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0.1 Welcome by BIS
0.2 Opening Remarks by the Chairperson
ITEM 1 CONSTITUTION OF DAIRY EQUIPMENT SECTIONAL COMMITTEE, FAD 33
The Food and Agriculture Division Council (FADC) during its 28th meeting held on 21st August 2023 at Manak Bhawan, New Delhi considered the recommendation of FAD 19 and in order to have focussed attention on standardization for Dairy Equipment, constituted a separate sectional committee on dairy equipment, FAD 33. 
The Council appointed Dr. P. Barnwal, Head, Dairy Engineering Division, NDRI, Karnal as the Chairperson of the Dairy Equipment Sectional Committee, FAD 33.
The Committee may kindly NOTE.
ITEM 2 SCOPE, ACTIVITIES & COMPOSITION OF THE SECTIONAL COMMITTEE
2.1   Scope & Activities of The Committee
The scope & activities of the Dairy Equipment Sectional Committee, FAD 33 is embedded below at Annex I:

[image: image1.emf]Annex I.pdf


 
The Committee may kindly note.
2.2 Composition of The Sectional Committee
2.2.1 The Composition of FAD 33 as approved by Food and Agriculture Division Council, FADC in its 28th meeting is enclosed at Annex II 
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Annex II.docx


The Committee may kindly note.
ITEM 3 ACTION POINTS EMERGING FROM THE PREVIOUS MEETINGS OF DAIRY PRODUCTS AND EQUIPMENT SECTIONAL COMMITTEE, FAD 19
3.1 Following three draft Indian Standards were prepared by panel FAD19/P5 under the convenorship of Mr A. Subramani, Lactalis India, Chennai, where the following experts were member in the panel.
i. Dr Ravi Kumar, In personal capacity (Retired from Sri Venkateshwara University, Tirupati, Andhra Pradesh)
ii. Mr Raj Kumar Malik, Indian Dairy Association, New Delhi

iii. Mr. Ankit Deep, NDRI, Karnal
iv. Mr Rohit Kumar, Indian Stainless Steel Development Association
v. Mr. S. D. Jaisinghani, NDDB, Anand 
vi. Mr. Prakash Maheshwari, IDMC, Anand
vii. Representative of Indian Dairy Association, New Delhi

a) Equipment for the Pasteurization of Milk and Other Liquid Dairy Products — Continuous-Flow Systems — Specification

b) Equipment for the Sterilization of Milk and Other Liquid Dairy Products — Continuous-Flow Systems — Specification

c) Cleaning-in-place of dairy factory equipment — Code of Practice
The Sectional Committee, FAD 19 in its 24th meeting noted that the above working drafts provided by Mr A. Subramani needs rearrangement and unnecessary elements need to be removed from the drafts advised BIS secretariat to expedite the preparation of P-Draft.  Thereafter, the Panel discussed on working draft on ‘Equipment for the pasteurization of milk and other liquid dairy products — Continuous flow systems’ shared by Convenor in December 2022 and recommended to modify the title as ‘Continuous Milk Pasteurizer — Specification’. The Panel reviewed the document up to Clause 8 as enclosed at Annex III and the drafts for sterilizer and cleaning in place are also enclosed at Annex IV and Annex V.
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The Committee may kindly consider.

3.2 IS 16440: 2016 Stainless Steel Milk Can — Specification
The comments received on this standard from the stakeholders and the discussion made on those comments in the series of meetings of concerned panel is as given below.
	Sl. No.
	Comment
	Recommendation of panel

	1
	As per the clause 5.2 of IS 16440, the handle shall be made from round bar of stainless of diameter 12 mm and the bottom ring shall be made from sheet or coil stainless steel having thickness of 2 mm conforming to ISS 304 grade of IS 5522”. However, it was apprised by Head HRBO (Haryana Branch Office of BIS) that IS 5522 pertains to Stainless steel sheet and strip, it is not a standard for round bars. Moreover, considering the fact that the handle does not come in to contact with milk, conformity of the handle may be made with respect to its chemical requirements only as per IS 6603. The tensile properties may not be considered for testing. – Comment from HRBO
	The Panel recommended that IS 6603: 2001 ‘Stainless steel bars and flats — Specification (first revision)’ may be referred in Cl. 5.1 and 5.2 for round bars in place of IS 5522.



	2
	In clause 5.6.7 of IS 16440, passivation may be made optional, keeping it mandatory is too restrictive as every steel do not require — Comment from HRBO
	The Panel decided to seek expert inputs from ISSDA on this comment, however, no input was received. Following which, Dr Subramani suggested that the Citric Acid passivation is highly recommended for easy disposal of the chemicals after passivation process and recommended the requirement given below in Table 1 to be incorporated.

	3
	The requirement of curvature should be specified in the 40 L SS milk can in IS 16440: 2016 — Comment from Mr. A. Subramani
	Dr Subramani submitted the input that Sharp Corners ≤ 90 degree must be avoided. Internal corners and angles shall have a smooth and continuous radius of at least 1/8 inch 

(angles of less than 135°) & have a minimal radius of 3 mm (Preferably equal or larger than 6 

mm).


Table 1 Requirements for Passivation of Stainless Steel Cans

	Grade of stainless steel
	Nitric acid (Volume in percent)
	Citric acid (Weight in percent)
	at Temperature ((C)
	for Time (in min)

	300 Series
	20-45
	
	21-32
	> 30

	or
	
	4-10
	21-49
	>20

	400 series
	45-55
	
	49-54
	>30

	or
	
	4-10
	21-49
	>20


The Committee may kindly consider.

3.3 IS 6684: 1972 Specification for Milk Can Trolleys

The committee, FAD 19 allocated this standard to Mr. Devender Gupta, IDMC for reviewing it. Accordingly, the comments received on this standard from him are enclosed here at Annex VI.
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The Committee may kindly consider.

3.4 IS 2342: 1963 Specification for Manually Operated Milk-Can Washer

The committee, FAD 19 allocated this standard to Mr. Devender Gupta, IDMC reviewing it. Accordingly, the comments received from him are enclosed here at Annex VII.
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3.5 IS 4883: 1980 Settling Tanks for Ghee — Specification (first revision)

The committee, FAD 19 allocated this standard to Mr. Devender Gupta, IDMC reviewing it. Accordingly, the comments received on this standard from him are enclosed here at Annex VIII.

[image: image8.emf]Annex VIII.pdf


3.6 IS 2336: 1963 Specification of Stainless Steel Milk Vats

The committee FAD 19 in its 24th meeting requested ISSDA to expedite the draft revision of this standard, however, no inputs have been received.
3.7 IS 1825: 1983 Specification for Aluminium Alloy Milk cans (second revision)

The Committee, FAD 19 in its 24th meeting, considered the recommendations of Mr. Gorenand Prasad Yadav, Scientist B, BIS for revision of IS 1825 ‘Specification for aluminum alloy milk cans’, as given at Annex IX and decided to forward the recommendations to FAD 19/Panel V to consider and prepare draft revision of the standard for wide circulation. 

[image: image9.emf]Annex IX.pdf


ITEM 4 REVIEW OF INDIAN STANDARD

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. 
ii) The Standard may be reaffirmed while simultaneously taking up for revision.    
iv) The Standard may be withdrawn.
5.1 As per the above criterion, the following Indian Standards that are due for review. As these Indian Standards were becoming due for review as per the guidelines of BIS, therefore, the committee may decide accordingly.
	Sl. No.
	IS No.
	Title
	Indian Standard
	Due for Review on 

	1
	IS 11585: 2009
	Insulated stainless steel silos for milk storage capacity 30, 40, 60 and 100 kilo litres — Specification (first revision)
	
[image: image10.emf]IS 11585.pdf


	February 2024

	2
	IS 2343: 2009
	Specification for can washing trough
	
[image: image11.emf]IS 2343.pdf


	February 2024

	3
	IS 2492: 2019
	Stainless Steel Road Milk Tankers — Specification ( second revision )
	
[image: image12.emf]IS 2492.pdf


	February 2024

	4
	IS 2688: 2009
	Insulated stainless steel horizontal milk storage tank - Specification (first revision)
	
[image: image13.emf]IS 2688.pdf


	February 2024

	5
	IS 2689: 2019
	Stainless Steel Batch Pasteurizer — Specification (first revision)
	
[image: image14.emf]IS 2689.pdf


	February 2024

	6
	IS 2829: 2019
	Steam - Jacketed ghee pans/boilers — Stainless-Steel — Specification (second revision)
	
[image: image15.emf]IS 2829.pdf


	February 2024

	7
	IS 4938: 2009
	Insulated stainless steel milk storage tank, vertical type — Specification (first revision)
	Find in the file sent with agenda
	February 2024

	8
	IS 5253: 1969
	Guidelines for cleaning and sterilizing dairy equipment
	
	February 2024


5.2 Following two Indian Standards were due for review in November 2023, which were circulated among all the committee members on 28 December 2023 for seeking comments with last date as 15 January 2024. As no comments were received, these ISs were reaffirmed with the in-principal approval of the Chairman, FAD 33 on 16 January 2024.
a) IS 9853: 2018 Stainless steel accessories for village milk collection center — Specification (first revision)
b) IS 9854: 2018 Code for construction of milk delivery vans (first revision) ​
ITEM 5 NEW WORK ITEM PROPOSAL

A discipline wise workshop of all the BIS officers held on 25 January 2024 at NITS Noida. In this workshop, a new subject was proposed by the group of officers to develop an Indian Standard on the plastic milk cans which are being used nowadays. They have also suggested the following points to be considered while developing the standard.

	Constructional requirements
	Performance requirements
	Handling



	a) Caps Dimensions

b) Threaded/Pressure Fit caps

c) Body Dimensions

d) Sizes

e) Virgin Material Usage

f) Virgin Masterbatch Usage

g) Food Grade internal Lining

h) Holding/Carrying arrangements (Ears, Rings, Ladles)


	a) Breakage
b) Drop test

c) Leakage test
d) Migration test
e) Specific migration test
f) Potability Test
g) Accelerated Product-Package Compatibility test


	a) Pre and post-usage cleaning requirements

b) Sanitation Requirements

c) Storage requirements 




ITEM 6 TIME AND PLACE FOR THE NEXT MEETING

ITEM 7 ANY OTHER BUSINESS
PAGE  
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FOREWORD



There would be few, if any, milk processing plants operating in India today in which cleaning-in-place (CIP) procedures are not practiced on some of the equipment. The expansion of the CIP technique from small beginnings to an almost universal, essential operation has occurred against a background of trial (and error) by many people, in many places, with minimal coordination, guidance or direction. This Standard sets out what are believed to be the principles on which effective CIP should be based and it attempts, by means of examples, to illustrate the application of these principles to the practice of CIP. It must be appreciated that although a number of principles can be determined and examined independently; combining these into a viable CIP system involves numerous parallel, but interdependent, functions which must always be considered together in their relationship to each other and to the whole. If this is not done, the results will usually be unnecessary expense, frustration in operations and, worst of all, unsatisfactory hygiene. It is the purpose of this Standard to provide equipment manufacturers, dairy factory managers, factory engineers and technical staff with information which, when assimilated, will materially assist in improving the operation of CIP systems. The Committee recognizes the need for operator training and this Standard may be used as a basis for this purpose.


INTRODUCTION



1. Scope

This Standard sets out guiding principles and presents recommended practices for the cleaning of dairy factory equipment by means of cleaning-in-place (CIP) procedures. It applies to all dairy factory cleaning operations where equipment is cleaned by the use of circulating liquids, in contrast to being physically scrubbed by manual exertion. 



2. REFERENCED DOCUMENTS



· ISO 14159 (200). Safety of machinery -- Hygiene requirements for the design of machinery

· AS/NZS 2541(1998). Guide to the cleaning-in-place of dairy factory equipment

· 3A Sanitary Standards (2005). 3A Accepted Practices for permanently  installed product and solution pipeline & cleaning systems used in milk and milk product processing plant

· Trends in Food Science & Technology (2001) Hygienic design and safe use of double-seat mixproof valves

· USFDA PMO (2011). Grade “A” Pasteurized Milk Ordinance. United State Department of Health and Human Services

· Guideline no. 6 (2006). Installation of components in closed processing plants for the food processing industry – with focus on hygiene. Danish Technological Institute

· EHEDG Guideline 45: Cleaning validation, monitoring and verification (2021)

· EHEDG Guideline 52: Basic principles of cleaning and disinfection in food manufacturing (2021)





3. 
DEFINITIONS



3.1 Cleaning:

Cleaning of dairy equipment implies the removal of the soil from the surface of the equipment. Soil is primarily milk or milk product residues which may be more or less modified by processing treatment or by interaction with water or with cleaning materials previously used, or by dust, or other foreign matter.



3.2 Sanitation:

It implies the destruction of all pathogenic (disease producing) and almost all non-pathogenic organisms. Cleaning and sanitation are complementary processes, either of them alone will not achieve the desired end result, which is to leave surfaces as free as possible from milk residues and from viable organisms.



3.3 Types of Soils:

In the dairy industry, the soil that has to be removed from plant and equipment during cleaning operation may be in one, or a combination of more than one of the following forms:

- Liquid milk films

- Air dried films

- Heat precipitated films

- Heat hardened films

- Milk stone

- Miscellaneous foreign matter

Thus soil may range in composition from normal milk film to residues consisting largely of fat and protein matter frequently mixed with hard water scale of calcium and magnesium salts.



3.4 Water Quality

Since water is used as a solvent for carrying detergents and efficiency of cleaning depends on the quality of water, it is desirable that the water used should meet potable requirement as per IS 10500:2012- Reaffirmed 2018 also water hardness shall be less than 100ppm and chlorides shall be less than 100 ppm to prevent scale formation consequences.



4.0 Designing for Cleanability

4.1 Principles of the Cleaning and Sanitation Processes

Essentially all cleaning processes, such as those involved in dairy work, comprise the following stages:

· Wetting of the soiled surface, usually it is not possible to do this effectively by water alone.

· Removal of the soil from the surface by solution, emulsification, saponification and/ or mechanical action.

· Dispersion of the un-dissolved soiling matter.

· Removal of the used detergent solution together with the soil.

· Removal of the last traces of detergent solution by adequate rinsing.

· The well cleaned surface is then to be sanitized with hot water or food grade chemical sanitizer.

· For successful use of sanitizer, the surface to be sanitized should be absolutely free from organic matter (fat, milk film, milk stone and other such materials).

· At a minimum, process equipment must be cleaned and sanitized before use, as per defined frequencies in respective procedures.

· Any changes made to cleaning and sanitation procedures, frequencies, or agents used must be approved by competent authority. Validation of the data must be available upon request. See the Record Keeping section in this document 

· Cleaning and sanitizing agents must meet local regulations for use in a food processing facility, for food contact surfaces and external surfaces of food processing equipment.



4.2 Selection of Spray Balls:

When comparing different types of cleaning liquid distribution device with a view to selecting the type most appropriate for a specific installation, it is important to prepare and then apply a set of objective criteria for evaluating these devices.



Correct selection of Spray Balls is necessary to clean any enclosed vessel, irrespective of shape. This can only be achieved if the number, placement, and spray pattern of the jets installed in such vessels is adequately designed so as to ensure that all surfaces within the vessel are contacted by the solutions circulated.



Equally important is a requirement for sufficient slope on the base of the vessel and an outlet of sufficient size to ensure that there is no build-up of solution in the vessel. Not only does solution build-up lead to re-deposition of soil, but also to prolong and undesirable time delay for drainage and rinsing.



From this need to reduce build-up, it follows also that the intake for the return pump should be below the outlet level of the vessel concerned.

 Key considerations while selecting spray ball:

· The hygienic design standards applied construction details to meet the hygienic design standards for self-leaning capabilities

· Documentation for the self-cleaning capabilities of the materials

· metals and polymers used in the construction

· Manufacturing standards and techniques, including casting quality, surface finish, welding specifications and the fastening of individual components.

· should be mounted opposed to each other and with a dropper length of about 1/3 the tank diameter



Table 1: Types of spray balls with their description.



		Type

		Advantages

		Disadvantages



		Static Spray Ball

[image: http://www.boxall-industrial.co.uk/38mm%20Spray%20&%20Thru%20Ball.jpg]

		Low cost 

		High flow rate



		

		Wide range available 

		High effluent and water load



		

		Rapid heat input 

		No mechanical effect



		

		No moving parts

		Relies entirely on chemical cleaning



		

		Low maintenance

		Limited spray diameter



		

		Copes well with internal obstructions

		High pressures vaporize sprays



		

		Flow-rate integrates well with line cleaning.

		Need multiple spray heads for larger vessels



		

		Easy to confirm correct operation automatically

		Need larger CIP pipework and scavenge pumps



		Rotary Head Spray Ball

[image: ]

		Medium cost

		 Need multiple spray heads for larger vessels



		

		Wide range available 

		Moving parts



		

		Moderate heat input

		Higher maintenance, and can jam



		

		Medium flow rate

		Need flow and motion instrumentation to automatically confirm operation



		

		Lower effluent load

		Internal obstructions break up jets



		

		Lower CIP pipework diameters

		 



		

		Smaller scavenge pumps

		 



		

		Good spray diameter range

		 



		

		Some mechanical cleaning effect

		 



		Rotary Jet Head Spray Ball

[image: http://www.industrialtradingsolutions.com/go_files/misc_images/508788.jpg]

		Low flow rate

		High cost



		

		Lowest effluent load 

		Lower heat input rate



		

		Removes heavy soil by high pressure jets

		Moving parts



		

		Lowest CIP pipework diameters

		Higher maintenance



		

		Smaller scavenge pumps

		Can jam



		

		Excellent spray diameter range

		Needs flow and motion instrumentation to automatically confirm operation



		

		High-pressure mechanical cleaning effect

		Internal obstructions break up jets



		

		Single head can clean very large vessel

		Longer cleaning sequence







4.3 Choice of Scavenge / Return pump:

If the scavenge or return pump is ineffective, the CIP sequence will be poor, costly, and will not clean the vessel effectively. This pump must be capable of self-priming, and pumping through air. A typical and most effective machine is the liquid ring pump.

Generally CIP return pump capacity shall be 110% of the CIP supply pump to avoid stagnation of CIP solution in the tanks.




4.4 Designing for cleanability:

The CIP detergent tanks should hold (i.e. the working volume) sufficient capacity for the largest volume in circuit plus 20%, plus any allowance for known future requirements. The sequence of CIP tanks starting from CIP supply pump shall be: Water buffer tank, Recuperation Tank, Detergent tank, Acid Tank. (Refer Fig.1)



4.5 Safe Drain Valve:

Safe Drain Valve to be placed between the connections of Fresh Water Tank and Heat Recovery Tube to drain CIP chemicals completely during sanitation step. Valve seats should ensure an effective seal where full shut-off is required. They should also be designed to resist wear, and allow regular maintenance, since wear or distortion may affect cleanability and hygiene. 



4.6 Internal Circulation Line:

Internal circulation line for maintaining Caustic and Acid strength shall be free from Dead End.



4.7 Dead End in Pipeline (in supply as well as return lines):

Effective CIP depends on an ability to ensure contact of turbulent detergent solutions with all surfaces contacted by product. Therefore all avoidable crevices and stagnant pockets should be removed at the design stage and, where they are unavoidable, provision made for ready and easy access and dismantling for hand cleaning. (Refer Fig 3)



4.8 Sensor Location:

Temperature sensor, Conductivity Sensor and Flow Switch shall be located in the return solution line downstream from the process. These shall be Moisture proof under operation conditions. These sensors shall be calibrated from certified body and documented.



4.9 Filter in Return Line:

Inline filter shall be installed in Return line before Temperature sensor, Conductivity Sensor and Flow Switch. It shall meet sanitary condition to avoid stagnation of CIP chemicals. These filters shall be cleaned at definite frequency.



4.10 Types of Valves in CIP kitchen

Table No. 2 Comparison between Spray Balls

		

		Mixproof Valve / Block & Bleed Valve

		Single Seat Valve



		Need of Safe Drain

		Not needed

		Needed



		Cross Contamination Controls

		Final Rinse Water and CIP Chemicals

		Only final Rinse



		Initial Installation Cost

		Moderate

		Low





Seat valves (e.g. mix-proof valves) are used ever more frequently in connection with large automated installations. In replacement of New Seat valves are often installed in matrices. In connection with inlets/outlets on fermentation and storage tanks, the individual tank will typically be connected to several shared pipes to allow filling, emptying and cleaning of several tanks simultaneously. Particularly cases when use of the plant is optimised by carrying out several simultaneous actions, involve the risk of e.g. CIP liquids being mixed with the product. Seat valves can be single or double. If single seat valves are used and a gasket is not intact, or if a pressure surge occurs, the risk of liquids being mixed is real and should be avoided. The double seat valve may provide the necessary safety as any leak will pass through the leak room. The main principle in leak proof double seat valves is that there is a leak gap between the two seals/valve parts for further separation of the media on both sides of the valve flap. It will be possible to monitor deficient seals between the seal and the ball in the event of visible dripping. This is ensured by the leak gap on the opposite side of the flow which reaches the surroundings either through a valve spindle, hose or other outlet. It is important that the outlet has no significant counter-pressure. Hereafter, the defect can be remedied without having caused product damage. For all types of seat valves, the installation (orientation to the horizontal) is extremely important with regard to draining. Due to the shape of the valve bodies, swamps may easily settle in them (the cross section is larger inside the house than in the inlet and outlet



4.11 CIP Header Suction diameter

CIP Header Suction diameter shall be able to provide minimum 1.5 m/s in suction line.



5.0 Cleaning and Sanitizing Procedures:

Each plant should have proper cleaning and sanitation procedures, for each piece of processing equipment. Procedures must include:

· Specific work instructions for each area and each piece of equipment

· Frequencies for cleaning and sanitizing, microbiological testing,

· Variant / Product changeover cleaning and sanitizing instructions

· List of cleaning and sanitizing agents used, concentration, Temperature, contact time and method of application




5.1 Suggested CIP Recipe:

Table 3: CIP Frequency for Hot & Cold Equipments

		Equipment

		Frequency

		Procedure



		Cold Component Equipments :

		 

		 



		Raw milk unloading system (pipes, pump & PHE) , Raw Milk Silos and Pipelines,  Standardized Milk Silos and Pipelines, Reconstitution Tanks and pipelines, Milk Recovery Tanks and pipelines,  leaky pouch handling tank & pipelines

		Daily 

		5B step Hot CIP 



		

		Weekly Twice

		7A Step Hot CIP



		Pasteurized Milk Silo / Tanks & Pipelines, HMSTs & Pipelines

		Daily 

		5B step Hot CIP 



		

		Weekly Twice

		7A Step Hot CIP



		Process Milk Tankers (BVM)

		Everytime before filling                                                     

		5A Step Hot CIP



		Hot Component Equipments :
Pasteurizers, Clarifiers & Separators, Homogenizers



		In case of Auto De-sludging :

		Every 5 - 7 Hrs of Pasteurization Operation.

		7B step Hot CIP 



		In case of Manual De-sludging :

		Every 3-5 hrs 

		5A Step Hot CIP



		 

		Daily / Post every 1.5 lakh litre production whichever is early.

		7B step Hot CIP 







Table 4: Recommended CIP cycle for Hot Equipment with Description.

		5 STEP HOT CIP – Recommended for pasteurizers, clarifiers, separators, homogenizers



		S. No.

		Step

		Description



		1

		Pre-Rinse

		With recup water at 45-50°C for 5 minutes



		2

		Hot Caustic

		Min. 1-1.2% caustic at 75-80°C for 30 minutes



		3

		Fresh water rinse 

		Intermediate freshwater rinse (preferably at 45-50°C) for 2 minutes



		

		

		Rinse with fresh water (preferably at 45-50°C) 

till complete removal of caustic results + 2 minutes extra time



		4

		Hot water sanitation

		Sanitize with hot treated water at 85 °C for 15 min. or at 80°C for 20 min



		5

		Fresh Water Rinse

		Final rinse with treated water till the equipment is cooled to <35°C.



		7 Step CIP – For pasteurizers, clarifiers, separators, homogenizers



		S. No.

		Step

		Description



		1

		Pre-Rinse

		With recup water at 45-50°C for 5 minutes



		2

		Hot Caustic

		Min. 1-1.2% caustic at 75-80°C for 30 minutes



		3

		Fresh water rinse

		Intermediate freshwater rinse (preferably at 45-50°C) for 2 minutes



		

		

		Rinse with fresh water (preferably at 45-50°C) 

till complete removal of caustic results + 2 minutes extra time



		4

		Acid

		Nitric acid of 0.8-1% at 70-75°C for 20 minutes



		5

		Fresh water rinse

		Intermediate freshwater rinse (preferably at 45-50°C) for 2 minutes #



		

		

		On delay time



		

		

		Rinse with fresh water (preferably at 45-50°C) 

till complete removal of caustic results + 2 minutes extra time



		6

		Hot water sanitation

		Sanitize with hot treated water at 85 °C for 15 min. or at 80°C for 20 min



		7

		Fresh Water Rinse

		Final rinse with treated water till the equipment is cooled to <40°C & absence of CIP chemical traces.







Table 5: CIP cycle for Cold Equipment with Description.

		5 STEP HOT CIP – For Cold Component Equipment’s



		S. No.

		Step

		Description



		1

		Pre-Rinse

		With recup water at 45-50°C for 5 minutes



		2

		Hot Caustic

		Min. 1-1.2% caustic at 75-80°C for 10 minutes



		3

		Fresh water rinse

		Intermediate freshwater rinse (preferably at 45-50°C) for 2 minutes



		

		

		On delay time



		

		

		Rinse with fresh water (preferably at 45-50°C) 

till complete removal of caustic results + 2 minutes extra time



		4

		Hot water sanitation

		Sanitize with hot treated water at 85 °C for 15 min. or at 80°C for 20 min



		5

		Fresh Water Rinse

		Final rinse with treated water till the equipment is cooled to <40°C & absence of CIP chemical traces.



		7 STEP HOT CIP – For Cold Component Equipment’s



		S. No.

		Step

		Description



		1

		Pre-Rinse

		With recup water at 45-50°C for 5 minutes



		2

		Hot Caustic

		Min. 1-1.2% caustic at 75-80°C for 10 minutes



		3

		Fresh water rinse

		Intermediate freshwater rinse (preferably at 45-50°C) for 2 minutes 



		

		

		On delay time



		

		

		Rinse with fresh water (preferably at 45-50°C) 

till complete removal of caustic results + 2 minutes extra time



		4

		Acid

		Nitric acid of 0.8-1% at 50-60°C for 6 minutes



		5

		Fresh water rinse

		Intermediate freshwater rinse (preferably at 45-50°C) for 2 minutes 



		

		

		On delay time



		

		

		Rinse with fresh water (preferably at 45-50°C) 

till complete removal of caustic results + 2 minutes extra time



		6

		Hot water sanitation

		Sanitize with hot treated water at 85 °C for 15 min. or at 80°C for 20 min



		7

		Fresh Water Rinse

		Final rinse with treated water till the equipment is cooled to <40°C & absence of CIP chemical traces.








a) Cleaning & Sanitation – Turbulent Flow – For Pipe Lines:

Turbulent flow for effective flushing at a rate of at least 1.5 m/sec (the flow rate through the pipeline) is required. (Refer Fig. 2) 

Formula: The throughput rate Q ( in m3) in pipe with radius r (in meter) to meet Turbulent flow of at least 1.5 m/sec for effective flushing

When process circuit pipe found having different pipe dimensions, the CIP flow should meet the 1.5 m/sec, through the largest diameter in the circuit

To verify the turbulent velocity V in m/sec at any process circuit pipe having radius r (in meter) and throughput rate is Q ( in m3), use the following formula









b) Cleaning & Sanitation – Turbulent Flow – For Tanks:

Note : Tanks can be effectively cleaned by distributing flush, wash and rinse solutions on the uppers surfaces at pumping rates equivalent to 

2.0 - 2.5 Gallon Per Minutes (Gpm) per feet of circumference for vertical vessels,

0.2 - 0.3 Gpm per square feet of internal surface for horizontal and rectangular tanks

* A gallon is a measure of volume equivalent to 3.8 liters





c) Vertical Tanks:

For example flow rate needed for a Vertical Tank Having Dia 12.3 feet (3.7 meter) is as follows, considering 2.25 GPM / Feet of Circumference

		Diameter 

		12.3

		feet



		Circumference 

		38.7

		feet



		Water Flow Requirement

		36.63

		In GPM



		Water Flow Requirement

		20

		KL/ Hr







Formula Used :

Following formula is used for calculating flow rate in Kl / hr







Where,

V = required flow rate in KL/ hr

Л = 3.14

D = Diameter of tank in feet

3.8 = conversion factor for converting gallon to KL

60 = conversion factor for converting minute to hour















d) Horizontal Tanks:

For example flow rate needed for a Vertical Tank Having Diameter 4.7 feet (1.4 meter) and Height 5.3 feet (1.6 meter) is as follows, considering 0.3 GPM / Square Feet of Surface Area.



		Diameter

		4.7

		feet



		Height

		5.3 

		feet



		Surface Area

		78.2 

		Sq feet



		Water Flow Requirement In GPM

		23.45

		GPM



		Water Flow Requirement

		5.3 

		KL/ Hr







Formula Used :

Following formula is used for calculating flow rate in KL / hr:







Where,

V = required flow rate in K/ hr

Л = 3.14

r = radius of tank in feet

h = Height of tank in feet

3.8 = conversion factor for converting gallon to KL

60 = conversion factor for converting minute to hour



6.0 Cleaning & Sanitation - Programmable Logic:

CIP Systems need to effectively clean the equipment surfaces without excessive use of solutions.

· Appropriate delay time has to be given to empty out the earlier step CIP solution/ Chemical from the equipment using CIP Return pump. Post to Pre-rinse step, Caustic Tank valve to be opened immediately to push the pre rinse water held in the CIP pump suction & Delivery lines, PHE upto the CIP Spray Ball.

· Manual Cleaning of Duplex Filter, Sampling Valve, Manhole Gasket to be carried before Auto-CIP Cycle.

· CIP Supply pump should be “STOPPED” for appropriate time, to empty out the pre rinse water from the Silo / Equipment. Post emptying the pre rinse water from the Tank / equipment, then Caustic tank valve should open to the CIP pump and the CIP pump should start.

· After the CIP Step duration i.e. 10min circulation caustic Tank Valve to be closed & fresh water tank/line valve shall be opened immediately to push the caustic being held in the CIP Pump/ Suction & Delivery Line, PHE upto the CIP Spray Ball.

· The CIP return pump should be “ON” for the complete CIP cycle. While return, the Caustic solution may be diluted by the pre-rinse water which may remain in the CIP return pump delivery, to be drained.

· This can be carried out by programming the drain valve open till the return conductivity is < 20 mS. Post Achieving 20 mS the Caustic solution, then the return line valve connected with the Caustic Tanks shall be opened Post achieving the return conductivity to 50 to 60 mS as well as temperature 75°C, the Caustic Step cycle timer shall start. After the CIP Step duration i.e. 10min circulation, Caustic Tank Outlet Valve to be closed & fresh water tank/line valve shall be opened immediately to push the caustic being held in the CIP Pump/ Suction & Delivery Line, PHE upto the CIP Spray Ball.

· Similarly other steps of CIP (Fresh Water Rinse, Hot Acid, Hot Water, Final Rinse) also to be programmed, so as to minimize the interface as well as optimize the CIP Timings.

· Post Caustic Step & Post Acid Step rinse water temp shall be ≥45°C to have quick rinsing of the chemicals from the equipment. As per pre studies, rinsing time <50% when ≥45°C water is used vs. ambient and there by optimizing water usages & power.

· PLC to be programmable to set different delay times for each equipment based on the distance from the CIP Kitchen.

· This system allows for maximum savings when solutions are reused.

· Indirect method, such as heat exchanger and heating medium (E.g., Steam or Hot water), is efficient way to heat the Cleaning and Sanitizing solutions.

· Direct Injection of steam can be used only if the steam is generated from potable water using boiler additives permitted for food contact applications (Food grade steam). Also appropriate strainer to be placed prior to direct steam injection.

· In case of the agitator blades, if these are located quite close to the bottom of the tank. Smart programming to periodically flood the vessel to ensure the CIP solution contacts the blades

· CIP Return Temperature Recording :

Temperature Sensors to be placed at the CIP return line at suitable place to record electronically Hot Caustic, Hot Acid and Hot water temperature. This is to ensure the CIP cycle starts only after the coldest part of the equipment gets the required temp for Cleaning as well as for Sanitation.

· In the absence of electronic recording system, manually temperature to be recorded in the CIP format.

· CIP Return Temperature Interlock (Highly Recommended) :

CIP return temp sensor signal output with CIP PID controller to ensure the CIP cycle starts only when the return temp reaches 75°C for Caustic step, 50°C /70°C (as per recipe) for Acid Step, and 80°C / 85°C (as per recipe) for hot water step.

· Product changeovers may require more frequent equipment cleaning and sanitation.

· Establish a program to routinely inspect all gaskets and seals in product line connections. (Plant specific).

· Surfaces of electrical wiring to filling machines and other line equipment should be cleaned to avoid microbial growth. (Plant specific)

· Temperature and Conductivity Sensors are to be calibrated quarterly through NABL Accreditation Labs. Temperature sensor should not have error more than 2 °C.

· Turbulent Velocity Verification: Rota meter to be placed at CIP pump delivery line to ensure the Turbulent Velocity during every CIP. Flow rate of CIP solutions are to be recorded once in a month.

· In absence of rota-meter: Turbulent Velocity to be verified once in a month by pumping the water for a fixed time, to any of the calibrated tank without return pump in operation.

· CIP Connections: 

· CIP connections need to be through either “Battery Valve System” or divert panel to mitigate the Detergent carry over threat to Raw and Pasteurized Milk / milk product as well as to have proper CIP of each piece of equipment.

· Safe Separation Requirement: Pressure balanced double seat mix proof valve/ flow plate system with proximity switches recommended.

· For effective cleaning, distribution of cleaning solution at a pressure of about 2.8 kg/sq.cm is desirable at the inlet of the tank.

· Suitable strainer (60 mesh) is to be placed in the CIP return line, to avoid the broken gasket piece/ erroneous matter carry over into the CIP return.



6.1 CIP Distribution System: (Pneumatic Valve Cluster and Flow Plate)

Not all equipment shall be available for cleaning at the same time and yet all plant should be cleaned as soon as it becomes available to prevent drying and hardening of deposits.



This means that it will often be necessary to clean one circuit while an adjacent circuit is still in use and some fool-proof means of protection is required. This can be achieved by the use of key pieces, change plates or by electrical and pneumatic valves which are interlocked, so that the detergents circulating pump cannot be started unless the correct connections are made.



7.0 Assessment of Cleaning Efficiency

In dairy plants, equipment should be subjected to routine microbiological monitoring to verify the effectiveness of:



7.1 Rinse Method – Final rinse water coming out of the equipment, shall be collected in a sterile container and then tested for coliforms using membrane filtration assembly technique.



7.2 Caustic / Acid Carry Over Tests:

· Phenolphthalein Test –

· Take 10 ml of water in a beaker.

· Add few drops of phenolphthalein reagent.

· Observe the colour.

· Pink colour indicates the presence of caustic in rinse water.



8.0 Record Keeping

· Maintain the following documentation on file:

· All cleaning/ sanitation records including date, time and the individual performs the test.

· All information necessary to trace the cleaning and sanitation activities of processing equipment in the plant.

· Current Material Safety Data Sheets for approved cleaning and sanitizing agents used in the plant.

· A letter from the supplier to verify the compliance of the cleaning/ sanitizing agent with local regulations for food contact surfaces and use in a food processing facility. If the statement of compliance appears on container’s labels of cleaning/ sanitizing chemical, it is acceptable alternative.

· Spray Ball Cleaning Record: Fortnightly CIP spray balls are to be dismantled and cleaned to remove scaling/ caustic deposits.

· CIP Records Format shall cover details of each key step.



Table 6: microbiological parameters to verify the effectiveness

		S. No.

		Equipment 

		Method

		Results to be expressed as

		Specification

		Sample Size (Frequency)



		1

		Milk Cans

		Rinse Method

		SPC / ml  

		<50

		One in every batch of 50 Cans (weekly)



		

		

		

		Coliforms/100ml

		Nil

		One in every batch of 50 Cans (weekly)



		2

		Storage / holding / transport tank

		Rinse Method

		SPC / ml  

		<50

		Every tank (weekly)



		

		

		

		Coliform / 100ml

		Nil

		



		4

		Ice cream Freezer

		Rinse Method

		SPC / ml  

		<50

		Every Freezer (weekly)



		

		

		

		Coliform / 100ml

		Nil

		



		5

		HTST Plate Pasteurizer / Heat Treatment pasteurizer

		Circulation Method 

		SPC / ml  

		<50

		Every Pasteurizer / heat treatment pasteurizer (weekly)



		

		

		

		Coliform/ 100 ml

		Nil

		



		6

		Homogenizer

		Circulation Method 

		SPC / ml  

		<50

		Every Homogenizer (weekly)



		

		

		

		Coliform/ 100 ml

		Nil

		



		7

		Cream separator / clarifier

		Circulation Method 

		SPC / ml  

		<50

		Every separator / clarifier (weekly)



		

		

		

		Coliform/ 100 ml

		Nil

		



		8

		Filling Machines (PPM , Product Both)

		Rinse Method

		SPC / ml  

		<50

		25% of the total filling machines(weekly)



		

		

		

		Coliform/ 100 ml

		Nil

		



		9

		Filling Machines  (PPM , Product Both)

		Swab Method

		SPC / ml  

		<50

		25% of the total filling machines (weekly)



		

		

		

		Coliform / 100 ml

		Nil

		










Fig 1: P&I of two circuit automated CIP module.
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Fig 2: Turbulent Flow in Pipelines during CIP Cycle





Fig 2 : Some examples of Dead Ends and Recommended Designs
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(a) Product area, (b) Concentric Reducer, (c) Eccentric Reducer, long


version, (d) Eccentric Reducer, short version, (e) Potential Shadow zone






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The use of a swept tee avoids a dead area but, if mounted in horizontal


pipeline, may impede drainage. Swept tees should be mounted in vertical


pipeline. Dimension “l” must be as short as possible relative to dimension


“d”, maximum - = d
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(a) Product area, (b) Inlet, (c) Outlet, (d) Undrainable volume
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Fig : Pressure Gauge and Temperature probe mounted such that 


unacceptable large dead areas are created




image9.emf

Fig : Position of Dead legs with reference to the flow of product and 


cleaning liquids. Short dead legs will be cleanable, long once not. Dead leg 


position in is belter than due to the direction of the flow
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(a) Product area, (b) Positive Displacement Pump, (c) bypass, (d) valve


Arrangement for positive displacement pumps with pressure relief valve or


bypass. If the valve is in closed position creates dead area with large


amount of stagnant product, with the same valve it is also possible to


construct a dead-area-free bypass
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Fig : Pockets for temperature probe welded in a pipeline, avoiding dead area


(a) Product area, (b) Air Bubble, (c) Condensate,


(b) (d)  Heat Radiation; arrows represent heat loss


Fig: The adverse influence of dead areas on the decontamination of 


process lines. decontamination with liquids & steam
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Flow Diversion. Two-valves system for flow diversion creates a dead areas


towards the closed valve. The correct type of valve is shown on the right.


(a) Product area, (b) Butter fly valve, (c) dead area
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Drainability of equipment principle. (a) and (b) Discharge outlets above


the lowest level of equipment prevent selfdraining; (c) , (d), (e) and (f)


demonstrate self drainable design with discharge outlets at the lowest


level, sloped bottom, and well rounded corners.
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Arrangement of shafts. (a),(b) Shafts penetrating the equipment must


be sealed by dynamic seals which should be designed hygienically to


avoid any risk; (c) entry of shafts from above the open equipment area


avoids any sealing spot.
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Storage Tank fitted with Agitator at One Side of Tank                         Storage Tank fitted with Agitators at Centre of Tank                      
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Indian Standard

SPECIFICATION FOR
CAN WASHING TROUGH

0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution
on 23 April 1963, after the draft finalized by the Dairy Industry Sectional
Committee had been approved by the Agricultural and Food Products
Division Council.

0.2 The can washing trough is in use in small scale dairies for washing
and cleaning the milk cans. It is designed to accommodate milk cans up
to 50-litre capacity, one at a time. The trough consists of a galvanized
tank supported on a mild steel frame provided with arrangements for
injecting steam and a cock to drain out the used water. For the operation
of the trough, steam and water supply should be available.

0.3 Wherever a reference to any Indian Standard appears in this specifica-
tion, it shall be taken as a reference to the latest version of the standard.

0.4 Metric system has been adopted in India and all quantities and
dimensions appearing in this standard have been given in this system.

0.5 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated, express-
ing the result of a test, 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.

0.6 This standard is intended chiefly to cover the technical provisions
relating to can washing trough, and it does not include all the necessary
provisions of a contract.

1. SCOPE

1.1 This standard prescribes the important constructional details and
dimensional requirements for a can washing trough which can handle milk
cans conforming to *IS : 1825-1961 Specification for Aluminium Milk Cans
or to *IS:1373-1962 Specification for Tinned Mild Steel Milk Cans
( Revised ), one at a time.

*Since revised.
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2. MATERIALS

2.1 The can washing trough shall be made of galvanized iron sheet and
reinforced at the top edges with mild steel angles. The legs shall be made
of mild steel pipe with mild steel feet.

2.1.1 If the trough is galvanized after manufacture, then the trough shall
be made of mild steel sheets, reinforced at the top with mild steel angle,
with the legs made of mild steel pipe and the whole assembly galvanized
after manufacture.

3. SHAPE AND DIMENSIONS

3.1 The can washing trough shall generally conform to the shape and
dimensions shown in Fig. 1.

4. FABRICATION

4.1 The can washing trough shall be fabricated by Wcld.l.ﬂgr The top
edge of the trough shall be reinforced by a welded angle iron frame. The
branch for the steam inlet valve and the drain pipe shall be welded to the
ends of the trough. The drain pipe shall be so located that the contents
can be casily drained off. In the case of trough manufactured from
galvanized iron sheet, the portions from where the zinc coat is removed
while welding shall be coated with a good quality aluminium paint. The
overflow branch shall be provided on that end of the trough where the
drain cock is situated unless otherwise specified by the purchaser.

4.2 Legs — The four mild steel tubular legs shall be welded to the angle
iron frame. The leg shall be secured to the angle iron frame by bolts and
nuts. The mild steel fect with rounded bottom shall be rigidly fitted to the
bottom of the tubular legs. The cross bars shall be welded to the pair of
legs on either end.

4.3 Steam Valve — A stcam valve on the outside end of the socket with
nipple and silencer on the inside end shall be fitted to the socket for the
stcam inlet valve provided on the trough. The steam valve shall be
suitably designed for the purpose. It shall be provided with a silencer fitted
inside the trough for reducing the hammering noise to the minimum.

4.4 Drain Cock — A drain cock shall be fitted vertically or horizontally to
the drain pipe fitted to the trough.

4.5 Welds — All welds shall be sound, free from porosity and brittleness
and shall be dressed smooth.

5. FINISH
S.1 All mild steel parts which are not galvanized shall be satisfactorily
painted with aluminium paint.

4 .
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6. TESTS

6.1 The can washing trough with all the fittings in position shall bc leak-
proof.

7. MARKING

7.1 The can washing trough shall be marked legibly and permanently with
the following particulars:

a) Manufacturer’s name or trade-mark or initials, and
b) Manufacturer’s identification.

7.1.1 The can washing trough may also be marked with the ISI
Certification Mark.

Norz — The use of the ISI Certification Mark is govemed e provisions of the
Indian Standards Institution ( Certification Marks ) Act and the Rulel and Regulations
made thereunder., The ISI Mark on products covered by an Indian Standard conveys
theamnneetbat!heyhanbeenproduoedweomplymthtbe mrunamofdut
standard under a well-defined system of inspection, testing and ity control which

is devited and supervised ISI and operated by the producer. ISI marked
\:{y checked by ISI for oonl‘ormty to that standard as a

er safeguard. Detnils of conditions under which a licence for the use of the ISI
Certification Mark may be ;nnted [ mnufactnrm or processory, may be obtained
from the Indian Standards Institu
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Dairy Products and Equipment Sectional Committee, FAD 19

FOREWORD

This Indian Standard (First Revision) was adopted by the Burcau of Indian Standards, after the draft finalized
by the Dairy Products and Equipment Sectional Committee had becen approved by the Food and Agriculture
Division Council.

The insulated stainless steel milk storage tanks are widely used to store milk and liquid milk products which
have already been cooled. These storage tanks are required to hold the milk for 24 h without any appreciable
rise in the product temperature. There are two types of such tanks, namely, the conventional horizontal and
vertical cylindrical tanks. The storage tank consists of a stainless steel inner shell, suitable insulation and
an outer shell and necessary accessories for operation, inspection, agitation, indicag\ion, control and cleaning.

The standard was originally published in 1964. This revision has been undertaken to update the
specification of milk storage tank with the latest design and requirements.

This standard is intended chiefly to cover the technical provisions relating to insulated stainless steel milk
storage tank, and it does not include all the necessary provisions of a contract.

The word ‘stainless steel’ appearing at various places in this standard shall mean stainless steel conforming
to designation X04Cr19Ni9 of IS 6911 : 1992 ‘Stainless steel plate, sheet and strip — Specification (first
revision)’. Only Stainless Steel Tungsten Inert Gas (TIG) Arc Welding using AWS ER 308L/316L filler metal
conforming to IS 2811 : 1987 ‘Recommendations for manual tungsten inert-gas arc welding of austenitic
stainless steel (first revision)’ shall be done for all joints in stainless steel sheet.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final
value, observed or calculated, expressing the results 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.
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Indian Standard

INSULATED STAINLESS STEEL HORIZONTAL
MILK /STOR{AGE TANK — SPECIFICATION

( First Revision )

1 SCOPE

This standard presctibles the requirements for
insulated horizontal milk, storage tanks of capacities
5 000, 10 000 and. 15 0 0 litres.

2 REFERENleQ

. The followifig standards contain provisions which,
through referencé in-this text, constitute provision
of this standard. At the time of publication, the
edjtions 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

325 : 1996 Three phase induction motors —
Specification (fifth revision)

3178 : 1996 Abrasive emery grain — Specification
(first revision)

6911 : 1992 Stainless steel plate, sheet and strip
— Specification (first revision)

3 CAPACITY

3.1 Gross Capacity

The gross capacity is the full filling capacity of the
tank and is 10 to 15 percent more than the rated
capacity.

3.2 Rated Capacity

The volume of the horizontal milk storage tank, when
filled up to 50 mm below the bottom end of the sight
glass, shall be not less than the rated capacity,
namely, 5 000, 10 000 or 15 000 litres.

4 MATERIAL

4.1 The inner and the outer shell and other parts
except light and sight glasses and sealing gasket,
which come into contact with milk, shall be made of

stainless  steel conforming to designation
X04Cr19Ni9 of IS 6911.

4.2 The insulating material shall be of suitable type
such as polyurethane foam and expanded polystyrene.

4.3 Non-metallic material, namely, glass and
neoprene or nitrile rubber etc, may be used in
product contact surfaces for transparency, sealing and
gasketing, provided such materials are non-toxic,
non-absorbent and corrosion resistant and shall not
impart any objectionable odour or flavour when such
material come into contact with the milk or the milk
products in the tank.

5 SHAPE AND DIMENSIONS

The horizontal milk storage tank shall generally
conform to the design given in Fig. 1. Dimensions
given are only approximate. Variations shall be
permitted by arrangement between the supplier and
the purchaser, so long as the capacity and the
performance requirements are satisfied.

6 FABRICATION

The tank shall be of welded construction.
6.1 Inner Cylindrical Body

The inner cylindrical shell and conical ends shall be
formed to shape and welded. All attachments welded
to inner vessel shall be of stainless steel. The welded
joints shall be finished ground smooth from inside
and shall be watertight. All inside stainless steel
surfaces of the shell shall have either 2B mill
finish (see IS 6911) or be polished to 150 grits
(see 1S 3178). The horizontal tanks shall bhave
conical shell at both ends. The minimum thickness
of the inner shell and conical ends shall be 2.00 mm
for 5 000 litre and 10 000 litre tanks but 2.5 mm for
15 000 litre tank. The inner shell shall have a slope
of 1 : 50 towards the outlet at the bottom of the tank
to facilitate drainage of milk to the outlet.

6.2 Outer Cylindrical Body

The outer shell and conical ends shall be formed to
shape and welded. The welded joints shall be sound
and finished ground smooth from outside. All outside
stainless steel surfaces of the shell shall have either
2B mill finish or be polished to 150 grits. The
minimum thickness of the outer shell and conical
ends shall be 2.00 mm.
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6.2.1 MS Stiffeners

Mild steel stiffeners shall be provided between inner
and outer shells of the tank. All mild steel used in
construction of the milk storage tank shall be
painted with two coats of epoxy primer after
thorough derusting.

6.2.2 Metal Contact

The construction shall be such that there should be
no metal-to-metal contact between the inner and the
outer shells except at the places where the fittings
and mountings for the tanks are provided. At the
places where mild steel stiffeners are provided,
insulated padding shall be fixed between the inner
stainless steel shell and the stiffeners.

6.2.3 Joint Curvatures

The radii of all welded and permanent attachment
joints shall be at least 6 mm. The radii where the
conical ends join the cylindrical shell shall not be
less than 25 mm.

6.2.4 Drain Hole

The outer shell shall be provided with one or more
drain holes at the lowest point.

6.3 Insulation

The annular space between the inner and the outer
shells shall be packed with suitable insulating
material such as polyurethane foam and expanded
polystyrene etc, as given in Fig. 2. The entire inner
stainless steel shell and conical ends shall be
insulated in three layers as follows:

a) First Layer — 15 mm thick polyurethane
foam insulation of density 30 to 35 kg/m3,
applied circumferentially.

b) Second Layer — 40 mm thick expanded
polystyrene insulation of density 16 to 20
kg/m?, applied longitudinally.

¢) Third Layer — 50 mm thick expanded

~ polystyrene insulation of density 16 to 20
kg/m?, applied circumferentially.

The insulation shall be applied in staggered joints.
All joints shall be sealed with bitumen or CPRX
compound. The bitumen or CPRX compound shall
be applied uniformly on both the surfaces and all
four sides of first and second layers of insulation and
on inside surface and all four sides of third layer of
insulation.

6.4 Legs

Su?poning' conical mild steel legs with 2 mm thick
stainless steel sheet cladding and adjustable stainless

T
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steel ball feet, as shown in Fig. 1, shall be welded to
the plate provided over the stiffening rings to the
inner shell. The stainless steel ball feet shall have
provision for height adjustment of 50 mm. A through
hole of approximately 16 diameter. shall be provided
in the lower portion of ball feet to facilitate their
rotation for tank levelling. The legs shall be so
designed and spaced as to support the tank, when
full, and to keep the milk outlet at a height of
450 mm or as per the requirement and type of dairy
plants and arrangement between the supplier and the
purchaser, from the finished floor level to allow for
adequate inspection and cleaning.

7 FITTINGS AND ACCESSORIES

7.1 The tank shall be provided with suitable
openings for accessories and fittings as described
below and shown in Fig. 1. All fittings and
mountings (excluding welded on connections and
thermopocket) and components of agitator, which
come into contact with milk in the tank, shall be
capable of being easily dismantled for cleaning and
sterilizing purposes.

7.1.1 Inlet-cum-Outlet

A stainless steel cup welded to the inner shell
with a 51 mm diameter outlet pipe for 5 000 litre and
10 000 litre capacity and 63.5 mm diameter for
15 000 litre capacity tanks respectively shall be
provided as inlet-cum-outlet. The inlet-cum-outlet
opening is located in the centre line at the base of
the front head.

7.1.2 Outlet Discharge Valve

A sanitary design leak proof stainless steel two way
plug type or butterfly flanged valve ending in
complete stainless steel SMS union at other end, as
shown in Fig. 1, shall be fitted to the inlet-cum-
outlet opening. The design and construction of the
valve shall be such as to ensure a flush closing with
the inner shell and also proper cleaning and hygienic
conditions.

7.1.3 Sampling Cock

A sanitary design stainless steel sampling cock of
size not less than 5.0 mm shall be provided on the
outlet nozzle pipe so as to enable samples to be
taken even when only 5 percent of the full capacity
of the tank is filled.

7.1.4 Air Vent

A stainless steel air vent of minimum size 150 mm
shall be provided on top of the tank. The vent shall
have sufficient free opening area (with wire mesh
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cover fitted) to prevent formation of partial vacuum
during cleaning inplace/emptying and pressure build
up during filling of the tank. The vent shall be
protected from ingress of vermin/insects by
removable wire mesh cover. The vent shall also be
protected by a hood to prevent any dirt or other
particles falling from above. The hood should be
bolted down.

7.1.5 Indicating Thermometer

The tank shall be provided with a thermometer to
indicate the temperature of milk inside tank. A 300
mm long stainless steel inclined thermo well for
inserting the bulb of stem type dial thermometer will
be welded to the inner as well as outer shells of the
tank. The thermo well shall be made from 25 mm
diameter stainless steel pipe with a suitable size boss
for the thermometer. The range of the thermometer
shall be 0 to 100°C and the minimum graduation in
case of dial type analogue thermometer shall be of
2°C. Suitable stainless steel bracket shall be
provided for mounting the thermometer on front side
of the tank.

7.1.6 Light and Sight Glass

One each of light and sight glass assemblies shall be
provided with minimum 140 mm diameter toughened
glass as shown in Fig. 1. The light glass assembly
shall be provided with stainless steel lampshade and
a lamp holder of brass for mounting a lamp suitable
to operate on 24 Vdc system. The design and location
of sight and light glasses shall be such that the
opposite end of the tank and sand blasted level
markings from zero to full level shall be easily and
clearly seen when emptied.

7.1.6.1 The sight glass shall be so located in the
horizontal tank that the capacity of the tank 50 mm
below the bottom end of the sight glass shall be not
less than the rated capacity.

7.1.7 Sand Blasted Level Marks

The tank shall be calibrated for the rated capacity.
The full cylindrical part of the tank shall be
calibrated in such a manner that there is a clear
marking after every 500 litre intervals on the inner
rear end of the tank. The calibration should be done
with sand blasted level marks so that the calibrations
are clearly visible through the sight glass.

7.1.8 Manhole

An oval shaped stainless steel man way of
dimensions approximately 550 mm x 405 mm shall
be provided at the front end of the tank as shown in
Fig. 1. The man way shall be provided with a leak
proof hinged insulated stainless steel door with
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tightening and locking device. The man way door
shall open inward but at the same time it can also be
taken out when necessary. The gasket of the door
shall be of endless construction food grade neoprene
or nitrile rubber of good quality for airtight closing.

7.1.9 Opening for Chemical Cleaning

Removable type stainless steel chemical cleaning
device 1 number for 5 000 litre capacity and 2
numbers for 10 000 litre and 15 0CO litre capacity
tank respectively shall be provided on top of the
tank for spraying of cleaning liquid over the
complete interior surfaces during CIP and facilitate
thorough cleaning. The cleaning device shall have
stainless steel unions at the outer end connections.
The minimum size of the opening shall be 38 mm.
The spraying device shall either be of the fixed ball
type or alternatively of the turbine type.

7.1.10 Mechanical Agitator

The vertical type mechanical agitator shall consist of a
stainless steel shaft and impellers driven by TEFC
squirrel cage flanged induction motor with IP 55
protection and an oil drip proof reduction gearbox as
shown in Fig. 1. The mechanical agitator shall run on
slow speed, generally around 32 rev/min, to ensure
non-separation of fat and uniform mixing of milk in the
tank within 10 min to enable drawing a truly
representative sample from the tank. The agitator shaft
shall be made out of a single piece solid rod of stainless
steel. Non-metallic parts, if any, coming into contact
with the milk shall be made of a material, which has no
adverse effect on the milk. The point of entrance to the
top of the tank of the agitator shall be so designed to
permit quick and easy inspection and cleaning of all
surfaces without the necessity of removing the shaft.
The opening for agitator shaft shail be protected
against entrance of external matter by providing easily
removable fittings of sanitary design. The step bearing
provided at the bottom of the vertical shaft agitator
shall be so located that it will not interfere with the
drainage of the milk from the tank. The agitator shall
be of sanitary construction and easily cleanable by
spray of cleaning liquid during CIP of tanks referred in
7.1.9. The agitator assembly shall be mounted
on stainless steel supporting structure.

Performance of electric motor in general should
conform to IS 325. The geared motor should be
provided with stainless steel shroud. The shroud
shall be easily dismountable and shall have
provision for air circulation and cable entry.

7.1.11 Ladder

The tank shall be provided, as shown in Fig. 1, with
a stainless steel ladder of sturdy construction and
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design for access to the geared motor assembly of
agitator. The ladder shall be made of 25 mm stainless
steel pipe and welded to the tank.

7.1.12 Platform

A small platform made out of minimum 2 mm thick
dimple stainless steel plate with required steps on the
front end of the tank and 2 numbers of stainless steel
handles 300 mm below sight glass shall be provided
to enable view through the sight glass. For the
convenience of operator the platform shall be located
at around 1 400 mm below the sight glass, as shown
in Fig. 1.

7.1.13 Qil Throw Cup

An oil throw cup or umbrella shall be fitted on a
vertical agitator and it shall be fabricated from
stainless steel. The cup may also be of moulded
rubber with coiled spring for clamping. A cup type
stainless steel tray below the oil throw cup shall be
provided on the shaft for collection of leaking oil
and protection.

7.1.14 Lifting Lugs

Two number stainless steel lifting lugs of 12 mm
thick plate shall be provided at top.

7.1.15 Welding Joints

All welded joints shall be sound, free from porosity
and brittleness. The joints of inner vessel from inside
and joints of outer shell from outside shall be well
ground and finished smooth to 150 grit. Only TIG
Welding shall be done for all joints in stainless steel
sheet.

7.1.16 All openings in the tanks shall be so made
that there is no possibility of accumulation of liquid
or other foreign matters and the entrances are
protected against dust, insects and other extraneous
materials. All component parts shall be capable of
being cleaned and inspected in position or by
dismantling, if necessary.

7.1.17 Optional Items

An electronic level indicator and high and low level
probes may be provided on the tank, if desired by
the purchaser. The type and their mounting
arrangement of such items shall be as agreed to
between the purchaser and the manufacturer. The
opening for electronic level indicator shall be

6

provided with a blind counter flange whereas the
level probes openings shall be closed with suitable
SS bolts.

8 FINISH
8.1 Finish of Mild Steel Parts

All mild steel supports/stiffeners used in construction
of the milk storage tank shall be painted with two
coats of epoxy primer after thorough derusting.

8.2 Finish of Stainless Steel Parts

Either 2B mill finish of all the stainless steel surfaces
shall be retained or finished smooth by buffing to
150 Grit. All welding joints shall also be finished
smooth by buffing to 150 Grit.

9 TESTS

9.1 The inner shell of the tank shall be tested for
water tightness in the manufacturer’s works after
grinding and polishing the surfaces but prior to
application of insulation. The tank shall not leak
when filled with water up to the brim.

9.2 Dye penetration test shall be conducted for all
welding joints of inner shell to ensure no defect.

10 MARKING

10.1 The tank shall be provided with a stainless steel
name plate of size 150 mm x 100 mm fixed on a
stainless steel bracket. Following particulars shall be
marked legibly and permanently on the name plate:

a) Manufacturer’s trade-mark, name and
address;

Manufacturer’s identification;

Capacity of the tank; and

Month and year of manufacturing.

b)
©)
d)

10.2 BIS Certification Marking

Each tank may also be marked with the Standard
Mark.

10.2.1 The use of the Standard Mark is governed by
the provisions of the Bureau of Indian Standards
Act, 1986 and the Rules and Regulations made
thereunder. The details of conditions under which
the licence for the use of Standard Mark may be
granted to manufacturers or producers may be
obtained from the Bureau of Indian Standards.
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Dairy Products and Equipment Sectional Committee, FAD 19

FOREWORD

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Dairy Products and Equipment Sectional Committee had been approved by the Food and Agriculture
Division Council.

Ghee pans are used to make ghee from milk cream or butter by boiling with the help of steam. The construction
of ghee pans should be such that the ghee made in it shall have the characteristic aroma, it shall not char and the
pan shall meet the hygienic requirements of food processing equipment.

This standard is intended to give the general technical requirements of stationary and hemispherical steam-
jacketed pans.

This standard was first published in 1964 and subsequently revised in 1979. In this second revision, various
provisions have been reviewed and updated in the light of latest technological developments in the country.
Besides, the figure of typical steam-jacketed stationary ghee pan with scrapper type agitator has been included for
information and guidance.

The steam-jacket has been specified to withstand a nominal steam pressure of 3.0 kg/cm? as this has been found
to be sufficient for making ghee from cream and butter.

This standard contains clauses 5.5 and 7.1 (j), which call for agreement between the purchaser and the supplier.

Unless otherwise specifically mentioned, the word ‘stainless steel’ appearing at various places in this code shall
mean ISS 304 (equivalent to AISI 304) stainless steel conforming to designation X04Cr19Ni9 of IS 6911 : 1992
‘Stainless steel plate, sheet and strip — Specification ( first revision)’. Only Stainless Steel Tungsten Inert Gas
(TIG) Arc Welding using AWS ER 316L filler metal conforming to IS 2811 : 1987 ‘Recommendations for manual
tungsten inert-gas arc welding of austenitic stainless steel ( first revision)’shall be done for all joints in stainless
steel sheet. The weld areas and the deposited weld material shall be as corrosion resistant as the parent material.

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.
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Indian Standard

STEAM-JACKETED GHEE PANS/BOILERS
(STAINLESS STEEL ) — SPECIFICATION

( Second Revision )

1 SCOPE

This standard prescribes the requirements for stainless
steel steam-jacketed ghee pans.

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.

1S No. Title

2811 :1987 Recommendations  for  manual
tungsten inert-gas arc welding
of austenitic stainless steel ( first
revision)

2825:1969  Code for unfired pressure vessels

3178 :1996  Abrasive emery grain — Specification

3382 :1965  Specification for stainless steel milk
pipes and fittings

3624 : 1987  Specifications for pressure and
vacuum gauges (second revision)

6911:2017  Stainless steel plate, sheet and
strip  —  Specification  (second
revision)

3 CAPACITY

3.1 The pan shall be constructed with a nominal
capacity of 250, 500, 1000 and 1500 1. For the
purpose of this standard, the nominal capacity is the
volumetric capacity of ghee pan/boiler. The brimful
capacity should be 15 percent more than the nominal
capacity.

3.2 A tolerance of +5 percent shall be allowed on the
nominal capacity.

4 MATERIALS

4.1 All component metallic parts which come into
contact with the milk products shall be constructed from
stainless steel conforming to steel grade designation

ISS 316 as per IS 6911. The steam-jacket may be made
of stainless steel grade designation ISS 304 having
Cr 18-20 percent and Ni 8-10 percent as per IS 6911.

4.2 Non-metallic material may be used for sealing,
but such material shall be non-toxic, relatively non-
absorbent, and shall not impart any flavour or dissolve
in the milk products, cleaning solutions or bactericidal
agents normally used.

4.3 All such parts or the surfaces which do not come
into contact with the milk products shall be made
of such material which is either corrosion resistant,
or made so by a suitable preventive treatment on a
prepared surface.

5 GENERAL REQUIREMENTS

5.1 The pans shall be constructed with cylindrical body
and hemispherical dished bottoms. The pans shall be of
the stationary type only.

5.2 Girder

A girder fabricated from 5 mm thick stainless steel
conforming to steel grade designation ISS 316L for
mounting agitator and covers shall be provided for
ghee pans of capacity 500 1 and above.

5.3 Covers

The pans shall be provided with semi-circular,
removable covers of 2 mm thick stainless steel
fabricated in two halves. The covers shall have lifting
handles.

5.4 The jacket shall cover the hemispherical bottom as
well as the cylindrical portion of the ghee pan/boiler.

5.5 The pan may be provided with an anti-splash brim,
if required by the purchaser.

5.6 The thickness of the material for the pan and the
jacket shall be such as to withstand a steam pressure
of 3.5 kg/cm? and shall conform to IS 2825 wherever
applicable.

6 FABRICATION

6.1 The steam-jacketed ghee pan/boiler shall be
fabricated in such a manner as to conform to the
requirements laid down in 2 to 6 of the standard. The
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line drawing of typical steam-jacketed stationary type
ghee pans/boilers is given in Fig. 1.

6.2 Inner Pan

The inner pan with cylindrical body, hemispherical
bottom and reinforced brim shall be fabricated from
6 mm thick stainless steel plate conforming to steel
grade designation ISS 316L.

6.2.1 Weld Joints

All joints, which come into contact with the milk
products, shall be butt-welded and finished smooth by
buffing. The weld areas and the deposited weld material
shall be as corrosion resistant as the parent material.

6.2.2 Finish of Stainless Steel Surface

All surfaces, which come into contact with the milk
products, shall be free from crevices and have a smooth
finish. Either 2B mill finish of all the stainless steel
surfaces shall be retained or finished smooth by buffing
with IS Grit No. 220 (see IS 3178). All welding joints
shall also be finished smooth by buffing with IS Grit
No. 220.

6.2.3 All component parts and appurtenances having
surfaces in contact with the milk products shall be easily
removable for cleaning or shall be readily cleansable in
their places.

6.2.4 Outlets

a) Bottom outlet — The stationary pans shall
have vertical outlets at the centre of bottom to
facilitate removal of the contents. These outlets
of inside diameter not less than 38 mm for 250 1
pans, 51 mm for 500 1 pans and 63.5 mm for the
1000 and 1500 1 pans shall be provided with
stainless steel straight through plug type flanged
valve ending in complete stainless steel union.
The outlet shall be at a clear height of not less than
650 mm from the finished floor level to facilitate
placement of can under it.

b) Side outlet — A horizontal stainless steel side
outlet of size not less than 38 mm for 250 | pans,
51 mm for 500 1 pans and 63.5 mm for the 1000
and 1500 I pans shall be provided with stainless
steel angular flanged valve ending in complete
stainless steel union for taking out clear ghee.

6.2.5 The brim of the pan shall be reinforced for
strength by turning the top edges outside over a carbon
steel reinforcing band or by turning the top edge outside
or folding on the outside.

NOTE - This provision shall not apply, if the pan is made to
meet the requirements under 5.5.

6.3 Jacket (Intermediate Shell)

6.3.1 The jacket (intermediate shell) with cylindrical
body and hemispherical bottom shall be fabricated
from SS (AISI 304) plate of suitable thickness (6 mm)
and welded on the outside of the inner pan.

6.3.2 The jacket space shall be sufficiently large for the
distribution of steam over the heating surface.

6.3.3 Branches and bosses for the jacket shall be
welded.

6.3.4 The jacket shall have the following branches:

a) Automatic air vent located at the top most portion
of the steam jacket opposite the steam inlet
connection for stationary type pans. The air vent
shall be of the minimum inside diameter of 10 mm
for pans of 250 and 500 1 capacities and 20 mm for
pans of 1 000 1 and 1 500 I capacities;

b) Steam inlet of a minimum of 25 mm inside
diameter for pans of 250 and 500 [ capacities and
38 mm for pan of 1 000 1 and 1 500 | capacities;

¢) Condensate outlet of a minimum of 12 mm internal
diameter for pans of 250 and 500 1 capacities,
20 mm for pans of 1 000 1 and 1 500 | capacities.
The condensate removal assembly shall consist of
strainer, float type steam trap, sight glass and bye
pass arrangement complete with isolating valves
and suitable flange joint for each removable
component; and

d) Suitable baffle or diverter on the steam inlet
to prevent direct impingement of steam on the
outer surface of inner pan and an extra stainless
steel padding of adequate thickness at a place
where steam hits inner pan, to sustain steam
at a pressure of 3.5 kg/cm? Alternatively, a
steam sparger pipe in the jacket in place of item
mentioned above.

6.4 Insulation

100 mm thick crown 150 resin bonded fibre glass wool
insulation (density of 24 Kg/m?®) shall be applied with
chicken wire mesh so as to climinate hollow space
between outer casing and the intermediate jacket shell.
The insulation shall cover the bottom as well as the
cylindrical body.

6.5 Outer Casing

The outer casing with cylindrical shell and hemispherical
bottom fabricated from 3 mm thick stainless steel
(AISI 304) sheet shall be welded and completely sealed
so as to avoid penetration of moisture or vermin into
the insulation.





6.6 Supports

The pan shall be supported on four legs of stainless
steel (AISI 304) and stainless steel ball feet provided at
the bottom of the tank. The legs shall be welded rigidly
by providing suitable attachments or pads. The ball feet
shall have provision for height adjustment of 50 mm for
proper levelling of the ghee pans. The legs shall have
cross bracers.

7 ACCESSORIES

The pan shall be provided with the following
accessories:

a) Pressure gauge of range 0 to 8.0 kg/cm’ (see
IS 3624), with siphon and isolating cock. The dial
shall have a red mark at 3.0 kg / cm? division;

b) Control valve to isolate steam supply to the jacket;

c) Assembly to automatically remove the condensate
from the jacket as described under 6.3.4 (c);

d) Non-return valve to effectively eject air from the
jacket;

e) Outlet valves for the outlets. The outlet valve shall
conform to IS 3382;

f) Athermowell made fromstainless steel conforming
to conforming to steel grade designation ISS316 L
with suitable connection for fixing stem of dial
type thermometer to measure the temperature of
product. The portion of the thermowell, which is
in the steam jacket, shall be insulated with mineral
wool or equivalent and totally shrouded so that the
insulation does not come in contact with steam.
Dial type indicating thermometer shall have a
range of 50° to 150°C, graduated in 1°C divisions;

g) Pressure relief valve capable of being set to
blow off when pressure in the jacket exceeds the
designed pressure by 0.5 kg/cm?;

NOTE — A pressure reducing valve and pressure gauge shall be
provided by the user in case the pressure of steam in the mains
is higher than the working pressure of the pan.

h) The pans of 500 1 and above capacities shall be
fitted with a scraping or sweeping type conforming
to steel grade designation ISS 316 agitator with
vertical geared motor complete with oil seal,
supporting arrangement, support on the pan bottom
etc. The mechanical agitator shall be suspended
from the girder (bridge) over the pan; and
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j) If required by the purchaser, the ghee pans may be
provided with graduated dip-sticks suspended in
suitable fixed brackets.

8 TESTS

8.1 Leakage Test for Pan

The pan with the fittings shall not leak when filled with
water upto the brim and allowed to stand for six hours.

8.2 Dye penetration test shall be conducted for all
welding joints of inner shell to ensure no defects.

8.3 Pressure Test for Jacket

The jacket shall be designed for a steam working
pressure of 3.0 kg/cm?. The jacket with the fittings
and accessories shall be hydraulically tested at
manufacturer’s works for a pressure of 4.5 kg/cm?. The
pressure shall be applied in the space between the pan
and the jacket and shall be maintained for a period of
not less than 30 minutes. The jacket shall be free from
leaks.

9 MARKING

9.1 Each pan shall be provided with a stainless steel
nameplate of size 150 mm x 100 mm fixed on a
stainless steel bracket. Following particulars shall be
marked legibly and permanently on the name plate:

a) Manufacturer’s trade-mark, name and address;
b) Manufacturer’s identification;

c¢) Capacity of the pan;

d) Safe working pressure;

e) Test pressure and date of test; and

f) Month and year of manufacturing

9.2 BIS Certification Marking

Each pan may also be marked with the BIS Certification
Mark.

9.2.1 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



The aim of the standard is to ensure that equipment is designed so that, when installed and operated correctly, the milk and other liquid dairy product is heated to the specified temperature and held at that temperature for the specified time to avoid public health hazards arising from pathogenic organisms associated with milk and to reduce spoilage organisms, consistent with minimum chemical, physical and organoleptic changes in the product.

The Standard deals with the important aspects of the design and performance of continuous flow pasteurizer installation including controls and instrumentation. Safeguards include a flow diversion device to ensure that any product which fails to reach the specified pasteurizing temperature is automatically directed back to the raw product tank. This Standard deals with the continuous-flow pasteurizers. The Standard applies to high temperature short-time (HTST) pasteurizers the continuous pasteurizers are able to support pasteurization of each particle of milk effectively at different precwssing capacities. Generally continuous pasturirization followed for a capacity 5000 lit and above 



























































Indian Standard (Draft)



CONTINUOUS FLOW MILK PASTEURIZER - SPECIFICATION



1 SCOPE



This Standard specifies the requirements for the continuous flow milk pasteurizers, including those for other liquid dairy products. 



For this Standard, a pasteurizer is deemed to begin with the inlet of the raw milk in balance tank and end with the product discharge from the heat exchanger up to vacuum prevention or recirculation valve, as appropriate. 

This Standard does not cover direct steam heating processes such as Vacreation.

This Standard does not cover ultra-high temperature (UHT) systems.



This standard does not cover pasteurizers for milk products having added salt.
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3 TERMS & DEFINITIONS



For the purpose of this standard the following term and definition shall apply.



3.1 Continuous flow system- A system in which the product passes in continuous flow through heating and cooling equipment in order to receive the required heat treatment. Such systems usually incorporate one or more regeneration sections in which there is transfer of heat between the hot pasteurized product and incoming raw product.



3.3 Pasteurization- check with IS 13688 also

It shall refer to: 

a) the process of heating every particle of milk at a specified temperature. 

b) holding the milk at such temperature continuously for a specified period in a standard and properly operated equipment; and 

c) immediate cooling in the same equipment after heating (IS 13688)



4 MATERIALS



Equipment and all attachments that are in, or may come into, contact with milk and other liquid dairy product shall be manufactured from stainless steel grade SS316L conforming to IS 6911 non-toxic, resistant to cleaning agents and disinfection agents in normal conditions of dosage and temperature, and shall not impart a taint to milk and other liquid dairy product.





Stainless steel product contact surfaces shall have a surface roughness (Ra) of minimum 1.0 µm, when tested as per ISO 4288 (check IS??). A roughness of greater than 1.0 µm may be acceptable if test results have shown that required cleanability is achievable because of design features.





5 CONSTRUCTION AND CLEANING AND SANITIZING REQUIREMENTS



All equipment shall be designed, constructed and maintained to prevent contamination of the product from extraneous matter (Refer IS 3382). Equipment shall be constructed in a manner that can be dismantled for inspection, cleaning and sanitizing or shall be designed and constructed for cleaning-in-place (CIP) with suitable provision for inspection. 



NOTE - Pasteurizers shall be sanitized, using heat or chemicals, prior to processing product.



6 EQUIPMENT DETAILS FOR THE PASTEURIZATION OF MILK



6.1 Raw Product Balance Tank (Refer Figure 1)



6.1.1 Balance tank capacity shall be such to accommodate return line milk during diversion. Example: For 20 KLPH pasteurizer capacities, balance tank capacity should be 500 liters.

6.1.2 The Divert, leak detect, recycle, C.I.P. line/spray ball and water lines shall be designed to prevent the Syphonage of raw milk into the pasteurized milk or water lines. These lines shall be designed in such a way that air gap is maintained between the termination of these pipelines & the air, product overflow level. This is accomplished by ensuring that the lines break to head space of the balance tank at a distance equal to or greater than two times the diameter of the largest return line above the maximum flood level of the constant level tank.

6.1.3 The overflow outlet below the rim, if present, shall have a diameter at least twice the diameter of the largest raw product inlet pipe connected to the constant level tank.

6.1.4 To be equipped with adequate measures to prevent Air Entry.

6.1.5 Balance Tank shall have appropriate system to control the Milk level & to stop the raw milk pump in case the level is achieved. (A hygienic Designed Capacitive type level sensor is recommended to prevent false sensing due to foam/froth). 

6.1.6 The tank shall be free draining, with a removable cover that prevents entry of extraneous material into the tank.

6.1.7 Balance tank shall be equipped CIP Spray Ball to clean the Balance tank during CIP.

6.1.8 The heating & cooling return lines shall relate to “no foam inlet design” to avoid foam & air entrapment.

6.1.9 The tank shall have the raw product inlet at a lower level than the minimum operating liquid level

6.1.10 Balance Tank overflow level shall be lower than the Milk level in the Pasteurizer Plate Pack Arrangement.

6.1.11 High level sensor location shall be below the Overflow level of the Balance Tank to stop raw milk entry whenever level increases.







7 HEAT EXCHANGERS



7.1 General



The function of the heat exchanger is to heat the raw product to the pasteurizing temperature and, after the holding period, to cool it down to a specified temperature.



7.2 Design



The heat exchanger shall be designed to ensure that no contamination of pasteurized product by unpasteurized product, heating medium or cooling medium can occur.

The heat exchanger shall have the following sections:

a) Regeneration section- The heat exchanger may incorporate one or more regeneration sections for transfer of heat between the hot product and the incoming cold raw product.

b) Cooling section

c) Heating section



8 HEAT TRANSFER SECURITY



8.1 General



The security shall always be maintained and achieved following the pre-sanitation of the downstream surface of the heat exchange surface. This shall include but is not limited to -

a) operations during forward flow of pasteurizer

b) diversion at plant

c) recirculation of the plant

d) centrifuge operation including de-sludge

e) intermediate clean—if product is to be processed again, without sanitizing the plant, full processing safeguards shall be maintained during this phase; and

f) start-up and shutdown operations where the plant has product downstream of the holding tube, and within the heat exchanger.



8.2 Security



The product integrity during heat transfer across common heat transfer surfaces shall be achieved and maintained by one of the followings.



8.2.1 Secure differential pressures



Heat transfer security shall be achieved by maintaining the following pressure differentials during pasteurization:

1) The operating pressure on the pasteurized product side of the regeneration sections shall be higher than raw product side.

2) The operating pressure on the product side of the heating section shall be higher than pressure of the heating medium.

3) The operating pressure on the product side of the cooling section shall be higher than pressure of the coolant.

NOTES:

1 The monitoring measures required are detailed.

2 Secure differential pressure systems are not designed to detect leaks but will ensure that if any leakage occur; it will not result in a public health risk.



8.2.2 Heat transferred by a secure medium



Heat transfer (heating or cooling) using a secure medium, such as potable water can be used as long as the system ensures the secure medium remains potable throughout the run. By design, the system therefore shall ensure- 

1. Higher pressure on the pasteurized product side as compared to the medium during processing and

2. Higher pressure on the medium side as compared to the unpasteurized side.

During indirect regeneration, measures need to be in place to assure medium security.

NOTES:

1 This system may not be appropriate for starch based or high solids products or where product is prone to burn-on or freeze at the required temperature.

2 The integrity of this system relies on the visual detection of leaks through regular inspection.

3 The ability of the system to produce a visible leak relies upon all product contact surfaces being subject to adequate pressure.



9 DIFFERENTIAL PRESSURE CONTROL SYSTEM



9.1 General



The purpose of the automatic differential pressure monitoring system is to ensure the maintenance of the pressure of the pasteurized product-

(a) above that of the unpasteurized product

(b) above the pressure of non-potable cooling medium in the cooling section; and

(c) above non-potable heating medium, where incorporated in the system to minimize the risk of contamination during any failure in heat exchanger.



This is achieved by maintaining the following pressure differentials:

(a) Under stable process conditions, when the product is in forward-flow, the pressure on the pasteurized product side of the regeneration and product side, heating and cooling sections shall not be less than 10 kPa above the pressure on the unpasteurized product and cooling and heating media side of any common heat exchange surface.



Refer requirements in Section 14

(i) Where process disturbances caused during start-ups, diversions events, the pressure on the pasteurized product side of the regeneration and cooling and heating sections shall be maintained at a higher pressure than the pressure on the unpasteurized product and heating and cooling media side of any common heat exchange surface, for the duration of that disturbance.



Refer requirements in Section 15

NOTE: To maintain the required product back pressure and/or flow rate through the heating section during diversion it may be necessary to install a back pressure inducing device in the holding tube.



9.2 Pressure sensors



9.2.1 Installation



Pressure sensors shall be installed at appropriate locations in the product flow, to monitor pressure differentials and to ensure that pressure differentials specified in Section 9.1 are maintained.



9.2.2 Pressure sensors



Pressure sensors shall be temperature compensated. The pressure sensors shall have a documented accuracy, repeatability and response time in conjunction with the control system. This is to ensure that the pasteurization system will cease sending product forward that may have been contaminated from the cooling/heating medium/unpasteurized product side of the heat exchange surface, should the pressure fall below the limits.



9.3 Pressure differential failure



9.3.1 Automatic pressure failure



Signals from all pressure sensors shall be fed to a control device designed to ensure that in the event of the specified pressure differentials not being maintained, the events described in Clauses 9.3.2 and 9.3.3 occur.



9.3.2 Regeneration section differential pressure failure



If the pressure differential across any regeneration sections cannot be maintained, as specified in Clause 9.1, the control device shall ensure that no product will flow forward out of the pasteurizer.



In the event of loss of differential pressure in the system employed to protect pasteurized product security, product shall recycle. Forward flow shall not restart until the pasteurized side of the heat exchanger has been cleaned and sanitized.



9.3.3 Heating/Cooling section differential pressure failure



If the supplementary pressure control device across the heating/cooling section cannot maintain a pressure differential of not less than 10 kPa, the heating/cooling medium shall be shut off, (and pressure released), unless section 8.2.1 applies.

NOTE: In the event of loss of differential pressure, product should recycle. It is recommended that forward flow should not restart until the pasteurized side of the heat exchanger has been cleaned and sanitized.



9.4 Differential pressure data recording



The differential pressure control system shall be designed to send signals to the data recording system to clearly indicate that either-

(a) the pasteurizer is in a safe operations mode; or

(b) the required pressure differentials are not being maintained.



10 PRE-FILTRATION PROCESS



When the product has not been filtered or centrifuged to remove the particulate matter which can protect microorganisms against the specified heat treatment, a pasteurizer should have a filter or centrifuge located before the final heating section. Pasteurizer shall be equipped with pre-filters of sanitary design aspects. 

NOTE: Particle size will affect the heat treatment requirements for adequate pasteurization.



11 CLARIFICATION / SEPARATION



Plant to be equipped with clarifier / tri-processors, matching with pasteurizer capacity to have 100% clarification of Milk. Suitable lifting tackle to carryout periodic manual cleaning/ maintenance.

Tri-processors shall always be interlocked with pasteurizer in order to achieve the required rpm.



12 HOMOGENIZATION



If homogenized Variants / Recombined Milk is manufactured.

(i) Equipped with homogenizer of matching Capacity with Pasteurizer, with two stages.

(ii) Homogenization in-efficiency shall be < 5.

(iii) Homogenizer Pressure to be interlocked with Pasteurizer FDV, in case the pressure drops the milk shall get diverted to the balance tank.

(iv) Homogenizer internal recirculation line of sanitary design aspects through hygienic pressure release valve to be provided to safeguard the equipment.

(v) Dampeners should be hygienic & cleanable.

(vi) Homogenizer suction pressure interlock to be provided to maintain min 2 Bar pressure. (Hygienic pressure sensors to be used).  



13 Pasteurization



13.1 Operation of Pasteurizer- Operation and Controls of Pasteurizer through PLC / HMI.



13.2  Flow Control in Pasteurizer

a) Pasteurizer should be equipped with flow meter to measure and control the flow during Pasteurization as well as during CIP.

b) Diameter of the flow meter shall be same as the pipeline & installation shall complied 10DX5D requirements. 

c) Milk shall be diverted if the milk flow goes more than designed capacity.



13.3 Equipped with Pasteurizer system that can heat the milk (generally 80-85 Deg C, in Indian Dairy Companies) with sensitivity of ± 2 deg C with minimum fluctuation of temperature.



a) Diversion Set point to be maintained to achieve desired TPC level. Temperature sensor controlling FDV should be placed at Holding Coil outlet.

b) Temperature device to be maintained within ± 0.5 deg C error.

c) FDV shall be controlled by at least 2 numbers of Temperature sensors at Holding Coil Outlet. (This shall provide additional safety in case of any failure of Temperature Sensor).

d) The temperature sensors shall be of Hygienic in Design & meet the EHEDG/ 3A requirements. (Optional & highly suggested).

e) Spare empty thermowell to be placed near to the temperature sensor controlling FDV. Thermowell to be kept in a vertical position.  

f) Spare empty thermowell to be placed post Cooling PHE, to verify the cooling temperature sensor functioning periodically.

g) There should NOT be "Forward" mode option (Simulation option of FDV) in the Pasteurizer control panel / PLC.

h) Heating & Cooling FDVs automation control shall NOT have any Hysteresis (automatic set point to delay the FDV activation below the set point). FDV diversion MUST happen instantly without any delay time. 



13.3  Equipped with a holding loop to have minimum of 15 seconds holding time



a) The holding tube shall be arranged to have a continuously upward slope (including the bends) in the direction of flow of not less than 2.1 centimeters per meter (0.25 inches per foot).

b) The holding tube length must be such that the fastest flowing particle of any milk or milk product will not leave the holding tube in less than the required holding time of min 15 sec. 3.2.3 Particle movement laminar flow turbulent flow are detailed in Figure 1.



[image: 753px-Laminar_and_turbulent_flows_svg]Laminar/ Streamline flow pattern when the Reynolds number, Re is < 2100











Turbulent flow pattern when the Reynolds number, Re is > 2100









                  Figure 1 Particle movement in Laminar & Turbulent flow



c) 

d) Calculation of type of flow is detailed in the article namely “Residence time distribution in aseptic processing of particulate foods”.

e) Radial velocity & temperature profile in tube is shown below



[image: ]

Figure 2 Radial velocity & temperature profile in tube

f) Velocity profiles are also influenced by the radial distance in the holding tube in addition to the rheological properties (specifically the flow behavior index, n) as illustrated in below.
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Figure 3: Velocity and Radial distance profile in tube



g) Any piping from the outlet of the heater to the flow diversion device that has less than the required slope shall not be considered part of the holding tube.



h) The length of the holding tube shall be the length of tube from the heating section outlet to the diversion temperature sensing device.



i) Hence Holding Coil length shall be the distance between T1 & T2 as per the Figure 5.



j) The holding time must be determined from the pumping rate rather than by the salt conductivity test, because of the short holding tube. The holding tube length must be such that the fastest flowing particle, of any milk or milk product, will not traverse the holding tube in less than the required holding time. Since laminar flow, the fastest flowing particle travels twice as fast as the average flowing particle, can occur in the holding tube during pasteurization of high-viscosity milk or milk products, holding tube lengths are calculated as twice the length required to hold the average flow for the time standard



k) Holding tube length in. for HTST pasteurizer systems with a pumping rate of 1 gallon (3.78 liters) per min are found in below Table 1. Refer Table 5(a) for Holding Loop Calculation for Dairy Products whose Flow Rate type is Turbulent (Re >2100) and Table 5(b) for Holding Loop Calculation for Dairy Products whose Flow Rate type is Streamline/ Laminar ((Re <2100)



Table 1: Holding Tube Length for HTST Pasteurizer Systems



		Sanitary Tubing Size- Outside Diameter (in.)



		

		1.0

		1.5

		2.0

		2.5

		3.0

		4.0



		Time

(sec)

		------------------------------------------------------(in.) ----------------------------------------



		15.0

		110.83

		44.34

		23.85

		14.87

		10.15

		5.71



		25.0

		184.73

		73.88

		39.75

		24.77

		16.91

		8.51









l) The holding tube shall be so designed that the simultaneous temperature difference between the hottest and coldest product in any cross-section of flow at any time during the holding period will not be greater than 1° F (0.5°C), 

m) The average velocity through the holding tube shall not be less than 1.0 feet per sec (30.5 mm per sec),

n) Minimum CIP velocity through the holding tube and other pipelines shall be minimum 5.0 feet per sec (1.5 m /sec)

o) Minimum velocities during CIP and product in holding tubes are captured in Table 2.

   





Table 2: Minimum velocities during CIP and product in holding tubes



		16 GA

O.D.

Tube 

Size

		Length

Equiv. Std.

90°

Tube Bend

		Minimum

Recommended

CIP Flow Rate

(5 feet/sec)

		Area of

Tube 

I.D.

(A)

		Minimum

Average 

Velocity at 

1 feet/sec



		in.

		in.

		GPM

		sq. in.

		GPM



		1

		3.48

		10

		0.594

		2.0



		1 ½

		4.94

		24

		1.485

		4.8



		2

		6.83

		43

		2.761

		8.6



		2 ½

		8.65

		70

		6.491

		20.4



		3

		10.48

		102

		6.491

		20.4



		4

		13.68

		180

		11.545

		36.0





          



NOTE: The Length Equivalence of a standard 90° tube bend can be deducted from the Linear Length calculation based on the number of 90° tube bends incorporated into a single or multi-loop holding tube design



p) the holding tube shall be so designed. that no portion between the inlet and the FDV temperature sensor is heated. Optionally, it may be shielded, covered or enclosed to reduce heat loss as long as the holding tube is accessible for inspection,

q) (For 20 KL Pasteurizer the Holding tube length shall be 38-meter length (diameter 63.5 mm) to meet min. 16 sec holding time. The length of the holding tube shall be calculated from the bottom of the Holding Coil (where continuously upward slope of 2.1cm/m is getting started) till the Temperature sensor Controlling FDV (nearest among two). 

r) The holding tube diameter shall be designed to meet turbulence velocity of min. 1.5 m/sec during CIP. (For 20 KL Pasteurizer the Holding tube diameter shall be 63 mm to meet turbulence velocity of min. 1.5 m/sec during CIP).

s) Connection of the Pasteurizer PHE Heating Zone outlet to the bottom of the Holding Loop so as to have continuous upward flow.

t) Holding tube skid/length shall be in line with pasteurizer skid to have better aesthetic.



13.4   Holding Coil Contamination Control



a) FDV shall be automatically prevented from assuming the forward-flow position until all product-contact surfaces between the Heating Zone Outlet and Holding Tube outlet have been held at or above the required Pasteurization Temperature continuously and simultaneously for at least for 16 sec.



13.5  Equipped with flow diversion valve post holding loop in order to divert unpasteurized milk back to the balance tank



a) FDV Design shall be Bacteria Tight in nature to prevent re-infection of pasteurized milk



Option # 1: Two Single Seat FDV in Series (Refer Fig# 6)



a) Two Single Seat FDV Valves shall be connected in series.

b) For proper functioning leak detector ports or leak escape ports (Sight Glass) are required. They permit the escape, to the atmosphere, of Under-pasteurized milk. It prevents under-pasteurized milk from entering the forward flow line. Leakage at this point should warn the operator that the valve "O" rings are faulty. These ports must never be obstructed. These ports (poppets) must be visibly open during divert flow or shut down. The "O" rings should be routinely changed.

c) During Each Cleaning & Sanitation Cycle, Leak Detection Path and Divert Line shall be properly cleaned. This can be achieved by Intermittent opening of valves, about 35 % for each CIP Step.



Note: However, this option takes additional CIP time of about 20min during Every CIP Cycle compared to Option # 2. Hence, Option # 2 is highly recommended. 



Option # 2: Single Double Seat Mix-proof Valve



a) Single Double Seat Mix-proof Valve can be used as FDV.

b) Mix proof valve shall have a pressure balanced seats when on forward flow and diverted flow

c) Mix proof valve shall have a leak path which in the event of a seal failure shall not result in the pressurizing of the leak chamber (greater than 15 mm2), leak path is in clear view of operator and spillage free at change over and shall be installed on the forward-flow side of the valve seat.

d) All the valve seats shall be cleaned in place; this can be achieved by Seat Lifting and Spray Nozzle cleaning the Leak path from inside.

e) Mix proof Double Seat Valve shall meet Hygienic Requirements. 

f) FDV top port to be connected with upstream regeneration zone & bottom port to be connected with Balance Tank through self-drain.

g) Flow Diversion Valve must get activated by the 2 temperature signal outputs located at holding loop outlet to have fail safe controls.

h) Flow Diversion Valve must get activated by the 2 temperature signal outputs located at cooling zone outlet to have fail safe controls.

i) While positioning of the temperature sensor at the holding loop outlet, time delay for the complete shutting off the flow diversion valve is to be considered (2 seconds of holding time at maximum pasteurization capacity can be preferred). (Considering the temperature sensor response time of 3 sec, the distance between the Temperature sensor and FDV shall be about 7.01 meters for 20 KLPH pasteurizer with 63.5 mm dia holding tube) (Refer figure 5).

j) FDV should be connected in “safe mode”. i.e. In case of air pressure less than desired level the milk gets diverted to balance tank, even if the temperature at the respective zone outlet is maintained.

k) FDV should be connected to the balance tank in normally closed configuration.

l) FDV return line to be connected to the top of the balance tank.

m) Spares of FDV like nylon seal, actuator assembly etc. shall be maintained.





14 Protection of Pasteurized milk from contamination in case of plate / gasket leakage during "Production Mode"



a) Provide the Booster pump of appropriate capacity at Heating Zone inlet.

b) Install CPM (Back Pressure Valve) at cooling Zone outlet.

c) To monitor the positive pressure in the milk side, pressure transmitters / Sanitary Pressure Gauges (flush mounted with ZERO dead legs) are to be placed at cooling PHE outlet 30 cm above plate pack arrangement, Raw Milk Inlet, Secondary Hot Water Line Inlet, Cooling medium inlet. 

d) Hooter to be activated in case the Pasteurized Milk Pressure drops less than the pressure of Raw Milk / Cooling medium / Hot Water and Pasteurized Milk to be diverted to the Balance Tank in Auto Mode.

e) Maintain Positive Pressure 1 – 3 PSI, in the Pasteurized Milk Side during production, through Booster Pump & Back Pressure valve. Divert the Product for reprocessing, when the Pressure differential drops to < 1 PSI. (may be 30 sec time delay can be provided)



15 Protection of Pasteurized milk from contamination in case of plate / gasket leakage during "Diversion Mode & Startups" 



Following two options are available to maintain positive pressure during diversion & startup. However, Option 1 is energy in-efficient vs Option 2. 



15.1 Option 1- For achieving positive pressure is FDV placement at Cooling Zone Outlet instead at Holding Coil outlet. However, time taken is three times more than option 2



15.2  Option 2-Milk entry shall be through bottom of the Storage / Balance Tank.



This ensures that, all raw products in the regenerator shall drain freely to the raw product constant level tank when the raw product pump is shut down and the raw line is disconnected at the regenerator outlet. 

Regeneration By-Pass equipped with Hygienic Design having “ZERO” or minimal “Dead Ends”.

The raw product side of the regenerator may be bypassed provided that:

a) The bypass line is close coupled, i.e. connected with Dead end < 1D.

b) Maintaining sub-atmospheric pressure in Regeneration side.

c) Installing stuffing pump & closed coupled with diversion activity.

d) Drilling a two (2) mm hole in the raw product channel Deflector Plates, to facilitate raw product in the regenerator shall drain freely to the raw product constant level tank, when the raw product pump is shut down and the raw line is disconnected at the regenerator outlet. Refer Figure 5.

e) Since during diversion Pasteurized Milk is held in downstream Regeneration zone and Cooling zone. To prevent the contamination the following Requirements are to be complied.

f) Each Regeneration zone shall have a by-pass Valve (like PMO Schematic) to prevent Cross Contamination of Pasteurized Milk during diversion.

g) To prevent the above possible Cross Contamination of Pasteurized Product, by the Raw Product, Manual Back Pressure Valve of hygienic design to be placed at Pasteurized Milk line at cooling zone outlet, with an elevation of min 30.5cm above any raw product contained in the system. (Regeneration Bypass shall be hygienic in design and meet Hygienic standards)- Refer figure 5.

h) Glycol water line shall have a Pneumatically Operated Valve to facilitate Auto shut off during diversion.

i) During Diversion due to Vacuum formation allowing Raw Milk being Sucked to Pasteurized Milk side: By-Pass Regenerator Zone, raising at a Pasteurized Milk line to 30.5 cm above Raw Milk Line & Place Vacuum Breaker at Cooling Zone Outlet- Manual Divert mode to be provided.

j) Vacuum Breaker shall be installed at the Cooling Zone Outlet- Vacuum Breaker shall rise to a vertical elevation of 30.5 centimeters (12 inches) above the highest raw milk or milk product level (above plate pack arrangement). 

k) To maintain positive pressure in the pasteurized milk side, during power failures:

a. Stuffing pump/ Booster Pump and PLC are to be connected through battery back-up.

b. Regeneration bypass as well as clarifier/separator to minimize bypass shall be activated.

c. Vacuum breaker will be automatically opened to allow atmospheric pressure to come in regeneration zones.

l) Also above cooling medium control requirement “k)” to be met.



16 Delta T shall be less than 3 deg C between the heating medium (inlet) and milk temperature (at PHE outlet or holding tube outlet) in order to avoid over heating of milk and reduce fouling



a) Installing Heat Exchanger to generate Hot Water indirectly using Primary Hot Water / Steam. Tubular Heat Exchanger is highly recommended.

b) PID valve to be placed in the Hot water / Steam line, to maintain the pasteurized milk temp with sensitivity of ± 2 deg C from the set point.

c) PID valve to be controlled from the Temp sensor located at Heating Zone outlet.

d) Heating medium shall be interlocked with Pasteurized Milk temp at PHE outlet.

e) Primary Hot Water / Steam modulating Valve shall be activated based on milk temperature at Heating Zone outlet. During Operation the Primary Hot Water / Steam Modulating Valve shall be kept open by 20 % and during diversion the Valve opening shall go up to 80%.

f) Prior to the primary hot water / Steam Modulating Valve; there should be a pneumatic shut off valve to ensure 100% shut off the primary Hot Water / Steam flow during non-production time.



17 Cooling Temperature Controls



a) FDV (Single Seat of Hygienic Design) to be placed at cooling PHE outlet to control the Temperature < 4 deg C. (This is to have Auto Detection & Auto Control to assure the FSSAI Requirement).

b) Hooter to be activated while Pasteurized Milk Temperature raised more than 4 deg C & diverted to the Balance Tank.



18 Data Logging of Temperature



Unit shall be equipped with temperature data logger (non -Editable type) to record Holding Coil Outlet, Hot Water, Chilled Pasteurized Milk Temperature during pasteurization and CIP- Refer to Pasteurizer Temperature Data-logging Template (Table 3)



Proof of FDV Operation for Forward, Diversion mode & CIP shall be recorded (un-editable type) automatically (Holding Coil & Cooling Zone Outlet)- Refer to Pasteurizer Temperature Data Logging Template. (Table 3)



19 Utility Supports:



19.1 Cooling Medium Line (either IBT/ Glycol Water)



Cooling Water Quantity to be supplied adequately. In general Flow in the ratio of 1:2 (Chilled Milk: Cooling water) is required, however same is to be verified with Original Equipment Manufacturer. (In case of New Plant, dedicated line of Glycol water is highly recommended for each Pasteurizer to have better Productivity.)



19.2  Heating medium 



Good Quality Saturated Steam or Good Quality Primary Hot Water line with adequate pipeline diameter and Constant Pressure.



19.2.1 Water Line for Standardization- Potable Water Line of temperature 5 – 6 deg C to be supplied to the Pasteurizer Balance Tank for Milk Standardization.

19.2.2 Compressed Air: Good Quality Dry Air with No Moisture/Oil etc.























































20 Verification:



		PASTEURIZER CHECKING AND TESTING FREQUENCIES



		Check

		At
commissioning

		Daily

		Six
monthly

		Annually

		Five yearly

		Comments



		All pasteurizers



		Compare indicating thermometer reading &
recorded temperatures

		√

		√

		 

		 

		 

		 



		Operation of diversion & alarms

		√

		√

		 

		 

		 

		 



		Recording system operational

		√

		√

		 

		√

		 

		 



		Check thermometer calibration and recalibrate as necessary

		√

		 

		√

		 

		 

		 



		Testing of heat transfer surfaces (e.g. plates) for failure-such as pressure testing

		 

		 

		 

		√

		 

		 



		Heat exchanger gaskets

		 

		 

		 

		√

		 

		 



		Verification of holding tube by direct measurement (salt conductivity test) ·

		√

		 

		 

		 

		√

		Required at any time when modifications to the pasteurizer may result in a variation to flowrate or volume of holding section.



		Response time

		 

		 

		 

		√

		 

		 



		Secure heat exchanger - such as double skinned plates



		Check leak paths

		√

		√

		 

		 

		 

		Corrective action must be taken within 24 h of a leak being identified.



		Inspect the integrity of leak cavity visually

		 

		 

		 

		 

		√

		 



		Secure differential pressures



		Operation of pressure differential diversion

		√

		√

		 

		 

		 

		 



		Calibrate pressure gauges

		√

		 

		 

		√

		 

		 



		Positive pressure difference controlling systems

		 

		 

		 

		√

		 

		 



		Secure medium

		 

		 

		 

		 

		 

		 



		Check medium integrity (visual or conductivity)

		 

		√
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Figure 4 Balance Tank Design & Regenerator Flow Schematic



		Dairy Name:
Pasteurizer No:



		Date
(DD/MM/YYYY)

		Time (24:00 hrs) 
(Data to be captured every min)
Moreover option to be provided to change the frequency while taking the printout

		Flow Rate
(In litres per hour)

		Status
(Production/Diversion/ CIP)

		Temperatures Readings (in °C with least count 0.1°C)

		Pressure Readings (in psi)

		 

		Regeneration efficiency (%)
Reg Eff = 
(T2 - T1)× 100/( T3- T2)



		

		

		

		

		Reg-1 Inlet
Raw Milk Temp)
(T1)

		Heating zone Inlet
(T2)

		Holding coil 
Outlet 
(T3)

		Chilling Zone Outlet
(Past Milk Temp)
(T4)

		Hot Water  Inlet
(T5)

		Cooling Medium Inlet
(T6)

		Raw Milk Inlet 
(P1)

		Pasteurized Chilled Milk Outlet
(P2)

		Hot Water Inlet
(P3)

		Cooling Medium Inlet
(P4)

		



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 









Table 3: Pasteurizer Temperature Data Logging Template
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Figure 5: View of Holding Coil with continuous upward slop



Table 4: Sample view of Proof of FDV operation



		DATE

		TIME

		HOLDING LOOP TEMP

		HOT WATER TEMP.

		CHLD MILK O/L TEMP.

		FDV positioning



		28-Jun-11

		13:17:12

		81.9

		83.3

		3.8

		Production



		28-Jun-11

		13:18:12

		81.7

		84.2

		3.7

		Production



		28-Jun-11

		13:19:12

		81.4

		87.6

		3.7

		Production



		28-Jun-11

		13:20:12

		80.7

		87.5

		3.6

		Production



		28-Jun-11

		13:21:12

		80.0

		86.8

		3.4

		Diversion 



		28-Jun-11

		13:22:12

		79.6

		85.3

		3.5

		Diversion 



		28-Jun-11

		13:23:12

		78.9

		86.4

		3.6

		Diversion 



		28-Jun-11

		13:24:12

		78.3

		87.1

		3.6

		Diversion 



		28-Jun-11

		13:25:12

		77.9

		87.3

		3.5

		Diversion 



		28-Jun-11

		13:26:12

		77.5

		86.1

		3.5

		Diversion 



		28-Jun-11

		13:27:12

		77.0

		85.3

		3.5

		Diversion 



		28-Jun-11

		13:28:12

		76.2

		87.1

		3.4

		Diversion 



		28-Jun-11

		13:29:12

		74.1

		87.3

		3.3

		Diversion 



		28-Jun-11

		13:30:12

		72.9

		85.6

		3.4

		Diversion 



		28-Jun-11

		13:31:12

		71.6

		84.9

		3.4

		Diversion 



		28-Jun-11

		13:32:12

		70.7

		87.4

		3.4

		Diversion 



















Table 5a:  Holding Loop Calculation for Dairy Products whose Flow Rate type is Turbulent 

(Re >2100)



		Holding coil length-Calculations

		 

		38 mm Día Holding pipe



		

		Flow rate

		20000

		LPH



		

		Pipe OD

		0.063

		Meters



		

		thickness

		0.0016

		Meters



		

		ID

		0.0598

		Meters



		

		Area

		0.00281

		sq.m



		

		Velocity

		3.03

		m/s



		

		Density

		1027

		kg/m3



		

		Dynamic viscosity

		0.03

		Ns/m2



		

		Reynolds no.

		 

		 



		

		 

		4051.41

		Turbulent flow



		

		Max Velocity in holding loop (Vmax)

		2.37

		 



		

		Holding coil length to achieve 4 sec holding

		35.70

		m



		

		Volume at Maxflow and holding time

		0.100

		m3



		

		Time needed for Temperature Sensor Response to PLC / HMI for reprocess

		3.00

		secs



		

		Holding Time in sec

		15

		secs



		

		Min Distance to be provided between Temp Sensor and Diversion Valve 

		7.1

		 



		 

		

		

		



		Holding loop length   in meters to achieve 4 seconds Holding Time

		35.7



		Min Distance to be provided Temperature Sensor Response to PLC / HMI for reprocess

		7.1



		Total Length of the holding loop in meters till FDV 

		42.8







Fig: 5 (a)

















Table 5b: Holding Loop Calculation Dairy Products whose Flow Rate type is Laminar (Re<2100)



		

		

		

		



		Holding coil length-Calculations

		 

		38 mm Dia Holding pipe



		

		Flow rate

		5000

		LPH



		

		Pipe OD

		0.038

		meters



		

		thickness

		0.0016

		meters



		

		ID

		0.0348

		meters



		

		Area

		0.00095

		sq.m



		

		Velocity

		1.46

		m/s



		

		Density

		1027

		kg/m3



		

		Dynamic viscosity

		0.03

		Ns/m2



		

		Reynolds no.

		 

		 



		

		 

		1740.48

		Stream Line Flow



		

		Max Velocity in holding loop (Vmax)

		2.92

		 



		

		Holding coil length to achieve 4 sec holding

		12.00

		m



		

		Volume at Maxflow and holding time

		0.011

		m3



		

		Time needed for Temperature Sensor Response to PLC / HMI for reprocess

		1.00

		secs



		

		Holding Time in sec

		4.1

		secs



		

		Min Distance to be provided between Temp Sensor and Diversion Valve 

		2.9

		 



		 

		

		

		



		Holding loop length   in meters to achieve 4 seconds Holding Time

		12.0



		Min Distance to be provided Temperature Sensor Response to PLC / HMI for reprocess

		2.9



		Total Length of the holding loop in meters till FDV 

		14.9





Fig #6: Two Single Seat Valve in Series:
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Dairy Products and Equipment Sectional Committee, FAD 19

FOREWORD

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Dairy Products and Equipment Sectional Committee had been approved by the Food and Agriculture
Division Council.

The batch pasteurizer is used for pasteurizing milk. It is used for operations where the volume of milk is too small
to justify the use of the continuous flow HTST (High Temperature Short Time) system. This standard covers a
batch pasteurizer in which the heating is done by steam injected into water. The batch pasteurizer may also be used
for dairy products like cream and ice-cream mix, with suitable modified arrangements for agitation.

The batch pasteurizer consists of a cylindrical vessel enclosed in a double-walled insulated container. It is fitted
with a lid and is provided with an outlet cock or valve, an agitator and other necessary accessories for heating
and cooling.

This standard was first published in 1964. This first revision is being carried out to update the material of
construction and requirements as per the latest advancement in the area.

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.
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Indian Standard

STAINLESS STEEL BATCH PASTEURIZER —
SPECIFICATION

( First Revision )

1 SCOPE

This standard prescribes the constructional details
and dimensional requirements for stainless steel
holding type batch pasteurizers of 500, 750 and
1 000 1 capacities for pasteurizing milk at 63°C for
30 min or any other time-temperature combination,
wherein the temperature of pasteurization does not
exceed 65°C, the heating being done by injecting
steam into water.

2 REFERENCES

The following standards 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.

1S No. Title
5522 :2014 Stainless steel sheets and strips
for utensils — Specification
(third revision)
3 CAPCITY

The rated capacity of the pasteurizer is the capacity to
a depth of 50 mm below the top edge of the cylindrical
vessel.

4 MATERIALS

4.1 All component parts, the surfaces of which come
into contact with milk shall be made of stainless steel
conforming to a designation Austenitic X04 Cr19 Ni9
(see IS 5522 : 2014, Grade 304).

4.2 The inner wall of the outer container shall be made
of milk steel painted or otherwise made rust-proof. The
outer wall of the outer container shall be made only with
stainless steel conforming to a designation Austenitic
X0, Cr , Ni, (see IS 5522 : 2014, Grade 304).

4.3 All other parts, surfaces of which do not come in
to contact with the milk, shall be made of a material
which is either corrosion-resistant or is rendered
corrosion-resistant by a suitable preservative treatment
on a prepared rust-free surface.

5 SHAPE AND DIMENSION

The batch pasteurizer shall conform in design to Fig. 1
and Fig. 2. Dimensions shown in the figures are only
approximate. Variations shall be permitted so long as
the batch pasteurizer meets the other requirements of
the standard and works efficiently.

6 FABRICATION

6.1 Inner Container

All surfaces which come into contact with the milk shall
be finished smooth and all corners shall be rounded off
to a radius of not less than 6 mm.

6.1.1 All joints which come into contact with the milk
shall be welded and finished smooth.

6.1.2 The top edges shall be flanged and shaped as
shown in Fig. | or Fig. 2. The bottom shall be sloped
and also dished at portion adjacent to outlet valve as
shown in figures. The top portion of pasteurizer shall
be so designed as to ensure that no external condensate
flows into inner vessel.

6.2 Heating and Cooling Annular Cavity

A spray pipe for letting water into the jacket at a pressure
of not less than 1.5 kg/cm? shall be fitted near the top
end of the annular space between the inner container and
the outer jacket. A distributor for steam or steam injector
heater shall be equipped with a siphon-type water trap or
overflow, drain-cock and steam and water connections.
The heating system shall be able to attend the desired
pasteurization temperature within shortest possible time.

6.2.1 Cooling Medium

The batch pasteurizer shall have suitable cooling
facility to bring down milk temperature below 4°C
within shortest possible time.

6.2.2 Raw milk fill line to be provided with non-return
valve.

6.3 Insulated Outer Jacket

All joints of the jacket shall be welded and smoothly
finished. Alternatively, bolted connections are
permitted. The annular space between the outer and the
inner wall shall be filled with an insulating material.
The quality and the packing density shall be such as to
provide the desired insulation (see 11.3).
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6.4 Supporting Legs

The supporting legs shall be securely welded to
the bottom of the outer container as shown in Fig.1
and Fig. 2. The legs shall be provided with adjustable
feet.

7 AGITATOR

7.1 The agitator shall consist of a smoothly and
brightly finished stainless steel propeller driven by
totally enclosed electric motor and reduction gear box.

7.2 The mechanisms of the agitator shall be such that
it is possible to maintain the agitation throughout the
holding period:

a) to prevent the fat globules of milk from rising,

b) to reduce the formation of milk foams to the
minimum, and

c) to ensure uniform heating.

7.3 All surfaces which come into contact with milk shall
be finished smooth. All joints which come into contact
with milk shall be welded and finished smooth. All
concerns shall be smoothly rounded off to a minimum
radius of 6 mm.

7.4 Agitator shaft to be fitted with umbrella or
drip shields to protect against the entrance of
contaminants.

8§ COVER

8.1 The cover shall perfectly fit the inner vessel. In the
case of 500 land 750 1 pasteurizers, it shall be secured
to the outer container through a hinged bracket. In the
case of 1 000 1 pasteurizer, the cover, in addition to the
hinged mechanism, shall be provided with a counter-
balancing device for easy handling. Locking clips shall
be provided to hold the cover securely to the inner
container. Alternative designs of loose hinged type
cover with welded on bridge and fitting arrangement
as shown in Fig. 2 are permissible so long as the cover
is capable of being opened easily for cleaning and
inspection of the inner vessel.

8.2 Openings in the tank or cover must be equipped
with raised edges to prevent surface drainage into
the milk. Condensation diverting aprons are to be
provided as close to the vat as possible on all pipes,
thermometers, temperature sensing elements and other
equipment extending into a vat unless a watertight joint
is provided.

9 ACCESSORIES

The pasteurizer shall be provided with the following
fittings and accessories.

9.1 Flush Discharge Valve/Cock

The pasteurizer shall be fitted with 50 mm diameter
stainless steel flush closing sanitary type discharge
valve/cock. The design of the valve/cock shall be such
that there is no chance of milk pocket being formed
in their body and fittings. Outlet valves must be leak
detector type, which are designed to prevent leakage
of raw milk past the valve body. Outlet valves must
be fitted with stops that provide the operator with a
physical indication of complete valve closing during the
entire filling, heating and pasteurization holding period
operation. Outlet valves must be of the close-coupled
design to prevent the accumulation of unpasteurized
milk in the valve when in the closed position.

9.2 Indicating Thermometer

An indicating thermometer having a range from 1 to
100°C with a minimum graduation of 0.5°C shall be
provided for reading the temperature of milk. If so
desired by the purchaser, similar thermometer may be
provided for the water also, and a thermometer pocket
may be welded to the container for fitting the bulb of
the thermometer.

9.3 The pasteurizer may, in addition, be provided with
a suitable milk temperature recorder, if so desired by
the purchaser.

9.4 All component parts and appurtenances, having
surfaces, which come into contact with the milk
products shall be capable of being cleaned and
inspected in position or by dismantling, if necessary.
Stainless steel sanitary spray ball facility for cleaning
of tanks to be provided.

9.5 Necessary provision shall be made for water inlet,
steam inlet and for drain connections or arrangement
with water seal as shown in Fig. 1. The water seal
arrangement as shown in Fig. 1 shall be such as to
ensure that he pressure built up in the jacket does not
exceed 0.1 kg/em?.

9.6 An automatic temperature controller shall be
provided with hooter mechanism after desired holding
time is achieved.

10 WELDING

All welds shall be of satisfactory quality and shall
be free from porosity and shall not be brittle. A filter
material that deposits weld metal with a composition
and structure as near as that of the material being
welded shall be used.

11 TESTS

11.1 The inner stainless steel container shall be leak
proof. The inner wall of the outer container with all the





fittings in position shall be leak-proof when subjected
to a hydraulic pressure of 0.35 kg/cm?.

11.2 The heating system shall be capable of heating the
milk in the inner vessel from an initial temperature of
32°C to a temperature of 65°C within 30 min.

11.3 During the operation of the pasteurizer, the
temperature of the outer surface of the outer container
shall not exceed 40°C.

12 MARKING

12.1 Each pasteurizer shall be legibly and indelibly
marked with the following information:
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a) Manufacturer’s name, trade-mark or initials;
b) Year of manufacture; and
¢) Capacity of the pasteurizer.

12.2 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.















Bureau of Indian Standards
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Dairy Products and Equipment Sectional Committee, FAD 19

FOREWORD

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Dairy Products and Equipment Sectional Committee had been approved by the Food and Agriculture
Division Council.

The road milk tankers are used to transport by road pre-cooled milk in bulk form. The tankers are designed
to be mounted on trucks or built on a semi-trailer. Pre-cooled milk is held in these tankers within the required
temperature limits for long hauls. The capacity and the type of tanker has to be decided on the basis of the volume
of the milk to be moved, the distance to be covered, the weather condition and the road regulations.

The purchaser is also required to make arrangements for the truck chassis or the semi-trailer, get the drawings and
axle loads approved by the local transport authorities, as well as arrange to mount the tanker thereon. The overall
dimensions of the road milk tanker with accessories shall not in any way infringe the local transport authority
regulations in force from time to time.

This standard covers the tanks made from stainless steel only. This standard contains clauses 7.3.1, 9.6, 12.2
and 12.3. Which call for agreement between the purchaser and the supplier.

This standard was first issued in 1963. The various provisions of that standard have come under review of the
Dairy Products and Equipment Sectional Committee from time to time in view of the multiplicity of capacities
and designs due to increased usage of road milk tankers in the country. The first revision was brought out in 1976
with a view to bringing the standard up-to-date. In first revision, typical figures and dimensions of road milk
tankers were included, most desirable capacities were specified and the various requirements were made more
elaborate. This second revision is being carried out to update the material of construction requirements as per the
latest advancements in the area.

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.
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Indian Standard

STAINLESS STEEL ROAD MILK TANKERS —
SPECIFICATION

( Second Revision )

1 SCOPE

This standard prescribes the requirements of tanks and
fittings for road milk tanker with inner tanks fabricated
from stainless steel. This standard does not cover
specification for the truck chassis or semi-trailer, its
running gear or its accessories or any parts thereof.

2 REFERENCES

The following standards 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:

1S No. Title

1182 : 1983 Recommended practice for
radiographic examination of fusion
welded butt joints in steel plates
(second revision )

2062 : 2011 Hot rolled medium and high tensile
structural steel (seventh revision)

3382 :1965 Stainless steel milk pipes and fittings

3658 : 1999  Code of practice for liquid penetrant
flaw detection (second revision)

4853 :1982 Recommended practice for
radiographic inspection of fusion
welded butt joints in steel pipes (first
revision)

5522 :2014 Stainless steel sheets and strips
for utensils — Specification (third
revision)

5856 :2017/ Welding consumable —  Wire

ISO 14343 electrodes, strip electrodes, wires and
: 2009 rods for arc welding of stainless and
head resisting steels — Classificaiton
( second revision)
6450 : 1971 Rubbers for the dairy industry

3 GENERAL DESCRIPTION

The tanks shall consist of the inner vessel, insulation
outer casing, fittings and mountings, and supports for
mounting the tank on the truck chassis or semi-trailer.

4 CAPACITY

4.1 The nominal brimful capacity of rigid truck chassis-
mounted tanks shall be 5 000 and 9 000 1, depending
on the use of single compartment, double compartment
and triple compartment.

4.2 The nominal brimful capacity of the semi-trailer
mounted tanks shall be 12 500 to 24 000 1 depending
on the use of single compartment, double compartment
and triple compartment.

5 SHAPE

Inner vessel and outer casing shall be of horizontal
cylindrical or elliptical shape with dished or conical
ends. The mountings should be such that each
compartment shall have a positive slope towards its
outlet for ensuring complete drainage of the contents
form the compartment.

6 DIMENSIONS

6.1 The typical dimensions and general arrangements
of semi-trailer-mounted road milk tankers having
single, double and triple compartments are given in
Fig. 1, 2 and 3 respectively.

6.1.1 The mass distribution for semi-trailers of single,
double and triple compartments are given in Table 1, 2
and 3 respectively.

6.2 The typical dimensions and general arrangement of
truck chassis-mounted road milk tankers having single,
double and triple compartments are given in Fig. 4, 5
and 6 respectively.
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Table 1 Mass Distribution for Semi-Trailer-Mounted
Road Milk Tankers with Single Compartment

( Clause 6.1.1)
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S1 No. Item Mass, kg
Tractor Tractor Rear Trailer Total
Front Axle Axle Axle
(M (2 3) “ ®) (6)
i) Tractor with cab, crews, tools, etc. 2620 1 640 Nil 4260
i) Trailer and fifth wheel 70 765 1680 2515
iii) Empty tank and milk pump 110 1175 1410 2 695
iv) Pay load of 13 000 1 of milk 540 5840 7010 13 390
V) Total mass 3340 9420 10 100 22 860
vi) Maximum load recommended by tractor and trailer
manufacturers 4064 8128 8128 18288
vii) Overload, percent Nil 15.85 24.31 25.00
Table 2 Mass Distribution for Semi-Trailer-Mounted
Road Milk Tankers with Double Compartment
( Clause 6.1.1)
SI No. Item Mass, kg
Tractor Tractor Rear Trailer Total
Front Axle Axle Axle
(1) ®)) (3) 4) ) ©)
i) Tractor with cab, crews, tools, etc. 2490 1 640 Nil 4130
i) Trailer and fifth wheel 60 745 1680 2485
iii) Empty tank and milk pump 130 1300 1570 3000
iv) Pay load of 13 000 litres of milk 585 5745 6905 13235
V) Total mass 3270 9430 10 160 22 860
vi) Maximum load recommended by tractor and trailer
manufacturers 4264 8128 8128 18288
vii) Overload, percent Nil 16.06 24.97 25.00
Table 3 Mass Distribution for Semi-Trailer-Mounted
Road Milk Tankers with Triple Compartment
( Clause 6.1.1)
SI No. Item Mass, kg
Tractor Tractor Trailer Total
Front Axle  Rear Axle Axle
(2) (3) 4 (5) (6)
Tractor with cab, crews, tools, etc. 2 480 1 640 Nil 4120
Trailer and fifth wheel 60 745 1 680 2485
Empty tank and milk pump 140 1365 1 640 3165
Pay load of 13 000 I of milk 650 5640 6790 13 080
Total mass 3355 9395 10 110 22 860
Maximum load recommended by tractor and 4064 8128 8128 18 288
trailer manufacturers
vii) Overload, percent Nil 15.6 24.4 25.0
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7 MATERIAL

7.1 The inner vessel, manhole rim, manhole door,
outlets and outlet valves, air breathing arrangement and
internal ladder if any shall be made of stainless steel
conforming to a designation austenitic X0, Cr19 N
(see IS 5522 : 2014, Grade 304).

7.1.1 The air breathing arrangement may also may
also be made of rubber conforming to the requirement
prescribed in 7.4.

7.2 The mild steel plates for construction of outer
casing (outer vessel) shall conform to IS 2062.

7.2.1 The external ladder, tank supports, lifting hooks,
hinges, bolts and nuts, etc. should be made from
structural steel (see IS 2062).

7.2.2 The stainless steel plates for construction of
outer casing (outer vessel) shall confirm to designation
austenitic X0, Cr , Ni, (see IS 5522, Grade 304).

7.2.3 Tank supports saddle and fixing grip bolt
(U-bolt) assembly should be made from structural steel
(see IS 2062).

7.3 Insulation

The insulation may be of glass wool or of plastic
foam material or of any other suitable insulating
material. However, the quality and thickness of the
insulating material shall be such as to preventing 24 h a
temperature-rise of not more than 2°C in the tank full of
water when the difference between the temperature of
water and that of the atmosphere is not more than 35°C.
The insulating material should not be affected if the
tank is sterilized by steam. The above temperature-rise
shall not take into consideration the sensible heat that
may be stored in the empty tank at the time of filling.
Before recording the temperature, the water shall be
gently agitated to make the temperature uniform within
the tank.

7.3.1 The material for insulation shall be as agreed to
between the purchaser and the supplier.

7.4 Material used for sealing shall be rubber of non-
toxic, stable and non-absorbent quality and shall have
smooth surface and shall not deteriorate when in
contact with milk and cleaning agents. The rubber used
should preferably be acrylonitrile butadiene copolymer
(NBR) of type B3 or polychloroprene of type C3 of
IS 6450.

8 THICKNESS

In both the types of tankers the thickness of the mild
steel used for outer vessel shall not be less than 3 mm
and the thickness of stainless steel for inner vessel shall
not be less than 2 mm.

9 FITTINGS

9.1 Vent

One or two holes drilled in the outer vessel preferably
at the bottom to act as breather vent for air temperature
in between the inner and outer vessel to provide
protection during expansion or contraction according
to temperature variations.

9.2 Manhole

A circular top manhole of a diameter not less than
450 mm shall be provided for each compartment. The
manhole cover shall be hinged to man way rim and be
of easily openable type. The cover shall be fitted with
pressure and vacuum relief valves which are of easily
cleanable type. The manhole shall also be provided with
a dust cover of hinged and easily openable type. The
dust cover shall be provided with a locking device. The
dust cover shall be made of stainless steel conforming
to a designation austenitic X0, Cr,, Ni, (see IS 5522,
Grade 304). The dust cover shall be periodically
cleaned and shall be free from any milk solids and other
foreign contaminants.

9.3 Tank Supports

These shall be designed to suit the truck chassis or
semi-trailer and shall be welded on either side of the
tank for anchoring the complete tank to the supports of
truck chassis or semi-trailer.

9.4 Outlets

One outlet of diameter 63.5 mm (see IS 3382) shall be
located at the bottom of each tank compartment with the
discharge pipes of stainless steel with sufficient slope
ending in 63.5 mm stainless steel two m-way valve of
sanitary design (preferably flanged type on one end and
having union and liner on another). Outlet valves shall
be suitably housed in stainless steel boxes with padlock
doors. Arrangements shall also be made for drainage
of water from the boxes. The tank outlet and discharge
pipe shall get proper mechanical turbulence of 1.5 m/s
during clean-in-place cycle.

9.5 Cleaning Devices

Each compartment should have cleaning devices
capable of cleaning the entire inside of the tank. These
may be of spray ball or rotating turbine type in sanitary
construction. Spray balls fitted inside the tank shall
be self-cleanable during clean-in-place cycle. Manual
cleaning and preventive maintenance of clean-in-place
spray balls shall be recorded. Cleaning devices shall
be periodically checked for blockage and shall have
360 degree cleaning radius.

9.6 Other Optional Fittings

If desired by the purchaser, a sanitary milk pump with
inner-connecting fittings, a roll of food quality rubber





hose pipe with end fittings, hose rack, calibrated dip
stick of stainless steel for measurement of volume,
walk way and drainage tray ending in drain pipe to
remove spilt milk as well as detergents, grab handles,
side ladders on either side, supports, and electric light
fittings shall be provided.

10 CONSTRUCTION

10.1 The inner vessel shall be of welded construction
with all inner welds ground smooth and polished to
sanitary dairy finish. All corners shall have a radius
of not less than 35 mm (except the connection points
between the inner and outer tanks at manhole, cleaning
device, etc) and ends other than those dished to shell,
which shall have a radius of 6 mm. The ends shall be
sufficiently stiffened in order to cope with the braking
impacts. Adequate locking shall be provided between
the inner and the outer vessel to prevent relative
movement between the inner and the outer vessels.

10.2 In case of non-fireproof insulating material being
used, the welding of the outer vessel, when carried out
in position at the time of assembly, should be done with
special precaution so that the insulating material is not
damaged. This may be done by suitable asbestos or
fibre glass or other fireproof insulating materials with
suitable thicknesses backing up the welded positions.

10.3 The inner vessel and all attachments made from
stainless steel shall preferably be welded by the inert
gas arc welding process using argon as the shielding
gas. The filler rods and the bare electrodes for this
process shall conform to grade 308 of IS 5856.

11 FINISH

11.1 All internal welds of inner vessel shall be ground
smooth and all internal surfaces polished to a smooth
finish.

11.2 All welds of the outer casing, wherever accessible,
shall be ground. Welds on tank supports shall be
cleaned.
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11.3 All the welds on the outside surface of the inner
vessel shall be suitably descaled.

11.3.1 Inside of the outer casing shall be given proper
anticorrosive treatment. The outer surface of inner tank
should also be given an anticorrosive treatment before
applying insulation.

12 TESTS

12.1 The inner vessel after grinding the welds and
finishing the surface prior to the application of insulation
shall be tested for water tightness by subjecting it to a
hydraulic pressure of 34 kPa (0.35 kgf/cm?) for 5 min.

12.2 Radiographic test at the joints may be carried out
as agreed to between the purchaser and the supplier
(see IS 1182 and IS 4853).

12.3 The quality of the welds shall be tested by the dye
penetration method (see IS 3658) and the acceptance
limits may be as agreed to between the purchaser and
the supplier.

13 MARKING
13.1 Each tank shall be legibly and permanently marked
with the following information:

a) Manufacturer’s name, trade-mark or initials;

b) Year of manufacture;

c) Capacity of the tank; and

d) Load distribution name plate.

12.2 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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IS 2342: 1963
Indian Standard
SPECIFICATION FOR
MANUALLY OPERATED MILK CAN WASHER
(CAN STEAMING BLOCK)

0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution on 23 April 1963, after
the draft finalized by the Dairy Industry Sectional Committee had been approved by the
Agricultural and Food Products Division Council.

0.2 Small dairy plants or collecting centres are not equipped with mechanical power operated can
washer employ manual washing method_for, handling can at a time. This standard prescribes the
important constructional details of two typical designs of manually operated milk can washer. The
milk can washer could handle any of the milk cans covered by IS: 1373.1962 Speeification—tor

Cans-- The washer could handle a maximum of 40 cans per houﬁ. Steam and }water at a pressure of
0.5 to 1-0-3.5 kg/cm? are required for operating the can washer.

0.2.1 The can washer consists of a heavy cast iron base / mild steel spray galvanized, a steel
tubular support and a cast iron tray or a heavy cast iron base with a manually operated revolving
tray on which the cans are inverted during washing. It is equipped with pedal-operated spring-
loaded valves for water and steam and with ‘a spray pipe orb suitable ]spraying device.

0.3 Wherever a reference to any Indian Standard appears in this specification, it shall be taken as
a reference to the latest version of the standard.

0.4 Metric system has been adopted in India .and all quantities and dimensions appearing in this
standard have been given in this system.

0.5 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 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.

0.6 This standard is intended chiefly to cover the technical provisions relating to manually operated
milk can washer, and it does not include all thethe necessary provisions of a contract.

Commented [AG1]: Provision of steam & Hot water
generation is not available at small centers.

2. No cleaning agent were used for effective cleaning like
washing soda etc.

Commented [AG2]: Only rinsing with hot water is possible
with spraying

|

Commented [AG3]: Water shall be drained off after each
cleaning of can.






1. SCOPE

1.1 This standard prescribes the important constructional details for a pedal-operated milk can
washer (can steaming block) which could handle one can at a time.

2. MATERIALS

2.1 The component parts of the can washer shall be made from cast iron/ -mild steel sheets;-brass
orothermaterialsspray galvanized as specified in 4. Non-metallic materials may be used for joints
sealing, gland and gasketing as necessary.

3. SHAPE AND DIMENSIONS

shall be such

: } —The design of this steam device
as to make it suitable for easy dismantling, cleaning and assembly.
4. FABRICATION

4.1 Base -The cast iron / mild steel spray galvanized base shall be of sturdy construction and of
sufficient strength to give a rigid and stable support for the can while cleaning and sterilizing.
Provision shall be made in the base for securing it firmly to the floor.

4.2 Valve Assembly - The valve assembly shall be secured to the base by bolts and nuts “

or other suitable arrangement. The valve assembly has two valves - one for injecting steam
and the other for water. These valves shall be operated by pedals and shall be capable of
operating separately or jointly. The design of the valve assembly shall be such that it shall
be possible for the can to be washed with cold water, hot water and steam._The stream and
water connection pipes should end outside with suitable non return valves. The valves
should be tested at 6 kg/sq.cm pressure.

4.3 Mild Steel Tubular Support (spray galvanized) - The tubular support, if provided (see 4.4)
shall be a push fit to the valve assembly.

4.4 Tray - In the case of a can washer designed according to Fig. 1, the cast iron /mild steel tray
shall be fixed to the tubular support.
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4.4.2 Necessary arrangements shall be made in the tray to ensure that the waste water is drained

out.

4.6 Spray Pipe- In-the-case-of a-can-washer-designed-aceordingto-Fig—t-aThe tube / pipe with a

number of perforatlons shall be fitted to the mixer. The spray head p1pe shall be covered at the top






and size of holes shall be such that the steam or water is sprayed evenly and in adequate pressure
to ensure that the inside of the can is satisfactorily sterilized and cleaned.

4.7 Pedals - Steam and water supply valves should be operated by pedals. The pedals should be

operatable independently and jointly. These should be named suitably.

5. MARKING

5.1 The can washer (_can steaming block) shall be marked legibly and permanently with the
following particulars:

a) Manufacturer’s name or trade-mark or initials, and
b) Manufacturer’s identification.
5.1.1 The can washer may also be marked with the ISI Certification Mark.

NOTE -The use of the ISI Certification Mark is governed by the provisions of the Indian Standards
Institution (Certification Marks) Act and the Rules and Regulations made thereunder. The ISI 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 ISI and operated by the producer. ISI marked products are also
continuously checked by ISI for conformity to that standard as a further safeguard. Details of conditions
under which a licence for the USC of the ISI Certification Mark may be granted to manufacturers or
processors, may be obtained from the Indian Standards Institution
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Dairy Products and Equipment Sectional Committee, FAD 19

FOREWORD

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Dairy Products and Equipment Sectional Committee had been approved by the Food and Agriculture
Division Council.

The insulated stainless steel milk silos are widely used to store milk, which has already been cooled. These
silos are required to hold the milk without any appreciable rise in the product temperature. 1S 4938 : 2008
‘Insulated stainless steel milk storage tanks, vertical type — Specificdiisnrévisior)’ covers vertical

tanks (without alcove) of capacity 5 000, 10 000 and 15 000 litres. Such tanks are being increasingly used
as they are installed outside the building and occupy less floor space.

The standard was published in 1986 as Part 1 and covered milk storage silos of vertical cylindrical shape of
capacities 60 000 and 100 000 litres. The silos of capacity 150 000 and 200 000 litres were to be covered
in Part 2 of this standard which however was not formulated. In this first revision, the standard covers milk
silos of vertical cylindrical shape of capacity 30 000, 40 000, 60 000 and 100 000 litres and division of the
standard into two parts has been removed.

This standard is intended chiefly to cover the technical provisions relating to insulated stainless steel milk
silos, and it does not include all the necessary provisions of a contract.

The word ‘stainless steel’ appearing at various places in this standard shall mean stainless steel conforming
to designation X04Cr19Ni9 of IS 6911 : 1992 ‘Stainless steel plate, sheet and strip — Specifiization (
revisior)’. Only Stainless Steel Tungsten Inert Gas (TIG) Arc Welding using AWS ER 308L/ 316L filler metal
conforming to IS 2811 : 1987 ‘Recommendations for manual tungsten inert-gas arc welding of austenitic
stainless steeffi(st revision)’ shall be done for all joints in stainless steel sheet.

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 valuesv{sed’. The number of significant places
retained in the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

INSULATED STAINLESS STEEL SILOS FOR
MILK STORAGE CAPACITY 30, 40, 60 AND
100 klo litres — SPECIFICATION

( First Revision)

1 SCOPE 4.3 Non-metallic material, neoprene or nitrile rubber
etc, may be used in product contact surfaces for
This standard prescribes the requirements f@ealing and gasketing, provided such material are
insulated, stainless steel vertical cylindrical millgon-toxic, non-absorbent and corrosion resistant and
silos (with alcoves) of 30 000, 40 000, 60 000 anshall not impart any objectionable odour or flavour
100 000 litres capacities. when such material come into contact with the milk

or the milk products in the tank.
2 REFERENCE

. i . . 5 SHAPE AND DIMENSIONS
The following standard contains provision which

through reference in this text, constitutes provision1 The silos for milk storage shall be of vertical
of this standard. At the time of publication, theylindrical shape for the body with flat bottom
edition indicated was valid. All standards are subjesfoping towards the outlet and conical (15°
to revision and parties to agreements based on thisproximate) top. The tank shall be directly
standard is encouraged to investigate the possibil§jMpported on concrete plinth.

of applying the most recent edition of the standalgj_2 The silos for milk storage shall generally

indicated below: _ conform to the design given in Fig. 1 to 4.
IS No. Title Dimensions given in the figure are only approximate.
325 : 1996 Three-phase induction motors —yariations in dimensions shall be permitted by
Specification fifth revision arrangement between the supplier and the purchaser,
so long as the capacity and the performance

3 CAPACITY requirements are satisfied.

3.1 Gross Capacity 6 FABRICATION

The gross capacity is the full capacity of the tank

and is 5 to 10 percent more than the rated capaci-me tank shall be of vertical double walled, insulated

and welded construction of sanitary design.

3.2 Rated Capacity 6.1 Inner Vessel

Volume of the inner vessel, when filled upto 100 mm o )
The cylindrical shell, conical top and flat bottom of

below the line where cylindrical shell joins the "™
conical top, shall be not less than the rated capacﬁ@e inner vessel shall be formed to shape and welded.

namely 30 000 litres, 40 000 litres, 60 000 litres arﬁ” attachments welded to inner vessel shall be of

100 000 litres. stainless steel. The welded joints shall be finished
ground smooth from inside and shall be watertight.
4 MATERIAL All inside stainless steel surfaces of the shell shall

have either 2B mill finish or be polished to 150 grits.
4.1 The inner and the outer shell and other parfthe minimum thickness of the inner cylindrical shell,
except light and sight glasses and sealing gaskewnical top and flat bottom shall be 2.5 mm, 3.0 mm
which come into contact with milk, shall be made adnd 3.0 mm respectively for 30 000 litres and 40 000
stainless steel conforming to designatiohitres tanks but 3.0 mm, 3.0 mm and 3.0 mm for
X04Cr19Ni9 of IS 6911 60 000 litres and 100 000 litres milk silos. The inner

4.2 The insulating material shall be of suitable typ&h€l!l flat bottom shall have a slope ofl% towards

such as polyurethane foam and expandélae inlet-cum-outlet of the tank to facilitate free and
polystyrene. complete drainage of milk and CIP solution to the

outlet.
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6.2 Outer Shell 6.2.1 MS Stiffeners

The outer shell, conical top and flat bottom shall i8tiffeners between inner and outer shells as well as
fabricated from minimum 2 mm thick stainless stealupporting structure (cradle) for the bottom of the
sheet. The welded joints shall be sound and finishedlk silo (seeFig. 2 and Fig. 4) shall be provided of
ground smooth from outside. All outside stainlessild steel. The cradle provided to the bottom of the
steel surfaces of the shell shall have either 2B mitlilk silo shall be so designed as to take the weight
finish or be polished to 150 grits. The rings foof the silo when filled with milk. All mild steel used
supporting the tanks from its body shall be of milth construction of the milk silo shall be painted with
steel. two coats of epoxy primer after thorough derusting.
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6.2.2 Metal Contact 7 FITTINGS AND ACCESSORIES

The construction shall be such that there should el The milk silo shall be provided with suitable
no metal-to-metal contact between the inner and tggenings for accessories and fittings as described
outer shells except at the places where the fittingglow and shown in Fig. 1 to 4. All fittings and
and mountings for the milk silos are provided. At thgyountings (excluding welded on connections and
places where mild steel stiffeners are provide¢ghermometer pocket) and components of agitator,
insulated padding shall be fixed between the inn@hich come into contact with milk in the tank, shall
stainless steel shell and stiffeners. be capable of being easily dismantled for cleaning

6.2.3 Joint Curvatures and sterilizing purposes.

The radii of all welded and permanent attachmeft-1 Infet-cum-Outlet

joints shall be at least 6 mm. The radii where thg stainless steel cup welded to the inner shell bottom

conical top and flat bottom join the cylindrical sheljyith a 63.5mm diameter outlet pipe for 30 000 litres

shall not be less than 25 mm. and 40 000 litres capacity and 76 mm diameter for
. 60 000 litres and 100 000 litres capacity milk silos

6.2.4 Drain Hole respectively shall be provided as intmoutlet.

The outer shell shall be provided with one or mo

I .
drain holes of 8 mm diameter at the lowest point.-?'l'2 Outlet Discharge Valve

A sanitary design leak proof stainless steel two way
plug type or butterfly flanged valve ending in
The annular space between the inner and the ouemplete stainless steel SMS union at other end, as
shells shall be packed with suitable insulatinghown in Fig. 1 to 4, shall be fitted to the intett
material such as polyurethane foam and expandedtlet opening. The design and construction of the
polystyrene etc. The entire stainless steel cylindricédlve shall be such as to ensure a flush closing with
body, flat bottom and conical top of the inner vess#le inner shell and also proper cleaning and hygienic
shall be insulated in three layersegFig. 2 and conditions.

Fig. 4) as follows: 7.1.3 Sampling Cock

6.3 Insulation

a) First layer — 15 mm thick polyurethane
foam insulation of density 30 to 35 kgim A sanitary design stainless steel sampling cock of
applied circumferentially. size not less than 5.0 mm shall be provided on the

b) Second layer— 50 mm thick expanded outlet nozzle pipe so as to enable samples to be
polystyrene insulation of density 16 to odaken even _vvh_en only 5 percent of the full capacity
kg/me, applied longitudinally. of the tank is filled.

¢) Third layer — 50 mm thick expanded7.1.4 Air Vent

polystyrene insulation of density 16 to 20 ) _ o )
kg/m?, applied circumferentially. A stainless steel air vent of minimum size 450 mm

: : _— .._shall be provided on top of the tank. The vent shall
The_ |r_15ulat|on g ¢y appl_led s SQEIYEB joint ave sufficient free opening area (with wire mesh
All JomtSdSh%I]I bs_tsealed chtzfllé);umen or ipi ﬁver fitted) to prevent formation of partial vacuum
COMPOUNTQgne DITLIMSR Y compound s ring cleaning in place/emptying and pressure
be applied uniformly on both the surfaces and all,;4 "o during filling of the milk silo. The vent

four sides of first and second layers of insulation angd il pe protected from ingress of vermin/insects by
on inside surface and all four sides of third layer %movable wire mesh cover. The condensate

NS Rgn. collection tray, made out of 2.5 mm stainless steel
6.4 Alcove sheet, in circular design shall be provided for the air
vent with a provision to drain off the condensate

The alcove arrangement shall be of size 1 800 mntsllected during the CIP operation. This is to be

1 500 mm and projecting 900 mm from the silo asrovided to have clean outer surface of the silos,
shown in Fig. 1 to 4. The alcove shall accommodatghich otherwise would have soiled mark. The vent
the inletcumoutlet, man way, level indicator,shall also be protected by a hood to prevent any dirt
thermometer pocket and sampling cock. Alcove shalt other particles falling from above. The hood

be fabricated from 3 mm thick stainless steel shesfiould be bolted down.

and shall be directly bolted onto the outer shell (N

S stainless steel bracket shall also be provided near
milk silo.

the air vent for fixing and hanging rope ladder.
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7.1.5 Manhole prevent any milk leakage from the silos. The side

) ) _agitator shall ensure non-separation of fat and
An oval shaped stainless steel manway of dimensiofisitorm mixing of milk in the tank within 10 min.
approximately 550 mm x 405 mm shall be provided ) ) o ]
at the front end of the tank as shown in Fig. 1 a n-metallic parts, if any, coming into contact with

Fig. 3. The man way shall be provided with a leadite milk shall be made _of a material, which has no
proof hinged insulated stainless steel door witidverse effect on the milk.

tightening and locking device. The man way doofhe agitator shall be of sanitary construction and
shall open inward but at the same time it can also easily cleanable by spray of cleaning liquid during
taken out when necessary. The gasket of the ddoiP of tanks refer given i7.1.6 Performance of
shall be of endless construction food grade neopreglectric motor in general should conform to 1S 325.
or nitrile rubber of good quality for airtight closing.The geared motor should be provided with stainless
steel shroud. The shroud shall be easily
dismountable and shall have provision for air

One number removable type stainless steel chemi€jfulation and cable entry.

clea_ning device shall be provided a_t the apex of the1 g Level Indicator and Transmitter

conical top of the tank for spraying of cleaning

liquid over the complete interior surfaces during CIFPhe milk silo shall be provided, as shown in Fig. 1
and facilitate thorough cleaning. The cleaningnd Fig. 3, with a sanitary type liquid level indicator
device shall have stainless steel unions at the ouderd transmitter. All the milk contact parts shall be of
end connections. The minimum size of the openirgjainless steel. The liquid level indicator shall be
shall be 51 mm for milk silos of 30 000 litres andliaphragm type differential pressure transmitter and
40 000 litres and 63.5 mm for milk silos of 60 00@f make as agreed to between the purchaser and the
litres and 100 000 litres. The spraying device shatlanufacturer. Suitable LED indicator shall be
either be of the fixed ball type or alternatively of therovided to indicate the milk level in the silo, with
turbine type. its mounting arrangement. It shall work on 230V,
single phase ac supply and shall have an accuracy
of + 0.25 percent. The opening for electronic level
indicator shall be provided with a blind counter

7.1.6 Opening for Chemical Cleaning

7.1.7 Mechanical Agitator

The vertical type mechanical agitator milk silos
of 30 000 litres and 40 000 litres and side agitatJAn9e:
for milk silos of 60 000 litres and 100 000 litres sha
be provided.

The vertical type mechanical agitator shall considfie tank shall be provided with a thermometer to
of a stainless steel shaft and adequate numberiifficate the temperature of milk inside tank. A
impellers driven by a suitable rating TEFC squirre}00 mm long stainless steel inclined thermo well for
cage flanged induction motor with IP 55 protectiofserting the bulb of stem type dial thermometer will
and an oil dr|p proof reduction gearbox as shown nﬁ welded to the inner as well as outer shells of the
Fig. 1. The mechanical agitator shall run on slof@nk as shown in Fig. 1 and Fig. 3. The thermo well
Speed’ genera”y around 32 rpm, to ensure n(ﬁ'ha” be made from 25 mm diameter stainless steel
separation of fat and uniform mixing of milk in thePipe with a suitable size boss for the thermometer.
tank within 10 min to enable drawing a trulyThe range of the thermometer shall be 0 to 100°C and
representative sample from the tank. The agitatdte minimum graduation in case of dial type
shaft shall be made out of a single piece solid rod @falogue thermometer shall be of 2°C. Suitable
stainless steel of 42 mm diameter. The opening fof@inless steel bracket shall be provided for
agitator shaft shall be protected against entrancedeunting the thermometer on front side of the tank.
external matter by providing easily removabl : .

fittings of sanitary design. The step bearing provid(:?dl'10 Light and Sight Glass
at the bottom of the vertical shaft agitator shall bene each of light and sight glass assemblies shall be
so located that it will not interfere with the drainaggrovided with minimum 140 mm diameter toughened
of the milk from the tank. The agitator assembly shajlass as shown in Fig. 1 and Fig. 3. The light glass
be mounted on stainless steel supporting structurgssembly shall be provided with stainless steel

The side agitator shall consist of a stainless std@mpshade and a lamp holder of brass for mounting
shaft driven by a suitable rating 8 pole TEFC squirrél lamp suitable to operate on 24 V dc system. The
cage flanged induction motor with IP 55 protectiorftainless steel sight glass assembly shall be so
as shown in Fig. 3, and a suitable mechanical sealp@sitioned that one can get the full view of the

I}.1.9 Indicating Thermometer
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inside of the tank and easily read from the zero levEhe level probes may be provided, if desired by the

to the full capacity level mark. purchaser. The type, make and their mounting

7111 Sand Blasted Level Marks arrangement shall be as agreed to between the
purchaser and the manufacturer. The level probes

The tank shall be calibrated for the rated capacitgpenings shall be provided with suitable SS plugs.

The full cylindrical part of the tank shall be

calibrated in such a manner that there is a cle&rFINISH

marking after every 500 litres intervals on the inNgJ 1 Finish of Mild Steel Parts

shell of the tank at opposite side of the sight glass.

The calibration should be done with sand blastédll mild steel supports/stiffeners used in

level marks so that the calibrations are clearigonstruction of the milk storage tank shall be

visible through the sight glass. painted with two coats of epoxy primer after

7.1.12 Ol Throw Cup thorough derusting.

In case of milk silos of 30 000 litres and 40 008'2 Finish of Stainless Steel Parts

litres an oil throw cup or umbrella shall be fitted Ofijther 2B mill finish of all the stainless steel surfaces
a vertical agitator and it shall be fabricated frongha|| be retained or finished smooth by buffing to
stainless steel. The cup may also be of mouldggg grit. All welding joints shall also be finished

rubber with coiled spring for clamping. A cup typ&mooth by buffing to 150 grit.
stainless steel tray below the oil through cup shall

be provided on the shaft for collection of leaking o TEST

and protection.

. 9.1 The inner shell of the tank shall be tested for
7.1.13Lifting Lugs water tightness in the manufacturer’s works after
Minimum three numbers stainless steel lifting luggrinding and polishing the surfaces but prior to
of 12 mm thick plate shall be provided at top.  application of insulation. The tank shall not leak
7.1.14 Safety Railing when filled with water upto the brim.

Circular railing made out of 38 mm diameter stainlesg\ﬁ'ezI dD?:)eini)seg?tir:r:frnsf;ﬁ f;iIL:jreczgdgg;ggt s
steel pipe with 150 mm width x 2 mm thick stainless .
steel kick plate shall be provided all along the; MARKING

periphery of the silo. The railing shall be complete

with suitable numbers of sockets and vertical posts p.1 The tank shall be provided with a stainless
900 mm height. The sockets shall be welded on tegeel nameplate of size 150 mm x 100 mm fixed on

of the silo for fixing the vertical posts. a stainless steel bracket. Following particulars shall
7.1.15 Welding Joints ble tmarked legibly and permanently on the name
plate:

All welded joints shall be sound, free from porosity a)
and brittleness. The joints of inner vessel from inside
and joints of outer shell from outside shall be well
ground and finished smooth to 150 grit. Only TIG
Welding shall be done for all joints in stainless steel c) Capacity of the tank, and

sheet. d) Month and year of manufacturing.

7.1.16 All openings in the tanks shall be so mad
that there is no possibility of accumulation of liqui
or other foreign matters and the entrances aFach tank may also be marked with the Standard
protected against dust, insects and other extrane®srk.

materials. All components parts shall be capable %.2.1 The use of the Standard Mark is governed by
being cleaned and inspected in position or b[

. . ) he provisions of thdureau of Indian Standards
dismantling, If necessary. Act, 1986 and the Rules and Regulations made
7.1.17 Optional Items thergunder. The details of conditions under which

the licence for the use of the Standard Mark may be
Two numbers sockets shall be provided on the sigpanted to manufacturers or producers may be
as provision for mounting high and low level probesbtained from the Bureau of Indian Standards.

Manufacturer’'s trade-mark, name and
address,

Manufacturer’s identification,

0.2 BIS Certification Marking
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Annex IX



Inputs submitted by Er. Ankit Deep, NDRI for revision of IS 6684



1. Include explanatory note in main part of the document.

2. All standards referred in the document must be replaced by their current/latest public versions and reference to IS: 1373-1967 must be removed as IS 1373 has been withdrawn as use of mild steel is not suitable in containers for food products.

3. List of standards to be whose reference is to be updated 

· IS: 1825-1971 Specification for aluminium milk cans

· IS: 3601-1966 Specification for steel tubes for mechanical and general engineering purposes

· IS: 2629-1966 Recommended Practice for hot-dip galvanised iron and steel

· IS:   822-1970 Code of procedure for inspection of welds

4. Section 3: Type of rubber lining material at the support and wheel should be specified.

5. Section 4: A provision for slip free vertical position storage, like stand/stays as in case of bicycles or similar arrangement which can ensure support free storage in vertical position without leaning against any surface, should be provided which should not hinder operation of the trolley.

6. Section 5: All openings, like hollow bore of handle bar etc., should be closed and all edges to be chamfered and ground to smooth finish to ensure that no injury to handler.
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BUREAU OF INDIAN STANDARDS

Program of Work

FAD 33 : Dairy Equipment Sectional Committee

Scope: Standardization in the field of specifications and code of practices for equipment used for
collection, handling, processing, packaging, storage & transportation and testing and analysis in
dairy sector.

Liaison:

Published Standards
S.No IS No. TITLE Reaffirm M-Y No. of Amds Eqv.
1 IS 11585 : 2009 Insulated stainless steel silos for February, 2019 - Indigenous
milk storage capacity 30, 40, 60
and 100 kilo litres - Specification
(First Revision)

2 IS 1223 : 2001 Apparatus for determination of February, 2021 1 Indigenous

milk fat by gerber method -

Specification (Third Revision)
3 IS 16440 : 2016 Stainless steel milk cans - February, 2021 1 Indigenous
Specification

4 IS 1825 : 1983 | Specification for aluminium alloy February, 2021 3 Indigenous

milk cans (Second Revision)
5 IS 2025 : 1962 Specification for cylindrical February, 2021 1 Indigenous

pipettes for bacteriological

examination of milk
6 IS 2311 :1973 Specification for fat extraction February, 2021 - Indigenous
apparatus and milk products (First
Revision) for milk
7 IS 2336 : 1963 Specification for stainless steel February, 2021 - Indigenous
milk vats

8 IS 2342 : 1963 Specification for manually February, 2021 - Indigenous

operated milk - Can washer
9 IS 2343 : 2009 Specification for can washing February, 2019 - Indigenous

trough
10 IS 2492 : 2019 | Stainless Steel Road Milk Tankers - - Indigenous
— Specification ( Second Revision
)
11 IS 2495 : 1963 Specification for cheese hoops February, 2021 - Indigenous
12 IS 2498 : 1963 Specification for cheese knife February, 2021 - Indigenous
13 IS 2504 : 1964 | Specification for hand - Operated February, 2021 - Indigenous
cheese press (Vertical)

14 IS 2647 : 1964 Specification for cheese mill February, 2021 - Indigenous
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15 IS 2688 : 2009 | Insulated stainless steel horizontal February, 2019 - Indigenous
milk storage tank - Specification
(First Revision)

16 IS 2689 : 2019  [Stainless Steel Batch Pasteurizer — - - Indigenous
Specification ( First Revision )
17 IS 2803 : 1964 | Specification for capillary pipette February, 2021 - Indigenous
for direct microscopic count of
milk
18 IS 2829 : 2019 Steam - Jacketed ghee pans / - - Indigenous

boilers (?Stainless?Steel?)? -
?Specification (Second Revision)

19 IS 3382 : 1965 Specification for stainless steel February, 2021 - Indigenous
milk pipes and - Fittings
20 IS 3661 : 2023 Bulk Milk Cooling Tanks - - Indigenous
Specification (second revision of

IS 3661)

21 IS 3893 : 1966 Specification for slides for direct February, 2021 - Indigenous

microscopic count of milk

22 1S 3922 : 1966 Recommendations for ghee December, 2022 - Indigenous
refinery

23 IS 4743 : 2018 Settling tanks for ghee - July, 2023 - Indigenous

Specification (First Revision)
24 IS 4938 : 2009 Insulated stainless steel milk February, 2019 - Indigenous

storage tank, vertical type -
Specification (First Revision)

25 IS 5253 : 1969 Guidelines for cleaning and February, 2019 - Indigenous
sterilizing dairy equipment
26 IS 5567 : 1970 Specification for bottles for February, 2021 - Indigenous
sterilized milk
27 IS 6591 :2023  |Stainless Steel Rail Milk Tank Van - Indigenous
- Specification (first revision of IS
6591)
28 IS 6684 : 1972 | Specification for milk can trolleys February, 2021 - Indigenous
29 IS 9585 : 2021 Lactometers - Specification - Indigenous
30 IS 9853 : 2018 Stainless steel accessories for January, 2024 - Indigenous

village milk collection center -
Specification (First Revision)
31 IS 9854 : 2018 Code for construction of milk January, 2024 - Indigenous
delivery vans (First Revision)

Standards under Development

Projects Approved

SL No. | Doc No. Title
No Records Found

Preliminary Draft Standards

SI. No. | Doc No. Title
No Records Found

Drafts Standards in WC Stage

SL. No. | Doc No. Title
No Records Found
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Draft Standards Completed WC Stage

SI. No. | Doc No. [ Title
No Records Found

Finalized Draft Indian Standard

SI. No. | Doc No. [ Title
No Records Found

Finalized Draft Indian Standards under Print

SL No. | Doc No. [ Title
No Records Found

Total Published Standards:31 Total Standards Under development:(0

Aspect Wise Report

Product : 28

Code of Practices :
Methods of Test :
Terminology :
Dimensions :

System Standard :
Safety Standard :
Others :

Service Specification :
Process Specification :
Unclassified :
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Annexure-I :List of Indian Standards Withdrawn/Superseded

SL No. | IS No. & Year [ Title
No Records Found

Annexure-II :List of Indian Product Standards

SI. No. IS No. & Year Title
1 IS 11585 : 2009 Insulated stainless steel silos for milk storage capacity 30 40 60 and 100 kilo litres - Specification
First Revision
2 IS 1223 : 2001 Apparatus for determination of milk fat by gerber method - Specification Third Revision
3 IS 16440 : 2016 Stainless steel milk cans - Specification
4 IS 1825 : 1983 Specification for aluminium alloy milk cans Second Revision
5 IS 2025 : 1962 Specification for cylindrical pipettes for bacteriological examination of milk
6 IS 2311 : 1973 Specification for fat extraction apparatus and milk products First Revision for milk
7 IS 2336 : 1963 Specification for stainless steel milk vats
8 IS 2342 : 1963 Specification for manually operated milk - Can washer
9 IS 2343 : 2009 Specification for can washing trough
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10 IS 2492 : 2019 Stainless Steel Road Milk Tankers Specification Second Revision
11 IS 2495 : 1963 Specification for cheese hoops
12 IS 2498 : 1963 Specification for cheese knife
13 IS 2504 : 1964 Specification for hand - Operated cheese press Vertical
14 IS 2647 : 1964 Specification for cheese mill
15 IS 2688 : 2009 Insulated stainless steel horizontal milk storage tank - Specification First Revision
16 IS 2689 : 2019 Stainless Steel Batch Pasteurizer Specification First Revision
17 IS 2803 : 1964 Specification for capillary pipette for direct microscopic count of milk
18 IS 2829 : 2019 Steam - Jacketed ghee pans boilers Stainless Steel - Specification Second Revision
19 IS 3382 : 1965 Specification for stainless steel milk pipes and - Fittings
20 IS 3661 : 2023 Bulk Milk Cooling Tanks - Specification second revision of IS 3661
21 IS 3893 : 1966 Specification for slides for direct microscopic count of milk
22 IS 4743 : 2018 Settling tanks for ghee - Specification First Revision
23 IS 4938 : 2009 Insulated stainless steel milk storage tank vertical type - Specification First Revision
24 IS 5567 : 1970 Specification for bottles for sterilized milk
25 IS 6591 : 2023 Stainless Steel Rail Milk Tank Van - Specification first revision of IS 6591
26 IS 6684 : 1972 Specification for milk can trolleys
27 IS 9585 : 2021 Lactometers - Specification
IEC 62037-1: 2012
28 IS 9853 : 2018 Stainless steel accessories for village milk collection center - Specification First Revision
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FOREWARD

The principle of thermal sterilization is simple and like that of pasteurization. The product to be sterilized is heated to a specified temperature and maintained at or above that temperature for a fixed time. The main difference between sterilization and pasteurization is that the temperature required for sterilization are significantly higher that pasteurization (120°C plus as compared to 70-90°C).

Pasteurization is primarily intended to destroy vegetative cells of bacteria and most bacterial spores will survive the process. Pasteurization is therefore used for example with high acid products where growth of spore forming bacteria does not occur. Another example is where the product self-life is too short to allow spore germination and growth to reach unacceptable levels.

Sterilization is typically applied to low acid products requiring an extended shelf life at ambient temperature. Continuous flow sterilization plant is therefore operated in conjunction with aseptic filler or further processed under aseptic conditions.

For microbiologically safe sterilization, it is essential that.

1. The correct sterilization condition is maintained during the entire period of operation

2. The re-infection of sterilized product is prevented.



































Indian Standard (Draft)

EQUIPMENT FOR THE STERILIZATION OF MILK AND OTHER LIQUID DAIRY PRODUCTS- CONTINUOUS FLOW SYSTEMS

1. SCOPE 

This code of practice is concerned with the aseptic processing and packaging of low-acid foods as defined in this code. It does not apply to those low-acid foods in hermetically sealed containers processed by conventional canning procedures nor to those that require refrigeration for their preservation, nor to acid and acidified low-acid products. 

Acidified low-acid and conventionally canned low-acid foods are dealt with in the Recommended International Code of Hygienic Practice for Low-Acid and Acidified Low-Acid Canned Foods.



2. REFERENCES



· Food Safety and Standards (Food Products Standards and Food Additives) Regulation, 2011

· IS 3382 (1965): Reaffirmed 2000: Specification for stainless steel milk pipes and fittings

· IS 4251 (1967): Quality tolerances for water for processed food industry

· Canadian Food Inspection Agency Dairy Establishment Inspection Manual – Aseptic Processing and Packaging Systems

· ISO 14159 (2002): Safety of Machinery — Hygiene Requirements for the Design of Machinery 

· EHEDG Document No.6, The Microbiologically safe continuous flow thermal sterilization of liquid foods.

· CODEX Standards (CAC/RCP 40-1993): Code of Hygienic Practice for Aseptically Processed and Packaged Low-Acid Foods

· 3A Sanitary Standards (11/2003). 12-07: 3-A Sanitary Standards for Tubular Heat Exchangers

· USFDA PMO (2017). Grade “A” Pasteurized Milk Ordinance. United State Department of Health and Human Services





















3. TERMS & DEFINITIONS



3.1. Aseptic processing- Aseptic processing and packaging mean the processing and packaging of a commercially sterile product into sterilized containers followed by hermetic sealing with a sterilized closure in a manner which prevents viable microbiological recontamination of the sterile product. 



3.2. Aseptic zone- The area required to be made and maintained sterile such that sterile product and containers will not be re-contaminated by microorganisms. This zone is bounded by physical barriers such as structural features or sterile air flows. 



3.3. Canned food - Commercially sterile food in hermetically sealed containers.



3.4. Cleaning- The removal of food residues, dirt, grease or other objectionable material.



3.5. Code Lot - All products produced during a period identified by a specific container code mark. 



3.6. Commercial sterility- The absence of microorganisms capable of growing in the food at normal non-refrigerated conditions at which the food is likely to be held during manufacture, distribution and storage. 



3.7. Disinfection- The reduction, without adversely affecting the food, by means of hygienically satisfactory chemical agents and/or physical methods, of the number of microorganisms to a level that will not lead to harmful contamination of food. 



3.8. Equilibrium pH- the pH of a finished food once all components have attained pH uniformity.



3.9. Flow diversion system- Product piping and valving designed to divert potentially non-sterile product from the filler or aseptic surge tank. 



3.10. Headspace means the volume in a container not occupied by the food. 



3.11. Hermetically sealed containers mean containers which are designed and intended to protect the contents against the entry of viable microorganisms after closing. 



3.12. Flexible container means that the shape or contours of the filled, sealed container are affected by the enclosed product.



3.13. Semi-rigid container means that the shape or contours of the filled, sealed container are not affected by the enclosed product under normal atmospheric temperature and pressure but can be deformed by an external mechanical pressure of less than 0.7 kg/cm2 (10 psi), i.e., normal finger pressure. 





3.14. Rigid container means that the shape or contours of the filled and sealed container are neither affected by the enclosed product nor deformed by an external mechanical pressure of up to 0.7 kg /cm2 (10 psi), i.e., normal finger pressure. 



3.15. Hold Section means the section (for example, hold tube) of the food product sterilizing system in which the heated food is maintained for a time and temperature enough to attain commercial sterility of the food.



3.16. Incubation tests means tests in which the heat processed product is kept at a specific temperature for a specified period in order to determine if outgrowth of microorganisms occurs under these conditions.



3.17. Classification of food based on pH-

· Low acid food           pH > 4.5

· Medium acid food    pH 3.7-4.5

· High Acid food         pH < 3.7



3.18. Potable water means water fit for human consumption. Standards of potability should be no less strict than those contained in the latest edition of the "Guidelines for Drinking Water Quality - Volume 1", World Health Organization.



3.19. Preproduction sterilization means the commercial sterilization of all necessary equipment before commencement of production. 



3.20. Product-to-product regenerator means the equipment designed to exchange heat between hot product and cold product aseptically. 



3.21. Scheduled process means all the conditions needed to achieve and maintain commercial sterility of equipment, containers and food. 



3.22. Seals mean those parts of a container which are formed, bonded or fused together in order to close the container. 



3.23. Steam seal means an enclosure that utilizes steam as a barrier to entry of microorganisms. 



3.24. Sterilant means any physical and/or chemical treatment used to achieve commercial sterility. 



3.25. Sterility means commercial sterility. 



3.26. Sterilization temperature means the temperature of the thermal process as specified in the scheduled process. 



3.27. Sterilization time means the time specified in the scheduled process.



4.0 MATERIALS

Equipment and all attachments that are in, or may come into, contact with milk and other liquid dairy product shall be manufactured from stainless steel or materials which are resistant to products being processed, non-toxic, resistant to cleaning agents and disinfection agents in normal conditions of dosage and temperature, and shall not impart a taint to milk and other liquid dairy product.

The grade of stainless steel shall be of a quality at least equivalent to the grade specified in ASTM A480/A480M, especially regarding suitability for welding and resistance to corrosion. 

All product contact surfaces shall be smooth and free of crevices. 

Stainless steel product contact surfaces should have a surface roughness (Ra) less than or equal to 1.0 μm, where Ra is as defined in ISO 4288. A roughness of greater than 1.0 μm may be acceptable if test results have shown that required cleanability is achievable because of design features.



5.0 CONSTRUCTION AND CLEANING AND SANITIZING REQUIREMENTS



5.1 All equipment shall be designed, constructed and maintained to prevent contamination of the product with extraneous matter.

5.2 Items of equipment shall be constructed so that they can be dismantled for inspection, cleaning and sanitizing or shall be designed and constructed for cleaning-in-place (CIP) with suitable provision for inspection.

5.3 Pasteurizers shall be sanitized, using heat or chemically, prior to processing product.



6.0 GENERAL REQUIREMENTS FOR HEAT EXCHANGER

The primary function of a heat exchanger in a sterilization plant is to deliver the desired 
heat transfer whether heating or cooling, for the range of products being processed. The 
heat exchanger should be capable of functioning reproducibly and reliably on a routine 
basis. A heat exchanger in a sterilization plant will not necessarily be designed for maximum heat transfer efficiency. This is because other factors such as the fouling of 
heat transfer surfaces and the balance between capital and running costs, are also taken 
into account. There are a wide variety of heat exchangers used for heating and cooling 
duties in both direct and indirect systems and the following requirements are common to 
all types: 

6.1.1 The heat exchangers should be fully cleanable and preferably drainable. 

6.1.2 Any CIP fluids used must be compatible with the materials of construction under 
the in-use conditions. 

6.1.3 Service fluids in contact with the heat exchanger should not be corrosive. 

6.1.4 If the service side of the heat exchanger is to be drained, complete removal of all 
service liquid must be assured. 

6.1.5 Pockets (dead legs) should not be present at the product side as they present areas 
where product will reside for a much longer time than the mean residence time. 
Pockets moreover are difficult to clean. 

6.1.6 All connections in the sterile area of the plant must be of aseptic design (i.e. 
cleanable, sterilisable and bacteria-tight). 

6.1.7 Where gaskets are used to separate the product from heating or cooling medium, 
there must always be two gaskets between the two flows, while it must be 
impossible to build up pressure between these two gaskets. Hence, the space 
between the two gaskets must have vent and drain wooves, large enough to ensure 
that they cannot be blocked by leaking product, heating medium or coolant. 
Replacement gaskets must fulfil the requirements specified by the manufacturer of 
the heat exchanger. 

6.1.8 In the case of high fouling products, the flow passage should not be too narrow 
otherwise blockage may occur. For some products however, an increased velocity 
can assist in controlling fouling and this must be considered in conjunction with the likelihood of product blockage. 	. 

6.1.9 To prevent stress corrosion, the design should be such that differences in expansion 
and contraction do not lead to unacceptable stress at times of maximum differences 
in temperature, such as start-up, shutdown and cleaning. 

6.1.10 The design should be such as to minimize the risk of recontamination in case of a 
material failure. Methods of minimizing risk include the use of an intermediate 
water circuit for cooling and maintenance of a positive pressure difference between 
the sterile and non-sterile product. 



6.2 Tubular heat-exchangers (THE's) 

All THE's must satisfy the following important requirements in addition to those already 
stated in the general requirements: 

6.2.1 Crevices must be absent C>n the product side and preferably ~n the heating/cooling 
fluid Side also. On both Sides, they present areas where corrosion IS easily initiated; 
on the product side they also adversely affect clean ability. 

6.2.2 The manufacturer must ensure that the welds are of enough quality considering process and cleaning conditions. 

6.2.3 Spacers, if necessary, to ensure correct positioning of tubes in the product side, must 
be designed such that they are easy to clean. 

6.2.4 In the case of highly VISCOUS products, the design should consider the 
prevention of channelling. If required turbulence cannot be achieved, mixing 
elements may be necessary to ensure a homogeneous temperature at the end of the 
heating section. Mixing elements and their mounting should be hygienic. 

6.2.5 If the product contains fibres, for example fruit juices, the cross section should 
be large enough everywhere to prevent blockage of the flow of product. Designs 
with spacers are not suitable for products with fibres, 

6.2.6 The design should be such that no vibrations are generated, 'due to for example 
resonance or vibration of tubes, as this may lead to loosening of screwed connections 
such as pipe couplings, in case of unavoidable sources of pulsations or vibrations, 
installation of pulsation dampeners is recommended. 

In addition to the above requirements, it is desirable to ensure that, as far as possible, the 
flow of product is upwards through the entire installation to eliminate the possibility of 
air being trapped in the system. An upward flow is particularly necessary in the case of 
low product velocities. 

The provision of access for inspection of cleanliness and corrosion is desirable. In certain 
countries such cleanliness provisions may be legally required.



6.3 Types of heat exchanger

There is a wide variety of THE's ranging from the simple jacketed pipe to the more 
complex forms such as the concentric multi tube heat exchanger. 



6.4 Jacketed pipe or mono-tube heat exchangers 

Although the least efficient with respect to heat transfer, jacketed pipes are amongst the 
most hygienic heat exchangers, if well designed and constructed. 



6.5 Concentric multitube heat exchangers with single product channel

To ensure that the design is hygienic, care should be taken to ensure that the inlets as well 
as outlets (including connections between elements) are cleanable and are without dead 
areas. Depending on the length of the tubes, pacers may be needed for support. 



6.6 Coiled tube heat exchangers

Their characteristics are like those of the jacketed pipe heat exchanger and 
concentric multitube heat exchangers with one product channel. Coiled heat exchangers, 
however, are difficult to inspect for cleanliness or corrosion, other than with radiographic 
(Roentgen) methods. Consequently, coiled heat exchangers are not suited for products that 
would require regular inspection of the heat transfer surfaces. If concentric tubes with an 
annular channel are used, spacers will be needed in the product channel. 



6.7 Concentric multi tube heat exchangers with more than one product channel

If there is more than one annular product channel, it is extremely difficult to meet 
hygienic requirements. It will also be difficult to ensure that pressure build-up between 
gaskets is prevented. This type of heat exchanger is not recommended for sterilization 
applications where microbiological safety of the product is paramount.



6.8 Shell-and-tube heat exchangers

This type of heat exchanger can be of acceptable design, provided that aseptic couplings 
are used and welds are of good quality. Product pipes may be connected m series or in 
parallel. If connected in series by welds, inspection will be difficult. If used in parallel, 
shadow areas are difficult to avoid at the tube plates. Product flow should preferably be 
through the tube side only as the shell side will be difficult to clean and inspect. 





6.9 Cleaning in-Place

In some tubular heat exchangers. a shadow effect is unavoidable. This must be taken into 
consideration in devising the cleaning procedure. Often increasing the velocity of the 
cleaning fluid will be sufficient. In other cases, reversal of the direction of the flow of 
cleaning fluid may improve cleaning although this may not be practical in the majority of 
cases. In cases where a detergent concentrate is added in-line. The potential for low 
mixing efficiency of THE's must be considered. Also, for in line addition, care 
must be taken to ensure that vulnerable components such as gaskets and seals are not 
exposed to high concentrations of chemicals at elevated temperatures. 

6.10 Plate Heat Exchangers (PHE's) 

PHE's are widely used for continuous sterilization plant. In addition to the general 
requirements stated above. the following points should be considered: 

6.10.1 It is the responsibility of the plate manufacturer to inspect the steel sheet used for 
absence of flaws. 

6.10.2 Plates may be susceptible to stress corrosion caused by mechanical damage resulting from pulsations and vibrations. Such pulsation/vibration should therefore be 
minimized using appropriate dampeners. 

6.10.3 Plates in contact with sterile product should be checked for mechanical damage and 
cracks at regular intervals. Where practical experience is available on plate life. 
Replacement of the plates should be carried out as part of a standard maintenance 
routine. 

6.10.4 It is recommended that heat exchanger plates should have a surface roughness not 
exceeding an average RA value of 1.0~m as determined by International Standards 
Organization (ISO) standard 468. 1982. 



6.11 Scraped surface heat exchangers (SSHE's) 

SSHE's are particularly suited to the heat treatment of viscous products. They may be of 
horizontal or vertical design and typically 150-200 mm in diameter with a rotating dasher 
assembly. holding blades that scrape or sweep product from the surface to maintain 
effective heat transfer. 

Any cooling medium can be used but direct regenerative heating or cooling with product 
is impractical. Steam is the normal heating medium. Since the heat transfer area available 
is generally much less than other types of heat exchangers. the temperature differences 
required to achieve required heat fluxes are high. In the case of product heating this can 
result in increased fouling. 

Aseptic seals are available for use in sterilization systems and must be used downstream 
of holding to prevent reinfection where, for example aseptic filling follows. 

SSHE's should satisfy the following in addition to the general requirements: 

6.11.1 Any internal bearings must be hygienic in design and cleanable. 

6.11.2 Single seals are satisfactory for static applications; dynamic seals should be double 
with continuous steam or other antimicrobial fluid flushing. 

6.11.3 There should be clear indication of the correct position and orientation of blades 
and rotational direction. 

6.11.4 The design should ensure that air pockets cannot remain trapped in the barre1. 
Hence, the product outlet should be at the highest point. 

6.11.5 The inlet should be below the outlet and the barrel should be drainable. 
Consequently, the inlet should be at the lowest point. 

Other factors to be taken into account when selecting and using a scraped surface heat 
exchanger is: 

6.11.6 If the product is an immiscible mixture of liquids with different densities. it is 
necessary to consider the relative densities and viscosities of the liquids when 
selecting a horizontal or vertical machine. in order to avoid settling or separation. 
The consequences of blade configuration may be considerable. For example, a fully 
bladed machine may give plug flow/mass rotation which gives consistent residence 
time but may also lead to temperature distribution problems. 

6.11.7 During ClP. the velocity through the annular space may well be lower than in 
rest of the line. Design of an adequate ClP process is therefore essential. 



7.0 Sterilization Processes for liquid products

There are many types of continuous sterilization system available, but they all come into one of two categories, direct or indirect.

In a direct system the product is heated by condensation of steam brought into direct contact with the product.

An indirect system is one where the heating medium (steam/ hot water) is separated from the product by a physical barrier and heat transferred across the barrier to heat the product. 

The choice of system is dependent on many factors related to product quality, product characteristic (viscosity, susceptibility to fouling), production requirements (capacity, run length) and economics (capital, running costs).

7.1 Direct Heating: 

There are two types of direct heating, steam injection and steam infusion. In a steam injection process, stem is injected into the product whereas in infusion process the product is sprayed into a steam atmosphere. 

7.2 Stem Injection:

A typical steam injection system, with product preheated in a heat exchanger prior to being heated to sterilizing temperature in the steam injector. The product at sterilising temperature passes into the holding tube, which is maintained under pressure to prevent boiling of the product. After the holding tube the product is passed into a vessel operated under vacuum resulting in boiling of the product. This causes removal of the steam added during injection and evaporative cooling takes place.  By controlling the temperature difference between the preheat and vacuum cooling temperature, all the steam condensed can be removed and dilution or concentration of the product avoided. The cooled sterile product can then be extracted from the vessel and further cooled indirectly and aseptically prior to filling, buffer storage or further processing. 

A key requirement is that the steam condenses immediately when comes in contact with the product thus giving up its latent heat. Failure to achieve this will result in uncondensed steam entering the holding tube resulting in variable holding times. In addition, the response of the temperature probe may not be able to differentiate between alternate slugs of steam and cold product. Failure to achieve effective condensation in the injector may result in audible noise and vibration in the holding tube.

7.3 Steam Infusion:

Steam infusion is a similar process to that of steam injection, the major difference being the replacement of the steam injector by a steam infuser vessel into which the product is sprayed. The product is heated as it falls through the steam atmosphere to the bottom of the vessel, from where it is pumped to a holding tube and subsequent evaporative cooling vessel if required. The infuser vessel is maintained at a controlled pressure to give the desired temperature. This is important for non-deaerated products as otherwise non-condensable can accumulate in the vessel and must be continually removed. Product is extracted from the base of the vessel by a positive displacement pump at a constant rate and fed into the holding section of the plant. While the level in the infuser vessel is controlled by the feed pump. Level control could also be achieved by altering the outlet flow rate from the vessel rather than the inlet flow rate via the feed pump. Both methods are technically feasible, but the following should be noted.

7.3.1 The recommended arrangement is for level control via the feed pump and a 
constant extraction rate and, hence holding time. When the feed pump is used for 
level control, the effect of flowrate fluctuations on the performance of the flow 
distributor will need to be considered. If the flowrate falls, the efficiency of the 
distributor may be reduced and hence the performance of the infuser. 

7.3.2 If the vessel extraction pump rate is controlled, the flowrate in the holding tube 
and hence the holding time will be variable. It is, therefore, essential that, at the 
maximum flowrate delivered by this pump, the residence time in the holding tube is sufficient. 

Control of the liquid level in the infuser is a key requirement for product quality since 
even small variations in level will result in substantial changes in holding time at an elevated temperature. An adequate holding time for microbiological safety must be 
provided in the holding tube. No allowance should be made for the residence time in the 
infuser vessel or its outlet pipework due to the potential for variations in holding time. 

7.4 Indirect heating 

Indirect heating is probably the most widely used technique for the sterilization of liquid 
foods and is. m principle simpler than the direct heating techniques. The simplest 
sterilizer configuration. It consists of a heating section. a holding 
section and a product cooling section. A back-pressure device is also installed to prevent 
the product from boiling as the temperatures used are in excess of 100°C. The heating 
medium used can be steam or hot water although hot water tends to be favoured as a 
means of minimising fouling. The system shown m Figure 3 has no form of heat recovery 
and as such would be economically unattractive. After final heating to sterilizing temperature and holding the sterile product is cooled to the filling temperature in two stages via a pre-cooler and final 
cooler. The heat recovery system is more complex in terms of plant design but has a much 
reduced energy requirement. There are fewer control loops than for direct systems, the 
key ones being for flow and temperature control. 

7.5 System components 

Construction materials must be corrosion resistant under normal conditions of use taking 
into account the properties of the product at the sterilization temperature and of the 
cleaning solution at the cleaning temperature. All materials used should be acceptable for 
contact with food and therefore comply with US Food and Drug Administration (FDA) or 
German Bundesgesundheitsamt (BGA) guidelines. 

7.6 Steam injector and steam supply 

A key requirement for direct heating is the availability of dry, saturated, food quality 
steam, produced by evaporation of potable water. As the steam condenses into the 
product. it must be considered a part of the product formulation and care must be taken 
over the steam supply and the use of boiler water treatment chemicals. There are 
legislative restrictions on the use of such chemicals. 

In practice. the design of the injector, the pressure of the steam and hence the amount of 
steam, the number of nozzles and the product characteristics such as viscosity, all 
influence the way in which the steam condenses and heats the product. The suitability of 
a chosen configuration should be checked experimentally with the product to be sterilized. 

The steam supply line and injection unit should be of hygienic design. inside and outside. 
During shutdown. product may enter the steam supply line through the injection unit. 
Consequently. it must be possible to clean both the inside and outside of the nozzle. The 
injection unit must be capable of being cleaned and the cleaning process must ensure that 
no residues of cleaning chemicals are left in the steam supply line or injection unit. 

7.7 Process vessels for direct heating 

Process vessels specific to direct heating systems are the steam infuser vessel and vacuum 
cooling vessels. They should meet the following requirements: 

· They should be cleanable and fully drainable. 

· All internals and connections should meet the same standards as the vessel itself i.e. 
cleanable. sterilizable and bacteria tight for aseptic operation (e.g., vacuum vessel), 
hygienic (e.g. infuser vessel).

In the case of the infuser, the product flow distributor may require special attention to 
ensure that it can be cleaned. For vacuum vessels all connections are particularly critical 
as the vacuum conditions in the vessel provide an increased risk of bacterial ingress. 
Consideration may be given to the use of double seals for increased assurance, with the 
gap between the seals flushed with steam, antimicrobial fluid or operated under vacuum.

8.0 Scheduled Process



8.1 The scheduled process is developed and documented by a qualified Process Authority who has scientific knowledge and experience in this field. The documentation required to validate the process covers the scientific basis for selecting certain specifications and requirements, calculations used to derive numerical values for the specifications, a review of applicable regulations and guidelines, and a descriptive commentary on what equipment and controls are being used and why. The combinations of variations encountered in commercial production are to be accounted for in the process, and critical factors that may affect the achievement of commercial sterility need to be specified. To achieve commercial sterility, Health Canada requires that the process be designed to meet a Fo = 3.0 as a minimum. 



8.2  If the process is designed to meet commercial sterility as per the Food and Drug    Regulations B.27.001 but does not meet a minimum Fo = 3.0, a submission must be made to Health Canada to request an evaluation of the process to determine its acceptability.



8.2.1 Testing procedures and operator instructions are to be included in the process documentation.

8.2.2 Upon initial commissioning of the processing unit or after significant alterations have been made to the system or scheduled process, incubation trials and analysis must be used to confirm that the process is valid. Any changes to an aseptic processing and packaging system must be assessed by the qualified authority as to the potential impact they will have on the system, to maintain the safety of the product.

8.2.3 Operating Instructions- Detailed operating instructions are to be made available to the operator, to ensure that the process is operated according to the design of the scheduled process. These instructions must include procedures for monitoring for critical factors during pre-sterilizing at start-up, and during production, and what to do if the critical factor limits are not met (process deviation procedures). A process deviation occurs whenever any process is less than the scheduled process or when critical factors are outside of specified limits.



8.2.4 Critical Factor Adherence

The critical factors are those factors specified in the scheduled process as being necessary for the achievement of commercial sterility in the product. The inspector must review the scheduled process to see what critical factors were established. If during on-site observation, any of these critical factors are not within the limits documented in the schedule process, this is a process deviation and the product cannot be considered commercially sterile. The affected product must be placed under detention pending a thorough and documented investigation. The results of the investigation must be reviewed by a competent process authority. Prior to the release of any affected product, the process authority must authorize in writing that the results of the investigation scientifically demonstrate that the product is commercially sterile.

The process authority must be able to provide the appropriate evidence obtained through documented sterility trials that the product is commercially sterile. If the scientifically derived evidence to support the out-of-limit critical factor does not exist, the process authority cannot authorize the release of the product until such evidence is obtained. The lack of spoilage in incubated samples is not, by itself, indicative of commercially sterility but rather only indicates that other problems do not exist (e.g. low-level container closure failure).

8.2.5 Critical Factor Records

The processing records must contain all the required information and indicate if the products were processed within the acceptable limits for the critical factors (no process deviations). Process deviations require detailed documentation in the plant's deviation log book and/or a separate file for follow up by the plant management to determine the cause and corrective action for the deviation and to ensure any compromised product is properly identified and handled to prevent distribution or sale.

Process deviation records must include date and time of the process deviation, amount of product involved, product quarantine and release of affected product, investigation into the cause of the process deviation (e.g. equipment breakdown, power failure, low temperature at outlet of holding tube), the action taken (e.g. line cleared, repairs performed, system re-sterilized) and review by appropriate company personnel.

Recording charts are part of the critical factor records. This information must be recorded in ink to provide a permanent record. Since this information provides a processing record, it will assist the plant in tracking down quality and safety problems and help prevent recall of their products. All production records must be reviewed on a timely basis by a member of plant management. Any operator's notes concerning unusual occurrences must be evaluated by plant management to ensure that a critical process parameter was not violated (i.e. that an unusual occurrence was not in fact a process deviation requiring product quarantine).





9.0 CONSTANT LEVEL TANK (CLT)



9.1 The constant level tank (CLT) is a reservoir for supply, at atmospheric pressure, of raw product to the sterilizer to permit continuous operation of the aseptic processing and packaging system. The constant level tank is located at the start of the APPS system. The constant level tank controls the milk level and provides a uniform head pressure to the product leaving the tank.



9.2 General Conditions



9.2.1 The tank shall be constructed of stainless steel and be in good mechanical and sanitary condition. The tank's design features will be assessed under the subsequent tasks.



9.3 Design



9.3.1 The tank shall be of such design and capacity that air shall not be drawn in the system with the product when operating at the maximum sealed capacity of the flow control device. The constant level tank shall therefore be fabricated so that the raw product will drain to the outlet before the outlet becomes uncovered. One method of complying with this requirement is to have the bottom of the tank pitched to the outlet at a minimum downward slope of at least 2% (0.2 cm per 10 cm) and the top of the outlet pipe lower than the lowest point in the tank.



9.4 Cover



9.4.1 The tank shall be fitted with a removable cover, or an inspection port with a removable cover, of suitable design to maintain atmospheric pressure and to minimize the risk of contamination. The cover shall be pitched to an outside edge to provide drainage. All openings in the cover shall be flanged upwards and covered. Pipelines entering through the cover (excluding directly clamped lines) shall be fitted with a sanitary umbrella deflector that overlaps the edges of the opening and is located as close to the tank cover as practical. The cover shall be used during processing.



9.5 Airspace and Overflow



9.5.1 Any product diverts lines, recycle lines and water lines coming into the constant level tank (CLT) must be installed in a way that prevents the siphoning of raw milk or cleaning products into finished product or potable water lines (a cross connection). This is accomplished by having an overflow outlet at least twice the diameter of the largest inlet to the constant level tank, and ensuring that the divert, recycle, water lines terminate and break to atmosphere at least two times the diameter of the largest inlet above the maximum overflow point of the CLT



9.6 Level Control Device



9.6.1 This device is required to control the flow of milk to the constant level tank and therefore provide constant head pressure to the product leaving the tank.

9.6.2 The constant level tank shall be equipped with an automatic device of sanitary design and construction to control the raw product level.



10.0 Feed Pump

The feed pump is used to improve flow through the raw regenerator, and to supply the flow control device with milk from the constant level tank to prevent starving, especially if the flow control device is a homogenizer. It also helps to remove negative pressure and subsequent flashing or vaporization in the raw regenerator section. In aseptic processing and packaging systems, the feed pump normally operates in both forward and diverts flow, as long as the flow control device is in operation.

10.1 General Conditions



10.1.1 A feed pump must be of sanitary design. The pump must be clean and in good mechanical condition.

10.1.2 The raw product side of the regenerator may be by-passed at start up. Entrapment of the product in the by-pass line during periods when the feed pump is in operation shall be precluded by: Close-coupled by-pass connections (i.e. as close as possible: approximately 2.5 times the pipe diameter). 

10.1.3 Design of the manually or automatically controlled valve which will permit a slight movement of product through the by-pass line

10.1.4 Other equally effective system



10.2 Location



10.2.1 The feed pump shall be located between the constant level tank and the inlet to the raw product side of the regenerator.



10.2.2 Inter-wiring

Where a feed pump is used a pressure differential controller-recorder is required and shall be inter-wired in such a way that it can only operate when the flow control device is allowed to run; i.e. the FCD has been turned on by the operator or operating system and safety interlocks that may be installed on the aseptic processing and packaging system are not preventing the FCD from operating.



11.0 Regeneration

The regenerator section on aseptic systems may either be of milk-to-milk or milk-to-heat transfer medium-to-milk type. The cold raw product is warmed by hot sterilized product flowing in a counter current direction on the opposite sides of thin stainless-steel plates or tubes. The sterilized product will in turn, be partially cooled.

The basic requirements for the regeneration section are:

· That it is installed and operated in such a way that the proper pressure relationship exists between the raw product or media and sterilized product in forward and divert flow conditions

· Proper sanitary design and construction

· Clean and in good condition, with no cracks, pinholes or leaks



11.1 General Conditions

         Since the physical distance between the various liquids in the sterilization plates or tubes is extremely small, the liquids have the potential to move through the plates or tubes and cross-contaminate the product if pin holes, cracks or leaks exist.

        The plates or tubes shall be of sanitary design, constructed of stainless steel or other corrosion resistant material, and must be without pin holes, cracks or leaks. The plates or tubes must be clean with no presence of milk remnants, milk-stone, mineral scale build-up, or foreign materials. If plates are used, the plate gaskets must be equipped with leakage grooves and must not be compressed or otherwise show signs of wear.

        A routine program to monitor the condition of plates and tubes (pin holes, gasket condition, cracks, etc.) must be established by plants, taking into consideration the design specifications, operating conditions and hours of operation, wear and the history of the plates and gaskets. The integrity of all food contact heat exchange surfaces must be checked at least once per year by an acceptable method (e.g. dye recirculation, dye check, pressure retention, Helium Testing etc.). However, if the plant has experienced problems with heat exchanger integrity (plate or gasket issues), a more frequent inspection program must be implemented to verify that the problem has been remedied. Appropriate records must be kept showing proper testing has occurred. These records should also document the cause of any failure (e.g. age, compression, metal fatigue, etc.). If pin holes are found in any plate in any section, then all plates in the same section should be checked.

11.2 Pressure Differentials

           This task will only assess the differential pressure. The equipment used to monitor pressure (PDC recorder and gauges) will be assessed under the task Pressure differential recorder controllers (PDC recorder).

 As previously discussed, raw milk or media and sterilized milk are separated in the regenerator section only by thin metal plates or tubes and a system of gaskets. In milk-to-milk type regenerators, the raw side of the regenerator must, at all times, be under lower pressure (at least 14 kPa or 2 psi) than the sterilized milk.

             In milk-to-heat transfer medium-to-milk type regenerators, the sterilized milk section must always be under greater pressure by at least 14 kPa (2 psi) than the heat transfer medium. The protection is on the sterilized milk side of the system and is engineered to allow sterilized product to leak into the heat transfer medium in case of regenerator plate (or tubular) failures. In this type of system, the heat transfer medium (e.g. hot water) must be from a safe source. Locations of the pressure sensors for these controls are a) at the heat transfer medium inlet on the aseptic side of the regenerator and, b) at the sterilized product outlet of the regenerator.  Failure to maintain the required pressure differential in the sterilized milk section of the regenerator shall cause the FDD to assume the divert flow position.

  12.0 Flow Control Device

           This task governs the uniform rate of flow through the holding tube so that every particle of product is held for the required period of time, as specified in the scheduled process. This device is a positive displacement type pump or homogenizer. Other equally effective mechanisms such as a Meter Based Timing System (MBTS) with proper components (centrifugal pump, flow control device or variable speed motor, meter head, relays, alarms and flow recorder-controller, etc.) may also be used as a flow control device. 

  12.1 General Conditions

The flow control device must be constructed of stainless steel and be in good mechanical and     sanitary condition. The driving mechanism shall be designed so that in the case of wear, belt stretch, etc. the capacity will not increase. The flow control device cannot be excluded from the system during operation of the aseptic processing and packaging system. The device must be located upstream from the holding tube and normally it is located between the outlet of the raw regeneration section and the inlet of the heating section of the aseptic processing and packaging system.

   12.2 Set and Seal

       The maximum operating capacity of the flow control device shall be set to ensure appropriate flow rate to give the proper holding time, in accordance with the calculations done in the scheduled process, as evaluated under Holding Verification and Records.

        When homogenizers are located within the aseptic system, flow rate evaluations shall be made with these pieces of equipment operating (with no valve pressure on the homogenizer) and by-passed to determine the fastest flow rate (minimum holding time). When flow promoters are located downstream from the flow control device, the flow rate shall be determined with the flow control device operating at maximum capacity, and the flow promoters in operation.

         If maximum speed gives legal holding time a seal is not necessary. If the device is of the variable speed type or a single speed capable of being altered with different belts and pulleys, it must be sealed at an established flow rate to prevent operation at a greater capacity than that which gives the proper holding time. Alarm settings determining the flow diversion set points on magnetic flowmeter systems must also be sealed.

         Any change in the line resistance of the system after maximum speed of the pump has been set, will alter the flow rate and corresponding hold time. Increasing the line resistance by the addition of plates or piping will decrease the flow rate, increasing holding time. This increase in flow resistance in effect reduces the efficiency of the sterilizer. Decreasing the line resistance by the removal of plates, pipes, or auxiliary units will increase the flow rate, decreasing the holding time. Wear of the drive belts and pump impellers due to normal operation will gradually decrease the rate of flow through the system, thereby increasing the holding time.

         The flow control device is to be evaluated and sealed (if necessary) upon installation and annually thereafter, and in addition, whenever the seal on speed setting is broken, whenever any alteration is made affecting the holding time, the velocity of the flow (such addition or removal in the number of plates, pipes or auxiliary units) or the capacity of the holding tube or whenever a check of the capacity indicates a speed up. Records of alteration and re-evaluation of the system must be kept in the plant's file.

12.3 Fail Safe Capability

There must not be a by-pass (recirculation line) around the flow control device during processing. A by-pass may be present for CIP purposes, but must be dismantled and removed during processing. To ensure that no by-pass is present during processing a proximity switch should be utilized so that the FDD will not operate in forward flow.

A Meter Based Timing System must have the appropriate controls and instrumentation in place. When a Meter Based Timing System replaces the positive displacement flow control device, it must be evaluated upon installation and at least once every 6 months thereafter, whenever seal on the flow alarm is broken, whenever any alteration is made affecting the holding time, the velocity of the flow or the capacity of the holding tube or whenever a check of the capacity indicates a speed-up. Appropriate records must be kept showing proper testing has occurred.

13.0 Heating Section

The heating section of the aseptic system provides rapid, uniform and controlled heating of the product up to sterilization temperature. The raw product is usually forced through this section by the flow control device. Heating may be by direct injection or infusion of steam, or indirect heating through tubes, plates, or scraped-surface heat exchangers.

13.1 General Conditions

           For indirect heating, the heating equipment shall be clean and in good condition. It shall be of sanitary design and constructed of stainless steel or other corrosion resistant material. During operation, the heating section must not leak at gaskets, seals, joints or connections.

          With direct heating, it must be noted that the steam injection process is an inherently unstable process. When steam is injected into a fluid, condensation of the steam may not be completed inside the injector unless proper design criteria are satisfied. Lack of complete condensation would cause temperature variations in the holding tube that could lead to some milk particles being processed below the required temperature. 

13.2 Heating Medium

         Steam used as a heating medium shall be free of harmful substances or extraneous matter.    Only culinary steam may be used for direct steam injection or infusion.

         Steam should be as free as possible from non-condensable gases. Any vapours in the holding tube would displace product, resulting in shorter holding times. A de-aerator installed on the boiler will aid in keeping the holding tube free of non-condensable gases.

         Boiler and water treatment chemicals and other additives used must be dairy safe and approved for dairy plant purposes.

14 Pressure Limit Recorder Controllers

For both direct and indirect heating systems, product pressures in the holding tube and across the steam injector must be monitored and controlled to keep the product in a liquid phase and to ensure adequate isolation of the injection chamber.

A pressure limit recorder controller must be in systems that can operate with less than 518 kPa (75 psi) pressure in the holding tube. This instrument is used to monitor product pressure in the holding tube. This instrument has a pressure switch that causes the FDD to move to the divert position if the product pressure falls below a prescribed value, e.g. If the operating temperature is 100°C (212°F), the pressure switch must be set at 69 kPa (10 psi); If the operating temperature is 116°C (240 °F), the switch must be set at 140 kPa (20 psi). The pressure switch settings are determined during the set up and testing procedures (See Test 30 in Chapter 18 – Critical Process Test Procedures). 

On direct heating systems with steam injection only, a differential pressure limit indicator is needed to ensure adequate isolation (supplementary orifices) of the injection chamber so that product is uniformly heated in the chamber. This instrument must have a differential pressure switch so that the FDD will move to the divert position if the pressure drop across the injectors is below 69 kPa (10 psi).

Records shall indicate the holding tube operational pressures, the pressure switch settings, the results of required tests, and satisfactory follow up on out of specification findings.

14.1 Controllers/ Settings Sealed

Once the required tests have been completed, the controllers and settings must be sealed to prevent unauthorized adjustments.

14.2  Ratio Controller (Direct Heating Systems)

A ratio controller is required for systems applying direct heat to product to prevent water adulteration of the product being processed. The ratio controller is interlocked with the vacuum pump and/or steam controller and automatically monitors and controls the amount of vacuum applied and/or the amount of steam injected. This is accomplished by constantly monitoring the product temperatures at the inlet and outlet of the vacuum chamber.

One sensor is located immediately prior to the point of steam injection (incoming product), and the other is located immediately after the product exits the vacuum chamber (outgoing product). The optimum temperature differential between the incoming and outgoing product shall be determined by total solids analysis and such differential set on the ratio controller. The ratio controller automatically controls the pre-heat steam supply or the flash chamber vacuum to prevent water adulteration of the product.

When a water feed line is connected to a vacuum condenser, and the vacuum chamber is not physically separated from the vacuum condenser, satisfactory methods must be installed to prevent adulteration of the product with water in the condenser.

15 Holding

This is the part of the aseptic processing and packaging system in which heated product is held for the specified time required in the scheduled process. This section is located after the final heating section of the Aseptic system and may include the sensing chamber at the end. The sensing chamber is that portion which houses both the official indicating thermometer and the STLR hot milk temperature sensors.

15.1  General Conditions

The holding tube and all connections shall be of sanitary design and construction and shall be clean and in good mechanical condition. The holding section shall be located after the FCD with no intervening flow promoters, and after the final heating section, but before the FDD or any cooling section.

No device shall be permitted for short circuiting a portion of the tube or for the removal of a section of the tube such that the holding time is reduced below that specified by the scheduled process. No portion of the holding section between the inlet and the sensing chamber shall be heated.

15.2  Slope and Support

When the holding section is comprised of a holding tube, it is required to have a continuous upward slope (including elbows) of at least 2% (2 cm per 100 cm). The slope is required to eliminate any air entrapment in the holding tube, which would displace product and reduce the holding time. To prevent variance in the slope, the holding tube shall be permanently fixed by mechanical supports.

15.3  Holding Verification and Records

The holding time is determined by calculation and is specified in the scheduled process. The calculations must include the extra condensate volume from steam added, if direct heating from steam is used. Results determined will dictate the length of the holding tube needed to provide the proper holding time, based on the flow rate used.

The actual length of the holding tube installed may be compared to the measurement determined by calculation in the scheduled process. Records shall indicate the measured flow rate of the system under the conditions outlined in Set and Sealed. This measured value must be the same or lower than the value used in the calculation for the scheduled process.

Re-calculation of the holding tube length may be necessary if changes are made to the system that could alter the flow rate, or if the process itself is changed in any manner.

Verification of proper holding tube length and flow rate shall be done upon installation, annually, or whenever the seal on the FCD is broken, and after any change is made to the system that could affect the holding time. The appropriate records shall be kept on the plant's file, including all supporting calculations.

· Product pressures in the holding tube shall be monitored as per- Pressure Limit Recorder Controllers.

· The holding tube length must be such that the fastest flowing particle of any milk or milk product will not leave the holding tube in less than the required holding time of min 15 sec. 3.2.3 Particle movement laminar flow turbulent flow are detailed in Refer Table 1(a) for Holding Loop Calculation for Dairy Products whose Flow Rate type is Turbulent (Re >2100) and Table 1(b) for Holding Loop Calculation for Dairy Products whose Flow Rate type is Streamline/ Laminar (Re <2100)



 (
Laminar/ Streamline flow pattern when the Reynolds number, Re is < 2100
)[image: 753px-Laminar_and_turbulent_flows_svg]





 (
Turbulent flow pattern when the Reynolds number, Re is > 2100
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Figure 1: Particle movement laminar flow turbulent flow



· Calculation of type of flow is detailed in the article namely “Residence time distribution in aseptic processing of particulate foods”.

· Radial velocity & temperature profile in tube is shown below

[image: ]

Figure 2: Radial velocity & temperature profile in tube



· Velocity profiles are also influenced by the radial distance in the holding tube in addition to the rheological properties (specifically the flow behaviour index, n) as illustrated in below.
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Figure 3: Velocity and Radial distance profile in tube



· Any piping from the outlet of the heater to the flow diversion device that has less than the required slope shall not be considered part of the holding tube.



· The length of the holding tube shall be the length of tube from the heating section outlet to the diversion temperature sensing device.



· Hence Holding Coil length shall be the distance between T1 & T2 as per the Figure 3

· The holding time for HHST systems must be determined from the pumping rate rather than by the salt conductivity test, because of the short holding tube. The holding tube length must be such that the fastest flowing particle, of any milk or milk product, will not traverse the holding tube in less than the required holding time. Since laminar flow, the fastest flowing particle travels twice as fast as the average flowing particle, can occur in the holding tube during pasteurization of high-viscosity milk or milk products, holding tube lengths are calculated as twice the length required to hold the average flow for the time standard

· The holding tube shall be so designed that the simultaneous temperature difference between the hottest and coldest product in any cross-section of flow at any time during the holding period will not be greater than 1° F (0.5°C), 

· The average velocity through the holding tube shall not be less than 1.0 feet per sec (30.5 mm per sec),

· Minimum CIP velocity through the holding tube and other pipelines shall be minimum 5.0 feet per sec (1.5 m /sec)



· Minimum velocities during CIP and product in holding tubes are captured in Table 1

Table 1: Minimum velocities during CIP and product in holding tubes

		16 GA O.D. Tube Size

		Length Equiv. Std.

90° Tube Bend

		Minimum Recommended CIP Flow Rate (5 feet/sec)

		Area of Tube 

I.D. (A)

		Minimum Average Velocity at 1 feet/sec



		in.

		in.

		GPM

		sq. in.

		GPM



		1

		3.48

		10

		0.594

		2.0



		1 ½

		4.94

		24

		1.485

		4.8



		2

		6.83

		43

		2.761

		8.6



		2 ½

		8.65

		70

		6.491

		20.4



		3

		10.48

		102

		6.491

		20.4



		4

		13.68

		180

		11.545

		36.0







NOTE: The Length Equivalence of a standard 90° tube bend can be deducted from the Linear Length calculation based on the number of 90° tube bends incorporated into a single or multi-loop holding tube design

16 Flow Diversion Device (FDD)

The FDD is set up to control the direction of product flow according to the establishment of safe conditions within the processing system. It is located after the cooling section and before the filler or aseptic surge tank and is designed to divert flow away from the filler or aseptic surge tank automatically.

16.1  General Conditions

The FDD must be of a design that permits sterile operations, and that can positively and effectively prevent potentially unsterilized product from contaminating the fillers or aseptic surge tank(s). Since there are many possible valve designs, numbers and arrangements, acceptance should be determined by the responsible agency.

FDDs must be equipped with a proper control panel where the control functions and relays are installed. This control panel may be part of a universal panel unit. This panel shall be free of any device or switches that may override the control functions and jeopardize the safety of sterilized product. On valves that have external solenoids, the airlines must not have quick release couplings.

Installations on aseptic processing and packaging systems often have complex operating parameters for the FDD that can only be handled by a micro-processor or programmable logic controller (PLC). A PLC or micro-processor control used strictly for FDD function is not required to meet the standards of Program Logic Controllers and Computers, but all valve functions must pass the required tests.

The FDD and the return lines shall be constructed of stainless steel and must be clean and in good mechanical condition. Valves, plunger seals and O-rings must also be clean and in good mechanical condition. Stem length of the valves shall be non-adjustable to ensure that proper seating of the valves is not disturbed. If the stem has a threaded attachment, a locking pin or other equivalent locking mechanisms shall be used to prevent any misalignment. Air to the FDD must be clean and unrestricted.

16.2 Return Line

The FDD shall have a pipeline that directs the flow of potentially unsterile product safely away from fillers and /or aseptic surge tanks. Any subsequent valves installed on this line must be configured in all positions to allow free flow from the FDD, without blocking the flow or creating excessive back pressure on the FDD. A flash cooler may be installed on the return line to prevent injury to bystanders during divert events when pre-sterilizing the system.

16.3 Location

The FDD must be located after the final cooling section and before the fillers or aseptic surge tanks.

16.4 Fail Safe Divert Capability

The FDD shall automatically assume the divert position (so product will not go to aseptic surge tanks or fillers) under at least one of the following conditions for indirect heating systems:

16.4.1 The product temperature in the sensing chamber drops below the specification in the scheduled process

16.4.2 The differential pressure between sterilized product and unsterilized product or heat transfer media is less than 14 kPa (2 psi) in the regenerator

16.4.3 Adequate product pressure is not maintained in the holding tube to prevent boiling (less than 69 kPa (10 psi) above the boiling pressure of the product in the holding tube)

16.4.4 Loss of electrical power or compressed air to the FDD solenoids

16.4.5 Excessive flow rate is detected for systems utilizing a magnetic flow meter as a flow control device

16.4.6 Pressure in the surge tank drops below the value specified in the scheduled process, in systems where there is only one surge tank or no capability to send product directly to a filler (prevents sterile product from entering unsterile tank). Note: In systems where more than one surge tank exists, product would not need to be diverted but could be directed to the sterile surge tank

The FDD shall automatically assume the divert position (so product will not go to aseptic surge tanks or fillers) under at least one of the following conditions for direct heating systems:

16.4.7 The product temperature in the holding tube drops below the specification in the scheduled process

16.4.8 The differential pressure between sterilized product and unsterilized product or heat transfer media is less than 14 kPa (2 psi) in the regenerator

16.4.9 Adequate product pressure is not maintained in the holding tube to prevent boiling (less than 69 kPa (10 psi) above the boiling pressure of the product in the holding tube)

16.4.10 Loss of electrical power or compressed air to the FDD solenoids

16.4.11 For steam infusion systems, loss of pre-determined parameters (temperature, pressure level, etc. as determined by the qualified authority) at the steam infusion chamber exits

16.4.12 For steam injector systems, improper differential pressures across the steam injectors at the holding tube (a 69 kPa (10 psi) drop across the injector is required)

16.4.13 Excessive flow rate is detected for systems utilizing a magnetic flow meter as a flow control device

16.4.14 Pressure in the surge tank drops below the value specified in the scheduled process, in systems where there is only one surge tank or no capability to send product directly to a filler (prevents sterile product from entering unsterile tank). Note: In systems where more than one surge tank exists, product would not need to be diverted but could be directed to the sterile surge tank

The FDD shall be installed with position detection capabilities to provide an electrical signal to the STLR flow indicating lights and event pen.

After an event causing a flow diversion, all product contact surfaces downstream from the holding tube shall be re-sterilized, as outlined in the scheduled process (see also Thermal Limit Controller Sequence Logic). The re-sterilization process must include the fillers and aseptic surge tanks, unless there is a properly designed aseptic barrier to act as a leakage barrier.

Plant records shall indicate the test results for valve operation at the required intervals and must show satisfactory follow-up on out of specification findings.

16.5 Leak Detect

Aseptic processing and packaging systems where the filler continues to operate from an aseptic surge tank while the FDD is in the divert position, must use a properly designed aseptic barrier to separate sterile product from potentially non-sterile product. 

The aseptic barrier shall be located between the FDD and the blocking valve for the aseptic surge tank.

The barrier(s) may include one or more steam blocks but must include a resistance thermal device (RTD) or other acceptable temperature sensor at the lowest level of the barrier to detect barrier failure due to steam loss or fluid leakage into the barrier. Barrier failure detected by the temperature sensing device must trigger an alarm system to alert the operator to the alarm condition, immediately initiating a shut down sequence for the processing system as specified in the scheduled process.

After a barrier failure condition, the fillers, aseptic surge tanks and lines, and aseptic processing system must be completely drained of product and all equipment must be re-sterilized before processing and filling may resume. Implicated product should be placed on "hold" until its sterility is assessed. This failure must be noted in the operator's log book and a process deviation report must be completed, which includes the date and time of the process deviation, investigation into the cause of the process deviation and action taken both on product and other corrective measures.

17 Device/Panel Sealed

The FDD control panel and valve position detector cover(s) must be sealed to prevent unauthorized tampering or adjustments. The valve position sensing detectors, valve actuating solenoids and relays shall be sealed. If a PLC or micro-processor is used to control valve functions, access to programming functions shall be sealed.

18 Indicating Thermometer

The indicating thermometer provides the official processing temperature of the product, which is a critical factor in the scheduled process. This is to prevent situations where aseptic processing may be operated with a defective or damaged unit while waiting for a replacement thermometer.

18.1  General Conditions

This thermometer is required for all aseptic processing and packaging systems. It must be clean and in good operating condition. The thermometer shall be mercury actuated or an accepted equivalent, or an approved resistance thermal device (RTD).

Mercury actuated or accepted equivalent thermometers shall be direct reading and contained in a corrosion resistant case which permits easy observation of column and scale. The filling above the mercury is to be nitrogen or equally suitable gas. The bulb shall be Corning normal or equivalent.

The RTD type must be fail-safe, utilizing two separate RTDs. It must meet the scale and thermometric response specifications. The criteria in Design Requirements for Digital Thermometers shall be used to evaluate RTDs when used as alternatives to mercury actuated direct reading thermometers.

18.2  Location/Accessibility

The official indicating thermometer shall be located in the sensing chamber, along with the probe for the STLR. The indicating thermometer probe should be located after the probe for the STLR. The distance between the 2 probes should not be more than 30cm (12 inches). The indicating thermometer must be easily and safely accessible by the operator, to allow accurate reading of the processing temperature.

18.3  Specifications

The scale shall be graduated in 0.5°C (1°F) divisions with not more than 9.4°C (17°F) per 25 mm (1 inch) of graduated scale.

The stem fitting shall be pressure-tight against the inside wall of the fitting, with no threads exposed to product.

18.4  Calibration/Records

Records of tests performed to determine the thermometer's calibration shall be maintained in the plant's files. Tests must include temperature accuracy and thermometric response, upon installation and at an interval of at least every 6 months. The frequency of testing should be increased if the calibration is consistently found to be out of adjustment. If the calibration is consistently found to be out of adjustment, the reason for the calibration problems should be immediately identified and rectified.

Testing methods shall comply with the required standards and must show satisfactory follow-up on out of specification findings. Plant management must investigate the safety of the product produced with out of calibration equipment (e.g. if the indicating thermometer at the outlet of the holding tube is reading higher than the calibration standard, the product may have been under processed).

18.5  Sealed

The access to calibration adjustments must be sealed once the thermometer has been calibrated. The cover or scale plate on mercury in glass (MiG) thermometers should have a seal attached to indicate tampering. The thermometer panel and the RTD sensor housing should be sealed on resistance thermal devices.

19 Safety Thermal Limit Recorder

19.1 The function of this device is to

19.1.1 Automatically record the temperature of the product in the sensing chamber on a chart that also indicates the time of day, and provides a record of the process

19.1.2 Indicate and record the position of FDD (i.e. forward or divert flow)

19.1.3 Supply a temperature cut out signal input to the thermal limit controller unit

The evaluation of this task could include the review of documents such as:

19.1.4 Plant records

19.1.5 Testing/calibration documents

19.1.6 Scheduled process

19.1.7 Ladder logic



19.2  General Conditions

The STLR must meet the criteria established by the manufacturer of the APPS systems (industry to supply). Units must be manufactured for STLR usage and any modifications must be performed by or authorized by the manufacturer.

The STLR shall be housed in a case that is moisture-proof under normal operating conditions. The STLR must be maintained in good condition and operated as specified by the manufacturer. Any covers preventing access to public health adjustments, such as the divert set-point, must be maintained in place.

The single probe which senses the temperature for both the temperature recording pen and the cut-in /cut-out control shall be installed with a pressure-tight seal against the inside wall of the pipe with no threads exposed to milk or milk products.

The STLR must be serviced at least once per year and maintained on a continual basis so that the instrument functions according to specifications. Records of service and maintenance must be available in the plant's files.

All switches on the STLR and any controls associated with the operation of the aseptic unit shall be clearly identified. There shall be no switches or devices that could jeopardize the safety of the product by by-passing or overriding any public health controls.

20 Location

The single probe which senses the temperature for both the temperature recording pen and the cut-out control shall be installed in the sensing chamber, before the indicating thermometer probe. The distance between the 2 probes should not be more than 30 cm (12 inches).

20.1  Specifications

A circular chart shall make one revolution in not more than 12 hours and shall be graduated for a maximum record of 12 hours. If operations extend beyond 12 hours, a 24-hour chart can be used if it can provide an equivalent level of accuracy and clarity.

The chart positive drive mechanism shall be equipped with a system to prevent slippage or manual rotation (e.g. pin to puncture the chart paper). The chart used shall correspond with the chart number displayed on the identification plate of the STLR

The chart graduations shall not exceed 1°C (2°F) within a range of 5.5°C (10°F) of the processing temperature. The chart temperature scale shall not exceed 30°C (55°F) per 25 mm (1 inch) within a range of 11°C (20°F) of the processing temperature.

The STLR must have a functioning temperature recording pen.

All units must also have a functioning frequency pen. This pen, also called the event or divert pen, records the position of the FDD with a line on the outer edge of the chart. The frequency pen is energized by a position detector in the FDD as the FDD moves into forward position. The frequency pen is de-energized during diverted flow and it moves down to indicate a divert. Some systems may be designed so that the event pen indicates the critical factors required to enable forward or diverted flow. In such cases, the event pen will be de-energized when at least one of those pre-determined critical factors is not met.

These two pens must track together or follow the same timeline. On certain models, a reference arc is used to align these two pens.

If the STLR requires a third pen, as with a multiple temperature divert unit, this third pen cannot track with the other two. It must be adjusted to lead or follow the other pens by a specified time factor. This value shall be displayed on the STLR unit. This ink used in this set-point recording pen should be differentiated from the other two.

21 Thermal Limit Controller Sequence Logic

Since the FDD is located downstream from the cooling section on aseptic systems, forward flow cannot occur until all product contact surfaces from the holding tube to the FDD have been held at or above the required system sterilization temperature for the time specified in the scheduled process.

The thermal limit controller unit utilizes a sequence of electrical inputs and timers to ensure the Aseptic processing and packaging system is sterilized before allowing the FDD to assume the forward flow position.

For indirect heating systems, forward flow commences only after sensors at the FDD and at the holding tube have reached the required temperature for the length of time specified for system sterilization as per the scheduled process.

In direct heating systems, forward flow may commence only after the sensors located at the holding tube, the coolest part of the vacuum chamber, and at the FDD have reached the required temperature for the time period specified for system sterilization as per the scheduled process.

This assures that all parts of the system have been properly sterilized before allowing the FDD to move into the forward flow position. Once the minimum times and temperatures have been satisfied for system sterilization, the two auxiliary controllers (see Auxiliary Thermal Recorder / Controller- General Condition-at the FDD, and at the vacuum chamber on direct heating systems) then drop out of the control loop, and the primary recorder-controller (STLR) at the holding tube outlet (sensing chamber) resumes its function for normal product processing temperature control.

Failure to meet any safe forward flow condition, such as temperature below cut out, improper regenerator pressure differential, improper holding tube pressure, loss of predetermined liquid levels at steam infusion chamber exits or loss of differential pressure across the injector, shall cause the FDD to immediately move into the divert flow position, unimpeded by the thermal limit controller unit.

After a diversion event, the FDD shall not resume forward flow until the system is re-sterilized and the thermal limit sequence logic is again satisfied.

The settings and adjustments for the thermal limit controller unit must be enclosed and sealed to prevent unauthorized tampering.

21.1  Calibration /Records

The performance accuracy of the STLR and thermal limit controller shall be performed upon installation, verified at least once every six months and whenever a seal has been broken. Records of tests to determine accuracy shall be maintained in the plant's files. Tests which should be performed include the following:

1. Recorder temperature accuracy

2. Recorder time accuracy

3. Cut in/Cut out

4. Thermal limit controller sequence logic

5. Recording thermometer check against indicating thermometer: (Daily) The recording thermometer shall not read higher than the corresponding indicating thermometer. However, should the recording temperature differ from that of the indicating, necessary measures must be taken and documented to correct the situation.

21.2  Sealed

Access to STLR cut in/cut out adjustments shall be sealed. The sealing device should provide an indication of tampering or unauthorized adjustment.

The enclosure for the settings and adjustments for the thermal limit controller sequence logic must be sealed to prevent unauthorized adjustment.

22 Programmable Logic Controllers and Computers

Programmable logic controllers or computers installed on an aseptic processing and packaging system for operational convenience and not public health control must meet certain safeguards and tests. The computer may not control any public health function when the system is in processing mode. When in CIP mode, the computer may control any functions when CIP mode is first selected. Non-public health controls, such as product pumps or valves, may be controlled at any time by the computer. The vendor is responsible for providing a testing protocol to verify that public health safeguards are not under the control of the computer during the production cycle.

Computers for the operation of public health controls on aseptic processors have additional considerations. Computers are different from hard-wired controls in three major areas. To provide adequate public health protection, the design of computerized public health controls must address these three major differences.

First, unlike conventional hard-wired systems, which provide full-time monitoring of the public health controls, the computer performs its tasks sequentially, and the computer may be in real time contact with the FDD for only one millisecond. During the next 100 milliseconds (or however long it takes the computer to cycle once through its tasks), the FDD remains in forward flow, independent of temperature in the holding tube. Normally, this is not a problem because most computers can cycle through 100 steps in their program many times during one second. The problem occurs when the public health computer is directed away from its tasks by another computer, or the computer program is changed, or a seldom used jump, branch, or go to Instruction diverts the computer away from its public health control tasks.

Second, in a computerized system, the control logic is easily changed because the computer program is easily changed. A few keystrokes at the keyboard will completely change the control logic of the computer program. Conversely, hard-wired systems require tools and a technician to make wiring changes. Once the hard-wired system is properly installed and working, it does not change. The problem can be solved by sealing the I/O access to the computer, but some procedure is needed to ensure that the computer has the correct program installed when it is re-sealed.

Finally, some computer experts have stated that no computer program can be written error-free. They were referring primarily to very large programs, with many conditional jumps and branches, with thousands of lines of program code. For these large systems, the programs improve with age (the errors are found and corrected under actual conditions of use). For public health controls, the computer program must and can be made error-free, since the programs required for public health control are relatively brief.

If the design of computerized public health controls does address the above-mentioned differences, they can be effectively interfaced with conventional hard-wired operating controls and instrumentation. When computers or programmable logic controllers are used in pasteurizing or sterilizing systems, they must be installed in such a manner that public health controls are not circumvented by the computer or programmable logic controller during the product run operations, except as provided for under 

The vendor is responsible for ensuring that their PLC or computer installation complies with the requirements, through documentation and testing.

The responsible regulatory agency shall evaluate the complete documentation of interconnecting wiring, pneumatic controls, applicable programming logic and ladder logic, and results of the testing procedures. This will help to verify compliance with the criteria in.

23 Pressure Differential Recorder Controllers (PDC recorder)

Proper pressure relationships must exist across all media to prevent contamination of the sterilized product by raw product, heating medium and cooling medium. Pressure relationships under the following conditions must be considered:

1. Forward flow

2. Divert flow

3. Shutdown

Proper pressure relationships must exist between raw milk or media and sterilized milk to prevent contamination of the sterilized product. In aseptic processing and packaging systems, failure to maintain a 14 kPa (2 psi) differential between the raw side of the regenerator and the sterilized side will cause the FDD to assume the divert position. The feed pump normally operates in both forward flow and divert flow, as long as the FCD is allowed to run. This is because the sterilized side of the regenerator and cooling section are always full, since the FDD is located after the cooling section. Aseptic systems require a pressure differential recorder to monitor and record pressures to ensure that proper pressure differential has been maintained in the regenerator.

This task will assess the actual pressure devices used. The appropriate pressure differential is assessed under Regeneration and Cooling Section.

Tests are performed upon installation and at least once every 6 months thereafter. Appropriate records must be kept showing proper testing has occurred.

23.1  General Conditions

The sensors of pressure differential controllers must be clean and in good mechanical condition. The design should allow easily dismantling of the sensors for inspection, and the indicating / recording unit must be housed in an appropriate moisture proof enclosure.

The pressure differential recorder controller shall be inter-wired with FDD such that divert occurs when the sterilized product pressure in the regenerator is not exceeding, by 14 kPa (2 psi) or greater, the pressure on the raw side of the regenerator. It is considered acceptable to use a legal PLC to control the pressure differential in lieu of a pressure differential controller as long as the same control conditions are respected such as inter-wiring with FDD, pressure indicating and recording capabilities, set-point indication. 

In milk-to-heat transfer medium-to-milk type regenerators, in the sterilized milk section the heat transfer medium must always be under lower pressure by at least 14 kPa (2 psi) than the sterilized milk.

Pressure gauges may be used to verify the pressure display for the pressure differential recorder controller. Gauges shall be clean and in good condition.

23.2  Location

Two types of regeneration are used in aseptic systems, product-to-product regenerators, and product-to-water-to-product regeneration systems. The latter system is often preferred for some products, because it allows more even heat transfer and prevents burn-on.

Product-to-product regenerators shall have the raw product sensor between the feed pump and the raw product inlet to the regenerator. The sterilized product sensor shall be installed at, or downstream from, the sterilized product outlet of the regenerator.

Product-to-heat transfer medium-to-product regenerators shall have the raw side pressure sensor in the water loop after the water pump (location of highest media pressure in the loop). The sterilized side pressure sensor shall be in the product line at the sterilized side outlet of the regenerator (location of lowest sterilized product pressure).

23.3  Specifications

A circular chart shall make one revolution in not more than 12 hours and shall be graduated for a maximum record of 12 hours. If operations extend beyond 12 hours, a 24-hour chart can be used if it can provide an equivalent level of accuracy and clarity.

The chart positive drive mechanism shall be equipped with a system to prevent slippage or manual rotation (e.g. pin to puncture the chart paper). The chart used shall correspond with the chart number displayed on the identification plate of the pressure differential recorder controller.

The pressure recording unit shall have chart scale divisions not to exceed 14 kPa (2 psi) on the working scale of not more than 140 kPa (20 psi) per 25 mm (1 inch). Pens may be used to record the raw side pressure and the sterilized side pressure or the pressure differential.

Electronic data collection, storage and reporting of pressure differentials, with or without hard copy printouts, may be acceptable provided the electronically generated records are readily available at the establishment for review by the regulatory agency and meet minimum criteria required for STLR charts. 

23.4  Calibration / Records

The accuracy of the pressure display and recorder, and the differential controller divert function, shall be validated at least every six months, and whenever the controller is adjusted or repaired. Pressure gauges, if used, must be checked for accuracy at least once per year.

Records shall be easily available and must indicate testing results and satisfactory corrective action. Tests must be completed according to the required methods.

23.5  Sealed

The pressure differential recorder-controller adjustments/legal panel must be sealed.

24 Auxiliary Temperature Recorders/Controllers

These instruments may be used in several locations on the aseptic processing and packaging system, to provide a record of start-up pre-sterilization and product processing temperature, and to provide temperature signals to the thermal limit controller unit or other processing controls. Two common installation points would be at the final heater outlet (to provide better feedback and control of the heating process), and at the inlet to the FDD (to provide a record and control of the pre-sterilization process).

24.1  General Conditions

The temperature recorder / controller unit shall be clean and in good mechanical condition. It should be moisture-proof under normal operating conditions. The chart positive drive mechanism shall be equipped with a system to prevent slippage and manual rotation (e.g. pin to puncture chart paper). It must also be equipped to produce a continuous permanent record of all pertinent information (i.e. time of day and temperature). The processor is responsible to indicate on the chart recorder the chart part number to be used. Pens should be operational and easily calibrated. The unit should be serviced at least once a year, and records of the servicing kept in the plant's file.

25 Cooling Section

This section of the sterilizer uses chilled water and /or glycol to cool the hot product down to packaging and filling temperature. Since the FDD is located downstream from this section, the cooling section may become contaminated with potentially unsterile product during divert and must be re-sterilized as part of the thermal limit controller sequence logic after a divert event.

Flash coolers are sometimes installed on the divert line to prevent injury to by-standers if a divert event occurs during the re-sterilizing of the holding tube and cooling section, when there is no cooling turned on.

25.1  General Conditions

The cooling sections must be clean and in good condition. They must be constructed of stainless steel or other corrosion resistant and easily cleanable material. The design should allow easy cleaning, and should not entrap product in crevices, joints, seams or openings. During operation, there should not be any leaks at gaskets, seals, or connections.

A routine program to monitor the condition of plates and tubes (pin holes in plates, gasket condition, cracks, tube clamps, etc.) must be established by plants. The integrity of all food contact heat exchange surfaces must be checked at least once per year by an acceptable method (e.g. dye penetration, permanganate recirculation, pressure retention, Helium testing, etc.). However, if the plant has experienced problems with heat exchanger integrity, a more frequent inspection program must be implemented to verify that the problem has been remedied. Appropriate records must be kept showing proper testing has occurred. These records should also document the age of all the plates and which ones are replaced, the cause of the holes (e.g. age, compression, metal fatigue, etc.). If pin holes are found in any plate, then all plates of the same age should be checked.

25.2  Pressure Differentials

This task will only assess the actual differential of pressure. The equipment used to monitor (gauges) will be assessed under Pressure Differential Controllers.

In the cooling section, the system must be designed to maintain pressure on the sterilized product side of the plates at least 14 kPa (2 psi) higher than on the cooling medium side of the plates during forward flow. During diverted flow conditions, higher pressure must be maintained on the sterilized product side of the plates than on the medium side of the plates. This reduces the possibility of chemical contamination in the event a pinhole leak develops in the plates.

An automated mechanism is the only way to achieve the correct pressure relationship in the cooling section during forward flow, divert and shutdown conditions so that the pressure on the sterilized product side is greater than the cooling media side.

Pressure gauges, if used, must be checked for accuracy upon installation and at least once per year. Gauges shall be clean and in good condition. Pressure differential controller sensors, and pressure gauges, shall be located at the cooling media inlet and at the sterilized product outlet.

25.3  Cooling Medium

Cooling medium (usually sweet water or water-glycol mixture) must be checked at least monthly for microorganisms (e.g., coliforms, psychrotrophs).

Records shall document the safety of any cooling water additives and cooling media products used, as well the microbial testing results.

26 Homogenizer

The homogenizer is a high-pressure pump that produces a homogenized product by reducing the size of fat globules as they are forced through a small orifice under high pressure. Since the homogenizer is a positive pump, it can be utilized as a flow control device. If the homogenizer is utilized as a flow control device, its compliance requirements are to be rated under the Flow Control Device.

26.1  General Conditions

Filters, homogenization valves, pistons, seat valves, pressure gauges and dead ends must be clean and in good mechanical condition. All product contact surfaces must be stainless steel or other food grade, non-corrosive material. All homogenizers should be equipped with appropriate gauges.

Homogenizers installed downstream from the holding tube in the aseptic zone shall be of an aseptic design, to prevent contamination of the sterilized product.





26.2  Homogenizer Larger Than FCD

This homogenizer must be designed and installed so that the flow rate is not affected. The manufacturer must be able to demonstrate that any homogenizer located downstream does not affect the flow rate (e.g. physical break, pressure sensors in holding tube, FCD is a MBTS, etc.) If a homogenizer located downstream from the flow control device has a capacity greater than the flow control device, then the homogenizer must not be a flow promoter.

One way to achieve this is to have a recirculation line between the inlet (suction line) and the outlet (pressure line) of the homogenizer installed to prevent the homogenizer from starving. This line shall be unrestricted and shall not contain a shut-off valve but may contain a check valve allowing flow only from the outlet back to the inlet. The diameter of the recirculation line including the check valve shall be equal or greater than the supply line to the homogenizer. Other acceptable systems could also achieve this requirement.

The homogenizer must not reduce the holding time and must not reduce the pressure required in the holding tube to keep the product in the liquid phase.

27 Aseptic Surge Tank

The aseptic surge tank acts as a sterilized product balance tank for the fillers. This allows both the fillers and the aseptic processor to operate independently at their own flow rate.

The aseptic surge tank is installed downstream from the FDD. If the surge tank is protected by one or more aseptic barriers at the FDD, filling operations may continue from the tank while the Aseptic processor is in divert. Otherwise, the fillers and aseptic surge tank must also be emptied and re-sterilized after a divert event. 

The cleanliness and operation of the aseptic surge tank are important to prevent contamination of the sterilized product. Air over the product in the tank must be sterile.

27.1  General Conditions

The aseptic surge tank and associated valves, thermometers, etc. must be clean and in good condition. Instrumentation (temperature recording chart) must be installed to record and verify pre-sterilization of the tank before production commences.

27.2  Sterile Air

As product is withdrawn from the surge tank, negative pressure could develop in the tank, which could cause unsterile air and bacteria to be drawn in through joints, gaskets, etc. For this reason, the sterile air must be pressurized to prevent the development of negative pressure inside the aseptic surge tank.

In general, a processing authority establishes a venting or air purge schedule for the surge tank. Sterile air over-pressure must be maintained on aseptic surge tanks to ensure proper operation (i.e., product flow to the filler).

Sterile air is produced by incineration and/or filtration. Attention must be paid to how the establishment monitors sterile air over-pressure and the method of achieving sterility. If incineration is used, a temperature sensing device monitoring system is generally the easiest means. If a sterile filter is used, the specifications of the filter, filter location and number of filters must be monitored. Filter must be changed at intervals recommended by the manufacturer or process authority for their method of use and documented on the processing records.

A sterile air pressure controller or transmitter shall be used to monitor the sterile air pressure in the tank. Records of tests performed to determine the controller's/transmitter's calibration shall be maintained in the plant's files. Tests must include accuracy, upon installation and at an interval of at least every 6 months. The frequency of testing should be increased if the calibration is consistently found to be out of adjustment. If the calibration is consistently found to be out of adjustment, the reason for the calibration problems should be immediately identified and rectified.

Testing methods shall comply with the required standards. Follow-up on out of specification findings must be satisfactory.

If the sterile air pressure drops below the value specified in the scheduled process, the filler(s) shall cease operation, and the aseptic barrier located at the inlet of the unsterile tank shall be activated to protect the sterile product in the processing system from entering the unsterile tank. Filling operations may not resume until the aseptic surge tank, fillers and valves have been emptied and re-sterilized. If multiple aseptic surge tanks and fillers are used and the sterility of these is maintained, this requirement may not apply.

28 Stuffing Pump

Stuffing pumps may be used to improve the efficiency of other devices, such as homogenizers.

28.1  General Conditions

Stuffing pumps are usually centrifugal pumps. They must be constructed of stainless steel or a suitable corrosion resistant material and must be clean and in good mechanical condition. Painted exterior surfaces must also be clean and in good condition, free of flaking paint and rust.

All pumps not specifically designed for CIP use must be disassembled for cleaning. This includes removal of impellers and back plates for cleaning.

All pumps installed in the sterile zone must be of an aseptic design.

28.2  Proper Installation/Operation

Product stuffing pumps must be inter-wired with the flow control device electrical operating signal. When the flow control device is prevented from operating, either by the operator or operating system and /or by safety interlocks installed on the system, the stuffing pump and other flow-promoting devices must stop. Stuffing pumps may be configured to start prior to starting the homogenizer, but the FCD must be in an allowed to run condition.

When a stuffing pump is used in an aseptic processing and packaging system it must be installed and operated in such a way that it will not influence the proper pressure relationship within the regeneration section, and it must not reduce the holding time below the required minimum.

If the homogenizer is used as a flow control device, a centrifugal type stuffing pump may be installed between the raw product outlet of the regenerator and the inlet manifold of the homogenizer to supply the desired pressure to the homogenizer.

Tests are performed upon installation, at least once every 6 months thereafter and when micro-switch is re-set or replaced. Appropriate records must be kept showing proper testing has occurred.

29 Aseptic Packaging

Aseptic packaging has been defined as a procedure consisting of sterilization of the packaging material or container, filling with a commercially sterile product in a sterile environment and producing containers that are tight enough to prevent recontamination. which are hermetically sealed.

UHT of product

· Aseptic transfer

· sterilization of packaging material, sterile surroundings during packaging

· tight containers

Aseptically packaged UHT milk must also give almost complete protection against light and atmospheric oxygen. The package must therefore be of barrier type or similar.

The term aseptic implies the absence of any unwanted organisms from the product, package or other specific areas. The term hermetic is used to indicate suitable mechanical properties to exclude the entry of bacteria into the package or, more specifically, to prevent the passage of microorganisms and gas or vapour into or from the container.

30 Packaging Conditions



30.1 Packaging Material

An appropriate program must be established by the processor to ensure that the packaging materials received are in compliance with the requirements identified in the scheduled process. These procedures should include visual examination of the packaging material to identify damage and defects. All packaging material shall be stored in a clean and sanitary manner to minimize the risk of contamination and physically damaging the materials.

30.2  Sterilant

The aseptic packaging machine must ensure the sterilization of the container and provide a sterile environment for filling. The most commonly used sterilants, depending on the application, are hydrogen peroxide (H2O2) or a combination of H2O2 and peracetic acid. During the sterilization of the packaging material by H2O2 or other sterilants, a residue of these sterilants may be left on the material. Testing of the residue must be performed at an appropriate frequency and must be at or below the level specified by the scheduled process. Sterilants used to sterilize the package shall be dairy safe and approved for dairy plant purposes. If dilution is required, sterilants must be diluted as per manufacturer's recommendation.

Two important factors must be considered when using sterilants, these are (Long-Life Products: Heat-Treated Aseptically Packed - A Guide to Quality. Von Bockelmann et. al. 1998):

1. Microbiological efficiency of the sterilization process

2. Elimination of chemical residues from the package which can subsequently contaminate the filled product

Depending on the type of packaging equipment, different means of applying the sterilants can be used e.g., spray, vapour, roller system, immersion bath etc. Other systems may be acceptable if the Process Authority proves that these sterilants meet Health Canada's requirements for commercial sterility.

Plastic bottle sterilization: in general, plastic bottles are sterilized using a solution of H2O2 and peracetic acid. The bottles are filled with the solution of chemical sterilant while passing on a conveyor for a pre-determined contact time, then they are inverted to empty the solution followed by a sterile water rinse to eliminate any chemical residual in the package prior to filling. 

30.3  Headspace Gas

Some processors use nitrogen gas or other media to create a headspace in the formed package. The nitrogen gas or any other media used must be filtered or treated in other ways to remove or destroy microorganisms.

30.4  Packaging/Filling Room Air Quality

In order to minimize contamination from other areas of the processing plant, the packaging/filling aseptic zone must be under positive pressure, relative to the rest of the plant. However, the room must be under negative pressure relative to the aseptic zone of the packaging machine. Microbial analysis of air quality should be conducted on a specified time frame adequate to substantiate the air quality is acceptable and records of results are kept in the plant's file.

30.5  Packaging and Filling Controls

The aseptic packaging stage is the most delicate operation of producing aseptic product, both in terms of control and preventative measures required. The processing plant must have well trained personnel to carry out the operations and to maintain the equipment.

For packaging and filling equipment, the critical controls which attain and maintain commercial sterility within the aseptic zone must be identified. These critical controls include sterile air supply systems and sterile product contact surfaces of the filler and packaging material. The packaging and filling critical controls become the basis of the scheduled process for aseptic packaging.

30.6  Calibration of Controls

The packaging and filling critical controls must be calibrated on a regular basis. When they function properly, they will be fail-safe. If the critical controls are not met, the machine must stop and preclude the packaging of sterile product into non-sterile containers. Records of calibration must be kept indicating the date of testing, method(s) used, and the name of the individual performing the calibrations.

30.7  Setting of Controls

In order to have a commercially sterile finished product, the identified critical controls must be set and adhere to the specifications identified in the scheduled process during container formation and filling. These critical controls may include but are not limited to, for example:

1. positive sterile air/inert gas pressure in the filling and sealing area of the machine

2. hydrogen peroxide concentration and temperature

3. drying section temperature

Although these systems usually operate in an automatic mode, most, if not all, will be equipped with a capability of manual over-ride of the automatic controls. This manual over-ride must be protected from unauthorized personnel access.

30.8 Setting Deviation

Acceptable variations from the specified setting of critical controls must be described in the scheduled process and in the operator's packaging and filling production log. In the event of a critical deviation from the setting, the packaging system shall be shut down, non-sterilized product must be segregated, and the system must be re-sterilized before resuming operation.

30.9 Quality Control

Each processing establishment must have a quality control program of the processes used as well as the products packaged. The tests and frequency of this program may vary with the food product as well as the needs of the regulator and establishment but must be done in such a manner and at a statistically valid frequency that provides a high level of assurance that the finished product is commercially sterile.

31 Finished Product Testing

Sampling Plan: Statistically valid samples of the production must be taken to assess the safety and quality of the product. The quantity of containers to be taken, the tests to be performed and the standards to be met should be determined for each plan of the sampling program, based upon specifications supplied by the processing authority.                                                    

Inspection of heat seals: Appropriate inspections and tests must be conducted by trained personnel before production starts and during production, after jam-ups and as per manufacturer's recommendation. Inspection of seals must be done at intervals of sufficient frequency to ensure consistent and reliable hermetic sealing as per manufacturer's recommendation.

In general, tests can be divided into two main types:

1. Non-destructive testing: visual inspection of seals for absence of voids, wrinkles, pleats. Other important checks to be performed include seal alignment, overlap, product contamination in seals, de-lamination, etc.

2. Destructive testing: activation pattern using a polarisation filter, vacuum bubble test, conductivity/electrolytic test, dye penetration test, microbial challenge test, storage and distribution test, burst test, removal torque test, seal security/seal strength tests, etc.

The methods used for these inspections must be those specified by the packaging material supplier.

Incubation: Incubation tests must be done at a statistically valid frequency to verify the "commercial sterility" of the finished product. Samples are generally incubated at a specified temperature for a specific period of time to detect mesophilic growth. Incubated packages are observed for any sign of gas production (puffers), product changes such as odour, pH, oxygen content, viscosity and other indicators of spoilage, such as separation or curdling.

Microbial Evaluation: Microbial analysis for commercial sterility must be conducted on a statistically valid number of containers from each lot (from each filling head) regardless of the absence of signs of non-sterility following incubation.

Microbial growth from unsterile containers must be further investigated and the action taken recorded. Pending the outcome of the investigation, the lot must be detained.

Product Release: All package integrity, incubation testing, processing record review and the investigation of any process deviations must be satisfactory before the product is released for distribution.

32 Record Keeping

It is important that the scheduled process be properly established, correctly applied, sufficiently supervised and documented to provide assurance that the requirements have been met. Production records must consist of the operator's packaging/filling production log and the operator's on-line record of critical parameter testing. These records must be maintained on file for at least 3 years or the shelf-life of the product if longer than 3 years.

33 Packaging Records

A trained operator is responsible for verifying that all critical controls are recorded and meet specifications. Review of records by the responsible individual should be completed before the product is released.

The operator's packaging/filling production log should contain the following information:

· date

· batch

· packaging machine number

· product being filled and packaged

· source of product (i.e. from surge tank or sterilizer)

· preparations taken to bring equipment into packaging readiness, e.g. inspection/repairs/replacements of valves, gaskets, gauges, warning lamps etc.; cleaning, preheating and sterilization steps; pressure and temperature checks

To ensure product safety and to provide a historical record of the process, the following information should be recorded:

· Date

· Hourly filling code

· Machine number

· Packaging start time

· Packaging stop time

· Machine downtime and reason, corrective action taken to restart

· Intervals at which teardowns conducted

· Types of teardowns conducted, classification of defects observed, corrective action taken

· Hydrogen peroxide concentration

· Production volume

· Unusual occurrences

· Operator's signature

· Signature of individual responsible for review





























































Table 2a: Holding Loop Calculation for Dairy Products whose Flow Rate type is Turbulent (Re >2100) 



		Holding coil length-Calculations

		 

		38 mm Dia Holding pipe



		

		Flow rate

		5000

		LPH



		

		Pipe OD

		0.038

		Meters



		

		Thickness

		0.0016

		Meters



		

		ID

		0.0348

		Meters



		

		Area

		0.00095

		sq.m



		

		Velocity

		1.46

		m/s



		

		Density

		1027

		kg/m3



		

		Dynamic viscosity

		0.0021

		Ns/m2



		

		Reynolds no.

		 

		 



		

		 

		24863.93

		Turbulent flow



		

		Max Velocity in holding loop (Vmax)

		1.75

		 



		

		Holding coil length to achieve 4 sec holding

		7.00

		M



		

		Volume at Maxflow and holding time

		0.007

		m3



		

		Time needed for Temperature Sensor Response to PLC / HMI for reprocess

		1.00

		Secs



		

		Holding Time in sec

		4

		Secs



		

		Min Distance to be provided between Temp Sensor and Diversion Valve 

		1.8

		 



		 

		

		

		



		Holding loop length   in meters to achieve 4 seconds Holding Time

		7.0



		Min Distance to be provided Temperature Sensor Response to PLC / HMI for reprocess

		1.8



		Total Length of the holding loop in meters till FDV 

		8.8







Table 2b: Holding Loop Calculation for Dairy Products whose Flow Rate type is Streamline/ Laminar (Re <2100) 

		Holding coil length-Calculations

		 

		38 mm Dia Holding pipe



		

		Flow rate

		5000

		LPH



		

		Pipe OD

		0.038

		meters



		

		thickness

		0.0016

		meters



		

		ID

		0.0348

		meters



		

		Area

		0.00095

		sq.m



		

		Velocity

		1.46

		m/s



		

		Density

		1027

		kg/m3



		

		Dynamic viscosity

		0.03

		Ns/m2



		

		Reynolds no.

		 

		 



		

		 

		1740.48

		Streamline Flow



		

		Max Velocity in holding loop (Vmax)

		2.92

		 



		

		Holding coil length to achieve 4 sec holding

		12.00

		m



		

		Volume at Maxflow and holding time

		0.011

		m3



		

		Time needed for Temperature Sensor Response to PLC / HMI for reprocess

		1.00

		secs



		

		Holding Time in sec

		4.1

		secs



		

		Min Distance to be provided between Temp Sensor and Diversion Valve 

		2.9

		 



		 

		

		

		



		Holding loop length   in meters to achieve 4 seconds Holding Time

		12.0



		Min Distance to be provided Temperature Sensor Response to PLC / HMI for reprocess

		2.9



		Total Length of the holding loop in meters till FDV 

		14.9
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IS 4743: 2018
Settling Tanks for Ghee — Specification

(First Revision)
FOREWORD

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the
draft finalized by the Dairy Products and Equipment Sectional Committee had been approved by
the Food and Agriculture Division Council.

Settling tanks for ghee are used in the ghee refineries and dairies to remove non-fatty solid residues
from ghee by allowing the heated ghee volume to hold. This standard would help the fabricator
and the user to obtain quality equipment meeting the desired mechanical and hygienic
requirements.

Settling tanks for ghee may be of the following four types:
a) Single-walled;

b) Double-walled (single jacketed) with a provision for circulation of water or steam or
both;

c¢) Double-jacketed, insulated with a provision for circulation of water or steam or both in
the inner jacket; and

d) Double-walled, insulated.

This standard was first published in 1968. This revision is being undertaken to cover the
requirements for only double-walled (single jacketed) cylindrical settling tanks for ghee, as they
are most commonly used. Also the sizes of tanks widely used in ghee manufacturing have been
selected in this standard. The nominal capacities as recommended in IS 2843: 1964
‘Recommendations on nominal capacities for process equipment’” have been adopted in sizing the
settling tanks.

This standard includes the requirements for cylindrical tanks only since cylindrical tanks with
conical bottoms are comparatively less costly as compared with rectangular tanks as the cost of
the material and fabrication would be less. This standard is intended chiefly to cover the technical
provisions relating to jacketed stainless steel ghee settling tank, and it does not include all the
necessary provisions of a contract.

The word ‘stainless steel’ appearing at various places in this standard shall mean ISS 304
(equivalent to AISI 304) stainless steel conforming to designation X04Cr19Ni9 of IS 6911 : 2017
‘Stainless steel plate, sheet and strip — Specification (Second Revision). Only Stainless Steel





Tungsten Inert Gas (TIG) Arc Welding using AWS ER 308L filler metal conforming to IS 2811:
1987 ‘Recommendations for manual tungsten inert-gas arc welding of austenitic stainless steel
(first revision)’ shall be done for all joints in stainless steel sheet.

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 ‘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 prescribes the important constructional details and dimensional requirements for
double-walled (single jacketed) stainless steel settling tanks (vertical cylindrical) for ghee.

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.

1S No. Title
2811 : 1987 Recommendations for manual tungsten inert-gas arc
welding of austenitic stainless steel (first revision)
3178 : 1996 Abrasive emery grain — Specification (first revision)
3382 : 1965 Specification for stainless steel milk pipes and fittings
6911 :2017 Stainless steel plate, sheet and strip — Specification
(Second revision)

3 CAPACITY
3.1 The tanks shall be constructed in capacities of 500, 1 000, 2000, 3000, 4000 and 5000 litres.

3.1.1 The capacity is a rounded off value of the calculated capacity of the container which includes
the volume of the bottom but does not include the volume of branches/nozzles.

4 MATERIAL

4.1 All the component metallic parts of tanks, which come into contact with the ghee, and the
cover shall be constructed from stainless steel conforming to steel grade designation ISS 304
having Cr 18-20 percent and Ni 8-10 percent as per IS 6911. The weld areas and the deposited
material shall be as corrosion resistant as the parent material.





4.2 Non-metallic material may be used for sealing, but such material shall be non-toxic, corrosion
resistant, relatively non-absorbent and shall not impart any objectionable odour or flavour and
dissolve in the ghee or cleaning solutions or bactericidal agents normally used.

4.3 Outer jacket and all such parts of the surfaces of the ghee settling tank, which do not come into
contact with the ghee, shall also be made of steel grade designation ISS 304.

S SHAPE AND DIMENSIONS

5.1 The cylindrical settling tanks of 500, 1000, 2000, 3000, 4000 and 5000 litres capacities shall
be with conical bottom (12°) and half openable three piece covers on top. The centre portion of the
cover should be fixed type. The leading recommended dimensions of vertical cylindrical tanks
shall be as given in Table 1 (see also Fig. 1), However, the dimension may vary as per plant and
process layout or as per mutual agreement between seller and purchaser.

6 THICKNESS OF MATERIAL

The minimum thickness of the material for tanks and cover shall be as given in Table 2.

7 FABRICATION

7.1 The typical designs of the settling tanks for ghee of different capacities are shown in Fig.1.

Table 1 Recommended Dimensions of Vertical Cylindrical Settling Tanks for Ghee

(Clause 5.1 and Fig. 1)

Capacity | Inner Diameter | Outer Diameter | Cylindrical Body | Distance Between Height of
Straight Height Legs (cc) Leg
litres mm mm mm mm mm
(@) () 3) 4 (5) (6)
500 850 1010 1230 850 1210
1 000 1200 1360 1400 1200 1230
2 000 1400 1560 1760 1400 1385
3 000 1500 1660 1750 1500 1280
4 000 1800 1960 1680 1800 1300
5000 1800 1960 2250 1800 1300
Table 2 Thickness (minimum) of Material for Cylindrical Tanks
(Clause 6)
Capacity Inner Shell Outer Shell Conical Bottom | Outer Bottom | Openable cover
litres mm mm mm mm mm
1) 2) 3) “4) (%) (6)






500 2.0 2.0 2.0 2.0 2.0
1 000 2.0 2.0 2.5 2.0 2.0
2 000 2.0 2.0 2.5 2.0 2.0
3 000 2.0 2.0 3.0 2.0 2.0
4 000 2.5 2.0 3.0 2.5 2.0
5000 2.5 2.0 3.0 2.5 2.0

7.2 All joints which come into contact with ghee shall be butt welded and finished smooth by
buffing with IS Grit No. 150 (see IS 3178).

7.3 All surfaces, which come into contact with ghee, shall be free from crevices and finished
smooth. All inside corners shall have a radius of not less than 25 mm.

7.4 All component parts and appurtenances having surfaces in contact with ghee shall be easily
removable for cleaning or shall be readily cleanable in their places.

7.5 The tank shall be so constructed that it will not sag, buckle or prevent complete drainage.

7.6 Stainless steel flat of suitable cross-section shall be welded at the brim of the tanks from outside
to strengthen the tank top edge.

8 SUPPORTS (LEGS)

8.1 The tanks shall be supported on stainless steel (AISI 304) legs (four numbers) and welded over
pads provided on the bottom of tank’s inner body. The pads shall be of stainless steel having
telltale/weep/vent hole for weeping of entrapped heated air/gases during welding at bottom potion.
The legs shall be of SS pipe of diameter of min size of 76 mm x 2 mm thick for tanks of capacity
up to 1000 litres capacity and 90 mm x 3.0 mm thick for tanks of capacity from 2000 to 5000
liters.

8.2 The legs shall have adjustable stainless steel ball feet with provision for height adjustment upto
50 mm, as shown in Fig. 1.

9 COVER

Three pieces cover with a fixed central portion made of 4 mm thick stainless steel and two loose
removable pieces with lifting handles made from 2 mm thick stainless steel shall be provided as
shown in Fig. 1.

10 INLET

10.1 A vertical removable type stainless steel no foam inlet pipe connection terminating with a
complete stainless steel union of 38 mm (see IS 3382) shall be provided on the top of the tanks as
shown in Fig. 1

10.2 Air Vent





A stainless-steel air vent of size 76 mm for tanks capacity up to 2000 liters and 150 mm for capacity
from 3000 to 5000 liters tanks shall be provided on top of the tank. The vent shall have sufficient
free opening area (with wire mesh cover fitted) to prevent formation of partial vacuum during
cleaning in place / emptying and pressure build up during filling of the tank. The vent shall be
protected from ingress of vermin / insects by removable wire mesh cover. The vent shall also be
protected by a hood to prevent any dirt or other particles falling from above. The hood should be
bolted down.

11 OUTLET
11.1 Bottom

A 50.8 mm diameter vertical outlet with stainless steel straight through plug type flanged valve
ending in complete stainless steel union (see IS 3282 ) shall be provided at the center of bottom
conical portion. This outlet should be at a height of 650 mm from the finished floor level to
facilitate placement of can under it.

11.2 Side

A 50.8 mm diameter horizontal outlet with stainless steel angular flanged valve ending in complete
stainless-steel union (see IS 3382) shall be so located on the straight cylindrical body that the
distance between the center line of the outlet and the line joining conical bottom to cylindrical
body is appx. 100-150 mm.

11.3 The outlet shall project to at least 75 mm from the tank body.
12 SPRINKLER
12.1 Sprinkler Pipe

Sprinkler pipe of 25 mm diameter made from stainless steel shall be provided for sprinkling hot
water or chilled water on the outer surface of inner shell. The sprinkler pipe shall have adequate
numbers of stainless union on equal space to make it completely removable. The sprinkler pipe
shall end outside in a header with two separate connections for hot and chilled water.
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DIMENSION TABLE

CAP. D D1 D2 D3 D4 R1 R2 c/c H H1 H2

L mm mm mm mm mm mm mm mm mm mm mm
500 850 1010 $ 25 $ 76 $ 76 325 | 367 | 850 1230 150 1322
1000 1200 1360 ¢ 38 d 76 d 76 500 | 500 | 1200 | 1400 150 1340
2000 1400 1560 ¢ 38 d 76 ¢ 90 600 | 600 | 1400 | 1760 150 1507
3000 1500 1660 $ 38 ¢ 150 $ 90 650 | 687 | 1500 | 1750 150 1250
4000 1800 1960 ¢ 38 ¢ 150 ¢ 90 800 | 820 | 1800 | 1680 150 1398
5000 1800 1960 $ 38 ¢ 150 $ 90 800 | 820 | 1800 | 2250 150 1398

12.2 Jacket Drain

A stainless steel drain of 25 NB cast steel ball valve shall be located at the bottom of the jacket
(outer shell).

12.3 U-Bend






Stainless steel U-bend of diameter 38 mm shall be located at the bottom of the jacket for
maintaining water level inside the jacket which also works as a siphon.

12.4 Steam Ejector

Stainless steel steam ejector/steam sparger shall be located near the bottom of the jacket to
maintain ghee in liquid form inside the tank by heating water in the jacket. The connection should
end outside in a flange and counter flange. The ejector has to be removable type.

12.5 Over Flow

Stainless steel overflow pipe of diameter 38 mm shall be located in the upper portion (below the
sprinkler header) of the jacket as shown in Fig. 1.

14 LEAKAGE TESTS

14.1 The inner shell of the tank shall be tested for water tightness in the manufacturer’s works after
grinding and polishing the surfaces. The tank fitted with stoppers for side and bottom outlets shall
not leak when filled with water up to the brim.

14.2 Water fill-up test of jacket for water tightness after grinding and polishing the surfaces. The
jacket fitted with stopper for its drain shall not leak when filled with water up to the overflow.

14.3 Dye penetration test shall be conducted for all welding joints of inner shell to ensure no defect.
15 MARKING

15.1 Each settling tank shall be provided with a stainless steel nameplate of appropriate size +56
mm—~<—1+00-mm fixed on a stainless steel bracket. Following particulars shall be indelibly and
legibly marked on the name plate:

a) Manufacturer’s trade-mark, name and address;
b) Manufacturer’s identification;

c¢) Capacity of the tank; and





d) Month/Year of manufacturing.
15.2 BIS Certification Marking
Each tank may also be marked with the BIS Standard Mark.

15.2.1 The use of the Standard Mark is governed by the provisions of the Bureau of Indian
Standards Act, 2016 and the Rules and Regulations made thereunder. The details of conditions
under which the license for the use of the Standard Mark may be granted to manufacturers or
producers may be obtained from the Bureau of Indian Standards.
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