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ITEM 0    GENERAL
        
0.1 Welcome 

0.2 Opening Remarks by the Chairman
        
ITEM 1 CONFIRMATION OF THE MINUTES OF THE EIGHTEENTH MEETING
	        
1.1 The minutes of the 18th meeting of Agriculture and Food Processing Equipment Sectional Committee, FAD 20 held on 7 January 2022 were circulated vide our email dated 17 January 2022. No comments have been received on the minutes.

The Committee may confirm the minutes as circulated.
  
ITEM 2 SCOPE, ACTIVITIES AND COMPOSITION OF THE SECTIONAL COMMITTEE
 
2.1   SCOPE & PROGRAM OF WORK OF THE COMMITTEE

Scope of Agriculture and Food Processing Equipment Sectional Committee, FAD 20 is embedded below as Annex 1:

 
The Committee may note.

2.1.1 Food and Agriculture Division Council (FADC) at its 26th meeting held on 30 March 2022 approved the transfer of following Indian Standards to different Sectional Committees under FADC:

	Sl No.
	IS Title
	Transferred to

	a)
	a) IS 5223: 1993 Oilseeds Milling Machinery – Oil Expellers – Test Code (first revision)
b) IS 5224: 1993 Oilseeds Milling Machinery – Oil Expellers Single Barrel – Specification (second revision)
c) IS 13794 : 1993 Oilseeds Milling Machinery – Power Ghanies Portable – Specification
	Transferred to FAD 13

	b)
	a) IS 15827: 2019 Cladding Films for Greenhouse / Polyhouse – Specifications (first revision)
b) IS 15828: 2009 Design and Construction of Plastic Lined Farm Ponds – Code of Practice
c) IS 15830 : 2009 Surface Covered Cultivation – Plastics Mulching Laying Machine – Functional Requirements
	Transferred to FAD 22



The Committee may note.
 
2.2 COMPOSITION OF THE SECTIONAL COMMITTEE

2.2.1 The updated composition of Agriculture and Food Processing Equipment Sectional Committee, FAD 20 is embedded below as Annex 2:



The Committee may note.

2.2.2 As decided in the 17th meeting of FAD 20 held on 29 November 2021, following organizations were recommended for co-option (to FADC) as mentioned:

i) ICAR-Central Institute for Women in Agriculture, Bhubaneswar
ii) NER-Farm Machinery Training and Testing Institute, Chiralli
iii) Punjab Agricultural University, Ludhiana
iv) Mahatma Phule Krishi Vidyapeeth, Rahuri.

FADC in its 26th meeting held on 30 March 2022 approved the co-option of the above mentioned members of FAD 20. 

The Committee may note.

2.2.3 Nominations are awaited from following organizations on FAD 20:
1. Dr Panjabrao Deshmukh Krishi Vidyapeeth, Akola.
2. M/s Gramkul Farmers Producer Company Limited, New Delhi.
3. ICAR-Central Institute for Women in Agriculture, Bhubanewar, Odisha.
4. Mahatma Phule Krishi Vidyapeeth (MPKV), Rahuri, Ahmednagar, Maharashtra.
5. Punjab Agricultural University, Ludhiana.

The Committee may deliberate.	

ITEM 3    FINALISATION OF DRAFT INDIAN STANDARDS

3.1 Doc: FAD 20 (18585) C Draft Indian Standard – Electrical moisture meters – Specification: Part 1 Food grains seeds and flour [ first revision of IS 8824 (Part 1)] (enclosed in Annex 3)



As decided in the 18th meeting of FAD 20, the above draft standard was issued into wide circulation for comments for 30 days on 17 February 2022. The last date for comments was 16 March 2022. No comments have been received on the above draft. 

The committee may consider the above draft standard and finalize the same for publication as Indian Standard. 

3.2 Doc. No. FAD 20 (15457) F   Vegetable Cutting Machine

The above draft standard was finalized for publication by the committee at its 16th meeting held on 3 June 2021. The document is under processing for sending for publication by the BIS secretariat. 

The committee may note. 

ITEM 4 APPROVAL OF DRAFT STANDARDS FOR WIDE CIRCULATION

4.1 	Draft revision of IS 11834: 1986 Symbols and Flow Diagram for Rice Milling (enclosed in Annex 4)


In the 17th meeting of FAD 20, the committee decided to send the draft revision of IS 11834 as received from Dr. R. Visvanathan into wide circulation for 30 days for seeking comments. The draft standard is under process by the BIS Secretariat for sending into wide circulation. 

The committee may note.

4.2 	Revision of IS 12792: 1989 Agricultural Produce Milling Machinery – Mini Rice Mill

In the 17th meeting of FAD 20, the committee decided to send the draft revision of IS 12792 as received from Dr. Visvanathan into wide circulation for 30 days for seeking comments. Subsequently, as part of the BIS policy to prioritize review of pre-2000 standards, an Action Research Project to review IS 12792 was allocated to Sh. Souvik Sikdar, Scientist-B, BIS. The project report along with the draft revision of IS 12792 as received from Sh. Sikdar was circulated to members of FAD 20 through the standards portal on 19 April 2022 for comments by 19 May 2022. No comments have been received from members. Draft revision of IS 12792 incorporating the modifications proposed by Dr. Visvanathan and Sh. Sikdar is enclosed at Annex 5 for consideration.



The committee may deliberate.

4.3 	Revision of Indian Standards on seed processing plants
a) IS 5718: 2000 Agricultural produce processing equipment – Seed cleaners – Test code
b) IS 12576: 1989 Seed processing machinery – Indented cylinder grader – Test Code 

In the 16th meeting of FAD 20, a new panel FAD 20/P 8 was constituted comprising Dr. R. Visvanathan (Convenor), Dr. S. D. Deshpande and Dr. Vinod H. Kalbande for providing the draft revision of the above two standards. The draft revision of IS 5718 and IS 12576 has been received from the panel and the same are enclosed at Annex 6 and Annex 7 respectively for consideration. 


[bookmark: _MON_1716020061]
The committee may deliberate.

c) IS 14460: 1997 – Seed Processing Equipment–Gravity Separator

In the 16th meeting of FAD 20, it was decided that inputs received from Dr. Vinod H. Kalbande, M/s Indosaw Industrial Products Pvt. Ltd. on the above standard would be incorporated in the standard and circulated to the committee as a Preliminary draft (P-draft). The draft revision of IS 14460 incorporating the inputs of Dr. Kalbande is enclosed at Annex 8 for consideration. 


The committee may deliberate.

4.4	Revision of Indian Standards on Paddy Cleaning and Paddy & Rice Processing
a) IS 8427: 1989 Agricultural Produce Milling Machinery-Rubber Roll for Paddy Dehusker 
b) IS 8440: 1977 Test code for paddy cleaners 
c) IS 9049: 1989 Agricultural Produce Milling Machinery - Paddy Dehusker, Rubber Type – Test Code 
d) IS 9555: 1999 Rice Polisher 
e) IS 10048: 1999 Rice Grader 
f) IS 10507: 1998 Paddy Separator 
g) IS 11787: 1986 Paddy Dehusker, Rubber Roll Type 
h) IS 12064: 1987 Code of Practice for Paddy Parboiling 
i) IS 12396: 1988 Paddy Cleaner 
j) IS 12411: 1988 Paddy Dehusker, Centrifugal Type 

In the 15th meeting of FAD 20 held on 5 June 2020, Panel FAD 20/P10 comprising Dr. Pitam Chandra (convenor), Dr. Nachiket Kotaliwale, Dr. S. Bhuvna and a representative from M/s Jindal Stainless Corporate Management Services Pvt. Ltd. was constituted to provide the draft revision of the above standards. The draft revisions of all the above standards have been received from the panel and are enclosed at Annex 9 for consideration.










[bookmark: _MON_1716020474][bookmark: _MON_1716020487][bookmark: _MON_1716020497][bookmark: _MON_1716020507][bookmark: _MON_1716020529][bookmark: _MON_1716020594][bookmark: _MON_1716020605][bookmark: _MON_1716020624][bookmark: _MON_1716020643]

The committee may deliberate.

4.5	Revision of IS 12047: 1987 -  Oil Seed Cookers/Kettles, Horizontal Type
In the 16th meeting of FAD 20, it was decided to send the revised draft standard received from Dr. Visvanathan into wide circulation for 60 days. The draft revision of IS 12047 as received from Dr. Visvanathan is enclosed at Annex 10 for consideration.




The committee may deliberate.

4.6 	Revision of Indian standards on Agricultural Produce milling machinery

a) IS 10520: 1989 Agricultural Produce Milling Machinery - Emery Stones for Burr Flour Mills 
b) IS 10892: 1984 Recommendations for aperture size of sieves for seed cleaners 
c) IS 11041: 1984 Air-Screen Seed Cleaner 
d) IS 12833: 1989 Agricultural Produce Milling Machinery-Roller Flour Mills – Flow Diagram 
e) IS 13793: 1993 Agricultural produce milling Machinery-Milling of pulses – Flow Diagram

In the 16th meeting of FAD 20, it was decided to consider the inputs received from Dr. Prasoon, ICAR-IIPR, Kanpur and write to the Dr. Sandeep Mann, ICAR-CIPHET, Ludhiana for providing the wide circulation drafts considering the input received. The committee may note that, communication was made to Dr. Mann regarding the inputs received. The draft revisions of the above standards incorporating inputs of Dr. Prasoon are enclosed at Annex 11 for consideration.





[bookmark: _MON_1716020814][bookmark: _MON_1716020826][bookmark: _MON_1716020838][bookmark: _MON_1716020856]

The committee may deliberate.


4.7 	Revision of IS 14603: 1998 Potato Grader – Test Code

In the 16th meeting of FAD 20, it was decided to send the comments of Dr. Visvanathan on IS 14603 to Dr. S. K. Tyagi, ICAR-CIPHET, Ludhiana and Dr. Pitam Chandra to provide the revised draft, which will be sent into wide circulation once received. The comments as received from Dr. Visvanathan are enclosed at Annex 12 for consideration.



The committee may deliberate.

4.8	Revision of Indian Standards on Maize Sheller 
a) IS 7051: 1973 Specifications for Power Maize Shellers
b) IS 7052: 1973 Test code for Power operated Maize Shellers

In the 16th meeting of FAD 20, it was decided that, the draft revision of IS 7051 and IS 7052 as received from Dr. Visvanathan into wide circulation stage. The draft revision of the above standards received from Dr. Visvanathan are enclosed at Annex 13 for consideration.



[bookmark: _MON_1716021378]

The committee may deliberate.

4.9 	Doc. No. FAD 20 (17216) P Draft Indian Standard – Mini Dal Mill – Test method

In the 16th meeting of FAD 20, it was decided to incorporate the comments received on the above draft standard and circulate the draft into wide circulation for 60 days. The draft for wide circulation stage incorporating the comments received is enclosed at Annex 14 for consideration.


The committee may deliberate. 

[bookmark: _Hlk105093650]4.10 	Doc. No. FAD 20 (17388) P Draft Indian Standard – Seeds and Grain Processing and Storage Engineering - Terminology

In the 16th meeting of FAD 20, it was decided that, if no comments were received on the above draft standard during the P-draft stage, the document will be sent into wide circulation stage. No comments were received on the circulated P-draft. The Doc. FAD 20 (17388) is enclosed at Annex 15 for consideration.


The committee may deliberate. 

4.11 	Doc. No. FAD 20 (17785) P Draft Indian Standard – Food Serving Utensils Made from Agri By-Products - Specifications

In the 15th meeting of FAD 20, the committee constituted a panel constituting Dr. R. Visvanathan (Convener), Dr. Vinod H. Kalbande, Dr. Nachiket Kotaliwale and Sh. Pawan Kumar (member secretary) as members. The panel was advised to provide the draft on the above subject.  In the 16th meeting of FAD 20, it was decided to circulate the draft received from Dr. Visvanathan as P-draft for 30 days. In the 17th meeting of FAD 20, it was decided to send the modified draft received from Dr. Nachiket into wide circulation stage. The draft received from Dr. Nachiket is enclosed at Annex 16 for consideration. The following points may be noted for the better appraisal of the document,
a) The relevance of dimension requirements is of least important in this case due to availability of wide range of size and shape of utensils as per consumer requirements. Therefore, the inclusion of Table 3 in the document is not necessary.
b) No hygiene requirement (related to manufacturing and handling) has been included in the document.


The committee may deliberate. 

4.12 Doc. No. FAD 20 (17386) C Draft Indian Standard – Sugarcane Crushers – Safety Requirements (first revision of IS 15561)

The above draft standard was finalized by the committee for wide circulation stage in its 16th meeting and is in under processing by BIS secretariat.

The committee may note. 

4.13 Doc. No. FAD 20 (17385) C Draft Indian Standard – Grader — Citrus — Size Based (first revision of IS 15831)

The above draft standard was finalized by the committee for wide circulation in its 16th meeting and is in under processing by BIS secretariat.

The committee may note. 

4.14   Revision of Indian standards on cotton processing

a) IS 15855: 2010 – Cotton Seed Delinting Machinery-Surge Bin Machine 
b) IS 15856: 2010 – Cotton Seed Delinting Machinery-Pre-Heating Machine –Specification 

In the 16th meeting of FAD 20, the committee requested Dr. V. G. Arude, CIRCOT to provide the revised drafts of the above Indian Standards. The revised drafts are awaited. 

The committee may deliberate.

ITEM 5 NEW STANDARDS FOR STANDARDIZATION

5.1 Draft Specification for Chaff Cutters

In the 16th meeting of FAD 20, it was decided to develop standards on Chaff cutters in two parts as under:
a) Feeding chute type Chaff cutter (Including both manual and power operated); and
b) Conveyer Type Chaff cutter

Dr. Surendra Singh, AMMA-India and Dr. K N Agarwal, CIAE, Bhopal were requested to prepare the draft standards on the above subjects. In the 17th meeting, it was decided to circulate the draft on Feeding chute type Chaff cutter as received from Dr. Surendra Singh, AMMA-India to members Further, the committee requested Dr. Surendra Singh, AMMA-India to provide the draft on Conveyer Type Chaff cutter. The draft standards on both the above subjects received from Dr. Surendra Singh, AMMA India are enclosed at Annex 17 for consideration.


[bookmark: _MON_1716022338]	
The committee may note that there are five Indian Standards related to Chaff Cutter in existence, which are listed below:

a) IS 7897: 1975	 Test Code for Chaff Cutter
b) IS 7898: 2001  Manually - Operated Chaff Cutter – Specification Second Revision
c) IS 11459: 1985  Specification for Power – Operated Chaff Cutter
d) IS 15542: 2005  Power - Operated Chaff Cutter – Safety Requirements
e) IS 1511: 1979  Specification for Blades for Manually – Operated Chaff Cutter Second Revision

The committee may deliberate.

5.2 Draft Indian Standard – Carrot Washer – Specification 

In the 16th meeting of FAD 20, Panel FAD 20/ P9 comprising Dr. Ravindra Naik (Convener), Dr. A. Caroline Rathina, ICAR-IIHR, Bengaluru and Dr. Ravi Gupta, HAU was constituted to formulate draft standard on Carrot Washer. In the 17th meeting, the committee decided to circulate the draft provided by Dr. Ravindra Naik. The draft standard on carrot washer has been formatted as per Indian Standard and is enclosed at Annex 18 for consideration.



The committee may deliberate.

5.3 Draft Indian Standard – Husk Sheller for Maize

In the 16th meeting of FAD 20, it was decided to circulate the draft received from Dr. R. Visvanathan on Husk Sheller for maize to the members. The draft as received from Dr. R. Visvanathan is enclosed at Annex 19. It may be noted that the draft standard is similar in content to IS 7051 and IS 7052 (see Item 4.8 above) and the committee may consider the relevance of formulation of standard on the subject.


[bookmark: _MON_1716023208]	
The committee may deliberate.

5.4 Draft Indian Standard – Single screw Extruder – Specification

In the 16th meeting of FAD 20, it was decided to write to Dr. Nachiket, CIPHET for nominating an expert to provide inputs for the draft standard on Single Screw Extruder. Inputs from Dr. Nachiket are awaited.

The committee may deliberate.

5.5 Draft Indian Standard – Cotton Pre-Cleaner

In the 16th meeting of FAD 20, it was decided to write to Dr. V. G. Arude, CIRCOT to provide the draft standard on Cotton pre-cleaner for circulation. In the 17th meeting, it was decided to circulate the draft obtained from Dr. V. G. Arude. The draft standard received from Mr. Arude is enclosed at Annex 20 for consideration. 


The committee may deliberate. 

5.6 Draft Indian Standard – Seed processing plant

In the16th meeting of FAD 20, it was decided to write to Dr. P. Masilamani, Agriculture College and Research Institute, Tiruchirapalli for providing the draft on Seed processing plant. The communication has been made and the draft is awaited. 

The committee may deliberate.

5.7 Draft Indian Standard – Spiral Grader

In the 16th meeting of FAD 20, it was decided to circulate the draft received from Dr. Nachiket on spiral grader. The draft received from Dr. Nachiket on spiral grader is enclosed in Annex 21 for consideration. 


The committee may deliberate. 

5.8 Mobile Agro processing Units – Safety Requirements

In the 16th meeting of FAD 20, it was decided to constitute a panel consisting Dr. Pitam Chandra (Convenor), Dr. S. Bhuvna and Dr. Vinod Kalbande in order to develop a draft on the above subject. Further, a panel meeting was held on 23 July, 2021 and inputs were requested from the members of the panel. Inputs are awaited from the panel.

The committee may deliberate. 

5.9 Stainless Steel for Drier Unit, Parboiling System and Semi Parboiling Rice

a) Stainless Steel for Drier Unit
b) Stainless Steel for Parboiling System
c) Storage Tanks for Semi-Processed Rice

In its 16th meeting of FAD 20, Panel FAD 20/P12 was constituted comprising Dr. Nachiket Kotwaliwale (convener), Dr. Pitam Chandra, Dr. R Vishwanathan, Shri Promod, Dr. Surendra Singh, representative from M/s Jindal Steel and M/s Conventry Agro to prepare draft standards on the above subjects. The panel meeting was held on 10 August 2021and the following decisions were taken:
i) To request BIS secretariat for ISO documents if available on subject related to the draft received from M/s Jindal Steels. 
ii) The Panel advised JM/s indal Steels to sponsor study on utility of stainless steel as material for the Drier Unit, Parboiling Unit and Semi-processed rice mill.
iii) Further, panel requested ICAR-Central Institute of Post-Harvest Engineering & Technology (CIPHET) to provide their inputs on the formulation of NWIP of drafts.

The committee may note that, no ISO standards are available related to the draft provided by M/s Jindal Steel. Also, communication was made to M/s Jindal Steel and no response was received. Also, no inputs were received from ICAR-Central Institute of Post-Harvest Engineering & Technology (CIPHET) on the subject.

The committee may deliberate.

5.10 Food Grain ATM

In the 16th meeting of FAD 20, it was decided to constitute a Panel FAD 20/P13 comprising Dr. K Alagusundaram (Convener), Dr. R Visvanathan, Shri Ankit Sood and Shri Mayank Shekhar for the formulation of draft standard on the subject. The draft from the panel is awaited.

The committee may deliberate. 

ITEM 6 REVIEW OF INDIAN STANDARDS

6.1 As per the provisions of the BIS rules and regulations every Indian Standard within five years of its publication/earlier reaffirmation is to be reviewed by the concerned Sectional Committee under the following guidelines:
i) The Standard may be reaffirmed in the present form.  
ii) The standard may be reaffirmed with minor changes by issuing of an amendment.  
iii) The Standard may be reaffirmed while simultaneously taking up for revision.    
iv) The Standard may be withdrawn.

6.2 Under this criterion, following Indian Standards are due for review in 2022: 

	Sl No. 
	IS No. 
	IS Title

	1. 
	IS 11473 : 2002
	Groundnut Decorticator — Test Code (first revision)

	2. 
	IS 12833 : 1989
	Agricultural Produce Milling Machinery – Roller Flour Mills — Flow Diagram

	3. 
	IS 13793 : 1993
	Agricultural Produce Milling Machinery – Milling of Pulses —
Flow Diagram



The committee may deliberate.

6.3 Revision of Pre-2000 sized Indian Standards

[bookmark: _GoBack]6.3.1 As a policy decision in BIS, it has been decided to take up revision of Indian Standards that are pre-2000 publications on priority, so that updating of these standards is completed at the earliest. FAD 20 in its previous meetings, assigned the task of revision of these standards to various panels under FAD 20 and members of FAD 20. The status of revision of many of these standards has been indicated in the items above. For the remaining allocated standards, the status of progress of work on the review of these standards is given below: 

	Sl No.
	IS No.
	Title
	Status

	1
	IS 1511 : 1979
	Specification for Blades for Manually - Operated Chaff Cutter Second Revision
	Allocated to following panel:
1. AICRP on FIM
2. Expert from Punjab Agricultural University
3. Representative from manufacturers

	2
	IS 4596 : 1968
	Glossary of Terms Relating to Oil Expellers
	Allocated to Dr. R Visvanathan

	3
	IS 7897 : 1975
	Test Code for Chaff Cutter
	Allocated to Dr. Surendra Singh, AMMA

	4
	IS 8108 (Part 2) : 1984
	Test Code for Grain Dryers Part 2 Method of Tests for Continuous Dryers
	Allocated to Shri Shivraj Singh Meena, BIS officer

	5
	IS 8108 (Part 3) : 1985
	Test Code for Grain Dryers Part 3 Methods of Tests for In-Silo Dryers
	Allocated to Shri S. K. Singh, BIS officer

	6
	IS 11459 : 1985
	Specification for Power - Operated Chaff Cutter
	Allocated to Dr. Surendra Singh, AMMA

	7
	IS 12576 : 1989
	Seed Processing Machinery - Indented Cylinder Grader - Test Code
	Allocated to Dr. R Visvanathan




The Committee may note and deliberate.

ITEM 7 ANY OTHER BUSINESS

ITEM 8 TIME AND PLACE FOR THE NEXT MEETING
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Annex 2.docx
SCOPE AND COMPOSITION OF AGRICULTURE AND FOOD PROCESSING SECTIONAL COMMITTEE, FAD 20

SCOPE:   

a) Equipment for primary processing operations like cleaning, grading, shelling, washing, polishing, drying and testing for food grains, seeds & horticulture produce.  

b) Equipment and system for secondary processing like milling, expelling, extraction, crushing of food grains, oil seed & horticulture produce.  

c) By product handling and processing equipments  

d) Equipment for value addition to agricultural product and by products including packaging  

e) Equipment and materials for protected cultivation  

f) Crop residue utilization. 

Dates of last three meetings:

		Sl. No.

		Meeting No.

		Date

		Place



		i)

		18th meeting

		07th January, 2022 

		Through Webex



		ii)

		17th meeting

		29th November, 2021

		Through Webex



		iii)

		16th meeting

		3rd June, 2021

		Through Webex







Composition:

Chairperson: Dr. K. Alagusundaram, Ex-DDG (Engg.), Indian Council of Agricultural Research, New Delhi.

		Sl. No.

		Organisation

		Principal Member

		Alternate Member

		Attendance



		1. 

		Agriculture Machinery Manufacturers Association (AMMA), Pune

		Dr. Surendra Singh

		Shri Kashinathsa V. Kabadi

		3/3



		1. 

		CCS Haryana Agricultural University, Hisar, Haryana

		Dr. Ravi Gupta

		

		0/3



		1. 

		CSIR - Central Food Technological Research Institute (CFTRI), Mysore

		Head, Food Technology

		

		N.A.



		1. 

		Dr Panjabro Deshmukh Krishi Vidyapeeth (PDKV), Akola

		

		

		N.A.



		1. 

		Essen Multipack Limited, Rajkot, Gujarat

		Shri Shaildip Wagh

		

		0/3



		1. 

		Gramkul Farmers Producer Company Ltd., New Delhi

		

		

		N.A.



		1. 

		ICAR - Central Institute of Agricultural Engineering (CIAE), Bhopal

		Dr. S. K. Giri

		Dr. Ravindra Naik

		2/3



		1. 

		ICAR - Indian Institute of Horticultural Research (IIHR), Bengaluru

		Dr. A. Carolina Rathina Kumar

		Dr. S. Bhuaneswari

		3/3



		1. 

		ICAR-Central Institute for Research on Cotton Technology (CIRCOT), Mumbai

		

		Dr. V. G. Arude

		1/3



		1. 

		ICAR-Central Institute of Post-Harvest Engineering and Technology (CIPHET), Ludhiana, Punjab

		Dr. Sandeep Mann

		Dr. R. K. Vishwakarma

		1/3



		1. 

		ICAR-Central Institute for Women in Agriculture, Bhubanewar, Odisha

		

		

		N.A



		1. 

		Indian Council of Agricultural Research, New Delhi

		Dr. Kanchan K. Singh

		Dr. Panna Lal Singh

		3/3



		1. 

		Indian Institute of Food Processing Technology (IIFT), Thanjavur, Tamil Nadu

		Dr. S. Bhuvana

		

		2/3



		1. 

		Indosaw Industrial Products Private Limited, Ambala Cantt., Haryana

		Dr. V. H. Kalbande

		

		3/3



		1. 

		Ministry of Agriculture, Department of Agriculture, New Delhi

		Shri C. R. Lohi

		Shri P. K. Chopra

				0/3



		1. 

		4.	Mahatma Phule Krishi Vidyapeeth (MPKV), Rahuri, Ahmednagar

		

		

		N.A.



		1. 

		National Committee on Plasticulture Applications in Horticulture (NCPAH), New Delhi

		Shri Anand Zambre

		

		2/3



		1. 

		National Institute of Food Technology Entrepreneurship and Management (NIFTEM), Sonipat, Haryana

		Dr. P. K. Nema

		

		N.N.



		1. 

		Northern Region Farm Machinery Training and Testing Institute (NRFMT&TI), Hisar, Haryana

		Dr. Mukesh Jain

		

			2/3



		1. 

		Osaw Agro Industries Private Limited, Ambala

		Shri Jagdish Singh

		

		0/3



		1. 

		Punjab Agricultural University, Ludhiana

		

		

		N.A.



		1. 

		Tamil Nadu Agricultural University (TNAU), Coimbatore

		Dr. V. Thirupathi

		Dr. P. Rajkumar

Dr. P. Sudha

		0/3



		1. 

		In Personal Capacity

		Shri Pitam Chandra

		1/3



		1. 

		In Personal Capacity

		Shri S. D. Deshpande

		3/3



		1. 

		In Personal Capacity

		Shri Jix Antony

		0/3



		1. 

		In Personal Capacity

		Dr. R. Visvanathan

		3/3
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Doc No. FAD 20 (18585) C

February 2022

BUREAU OF INDIAN STANDARDS

DRAFT FOR COMMENTS ONLY

(Not to be reproduced without the permission of BIS or used as an Indian Standard)           

		[bookmark: _heading=h.30j0zll]Draft Indian Standard

ELECTRICAL MOISTURE METERS — SPECIFICATION

PART 1 FOOD GRAINS, SEEDS AND FLOUR

[first revision of IS 8824 (Part 1)]



भारतीय मानक मसौदा

विधुत नमी मीटर — विशिष्टि

भाग 1 खाद्यान्न, बीज और आटा 

	[आई एस 8824 (भाग 1) का पहला पुनरीक्षण]	



ICS 67.260 



		Agriculture and Food Processing Equipment Sectional Committee, FAD 20

		Last date of comments: 06 March 2022 

                     







Agriculture and Food Processing Equipment Sectional Committee, FAD 20



FOREWORD

(Adoption clause will be added later)



Moisture meter is used for measuring the moisture present in the grains. Based on the moisture percentage the farmers get the price for their produce. This is mainly used by the procuring agencies in the mandis. Electrical moisture meters are a direct, quick and convenient means of determining the moisture content. Electrical moisture meters are commonly used for determination of moisture content of materials, such as foodgrains, cereals, oil seeds and pulses. Variety of designs of reliable instruments are available for making spot tests of these materials. 



This standard was first published in 1978. The first revision has been taken up to keep pace with the latest technological developments and international practices. In this revision following major changes have been made:

a) The scope has been modified 

b) Terminologies has been updated

c) Measurement Uncertainty range has been provided

d) Construction features with material table has been provided



Other part of standard is Part 2 For Jute.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

1 SCOPE



This standard specifies the requirements and test method for electrically-operated and battery-operated moisture meters used for the determination of moisture content of food grains like cereals, pulses, oil seeds, vegetable seeds, fodder seeds and other granular agricultural produce like coffee beans, oats grain and various types of flours.



2 REFERENCES



The standards given below contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards



		IS No.

		Title



		IS 4333 (Part 2) /

ISO 712 : 2009

		Methods of analysis for foodgrains: Part 2 Determination of moisture content (second revision)







 

3 TERMINOLOGY



3.0 For the purpose of this standard the following definitions shall apply.



3.1 Accuracy – Accuracy is the ability of the instrument to measure the accurate value. In other words, it is the closeness of the measured value to a standard or true value.



3.2 Compression unit – The device used to compress grains/seeds/flour (to bring it to a uniform state and to minimize the porosity effect).



3.3 Electrical Moisture Meter – The type of moisture meter which works on the principle of electrical output such as change in resistance, capacitance and inductance.



3.4 Electrode – An electrode is an electrical conductor used to make contact with the non-metallic circuit part of a circuit.



3.5 Flour – A very thin powder made from grains/seeds.



3.6 Grain – Grain is an agricultural commodity, which are small, hard and dry seed harvested for human or animal consumption.



3.7 Moisture meter – Moisture meter is an instrument to measure the moisture content of the grains/seeds.



3.8 Oil seed – Kernel seeds extracted from crops yielding oil.



3.9 Probe – Probe is a physical device connecting to the electronic measuring instrument which is used to measure the parameters to be tested.



3.10 Ratchet Mechanism – Mechanism used for grains/seeds/flour compression and slips when desired compression is achieved.



3.11 Repeatability – Precision in measurements under conditions that include the same measurement procedure, same operators, same measuring system, same operating conditions and same location, and replicate measurements on the same or similar objects over a short period of time.



3.12 Seed – Agricultural grains having standard germination ability and varietal genetic purity to give rise to Agricultural plants and used for multiplication of varietal identity plants.



3.13 Test cup – Container for Grains/seeds/flour whose moisture percentage is to be tested.



3.14 Thermo gravimetric principle – This is defined as the weight loss of mass that occurs as the material is heated. The sample weight is taken prior to heating and again after reaching a steady-state mass subsequent to drying.



3.15 Uncertainty – Uncertainty is the expression of the statistical dispersion of the values attributed to a measured quantity.



4 TYPES



4.0 Depending upon the operating principles, the electrical moisture meters shall be one of the following types:

a) Type 1 – Conductivity/Resistance type Moisture Meters

b) Type 2 – Capacitance/Dielectric type Moisture Meters.



4.1 Type 1 – Conductivity/Resistance type Moisture Meters



4.1.1 Portable Model – These conductivity meters are used for measuring moisture at field level (in situ measurement), as it is easier to carry the moisture meter by single person. The volume of sample in conductivity/resistance meters shall be minimum of 10 cubic centimetre. The test cup shall be of non-corrosive material. As per the design of manufacturer, if required moisture meter should also have special facility to grind the sample of seeds/grains without appreciable development of heat. In order to minimise the porosity effect the sample shall be compressed. 



4.1.2 Table Top Model – These meters are used as stationary meters in the laboratory/ procurement/storage centre to measure moisture in the grains. The test cup shall be of non-corrosive material. The volume of sample shall be minimum of 10 cubic centimetres. As per the design of manufacturer, if required moisture meter should also have special facility to grind the sample of seeds/grains without appreciable development of heat. In order to minimise the porosity effect the sample shall be compressed.

 

4.2 Type 2 – Capacitance/Dielectric type Moisture Meters 



4.2.1 Portable Model – These moisture meters are used in-situ environment.



4.2.2 Table Top Model – These meters are used as stationary meters in the laboratory/ procurement/storage centre to measure moisture in the grains.





5 OPERATING PRINCIPLES



5.1 Conductivity/Resistance Type Moisture Meters – These meters work on the principle of electrical conductivity of the material. The electrical conductivity is dependent on the moisture content of the material, which is subjected to compression in test cup (as per the recommendation of the manufacturer). Moisture is determined by the measurement of electrical conductance of the sample when it is held in a Test Cup/ Electrode vessel. 



5.2 Capacitance Type Moisture Meter – The basic operating principle of the capacitance type meter is based on the change occurring in the dielectric constant of a material, between its moist and dry condition. Moisture is determined by the measure of capacitance of the sample. The sample size in such meters shall be precise by either volume or weight (preferably by weight) based on the manufacturers design. Grains shall not be less than 250 g (wheat basis) loaded in measurement cell. The measuring frequency and amplitude shall be stabilized. The stabilization circuits shall be provided to make stable and sound moisture measurement with minimum variation. The temperature of the grain shall be measured precisely. Uniform feeding is required to these meters for accurate measurement of moisture of grains. This requires a minimum distance of at least 25 mm to allow the crops to fall evenly in the measuring cell.



[image: ]



FIG. 1 TYPICAL ARRANGEMENT OF GRAIN MOISTURE METER (CONDUCTIVITY TYPE)





[image: ]





FIG. 2 TYPICAL ARRANGEMENT OF GRAIN MOISTURE METER (CAPACITANCE CELL)



6 GENERAL AND CONSTRUCTIONAL REQUIREMENTS

 

6.1 General – Moisture Meters shall be sturdy and compact.



6.2 Temperature Compensation – Moisture Meters shall have a built-in temperature compensation circuit to avoid the error due to ambient temperature change. The stabilization circuit is provided to make stable and sound moisture measurements without variation with temperature of samples.



6.2.1 Initial Grain Calibrations – The manufacturers initial setting of grain calibrations need to be made with reference method traceable to national standards. The calibration tables in the meter shall be made against reference method at moisture intervals of around 2 per cent by the manufacturer or his authorized lab at 24 ± 2 °C and relative humidity (30-70) percent under laboratory condition. Manufacturer shall have an in-house moisture testing lab as per reference method and its instruments shall be traceable to national metrological lab. The reference method shall be standard oven method as per IS 4333 (Part 2). 



6.2.2 Routine calibration/ Readjustments – The electrical moisture meter shall be provided with an arrangement for readjusting the readings to initial set readings. This may be done using standard resistance box, capacitance box/multi meters may be traceable to national standard or dedicated jigs etc. These electrical moisture meter may also be calibrated using reference material. Standardized readjustments are those physical adjustments or software parameters, which make the meter respond identically to the initial settings of the grains being measured. This may be done in the field without possibility of tempering.



In case verification of initial calibration with reference method is required than it shall be done at most common moisture content percentage for the most used grain in a controlled lab at 24 ± 2 °C.



6.2.3 Additional/ Updation of Calibration – The calibrations tables may change due to changes in electrical characteristic of crops with change in crop variety or crop year or the area they come from. In case there is a need to make new tables, the meter shall have a provision to re-program calibration tables made with reference method by the manufacturer or his authorized lab. This does not preclude the possibility of the operator doing the calibration under the instruction of the manufacturer as per his procedure, however ensuring calibration security.



6.3 Display – Moisture Meters shall have a facility to show percentage of moisture content with a least count of 0.1 %, temperature, date, time and crop name on a wirelessly connected smart device or in a built-in system. Optionally, it may have customer name, location, truck number, lot number etc. 



6.3.1 Data Storage – Provision shall be there to store the above information on cloud server safely and securely to give facility to see data remotely and avoid any manipulation of results.



6.4 Supply Voltage – The Moisture Meters shall be designed for operation either on DC source, battery, AC supply or rechargeable battery. Manufacturer shall describe its safe applicable limit. There shall be low battery indication for error free measurement.  



6.5 Accessories – The required accessories for operating the moisture meters shall to be provided by the manufacturer. In the resistance/capacitance type moisture meter, volume cup, handle, adapter, battery, cleaning brush etc. shall to be provided. In table top capacitance type moisture metre weighing scale shall be provided in case it does not have a built-in scale.



NOTE – Battery will be optional for export purpose and battery specification to be provided in view of transportation constraint.



6.6 Carrying Case – The meter shall be provided with a suitable carrying case. It shall also accommodate all the accessories.



6.7 Record of initial calibration data shall be maintained with the manufacturer. The manufacturers shall keep the record of the variety used and also need to maintain the relevant samples for a period of two months from the date of initial calibration. All equipment used by manufacturer shall be traceable to national standards.



6.8 The ground or ungrounded sample is compressed (to bring it to a uniform state and to minimize the porosity effect on the electrical conductivity) placed under the plunger and insulated test cup both of which act as electrodes or as per recommendation of the manufacturer. A constant mass/volume of material is taken and compressed as per manufacturer design. As per the design of the manufacturer if required a suitable mechanism for grinding without much generation of heat shall be provided.



6.9 Constructional Features of Conductivity/Resistance type Moisture Meter



Conductive type moisture meter employs a compression unit and two electrode plates for measurement of sample resistance. This is detailed in 6.9.1 and in Figure 1 in 6.9.2. The electronics is elaborated in 6.9.3. The sample volume and stabilize measuring voltage affect the measurements.



6.9.1 Compression unit – The compression unit shall be able to withstand compression for all grains/seeds/flour for which the moisture meter is calibrated. The test cup shall be a combination of metal and suitable insulation material like plastic. The volume of sample shall be minimum 10 cubic centimetres. There shall be an indication for the customer to know that compression has been achieved. It shall have an arrangement for compression of all crops as per manufacturer’s design.



		Compression Unit Parts

		Material



		Body/Housing

		Metal/any other suitable strong material like glass filled plastic



		Test Cup

		Combination of metal and suitable insulation material like plastic



		Plunger

		Metal







6.9.1.1 Power Source – DC adapter/batteries as specified by the manufacturer.



6.9.2 A typical arrangement of conductivity moisture meter or as per manufacturer design is shown in Fig. 1.

6.9.3 Electronic/Electrical Unit – The electronic printed circuit board (PCB) is provided in the moisture meter body to measure the conductivity, temperature and any other required parameters with precision and transfer data to mobile device wirelessly.



6.10 Constructional features for Capacitance Type Moisture Meter

	

Capacitance type moisture meter employ two parallel/cylindrical plates with sample between them to act as dielectric. This is detailed in 6.10.1 and figured 2 (typical arrangement) in 6.10.2. Sufficient mass/volume of sample and stabilized signal is required for accurate measurement as elaborated in 6.10.3.



6.10.1 Measurement cell is made of two conducting parallel/cylindrical plates for measuring dielectric constant. Grains shall not be less than 250 g (wheat basis) loaded in measurement cell. The uniform feeding mechanism is required to these meters for measurement of accurate moisture of grains. This requires a minimum distance of at least 25 mm uniformly along the length of measuring cell, to allow the crops to fall evenly in the measuring cell. A weighing which is must in table top model can be integrated or provided separately to load a defined mass of sample depending on the density of crop. In the table top model suitable mechanism shall be provided for loading and unloading of the sample in the measurement cell. 



6.10.1.1 Power Sources – Mains operated 230 V AC ± 10 V or DC adapter/batteries as specified by the manufacturer.



6.10.2 A typical arrangement of moisture meter or as per manufacturer design as shown in Fig. 2.



6.10.3 Electronic/Electrical Unit – The electronic printed circuit board (PCB) is provided in the moisture meter body to measure the dielectric constant, temperature and any other required parameters with precision and transfer data provision to mobile or any suitable electronic device as per the recommendation of manufacturer.



6.11 The moisture meter shall be so designed as to perform satisfactorily from 10 to 40 °C continuously and at a maximum humidity of 30-70 percent. The storage temperature range shall be 0 to 55 °C at maximum relative humidity of 90 percent.



NOTE – An appropriate error message should be displayed/conveyed when the moisture meter is outside the range of temperature.





7 TEST RESULTS



7.1 Repeatability Measurement



7.1.1 The repeatability of the test result shall be as below, if 0.02  M < 0.2 then ± 0.2 %, else it shall be ± 0.02  M (M is moisture percent).

Readings have to be taken within shortest period of time on the same moisture meter and same type of commodity. Standard deviation of the readings is called as repeatability.



7.1.2 Method to verify repeatability – Repeat measurements with same source, operator, equipment procedure and environmental conditions within a short period (preferably within 3 hours) of time for minimum three replications. Calculate standard deviation of the measured data.



7.2 Uncertainty Measurement



7.2.1 The measurement uncertainty of the moisture meters shall be checked at 24 ± 2 °C under laboratory condition. For different grains the accuracy shall be as below when compared with the reference method.

If 0.04  M < 0.5 then ± 0.5 %, else it shall be ± 0.04  M (M is moisture percent) or as declared by the manufacturer depending on the commodity type (M is moisture percent).

 

8 MEASURING RANGE



The measuring range of moisture shall be from 4 to 40 percent depending upon crop type. The measuring range shall be declared by the manufacture crop wise.



9 PACKING AND MARKING



9.1 The moisture meter shall be packed in suitable container in which it could conveniently and safely be transported. The manufacturer shall provide manual which shall have information regarding the moisture percentage range for various crops.  



9.2 The Display plate of the moisture meter shall be clearly and indelibly marked with the following information:

a) Manufacturer's name or trade mark;

b) Type of Meter (see clause 2);

c) Model;

d) Serial number;

e) Supply voltage (to be declared by the manufacturer);

f) Country of Manufacture;

g) Contact address, Customer care number and email; and

h) The manufacturer shall provide all the necessary precautions and operating instructions for all types of Conductivity and Capacitance type moisture meter.



9.3 BIS Certification Marking 

 

The moisture meter may also be marked with the Standard Mark.

 

9.3.1 The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark. 
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FOREWORD



(Adoption clause will be added later)



Rice milling equipment are now being extensively used in the country. Therefore, it has become necessary to have proper symbols for different components and flow diagrams. The adoption of these symbols would help in proper understanding and drawing of the system.

In the preparation of this standard, assistance has been derived from ISO 3971 : 1977 ‘Rice milling, symbols and equivalent terms’, issued by the International Organization for Standardization (ISO).











1 SCOPE

1.1 This standard covers symbols and flow diagrams used in the rice milling process.

2 GENERAL SYSTEM

2.1 A general rice milling system is given (Shown) in Fig. 1.

[image: ]

FIG 1 FLOW DIAGRAM OF THE MODERN RICE MILLING PROCESS

3 SYMBOLS

3.1 The symbols for various components used in pre-cleaning, cleaning and dehusking are given in Table 1.



Table 1 Symbols Relating to Pre-Cleaning, Cleaning and Dehusking

		Sl No.

		Caption

		Symbol



		(1)

		(2)

		(3)



		i)

		Scalper

		[image: ]



		ii)

		Magnetic separator

		[image: ]



		iii)

		Paddy cleaner

		[image: ]



		iv)

		Vertical debearder ( awner)

		[image: ]



		v)

		Horizontal debearder ( awner)

		[image: ]



		vi)

		Disc sheller

		[image: ]





		vii)

		Rubber and disc sheller

		[image: ]



		viii)

		Rubber roll sheller

		[image: ]

[image: ]



		ix)

		Pneumatically controlled rubber roll sheller

		[image: ]



		x)

		Centrifugal sheller

		[image: ]



		x)

		Rubber belt sheller

		[image: ]







3.2 The symbols for various components of equipment used for separation and grading of paddy, rice, brokens and floury products are given in Table 2.

Table 2 Symbols Relating to Separation and Grading

		Sl No.

		Caption

		Symbol



		(1)

		(2)

		(3)



		i) 

		Paddy separator

		[image: ]





		ii) 

		Static screen paddy separator

		[image: ]





		iii) 

		Riddle

		[image: ]



		iv) 

		Husk pressure separator

		[image: ]



		v) 

		Husk depression separator

		





		vi) 

		Cyclone separator

		[image: ]





		vii) 

		Super cyclone separator

		[image: ]



		viii) 

		Husk suction separator

		[image: ]





		ix) 

		Specific gravity separator

		





		x) 

		Husk suction separator with a riddle

		[image: ]



		xi) 

		Husk suction separator with a superior riddle

		[image: ]





		xii) 

		Indented disc separator

		[image: ]



		xiii) 

		Indented cylinder

		[image: ]



		xiv) 

		Hexagonal reel

		





		xv) 

		Rotary sieve classifier ( plansifter )for milled rice

		[image: ]



		xvi) 

		Rotary sieve classifier (plansifter )for floury products

		[image: ]



		xvii) 

		Slot perforated grading cylinder

		[image: ]



		xviii) 

		Wire spiral grading cylinder

		[image: ]







3.3 The symbols for various components of equipment used for polishing and glazing of rice are given in Table 3.

Table 3 Symbols Relating to Polishing and Glazing





		Sl No.

		Caption

		Symbol



		(1)

		(2)

		(3)



		i)

		Polisher

		[image: ]



		ii)

		Cone polisher

		[image: ]



		iii)

		Horizontal polisher

		[image: ]



		iv)

		Whitening or pearling cone

		[image: ]



		v)

		Inverted whitening or pearling cone

		





		vi)

		Helix whitening machine

		[image: ]



		vii)

		Screw whitener

		[image: ]



		viii)

		Huller-cum-polisher

		[image: ]



		ix)

		Hulling and tamping machine

		[image: ]



		x)

		Glazing drum

		[image: ]



		xi)

		Helix glazing machine

		





		xii)

		Glucose feed regulator

		[image: ]



		xiii)

		Talc feed regulator

		





		xiv)

		Paddy soak tank

		[image: ]



		xv)

		Paddy parboiling tank

		[image: ]



		xvi)

		Steam boiler

		[image: What is difference between water tube boiler and fire tube boiler? - Quora]



		xvi)

		Vertical whitener

		







	

3.4 The symbols for various accessories are given in Table 4.

Table 4 Symbols for Accessories

		Sl No.

		Caption

		Symbol



		(1)

		(2)

		(3)



		i) 

		Screw conveyor

		[image: ]



		ii) 

		Belt conveyor

		[image: ]





		iii) 

		Chain conveyor

		[image: ]





		iv) 

		Pneumatic Conveyor

		[image: ]





		v) 

		Bucket elevator

		





		vi) 

		Sacking tube conveyor

		[image: ]





		vii) 

		Spiral sack slid

		[image: ]



		viii) 

		Wire tissue

		[image: ]



		ix) 

		Wire spiral grading sieve

		





		x) 

		Slot perforated plate

		[image: ]



		xi) 

		Round hole perforated plate

		[image: ]





		xii) 

		Packer discs

		[image: ]



		xiii) 

		Indented discs

		





		xiv) 

		Slot perforated gradingsieve

		[image: ]



		xv) 

		Suction fan

		[image: ]



		xvi) 

		Suction filter

		





		xvii) 

		Pressure filter

		[image: ]



		xviii) 

		Volumetric measure

		[image: ]



		xix) 

		Sacking scale

		[image: ]



		xx) 

		Bin

		





		xxi) 

		Tempering bin

		[image: ]



		xxii) 

		Automatic scale (weighing balance)

		[image: ]



		xxiii) 

		Beam scale (weighing balance)

		[image: ]



		xxiv) 

		Depression chest withscrew conveyor

		[image: ]



		xxv) 

		Mixer

		





		xxvi) 

		Bran sacking machine

		





		xxvii) 

		Sacking spout

		[image: ]



		xxviii) 

		Sacking bin

		[image: ]



		xxix) 

		Hopper

		[image: ]



		xxx) 

		Air cleaner

		









4 FLOW DIAGRAM

4.1 Rice milling flow diagram 1, 2 and 4 tonne capacity (both row and parboiled paddy are given in Fig. 2, 3 and 4 respectively for guidance.

[image: ]

		1. Suction blower

		A. Dust



		2. Paddy cleaner

		B1 and B2. Sand and stone



		3. .Rubber roll sheller

		C. Husk



		4. Husk aspirator

		D. Rice



		5. Paddy separator

		E. Bran



		6. Polisher

		F. Brokens



		7. Rice grader

		G. Coarse bran



		8. Polisher-Huller

		



		9. Rice aspirator

		



		10. Cyclone

		







	FIG 3 RICE MILLING DIAGRAM FOR A MILL OF ONE TONNES PER HOUR CAPACITY



[image: ]

		1. Dust aspirator

		A. Dust



		2. Paddy cleaner 

		A1 and A2 Sand and Stone



		3. Rubber roll sheller 

		B. Husk 



		4. Husk separator 

		C. Bran 



		5. Paddy separator 

		D. Rice 



		6. Polisher 

		E. Big brokens 



		7. Plansifter 

		F. Small brokens



		8. Aspiration chamber 

		G. Coarse bran



		9. Suction blower 

		



		10. Cyclone 

		



		11. Polisher huller 

		



		12. Rice grader 

		



		13. Bran sieve

		







	FIG 4 RICE MILLING DIAGRAM FOR A MILL OF TWO TONNES PER HOUR CAPACITY



[image: ]



		1. Dust aspirator 

		A. Dust



		2. Magnetic separator 

		B. Bigger impurities



		3. Paddy cleaner 

		C. Smaller impurities



		4. Auto scale 

		D. Husk 



		5. Rubber roll sheller 

		E. Bran 



		6. Husk aspirator 

		F. Rice 



		7. Paddy separator 

		G. Big brokens 



		8. Polisher 

		H. Small brokens



		9. Plansifter 

		



		10. Aspiration chamber 

		



		11. Suction blower 

		



		12. Cyclone 

		



		13. Sacking scale 

		



		14. Rice aspirator 

		



		15. Rice grader 

		



		16. Bran Stabilizer

		









	FIG 5 RICE MILLING DIAGRAM FOR A MILL OF FOUR TONNES PER HOUR CAPACITY
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FOREWORD



(Adoption clause will be added later)



Manufacture and use of mini rice mills have increased in the country. A need was felt to prepare this standard to guide the manufacturer and the user.

In preparation of this standard, assistance has been derived from Post-Harvest Technology Centre, Indian Institute of Technology, Kharagpur.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.





1 SCOPE

1.1 This standard covers performance and other requirements for mini rice mill.

2 REFERENCES

2.1 The following Indian Standards are necessary adjuncts to this standard:

		IS No.

		Title



		IS 210 : 1993

		Specification for grey iron casting (fourth revision)



		IS 816 : 1969

		Code of practice for use of metal arc welding for general construction



		IS 1030 : 1982

		Specification for carbon steel casting for general engineering

Purposes (third revision)



		IS 2062 : 1992

		Steel for general structural purpose (fourth revision)



		IS 8132 : 1983

		Guidelines (or presentation of operator manuals and technical publication for agricultural tractor and machinery (first revision)



		IS 8427 : 1977

		Specification for rubber rolls for paddy dehusker.



		IS 9049: 1989

		Paddy debusker, rubber roll type — Test code (first revision)







3 TERMINOLOGY

3.0 For the purpose of this standard, the following definition shall apply.

3.1 Mini Rice Mill

A single/two-unit machine with without bucket elevator comprising of paddy cleaner (with/without air blowing/aspirating system), rubber-roll/centrifugal dehusker, husk separation system, rice whitening mechanism (friction/abrasive type) and paddy separation system along with proper feeding/discharge mechanism for raw material/products/by-products/rejects, etc. 

4 MATERIAL OF CONSTRUCTION

4.1 The material of construction for various components of the mini rice mill shall be as given in col 3 of Table 1. The relevant Indian Standards are given in col 4 of Table 1 for guidance. (Polisher Rollers are made of Hard Rubber in Rice Mill Machines. It is mentioned in Table 1 below – Cast Iron need clarification).

5 CAPACITY

The mini rice mill shall be capable of processing 1 tonne of paddy per hour, minimum. The manufacturer shall declare the capacity. The declared capacity shall not vary by ± 5 percent. (There are mainly three types of Paddy in India Coarse, Medium and Fine Grains. The Capacity may be different for different type of Paddy this need to be mentioned).

6 PERFORMANCE REQUIREMENTS

6.1 Cleaning unit should clean stock in such a way that the cleaned product shall not contain impurities more than 1 percent.

6.2 Dehusking unit shall be capable of shelling/dehulling 85 percent grains in case of raw paddy and 90 percent grains in case of parboiled paddy with maximum of 10 & 5 percent broken for raw and parboiled paddy, respectively.

6.3 Husk aspiration unit shall remove minimum of 95 percent husk present and no brokens and rice should go along with husk.

6.4 Whitener shall remove bran uniformly from the rice at 3 to 5 percent polish on single pass basis. The finished product shall not contain brokens more than 20 percent in case of raw rice and 15 percent in the case of parboiled rice.

6.5 Elevator unit shall be capable of lifting paddy at the rate of 15 percent above the rated capacity without causing any damage to grains. (Need to be discussed thoroughly we are advising one third capacity more in case of seeds processing).

6.6 Specific energy consumption shall not exceed 20 kWh/t of paddy.

6.7 Electric motors used in the system shall have efficiency not less than 80 percent.

7 OTHER REQUIREMENTS

7.1 The metal sheet used in the construction of various parts shall be a minimum 0.7 mm thickness.

7.2 The axle shaft shall be finished to close tolerances at the bearing and shall be properly aligned.

7.3 Provision shall be made for lubrication of bearings and they shall be dust proof.

7.4 A feed regulating and spreading system shall be provided for the rubber roll sheller.

7.5 Adequate arrangements for cooling of rubber rolls during operation shall be provided so that the rubber roll housing temperature shall not exceed 600 C.

7.6 Various controls shall be easily accessible and capable of being locked in a chosen position. 

7.7 In the case of belt drive, the provision shall be made for belt-tightening.

7.8 Provision for inspection window/ cover may be made.

7.9 Transmission guards shall be provided to prevent accidental contact of persons or parts of clothing being caught in the transmission system. Design of the machine should be strictly as per the egronomical consideration for worker’s safety and comfort.

7.9.1 The (safety) guards shall be so designed as not to hinder in easy adjustment, servicing and operation of the mini rice mill.

7.9.2 It is preferable that all guards shall be either permanently attached or firmly secured to prevent their removal without the aid of the tools. The servicing and adjustments should be possible without complete removal of the guards.

7.9.3 The guards shall have sufficient strength to support load of 1200 N applied at any point over an area of 0.1 m2 without a permanent set.

NOTE – Depending upon space available, area and load may be correspondingly increased or decreased for testing purpose.

7.10 Provision for the adjustment of roller gap shall be made.

7.11 The rubber rolls shall conform to the requirements given in IS 8427. The manufacturer shall declare the type and size code. The arrangement shall be made for easy replacement as well as locking of the rolls.

7.12 In a rubber roll sheller, mechanism for quick release of paddy grains should be provided to clear the jam in case of choking.

7.13 In case of centrifugal dehusker, provision to rotate the dehusking drum/chamber lined with rubber pads for uniform wear of the rubber pad.

7.14 Emergency stop/alarm should may be included in the electric circuit.

7.15 The mini rice mill shall be provided with the operator’s manual (see 4.2 of IS 8132). Manual shall also contain the information given in Annex A of IS 9049.

7.16 Performance evaluation of mini rice mill for different paddy varieties shall be provided. 

7.17 Maximum allowable noise level shall not be more than 75 dB and adequate sound proof enclosures shall be provided.
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FIG 1 SINGLE PASS MINI RICE MILL
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FIG 1 A TYPICAL MINI RICE MILL WITH RUBBER ROLL DEHUSKER



Table 1 Material of Construction

(Clause 4.1)

		Sl No.

		Component

		Material

		Reference to IS



		(1)

		(2)

		(3)

		(4)



		i)

		Feed hopper

		Mild steel

		Grade A of IS 2062



		ii)

		Feed roll

		Cast iron

		IS 210



		iii)

		Feed box

		Cast iron

		IS 210



		iv)

		Feed rate/distribution plates

		Mild steel

		Grade A of IS 2062



		v)

		Dehusker body (rubber roll) type

		Cast iron

Mild steel

		Grade A of IS 2062



		vi)

		Rubber roll drum

		Cast iron

Mild steel

		IS 210



		vii)

		Dehusker chamber (centrifugal type)

		Mild steel

Cast iron

		Grade A of IS 2062



		viii)

		Feed screw (centrifugal type)

		Mild steel



		IS 210



		ix)

		Coller (centrifugal type)

		Cast iron

		Grade A of IS 2062



		x)

		Impeller (centrifugal type)

		Mild steel

		Grade A of IS 2062



		xi)

		Gear (centrifugal type)

		Cast iron

		IS 210



		xii)

		Blower casing

		Mild steel

Cast iron

		Grade A of IS 2062



		xiii)

		Blower impeller (blade holder)

		Cast iron

		IS 210



		xiv)

		Screens/sieves

		Mild steel

		Grade A of IS 2062



		xv)

		Polisher roller (friction type)

		Cast steel Chitted east from

		IS 1030

IS 210



		xvi)

		Screen cage (friction type)

		Cast iron

		IS 210



		xvii)

		Disc (disc polisher)

		Cast iron faced with emergy/rubber

		IS 210



		xviii)

		Shafts

		Mild steel

		Grade A of IS 2062



		xix)

		Frame

		Mild steel

		Grade A of IS 2062



		xx)

		Body

		Mild steel

		Grade A of IS 2062



		xxi)

		Pulley

		Cast iron

Mild steel

		IS 210

Grade A of IS 2062



		xxii)

		Plumber block

		Cast iron

		IS 210





		xxiii)

		Elevator body/frame

		Mild steel wood

		Grade A of IS 2062



		xxiv)

		Bucket

		Mild steel plastics

		Grade A of IS 2062



		xxv)

		Bottom and top drum of elevator

		Cast iron

		IS 210





		xxvi)

		Hand wheel

		Cast iron

		IS 210









8 WORKMANSHIP AND FINISH

8.1 Welding used for joining different components shall not be porous and shall be smooth (see IS 816).

8.2 Any sharp corner and protruding fastener shall be avoided.

8.3 Components of the mini rice mill shall be finished smooth and properly painted.

8.1 Three point breaking test 

8.2 FEM analysis of rice grain 

8.3 Determination of milling degree of milled rice 

8.4 Moisture content of input paddy.

9 MARKING AND PACKING

9.1 Marking — Each mini rice mill shall be marked with the following particulars:

a) Manufacturer’s name and recognized trade mark, if any;

b) Model number;

c) Batch, code or serial number;

d) Year of manufacture;

e) Power rating, KW;

f) Rated input capacity; and

g) Specific energy consumption of the system (on full load).

9.1.1 A minimum cautionary notice worded as follows shall be written in vernacular language legibly and prominently on the main body of the rice mill:

a) Do not wear loose dress, bangles, watch, etc., while working.

b) Do not work under the influence of intoxicants like liquor, opium, etc.

c) Children and aged persons should be discouraged for working on rice mill.

d) Do not cross over moving belts.

e) Do not operate rice mill without guards and safety devices.

f) 6 do not put or take-off belt while pulley is running.

9.2 Packing — The mini rice mill or its components shall be packed as agreed to between the purchaser and the supplier for safe handling in transit and storage.

9.3 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.
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FOREWORD



(Adoption clause will be added later)



The freshly harvested seeds often contain inert matter like chaff, stems, stones, deteriorated and damaged seeds, and weeds and other crop seeds. With the fast development of seed industry in the country, seed cleaners are being increasingly manufactured and used.

This standard was first published in 1970 and subsequently revised in 1980 to help in objective evaluation of the performance of the seed cleaners. The revision has been undertaken to incorporate the following:

a) To add some more terminology;

b) To modify method of test for power consumption for long run and short run tests;

c) To modify long run test;

d) To incorporate method for determination of performance index; and

e) To modify Annexures in line with above modifications.

In reporting the result of a test made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’.









1 SCOPE

This standard prescribes the methods of seed cleaners to evaluate their performance.

2 REFERENCES

The Indian Standards given reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated.

		IS No.

		Title



		IS 4333 ( Part 1 ) : 2018

		Methods of analysis for foodgrains: Part 1 Refractions (third revision)



		IS 4333 ( Part 2 ) : 2017 / ISO 712 : 2009

		Methods of analysis for foodgrains: Part 2 Determination of moisture content (second revision)







3 TERMINOLOGY

3.0 For the purpose of this standard, the following definitions shall apply.

3.1 Aspirator — A unit used for cleaning the seeds by drawing the air through the seed mass.

3.2 Blower — A device which gives air blast to blow the light material, that is, chaff, small seeds, trash, etc., out of the seed mass.

3.3 Clean Seed — Seed free from foreign matter.

3.4 Feed Hopper — Part of the machine through which the seeds are fed.

3.5 Feed Mechanism — Tile mechanism which regulates the feed rate of uncleaned seeds.

3.6 Feed Rate — The quantity of material fed into the cleaner per unit of time.

3.7 Final Aspiration — The suction or air blast which removes light seeds of poor germination or trash from the screened bold seed mass after it has passed over the last screen of the seed cleaner.

3.8 Foreign Matter — It includes inorganic and organic matter present in the feed lot. The inorganic matter shall include sand, gravel, dirt, pebbles, stones, lumps of earth, mud and iron chips. The organic matter shall include chaff, straw, weed seeds, dead insects, worms and other grains.

3.9 Indented Cylinder Grader — A machine which makes a length separation of seeds on grain length basis by either lifting or rejecting them in pockets or indentations pressed into the side of a cylindrical body which revolves with the seed mass inside the cylinder,

3.10 Magnetic Separator — A device to remove the ferrous material from the seed mass using the magnets.

3.11 Maximum Input Capacity — The maximum feed rate at which no choking occurs in the seed cleaner and no stalling occurs in the prime mover at the specified speed.

3.12 Pre-sieve Aspiration —The suction or air blast which removes dust and light material from seeds before the seed is fed to the sieve of the seed cleaner.

3.13 Rated input Capacity —The feed rate at which the cleaning efficiency and purity of seed are within the specified limit for a particular seed.

3.14 Routine Test — Test carried out on each cleaner to check the requirements which are likely to vary during manufacturing.

3.15 Scalper — A machine used for pre-cleaning of seeds.

3.16 Screen (Sieve) — The component of the seed cleaner in the form of perforated or slotted sheet metal or woven wire mesh which separates seeds by size.

3.16.1 Lower Screen — The screen located at lower position in the sieve set for separating tiner fractions.

3.16.2 Scalping Screen — The screen used for pre-cleaning of seeds.

3.16.3 Upper Screen — The screen used to eliminate foreign matter larger in size than the material being cleaned.

3.17 Screen Cleaning Mechanism — The mechanism which keeps perforations of the screen in unchecked condition.

3.18 Screen Slope —The inclination, in degrees, of the screen with the horizontal.

3.19 Seed Cleaner — A machine which removes foreign matter and undersize immature seed from the seed lot.

3.20 Shoes — Vibrating or shaking units of the machine into which the screens are fitted,

3.21 Size of Seed — Length, width, thickness or diameter of the seeds.

3.22 Type Test — Test carried out on the cleaner to prove conformity with the requirements of relevant standard. These are intended to prove the general qualities and design of a particular cleaner,

3.23 Unclean Seed — The mixture of clean seed and foreign matter.

3.24 Vibrating Mechanism — The mechanism which shakes the shoe/sieve set.

4 SELECTION AND SPECIFICATION OF CLEANER FOR TESTS

4.1 Selection

The cleaner shall be selected at random by the testing authority from the production line.

4.2 Specification

The manufacturer shall supply the specification sheet duly filled in as given in Annex A as well as any further information required to carry out the tests. The manufacturer shall also supply all the literature, the operational manual, spare parts catalogue and a schematic diagram of grain flow in the cleaner. The manufacturer shall also indicate the rated input capacity with the foreign matter at 5 percent and 10 percent of the seed mass and achievable cleaning efficiency under given test conditions.

5 TESTS

5.0 Tests as indicated in 5.1 and 5.2 shall be carried out in the seed cleaner.

5.1 Type Tests

5.1.1 General

a) Checking of specifications (see 7.1),

b) Checking of material (see 7.2), and

c) Visual observations and checking of provision for adjustments (see 7.3).

5.1.2 Test at No-Loud

a) Energy consumption (see 8.1), and

b) Visual observations (see 8.2).

5.1.3 Test at Load

a) Short-run tests (see 9.1):

1) Visual observations (see 9.1.2.5)

2) Cleaning efficiency (see 9.1.4)

3) Power consumption (see 9.1.5)

4) Rated input capacity (see 9.1.6)

b) Long-run test (see 9.2).

5.2 Routine Tests

a) Visual observations and checking of provision for adjustments (see 7.3), and

b) Test at no-load (see 8).

6 PRE-TEST OBSERVATIONS

6.1 Determination of Foreign Matter

The foreign matter present in the seed lot, to be cleaned, shall be determined in accordance with 3.4 and 5.2 of IS 4333 (Part 1).

6.2 Determination of Moisture

The moisture content of the seed shall be determined in accordance with IS 4333 (Part 2).

6.3 Running-in and Preliminary Adjustments

6.3.1 The seed cleaner shall be installed on level and preferably on a hard surface. All the adjustments shall be made in accordance with the manufacturer’s recommendations.

6.3.2 The seed cleaner shall be run-in without load before commencing the tests. The procedure for the running-in shall be in accordance with the manufacturer’s recommendations.

7 GENERAL TESTS

7.1 Checking of Specifications

The specification given by the manufacturer (see 4.2) shall be checked and reported in the proforma as given in Annex A.

7.2 Checking of Material

The material of construction of all the components of the cleaner shall be reported in the data sheet as given in Annex B.

7.3 Visual Observations and Checking of Provision for Adjustments

The observations and adjustments given in data sheet of Annex C shall be made and reported.

8 TEST AT NO-LOAD

8.1 Energy Consumption

8.1.1 All the adjustments shall be made in accordance with the manufacturer’s recommendations. The seed cleaner shall be driven by a suitable prime mover preferably with an electric motor with auto-voltage stabilizer and suitable provision for a cut-off device for under voltage. An energy meter or some form of transmission dynamometer shall be fitted. The power delivered to the cleaner may be supplied in the following ways:

a) Directly coupling the prime mover with the main shaft of the cleaner through a gear box wherever necessary; or

b) Connecting the prime mover with the help of a flat or V-belt and a pulley with the main shaft of the cleaner.

8.1.1.1 In case of (a), the power delivered to the cleaner would be the power output of the prime mover; whereas in case of (b), the allowance for flat and V-belt drive losses may be taken as 6 and 3 percent respectively.

8.1.2 The cleaner shall be run at no-load for 10 min at the specified speed and the readings of the energy meter or dynamometer shall be recorded. The energy consumption at no-load shall be calculated.

8.1.3 The test shall be repeated at least 6 times to get the average energy consumption. The data shall be recorded in accordance with D-1.

8.2 Visual Observations

During and after completion of the energy consumption test (see 8.1), the observations given in D-2 shall be made visually and recorded.

9 TEST AT LOAD

9.1 Short-Run Tests

9.1.1 Sufficient quantity of seeds of the same variety having foreign matter (see 6.1) not exceeding 10 percent and moisture content (see 6.2) not exceeding 13 percent for paddy and 12 percent for other seeds shall be taken.

9.1.2 Operation and Collection of Data

The seed cleaner as installed under 8.1.1 shall be operated at its specified speed for one hour after stabilization of machine operation at the rated input capacity specified by the manufacturer.

9.1.2.1 During the one hour run, the following samples and data shall be collected:

a) Three sets of samples at an interval of 20 minutes at following outlets for 2 minutes:

1) Clean seed outlet

2) Foreign matter outlets:

	i) Pre-sieve aspirator

	ii) Upper screen

	iii) Lower screen

	iv) Final aspirator

	v) Dust cyclones

	vi) Indented cylinders

b)   The speed of the main shaft and the readings of the energy meter or dynamometer shall be recorded.



9.1.2.2 At the end of one-hour feeding, the cleaner shall be run idle for some time, so that practically no more material already fed comes out. At the end of the test, the material dropped through sieve and the seed received at cleaned seed outlet shall be collected and weighed. The mass of the sample collected at clean seed outlet [see 9.1.2. l(a)] shall be added to the mass of the seed collected alter one hour run. Agricultural tractor or engine is used as prime mover, the fuel consumed during the run period shall also be recorded.

9.1.2.3 The test given at 9.1.2 shall be repeated with 10 percent higher rated input capacity in case the cleaner meets with the requirement of cleaning efficiency and purity of seeds (see 9.1.6). In case the cleaner does not meet with the requirements of the cleaning efficiency and purity, the test should be conducted at 10 percent below the rated input capacity specified by the manufacturer. The tests may be conducted with minimum three different crops for establishing rated input capacity of different crops.

9.1.2.4 The data shall be recorded in the data sheet as given in Annex E.

9.1.2.5 Visual observations

During and after the run tests, the cleaner shall be inspected visually and the observations recorded in the data sheet given in Annex E.

9.1.3 Preparation and Analysis of Samples

The three sets of samples obtained at the clean seed outlet and the foreign matter outlets [see 9.1.2.l (a)] for various feed rates shall be thoroughly mixed separately to form a composite sample out of these composite samples, 100 g of sample shall be taken and analysed for the following:

a) Clean seed outlet — to be analysed for foreign matter and broken grains, and

b) Foreign matter outlets — to be analysed for clean seed and broken grains.

9.1.3.1 The data shall be recorded in the data sheet given in Annex F.

9.1.4 Determination of Cleaning Efficiency

Cleaning efficiency for various feed rates shall be calculated by the following formula:

D = 100   E(F-G) (E-F) (1-G)

     F (E-G)2  (1-G)

	where

		D = cleaning efficiency in percent,

		E = fraction of clean seed at clean seed outlet,

		F = fraction of clean seed in feed, and

		G = fraction of clean seed at foreign matter outlets.

9.1.4.1 The data shall be recorded in the data sheet given in Annex G.

9.1.5 Determination of Power Requirement

9.1.5.1 In case of the prime mover fitted with an energy meter the difference between two consecutive readings [see 9.1.2.l(b)] shall be taken as the energy consumption for 20 min. The energy consumption per hour giving due allowances to the type of drive (see 8.1.1.1) shall be calculated.

9.1.5.2 In case of the prime mover fitted with a dynamometer, the average of the readings shall be taken as the average torque required. The power requirement shall be calculated by the following formula:

Power in kW = T  S

                          973.363

where

	T = torque in N.m, and

	S = speed in rev/rein.



9.1.5.3 The data shall be given in Annex G. recorded in the data sheet.



9.1.6 Determination of Rated Input Capacity

The feed rate at which the cleaning efficiency shall be not less than 80 percent with the purity of the seed being minimum 98 percent shall be selected. The capacity in terms of energy consumed shall be calculated by dividing the capacity by energy consumed (see 9.1.5).

9.1.6.1 The data shall be recorded in the data sheet given in Annex G.

9.1.7 Performance Index 

Performance index of paddy cleaner shall be determined by following formula:

PI = Capacity  Cleaning efficiency   in kg/kW.h

                         			   Power 



9.1.7.1 Data shall be recorded in data sheet given in Annex G.

9.2 Long-Run Test

The cleaner shall be operated for at least 50 h at no load which should be covered by a continuous run of at least 5 h. During and after operations, no breakdown or defect shall develop in the seed cleaner. The major breakdowns, defects developed and repairs made, shall be recorded in the data sheet given in Annex H.

10 SUMMARY REPORT

For the guidance of the user, a summary report on the proforma as given in Annex J shall be compiled.



ANNEX A

(Clauses 4.2 and 7.1)

SPECIFICATION SHEET

SPECIFICATION	TO BE FILLED IN BY



     Manufacturer     Testing Engineer





A-1 GENERAL

a) Make

b) Model

c) Type

d) Year of manufacture

e) Rated capacity

A-2 POWER UNIT

a) Type of prime mover

b) Recommended power, k\V

c) Type of drive



A-3 MAIN DRIVE

a) Type

b) Size and number of belts

c) Size of pulley on prime mover

d) Diameter of main shaft

e) Sub-drive, if any

f) Main shaft speed

g) Size of pulley on seed cleaner

h) Type of’ belt tightening arrangement

j) Details of gear system

A-4 SCREENS

a) Type

b) Number of sieve

1) Upper

2) Lower

c) Total length and width of each screen

d) Effective length and width of each screen

e) Number of holes per cm: of each screen or percentage opening

f) Size of hole of each screen

g) Sieve clearance

h) Screen slope range

j)	Recommended screen slope

k) Provision for screen cleaning



A-5 SHOES

a) Type

b) Number of strokes per minute

c) Length of stroke

d) Number and type of bearings

A-6 BLOWER/ASPIRATOR

a) Number of blowers

b) Type

c) Number of blades

d) Diameter of blower

e) Recommended speed/air displacement for:

1) Bold seeds

2) Medium seeds

3) Light seeds

f) Provision for changing air displacement

g) Number and type of bearings

h) Drive, if separate

j)	Air flow rate at static pressure of 500 Pa, m3/min



A-7 FEEDING HOPPER

a) Storage capacity of feed hopper

b) Type of feed mechanism

c) Height and location of feeding hopper

d) Recommended maximum input capacity

e) Rated input capacity at 5 percent foreign matter

f) Rated input capacity at 10 percent foreign matter

g) Method of arrangement of even distribution of seed mass in the hopper

h) Type of drive for feed mechanism

A-8 TRANSPORT ARRANGEMENT

a) Type

b) Number of wheels

c) Size of wheels

d) Wheel bearing

e) Type of towing arrangement

f) Wheel tread

g) Wheel base

A-9 INDENTED CYLINDER GRADER ASSEMBLY

a) Type

b) Number of indented cylinder(s)

c) Length of indented cylinder(s)

d) Diameters of indented cylinder(s)

e) Range of speed

f) Indent size of various indented cylinder(s)

g) Provision for air aspiration

A-10 OUTLETS

a) Size and location of seed discharge outlet(s)

b) Location of outlet(s) for rejects

c) Size and location of air exhaust outlets

A-1 1 OVERALL DIMENSIONS AND MASS

a) Length, mm

b) Width, mm

c) Height, mm

d) Ground clearance, mm

d) Total mass, kg

A-12 TOOLS, ACCESSORIES AND MANUALS PROVIDED

NOTES

1. The items which are not applicable in a particular cleaner should be crossed while filling,

2. If any other items are provided, their details should be filled in.





ANNEX B

(Clause 7.2)

DATA SHEET FOR MATERIAL OF CONSTRUCTION

B-1 DATE OF TEST

B-2 MATERIAL OF CONSTRUCTION

		Sl No.

		Component

		Material

		Size

		Weight



		(1)

		(2)

		(3)

		(4)

		(5)



		i)

		Frame

		

		

		



		ii)

		Feeding hopper

		

		

		



		iii)

		Blower/Aspirator

		

		

		



		iv)

		Main shaft

		

		

		



		v)

		Blower shaft

		

		

		



		vi)

		Screen (frame included)

		

		

		



		vii)

		Shoe

		

		

		



		viii)

		Elevator

		

		

		



		ix)

		Transport wheel

		

		

		



		x)

		Pulleys

		

		

		



		xi)

		Indented cylinder(s)

		

		

		



		xii)

		Bearing housing

		

		

		



		xiii)

		Others

		

		

		



		NOTES

1. Delete the component which is not applicable to a particular cleaner and add if my other component is provided.

2. Column 4 and 5 should he recorded, wherever feasible.







Testing Engineer

ANNEX C

(Clause 7.3)

DATA SHEET FOR VISUAL OBSERVATIONS AND PROVISION FOR ADJUSTMENTS

C-1 OBSERVATIONS

a) Adequacy of marking of inlets and outlets

b) Adequacy of protection of bearings against the ingress of dust

c) Adequacy of safety arrangements, like cover, controls, etc, specially at moving points and at inlet

d) Provision for lubrication of moving parts

e) Provision of belt tightening

f) Provision for air exhaust arrangement

g) Type of settling chambers provided or collection of waste seeds blown out through air

h) Provision for easy transportation

i) Provision for easy changing components requiring frequent replacement

j) Provision for locking the screens

k) Provision for easy replacement and cleaning of screens and aspiration chamber

l) Anti-corrosive coatings provided or not

m) Provision for inspection windows/covers

n) Provision for marking of air displacement

p) Tightness of bolts, nuts and other fasteners

q) Welding of seams

r) Adequacy of marking to real speed of both main and blower shafts

s) Provision of feed regulating and spreading system

t) Other observations

C-2 PROVISION FOR ADJUSTMENTS

a) Feed rate

b) Shaking speed

c) Screen slope

d) Air displacement

e) Screen cleaning assembly

f) Stroke of shoe assembly

g) Speed of indented cylinder(s)

h) Broken grains discharge trough of indented cylinder(s)

Testing Engineer

ANNEX D

(Clauses 8.1.3 and 8.2)

DATA SHEET FOR TEST AT NO-LOAD

D-1 ENERGY CONSUMPTION

a) Source of power

b) Type of drive

c)   Total time of run

d)   Average energy consumption for one hour



D-2 OBSERVATIONS

a) Presence of any marked vibration during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Any marked unusual wear or slackness in any component

f) Any marked rise in bearing temperature

g) Running of fan without vibration

h) Accessibility of various controls and capability of being locked in a chosen position

j)	Unusual heating of any component

k)	Other observations (if’ any)



ANNEX E

(Clauses 9.1.2.4 and 9.1.2.5)

DATA SHEET FOR TEST AT LOAD

E-1 SOURCE OF POWER

E-2 POWER RATING

E-3 TYPE OF DRIVE

E-4 VARIETY OF SEED

E-5 MOISTURE CONTENT (DRY BASIS OR WET BASIS)

E-6 PERCENTAGE OF FOREIGN MATTER IN SEED BEFORE FEEDING

E-7 SCREEN SLOPE

E-8 SIEVE CLEARANCE

E-9 AIR FLOW

E-10 SPEED OF ROTARY SCREEN

E-11 STROKE LENGTH, cm

E-12 OBSERVATIONS

a) Presence of any marked vibration during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Frequent clogging of screen perforations

f) Smooth flowing of material through different components

g) Vibration free running of fan

h) Frequent clogging of grain in elevator unit

j)	Frequent clogging of aspiration unit

k)	Any marked rise in bearing temperature

m)	Any marked wear, deformation and breakdown

n)	Frequent loosening of fasteners

p)	Ease of replacement of the screens

q) Variation in the position of the screen due to vibration

r) Leakage of seeds from the cleaner while in operation

s) Unusual heating of any component

t) Other observations (if any)



		Sl No.

		Date

		Duration of Operation

		Speed (rev/min)

		Feed Rate (q/h)

		Power Requirement (KW)

		Fuel Consumed (1/h)

		No. of Samples

		Quantity (kg)of sample from







Clean      Foreign

Speed       Matter

Outlet       Outlets



		Total Quantity of Grain Mixture at Clean seed Outlet (kg)

		Total Quantity of Grain Mixture at Sieve Under flow (kg)



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)               (10)

		(11)

		

		(12)



		

		

		

		

		

		

		

		i)

		

		

		

		



		

		

		

		

		

		

		

		ii)

		

		

		

		



		

		

		

		

		

		

		

		iii)

		

		

		

		







Testing Engineer



ANNEX F

(Clause 9.1.3.1)

DATA SHEET FOR ANALYSIS OF SAMPLE

		Sl No.

		Source

		Feed Rate (g/h)

		Sample Sourcer

		Sample Mass

		Mass of

		Remarks



		

		

		

		

		

		Clean Seed (g)

		Broken Grain (g)

		Foreign Matter (g)

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)



		i. From clean seed outlet

		

		

		

		

		

		

		

		



		ii. From foreign matter outlets

		

		

		

		

		

		

		

		



		NOTE – For different feed rates, use the same proforma as above







ANNEX G

(Clauses 9.1.4 .1, 9.1.5.3, 9.1.6.1 and 9.1.7.1)

DATA SHEET FOR EFFICIENCY, POWER REQUIREMENT, CAPACITIES AND PERFORMANCE



		SL No.

		Item

		Test No.





1             2              3                    4                etc





		i)

		Cleaning unit speed, rev/min

		

		



		ii)

		Feed rate, kg/h

		

		



		iii)

		Power required, kW

		

		



		iv)

		Total grain received at clean grain outlet, kg

		

		



		v)

		Cleaning efficiency, percent

		

		



		vi)

		Purity of seed, percent

		

		



		vii)

		Rated input capacity, kg/h

		

		



		viii)

		Performance Index

		

		







Testing Engineer



ANNEX H

(Clause 9.2)

DATA SHEET FOR LONG-RUN TEST



H-1 TOTAL RUNNING TIME

H-2 CONTINUOUS RUNNING TIME

H-3 BREAKDOWNS IN CLEANING UNIT

H-4 BREAKDOWNS IN ELEVATION UNIT

H-5 BREAKDOWNS IN THE MAIN FRAME

H-6 BREAKDOWN IN SHOE ASSEMBLY

H-7 BREAKDOWN IN BLOWER/ASPIRATION UNIT

H-8 BREAKDOWN IN INDENTED CYLINDER GRADER ASSEMBLY

H-9 MAJOR WEAR AND TEAR

H-10 ANY MA.JOR REPAIRS CONDUCTED

H-11 ANY OTHER OBSERVATIONS (IF ANY)

Testing Engineer

ANNEX J

(Clause 10)

SUMMARY REPORT

J-1 NAME OF MANUFACTURER

J-2 TYPE, MAKE AND MODEL NUMBER

J-3 NAME OF TESTING STATION

J-4 BRIEF DESCRIPTION OF THE CLEANER

J-5 NAME AND VARIETY OF SEEDS USED

J-6 PERCENTAGE FOREIGN MATTER BEFORE FEEDING

J-7 MOISTURE CONTENT BEFORE FEEDING

J-8 PROVISIONS FOR ADJUSTMENT

a) Frequency of oscillation of shaking mechanism

b) Screen slope

c) Air displacement

d) Feed rate

e) Stroke of shoe assembly

f) Speed of indented cylinder

g) Amplitude of shoe assembly oscillation

J-9 POWER REQUIREMENT, kW

a) Recommended power

b) Observed power at no-load

c) Observed power at load at rated input capacity

J-10 CLEANING EFFICIENCY

J-11 PURITY OF SEED, PERCENT

J-12 RATED INPUT CAPACITY

J-13 ANY OTHER
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FOREWORD



(Adoption clause will be added later)



With the modernization of seed processing industry, indented cylinder graders are being increasingly manufactured and used in the country. A need was, therefore, felt for the preparation of this standard to provide uniform guidelines for conducting tests on the grader. It is hoped that testing based on this code will help in the compilation of data which may be used later for evolving a detailed specification for such graders.

In the preparation of this standard, assistance has been derived from Northern Region Farm Machinery Training and Testing Institute, Hissar and National Seeds Corporation, New Delhi.

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’.















1 SCOPE

This standard prescribes method for testing of indented cylinder grader used for grain and seed industry.

2 REFERENCES

The Indian Standards given reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated.

		IS No.

		Title



		IS 4333 ( Part 1 ) : 2018

		Methods of analysis for foodgrains: Part 1 Refractions (third revision)



		IS 4333 ( Part 2 ) : 2017 / ISO 712 : 2009

		Methods of analysis for foodgrains: Part 2 Determination of moisture content (second revision)







3 TERMINOLOGY

3.0 For the purpose of this standard, the following definitions shall apply.

3.1 Foreign Matter — It includes inorganic and organic matter. The inorganic matter shall include sand, gravel, dirt, pebbles, stones, lumps of earth, mud and iron chips. The organic matter shall include chaff, straw, weed seeds, dead insects, worms and other grains.

3.2 Head Grain — Grain of size three-fourth and above in length of a whole grain shall be called beat grain.

NOTE – The term grain shall cover seed also. For the purpose of seed processing. head grain will be the grain in whole size.

3.3 Indented Cylinder Grader — A machine which makes the length separation of seeds/grains by either, lifting or rejecting them in pockets or indentations pressed into the side of a cylindrical body which revolves with the seed/grain mass inside the cylinder.

3.4 Large/Big Brokens — Grain kernels of less than three-fourth of the whole grain in length and bigger than medium broken grain shall be called large/big brokens.

3.5 Medium Brokens — Grain kernels of less than one-half of the size of whole grain in length and bigger than small/fine brokens shall be called medium brokens.

3.6 Rated Input Capacity — The maximum feed rate at which the grading efficiency shall be within the specified limit.

3.7 Small/Fine Brokens — Grain kernels of less than one-fourth of the size of whole grain in length shall be called small/fine brokens.

3.8 Total Broken — The sum total of small, medium and large brokens. 

4 PRE-TEST OBSERVATIONS

4.1 Determination of Grain Size

4.1.1 Ten number of randomly taken whole grains shall be kept in a straight line lengthwise and total length measured and average length of a grain shall be calculated by dividing total length by 10. An average of three replications should be taken as length of the grain.

Alternatively, length of grains can precisely be measured with the help of vernier calliper or screw gauge.

4.1.2 Ten number of the same grains should be kept in a straight line breadth wise and on the similar line, the average breadth of the grain should be determined.

Breadth can be measured with the help of vernier calliper or screw gauge. An average of three replications should be taken as breadth of grain.

4.1.3 Thickness of each of the 10 grains should be measured with the help of vernier calipers or screw gauge and the total should be divided by 10 to calculate the average thickness of a grain. Average of three replications should be taken as the thickness of the grain.

4.1.4 The size of the grain (set Fig. 1) should be calculated by the following formula:

Size = (Length  Breadth  Thickness)1/3



4.2 Determination of Small Medium/Large Brokens and Head Grains



Five representative samples of 10 g each from the grain mass are taken and small/medium/ large brokens and head grain are separated by hand picking and percentage fraction shall be calculated.

4.3 Determination of Foreign Matter

The foreign matter present in tile seed mass of the feed shall be determined in accordance with 3, 4 and 5.2 of IS 4333 (Part 1).

[image: ]

FIG 1 DIMENSIONS OF RICE KERNEL WITH HUSK AND AFTER MILLING

4.4 Determination of Moisture

The moisture content of the seed mass shall be determined in accordance with IS 4333 (Part 2).

4.5 Bulk density BIS IS 4333-3 : 2017 (Part 3), angle of repose IS 6663 : 1972 (Reaffirmed Year: 2015) and coefficient of friction IS 8972 : 1978 must be determined before and after separation in indented cylinder for the commodity to be measured.

5 SELECTION A ND SPECIFICATION

5.1 Selection

For commercial test report or for certification purpose, the indented cylinder grader shall be selected from the series production by the testing authority. For prototype testing or confidential test, the machine shall be submitted by the manufacturer directly.

5.2 Specification and other Literature 

The manufacturer shall supply all literature, operation manual and specification sheet as given in Annex A duly filled-in. The manufacturer shall indicate the type of’ grains to be handled, maximum input capacity and rated input capacity shall furnish any further information which might be required to carry out the tests.

6 TESTS

6.1 General

a) Checking of specification,

b) Checking of material, and

c) Visual observations and checking of provision for adjustments.

6.2 Test at No Load

6.3 Test at Load

6.3.1 Short-Run Test

a) Visual observations,

b) Determination of grading efficiency,

c) Capacity, and

d) Power consumption.

6.3.2 Long-Run Test

7 RUNNING-IN AND PRELIMINARY ADJUSTMENTS

7.1 The indented cylinder grader shall be installed on level and preferably on hard surface. All the adjustments shall be made in accordance with the manufacturer’s recommendations.

7.2 The grader shall be attached with a suitable prime mover preferably with an electric motor of capacity recommended by the manufacturer and auto-voltage stabilizer. An energy meter or some form of transmission dynamometer shall be fitted. The power delivered to the grader may be supplied in the following ways:

a) Directly coupling the prime mover with the main shaft of the grader, and

b) Connecting the prime mover with the help of a flat or V-belt and pulleys with the main shaft of the grader.

NOTE – In case of (a), the power delivered LO the grader would be the power output of the prime mover where as in case of (b), the allowances for G and 3 percent, respectively may be made.

7.3 The grader shall be run-in without load before commencing the tests. ‘The running-in shall be carried out in accordance with the manufacturer’s recommendation. In the absence of any recommendation by the manufacturer, the grader shall be run-in for 30 minutes. During the period of run-in adjustment for various functional components may be done. All the adjustments done shall be in accordance with the instructions contained in the instruction manual supplied by the manufacturer.

8 GENERAL TESTS

8.1 Checking of Specification

The specifications given by the manufacturer shall be checked and reported in the proforma given in Annex A.

8.2 Checking of Material

The material of construction of various components of the machine shall be reported in the data sheet given in Annex B.

8.3 Visual Observations and Checking of Provision for Adjustments

The observations and adjustments given in the data sheet in Annex C shall be made and reported.

9 TEST AT NO LOAD

9.1 After the running-in is over, the grader shall be run at no load for 30 minutes at the specified speed. During and after no load run, the visual observation of the grader shall not show the following:

a) Presence of any marked vibration during the operation,

b) Presence of undue knocking of rattling sound,

c) Frequent slippage of belts,

d) Any marked unusual wear or slackness in any component, and

e) Any marked rise in bearing temperature.

9.2 Data shall be recorded in accordance with the proforma given in Annex D.

10 TEST AT LOAD

10.1 Short-Run Tests

10.1.1 Test Material

Sufficient quantity of the grain (wheat/paddy) of the same variety already cleaned by air screen seed cleaner shall be taken. The observations given under 3 shall be made.

10.1.2 Operation and Collection of Data

The grader shall be operated at its specified speed for 30 minutes at a feed rate slightly below the rated input capacity specified by the manufacturer. During the run period, collect the following samples and data:

a) Three sets of samples of graded fractions like brokens and head grain at an interval of 10 minutes at each outlet.

b) The speed of the main shaft and the reading of the energy meter or dynamometer shall be recorded.

10.1.2.1 At the end of 30 minutes feeding, run the grader for some time so that practically no more material already fed comes out. At the end of the test, collect and weigh the material.

10.1.2.2 The test given in 10.1.2 and 10.1.2.1 shall be repeated for a minimum of three times at various feed rates covering approximately 90, 100 and 110 percent of rated input capacity declare by manufacturer.

NOTE – For the purpose of certification, the test at 10.1.2 and 10.1.2.1 shall be conducted at the capacity declared by the manufacturer and lest at 10.1.2.2 need not be conducted.

10.1.2.3 The data shall be recorded in accordance with Annex E.

10.1.3 Analysis of Samples

Three samples of different fractions of graded materials obtained at each outlet should be analysed for the following. Record the data in accordance with Annex F:

a) Main grain outlet, for brokens, head grains, and foreign matter.

b) Rejection outlet, for head grains.

10.1.4 Determination of Grading Efficiency

 The grading efficiency shall be calculated by the following formula:

D = E  (F-G)  (E-F)  (1-G)  100

F  (E-G)2  (1-F)



where

	D = grading efficiency in percent,

	E = fraction of head grain at main grain outlet,

	F -= fraction of head grain in feed, and

	G = fraction of head grain at rejection outlet.



10.1.4.1 Record the data in the data sheet as given in Annex G.



10.1.5 Determination of Power Consumption

The power requirement for each feed rate shall be calculated in accordance with 10.1.5.1 and 10.1.5.2. 

10.1.5.1 In case of prime mover fitted with an energy meter, the readings taken shall be the power consumption for 10 minutes. The power consumption per hour giving due allowance to the type of drive shall be calculated and reported.

10.1.5.2 In case of prime mover fitter1 with the dynamometer, the reading taken shall indicate the torque required. The power consumption per hour, giving due allowance to the type of drive (see 7.2.1), shall be calculated by the following formula:

P = T  S

       973.363

where

P = power, kW;

T = torque, Nm; and

s = speed, rev/min.



NOTE – For the Purpose of certification, the power consumption at the declared feed rate shall only be calculated.



10.1.5.3 Record the data in accordance with Annex G.

10.1.6 Determination of the Rated Input Capacity

Select the feed rate at which the grading efficiency is not less than 85 percent. The capacity in terms of the energy consumed shall be calculated by dividing the capacity by power consumed and shall be expressed in q/kWh. Record the data in Annex G.

NOTE – For the purpose of certification, since the grader has been operated only at declared capacity, It shall be seen whether the grading efficiency is met at the declared capacity or not. 

10.1.7 The observed data and results shall be recorded as per proforma given in Annex G.

11 LONG-RUN TEST

The grader shall be operated for a minimum period of 20 hours at no load. This period should be covered in a maximum of 4 continuous runs. During and after the operation, record the major break-downs, defects developed and repairs made into the data sheet given in Annex H.





ANNEX A

(Clauses 5.2 and 8.1)

SPECIFICATION SHEET FOR INDENTED CYLINDER GRADER

A-l GENERAL

a) Make

b) Model

c) Type

d) Year of manufacture

e) Recommended grains for grading

A-2 POWER UNIT

a) Type of prime mover

b) Recommended power, kW

c) Type of drive

A-3 GRAIN FEEDING

a) Method of feeding

b) Location of inlet

c) Height of feeding hopper from ground level in installed condition

A-4 INDENTED CYLINDER

a) Size (length and diameter of cylinder)

b) Cylinder construction

c) Number of indents in one row

d) Number of rows

e) Thickness of sheet

f) Indent diameter

g) Indent depth

h) Distance between two pockets:

1) Across

2) In row

j) Revolution/minute of cylinder

k) Provision of adjustment:

1) Cylinder speed

2) Cylinder slope

A-5 REJECT TROUGH

a) Type

b) Construction

c) Conveyor details

d) Separator details

A-6 FRAME DETAILS

a) Height of indented cylinder centre ( from ground level in installed condition )

b) Height of graded grain discharge outlet from ground

c) Height of reject discharge outlet from ground

d) Height of feed hopper from ground level

e) Size of the frame:

1) Length

2) Width

A-7 TRANSPORT ARRANGEMENT

a) Type

b) Number of wheels ( in case wheels are not provided, details of an alternative provision shall be given )

c) Size of wheels

d) Wheel bearing

e) Type of towing

a) f ) Wheel tread

f) Wheel base

A-8 TOOLS, ACCESSORIES AND MANUALS PROVIDED

NOTES

1. The items which are not applicable in a particular grader should be crossed while filling.

2. If other items are provided, their details should be filled-in.



     













ANNEX B

(Clause 8.2)

DATA SHEET FOR MATERIAL OF CONSTRUCTION

B-1 DATE OF TEST

B-2 MATERIAL OF CONSTRUCTION

		Sl No.

		Component

		Material



		i)

		Frame

		



		ii)

		Indent

		



		iii)

		Conveyor

		



		iv)

		Reject trough

		



		v)

		Feed hopper

		



		vi)

		Main shaft

		



		vii)

		Transmission system

		







ANNEX C

(Clause 8.3)

DATA SHEET FOR VISUAL OBSERVATIONS AND ADJUSTMENTS

C-1 OBSERVATIONS

a) Adequacy of marking inlet and outlets

b) Adequacy of marking of direction of rotation of cylinder

c) Adequacy of protection of bearings against ingress of dust

d) Adequacy of safety arrangements, specially at moving points

e) Provision for lubrication of moving parts

f) Provision for belt tightening

g) Provision for transportation

h) Provision for easy changing of components requiring frequent replacement

j)	Provision for anti-corrosive coatings

k) Tightness of bolts and nuts and other fasteners

m)	Other observations



C-2 PROVISION FOR ADJUSTMENT OF

a) Feed rate

b) Cylinder speed

c) Cylinder slope

d) Waste collector inclination



ANNEX D

(Clause 9.2 1)

DATA SHEET FOR TEST AT NO LOAD

D-l SOURCE OF POWER

D-2 TYPE OF DRIVE

D-3 OBSERVATIONS

a) Presence of any marked vibration during operation

b) Presence of undue knocking or rattling sound 

c) Frequent Slippage of drive belt

d) Any marked unusual wear or slackness in any component

e) Any marked rise in bearing temperature 

f) Other Observations

ANNEX E

(Clause 10.1.2.3)

DATA SHEET FOR TEST AT LOAD

E-1 SOURCE OF POWER

E-2 POWER RATING

E-3 MACHINE DETAIL

a) Cylinder tilt angle

b) Reject-trough adjustment

c) Speed of driving pulley on load

d) Speed of cylinder on load

E-4 GRAIN

a) Type of grain

b) Variety of grain

c) Size of grain

d) Moisture content

e) Foreign matter before feeding

E-5 TEST DATA

		Sl No.

		Date

		Starting Time

		Stopping Time

		Duration of Operation

		Speed (rev/min)

		Feed Rate (q/h)

		Power Required (kW)

		Fuel Consumption

(1/h)

		No. of Samples

		Quantity (Kg) of Samples from

		Total Qunatity of Grain at Main Grain Outlet (Kg)



		

		

		

		

		

		

		

		

		

		

		Main Grain Outlet

		Rejection Outlet

		



		

		

		

		

		

		

		

		

		

		

		i. 

		

		



		

		

		

		

		

		

		

		

		

		

		ii. 

		

		



		

		

		

		

		

		

		

		

		

		

		iii. 

		

		



		The data should be collected for every test conducted on different feed rates.







E-6 OBSERVATIONS

a) Presence of any marked vibration during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Frequent clogging

f) Smooth flowing of material through different components

g) Any marked rise in bearing temperature

h) Any marked wear, deformation and breakdown

i) Frequent loosening of fasteners

j) Other observations, if any















ANNEX F

(Clause 10.1.3)

DATA SHEET FOR ANALYSIS OF SAMPLES

		SL No.

		Feed Rate

		Sample Source

		Sample Mass







g

		Mass of





Head         Broken        Foreign

Grain                             Matter

g                  g                  g



		Remarks



		

		

		i) From main

grain outlet



		

		

		

		



		

		

		ii) From

rejection

outlet



		

		

		

		



		NOTE – For different feed rates, use the same performa as above.







ANNEX G

(Clauses 10.1.4.1, 10.1.5.3, 10.1.6 and 10.1.7)

DATA SHEET FOR EFFICIENCY, POWER REQUIREMENT AND CAPACITIES



		Sl No.

		Item

		Test No.





1             2              3                    4                etc





		i)

		Cylinder speed, rev/min

		

		



		ii)

		Feed rate, q/h

		

		



		iii)

		Power required, kW

		

		



		iv)

		Grading efficiency, percent

		

		



		v)

		Rated input capacity, q/kWh

		

		









ANNEX H

(Clause 11)

DATA SHEET FOR LONG-RUN TEST



H-1 TOTAL RUNNING TIME

H-2 CONTINUOUS RUNNING TIME

H-3 BREAKDOWNS IN GRADING UNIT

H-4 BREAKDOWNS IN ELEVATION UNIT

H-5 BREAKDOWNS IN BODY

H-6 ANY MAJOR REPAIR CONDUCTED

H-7 ANY OTHER OBSERVATION
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FOREWORD



(Adoption clause will be added later)



Seed of the same size and general shape can often be separated because they differ in specific gravity. This difference is very useful in removing light immature seed or heavy seed and rocks to improve the purity and germination of crop seed. This is basically the separation made by the gravity separator, which uses air as a separation substrate.

In the preparation of this standard assistance has been derived from the Maharashtra Hybrid Seed Corporation, Akola and National Seeds Corporation Ltd, Delhi.

This standard contains 11.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.











1 SCOPE

This standard specifies material, performance, constructional and other requirement of specific gravity separator.

2 REFERENCES

The Indian Standards given reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated.

		IS No.

		Title



		IS 210 : 1993

		Grey iron castings (fourth revision)



		IS 277 : 1992

		Galvanized steel sheet (plain and corrugated (fifth revision)



		IS 399 : 1963

		Classification of commercial timbers and their tonal distribution



		IS 2062 : 1992

		Steel for general structural purposes (fourth revision)



		IS 4333 (Part 2) : 1977

		Methods for analysis for food grains: Part 2 Moisture



		IS 4454 (Part 4) : 1975

		Steel wires for cold formed springs: Part 4 Stainless spring steel wire for normal corrosion resistance (first revision)







3 TERMINOLOGY

3.0 For the purpose of this standard the following definitions shall apply.

3.1 Adjustments — The gravity separator is a versatile machine and can accomplish a wide range of separations primarily because it has many adjustments which allow the operator to control the separating action precisely. Five main adjustments areas given in 3.11.lto 3.115.

3.1.1 Feed Regulating Mechanism — The mechanism which regulates the feed rate to the specific gravity separator.

3.1.2 Air Control Device — A mechanism at the air-inlet to the fans which regulates the air velocity or air pressure through the deck base and surface material at the outlet.

NOTE – Air is used for stratification of seed material vertically on the deck, in which seed of higher specific gravity fall down through the substrata while seed of lower gravity will be buoyed up the strata.

3.1.3 End Slope — Slope of deck from the feed hopper to the extreme discharge end, which controls the output capacity of the machine.

3.1.4 Side Slope — The tilt or inclination of the deck from the low side to the high side of the discharge end.

3.1.5 Deck Oscillation Speed Control — The mechanism which regulates the motion of the deck per unit time.

3.2 Body — It is the stationary machine base frame with fans and air chamber connected with the deck with flexible tarpaulin shroud.

3.3 Beck — The deck is the adjustable frame fitted in the body with oscillating mechanism or table on which fluidization of material and separation is affected.

3.4 Cleaned Seed — The seed from which chaff dust, undersize, oversize, removed by an air-screen cleaner.

3.5 Cutting Fingers — The devices used for collecting the seed in the deck delivery edges based on visual observation into graded sound seed, reject and middling.

3.6 Feed Rate — The quantity of the cleaned seed fed into the specific gravity separator per unit time. It is important to maintain steady feed rate after machine setting to ensure quality.

3.7 Germination — It is the emergence and development from the seed embryo of those essential structures which for the kind of seed in question are indicative of its ability to produce a normal plant under favorable conditions.

3.8 Gravity Separator — A machine used for upgrading of cleaned seed passed through an air-screen-cleaner. It separates from uniform sized seed material, lighter immature and insect damaged, rain damaged seed and heavy inert material based on specific gravity of different components in order to get good seed. The separation is achieved with the co-ordination of five adjustments (see 3.1).

3.9 Good Seed — The graded seed having high degree of physical purity as per standards prescribed under seed act.

3.10 Healthy or Viable Seed — The physically pure seed capable of germination to give healthy plant. Healthy seed percent is obtained by multiplying purity percent and germination percent and divided by 100.

3.11 Middling — The intermediate product in the gravity deck between heavier good seed and the light material contains too many good seed to be thrown away but too few to permit blending it into the good seed fraction. This product is run over the gravity separator again to salvage the good seed. In larger plants the middling is run in second gravity separator and the good seed obtained in two-part separation is blended with that obtained from the first machine.

3.12 Pure Seed — The graded seed completely free from visible physical impurity.

3.13 Raw Seed — The seed received after threshing, containing good seed, inert matter, light and shriveled seed, oversized and undersized seed and weed seed.

4 TYPES

4.1 The gravity separators used in seed industry are of the following types based on the shape of the deck used:

a) Triangular type (see Fig. l), and

b) Rectangular type (see Fig. 2).

5 SEPARATIONS

5.1 The following types of separation are effected in 4 fractions in both type of machines:

		Fraction 1

		Light seed   

		To be outright rejected



		Fraction 2

		Middling

		A mixture of good seed and light seed-to be re-run simultaneously   and blend the good seed recovered with fraction 3



		Fraction 3

		Good seed    

		Approved quality



		Fraction 4

		Heavy

		A mixture of heavy seed and mud balls / stone-to the end to recover the sound seed to blend in Fraction 3.







6 MATERIALS

6.1 The material of construction of various components of gravity separators shall be as given in column 3 of Table 1. The material may conform to the relevant Indian Standards given in co1 4.

7 PERFORMANCE REQUIREMENTS

7.1 When tested in accordance with the method given in Annex A, the gravity separators shall conform to the following requirements:

a) Improvement in quality of seed percent between air-screen-cleaned input seed to gravity graded output seed shall be 10 percent minimum

b) Improvement in bulk density / l 000 seed weight of air-screen-cleaned seed Versus gravity graded good seed shall be 2 percent minimum.

c) The percentage of inert matter in good seed shall not be more than 1 percent.

d) The percentage of lighter seed in good seed shall not be more than3 percent.

7.1.1 The gravity separator shall withstand the tests given under Annex A.
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FIG 1 SCHEMATIC DIAGRAM GRAVITY SEPARATORS (TRIANGULAR TYPE)
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FIG 2 SCHEMATIC DIAGRAM GRAVITY SEPARATORS (RECTANGULAR TYPE)



[bookmark: _GoBack]Table 1 Material of Construction of Gravity Separators

(Clause 6.1)

		Sl No.

		Component

		Material

		Ref to Indian Standard



		(1)

		(2)

		(3)

		(4)



		a)

		Feeding Hopper

		Galvanized sheet

		277



		i)

		Feed control mechanism

		Galvanized sheet

		277



		ii)

		Vibrator (Optional)

		Electromagnetic

		-



		b)

		Deck

		

		



		i)

		Deck frame

		M.S angle

		2062



		ii)

		Deck surface

		Wire / mesh perforated

Sheet (for bold seed)

Cloth/wire mesh

(for small seed)

		

-



-



		iii)

		Dams on deck

		Aluminium angle

Wooden batten

		-

399



		iv)

		Springs

		Spring steel

		4454 (Part 4)



		c)

		Body 

		M.S plate

		2062



		i)

		Fan

		M.S plate

Cast iron

		2062

210



		ii)

		Fan housing

		Galvanized sheet

		277



		iii)

		Pulleys

		Cast iron

Aluminium alloy

HDPE

		210

-

-



		iv)

		Eccentric 

		Cast iron

		210



		v)

		Shaft 

		Mild steel

		2062



		vi)

		Speed adjusting wheel

		Mild steel

		2062



		vii)

		Discharge spout

		Galvanized sheet

		277



		viii)

		Air filter frame 

		Wood

Mild steel

Fibre Glass

		399

2062

-



		ix)

		Air filter frame 

		Wire mesh with

Filter element

		-



		x)

		Air control shutters

		Galvanized sheet

		277







8 CONSTRUCTIONAL REQUIREMENTS

8.1 The sheets and plates used in construction of various parts shall be of minimum 1 mm and 3 mm thickness respectively.

8.2 The dames on deck shall be of minimum 10 mm thickness if made of wood and of minimum 10 mm  10 mm if made of aluminum angle.

8.3 All other wooden components of the gravity separator shall be of minimum 20 mm thickness.

9 OTHER REQUIREMENTS

9.1 The necessary bearings, eccentric, variable pulley and proper drive system shall be provided

9.2 The necessary provision of greasing, oiling for bearing shall be provided for the moving parts of the gravity separator. They shall be dust proof.

9.3 The construction shall be such as to help easy and immediate repairs and maintenance.

9.4 The machine shall be provided with easy facilities for adjustments (see 3.1).

10 WORKMANSHIP AND FINISH

10.1 The components of gravity separators shall be free from cracks, pits and other visual defects which may be detrimental for their use.

10.2 The welding and joints, if any, shall not be porous and shall be smooth.

10.3 The rust preventive coating shall be provided to the steel components and varnish to be provided to the wooden components.

10.4 The control and adjustment provided shall be easy and operating smoothly.

11 MARKING AND PACKING

11.1 Marking – Each gravity separator shall be marked with the following particulars:

a) Manufacturers’ name and address, if any;

b) Type and model number;

c) Power rating;

d) Drive details like number of oscillations of deck/min. rev/min of main shaft, air velocity of fan etc.;

e) Batch or code number, if any; and

f) Year of manufacture.

11.1.1 Each gravity separator may also be marked with the overall size and approximately weight of the machine or this information may be given in the cataloged supplied by the manufacturer.

11.2 Packing — The packing of the gravity separator shall be done as agreed to between the purchaser and the supplier.

11.3 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark. 



ANNEX A

(Clauses 7.1 and 7.1.1)

METHODS OF TEST FOR GRAVITY SEPARATOR

A-l TEST MATERIAL

A-1.1 Sufficient quantity of cleaned seeds obtained from an air-screen cleaner of specified crop shall be taken for the test. The moisture contents of the throughput cleaned seed shall be determined in accordance with the method given in IS 4333 (Part 2). The seed lot selected for testing gravity separator shall have purity in the range of 70 to 80 percent.

A-l.2 Random samples collected from air-screen cleaned seed and gravity separators 4 fractions shall be analyzed for bulk density, 1 000 seed weight, purity test and germination test. The average value shall be calculated from the analytical data and reported.

A-2 RUNNING IN AND PRELIMINARY ADJUSTMENTS

A-2.1 The gravity separator shall be installed on leveled preferably on hard surface.

A-2.2 The gravity separator shall be run-in for about 30 minutes before commencing the test. All the adjustments shall be carried out in accordance with the recommendations of the manufacturers.

A-3 TEST AT NO LOAD

A-3.1 After running-in is over, the gravity separator shall be run at no load for 10 minutes at the specific speed. During and after the no load run, the visual observation at the specific gravity separator shall not show the following:

a) Presence of any marked vibration during operation;

b) Presence of undue knocking or rattling sound,

c) Any marked rise in bearing temperature;

d) Any marked unusual wear or slackness in any component; and

e) Any marked change in oscillation or slopes.

A-4 TEST AT LOAD

A-4.1 The gravity separator shall be installed under a holding bin. The test material (see A-1.1) from an air-screen cleaner shall be passed on the gravity separator through holding bin and feed hopper. It shall be operated at its input capacity specified by the manufacturer for the particular crop seed, incorporating best combination of adjustments for a period of 30 minutes. During the running periods speed of shaft, speed of oscillation, end slope, side slope, air control lever position shall be noted.

Three sets of sample at the outlet chutes of all four fractions 1 to 4 either manually after each 10 minutes or continuously by automatic claw samplers for the entire period shall be collected. No sample shall be collected at the discharge edge of the deck which will give deceptive result.

A-4.2 Preparation and Analysis of Samples

A-4.2.1 The samples drawn from each fraction chute shall be bulked separately chute wise and thoroughly mixed to form a composite sample. Bulk density of material received in each fraction shall be found by filling the same in a litre can and weighing the same.

A-4.2.2 Each sample shall be further divided using a seed divider to get 100 gm representative sample.

A-4.2.3 Each 100 gm sample shall be analyzed for physical purity-to find the percentage availability of the following different graded fractions:

		Fraction 1

		Light seed   

		To be analyzed for good seed content



		Fraction 2

		Middling

		To be analyzed for good seed content



		Fraction 3

		Good seed    

		To be analyzed for mud balls/stones and insect damaged and weed seed



		Fraction 4

		Heavy

		To be analyzed for good seed content seed to blend in Fraction 3.





A-4.2.4 Weight of 1000 good seed in each fraction shall be taken to find the average weight of seed alone in each fraction.



A-4.2.5 Germination of 300 seeds from above (see A-4.2.4) in each fraction shall be tested in seed testing lab. In 3 replicates of 100 seed each to find the percentage of healthy seed in each fraction. This will enable the operator to decide in reprocessing with proportional rejection to be adopted to augment maximum healthy/viable seed.



A-4.2.6 Test at A-4.2.1 to A-4.2.5 shall also be conducted for the throughout cleaned seed random sample for comparison of improvements achieved in gravity grading.



A-5 LONG RUN TEST



The gravity separator shall be operated for a minimum duration of 20 hours at no load which could be covered by continuous run of at least 5 hours. During and after the operation no breakdown or defects shall develop in the separator.

image1.png







image2.png

B
P
[
b
AN

A——y








image9.emf
Annex 9_WC_IS  8427.docx


Annex 9_WC_IS 8427.docx
Doc No. FAD 20 (xxxx) C

BUREAU OF INDIAN STANDARDS

DRAFT FOR COMMENTS ONLY

(Not to be reproduced without the permission of BIS or used as an Indian Standard)           

		[bookmark: _heading=h.30j0zll]Draft Indian Standard

AGRICULTURAL PRODUCE MILLING MACHINERY — RUBBER ROLL FOR

PADDY DEHUSKER — SPECIFICATION

(Second Revision of IS 8427)



भारतीय मानक मसौदा

कृषि उत्पाद मिलिंग मशीनरी — रबर रोल फो धान की भूसी — विशिष्टि

(आइ एस 8427 का दूसरा पुनरीक्षण )



ICS



		FAD 20 — Agriculture and Food Processing Equipment Sectional Committee

		Last date of comments: 

                     









FOREWORD



(Adoption clause will be added later)



Rubber rolls are fast-wearing components of paddy dehusker and have to be replaced very often. The dimensions and other characteristics of rubber rolls differ with different manufacturers. Consequently, the users experience difficulty in replacing the rubber rolls. This standard was first issued in 1977 to regulate the uniformity and the quality of the rubber rolls.

The standard has now been revised to make it up-to-date and inter alia includes the following additions/changes:

a) Provision of tapper key has been made,

b) Limit for hardness value has been narrowed,

c) Temperature for hardness reduction test has been increased, and

d) Abrasion resistance and bond test between rubber and metal have been added to generate data.

This standard contains 9.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.



1 SCOPE

1.1 This standard specifies material, dimensions and other requirements for rubber rolls used in paddy dehusker.

2 REFERENCES

The standards given below contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards.

		IS No.

		Title



		IS 210 : 1978

		Specification for grey iron  castings (third revision )



		IS 513 : 1986

		Specification for cold rolled low carbon steel sheets and strips (third revision)



		IS 3400

(Part 1) : 1957

		Method of test for vulcanized rubbers: Part 1 Tensile stress-strain properties (second revision)



		IS 3400

(Part 2): 1980

		Method of test for vulcanized rubbers: Part 2 Hardness (first revision)



		IS 3400

(Part 3) : 1987

		Method of test for vulcanized rubbers : Part 3 Abrasion resistance using a rotating cylindrical drum device (first revision)



		IS 3400

(Part 14) : 1984

		Method of test for vulcanized rubbers: Part 14 Adhesion of

rubber to metal (first revision)



		IS 7201 (Part 1) : 1987

		Method of sampling of agricultural machinery and equipment: Part 1 Hand-tools and hand operated / animal equipment (first revision)







3 TYPES

3.1 The rubber rolls shall be of the following two types:

a) Type A — Rolls of black colour, and

b) Type B — Rolls of white or any colour other than black.

3.2 Both types mentioned under 3 shall be either key type (see Fig. 1) or slip-on type (see Fig. 2). The keys may be rectangular or tapper.

[image: ]

FIG 1 KEY TYPE RUBBER ROLL



[image: ]

FIG 2 SLIP-ON TYPE RUBBER ROLL

4 MATERIAL

4.1 The rubber roll shall be made from natural or synthetic rubber or a blend of both. It shall not contain scrap or reclaimed rubber.

4.2 The metal part of the roll shall be made of cast iron (see IS 210) or plain or perforated sheet (see IS 513) or wire mesh.

5 DIMENSIONS

5.1 The dimensions of the key-type rubber rolls, when read in conjunction with Fig. 1 shall be as given in Table 1.

5.2 The dimensions of slip-on type rubber rolls, when read in conjunction with Fig. 2 shall be as given in Table 2.

6 PHYSICAL PROPERTIES

6.1 The tensile strength shall be minimum of 11.8 MPa and 8.8 MPa for Types A and B rolls, respectively.

6.1.1 The tests for tensile strength of rolls shall be carried out in accordance with the method stipulated in IS 3400 (Part 1) by using dumb-bell shaped test pieces, but the test pieces shall be sampled from three layers of rubber blankets, which shall be taken out from external, intermediate and internal layers, respectively, lengthwise in line with the direction of grains of roll surface. The test results shall be represented by the lowest value after calculating the results of testing for three layers.

6.2 When tested in accordance with 6.1.1, the elongation shall be a minimum of 150 percent and130 percent for Types A and B rolls, respectively.

6.3 Hardness

The hardness for both the types of rubber rolls shall be 85 to 97 IRHD (International Rubber Hardness Degree).

6.3.1 This test shall be conducted in accordance with IS 3400 (Part 2). The measurement shall be taken at five points selected optionally on the side of the rubber roll. The test values of the points checked for hardness should be within the limits specified under 6.3.

6.4 The decrease in hardness after the test given in 6.4.1 shall be not more than 10 IRHD.

6.4.1 The test pieces shall be taken out from the rubber roll-on test in suitable size and the hardness shall be measured in accordance with IS 3400 (Part 2). After the hardness measurement, the test pieces shall be placed in a thermostatically controlled ventilated hot air oven at 90 ± 2 C for 2 hours. The hardness of the test pieces shall be measured again after taking out from the oven.

6.5 Abrasion resistance and adhesion of rubber to metal characteristics shall be measured in accordance with the IS 3400 (Part 3) and Method A of IS 3400 (Part 14), respectively and the value reported.

7 OTHER REQUIREMENTS

7.1 The rubber rolls shall be uniform in construction.

7.2 The rubber surface shall be free from bloom sulphur.

7.3 The key-type rubber rolls may be provided with one or two tapped holes for 8 mm size bolt. The distance from the centre of the hole to the roll's outer surface (see M in Fig. 1) shall be 50 mm.

8 WORKMANSHIP AND FINISH

8.1 The rolls shall be free from blisters, pinholes, cracks, embedded foreign matter, air bubbles and other defects which may impair their serviceability.

9 MARKING AND PACKING

9.1 Marking — Each roll shall be marked with the following particulars:

a) Manufacturer’s name and registered trade mark if any;

b) Size code;

c) Batch or code number; and

d) Date of manufacture.

9.2 Packing — The same type and size code rolls shall be packed as agreed to between the purchaser and the supplier for safe handling in transit.

9.3 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.

Table 1 Dimension of Key Type Rubber Rolls

(Clause 5.1)

		Sl No.

		Size Code

		Outer Diameter (OD)

+ 2

-1

		Inner

Diameter

(1D)

+ 0

- 1

		Length

(L)

±1

		No. of Keys

		Key Dimensions

± 0.5





		(1)

		(2)

		(3)

mm

		(4)

mm

		(5)

mm

		(6)

		(7)

mm



		i)

		AK

		254

		204

		254

		2

		21  9.5



		ii)

		BK

		254

		202

		254

		2

		21  9.5



		iii)

		CK

		223

		184

		203

		1

		9.5  6.5



		iv)

		DK

		223

		184

		152

		1

		15.5  5.5



		v)

		FK

		223

		184

		100

		1

		9.5  6.5









Table 2 Dimensions on Slip-on Type Rubber Rolls

(Clause 5.2)

		Sl. No.

		Size Code

		Outer Diameter (OD)

+ 2

-1

		Inner

Diameter

(1D)

+ 0

- 0.5

		Length

(L)

± 1



		(1)

		(2)

		(3)

mm

		(4)

mm

		(5)

mm



		i)

		AS

		223

		159

		260



		ii)

		BS

		223

		159

		154



		iii)

		CS

		223

		159

		125



		iv)

		DS

		223

		159

		100



		v)

		ES

		223

		157

		260



		vi)

		FS

		150

		100

		82







10 SAMPLING FOR LOT ACCEPTANCE

10.1 Unless otherwise agreed to between the purchaser and the supplier, the sampling of rolls for lot acceptance shall be done in accordance with 3 of IS 7201 (Part 1). The classification of different requirements of this specification for the purpose of lot acceptance is given below for guidance:

a) Dimensional and visual Requirements — See 5, 7 and 8. 

b) Requirements Other Than Visual and Dimensional — See 6.

10.2 For routine tests, the test for the various physical properties (see 6) shall be carried out on press-cured slabs made from the same mix and vulcanized as closely as possible in the same degree as used for rubber rolls. 
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FOREWORD



(Adoption clause will be added later)



The freshly harvested paddy often contains chaff, stems, stones, weed seeds, etc. This causes inconvenience in milling and results in poor output. With the modernization of rice milling industry in the country, paddy cleaners are being increasingly manufactured and used. This code is being issued in order to help in objective evaluation of the performance of the paddy cleaners. It is hoped that testing based on this code would help in compilation of data which may be used later for evolving a detailed specification for paddy cleaners.

In reporting the result of a test made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’.



















1 SCOPE

1.1 This standard prescribes the method for testing of paddy cleaners to evaluate their performance.

2 REFERENCES

The standards given below contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards.

		IS No.

		Title



		IS 4333 (Part 1) : 2018

		Methods of analysis for foodgrains: Part 1 refractions (third revision)



		IS 4333 (Part 2) : 2017 / ISO 712 : 2009

		Methods of analysis for foodgrains: Part 2 determination of moisture content (second revision)







3 TERMINOLOGY

3.0 For the purpose of this standard, the following definitions shall apply.

3.1 Aspirator — A component of the paddy cleaner used for cleaning by drawing the air through the paddy mass.

3.2 Blower — A device to produce an air blast.

3.3 Clean Paddy — Paddy free from foreign matter.

3.4 Feed Mechanism — The mechanism which regulates the feed rate.

3.5 Feed Rate — The mass of uncleaned paddy fed into the inlet of the cleaner per unit time.

3.6 Foreign Matter — It includes inorganic and organic matters. The inorganic matter shall include sand, gravel, dirt, pebbles, stones, lumps of earth, mud and iron chips. The organic matter shall include chaff, straw, weed seeds, dead insects, worms, and edible and inedible grains.

3.7 Lower Screen — The screen for separating finer foreign matter from paddy. This will be the last screen/sieve at the bottom of the arrangement of sieves. 

3.8 Magnetic Separator — A device to remove the iron materials from the paddy mass using either a permanent or temporary magnet.

3.9 Maximum Input Capacity — The maximum feed rate at which no choking occurs in the cleaner and no stalling occurs in the prime mover at the speed specified by the manufacturer.

3.10 Paddy Cleaner — A machine which removes foreign matter from the paddy mass.

3.11 Rated Input Capacity — The feed rate at which the cleaning efficiency -is within the specified limit.

3.12 Routine Tests — Tests carried out on each cleaner to check the requirements which are likely to vary during operation. 

3.13 Scalper — An equipment or screen used for pre-cleaning of paddy mass, by removing the larger impurities.

3.14 Screen — The component in the form of a perforated or slotted sheet or wire mesh   separates paddy mass ingredients based on size.

3.15 Screen Cleaning Mechanism — The mechanism that keeps the screen's perforations open by removing or preventing the sieve clogging.

3.16 Screen Slope — The inclination of the screen with the horizontal in degrees.

3.17 Shaking Mechanism — The mechanism which shakes or reciprocates the set of sieves or sieve box by converting rotary motion into reciprocating motion.

3.18 Shoes — A unit of the paddy cleaner into which the screens are fitted.

3.19 Type Tests — Tests carried out on cleaner to prove conformity with the requirements of the relevant standard. These are intended to prove the general qualities and design of a particular type of cleaner.

3.20 Unclean Paddy — The mixture of clean paddy and foreign matter, which requires cleaning.

3.21 Upper Screen — Also called top screen. Screen to eliminate foreign matter bigger than paddy in size. The paddy flows down from upper screen to lower screen (underflow).

4 SELECTION AND SPECIFICATION OF CLEANER FORTYPE TESTS

4.1 Selection — The cleaner shall be taken from the series production by the testing authority with the agreement of the manufacturer.

4.2 Specification — The manufacturer shall supply specification sheet duly filled in as given in Annex A and any further information required to carry out the tests. The manufacturer shall also supply all literature, operational manual and schematic diagram of grain flow in the cleaner. The manufacturer shall also indicate the maximum input capacity and rated input capacity with the foreign matter at 5 percent and 10 percent.

5 TESTS

5.0 Tests, as indicated in 5.1 and 5.2, shall be carried out on paddy cleaner.

5.1 Type Tests

5.1.1General

a) Checking of specifications (see 7.1),

b) Checking of material (see 7.2), and

c) Visual observations and checking of provisions for adjustments (see 7.3).

5.1.2Test at No-Load

a) Power consumption (see 8.1), and

b) Visual observations (see 8.2).

5.1.3 Test at Load

a) Short-run tests (see 9.1); and

i) Visual observations (see 9.1.5.5),

ii) Cleaning efficiency (see 9.1.7),

iii) Power consumption (see 9.1.8),

iv) Rated input capacity (see 9.1.9), and

b) Long-run test (see 9.2).

5.2 Routine Tests

a) Visual observations and checking of provision for adjustments (see 7.3), and

b) Test at no-load (see 8).

6 PRE-TEST OBSERVATIONS

6.1 Determination of Foreign Matter — The foreign matter present in the paddy lot to be cleaned shall be determined in accordance with 3, 4 and 5.2 of IS 4333 (Part 1).

6.2 Determination of Moisture — The moisture content of the paddy shall be determined in accordance with IS 4333 (Part 2).

6.3 Running-in and Preliminary Adjustment

6.3.1 The paddy cleaner shall be installed on a level and preferably on a hard surface. All the adjustments shall be made in accordance with the manufacturer's recommendations.

6.3.2 The paddy cleaner shall be run-in without load before commencing the tests. The running-in shall be carried out in accordance with the manufacturer's recommendations.

7 GENERAL TESTS

7.1 Checking of Specifications — The specifications given by the manufacturer (see 4.2) shall be checked and reported in the proforma as given in Annex A.

7.2 Checking of Material — The material of construction of all the components of the cleaner shall be reported in the datasheet given in Annex B.

7.3 Visual Observations and Checking of Provision for Adjustments — The observations and adjustments given in data sheet in Annex C shall be made and reported.

8 TEST AT NO-LOAD

8.1 Power Consumption

8.1.1 The paddy cleaner shall be installed on a level and preferably on a hard surface. All the adjustments shall be made in accordance with the manufacturer's recommendations. An electric motor of appropriate power, duly fitted with an energy meter, shall be used for running the cleaner.

8.1.2 The cleaner shall be run at no-load for 10 minutes at the specified speed, and the readings of the energy meter shall be recorded. The power consumption at no-load shall be calculated.

8.1.3 The data shall be recorded in accordance with Item (1) of datasheet given in Appendix D.

8.2 Visual Observations — During and after completion of the power consumption test (see 8.1), the observations given in Item (2) of the datasheet in Annex D shall be made visually and recorded.

9 TEST AT LOAD

9.1 Short-Run Tests

9.1.1 The cleaner shall be installed on a level and preferably on a hard surface, and the clearances and other adjustments shall be made in accordance with the manufacturer's recommendations.

9.1.2 Sufficient quantity of paddy of the same variety having foreign matter (see 6.1) not exceeding 10 percent and moisture contents (see 6.2) not exceeding 18 percent shall be taken.

9.1.3 The paddy cleaner shall be attached with a suitable prime mover preferably with an electric motor. An energy meter or some form of transmission dynamometer shall be fitted. The power delivered to the cleaner may be supplied in the following ways: 

a) Direct coupling the prime mover with the main axle of the cleaner, and

b) Connecting the prime mover with the help of flat or V-belt and pulleys with the main axle of the cleaner and a suitable provision for a cut of device for under-voltage.

9.1.3.1 In case of (a), the power delivered to the cleaner would be the power output of the prime mover; whereas in case of (b), the allowances for flat and V-belt drive losses may be taken as 6 and 3 percent, respectively.

9.1.4 Determination of Maximum Input Capacity — The paddy cleaner shall be initially run for 15 minutes at 90 percent of the maximum input capacity specified by the manufacturer. If no choking occurs, the feed rate should be increased to 100 percent of the maximum input capacity specified by the manufacturer. The feed rate should be gradually increased till the stalling of the prime movers and/or choking of the paddy cleaner occurs. The feed rate thus obtained shall be the maximum input capacity for the cleaner. Record the data in the proforma given in Annex E.

9.1.5 Operation and Collection of Data — The cleaner shall be operated at its specified speed for one hour at a feed rate slightly below the maximum input capacity.

9.1.5.1 During the one hour run, collect the following samples and data:

a) Three sets of samples at an interval of about 20 minutes at following outlets for quantities indicated against each:

1) Clean paddy outlet — 2 kg

2) Foreign matter outlet — 0.5 kg

b) The speed of the main shaft and the readings of the energy meter shall be recorded.

9.1.5.2 At the end of 1-hour feeding, run the cleaner idle for some time so that practically no more material already fed comes out. At the end of the test, collect and weigh the material dropped through the sieve and the grain received at clean grain outlet. The mass of the sample collected at clean grain outlet [see 9.1.5.1 (a) 1] shall be added to the mass of grain collected after one hour run. If tractor or engine is used as a prime mover, the fuel consumed during the run period shall also be recorded.

9.1.5.3 Repeat the test given at 9.1.5, 9.1.5.1 and 9.1.5.2 for a minimum of three times at various feed rates covering approximately 50, 70 and 90 percent of maximum input capacity.

9.1.5.4 Record the data in the data sheet as given in Annex E.

9.1.5.5 Visual observations during and after the run, inspect the cleaner visually and record the observations in the data sheet given in Annex E.

9.1.6 Preparation and Analysis of Samples — The three sets of samples obtained at the clean grain outlet and the foreign matter outlet [see 9.1.5.1]. (a)1] for various feed rates shall be thoroughly mixed separately to forma composite sample. Out of these composite samples, 100 g of sample shall be taken and analyzed for the following:

a) Main paddy outlet — To be analyzed for foreign matter.

b) Foreign matter outlet — To be analyzed for clean paddy.

9.1.6.1 Record the data in the data sheet given in Annex F.

9.1.7 Determination of Cleaning Efficiency — The cleaning efficiency shall be calculated by the following formula:



where

D = cleaning efficiency in percent;

E = fraction of clean grain at clean grain outlet;

F = fraction of clean grain in feed; and

G = fraction of clean grain at foreign matter outlet.

9.1.7.1 Record the data in the datasheet as given in Annex G.

9.1.8 Determination of Power Consumption

9.1.8.1 In case of the prime mover fitted with an energy meter, the difference between two consecutive readings [see 9.1.5.1 (b)] shall be taken as the power consumption for 20 minutes. Calculate the power consumption per hour giving due allowances to the type of drive (see 9.1.3.1).



9.1.8.2 In case of the prime mover fitted with a dynamometer, the average of the readings shall be taken as the average torque required. Calculate the power requirement by the following formula: 



where

T = torque in Nm; and

S = speed in rev/min.

9.1.8.3 Record the data in the datasheet as given in Annex G.

9.1.9 Determination of Rated Input Capacity — Select the feed rate at which the cleaning efficiency shall be not less than 85 percent. The capacity in terms of energy consumed shall be calculated by dividing the capacity by the power consumed (see 9.1.8).

9.1.9.1 Record the data in the data sheet as given in Annex G.

9.2 Long-Run Test — Operate the cleaner for at least 20 hours at no load which should be covered by a continuous run of at least 5 hours. Record the major breakdowns, defects developed and repairs made into the datasheet given in Annex H.

10 SUMMARY REPORT

10.1 For the guidance of the user, compile a summary report on the proforma as given in Annex J.









































ANNEX A

(Clauses 4.2 and 7.1)

SPECIFICATION SHEET

		TO BE FILLED IN BY





		Manufacturer

		Testing Station





A-1 GENERAL

a) Make

b) Model

c) Type

d) Year of manufacture 

A-2 POWER UNIT

a) Type of prime mover

b) Recommended power, kW,

c) Type of drive

A-3 MAIN DRIVE

a) Type

b) Size of belt

c) Size of pulley

d) Diameter of main shaft

A-4 SCREENS

a) Type

b) Number

c) Total length and width

d) Effective length and width

e) Number of holes per cm2

f) Size of hole

g) Sieve clearance

h) Screen slope range

j) Recommended screen slope

k) Provision for screen cleaning

A-5 SHOES

a) Type

b) Number of strokes per minute

c) Length of stroke

d) Number and type of bearing,

A-6 BLOWER ASPIRATOR

a) Type

b) Number of blades

c) Diameter

d) Recommended speed

e) Provision for changing air displacement

f) Drive, if separate

A-7 PADDY FEEDING:

a) Method of feeding

b) Size of feeding chute

c) Discharge height and location of feeding chute

d) Recommended maximum input capacity

e) Rated input capacity with 5 percent foreign matter

f) Rated input capacity with 10 percent foreign matter

A-8 TRANSPORT ARRANGEMENTS:

a) Type

b) Number of wheels

c) Size of wheels

d) Wheel bearing

e) Type of towing arrangement

A-9 OVERALL DIMENSIONS:

a) Length

b) Width

c) Height

d) Ground clearance

A-10 TOOLS, ACCESSORIES AND MANUALS PROVIDED



























ANNEX B

(Clause 7.2)

DATA SHEET FOR MATERIAL OF CONSTRUCTION 

B-1 DATE OF TEST

B-2 MATERIAL OF CONSTRUCTION

		Sl No.

		Components

		Material

		Size

		Mass



		(1)

		(2)

		(3)

		(4)

		(5)



		i)

		Frame

		

		

		



		ii)

		Feeding chute

		

		

		



		iii)

		Blower / Aspirator

		

		

		



		iv)

		Main shaft

		

		

		



		v)

		Blower Shaft

		

		

		



		vi)

		Screen

		

		

		



		vii)

		Shoe

		

		

		



		viii)

		Elevator

		

		

		



		ix)

		Transport wheel

		

		

		



		x)

		Pulleys

		

		

		



		xi)

		Others

		

		

		







ANNEX C

(Clause 7.3)

DATA SHEET FOR VISUAL OBSERVATION AND PROVISION FOR ADJUSTMENTS

C-1 OBSERVATIONS

a) Adequacy of marking of inlets and outlets

b) Adequacy of protection of bearings against the ingress of dust 

c) Adequacy of safety arrangements, specially at moving points and at inlet

d) Provision for lubrication of moving parts

e) Provision of belts tightening

f) Provision of transportation

g) Provision of easy changing of components requiring frequent replacement

h) Provision of anti-corrosive coatings

i) Tightness of bolts, nuts and other fasteners

k)   Welding of seams

m)  Adequacy of marking to read speed of both main and blower shafts.



C-2 PROVISIONS FOR ADJUSTMENTS OF:

a) Feed rate

b) Shaking speed

c) Screen slope

d) Air displacement



C-3 SAFETY ARRANGEMENTS



a) Provision of covers for the moving parts 

b) Provision of guard for the belts, etc.

c) Provision of overload protection switch  

d) Provision of general safety to the operator and personnel working nearby











ANNEX D

(Clauses 8.1.3.2 and 8.2)

DATA SHEET FOR TEST AT NO-LOAD

D-1 POWER CONSUMPTION

a) Source of power

b) Type of drive

c) Total time of run

d) Average power consumption for one hour

D-2 OBSERVATIONS

a) Presence of any marked vibration during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Any marked unusual wear or slackness in any component

f) Any marked rise in bearing temperature

g) Other observations (if any)













ANNEX E

(Clauses 9.1.4, 9.1.5.4 and 9.1.5.5)

DATA SHEET FOR TEST AT LOAD

E-1 SOURCE OF POWER

E-2 POWER RATING

E-3 TYPE OF DRIVE

E-4 VARIETY OF PADDY

E-5 MOISTURE CONTENT

E-6 PERCENTAGE OF FOREIGN MATTER IN PADDY BEFORE FEEDING

E-7 SCREEN SLOPE

E-8 SIEVE CLEARANCE

E-9 AIR FLOW

E-10 MAXIMUM INPUT CAPACITY

E-11 TEST DATA*























Doc No. FAD 20 (xxxx) C



		Sl No.

		Date

		Starting time

		Stopping time

		Duration of operation

		Speed (rev/min)

		Feed rate (q/h)

		Power required (kw))

		Fuel consumed (1/h)

		No. of samples

		Quantity (kg) of samples





		Total quantity of grain mixture at clean paddy outlet

(kg)

		Total quantity of grain mixture at sieve underflow

(kg)



		

		

		

		

		

		

		

		

		

		

		Clean paddy outlet

		Foreign matter outlet

		

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)

		(12)

		

		



		i)

		

		

		

		

		

		

		

		

		i)

		

		

		

		



		ii)

		

		

		

		

		

		

		

		

		ii)

		

		

		

		



		iii)

		

		

		

		

		

		

		

		

		iii)

		

		

		

		







E-12 OBSERVATION

a) Presence of any marked vibration during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Frequent clogging of screen perforations

f) Smooth flowing of material through different components

g) Vibration free running of fan

h) Frequent clogging of grain in elevator unit

j) Any marked rise in bearing temperature

k) Any marked wear, deformation and breakdown

m)	Frequent loosening of fasteners

n) Other observations (if any)





ANNEX F

(Clause 9.1.6.1)

DATA SHEET FOR ANALYSIS OF SAMPLES

		Sl no.

		Feed rates

		Source of sample

		Sample mass

g

		Mass of

		Remarks



		

		

		

		

		Clean paddy

g

		Foreign matter

g

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)



		

		

		i) From clean Paddy outlet

		

		

		

		



		

		

		ii) From foreign matter outlet

		

		

		

		









ANNEX G

(Clauses 9.1.7.1, 9.1.8.3 and 9.1.9.1)

DATA SHEET FOR EFFICIENCY, POWER REQUIREMENT AND CAPACITIES

		Sl No.

		Item

		Test No’s



		

		

		1

		2

		3

		etc.



		i)

		Cleaning unit speed, rev/min

		

		

		

		



		ii)

		Feed rate, q/h

		

		

		

		



		iii)

		Power required, kW

		

		

		

		



		iv)

		Total grain received at clean

grain outlet, q

		

		

		

		



		v)

		Cleaning efficiency, percent

		

		

		

		



		vi)

		Rated input capacity, q/h

		

		

		

		











ANNEX H

(Clause 9.2)

DATA SHEET FOR LONG-RUN TEST

H-1 TOTAL RUNNING TIME

H-2 CONTINUOUS RUNNING TIME

H-3 BREAKDOWN IN CLEANING UNIT

H-4 BREAKDOWN IN ELEVATION UNIT

H-5 BREAKDOWN IN BODY

H-6 ANY MAJOR REPAIR CONDUCTED

H-7 ANY OTHER OBSERVATION, IF ANY



ANNEX J

(Clause 10.1)

SUMMARY REPORT

J-1 NAME OF MANUFACTURER

J-2 MODEL NUMBER

J-3 NAME OF TESTING STATION

J-4 BRIEF DESCRIPTION OF THE CLEANER

J-5 VARIETY OF PADDY USED

J-6 PERCENTAGE OF FOREIGN MATTER BEFORE FEEDING

J-7 MOISTURE CONTENT BEFORE FEEDING

J-8 PROVISIONS FOR ADJUSTMENT:

a) Shaking speed

b) Screen slope

c) Air displacement

d) Feed rate

J-9 POWER REQUIREMENT, kW:

a) Recommended power

b) Observed power at no-load

c) Observed power at load at rated input capacity

d) Observed power at maximum input capacity

J-10 CLEANING EFFICIENCY

J-11 RATED INPUT CAPACITY

J-12 ANY MARKED OBSERVATION AFFECTING PERFORMANCE

J-13 ANY MARKED BREAKDOWNS

J-14 OTHER OBSERVATIONS
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FOREWORD



(Adoption clause will be added later)



With the modernization of rice milling industry in the country, rice polishers are being increasingly used and manufactured. In order to maintain and evaluate the quality of the polishers, this standard was first published in 1980 and was revised in 1987. In order to include various safety parameters, updating of referred standards and revising the performance characteristics specially for measuring percentage of brokens, a need was felt to revise it again.

This standard contains 10.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.











1 SCOPE

1.1 This standard specifies material, performance, constructional and other requirements of rice polisher.

2 REFERENCES

The standards given below contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards.

		IS No.

		Title



		IS 210 : 2009

		Grey iron castings — Specification (first revision)



		IS 277 : 2018

		Galvanized steel strips and sheets (Plain And Corrugated) — Specification (seventh revision)



		IS 399 : 1963

		Classification of commercial timbers and their zonal distribution



		IS 715 (Part 2) : 1976

		Coated abrasives: Part 2 Special and mechanical applications (third revision) [WITHDRAWN]



		IS 816 : 1969

		Code of practice for use of metal arc welding for general construction in mild steel (first revision)



		IS 2062 : 2011

		Hot rolled medium and high tensile structural steel - Specification (seventh revision)



		IS 2405 (Part 1) : 1980

		Specification for industrial sieves: Part 1 wire cloth sieves (first revision)



		IS 2405 (Part 2) : 1980

		Specification for industrial sieves: Part 2 perforated plates (first revision)



		IS 4333 (Part 2) : 2017 / ISO 712 : 2009

		Methods of analysis for foodgrains: Part 2 determination of moisture content (second revision)



		IS 7283 : 1992

		Hot – Rolled bars for the production of bright bars and machined parts for engineering applications specification (first revision)







3 TERMINOLOGY

3.0 For the purpose of this standard, the following definitions shall apply.

3.1 Brake — A long rectangular soft rubber block placed in an abrasive cone polisher between the wiremesh segments for restricting motion of brown rice around the rotating abrasive cone.

3.2 Bran — The powdered material obtained from the outermost part of the brown rice.

3.3 Broken Rice — Rice kernels which are broken and -whose length is less than three-fourth of the original length.

3.4 Brown Rice (Dehusked Rice) — Paddy from which husk only has been removed.

3.5 Degree of Polish — The quantity of bran removed from brown rice during polishing, expressed in terms of percentage of brown rice.

3.6 Emery-Coated Polishing Unit — Emery of specific grit size bonded with magnesium oxide and magnesium chloride coated on the surface of a cone to provide necessary abrasion for polishing.

3.7 Feed Rate — The quantity of brown rice fed into the polisher per unit time.

3.8 Feed Regulating Mechanism — The mechanism which regulates the feed rate to the polisher.

3.9 Head Rice — Rice grains of size three-fourth and above in length, of a whole rice grain.

3.10 Polishing — Removal of bran layer from the brown rice by mechanical operations. It is also known as whitening or pearling.

3.11 Polish Regulating Mechanism — The arrangement for varying the degree of polish.

3.12 Rated Input Capacity — The feed rate at which the degree of polish and the brokens are within the specified limit.

3.13 Rice Polisher — A machine which is used for the removal of bran layer from the brown rice.

3.13.1 Abrasive Cone Polisher or Pearling Cone — The polisher in which the emery-coated inverted frustum of a cone imparts polish while rotating about a vertical shaft.

3.13.2 Abrasive Horizontal Polisher — The polisher in which emery-coated or vitrified silicon carbide abrasive roll imparts polish while rotating about a horizontal shaft

3.13.3 Metallic Polisher — The polisher in which a metallic cylinder imparts polish in conjunction with air pressure while rotating about a horizontal shaft.

4 TYPE

4.1 The polisher shall be of following types:

a) Abrasive Type

i) Vertical or cone (see Fig. l), and

ii) Horizontal or cylindrical (see Fig. 2).

b) Metallic or friction or non-abrasive polisher or jet pearler (see Fig. 3).

5 MATERIAL

5.1 The material of construction of main components of different types of polishers shall be declared by the manufacturer in the operator’s manual. The material may be selected from the following depending upon usage:

a) Cast iron (see IS 210);

b) Mild steel (see IS 2062);

c) Wood (see IS 399);

d) Galvanized steel sheet (see IS 277);

e) Wire mesh [see IS 2405 (Part 1)];

f) Perforated plate [see IS 2405 (Part 2)]; and

g) Carbon steel (see IS 7283).
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FIG 1 ABRASIVE CONE POLISHER
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FIG 2 ABRASIVE HORIZONTAL POLISHER
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FIG 3 METALLIC POLISHER

6 PERFORMANCE REQUIREMENTS

6.1 When tested in accordance with the method given in A-4, the polisher shall meet the following requirements:

a) The degree of polish per pass shall be 2.50 ± 0.25 percent at the specified settings.

b) The percentage of broken in the final polished rice shall be not more than 10 percent for raw rice and 8 percent for parboiled rice.

c) The input capacity of brown raw rice per kWh of energy consumed shall be minimum of 125, 110 and 100 kg for vertical, horizontal and metallic polishers, respectively. The input capacity of brown parboiled rice per kWh of energy consumed shall be minimum of 75percent specified for brown raw rice.

6.2 The polisher shall withstand the test given in A-3 and A-5.

7 CONSTRUCTIONAL REQUIREMENTS

7.1 Hopper — The hopper shall be made of metal sheet with minimum thickness of 0.5 mm. The hopper shall be provided with a feed regulating device.

7.2 Polishing Chamber — The chamber shall house the cone and shall be made of 0.5 mm thick metal sheet. The outlet of bran and polished rice shall be attached to the chamber. In case of horizontal polisher, the chamber shall be made of minimum thickness of 1.0 mm. Provision shall be made for easy replacement of the screen. To regulate the degree of polish, rubber/metallic brakes shall be provided.

7.3 Screen — The size of the screen for raw and parboiled rice shall be declared by the manufacturer. The screen size should be such that it should not permit the brokens to pass through it freely.



7.4 Abrasive — It shall be of emery of 3.60 minimum specific gravity with hardness on Moh’s Scale of 8 [see IS 715 (Part 2)] or silicon carbide of 3.12 minimum specific gravity with hardness on Moh’s Scale of 9.5. The emery grit size and preparations of each grit shall be declared by the manufacturer;

7.4.1 The emery coating shall be homogeneous and shall adhere firmly. Thickness of emery coating above the dovetail shall be minimum 12 mm for cone polishers and 25 mm for horizontal polishers and statically balanced.

7.4.2 The thickness of emery coating or vitrified silicon carbide coating shall be uniform and shall be specified.

7.5 Rollers — The rollers, if provided, shall be hardened to minimum of 40 HRC.

7.6 Power Transmission — Suitable system for transmitting the power shall be provided. It may consist of V-belt and pulley, gears or sprocket and chain.

7.6.1 Transmission guards shall be provided to prevent accidental contact of persons or parts of clothing being caught in the transmission system, unless the system is so constructed or placed as to be safe without guards.

7.6.2 The guards shall be so designed as not to hinder in easy adjustment, servicing and operation of separator.

7.6.3 It is preferable that all guards shall be either permanently attached or firmly secured to prevent their removal without the aid of tools. The servicing and adjustments should be possible without complete removal of the guards.

7.6.4 The guards shall have sufficient strength to support load of 1200 N applied at any point over an area of 0.1 m2 without permanent set.

8 OTHER REQUIREMENTS

8.1 The axle shaft shall be finished to close tolerance at the bearings and shall be properly aligned.

8.2 Provision shall be made for lubrication of bearings and these shall be dustproof.

8.3 Operation and maintenance manual along with safety instructions shall be supplied by the manufacturer.

8.4 Air aspiration system should be provided in polisher.

8.5 The temperature of rice during the polishing at the rice outlet shall not exceed 50°C above the ambient temperature.

8.6 In case of belt drive, provision for belt tightening shall be made.

8.7 Various controls shall be accessible easily and capable of being locked at selected position.

9 WORKMANSHIP AND FINISH

9.1 The components of polisher shall be free from cracks, pits, holes and other visual defects which may be detrimental for their use.

9.2 The welding, if done, shall not be porous and shall be smooth (see IS 816).

9.3 A rust preventive coating shall be provided to the steel components.

10 MARKING AND PACKING

10.1 Marking — Each polisher shall be marked with the following particulars:

a) Manufacturer’s name and his recognized trade-mark, if any;

b) Batch or code number;

c) Power rating and capacity;

d) Type;

e) Model No.;

f) Year of manufacturing; and

g) Direction of rotating parts and rated speed.



10.1.1 A minimum cautionary notice worded as follows shall be-written in vernacular language legibly and prominently on the main body of the polisher:

a) Do not wear loose dress, bangles, watch, etc., while working;

b) Do not work under the influence of intoxicants like liquor, opium, etc.;

c) Children and aged persons should be discouraged from working in polisher;

d) Do not cross over moving belts;

e) Do not operate polisher without guards and safety devices;

f) Do not make adjustment when polisher is working; and

g) Do not put or take-off belt while pulley is running.

10.2 Packing — The polisher shall be packed as agreed to between the purchaser and the supplier for safe handling in transit.

10.3 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.

















ANNEX A

(Clauses 6.1 and 6.2)

METHODS OF TEST FOR RICE GRADERS POLISHERS

A-1 TEST MATERIAL

A-l.1 Sufficient quantity of raw or parboiled brown rice of the same variety shall be taken. Moisture content of the rice in accordance with IS 4333 (Part 2) shall be between 12 to 14 percent (w.b.). The percentage of paddy, broken rice and foreign matter present in the brown rice shall be observed by taking five samples of 100 g each and the average shall be reported.

A-2 RUNNING-IN AND PRELIMINARY ADJUSTMENTS

A-2.1 The polisher shall be installed on level and preferably on hard surface. All the adjustments shall be made in accordance with the manufacturer’s recommendation.

A-2.2 The polisher shall be attached with a suitable prime mover preferably with an electric motor and auto-voltage stabilizer. The energy meter or some form of transmission dynamometer shall be fitted. The power delivered to the polisher may be supplied in the following ways:

a) Direct coupling the prime mover with the main shaft of the polisher, and

b) Connecting the prime mover with the help of a flat or V-belt and pulleys with the main shaft of the polisher.

A-2.2.1 In case of (a), the power delivered to the polisher would be the power output of the prime mover; whereas in case of (b), the allowances for flat and V-belt drive losses may be taken at 6 and 3 percent, respectively.

A-2.3 The polisher shall be run-in without load before commencing the tests. The running-in shall be carried out in accordance with the manufacturer’s recommendation. In the absence of any recommendation by the manufacturer, the polisher shall be run-in for 30 minutes. During the period of run-in, adjustment for various functional components may be done. All the adjustments done shall be in accordance with the instructions contained in the manual supplied by the manufacturer.

A-3 TEST AT NO-LOAD

A-3.1 After the running in is over, the polisher shall be run at no-load for 30 min at the specified speed. During and after no-load run, the visual observation of the polisher shall not show the following:

a) Presence of any marked vibration during the operation,

b) Presence of undue knocking or rattling sound, 

c) Frequent slippage of belts,

d) Any marked unusual wear or slackness in any component, and

e) Any marked rise in bearing temperature.

A-4 TEST AT LOAD

A-4.1 Operation and collection of data after the stabilization of the operation, the polisher shall be operated at its rated speed for minimum of 15 min at a feed rate equal to rated input capacity specified by the manufacturer. During the run period, the following samples and data shall be collected:

a) Three sets of samples at an interval of 5 min at the following outlets for one minute:

1) Polished rice outlet, and

2) Bran outlet.

b) The speed of the main shaft and the readings of the energy meter or dynamometer shall be recorded.

A-4.1.1 At the end of 15 min feeding, the polisher shall be run for some time so that practically no more material already fed comes out. At the end of the test, the material received at polished rice outlet shall be collected and weighed. The mass of the sample collected at polished rice outlet [see A-4.1(a)] shall be added.

A-4.2 Preparation and Analysis of Sample

The three sets of samples obtained at various outlets shall be weighed separately and thoroughly mixed to form composite samples. Out of these composite samples, 100 g of sample shall be taken and analyzed for the following:

a) Polished rice outlet — To be analyzed for foreign matter and broken rice, and

b) Bran outlet — To be analyzed for foreign matter and rice (broken and head rice).

A-4.3 Determination of Degree of Polish

This shall be calculated from the following formula:

This shall be calculated from the following formula: 

where 

A = degree of polish, percent;

B = mass of brown rice fed per minute to the polisher; and 

C = mass of the polished rice per minute including the brokens sieved from bran.

A-4.4 Determination of Percentage of Broken Rice

This shall be calculated from the following formula: 

where 

D = percentage of broken rice;

E = mass of broken rice present in the sample of material obtained at polished rice outlet;

F = mass of the sample obtained at polished rice outlet; and

G = percentage of brokens already present in the feed (see A-1.1).

A-4.5 Determination of Energy Consumption

The power required for rated input capacity shall be calculated with A-4.5.1 and A-4.5.2.

A-4.5.1 In case of prime mover fitted with an energy mater, the readings taken shall be the energy consumption for 5 minutes. The energy consumption per hour giving due allowance to the type of drive (see A-2.2.1) shall be calculated and reported.

A-4.5.2 In case of prime mover fitted with the dynamometer, the readings taken shall indicate the torque required. The power requirement giving due allowance to the type of drive (see A-2.2.1) shall be calculated by the following formula:



where

P = power, kW;

T = torque, Nm; and

S = speed, rev/min.

A-4.6 Determination of the Rated Input Capacity

The feed rate at which the degree of polish [see 6.1(a)] and the brokens [see 5.1(b)] are within the specified limit shall be declared as rated input capacity. The capacity in terms of energy consumed shall be calculated by power consumed (see A-4.5). 

A-4.7 Performance Index

A-4.7.1 Performance index shall be computed as follows and reported:



A-5 LONG RUN TEST

A-5.1 The polisher shall be operated for a minimum period of 20 h at no-load which could be covered by continuous run of at least 5 h. During and after the operation, no breakdown or defect shall develop in the polisher. 
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FOREWORD



(Adoption clause will be added later)



With the modernization of the rice milling industry in the country, rice graders are increasingly used and manufactured. In order to maintain and evaluate the quality of the grader, this standard was first published in 1981 and revised in 1987. To include various safety parameters, moisture content of test material for performance requirement and updating of referred standards, a need was felt to revise it again.

This standard contains 10.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.













1 SCOPE

1.1 This standard specifies material, constructional performance and other requirements of rice grader.

2 REFERENCES

The standards given below contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards.

		IS No.

		Title



		IS 210 : 2009

		Grey iron castings — Specification (first revision)



		IS 277 : 2018

		Galvanized steel strips and sheets (Plain And Corrugated) — Specification (seventh revision)



		IS 399 : 1963

		Classification of commercial timbers and their zonal distribution



		IS 816 : 1969

		Code of practice for use of metal arc welding for general construction in mild steel (first revision)



		IS 2062 : 2011

		Hot rolled medium and high tensile structural steel - Specification (seventh revision)



		IS 2266 : 2019

		Steel wire ropes for general engineering purpose — Specification (fifth revision)



		IS 2405 (Part 1) : 1980

		Specification for industrial sieves: Part 1 wire cloth sieves (first revision)



		IS 2405 (Part 2) : 1980

		Specification for industrial sieves: Part 2 perforated plates (first revision)



		IS 4333 (Part 2) : 2017 / ISO 712 : 2009

		Methods of analysis for foodgrains: Part 2 determination of moisture content (second revision)



		IS 7283 : 1992

		Hot – Rolled bars for the production of bright bars and machined parts for engineering applications specification (first revision)







3 TERMINOLOGY

3.0 For this standard, the following definitions shall apply.

3.1 Bran — The powdered material obtained from the outer most part of the brown rice (see 3.3).

3.2 Broken Rice — Rice kernels which are broken and whose length is less than 3/4 of the original length.

3.2.1 Large / Big Brokens — Rice kernels of less than 3/4 of the whole grain size in length but bigger than medium broken.

3.2.2 Medium Brokens — Rice kernels of less than l/2 of the whole grain size in length but bigger than small / fine broken.

3.2.3 Small / Fine Brokens — Rice kernels of less than 1/4 and bigger than l/8 of the size of whole grain in length.

3.2.4 Total Brokens — The total of the small, medium and large brokens.

3.3 Brown Rice (Dehusked Rice) — Paddy from which husk only has been removed.

3.4 Feed Mechanism — The mechanism which feeds the rice into the rice grader and regulates feed rate.

3.5 Gyrosifter — A-grader in which head rice and brokens are separated by screening after passing them over a set of gyrating screens. A rotary or flat sieve could also be used for grading.

3.6 Head Rice — Rice grains of size ¾th and above in length, of a whole rice grain.

3.7 Indented Disc Grader — A grader in which head rice is separated from brokens, which are picked up in the indents provided on a set of revolving discs.

3.8 Indented Drum Grader — A grader in which indents are formed in a cylindrical drum revolves slowly and picks up brokens, separating them from rice mass. It is also known as the Trieur cylinder.

3.9 Polished Rice/Milled Rice — The rice from which the bran layers have been fully / partially removed by polishing.

3.10 Rice Grader — A machine that is used for grading polished rice into head rice and broken rice.

3.11 Screen — Perforated sheet with round or slotted holes or wire mesh used for separating brokens from rice mass.

3.12 Sieve Aspirator — A rice grader that separates brokens from rice mass through vibrating screens in conjunction with an air stream. The traces of bran adhering to head rice and brokens are separated by an aspirator.

4 TYPES

4.1 The rice grader shall be of the following types:

a) Indented Type

i) Indented disc type (see Fig. 1);

ii) Indented drum type (see Fig. 2).

b) Sieve Type

i) Sieve aspirator type (see Fig. 3),

ii) Gyrosifter type (see Fig. 4).
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FIG 1 INDENTED DISC TYPE GRADER

5 MATERIAL

5.1 The material of construction of the main components of the different types of graders shall be declared by the manufacturer in the operator's manual. The material may be selected from the following depending upon usage:

a) Cast iron (see IS 210);

b) Mild steel (see IS 2062);

c) Wood (see IS 399);

d) Galvanized steel sheet (see IS 277);

e) Wire mesh [see IS 2405 (Part 1)];

f) Steel wire rope (see IS 2266); and

g) Carbon steel (see IS 7283).

6 PERFORMANCEREQUIREMENTS

6.1 When tested in accordance with the method given in Annexure A, the separators shall conform to the following requirements:

a) The grader shall meet the requirement given in A-3.1.

b) The input capacity of the rice per kWh energy used shall be not less than 1250 kg. The capacity shall be declared by the manufacturer (see A-4.4).

c) The grader shall withstand the test given in A-5.1.

7 CONSTRUCTIONAL REQUIREMENTS

7.1 Frame shall be made of suitable size mild steel angle section or wood and shall be provided with proper bracings.

7.2 Hopper shall be provided with a feed regulating device capable of distributing the feed evenly to the grader.

7.3 One or two oscillating and / or rotary screens, depending on the grader’s size, shall be used.

7.4 Blower shall be provided with a control to regulate air flow rate.

7.5 Suitable system for transmitting the power shall be provided. It may consist of V-belt and pulley, gears or sprocket and chain.

7.5.1 Transmission guards shall be provided to prevent accidental contact of persons or parts of clothing being caught in the transmission system unless the system is so constructed or placed as safe without guards.

7.5.2 The guards shall be so designed not to hinder easy adjustment, servicing, and grader operation.

7.5.3All guards should be either permanently attached or firmly secured to prevent their removal without the aid of tools. The servicing and adjustments should be possible without the complete removal of the guards.

7.5.4 The guards shall have sufficient strength to support a load of 1200 N applied at any point over an area of 0.1 m2 without a permanent set.

7.6 The shafts and eccentrics shall be supported on ball or roller bearings at both ends.
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FIG 2 INDENTED DRUM TYPE GRADER
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FIG 3 SIEVE ASPIRATOR
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FIG 4 GYROSIFTER



8 OThER REQUIREMENTS

8.1 The axle shaft shall be finished to close tolerances at the bearings and shall be properly aligned.

8.2 Provisions shall be made for lubrication of bearing, and these shall be dust proof.

8.3 Various controls shall be easily accessible and capable of being locked at a selected position.

8.4 The manufacturer shall supply the Operational and maintenance manual along with safety instructions.

8.5 In case of belt drive, provision for tightening the belt shall be provided.

8.6 Provision for cleaning the screen to avoid clogging shall be provided.

9 WORKMANSHIP AND FINISH

9.1 The graders' components shall be free from cracks, pits, holes, and other visual defects that maybe detrimental to their use.

9.2 The welding, if done, shall not be porous and shall be smooth (see IS 816).

9.3 A protective coating against rusting shall be applied to the steel components.

10 MARKING AND PACKING

10.1 Marking — Each grader shall be marked with the following particulars:

a) Manufacturer’s name, address and his recognized trade-mark, if any;

b) Batch or code number;

c) Power rating and capacity;

d) Type;

e) Mode No.;

f) Year of manufacturing; and

g) Direction of rotating parts.

10.1.1 A minimum cautionary notice worded as follows shall be written in vernacular language legibly and prominently on the main body of the grader:

a) Do not wear loose dress, bangles, watch, etc., while working;

b) Do not work under the influence of intoxicants like liquor, opium, etc.

c) Children and aged persons should be discouraged for working on grader

d) Do not cross over moving belts;

e) Do not operate grader without guards and safety devices;

f) Do not make adjustment when grader is working; and

g) Do not put or take-off belt while pulley is running.

10.2 Packing — The packing of the grader shall be done as agreed to between the purchaser and the supplier for safe handling in transit.

10.3 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.



ANNEX A

(Clause 6.1)

METHODS OF TEST FOR RICE GRADERS

A-l TEST MATERIAL

A-l.1 Sufficient quantity of polished rice of the same variety shall be taken. The percentage of head rice and brokens shall be analyzed by taking 5 samples each of 100 g, and the average shall be reported. The brokens present in the feed shall be in the range of 25 percent to 50 percent.

A-l.2 The moisture content of test material, when measured according to IS 4333 (Part 2), shall be 14 percent (w.b.), maximum.

A-2 RUNNING IN AND PRELIMINARY ADJUSTMENTS

A-2.1 The grader shall be installed on a level and preferably on a hard surface. All the adjustments shall be made in accordance with the manufacturer’s recommendation.

A-2.2 The grader shall be attached with a suitable prime mover, preferably with an electric motor and auto-voltage stabilizer. An energy meter or some form of transmission dynamometer shall be fitted. The power delivered to the grader may be supplied in the following ways:

a) Direct coupling the prime mover with the main shaft of the grader, and

b) Connecting the prime mover with the help of a flat or V-belt and pulleys with the grader’s main shaft.

A-2.2.1 In the case of (a), the power delivered to the grader would be the power output of the prime mover, whereas, in the case of(b), the allowances for flat and V-belt drive losses may be taken at 6 percent and 3 percent, respectively.

A-2.3 The grader shall be run-in without load before commencing the tests. The running-in shall be carried out in accordance with the manufacturer’s recommendation. In the absence of any recommendation by the manufacturer, the grader shall be run-in for 30 minutes. During the period of the run-in, adjustments for various functional components may be done. All the adjustments done shall be in accordance with the instructions contained in the manual supplied by the manufacturer.

A-3 TEST AT NO LOAD

A-3.1 After the running-in is over, the grader shall be run at no load for 30 min at the specified speed. During and after the no-load run, the visual observation of the grader shall not show the following:

a) Presence of any marked vibration during the operation,

b) Presence of undue knocking or rattling sound,

c) Frequent slippage of belts,

d) Any marked unusual wear or slackness in any component, and

e) Any marked rise in bearing temperature.

A-4 TESTATLOAD

A-4.1 Operation and Collection of Data

The grader shall be operated at its specified speed for15 min at a feed rate slightly below the rated input capacity specified by the manufacturer. During the run period, collect the following samples and data:

a) Three sets of samples of graded fractions like brokens and head rice at an interval of 5 min at each outlet.

b) The main shaft's speed and the reading of the energy meter or dynamometer shall be recorded.

A-4.1.1 At the end of 15 min feeding, run the grader for some time to practically no more material already fed comes out. At the end of the test, collect and weigh the material.

A-4.1.2 The test given at A-4.1 and A-4.1.1 shall be repeated for a minimum of three times at various feed rates covering approximately 90 percent, 100 percent and 110 percent of rated input capacity declared by the manufacturer.

A-4.2 Preparation and Analysis

Three samples of different fractions of graded materials shall be analyzed for brokens and head rice percentage.

A-4.3 Determination of Energy Consumption

The energy requirement for each feed rate shall be calculated in accordance with A-4.3.1 and A-4.3.2.

A-4.3.1 In the case of prime mover fitted with an energy meter, the readings taken shall be the energy consumption for 5 min. The energy consumption per hour, giving due allowance to the type of drive, shall be calculated and reported.

A-4.3.2 In the case of prime mover fitted with the dynamometer, the readings taken shall indicate the torque required. The energy consumption giving due allowance to the type of drive (see A-2.2.1) shall be determined after computing power delivered by prime mover by the following formula:



Where

P = power delivered by the prime mover, kW;

T = torque, Nm; and

S = speed, rev/mm.

A-4.4 Determination of the Rated Input Capacity

Select the feed rate at which the following requirements are met. The capacity in terms of energy consumed shall be calculated by dividing the capacity by the energy consumed (see A-4.3):

a) It shall be able to remove 20 percent brokens present in the feed in one pass, and

b) Percentage of head rice in total brokens shall not be more than 5 percent.

A-4.5 Grading Effectiveness

A-4.5.1 Grading effectiveness shall be computed using McCabe-Smith’s formula as given below:



Where

Xf = mass fraction of head rice in feed,

Xd = mass fraction of head rice in overflow (whole / head rice), and

Xb = mass fraction of head rice in underflow (brokens).

A-4.6 Performance Index

A-4.6.1 Performance index shall be computed as follows:



A-5 LONG RUN TEST

A-5.1 The grader shall be operated for a minimum of 20 h at no load, which could be covered by a continuous run of atleast 5 h. During and after the operation, no breakdown or defect shall develop in the grader.
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FOREWORD



(Adoption clause will be added later)



With the modernization of rice milling industry in the country, paddy separators are being increasingly used and manufactured. In order to maintain and evaluate the quality of the separator, this standard was first published in1983. In order to include various safety parameters, moisture content of test material for measuring performance requirement and updating of referred standards, a need was felt to revise it.

This standard contains 10.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.









1 SCOPE

This standard specifies material, performance, constructional and other requirements of paddy separator.

2 REFERENCES 

The following standards contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 210 : 2009

		Grey iron castings — Specification (first revision)



		IS 277 : 2018

		Galvanized steel strips and sheets (Plain and Corrugated) — Specification (seventh revision)



		IS 399 : 1963

		Classification of commercial timbers and their zonal distribution



		IS 816 : 1969

		Code of practice for use of metal arc welding for general construction in mild steel (first revision)



		IS 2062 : 2011

		Hot rolled medium and high tensile structural steel — Specification (seventh revision)



		IS 4333 (Part 2) : 2017 / ISO 712 : 2009

		Methods of analysis for foodgrains: Part 2 Determination of moisture content (second revision)



		IS 4454 (Part 1) : 2001

		Steel wire for mechanical springs — Specification: Part 1 Cold drawn unalloyed steel wire (third revision)







3 TERMINOLOGY

3.0 For the purpose of this standard, the following definitions shall apply.

3.1 Brown Rice — Paddy from which husk only has been removed. It is also known as dehusked rice.

3.2 Feed Rate — The quantity of the mixture (brown rice and paddy obtained from dehusker after separation of husk) fed into the paddy separator per unit time.

3.3 Feed Regulating Mechanism — The mechanism which regulates the feed-rate to the paddy separator.

3.4 Paddy Separator — A machine which is used-for the separation of brown rice from the paddy-brown rice mixture.

3.4.1 Compartment Type Paddy Separator — A paddy separator which works on the principle of differences in specific gravity, buoyancy and surface characteristics of the paddy and brown rice and separation occurs in compartments moving to-and-fro horizontally.

3.4.2 Tray-Type Paddy Separator — A paddy separator which works on the principle of differences in specific gravity and length of the paddy and brown rice; and separation occurs in the dimpled trays which have both horizontal and vertical motions.

4 TYPES

The paddy separator shall be of following types:

a) Compartment type (see Fig. 1); and

b) Tray type (see Fig. 2).

5 MATERIAL

The material of construction of main components of the different types of separators shall be declared by the manufacturer in the operator’s manual. The material may be selected from following depending upon usage:

a) Cast iron (see IS 210);

b) Mild steel (see IS 2062);

c) Wood (see IS 399);

d) Galvanized steel sheet (see IS 277); and

e) Spring steel [see IS 4454 (Part 1)].

6 PERFORMANCE REQUIREMENTS

6.1 When tested in accordance with the method given in Annexure A, the separators shall conform to the following requirements:

a) The percentage of paddy in brown rice after separation shall be not more than 0.05 percent (w/w) of brown rice, and

b) The percentage of brown rice in paddy shall be not more than 10 percent if this portion comes back to the separator for re-separation otherwise it shall not be more than 5 percent.

6.1.1 The separator shall withstand the test given under A-3 and A-5 in Annexure A.





FIG 1 COMPARTMENT TYPE PADDY SEPARATOR











FIG 2 PADDY SEPARATOR (TRAY TYPE)

7 CONSTRUCTIONAL REQUIREMENTS

7.1 The metal sheet used in construction of various parts shall be of minimum 0.5 mm thickness.

7.2 The dimples in dimpled trays shall be uniform in size.

7.3 All the wooden components of the compartment type separator shall be of minimum 15 mm thickness.

7.4 Suitable system for transmitting the power shall be provided. It may consist of V-belt and pulley, gears or sprocket and chain.

7.4.1 Transmission guards shall be provided to prevent accidental contact of persons or parts of clothing being caught in the transmission system, unless the system is so constructed or placed as to be safe without guards.

7.4.2 The guards shall be so designed as not to hinder in easy adjustment, servicing and operation of separator.

7.4.3 It is preferable that all guards shall be either permanently attached or firmly secured to prevent their removal without the aid of tools. The servicing and adjustments should be possible without complete removal of the guards.

7.4.4 The guards shall have sufficient strength to support load of 1200 N applied at any point over an area of 0.1m2 without permanent set.

7.5 The shafts and eccentrics shall be supported on ball or roller bearings at both the ends.

8 OTHER REQUIREMENTS

8.1 All the shafts shall be finished to close tolerance at the bearings and shall be properly aligned.

8.2 Provision shall be made for lubrication of bearings and these shall be dustproof.

8.3 Operation and maintenance manual along with safety instructions shall be supplied by the manufacturer.

8.4 The provision for belt tightening shall be made.

8.5 Various controls shall be accessible easily and capable of being locked at selected position.

9 WORKMANSHIP AND FINISH

9.1 The components of the separators shall be free from cracks, pits, holes and other visual defects which may be detrimental for their use.

9.2 The welding, if done, shall not be porous and shall be smooth (see IS 816).

9.3 A protective coating against rusting shall be applied on the steel components.

10 MARKING AND PACKING

10.1 Marking — Each separator shall be -marked with the following particulars:

a) Manufacturer’s name, address and recognized trade-mark, if any;

b) Type;

c) Power rating, kW;

d) Drive details like number of oscillations and rev/min of the main shaft;

e) Batch or Code number, if any;

f) Model No.;

g) Year of manufacture;

h) Energy requirement, kW/kg of feed (see A-4.3);

j)	Grading effectiveness (see A-4.4): and

k)	Performance index (see A-4.3)

10.1.1 A minimum cautionary notice worded as follows shall be written in vernacular language legibly and prominently on the main body of the separator:

a) Do not wear loose dress, bangles, watch, etc., while working;

b) Do not work under the influence of intoxicants like liquor, opium, etc.

c) Children and aged persons should be discouraged for working on separator;

d) Do not cross over moving belts;

e) Do not operate separator without guards;

f) Do not make adjustment when separator is working; and

g) Do not put or take-off belt while pulley is running

10.2 Packing — The packing of the separator shall be done as agreed to between the purchaser and the supplier for safe handling in transit.

10.3 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.







































ANNEX A

(Clause 6.1 and 6.1.1)

METHODS OF TEST FOR PADDY SEPARATOR

A-l TEST MATERIAL

A-l.1 Sufficient quantity of brown rice-paddy mixture shall be taken. The moisture percent when determined in accordance with the method given in IS 4333 (Part 2) shall be not more than 14 percent (w.b.).

A-l.2 The percentage of paddy in brown rice-paddy mixture shall be determined by analyzing five sets of samples of 100 g each. The paddy and brown rice shall be separated by hand picking. The average value shall be calculated from these analytical data and reported.

A-2 RUNNING-IN AND PRELIMINARY ADJUSTMENTS

A-2.1 The separator shall be installed on level and preferably on hard surface. All the adjustments shall be made in accordance with the manufacturer’s recommendation.

A-2.2 The separator shall be attached with a suitable prime mover preferably with an electric motor and auto voltage stabilizer. An energy meter or some form of transmission dynamometer shall be fitted. The power delivered to the separator may be supplied in the following ways:

a) Direct coupling the prime mover with the main shaft of the separator, and

b) Connecting the prime mover with the help of a flat or V-belt and pulleys with the main shaft of the separator.

A-2.2.1 In case of (a), the power delivered to the separator would be the power output of the prime mover; whereas in case of(b), the allowances for flat and V-belt drive losses may be taken as 6 and 3 percent, respectively.

A-2.3 The separator shall be run-in without load before commencing the tests. The running-in shall be carried out in accordance with the manufacturer’s recommendation. In the absence of any recommendation by the manufacturer, the separator shall be run-in for 30 minutes. During the period of run-in, adjustment for various functional components may be done. All the adjustments done shall be in accordance with the instructions contained in the manual supplied by the manufacturer.

A-3 TEST AT NO LOAD

After the running-in is over, the separator shall be run at no load for 30 min at the specified speed. During and after no load run, the visual observation of the separator shall not show the following:

a) Presence of any marked vibration during the operation;

b) Presence of undue knocking rattling sound;

c) Frequent slippage of belts;

d) Any marked unusual wear or slackness in any component; and

e) Any marked rise in bearing temperature.

A-4 TEST AT LOAD

A-4.1 Operation and Collection of Data

The separators shall be attached in a suitable rice mill having continuous operation or tested separately. It shall be operated at its specified speed for 30 min at a feed rate equal to the rated input capacity specified by the manufacturer. During the running period, the speed of the shaft shall be noted. Three sets of samples, at an interval of 10 minutes at the following outlets for 2 min, shall be collected:

a) Separated paddy outlet;

b) Brown rice outlet; and

c) Brown rice and paddy mixture outlet (if present).

A-4.2 Preparation and Analysis of Sample

The three sets of the samples obtained at various outlets shall be weighed separately and thoroughly mixed separately (from various outlets to form composite sample). Out of these composite samples, 100 g representative sample shall be taken and analyzed for the following:

a) Separated paddy outlet — to be analyzed for brown rice;

b) Brown rice outlet — to be analyzed for paddy; and

c) Brown rice and paddy mixture outlet — to be analyzed for brown rice and paddy.

A-4.2.1 The percentage of paddy in-brown rice outlet as well as brown rice in paddy outlet shall be calculated.

A-4.3 Determination of Energy Consumption

The energy requirement for each feed rate shall be calculated in accordance with A-4.3.1 and A-4.3.2

A-4.3.1 In case of prime mover fitted with an energy meter, the readings taken shall be the energy consumption for 5 min. The energy consumption per hour giving due allowance to the type of drive shall be calculated and reported.

A-4.3.2 In case of prime mover fitted with the dynamometer, the readings taken shall indicate the torque required. The energy consumption giving due allowance to the type of drive (see A-2.2.1) shall be determined after computing the power output of the prime mover by the following formula:



where

	P = Power delivered by prime mover, kW;

	T = torque, Nm; and

	S = speed, rev/min.

A-4.4 Grading Effectiveness

A-4.4.1 Grading effectiveness shall be computed using McCabe Smith’s formula as given below:



where

	Xf = mass fraction of head rice in feed;

	Xd = mass fraction of head rice in overflow; and

	Xb = mass fraction of head rice in underflow.

A-4.5 Performance Index

A-4.5.1 Performance Index shall be computed as follows:



A-5 LONG RUN TEST

The separators shall be operated for a minimum period of 20 h at no load which should be covered by continuous run of at least 5 h. During and after the operation, no breakdown or defect shall develop in the separator.
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FOREWORD



(Adoption clause will be added later)

With the increase of paddy production and rapid modernization of rice mills, rubber roll type paddy dehuskers are being extensively used throughout the country. A need was felt to prepare this standard, to help manufacturers to produce quality machines.

This standard contains 8.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.













1 SCOPE

1.1 This standard specifies material, performance and other requirements for paddy dehusker, rubber roll type.

2 REFERENCES 

The following standards contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 210 : 2009

		Grey iron castings — Specification (first revision)



		IS 266 : 1993

		Sulphuric acid — Specification (third revision)



		IS 277 : 2018

		Galvanized steel strips and sheets (Plain And Corrugated) — Specification (seventh revision)



		IS 399 : 1963

		Classification of commercial timbers and their zonal distribution



		IS 816 : 1969

		Code of practice for use of metal arc welding for general construction in mild steel (first revision)



		IS 2062 : 2011

		Hot rolled medium and high tensile structural steel — Specification (seventh revision)



		IS 4333 (Part 2) : 2017 / ISO 712 : 2009

		Methods of analysis for foodgrains: Part 2 determination of moisture content (second revision)



		IS 4454 (Part 1) : 2001

		Steel wire for mechanical springs — Specification: Part 1 Cold drawn unalloyed steel wire (third revision)



		IS 8427 : 1989

		Agricultural Produce Milling Machinery — Rubber Roll for Paddy Dehusker — Specification (first revision)



		IS 9049 : 1989

		Agricultural Produce Milling Machinery — Paddy Dehusker, Rubber Roll Type — Test Code (first revision)







3 TERMINOLOGY

3.1 For this standard, the definitions given in 2 of IS 9049 shall apply.

4 MATERIAL

4.1 The material for rubber roll shall be as given in IS 8427. The material for other components shall be as given in co1umn 3 of Table 1. The material may conform to the relevant Indian Standards given in co1 4 of Table 1.

Table 1 Material of Construction

( Clause 3.1 )

		Sl No.

		Component

		Material

		Relevant IS



		(1)

		(2)

		(3)

		(4)



		i) 

		Feeding hopper

		Mild steel

		IS 226



		ii) 

		Main damper

		Mild steel

		IS 226



		iii) 

		Bearing housing

		Cast iron

		IS 210



		iv) 

		Pulleys

		Cast iron

		IS 210



		v) 

		Spring

		Spring steel

		IS 4454 (Part 1)



		vi) 

		Gearbox

		Cast iron

		IS 210



		vii) 

		Gear

		Carbon steel

		-



		viii) 

		Doors

		Mild steel

		IS 226



		ix) 

		Roller box

		Cast iron

		IS 210



		x) 

		Discharge hopper

		Mild steel

		IS 226



		xi) 

		Blade holder

		Cast iron

		IS 210



		xii) 

		Blower

		Mild steel

Cast iron

		IS 226

IS 210



		xiii) 

		Plummer block

		Cast iron

		IS 210



		xiv) 

		Blower shaft

		Mild steel

		IS 226







5 PERFORMANCE REQUIREMENTS

5.1 The dehusker shall be operated in accordance with 8.1 of IS 9049. During the no-load run, the visual observations shall not indicate the following:

a) Presence of any marked vibration during operation;

b) Presence of any undue noise in the dehusker;

c) Any unusual heating of any component;

d) Any slippage of belts;

e) Vibration in fan running;

f) Non-smooth running of shafts in their respective bearings; and

g) Any marked unusual wear or slackness in any components.

5.2 When tested in accordance with 9.1 of IS 9049, the rated capacity per kWh energy consumed for raw or parboiled paddy shall be not less than 400 kg for parboiled paddy and 300 kg for raw paddy. The manufacturer shall declare various adjustments, clearances and speeds for the rated capacity.

5.2.1 The brokens shall be not more than 5 percent for parboiled and 10 percent for raw paddy at 14 percent (w.b) moisture content.

5.2.2 The shelling efficiency shall not be less than 90 percent for raw paddy and 95 percent for parboiled paddy at 14 percent (w.b) moisture content.

5.2.3 The rice shall not get any visible stain.

5.2.4 During and after the capacity test, the visual observations shall not indicate the following:

a) Observations given in 4.1 (a) to (g); and

b) Leakage of grain from the dehusker.

5.3 When tested in accordance with 9.2 of IS 9049, no breakdown and defects shall develop in any unit of the dehusker.

6 OTHER REQUIREMENTS

6.1 The metal sheet used in the construction of various parts shall be of a minimum of 0.5 mm thickness.

6.2 The axle shaft shall be finished to close tolerances at the bearing and shall be properly aligned.

6.3 Provision shall be made for lubrication of bearings, and they shall be dustproof.

6.4 A feed regulating and spreading system shall be provided.

6.5 Adequate arrangements for cooling of rubber rolls during operation shall be provided so that the rubber roll housing temperature shall not exceed 60°C.

6.6 Various controls shall be easily accessible and capable of being locked in a chosen position.

6.7 In the case of belt drive, the provision shall be made for belt-tightening.

6.8 Provision for inspection window/cover may be made.

6.9 Transmission guards shall be provided to prevent accidental contact of persons or parts of clothing being caught in the transmission system unless the system is so constructed or placed as safe without guards.

6.9.1 The guards shall be so designed as not to hinder in easy adjustment, servicing and operation of the dehusker. 

6.9.2All guards should be either permanently attached or firmly seemed to prevent their removal without the tools' aid. The servicing and adjustments should be possible without the complete removal of the guards.

6.9.3 The guards shall have sufficient strength to support a load of 1,200 N applied at any point over an area of 0.1 m2 without a permanent set.

6.10 Provision for the adjustment of roller gap shall be made.

6.11 In a rubber roll dehusker, mechanism for quick release of paddy grains should be provided to clear the jam in case of choking.

6.12 Emergency stop/alarm should be included in the electric circuit.

6.13 The rubber rolls shall conform to the requirements given in IS 8427. The manufacturer shall declare the type and size code. The arrangement shall be made for easy replacement as well as locking of the rollers.

6.14 The dehusker shall be provided with the operator’s manual (see 4.2 of IS 8132). Manual shall also contain the information given in Annex A of IS 9049.



7 WORKMANSHIP AND FINISH

7.1 Welding used for jointing different components shall not be porous and shall be smooth (see IS 816).

7.2 Any sharp corners and protruding fasteners shall be avoided.

7.3 Components of the dehusker shall be finished smooth and properly painted.

8 MARKING AND PACKING

8.1 Marking — Each dehusker shall be marked with the following particulars:

a) Manufacturer’ name and recognized trademark, if any;

b) Model number;

c) Batch, code or serial number;

d) Power rating, kW; and

e) Rated input capacity.

8.2 Packing — The dehusker or its components shall be packed as agreed to between the purchaser and the supplier for safe handling in transit and storage.

8.3 BIS Certification Marking 

[bookmark: _Hlk102465991]The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark. 
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FOREWORD



(Adoption clause will be added later)

Chemical analysis of rice shows that most of the nutrients which are concentrated in the outer layers of the rice kernels are lost during milling. Studies have shown that in order to reduce the loss of nutrients during milling and to minimize the breakage of rice, the paddy should be cleaned and treated (soaked, steamed and dried) before milling. This premilling treatment of paddy is known as parboiling. A need was, therefore, felt to prepare this standard to streamline these processes.

In the preparation of this standard, assistance has been derived from the following documents:

a) Rice Post-Harvest Technology, 1976; International Development Research Centre, Ottawa, Canada;

b) Rice Post-Harvest Industry in Developing Countries, International Rice Research Institute, Manila, Philippines; and

c) Rice Parboiling, Food and Agriculture Organization, Rome.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.



1 SCOPE

1.1 This standard covers conventional and various improved practices for paddy parboiling.

2 PARBOILING PROCESS

2.1 Parboiling of paddy is a hydrothermal process that may be defined as the gelatinization of starch within the rice grain. During the process, an irreversible swelling and fusion of starch granules occurs that changes the starch from a crystalline form to an amorphous one. As a result of this transformation, the orderly polyhedral structure of the compound starch/ granules changes into a coherent mass.

2.2 Parboiling of paddy requires three steps, namely, soaking, steaming and drying.

2.2.1 Soaking — Paddy, being a hygroscopic material, can absorb water both as vapour and as liquid and thereby swells. The process of simultaneous absorption of water and swelling is known as soaking, steeping or imbibition. Generally, the moisture content of soaked paddy is about 30 to 35 percent (w.b.). The soaking is basically a diffusion process. The movement of water into the paddy will continue as long as the vapour pressure inside the grain is less than that of the soaking water and will stop when equilibrium is reached.

2.2.1.1 For soaking to be effective, following conditions appear to be necessary:

a) Grain size should be uniform. This determines the depth to which the water penetrates;

b) The caryopsis should be entirely covered by the husk. If the caryopsis is exposed, its shape and colour would be spoilt;

c) A certain affinity must exist between absorbent and absorbate;

d) A diffusion pressure gradient must exist between the water vapour of the absorbent and that of the material to be imbibed; and

e) Temperature of water for soaking is to be maintained at 70°C by circulation of hot water / steam.

2.2.1.2 The diffusion pressure of dry paddy is practically zero, therefore, when it is immersed in water, a steep diffusion pressure gradient is established and water moves rapidly into the grain.

2.2.1.3 Soaking is the result of different process, such as molecular absorption, capillary absorption and hydration. During soaking of paddy, water molecules first adhere to the surface of the husk and penetrates through the micropores of the husk into the rice kernel where they may be retained in voids or intergranular spaces due to capillary absorption. Some of the water molecules will be absorbed in starch granules, whereas others will enter into the lattice of the starch molecules where they will be held as water of hydration.

2.2.1.4 The water is drained at the end of soaking process.

2.2.2 Steaming — The use of steam for gelatinizing the starch is preferred to other methods of heating as it does not remove moisture from the soaked paddy, rather it adds moisture by condensation, which increases the total moisture content of grain. The moisture content of paddy increases to about 36 to 40 percent (w.b) during steaming. The other advantages of steaming are:

a) It has a high heat content which is applied at constant temperature;

b) It is clean and sterile, without smell or taste;

c) It can be used first to produce power before it heats the paddy; and

d) It can easily be controlled.

2.2.2.1 During steaming, the following points should be considered:

a) Whether the steam is saturated or super-heated;

b) The pressure of the steam which determines the temperature at which heat is transmitted; and

c) The suitable steaming time which determines the total heat applied to the different varieties of paddy to cause the gelatinization of the starch.

2.2.2.2 The total amount of heat applied to the paddy is equal to the heat provided by the soaking water and the heat derived from the condensation of steam during the steaming operation.

2.2.2.3 The temperature of the steam has a considerable effect on the colour of the rice although the causes are not yet fully understood. Apart from the spread of the colouring pigments contained in the husk and bran, it seems that colouring of the endosperm is caused by absorption of reducing sugars that react with the amino acids, and by fusion of the aleurone layers of the endosperm with the starchy core. However, by steaming the paddy with non-pressurized steam (at 100 °C) as in traditional methods, only small variations are found in the colour and quantity of soluble starch and in the amount of swelling of the milled parboiled rice.

2.2.3 Drying — Drying of steamed paddy is essential for proper milling and storing but it is different from drying raw paddy as the steamed paddy has a high moisture content (36 to 40 percent w.b.). The main aim of drying process is to reduce the moisture content to 13 to 14 percent without causing cracks or stresses in rice caryopsis which may lead to breakage during milling. Tempering of paddy in tempering bin for about 8 hours is done to equalize mixture.

2.2.3.1 The manner in which excess moisture is removed is of considerable importance. If the moisture is removed at a very slow rate, micro-organisms will grow and spoil the parboiled paddy partially or fully. On the other hand, if drying is done rapidly and continuously, cracks may develop due to internal stresses and the rice will break during milling. However, if parboiled paddy is uniformly dried by any means (shade, sun or hot air drying), practically no breakage will occur. Improper drying conditions may result in very high breakage. It is advisable to dry parboiled paddy slowly.

2.2.3.2 During drying, two points are of great importance. First breakage does not occur throughout the drying process. It occurs when the moisture content drops to 18 percent and below. After that breakage increases sharply. Second, the cracks do not develop during drying but over a period of two hours after the drying has been terminated. Drying of parboiled paddy should be done in 3-4 passes to avoid the breakage of rice during milling. In actual practice, the two methods that are commonly used are sun drying and mechanical drying.



3 CONVENTIONAL METIIOD

3.1 The conventional parboiling of paddy at domestic level is done either in earthen pitchers and/or in metallic containers of varying sizes from 10 to 500 kg. However, at commercial level, there is a well-defined process and the rice millers follow either single boiling method or double boiling method. The conventional parboiling process has some drawbacks of imparting off-flavour and development of myco-toxins in the rice because of fermentation due to prolonged soaking in cold water, being labour and weather dependent and requiring a large land area for drying.

3.1.1 Single Boiling — Cleaned raw paddy is soaked in water at room temperature for 24 to 72 hours in the tank. The water is then drained and the soaked paddy is transferred into cylindrical iron kettles for steaming. The kettles are normally two or three in numbers each approximately holding 350 to 750 kg of paddy. The soaked paddy is steamed for 3 to 8 minutes or till the steam comes out of the top and bottom of the kettle. Steamed paddy is then taken to the open drying yard for drying in the sun.

3.1.2 Double Boiling — This method is a further improvement over single boiling. In this method, the raw paddy is first steamed in the steaming kettle to raise the temperature of paddy. The steamed paddy is then soaked in cold water in the soaking tank for 24 to 48 hours and then the water is drained off. The soaked paddy is then steamed second time in the kettle to complete the parboiling process. This method seems to offer the advantage of making the grain sterile so that during soaking there is less organic fermentation of the paddy/and of the impurities mixed with it. In addition, hot dry paddy poured into the water raises its temperature and facilitates soaking, which is thus concluded in a shorter time.

4. MODERN METHODS OF PARBOILING

4.0 Besides utilizing conventional methods of single boiling (see 4.1.1) and double boiling paddy (see4.1.2), a number of improved practices have been developed and are being adopted. Though modern methods of parboiling may appear to be more expensive as compared to conventional methods due to high initial investment and higher operational cost, the increased capacity due to shorter parboiling time resulting in increased rice justifies installation of modern plants.

4.1 CFTRI Hot-Soaking Method — In this method, the parboiling tanks are filled with clean water and heated to a temperature of about 85-90 °C by passing steam through the coils inside the tank. Sometime, hot water is prepared in a separate hot water tank before it is pumped into the parboiling tank. This process saves time and increases the capacity. The paddy is dumped into the hot water as quickly as possible. By a mechanical system, the paddy is lifted by an elevator and dumped into the parboiling tanks for soaking. The resulting temperature of the paddy water mixture in the tanks stays at about 70-75 °C. The soak water can be recirculated into the hot water tanks to maintain a constant temperature of 70 °C. After letting the paddy soak for 3 to 4 hours, the soak water is drained and the water discharge valve is left open to remove water. During steaming soaked paddy is exposed to steam heat by letting steam at a pressure of about 400 kPa (4 kgf/cm2) through the open steam coil. Splitting of husks usually indicates completion of the parboiling process. After steaming is complete, the paddy is removed for drying. If a mechanical dryer is to be used, the parboiled paddy is conveyed to the dryer by a conveyor. If the parboiled paddy is to be sun dried, it is transported to the drying yard. Mechanical drying is preferable to sun drying because it saves space and minimizes the cost of parboiling apart from uniform drying resulting less brokens.

4.1.1 Before the paddy is fed into the parboiling unit, it is desirable to remove chaff, dirt and other impurities by passing the paddy through a cleaner. Greater cleanliness can be achieved by washing the paddy in a separate tank before it is dumped into the parboiling tanks. In this operation, even light chaff and heavy stones can be separated from paddy.

4.1.2 For parboiling, the water requirement is about 1.25 times the mass of paddy to be parboiled and the requirement for steam is about 200 kg/t of paddy.

4.1.3 Suggested equipment for parboiling plants with capacities of 12, 24, 48, 96 and 120 t/day are given in Table 1.

Table 1 Equipment Required for Parboiling Plants of Different Capacities

		Sl No.

		Equipment

		Capacity of Parboiling Plant ( t/day )



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)



		i)

		Receiving bin

a) Number

b) Capacity, t

		

1

15

		

1

30

		

1

60

		

1

120

		

1

150



		ii)

		Receiving elevator

a) Number

b) Capacity, t/h

		

1

12

		

1

20

		

1

25

		

1

25

		

1

30



		iii)

		Holding bin

a) Number

b) Capacity, t

		

-

-

		

-

-

		

1

6

		

1

8

		

1

10



		iv)

		Parboiling tank

elevator

a) Number

b) Capacity, t/h

		



-

-

		



-

-

		



1

20

		



1

20

		



1

25



		v)

		Parboiling tank

a) Number

b) Capacity, t*

		

1

7.5

		

2

7.5

		

4

7.5

		

6

7.5

		

8

7.5



		vi)

		Belt conveyor

a) Number 

b) Capacity, t/h

		

-

-

		

-

-

		

1

24

		

1

32

		

1

40



		vii)

		Drier

a) Number

b) Holding capacity†. t

		

1

6

		

1

12

		

2

12

		

4

12

		

6

12



		viii)

		Elevator capacity, t/h

		12

		24

		24

		24

		24



		ix)

		Tempering bin

a) Number

b) Capacity, t

		

2

6

		

2

12

		

3

12

		

4

12

		

6

12



		x)

		Boiler capacity,  kg/h 

		300

		600

		1200

		1600

		2400







4.2 Pressure Parboiling Method — The principle of this method is the penetration of moisture into the paddy in the form of water vapour under pressure which gelatinizes the starch in the kernels.

4.2.1 The paddy is soaked in warm water (85-90 °C) or cold water for 30 to 60 minutes. Water is then drained out. The steam is passed to raise the pressure gradually. After steaming for 20 to 30 minutes, steam is blown out. The air entrapped inside the rice kernel is driven out by the penetration of water vapour, therefore, the presence of bellies in the parboiled rice is avoided. The rice obtained by this method has pleasing, slightly yellowish and uniform colour. The main advantages of this method are reduction in soaking time, reduction in drying time and cost, and increase in shelling efficiency (nearly 80 percent of the paddy husk splits during steaming) and increase in milling outturn because the grains are resistant to breakage. Increase in the fat content in the bran and in the storage life of bran has also been observed. In this method, the parboiling tanks must be completely closed and made of thick metal sheets to withstand pressure.

4.2.2 The process should be easy to convert to a continuous one and have the potential to be introduced even in small size mills as a replacement for the conventional parboiling system.

4.2.3 For parboiling the paddy for the purpose of making rice, clean paddy is fed into the parboiling tanks filled with cold water which is recirculated for some time and then it is drained out. Steam is let into the tanks. The tanks have a welded top cover and hence work as a pressure vessel during steaming. This hastens the parboiling process and the requirements of water and steaming are reduced.



5 SEQUENCE OF OPERATION

5.1 To maximize the use of a processing plant and its machinery, a process analysis of all the unit operations is to be used to determine the sequence of various operations and the utilization efficiency of the handling equipment. Various unit operations of a parboiling process are given in Table 2.

6 EQUIPMENT AND STRUCTURE

6.1 Suggested list of equipment and structures for a modern 4 t/h parboiling plant is given in Table 3.

Table 2 Details of Unit Operations in Parboiling and Drying Process

(Clause 5.1)

		Sl No.

		Operation

		Time Required

		Remarks



		(1)

		(2)

		(3)

		(4)



		i)

		Cleaning of raw paddy to remove dirt, dust, stones, chaff and other impurities

		-

		Time of operation depends upon the amount of foreign

matter present



		ii)

		Soaking of clean paddy in hot water keeping the temperature of the paddy-water mixture (constantly at 70°C) recirculate water if required to maintain temperature

		3 to 5 h

		-



		iii)

		Steaming the soaked paddy, after draining the soaking water, by

injecting saturated steam at pressure of 400 kPa (4 kgf/cm2)

		20 to 40 min

		Time for steaming depend on quality of paddy to be steamed and capacity of boiler



		iv)

		First drying pass, paddy is recirculated in dryer and 95 °C air is blown through the paddy 

		2h

		-



		v)

		Tempering of paddy in tempering bin to equalize mixture

		8h

		-



		vi)

		Second drying pass, paddy is recirculated in dryer and 75 °C air is blown through the paddy

		2h

		-







Table 3 Equipment and Structures for a Modern 4 t/h Parboiling Plant

(Clause 6.1)

		Sl No.

		Item / Equipment

		Size

		Quantity



		(1)

		(2)

		(3)

		(4)



		i) 

		Receiving elevator

		25 t/h

		1



		ii) 

		Receiving bin hopper bottom

		120 t

		1



		iii) 

		Scalper-pre-cleaner

		6 t/h

		1



		iv) 

		Elevator for parboiling tank

		20 t/h

		1



		v) 

		Holding bin hopper bottom

		8 t

		1



		vi) 

		Parboiling tanks

		6 t

		4



		vii) 

		Belt conveyor

		32 t/h

		1



		viii) 

		Bucket elevator for dryer/ tempering bin

		32 t/h

		1



		ix) 

		Hot water tank

		5,000 1

		2



		x) 

		Hot water pump

		28 1/s

		1



		xi) 

		Mechanical dryers (oil/husk fired)

		12 t/h

		2



		xii) 

		Tempering bin

		12 t

		2



		xiii) 

		Boiler (husk fired) with accessories and steam pipes as required

		1,000 

kg steam/h

		1



		xiv) 

		Tube wells

		-

		1



		xv) 

		Overhead reservoir

		-

		1



		xvi) 

		Foundation and civil works

		-

		-



		xvii) 

		Pipe works for steam and water

		-

		-



		xviii) 

		Electrical works

		-

		-



		xix) 

		Steel structure with platform and roof for the plant

		1600 t

		-



		xx) 

		Godown

		-

		-



		xxi) 

		Office

		-

		-



		xxii) 

		Boiler house

		-

		-
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FOREWORD



(Adoption clause will be added later)

The freshly harvested paddy often contain inert matter like chaff, stems, stones, mud, deteriorated and damaged grain, and weeds and other crop grain. In order to remove these from the basic grains, paddy cleaners are being manufacturers and users in production and purchase of quality cleaner.

In the preparation of this standard, assistance has been derived from Post-Harvest Technology Centre, Indian Institute of Technology, Kharagpur, India.

This standard contains 9.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.











1 SCOPE

1.1 This standard specifies material, constructional, performance and other requirements of paddy cleaners.

2 REFERENCES 

The following standards contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 210 : 2009

		Grey iron castings — Specification (first revision)



		IS 266 : 1993

		Sulphuric acid — Specification (third revision)



		IS 399 : 1963

		Classification of commercial timbers and their zonal distribution



		IS 816 : 1969

		Code of practice for use of metal arc welding for general construction in mild steel (first revision)



		IS 1977 : 1996

(Withdrawn)

		Low Tensile Structural Steels



		IS 2405 (Part 2) : 1980

		Specification for industrial sieves: Part 2 perforated plates (first revision)



		IS 8132 : 1999 / ISO 3600

		Tractors and Machinery for Agriculture and Forestry, Powered Lawn and Garden Equipment – Operator's Manuals – Content and Presentation (first revision)



		IS 8440 : 1977

		Test Code for Paddy Cleaners







3 TERMINOLOGY

3.0 For the purpose of this standard, the definitions given in 2 of IS 8440 shall apply.

4 MATERIALS

4.1 Mild steel (see IS 226 or IS 1977), cast iron (see IS 210) and wood (see IS 399) shall be used in fabrication of various components of the cleaners. The metal sheets used shall be not less than 0.7 mm thick.

4.2 Sieves used in the cleaners shall be manufactured from the material specified in IS 2405 (Part 2).

4.3 The material for various components shall be declared by the manufacturer.

5 PERFORMANCE REQUIREMENTS

5.1 The cleaner shall be operated at no load as given in 7.1 of IS 8440. During the no-load run, the visual observations shall not indicate the following:

a) Presence of any marked vibration during operation,

b) Presence of undue knocking or rattling sound,

c) Frequent slippage of belts,

d) Non-smooth running of shafts in their respective bearings,

e) Any marked unusual wear or slackness in any component

f) Any marked rise in bearing temperature, and

g) Vibration in fan running.

5.2 The rated input capacity in quintals per kWh energy consumed, with 5 and 10 percent foreign matter in the paddy mass, shall be declared by the manufacturer. The various adjustments, clearances and speeds for that capacity shall also be declared. When tested in accordance with the method given in 8.1.9 of IS 8440, the declared capacity shall not differ by ± 5 percent.

5.3.1 During and after the capacity test, the visual observation shall not indicate the following:

a) Observations given under 4.1 (a) to (g); 

b) Frequent clogging of screen perforations;

c) Non-smooth flowing of material through different components;

d) Frequent clogging of aspiration unit;

e) Any marked wear, deformation and breakdown;

f) Frequent loosening of fasteners; and

g) Leakage of grains from the cleaner, while in operation.

5.3 When tested in accordance with 8.2 of IS 8440, no breakdown shall occur in any unit of the cleaner.

6 CONSTRUCTIONAL REQUIREMENTS

6.1 Frame shall be made of suitable size mild steel angle section or wood and shall be provided with proper bracings.

6.2 Hopper shall be provided with a feed regulating device capable of distributing the feed evenly to the cleaner.

6.3 One or two oscillating and/or rotary screens, depending on the size of the cleaners, shall be used.

6.4 Blower shall be provided with a control to regulate air flow rate.

6.5 Suitable system for transmitting the power shall be provided. It may consist of V-belt and pulley, gears or sprocket and chain.

6.5.1 Transmission guards shall be provided to prevent accidental contact of persons or parts of clothing being caught in the transmission system, unless the system is so constructed or placed as to be safe without guards,

6.5.2 The guards shall be so designed as not to hinder in easy adjustment, servicing and operation of cleaner.

6.5.3 It is preferable that all guards shall be either permanently attached or firmly secured to prevent their removal without the aid of tools. The servicing and adjustments should be possible without complete removal of the guards.

6.5.4 The guards shall have sufficient strength to support load of 1200 N applied at any point over an area of 0.1 m2 without permanent set.

6.6 The shafts and eccentrics shall be supported on ball or roller bearings at both the ends.

7 OTHER REQUIREMENTS

7.1 Provision for the adjustments of the following shall be made:

a) Feed rate; and

b) Air displacement.

7.2 Various controls shall be easily accessible and capable of being locked in a chosen position.

7.3  In case of belt drive, provision for belt tightening shall be made.

7.4  Magnets shall be provided to arrest iron contaminants.

7.5  Provision for cleaning the screen and to avoid clogging shall be provided.

7.6  Suitable inspection window may be provided to inspect the process of cleaning. 

7.7 The cleaner shall be provided with the operator’s manual (see 4.2 of IS 8132). Manual shall also contain the information given in Annex A of IS 8440.

8 WORKMANSHIP AND FINISH

8.1 Welding used for joining different components shall not be porous and shall be smooth (see IS 816).

8.2 The components of the cleaner shall be free from cracks, pits and other visual defects which may be detrimental for their use. The rust preventive coating to the steel components and varnish to the wooden components shall be provided.

9 MARKING AND PACKING

9.1 Marking — Each cleaner shall be marked with the following particulars on the main body:

a) Manufacturers name and recognized trademark, if any;

b) Model number;

c) Batch, code or serial number;

d) Power rating, kW;

e) Rated input capacity; and

f) Direction of rotation of rotating parts.

9.1.1 A minimum cautionary notice worded as follows shall be written in vernacular language legibly and prominently on the main body of the cleaner:

a) Do not wear loose dress, bangles, watch, etc, while working;

b) Do not work under the influence of intoxicants like liquor, opium, etc.;

c) Children and aged persons should be discouraged for working on cleaner;

d) Do not cross over moving belts;

e) Do not operate cleaner without guards and safety devices;

f) Do not make adjustment when cleaner is working; and

g) Do not put or take-off belt while pulley is running.

9.2 Packing — The cleaner or its components shall be packed as agreed to between the purchaser and the supplier for safe handling in transit and storage.

9.3 BIS Certification Marking 

[bookmark: _Hlk102465991]The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark. 
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FOREWORD



(Adoption clause will be added later)

With the increase in paddy production and rapid modernization of rice mills, centrifugal type paddy dehusker being extensively used throughout the country. A need was felt to prepare this standard, to help manufacturer to produce quality machines.



This standard contains 8.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.













1 SCOPE

1.1 This standard specifies material, performance and other requirements for paddy dehusker, centrifugal type

2 REFERENCES 

The following standards contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 210 : 2009

		Grey iron castings — Specification (first revision)



		IS 266 : 1993

		Sulphuric acid — Specification (third revision)



		IS 277 : 2018

		Galvanized steel strips and sheets (Plain And Corrugated) — Specification (seventh revision)



		IS 399 : 1963

		Classification of commercial timbers and their zonal distribution



		IS 2062 : 2011

		Hot rolled medium and high tensile structural steel — Specification (seventh revision)



		IS 8132 : 1999 / ISO 3600

		Tractors and Machinery for Agriculture and Forestry, Powered Lawn and Garden Equipment – Operator's Manuals – Content and Presentation (first revision)



		IS 8427 : 1989

		Agricultural Produce Milling Machinery — Rubber Roll for Paddy Dehusker — Specification (first revision)



		IS 9049 : 1989

		Agricultural Produce Milling Machinery — Paddy Dehusker, Rubber Roll Type — Test Code (first revision)







3 TERMINOLOGY

3.0 For the purpose of this standard the definitions given in 1 of IS 9049 ‘Test code for paddy dehusker, rubber roll type’ shall apply.

4 MATERIAL

4.1 The material for rubber ring and lining shall be as  given in IS 8427 ‘Specification for rubber rolls for paddy dehusker’. The material for other components (see also Fig. 1) shall be as given in column 3 of Table 1. The material may conform to the relevant Indian Standard given in column 4 of Table 1.

TABLE 1 MATERIAL OF CONSTRUCTION

		Sl No.

		Component

		Material

		Relevant Indian Standard



		(1)

		(2)

		(3)

		(4)



		i)

		Feed hopper

		Mild Steel

		IS 2062



		ii)

		Feed screw

		Mild Steel

		IS 226



		iii)

		Collar

		Cast Iron

		IS 210



		iv)

		Impeller

		Cast Iron

		IS 210



		v)

		Gear

		Cast Iron

		IS 210



		vi)

		Discharge hopper

		Mild Steel

		IS 226



		vii)

		Lid

		Mild Steel

		IS 226



		viii)

		Blower

		Mild Steel

Cast Iron

		IS 226

IS 210



		xi)

		Plummer block

		Cast Iron

		IS 210



		x)

		Blower shaft

		Mild Steel

		IS 226











FIG 1 CENTIFUGAL SHELLER

5 PERFORMANCE REQUIREMENTS

5.1 The dehusker, after installing and running-in in accordance with 6.4 and 6.5 of IS 9049, shall be operated for half-an-hour at no-load. During the no-load run, the visual observation shall not indicate the following:

a) Presence of any marked vibration during operation;

b) Presence of any undue noise in the dehusker;

c) Unusual heating of any component;

d) Any slippage of belts;

e) Vibration in fan running;

f) Non-smooth running of shafts in their respective bearings; and

g) Any marked unusual wear or slackness in any components.

5.2 When tested in accordance with the method given in Annex A, the rated capacity per kWh energy consumed shall be not less than 700 kg for parboiled paddy and 500 kg for raw paddy. Various adjustments, clearances and speeds for the rated capacity shall be declared by the manufacturer.

5.2.1 The rice shall not get any visible stain.

5.1.1 During and after the capacity test, the visual observation shall not indicate the following:

a) Observations given in 5.1 (a) to (g); and

b) Leakage of grain from the dehusker.

5.3 When tested in accordance with 9.1 of IS 9049, no breakdown and defects shall develop in any unit of the dehusker.

6 OTHER REQUIREMENTS

6.1 The sheet metal used in construction of various parts shall be of minimum 0.7 mm thickness.

6.2 The axle shall be finished to close tolerances at the bearings and shall be properly aligned.

6.3 Provision shall be made for lubrication of bearings and they shall be dust-proof.

6.4 A feed regulating system shall be provided.

6.5 Various controls shall be easily accessible and capable of being locked in a chosen position.

6.6 In case of belt drive, provision shall be made for belt tightening.

6.7 Transmission guards shall be provided to prevent accidental contact of persons on parts or clothing being caught in the transmission system, unless the system is so constructed or placed as to be safe without guards.

6.7.1 The guards shall be so designed as not to hinder in easy adjustment, servicing and operation of dehusker.

6.7.1 It is preferable that all guards shall be either permanently attached or firmly secured to prevent their removal without the aid of the tools. The servicing and adjustments should be possible without complete removal of the guards.

6.7.3 The guards shall have sufficient strength to support load of 1200 N applied at any point over an area of 0.1 m2 without permanent set.

6.8 The Impeller shall be statically balanced.

6.9 The rubber ring and lining shall be firmly fixed.

6.10 The physical properties of rubber shall conform to the requirements given in 5 of IS 8427. Type and size shall be declared by the manufacture. Arrangement shall be made for easy replacement as well as locking of the impeller.

6.11 The dehusker shall be provided with the operator's manual [see 4.2 of IS 8132 ‘Guidelines for presentation of operator’s manual and technical publications (first revision)’].

7 WORKMANSHIP AND FINISH

7.1 Welding used for joining different components shall not be porous and shall be smooth (see IS 816).

7.1 Any sharp corners and protruding fasteners shall be avoided.

7.3 Components of the dehusker shall be finished smooth and properly painted.

8 MARKING AND PACKING

8.1Marking — Each dehusker shall be marked with the following particulars:

a) Manufacturer's name and recognized trademark, if any;

b) Model number;

c) Batch, code or serial number;

d) Power rating, kW;

e) Rated input capacity; and

f) Direction of rotation of impeller.

8.1.1 A minimum cautionary notice worded as follows shall be written in vernacular language legibly and prominently on the main body of the dehusker:

a) Do not wear loose dress, bangles, watch, etc, while working.

b) Do not work under the influence of intoxicants like liquor, opium, etc.

c) Children and aged persons should be discouraged for working on deshusker.

d) Do not cross over moving belts.

e) Do not operate without guards and safety devices.

f) Do not make adjustment when deshusker is working.

g) Do not put or take-off belt while pulley is running.

8.2 Packing — The dehusker or its components shall be packed as agreed to between the purchaser and the supplier for safe handling in transit and storage.

8.3 BIS Certification Marking 

[bookmark: _Hlk102465991]The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark. 







ANNEX A

(Clause 5.2)

METHOD OF TEST FOR PADDY DEHUSKER, CENTRIFUGAL TYPE

A-1 TEST MATERIAL

A-1.1 Sufficient quantity of cleaned paddy of the same variety having 14 ± 0.5 percent moisture (w.b.) content shall be taken for starting the test. The rice husk ratio of the paddy shall be determined in accordance with 6.3 of IS 9049.

A-2 INSTALLATION AND RUNNING-IN 

A-2.1 Installation and running-in of the dehusker shall be done in accordance with 6.4 and 6.5 of IS 9049 respectively.

A-3 TEST AT LOAD

A-3.1 Operation and Collection of Data — The dehusker shall be operated at the specified speed of the impeller for one-and-a-half hours at the rated input capacity specified by the manufacturer.

A-3.1.1 During the run period, the following data and samples shall be collected:

a) Six samples of shelled paddy (brown paddy) at an interval of 15 minutes;

b) Speed of the Impeller; and

c) Energy meter reading at an interval of 15 minutes in kWh.

A-3.1.2 At the end of one-and-a-half hour feeding, run the dehusker idle for some time so that practically no material already fed comes out. At the end of the test, collect and weigh the shelled paddy received at main grain-outlet. The mass of the sample collected at main grain outlet [see A-3.1.1 (a)] shall be added to the mass of the shelled paddy collected after the run test.

A-3.2 Preparation and Analysis of Samples — Procedure given in 9.1.3 of IS 9049 shall be followed.

A-3.3 Calculation — Procedure given in 9.1.4 of IS 9049 shall be followed.

A-3.4 Power Consumption — The difference between the two consecutive energy meter readings [see A-1.1.1 (c)] shall be taken as the power consumption for 15 minutes. The power consumption per hour shall be calculated giving due allowance to the type of drive (see 6.4.2.1 of IS 9049).

A-3.5 Rated Input Capacity — The feed rate shall be considered as rated Input capacity if the shelling efficiency is not less than 90 percent and brokens not more than 10 percent. The capacity shall be divided by the power consumed (see A-3.4).
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FOREWORD



(Adoption clause will be added later)

This standard contains 9.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.























1 SCOPE

This standard specifies material, performance, and constructional and other requirements of pre-heating machine.

2 REFERENCES 

The standards given below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		[bookmark: _GoBack]IS No.

		Title



		1364 

		Hexagon head bolts, screws and nuts of product grades A and B:



		(Part 1) : 2002/ ISO 4014 : 1999

		Hexagon head bolts (size range M 1.6 to M 64) (fourth revision)



		(Part 2) : 2002/ ISO 4017 : 1999

		Hexagon head screws (size range M 1.6 to M 64) (fourth revision)



		(Part 3) : 2002/ ISO 4032 : 1999

		Hexagon nuts, style 1 (size range M 1.6 to M 64) (fourth revision)



		(Part 4) : 2003/ ISO 4035 : 1999

		Hexagon thin nuts (chamfered) (size range M 1.6 to M 64) (fourth revision)



		(Part 5) : 2002/ ISO 4036 : 1999

		Hexagon thin nuts — Product grade B (unchamfered) (size range M 1.6 to M 10) (fourth revision)



		(Part 6) : 2002/ ISO 4033 : 1999

		Hexagon nuts, style 2



		2015 : 1977

		Specification for T-nuts (first revision)



		2062 : 2006

		Hot rolled low, medium and high tensile structural steel (sixth revision)



		2403 : 1991/ ISO 606 : 1982

		Short pitch transmission precision roller chains and chain wheels (second revision)



		5624 : 1993

		Foundation bolts — Specification (first revision)







3 TERMINOLOGY 

3.0 For the purpose of this standard following definitions shall apply. 

3.1 Pre-heating Machine — A machine used for heating the fuzzy seed to maximum of 40 ºC temperature. This pre-heating machine is drying the fuzzy cotton seed to enhance the process of hydrolysis in delinting machine. The temperature of heated air is limited to 60ºC and fuzzy cotton seed temperature is limited to 45 ºC. The machine is also used as temporary storage machine for fuzzy seed. The pre-heater machine is attached with feeding hopper. Pre-heater machine is constructed with mild steel like MS sheet, angles and channel. The system consists of blowing unit, pre-heating chamber with inconel type heaters and conveying system. The entire exposed inside and outside surfaces are coated with 2 mm thick FRP for corrosion resistance.

3.2 Fuzzy Seed — The cotton seed left over after separation of lint from seed cotton (KAPAS) by ginning operation. The cotton seed contains bollworm affected seed, cut seed, inert matter, trash, oversize and undersize seed, which is not free flowing. 

3.3 Dried Seed — This is fuzzy seed, which is heated by passing the hot air with help of blower heaters. The blower is fixed before the heating chamber where the inconel type heaters are fixed in the cancelled and insulated chamber. The hot air at 60ºC passed access flow of fuzzy seed. The moisture from the seed is removed with hot air and seed is dried to below 10 percent moisture. 

3.4 Seed Conveying System — This operation is provided for transferring the fuzzy seed, which is temporarily held in the pre-heating machine to the mobile charging machine. This is rotated by providing the power through the motor and chain drive of standard make, which rotate the screw at certain rpm. The perforated bottom allows hot air to pass across fuzzy seed. 

3.5 Body — This is a stationary machine part, which is fixed on the level ground. This body of pre-heating machine consists of MS sheet, angles and channel.

3.6 Pre-heating System — The hot air supply system has centrifugal blower having 2 100 cfm air discharge and inconel type air heaters. Thermostat is provided so that the temperature of fuzzy cotton seed should not exceed 45ºC and this system should have mounting of PT 100 type digital temperature gauge and dial digital type hygrometer of standard make with corrosion resistance. The used hot air should exhaust through 250 mm ducting by valve to surge bin machine. All heated parts are coated with Teflon and unheated parts with FRP coating. The total number of heater is three and capacity of each heater varies with the capacity of machine. 

4 MATERIALS 

The material of construction of pre-heating machine shall be given in the references. The material may conform to the relevant Indian Standard given in Table 1.

Table 1 Material of Construction of Pre-Heating Machine

		Sl. No.

		Component

		Material

		Material Ref to IS No.



		(1)

		(2)

		(3)

		(4)



		i)

		Body

		MS sheet

		IS 2062



		ii)

		Legs

		MS Channel

		IS 2062



		iii)

		Screw

		MS Channel

		IS 2062



		iv)

		Screw Shaft

		MS Material

		IS 2062



		v)

		Screw flight

		MS Sheet 

		IS 2062



		vi)

		Sprocket

		Carbon Steel

		IS 2403



		vii)

		Perforated pipe

		MS Sheet

		IS 2062



		viii)

		Chain

		Steel

		IS 2403



		ix)

		Foundation bolt

		Steel

		IS 2062



		x)

		Heater

		Nickel-Chromium

		-



		xi)

		Hexa nut and bolt

		Steel

		IS 1364 (Part 1 to 6)



		xii)

		Circup

		Steel

		IS 2015







5 PERFORMANCE REQUIREMENT 

5.0 When tested with the method shall conform to the requirement given in Annex A. 

6 CONSTRUCTIONAL REQUIREMENT 

6.0 The sheets, channels and angles used in the construction of pre-heating machine shall be depending on the capacity of the machine, vary from 3 mm, 5 mm, 8 mm and angles 25 mm × 25 mm, 35 mm × 35 mm, and 50 mm × 50 mm and channels 100 mm × 50 mm. 

7 OTHER REQUIREMENTS 

7.1 The necessary bearing, chain sprocket and power drive shall be provided. 

7.2 The necessary provision of greasing, oiling for bearings shall be provided.

7.3 The construction shall be such as to help and easy repairs and maintenance. 

7.4 The machine shall be provided with easy facilities for adjustments. 

7.5 No loss of germination of fuzzy seeds. 

8 WORKMANSHIP AND FINISH 

8.1 The components of the machine shall be free from crack and other visual defects. 

8.2 The welding and joints, if any, shall not be porous and shall be smooth. 

8.3 The corrosion preventing coating shall be provided to the body such FRP lining 2 mm thick shall be provided. 

8.4 The control and adjustment provided shall be easy and operating smoothly. 

9 MARKING AND PACKING 

9.1 Marking — Each pre-heating machine shall be marked with the following particulars: 

a) Manufacturer’s name and address; 

b) Type and model number; 

c) Power rating; 

d) Drive details; 

e) Batch or Code number, if any; and 

f) Year of manufacture. 

9.1.1 Each pre-heating machine may also be marked with the overall size and approximate weight of machine or this information may be given in the catalogue supplied by the manufacturer. 

9.2 Packing — The packing of pre-heating machine shall be done as agreed to between the supplier and the purchaser.

9.3 BIS Certification Marking 

[bookmark: _Hlk102465991]The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark. 

ANNEX A

(Clause 5)

METHODS OF TEST FOR PRE-HEATING MACHINE

A-1 RUNNING IN AND PRELIMINARY ADJUSTMENTS 

A-1.1 The pre-heating machine shall be installed on levelled preferably on hard surface. 

A-1.2 The pre-heating machine shall be run in for about 30 min before commencing the test. All the adjustments shall be carried out in accordance with the recommendations of the manufacturers. 

A-2 TEST AT NO LOAD 

A-2.1 The pre-heating machine shall be run at no load for 10 min at the specific speed. During and after the ‘no load’ run the visual observation at the preheating machine shall not show the following: 

a) Presence of any marked vibration during the operation. 

b) Presence of undue knocking sound or rattling sound.

c) Any marked rise in the bearing temperature. 

d) Any marked unusual wear or slackness in any component. 

e) No loss of germination of fuzzy seed.

A-3 TEST AT LOAD 

A-3.1 The pre-heating machine shall be operated at its input capacity specified by the manufacturer incorporating best combination of adjustment for a period of 30 min. During the running period rpm of screw shall be noted. 

A-4 LONG RUN TEST 

A-4.1 The pre-heating machine shall be operated for a minimum of 20 h duration. During and after the operation no breakdown or defects shall develop in the pre-heating machine.
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(Adoption clause will be added later)



























1 SCOPE

1.1 This standard covers the design, material of construction and other requirements for all seed cookers/kettles, horizontal type.

2 REFERENCES 

The standards given below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 2825 : 1969

		Code for unfired pressure vessels







3 DESIGN OF SHELL/TROUGH AND STEAM JACKET

3.1 The main shell trough and the steam jacket shall be designed for a working steam pressure of 685 to 1,130 kPa.

3.2 The steam pipe line will be insulated appropriately and provided with steam flow regulator, pressure gauge, pressure release valve and other safety devices.

3.3 Provision will be there for varying the cooking time depending on the type of seed. 

3.4 The thickness of steel plates to be used both for the internal shell and the external steam jacket shall be separately determined in accordance with IS 2825 ‘Code for unfired pressure vessels’ and of such thickness so as to withstand hydrostatic pressure of three times the normal working steam pressure of the kettle. The thickness of internal shell plate shall be one and half times that of the external jacket plate.

3.5 The cooker will be provided with suitable materials handling equipment to feed the oilseed and collect after cooking.

4 MATERIAL OF CONSTRUCTION

4.1 The material used in the construction of various components of the kettle shall be mild steel of appropriate cross-section and shape.

5 CAPACITY

5.1 The capacity of the kettle shall be declared by the manufacturer. The declared value shall not differ by more than 10 percent.

6 FABRICATION

6.1 The welding shall produce weldments whose mechanical properties are consistent with the basic plate materials joined. The welding may be done through an arc welding process (see IS 2825).

6.2 Reinforcement of the steam jacket shall be done by providing suitable tubular struts without perforating the internal shell of the kettle.

7 TESTING

7.1 The steam Jacket shall be tested under hydrostatic pressure after proper air-venting to atleast three times the designed working pressure held in the vessel/jacket for at least six hours at a stretch. During and after the test, no damage shall occur in any component.

8 INSTALLATION

8.1 The kettle shall not be fixed at both ends. One end shall be directly bolted on the feed hopper of the expeller and the other end shall rest on a saddle to allow for the thermal expansion.

8.2 Operational and maintenance manual along with safety instruction shall be supplied by the manufacturer.

9 MARKING

9.1 Marking — The kettle shall have the following markings engraved at a suitable visible position:

a) Manufacturer's name and recognized trade-mark, if any;

b) Working steam pressure, kPa;

c) Capacity, t; and

d) Power required, kW.

9.2 BIS Certification Marking 

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.
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FOREWORD



(Adoption clause will be added later)

A large number of conventional flour ‘burr’ mills are used for milling the grain. These mills have two discs (a pair). The runner stone rotates with the shaft and the fixed (stationary) stone is attached to the cover towards the pulley side maintaining the grinding surface in a horizontal plane or in a vertical plane depending upon the type of the mill. The cover plate invariably covers the fixed stone. The gap between the two discs can be increased or decreased according to the fineness of the flour particles.

This standard covering the requirements of emery stone used in such mills was published in 1983. In order to solve certain problems faced in implementation of the standard, a need was felt to revise the standard.

This standard contains 9.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

1 SCOPE

1.1 This standard prescribes the requirements and methods of sampling and tests for emery stones used in ‘burr’ flour mills.

2 REFERENCES

The standards given below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 210 : 1978

		Specification for grey iron castings ( third revision )



		IS 254 : 1973

		Speculation for magnesium chloride ( second revision )



		IS 1124 : 1974

		Method of test for determination of water absorption, apparent specific gravity and porosity of natural building stones ( first revision)



		IS 2062 : 1984

		Specification for weld able structural steel ( third revision )



		IS 4905 : 1968

		Methods for random sampling



		IS 7775 : 1975

		Specification for ceramic grinding media and lining



		IS 10132 : 1982

		Method of test for materials for use in the preparation of magnesium oxychloride flooring compositions







3 TYPES

3.1 The emery stones shall be of following two types:

a) Horizontal type (see Fig.1); and

b) Vertical type (see Fig. 2).

3.2 The emery stone made of synthetic and natural emery grains (see 5.3) shall be designated as SE and NE respectively.

[image: ]

FIG 1 TYPICAL EMERY FLOUR MILL STONES (HORIZONTAL TYPE)



[image: ]

FIG 2 TYPICAL EMERY FLOUR MILL STONES (VERTICAL TYPE)







4 MANUFACTURE

4.1 Emery stones shall be manufactured by thoroughly mixing calcined magnesite powder, magnesium chloride solution and emery grains in suitable proportion; casting them in suitable cast iron moulds at a temperature of 27 ± 3°C and at minimum of 70 percent relative humidity.

RAW MATERIAL

5.1 Calcined Magnesite

5.1.1 Chemical Composition

Breadth can be measured with the help of vernier calliper or screw gauge. An average of three replications should be taken as breadth of grain.

The chemical composition of calcined magnesite when tested according with the method given in IS 10132 shall be as specified in Table 1.

Table 1 Chemical Requirement of Calcined Magnesite



		Sl. No.

		Characteristic

		Requirement



		(1)

		(2)

		(3)



		i)

		Magnesium oxide (MgO), percent by mass

		85, Min



		ii)

		Calcium oxide (CaO), percent by mass

		2, Max



		iii)

		Carbon dioxide (CO2). percent by mass

		2.5, Max



		iv)

		Loss on ignition ( carbon dioxide and water ), percent by mass

		5, Max



		v)

		Total contents of MgO, A12O3, SiO, and loss on ignition, percent by mass

		99, Max







5.1.2 Physical Requirements

The physical requirements of calcined magnesite when tested in accordance with the method given in IS 10132 shall be as specified in Table 2. 

Table 2 Physical Requirement of Calcined Magnesite

		Sl. No.

		Characteristics

		Requirement



		(1)

		(2)

		(3)



		i)

		Bulk density, kg/1

		0.65 to 0.85



		ii)

		Fineness, percent by mass passing through 170 mesh sieve

		90, Min



		iii)

		Setting time, minutes

		



		

		a) Initial

		50, Min



		

		b) Final

		120, Min



		iv)

		Linear change, percent:

( Average change in length )

		



		

		a) During expansion

		0.15, Max



		

		b) During contraction

		0.25, Max







5.2. Magnesium Chloride — The magnesium chloride used in the manufacture of stone shall conform to Grade 3 of IS 254.

5.3 Emery Grains — Emery grains used in the manufacture of emery stones shall be either synthetic or natural. The requirement of emery grain shall be as given in Table 3. The grit No. 10, 12, 14, 16, 18 or 20 shall he used.



Table 3 Requirements of Grain



(Clause 5.3)



		Sl. No.

		Characteristics

		Requirement





		

		

		Synthetic Emergy Grain

		Natural Emergy Grain



		(1)

		(2)

		(3)

		(4)



		i)

		Aluminium oxide

( A12O3), percent by mass

		60, Min

		May or may not be present. If present, it shall be not more than 30



		ii)

		Iron oxide (Fe2O3), percent by mass, Max

		15

		15



		iii)

		Magnetic particles including metallic iron ), percent, Max

		1

		1



		iv)

		Specific gravity, Min

		3.6

		2.5



		v)

		Hardness on Mohs scale, Min

		8

		7







NOTE – While testing for percentage quantity of aluminium oxide, the material fused with approximately 10 times its mass of potassium bisulphate shall form a clear’ fusion which on cooling shall dissolve completely in dilute hydrochloric acid.



[bookmark: _GoBack]5.4 Reinforcement Material — The reinforcement of the runner stone shall be done with a suitable material preferable with cast iron of Grade G 150 conforming to IS 210 or mild steel of grade Fe 410 W conforming to IS 2062.



6 CONSTRUCTION

6.1 The lining shall be uniform in thickness and texture. The lining surface shall have adequate redial grooves of suitable width. It may also have adequate number of radial grooves of the same width. The stationary stones shall have seven threaded holes, each having M 12 diameter pitch combination to suit the three bolt or four bolt discs.

7 DIMENSIONS

7.1 The vertical and horizontal stones shall comply with the dimensional requirements specified in Tables 4 and 5, respectively.

7.2 Pitch circle diameter for 3 or 4 hole stones shall be as under:

a) For 4 hole: 190, 260, 300, 370, 429 mm; and

b) For 3 hole: 190, 295, 330,425 and 500 mm.

7.2.1 The tolerance on the declared diameter shall be ±1 mm.

8 TESTS

8.1 Tensile Strength — The average tensile strength of three bricket cubes casted from the original mortar which is being used for the casting of emery stone at 27 ±3ºC temperature shall be as follows:

		Tensile Strength

		Requirement



		a) a) After 7 days

		6 200 kN/m2, Min



		b) b) After 28 days

		7 585 kN/m2, Min







8.2 Steam Test — A bricket cube may be used as a specimen for day to- day steam test. The specimen at any time after 3 days from its casting when steam heated in a closed chamber at 100 to 120°C temperature and normal pressure for 12 hours shall remain unaffected from visible cracks

Table 4 Dimensional Requirements for Emery-Stones for Flour Mills, Vertical Type

(Clause 7.1)

		Sl No.

		Diameter

		Bore Size

(Runner Stone)

		Thickness of Each

Stone ( Runner and Fixed Stones )

		Diameter of Hole ( Fixed Stone )

		Width of Mild Steel Rim (on Runners and Fixed Stone),

Min

		Thickness of Mild Steel Rim (on Runner and  Fixed Stone), Min



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)



		

		mm

±5

		mm

+0.5

-0

		mm

±5

		mm

		mm

		mm



		i)

		200

		20 or 25

		40 or 45

		45 to 50

		12

		1.0



		ii)

		250

		25

		45 or 65

		55 to 60

		12

		1.0



		iii)

		300

		30 or 40

		74 or 115 or 125

		100 to 125

		15

		1.5



		iv)

		400

		40

		74 or 115 or 125

		100 to 125

		15

		1.5



		v)

		450

		40

		74 or 115 or 125

		100 to 125

		18

		1.5



		vi)

		500

		40 or 45

		74 or 85 or 125

		100 to 125

		18

		1.5



		vii)

		600

		45 or 50

		110 or 115

		100 to 125

		18

		3.0







Table 5 Dimensional Requirements for Emery Stone for Flour Mill, Horizontal Type

(Clause 7.1)

		Sl No.

		Diameter

		Thickness of Each

Stone ( Runner

and Fixed )

		Diameter of Hole ( Fixed Stone )

		Width of Mild Steel Rim (on Runners and Fixed Stone),

Min

		Thickness of Mild Steel Rim (on Runner and Fixed Stone), Min



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)



		

		mm

±5

		mm

±5

		mm



		mm

		mm



		i)

		350

		75

		80 to 90

		12

		1.0



		ii)

		400

		75 or 115

		100 to 125

		25

		1.5



		iii)

		450

		75 or 115

		100 to 125

		25

		1.5



		iv)

		500

		115

		150 to 165

		25

		2.0



		v)

		600

		115

		150 to 165

		25

		2.0



		vi)

		750

		125

		150 to 215

		40

		3.0



		vii)

		900

		125

		150 to 215

		40

		3.0



		viii)

		1200

		125

		150 to 215

		40

		3.0







8.3 Water Absorption — The increase in mass of the stone when subjected to the test as prescribed in IS 1124 shall not be more than 1.0 percent by mass.

8.4 Abrasion — The abrasion of the material shall be not more than 1.02 ml/h when determined by the method given in Annex D of IS 7775.

NOTE — The test at 8.3 and 8.4 shall be conducted after 28 days of casting.

9 MARKING AND PACKING

9.1 Marking — Each package as well as stone shall be marked with the following information legibly and indelibly:

a) Manufacturer’s name or recognized trademark,

b) Size and type of the material,

c) Year of manufacture, and

d) Code number.

9.2 Packing — The material shall be packed in pairs in wooden crates or as agreed to between the purchaser and the supplier.

9.3 BIS Certification Marking 

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.

10 SAMPLING

10.1 Representative samples of the material shall be drawn and conformity of the material to the requirements of the specification shall be determined according to the -procedure given in Annex A.

































ANNEX A

(Clause 10.1)

SAMPLING AND CRITERIA FOR CONFORMITY OF EMERY STONES FOR FLOUR MILL



A-1 SCALE OF SAMPLING

A-1.1 Lot

In any consignment, all pairs of material of the same type, same size and manufactured from same material under relatively similar conditions of manufacture shall be grouped together to constitute a lot.

A-1.2 For ascertaining the conformity of the material in the lot to the requirements of the specification, tests, shall be carried out on samples from each lot separately.

A-l.3 The number of stones to be selected from the lot for this purpose shall depend upon the size of the lot and shall be in accordance with Table 6.

Table 6 Scale of Sampling and Permissible Number of Defectives



(Clauses A-1.3, A-2.1 and A-2.2)

		Number of Pairs of Stones in the Lot

		For Visual and Dimensional Requirements

		Number of Test for Each of the Requirements Other than Visual and Dimensional



		

		Sample Size

		Permissible

		



		

		Number of Defective

		



		Up to 5

		2

		0

		1



		6 to 15

		3

		0

		1



		16 to 25

		5

		0

		1



		26 to 50

		8

		0

		2



		51 to 100

		13

		1

		2



		101 and above

		20

		2

		3







A-1.3.1 These pairs shall be selected at random from the lot. In order to ensure the randomness of selection, procedure given in IS 4905 may be followed.

A-2 NUMBER OF TESTS AND CRITERIA FOR CONFORMITY

A-2.1 Visual and Dimensional Requirements

Pairs selected according to A-1.3.1 shall be examined for visual and dimensional requirements. Any pair failing to satisfy one or more of these requirements shall be considered as defectives. The lot shall be considered as conforming to the requirements for these characteristics if the number of defectives found in the sample is less than or equal to the corresponding number given in co1 3 of Table 6.

A-2.2 Characteristics Other than Visual and Dimensional

The lot having been found satisfactory in visual and dimensional requirements according to A-2.1 shall be further tested for the requirements given in 4 and 7. For this purpose, the number of tests for each of these characteristics given in co1 4 of Table 6 shall be conducted. Pairs of stones required for conducting these tests shall be selected from those already tested and found satisfactory according to A-2.1.

A-2.2.1 The lot shall -be declared as conforming to the requirements of the specification if no failure occurs.
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FOREWORD



(Adoption clause will be added later)



Various aperture sizes in sieves of seed cleaners are used in the country. It is hoped that this recommendation would help in adoption of uniform sieve sizes.



The conventional designation and use of aperture sizes of sieves has been in terms of fraction of an inch. Since such sieves are also being used, these have been included in equivalent millimeters computed to the second place of decimal and has been given in parenthesis. These sizes would be considered for deletion after the sieve manufacturers adopt rational metric values. 



In preparation of this standard, assistance has been derived from National Seeds Corporation Ltd, New Delhi.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.







1 SCOPE



1.1 This standard covers recommended aperture sizes of sieves for seed cleaners.



2 SIZES



2.1 Recommended aperture sizes are given in Table 1. 



2.2 The dimension of aperture size as given in Table 1 is in millimeters. The shape of apertures is round, oblong and rectangular. In round aperture, dimensions indicate the diameter of perforation. In oblong aperture, the dimensions indicate width and length of the perforation respectively. In wire mesh, the dimensions indicate number of perforations in 25 mm length and 25 mm width of wire mesh respectively.



Table 1 Recommended Sieve Sizes



(Clause 2.1)



		Sl. No.

		Name of Type of Seed

		Aperture Sizes, in mm (see Notes 1 & 2)



                                          



		

		

		Top  

		Bottom



		(1)

		(2)

		(3)

		(4)



		1.

		Maize



a) Hybrids

		

		



		

		1) Ganga Safed-2 Hi-Starch

		11.00, (11.11)

		7.00, (7.14), 7.50, (7.54)



		

		2) Decan, Decan 101 G-101,Him- 123 Ganga-6, Ranjeet

		11.00, (11.11)

		7.00, (7.14)



		

		3) Ganga-3

		10.50 (10.72)

		(6.75)



		

		4) Ganga-5

		10.50, (10.72), 11.00 (11.11)

		7.00, (7.14)



		

		b) Composite and Open Pointed Varieties

		

		



		

		1) Jawahar, Vikram, Amber, Kisan

		11.00, (11.11)

		7.00, (7.14)



		

		2) Vijay

		10.50, (10.72), 11.00 (11.11), (10.72)

		7.00, (6.75), (7.14)



		

		3) Pop Corn

		8.75, (8.73)

		4.75, 4.25, (6.75)



		

		4) Sona, Puerto Rico Grade 1

		10.50, (10.72)

		(6.75)



		

		c) Inbreds

		

		



		

		1) CM 109, 110,111,202,205,

2) 206, 600, (open pollinated)

		10.50, (10.72)

		6.40, (6.35)



		

		3) CM 103, 104, 105, 112, 113,

4) 114,115, 201, 300,400,500

		0.50, (10.72)

		



		

		Antigua Gr-1; CM 601

open pollinated

		

		(6.75)



		

		d) Single Crosses

		

		



		

		1) CM 109  110,  113  112, 202  201, 202  205

		10.50, (10.72)

		6.40, (6.35)



		

		2) CM 104  105, 202  111, 400  300, 115  114, 202  206, 103  104, 201  105, 202  106

		10.50, (10.72)

		(6.75)



		2

		Sorgum 

		4.75, (4.76)

		3.5, (357), 2.1,

(2.12  12.7),

(2.12  19.05),



		3

		Castor 

		

		



		

		NPH-1

		

		(5.95), (4.37  12.7)



		4

		Wheat

		

		



		

		a) Sonalika (HID-1553)

		5.50 (5.56)

		2.1, (1.95  19.05),

(2.12  19.05)



		

		b) HD-1982 (Janak), HD-1981

(Pratap), HD-2009 (Arjun) and other varieties of similar seed size  

		5.50 (5.56)

		1.8, 2.0, (1.95  19.05)



		

		c) Kalyan Sona, Malvika Raj-911

		5.50, (5.56)

		2.0, (1.95  19.05),

(1.95  12.7)



		

		d) Sharbati Sonara, Safed Larma, Chhote Larma

		5.50 (5.56)

		2.0, 2.1, (1.95  12.7)

(2.12  12.7),(2.12 

19.05), (1.95  19.05)



		5

		Paddy 

		

		



		

		a) IR-8, Jaya, Pusa 2-21, IR-20,

Ratna, Improved Sona, IET-

1990, RP-4-14

		2.8, (2.78  12.7)

(2.78  19.05)

		1.85, (1.81  19.05),

(1.81  127)



		

		b) Fine and Superfine varieties

		-do-

		1.4, (1.19  12.7)

(1.19  19.05)



		6

		Soyabean

		

		



		

		Bragg, Clark-63, Lee, Hill,

Hardee lmproved Pelien, Punjab

No. 1

		8.0, (7.94), (8.33)

		4.0, (3.97  19.05)



		7

		Bajra 

		

		



		

		a) HB-1, Tift 23A, 23B, HB-3,

HB-4, Tilt 23D2A, Double

Dwarf Tift 23D2B

		3.25, (3.18)

		l-3, 1.6

(1.27  19,05)



		

		b) 310.4, KS 60, Bi 13-B

		3.25, (3.18)

		1.9, 1.4, 1.98

(1.41  19.05)



		8

		Jute

		

		



		

		a) Capsularis

		2.4, (2.38)

		l.60, (1.19)



		

		b) Olitorius

		2.0,2.4, (1.98), (2.38

		(0.79)



		9

		Barseem

		

		



		

		a) Diploid

		1.9,2.4, (1.98), (2.38)

		(26  26)



		

		b) Tetraploid

		2.4, (2.38)

		1.2, (1.19  12.7



		10

		Cowpea

		

		



		

		a) Fodder 

		

		



		

		EC-4216, Type-2

		7.0, (7.14)

		3.5, 1 2.

(3.57  19.05)



		

		b) Vegetable 

		

		



		

		Pusa Barsati

		(5.95)

		(3.97)



		

		Pusa Phalguni

		(5.95)

		(3.18  19.05)



		11

		Oat 

		

		



		

		Kent & Algerian

		(8.73)

		(1.81  19.05),

(1.81  12.7



		12

		Lucerne

		

		



		

		Type-9

		(2.38)

		(26  26)



		13

		Hempa/Mesta

		(4.76)

		(2.12  19.05)



		14

		Moong/Green Gram

		

		



		

		Pusa Baisakhi, S-8, PS 7, PS 10,PS-16

		(5.16)

		(3.18  19.05)

(2.78  19.05),



		15

		Cotton

		

		



		

		a) Acid delinted

		(7.14)

		(3.97  19.05)



		

		b) Fuzzy

		(14.29)

		7.00, (5.16  19.05)



		16

		Peas

		

		



		

		Palse type T-163

		10.5, (10.72)

		(6.75)



		17

		French Bean

		(11.00, (11.11)

		4.75, (4.76 x 19.05)



		18

		Okra (Bhindi)

		6.00, (5.95)

		4.35, (4.37)



		19

		Cluster Bean (Guar)

		

		



		

		PNB - (Veg), FS - 277 (Fodder),Pusa Sona

		(5.95)

		(1.81  19.05)

(1.81  12.7)



		20

		Bottlegourd

		

		



		

		PSPL & PSPR, Bittergourd

		11.00, (11.11)

		(6.35), 6.5



		21

		M.P. Chari, Pusa Chari

		-

		2.1



		22

		Bengal Gram

		

		



		

		130, C-214, 4110, H-208

		-

		5.5, (5.56)



		23

		Black Gram (Urd)

		

		



		

		B-l, Type 9, PS-16

		-

		(2.78  19.05)



		24

		Sunflower

EC 68414, EC 68415, EC 69874

		(10.32)

		(4.76)



		25

		Tommato, Chillies, Brinjal

		4.0, (3.97)

		2.0, (2.12)



		26

		Onion P-R

		(3.97)

		(2.12)



		27

		Cauliflower

		3.25, (3.18)

		2.4, (1.4  19.05)



		28

		Methi Kesari

		(2.12), 2.1

		(26  26)



		29

		Methi Early Bunching

		3.25, (3.18)

		(1.19 7.94)



		30

		Spinach

		5.5, (556)

		1.85, (1.81  19.05),

(1.81  12.70)



		31

		Dolichos

		(8.73)

		4.75, (476  19.05)



		32

		Carrot

		-

		(26  26), (26  28)



		33

		Water Melon

		6.0, (6.35)

		1.85, (1.81  19.05),

(1.81  12.70)



		34

		Turnip

		(1.81)

		(1.27)



		35

		Raddish-Japnese

		(3.97)

		l-85, (1.81  19.05),

(1.81  12.70)



		

		Raddish Brwt St PK

		(3.97)

		(1.41  19.05)



		36

		Sponges Gourd

		9.5, (9.53)

		6.4, (6.35)



		37

		Knol Kohl, Cabbage

		(2.78)

		(1.19  7.94),

(1.21  19.05),

(1.27  19.05



		38

		Sugar Beet

		(7.94)

		(3.17)



		39

		Musk Melon, Cucumber JIG

		(7.94)

		(3.57)



		40

		Letuce Chinese, Yellow and

Great Lakes

		(1.81)

		(l.27)
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FOREWORD



(Adoption clause will be added later)

The freshly harvested seeds often contain inert matter like chaff, stems, stones, deteriorated and damaged seeds, weeds and other crop seeds. Air screen cleaners are used to remove these impurities from the pure seeds. This standard provides guidelines to the manufacturers and users in production, purchase and operation of air screen cleaner.



In the preparation of this standard, assistance has been derived from M/ s Engineering Services Corporation, Madras.



This standard contains 9.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.







1 SCOPE



1.1 This standard specifies material, constructional, performance and other requirements air screen seed cleaners. 



2 REFERENCES

The standards given below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 210 : 2009

		Grey iron castings — Specification (first revision)



		IS 266 : 1993

		Sulphuric acid — Specification (third revision)



		IS 399 : 1963

		Classification of Commercial Timbers and Their Zonal Distribution



		IS 816 : 1969

		Code of practice for use of metal arc welding for general construction in mild steel (first revision)



		IS 1977 : 1996

(Withdrawn )

		Low Tensile Structural Steels



		IS 5718 : 2000

		Agricultural Produce Processing Equipment - Seed Cleaners — Test Code (second revision)



		IS 2405 (Part 1) : 1980

		Specification for industrial sieves: Part 1 wire cloth sieves (first revision)



		IS 2405 (Part 2) : 1980

		Specification for industrial sieves: Part 2 perforated plates (first revision)



		IS 7201 (Part 1) : 1987

		Methods of Sampling for Agricultural Machinery and Equipment : Part 1 Hand – Tools and Hand – Operated / Animal Drawn Equipment (First Revision)



		IS 8132 : 1999 / ISO 3600

		Tractors and Machinery for Agriculture and Forestry, Powered Lawn and Garden Equipment - Operator's Manuals - Content and Presentation (first revision)









3 TERMINOLOGY



3.1 For the purpose of this standard the definitions given in 2 of IS 5718 shall apply. 



4 MATERIALS



4.1 Mild steel (see IS 226) of IS 1977), cast iron (see IS 210) and wood (see IS 399) shall be used in fabrication of various components of the cleaners (see Fig. 1). The sheets used shall be not less than 0.7 mm thick.



4.2 Sieves used in the cleaners shall be manufactured from the material specified in IS 2405 (Part 2).



4.3 The material for various components shall be declared by the manufacturer.



5 PERFORMANCE REQUIREMENTS



5.1 The cleaner shall be operated at no load as given in 7.1 of IS 5718. During the no-load run, the visual observation shall not indicate the following:

a) Presence of any marked vibration during operation,

b) Presence of undue knocking or rattling sound,

c) Frequent slippage of belts,

d) Non-smooth running of shafts in their respective bearings,

e) Any marked unusual wear or slackness in any component,

f) Any marked rise in bearing temperature, and

g) Vibration in fan running.



5.2 The rated input capacity in quintals per kWh energy consumed, with 5 and 10 percent foreign matter in the seed, shall be declared by the manufacture. The various adjustments, clearances and speeds for that capacity shall be declared. When tested in accordance with the method given in 8.1.6 of IS 5718, the declared capacity shall not differ by ± 5 percent.



5.2.1 During and after the capacity test, the visual observation shall not indicate the following:



a) Observations given under 5.1 (a) to (g);

b) Frequent clogging of screen perforations;

c) None smooth flowing of material through different components;

d) Frequent clogging of grain in elevator unit;

e) Frequent clogging of aspiration unit;

f) Any marked wear, deformation and breakdown;

g) Frequent loosening of fasteners;

h) Variation in the position of the screen due to vibration; and

j) Leakage of seeds from the cleaner while in operation.



5.3 When tested in accordance with 8.2 of IS 5718, no breakdown shall occur in any unit of the cleaner.
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FIG 1 GENERAL ARRANGEMENT OF SEED CLEANER
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6 CONSTRUCTIONAL REQUIREMENTS



6.1 Feed Hopper — It shall be adequately proportioned so as to provide for total cover of the feed roll or the full length of the discharge opening. A safety release plate may be fitted behind the feed roll so that hard tramps are released to the scalper screen without damaging the feed roll.



6.2 Feed Regulating System — The system shall be such that the feeding rate can be varied from at least half the rated capacity to full capacity.



6.3 Scalping System — The shoe should carry a scalping system of a screen or set of screens comprising such a system. Suitable outlet to discharge the scalpings away from the machine should be provided.



6.4 Primary Air Cleaning — In two-air cleaning machines, the scalped seed should fall in a uniform layer into an aspirating leg (suction duct). The light tramps having been drawn up should be discharged through adequately proportioned discharge chutes fitted with flap air seals to prevent air leakage into the aspirating chamber (causing drop in pick up). If a positive air pressure-blow system is adopted, a properly designed venturi and expansion chamber should be provided. Where a common fan is used for primary (initial) and secondary (final) aspiration, suitable control valves should be provided to permit independent regulation of aspirating pressures on both legs.



6.5 Transfer of Seed from Aspirating Leg — The transfer may be by gravity (by dropping directly from the aspirating leg) or through a perforated reciprocating plate fitted to the shoe and reaching into the aspirating leg.



6.6.1 The shoe should be so designed that the screen can be removed and inserted from one end and also be suitably clamped in position. The construction of the shoe should be such that it is geometrically symmetric so that it reciprocates along a single plane not exceeding 20 mm on full stroke.



6.6.2 The shoe shall be provided with screen guides of which at least two in the case of 3 screen models and at least one in the case of 2 screen models may be pitched to different angles up to 10º from an initial inclination of 5º to 7½º. The guides should be capable of being locked in any desired position within this range.



6.7 Grading Screens — The grading screens should preferably be punched front sheets. The punching should be clean with all burrs removed. Maximum permissible distortion of the sheet shall be 32 mm over 400 mm. mounting of screens should be such as to ensure maximum uniformity of the screening surface. Suitable provision should be made to prevent screen blinding during use.



6.8 Secondary or Final Air Cleaning — The secondary cleaning shall be carried out in an aspirating leg with suitable arrangements for uniform presentation of graded seed, for control of suction air through the aspirating column and for discharge of the separated immature and air lifted tramp. The expansion chamber in this leg should have window to view.



6.9 Tramp Discharge — All tramp should be discharged from chutes suitably placed away from machine with the provisions to fit bags or lead-down spouts.



6.10 Main Aspirating Chamber — The main aspirating chamber shall be mounted rigidly on the frame at a convenient point. Where the fan volutes form a part of the chamber access to the volutes should be made easy with controls placed preferably on the suction end. All control handles for air regulation should be positioned for easy access from outside the machine and at a convenient height. Windows should be provided wherever expansion and drop in pressure is planned. Reinforcement of the chamber should be done wherever necessary to prevent vibration. Fan outlets should be flanged to accept ducts. All internal partitions should be rigidly riveted or welded so that air leakage between partitions is prevented. The initial and final aspiration legs should be preferably removable and flanges connected with suitable gaskets.



6.11 Fan — The blades should be statically balanced. The shaft should be carried on self-aligning ball bearings with dust protected bearing housings or plummer blocks.



6.12 Shoe Shaking Device — The shake imparted to the shoe may be by a self contained geared unbalanced system or by a pair of eccentrics. On three screen and larger machines, a variable speed of shake should be preferred. The speed of shake should range from 350 to 900 stroke/ min. The eccentrics should be fitted preferably with ball bearings, however other types suitably lubricated and protected bearings may be used. The eccentric shaft should be carried on ball bearings in housings rigidly bolted to the main frame.



6.13 Bearing — All high speed shafts should be carried on ball bearings. Where bearing housings are carried on non machined supports or where the shaft deflection is expected to be more than l/ 500 of its span, self-aligning ball bearings shall be used, Adequate locking of the bearings on the shaft shall be provided. 



6.14 Lubrication — All rotating parts should have provision for lubrication. All bearings should be adequately protected from dust and dirt and all housings should have sufficient capacity to hold the lubricant. Lubricating points should be accessible and marked for lubrication. When oil lubrication is required, oil hold covers should be provided, except for pawl and rachet wheel, where manual oil brushing is adequate.



6.15 Frame — The machine frame should be of welded construction with all members formed or cut from structural steel sections. Bracings should be provided in the vertical panels to resist sway. Gusset plates are to be welded at the joints to stiffen these. Four to six foundation bolts not less than 16 mm should hold down the machine. The frame be geometrically aligned to within 3 mm on extreme diagonals.



6.16 Transmission Guards



6.16.1 Guards shall be provided to prevent accidental contact of persons or parts of clothing being caught in the transmission system, unless the system is so constructed or placed as to be safe without guards. 



6.16.2 The guards shall be so designed as not to hinder in easy adjustment, servicing and operation of the cleaner. 



6.16.3 It is preferable that all guards shall be either permanently attached or firmly secured to prevent their removal without the aid of the tools. The servicing and adjustments should be possible without complete removal of the guards.



6.16.4 The guards shall have sufficient strength to support load of 1200 N applied at any point over an area of 0.1 m2 without permanent set.



7 OTHER REQUIREMENTS



7.1 Provisions for the adjustments of the following shall be made;

a) Feed rate;

b) Shaking speed;

c) Screen slope;

d) Air displacement;

e) Screen cleaning assembly;

f) Stroke of shoe assembly; 

g) Broken grains discharge trough; and

h) Emergency switch off button.



7.2 Various controls shall be easily accessible and capable of being locked in a chosen position.



7.3 Provision for belt tightening shall be made.



7.4 Provision for easy transportation and towing with tractor shall be provided. In case of stationary unit, the cleaner should be grouted adequately to withstand static and dynamic loads.



7.5 The cleaner shall be provided with the operators manual (see 4.2 of IS 8132). Manual shall also contain the information given in Annex A of IS 5718.



8 WORKMANSHIP AND FINISH



8.1 Welding used for joining different components shall not be porous (see IS 816).



8.2 The components of the cleaner shall be free from cracks, puts and other visual defects which may be detrimental for their use. The rust preventive coating to the steel components and varnish to the wooden components shall be provided.



9 MARKING AND PACKING



9.1 Marking — Each cleaner shall be marked with the following particulars:

a) Manufacturer’s name and recognized trademark, if any;

b) Model number;

c) Batch, code or serial number;

d) Power rating, kW; and

e) Rated input capacity.



9.1.1 A minimum cautionary notice worded as follows shall be written in vernacular language legibly and prominently on the main body of the cleaner:

a) Do not wear loose dress, bangles, watch, etc, while working;

b) Do not work under the influence of intoxicants like liquor, opium, etc;

c) Children and aged persons should be discouraged for working on cleaner;

d) Do not cross over moving belts;

e) Do not operate cleaner without guards and safety devices;

f) Do not make adjustment when cleaner is working; and

g) Do not put or take-off belt while pulley is running.



9.2 Packing — The cleaner or its components shall be packed as agreed to between the purchaser and the supplier.



9.3 BIS Certification Marking 

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.

10 SAMPLING AND TESTS



10.1 At least one cleaner of a production model shall be tested under type testing for all the requirements of this specification.



10.2 Each cleaner shall be tested under routine testing for the following:

a) Requirements given under 5.1, 7.7 and 9; and

b) Dimensional measurement of the characteristics given in A-3 to A-11 of IS 5718 and comparing the values with those which were obtained for the cleaner type tested:



10.3 For lot acceptance, the method of sampling and criteria of conformity shall be as agreed to between the purchaser and the supplier [see IS 7201 (Part 1)]. 
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FOREWORD



(Adoption clause will be added later)

This standard has been prepared to provide a basic idea for various processes and equipment involved in roller flour milling for the guidance of the millers particularly for modernization and setting up of new mills.

In the preparation of this standard, assistance has been derived from Central Institute of Agricultural Engineering (ICAR), Bhopal.





















1 SCOPE



1.1 This standard covers flow diagrams for roller flour milling.

2 TERMINOLOGY

2.0 For the purpose of this standard, the following definitions shall apply.

2.1 Equipment

2.1.1 Aspirator — An equipment used for aspiration.

2.1.2 Break Roll Mill — A mill equipped with a pair of corrugated rolls placed diagonally or horizontally in parallel alignment, rotating at differential speed towards each other.

2.1.3 Conveyor — An equipment or component through which material is moved from one point to other.

2.1.4 Cyclone Separator — A separating device in which strong centrifugal force acting radially is used in place of relatively week gravitational force acting vertically downwards.

2.1.5 Destoner — A mechanical device which separates stones from the grain.

2.1.6 Disc Separator — An equipment in which particles longer or shorter than wheat grains but similar in diameter can be separated from wheat by means of indented discs with indents of pre-determined shape and size.

2.1.7 Elevator — A conveyor in which the material is moved upwards.

2.1.8 Magnetic Separator — A device to remove magnetic materials from the grain mass.

2.1.9 Middlings Rolls —A pair or pairs of smooth rolls used to reduce middlings in process, to flour particles size. Also called reduction rolls.

2.1.10 Plane Sifter — A shifting machine consisting of a number of super-imposed sieves gyrating together in a horizontal plane, having a rotary motion.

2.1.11 Purser — A machine with one to three layers or ducts of sieves set in an oscillating frame. It employs the principle of separation by size and density to separate a mixture of pure endosperm, composite pieces of endosperm and bran and branny material from each other.

2.1.12 Reels or Revolving Screens — Cylindrical screens with slight inclination into which the material enters at. one end and falls through openings into a collecting mechanisms while over-size material is discharged at the opposite end.

2.1.13 Roller Mill — A mechanism used to grind wheat into flour and by-products. It consists of one or more pairs of cylindrical rolls arranged with their axis parallel and set in a heavy frame. Rolls may be corrugated (Break rolls) or smooth (Reduction rolls) rotating in opposite directions at differential speeds.

2.1.14 Spiral Trieur — A device used principally for separating raw seeds from fractioned or shrivelled wheat kernels. It consists of several spiral canals wound concentrically round on a vertical shaft.

2.1.15 Thickness Grader — A machine which separates particles by thickness. It is effective for separation of unripe grain from whole grain.

2.1.16 Whizzer — A machine which removes water sticking on grain surface after washing by centrifugal force.

2.2 Operations

2.2.1 Aeration — The process of blowing small quantity of air through bulk of agricultural commodity for temperature and moisture equilibration, and prevent biological deterioration.

2.2.2 Air Classification — A process which uses air currents in combination with centrifugal force, to effect the separation of flour particles into different ranges according to size and density.

2.2.3 Aspiration — The process of cleaning by air blast and separating the foreign material which is substantially lower in specific gravity than the produce to be cleaned.

2.2.4 Blending of Wheat — The process of drawing measured amount of different lots from bins and mixing these parts into a uniform blend.

2.2.5 Bolting — Sifting of mill stocks (flour) by means of wire, silk or nylon covered seives.

2.2.6 Break System — The stage in the milling process where the grain is broken open and treated on successive rolls to separate the endosperm from the bran coat.

2.2.1 Brushing — A step in cleaning of wheat, where dust remaining after scouring is removed by action of brushes on the surface of grains.

2.2.8 Chafing — Pneumatic separation of very light materials from the produce.

2.2.9 Cleaning — The removal of foreign or dissimilar material by washing, screening, hand picking, aspiration or any other mechanical means.

2.2.10 Conditioning — Adjustment of moisture content under controlled conditions, followed by a resting period to achieve a proper equilibrium of moisture through individual grains which toughens bran and mellows the endosperm, thereby improving the separation of endosperm from bran.

2.2.11 Camping — Addition of water for inducing optimum moisture for operation of milling process and for getting the desired moisture content of the final products.

2.2.12 Grading — In terms of milling, it means the classification by sifting, prior to purification, of the endosperm particles emanating from the break system into a relatively narrow range of particle size.

2.2.13 Gradual Reduction — The process by which wheat is broken down to flour and by-products in several stages. This makes it possible to separate much of the bran before wheat is pulverized into flour particle size, resulting in a whiter flour with improved baking properties.

2.2.14 Impact Milling — The reduction in size of particles by flinging them at very high speed against a hard surface.

2.2.15 Middling — Particles of wheat endosperm extracted from the break system which have yet to be ground into flour. Also commercially, a by-product of milling, consisting mainly of the coarse material tailing over the end of the reduction system.

2.2.16 Pneumatic Conveying — Transporting of material in enclosed tubes using air under negative or positive pressure as the conveying medium.

2.2.11 Reconstitution — The blending or mixing together of original constituents in the same proportions as found in the original complex substance.

2.2.18 Scouring — Part of the cleaning section in the wheat mill where superficial dirt and loose shreds beeswing are removed by abrasion of wheat surface against perforated metal or emery lined cylinder and thereby blowing away the dirt by air current.

2.2.19 Screening — Separation of grains by a mechanical device (Sieves) where desired material is carried over and undesired material pass through it. It is a method of separating particles on the basis of size.

2.2.20 Tempering — A process less elaborate than conditioning which produces desired physical changes, resulting in optimum milling in wheat by means of water additions and time for penetration.

2.3 Products

2.3.1 ATTA — Whole wheat flour of 90 to 95 percent extraction rate.

2.3.2 Bleaching Agent — A substance added to flour to bleach out the yellow pigment, naturally present in flour and thereby gives a whiter appearance to the flour and the bread product from it, for example, benzoyl peroxide.

2.3.3 Bran — The outer most covering or seed coat of the wheat grain,

NOTE — Commercially, it is a by-product of the milling process consisting of the large pieces of bran remaining after the flour has been extracted from wheat.

2.3.4 Break Flour — Flour produced by the break rolls as the grain passes through the break system of the milling process.

2.3.5 Clean Wheat — The wheat that has been run through a receiving separator for the removal of dockage and other extraneous materials such that it is fit for conditioning and milling.

2.3.6 Germ — The embryo in a cereal grain which grows into the new plant.

2.3.7 Resultant ATTA — A by-product of roller flour mills. After removal of MAIDA, SUJI and bran, the rest 01 the endosperm adhered with bran is ground to make resultant ATTA. This ATTA is quite different from whole meal ATTA.

2.3.8 Shorts — A mixture of small pieces of bran and fibrous material remaining after flour has been extracted from the wheat. It is a by-product used for animal feed.

3 FLOW DIAGRAM

3.1 A basic flow diagram of the flour milling is given in Fig. 1.

3.2 A general flow diagram of milling section is given in Fig. 2.

3.3 A flow diagram for roller flour mill is given in Fig. 3.

3.4 Flow diagram for fractioning process of flour mill is given in Fig. 4.
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FIG 1 BASIC FLOW
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FIG 2 FLOW SHEET MILLING SECTION
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FIG 3 FLOW DIAGRAM FOR ROLLER FLOUR
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FIG 4 FRACTIONING PROCESS OF FLOUR
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FOREWORD



(Adoption clause will be added later)

This standard has been prepared to provide the basic idea about the various operational and equipments involved in pulse milling. In formulation of this standard assistance has been derived from the Centre of Advanced Studies in Post-Harvest Technology at G. B. Pant university of Agriculture and Technology, Pantnagar.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.











1 SCOPE

This standard covers the sequence of operations/ flow diagrams for pulse milling operations.

2 TERMINOLOGY

2.0 For the purpose of this standard, the following definitions shall apply.

2.1 Product

2.1.1 Bean — Pulse grain of the Phaseolus, Cajanus, Cicer, Lens ect, genuses.

2.1.2 Brokens — Broken dehusked or unhusked splits of a pulse grain.

2.1.3 Dehusked Whole Grain — Whole pulse grain with husk/hull removed.

2.1.4 Dhal — Dehusked whole/split or unhusked split cotyledon of the pulse grain.

2.1.5 Germ — The embryo in a pulse grain which grows into the new plant.

2.1.6 Husk — Seed coat, hull, or covering surrounding the pulse grain.

2.1.7 Powder — A mixture containing scoured material removed from dehusked pulse grain during milling plus ground husk and germ.

2.1.8 Pulse — Dried edible seed of a leguminous plant.

2.1.9 Unhusked Whole Grain — Whole pulse grain with husk/hull intact.

2.2 Operation

2.2.1 Aspirations — Aspiration is the process of cleaning by air blast and separating the foreign material which is substantially lower in specific gravity than the produce to be cleaned.

2.2.2 Chaffing — Chaffing is the process of pneumatic separation of very light material from the product.

2.2.3 Cleaning — Cleaning is the process of removal of foreign or dissimilar material by washing, screening, hand picking, aspiration or by any other mechanical means.

2.2.4. Dehusking/Dehulling — Dehusking/dehulling is the process of removing hull or husk from the pulse grain.

2.2.5 Drying — Drying is the process of reduction of moisture in the product usually to a predetermined value.

2.2.6 Grading — Grading is the process of sorting grains into different lots conforming to certain predetermined standards.

2.2.7 Pitting/Scratching — Pitting/ scratching is the process in which the surface of the grain is scratched to impart cracks in the husk/hull so as to facilitate oil or water penetration.

2.2.8 Polishing — Polishing is the operation of providing glossiness to dhal by suitable mechanical operation.

2.2.9 Pretreatment — Pretreatment is the operation of treating the grain in order to loosen the husk or hull (seed coat). The pretreatment may consist of water and/or oil application, soaking and drying, heating and tempering, light roasting, or chemical treatment.

2.2.10 Scalping — Scalping is the process of cleaning in which good grains are dropped through screen opening while larger material is carried over the screen into a saparate spout.

2.2.11 Scouring — Scouring is the process in which outer layers (mainly those comprising the husk/bull) are removed through abrasive action.

2.2.12 Screening — Screening is the process of separation of grains by a mechanical device where the desired material is carried over the device and the undesired material penetrates the device. It is a method of separating grains according to size alone.

2.2.13 Separation — Separation is an operation in which a product is separated from other products using the difference in physical, thermal, electrical or any other property of the product.

2.2.14 Soaking/Steeping — Soaking/steeping is the process in which the grain is soaked in water in order to raise its moisture content.

2.2.15 Sorting — Sorting is essentially a separation operation supplementary to srading.

2.2.16 Splitting — Splitting is the operation in which the pulse grain is separated into two cotyledons.

2.2.17 Roasting/Toasting/Parching — Roasting is the process in which the grains are subjected to dry heating for predetermined period of time.

2.1.18 Tempering — Tempering is the process where the grain is held temporarily between two sucessive operations, so that the moisture content and temperature within the grain mass and within the kernel equalize with moisture and temperature on the surface of grain or grain mass.

2.3 Equipment

2.3.1 Aspirator — Aspirator is a component used for cleaning the grains/seeds by drawing air through the grain/seed.

2.3.2 Cleaner — Cleaner is a machine to remove foreign matter from grain mass.

2.3.3 Conveyer — Conveyer is an equipment or component through which material is moved from one point to another.

2.3.4 Cyclone Separator — Cyclone separator is a separating device in which strong centrifugal force acting radially is used in place of relatively weak gravitational force acting vertically downwards.

2.3.5 Dehuller — Dehuller is a machine used for hulling. While removing the hull it also scours the kernel surface.

2.3.6 Dehusker/Sheller — Dehusker is a machine used to remove husk/hull from the pulse grain. The sheller may be vertical stone type/horizontal stone type or emery coated. The sheller may be vertical/horizontal stone type or emery coated burr mill. Abrasive emery rollers are used commercially for dehusking of grain.

2.3.7 Destoner — A mechanical device which separates stones from the grain.

2.3.8 Disc Separator — An equipment in which particles longer or shorter than pulse grains but similar diameter are separated by means of indented discs with idents of predetermined shape and size.

2.3.9 Dryer — An equipment used to dry the grain to the desired moisture content/predetermined value.

2.3.10 Elevator — A conveyor in which the material is moved upwards.

2.3.11 Screw conveyor — Screw conveyor is used for horizontal conveyance of the grains. With oil application mechanism, these conveyors are used for mixing of oil and water in pre-milling treatments.

2.3.12 Grader — A machine used for grading the grain.

2.3.13 Rollers — It consists of a pair of cylindrical rolls arranged with their exist parallel and set in a heavy frame. Rolls may be steel, stone or emery coated.

2.3.14 Sieve — Slotted sheet metal or woven wire mesh which separates grains by size.

2.3.15 Separator — A machine used to separate the milled product into different fractions.

2.3.16 Splitting Machine — A machine used for splitting the dehusked/unhusked pulse grain into two cotyledons. The machine may be paddle type (impact splitter) or engel berg type rice huller.

2.3.17 Thickness Grader — A machine which separates product by thickness.

2.3.18 Under Runner-Disc Sheller — A machine which is used to remove husk/hull and consists of two horizontal discs, the top one stationary and the lower one rotating. The discs may be of emery or stone.

3 FLOW DIAGRAMS

Flow diagrams indicating various sequence of operations in pulse milling are given in Fig. 1 to 9. These include basic flow diagram for the mill system (Fig. 1); sequence of operations for conventional (dry and wet) milling processes of pigeon pea (Fig. 2 and 3 respectively); CFTRI and Pantnagar processes of pigeon pea milling (Fig. 4 and 5 respectively); chickpea milling process (Fig. 6); black gram (Urd bean)/ green gram (Mung bean) milling process (Fig. 7); pea and lentil milling process (Fig. 8); and Bow chart of CJAE process for pulse milling (Fig. 9). The operation of pitting is common to conventional dry milling and pigeon pea and milling of chickpea, black gram, green gram, pea and lentil.
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FIG 1 BASIC FLOW DIAGRAM OF THE MILL SYSYTEM
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FIG 2 FLOW DIAGRAM FOR TRADITIONAL MILLING OF PIGEONPEA BY DRY METHOD
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FIG 3 FLOW CHART FOR TRADITIONAL MILLING OF PIGEONPEA BY WET METHOD
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FIG 4 FLOW CHART OF CFTRI PIGEONPEA MILLING PROCESS
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FIG 5 FLOW CHART OF PANTNAGAR PROCESS
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FIG 6 FLOW DIAGRAM FOR TRADITIONAL MILLING OF CHICKPEA
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FIG 7 FLOW DIAGRAM FOR TRADITIONAL MILLING OF BLACK GRAM (URD BEAN) AND GREEN GRAM (MUNG BEAN)
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FIG 8 FLOW DIAGRAM FOR TRADITIONAL MILLING OF PEAS AND LENTIL
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FIG 9 FLOW CHART OF CIAE PROCESS OF PULSE MILLING
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Annex 12.docx
Comments on IS 14603 : 1998 (revised draft) - Indian Standard

POTATO GRADER –TESTCODE

 

Following are my comments on the revised IS test code IS 14603.

1.  In section, 2.8 Bruising Assessment, conditioning the samples in a warm humid condition for one night in a hot box is suggested to accelerate the bruising process. 

It would be better to specify the size of hot box (volume) and the mass of tubers to be placed. This gives a uniform ratio of mass of potato stored and volume of container, to enhance accuracy of test results. 

Also it would be appropriate to mention the material of construction of hot box, lie thermocole, PVC, etc.

 The term “hot-boxed” can be replaced with appropriate terms like, samples stored in hot box/ sample under accelerated storage / etc.  , .  

2.  The  sections, 9.1.6.2 Skinning damage, 9.1.6.3 Cutting damage and 9.1.6.4 Bruising damage, are not given in the revised draft. It is presumed that the same contents from the previous version of the code will be maintained.



3. The statements given between the section, 9.1.6.4 Bruising damage and 9.1.7 Determination of Energy Consumption, are not fitting well. May be checked. 

4.  In the section, 9.1.7.2,   it is suggested to calculate the power requirement by the following

formula:

Power (kW) = Torque (kg.m) x Speed (rev/min)

                                           973.363

The torque may be expressed in “Nm”

The term “973.36” used for conversion between hp and kW may be checked.

5. The capacity of the potato grader is determined from the allowable feed rate q0 and the width B of the grading surface; that is

Q = 3.6 q0 B ton/hr. 



ton/hr may be expressed as  tonne/h

qo and B – units of substitution / conversion required may be checked to get “tonne/ h”.

6. Following modification is suggested.

Table : Performance indicators for potato grading machines.

________________________________________________________

Technical indicators

Rate of sorting                          Capacity of the machine to sort potato tubers (tonnes/h)



(R.VISVANATHAN)
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Annex 13_IS 7051.docx
IS: 7051- 1973

Indian Standard

SPECIFICATION FOR

POWER OPERATED MAIZE SHELLERS



0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution on 28 September 1973, after the draft finalized by the Agricultural Machinery and Tractors Sectional Committee had been approved by the Agricultural and Food Products Division Council.

0.2 Separation of maize kernels / grains by beating the cobs with hand tools has been the traditional method for shelling of maize from very early times. Since the output by this method is low and cost of operation is high, power operated maize shellers are now being extensively used and are replacing traditional method. Therefore, it is required to develop the A need was, therefore, felt for preparing of an  Indian Standard on this subject for the guidance of users and manufacturers and periodically revise the same.

0.3 For the purpose of  deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test, shall be rounded off in accordance with IS : 2-1960*. The number of significant places retained in the rounded off value should be the same as that of the specified value in the standard.















* Rules for rounding off numerical values ( revised ).









1. SCOPE

1.1 This standard specifies the material, performance and other requirements for power operated maize shellers.

2. TERMINOLOGY

2.1 For the purpose of this standard, the definitions given in IS: 7052-1973$t shall apply.

3. TYPES

3.1 On the basis of shelling unit, the shellers shall be of the following two types:

a) Disc type, and

b) Cylinder type

3.2 On the basis of method of feeding, the shellers shall be of the following two types:

a) Hopper fed, and

b) Conveyor fed.

3.3 On the basis of source of power to operate the sheller: 

a) Operated by electric motor / engine

 b) Tractor P.T.O operated.  

4. MATERIAL

4.1 Steel and cast iron shall be generally used for the manufacture of different components of the sheller. The material should conform to the relevant Indian Standards, as far as possible. For guidance some of the relevant Indian Standards are given in Appendix A.

5. PERFORMANCE REQUIREMENTS

5.1 Total losses shall not exceed 8-104  percent in which cracked and broken grains shall be not more than 5 1·5 percent.

5.2 Shelling efficiency shall be not less than 9099 percent.

5.3 Cleaning efficiency shall be not less than 957 percent.

5.4 Input capacity per kWh shall be not less than 5 quintals of cobs.

5.5 Corrected output capacity shall be not less than 36 30 percent of the input capacity.

6. OTHER REQUIREMENTS

6.1 The fabrication of the maize sheller construction shall be rigid and strong.,

6.2 The bearings, plummber blocks, keys, belts and pulleys should, as far as possible, conform to relevant Indian Standards. A list of such standards is given in Appendix B.

6.3 Bearings shall be adequately protected against the ingress of dust.

6.4 Arrangements for belt tightening and lubrication of moving parts shall be made.

6.5 All the moving parts will be provided with guard / cover. 

6.6 The direction of rotation will be marked on the moving pulleys, wheels, etc. 

6.7 In case of belt drive, provision shall be made for belt tightening, 

6.8 Provision for inspection window / cover  may be made

6.56.9  Shelling cylinder or disc shall be statically balanced.

6.106 Sieves shall be capable of easy cleaning and replacement.

6.117 Concave clearance, air displacement, screen pitch and sieve clearance shall, as far as possible, be adjustable.

6.128 Each sheller shall be provided with instruction manual containing full information on method of installation and operation of sheller. It shall also contain the information regarding maintenance, ordering replacement of parts and safety precautions.

7. WORKMANSHIP AND FINISH

7.1 The sheller shall be finished in such a manner that it shall be free from defects that may be detrimental for its use. The welding shall be satisfactory in all respects and should not be brittle or porous.

7.2 All exposed metallic surfaces shall be free from rust and shall be painted properly.

8. ACCESSORIES

8.1 The following accessories shall be supplied along with the sheller:

a) Flexible coupling or pulley,

b) Belts,

c) Oil lubricator or grease cups, and

d) Set of tools.



8.2 The following accessories may be supplied on the request of the purchaser:

a) Cylinder or disc,

b) Concave, and

c) Sieves.



9. TESTS

9.1 At least one sheller of each type shall be tested for type testing. Once a sheller has undergone type tests, any major or essential alterations, which the manufacturer intends to make, shall be reported to the testing authority and further type test shall be carried out.

9.2 Each sheller of a type shall be tested for routine tests.

9.3 The method of type and routine testing shall be as given in IS: 7052- 1973*.

10. MARKING AND PACKING

10.1 Each sheller shall be marked with the following information at a prominent place:

a) Manufacturer’s name and trade-mark, if any;

b) Model code and batch number;

c) Cylinder or disc size;

d) Recommended input capacity;

e) Direction of rotation of shelling unit and recommended rev/min; and

f)  Recommended power requirement.



10.1.1 Each sheller may also be marked with the IS1 Certification Mark.

NOTE - The use of the IS1 Certification Mark is governed by the provisions of the Indian Standards Institution (Certification Marks) Act and the Rules and Regulations made there under. The IS1 mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well-defined system of inspection, testing and quality control which is devised and supervised by IS1 and operated by the producer. ISI marked products are also continuously checked by IS1 for conformity to that standard as a further safeguard. Details of conditions under which a licence for the use of the IS1 Certification Mark may be granted to manufacturers or processors, may be obtained from the Indian Standards Institution.

10.2 Packing - The sheller and its components shall be packed as agreed to between the purchaser and the supplier, to avoid damage in transit.



APPENDIX A

(Clause 4.1)

LIST OF RELEVANT INDIAN STANDARDS FOR STEEL AND CGAST IRON



		IS : 210-1970

		Grey iron castings (second revision)



		IS : 226-1969

		Structural steel ( standard quality) (fourth revision )



		IS : 277-1969

		Galvanized steel sheets ( plain and corrugated ) ( second revision )



		IS : 280-1962

		Mild steel wire for general engineering purposes ( revised)



		IS : 808-1964

		Rolled steel beam, channel and angle sections ( revised)



		IS : 1730-1961

		Dimensions for steel plate, sheet and strip for structural and general engineering purposes



		IS : 1731-1971

		Dimensions for stee1 flats for structural and general engineering purposes (first revision )



		IS : 1732.1971

		Dimensions for round and square steel bars for structural and general engineering purposes (first revision )









APPENDIX B

(Clause 6.2)



LIST OF RELEVANT INDIAN STANDARDS ON BEARING,

PLUMMBER BLOCK, ETC



		IS : 529-1959

		Solid-woven impregnated cotton belting for power transmission ( revised)



		IS : 1691-1968

		Cast iron and mild steel flat pulleys ( first revision )



		IS : 2292-1963

		Taper keys and keyways



		IS : 2293-1963

		Gib-head keys and keyways



		IS : 2294-l 963

		Woodruff keys and keyslots



		IS : 2494- 1964

		V-belts for industrial purposes



		IS : 2513-1963

		Boundary dimensions for rolling bearings for general engineering purposes



		IS : 3142-1965

		V-grooved pulleys for V-belts -groove sections A, B, C, D and E



		IS : 3697-1966

		Boundary dimensions for tapered roller bearings



		IS : 4773-1968

		Plummber blocks for rolling bearings
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Annex 13_IS 7052.docx
IS 7052-1973

(Reaffirmed 2012)

Indian Standard

TEST CODE FOR

POWER OPERATED MAIZE SHELLERS



0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution on 28 September 1973, after the draft finalized by the Agricultural Machinery and Tractors Sectional Committee had been approved by the Agricultural and Food Products Division Council. 

0.2 Power operated maize shellers are being extensively manufactured and used in the country for separation of grains from cobs. This test code is a guide for evaluating objectively the performance and constructional durability of maize shellers. This code, covering type tests as well as routine tests, is also intended to help the manufacturers to develop, and various purchasing agencies to select, suitable power operated maize shellers to meet their requirements.

0.3 For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS : 2-1960*. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

1. SCOPE

1.1 This code prescribes method of testing of power operated maize shellers to evaluate their performance and durability.

2. TERMINOLOGY

2.0 For the purpose of this standard, the following definitions shall apply.

2.1 Clean Grain - Shelled grain free from refractions [see IS : 4333 (Part I)-1967$].

2.2 Cleaning Efficiency - clean grains (see 2.1) received at the specified grain outlet(s) with respect to total grain received at grain outlet(s) expressed as percentage by weight.

2.3 Composite Sample - The sample of the grain, husk and shelled cobs formed by combining and blending the primary samples (see 2.10).

2.4 Concave Clearance -The maximum clearance between cylinder and concave.

2.5 FPeed Rate-The weight of the cobs fed into the sheller per unit time.

2.6 Final Sample -The sample drawn from the composite sample (see 2.3) for analysis.



*Rules for rounding off numerical values ( revised ).

$Methods of analysis for food grains: Part I Refractions. 



2.7 Input Capacity - The maximum feed rate at which the power requirement is minimum and total losses and efficiencies are within the specified limits (see 5.1, 5.2 and 5.3 of IS: 7051- 1973 - Specification for power maize shellers).

2.8 Output Capacity - The weight of the grains received at the specified grain outlet(s) when collected at input capacity (see 2.7).

2.9 Power Operated Maize Sheller - A machine operated by a prime mover (see 2.11) to separate the grains from cobs and also to remove the impurities husk from grains.

2.10 Primary Sample - The weight of the grain, husk and shelled cobs taken from the outlets for a specified period of time.

2.11 Prime Mover - An electric motor or engine or tractor used for running the sheller.

2.12 Routine Tests - Tests carried out on each sheller to check the requirements which are likely to vary during production.

2.13. Screen Pitch - Inclination of screen with the horizontal plane in degrees.

2.14 Shelling Efficiency - Percentage by weight of shelled grains from all outlets of the sheller with respect to total grain input.

2.15 Sieve Clearance -The maximum vertical distance between two successive sieves.

2.16 Total Loss-The sum of the following losses in a sheller expressed in percentage.

2.16.1 Blown Loss -The clean grain (see 2.1) lost along with the husk with respect to total grain input, expressed as percentage by weight.

2.16.2 Cracked and Broken Grain Loss - Cracked and broken grains from the specified grain outlet(s) with respect to total grain received at outlet(s) expressed as percentage by weight.

2.16.3 Sieve Loss -The clean grain (see 2.1) dropped through the sieve, left over sieve and stuck in the sheller with respect to total grain input, expressed as percentage by weight.

2.16.4 Unshelled Loss - Unshelled grain (see 2.18 ) from all outlets with respect to total grain input, expressed as percentage by weight.

2.17 Type Test -Tests carried out on sheller to prove the conformity with the requirements of relevant standard. These are intended to prove the general qualities and design of a particular type of sheller.

2.18 Unshelled Grain- Grains still in the cobs after the shelling.

3. SELECTION AND SPECIFICATION OF SHELLER FOR TEST

3.1 Selection of Sheller -The maize sheller shall be taken from the series production by the testing authority with the agreement of the manufacturer.

3.2 Specification and Other Literature-The manufacturer shall supply all literature, operational manual and schematic diagram of material flow of the sheller. The manufacturer shall also supply the specification sheet duly filled in as given in Appendix A as well as any further information required to carry out the tests.

NOTE - Operational manual shall include maintenance and adjustments schedule and safety precautions.

4. TESTS

4.1 Type Tests

4.1.1 General

a) Checking of specification (see 6.1)

b) Checking of material (see 6.2)

c) Visual observations and provision for adjustments (see 6.3)

4.1.2 Test at No Load

a) Power consumption (see 7.1)

b) Visual observations (see 7.2 )

4.1.3 Test at Load

a) Short run tests (see 8.1):

1) Total losses [see 8.1.8 (f)]

2) Shelling efficiency [see 8.1.9 ( a ) ]

3) Cleaning efficiency [see 8.1.9 ( b ) ]

4) Power consumption ( see 8.1.10 )

5) Input capacity (see 8.1.11)

6) Output capacity (see 8.1.12 )

7) Corrected output capacity (see 8.1.13)

8) Visual observations (see 8.1.4.6)

b) Long run test (see 8.2)

4.2 Routine Tests 

4.2.1 Essential

a) Visual observations and provisions for adjustments (see 6.3 ) 

b) Test at no load (see 7.1 and 7.2 )

4.2.2 Optional

a) Checking of specification (see 6.1)

b) Checking of material (see 6.2)

5. PRE-TEST OBSERVATIONS

5.1 Determination of Grain - Ratio in Cob Ratio s -Take ten samples of the de-sheathed (after removal of husk / sheath) cobs at random. Each sample shall be not less than one kg in weight. Separate the grain from the cobs manually for each sample. Take the weight of grain and shelled cob separately for each sample, and calculate their ratio. The average of the ten samples shall be taken as grain - and shelled cob ratio.

5.2 Moisture Content of Grain -Take suitable samples of grain (see 5.1) and test them in accordance with IS : 4333 (Part II)-1967* for moisture determination and expressed in percent d.b..

5.3 Running-in and Preliminary Adjustments -The sheller shall be new and run-in before commencing the test by the manufacturer in accordance with the instructions and in collaboration with the testing authority for at least one hour. The adjustments for the speed of different shafts, concave clearance, speed of the prime mover, screen pitch, etc, shall be done according to manufacturer’s recommendations.

6. GENERAL TESTS

6.1 Checking of Specification- Check all the dimensions and specification mentioned by the manufacturer (see 3.2) and record the data in proforma pro forma as given in Appendix A.

6.2 Checking of Material - Check the material for all components and record the data in proforma  forma as given in Appendix B.

6.3 Visual Observations and Provisions for Adjustments – Record the observations and adjustments according to Appendix C.

7. TEST AT NO LOAD

7.1 Power Consumption

7.1.1 Install the sheller on level and preferably on hard surface and set the clearances, screen pitch, etc, in accordance with manufacturer’s recommendations. Use electric motor of appropriate power, duly fitted with an energymeter for running the sheller.

7.1.2 Run the sheller at no load for at least half-an-hour at the specified revolution of shelling unit and record the readings of the energymeter at interval of 5 minutes. The difference between two consecutive readings shall give power consumption for 5 minutes. Calculate power consumption at no load for one hour.

7.1.3 Record the data according to item (1) of Appendix D.

7.2 Visual Observations - During and after completing power consumption test (see 7.1), the observations given in item (2) of Appendix D shall be made visually and recorded.

8. TEST AT LOAD

8.1 Short Run Tests

8.1.1 Install the sheller on level and preferably on hard surface and set the clearances, screen pitch, etc, as per manufacturer’s recommendations.

8.1.2 Take sufficient quantity of de-sheathed cobs of the same variety free from plant leaves, stalk, etc. The cobs should, as far as possible, be of the same size. The moisture content of the grain shall be 10 to 18 percent.

8.1.3 Attachment of Prime Mover and Sheller - Attach the sheller with a suitable prime mover, preferably electric motor. An energymeter or some form of transmission dynamometer shall be fitted.  The power delivered to the sheller may be supplied in following ways:



*Methods of analysis for food grains: Part II Moisture. 

a) Direct coupling the prime mover with the main axle of the sheller, and

b) Connecting the prime mover with the help of flat or V-belt and pulleys with the main axle of the sheller.

In case of (a), the power delivered to the sheller would be the power output of the prime mover; whereas in case of (b), the allowances for fat belt and V-belt drive losses may be taken as 6 and 3 percent, respectively.

8.1.4 Operation and Collection of Data - Operate the sheller at the specified speed of the shelling unit for one hour at a feed rate 50 percent of the specified value by the manufacturer.

8.1.4.1 During the run period collect the following samples and data:

a) Four sets of primary samples from grain,  empty (shelled) cobs and husk  impurities outlet for a period of two minutes for each set; and

b) Record the speed of main shaft by a revolution counter or an accurately calibrated tachometer. The reading of energymeter or dynamometer shall also be taken at an interval of 15 minutes.

8.1.4.2 At the end of one hour feeding, run the sheller idle for some time, so that practically the entire material already fed comes out. At the end of the test, collect the material dropped through sieve, retained on sieve, the material stuck in the sheller and the grain received at grain outlet(s).

8.1.4.3 Repeat the test given at 8.1.4 for minimum of three times at various feed rates covering the maximum feed rate.

8.1.4.4 Conduct the above test at feed rate which has been determined as input capacity (see 8.1.11) at the following shelling unit speeds:

a) Speeds about 10 and 20 percent more than specified speed, and

b) Speeds about 10 and 20 percent less than specified speed.

8.1.4.5 Record the data according to Appendix E.

8.1.4.6 Visual observations-During and after the run tests, inspect the sheller visually, and record the observations according to Appendix E.

8.1.5 Preparation of Composite Sample - The primary samples [see 8.1.4.1 (a)] collected at a particular feed rate shall be thoroughly mixed and blended to constitute a homogenous composite sample for different outlets. The samples collected at sieve underflow, overflow and stuck in sheller should also be mixed thoroughly to form a composite sample.

8.1.6 Selection of Final Sample -Take one kilogram of final sample from each composite sample (see 8.1.5) of different outlets. If it is not possible to get one kilogram sample at husk  impurities outlet, take total composite sample as a final sample.

8.1.7 Analysis of Final Sample - Analyze the final sample (see 8.1.6 ) obtained at different outlets for different feed rates by picking with hand separately for the following and record the data according to Appendix F:

a) Cracked and broken grain,

b) Refractions,

c) Unshelled grain, and

d) Clean grain.

NOTE - Analysis for cracked and broken grains shall be made only from the samples taken at specified grain outlet(s).



8.1.8 Determination of Total Losses

a) Total grain input = Feed rate x Grain content (see 5.1)

b) Percentage of unshelled grain = 100 (Quantity of unshelled grain obtained from all outlets in kg) / Total grain input in kg.

c) Percentage of cracked and broken grain = 100 [Cracked and broken grain from specified grain outlet(s) in kg] / Total grain received at grain outlet(s) in kg

d) Percentage of blown grain = 100 (Quantity of clean grain obtained at impurities  husk outlet in kg) / Total grain input in kg.

e) Percentage of sieve loss = 100 (Clean grain obtained at sieve overflow + Sieve underflow + Stuck grain in kg) / Total grain input in kg

f) Total losses = Sum of losses opined at (b), (c), (d) and (e) above.

8.1.8.1 Record the data according to Appendix G.

8.1.9 Determination of Efficiencies

a) Shelling efficiency = 100 - Percentage of unshelled grains

b) Cleaning efficiency = 100 [Clean grain received at grain outlet(s) in kg] / Total grain received at grain outlet(s) in kg

8.1.9.1 Record the data according, to Appendix G.

8.1.10 Determination of Power Consumption

a) In case of energymeter fitted prime mover, the difference between two consecutive readings [see 8.1.4.1 (b)] shall give power consumption for 15 minutes. Calculate the power consumption for one hour giving due allowances to type of drive (see 8.1.3). 

b) In case of dynamometer fitted prime mover, the average of reading taken shall give the average torque required. Calculate the power requirement by the following formula:

Power in kW = (Torque in kgf. m x Speed in rev/min) / 973.363

8.1.10.1 Record the data according to Appendix G.

8.1.11 Determination of Input Capacity - Select the feed rate at which the total losses [see 8.1.8 (f) ] and efficiencies (see 8.1.9) are within the specified limits (see 5.1, 5.2 and 5.3 of IS: 7051- 1973*) and power consumption is minimum. This should be achieved by drawing a curve for losses and efficiencies against various feed rates. Capacity in terms of energy consumed shall be calculated by dividing the capacity by power consumed (8.1.10).

8.1.11.1 Record the data according to Appendix G.

8.1.12 Determination of Output Capacity-Take the weight of shelled grain received at specified grain outlet(s) and record the data according to Appendix G.

8.1.13 Determination of Corrected Output Capacity-To avoid the variation of moisture content of grain and grain – cob ratio, the output capacity as obtained under 8.1.12 should be corrected at 12 percent moisture and 406 percent grain - cob ratio by the following formula:

W1 = [W- {W (M-12)}/88] (40/R)

 

where

W1 = corrected output capacity,

W = output capacity (see 8.1.12)

M = observed moisture content (see 5.2), and

R = observed grain – cob ratio in percent (see 5.1),

8.1.13.1 Record the data according to Appendix G.

8.2 Long Run Test - Operate the sheller for at least 20 hours which should be covered by continuous run of at least 5 hours. If facilities are available it may be run for 50 hours. Record the major breakdowns, defects developed and repairs made, according to Appendix H.

9. SUMMARY REPORT

9.1 For the guidance of the users, compile a summary report on the proforma as given in Appendix J.





*Specification for power operated maize shellers.

 

 




APPENDIX A

(Clauses 3.2 and 6.1)

SPECIFICATION SHEET

To BE FILLED BY

 Manufacturer	      Testing Station

1. General:

a) Make

b) Model

c) Type

d) Year of manufacture

2. Power Unit:

a) Provision

b) Type of prime mover

c) Recommended power, kW or hp

d) Type of drive

3. Main Drive:

a) Type

b) Size of belt

c) Size of pulley

d) Diameter of main shaft

4. Shelling Unit:

a) Type

b) Constructional features

c) Diameter

d) Width

e) Recommended speed

f) Number and size of beaters/ projections/bars

5. Concave:

a) Type

b) Diameter

c) Length

d) Concave clearance range

e) Recommended concave clearance

f) Clearance adjustment provision

To BE FILLED BY

 Manufacturer	      Testing Station

6. Sieve:

a) Type

b) Number

c) Total length and width

d) Effective length and width

e) Number of holes per cm2

f) Size of hole

g) Sieve clearance

h) Screen pitch range

j) Recommended screen pitch

7. Shaker:

a) Type

b) Number of strokes per minute

8. Blower:

a) Number

b) Type

c) Number of blades

d) Size of blades

e) Diameter

f) Recommended speed

g) Recommended air displacement

h) Provision for changing air displacement

9. Elevator:

a) Type

b) Capacity

c) Grain spout size

d) Height above ground level

10. Hopper:

a) Type

b) Capacity

c) Method of feeding

d) Recommended maximum feed rate

11. Transport:

a) Type

*b) Number of wheels

*c) Size of wheels

12. Fly Wheel Size

13. Overall Dimensions:

a) Length

b) Width

c) Height

d) Total weight

14. Tools, Accessories and Manuals

Provided:

NOTE 1 -The items which are not applicable in a particular sheller shall be crossed while filling.

NOTE 2 -If any other items are provided, their details shall be filled in.

*In case wheels are not provided, details of alternative provision shall be given.

 




APPENDIX B

( Clause 6.2 )

MATERIAL OF CONSTRUCTION DATA SHEET

1. Date of Test

2. Material of Construction:

		Sl. No.

(1)

		Component

(2)

		Material

(3)

		Size

(4)

		Weight

(5)



		1

		Frame

		

		

		



		2

		Hoppper

		

		

		



		3

		Cylinder/Disc cover

		

		

		



		4

		Cylinder/Disc

		

		

		



		5

		Beater/Projection/Bar

		

		

		



		6

		Concave

		

		

		



		7

		Blower

		

		

		



		8

		Main shafts

		

		

		



		9

		Blower shaft

		

		

		



		10

		Fly wheel

		

		

		



		11

		Sieve

		

		

		



		12

		Shaker

		

		

		



		13

		Elevator

		

		

		



		14

		Transport wheel

		

		

		



		15

		Pulleys

		

		

		



		16

		Others

		

		

		







 NOTE 1 -Delete the component which is not applicable to a particular sheller and add if any other component is provided.

NOTE 2 - Co1umn 4 and 5 should be recorded wherever feasible.

Testing Engineer

APPENDIX C

(Clause 6.3 )

DATA SHEET FOR VISUAL OBSERVATIONS AND PROVISIONS FOR ADJUSTMENTS



1. Observations:

a) Adequacy of marking of inlet and outlets

b) Adequacy of marking of direction of rotation of shelling unit

c) Adequacy of protection of bearings against the ingress of dust

d) Adequacy of safety arrangements, specially at moving points

e) Provision for lubrication of moving parts

f) Provision for belt tightening

g) Provision for transportation

h) Provision for easy changing of components requiring frequent replacement

i) Provision for easy replacement and cleaning of screens

j) Provision for anti-corrosive coatings

k) Tightness of bolts and nuts and other fasteners

l) Balancing of shelling unit

m) Welding of seams

n) Other observations

2. Provision for Adjustments of:

a) Feed rate

b) Concave clearance

c) Speed

d) Screen pitch

e) Sieve clearance

f) Air displacement

Testing Engineer

 




APPENDIX D

(Clause 7.1.3 and 7.2 )

TEST AT.NO LOAD DATA SHEET

1. Power Consumption:

a) Source of power

b) Type of drive

c) Total time of run

d) Energymeter readings at interval of 5 minutes

e) Average power consumption for one hour, kW or litres/h, 

        incase of fuel consumed when engine is used as power source

2. Observations:

a) Presence of any marked oscillation during operation

b) Presence of undue knocking or rattling ,sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Any marked unusual wear or slackness in any component

f) Any marked rise in bearing temperature

g) Other observations



Testing Engineer





APPENDIX E

(Clauses 8.1.4.5 and 8.1.4.6)

TEST AT LOAD DATA SHEET

1. Source of Power

2. Power Rating

3. Type of Drive

4. Variety of Maize

5. Grain – Cob Ratio

6. Moisture Con tent

7. Concave Clearance

8. Screen Pitch

9. Sieve Clearance 

 






10. Test Data*

		Sl. No.

		Date 

		Starting time

		Stopping time

		Duration of operation

		$ Speed (rev./min)

		Feed rate (quintal/h)

		Power required (kW) or fuel consumed (litre/h)

		No. of primary samples

		Quantity (kg) of primary samples  from 

		Total quantity of grain at grain outlet(s) (kg)

		Total quantity at sieve under flow (kg)

		Total quantity of material stuck in sheller (kg)



		

		

		

		

		

		

		

		

		

		Grain outlet(s)

		Husk Impurities  outlet

		Shelled cobs outlet

		

		

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)

		(12)

		(13)

		(14)

		(15)



		

		

		

		

		

		

		

		

		i)

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		ii)

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		iii)

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		iv)

		

		

		

		

		

		





* The data shall be collected for every test conducted on different feed rate.

$ Test shall be conducted at specified speeds 10 and 20 percent and more than specified.  

11. Observations:

a) Presence of any marked oscillation during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Frequent clogging of shelling units

f) Frequent clogging of sieve aperture

g) Smooth flowing of material through different components

h) Vibration free running of fan

i) Frequent clogging of grain in elevator unit

j) Any marked rise in bearing temperature

k) Any marked wear, deformation and breakdown

l) Frequent loosening of fasteners

m) Other observations (if any)



Testing Engineer





APPENDIX F

(Clause 8.1.7)

DATA SHEET FOR ANALYSIS OF FINAL SAMPLES



		Sl. No.

		Feed rate

		Shelling unit speed

		Sample from

		Weight of



		

		

		

		

		Unshelled grain

		Cracked and broken grain

		Clean grain

		Other refractions



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)



		

		

		

		i. Grain outlet (s)

		

		

		

		



		

		

		

		ii. Husk  Impurities outlet 

		

		

		

		



		

		

		

		iii. Shelled cobs outlet

		

		

		

		



		

		

		

		iv. Sieve underflow

		

		

		

		



		

		

		

		v. Material stuck in sheller

		

		

		

		







Testing Engineer

NOTE - For different feed rate and for different speed of shelling unit use the same proforma as above. 




APPENDIX G

(Clauses 8.1.8.1, 8.1.9.1, 8.1.10.1, 8.1.11.1, 8.1.12 and 8.1.13.1)

DATA SHEET FOR LOSSES, EFFICIENCIES, POWER  REQUIREMENT AND CAPACITIES



		Sl. No.

		Item

		Test No.



		

		

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		1. 

		Shelling unit speed, m/s (rpm)

		

		

		

		

		

		

		

		

		

		



		2. 

		Feed rate,  quintal/h

		

		

		

		

		

		

		

		

		

		



		3. 

		Power required, kW

		

		

		

		

		

		

		

		

		

		



		4. 

		Total grain received at grain outlet(s)

		

		

		

		

		

		

		

		

		

		



		5. 

		Percentage of unshelled grain

		

		

		

		

		

		

		

		

		

		



		6. 

		Percentage of cracked and broken grain

		

		

		

		

		

		

		

		

		

		



		7. 

		Percentage of blown grain

		

		

		

		

		

		

		

		

		

		



		8. 

		Percentage of sieve loss

		

		

		

		

		

		

		

		

		

		



		9. 

		Percentage of total loss

		

		

		

		

		

		

		

		

		

		



		10. 

		Shelling efficiency

		

		

		

		

		

		

		

		

		

		



		11. 

		Cleaning efficiency

		

		

		

		

		

		

		

		

		

		



		12. 

		Input capacity, quintal/h

		

		

		

		

		

		

		

		

		

		



		13. 

		Output capacity, quintal/h

		

		

		

		

		

		

		

		

		

		



		14. 

		Corrected output capacity, quintal/h

		

		

		

		

		

		

		

		

		

		





 

Testing Engineer



APPENDIX H

(Clause 8.2)

LONG RUN TEST DATA SHEET

 

1. Total Running Time

2. Continuous Running Time

3. Breakdowns in Shelling Unit

4. Breakdowns in Cleaning Unit

5. Breakdowns in Elevating Unit

6. Breakdowns in Body

7. Any Major Repairs Conducted

8. Any Other Observations



Testing Engineer

APPENDIX J

(Clause 9.1)

SUMMARY REPORT

1. Name of Manufacturer

2. Model Number

3. Name of Testing Station

4. Variety of Maize Used

5. Grain – Cob Ratio

6. Moisture Content

7. Adjustments:

a) Speed

b) Screen pitch

c) Concave clearance

d) Sieve clearance

e) Air displacement

8. Power / Fuel Requirement, kW or litre/h:

a) At no load

b) At load on input capacity

9. Losses, percent:

a) Cracked and broken grain

b) Unshelled grain

c) Sieve loss

d) Blown loss

e) Total loss

10. Input Capacity, quintals/h

11. Variation on Input Capacity:

a) At 10 percent more than specified speed

b) At 20 percent more than specified speed

c) At 10 percent less than specified speed

d) At 20 percent less than specified speed

12. Input Capacity, quintals/kWh

13. Output Capacity, quintals/h

14. Output Capacity, quintals/kWh

15. Corrected Output Capacity, quintals/kWh

16. Any marked Observation Affecting Performance

17. Any mMarked Breakdowns

18. Other Observations



Testing Engineer
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FOREWORD



(Adoption clause will be added later)

Pulses, chief source of protein to vast vegetarian population, are mostly consumed in the form of dehusked splits, i.e., dal, in the Indian subcontinent. The process of pulse milling involves cleaning and grading of raw grains, pre-milling treatments to loosen the seed coat and, dehusking and splitting in a mill. Pulse milling is third largest food processing industry after wheat and rice. Several research organizations and entrepreneurs have developed low capacity (75 to 215 kg/h) units for cottage and small-scale milling of pulses.  

Milling of pulses is removal of outer husk/hulls and splitting the grain into two equal halves. The husk/hull is more tightly held by the kernel of some pulses poses problems. The alternate wetting and drying method is used to facilitate de-husking and splitting of pulses. The traditional method of milling yields only 65-70 % as compared to 82-85 % potential yield. Also, traditional methods result in high losses in the form of powder and broken.

	In reporting the result of a test made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’.

















1 SCOPE  

1.1 The test code suggests the method for testing of mini dal mills for milling recoveries and performance.  

1.2 Uniform test code will help in comparison of mini dal mills of different makes and designs. 

2 Terminology 

2.0 For the purposes of this Standard the following definition apply.

2.1 Auger feed system — Auger feed system is used to maintain uniform feed rate to milling unit,    

2.2 Blower — Removes light impurities present in raw grains and separates pulse milling byproduct (husk and powder)   

2.3 Broken — Part of cotyledons with size less than half obtained in milled fractions  

2.4 Capacity of dal mill — Quantity of whole grain milled per unit time  

2.5 Conveyor clearance — The clearance between the outside diameter of screw and its casing 

2.6 Cyclone separator — Removes husk and powder component from milled fractions with the help of suction blower 

2.7 Dal — Dehusked splits of cotyledons with no chipped edges  

2.8 Dal Mill —A machine or combination of machines operated by a prime mover to remove husk from pulse grains and split it into cotyledons (dal) using emery rollers or double disk vertical or horizontal burr mill (chakki). 

2.9 Dal recovery — Percentage of dal (dehusked whole and splits) recovered after milling on the basis of whole grain  

2.10 Dehusking — Operation of husk removal from the cotyledons. 

2.11 Dehusking efficiency — It is an expression which indicates degree of dehusking and quality index of milled pulses. 

2.12 Feed rate — Quantity of whole grain (in kg) fed into the inlet of milling unit per unit of time  

2.13 Graded grains —Grading of grains removes foreign matters such as, lumps of earth, dirt, gravel, chaff, straw, etc., present in raw material and gives grains of uniform size passed through and retained on the specified whole size screens. 

2.14 Grain mixture — It is the mixture of whole grains with impurities and foreign matter. 

2.15 Husk — Outer seed coat which covers the cotyledons of whole grain. 

2.16 Maximum input capacity — It is the maximum feed rate at which no obstruction occurs with moving components of the mill. 

2.17 Milled mixture — The mixture of whole and dehusked grain, dal (with and or without husk), broken, powder and husk, obtained after passing through milling unit. 

2.18 Milling — Milling of pulses involve removal of husk and splitting of cotyledons. 

2.19 Milling clearance — The gap between the stationary and rotating discs, or the clearance between abrasive roller surface and the screen around it, is referred as milling clearance. 

2.20 Milling efficiency — The milled fraction obtained at the outlet, excluding unhusked whole grains, with respect to total input of whole grain expressed in percentage by mass. 

2.21 Milling unit — A unit or part of dal mill where operation of dehusking and or splitting of pulses takes place. 

2.22 Milling unit output capacity — The mass of milled fraction obtained at outlet of the milling unit per unit time. 

2.23 Operational input capacity — The feed rate at which the machine operates without any clogging or disruption per unit time. 

2.24 Pearled grain — Dehusked but not splitted whole grain of pulse.  

2.25 Polishing unit — A separate or part of dal milling unit which imparts glaze, colour and improves appearance of dal. 

2.26 Powder — In the process of husk removal by abrasive rollers fine particles of cotyledons are produced which gets mixed with husk fraction. 

2.27 Pretreatment — It is pre-milling treatment given to pitted or whole grains in order to loosen the grip of husk on cotyledons. 

2.28 Prime mover — Source of power used for operation of dal mill. 

2.29 Sample — The known quantity of grain taken prior to milling operation. Samples can also be drawn at the outlet of the dal mill for analysis of milling performance. 

2.30 Sieve oscillation — Number of strokes of sieve set in cleaner or grader takes place per unit time. 

2.31 Sieve slope — Inclination given to sieve set with the horizontal plane in degrees for easy grain movement. 

2.32 Sieve unit — Integral or separate component of pulse milling unit to clean and grade raw grains, and separate whole grains and broken from milled fractions. 

2.33 Splitting — Separation of dehusked whole grain into two cotyledons.  

2.34 Whole grain — Whole grain of pulse with intact husk cover over cotyledons.  

3 SELECTION AND SPECIFICATION OF DAL MILL  

3.1 Selection — For testing and certification purpose, a dal milling unit must be selected from randomly from the available lot.  

3.2 Specification — Specifications and literature related to the milling unit must be collected from the manufacturer or fabricator. General specification of the machine, includes overall dimensions, critical machine parameters and operational details viz., slopes, clearance, screen sizes, recommended rpm, rated capacity at rated rpm, recommended power requirement, performance efficiency etc. Operational manual and the schematic process flow chart indicate the milling procedure to be adopted for the dal mill. The manufacturer should also supply the maintenance schedule and procedures.  

3.3 Running-in and Preliminary Adjustments — Proper installation of dal mill on leveled and hard ground as per the recommendations. Make the connections of prime mover (electric motor) through voltage stabilizer and suitable energy meter. Carry out the run-in test for running the machine as per the recommendation of manufacture. The run-in test shall be carried out at least for 30 minutes. During this test, the adjustments for different mill components such as, milling clearance, speed of various shafts, belt tightness, sieve slope, etc., should be done. 

4 TESTING PROCEDURES 

4.1 Type of tests 

4.1.1 General 

a) Checking of specification. 

b) Power requirement. 

c) Major components: Checking materials of construction as per specifications. 

d) Visual observations and provision for various adjustments. 

e) Process-flow charts for different pulses as specified. 

4.1.2 Test at No-load — Mill to be run for 30 minutes without any input. During the period following observations to be recorded. 

a) Power consumption. 

b) Noise/Vibration. 

c) Visual observation. 

d) Speeds of different shafts (rpm). 

e) Mechanical problems, if any. 

4.2 Moisture Content of Grain — Initial moisture content of the grains to be determined in accordance with IS 4333 (Part 2). 

4.3 Quality of Grain Legume — Take cleaned and graded grain for testing of the mill. Assess the grain quality, potential dal recovery and variety of the crop. Analyze the grain sample for fractions, viz. such as pearled grain, dal, broken and impurities, if any. 

4.4 Test at Load 

a) Short run tests can be conducted for 30 minutes:  

i) Pitting (I Pass)  

1) Feed rate (kg/h) 

2) Power Consumption (kWh) 

3) Speed of different shafts (rpm) 

i. Roller 

ii. Chakki 

iii. Cyclone blower 

iv. Grader 

4) Milled fractions 

v. Unhusked whole 

vi. Dehusked whole 

vii. Unhusked dal 

viii.  Dehusked dal 

ix. Broken 

x. Husk & Powder 

5) Output Capacity (kg/h) 

6) Dal recovery I Pass (%) 

7) Degree of dehusking I Pass (%) 

8) Quality index (%) 	

9) Dehusking efficiency I Pass (%) 	 	 

10) Visual observations 

11) Sound/Noise/Vibration 

4.5 Pre-milling Treatment Adopted 

Record details of pre-milling treatment given to grains after first pass to loosen the seed coat which affects the milling efficiency and dal recovery before milling in second pass. 

a) Water soaking pre-treatment 

b) Oil and Water Pre-treatment 

c) Thermal pre-treatment 

4.6 Milling in II Pass (Roller or Chakki) 

a) Milling (II Pass)  

i) Feed rate (kg/h)

ii) Power Consumption (kWh) 

iii) Speed of different shafts (rpm) 

1) Roller 

2) Chakki 

3) Cyclone blower 

4) Grader

5) Milled fractions 

6) Unhusked whole 

7) Dehusked whole 

8) Unhusked dal 

9) Dehusked dal 

10) Broken 

11) Husk & Powder 

iv) Output Capacity (kg/h) 

v) Dal recovery II Pass (%)

vi) Degree of dehusking II Pass (%)

vii) Quality index II Pass (%) 

viii) Dehusking efficiency II Pass (%) 	 	

ix) Visual observations 

x) Sound/Noise/Vibration.



5 LONG RUN TEST 

5.0 For long run test the dal mill needs to be run for 24 hours and 6 hours continuously. Observations regarding problems/breakdowns, noise/vibration, speed of shafts, unusual sound, slippage of belts etc. need to be recorded. 

6 CALCULATION FOR PERFORMANCE ANALYSIS 

6.1 Separation of each component of milled fractions, viz., whole grain, dehusked whole (gota), unhusked dal, dehusked dal, broken and by-product (powder and husk) was done after milling.  

6.1.1 Performance of Dal Mill 

a) Dal recovery (%) = 



b) Degree of dehusking (DD) (%) =  

c) Quality Index (QI) (%) =      

d) Milling or Dehusking Efficiency (%) = 

Where,  	 

Wdw = weight of dehusked whole 

Wdd = weight of dehusked dal 

Wi = weight of input sample  

Wuw = weight of unhusked whole 

Fw = weight of finished product (Dehusked whole & dal) 

Bw = weight of broken 

Pw = weight of powder 



7 DETERMINATION OF ENERGY CONSUMPTION 

a) Specific energy consumption in operation of dal mill (if watt meter is used).



Where,  

 	Sp = Specific energy for milling, Wh/kg 

	Q    = Output of the machine, kg/h 

 	PL= Average watt meter reading at load, W  	

PNL= Average watt meter reading at no-load, W  	

ƞ L= Prime mover efficiency at load (if not specified, it may be assumed as 0.90)  	ƞ NL= Prime mover efficiency at no load (if not specified, it may be assumed as 0.50).



b) In case of energy meter used, the difference between two consecutive readings shall give power consumption for 30 minutes. Calculate the specific power consumption, multiplying by time interval and dividing it by output capacity of mill (kg/h). 	

8 SUMMARY REPORT 

Summary test report needs to be prepared for guidance of the users.  

 

 

 

 

 

 

ANNEX A

OBSERVATION SHEET

		To be filled by



		Manufacturer

		Testing Station





A-1    	GENERAL 

a) Make 

b) Model 

c) Type 

d) Year of manufacture 

A-2  	POWER UNIT 

a) Provision 

b) Type of prime mover 

c) Recommended power, kW or hp 

d) Type of drive 

A-3  	MILLING UNIT 

a) Type 

b) Constructional feature 

c) Diameter (D) 

d) Width 

e) Length (L) or L/D ratio 

f) Recommended speed 

g) Milling surfaces (Abrasive) 

h) Milling surfaces (Chakki) 

i) Milling clearance range 

j) Number and type of bearings 

k) Weight of complete milling unit 

A-4 	GOTA SPLITTER 

a) Gota Feed rate to splitter, kg/h 

b) Power consumption of splitting operation, kWh 

A-5  	SIEVE UNIT 

a) Type 

b) Number of screens  

c) Total length and width (in case of flat screen) 

d) Total length and diameter (in case of rotary screen). Length and diameter of each rotary screen in series. 

e) Effective length and width (in case of flat screen) 

f) Number of holes per cm2 of each screen 

g) Size of hole slot of each screen 

h) Sieve clearance (in case of flat screen) 

j) Screen slope range 

k) Recommended screen slope 

m)  Type of oscillator (in case of flat screen) 

n) Stroke length (in case of flat screen) 

p) Number of strokes per minute (in case of flat screen) 

q) Drive 

r) Number and type of bearings 

s) Provision for screen cleaning  

A-6  	BLOWER/ASPIRATOR  

a) Number of blower/aspirator 

b) Type 

c) Number of blades 

d) Size of blades 

e) Diameter of blower/aspirator  

f) Air flow rate:  

i) At minimum opening 

ii) At maximum opening 

g) Recommended speed 

h) Recommended air displacement 

j)    Provision for changing air displacement 

k)   Size of inlet opening 

m)  Size of outlet opening 

n) Drive 

p)	Number and type of bearings 

A-7 	CYCLONE SEPARATOR 

a) Number 

b) Diameter 

c) Height 

d) Inlet size 

e) Outlet size 

f) Air outlet size 

A-8 	CONVEYOR 

a) Type 

b) Number 

c) Diameter 

d) Pitch 

e) Recommended speed 

f) Casing type 

g) Number and type of bearings 

A-9 	GRAIN FEEDING TO MILLING UNIT 

a) Type - Manual/Mechanical (Bucket elevator) 

b) Method 

c) Storage capacity of feed hoppers 

d) Type of feed mechanism  

e) Height and location of feeding chute/trough/hopper 

f) Recommended maximum feed rate 

 A-10 	POWER TRANSMISSION SYSTEM

		Power received

		

		Power given to

		

		Type and



		

		

		

		

		



		Sl No.

		Name of unit

		Shaft type and size of pulley

		Shaft type and 

Size of pulley

		Size of belt







A-11 	TRANSPORT 	



a) Type  

b) Number of wheels 

c) Size of wheels 

d) Wheel bearing 

e) Type of towing arrangement 

f) Wheel tread 

g) Wheel base  

A-12 	OVERALL DIMENSIONS 

a) Length 

b) Width 

c) Height 

d) Ground clearance 

e) Total weight 

A-13 	TOOLS, ACCESSORIES AND MANUALS PROVIDED 

NOTE:

1. The items which are not applicable in a particular dal milling unit should be crossed while filling. 

2. If any other items are provided in addition, their details should be filled in.  

Testing Engineer 

ANNEX B

DATA SHEET FOR MATERIAL OF CONSTRUCTION 

B-1 DATE OF TEST 

B-2 MATERIAL OF CONSTRUCTION

		Sl No.

		Component

		Material

		Size

		Weight



		(1)

		(2)

		(3)

		(4)

		(5)



		i)

		Frame

		

		

		



		ii)

		Feeding chute/trough

		

		

		



		iii)

		Milling unit

		

		

		



		iv)

		Milling surfaces

		

		

		



		v)

		Blower/Aspirator

		

		

		



		vi)

		Main shaft

		

		

		



		vii)

		Blower shaft

		

		

		



		viii)

		Cyclone separator

		

		

		



		ix)

		Sieve (s)

		

		

		



		x)

		Oscillator

		

		

		



		xi)

		Conveyor

		

		

		



		xii)

		Transport wheels

		

		

		



		xiii)

		Pulleys

		

		

		



		xiv)

		Belts

		

		

		



		xv)

		Others

		

		

		



		NOTE:

1. Delete the components which are not applicable to a particular dal mill and add if any other component is provided. 

2. Item 4 and 5 should be recorded wherever feasible.









 

 

 

 

 

 

 

 

 



ANNEX C

DATA SHEET FOR VISUAL OBSERVATIONS AND PROVISION FOR 

ADJUSTMENTS C- 1 OBSERVATIONS 

a) Adequacy of marking of inlet and outlets 

b) Adequacy of marking of direction of rotation of different units 

c) Adequacy of protection of bearings against the ingress of dust 

d) Adequacy of safety arrangements, specially at moving points and at inlet 

e) Provision for lubrication of moving parts 

f) Provision for belt tightening arrangement 

g) Provision for transportation 

h) Provision for easy changing of components requiring frequent replacement 

j)   	Provision for easy replacement and cleaning of sieves 

k)   Provision for anti-corrosive coatings 

m)	Tightness of bolts and nuts and other fasteners 

n) Welding of joints 

p) 	Other observations 

C-2 PROVISION FOR ADJUSTMENTS 

a) Feed rate 

b) Milling clearance 

c) Speed 

d) Sieve slope 

e) Sieve clearance  

f) Air displacement 

g) Range of slope to dehusking roller 

h) Counter weights at outlets (in roller mills) 

 

 

 

 

 

 

 

 





ANNEX D

DATA SHEET FOR TEST AT NO-LOA

D-1 POWER CONSUMPTION 

a) Source of power 

b) Type of drive 

c) Total time of run 

d) Average power consumption for one hour 

D-2 OBSERVATIONS 

a) Presence of any marked oscillation/vibration of machine during operation 

b) Presence of undue knocking or ratting sound  

c) Frequent slippage of belts 

d) Smooth running of shafts in their respective bearings 

e) Any marked unusual wear or slackness in any component 

f) Any marked rise in bearing temperature 

g) Other observations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANNEX E



DATA SHEET FOR TEST AT LOAD 

E-1 SOURCE OF POWER 

E-2 POWER RATING 

E-3 TYPE OF DRIVE 

E-4 VARIETY OF CROP 

E-5 HUSK GRAIN RATION 

E-6 MOISTURE CONTENT OF GRAIN 

E-7 1000 GRAIN WEIGHT 

E-8 MILLING CLEARANCE 

E-9 SIEVE SLOPE 

E-10 SIEVE CLEARANCE 

E-11 AIR FLOW 

E-12 FRACTIONS IN WHOLE GRAIN BEFORE MILLING 

a) Whole grain 

b) Pearled grain and cotyledons (dal) 

c) Broken 

d) Husk and powder 

 

 

 

 

 

 

P-draft 
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P-draft 
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E-13 TEST DATA* 

		Sl No.

		Time of operation

		Speed of milling device, rpm 

		Feed rate, kg/h

		Power requirement

(kW)

		No. & weight of sample, kg

		Quantity (kg) of samples from



		

		Starting

		Stopping 

		Duration

		

		

		

		

		Whole grain

		Pearled grain

		Dal

		Total pearled grain + Dal

		Broken

		Husk & Powder



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)

		(12)

		(13)

		(14)



		i)

		

		

		

		

		

		

		

		

		

		

		

		

		



		ii)

		

		

		

		

		

		

		

		

		

		

		

		

		



		iii)

		

		

		

		

		

		

		

		

		

		

		

		

		



		* The data should be collected for every test conducted at different feed rates.

+ Test should be conducted at specified speed and speed 10 % less and more than specified.

		

		



















E-14 	PRE-MILLING TREATMENT DESCRIPTION 

E-15 	VISUAL OBSERVATION 

a) Presence of any marked oscillation during operation 

b) Presence of undue knocking or rattling sound. 

c) Frequent slippage of belts 

d) Smooth running of shafts in their respective bearings 

e) Frequent clogging of milling unit 

f) Frequent clogging of sieve aperture 

g) Smooth flowing of material through different components 

h) Vibration free running of fan 

j) 	Frequent clogging of grain in elevator conveyor  

k) 	Any marked rise in bearing temperature 

m) 	Any marked, wear deformation and breakdown 

n) 	Frequent loosening of fasteners 

p)	Other observations (if any) 

 

 

 

 

 

 

 

 





























P-draft 

P-draft 





1 

 

1 

 

16 

 

ANNEX F



DATA SHEET FOR ANALYSIS OF SAMPLES AFTER MILLING 

 

Quantity of fractions after milling, kg ________________________________________________________________	 

	 	 

		Sl No.



Kg/h

		Feed rate,

Device, milling 

kg

		Speed of Milling

		Samples from outlet before

		Total weight of sample

		Whole grain

		Pearled grain

		Dal

		Total pearled grain + Dal

		Broken

		Husk & Powder



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)



		i) Milling unit

		

		

		

		

		

		

		

		

		

		



		ii) Sieve unit

		

		

		

		

		

		

		

		

		

		



		iii) Cyclone separator

		

		

		

		

		

		

		

		

		

		



		iv) Polishing unit

		

		

		

		

		

		

		

		

		

		









	 	 	Testing Engineer 















ANNEX G

DATA SHEET FOR EFFICIENCIES, POWER REQUIREMENT AND CAPACITIES 

		Sl No.

		Item

		Test No’s



		

		

		1

		2

		3

		etc.



		i)

		Milling unit speed, rpm

		

		

		

		



		ii)

		Feed rate, kg/h

		

		

		

		



		iii)

		Power required, kW

		

		

		

		



		iv)

		Total pearled grain and dal at sieve outlet

		

		

		

		



		v)

		Percentage dal recovery

		

		

		

		



		vi)

		Percentage whole grain

		

		

		

		



		vii)

		Percentage broken

		

		

		

		



		viii)

		Percentage husk and powder

		

		

		

		



		ix)

		Milling or Dehusking efficiency, %

		

		

		

		



		x)

		Optimal input capacity, kg/h

		

		

		

		



		xi)

		Optimal input capacity, kg/kW

		

		

		

		



		xii)

		Output capacity, kg/h

		

		

		

		









	 	 	 	 	Testing Engineer 

 

 

 

 

 

 

 

 

 

 

 

 







ANNEX H 



DATA SHEET FOR LONG – RUN TEST 

H-1 TOTAL RUNNING TIME

H-2 CONTINUOUS RUNNING TIME 

H-3 BREAKDOWNS IN MILLING 

H-4 BREAKDOWNS IN SIEVING UNIT 

H-5 BREAKDOWNS IN CONVEYING UNIT 

H-6 BREAKDOWNS IN POLISHING UNIT 

H-7 BREAKDOWNS IN BODY/FRAME 

H-8 INITIAL WEIGHT/DIAMETER OF ROLLER 

H-9 FINAL WEIGHT/DIAMETER OF ROLLER 

H-10 INITIAL DISK THICKNESS 

H-11 FINAL DISK THICKNESS 

H-12 QUANTITY MILLED 

H-13 OVERALL FEED RATE 

H-14 OVERALL CAPACITY 

H-15 OVERALL DAL RECOVERY 

H-16 ANY MAJOR REPAIRS CONDUCTED 

H-17 ANY OTHER OBSERVATIONS 

 

Testing Engineer 

 

 

 

 

 

ANNEX J

SUMMARY REPORT

 

Date: 

J-1 NAME OF MANUFACTURER 

J-2 MAKE/MODEL NUMBER 

J-3 PLACE OF TESTING 

J-4 BRIEF DESCRIPTION OF DAL MILL 

J-5 VARIETY OF CROP USED 

J-6 HUSK - GRAIN RATIO 

J-7 MOISTURE CONTENT OF GRAIN 

J-8 ADJUSTMENTS 

a) Speed 

b) Milling clearance 

c) Sieve slope 

d) Sieve clearance 

e) Air displacement 

J-9 POWER REQUIREMENT, kW 

a) At no-load 

b) At load on optimal input capacity 

J-10 PERCENTAGE OF BROKEN 

J-11 PERCENTAGE OF DEHUSKED GRAIN 

J-12 PERCENTAGE OF WHOLE GRAIN IN MILLED SAMPLE 

J-13 PERCENTAGE OF HUSK AND POWDER 

J-14 OPTIMAL INPUT CAPACITY, kg/h 

J-15 OUTPUT CAPACITY, kg/h 

J-16 OUTPUT CAPACITY, kg/kW 

J-17 ANY MARKED OBSERVATION AFFECTING PERFORMANCE 

J-18 ANY MARKED BREAKDOWNS 

J-19 OTHER OBSERVATIONS, VIZ; TEMPERATURE, RELATIVE HUMIDITY, ETC. 

 

 

Testing Engineer 

 

 

 

P-draft 

	– 	 

P-draft 

	– 	 
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INDIAN STANDARD

TERMINOLOGY FOR SEEDS AND GRAIN PROCESSING AND STORAGE ENGINEERING



The following terminology is used in seeds and grain processing and storage engineering. These terminology is defined one by one here under. 

1.0 SCOPE

1.1 This standard prescribes the terminology for seeds and grain processing and storage engineering and includes definitions for various terms commonly used in the seeds and grain processing trade for denoting meaning and quality. 

2.0 REFERENCE

The Indian Standard IS 2813 : 1995 “Terminology for food grains” (second revision) is necessary adjunct to this standard.

3.0 DEFINITIONS

3.0 For the purpose of this standard, the following definitions shall apply.

3.1 Seeds 

Agricultural grains having standard germination ability and varietal genetic purity to give rise to Agricultural plants and used for multiplication of varietal identity plants.

3.2 Grains

Agricultural grains used mainly for consumption and industrial use.

3.3 Seed Processing 

Cleaning, grading, sorting and conditioning of seeds and grain to make it suitable for sowing as planting material in the fields and to achieve physical standards to qualify as seeds.

3.4 Grain Processing

Cleaning, grading, sorting and conditioning of grains to remove all impurities and to get uniform size and shape grains for its consumption and industrial use. It is a value addition to Agricultural farm produce.

3.5 Storage 

Preservation of seeds and grain in the safe storage conditions and proetecting from dieseases and pests to keep fit for its objective purpose. 

3.6 Cleaning 

Removal of physical impurities from seeds and grains such as dust, chaff, stalks to make it fit for its objective purpose.

3.7 Grading

Separation of  seeds and grains from oversize, undersize and get uniform size and shape bold, pure and standard sizes of seeds and grains for its further use. 

3.8 Sorting

Separation of good bold seeds and grains from different colour, size and shape of seeds and grains to have uniform colour, size and shape pure seeds and grains sorted out.

3.9 Seeds and Grain sampling

Small volume of seeds and grains are taken out from each containers as representative sample for physical and biological laboratory testing.

3.10 Laboratory testing of seeds and grains

There are standard set of tests like germination, physical and genetic purity testing, DNA finger print testing and so on in the laboratory where in small equipment’s are set up for carrying out various tests.

3.11 Germination

It is the ability of seeds and grains to give rise to plumule and shoots after subjecting counted number of seeds and grains to standard set of temperature and humidity and artificial light condition. 

3.12 Impurities

The organic and inorganic matter like dust, chaff, stalk, soil particles, stones, other crops and varietal seeds and grains not desirable to keep in good quality standard seeds and grains. 

3.13 Good seeds and grains

The uniform size and shape bold and cleaned graded seeds and grain are called good seeds and grains.

3.14 Cleaned seeds

The seeds and grains without physical impurities like dust, chaff, stalks and soil particles and any other foreign matter stones etc.

3.15 Sorted Seeds and grains

Seeds and grains of same colour, size and shape looking aesthetically uniform and bold.

3.16 Diseases and Pests - Agricultural plant growth inhibitors and distorters living organisms which spoils the quality of seeds and grains in storage for their livelihood. 

3.17 Truthfull seeds 

The seeds having certified buff colour lables of producer company and meeting all the minimum standards of germination, physical purity, genetic purity, moisture at par with certified seeds.

3.18 Certified seeds

The seeds having two lables blue and buff colour. The blue colour certificate is issued by Govt. Authorized agency or Department of Agriculture  and buff colour lables of producer company. 

3.19 Foundation Seeds

The seeds having two lables white and buff colour. The white colour bales are issued by authorized Govt. Agency and buff colour lables are issued by producer company.

3.20 Breeder seeds

The seeds having single white colour lables issued by producer breeder and not by any other agency. 

3.21 Seeds and Grain Processing Plant

The civil structure and processing machines installed for cleaning, grading, sorting, packing of seeds and grains. The cleaning, grading, sorting and packing of seeds and grains is carried out in processing plant.

3.22 Seeds and Grain Storage

The ware house with and without controlled conditions used for long term and short term seeds and grains storages for protecting from dieseases and pests and weather conditions to preserve good quality of seeds and grains for its further use. 

3.23 Vertical Bucket Elevator

The machine used to vertically convey seeds and grains in small containers (Buckets) fixed on moving belt pulley from ground/plinth/floor/mezzanine floor to feed seeds and grains to cleaning, grading, sorting and packing machines.

3.24 Precleaner 

The air screen cleaner machine for rough cleaning and grading by air flow across seeds and grains flow and size and shape grading on the perforated screen. 

3.25 Fine Cleaner cum Grader

The air screen cleaner cum grader machine used for fine grain of seeds and grains. The cleaning is done aerodynamically by air flow across seeds flow stream to separate light impurities lik dust, chaff, stalks, diseased and broken, damaged small size seeds and grains. The grading is done on screen perforations to separate small and over size and shape seeds and grains and finally graded uniform size and shape good quality seeds and grains are gathered. 

3.26 Specific Gravity Separator 

The machine with perforated aerated and shaking deck t create fluidized bed for separating seeds and grains based on specific weight of individual seeds and grains. 

3.27 Spiral Separator

The machine without power separates seeds and grains on the basis of roundness or speriocity of seeds and grains. All irregular shape impurities are separated from round seeds and grains. This machine is useful to separated stones, soil particles and irregular shape foreign matter. 

3.28 Seeds and grain treater or coating machine

This machine mixes proportionately seeds and grains with protectants to save from diseases and insect pests. The colour treatment can also be done with coating machine.

3.29 Seeds and grains Pelleting machine

Seeds and grains are coated with thick nutrient or protectant so as to make irregular shape seeds and grains uniform round and attractive colour of coating to improve aesthetics of seeds and grains. 

3.30 Packaging Machine

These machines are used to weigh and fill various types of containers like pouches, BOPP, plastic bags etc. with variable weight. Many types of good packaging machines are available in the market. 



Prepared and printed by 

 Dr. Vinod Kalbande, CGM, Indosaw, Ambala Cantt. 
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FOREWORD



(Adoption clause will be added later)



The demand for the disposable / one time use food serving utensils in the gatherings and social activities increased in the recent years, due to its own advantage of no cleaning efforts after the usage. Most of such disposable utensils are polythene based and ultimately non-degradable, posing environmental concerns. Use of degradable, preferably biodegradable materials for the manufacture of such disposable utensils gained importance and being followed. Many agricultural based materials, usually leaves, sheaths, etc. are preferred for making the utensils in the form of plates, cups, bowls, etc. as per requirement, which are the waste or by-products of the cultivation practices and available at no or less cost. The leaves / sheath shall be collected from the fields, as fallen or removed after the harvest of the economic part of the plant / crop.

In the recent years, the number of manufacturers of degradable utensils increased across the country. These manufacturers produce the utensils as per their standards and quality. A standard specification on this product will guide the manufacturers and the consumers on the quality standards and ensure uniform standards across the country. Accordingly, this standard has been proposed.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.







1 SCOPE

This standard specifies the agricultural by-products as raw materials and their qualities for making food serving utensils, general process of forming into utensils of different shapes and sizes and quality parameters of the utensils related to food serving.

2 REFERENCES

The following standards contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:



		IS No.

		Title



		1060 (Part 1) : 1966

		Methods of sampling and test for paper and allied products: Part 1 (revised)



		1060 (Part 2) : 1960

		Methods of sampling and test for paper and allied products



		2102 (Part 1) : 1993

		General tolerances: Part 1 General tolerances for linear and angular dimensions without individual tolerance indications (third revision)



		2491 : 2013

		Food hygiene – General principles – Code of practice (third revision)



		3748 : 1990

		Tools and dies – Specification (second revision)



		5404 : 1984

		Methods for drawing and handling of food samples for microbiological analysis (first revision)



		14595 : 1998 



		Food hygiene – microbiological criteria – Principles for

establishment and application



		15000 : 2013



		Hazard analysis and critical control point (HACCP) – Requirements for any organization in the food chain (first revision)



		16020 : 2012

		Food safety management – Requirements for good hygiene practices



		ISO 5628 : 2019

		Paper and board – Determination of bending stiffness – General principles for two-point, three-point and four-point methods



		ISO 1924-2 : 2008



		Paper and board – Determination of tensile properties: Part 2 Constant rate of elongation method (20 mm/min)



		ISO 18593 : 2018

		Microbiology of the food chain – Horizontal methods for surface sampling



		APC35C

		Anaerobic Plate Count



		ASTM D-6400

ASTM D-6868

ASTM D-6866

		Biodegradability/composability tests



		D585

		Practice for sampling and accepting a single lot of paper, paperboard, fibreboard and related product



		D828

		Test method for tensile properties of paper and paperboard using constant-rate-of-elongation apparatus



		D2482

		Test method for surface strength of paper (wax pick method)



		D5342

		Test method for resistance to bending of paper and paperboard (Taber-type tester in basic configuration)



		D645/D645M

		Test method for thickness of paper and paperboard



		D774/D774M

		Test method for bursting strength of paper







3 TERMINOLOGY



3.0 For the purposes of this document, the following terms and definitions apply.



3.1 Agriculture based material – The materials / resources that contain cellulose, hemicelluloses and lignin are biological in nature and are called agriculture or agro based materials. They generally include wood, agricultural crop residues, water plants, grasses and other plant substances. 



3.2 Agricultural by-products – The resources / materials of agro base, left after the conversion or utilization in to major product / usage and that can be further utilized for conversion / utilization are called agricultural by-products.



3.3 Agricultural wastes – The resources / materials left after conversion / utilization of agro based materials that find less scope for further utilization / conversion are called agricultural waste. They can be further utilized by burning, decomposing, etc.



3.4 Biodegradable material – The degradable material is decomposed using microorganisms, like fungi and bacteria.



3.5 Cups / bowls – Cups / bowls are the utensil in smaller size than the plates to serve food to the consumer. Mostly the secondary items in the foods (other than the main food items), like soup, curries, salads, kheer, etc. are served.  They are made of adequate size and strength to hold these food items conveniently during dinning.  May be made of suitable metal, plastics as disposable or reusable, degradable material, etc. 



3.6 Decomposing / decomposition – Decomposition is the process by which dead organic substances are broken down into simpler organic or inorganic matter such as carbon dioxide, water, simple sugars and mineral salts.



3.7 Decomposers – Organisms that facilitate decomposition are known as decomposers. 



3.8 Degradable material – Degradable material is capable of being degraded or degrading; especially capable of being readily decomposed naturally of by chemical action.



3.9 Food serving utensils – Food serving utensils are the set of vessels used for the purpose of serving the cooked food to others. They include the containers, for holding the cooking foods, hand tools for handling and distribution of foods and other accessories use by the consumers to handle and eating foods.



3.10 Leaf / Leaves – Leaf is a flattened structure of a higher plant, typically green and blade-like, that is attached to a stem directly or through a stalk. Leaves are the main organs of photosynthesis and transpiration.



3.11 Mechanical Strength – The strength of the object to withstand the applied load against failure or deformation. It may be the strength required to overcome / prevent bending, crushing, breaking, etc.



3.12 Microbial load – The number and type of microorganisms contaminating an object or organism. Microbial loads are typically expressed in units such as colony-forming units (CFUs) of microorganisms per unit mass or volume.



3.13 Plates – Plate is a utensil to serve food to the consumer. Normally with adequate size and strength to hold the food items conveniently during dinning.  May be made of suitable metal, plastics as disposable or reusable, degradable material, etc. 



3.14 Sheath – The basal part of a leaf that encircles the stem is called sheath. The matured / well grown sheath falls when fully dried up. 



3.15 Water absorption – The amount of water / moisture absorbed by the biological material upon immersion / soaking in water over a time. Expressed as ratio of mass of water to mass of material and preferably in percentage. 



3.16 Warping of plates – Warping is a distorting effect that can result when a piece of wood / the object made of lingo-cellulosic material dries unevenly. As the moisture leaves, the fibres of flat surface will contract slightly and change to a curved or misshapen surface because the fibers are contracting at different rates that then shift the overall lay of the fibres.



4 SPECIFICATION



4.0 Agricultural By-Products Suitable for Making Utensils



Leaves and sheath of plants and trees having wider area are utilized for the manufacture of food serving utensils, viz., plates, cups / bowls. The following are some of the important leaves and sheath used in making plates and cups / bowls.



5 PROCESS / METHODS BASED



5.0 Processes Followed for Making Agri By-Products Based Utensils



The leaves and sheaths as given above are used in making the food serving utensils, mainly the plates and cups / owls. The leaves being smaller in size and inadequate to hold the required quality of food materials, they are joined together to reach adequately larger size. The leaves/ sheath in larger size and adequately thick to form into a desired shape are mechanically pressed, either cold or hot. Thus the following are the processes involved in making the plates and cups/ bowls.



5.1 Stitching 



Stitching is followed to join the smaller size leaves to make into usable from in large size. Number of small leaves are used to reach a larger area of the surface.  They are held together by stitching. Both manual and machine stitching are followed in forming a larger size leaf.



5.1.1 Manual stitching – Small size leaves are placed together by the side with an overlap and fixed using mid ribs / twigs / any part of the plants, which can be used like a pin, which is called as stitching.  At intervals of 10 to 15 mm, manual stitching is done using these twigs for a length of 5 to 10 mm. The final required shape of the leaf, rectangular, round, elliptical, square, etc., will be formed during the stitching itself. After stitching the leaves will be dried, either shade drying or moderate sun drying, to less than 10 % moisture content without much shrinkage or wrinkles.  These stitched leaves after drying will be stacked and bundled in convenient numbers as per the market requirement. A view of the hand / manually stitched leave is shown in Fig. 1a. 



Table 2 Leaves and sheaths of plants and trees utilized for the manufacture of food serving utensils



		Species

		Material

		Process / Method



		Flame of forest  Butea monosperma (Lam.) Taub

		Leaves

		Joining by stitching / cold / hot pressing.   



		Teak wood (Tectona grandis)

		Leaves

		Joining by stitching / cold / hot pressing.   



		Almond leaves (Terminalia Catappa) 

		Leaves

		Joining by stitching / cold / hot pressing.   



		Banana  (Musa spp.) - green

		Leaves

		Cold pressing.     



		Banana  (Musa spp.) – dry 

		Leaves

		Hot pressing.   



		Banyan tree (Ficus benghalensis)

		Leaves

		Joining by stitching / cold / hot pressing.   



		Fig (Ficus auriculate)

		Leaves

		Joining by stitching / cold / hot pressing.   



		White fig (Ficus virens)

		Leaves

		Joining by stitching / cold / hot pressing.   



		Jack (Artocarpus heteropgyllus)

		Leaves

		Joining by stitching / cold / hot pressing.   



		Taro (Colacasia esculanta)

		Leaves

		Joining by stitching / cold / hot pressing.   



		Kanak champa (Pterospermum accerifolium) 

		Leaves

		Joining by stitching / cold / hot pressing.   



		Sal (Shorea robusta) 

		Leaves

		Joining by stitching / cold / hot pressing.   



		Maloo creeper (Panera vahalii)

		Leaves

		Joining by stitching / cold / hot pressing.   



		Sacred lotus (Nelumbo nucifera)

		Leaves

		Joining by stitching / cold / hot pressing.   



		Badam (Terminalia catappa)

		Leaves

		Joining by stitching / cold / hot pressing.   



		Chandada (Macaranga peltata)



		Leaves

		Joining by stitching / cold / hot pressing.   



		Bagasse 

		Pulp

		Moulding by cold / hot pressing.   



		Areca nut (Areca catechu)

		Sheath

		Hot pressing.   







5.1.2 Machine stitching – To reduce time taken in manual stitching and avoid the use of twigs / other portions of plant materials, machine stitching is done using thread. The type of thread used depends on the manufacturers, may be cotton, nylon, polyester, etc. The nylon and polyester threads are stronger with higher life; however, the cotton thread is used to achieve degradation along with leaves. During stitching the leaves will be at intermediate moisture level with flexibility for stitching and followed by drying, either shade drying or moderate sun drying. After drying these stitched leaves will be stacked and bundled in convenient numbers as per the market requirement. A view of the machine stitched leave is shown in Fig. 1b.
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		FIG 1a HAND / MANUALLY STITCHED LEAVES
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		FIG 1b LEAVES STITCHED WITH MACHINE



		



FIG 1 MANUAL AND MACHINE STITCHED LEAVES







5.2 Pressing – The leaf either as single or many leaves joined together by manual or machine stitching, will be pressed mechanically in a mould of desired shape and formed into plate. Depending on the nature of the leaves, cold pressing or hot pressing will be followed.



5.2.1 Cold pressing – Mechanical pressing of leaf or leaves on a mould of desired size and shape is done by applying the force through hand or pedal (foot). This method is suitable for the green leaves of less thickness. To join the leaves together no adhesive or glue is preferred. Wet / green leaves when placed together with overlap or number of leaves together, on the mould and pressed, they form the plate according to the shape of the mould. Upon drying they form into plates with moderate strength. 



5.2.2 Hot pressing – Leaves having thickness more than 2 mm will be formed into desired shape by pressing with heat. Force may be applied with hand using a screw press or by foot (pedal). The moulds will be provided with electrical heaters on both bottom and top surfaces. The heaters used are of capacity 750 to 1000 W may be element type, foil / filament type, heating ropes, band heaters, etc. depending on the configuration of mould and provisions available. For the application of load on the mould, hydraulically / pneumatically operated press is used. The temperature of the mould in the range of 100 to 120 C is maintained and controlled through a stem type or capillary type thermostat or digital temperature controller. The cycle of plate formation involves pressing the moulds, heating, holding and releasing. The leaves / sheath in dry nature as transported to the site will be soaked in water for 20 to 30 minutes to reach a moisture content of   15 to 20% d.b., followed by cleaning the surface using nylon brush in running water. After allowing for the surface moisture to get drained, the leaf will be manually straightened and made free from wrinkles and rolling, placed in the mould. When the moulds reach the set temperature pressed to the required level of force / load, normally 1.5 to 2 tonnes, as per the provision given in the machine, for 30 to 40 seconds. Leaves with thickness less than 2 mm will be placed together upto 3 numbers and formed into plates/ cups by hot pressing for duration less than followed for areca leaf plates. Hydraulic power pack operated by 1 hp is provided and upto 5 units can be connected to a pack. In the modern presses, the holding time is set through a timer to alert the operator to release the plate from the mould.  The formed plate is checked for the formation and damages, trimmed of excess sheath / leaf and dried in an oven at 90 to 100 C for 10 to 20 minutes. The surface is cleaned and packaged by shrink wrapping in bundles of 50 numbers or as per the domestic market requirement. A hot press for making plate from plant leaves / arecanut sheath is shown in Fig. 2.
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FIG 2 HOT PRESS FOR MAKING LEAF PLATES







5.3 Stitching and pressing – To make plates from green leaves of less thickness, number of smaller leaves are joined by manual or machine stitching. These plates when required to form into any configuration, they will be either cold or hot pressed in the mould. An example of these types of plates is shown in Fig. 3.

		[image: Buy SWHF Bio Degradable | Disposable | Eco Friendly | Wedding | Anniversary  | Birthday | Party Events | Occasion | Compostable | Natural | SAL Leaf  Plates10.25 (Pack of 25) Online at Low Prices in India - Amazon.in]
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		FIG 3a MANUALLY STITCHED AND HOT PRESSED

		FIG 3b MACHINE STITCHED AND HOT PRESSED



		



FIG 3 STITCHED AND HOT PRESSED PLATES FROM LEAVES







5.4 Moulding from pulp – In this method, the agricultural materials will be made into pulp by wet grinding. The pulp in the appropriate consistency will be placed in the mould of desired configuration and the utensil is formed. On setting with the shape and partial drying, the utensil will be de-moulded and shade dried. The disadvantages are, time consuming process, heavier in nature and poor strength unless made heavier. Normally leaves will not be wet ground and pulped for making plates since they leave the chlorophyll and the bitter taste to the utensils, which are undesirable for food applications. Mostly the non-leafy parts of the plants will be used for making utensils through this process. A food serving moulded plate is shown in Fig. 4.
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		FIG 4a MOULDED FROM PULP

		FIG 4b MOULDED FROM LEAVES





		FIG 4 PLATES MADE BY HOT PRESSING







6 STANDARD UTENSILS AND DIMENSIONS



The utensils made from agricultural by-products and available in the market are of different shape and size, as there is no governing standard established so far. The utensils like, plates are made in round, elliptical, square and rectangular shapes either plain or with compartments. The dimensions of the various utensils generally used are collected and furnished in Table 3. The utensils made from the agricultural by-products depending on the nature of the raw materials, will be decided based on the water / moisture absorption behaviour, suitable to serve foods in wet form or dry form. However, the utensils are made in various sizes and dimensions according to the requirements of the customers. Some of the examples of the food serving utensils and available in various sizes and shapes are sown in Fig. 5.





7 GENERAL REQUIREMENTS

The following general requirements will be strictly followed in the production and handling of agricultural by-products based utensils.

i) The utensils are made only from the agricultural by-products base.

ii) The utensils are clean, well dried and free from any dust, dirt, foreign materials, etc. and ready to use. 

iii) No chemicals, colours (synthetic or natural), resins, adhesives, etc. are used in the manufacture of utensils. 

iv) The surface is smooth and free from any dent / damage that will cause leakage of food materials from the utensil.

v) The patches of discolouration and change in colour of the leaves are ensured as natural formation and not related to any plant disease or microbial activity.

vi) The surface of the utensil coming in contact with food materials will be free from any damage caused by insects and microorganisms. 

vii) The edges of the utensils are not sharp that cause inconvenience during handling. 

viii) Ensured for free from damage along the folding of the utensils in the formation process.

ix) The utensils are arranged by staking and packaged as per the requirement of the customer / market and occupy less space. Preferably wrapped with moisture proof material to avoid moisture absorption by the utensils.

8 QUALITY REQUIREMENTS

The following quality requirements will be adhered. 

8.1 When measured in accordance with the method given in Annexure A, the deviations in the dimensions will be within the tolerance.  

8.2 The moisture content of the utensils will not be more than 10% d.b.  when removed from the package as tested vide Annexure B. The per cent moisture absorption (increase in moisture content) will not be more than   5% d.b., when completely immersed in water for 10 minutes.   

8.3 The surface of the food serving utensils will be tested for the presence of the microorganism as per the test procedure given in Annexure C. The total plate count of the microorganisms on the surface showed will be either absent or at below 2 to 5 cfu/cm2.
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FIG 5a ARECA LEAF MADE UTENSILS OF VARIOUS SHAPES
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FIG 5b ARECA LEAF MADE PLATES OF VARIOUS SIZES
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		FIG 5c CUP

		FIG 5d FORK

		FIG 5e SPOON







[image: ][image: ]

FIG 5f PACKAGING CONTAINERS
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FIG 5g PLANTAIN LEAVES BASED UTENSILS

FIG 5 VARIOUS TYPES OF FOOD SERVING UTENSILS FROM LEAVES / SHEATH
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Table 3 Dimensions of the various utensils made from leaves



		Source / leaf

		Utensil (Plate / cup)

		Shape

		Dimension, (inches) mm

		Serving type (wet or dry)



		

		

		

		Diameter

		Length

		Breadth

		Depth

		Rim

		



		Areca leaf sheath

		Plates 

		Round

		(12) 305±2

		

		

		25±2

		10±2

		Wet and dry 



		

		

		

		(10) 254±2

		

		

		25±2

		10±2

		Wet and dry 



		

		

		

		(08) 203±2

		

		

		25±2

		10±2

		Wet and dry 



		

		

		

		(06) 152±2

		

		

		35±2

		05±2

		Wet and dry 



		

		

		

		(04) 102±2

		

		

		35±2

		05±2

		Wet and dry 



		

		

		Square

		

		(10)   254±2

		(10) 254±2

		20±2

		05±2

		Wet and dry 



		

		

		

		

		(08)   203±2

		(08) 203±2

		20±2

		05±2

		Wet and dry 



		

		

		

		

		(06)   152±2

		(06) 152±2

		20±2

		05±2

		Wet and dry 



		

		Tray with lid  

		Square

		

		(10)   254±2

		(10) 254±2

		20±2

		05±2

		Wet and dry 



		

		

		

		

		(08)   203±2

		(08) 203±2

		20±2

		05±2

		Wet and dry 



		

		Containers with lid 

		Square with lid

		Holding capacity – 250 ml

		Wet and dry 



		

		

		

		Holding capacity – 500 ml

		



		

		

		

		Holding capacity – 750 ml

		



		

		

		

		Holding capacity – 1000 ml

		



		Bagasse

		Snacks plate

		Square

		 

		156

		156

		20

		Weight: 11 g

		



		

		Mini meal plate

		Square

		 

		206

		206

		20

		Weight: 15 g

		



		

		Dinner plate

		Square

		

		256

		256

		20

		Weight: 127 g

		



		

		180 ml bowl

		Rectangular

		

		105

		65

		35

		Weight: 15 g

		



		

		250 ml bowl

		Rectangular

		

		300

		90

		35

		Weight: 07 g

		



		

		4 Compartment food tray

		Rectangular

		

		305

		255

		30

		Weight: 36 g

		



		

		5 Compartment meal tray

		Rectangular

		

		130

		90

		35

		Weight: 36 g

		



		

		500 ml container

		Rectangular

		

		237

		132

		40

		Weight: 15 g

		



		

		750 ml container

		Rectangular

		

		287

		157

		40

		Weight: 21 g

		







		Source/Leaf

		Disposable crockery

		Shape

		Specification

		Serving type



		

		

		

		Diameter

		Length

		Breadth

		Depth

		Rim

		Weight

		Thickness

		



		Bagasse (Ecoware)

		Plain plate

		circular

		26 cm

		

		

		2.3 cm

		1cm

		18.42 g

		0.5 mm

		Dry



		Bagassee (Ecoware)

		Compartmental plate (3 section)

		Circular

		26 cm

		

		

		2.3 cm

		1 cm

		18.80 g

		0.5 mm

		Dry



		Bagasse (grabeco)

		Plain plate (small)

		circular

		14.5 cm

		

		

		1.5 cm

		0.5cm

		6.35 g

		0.5mm

		Dry



		Areaca

		Bowl plain

		Rectangular

		

		11 cm

		10.5 cm

		1.6 mm

		4.3 mm

		9.34 g

		1.5 mm

		Dry



		Wheat straw

		Plain plate

		Circular

		25 cm

		

		

		26 mm

		1cm

		27.92 g

		0.6 mm

		Dry



























8.4 The bending strength of the leaf plates will be determined through a bending test, prescribed for the paper and allied products, vide IS 1060 (Part 2) (section 8). If there is no fibrous break as per this test prescribed in Annexure D, then classified as good and if no break is more than 6 mm long, classified as fair. This test assesses the strength of the utensils served with food materials.



9 MARKING AND PACKING



9.1 Packing and Marking



9.1.1 The utensils will be packed suitably in numbers of 10, 20, 25, 50, etc. according to the market requirement or consumers’ choice.



9.1.2 Each utensil may be pasted with a sticker using non-toxic glue in a location not coming in contact with food materials, preferably at outside bottom will be appropriate. If not possible to provide sticker in each piece, in the bulk package it may be placed as conspicuously visible.

The sticker will provide the following information:

a) Manufacturer’s name or recognized trademark, if any;

b) Batch or code number, if any;

c) Type and sizes (in mm);

d) Best Before;

e) Date of manufacture;

f) Suitability of Usage / Application (Dry / Wet / Both – Applications);

g) Maximum retail price (Rs.);

h) Maximum retail price (Rs.);

j) Contact of customer care for feedback / complaints (email / toll free phone / phone); and 

k) Any other markings required under the Standards of Weights and Measures (Packaged Commodities) Rules, 1977 and any other statutory requirement.

9.2 BIS Certification Marking



The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark. 

























ANNEXURE A

MEASUREMENT OF DIMENSIONS

The dimensions of the utensils will be measured using the vernier caliper, screw gauge and any suitable measurement system to least count of 0.5 mm as per IS 2102 (Part 1) (ISO 2768-1) General tolerances: Part 1 Tolerances for linear and angular dimensions without individual tolerance indications. Measurement will be done with minimum ten numbers of samples and the mean will be taken. The deviation will be within the tolerance specified in Table 3.

ANNEXURE B 



MOISTURE CONTENT AND WATER ABSORPTION ESTIMATION 



The utensils will be tested for moisture content and water absorption character following ISO 287 Paper and board — Determination of moisture content of a lot — Oven-drying method. Replicated samples of test piece of leaf, about 10 to 20 g will be placed in a thermostatically controlled ventilated hot air oven maintained at temperature of 105 ± 2 °C. The samples will be dried until the difference between two successive dryings and weighing (not exceeding 24 hours), does not exceed 0.1 %. From the wet and dry weights of the samples, the moisture content will be calculated and expressed in percentage dry basis.  



ANNEXURE C 



MICROBIAL LOAD ESTIMATION ON FOOD CONTACT SURFACES 



The surface of the utensils will be tested for the presence of microbial load by following the method of surface sampling following swabbing or contact plates will be adopted. A convenient sample size or area of 10 to 100 cm2 from the utensils / leaves will be taken. The microorganisms collected from the surface will be incubated in agar media and the colonies counted will be expressed as total plate count in cfu/cm2.



ANNEXURE D 



BENDING TEST OF THE UTENSILS



This test applied to paper and allied products [IS 1060 (Part 2)] is modified for adoption to test the bending strength of leaf/ agri-material made utensils. Prepare a square test piece at least 60  60 mm and fold by fingers along the diagonal so that the inner surfaces are in contact completely. Unfold and repeat the folding along the same crease in the opposite direction until the other surfaces are in contact completely. Repeat the test with a second test piece. Record any visible fibrous breaks or cracks on the surface of the folded test piece after each crease is made. Report the average number and length of the visible breaks on the surface. If no break is more than 6 mm long, the board may be classified as fair. If the board shows no fibrous break, it is classified as good.

Additionally, following tests are recommended:

		Sl. No

		Parameters

		Standard requirement

		Test method

		Reference



		1.

		Load-bearing performance

		For any disposable tableware such as food boxes, bowls and cups, changes to the height thereof before and after bearing a load shall not exceed 5 %.

Load-bearing tests only apply to disposable tableware such as food boxes, bowls and cups which can be held in the hands or may be stacked while containing food; it is not a requirement for disposable tableware such as knives, forks, spoons, chopsticks, dishes, plates or any disposable tableware having an outer holder.

		Test equipment

Two smooth glass plates of size 200 mm  150 mm  3 mm, a weight of 3 kg, a steel rule with accuracy of 1 mm.



Test procedure

Extract two samples, position the main body of the samples up-side down on one of the glass plates, and put another glass plate onto the base of the samples. Measure the height between the top surfaces of the first glass plate to the bottom surface of the second glass plate. Place the 3 kg weight onto the centre of the second glass plate. After one minute, accurately measure the height between the top surfaces of the first glass plate to the bottom surface of the second glass plate.

Determine the variation rate of the weight loading using formula. The arithmetic average value of the variation rates from the two samples is regarded as the variation rate of the weight loading. 



in which,

W – the variation rate of the weight load of the sample, as a percentage (%);

Ho – the height before weight loaded, in millimetres (mm);

H – the height after weight loaded, in millimetres (mm).

		National Standard of the People’s Republic of China “General requirement of disposable plastic tableware” (Draft for approval)



		

		Drop Performance

		During the drop test of disposable tableware, there must be no cracks or splits to any of the three samples.

		Procedure

At a normal temperature, allow the samples to drop freely, facing bottom-down, from a height of 0.8 m, onto a level cement floor. Check if the samples are intact. Extract three samples to conduct this test.

		



		

		Folding lid fitting performance

		For disposable tableware where the container part and its lid are hinged together, there must be no cracks or damage after the folding lid fitting test on all three samples. The folding lid fitting test only applies to disposable tableware where the container part and its lid are hinged together. For disposable tableware where the container and its lid are separated in two parts or disposable tableware with no lid, such as food boxes, bowls, cups, plates, dishes, knives, forks, spoons or chopsticks etc., the lid-body folding test is not a requirement.

		Procedure

Continuously open and shut the lid of a hinged-lid container sample for 15 minutes, then check for any cracking or damage at the hinge. Extract three samples to conduct this test.



NOTE – This test applies only to disposable tableware in which the lid and the container are hinged together.

		



		

		Temperature-resistance performance

		

		

		



		

		Hot-water resistance

		After the hot-water resistance test, there shall be no deformations, peelings or wrinkles to the disposable tableware. For disposable tableware that functions as a vessel, there shall be no deformations, smears or leakages. There must be no deformations or smears to, or leakages of, either sample. The hot-water resistance test applies only to disposable tableware such as boxes, cups or bowls

which are intended to contain hot dishes, hot food and hot drinks, for disposable tableware such as plates, dishes, knives, forks or chopsticks which do not require heat resistance, the hot-water resistance test is not a requirement, for any disposable tableware which is marked as non-heat resistant, the hot-water resistance is also not a requirement.

		Procedure

Place two samples onto an enamel plate lined with filter paper, fill completely with hot water at a temperature of 95 °C ± 5 °C (use hot water at 100 °C for instant noodle cups) or hot cooking oil (drinking sets only require a temperature resistance test with hot water at 100 °C). Move the samples and leave them to stand in a thermostat container at 60 °C for 30 minutes, then check the samples for any deformation or any traces of smeared discolouration or leakage.

		



		

		Hot-oil resistance

		After the hot-oil resistance test, disposable tableware shall have no deformations, peelings or wrinkles. For disposable tableware that functions as a vessel, there shall be no smears or leakages after the hot-oil resistance test.

There must be no deformations or smears to, or leakages of, either sample. The hot-oil resistance test only applies to disposable tableware such as boxes, cups or bowls which are intended to contain hot dishes, hot food and hot drinks, for disposable tableware such as plates, dishes, knives, forks or chopsticks which do not require heat resistance, the hot-oil resistance test is not a requirement, for any disposable water cups or any disposable tableware which is marked as non-heat resistant, the hot-water resistance test is also not a requirement.

		

		



		

		Water leakage resistance

		For disposable tableware such as boxes, bowls or cups which have the function of containing liquid, after the water leakage test, there must be no water leakage.

For disposable tableware which is marked as not for containing liquid or any other disposable tableware which has no liquid-containing function, water leakage resistance is not a requirement.

		Place two samples onto an enamel plate lined with filter paper, fill completely with hot water, at a temperature of 23 °C ± 2 °C, leave the samples standing for 30 minutes, then check the samples for any deformations thereto or any traces of smears or leakage at the bases thereof.

		



		

		Microwave-safe test

		

		

		



		

		Microwave high-frequency heat performance

		There shall be no electric sparks, no defects, odour or abnormality. There must be no defects, odour or abnormality with either test sample.

		A microwave with a rated frequency modulation output power of less than 2 kW. 



Procedures

Place a sample in the microwave, select the heating time from the Table which corresponds to the rated output power of the microwave to heat the sample.

		Rated output power, kW

		Heating time, min.



		2.0

		1.0



		1.0

		2.0



		0.6

		3.5



		0.5

		4.0





After the heating is completed, remove the sample from the microwave, cool to room temperature, and also allow the microwave to cool to room temperature. Test another sample repeating the above procedure.



NOTE – This test only applies to tableware indicated, claimed or marked to be microwave safe.

		



		

		Microwave temperature-resistant performance

		There shall be no deformations, defects, leakages or abnormality. There must be no deformations, defects, leakages or abnormality with all three samples.

		Reagent: Olive oil, food-grade.



Equipment

A microwave with a rated frequency modulation output power of less than 2 kW. A thermometer, a digital display thermocouple.



Procedure

Pour approximately 50 % of the sample volume of olive oil into the sample, place the sample into the microwave and start heating. When the safe temperature of the sample for microwave use is marked as under 200 °C, then heat the olive oil until the temperature thereof reaches the designated temperature. When the safe temperature of the sample for microwave use is marked as equal to or more than 200 °C, then heat the olive oil until the temperature thereof reaches 200 °C.

When the required temperature has been reached, stop heating, remove the sample, leave it to cool at room temperature until its temperature falls to room temperature and then check the sample for any deformation, defect, leakage and abnormality thereto.

Test another two samples, repeating the above procedure.



NOTE – This test only applies to tableware which is intended for containing liquid and is indicated, claimed or marked to be microwave safe.

		



		

		Bursting Strength

		The popularity of bursting strength test depends not only on the ease with which the test is made, but also on the combination of strength, ‘give’ and toughness which it measures and which serve as a measure of the serviceability of paper in various applications. It has the disadvantage, however, that it depends in a complicated way on the machine direction tensile strength, stretch and the size of the burst area. Also it does not give any indication of cross direction tensile strength.

		Equipment 

A tester in which testing is done by hydraulic pressure communicated through the medium of glycerine or compressed air to a pure gum rubber diaphragm of thickness 0.85 ± 0.05 mm in contact with the paper shall be used. The gauge used shall be so chosen that the individual reading shall not be less than 25 percent or more than 75 percent of the total indicated capacity of the gauge. The gauge should be of the maximum reading type and should be calibrated not less frequently than once every six months.



Procedure

Immerse the test piece in water at 27 ± 2 °C for four hours. Remove and place it flat and straight on a pad of four thicknesses of dry blotting paper and cover it with a similar pad. Roll a metal cylinder weighing 500 ± 5 g and having a diameter of about 50 mm steadily over the top blotter to remove the surface moisture as quickly as possible. Immediately clamp the test specimen firmly (without slippage during the test) over the diaphragm, between two annular plane unpolished (matte) surfaces of 30.0 ± 0.5 mm internal diameter. Run the machine so that the pressure increases at a uniform rate of approximately 0.75 kg/cm2 per second until the test piece bursts. Note from the pressure gauge the pressure in kg/cm2 at which the test piece bursts. Take one reading with the wire side uppermost and one with the top side uppermost with each sample sheet.



NOTE – A rate of 120 revolutions per minute in glycerine-operated machine is usually satisfactory.



Report

Report the type of tester used and give the average, maximum and minimum values of the reading for each side separately.



Burst Factor

Used for comparing two papers with regard to their Bursting strength 



Burst Factor (Bursting strength in g/cm2/Substance in g/m2)

		IS 1060 (Part 2)



		

		Tensile strength wet

		This method of test covers a procedure for determining the tensile strength of paper and paper products after wetting with water or other liquid. It is of special usefulness in evaluating the performance characteristics of paper and paper products subjected to stress during processing or use, while wet. Depending on the requirement in use, the test piece may be immersed in the appropriate liquid for a given time and tested whether it is completely saturated or not. However, unless otherwise specified, the wet tensile strength test is assumed to be performed on the test piece after complete saturation in water.

		Test Piece

Prepare a sufficient number of test pieces cut from each principal direction of the paper, excluding watermarks, creases or other visible imperfections. The pieces shall be clean-cut to within plus or minus one percent of their nominal widths, with edges parallel, and shall be long enough to be inserted in the jaws of the clamps of the testing apparatus without handling the section under test. The width of the test pieces shall not exceed 37.5 mm nor shall be less than 12.5 mm.



NOTE – Varying the width of the test pieces between 12.5 and 37.5 mm, with a proportionate change in the rate of loading, does not, in general, make much difference in the proportionate test results except for unbeaten long-fibre papers, when the difference may be appreciable.



Procedure

1. Use the testing machine referred to in 12.4 of IS 1060 (Part 1) and calibrate as follows:

Accurately level the apparatus in both its principal directions and make the mechanism move freely. Apply weights of known value to the upper clamp so that it moves in the same direction and plane as when testing. Disengage the pawls of the pendulum, suspend the test weight by a flexible connection from the centre of the upper clamp, release the latch holding the pendulum at zero indication, and allow the pendulum to come slowly to equilibrium. Note the indicated scale reading for each load applied and record all test data. It is recommended that readings be taken at not less than three distributed points on the scale of the instrument. 

2. Immerse the test piece in the specified liquid till saturated. Normally 4 hours’ immersion in water will be adequate for most papers. Unless otherwise required, the liquid shall be maintained at 27 ± 2 °C.

3. At the end of the immersion time and before placing the test piece in the tensile testing machine, place it flat and straight on a pad of four thicknesses of dry blotting paper and cover it with a similar pad. Roll a metal cylinder weighing 500 ± 5 g and having a diameter of about 50 mm steadily over the top blotter, taking about 2 seconds for the operation.

4. Immediately after blotting, place the test piece loosely in the jaws of the clamps, align it squarely, then tighten the upper clamp, take up the slack, and finally tighten the lower clamp, without touching the portion under test. Then apply the load as follows:

For weak papers breaking below 2.5 kg per 15 mm width, adjust the loading so that fracture occurs in not less than 5 nor more than 15 seconds. For all other papers, adjust the rate of loading so that the lower clamp moves at a rate of 30.0 ± 1.5 cm/min.

5. At least ten test pieces from each direction of the sheet shall be tested.



Report

Report the average, maximum and minimum values of the test results. Express the tensile strength, wet, in kg/cm width to three significant figures and also as a percentage of the dry tensile strength. Express the stretch in each direction separately as percentage elongation correct to one place of decimal. The exact width of the test piece and the initial distance between the jaws shall be reported with the results.
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FOREWORD



(Adoption clause will be added later)



Manually operated and power-operated chaff cutters are very common in use by farmers for cutting the chaff. The chaff cutters vary in dimensions, material of construction and other quality characteristics considerably from manufacturer to manufacturer which causes great inconvenience to the user specially replacement of the components. A need was, therefore, felt for preparation of an Indian Standard to guide the manufacturers to produce quality product and also to help the users in selection of good quality chaff cutters. 

 

In preparation of this standard considerable assistance have been received from Dr. Indramani Mishra and Dr. Adarsh Kumar of Indian Agriculture Research Institute, New Delhi and Agricultural Machinery Manufacturers Association (AMMA, India).

 

This standard was first published in 1975. The first revision was done in 1981 and third revision in 2001 to include certain provisions for operator’s safety. This revision has been taken up to keep pace with the latest technological developments and to update the safety measures in the standard. 



Figures given in this standard are meant for illustration of various components and dimensions of chaff cutters and they should not be treated as suggestive of any standard design. 



This standard contains 12.2 which call for agreement between the purchaser and the supplier.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

1 SCOPE 



This standard specifies material, construction, and other requirements of feeding chute type manually operated chaff cutter (Fig. 1) and power operated flywheel/cylinder type Let-fall and Throw-away chaff cutter (1 to 5 hp motor/engine) (Fig. 2).

 

2 REFERENCES 



The following standards contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below: 



		IS No..

		Title



		IS 210 : 2009

		Grey iron castings — Specification (first revision)



		IS 399 : 1963

		Classification of Commercial Timbers and Their Zonal Distribution



		IS 407 : 1981

		Specification for brass tubes for general purposes (third revision)



		IS 1500 (Part 1) : 2019 / ISO 6506-1 : 2014

		Metallic materials — Brinell hardness test: Part 1 test method (fifth revision)



		IS 1511 : 1979

		Specification for Blades for Manually — Operated Chaff Cutter (second revision)



		IS 1891 (Part 1) : 2021

		Conveyor And Elevator Textile Belting — Specification Part 1 General Purpose Belting (fifth revision)



		IS 2062 : 2011

		Hot rolled medium and high tensile structural steel – Specification (seventh revision)



		IS 2102 (Part 1) : 1993 / ISO 2768-1 : 1989

		General tolerances: Part 1 tolerances for linear and angular dimensions without individual tolerance indications (third revision)



		IS 4454 (Part 1) : 2001

		Steel wire for mechanical springs — Specification: Part 1 cold drawn unalloyed steel wire (third revision)



		IS 7201 (Part 1) : 1987

		Methods of Sampling for Agricultural Machinery and Equipment : Part 1 Hand – Tools and Hand – Operated / Animal Drawn Equipment (first revision)



		IS 15542 : 2005

		Power - Operated Chaff Cutter — Safety Requirements







3 MATERIALS 



3.1 The material for construction of various components of the chaff cutter (Fig. 1), other than blade, shall be as given in col 3 of Table 1. The material may conform to Indian Standards given in col 4 of Table 1.



Table 1 Material of Construction



(Clause 3)



		S. No

		Parts

		Material

		Applicable Standard



		i)

		Flywheel 	

		Cast iron, Mild steel

		IS 210

IS 2062



		ii)

		Cylinder

		Mild steel

		IS 2062



		iii)

		Handle grip

		Hard or Medium hard wood

		IS 399



		iv)

		Handle Support

		Mild Steel

		IS 2062



		v)

		Frame

		Cast iron

Mild Steel

		IS 210

IS 2062



		vi)

		Cover Plate

		Cast iron

Mild steel

		IS 210

IS 2062



		vii)

		Shear Plate

		Cast iron

		IS 210



		viii)

		Feed Rolls

		Cast iron

Mild steel

		IS 210

IS 2062



		ix)

		Feed Roll Shafts

		Mild Steel

		IS 2062



		x)

		Spring

		Spring Steel

		IS 4454 (Part 1)



		xi)

		Tie rod 

		Mild steel

		IS 2062



		xii)

		Worm and worm gear

		Cast iron

		IS 210



		xiii)

		Legs 	

		Mild steel

		IS 2062



		xiv)

		Leg support

		Mild steel

		IS 2062



		xv)

		Shaft and Axles

		Mild steel

		IS 2062



		xvi)

		Bush bearing

		Brass

		IS 407



		xvii)

		Feeding Chute

		Mild steel

		IS 2062



		xviii)

		Fingers, If separate

		Cast Iron

		IS 210



		xix)

		Blade Cover

		Mild steel, Plastic

		IS 2062



		xx)

		Pulley 

		Cast iron, Brass

		IS 210



		xxi)

		Blower

		Mild steel

		IS 2062



		xxii)

		Discharge box

		Mild steel

		IS 2062



		xxiii)

		Belts

		Textile belts

		IS 1891 (Part 1)







3.2 The material for construction of blade shall be as given in 2.1 and 2.1.l of IS 1511. 



4 HARDNESS 	



4.1 All cast iron components shall have a hardness of 160 to 220 HB [see IS 1500 (Part 1)]. 



4.2 The hardness of the blade shall be as given in 3.1 of IS 1511 (40 to 45 HRC or 370 to 422 HB).
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FIG 1 MANUALLY OPERATED FLYWHEEL TYPE CHAFF CUTTER



























Cylindrical Type Cutter Arrangement
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FIG 2 (A) POWER OPERATED CYLINDRICAL TYPE CHAFF CUTTER
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FIG 2 (B) POWER OPERATED FLYWHEEL TYPE (MS BLOCK) LET FALL TYPE CHAFF CUTTER
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 FIG 2 (C) POWER OPERATED FLYWHEEL TYPE (MS BLOCK) THROW AWAY TYPE CHAFF CUTTER



FIG 2 POWER OPERATED CHAFF CUTTER



5 CONSTRUCTIONAL REQUIREMENTS



5.1 Handle 



Handle shall consist of handle support of mild steel rod and a wooden grip placed over the rod. The diameter of the handle support (see A in Fig. 3) shall be minimum of 15 mm. The total length of the handle (see B in Fig. 3) shall be at least 500 mm and the length of wooden grip (see C in Fig. 3) shall be 430 mm to 450 mm. The diameter of the grip (see D in Fig. 3) shall be 37 mm to 42 mm. The grip shall be properly attached with the support. The one end of the support shall be threaded. The handle shall be attached with fly wheel by a hexagonal nut with washers.
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FIG 3 HANDLE



5.2 Flywheel 



A flywheel of 900 mm to 1350 mm diameter for manual chaff cutter and 600 to 900 mm for power operated (see A in Fig. 4) shall be provided. The flywheel shall have two arms. Each arm shall be provided with one square hole for fixing the handle: three holes for fixing the blade and six tapped holes for fixing the bolts for blade setting adjustment. At the centre of the flywheel a circular hole shall be provided for connecting it to the main shaft. A hole of 10 mm diameter shall be made in the rim of the flywheel parallel to direction of the hub hole. The weight of the flywheel shall not be less than 24 kg in case of cast iron and in case of mild steel it should not be less than 18 kg. In case of power operated chaff cutter, Flywheel Cover made from MS Sheet having min. thickness of 1.6 mm covering the whole flywheel must be provided.

		[image: ]

		[image: Shape

Description automatically generated]







FIG 4 FLYWHEEL AND MS BLOCK



5.3 Main Shaft 



The one end of the main shaft shall be rigidly attached at the centre hole of flywheel and other end may be supported on a plumber block. The length and diameter of the shaft (see A and B in Fig. 5) shall be minimum 400 mm and 30 mm respectively. Plumber block shall be provided with bush or ball bearing.
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FIG 5 MAIN SHAFT

5.4 Worm 



The worm shall be fitted on the main shaft. The hole size of the worm (see A in Fig. 6) shall be such that it should push fit on the main shaft. The outer diameter and length of the worm (see B and C in Fig. 6) shall be 75 mm or 80 mm and 100 to 155 mm respectively. The pitch of the worm (see D in Fig. 6) shall be 25 mm. It shall be provided with two holes for proper fixing to the shaft. The distance of centre of hole from the end of the worm (see E in Fig. 6) shall be 50 mm or 13 mm.



5.5 Worm Gears 



There shall be two gears; one located at upper side and other at the lower side of the worm. The outer diameter of the gears (see A in Fig. 7) shall be 125 mm or 133 mm and there shall be 15 teeth in each gear. At the option of the purchaser the gears may have 11 or 13 teeth. The gear shall be attached with axles by hexagonal bolts.
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FIG 6 WORM







		



		





		7 A Lower Worm Gear

		7 B Upper Worm Gear







FIG 7 WORM GEAR



5.6 Feed Rolls 



There shall be two feed rolls. The length and outer diameter of the rolls (see A and B in Fig. 8) shall be minimum 207 mm and 75 mm or 85 mm respectively. Each roll shall have eight projections on circumferential periphery. The lower roll shall have 11 fill teeth and upper roll 10 full and two half teeth on lengthwise fixing the axles (see C in Fig. 8).



5.7 Springs 



Two tension springs shall be provided to keep the upper roll in tension. Total length of each spring (see A in Fig. 9) shall be minimum 80 mm. The outer diameter (see B in Fig. 9) shall be 20 mm, the wire diameter shall be 2.5 mm and the minimum number of coils shall be 18. 



5.8 Cover Plates 



Two sides and one top cover plates shall be provided to protect the feed-rolls as well as for proper mounting of the worm and worm gears. Both the side plates shall be attached to a tie rod. The rod shall be of minimum 225 mm in length with both the ends threaded. The top cover plate shall have 11 full teeth.



5.9 Shear Plate 



A rectangular plate with top open, shall be attached at the front of the feed rolls. The width and height of the plate (see A and B in Fig. 10) when measured internally shall be minimum 207 mm and 105 mm respectively. The shear plate shall have 12 fill teeth. 



5.10 Back Plate 



There shall be one back plate fitted in between two side plates at the rear. The length of the back plate (see A in Fig. 11) shall be 207 mm and width (see B in Fig. 11) including teeth shall be 145 mm. There shall be 12 teeth in the back plate.
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	FIG 8A LOWER FEED ROLLER	
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FIG 8B UPPER FEED ROLLER



FIG 8 FEED ROLLERS
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FIG 9 SPRING
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FIG 10 SHEAR PLATE
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FIG 11 BACK PLATE



5.11 Feeding Trough



A rectangular or trapezoidal trough shall be attached on the rear side of the shear plate. The trough shall be detachable Provision for changing the angle of placement of trough shall be provided. At the rear side of the trough a support should be provided. The total length of the trough shall be minimum of 900 mm. 



5.12 Stand

 

Stand shall consist of four MS legs; leg supports and one finger in each leg. The leg shall be made of angle section of minimum 40 mm  40 mm  2 mm size. The leg support may be detachable or riveted with the leg. The fingers may be a separate component attached to the leg or maybe made by taking out at the bottom of each leg. The total height, length and width of the stand (see A, B and C in Fig. 12) shall be minimum of 750 mm, 600 mm and 550 mm respectively. In one of the legs a hole of 10 mm shall be provided at a point coinciding with the hole made in the rim of the fly wheel.
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FIG 12 STAND



5.13 Mounting of Power Source (motor/engine)



It is mounted on a frame made of MS angle (minimum 35 35 5 mm). The size of frame will depend on size of motor/engine. The power transmission is through single/double groove V-belt and cast-iron pulley of 100 mm diameter. The minimum size of cylinder pulley should be 265 mm diameter.



5.14 Cylinder



The cylinder wheel is fabricated by MS flat seating along the diameter for mounting of chaff blades (Fig. 2a). One central hole with bush is provided for mounting the main power transmission shaft. Cylinder must be covered fully with MS sheet of minimum 2 mm thickness.



5.15 Allowable deviations for dimensions without specified tolerance shall be as given in IS 2102 (Part 1). 



6 OTHER REQUIREMENTS 



6.1 The worm gears should as far as possible, be enclosed and should preferably be run on an oil trough.



6.2 The bearings shall be completely enclosed and shall have provision for lubrication. 



6.3 Provision shall be provided to change the inclination of the plane of the cutting knives to the plane of rotation of fly wheel to avoid feed interference. 



6.4 Provision to change the direction of rotation of feed rolls should be provided. 



6.5 Hooks at suitable places may be provided for lifting the chaff cutter for easy movement. 



6.6 The maximum height of cranking from ground level shall be within 800 to 900 mm. The cranking radius shall be 250 to 350 mm (see B in Fig. 4). 



6.7 All the three sides of shear plate shall be in one plane. 



6.8 The blades shall conform to IS 1511. 



6.9 Operational manual giving operational, maintenance, assembly instructions and adjustments shall be supplied by the manufacturer with each chaff cutter. Instructions for safe operation of chaff cutter shall also be provided.



7 TESTS 



7.1 Idle Run Test 



Fix the chaff cutter on level and preferably on hard surface. Operate it for 30 minutes. During the operation. Observation shall not show the following: 

a) Presence of any marked oscillation;

b) Presence of knocking or rattling sound; 

c) Obstructions in running of shafts in bearings; and 

d) Any marked unusual wear or slackness in any component. 



7.2 Tests for Variation in Cut Length 



7.2.1 Installation 



Fix the chaff cutter firmly on the level and preferably hard surface. Set the clearance between blade and shear plate and make other adjustments in accordance with the manufacturer’s recommendations for cutting a particular length of the chaff.



7.2.2 Fodder 

Take enough fodder to be cut. The fodder should be of same variety and free from roots. The length of the fodder should, as far as possible, be the same. 



7.2.3 Theoretical Length 

The theoretical length of the fodder to be cut shall be obtained by the following formula:



	 	 	 	                       

where

L = Length of cut, mm 

 = rev/min of feed roll 

 = rev/min of fly wheel 

 = Diameter of the feed roll, mm; and 

 = Number of blades 



7.2.4 Operation 

Operate the fly wheel of the chaff cutter at 50 rev/min and feed the fodder manually. Ensure that the feeding is done continuously and covers full width and height of the throat. The feeding should be done from root side of the fodder. While feeding, a rigid plastic pipe of diameter of 12 mm to 15 mm and 2 m in length shall be fed along with the fodder. Duration of the operation shall be such that at least 25 pieces of plastic pipes are cut. 



7.2.5 Measurement 

Select 25 pieces of plastic pipe and measure the length of each piece in mm. Obtain the average length of cut. 



7.2.6 Observation 

Compare the average measured length of cut with the theoretical length (see 7.2.3). The variation in length shall be not more than 5 percent. 



8 SAFETY REQUIREMENTS 



8.1 Each manually / power operated chaff cutter shall be provided with safety provision as given in 8.1.1 to 8.1.7 (see Fig. 13 to 20) as given in IS 15542.

 

8.1.1 Blade Guard — It prevents direct contact of blade in case body part is inserted from blade side (see Fig 14). Consists of a guard made up of mild steel sheet and can be attached to the two existing blade bolts. It can be un-flapped while sharpening the blade. The details of blade guard are given in Fig 14. 

8.1.2 Flywheel Lock — It is a mechanical spring mounted lock that prevents rotation of the flywheel in standby mode (see Fig 15, 19). A hole is needed in the flywheel to insert locking pin for stopping rotation in non-working mode.  The details are given in Fig 15. 

8.1.3 Warning Roller — It consists of a serrated wooden roller fitted just before the feeding roller as an alternate to chute cover (see Fig 13). It gives a warning when the hand is in danger zone while operating the chaff cutter (see Fig 16). 

 

8.1.4 Gear Cover — Warm and pinion assembly shall be covered from all the sides by a metal sheet as shown in Fig. 13. 

 

8.1.5 Covered Chute — The trough on the shear plate side shall be covered up to a length of 450 mm minimum. 

 

8.1.6 File safety guard — A guard on sharpening file should be provided to prevent injuries on knuckles of fingers while sharpening the blade (Fig. 17). 



8.1.7 A minimum cautionary notice worded as follows shall be written in vernacular language legibly on a label preferably fixed on the main body of the chaff cutter:  

a) Do not wear loose dress, bangles, watch etc., while feeding the fodder;  

b) Do not smoke and light fire near dry fodder being cut;  

c) Do not work under the influence of intoxicants like liquor, opium etc.;  

d) Children and aged persons should be discouraged for working;  

e) Do not push small fodder by hand, use pushing device;  

f) Lock the flywheel with the locking pin after work;  

g) Instruct children not to play with the machine;  

h) Never bring hand near feed rolls and open blade; and

j) Do not touch belt while pulley is running.



9 CAUTIONARY NOTICES 



9.1 A minimum cautionary notice as given in 8.1.7 shall be written in vernacular language legibly on a label preferably fixed on the main body of the chaff cutter. 



9.2 A plate having a ‘Danger Signal’ shall be rigidly fixed near the blades of the chaff cutter.



9.3 Each chaff cutter shall be provided with an operator’s manual (Hindi or English) in which all safety aspects are also to be highlighted along with the precautions to be taken for safe operation of chaff cutter. 



10 WORKMANSHIP AND FINISH

 

10.1 All the components of the chaff cutter shall be free from cracks and such other defects that may be detrimental for their use. 



10.2 The cast iron components shall not be porous. Welding, if done, shall also not be porous.



10.3 All exposed metallic surfaces shall be free from rust and may be painted, if required. 

 

11 POWER SOURCE



Power source for Power operated chaff cutter can be motor or any source providing the required rotary power.



12 MARKING AND PACKING 



12.1 Marking — Each chaff cutter shall be marked with the following particulars:

a) Manufacturer’s name or registered trademark, if any; 

b) Code and batch number; and

c) Any other markings required under the Standards of Weights and Measures (Packaged Commodities) Rules, 1977 and any other statutory requirement.

12.2 Packing — For ease in packing for transportation, the chaff cutter may be dismantled in suitable sub-assemblies. The packing shall be done as agreed to between the purchaser and the supplier.



12.3 BIS Certification Marking 



The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark. 



13 SAMPLING FOR LOT ACCEPTANCE 

Unless otherwise agreed to between the purchaser and the supplier, the criteria for sampling for lot acceptance shall be in accordance as per given in IS 7201 (Part l).
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FIG 18 BLADE GUARD
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FIG 19 FLYWHEEL LOCK
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FOREWORD



(Adoption clause will be added later)



Manually operated and power-operated chaff cutters are very common in use by farmers for cutting the chaff. The chaff cutters vary in dimensions, material of construction and other quality characteristics considerably from manufacturer to manufacturer which causes great inconvenience to the user specially replacement of the components. Chaff cutters are of two types namely Feeding Chute Type and Conveyor Belt Type. A need was, therefore, felt for preparation of an Indian Standard for Conveyor Belt Type Chaff Cutter to guide the manufacturers to produce quality product and also to help the users in selection of good quality chaff cutters. 

 

Figures given in this standard are meant for illustration of various components and dimensions of chaff cutters and they should not be treated as suggestive of any standard design. 



In preparation of this standard considerable assistance have been received from Agricultural Machinery Manufacturers Association (AMMA, India).



This standard contains 15.2 which call for agreement between the purchaser and the supplier.



For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.





1 SCOPE

This standard specifies material, construction, and other requirements of Conveyor type power operated chaff cutter (Fig. 1).
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FIG 1 CONVEYOR TYPE POWER OPERATED CHAFF CUTTER



2 REFERENCES

 

The following standards contain provisions which through reference in this text, constitute provision of this standard. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below: 



		IS No.

		Title



		IS 210 : 2009

		Grey iron castings — Specification (fifth revision)



		IS 1500 (Part 1) : 2019 / ISO 6506-1 : 2014

		Metallic materials — Brinell hardness test: Part 1 test method (fifth revision)



		IS 1511 : 1979

		Specification for Blades for Manually — Operated Chaff Cutter (second revision)



		IS 1891 (Part 1) : 2021

		Conveyor And Elevator Textile Belting – Specification Part 1 General Purpose Belting (fifth revision)



		IS 2062 : 2011

		Hot rolled medium and high tensile structural steel — Specification (seventh revision)



		IS 4454 (Part 1) : 2001

		Steel wire for mechanical springs — Specification: Part 1 cold drawn unalloyed steel wire (third revision)



		IS 7201 (Part 1) : 1987

		Methods of Sampling for Agricultural Machinery and Equipment: Part 1 Hand-Tools and Hand-Operated / Animal Drawn Equipment (first revision)



		IS 7897 : 1975

		Chaff Cutter — Test Code



		IS 15542 : 2005

		Power-Operated Chaff Cutter — Safety Requirements





3 TERMINOLOGIES



3.0 For the purpose of this standard following definitions shall apply.



3.1 Blow-Up Type — A chaff cutter in which the cut fodder is blown up through the blow-up pipe.



3.2 Chute-Fed Chaff Cutter — A chaff cutter in which the feeding of the fodder crop is done through a chute.



3.3 Conveyor Fed Chaff Cutter — A chaff cutter in which the feeding of the fodder crop is done through a conveyor.



3.4 Cylinder Type — A chaff cutter the cutting mechanism which consists of a rotating cutting cylinder.



3.5 Feed Interference — The obstruction in advancing the fodder against the back of the blades. This occurs if the blade is not properly inclined to the plane of rotation.



3.6 Fly Wheel Type — A chaff cutter having rotating fly wheel with blades.



3.7 Let-Fall Type — A chaff cutter in which the cut fodder is dropped down to the bottom of the chaff cutter.



3.8 Throw Away Type — A chaff cutter in which the cut fodder is thrown away to the front ward of the chaff cutter.



4 TYPES



4.1 On the basis of cutting mechanism, the chaff cutter shall be of following types:

a) Fly wheel type (see Fig. 2b); and

b) Cylinder type (see Fig. 2a).



4.2 On the basis of cut-chaff dropping position, the chaff cutter shall be of following types:

a) Let-fall type (see Fig. 2b);

b) Throw-away type (see Fig. 2c); and

c) Blow-up type.



4.3 On the basis of feeding system, the chaff cutter shall be of following types (see IS 15542):

a) Chute-fed (see Fig. 2c); and

b) Conveyor-fed (see Fig. 1).

















[image: ][image: ]Feeding Roller

Cylindrical Type Cutter Arrangement

Platform for Power Source







FIG 2a POWER OPERATED CYLINDRICAL TYPE CHAFF CUTTER
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FIG 2b POWER OPERATED FLYWHEEL TYPE (MS BLOCK) LET FALL TYPE CHAFF CUTTER
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FIG 2c POWER OPERATED FLYWHEEL TYPE (MS BLOCK) THROW AWAY TYPE CHAFF CUTTER

FIG 2 POWER OPERATED CHAFF CUTTE

5 MATERIALS 



5.1 The material for construction of various components of the chaff cutter (see Fig. 3), other than blade, shall be as given in col 3 of Table 1. The material may conform to Indian Standards given in col 4 of Table 1.
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FIG 3 TRACTOR OPERATED CHAFF CUTTER



Table 1 Material of construction

 (Clause 3)

		Sl No.

		Parts

		Material

		Applicable Standard



		i)

		Flywheel 	

		Cast iron

Mild steel

		IS 210

IS 2062



		ii)

		Flywheel cover

		Mild steel

		IS 2062



		iii)

		Cylinder

		Mild steel

		IS 2062



		iv)

		Frame

		Cast iron

Mild Steel

		IS 210

IS 2062



		v)

		Cover Plate

		Cast iron

Mild steel

		IS 210

IS 2062



		vi)

		Shear Plate

		Cast iron

Mild steel

		IS 210

IS 2062



		vii)

		Feed Rolls

		Cast iron

Mild steel

		IS 210

IS 2062



		viii)

		Feed Roll Shafts

		Mild Steel

		IS 2062



		ix)

		Spring

		Spring Steel

		IS 4454 (Part 1)



		x)

		Tie rod 

		Mild steel

		IS 2062



		xi)

		Worm and worm gear

		Cast iron

		IS 210



		xii)

		Legs 	

		Mild steel

		IS 2062



		xiii)

		Leg support

		Mild steel

		IS 2062



		xiv)

		Shaft and Axles

		Mild steel

		IS 2062



		xv)

		Feeding Chute

		Mild steel

		IS 2062



		xvi)

		Fingers, If separate

		Cast Iron

		IS 210



		xvii)

		Blade Cover

		Mild steel, Plastic

		IS 2062



		xviii)

		Pulley 

		Cast iron, Brass

		IS 210



		xix)

		Blower

		Mild steel

		IS 2062



		xx)

		Discharge box

		Mild steel

		IS 2062



		xxi)

		Belts

		Textile belts

		IS 1891 (Part 1)









5.2 The material for construction of blade shall be as given in 2.1 and 2.1.l of IS 1511. 



6 FEEDING SYSTEMS



6.1 The feeding system in a chaff cutter shall be one of the following types and shall conform to the requirements given in 6.2 and 6.3:

a) Feeding chute type (see Fig. 2), and

b) Conveyor type (see Fig. 1).





6.2 REQUIREMENTS



6.2.1 Construction

It comprises a feed pressing roller, two corrugated feed rollers and conveyor with power transmission system. For this type of chaff cutters with power ratings of 15 kW or more, a feed reversing mechanism is recommended. It comprises of a gear box, a clutch lever and two joining shafts with universal joints (see Fig. 4). In some chaff cutters fast and loose pulleys to cut-off the drive to the upper and lower feed rollers are also used. In the feeding system with feed reversing mechanism, if the hand of an operator gets entrapped, the clutch lever is pressed by his hand or shoulder and the drive to the feed roller is cut-off in the neutral position or the direction of the upper and lower feed rollers is reversed.
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FIG 4 FEED REVERSING MECHANISM FOR CONVEYOR FED CHAFF CUTTER



6.2.2 Material

6.2.2.1 Conveyor — Canvass or rubber [see IS 1891 (Part 1)] or steel slats (see IS 2062).

6.2.2.2 Driving Roller — Cast iron (see IS 210).

6.2.2.3 Pressing Roller — Cast iron (see IS 210).

6.2.2.4 Feed Rollers — Cast iron (see IS 210).

6.2.2.5 Tension Spring — Spring steel [see IS 4454 (Part 1)].

6.2.2.6 Clutch Lever — Mild steel (see IS 2062).

6.2.2.7 Gears — Cast iron (see IS 210).

6.2.2.8 Gear Box— Cast iron (see IS 210) or mild steel (see IS 2062).

6.2.2.9 Gear Shaft — Mild steel (see IS 2062).

6.2.2.10 Stand — Mild steel (see IS 2062).



6.3 Dimensions



The length of centre-to-centre distance of conveyor rollers (see A in Fig. 4) shall be a minimum of 1 200 mm. Minimum of 450 mm of length of conveyor at feed inlet side shall be covered.



6.4 Feed Reversing Device

6.4.1 Functioning of Device (see Fig. 5)

Pinion ‘A’ receives the drive from the main shaft of the chaff cutter by means of chain and sprocket. Pinion ‘A’ meshes with bevel gear ‘B’ which is mounted on a counter shaft. On the same shaft a spur pinion ‘G’ is mounted which slides on splines with the help of a hand lever. When pinion ‘G’ meshes with the gear ‘F on the lower feed shaft, the lower feed roller revolves in clockwise direction and the upper feed roller in anticlockwise direction. This is the feed-in position.
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FIG 5 POWER TRANSMISSION THROUGH FEED REVERSING SYSTEM FOR CONVEYOR FED CHAFF CUTTER



6.4.1.1 When pinion ‘G’ is meshed with gear ‘C’, the direction of rotation of the upper and lower rollers is reversed. In other words, the upper roller rotates in clockwise and the lower roller in anti-clockwise direction. This is the reversed or feedback position and the material being fed moves out instead of moving into the cutting zone chamber.



6.4.1.2 The third position is when pinion ‘G’ does not mesh either with gear ‘F or ‘C’. This is the neutral position. The lever to slide pinion ‘G’ can be actuated by hand or foot or shoulder.



6.4.1.3 The details of gears in this system shall be as given in Table 2.



Table 2 Details of Gears in the Feed Reversing Mechanism



		Sl No.

		Type of Gear/Pinion

		Designation

		Shaft on which mounted



		(1)

		(2)

		(3)

		(4)



		i)

		Bevel gear

		A

		Splined shaft on main shaft



		ii)

		Bevel gear

		B

		Counter shaft



		iii)

		Spur pinion

		C

		Counter shaft



		iv)

		Spur gear

		D

		Upper feed roller shaft



		v)

		Spur gear

		E

		Upper feed roller shaft



		vi)

		Spur gear 

		F

		Lower feed roller shaft



		vii)

		Bevel gear

		G

		Splined shaft on main shaft









6.4.2 Functioning of Device (see Fig. 6)



6.4.2.1 If the roller handle is put in backward direction, bevel gear ‘A’ which is mounted on splined shaft receives the drive from main shaft. The main shaft moving in anti-clockwise direction will rotate bevel gear ‘A’ also in anti-clockwise direction, Bevel gear ‘A’ meshes with bevel gear ‘B’ which is mounted on a counter shaft, having at another end a pinion ‘C’. This will rotate bevel gear ‘B’ counter shaft and pinion ‘C’ in clockwise direction. Gear ‘D’ meshes with pinion ‘C’ and rotates in anti-clockwise direction. Gears ‘D’ and ‘E’ are on the same shaft, hence the direction of rotation of ‘E’ would also be the same. Gears ‘E’ and ‘F mounted on upper and lower feed roller shafts, respectively, mesh with each other; therefore, the gear ‘F rotates in clockwise direction. The direction of rotation of upper and lower feed rollers would be the same as that of gears ‘E’ and ‘F’. This is the feed-in position.



6.4.2.2 If the roller handle is put in forward direction, bevel gear ‘G’, which is mounted on splined shaft, receives the drive from main shaft and moves in anticlockwise direction. Bevel gear ‘G’ meshes with bevel gear ‘B’. The bevel gear ‘B’, counter shaft and pinion ‘C’ will rotate in anti-clockwise direction. This will ultimately lead to the rotation of lower feed roller in anti-clockwise direction. This is the reversed or feedback position and the material being fed moves out instead of moving into the threshing chamber.



6.4.2.3 In case the roller handle is kept in central position, feed-reversing mechanism will not operate. This is the neutral position.
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FIG 6 FUNCTIONING OF FEED REVERSING MECHANISM FOR CONVEYOR FED CHAFF CUTTER







7 HARDNESS 



7.1 All cast iron components shall have a hardness of 160 to 220 HB (see IS 1500). 



7.2 The hardness of the blade shall be as given in 3.1 of IS 1511 (40 to 45 HRC or 370 to 422 HB). 

 

8 SAFETY REQUIREMENTS

 

8.1 Kindly refer to IS 15542 – Power operated chaff cutter – Safety requirements.



8.2 Each manually/power operated chaff cutter shall be provided with safety provision as given in 8.2.1 to 8.2.7 of IS 15542.

 

8.2.1 Blade Guard – It prevents direct contact of blade in case body part is inserted from blade side (Fig 7). It consists of a guard made up of mild steel sheet and can be attached to the two existing blade bolts. It can be un-flapped while sharpening the blade. The details of blade guard are given in Fig 7. 
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FIG 7 BLADE SAFETY GUARD



8.2.1 Flywheel Locking Pin — Chaff cutter shall be provided with a linch pin with chain to lock the chaff cutter flywheel when it is not required to be operated. This shall be fixed on the flywheel main gear shaft at the end so as to restrict the movement of the system. This is specially needed to lock the movement of the chaff cutter blades in order to avoid injuries due to accidental rotation when chaff cutter is not in use. It is a mechanical spring mounted lock that prevents rotation of the flywheel in standby mode (see Fig 8). A hole is needed in the flywheel to insert locking pin for stopping rotation in non-working mode.  The details are given in Fig 8. 
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LOCKING PIN
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FIG 8 A TYPICAL LOCKING ARRANGEMENT FOR CHAFF CUTTER



8.2.3 Warning Roller — A warning roller which is a sort of idler roller with spring (see Fig. 9) may be fitted just before the feeding rollers to warn the operator while feeding the fodder crop into the chaff cutter. It may be a conduit GI pipe roller closed at both ends. The upward movement of warning roller shall be controlled by the cam, which lifts the roller when the straw is pushed into the mouth of the chaff cutter. When the chute is empty, the roller shall come down with the help of springs provided for the purpose. The minimum diameter of the roller shall be 40 mm. Warning roller can be used as an alternate to cover chute. Centre shaft and cam lever should be made of mild steel (see IS 2062) and pivot axle/adjusting rod should be made of GI pipe.
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FIG 9 WARNING ROLLER



8.2.4 Gear Cover — Warm and pinion assembly shall be covered from all the sides by a metal sheet. 

 

8.2.5 File safety guard — A guard on sharpening file should be provided to prevent injuries on knuckles of fingers while sharpening the blade. 



8.2.6 Feeding Chute Cover — The trough on the shear plate side shall be covered up to a length of 450 mm Min. The thickness of the chute cover shall not be less than 1.6 mm.



8.2.7 Height of Feeding Chute — The height of the feeding chute of the chaff cutter should be between 750 mm and 1 100 mm.



8.2.8 A minimum cautionary notice worded as follows shall be written in vernacular language legibly on a label preferably fixed on the main body of the chaff cutter:  



a) Do not wear loose dress, bangles, watch etc., while feeding the fodder;  

b) Do not smoke and light fire near dry fodder being cut;  

c) Do not work under the influence of intoxicants like liquor, opium etc.;  

d) Children and aged persons should be discouraged for working;  

e) Do not push small fodder by hand, use pushing device;  

f) Lock the flywheel with the locking pin after work;  

g) Instruct children not to play with the machine;  

h) Never bring hand near feed rolls and open blade; and

i) Do not touch belt while pulley is running.



8.2.9 Conveyor System — Conveyor-fed chaff cutter shall also be provided with the following safety provisions:

a) Cover — The minimum length of conveyor shall be 1200 mm and it shall be covered up

to a minimum length of 450 mm near the feed roll side. The thickness of the cover shall not be less than 1.6 mm.

b) Blower — If provided, and all other moving parts shall be guarded with mild steel (see IS 2062) sheet of minimum thickness of 1.6 mm.



9 PERFORMANCE REQUIREMENTS



9.1 The chaff cutter shall be operated at no load in accordance with 8.1 of IS 7897. During the no-load run, the visual observation shall not indicate the following:

a) Presence of any marked oscillation during operation;

b) Presence of knocking or rattling sound;

c) Frequent slippage of belts;

d) Non-smooth running of shafts in respective bearings;

e) Any unusual wear or slackness in any components; and

f) Any marked rise in bearing temperature.

9.2 When tested in accordance with the method given in 9.2 of IS 7897, the chaff cutter shall meet the following requirements:

a) The variation in length of cut shall be not more than 10 percent; and

b) The blowing efficiency (if applicable) shall be not less than 99 percent.



9.2.1 During and after the test for 9.2, the visual observations shall not indicate the following:

a) Observation given under 9.1 (a) to (f);

b) Non-smooth flow of the material through different components;

c) Frequent clogging of throat and feed rolls; and

d) Frequent loosening of the fasteners.



9.3 When tested in accordance with 9.2 of IS 7897, no breakdown shall occur in any unit of the chaff cutter.



10 OTHER REQUIREMENTS 



10.1 Provision shall be made to change the inclination of plane of the cutting knives to the plane of rotation of fly wheel to avoid feed interference.



10.2 Provision for adjustment of the following shall be made:

a) Feed rate;

b) Length of cut;

c) Feed roll clearance;

d) Space between fixed and rotating blades;

e) Air displacement (if applicable); and

f) Direction of rotation of feed rolls.



10.3 If the cutter head is open, arrangement shall be made for locking it with the stand and the cutting edge of the blade shall be covered.



10.4 Various controls shall be easily accessible and capable of being locked in a chosen position.

10.5 Suitable guards shall be provided on the transmission system of the chaff cutter.



10.6 The chaff cutter shall be provided with the operator’s manual (see 4.2 of IS 8132). Manual shall also contain the information given in Annexure A of IS 7897. 



10.7 The worm gears should as far as possible, be enclosed and should preferably be run on an oil trough. 



10.8 The bearings shall be completely enclosed and shall have provision for lubrication. 



10.9 Provision shall be provided to change the inclination of the plane of the cutting knives to the plane of rotation of fly wheel to avoid feed interference. 



10.10 Provision to change the direction of rotation of feed rolls should be provided.  



10.11 Hooks at suitable places may be provided for lifting the chaff cutter for easy movement. 



10.12 The blades shall conform to IS 1511. 



11 TESTS

11.1 Idle Run Test

Fix the chaff cutter on level and preferably on hard surface. Operate it for 30 minutes. During the operation. Observation shall not show the following: 

a) Presence of any marked oscillation;

b) Presence of knocking or rattling sound; 

c) Obstructions in running of shafts in bearings; and 

d) Any marked unusual wear or slackness in any component. 

11.2 Tests for Variation in Cut Length 

11.2.1 Installation — Fix the chaff cutter firmly on the level and preferably hard surface. Set the clearance between blade and shear plate and make other adjustments in accordance with the manufacturer’s recommendations for cutting a particular length of the chaff. 



11.2.2 Fodder — Take enough fodder to be cut. The fodder should be of same variety and free from roots. The length of the fodder should, as far as possible, be the same. 



11.2.3 Theoretical Length — The theoretical length of the fodder to be cut shall be obtained by the following formula:



where

 = Length of cut, mm;

 = rev/min of feed roll; 

 = rev/min of fly wheel; 

 = Diameter of the feed roll, mm; and 

 = Number of blades.



11.2.4 Operation — Operate the fly wheel of the chaff cutter at 50 rev/min and feed the fodder manually. Ensure that the feeding is done continuously and covers full width and height of the throat. The feeding should be done from root side of the fodder. While feeding, a rigid plastic pipe of diameter of 12 mm to 15 mm and 2 m in length shall be fed along with the fodder. Duration of the operation shall be such that at least 25 pieces of plastic pipes are cut. 



11.2.5 Measurement — Select 25 pieces of plastic pipe and measure the length of each piece in mm. Obtain the average length of cut. 

11.2.6 Observation — Compare the average measured length of cut with the theoretical length (see 11.2.3). The variation in length shall be not more than 5 percent. 



12 CAUTIONARY NOTICES 



12.1 A minimum cautionary notice as given in 8.2.8 shall be written in vernacular language legibly on a label preferably fixed on the main body of the chaff cutter.  

 

12.2  A plate having a ‘Danger Signal’ shall be rigidly fixed near the blades of the chaff cutter. 

 

12.3 Each chaff cutter shall be provided with an operator’s manual (Hindi or English) in which all safety aspects are also to be highlighted along with the precautions to be taken for safe operation of chaff cutter. 



13 WORKMANSHIP AND FINISH 



13.1 All the components of the chaff cutter shall be free from cracks and such other defects that may be detrimental for their use. 



13.2 The cast iron components shall not be porous. Welding, if done, shall also not be porous, 



13.3 All exposed metallic surfaces shall be free from rust and may be painted, if required. 



14 POWER SOURCE



14.1 Power source for Power operated chaff cutter can be motor or any source providing the required rotary power.



15 MARKING AND PACKING



15.1 Marking — Each chaff cutter shall be marked with the following particulars:

a) Manufacturer’s name or registered trademark, if any; 

b) Code and batch number; and

c) Any other markings required under the Standards of Weights and Measures (Packaged Commodities) Rules, 1977 and any other statutory requirement.



15.2 Packing — For ease in packing for transportation, the chaff cutter may be dismantled in suitable sub-assemblies. The packing shall be done as agreed to between the purchaser and the supplier.



15.3 BIS Certification Marking



The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark. 

16 SAMPLING FOR LOT ACCEPTANCE 



16.1 Unless otherwise agreed to between the purchaser and the supplier, the criteria for sampling for lot acceptance shall be as per IS 7201 (Part l). 

 



 

 



image3.png







image4.jpeg







image5.jpeg







image6.jpeg







image7.jpeg







image8.jpeg

BLOWER BODY
HEAD

LET FALL OUTLET
COVER FOR FLYWHEEL

FLYWHEEL

PULLEY

BELTS

@D,,.

LET FALL OUTLET

COVER PLATE

GEAR BOX
CHUTE / TROUGH







image9.jpeg

Fig. 9 Feed Reversing Mechanism for
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Fig. 5 Front Safety Guard
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FOREWORD



(Adoption clause will be added later)



The test code and procedure described below are formulated with view for improvement of the design and better adaptation of vegetable washer.

































1 SCOPE 

This standard covers the following:

1.1 Methods for testing of vegetable washer.

1.2 Assessment of the evaluative requirements applicable for Qualifying Minimum Performance Criteria of the vegetable washer.

1.3 Criteria for determining variants and new model of vegetable washer for the purpose of testing and certification.

2 REFERENCES

The following Indian Standards contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated:

		IS No

		Title



		RNAM

		RNAM Test Codes & Procedures for Agricultural Machinery



		IS 3327 : 1982 

		Specification for pedal-operated paddy (first revision)



		IS 6284: 1985 

		Test code for power Thresher for cereals (second revision)



		IS 8122 (Part 1): 1994 

		Test code for power combine harvester Part 1-terminology (first revision)



		IS 9020 : 2002 

		Power threshers-safety requirements (first revision)



		IS 11234 : 1985 

		Test code for power thresher for groundnut 



		IS 15805 (Part 1) : 2008

		Straw Reaper - Combine - Test Code : Part 1 Terminology



		IS 15805 (Part 2) : 2008

		Straw Reaper - Combine Test Code : Part 2 Performance Tests







3 TERMINOLOGY 

For the purpose of this standard, the following definitions shall apply. 

3.1 Confidential Test — The test conducted for providing confidential information on the performance of vegetable washer whether ready for commercial production or not, or to provide any special data that may be required by the manufacturer / applicant.

3.2 Commercial Test — The tests conducted for establishing performance characteristics of vegetable washer that are ready for commercial production or already in production. 

3.2.1 Initial commercial Test — The tests conducted on indigenous or imported prototype vegetable washer ready for commercial production.

3.2.2 Batch Test (Conformity of Production) — The tests conducted on vegetable washer which have already undergone initial commercial test and are being manufactured / sold commercially in the country.

Period of batch test 3 year first and 5 years second and validity of test report will be subsequently 3 years for first batch and 5 years for second batch.

3.2.3 Repeat Test — The tests conducted on vegetable washer, to validate the performance in case of not meeting the evaluative requirements of this standard or to ascertain the re-occurrence of breakdown / defects observed in earlier tests, for the same parameter and on the same sample under the test after rectifying the defects or after replacing the defected part/sub-assembly by new part of the same specifications.

3.2.4 Evaluative requirements — Requirement under this category are the ones which are mandatory for acceptance of the vegetable washer for the purpose of commercial production/ subsidies / NABARD financing. The testing agency will assess the performance of the vegetable washer under test and release the report.

3.3 Non Evaluative requirements — Requirements under this category are the ones which are not mandatory for acceptance of the vegetable washer for the purpose of commercial production / subsidies / NABARD financing. However, the authorized testing agency may observe the performance for these requirements and record in the test report.

3.4 Vegetable Washer — Following terminology related to this machine shall apply.

3.4.1 Washed Vegetable — Vegetables free of extraneous matter viz., sand, dirt etc. after washing.

3.4.2 Cleaned vegetables — Vegetables (especially root vegetables) free of small fibrous roots after washing.

3.4.3 Broken — Damaged / broken vegetables collected from the outlet after washing.

3.4.4 Washing efficiency — Washed vegetables (after removal of dirt, sand etc.) received at the outlet with respect to the total vegetables (uncleaned) fed at the inlet expressed as percentage by mass.

3.4.5 Cleaning efficiency — Cleaned vegetables (free of fibrous roots) collected at the outlet with respect to the total vegetable mixture collected at the vegetable outlet expressed as percentage by mass. 

3.4.6 Percent Damage — The broken/damaged vegetables collected from the outlet with respect to total input of vegetables expressed as percentage by mass.

3.4.7 Feed Rate — The quantity of vegetables fed at the machine inlet per unit time.

3.4.8 Output — The total mass of the vegetables collected at the machine main outlet per unit time.

3.4.9 Extraneous Matter — Organic / Inorganic material comprising of dirt, gravel, small stones/pebbles, lumps of earth, clay, mud etc.

3.4.10 Percentage of unwashed vegetable — The unwashed vegetable collected from outlet with respect to total vegetable input expressed in percentage by mass.

3.4.11 Percentage of uncleaned vegetable — The unclean vegetable (with fibrous roots) collected from outlet with respect to the vegetables fed at the inlet expressed as percentage by mass.

3.4.12 Vegetable washer — An equipment operated by a power source viz., manual operated, electric motor, engine used for washing and cleaning vegetables.

3.4.13 Power source — The power required to operate the washer such as the manual operated, electric motor and engine.

3.4.14 Sample — The quantity of vegetables (carrot, radish, etc.,) taken from the outlet at a particular time period.

4 GENERAL GUIDELINES

4.1 Selection — For commercial test, the vegetable washer shall be selected at random from the production line or as directed by the testing authority.  The vegetable washer shall be complete with all its usual accessories and in condition generally offered for sale.  The vegetable washer shall be new and   should not be given any special treatment or preparation    for test.  The manufacturer may submit prototype for confidential test report.  The nature of test shall be stated by the manufacturer.

4.2 Specification sheet — The manufacturer/applicant shall supply the specification of the vegetable washer consisting of the items listed in the specimen report given in Annex A, as well as any other information required by the testing authority to carry out the tests. 	

The manufacturer / applicant should also supply technical literature such as operational, maintenance and service manuals, and parts catalogue.

4.3 Running-in — The manufacturer / applicant shall run-in the machine before   test   under   his responsibility and in accordance with his usual instructions. The running-in shall be carried out in collaboration with the testing authority or the procedure agreed to with the manufacturer/applicant. After running-in, servicing and preliminary settings should be done according to the printed literature supplied by the manufacturer/applicant. 

4.3.1 The place and duration of running-in shall be reported. 

4.4 Servicing and Preliminary Setting after Running-

4.4.1 After completion of running-in, servicing and preliminary settings should be done according to the printed literature supplied by the manufacturer/ applicant. The following may be carried out, wherever applicable:

a) Tightening the nuts and bolts;

b) Checking and adjusting the tension of belts and chains;

c) Checking and adjustment of safety devices, if any, and

d) Any other checking or adjustment recommended by the manufacturer after the running-in period, and included in the printed literature of the vegetable washer.

4.5 Repairs and Adjustments during Tests — All the repairs and adjustments made during the tests shall be reported together with the comments of any practical defects/shortcomings.

5 MEASURING TOLERANCES

The measuring apparatus shall be such that the following items shall have the tolerances within the limits shown against each:

a) Rotational speeds, rev/min		±0.5 percent

b) Time					±0.2 s

c) Distance, m or mm			±0.5 percent

d) Force, N and torque, N-m		±1.0 percent

e) Mass, kg				±0.5 percent

f) Power consumption kWh		±1 percent

6 TESTS

Various tests to be conducted on vegetable washer are given in Table 1. The implementing authority shall decide about the tests and their frequency to be carried out during initial commercial and batch testing (see 3.2 and 3.2.2).

Table 1 Tests to be Conducted on Vegetable Washer

		[bookmark: _Hlk525743740]Sl. No.

		Tests

		Ref. to

		Remarks



		i)

		Checking of specification

		See 7

		



		ii)

		Field test /Performance

		See 8

		



		iii)

		Components/assembly inspection

		See 9

		



		vi)

		Special characteristics

		-

		If any







7 CHECKING OF SPECIFICATIONS

7.1 The information given by the manufacturer/ applicant in the specification sheet (see 4.2) shall be verified by the testing authority and reported. Details of the components and assemblies which do not conform to the relevant Indian Standards shall also be reported. The adequacy or otherwise of the literature shall be indicated.

7.2 While checking the dimensions of the vegetable washer, the conditions laid down in 4.2 shall be followed.

8 PERFORMANCE TESTS

8.1. TEST AT NO-LOAD 

8.1.1 Power Consumption 

8.1.1.2 Install the washer on a levelled place. Use electric motor of appropriate power, fitted with an energy meter for running the washer. The manufacturer shall declare the speed of operation of the vegetable washer in their recommendations. 

8.1.1.3 Run the washer at no-load for at least 30 minutes at the specified revolution of the washing drum and record the readings of the energy meter. Calculate the power consumption at no-load for one hour. 

8.1.1.4 Record the data according to item (1) of Annex H. 

8.1.2 Visual Observations — During and after completing power consumption test, the data given in item (2) of Annex H shall be recorded based on visual observation.

8.2 TEST AT LOAD 

8.2.1 Short-Run Tests 

8.2.2 Install the washer on levelled ground. 

8.2.3 Take sufficient quantity of the vegetables to be washed as per manufacture literature.

8.2.4 Attachment of Prime Mover and Washer — Attach the washer with a suitable prime mover, preferably an electric motor. An energy meter or some form of transmission dynamometer shall be fitted. The power delivered to the washer may be supplied by connecting the prime mover with the help of flat or V-belt and pulleys with the main shaft of the washer. 

8.2.5 Operation and Collection of Data — Operate the washer at the specified speed of the washing unit for one hour at the declared maximum input capacity.

8.2.5.1 During the one-hour run period as in 8.2.5, collect the following samples and data: 

a) Three sets of samples at an interval of about 20 minutes (including the time for sample collection) at the Washer outlet.

NOTE — The time for collection of samples should be recorded accurately. 

8.2.5.2 At the end of the test, collect and weight the vegetables from the main outlet. If engine is used as prime mover, record the fuel consumed during the run period.

8.2.5.3 Repeat the test given in 8.2.5.1 and 8.2.5.2 for minimum three times at various feed rates as per manufacture literature.

8.2.5.4 Record the data in Data Sheet as given in Annex J. 

8.2.5.5 Visual observations — During and after the run tests, inspect the washer visually and record the observations in Data Sheet as given in Annex J. 

8.2.6 Analysis of the Samples — Analyse the samples obtained at the outlet - To be analysed for unwashed vegetable, broken vegetable and uncleaned vegetable. 

8.2.6.1 Record the data in Data Sheet as given in Annex K. 

8.2.7 Calculations 

a) Total vegetables input per unit time (kg)=B+C+D+E 



Where, 

B = quantity of washed and cleaned vegetables collected from outlet (kg).

C = quantity of broken vegetables from the outlet per unit time (kg).

D = quantity of unwashed vegetables from outlet per unit time (kg).

E = quantity of uncleaned vegetables from outlet per unit time in the case of root vegetables (kg).

b) Percentage of broken

Vegetables (%) = C/A  100 

Where, 

C = quantity of broken vegetables from outlet per unit time (kg).

A = total vegetables input per unit time (kg). 

c) Percentage of 

Unwashed vegetable (%) = D/A  100 

where,

D = quantity of unwashed vegetables from outlet per unit time (kg).

A = total vegetable input per unit time. (kg). 

d) Percentage of 

Uncleaned vegetable (%) = E/A  100 

where,

E = quantity of uncleaned vegetable obtained at outlet per unit time (kg). 

A = total vegetable input per unit time (kg). 

8.2.8 Determination of Efficiencies 

a) Washing efficiency (%) = W/I  100 

Where,

W = quantity of washed vegetables collected from outlet (kg).

 I = total quantity of vegetables fed at the inlet (kg).

b) Cleaning efficiency = C/F 100

Where,

C = quantity of cleaned vegetable (free of fibrous roots) obtained from the sample taken at outlet (kg).

F = total quantity of the sample taken at outlet (kg).

8.2.8.1 Record the data in Data Sheet as given in Annex M. 

8.2.9 Determination of Power Consumption 

8.2.9.1 In case of energy meter fitted prime mover, the difference between two consecutive readings shall give power consumption for 60 minutes, interval. 

8.2.9.2 In case of dynamometer fitted prime mover, the average reading taken shall give the average torque required by the following formula:  

Power, kW = Torque, kgfm Speed, rev/min

8.2.9.3 Record the data in Data Sheet as given in Annex M. 

8.2.10 Determination of Capacity –Mass of the washed vegetables collected at the machine outlet per unit time.

8.2.10.1 Record the data in Data Sheet as given in Annex M. 

8.3 Long-Run Test — Operate the washer for at least 20 hours at load, which should be covered by continuous run of at least 5 hours. Record the major breakdowns, defects developed and repairs made in Data Sheet as given in Annex N.

NOTE — For the purpose of certification the vegetable washer shall be run at no-load for 8 hours only. 

9 COMPONENT / ASSEMBLY INSPECTION

The washing drum, Drive mechanism, Spray wand assembly, Vegetable feeding unit shall be dismantled after conducting all the tests.

The following measurement/ observations shall be made and reported

9.1 Washing drum — To be Inspected visually and their condition shall be reported.

9.2 Drive mechanism — The drive Mechanism shall be opened and inspected for the entry of dust, mud, water and oil. The condition of chains and sprockets shall also be examined.

9.3 Spray wand assembly — To be Inspected visually and their condition shall be reported.

9.4 Vegetable feeding unit — To be Inspected visually and their condition shall be reported.

10 ACCEPTANCE CRITERIA FOR PERFORMANCE CHARACTERISTICS

10.1 The product may be accepted for performance after confirming compliance to all evaluative requirements. Performance characteristics of vegetable washer along with the tolerances with respect to the declared values and in certain cases minimum/maximum values are given in Table 2.

NOTE — In case of a parameter not meeting evaluative requirements of this standard, the ‘Repeat Test’ as defined above may be conducted. In case the parameter not meeting the evaluative requirement during the Repeat Test as defined above may be conducted.

11 ACCEPTANCE CRITERIA IN CASE OF BREAKDOWN/DEFECTS

11.1 The product may be accepted subject to the following conditions: 

a) There is no ‘critical breakdown’ during its validation after all tests including repeat tests;

b) There are not more than one ‘major breakdown’; and

c) There are not more than three 'minor defects' during the test and the frequency of each is not more than two.

In no case, the total number of breakdowns should exceed four, that is (1 Major + 3 Minor) or 4 minor breakdowns.

NOTE — In case of single critical breakdown/more than one major breakdown/ more than four minor defects and their frequency being not more than two, the 'Repeat Test' as defined above may be conducted.

11.2 In case of multiple consequential failures resulting from a single Defect / breakdown, the primary single defect/breakdown shall only be counted.

11.3 Categorizations of defects in terms of ‘Critical’, ‘Major’ and ‘Minor’ for various sub-assemblies/parts are provided in the Annex C, D and E.

12 SUMMARY REPORT 

12.1 For the guidance of the users, compile a Summary Report in Data Sheet as given in Annex P.

Table 2 Parameters Applicable for Qualifying Minimum Performance Criteria 

(Clause 11)

		Sl No.

		Characteristic

		Category (Evaluative/ Non-evaluative)

		Requirement

		Tolerance

		Remark



		

		1. 

		1. 

		1. 

		1. 

		1. 



		1.

		Field requirements



		

		a)

		Cleaning efficiency

		Evaluative

		88 %

		tolerance of ± 5 percent

		



		

		b)

		Washing efficiency

		Evaluative

		90 %

		tolerance of ± 5 percent

		



		

		c)

		Percent damage / bruise

		Evaluative

		8 %

		tolerance of ± 2 percent

		



		2.

		Safety Requirements:



		

		a)

		Provision of guards on moving parts 

		Evaluative

		Yes

		--

		---



		

		b)

		Location and direction of Feeding Chute 

		-do-

		Yes

		--

		



		3.

		Literature (submission to test agency):



		

		a)

		Operator manual 

		Evaluative

		Provided

		--

		---



		

		b)

		Parts catalogue 

		Evaluative

		Provided

		--

		---



		

		c)

		Workshop/service manual 

		Evaluative

		Provided

		--

		---



		4.

		Labelling of machine (provision of labelling plate) should be permeant, insert separate chapter



		

		a)

		Name of manufacturer

		Evaluative

		Metallic plate shall be riveted permanently on the machine at place where it can be easily identified.

		

		



		

		b)

		Make add country of origin

		Evaluative

		

		

		



		

		c)

		Model 

		Evaluative

		

		

		



		

		d)

		Year of manufacture 

		Evaluative

		

		

		



		

		g)

		Size of machine 

		Evaluative

		

		

		



		

		h)

		Maximum Electric motor power, kW

		Evaluative

		

		

		



		

		j)

		Power consumption, kWh

		Evaluative

		

		

		



















































ANNEX A

SPECIFICATION SHEET

(To be declared by the Manufacturer)

A-1 GENERAL 

a) Make 					:

b) Model 					:	

c) Type 					:

d) Year of manufacture 			:

e) Country of origin			:



A-2 POWER UNIT 

a) Type of prime mover 			:

b) Recommended power, kW (hp)	:

c) Type of drive 				:



A-3 CROPS TO BE WASHED 

a) Main crop 				:

b) Other crops 				:



A-4 MAIN DRIVE 

a) Type 

1) Directly coupled				:

2) Belt drive					:

3) Chain drive				:

4) Gear drive				:

b) Size of belt/chain/gear 			:

c) Size of pulley/sprocket 			:

d) Diameter of main shaft 			:

e) Recommended speed of main drive, rev/min.:



A-5 WASHING DRUM 

a) Type 						:

b) Material					:

c) Constructional feature 			:

d) Diameter 					:

e) Width 					:

f) Recommended speed				: 

g) Number and type of bearings 		:

h) Number and size of tumbler bars		:

j) Type of abrasive surface			:

k) Slope of drum					:



A-6 SPRAY WAND ASSEMBLY

a) Length					:

b) Diameter					:

c) Number of holes/nozzles			:

d) Diameter of holes/nozzles			:

e) Spacing of holes/nozzles			:



A-7 CHASSIS AND DRIVE MECHANISM

a) Length of idle roller			:

b) Length of running roller			:

c) Drive					:

d) Type of bearing				:



A-8 VEGETABLE FEEDING 

a) Type 						:

b) Height and location of feeding system 	:

c) Recommended maximum feed rate 		:

d) Size of feeding chute 				:



A-9 TRANSPORT 

a) Type 						:

b) Number of wheels 				:

c) Size of wheels 				:

d) Wheel bearing 				:

e) Type of towing arrangement 			:



A-10 OVERALL DIMENSIONS 

a) Length 					:

b) Width 					:

c) Height 					:

d) Ground clearance 				:

e) Total mass					:



A-11 CONTROLS 



A-12 SAFETY FEATURES, IF ANY

NOTE  If any other items are provided, their details should be filled in.





		Place:

		Signature: ____________________







		Date:

		Designation: ____________________













ANNEX B



DATA SHEET FOR MATERIAL OF CONSTRUCTION



B-1 DATE OF TEST 



B-2 MATERIAL OF CONSTRUCTION 



		Sl No.

		Component

		Material

		Size



		i)

		Frame

		

		



		ii)

		Feeding system

		

		



		iii)

		Washing drum

		

		



		iv)

		Tumbler bar

		

		



		v)

		Abrasive Material

		

		



		vi)

		Main shaft

		

		



		vii)

		Spray assembly

		

		



		viii)

		Idler roller

		

		



		ix)

		Running roller

		

		



		x)

		Outlet

		

		



		xi)

		Transport wheel

		

		



		xii)

		Pulleys

		

		



		xiii)

		Others

		

		







NOTE — Delete the component which is not applicable to a particular washer and add if any other component is provided.





















ANNEX C

(Clause 11.1(a))

CATEGORIES OF BREAKDOWNS/DEFECTS (VEGATBLE WASHER) 
(Critical Breakdown)



		Code

		Aggregate

		Critical Defects

		Sub-assembly/Part

		Applicable Norms



		(1)

		(2)

		(3)

		(4)

		(5)



		C1

		Electric motor

		Winding failure

		Coil

		As under col 3 and 4











ANNEX D
(Clause 11.1 (b))

CATEGORIES OF BREAKDOWNS/DEFECTS (VETABLE WASHER) 
(Major Breakdown)



		Code

		Aggregate

		Critical Defects

		Sub-assembly/Part

		Applicable Norms



		(1)

		(2)

		(3)

		(4)

		(5)



		Mj 1

		Transmission

		Breakage/Crack

		Axle

		As under col 3 and 4



		Mj 2

		Washing drum

		Crack

		Drum

		do









ANNEX E 
(Clause 11.1 (c))

CATEGORIES OF BREAKDOWNS/DEFECTS (VEGETABLE WASHER) 
(Minor Breakdown)

		Code

		Aggregate

		Critical Defects

		Sub-assembly/Part

		Applicable Norms



		(1)

		(2)

		(3)

		(4)

		(5)



		Mn 1

		Washing drum-Main shaft

		Clogging

		Holes

		As under col 3 & 4



		Mn 2

		Tumbler bar

		Breakage / Crack

		Tumbler bar

		do



		Mn 3

		Abrasive surface

		Damage

		Abrasive material

		do



		Mn 4

		Spray assembly

		Clogging

		Nozzles

		do



		Mn 5

		Spray wands

		Clogging

		Nozzle

		do







 ANNEX F



DATA SHEET FOR VISUAL OBSERVATIONS AND PROVISION FOR ADJUSTMENTS



F-1 OBSERVATIONS 

a) Adequacy of marking of inlet and outlets 

b) Adequacy of marking of direction of rotation of washing drum 

c) Adequacy of protection of bearings against the ingress of dust 

d) Adequacy of safety arrangements, especially at moving points and at inlet 

e) Provision for lubrication of moving parts 

f) Provision for belt tightening

g) Provision for transportation 

h) Provision for easy changing of components requiring frequent replacement 

j)	Provision for anti-corrosive coatings 

k)	Balancing of washer unit 

m)	Welding of seams 

n) Tightness of bolts and nuts and other fasteners 

a) Other observations 



F-2 PROVISION FOR ADJUSTMENTS

a) Feed rate 

b) Speed of washing drum

c) Slope of washing drum

F-3 QUALITY OF WORK

Quality of work is determined by water consumption, washing efficiency, power consumption and soundness of construction.

F-4 LABOUR REQUIREMENT 



…………. labourers cum operators are required for the continuous operation the machine.

F-5 EASE OF OPERATION, ADJUSTMENTS AND SAFETY 



The equipment should be easy to operate and no problem to be observed in handling the machine during the operation. Guards and safety covers should be provided on all rotating parts.

F-6 DEFECTS, BREAKDOWN AND REPAIRS 



The equipment to be operated to be operated for 3 long run tests continuously to assess the performance of the machine. No breakdown to be occurred during the long run tests. There should be no defects and repairs during the test.

F-7 HARDNESS TEST

Hardness of different of different parts of vegetable washer 



		Sl No

		Part of the machine

		Material of Construction

		Hardness to be maintained



		i)

		Feed hopper

		Mild steel

		120-130 HV (MICRO VICKERS HARDNESS)

To be finalised



		ii)

		Hollow machine 

shaft

		Mild steel

		75-85 HRB

To be finalised



		iii)

		Cylinder screen

		Mild steel

		130-145.0 HV (MICRO VICKERS HARDNESS)

To be finalised



		iv)

		Washing cylinder support rod

		Mild steel

		90.0-95.0 HRB

To be finalised



		v)

		Machine frame

		Mild steel

		260-280 HV (MICRO VICKERS HARDNESS)

To be finalised



		vi)

		Machine side 

plate

		Mild steel

		75-90 HRB

To be finalised







F-8 CHEMICAL COMPOSITION



The chemical composition of different parts of washing machine.



		Sl No

		Part of the machine

		Material of Construction

		Chemical Composition

		% weight of Fe



		i)



		Feed hopper

		Mild steel

		Carbon (C) 

Silicon (Si) Manganese (Mn) Phosphorous (P) Sulphur (S)

		0.050- 0.060

0.050 – 0.060

0.170 – 0.180

0.010 – 0.020

0.002 – 0.004

( to be finalised)



		ii)

		Hollow machine 

		Mild steel

		Carbon (C) Silicon (Si) Manganese (Mn) Phosphorous (P) Sulphur (S)

		To be finalised



		iii)

		Shaft

		Mild steel

		Carbon (C) Silicon (Si) Manganese (Mn) Phosphorous (P) Sulphur (S)

		To be finalised



		iv)

		Cylinder screen

		Mild steel

		Carbon (C) Silicon (Si) Manganese (Mn) Phosphorous (P) Sulphur (S)

		To be finalised



		v)

		Washing cylinder support rod

		Mild steel

		Carbon (C) Silicon (Si) Manganese (Mn) Phosphorous (P) Sulphur (S)

		To be finalised



		vi)

		Machine frame

		Mild steel

		Carbon (C) Silicon (Si) Manganese (Mn) Phosphorous (P) Sulphur (S)

		To be finalised





F-9 SUMMARY OF OBSERVATIONS, COMMENTS AND RECOMMENDATIONS 

a) Average feed rate capacity was observed as……

b) The water consumption of the machine is observed as…….

c) Washing efficiency of the machine is observed as…. (more than 95%)

d) The power consumption was observed as……. (kWh)

e) Adequacy of Literature – The manufacturer need to provided Operator’s manual and Service manual to users in English/local language 

F-10 Performance test



Summary of Performance Test at No-Load Condition:



		Sl No

		Parameters

		Observations



		i)

		Total time of operation, h

		



		ii)

		Power consumption, kWh

		



		iii)

		Speed of motor, rpm

		



		iv)

		Speed of machine shaft, rpm

		



		v)

		Average sound/noise level of machine during operation, dB ( Maximum and Minimum)

		







Summary of Performance Test at Load Condition:



		Sl No

		Parameters

		Observations



		i)

		No. of batches fed

		



		ii)

		Time per each batch, h

		



		iii)

		Power consumption, kWh

		



		iv)

		Water consumption, m3 /h

		



		v)

		Speed of motor, rpm

		



		vi)

		Speed of machine shaft, rpm

		



		vii)

		Average sound/noise level during operation, dB 

(Maximum/Minimum)

		



		viii)

		Feed rate capacity, kg/h

		



		ix)

		Washing efficiency, %

		









ANNEX G

DATA SHEET FOR SAFETY PROVISIONS

G-1 GENERAL 

a) Protective cover for the prime mover shall be provided 

b) Presence of any sharp corners and protruding fasteners. 



G-2 Guards shall be provided to prevent accidental contact of persons or parts of clothing being caught in the transmission system. Guards should not to hinder in any adjustments, servicing and operation. 



G-3 FEEDING SYSTEM 

a) Type 

b) Details of the system 



G-4 ANY OTHER PROVISION





ANNEX H

DATA SHEET FOR TEST AT NO-LOAD



H-1 POWER CONSUMPTION 

a) Source of power						: 

b) Type of drive							:

c) Total time of run 						:

d) Average power consumption for one hour 			:



H-2 OBSERVATIONS 



a) Presence of any marked oscillation during operation 	:

b) Presence of undue knocking or rattling sound 		:

c) Frequent slippage of belts / rollers				:

d) Smooth running of shafts in their respective bearings 	:

e) Any marked unusual wear or slackness ‘in any component 	:

f) Any marked rise in bearing temperature 			:

g) Other observations 						:



Remarks





ANNEX J

DATA SHEET FOR TEST AT LOAD

J-1 SOURCE OF POWER 				:						

J-2 POWER RATING, KW 			:

J-3 TYPE OF DRIVE 				:

J-4 TYPE OF CROP 				:

J-5 TEST DATA*



		Sl No

		Date

		Feed rate, (kg/h)

		Starting time

		Finishing Time

		Stoppage

if any

		Duration

(h)



		

		

		

		

		

		

		







		Speed of 

Operation

(rpm)

		Total Quality of crop feed 

(kg)

		Power Consumption Energy metre reading

(kWh)

		Torque



(Nm)

		Power

Consumed

During Test

(kWh)



		

		

		initial

		final

		

		



		

		

		

		

		

		







		No. of samples

		Total quality collected at the outlet, kg



		

		



		

		







*The data should be collected for every test conducted on different feed rates. 



Test should be conducted at specified speed and speeds of I5 percent less and more than specified



J-6 OBSERVATIONS 

a) Presence of any marked oscillation during operation 

b) Presence of undue knocking or rattling sound 

c) Frequent slippage of belts/rollers

d) Smooth running of shafts in their respective bearings 

e) Smooth flowing of vegetables through the washing drum

f) Any marked rise in bearing temperature

g) Any marked wear and breakdown

h) Other observations if any



ANNEX K

DATA SHEET FOR ANALYSIS OF SAMPLES



		Sl No.

		Washing drum speed

(rpm)

		Total mass of sample

(kg)

		Sample analysed

		Mass of vegetables



		

		

		

		

		Unwashed

(kg)

		Broken

(kg)

		Washed & cleaned

(kg)

		Uncleaned

(kg)
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ANNEX M



DATA SHEET FOR EFFICIENCIES, POWER REQUIREMENT AND CAPACITY



		[bookmark: _GoBack]Sl No.

		Item

		Results



		i)

		Speed of washing drum, rpm

		



		ii)

		Feed rate, kg/h

		



		iii)

		Power required, kW

		



		iv)

		Total quantity of vegetables received at the outlet, kg

		



		v)

		Unwashed vegetables, %

		



		vi)

		Uncleaned vegetables, %

		



		vii)

		Broken vegetables, %

		



		viii)

		Washing efficiency, %

		



		ix)

		Cleaning efficiency, %

		



		x)

		Capacity, kg/h

		









ANNEX N

DATA SHEET FOR LONG-RUN TEST



N -1 TOTAL RUNNING TIME, H 			:

N-2 CONTINUOUS RUNNING TIME, H 		:

N-3 BREAKDOWNS IN THE UNIT 			:

N-4 ANY MAJOR REPAIRS CONDUCTED 		:

N-5 ANY OTHER OBSERVATIONS			:














ANNEX P

SUMMARY REPORT



P-1 NAME OF MANUFACTURER 

P-2 MODEL NUMBER 

P-3 NAME OF TESTING STATION 

P-4 BRIEF DESCRIPTION OF THE VEGETABLE WASHER

P-5 TYPE AND VARIETY OF CROP

P-6 ADJUSTMENTS 

	a) speed, rpm 

P-7 POWER REQUIREMENT, KW 

	a) at no-load

	b) at load 

P-8 PERCENTAGE OF BROKEN VEGETABLES, %

P-9 PERCENTAGE OF UNWASHED VEGETABLES, %

P-10 CAPACITY, KG/H 

P-11 WASHING EFFICIENCY, % 

P-12 CLEANING EFFICIENCY, % 

P-13 ANY MARKED OBSERVATION AFFECTING PERFORMANCE 

P-14 ANY MARKED BREAKDOWNS 

P-15 OTHER OBSERVATIONS







ANNEX Q

DRAWINGS TO BE PROVIDED 

Q-1 ISOMETRIC VIEW OF THE DRAWING

Q-2 EXPLODED VIEW OF THE DRAWING 

Q-3 FRONT VIEW OF THE DRAWING

Q-4 TOP VIEW OF THE DRAWING 

Q-5 SIDE VIEW OF THE DRAWING 



EXAMPLES OF THE DRAWING 



		1.	Isometric view of the drawing

		[image: ]



		2.	Exploded view of the drawing

		[image: ]



		3.	Front  view of the drawing

		[image: ]



		4.	Top view of the drawing

		[image: ]



		5.	Side view of the drawing

		[image: ]









ANNEX R





R-1 SPECIFICATIONS



		GENERAL



		Name of manufacturer

		



		Email

		



		Telephone

		



		Name of Machine/Equipment

		



		Type

		



		Make

		



		Model & S. No.

		



		Year of manufacture

		



		Machine dimension (L×W×H), mm

		



		Washing capacity, kg/h

		



		Weight of the Machine, kg

		



		Colour of the machine

		







		POWER UNIT



		Provision & Type

		



		Type of prime mover

		



		Motor power, hp

		



		Motor phase

		



		Type of drive

		







R-2 MAIN PARTS OF WASHING MACHINE



		Feed Hopper

		



		Hopper length, mm

		



		Hopper width, mm

		



		Hopper height, mm

		



		Hopper capacity , kg

		



		Feed opening size (L×W), mm

		



		Thickness of sheet material, mm

		



		Construction details

		







		Washing Chamber

		



		Hollow machine shaft diameter, mm ID/OD, mm

		



		Washing cylinder size (D×L), mm

		



		Inspection window size (L×W), mm

		



		Inspection window closing door size (L×W×T), mm

		



		No. of inspection windows

		



		Cylinder sheet thickness, mm

		



		Effective length of screen, mm

		



		Screen aperture shape

		



		Screen aperture size (L×W), mm

		



		Screen pitch, mm

		



		Screen sheet thickness, mm

		



		Water supplying pipe diameter, mm ID/OD

		



		Water supplying pipe length, mm

		



		Water delivering hole diameter, mm

		



		No. of water delivering holes

		



		Height of water supplying pipe from ground level, mm

		



		Construction details

		







		Discharge Outlet

		



		Outlet opening size (L×W), mm

		



		Outlet opening closing plate size (L×W×T), mm

		



		Outlet opening lever size (D×L), mm

		



		Thickness of sheet material, mm

		



		Height of  outlet from ground level, mm

		



		Construction details

		







R-3 MACHINE FRAME DETAILS



R-4 DIMENSIONS OF MACHINE



		Other Items



		Transmission guard size (L×W×H), mm

		



		Inspection window size (L×W), mm

		



		Inspection window closing door size (L×W), mm

		



		Thickness of sheet material, mm

		



		No. of bearings

		



		Bearing type

		



		No. of sprockets

		



		Sprocket diameter, mm (Gear box/ Hollow machine shaft)

		








ANNEX S



CONFORMITY TO INDIAN STANDARDS (IS 11032 : 1984)



		Clause

		Requirements

		Observations

		Remarks



		1

		MATERIAL

		

		



		1.1

		The material used for various components of the cleaner shall be mild steel or cast iron.

		

		



		2

		CONSTRUCTIONAL REQUIREMENTS

		

		



		2.1

		Frame: The frame shall be made of suitable size mild steel angle section and shall be covered with mild steel sheet.

		

		



		2.2

		Hopper: It shall be provided with a feed regulating device. The minimum thickness of the sheet used for hopper shall be 1.6 mm.

		

		



		2.3

		Rotary Screens: One or two rotary screens depending on the type of the cleaners shall be used. In case of single screen, the screen shall rotate in clockwise direction and in case of double screen; the screens shall rotate in opposite direction.

		

		



		2.4

		Blower: If fitted it shall be provided with a control to regulate air flow rate.

		

		



		2.5

		Transmission Drive: A suitable system for transmitting the power shall be provided. It may consist of V-belt and pulley or sprocket and chain

		

		



		2.5.1

		Transmission guards shall be provided to prevent accidental contact of persons or parts of clothing being caught in the transmission system, unless the system is so constructed or placed as to be safe without guards.

		

		



		2.5.2

		The guards shall be so designed as not to hinder in easy adjustment, servicing and operation of the cleaner.

		

		



		2.5.3

		It is preferable that all guards shall be either permanently attached or firmly secured to prevent their removal without the aid of tools. The servicing and adjustments shall be possible without complete removal of the guards.

		

		



		2.6

		Shafts: The shafts shall be supported on ball bearings at both the ends.

		

		



		3.0

		OTHER REQUIREMENTS

		

		



		3.1

		Provision for belt tightening shall be made.

		

		



		3.2

		Arrangement for lubrication of bearings shall be made.

		

		



		3.3

		Provision for easy transportation and towing with tractor shall be provided.

		

		



		3.4

		The equipment  shall be provided with the operator’s manual

		

		



		4.0

		WORKMANSHIP AND FINISH

		

		



		4.1

		Welding used for joining different components shall not be porous.

		

		



		4.2

		Any sharp corners and protruding fasteners shall be avoided.

		

		



		4.3

		Components shall be free from cracks, pits, burrs and other visual defects which may be detrimental for their use.

		

		



		4.4

		The components shall be painted with the rust preventive paints.

		

		



		5.0

		MARKING AND PACKING: Marking: Each equipment  may be marked with the following particulars:

		

		



		5.1

		Manufacturer’s name and recognized trade-mark

		

		



		5.2

		Model, batch code or serial number.

		

		



		5.3

		Power rating, kW

		

		



		5.4

		Rated input capacity.
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7. LABORATORY TEST

7.1 HARDNESS TEST
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FOREWORD



(Adoption clause will be added later)



Power operated husker sheller for maize are being extensively manufactured and used in the country for removing husk / sheath and separation of grains / kernels from cobs. This test code is a guide for evaluating objectively the performance and constructional durability of maize husker shellers. This code, covering type tests as well as routine tests, is also intended to help the manufacturers to develop, and various purchasing agencies to select, suitable power operated maize husker shellers to meet their requirements.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.





















1 SCOPE

1.1 This code prescribes method of testing of power operated maize husker shellers to evaluate their performance and durability.

2 REFERENCES 

The standards given below contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards.

		IS No.

		Title



		IS 6284 : 1985

		Test code for power Thresher for cereals (second revision)



		IS 3327: 1982 

		Specification for pedal-operated paddy (first revision)



		IS 8122 (Part 1) : 1994 

		Test code for power combine harvester: Part 1 Terminology (first revision)



		IS 15805 : 2008

		Straw reaper-combine-test code: Part 1 Terminology (first revision)



		IS 11234  1985 

		Test code for power — Thresher for groundnut 



		IS 9020 : 2002

		Power threshers — Safety requirements (first revision)



		IS 9020 : 2002

		Power threshers — Safety requirements



		IS 7501 : 1973

		Power operated maize shellers — Specifications



		IS 7502 : 1973

		Power operated maize shellers — Test code







3 TERMINOLOGY

3.0 For this standard, the following definitions shall apply.

3.1 Batch Test (Conformity of Production) — The tests conducted on maize husker sheller which have already undergone initial commercial test and are being manufactured / sold commercially in the country.

3.2 Clean Grain — Shelled grain / kernel free from refractions [see IS 4333 (Part 1)].

3.3 Cleaning Efficiency — Clean grains (see 3.2) received at the specified grain outlet(s) with respect to total grain received at grain outlet(s) expressed as percentage by weight.

3.4 Commercial Test — The tests conducted for establishing performance characteristics of maize husker sheller that are ready for commercial production or already in production. 

3.5 Composite Sample — The sample of the grain/ kernel, husk and shelled cobs formed by combining and blending the primary samples (see 3.22).

3.6 Concave Clearance — The maximum clearance between cylinder and concave.

3.7 Confidential Test — The test conducted for providing confidential information on the performance of maize husker sheller whether ready for commercial production or not, or to provide any special data that may be required by the manufacturer / applicant.

3.8 Evaluative requirements — Requirement under this category are the ones which are mandatory for acceptance of the maize husker sheller for the purpose of commercial production/ availing government subsidies and or fiancé from financing Institutions. The testing agency will assess the performance of the maize husker sheller under test and release the report. 

3.9 Feed Rate — The weight of the maize cobs fed into the maize husker sheller per unit time.

3.10 Final Sample — The sample drawn from the composite sample (see 3.5) for analysis.

3.11 Foreign Matter - Includes inorganic and organic matter. The inorganic matter comprises sand, gravel, dirt, pebbles, stones, lumps of earth, clay, mud, iron chips, etc. The organic matter comprises chaff, straw, weed seeds and other inedible grains.

3.12 Grain Mixture — The mixture of clean, broken, un-threshed grains / kernel and foreign matter coming out of the main grain outlet(s).

3.13 Initial commercial Test — The tests conducted on indigenous or imported prototype maize husk sheller ready for commercial production.

3.14 Input Capacity — The maximum feed rate at which the power requirement is minimum and total losses and efficiencies are within the specified limits (see 5.1, 5.2 and 5.3 of IS 7051 – Specification for power maize shellers; 4.1, 4.2 and 4.3 – IS: --------- Specification for Husker sheller for maize).

3.15 Non Evaluative requirements — Requirements under this category are the ones which are not mandatory for acceptance of the maize husker sheller for the purpose of commercial production/ availing government subsidies and or finance from financing Institutions. However, the authorized testing agency may observe the performance for these requirements and record in the test report.

3.16 Output Capacity — The weight of the grains received at the specified grain outlet(s) when collected at input capacity (see 3.24).

3.17 Percentage of Blown Grain — The clean grain lost along with the husk / sheath / impurities with respect to total grain input expressed as percentage by mass.

3.18 Percentage of Broken Grain — The broken grain collected from all grain outlets with respect to total grain input expressed as percentage by mass.

3.19 Percentage of Spilled Grain — The clean grain dropped through the sieve and over-flown from sieve along with tailings with respect to total grain input, expressed as percentage by mass.

3.20 Percentage of Unthreshed Grain — The un-threshed grain from all outlets with respect to total grain input, expressed as percentage by mass.

3.21 Prime Mover — An electric motor or diesel engine or tractor power take-off is used for running the maize husker sheller.

3.22 Primary Sample — The weight of the grain, husk and shelled cobs taken from the outlets for a specified period of time.

3.23 Repeat Test — The tests conducted on maize husker sheller, to validate the performance in case of not meeting the evaluative requirements of this standard or to ascertain the re-occurrence of breakdown / defects observed in earlier tests, for the same parameter and on the same sample under the test after rectifying the defects or after replacing the defected part/sub-assembly by new part of the same specifications.

3.24 Routine Tests — Tests carried out on each husker sheller to check the requirements which are likely to vary during production.

3.25 Sample — The quantity of maize grain / kernel taken from the outlet at a particular time period.

3.26 Screen Pitch — Inclination of screen with the horizontal plane in degrees.

3.27 Sieve Clearance — The maximum vertical distance between two successive sieves.

3.28 Shelling efficiency – Threshed/shelled maize grain / kernel (after removal of dirt, husk, etc.) received at the outlet with respect to the total maize cob (un-threshed/shelled) fed at the inlet expressed as percentage by mass.

3.29 Total Loss — The sum of the following losses in a husker sheller is expressed in percentage.

3.29.1 Blown Loss — The clean grain (see 3.2) lost along with the husk with respect to total grain input, expressed as percentage by weight.

3.29.2 Cracked and Broken Grain Loss — Cracked and broken grains from the specified grain outlet(s) with respect to total grain received at outlet(s) expressed as percentage by weight. 

3.29.3 Sieve Loss — The clean grain (see 3.2) dropped through the sieve, left over sieve and stuck in the sheller with respect to total grain input, expressed as percentage by weight.

3.29.4 Un-shelled Loss — Un-shelled grain (see 3.31) from all outlets with respect to total grain input, expressed as percentage by weight.

3.30 Type Test — Tests carried out on maize husker sheller to prove the conformity with the requirements of relevant standard. These are intended to prove the general qualities and design of a particular type of sheller.

3.31 Un-shelled / un-threshed Grain — Grains/ kernel still in the cobs after the shelling / threshing. 

4 SELECTION AND SPECIFICATION OF HUSKER SHELLER FOR TEST

4.1 Selection of husker sheller — The maize husker sheller shall be selected at random from the series production by the testing authority with the agreement of the manufacturer.

4.2 Specification and other literature — The manufacturer shall supply all literature, operational manual and schematic diagram of material flow of the sheller. The manufacturer shall also supply the specification sheet duly filled in as given in Annex A, as well as any further information required to carry out the tests.

NOTE — Operational manual shall include maintenance and adjustments schedule and safety precautions.





5 TESTS

5.1 Type Tests

5.1.1 General

a) Checking of specification (see 7.1)

b) Checking of material (see 7.2)

c) Visual observations and provision for adjustments (see 7.3)

5.1.2 Test at No Load

a) Power consumption (see 8.1)

b) Visual observations (see 8.2)

5.1.3 Test at Load

a) Short run tests (see 9.1):

1) Total losses [see 9.1.8 (f)]

2) Shelling efficiency [see 9.1.9 (a)]

3) Cleaning efficiency [see 9.1.9 (b)]

4) Power consumption (see 9.1.10)

5) Input capacity (see 9.1.11)

6) Output capacity (see 9.1.12)

7) Corrected output capacity (see 9.1.13)

8) Visual observations (see 9.1.4.6)

b) Long run test (see 9.2)

5.2 Routine Tests 

5.2.1 Essential

a) Visual observations and provisions for adjustments (see 7.3) 

b) Test at no load (see 8.1 and 8.2)

5.2.2 Optional

a) Checking of specification (see 7.1)

b) Checking of material (see 7.2)

6 PRE-TEST OBSERVATIONS

6.1 Determination of Grain-Cob Ratio — Take ten samples of the de-sheathed (after removal of husk / sheath) cobs at random. Each sample shall be not less than one kg in weight. Separate the grain / kernel from the cobs manually for each sample. Take the weight of grain / kernel and shelled cob separately for each sample, and calculate their ratio. The average of the ten samples shall be taken as grain - cob ratio.

6.2 Moisture Content of Grain — Take suitable samples of grain (see 6.1) and test them in accordance with IS 4333 (Part 2) for moisture determination.

6.3 Running-in and Preliminary Adjustments — The sheller shall be new and run-in before commencing the test by the manufacturer in accordance with the instructions and in collaboration with the testing authority for atleast one hour. The adjustments for the speed of different shafts, concave clearance, speed of the prime mover, screen pitch, etc., shall be done according to manufacturer’s recommendations.

7 GENERAL TESTS

7.1 Checking of Specification — Check all the dimensions and specification mentioned by the manufacturer (see 4.2) and record the data in proforma as given in Annex A.

7.2 Checking of Material — Check the material for all components and record the data in proforma as given in Annex B.

7.3 Visual Observations and Provisions for Adjustments — Record the observations and adjustments according to Annex C.

8 TEST AT NO LOAD

8.1 Power Consumption

8.1.1 Install the husker sheller on level and preferably on hard surface. Remove the pneumatic wheels if provided to the husker sheller.

8.1.2 Set the clearances, screen pitch, etc., in accordance with manufacturer’s recommendations. Use electric motor of appropriate power, duly fitted with an energy meter for running the sheller. If fitted with diesel engine or attached to PTO of tractor, have provision to measure the fuel consumption. 

8.1.3 Run the husker sheller at no load for at least half-an-hour at the specified revolution of shelling unit and record the readings of the energy meter at interval of 5 minutes. The difference between two consecutive readings shall give power consumption for 5 minutes. Calculate power consumption at no load for one hour. If uses diesel as fuel measure the consumption during the time of run, at least for 30 minutes and record.

8.1.4 Record the data according to item (1) of Annex D.

8.2 Visual Observations — During and after completing power consumption test (see 8.1), the observations given in item (2) of Annex D shall be made visually and recorded.

9 TEST AT LOAD

9.1 Short Run Tests

9.1.1 Install the sheller on level and preferably on hard surface with its wheels removed, if any, and set the speed, clearances, screen pitch, etc., as per manufacturer’s recommendations.

9.1.2 Take sufficient quantity of maize cobs of the same variety free from plant leaves, stalk, etc. The cobs should, as far as possible, be of the same size. The moisture content of the grain shall be 10 to 18 percent db.

9.1.3 Attachment of Prime Mover and Husker Sheller — Attach the sheller with a suitable prime mover, preferably electric motor. An energy meter or some form of transmission dynamometer shall be fitted.  The power delivered to the husker sheller may be supplied in following ways:

a) Direct coupling the prime mover with the main axle of the sheller; and

b) Connecting the prime mover with the help of flat or V-belt and pulleys with the main axle of the sheller.

In case of (a), the power delivered to the husker sheller would be the power output of the prime mover; whereas in case of (b), the allowances for fat belt and V-belt drive losses may be taken as 6 and 3 percent, respectively.

9.1.4 Operation and Collection of Data — Operate the husker sheller at the specified speed of the shelling unit for one hour at a feed rate 50 percent of the specified value by the manufacturer.

9.1.4.1 During the run period collect the following samples and data:

a) Four sets of primary samples from grain empty (shelled) cobs and impurities outlet for a period of two minutes for each set; and

b) Record the speed of main shaft by a revolution counter or an accurately calibrated tachometer. The reading of energy meter or dynamometer shall also be taken at an interval of 15 minutes.

c) Record the diesel consumed if attached to diesel engine of tractor over a known running time and calculate the consumption per hour. 

9.1.4.2 At the end of one-hour feeding, run the husker sheller idle for some time, so that practically the entire material already fed comes out. At the end of the test, collect the material dropped through sieve, retained on sieve, the material stuck in the sheller and the grain received at grain outlet(s).

9.1.4.3 Repeat the test given at 9.1.4 for minimum of three times at various feed rates covering the maximum feed rate.

9.1.4.4 Conduct the above test at feed rate which has been determined as input capacity (see 9.1.11) at the following shelling unit speeds:

a) Speeds about 10 and 20 percent more than specified speed; and

b) Speeds about 10 and 20 percent less than specified speed.

9.1.4.5 Record the data according to Annex E.

9.1.4.6 Visual observations — During and after the run tests, inspect the sheller visually, and record the observations according to Annex E.

9.1.5 Preparation of Composite Sample — The primary samples [see 9.1.4.1 (a)] collected at a particular feed rate shall be thoroughly mixed and blended to constitute a homogenous composite sample for different outlets. The samples collected at sieve underflow, overflow and stuck in sheller should also be mixed thoroughly to form a composite sample.

9.1.6 Selection of Final Sample — Take one kilogram of final sample from each composite sample (see 9.1.5) of different outlets. If it is not possible to get one-kilogram sample at impurities outlet, take total composite sample as a final sample.

9.1.7 Analysis of Final Sample — Analyse the final sample (see 9.1.6) obtained at different outlets for different feed rates by picking with hand separately for the following and record the data according to Annex F:

a) Cracked and broken grain,

b) Refractions,

c) Unshelled grain, and

d) Clean grain.

NOTE — Analysis for cracked and broken grains shall be made only from the samples taken at specified grain outlet(s).

9.1.8 Determination of Total Losses

a) Total grain input = Feed rate  Grain content (see 5.1)



b) Percentage of unshelled grain = 





c) Percentage of cracked and broken grain = 







d) Percentage of blown grain = 



e) Percentage of sieve loss = 







f) Total losses = Sum of losses opined at (b), (c), (d) and (e) above.

9.1.8.1 Record the data according to Annex G.

9.1.9 Determination of Efficiencies

a) Shelling efficiency = 100 – Percentage of unshelled grains



b) Cleaning efficiency = 

9.1.9.1 Record the data according, to Annex G.

9.1.10 Determination of Power Consumption

a) In case of energy meter fitted prime mover, the difference between two consecutive readings [see 9.1.4.1 (b)] shall give power consumption for 15 minutes. Calculate the power consumption for one hour giving due allowances to type of drive (see 9.1.3). 

b) In case of dynamometer fitted prime mover, the average of reading taken shall give the average torque required. Calculate the power requirement by the following formula:

Power in kW = 

9.1.10.1 Record the data according to Annex G.

9.1.11 Determination of Input Capacity — Select the feed rate at which the total losses [see 9.1.8 (f)] and efficiencies (see 9.1.9) are within the specified limits (see 5.1, 5.2 and 5.3 of IS 7051; see 4.1, 4.2 and 4.3 of IS          (Specification for Husker sheller for maize) and power consumption is minimum. This should be achieved by drawing a curve for losses and efficiencies against various feed rates. Capacity in terms of energy consumed shall be calculated by dividing the capacity by power consumed (9.1.10).

9.1.11.1 Record the data according to Annex G.

9.1.12 Determination of Output Capacity — Take the weight of shelled grain received at specified grain outlet(s) and record the data according to Annex G.

9.1.13 Determination of Corrected Output Capacity — To avoid the variation of moisture content of grain and grain – cob ratio, the output capacity as obtained under 9.1.12 should be corrected at 12 percent moisture and 40 percent grain-cob ratio by the following formula:

W1 = 

where

W1 = corrected output capacity, kg/h

W = output capacity (see 9.1.12), kg/h

M = observed moisture content (see 6.2), percent d.b. and

R = observed grain-cob ratio in percent (see 6.1),

9.1.13.1 Record the data according to Annex G.

9.2 Long Run Test — Operate the sheller for at least 20 hours which should be covered by continuous run of at least 5 hours. If facilities are available, it may be run for 50 hours. Record the major breakdowns, wear and tear, defects developed and repairs made, according to Annex H.

10 SUMMARY REPORT

10.1 For the guidance of the users, compile a summary report on the proforma as given in Annex J.















ANNEX A

(Clauses 4.2 and 7.1)

SPECIFICATION SHEET

To Be Filled By

 Manufacturer	      Testing Station

A-1 GENERAL

a) Make

b) Model

c) Type

d) Year of manufacture

e) Name and address of manufacturer

A-2 POWER UNIT

a) Provision

b) Type of prime mover 

c) Recommended power, kW or hp

d) Type of drive

A-3 MAIN DRIVE

a) Type

b) Size of belt

c) Size of pulley

d) Diameter of main shaft

A-4 DEHUSKING AND SHELLING UNIT

a) Type

b) Constructional features

c) Diameter

d) Width

e) Recommended speed

f) Number and size of beaters/ projections/bars

A-5 CONCAVE

a) Type

b) Diameter

c) Length

d) Concave clearance range

e) Recommended concave clearance

f) Clearance adjustment provision

A-6 SIEVE

a) Type

b) Number

c) Total length and width

d) Effective length and width

e) [bookmark: _GoBack]Number of holes per cm2 or 100 cm2

f) Size of hole, mm

g) Sieve clearance, mm

h) Screen pitch range, mm

i) Recommended screen pitch, mm

j) Any mechanism to clean the sieve perforation

A-7 SHAKER

a) Type

b) Number of strokes per minute

c) Stroke length, mm

A-8 BLOWER

a) Number

b) Type

c) Number of blades

d) Size of blades, mm

e) Diameter, mm

f) Recommended speed, rpm

g) Recommended air displacement, m3/min.

h) Provision for changing air displacement

A-9 ELEVATOR

a) Type

b) Capacity, kg/h

c) Grain spout size

d) Height above ground level, m

A-10 HOPPER

a) Type / shape

b) Capacity, kg

c) Method of feeding

d) Recommended maximum feed rate, kg/h

A-11 TRANSPORT

a) Type

b) Number of wheels*

c) Size of wheels*

A-12 FLY WHEEL SIZE

A-13 OVERALL DIMENSIONS

a) Length, m 

b) Width, m

c) Height, m

d) Total weight, kg

14 TOOLS, ACCESSORIES AND MANUALS PROVIDED

NOTE 

1 The items which are not applicable in a particular sheller shall be crossed while filling.

2 If any other items are provided, their details shall be filled in.

*In case wheels are not provided, details of alternative provision shall be given.



ANNEX B

(Clause 7.2)

MATERIAL OF CONSTRUCTION DATA SHEET

B-1 DATE OF TEST

B-2 MATERIAL OF CONSTRUCTION:

		Sl No.

(1)

		Component

(2)

		Material

(3)

		Size

(4)

		Weight

(5)



		i)

		Frame

		

		

		



		ii)

		Hopper

		

		

		



		iii)

		Cylinder/Disc cover

		

		

		



		iv)

		Cylinder/Disc

		

		

		



		v)

		Beater/Projection/Bar

		

		

		



		vi)

		Concave

		

		

		



		vii)

		Blower

		

		

		



		viii)

		Main shafts

		

		

		



		ix)

		Blower shaft

		

		

		



		x)

		Fly wheel

		

		

		



		xi)

		Sieve

		

		

		



		xii)

		Shaker

		

		

		



		xiii)

		Elevator

		

		

		



		xiv)

		Transport wheel

		

		

		



		xv)

		Pulleys

		

		

		



		xvi)

		Others

		

		

		



		NOTE 

1 Delete the component which is not applicable to a particular sheller and add if any other component is provided.

2 Co1umn 4 and 5 should be recorded wherever feasible.





Testing Engineer

ANNEX C

(Clause 7.3)

DATA SHEET FOR VISUAL OBSERVATIONS AND PROVISIONS FOR ADJUSTMENTS



C-1 OBSERVATIONS

a) Adequacy of marking of inlet and outlets

b) Adequacy of marking of direction of rotation of husker shelling unit

c) Adequacy of protection of bearings against the ingress of dust

d) Adequacy of safety arrangements, specially at moving points

e) Provision for lubrication of moving parts

f) Provision for belt tightening

g) Provision for transportation

h) Provision for easy changing of components requiring frequent replacement

i) Provision for easy replacement and cleaning of screens

j) Provision for anti-corrosive coatings

k) Tightness of bolts and nuts and other fasteners

l) Balancing of husker shelling unit

m) Welding of seams

n) Other observations

C-2 PROVISION FOR ADJUSTMENTS OF

a) Feed rate

b) Concave clearance

c) Speed

d) Screen pitch

e) Sieve clearance

f) Air displacement

Testing Engineer

 

ANNEX D

(Clause 8.1.4 and 8.2)

TEST AT NO LOAD DATA SHEET

D-1 POWER CONSUMPTION

a) Source of power

b) Type of drive

c) Total time of run

d) Energy meter readings at interval of 5 minutes

e) Fuel consumed, if operated by engine / tractor in 30 minutes

f) Average power consumption for one hour

D-2 OBSERVATIONS

a) Presence of any marked oscillation during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Any marked unusual wear or slackness in any component

f) Any marked rise in temperature in bearings or in any other components

g) Other observations

Testing Engineer





ANNEX E

(Clauses 9.1.4.5 and 9.1.4.6)

TEST AT LOAD DATA SHEET

E-1 SOURCE OF POWER

E-2 POWER RATING

E-3 TYPE OF DRIVE

E-4 VARIETY OF MAIZE

E-5 GRAIN – COB RATIO

E-6 MOISTURE CONTENT, PERCENT d.b.

E-7 CONCAVE CLEARANCE, MM

E-8 SCREEN PITCH, mm

E-9 SIEVE CLEARANCE, mm
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E-10 TEST DATA*

		Sl. No.

		Date 

		Starting time

		Stopping time

		Duration of operation

		$ Speed (rev./min)

		Feed rate (quintal/h)

		Power required (kW) or fuel consumed (litre/h)

		No. of primary samples

		Quantity (kg) of primary samples  from 

		Total quantity of grain at grain outlet(s) (kg)

		Total quantity at sieve under flow (kg)

		Total quantity of material stuck in sheller (kg)



		

		

		

		

		

		

		

		

		

		Grain outlet(s)

		Impurities  outlet

		Shelled cobs outlet

		

		

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)

		(12)

		(13)

		(14)

		(15)



		

		

		

		

		

		

		

		

		i)

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		ii)

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		iii)

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		iv)

		

		

		

		

		

		



		* The data shall be collected for every test conducted on different feed rate.

$ Test shall be conducted at specified speeds 10 and 20 percent and more than specified.  







E-11 OBSERVATIONS

a) Presence of any marked oscillation during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Frequent clogging of husker shelling units

f) Frequent clogging of sieve aperture

g) Smooth flowing of material through different components

h) Vibration free running of fan

j)	Frequent clogging of grain in elevator unit

k) Any marked rise in bearing temperature

m) Any marked wear, deformation and breakdown

n) Frequent loosening of fasteners

p)	Other observations (if any)



Testing Engineer



ANNEX F

(Clause 9.1.7)

DATA SHEET FOR ANALYSIS OF FINAL SAMPLES

		Sl. No.

		Feed rate

		Shelling unit speed, rpm

		Sample from

		Weight of (kg)



		

		

		

		

		Unshelled grain

		Cracked and broken grain

		Clean grain

		Other refractions



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)



		

		

		

		i. Grain outlet (s)

		

		

		

		



		

		

		

		ii.  Impurities outlet 

		

		

		

		



		

		

		

		iii. Shelled cobs outlet

		

		

		

		



		

		

		

		iv. Sieve underflow

		

		

		

		



		

		

		

		v. Material stuck in sheller

		

		

		

		



		NOTE – For different feed rate and for different speed of shelling unit use the same proforma as above.





Testing Engineer































ANNEX G

(Clauses 9.1.8.1, 9.1.9.1, 9.1.10.1, 9.1.11.1, 9.1.12 and 9.1.13.1)

DATA SHEET FOR LOSSES, EFFICIENCIES, POWER REQUIREMENT AND CAPACITIES



		Sl. No.

		Item

		Test No.



		

		

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		1. 

		Shelling unit speed, m/s (rpm)

		

		

		

		

		

		

		

		

		

		



		2. 

		Feed rate,  quintal/h

		

		

		

		

		

		

		

		

		

		



		3. 

		Power required, kW / Fuel in litres/h

		

		

		

		

		

		

		

		

		

		



		4. 

		Total grain received at grain outlet(s)

		

		

		

		

		

		

		

		

		

		



		5. 

		Percentage of unshelled grain

		

		

		

		

		

		

		

		

		

		



		6. 

		Percentage of cracked and broken grain

		

		

		

		

		

		

		

		

		

		



		7. 

		Percentage of blown grain

		

		

		

		

		

		

		

		

		

		



		8. 

		Percentage of sieve loss

		

		

		

		

		

		

		

		

		

		



		9. 

		Percentage of total loss

		

		

		

		

		

		

		

		

		

		



		10. 

		Shelling efficiency, %

		

		

		

		

		

		

		

		

		

		



		11. 

		Cleaning efficiency, %

		

		

		

		

		

		

		

		

		

		



		12. 

		Input capacity, quintal/h

		

		

		

		

		

		

		

		

		

		



		13. 

		Output capacity, quintal/h

		

		

		

		

		

		

		

		

		

		



		14. 

		Corrected output capacity, quintal/h

		

		

		

		

		

		

		

		

		

		





Testing Engineer



ANNEX H

(Clause 8.2)

LONG RUN TEST DATA SHEET

 

H-1 TOTAL RUNNING TIME

H-2 CONTINUOUS RUNNING TIME

H-3 BREAKDOWNS IN SHELLING UNIT

H-4 BREAKDOWNS IN CLEANING UNIT

H-5 BREAKDOWNS IN ELEVATING UNIT

H-6 BREAKDOWNS IN BODY

H-7 ANY MAJOR REPAIRS CONDUCTED

H-8 ANY OTHER OBSERVATIONS



Testing Engineer





ANNEX J

(Clause 10.1)

SUMMARY REPORT

J-1 NAME OF MANUFACTURER

J-2 MODEL NUMBER

J-3 NAME OF TESTING STATION

J-4 VARIETY OF MAIZE USED

J-5 GRAIN – COB RATIO

J-6 MOISTURE CONTENT, PERCENT d.b.

J-7 ADJUSTMENTS

a) Speed

b) Screen pitch

c) Concave clearance

d) Sieve clearance

e) Air displacement

J-8 POWER REQUIREMENT, kW / FUEL CONSUMPTION, litre/h

a) At no load

b) At load on input capacity

J-9 LOSSES, PERCENT

a) Cracked and broken grain

b) Unshelled grain

c) Sieve loss

d) Blown loss

e) Total loss

J-10 INPUT CAPACITY, QUINTALS/H

J-11 VARIATION ON INPUT CAPACITY:

a) At 10 percent more than specified speed

b) At 20 percent more than specified speed

c) At 10 percent less than specified speed

d) At 20 percent less than specified speed

J-12 INPUT CAPACITY, Quintals/kWh

J-13 OUTPUT CAPACITY, Quintals/h

J-14 OUTPUT CAPACITY, Quintals/ kWh

J-15 CORRECTED OUTPUT CAPACITY, Quintals/ kWh; Quintals/LITRE

J-16 ANY MARKED OBSERVATION AFFECTING PERFORMANCE

J-17 ANY MARKED BREAKDOWNS

J-18 OTHER OBSERVATIONS

Testing Engineer
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FOREWORD



(Adoption clause will be added later)



Power operated husker sheller for maize are being extensively manufactured and used in the country for removing husk / sheath and separation of grains / kernels from cobs. This test code is a guide for evaluating objectively the performance and constructional durability of maize husker shellers. This code, covering type tests as well as routine tests, is also intended to help the manufacturers to develop, and various purchasing agencies to select, suitable power operated maize husker shellers to meet their requirements.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.





















1 SCOPE

1.1 This code prescribes method of testing of power operated maize husker shellers to evaluate their performance and durability.

2 REFERENCES 

The standards given below contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards.

		IS No.

		Title



		IS 6284 : 1985

		Test code for power Thresher for cereals (second revision)



		IS 3327: 1982 

		Specification for pedal-operated paddy (first revision)



		IS 8122 (Part 1) : 1994 

		Test code for power combine harvester: Part 1 Terminology (first revision)



		IS 15805 : 2008

		Straw reaper-combine-test code: Part 1 Terminology (first revision)



		IS 11234  1985 

		Test code for power — Thresher for groundnut 



		IS 9020 : 2002

		Power threshers — Safety requirements (first revision)



		IS 9020 : 2002

		Power threshers — Safety requirements



		IS 7501 : 1973

		Power operated maize shellers — Specifications



		IS 7502 : 1973

		Power operated maize shellers — Test code







3 TERMINOLOGY

3.0 For this standard, the following definitions shall apply.

3.1 Batch Test (Conformity of Production) — The tests conducted on maize husker sheller which have already undergone initial commercial test and are being manufactured / sold commercially in the country.

3.2 Clean Grain — Shelled grain / kernel free from refractions [see IS 4333 (Part 1)].

3.3 Cleaning Efficiency — Clean grains (see 3.2) received at the specified grain outlet(s) with respect to total grain received at grain outlet(s) expressed as percentage by weight.

3.4 Commercial Test — The tests conducted for establishing performance characteristics of maize husker sheller that are ready for commercial production or already in production. 

3.5 Composite Sample — The sample of the grain/ kernel, husk and shelled cobs formed by combining and blending the primary samples (see 3.22).

3.6 Concave Clearance — The maximum clearance between cylinder and concave.

3.7 Confidential Test — The test conducted for providing confidential information on the performance of maize husker sheller whether ready for commercial production or not, or to provide any special data that may be required by the manufacturer / applicant.

3.8 Evaluative requirements — Requirement under this category are the ones which are mandatory for acceptance of the maize husker sheller for the purpose of commercial production/ availing government subsidies and or fiancé from financing Institutions. The testing agency will assess the performance of the maize husker sheller under test and release the report. 

3.9 Feed Rate — The weight of the maize cobs fed into the maize husker sheller per unit time.

3.10 Final Sample — The sample drawn from the composite sample (see 3.5) for analysis.

3.11 Foreign Matter - Includes inorganic and organic matter. The inorganic matter comprises sand, gravel, dirt, pebbles, stones, lumps of earth, clay, mud, iron chips, etc. The organic matter comprises chaff, straw, weed seeds and other inedible grains.

3.12 Grain Mixture — The mixture of clean, broken, un-threshed grains / kernel and foreign matter coming out of the main grain outlet(s).

3.13 Initial commercial Test — The tests conducted on indigenous or imported prototype maize husk sheller ready for commercial production.

3.14 Input Capacity — The maximum feed rate at which the power requirement is minimum and total losses and efficiencies are within the specified limits (see 5.1, 5.2 and 5.3 of IS 7051 – Specification for power maize shellers; 4.1, 4.2 and 4.3 – IS: --------- Specification for Husker sheller for maize).

3.15 Non Evaluative requirements — Requirements under this category are the ones which are not mandatory for acceptance of the maize husker sheller for the purpose of commercial production/ availing government subsidies and or finance from financing Institutions. However, the authorized testing agency may observe the performance for these requirements and record in the test report.

3.16 Output Capacity — The weight of the grains received at the specified grain outlet(s) when collected at input capacity (see 3.24).

3.17 Percentage of Blown Grain — The clean grain lost along with the husk / sheath / impurities with respect to total grain input expressed as percentage by mass.

3.18 Percentage of Broken Grain — The broken grain collected from all grain outlets with respect to total grain input expressed as percentage by mass.

3.19 Percentage of Spilled Grain — The clean grain dropped through the sieve and over-flown from sieve along with tailings with respect to total grain input, expressed as percentage by mass.

3.20 Percentage of Unthreshed Grain — The un-threshed grain from all outlets with respect to total grain input, expressed as percentage by mass.

3.21 Prime Mover — An electric motor or diesel engine or tractor power take-off is used for running the maize husker sheller.

3.22 Primary Sample — The weight of the grain, husk and shelled cobs taken from the outlets for a specified period of time.

3.23 Repeat Test — The tests conducted on maize husker sheller, to validate the performance in case of not meeting the evaluative requirements of this standard or to ascertain the re-occurrence of breakdown / defects observed in earlier tests, for the same parameter and on the same sample under the test after rectifying the defects or after replacing the defected part/sub-assembly by new part of the same specifications.

3.24 Routine Tests — Tests carried out on each husker sheller to check the requirements which are likely to vary during production.

3.25 Sample — The quantity of maize grain / kernel taken from the outlet at a particular time period.

3.26 Screen Pitch — Inclination of screen with the horizontal plane in degrees.

3.27 Sieve Clearance — The maximum vertical distance between two successive sieves.

3.28 Shelling efficiency – Threshed/shelled maize grain / kernel (after removal of dirt, husk, etc.) received at the outlet with respect to the total maize cob (un-threshed/shelled) fed at the inlet expressed as percentage by mass.

3.29 Total Loss — The sum of the following losses in a husker sheller is expressed in percentage.

3.29.1 Blown Loss — The clean grain (see 3.2) lost along with the husk with respect to total grain input, expressed as percentage by weight.

3.29.2 Cracked and Broken Grain Loss — Cracked and broken grains from the specified grain outlet(s) with respect to total grain received at outlet(s) expressed as percentage by weight. 

3.29.3 Sieve Loss — The clean grain (see 3.2) dropped through the sieve, left over sieve and stuck in the sheller with respect to total grain input, expressed as percentage by weight.

3.29.4 Un-shelled Loss — Un-shelled grain (see 3.31) from all outlets with respect to total grain input, expressed as percentage by weight.

3.30 Type Test — Tests carried out on maize husker sheller to prove the conformity with the requirements of relevant standard. These are intended to prove the general qualities and design of a particular type of sheller.

3.31 Un-shelled / un-threshed Grain — Grains/ kernel still in the cobs after the shelling / threshing. 

4 SELECTION AND SPECIFICATION OF HUSKER SHELLER FOR TEST

4.1 Selection of husker sheller — The maize husker sheller shall be selected at random from the series production by the testing authority with the agreement of the manufacturer.

4.2 Specification and other literature — The manufacturer shall supply all literature, operational manual and schematic diagram of material flow of the sheller. The manufacturer shall also supply the specification sheet duly filled in as given in Annex A, as well as any further information required to carry out the tests.

NOTE — Operational manual shall include maintenance and adjustments schedule and safety precautions.





5 TESTS

5.1 Type Tests

5.1.1 General

a) Checking of specification (see 7.1)

b) Checking of material (see 7.2)

c) Visual observations and provision for adjustments (see 7.3)

5.1.2 Test at No Load

a) Power consumption (see 8.1)

b) Visual observations (see 8.2)

5.1.3 Test at Load

a) Short run tests (see 9.1):

1) Total losses [see 9.1.8 (f)]

2) Shelling efficiency [see 9.1.9 (a)]

3) Cleaning efficiency [see 9.1.9 (b)]

4) Power consumption (see 9.1.10)

5) Input capacity (see 9.1.11)

6) Output capacity (see 9.1.12)

7) Corrected output capacity (see 9.1.13)

8) Visual observations (see 9.1.4.6)

b) Long run test (see 9.2)

5.2 Routine Tests 

5.2.1 Essential

a) Visual observations and provisions for adjustments (see 7.3) 

b) Test at no load (see 8.1 and 8.2)

5.2.2 Optional

a) Checking of specification (see 7.1)

b) Checking of material (see 7.2)



6 PRE-TEST OBSERVATIONS

6.1 Determination of Grain-Cob Ratio — Take ten samples of the de-sheathed (after removal of husk / sheath) cobs at random. Each sample shall be not less than one kg in weight. Separate the grain / kernel from the cobs manually for each sample. Take the weight of grain / kernel and shelled cob separately for each sample, and calculate their ratio. The average of the ten samples shall be taken as grain - cob ratio.

6.2 Moisture Content of Grain — Take suitable samples of grain (see 6.1) and test them in accordance with IS 4333 (Part 2) for moisture determination.

6.3 Running-in and Preliminary Adjustments — The sheller shall be new and run-in before commencing the test by the manufacturer in accordance with the instructions and in collaboration with the testing authority for atleast one hour. The adjustments for the speed of different shafts, concave clearance, speed of the prime mover, screen pitch, etc., shall be done according to manufacturer’s recommendations.

7 GENERAL TESTS

7.1 Checking of Specification — Check all the dimensions and specification mentioned by the manufacturer (see 4.2) and record the data in proforma as given in Annex A.

7.2 Checking of Material — Check the material for all components and record the data in proforma as given in Annex B.

7.3 Visual Observations and Provisions for Adjustments — Record the observations and adjustments according to Annex C.

8 TEST AT NO LOAD

8.1 Power Consumption

8.1.1 Install the husker sheller on level and preferably on hard surface. Remove the pneumatic wheels if provided to the husker sheller.

8.1.2 Set the clearances, screen pitch, etc., in accordance with manufacturer’s recommendations. Use electric motor of appropriate power, duly fitted with an energy meter for running the sheller. If fitted with diesel engine or attached to PTO of tractor, have provision to measure the fuel consumption. 

8.1.3 Run the husker sheller at no load for at least half-an-hour at the specified revolution of shelling unit and record the readings of the energy meter at interval of 5 minutes. The difference between two consecutive readings shall give power consumption for 5 minutes. Calculate power consumption at no load for one hour. If uses diesel as fuel measure the consumption during the time of run, at least for 30 minutes and record.

8.1.4 Record the data according to item (1) of Annex D.

8.2 Visual Observations — During and after completing power consumption test (see 8.1), the observations given in item (2) of Annex D shall be made visually and recorded.

9 TEST AT LOAD

9.1 Short Run Tests

9.1.1 Install the sheller on level and preferably on hard surface with its wheels removed, if any, and set the speed, clearances, screen pitch, etc., as per manufacturer’s recommendations.

9.1.2 Take sufficient quantity of maize cobs of the same variety free from plant leaves, stalk, etc. The cobs should, as far as possible, be of the same size. The moisture content of the grain shall be 10 to 18 percent db.

9.1.3 Attachment of Prime Mover and Husker Sheller — Attach the sheller with a suitable prime mover, preferably electric motor. An energy meter or some form of transmission dynamometer shall be fitted.  The power delivered to the husker sheller may be supplied in following ways:

a) Direct coupling the prime mover with the main axle of the sheller; and

b) Connecting the prime mover with the help of flat or V-belt and pulleys with the main axle of the sheller.

In case of (a), the power delivered to the husker sheller would be the power output of the prime mover; whereas in case of (b), the allowances for fat belt and V-belt drive losses may be taken as 6 and 3 percent, respectively.

9.1.4 Operation and Collection of Data — Operate the husker sheller at the specified speed of the shelling unit for one hour at a feed rate 50 percent of the specified value by the manufacturer.

9.1.4.1 During the run period collect the following samples and data:

a) Four sets of primary samples from grain empty (shelled) cobs and impurities outlet for a period of two minutes for each set; and

b) Record the speed of main shaft by a revolution counter or an accurately calibrated tachometer. The reading of energy meter or dynamometer shall also be taken at an interval of 15 minutes.

c) Record the diesel consumed if attached to diesel engine of tractor over a known running time and calculate the consumption per hour. 

9.1.4.2 At the end of one-hour feeding, run the husker sheller idle for some time, so that practically the entire material already fed comes out. At the end of the test, collect the material dropped through sieve, retained on sieve, the material stuck in the sheller and the grain received at grain outlet(s).

9.1.4.3 Repeat the test given at 9.1.4 for minimum of three times at various feed rates covering the maximum feed rate.

9.1.4.4 Conduct the above test at feed rate which has been determined as input capacity (see 9.1.11) at the following shelling unit speeds:

a) Speeds about 10 and 20 percent more than specified speed; and

b) Speeds about 10 and 20 percent less than specified speed.

9.1.4.5 Record the data according to Annex E.

9.1.4.6 Visual observations — During and after the run tests, inspect the sheller visually, and record the observations according to Annex E.

9.1.5 Preparation of Composite Sample — The primary samples [see 9.1.4.1 (a)] collected at a particular feed rate shall be thoroughly mixed and blended to constitute a homogenous composite sample for different outlets. The samples collected at sieve underflow, overflow and stuck in sheller should also be mixed thoroughly to form a composite sample.

9.1.6 Selection of Final Sample — Take one kilogram of final sample from each composite sample (see 9.1.5) of different outlets. If it is not possible to get one-kilogram sample at impurities outlet, take total composite sample as a final sample.

9.1.7 Analysis of Final Sample — Analyse the final sample (see 9.1.6) obtained at different outlets for different feed rates by picking with hand separately for the following and record the data according to Annex F:

a) Cracked and broken grain,

b) Refractions,

c) Unshelled grain, and

d) Clean grain.

NOTE — Analysis for cracked and broken grains shall be made only from the samples taken at specified grain outlet(s).

9.1.8 Determination of Total Losses

a) Total grain input = Feed rate  Grain content (see 5.1)



b) Percentage of unshelled grain = 





c) Percentage of cracked and broken grain = 







d) Percentage of blown grain = 



e) Percentage of sieve loss = 







f) Total losses = Sum of losses opined at (b), (c), (d) and (e) above.

9.1.8.1 Record the data according to Annex G.

9.1.9 Determination of Efficiencies

a) Shelling efficiency = 100 – Percentage of unshelled grains



b) Cleaning efficiency = 

9.1.9.1 Record the data according, to Annex G.

9.1.10 Determination of Power Consumption

a) In case of energy meter fitted prime mover, the difference between two consecutive readings [see 9.1.4.1 (b)] shall give power consumption for 15 minutes. Calculate the power consumption for one hour giving due allowances to type of drive (see 9.1.3). 

b) In case of dynamometer fitted prime mover, the average of reading taken shall give the average torque required. Calculate the power requirement by the following formula:

Power in kW = 

9.1.10.1 Record the data according to Annex G.

9.1.11 Determination of Input Capacity — Select the feed rate at which the total losses [see 9.1.8 (f)] and efficiencies (see 9.1.9) are within the specified limits (see 5.1, 5.2 and 5.3 of IS 7051; see 4.1, 4.2 and 4.3 of IS          (Specification for Husker sheller for maize) and power consumption is minimum. This should be achieved by drawing a curve for losses and efficiencies against various feed rates. Capacity in terms of energy consumed shall be calculated by dividing the capacity by power consumed (9.1.10).

9.1.11.1 Record the data according to Annex G.

9.1.12 Determination of Output Capacity — Take the weight of shelled grain received at specified grain outlet(s) and record the data according to Annex G.

9.1.13 Determination of Corrected Output Capacity — To avoid the variation of moisture content of grain and grain – cob ratio, the output capacity as obtained under 9.1.12 should be corrected at 12 percent moisture and 40 percent grain-cob ratio by the following formula:

W1 = 

where

W1 = corrected output capacity, kg/h

W = output capacity (see 9.1.12), kg/h

M = observed moisture content (see 6.2), percent d.b. and

R = observed grain-cob ratio in percent (see 6.1),

9.1.13.1 Record the data according to Annex G.

9.2 Long Run Test — Operate the sheller for at least 20 hours which should be covered by continuous run of at least 5 hours. If facilities are available, it may be run for 50 hours. Record the major breakdowns, wear and tear, defects developed and repairs made, according to Annex H.

10 SUMMARY REPORT

10.1 For the guidance of the users, compile a summary report on the proforma as given in Annex J.





















ANNEX A

(Clauses 4.2 and 7.1)

SPECIFICATION SHEET

To Be Filled By

 Manufacturer	      Testing Station

A-1 GENERAL

a) Make

b) Model

c) Type

d) Year of manufacture

e) Name and address of manufacturer

A-2 POWER UNIT

a) Provision

b) Type of prime mover 

c) Recommended power, kW or hp

d) Type of drive

A-3 MAIN DRIVE

a) Type

b) Size of belt

c) Size of pulley

d) Diameter of main shaft

A-4 DEHUSKING AND SHELLING UNIT

a) Type

b) Constructional features

c) Diameter

d) Width

e) Recommended speed

f) Number and size of beaters/ projections/bars

A-5 CONCAVE

a) Type

b) Diameter

c) Length

d) Concave clearance range

e) Recommended concave clearance

f) Clearance adjustment provision

A-6 SIEVE

a) Type

b) Number

c) Total length and width

d) Effective length and width

e) Number of holes per cm2 or 100 cm2

f) Size of hole, mm

g) Sieve clearance, mm

h) Screen pitch range, mm

i) Recommended screen pitch, mm

j) Any mechanism to clean the sieve perforation

A-7 SHAKER

a) Type

b) Number of strokes per minute

c) Stroke length, mm

A-8 BLOWER

a) Number

b) Type

c) Number of blades

d) Size of blades, mm

e) Diameter, mm

f) Recommended speed, rpm

g) Recommended air displacement, m3/min.

h) Provision for changing air displacement

A-9 ELEVATOR

a) Type

b) Capacity, kg/h

c) Grain spout size

d) Height above ground level, m

A-10 HOPPER

a) Type / shape

b) Capacity, kg

c) Method of feeding

d) Recommended maximum feed rate, kg/h

A-11 TRANSPORT

a) Type

b) Number of wheels*

c) Size of wheels*

A-12 FLY WHEEL SIZE

A-13 OVERALL DIMENSIONS

a) Length, m 

b) Width, m

c) Height, m

d) Total weight, kg

14 TOOLS, ACCESSORIES AND MANUALS PROVIDED

NOTE 

1 The items which are not applicable in a particular sheller shall be crossed while filling.

2 If any other items are provided, their details shall be filled in.

*In case wheels are not provided, details of alternative provision shall be given.



ANNEX B

(Clause 7.2)

MATERIAL OF CONSTRUCTION DATA SHEET

B-1 DATE OF TEST

B-2 MATERIAL OF CONSTRUCTION:

		Sl No.

(1)

		Component

(2)

		Material

(3)

		Size

(4)

		Weight

(5)



		i)

		Frame

		

		

		



		ii)

		Hopper

		

		

		



		iii)

		Cylinder/Disc cover

		

		

		



		iv)

		Cylinder/Disc

		

		

		



		v)

		Beater/Projection/Bar

		

		

		



		vi)

		Concave

		

		

		



		vii)

		Blower

		

		

		



		viii)

		Main shafts

		

		

		



		ix)

		Blower shaft

		

		

		



		x)

		Fly wheel

		

		

		



		xi)

		Sieve

		

		

		



		xii)

		Shaker

		

		

		



		xiii)

		Elevator

		

		

		



		xiv)

		Transport wheel

		

		

		



		xv)

		Pulleys

		

		

		



		xvi)

		Others

		

		

		



		NOTE 

1 Delete the component which is not applicable to a particular sheller and add if any other component is provided.

2 Co1umn 4 and 5 should be recorded wherever feasible.





Testing Engineer

ANNEX C

(Clause 7.3)

DATA SHEET FOR VISUAL OBSERVATIONS AND PROVISIONS FOR ADJUSTMENTS



C-1 OBSERVATIONS

a) Adequacy of marking of inlet and outlets

b) Adequacy of marking of direction of rotation of husker shelling unit

c) Adequacy of protection of bearings against the ingress of dust

d) Adequacy of safety arrangements, specially at moving points

e) Provision for lubrication of moving parts

f) Provision for belt tightening

g) Provision for transportation

h) Provision for easy changing of components requiring frequent replacement

i) Provision for easy replacement and cleaning of screens

j) Provision for anti-corrosive coatings

k) Tightness of bolts and nuts and other fasteners

l) Balancing of husker shelling unit

m) Welding of seams

n) Other observations

C-2 PROVISION FOR ADJUSTMENTS OF

a) Feed rate

b) Concave clearance

c) Speed

d) Screen pitch

e) Sieve clearance

f) Air displacement

Testing Engineer

 

ANNEX D

(Clause 8.1.4 and 8.2)

TEST AT NO LOAD DATA SHEET

D-1 POWER CONSUMPTION

a) Source of power

b) Type of drive

c) Total time of run

d) Energy meter readings at interval of 5 minutes

e) Fuel consumed, if operated by engine / tractor in 30 minutes

f) Average power consumption for one hour

D-2 OBSERVATIONS

a) Presence of any marked oscillation during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Any marked unusual wear or slackness in any component

f) Any marked rise in temperature in bearings or in any other components

g) Other observations

Testing Engineer





ANNEX E

(Clauses 9.1.4.5 and 9.1.4.6)

TEST AT LOAD DATA SHEET

E-1 SOURCE OF POWER

E-2 POWER RATING

E-3 TYPE OF DRIVE

E-4 VARIETY OF MAIZE

E-5 GRAIN – COB RATIO

E-6 MOISTURE CONTENT, PERCENT d.b.

E-7 CONCAVE CLEARANCE, MM

E-8 SCREEN PITCH, mm

E-9 SIEVE CLEARANCE, mm
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E-10 TEST DATA*

		Sl. No.

		Date 

		Starting time

		Stopping time

		Duration of operation

		$ Speed (rev./min)

		Feed rate (quintal/h)

		Power required (kW) or fuel consumed (litre/h)

		No. of primary samples

		Quantity (kg) of primary samples  from 

		Total quantity of grain at grain outlet(s) (kg)

		Total quantity at sieve under flow (kg)

		Total quantity of material stuck in sheller (kg)



		

		

		

		

		

		

		

		

		

		Grain outlet(s)

		Impurities  outlet

		Shelled cobs outlet

		

		

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)

		(12)

		(13)

		(14)

		(15)



		

		

		

		

		

		

		

		

		i)

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		ii)

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		iii)

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		iv)

		

		

		

		

		

		



		* The data shall be collected for every test conducted on different feed rate.

$ Test shall be conducted at specified speeds 10 and 20 percent and more than specified.  







E-11 OBSERVATIONS

a) Presence of any marked oscillation during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Frequent clogging of husker shelling units

f) Frequent clogging of sieve aperture

g) Smooth flowing of material through different components

h) Vibration free running of fan

j)	Frequent clogging of grain in elevator unit

k) Any marked rise in bearing temperature

m) Any marked wear, deformation and breakdown

n) Frequent loosening of fasteners

p)	Other observations (if any)



Testing Engineer



ANNEX F

(Clause 9.1.7)

DATA SHEET FOR ANALYSIS OF FINAL SAMPLES

		Sl. No.

		Feed rate

		Shelling unit speed, rpm

		Sample from

		Weight of (kg)



		

		

		

		

		Unshelled grain

		Cracked and broken grain

		Clean grain

		Other refractions



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)



		

		

		

		i. Grain outlet (s)

		

		

		

		



		

		

		

		ii.  Impurities outlet 

		

		

		

		



		

		

		

		iii. Shelled cobs outlet

		

		

		

		



		

		

		

		iv. Sieve underflow

		

		

		

		



		

		

		

		v. Material stuck in sheller

		

		

		

		



		NOTE – For different feed rate and for different speed of shelling unit use the same proforma as above.





Testing Engineer































ANNEX G

(Clauses 9.1.8.1, 9.1.9.1, 9.1.10.1, 9.1.11.1, 9.1.12 and 9.1.13.1)

DATA SHEET FOR LOSSES, EFFICIENCIES, POWER REQUIREMENT AND CAPACITIES



		Sl. No.

		Item

		Test No.



		

		

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10



		1. 

		Shelling unit speed, m/s (rpm)

		

		

		

		

		

		

		

		

		

		



		2. 

		Feed rate,  quintal/h

		

		

		

		

		

		

		

		

		

		



		3. 

		Power required, kW / Fuel in litres/h

		

		

		

		

		

		

		

		

		

		



		4. 

		Total grain received at grain outlet(s)

		

		

		

		

		

		

		

		

		

		



		5. 

		Percentage of unshelled grain

		

		

		

		

		

		

		

		

		

		



		6. 

		Percentage of cracked and broken grain

		

		

		

		

		

		

		

		

		

		



		7. 

		Percentage of blown grain

		

		

		

		

		

		

		

		

		

		



		8. 

		Percentage of sieve loss

		

		

		

		

		

		

		

		

		

		



		9. 

		Percentage of total loss

		

		

		

		

		

		

		

		

		

		



		10. 

		Shelling efficiency, %

		

		

		

		

		

		

		

		

		

		



		11. 

		Cleaning efficiency, %

		

		

		

		

		

		

		

		

		

		



		12. 

		Input capacity, quintal/h

		

		

		

		

		

		

		

		

		

		



		13. 

		Output capacity, quintal/h

		

		

		

		

		

		

		

		

		

		



		14. 

		Corrected output capacity, quintal/h

		

		

		

		

		

		

		

		

		

		





Testing Engineer



ANNEX H

(Clause 8.2)

LONG RUN TEST DATA SHEET

 

H-1 TOTAL RUNNING TIME

H-2 CONTINUOUS RUNNING TIME

H-3 BREAKDOWNS IN SHELLING UNIT

H-4 BREAKDOWNS IN CLEANING UNIT

H-5 BREAKDOWNS IN ELEVATING UNIT

H-6 BREAKDOWNS IN BODY

H-7 ANY MAJOR REPAIRS CONDUCTED

H-8 ANY OTHER OBSERVATIONS



Testing Engineer





ANNEX J

(Clause 10.1)

SUMMARY REPORT

J-1 NAME OF MANUFACTURER

J-2 MODEL NUMBER

J-3 NAME OF TESTING STATION

J-4 VARIETY OF MAIZE USED

J-5 GRAIN – COB RATIO

J-6 MOISTURE CONTENT, PERCENT d.b.

J-7 ADJUSTMENTS

a) Speed

b) Screen pitch

c) Concave clearance

d) Sieve clearance

e) Air displacement

J-8 POWER REQUIREMENT, kW / FUEL CONSUMPTION, litre/h

a) At no load

b) At load on input capacity

J-9 LOSSES, PERCENT

a) Cracked and broken grain

b) Unshelled grain

c) Sieve loss

d) Blown loss

e) Total loss

J-10 INPUT CAPACITY, QUINTALS/H

J-11 VARIATION ON INPUT CAPACITY:

a) At 10 percent more than specified speed

b) At 20 percent more than specified speed

c) At 10 percent less than specified speed

d) At 20 percent less than specified speed

J-12 INPUT CAPACITY, Quintals/kWh

J-13 OUTPUT CAPACITY, Quintals/h

J-14 OUTPUT CAPACITY, Quintals/ kWh

J-15 CORRECTED OUTPUT CAPACITY, Quintals/ kWh; Quintals/LITRE

J-16 ANY MARKED OBSERVATION AFFECTING PERFORMANCE

J-17 ANY MARKED BREAKDOWNS

J-18 OTHER OBSERVATIONS

Testing Engineer
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1 SCOPE

1.1 This standard prescribes the methods for testing of seed cotton cylinder cleaners to evaluate their performance

2 TERMINOLOGY

2.0 For the purpose of this standard, the following definitions shall apply

2.1 Cleaner — A machine for removing dirt and trash content from seed cotton.

2.2 Cylinder Cleaner — Cylinder cleaners that use spiked cylinders to scrub seed cotton over grid rods to remove foreign matter. 

2.3 Feed Hopper — Part of the machine through which uncleaned seed cotton is fed.

2.4 Foreign Matter — It includes inorganic and organic matter. The inorganic matter shall include sand, gravel, dirt, pebbles, stones, lumps of earth, mud and iron chips.  The organic matter shall include trash of leaves and bract accumulated during harvest.

2.5 Feed Mechanism — The mechanism, which regulates the feed rate of, uncleaned seed cotton.

2.6 Feed Rate — The quantity of uncleaned seed cotton fed into the cleaner per unit time.

2.7 Feed Roller — The component through which seed cotton is fed to spiked cylinders.

2.8 Fibre Strength (FS) — It may be defined as the ratio of breaking load of a bunch of fibres to the weight per unit length of the fibres.

2.9 Green Boll — A cotton boll that is neither dry nor open.

2.10 Grid Bar — The component in the form of bars placed at a particular distance, which separates foreign matter from seed cotton.

2.11 Grid Bar Clearance — The distance between tips of cylinder spikes and surface of grid bar.

2.12 Inlet Position — The place from where the seed cotton is fed to the machine.

2.13 Micronaire value (MIC) — It is a scale of measurement of fibre fineness purports to measure fibre weight per unit length and is calibrated in microgram per inch.

2.14 Rated Input Capacity — The feed rate at which the cleaning efficiency and purity of seed cotton are within the specified limit for a particular variety of seed cotton.

2.15 Seed Cotton — Harvested cotton before the lint is removed from seed.

2.16 Short Fibre Index (SFI) — The SFI is an indication of the amount of fibers in percent that are less than 0.5 inch (12.7 mm) in length

2.17 Spiked Cylinder — Part of the machine, which scrub the seed cotton over grid rods to remove foreign matter.

2.18 Spiked Cylinder Slope — The inclination, in degrees, of the spiked cylinder with the horizontal. 

2.19 Upper Half Mean Length (UHML) — It is defined as the average length of the longest one-half of the fibers.

2.20 Uniformity Index (UI) — It is ratio of the mean length divided by the upper half-mean length. It is a measure of the uniformity of fiber lengths in the sample expressed as a percent.

3 SELECTION AND SPECIFICATION OF CYLINDER CLEANERS FOR TESTS

3.1 Conformity — Each and every machine manufactured has to be checked for conformity. 

3.2 Specification — The manufacturer shall supply the specification sheet duly filled in as given in Annex A as well as any further information required to carry out the tests. The manufacturer shall also supply all the literature, the operational manual, and a schematic diagram of seed cotton flow in the cylinder cleaner. The manufacturer shall also indicate the rated input capacity.

4 TESTS

4.1 Type Tests 

4.1.1 General

a) Checking of specification (see 6.1)

b) Checking of material (see 6.2)

c) Visual observations and checking of provision for adjustments (see 6.3)

4.1.2 Test at No-load 

a) Power consumption (see 7.1)

b) Visual observations (see 7.2)

4.1.3 Test at Load

a) Short-run tests (see 8.1)

i) Visual observations (see 8.1.2.5)

ii) Cleaning efficiency (see 8.1.4)

iii) Power consumption (see 8.1.5)

iv) Rated input capacity (see 8.1.6)

b) Long-run test (see 8.2)

4.2 Routine Tests

a) Visual observations and checking of provision for adjustments (see 6.3)

b) Test at no-load (see 7)

5 PRE-TEST OBSERVATIONS

5.1 Determination of Foreign Matter — The foreign matter present in the seed cotton lot, to be cleaned, shall be determined by pneumatic fractionation method as described by Shephard (1972). In case of unavailability of pneumatic fractionation testing facility, the trash in lint may be determined by Shirley Analyser Method as described by Shephard (1972).

5.1.1 The data shall be recorded in the data sheet as given in Annex F.

5.2 Determination of Fibre Properties — The fibre properties of seed cotton viz. UHML, UI, MIC, FS and SFI of seed cotton lot shall be determined on High Volume Instrument (HVI) in accordance with the ASTM standard D 5867-05.

5.2.1 The data shall be recorded in the data sheet as given in Annex F.

5.3 Determination of Moisture — The moisture content of seed cotton shall be determined by standard oven drying procedure as described by Shephard (1972).

5.3.1 The data shall be recorded in the data sheet as given in Annex E.

5.4 Running-in and Preliminary Adjustments

5.4.1 The seed cotton cylinder cleaner shall be installed on the level and preferably on a hard surface. All the adjustments shall be made in accordance with the manufacturer’s recommendations.

5.4.2 The seed cotton cylinder cleaner shall be run-in without load before commencing the tests. The procedure for the running-in shall be in accordance with the manufacturer’s recommendations.

6 GENERAL TESTS

6.1 Checking of Specifications — The specification given by manufacturer (see 3.2) shall be checked and reported in the proforma as given in Annex A.

6.2 Checking of Material — The material of construction of all components of the seed cotton cylinder cleaner shall be reported in the data sheet as given in Annex B.

6.3 Visual Observations and Checking of Provision for Adjustments — The observations and adjustments given in the data sheet of Annex C shall be made and reported.

7 TEST AT NO-LOAD

7.1 Power Consumption 

7.1.1 The seed cotton cleaner shall be installed on the level and preferably on a hard surface. All the adjustments shall be made in accordance with the manufacturer’s recommendations. The seed cotton cleaner shall be attached with a suitable prime mover preferably with an electric motor. An energy meter shall be fitted. The power delivered to seed cotton cylinder cleaner may be supplied in the following ways:

a) Directly coupling the electric motor with the main shaft of the cleaner through a gear box whenever necessary; or

b) Connecting the electric motor with the help of a flat or V-belt and a pulley with the main shaft of the cleaner.

7.1.1.1 In case of (a), the power delivered to the cleaner would be the power output of the electric motor; whereas in case of (b), the allowance for a flat or V-belt drive may be taken as 6 and 3 percent respectively.

7.1.2 The seed cotton cylinder cleaner shall be run at no-load for 10 minutes at the specified speed and the readings of the energy meter shall be recorded. The power consumption at no-load shall be calculated. 

7.1.3 The test shall be repeated at least 6 times to get average power consumption. The data shall be recorded in accordance with item (1) of data sheet as given in Annex D.

7.2 Visual Observations — During and after completion of power consumption test (see 7.1), the observations given in item (2) of data sheet as given in Appendix D shall be made visually and recorded.

8 TEST AT LOAD

8.1 Short-Run Tests

8.1.1 Sufficient quantity of seed cotton of the same variety having moisture content (see 5.2) not exceeding 9 percent shall be taken.

8.1.2 Operation and Collection of Data — The seed cotton cleaner as installed under 7.1.1 shall be operated at its specified speed for an hour at the rated input capacity specified by the manufacturer.

8.1.2.1 During the one hour run, following sample and data shall be collected:

a) Three sets of samples at an interval of 20 minutes at following outlets for quantities indicated against each:

i) Cleaned seed cotton outlet — 3.0 kg

ii) Foreign matter outlet — 1.0 kg

b) The speed of the spiked cylinder shafts and the readings of the energy meter shall be recorded.

8.1.2.2 At the end of one-hour feeding, the cleaner shall be run idle for some time, so that practically no more material already fed comes out. At the end of the test, the material dropped through foreign matter outlet and the seed cotton received at cleaned seed cotton outlet shall be collected and weighed. The mass of the sample collected at the cleaned seed cotton outlet [see 8.1.2.1 (a)] shall be added to mass of seed cotton collected after one hour run. 

8.1.2.3 The test given at 8.1.2 shall be repeated with 10 percent higher the rated input capacity in case the cleaner meets the requirements of cleaning efficiency, % fibre loss and fibre properties of seed cotton (see 8.1.6). In case the cleaner does not meet the requirements of cleaning efficiency, % fibre loss and fibre properties of seed cotton, the test should be conducted at 10 percent below the rated input capacity specified by the manufacturer. The tests may be conducted with minimum 3 different varieties for establishing the rated input capacity of different varieties of seed cotton.

8.1.2.4 The data shall be recorded in the data sheet as given in Annex E.

8.1.2.5 Visual observations — During and after the test runs, the cleaner shall be inspected visually and the observations shall be reported in the data sheet as given in Appendix E.

8.1.3 Preparation and Analysis of Samples — The three sets of samples obtained at the cleaned seed cotton outlet and the foreign matter outlet [see 8.1.2.1 (a)] for various feed rates shall be thoroughly mixed separately to form a composite sample. Out of these composite samples, 1.5 kg sample from cleaned seed cotton outlet and 0.5 kg sample from foreign matter outlet shall be taken and analysed for the following; 

a) Cleaned seed cotton outlet — to be analysed for fraction of cleaned seed cotton, fraction of total foreign matter, fraction of individual foreign matters of seed cotton as per pneumatic fractionation method (Shepherd, 1972) and fibre properties of seed cotton using HVI. 

b) Foreign matter outlet — to be analysed for fraction of cleaned seed cotton, fraction of total foreign matter, fraction of individual foreign matters of seed cotton as per pneumatic fractionation method and fibre properties of seed cotton using HVI.

8.1.3.1 The data shall be recorded in the data sheet as given in Annex F.

8.1.4 Determination of Cleaning Efficiency — Cleaning efficiency for various feed rates shall be calculated by the following formula:



8.1.4.1 The data shall be recorded in the data sheet as given in Appendix G.

8.1.5 Determination of Power Consumption

8.1.5.1 In case of prime mover fitted with an energy meter the difference between two consecutive readings [see 8.1.2.1 (b)] shall be taken as the power consumption for 20 minutes.  The power consumption per hour given due allowance to the type of the drive (see 7.1.1.1) shall be calculated.

8.1.5.3 The data shall be recorded in the data sheet as given in Annex G.

8.1.6 Determination of Rated Input Capacity — The feed rate at which the cleaning efficiency shall not be less than 80 percent without any fibre damage shall be selected. The capacity in terms of energy consumed shall be calculated by dividing the capacity to power consumed (see 8.1.5).

8.1.6.1 The data shall be recorded in the data sheet as given in Annex G.

8.1.7 Determination of % fibre loss — The % fibre loss for various feed rates shall be calculated by the following formula:



8.2 Long-run Test — The cleaner shall be operated at least 250 hours at the rated input capacity, which shall be covered by a continuous run of at least 5 hours. The major breakdowns, defects developed and repairs made, shall be recorded in the data sheet as given in Appendix H.

9 SUMMERY REPORT

9.1 For the guidance of the user, a summary report on the proforma as given in Annex J shall be compiled.    



Reference:

Shepherd, J.V. 1972. Standard procedures for foreign matter and moisture analytical tests used in cotton ginning research. Stock No. 0100-1509. U.S. Government Printing Office, Washington, D.C.











































ANNEX A

(Clauses 3.2 and 6.1)

SPECIFICATION SHEET

		TO BE FILLED IN BY



		Manufacturer

		Testing Station





A-1 GENERAL

a) Make

b) Model

c) Type

d) Year of manufacture 

A-2 POWER UNIT

a) Type of prime mover

b) Recommended power, kW,

c) Type of drive

A-3 MAIN DRIVE

a) Type

b) Size of belt

c) Size of pulley

d) Diameter of main shaft

e) Sub-drive, if any

A-4 GRIDS

a) Diameter of first bar

b) Diameter of remaining bars

c) Number of bars 

d) Linear space between each bars 

e) Angular space between each bars 

f) Total angular and flat chord of grid bar

g) Position of start of grid bar w.r.t. cylinder

h) Position of end of grid bar w.r.t. cylinder

j) Length of flat portion of grid bar at its start & end

k) Thickness of supporting plates

m) Size of bolts

A-5 SPIKED CYLINDER

a) Number of cylinders

b) Diameter of cylinders

c) Thickness of cylinder material

d) Speed of cylinder

e) Diameter of spike rods

f) Length of spike rods

g) Angular and linear spacing of spike rods over cylinder

h) Angular and linear positions of cylinders w.r.t. first cylinder

A-6 FEEDING HOOPER

a) Method of feeding

b) Size of feeding hopper

c) Height of feeding hopper

d) Recommended maximum input capacity

e) Method of feed adjustment

f) Method of arrangement of even distribution of seed cotton in the hopper

A-7 FEEDING CYLINDER

a) Diameter of cylinder

b) Speed of cylinder

c) Method of speed variation

d) Thickness of cylinder material

e) No. of projected plates fitted over the periphery of feeding cylinders 

f) Thickness and length of projected plates 

g) Relative position of projected plates on either cylinders

h) Method of driving

A-8 OUTLETS

a) Size and location of cleaned seed cotton outlet(s)

b) Location of foreign matter outlet

A-9 OVERALL DIMENSIONS

a) Length

b) Width

c) Height

d) Ground clearance

e) Total mass

















ANNEX B

(Clause 6.2)

DATA SHEET FOR MATERIAL OF CONSTRUCTION 

B-1 DATE OF TEST

B-2 MATERIAL OF CONSTRUCTION

		Sl No.

		Components

		Material

		Size

		Mass



		(1)

		(2)

		(3)

		(4)

		(5)



		i)

		Feeding Hopper

		

		

		



		ii)

		Feeding cylinders

		

		

		



		iii)

		Spiked cylinders

		

		

		



		iv)

		Spiked cylinder shafts

		

		

		



		v)

		Spikes

		

		

		



		vi)

		Grid bars

		

		

		



		vii)

		Grid bar holders

		

		

		



		viii)

		Transport wheel

		

		

		



		ix)

		Pulleys

		

		

		



		x)

		Gears

		

		

		



		xi)

		Inspection windows

		

		

		



		xii)

		Others

		

		

		



		NOTE

1. Delete the component, which is not applicable to a particular cleaner and add if any other component is provided.

2. Col 4 and 5 should be recorded, wherever feasible.







MATERIALS REQUIRED FOR VARIOUS COMPONENTS

		Sl No.

		Components

		Material



		(1)

		(2)

		(3)



		i)

		Feeding Hopper

		MS



		ii)

		Feeding cylinders

		MS



		iii)

		Spiked cylinders

		MS



		iv)

		Spiked cylinder shafts

		MS



		v)

		Spikes

		MS



		vi)

		Grid bars

		MS



		vii)

		Grid bar holders

		MS



		viii)

		Transport wheel

		MS



		ix)

		Pulleys

		MS



		x)

		Gears

		MS



		xi)

		Inspection windows

		Acrylic



		xii)

		Others

		N/A







ANNEX C

(Clause 6.3)

DATA SHEET FOR VISUAL OBSERVATION AND PROVISION FOR ADJUSTMENTS

C-1 OBSERVATIONS

a) Adequacy of marking of inlets and outlets

b) Adequacy of protection of bearings against the ingress of dust 

c) Adequacy of safety arrangements, specially at moving points and at inlet

d) Provision for lubrication of moving parts

e) Provision of belts tightening

f) Provision of easy transportation

g) Provision of easy changing of components requiring frequent replacement

h) Provision of anti-corrosive coatings

j)   Provision of inspection windows/covers

k)  Tightness of bolts, nuts and other fasteners

m) Welding of seams

n) Other observations



C-2 PROVISIONS FOR ADJUSTMENTS OF:

a) Feed rate

b) Grid bar spacing w.r.t. spiked cylinder

c) Speed of spiked cylinders



























ANNEX D

(Clauses 7.1.3.2 and 7.2)

DATA SHEET FOR TEST AT NO-LOAD

D-1 POWER CONSUMPTION

a) Source of power

b) Type of drive

c) Total time of run

d) Average power consumption for one hour

D-2 OBSERVATIONS

a) Presence of any marked vibration during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Any marked unusual wear or slackness in any component

f) Any marked rise in bearing temperature

g) Accessibility of various controls and capability of being locked in a chosen position

h) Other observations (if any)

ANNEX E

(Clauses 8.1.2.4 and 8.1.5.2)

DATA SHEET FOR TEST AT LOAD

E-1 SOURCE OF POWER

E-2 POWER RATING

E-3 TYPE OF DRIVE

E-4 VARIETY OF SEED COTTON

E-5 MOISTURE CONTENT

E-6 GRID BAR SPACING

E-7 CLEARANCE BETWEEN CENTRE OF GRID BAR AND END OF THE SPIKES

E-8 SPEED OF SPIKED CYLINDER
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ANNEX F

(Clause 8.1.3.1)

	DATA SHEET FOR ANALYSIS OF SAMPLE USING PNEUMATIC FRACTIONATION METHOD

		Sl No.

		Source

		Feed rate

		Sample variety

		Sample mass

		Fibre properties

		Mass of



		

		

		

		

		

		

		Clean seed cotton

		Total foreign matter

		Burrs

		Sticks 

		Leaf

		Sand

		Motes

		Plastic

		Pin trash

		Miscellaneous

		Remarks



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)

		(12)

		(13)

		(14)

		(15)

		(16)

		(17)



		i)

		Seed cotton before pre-cleaning

		

		

		

		UHML (mm)

UI (%)

MIC (µg/inch)

FS (g/tex)

SFI (%)

		

		

		

		

		

		

		

		

		

		

		



		ii)

		From cleaned Seed Cotton Outlet

		

		

		

		UHML (mm)

UI (%)

MIC (µg/inch)

FS (g/tex)

SFI (%)

		

		

		

		

		

		

		

		

		

		

		



		iii)

		From foreign matter outlet

		

		

		

		

		

		

		

		

		

		

		

		

		

		

		











DATA SHEET FOR ANALYSIS OF SAMPLES USING SHIRLEY METHOD

		Sl No.

		Source

		Feed rate

		Sample variety

		Sample mass

		Fibre properties

		Mass of



		

		

		

		

		

		

		Clean seed cotton

		Lint

		Total foreign matter

		Trash

		Invisible loss



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)



		i)

		Seed cotton before pre-cleaning

		

		

		

		UHML (mm)

UI (%)

MIC (µg/inch)

FS (g/tex)

SFI (%)

		

		

		

		

		



		ii)

		From cleaned Seed Cotton Outlet

		

		

		

		UHML (mm)

UI (%)

MIC (µg/inch)

FS (g/tex)

SFI (%)

		

		

		

		

		



		iii)

		From foreign matter outlet

		

		

		

		

		

		

		

		

		







TEST DATA*

		Sl No.

		Date

		Duration of operation

		Speed (rev/min)

		Feed rate 

(q/h)

		Power 

required

(kW)

		Power consumption

(kWh)

		No. of Samples

		Quantity (kg) of samples from

		Total quantity of seed cotton at clean seed cotton outlet (kg)

		Total quantity of foreign matter at clean seed cotton outlet (kg)



		

		

		

		

		

		

		

		

		Clean seed cotton outlet

		Foreign matter outlet

		

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)

		(10)

		(11)

		(12)



		i)

		

		

		

		

		

		

		i)

		

		

		

		



		ii)

		

		

		

		

		

		

		ii)

		

		

		

		



		iii)

		

		

		

		

		

		

		iii)

		

		

		

		



		* The data should be collected for every test conducted at different feed rates.





	

OBSERVATIONS

a) Presence of any marked vibration during operation

b) Presence of undue knocking or rattling sound

c) Frequent slippage of belts

d) Smooth running of shafts in their respective bearings

e) Smooth flowing of material through different component

f) Any marked wear, deformation and breakdown

g) Any marked rise in bearing temperature

h) Presence of blocking of machine while in operation

j)	Presence of mixing of foreign matter with cleaned seed cotton

k)	Presence of damage to cottonseed

m)	Dropping out of seed cotton from the cleaner while in operation 

n)	Other observations (if any)



ANNEX G

(Clauses 8.1.4.1, 8.1.5.3 and 8.1.6.1)

DATA SHEET FOR EFFICIENCY, POWER REQUIREMENTS AND CAPACITIES

		Sl No.

		Item

		Test No’s



		

		

		1

		2

		3

		etc.



		i)

		Spiked cylinders speed, rev/min

		

		

		

		



		ii)

		Feed rate, q/h

		

		

		

		



		iii)

		Power required, kW

		

		

		

		



		iv)

		Total seed cotton received at clean seed cotton outlet, kg

		

		

		

		



		v)

		Cleaning efficiency, percent

		

		

		

		



		vi)

		% Fibre loss

		

		

		

		



		vii)

		Rated input capacity, q/h

		

		

		

		























ANNEX H

(Clause 8.2)

DATA SHEET FOR LONG-RUN TEST

H-1 TOTAL RUNNING TIME

H-2 CONTINUOUS RUNNING TIME

H-3 BREAKDOWN IN CLEANING UNIT

H-4 BREAKDOWN IN BODY

H-5 BREAKDOWN IN SPIKES

H-6 MAJOR WEAR AND TEAR

H-7 ANY MAJOR REPAIR CONDUCTED

H-8 ANY OTHER OBSERVATION, IF ANY



ANNEX J

(Clause 9.1)

SUMMERY REPORT

J-1 NAME OF MANUFACTURER

J-2 TYPE, MAKE AND MODEL NUMBER

J-3 NAME OF TESTING STATION

J-4 BRIEF DESCRIPTION OF CLEANER

J-5 VARIETY OF SEED COTTON USED

J-6 PERCENTAGE OF FOREIGN MATTER BEFORE FEEDING

J-7 PERCENTAGE OF FOREIGN MATTER AFTER FEEDING

J-8 MOISTURE CONTENT BEFORE FEEDING

J-9 MOISTURE CONTENT AFTER FEEDING

J-10 PROVISION OF ADJUSTMENT:

a) Feed Rate

b) Speed of spiked cylinders

J-11 POWER REQUIREMENT, KW

a) Recommended power, kW

b) Observed power at no-load

c) Observed power at load at rated input capacity

J-12 CLEANING EFFICIENCY

J-13 % FIBRE LOSS

J-14 DETERIORATION OF FIBRE PROPERTIES

J-15 RATED INPUT CAPACITY

J-16 ANY MARKED OBSERVATION AFFECTING PERFORMANCE

J-17 ANY MARKED BREAKDOWN

J-18 OTHER OBSERVATION (IF ANY)



ANNEX K

ACCEPTANCE CRITERIA

Criterion for acceptance should be based on following parameters. These parameters should satisfy conditions as stated below after testing by testing authority.

		Sl. No

		Parameter

		Conditions



		i)

		Specifications 

		Match with claimed by manufacturer



		ii)

		Material 

		Match with claimed by manufacturer



		iii)

		Adjustment 

		Matching with claimed by manufacturer 



		iv)

		Capacity 

		Matching with claimed by manufacturer (± 5% %) 



		v)

		Cleaning efficiency

		Matching with claimed by manufacturer (± 5% %)



		vi)

		Power consumption 

		Matching with claimed by manufacturer (± 5% %)



		vii)

		Fibre Loss 

		Minimum as possible ( < 1% by of seed cotton) 



		vii)

		Fiber Properties 

		No adverse effect on fibre properties 











[image: ]

FIG SCHEMATIC DIAGRAM OF PRE-CLEANER
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FIG SCHEMATIC DIAGRAM OF HORIZONTAL PRE-CLEANER
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FOREWORD



(Adoption clause will be added later)



The freshly harvested round seeded crops like soybean, pigeonpea, mustard, etc. often contains chaff, stems, stones, weed seeds, brokens etc. which may be of same size and hence cannot be separated by sieving. Presence of such impurities cause storage losses and also pose problems in processing of the crop.  Spiral graders are extensively promoted by various state governments to clean round seeded crops and are being increasingly manufactured and used.  This code is being issued in order to help in objective evaluation of the performance of the spiral graders.  It is hoped that testing based on this code would help use of appropriately manufactured machine by the farmers or other stakeholders.

Background information

Agricultural produce is graded in different grades based on size, shape, specific gravity etc. for quality improvement after separation of chaff, brokens and other foreign materials. Different types of machines are available for such gradation viz. sieve (vibratory or rotating), specific gravity separator, winnower, spiral separator, etc. Each mechanism has its own purpose, advantage and limitation. Spiral grader is one such machine that separates spherical granular material from non-spherical granular materials i.e. on the basis of sphericity of food grains. The equipment works on gravity feed and does not require any external mechanical power to operate. The capacity in such machine depends on the feed rate and affects the efficiency of grading. The other factors affecting grading efficiency are the shape, size and number of the spiral ribbons and material of construction or ribbons. Smoother the surface of ribbon, there would be more chance of a granular spherical material getting separated from non-spherical granular material. However, no other adjustments are possible except feed rate.

Intended use of the machine is to separate granular material such as whole spherical seeds from non-spherical granular material such as broken, shrivelled and other foreign materials. Material to be graded is to be first aspirated separately for removal of chaff and lighter impurities/ foreign material and then filled in the top hopper and then the feed plate is opened. The material flows with gravity and granular spherical materials, while flowing through spirals moves outwards, into intermediate hopper chamber, since it experiences more centrifugal force. Flatter material does not attain that much speed and is retained on the inner spiral ribbons. The material from outer chamber is collected through an outlet (outlet 1) and all the four or more spiral ribbons feed to another outlet (outlet 2), both at the bottom of the machine.



[image: ]

FIG 1 TYPICAL SPIRAL GRADER



In reporting the result of a test made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 ‘Rules for rounding off numerical values (revised)’.















1 SCOPE

1.1 This standard describes the method of testing of spiral separator to evaluate its performance.

2 TERMINOLOGY

2.0 For the purpose of this standard, following definitions shall apply.

2.1 Food grains — Food grains include cereals, millets, oilseeds and pulses meant for human consumption.

2.2 Other food grains — Food grains other than the grains being graded.

2.3 Immature kernels — Kernels or pieces of grain kernels that are not fully developed.

2.4 Brokens — Pieces of sound kernels that are less than three fourth of the size of the full kernels.

2.5 Damaged / Shriveled — Kernels or pieces of kernels that are sprouted or internally damaged or shrunk as a result of exposure to heat, moisture, weather and/ or microbes.

2.6 Spiral separator/grader — It is stationary equipment vertical in shape and provided with spiral ribbons which separates the food grains on the basis of roundness/ sphericity. 

2.7 Outer spiral/helix — It is an outer side separating trough which carries round grains.

2.8 Inner spiral/helix – It is an inner side trough which carries flat seeds/impurities. 

2.9 Feed regulating mechanism — The mechanism which regulates the feed.

2.10 Feed rate — Mass of uncleaned grains fed from the hopper of spiral grader per unit time

2.11 Foreign matter — It includes inorganic and organic matters. The inorganic matter shall include sand, gravel, dirt, pebbles, stones, lumps of earth, mud and iron chips. The organic matter shall include chaff, straw, weed seeds, dead insects, worms and other inedible grains. It also includes off size and different shape grains.

2.12 Maximum input capacity — The maximum feed rate at which no choking or spillage of grains occurs in the grader.

2.13 Rated input capacity – The feed rate at which cleaning or grading efficiency is within the specified limits.

3 SELECTION AND SPECIFICATION OF CLEANER FOR TYPE TESTS

3.1 Selection — The cleaner shall be taken from the series production by the testing authority with the agreement of the manufacturer. The selection procedure should be clearly indicated in the test report.

3.2 Specification — The manufacturer shall supply specification sheet duly filled-in as given in Annex A as well as any further information required to carry out the tests.  The manufacturer shall also supply all literature, operational manual and schematic diagram of grain flow in the equipment.  The manufacturer shall also indicate the maximum input capacity and rated input capacity with the foreign matter at 5 percent and 10 percent.

4 TEST

4.0 Tests as indicated in 4.1 and 4.2 shall be carried out on spiral grader.

4.1 Type Tests

4.1.1 General

a) Checking of specifications (see 6.1)

b) Checking of material (see 6.2), and 

c) Visual observations and checking of provisions for adjustments (see 6.3)

4.1.2 Test at Load

a) Short-run tests (see 8.1); and 

1) Visual observations (see 8.1.4.5)

2) Separation efficiency (see 8.1.6)

3) Rated input capacity (see 8.1.7)

4.2 Routine Tests

a) Visual observations and checking of provision for adjustments (see 6.3) and

b) Test at no-load (see 7)

5 PRE-TEST OBSERVATIONS

5.1 Determination of Foreign Matter — The foreign matter present in the grain lot to be graded shall be determined in accordance with IS 4333 (Part 1).

5.2 Determination of Moisture — The moisture content of the grain shall be determined in accordance with IS 4333 (Part 2).

5.3 Running-In and Preliminary Adjustment — The spiral grader shall be installed on level and preferably on hard surface. All the adjustments shall be made in accordance with manufacturer’s recommendations. The helix of spiral grader shall be checked for defects, bending or sticking of any foreign matter on helix surface.



6 GENERAL TESTS

6.1 Checking of specifications — The specifications given by the manufacturer (see 3.2) shall be checked and reported in the proforma as given in Annex A.

6.2 Checking of material — The material of construction of all the components of the spiral grader shall be reported in the data sheet given in Annex B.

6.3 Visual observations and checking of provision for adjustments — The observations and adjustments given in data sheet in Annex C shall be made and reported.

7 TEST AT NO LOAD

7.1 Not applicable since no moving parts in the machine.

8 TEST AT LOAD 

8.1 Short run test

8.1.1 The spiral grader shall be installed on level platform and the adjustment of feed rate shall be made as per the manufacturer’s recommendations. 

8.1.2 Sufficient quantity of grain material of the same variety shall be used. The foreign matter (see 5.1) of the grain shall normally not exceed 10 per cent and the moisture content (see 5.2) shall not be more than 20 per cent (wb). 

8.1.3 Determination of maximum input capacity — The spiral grader shall be initially run for 3 times with full hopper using the feed plate recommended for the particular crop at 90 percent opening of the feed plate. If there is no choking, the feed rate should be increased to 100 percent by full opening of the feed plate. The feed rate should be gradually increased until choking of the helix of spiral grader occurs. In case the there is no choking with 100% opening, the experiment will be carried out again using larger feed plate at bottom of hopper and thus experiment can be carried out till choking occurs.  The feed rate thus obtained shall be the maximum input capacity for the spiral grader. Record the data in the proforma given in Annex E.

8.1.4 Operation and collection of data — The grader shall be operated for three times refilling the hopper at a feed rate slightly below the maximum input capacity.

8.1.4.1 During the this run collect the following sample and data;

a) Three sets of samples during each hopper filling at following outlets for quantities indicated against each;

1) Clean grain outlet/Outlet - 1 : 2 kg

2) Foreign matter outlet/Outlet - 2: Least of 1 kg OR total collected material

b) The noise level in decibel (dB) using a calibrated sound level meter placed at height of 1.5 m from ground and at distance of 0.5 m from periphery of the spiral grader shall be recorded during the test at load (Optional).

8.1.4.2 At the end of feeding, wait for some time, so that practically no more material already fed comes out. At the end of the test, collect and weigh the material dropped through helix and the grain received at clean grain outlet. The mass of the sample collected at clean grain outlet [see 8.1.4.1 (a)] shall be added to the mass of grain collected after the run. 

8.1.4.3 Repeat the test given at 8.1.4, 8.1.4.1 and 8.1.4.2 for minimum of three times at various feed rates covering approximately 50, 70 and 90 percent of maximum input capacity.

8.1.4.4 Record the data in the data sheet as given in Annex E.

8.1.4.5 Visual observations — During and after the run tests, inspect the cleaner visually and record the observations in data sheet given in Annex E.

8.1.5 Preparation and Analysis of Samples — The three sets of samples obtained at the clean grain outlet (outlet-1) and the foreign matter outlet (outlet-2) [see 8.1.4.1 (a)] for various feed rates shall be thoroughly mixed separately to form a composite sample. Out of these composite samples, 100 g of sample shall be taken and analysed for the following:

a) Outlet-1: To be analysed for foreign matter (flat/ non-round seeds, broken seeds, other impurities).

b) Outlet-2: To be analysed for good seeds.

8.1.5.1 Record the data in the data sheet given in Annex F.

8.1.6 Determination of separation efficiency — The separation efficiency of various feed rates for different crop was calculated by the following formula:



Where

          D = grading efficiency in percent;

          E = fraction of round seed at seed outlet 1;

          F = fraction of round seed in feed; and

          G = fraction of round seed at seed outlet 2.



8.1.6.1 Record the data in the data sheet as given in Annex G.

8.1.7 Determination if Rated Input Capacity — Select the feed rate at which the separation efficiency shall not be less than 85 percent. 

8.1.7.1 Record the data in the data sheet as given in Annex G.

8.2 Long-Run Test — Operate the spiral grader for at least 20 hours at the rated input capacity which should be covered by continuous run of at least 5 hours. Record the major break-downs, defects developed and repairs made into the data sheet given in Appendix-H. It is recommended to conduct the long-run test in open field and providing adequate protection to operator’s ears.

8.3 Labour requirement — Total number of labours required to carry out operations shall be mentioned. 

9 SUMMERY REPORT

9.1 For the guidance of the user, compile a summary report on the proforma as given in Annex J

10 EASE OF OPERATION AND ADJUSTMENT

10.1 Overall easiness in operation and adjustment of the machine shall be mentioned. 

11 ADEQUACY OF LITERATURE

11.1 Adequacy of literature provided by the manufacturer in the form of operation manual, complete drawings of machine, information bulletin in English as well as local languages shall be checked and mentioned in the report. 








ANNEX A

(Clauses 3.2 and 6.1)

SPECIFICATION SHEET

A-1 GENERAL                                                                                   

		a) Make

		



		b) Model                  

		



		c) Type                     

		



		d) Year of manufacturer

		



		e) Foundation

		



		f) Packing dimensions, cm × cm × cm

		



		g) Total mass, kg

		







A-2 FEEDING HOPPER



		a) Method of feeding

		



		b) Capacity of hopper

		________ kg for _______ (crop name)



		c) Hopper type

		



		d) Height and location of feeding hopper, cm from ground

		



		e) Feed rate adjustment 

		



		f) Material of construction

		







A-3 SEPARATION ZONE



		a) Number of spiral compartments

		



		b) Number of spiral ribbons in each compartment

		



		c) Slope of spiral ribbon with horizontal

		



		d) Material of construction

		



		e) Height of compartment rim, cm

		







A-4 OUTLETS

		a) Size and location of seed discharge outlet 1      

		(__×__×__) cm (_______section), ____ cm from base	



		b) Size and location of seed discharge outlet 2       

		(__×__) cm (_________ section), ____cm from base



		c) Material of construction

		GI sheet







A-5 TRANSPORT ARRANGEMENT	

		a) Type

		



		b) Mode of transport

		







A-6 OVERALL DIMENSIONS

		a) a) Height, cm

		



		b) Diameter, cm

		



		c) Bottom diameter (Base ring), cm

		



		d) Top diameter (Hopper), cm

		



		e) Slope of spiral, °

		



		f) Height of feeding hopper, cm

		



		g) Ground clearance, cm

		



		h) Spiral Pitch, cm

		







A-7 TOOLS, ACCESSORIES AND MANUALS PROVIDED



NOTE:

1. The item which is not applicable in a particular spiral grader should be crossed while filling.

2. If any other items are provided, their details should also be filled in.








ANNEX B

(Clauses 6.2)

DATA SHEET FOR MATERIAL OF CONSTRUCTION

B-1 DATE OF TEST

B-2 MATERIAL OF CONSTRUCTION

		Sl No.

		Component

		Material

		Size 

		Mass



		(1)

		(2)

		(3)

		(4)

		(5)



		1

		Frame

		

		

		



		

		Square section (___ Nos.)

		

		

		



		

		Round section (____ No.)

		

		

		



		

		Flat section (____ No.)

		

		

		



		

		……

		

		

		



		

		……

		

		

		



		2

		Feed hopper (___ No.)

________ shape

		

		

		



		3

		Spiral ribbons (____ sets)

		

		

		



		4

		Spiral Compartments for collection of round particles (_____ Nos)

		

		

		



		NOTE: Columns 4 and 5 should be recorded for individual component, wherever feasible.







B-3 WORKMANSHIP AND FINISH	

a) Welding Joints (if done, shall not be porous and shall be smooth)

b) Machine components (free from cracks, pits, holes and other visual defects which may be detrimental for their use)

B-4 MARKING & CAUTIONARY NOTICE

a) Manufacturers name and recognized trademark, if any

b) Model Number/Batch/Code number

c) Year of manufacturing

d) Separating effectiveness

e) A minimum cautionary notice written in vernacular language legibly and prominently on the main body of the grader



Testing Engineer

ANNEX C

(Clauses 6.3)

DATA SHEET FOR VISUAL OBSERVATIONS AND PROVISION FOR ADJUSTMENTS

C-1 OBSERVATIONS

a) Adequacy of marking of inlet and outlets

b) Provision for transportation, if any

c) Surface and finish of spiral ribbons

d) Provision for anti-corrosive coatings

e) Tightness of bolts, nuts and other fasteners

f) Welding of seams

g) Other observations



C-2 PROVISION FOR ADJUSTMENT 

a) Feed rate

b) Slope of spiral ribbons



Testing Engineer






ANNEX E

(Clauses 8.1.3, 8.1.4.4 and 8.1.4.5)

DATA SHEET FOR TEST AT LOAD

E-1 NAME OF FOOD GRAINS WITH VARIETY

E-2 MOISTURE CONTENT

E-3 PERCENTAGE OF FOREIGN MATTER IN FOOD GRAINS BEFORE FEEDING 

[bookmark: _Hlk47869478]E-4 EQUIVALENT DIAMETER AND SPHERICITY OF FOOD GRAINS (SEE APPENDIX-E(1) FOR METHOD OF DETERMINATION)

E-5 SPHERICITY OF FOOD GRAIN (SEE APPENDIX-E(2) FOR METHOD OF DETERMINATION)

E-6 MAXIMUM INPUT CAPACITY (AS CLAIMED BY THE MANUFACTURER): ______ kg/h

E-7 DATA SHEET



		 

		Crop name



		Replication

		1

		

		2

		

		3



		Plate used (Name or hole diameter, cm)

		A

		B

		C

		D

		 

		A

		B

		C

		D

		 

		A

		B

		C

		D



		Feed quantity, kg

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Throughput time, s

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Observation (No flow/ Choking/ Overflow/ Free flow)*

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		Feed rate, kg/h

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Quantity in Outlet 1, kg

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Quantity in Outlet 2, kg

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Round seed in Outlet 1, g/100 g (1)

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Round seed in Outlet 2, g/100 g (1)

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Round seed in Outlet 1, g/100 g (2)

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Round seed in Outlet 2, g/100 g (2)

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Round seed in Outlet 1, g/100 g (3)

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Round seed in Outlet 2, g/100 g (3)

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Efficiency (1)

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Efficiency (2)

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		Efficiency (3)

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 





* in case of No flow/ choking/ overflow – No further data would be recorded

E-8 OBSERVATIONS

a) Presence of any marked vibration during operation

b) Level of sound (see 8.1.4.1(b)) (Optional)

c) Presence of undue knocking or rattling sound

d) Frequent clogging of spiral ribbons

e) Smooth flowing of material through different helix

f) Spillage of grains outside the ribbons

g) Frequent clogging of grain in hopper bottom

h) Any marked wear, deformation and breakdown

j)	Frequent loosening of fasteners

k) Other observations (if any)


Testing Engineer




ANNEX E(1)



Direct method for determination of size of

	



Principal component dimensions of biological material are measured by using instruments. 



Material/apparatus required

a) Grains/fruits/vegetables/spice

b) Micrometre screw gauge/vernier callipers/travelling microscope/vertical height gauge. 



Experimental procedure

a) Biological objects are irregular in shape and have intrinsic variability. Hence it is always better to have a large sample size for measurement. Randomly select 50-100 grains/fruits/vegetables from given sample. 

b) By using micrometre screw gauge/Vernier callipers/travelling microscope/height gauge, measure maximum, intermediate and minimum intercept. 

How to use travelling microscope: 

1. Place a sample below the microscope and focus it at one of the extreme points of the object, make the cross-wire perpendicular to the apex point by rotating eyepiece. Now note down the Vernier scale reading.

1.  Move the microscope in the direction of the line joining the two points. Focus on the point where the extreme point of the object coincides with the point of intersection of the cross-wires of the microscope. Now read the Vernier scale and note down the reading. 

1. The difference between the two readings is the size of the object.



How to use height gauge:

 Place the Vertical height gauge on a perfectly horizontal surface plate. Bring the scriber to bottom and adjust the measuring face so that it is touching the surface plate and the scale shows zero.

 Move the scriber up.

 Now place the object of measurement in its naturally stable position over the surface plate and under the scriber measuring surface.

 Move the scriber down so that the scriber measuring surface touches the object surface. 

 Note down the reading on measuring scale. This denotes height of the object in its naturally resting position.

		

[image: Vernier Calipers and Micrometer Screw Gauge - The science portfolio]

		

[image: The Vernier Caliper - Manual Version]



		Micrometre screw gauge

		Vernier callipers



		[image: ]

		[image: ]



		Travelling microscope

		Vertical height gauge







Equations/ Formulas Used:



Where

De - Equivalent diameter/geometric mean diameter, mm 

            L - Largest intercept (maximum intercept), mm 

	B - Largest intercept (intermediate intercept) perpendicular to L, mm 

	T - Largest intercept (minimum intercept) perpendicular to L and B, mm 

L

B

T





Observation table

Commodity name: ………………….



		Sr. No.

		L (mm)

		B (mm)

		T (mm)

		De (mm)



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		








APPENDIX – E(2)



Determination of Sphericity of grains



Material required

a) Grains

b) Pen/pencil

c) White paper

d) Vernier callipers



Experimental procedure — Place the object (Grains) on the paper and draw its projected outline by using pen/pencil. 



Sphericity — The geometric foundation of the concept of sphericity rests upon the isoperimetric property of a sphere.  Sphericity shows the shape characteristics of the particle relative to the sphere having the same volume. It is dimensionless in nature.



Method — Using compass draw the two circles which is circumscribing and inscribing to the object shape. 

1) Use scale to measure the diameter of that circumscribing (Dc) and inscribing (Di) circles. 



Formula

The sphericity of grain can be determined using following formula:





Where

 S- Sphericity, dimensionless

             Dc - Diameter of smallest circumscribing circle, mm

             Di - Diameter of largest inscribing circle, mm



Di

Dc



Observation table

Commodity name: ………………….

		Sr. No.

		Di (mm)

		Dc (mm)

		S



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		








ANNEX F

(Clauses 8.1.5.1)

DATA SHEET FOR ANALYSIS OF SAMPLES

		Sl No.

		Feed rate (q/h)/ Feed plate (name or hole diameter)

		Source of sample

		Sample mass (g)

		Mass of

		Remark



		

		

		

		

		Clean grain, g

		Foreign matter, g

		



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)



		

		

		i) From clean grain outlet (outlet-1)

		

		

		

		



		

		

		ii) Form foreign matter outlet (outlet-2)

		

		

		

		







Based on above fill the table below:

		Crop

		Feed plate (Name of hole size, mm)

		Sample

(kg)

		Time (s)

		Feed rate

(q/h)

		Inlet

		Outlets



		

		

		

		

		

		

		1

		2



		

		

		

		

		

		Round grains (%)

		Round grains (%)

		Round grains (%)



		

		A

		

		

		

		

		

		



		

		B

		

		

		

		

		

		



		

		C

		

		

		

		

		

		



		

		D

		

		

		

		

		

		



		

		A

		

		

		

		

		

		



		

		B

		

		

		

		

		

		



		

		C

		

		

		

		

		

		



		

		D

		

		

		

		

		

		



		

		A

		

		

		

		

		

		



		

		B

		

		

		

		

		

		



		

		C

		

		

		

		

		

		



		

		D

		

		

		

		

		

		









Testing Engineer




ANNEX G

(Clauses 8.1.6.1, 8.1.8.3 and 8.1.9.1)

DATA SHEET FOR EFFICIENCY AND CAPACITIES

		Sl No.

		Item

		Test No.



		

		

		1

		2

		3

		4

		etc.



		i)

		Feed rate, q/h 

		

		

		

		

		



		ii)

		Total grain received at outlet -1, q

		

		

		

		

		



		iii)

		Total grain received at outlet – 2, q

		

		

		

		

		



		iv)

		Separation efficiency, %

		

		

		

		

		



		v)

		Rated input capacity, q/h

		

		

		

		

		







Based on above fill the table below:

		Crop

		Feed rate

	(q/h)

		Grading

Efficiency (%)



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		









Testing Engineer




ANNEX H

(Clause 8.2)

DATA SHEET FOR LONG-RUN TEST



H-1 TOTAL RUNNING TIME

H-2 CONTINUOUS RUNNING TIME

H-3 BREAKDOWN IN BODY PART 

H-4 ANY KNOCKING SOUND DURING OPERATION

H-5 ANY MAJOR REPAIRS CONDUCTED

H-6 ANY OTHER OBSERVATIONS

	Testing Engineer

ANNEX J

(Clause 9.1)

SUMMARY REPORT

J-1 NAME OF MANUFACTURER

J-2 MAKE AND MODEL NUMBER

J-3 NAME OF TESTING CENTRE

J-4 BRIEF DESCRIPTION OF THE SPIRAL GRADER

J-5 NAME AND VARIETY OF FOOD GRAIN TESTED

J-6 PERCENTAGE OF FOREIGN MATTER IN GRAINS BEFORE FEEDING

J-7 MOISTURE CONTENT OF GRAINS BEFORE FEEDING

J-8 MEAN SIZE AND SPHERICITY OF TESTED SAMPLE

J-9 MEAN ROUNDNESS OF TESTED SAMPLE

J-10 PROVISIONS FOR ADJUSTMENT OF FEED RATE

J-11 NOISE LEVEL AT NO LOAD AND LOAD CONDITIONS

J-12 SEPARATION EFFICIENCY

J-13 RATED INPUT CAPACITY

J-14 ANY MARKED OBSERVATION AFFECTING PERFORMANCE

J-15 ANY MARKED BREAKDOWNS

J-16 OTHER OBSERVATIONS



Testing Engineer





Reference: 

· IS  11041: 1984 (Reaffirmed 1999) – Specification for Air-screen seed cleaner.

· IS 8440: 1977 – Test code for paddy cleaners.

· IS 5718: 2000 – Agricultural Produce Processing Equipment - Seed Cleaners - Test Code. (Second Revision)

· IS 2813: 1995 – Terminology for food grains.

· IS 4333 (part-1): 1996 – Method of analysis for food grains.

· IS 4333 (part-2): 2002 – Method of analysis for food grains, Part 2: Determination of moisture content.
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Annex 1.pdf


BUREAU OF INDIAN STANDARDS


Program of Work


FAD 20 : Agriculture And Food Processing Equipments


Scope: A) Equipment for primary processing operations like cleaning, grading, shelling, washing,
polishing, drying and testing for food grains, seeds & horticulture produce. B) Equipment and
system for secondary processing like milling, expelling, extraction, crushing of food grains, oil
seed & horticulture produce. C) By product handling and processing equipments D)
Equipment for value addition to agricultural product and by products including packaging E)
Equipment and materials for protected cultivation F) Crop residue utilization 


Liaison: ISO TC-376 (P): Machinery intended for use with foodstuffs 


Published Standards


S.No IS No. TITLE Reaffirm M-Y No. of Amds Eqv.
1 IS 1511 : 1979 Specification for Blades for


Manually - Operated Chaff Cutter
Second Revision


February, 2022 3 Indigenous


2 IS 1973 : 1999 Sugarcane Crushers - Specification
Third Revision


June, 2020 - Indigenous


3 IS 4596 : 1968 Glossary of Terms Relating to Oil
Expellers


June, 2020 - Indigenous


4 IS 5223 : 1993 Oilseeds Milling Machinery - Oil
Expellers - Test Code First


Revision


June, 2020 - Indigenous


5 IS 5224 : 1993 Qilseeds Milling Machinery - Oil
Expellers Single Barrel -


Specification Second Revision


June, 2020 - Indigenous


6 IS 5718 : 2000 Agricultural Produce Processing
Equipment - Seed Cleaners - Test


Code Second Revision


June, 2020 - Indigenous


7 IS 6997 : 2021 Test code for sugarcane crushers - Indigenous


8 IS 7051 : 1973 Specification for Power Maize
Shellers


February, 2022 - Indigenous


9 IS 7052 : 1973 Test Code for Power Maize
Shellers


February, 2021 - Indigenous


10 IS 7897 : 1975 Test Code for Chaff Cutter February, 2022 1 Indigenous


11 IS 7898 : 2001 Manually - Operated Chaff Cutter -
Specification Second Revision


February, 2022 - Indigenous


12 IS 8108 (Part 1) :
2019


Methods of Test for Grain Dryers
Part 1 Selection and Preparation


for Test Second Revision


- - Indigenous


13 IS 8108 (Part 2) :
1984


Test Code for Grain Dryers Part 2
Method of Tests for Continuous


Dryers


February, 2022 - Indigenous


14 IS 8108 (Part 3) : Test Code for Grain Dryers Part 3 February, 2022 - Indigenous
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1985 Methods of Tests for In-Silo
Dryers


15 IS 8420 : 2000 Grain Dryers - Glossary of Terms
First Revision


June, 2020 - Indigenous


16 IS 8427 : 1989 Agricultural Produce Milling
Machinery - Rubber Roll for


Paddy Dehusker - Specification
First Revision


June, 2020 2 Indigenous


17 IS 8440 : 1977 Test Code for Paddy Cleaners June, 2020 3 Indigenous


18 IS 8824 (Part 1) :
1978


Specification for electrical
moisture meters Part 1 for


foodgrains


1 Indigenous


19 IS 9049 : 1989 Agricultural Produce Milling
Machinery - Paddy Dehusker


Rubber Roll Type - Test Code First
Revision


June, 2020 - Indigenous


20 IS 9555 : 1999 Rice Polisher - Specification
Second Revision


June, 2020 - Indigenous


21 IS 9981 : 2020 Agricultural Produce Processing
Equipment Glossary of Terms


Second Revision 


- - Indigenous


22 IS 10048 : 1999 Rice Grader - Specification Second
Revision


June, 2020 - Indigenous


23 IS 10507 : 1998 Paddy Separator - Specification
First Revision


June, 2020 - Indigenous


24 IS 10520 : 1989 Agricultural Produce Milling
Machinery - Emery Stones for Burr


Flour Mills - Specification First
Revision


June, 2020 - Indigenous


25 IS 10892 : 1984 Recommendations for Aperture
Size of Sieves for Seed Cleaners


June, 2020 - Indigenous


26 IS 11032 : 2021 Rotary Screen-type Precleaner - Indigenous


27 IS 11041 : 1984 Specification for Air - Screen Seed
Cleaner


June, 2020 - Indigenous


28 IS 11459 : 1985 Specification for Power - Operated
Chaff Cutter


February, 2022 1 Indigenous


29 IS 11473 : 2002 Groundnut Decorticator - Test
Code First Revision


February, 2022 - Indigenous


30 IS 11787 : 1986 Specification for Paddy Dehusker
Rubber Roll Type


June, 2020 - Indigenous


31 IS 11834 : 1986 Symbols and Flow Diagram for
Rice Milling


June, 2020 - Indigenous


32 IS 12047 : 1987 Specification for Oil Seed Cookers
kettles Horizontal Type


June, 2020 1 Indigenous


33 IS 12064 : 1987 Code of Practice for Paddy
Parboiling


June, 2020 1 Indigenous


34 IS 12396 : 1988 Specification for Paddy Cleaner June, 2020 - Indigenous


35 IS 12411 : 1988 Specification for Paddy Dehusker
Centrifugal Type


June, 2020 1 Indigenous


36 IS 12576 : 1989 Seed Processing Machinery -
Indented Cylinder Grader - Test


Code


June, 2020 1 Indigenous


37 IS 12792 : 1989 Agricultural Produce Milling
Machinery - Mini Rice Mill -


Specification


June, 2020 1 Indigenous


38 IS 12833 : 1989 Agricultural Produce Milling June, 2020 - Indigenous
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Machinery - Roller Flour Mills -
Flow Diagram


39 IS 13793 : 1993 Agricultural Produce Milling
Machinery - Milling of Pulses -


Flow Diagram


June, 2020 1 Indigenous


40 IS 13794 : 1993 Oilseeds Milling Machinery -
Power Ghanies Portable -


Specification


June, 2020 1 Indigenous


41 IS 14442 : 1997 Agricultural Produce Milling
Machinery - Burr Mill - Test Code


April, 2018 - Indigenous


42 IS 14460 : 1997 Seed Processing Equipment -
Gravity Separator - Specification


April, 2018 - Indigenous


43 IS 14603 : 1998 Potato Grader - Test Code June, 2020 - Indigenous


44 IS 15542 : 2005 Power - Operated Chaff Cutter -
Safety Requirements


June, 2020 - Indigenous


45 IS 15561 : 2005 Sugarcane Crushers - Safety
Requirements


June, 2020 - Indigenous


46 IS 15827 : 2019 Cladding Films for Greenhouse
Polyhouse - Specifications First


Revision


1 Indigenous


47 IS 15828 : 2009 Design and Construction of Plastic
Lined Farm Ponds - Code of


Practice


June, 2020 - Indigenous


48 IS 15829 : 2009 Cassava Chipping Machine - Hand
Operated - Specification


June, 2020 - Indigenous


49 IS 15830 : 2009 Surface Covered Cultivation -
Plastics Mulching Laying Machine


- Functional Requirements


June, 2020 - Indigenous


50 IS 15831 : 2009 Grader - Citrus - Size Based June, 2020 - Indigenous


51 IS 15855 : 2010 Cotton Seed Delinting Machinery -
Surge Bin Machine - Specification


June, 2020 - Indigenous


52 IS 15856 : 2010 Cotton Seed Delinting Machinery -
Pre-Heating Machine -


Specification


June, 2020 - Indigenous


53 IS 15857 : 2009 Cotton Seed Delinting Machinery
Mobile - Charging Machine -


Specification


June, 2020 - Indigenous


54 IS 15858 : 2013 Cotton Seed Delinting Machinery -
Delinting Machine with Electrical
Heating and Hydraulic System -


Specification


April, 2018 - Indigenous


55 IS 15859 : 2013 Cotton Seed Delinting Machinery -
Buffing Machine With Air Jet and


Nylon Brush - Specification


April, 2018 - Indigenous


56 IS 15860 : 2013 Cotton Seed Delinting Machinery -
Ammonia Cotton Seed Neutralizer
Machine With Ammonia Vaporizer


- Specification


April, 2018 - Indigenous


57 IS 15861 : 2013 Cotton Seed Delinting Machinery -
Pollution Control System with


Scrubber Cyclone Chimney Hoods
and Ducting - Specification


April, 2018 - Indigenous


58 IS 15862 : 2013 Cotton Seed Delinting Machinery -
HCL Gas Generation Unit -


Specification


April, 2018 - Indigenous


59 IS 15863 : 2009 Cotton Seed Delinting Machinery -
Inclined Flight Belt Conveyor -


June, 2020 - Indigenous
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Specification
60 IS 17754 (Part 1) :


2022
11520-1:1997
 11520-1:1997


Draft Indian Standard -
Agricultural grain driers -
Determination of drying


performance-Part1 General


- Identical under dual
numbering


61 IS 17754 (Part 2) :
2022


11520-2:2001
 11520-2:2001


Draft Indian Standard -
Agricultural grains driers -
Determination of drying


performance - Part 2 Additional
procedures and Crop Specific


requirements


- Identical under dual
numbering


62 IS 17853 : 2022 EQUIPMENT FOR
MANUFACTURE OF


FORTIFIED RICE KERNEL -
SPECIFICATION


- Indigenous


63 IS 17854 : 2022 EQUIPMENT FOR
MANUFACTURE OF
FORTIFIED RICE -
SPECIFICATION


- Indigenous


Standards under Development


  Projects Approved


SI. No. Doc No. Title
No Records Found


  Preliminary Draft Standards


SI. No. Doc No. Title
1 FAD 20 (17216)   Mini Dal Mill Test Method
2 FAD 20 (17388)   Seeds and Grain Processing and Storage Engineering Terminology
3 FAD 20 (17785)   Food Serving Utensils Made From Agri By-Products Specifications


  Drafts Standards in WC Stage


SI. No. Doc No. Title
1 FAD 20 (17385) Revision


of: IS 15831:2009
  Grader Citrus Size Based First Revison 


2 FAD 20 (17386) Revision
of: IS 15561:2005


  Sugarcane Crushers - Safety Requirements First Revision 


3 FAD 20 (19570)   CHUTE TYPE CHAFF CUTTER- MANUAL AND POWER OPERATED SPECIFICATION


  Draft Standards Completed WC Stage


SI. No. Doc No. Title
1 FAD 20 (18585)   Electrical Moisture Meters Specification Part 1 Food Grains Seeds And Flour First Revision 


  Finalized Draft Indian Standard


SI. No. Doc No. Title
1 FAD 20 (02344)   Draft Indian Standard - Oil Expeller low capacity single screw - Specification
2 FAD 20 (15457)   Vegetable Cutting Machine


  Finalized Draft Indian Standards under Print


SI. No. Doc No. Title
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No Records Found


Total Published Standards:63  Total Standards Under development:9


  Aspect Wise Report
 Product : 36


 Code of Practices : 2
 Methods of Test : 16


 Terminology : 6
 Dimensions : 1


 System Standard : 0
 Safety Standard : 2


 Others : 0
 Service Specification : 0
 Process Specification : 0


 Unclassified : 0


  Annexure-I :List of Indian Standards Withdrawn/Superseded


SI. No. IS No. & Year Title
No Records Found


  Annexure-II :List of Indian Product Standards


SI. No. IS No. & Year Title
1 IS 1511 : 1979   Specification for Blades for Manually - Operated Chaff Cutter Second Revision


2 IS 1973 : 1999   Sugarcane Crushers - Specification Third Revision


3 IS 5224 : 1993   Qilseeds Milling Machinery - Oil Expellers Single Barrel - Specification Second Revision


4 IS 7051 : 1973   Specification for Power Maize Shellers


5 IS 7898 : 2001   Manually - Operated Chaff Cutter - Specification Second Revision


6 IS 8427 : 1989   Agricultural Produce Milling Machinery - Rubber Roll for Paddy Dehusker - Specification First
Revision


7 IS 8824 (Part 1) : 1978   Specification for electrical moisture meters Part 1 for foodgrains


8 IS 9555 : 1999   Rice Polisher - Specification Second Revision


9 IS 10048 : 1999   Rice Grader - Specification Second Revision


10 IS 10507 : 1998   Paddy Separator - Specification First Revision


11 IS 10520 : 1989   Agricultural Produce Milling Machinery - Emery Stones for Burr Flour Mills - Specification First
Revision


12 IS 11032 : 2021
 ISO/IEC 24735:2021


  Rotary Screen-type Precleaner


13 IS 11041 : 1984   Specification for Air - Screen Seed Cleaner


14 IS 11459 : 1985   Specification for Power - Operated Chaff Cutter


15 IS 11787 : 1986   Specification for Paddy Dehusker Rubber Roll Type


16 IS 12047 : 1987   Specification for Oil Seed Cookers kettles Horizontal Type


  Specification for Paddy Cleaner
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17 IS 12396 : 1988


18 IS 12411 : 1988   Specification for Paddy Dehusker Centrifugal Type


19 IS 12792 : 1989   Agricultural Produce Milling Machinery - Mini Rice Mill - Specification


20 IS 13794 : 1993   Oilseeds Milling Machinery - Power Ghanies Portable - Specification


21 IS 14460 : 1997   Seed Processing Equipment - Gravity Separator - Specification


22 IS 15827 : 2019   Cladding Films for Greenhouse Polyhouse - Specifications First Revision


23 IS 15829 : 2009   Cassava Chipping Machine - Hand Operated - Specification


24 IS 15830 : 2009   Surface Covered Cultivation - Plastics Mulching Laying Machine - Functional Requirements


25 IS 15831 : 2009   Grader - Citrus - Size Based


26 IS 15855 : 2010   Cotton Seed Delinting Machinery - Surge Bin Machine - Specification


27 IS 15856 : 2010   Cotton Seed Delinting Machinery - Pre-Heating Machine - Specification


28 IS 15857 : 2009   Cotton Seed Delinting Machinery Mobile - Charging Machine - Specification


29 IS 15858 : 2013   Cotton Seed Delinting Machinery - Delinting Machine with Electrical Heating and Hydraulic
System - Specification


30 IS 15859 : 2013   Cotton Seed Delinting Machinery - Buffing Machine With Air Jet and Nylon Brush - Specification


31 IS 15860 : 2013   Cotton Seed Delinting Machinery - Ammonia Cotton Seed Neutralizer Machine With Ammonia
Vaporizer - Specification


32 IS 15861 : 2013   Cotton Seed Delinting Machinery - Pollution Control System with Scrubber Cyclone Chimney
Hoods and Ducting - Specification


33 IS 15862 : 2013   Cotton Seed Delinting Machinery - HCL Gas Generation Unit - Specification


34 IS 15863 : 2009   Cotton Seed Delinting Machinery - Inclined Flight Belt Conveyor - Specification


35 IS 17853 : 2022   EQUIPMENT FOR MANUFACTURE OF FORTIFIED RICE KERNEL - SPECIFICATION


36 IS 17854 : 2022   EQUIPMENT FOR MANUFACTURE OF FORTIFIED RICE - SPECIFICATION
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