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ITEM 0 WELCOME AND INTRODUCTORY REMARKS

0.1 Welcome by Member Secretary, CHD 08

On behalf of BIS, Member Secretary, CHD 08, welcomed the all the members to the first meeting of the Working Group, CHD 08: WG 01.

0.2 Opening Remarks by the Members

A round of introduction from all the members took place.
[bookmark: _GoBack]ITEM 1 SCOPE AND COMPOSITION OF CHD 08: WG 1
1.1 Scope: The working group noted the scope of CHD 08: WG 01 and the same is given below for your reference.
To assist CHD 8 in the following:
· IS 10245 (Part 1) : 1996 Breathing apparatus: Part 1 closed circuit breathing apparatus (Compressed Oxygen Cylinder) - Specification (First Revision)
· IS 10245 (Part 3) : 1999 Breathing apparatus: Part 3 fresh air hose and compressed air line breathing apparatus - Specification (First Revision)
· IS 10245 (Part 4) : 1982 Specification for breathing apparatus: Part 4 escape breathing apparatus (Short Duration Self - Contained Type)
1.2 The Working group noted the present composition of CHD 08 WG 1 and the same is given in Annex-I. 

ITEM 2 ACTIONS ARISING OUT OF 23rd MEETING OF CHD 8 SECTIONAL COMMITTEE

2.1 IS 10245 : Part 1 : 1996 Breathing apparatus: Part 1 closed circuit breathing apparatus (Compressed Oxygen Cylinder) - Specification (First Revision)
The Working group thoroughly reviewed the draft of IS 10245 (Part 1) submitted by Shri Samit Vasant Chaudhary and finalized it for sending for wide circulationt. The same draft is attached below. Further, the working group recommended to circulate the draft for wide circulation for a period of 2 months. 



2.2 IS 10245 : Part 3 : 1999  Breathing apparatus: Part 3 fresh air hose and compressed air line breathing apparatus - Specification (First Revision) 
The Working group thoroughly reviewed the draft of IS 10245 (Part 2) and deliberated on the comments received from Joseph Leslie Dynamiks Mfg. Pvt and 3M Limited.  The WG finalized the draft incorporating the agreed changes for sending for wide circulation. The same draft is attached below. Further, the working group recommended to circulate the draft for wide circulation for a period of 2 months.



2.3 IS 10245 : Part 4:1982 Specification for breathing apparatus: Part 4 escape breathing apparatus (Short Duration Self - Contained Type)
The WG decided that Shri Harshal Patil, Venus safety will review the IS 10245 (Part 4) and provide the revised draft to BIS Secretariat before the main committee meeting. 















ANNEX- I
(Item 1.2)

CHD 8: WG 1 Composition

	Sl No
	Name of the Organization
	Principal member/ Alternate Member

	1. 
	CSIR - Central Institute for Mining and Fuel Research, Dhanbad
	Dr J. K. Pandey 

	2. 
	3M India Limited
	Shri Bidyut Chetia

	3. 
	Draeger India Pvt. Ltd, Mumbai
	Shri Ganesan Murugesan

	4. 
	Honeywell International India Private Limited, Bengaluru
	Shri Samit Vasant Chaudhari

	5. 
	Venus Safety and Health Private Limited, Navi Mumbai
	Shri Harshal Patil

	6. 
	Joseph Leslie Dynamiks Mfg. Pvt.
	Shri Dean Leslie Roy





IS 10245 pt-1 (Pr rev  19 july 2023).docx
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This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Industrial Safety Sectional Committee had been approved by the Chemical Division Council.



This Indian Standard was first published in 1982 and the revision of this standard is required to make this standard compatible with the international standard. List of standards referred during making this standard are listed in clause 2 of this standard.



Breathing apparatus enable a person to remain in irrespirable and poisonous atmosphere for a long and short period and to still retain his full physical and mental capacity. It is also known as rescue apparatus, anti-gas apparatus, respirator, smoke helmet, and gas mask. The apparatus is required in mines, gas works, chemical factories, iron works, steel plants, smelting and metallurgical works, oil refineries and oil tankers. It may also be used by fire brigade, municipality, defence personnel and mountaineers.



Breathing apparatus should be of such efficiency and reliability as to ensure safety in toxic gases, oxygen-deficient atmosphere, extreme heat, high humidity, and wreckage and falls during disaster. It is therefore, imperative that breathing apparatus should have an appropriate design, efficiency and safety under various conditions including temperature, resistance, quality of materials, and workmanship. Besides, it should ensure chemical purity of oxygen breathed and pass rigorous physiological, physical, chemical and mechanical tests. These are prescribed in this standard which is being issued in different parts.



This part deals with closed-circuit breathing apparatus in which the exhaled air is re-breathed by the wearer after the carbon dioxide concentration has been effectively reduced and the oxygen concentration enriched. It is used either with a full face piece or with mouth piece and nose clip.



A closed –circuit breathing apparatus should not be use in pressures appreciably above atmosphere, and care should be taken in the choice of breathing apparatus itself where such equipment is to be used in very high (45 ± 3⁰C) or very low (-6 ± 3⁰C) ambient temperatures.



Certain toxic substances which may occur in some atmosphere can be absorbed by the skin, where these do occur, respiratory protection alone is not sufficient and the whole body should be protected.

The composition of the Technical Committee and Subcommittee responsible for formulation of this Indian Standard is given in Annex G.



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


Indian Standard

BREATHING APPARATUS

PART 1 CLOSED CIRCUIT BREATHING APPARATUS ( COMPRESSED OXYGEN CYLINDER ) ― SPECIFICATION

( First Revision )

1 SCOPE

1.1  This standard prescribes requirements of design, construction and performance and laboratory and practical tests for closed-circuit types of breathing apparatus in which the exhaled air is re-breathed by the wearer after the carbon dioxide concentration has been effectively reduced and the oxygen concentration enriched. It is used either with a full facepiece or with mouthpiece and noseclip. It uses oxygen from a cylinder of compressed oxygen (02) and compressed oxygen-nitrogen (02 - N2) types

1.2 This standard excludes breathing apparatus which operate on liquid oxygen and chemically produced oxygen.



2 REFERENCES

2.1 The Indian Standards listed bellow contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All Standards are subject to revision, and parties to agreements based on this standard are encouraged  to investigate by dated or undated the possibility of applying the most recent editions of the standards.

		IS No.

		Title



		IS 2 : 2022    

		Rules For Rounding Off Numerical Values (Second Revision)



		IS 4905 : 2015     (Reaffirmed Year : 2020 )

		Random Sampling and Randomization Procedures (First Revision)



		[bookmark: _Hlk138146878]IS 8347 : 2008     (Reaffirmed Year : 2018 )

		Respiratory protectives - definitions, classification and nomenclature of components



		IS 9623 : 2008     (Reaffirmed Year : 2018 )

		Selection, use and maintenance of respiratory protective devices - Code of practice



		IS 14170 : 1994     (Reaffirmed Year : 2014 )

		Respiratory Protective Devices : Mouthpiece Assemblies



		IS 14166 : 1994     (Reaffirmed Year : 2014 )

		Respiratory protective devices : Full face masks



		IS 14138 : Part 2 : 1994     (Reaffirmed Year : 2014 )

		Respiratory Protective devices: Threads for facepieces Part 2 Centre thread connection



		IS 5983 : 1980     (Reaffirmed Year : 2018 ) 

		Eye-protectors



		IS 17274 : Part 10 : 2019   

ISO 16900 part 10 : 2014 

		Respiratory Protective Devices — Methods of Test and Test Equipment Part 10 Resistance to Ignition, Flame, Radiant Heat and Heat



		S/IEC 60079 : PART 0 : 2017    

		Explosive Atmospheres Part 0 Equipment — General Requirements ( Third Revision )



		IS/IEC 60079 : PART 11 : 2011    



		Explosive Atmospheres Part 11 Equipment Protection by Intrinsic Safety (First Revision)



		IS 14700 : Part 6 : Sec 2 : 2019     (Reaffirmed Year : 2022 )

IEC 61000-6-2:2016

		Electromagnetic Compatibility (EMC) Part 6 Generic Standards Section 2 Immunity standard for industrial environments 



		IS 3624 : 1987     (Reaffirmed Year : 2018 )

		Pressure and Vacuum Gauges



		IS 15803 : 2008     (Reaffirmed Year : 2018 )

		Respiratory protective devices - Self contained closed circuit breathing apparatus chemical oxygen (KO2) type self generating, self rescuers



		IS 3933 : 2021    

		Colour Identification of Gas Cylinders and Related Equipment Intended for Medical Use



		IS 7302 : 2018     (Reaffirmed Year : 2022 )

		Valve Fittings for Self Contained Breathing Apparatus (SCBA) and Self Contained Underwater Breathing Apparatus (SCUBA)- Specification 



		IS 17274 : Part 2 : 2019 

ISO 16900-2 :2017  

		Dynamic breathing resistance,



		IS 5321 : 2022    

		Specification for Soda lime as Carbon dioxide absorbent (first revision)










3 TERMINOLOGY

3.1   For the purpose of this standard, the following definitions shall apply. (Ref. IS 8347 : 2008     Reaffirmed Year : 2018 or latest revision)

3.2. Working Duration

The maximum period of time for which the apparatus should be used. 

3.3 Effective Duration

The time for which the apparatus can be expected to function satisfactorily. This time will be equal      to the working duration plus a reserve period of at least 10 min for the apparatus of less than 45 min working duration and 15 min for working durations between 45 and 75 min. For apparatus with a working duration of more than 75 min the reserve period shall be at least 20 percent of the working duration or 30 min, whichever is less.

3.1.3   Inhaled Air 

The atmosphere breathed in by the wearer.

3.1.4 Exhaled Air

The atmosphere breathed out by the wearer.

4 CLASSIFICATION

The Apparatus shall be classified as under 

		Class of Apparatus

		Nominal Working Duration, 

Hr



		Without positive pressure

		Positive pressure

		



		1 N

		1 P

		1



		2 N

		2 P

		2



		4 N

		4 P

		4





Testing to be done to meet Clause 5.23.4, Nominal Working duration 



5 REQUIREMENTS 

5.1 Construction

5.1.1 Method of Operation

Closed-circuit breathing apparatus is designed and constructed so that exhaled air passes from a facepiece or mouthpiece through a breathing tube into a purifier containing chemicals which absorb the exhaled carbon dioxide. Oxygen is fed into the breathing circuit from a cylinder of compressed oxygen/Oxygen+Nitrogen. The oxygen and purified gases mix and are fed to the wearer who inhales from a breathing bag, and any excess gas is released through a relief valve. Typical schematic circuit diagrams are illustrated in Fig. 1.



The apparatus shall be designed so that the wearer can remove it, and, while still wearing the facepiece, continue to breathe from the apparatus.



The apparatus shall be designed to ensure its full function in any orientation.



The main valve of the gas cylinder(s) shall be arranged so that the wearer can operate it while wearing the apparatus.



The gas cylinder valve shall be protected against damage from external elements. The protective cover shall not be able to open accidentally whilst the apparatus is in use.



The apparatus shall be so designed and constructed as to prevent ingress of the external atmosphere within the limits set out in this European Standard.



The apparatus shall be so designed that chemicals of the apparatus, saliva or condensate shall not interfere with the function of the apparatus or cause any harmful effect to the wearer.

Parts which are designed for training apparatus shall not be interchangeable with the working apparatus and shall be clearly marked accordingly or manufactured in such a way that they cannot be inadvertently fitted to a working apparatus.

The apparatus shall be constructed so that any twisting of the breathing hoses does not affect the fit or performance of the apparatus, or cause the breathing hoses to become disconnected

The design of the coupling shall be such as to prevent unintentional interruption of gas flow.



5.1.2 Materials

All materials used in the construction shall have adequate mechanical strength, durability and resistance to deterioration, e.g. by influence of heat and/or moisture.



Exposed parts of the apparatus, excluding facepiece and breathing hoses, non metallic parts shall have a insulation surface resistance of less than 109Ω (Annex A is given for reference)



Exposed parts of the apparatus, excluding cylinders, that is those which may be subjected to impact during use, shall not be made of magnesium, titanium, aluminum or alloys containing such proportions of these metals as will, on impact, give rise to frictional sparks capable of igniting flammable gas mixtures.

Any cylinder making use of such materials shall be adequately protected so that, when tested according to national regulations for impact and scraping, no metal shall be exposed.

NOTE ― It is important that care is taken in selecting material that may come into contact with high pressure oxygen.

5.1.2.1 Materials that may come into contact with the skin shall be non-staining, soft, pliable, and shall not contain non dermatitic substances.

		[image: ]



		Typical Schematics diagram for closed circuit breathing apparatus (only for reference)





5.1.3   Strength and Resistance in Water

The apparatus shall be sufficiently robust to withstand the rough usage it is likely to receive in service and designed so that it will not be rendered defective and continue to operate if accidently submerged in water in normal wearing position till air in cylinder is exhausted . If the apparatus is submerged in water some deflation of the breathing bag will occur due to the automatic operation on the relief valve. Testing to be done with water at NTP with depth not more than 1 mtr.

Note – this apparatus is not designed for use underwater 

5.1.4   Separation of Parts

The design and construction of the apparatus shall permit its component parts to be readily separated for cleaning, examination, and testing. The couplings required to achieve this shall be readily connected and secured, where possible by hand. Any means for sealing used shall be retained in position when the joints and couplings are disconnected during normal maintenance.

5.1.5   Adjustable Parts

All parts requiring manipulation by the wearer shall be readily accessible and easily distinguishable from one another by touch. All adjustable parts and controls shall be so constructed that their adjustment is not liable to accidental alteration during use.

5.1.6 Connection between Apparatus and facepiece  or mouthpiece

The connection between the apparatus and the full face mask / mouthpiece  may be achieved through a permanent, special or thread type connector. 

If a central thread connector is used, shall meet the requirements of  IS 14138 (Part 2), clause 4.2 or clause 3.1 of EN 148-2: 1987  

5.1.7 Strength of breathing hose connection:

The connections of the breathing hoses between apparatus and equipment connector shall withstand axially a tensile force of 250 N for 10 s.

5.1.6   Mass

The mass of the breathing apparatus, fully charged and ready for use shall not exceed 12 kg for class 1N, 1P and 16.0 kg for class above 1N,1P (including breathing fittings).

5.1.7   Leak Tightness

The apparatus shall be so designed and constructed as to prevent ingress of the eternal atmosphere within the limits set out in this standard. The assembled apparatus shall be designed and constructed so that it can be test for leak tightness by complete immersion in water or suitable testing device.

Complete Apparatus to be tested for leak tightness with relief valve blanked off at positive pressure of 7.5mbar and negative pressure of 7.5mbar, leakage shall not be more then 0.3mbar in 60 sec. 

When relief valve is unblanked, At negative 7.5mbar relief valve pressure change shall not exceed 0.8mbar in 60 sec.

5.1.8   Cleaning and Decontamination

The design of the apparatus shall be such as to facilitate cleaning. All exposed surfaces shall be able to cleaning. All the exposed surfaces shall be able to withstand treatment by one of the methods described in Annex B with appreciable deterioration.

5.2   Full face Facepiece

Full face Facepieces are not suitable unless special fabrications are made, for persons with beards and for wearers with spectacles having side arms. In such situations, mouthpiece with nose clips should be preferred.

Where Full face facepieces are used, they shall meet to IS 14166 : 1994   (Reaffirmed Year : 2014 ) or relevent  latest revision

5.2.1  The component parts, including breathing tubes, shall withstand a test under water at an air pressure of 1.7 kN/m (17mbar/m) and shall be proved from leakage. Face piece to be mounted on dummy hear , refer Annex C

5.2.2   The manufacturer shall provide means to reduce misting the eyepieces or eyeshields in order that vision is not interfered with when the apparatus is tested in accordance with Annex D.

5.2.3   Where wipers are provided in the facepiece, they shall be effective, durable, easy to operate and should not bit the eyebrow of the wearer.

5.4   Mouthpiece

If the apparatus is fitted with a mouthpiece it shall be designed to provide a reliable seal with the mouth and shall be secured against accidental displacement by means of an adjustable head harness. It is recommended that a plug or cover be provided to close the orifice of the mouthpiece when not in use. It shall not be possible to close the orifice of the mouthpiece by pressure.

NOTE ― If gastight eye protectors are required, those complying with the requirements of IS 5983 : 1980, are recommended.

5.4.1 Nose Clip

A nose clip shall be provided if a mouthpiece is used and should be designed to afford maximum security against accidental displacement; it should not slip when the nose becomes moist the perspiration, and suitable means shall be provided for attaching it to the apparatus to prevent loss. The nose clip shall be so designed as to afford reasonable comfort to the weaer throughout the effective use of the apparatus.

5.5   Body Harness

The body harness shall be designed to allow the user to don and doff the apparatus quickly and easily without assistance and shall be adjustable for fit. Buckles fitted to waist and shoulder harness shall be so constructed that once adjusted they will not slip. Shall be tested as per Annex D

The body harness shall be constructed such that when tested in practical performance tests the apparatus shall be worn without avoidable discomfort, the wearer shall show no undue sign of strain attributable to wearing the apparatus, and that the apparatus shall impede the wearer as little as possible when in a crouched position or when working in a confined space when tested as per Annex D and visually

The material of the straps and buckles shall be flame resistant, i.e. considered as such if it does not burn or does not continue to burn for more than 5 s after removal from the test flame. To be tested as per IS 17274 part 10 clause 6.2.3 (ISO 16900 part 10 clause 6.2.3)

Any fabric used in the construction of a body harness shall be resistant to shrinkage. For certain applications the body harness shall be detachable to permit water immersion testing, or the component parts shall not retain water. Where the body harness incorporates means for attachment of a life line, the harness, together with the snap hook, shall be capable of withstanding a drop test of 1 m when loaded to 75 kg.

5.6   Inhalation and Exhalation Valves

5.6.1  The design of valve assemblies shall be such that valve discs or the assemblies can be readily replaced. 

Inhalation and exhalation valve assemblies, sub-assemblies and piece parts that are by the manufacturers design identical, are acceptable.

Differently designed inhalation valves and exhalation valves are acceptable if an unambiguous description is given in the information supplied by the manufacturer. The information in the information supplied by the manufacturer should be supported by illustrations (photographs, drawings) on how to assemble the unit correctly.

To enable correct assembly, the parts have to be unambiguously described or marked Means to check the correct assembly shall be described in the manufacturer's information

5.6.2  The inhalation and exhalation valves shall be protected against external influence. The design and construction of exhalation valves shall be such as to prevent inward leakage of contaminated air. Any non-return valve (inhalation or exhalation), controlled by the breathing action of the wearer, shall have minimum slip. The materials used in the construction of valves should be such that efficiency of the valve shall not be impaired by any heat or moisture likely to be encountered in use.

5.7   Relief Valve

5.7.1  General

Breating apparatus of the closed-circuit type shall be provided with a relief valve operated automatically by the pressure in the breathing circuit The relief valve, which shall include an additional non-return valve, shall operate correctly in all orientations shall be protected against dirt and mechanical damage. Means shall be provided for sealing the relief valve to permit leak testing.

5.7.1.1  Breathing apparatus fitted with a manual relief valve shall also permissible.

5.7.2   Performance Characteristics of Relief Valve

5.7.2.1 The opening pressure of the moist relief valve at a constant flow of 1.0 l/min shall not exceed 10 mbar in the positive pressure sets and shall be between 1.5 mbar and 4 mbar in the sets without positive pressure.

5.7.2.2  If the relief valve is positioned in the breathing circuit before the regeneration cartridge then the pressure between the relief valve and the entry of the breathing bag shall be in no case greater than the minimum opening pressure of the relief valve.

resistance of the relief valve shall not exceed 11 mbar in the positive pressure sets and shall not exceed 5.0 mbar in the sets without positive pressure when tested:

a) at 50 l/min for sets with a continuous flow rate > 2 l/min.

b) at 30 l/min for sets with a continuous flow rate up to 2 l/min

Testing as per Annex F

5.2.7.2.3 leaktightness: The relief valve shall withstand an outside pressure of 10 mbar operating against the opening direction of the valve without exceeding a maximum pressure drop of 1 mbar in 1 min, Testing as per Annex F

5.7.2.4  In apparatus using compressed oxygen, the resistance of the relief valve to an air flow of 50 l/min shall not exceed 50 mm H2O in any position of the valve.

5.8   Reducing Valve or Pressure Reducer

5.8.1  In apparatus using a reducing valve or pressure reducer alone that is, without a supplementary lung-governed oxygen supply (see 5.9), the flow of oxygen shall be not less than 41/min down to 5 % of the maximum filling pressure of the cylinder(s). Down to 10 bar the constant flow shall not exceed 110 % of the value given by the manufacturer.

5.8.2   The flow of oxygen from a reducing valve of constant flow type shall remain constant to within 10 percent of the preset flow at all cylinder pressures above ten atmosperes. The pressure reducer shall maintain a medium pressure of ±10 % of the manufacturer's design pressure at all cylinder pressures above 20 bar

5.8.3   The reducing valve, if adjustable, shall be provided with a suitable locking device to prevent accidental alteration of the oxygen supply. Any aqjustable medium pressure stage shall be reliably secured against accidental alteration and adequately sealed, so that any unauthorized aqjustment can be detected

5.8.4 Where component parts of the apparatus downstream of the pressure reducer are not capable of withstanding the full cylinder pressure, a pressure reducer safety valve shall be provided.

The pressure reducer safety valve shall be designed to pass an air flow of at least 100 LPM at a medium pressure not exceeding 30 bar. With the pressure reducer safety valve activated, the inhalation and exhalation breathing resistance shall not exceed 25mbar

Where a pressure reducer safety valve is not provided, the breathing resistance requirements given above shall be met at a simulated air flow of 100 LPM.

Testing as per Annex G



5.9   Lung-Governed Oxygen Supply (Demand Valve)

5.9.1  The apparatus shall have a device which permits an adequate flow of gas into the breathing circuit. This device can be of the constant flow type, of the lung governed type, or can include the constant flow and the lung governed type (combined type).

Oxygen-nitrogen breathing apparatus shall not be of the lung governed type only.



The opening pressure of the lung governed supply mechanism measured at a constant flow of 10 l/min shall not be negative in the positive pressure apparatus and shall not exceed 3.5 mbar in the apparatus without positive pressure

5.9.2  Apparatus operating with a lung-governed supply alone or with constant supply of less than 2 l/min shall have an automatic scavenging device by means of which sufficient ‘air’ is removed from the circuit to the outside to maintain an oxygen content of not less than 21 percent.

5.9.3  The lung governed oxygen supply valve shall function so as to provide oxygen in accordance with the breathing requirements of the wearer of the apparatus and be capable of passing sufficient oxygen to replace the oxygen consumed when he is breathing at the rate of 50-90 l/min with any cylinder pressure above (10 bar) 1000 kN/m2.

5.9.10 Combined type apparatus shall maintain a constant flow of at least 1,2 I/min of oygen until the pressure falls to 10 bar

5.10   By-Pass Valve

5.10.1  Apparatus equipped with a pressure reducer or a reducing valve and/or lung/governed valve, shall be provided with a manually operated by-pass valve of self-closing type, whereby the wearer can obtain a supply of oxygen at a flow of between 50 l/min and 90 l/min at all cylinder pressure above 5000 kN/m2 (50 bar) independently of the reducing valve or lung-governed valve.

5.10.2  The shape and size of the valve control shall be such that it can be operated even with a wet or slippery hand,  Valve cannot be operated inadvertently. If the valve is a push-button device, the operating force shall be in between 20 to 40 N.

5.11   Pressure Indicator

The apparatus shall be equipped with a reliable pressure indicator, which will indicate the pressure in the cylinder(s) on opening the valve.

5.11.1 The pressure indicator shall be placed to enable the pressure to be read conveniently by the wearer.

5.11.2 The pressure indicator tube (if fitted) or any other means of conveying the pressure reading to the pressure indicator shall be sufficiently robust to withstand rough usage. Where the pressure indicator tube (if fitted) is protected by a cover the enclosed space shall be vented to the atmosphere.

5.11.3 The pressure indicator shall be resistant to dust and water and shall withstand immersion in water at a depth of 1 m for 24 h. After the test, no water shall be visible in the device.

5.11.4 The pressure indicator shall be graduated from the zero mark up to a value of at least 50 bar above the maximum filling pressure of the cylinder.

5.11.5 The following tolerances shall apply regarding the accuracy when reading at decreasing pressure when compared with a test gauge:

		Gauge reading

		Tollarance



		40 bar

		0, +5bar



		100 bar

		± 10 bar



		200 bar

		± 10 bar



		300 bar

		± 10 bar







5.11.6 When a pressure gauge is used the maximum diameter of the case should not exceed 63 mm.

5.11.7 The design of the pressure indicator shall allow the reading of the indicated pressure to within 10 bar.

5.11.8 When a pressure gauge connecting tube (if fitted) is severed at a point aqjacent to the high pressure source the resulting flow shall not exceed 25LPM at 200 bar.

5.11.9  If the means for restricting the flow are fitted in the connector of the pressure gauge tube, it shall not be possible to fit the pressure gauge tube in reverse order. The pressure gauge (if fitted) shall be provided with a blow out release which protects the wearer against injuries.

5.11.10 If a pressure gauge is used the gauge window shall be made of material being non-splintering when broken. The apparatus shall be provided with a device for shut-off of the pressure gauge tube (if fitted), which can be manipulated by the wearer (apparatus donned) if required. It shall be possible to lock this device in the opened position.

5.11.11 There shall be an indication that the pressure gauge shall be used for oxygen only.

5.11.12 If the pressure indicator is equipped with an electrical energy source, it shall comply with the class Ex ia IIC T4 in accordance with IEC 60079-11, or for mining industry, with class Ex ia I in accordance with IEC 60079-0. The measurement accuracy shall be maintained when testing the device on electromagnetic compatibility in accordance with IS 14700 (Part 6/Sec 2)/ IEC TR 61000-6-2 : 2016

5.11.13  The pressure gauge (see IS 3624 : 1987 (Reaffirmed Year : 2018 ) shall withstand pressure greater that the maximum cylinder pressure so that it will operate continuously and accurately without overstrain. Pressure gauge for use with such apparatus shall be shock-resistant.

5.12   Warning Device

5.12.1  The apparatus shall be so designed that the wearer is warned immediately if the main valve is closed or if the cylinder fitted is empty.

If this warning device is controlled by the oxygen pressure, an immediate warning shall be given to the wearer when any leakage in excess of 0.4 l/min occurs in the parts of the warning device containing oxygen. The loss of oxygen from one warning system shall not exceed 0.6 1/m at full cylinder pressure.

The function of the warning device shall be tested with breathing machine as per Annex E at 10 l/min (10 cycles/min, 1,0 I/stroke) with the compressed gas cylinder valve closed.

5.12.2 As an option, an indication of the low cylinder pressure is permitted. The wearer shall be warned, when the cylinder pressure has decreased to (55 ± 5) bar. The warning signal shall continue until the breathing gas is used up.

5.12.3 Warning devices which operate electrically shall comply with the class Ex ia IIC T4 in accordance with IS/IEC 60079-11 (IEC60079-11), or for mining industry, with class Ex ia I in accordance with IS/IEC 60079-0 (IEC 60079-0). 

5.13   High and medium pressure parts

5.13.1 Non mettalic tubes and fittinggs of the high pressure system shall be capable of withstanding without damage a best pressure of twice the maximum designed working pressure. It shall not be possible to fit in low pressure part or those into a higher pressure part of the circuit.

Metallic high pressure tubes, valves and connections shall be capable of withstanding a test pressure of 50 % above the maximum filling pressure of the cylinder(s).



5.14   Gas Cylinder and Main Valve

5.14.1  The cylinders shall comply with the requirements for cylinder for breathable air given in the Gas Cylinder Rules, 2016, of the Government of India or latest edition, (Compressed gas cylinders shall comply with national requirements. The cylinder shall be approved with respect to the appropriate filling pressure) with such modifications as may be ordered from time to time by the Chief Inspector of Explosives, Government of India, or any other duly constituted authority. The cylinder shall be approved with respect to the appropriate filling pressure. 

5.14.2  Cylinders shall be coloured in accordance with IS 3933 : 2021 (or latest revision)

5.14.3  The main valve shall meet the requirements of IS 7302 : 2018    (Reaffirmed Year : 2022 ) and shall be so designed that the full pressure in the gas cylinder cannot be applied rapidly to other parts of the apparatus.

5.14.4  The valve shall be so designed that the valve spindle cannot be completely unscrewed from the assembly during normal operation of the valve.

5.14.5  The valve shall be either lockable in the open position or designed so that it cannot be closed inadvertently by contact with a surface.

The valve shall be designed so that a minimum of two turns of the handwheel are required to fully open the valve; or the valve shall be lockable in the open position

5.14.6  The main valve should be easily accessible and distinguished by touch.

5.14.7 It shall not be possible to connect cylinders with a higher maximum filling pressure (e.g. 300 bar) to an apparatus which is designed only for a lower maximum filling pressure (e.g. 200 bar).

5.15   Oxygen Supply

The total volume of oxygen available shall be sufficient to meet an average consumption of not less than 4 1/min for breating apparatus without lung-governed demand valve and 1.5 l/min for that with lung-governed demand valve. In apparatus without a supplementary lung-governed oxygen supply an additional 10 percent capacity shall be provided to allow for the possible use of the by-pass valve.

5.16   Breathing Bag

5.176.1  The breathing bag shall be made of strong, flexible material and shall be protected against collapse of damage by external forces. It shall be made from anti-static material.

5.16.2  The breathing shall be reliable and tightly joined to the couplings. The couplings at the inhalation side shall be shaped in such a way that its opening cannot be closed by the bag itself.

5.16.3  In apparatus using compressed oxygen, the capacity of the breating bag, when correctly fitted and with the casing closed, shall be at least 5 litres. (refer annex I)

5.16.5  The number of connections of breathing bag with the circuit should be minimum for proper maintenance of the breathing bag.

5.17   Breathing Tubes

5.17.1  Breathing tubes shall be flexible and non-kinking and of sufficient length to permit free head movement of the wearer. They shall be made from ant-static material and shall not restrict or close-off the gas supply under chin or arm pressure during practical performance tests.

To be tested as per Annex. D

The permanent deformation of the breathing hoses shall be no more than 10 %.when tested as per Annex H

5.17.2  The breathing tubes shall, preferably, have a type of connection which enables either a mouthpiece with nose clip or a facepiece to be fitted.

5.1 The design of the breathing tubes shall be such as offer least breathing resistance.

5.1The construction of the breathing tubes shall be such that in normal use, they shall not flatten to impede the flow of gas.

5.17.5  The dead space of the breathing tube should be as low as possible.

5.17.6  For breathing apparatus carried at the back of the wearer, when underarm, deep corrugated tubes are used, a loop supporting the breathing tubes shall be of a type so fixed that it shall not damage the 

5.18  Comfort

When tested in accordance with Annex D the apparatus shall be such that it is worn without avoidable discomfort, that the wearers show no undue signs of strain attributable to wearing the apparatus, and that it impedes the wearers as little as possible when in a crouched position or when working in a confined space.

5.19   Purity of Oxygen

In all closed circuit breathing apparatus, the purity of oxygen to be used shall be not less than 99.5 percent in O2 cylinder.

5.20   Preflushing Device

Apparatus operating with a lung governed supply alone or mixed type with a constant flow of less than 1.5 l/min shall be equipped with a device which at the beginning of breathing or at opening of the main valve automatically feeds 5 to 10 l of oxygen into the breathing circuit.

5.21   Saliva Trap

5.21.1  A salive trap to accumulate saliva of the wearer, if provided, shall be fixed with the inhalation tube.

5.21.2  A saliva trap nut shall be so fixed that it shall not get lost during cleaning and decontamination.

5.22   Protective Casing

5.22.1  If possible, the whole breathing apparatus shall be covered by a protective casing to protect the breathing bag, regulator, reducing valve and other vital parts of the apparatus against direct blows and falling materials.

5.22.2  It shall be made up of lightweight material. It shall be so designed that it permits ease of passage through narrow spaces.

5.23 Performance

5.23.1 Resistance to temperature 

Trouble free operation shall be ensured after storage at temperatures ranging from -30 ·c to 60·c

Testing to be done with  J1 , J2 to meet requirements provided in 5.24.4.2, 5.24.4.3, 5.24.4.4  (with breathing machine tests) and K1, K2  to examine each apparatus for malfunction due to the low temperature  (with practicle performance tests in chamber)  

5.23.1 Performance @ -6 DegreeC to 30 DegreeC

The apparatus shall operate trouble free over the temperature range -6 °C to 30 °C.

Testing shall be done in accordance with J2 to meet requirements provided in 5.24.4.2, 5.24.4.3, 5.24.4.4  (with breathing machine tests) and K2 to examine each apparatus for malfunction due to the low temperature  (with practicle performance tests in chamber)  



5.23.2 Low temperature Performance (optional) 

Where the apparatus is designed for low temperatures below -6 °C it shall operate trouble free.

Testing shall be done in accordance with J3 to meet requirements provided in 5.24.4.2, 5.24.4.3, 5.24.4.4  (with breathing machine tests) and K3 to examine each apparatus for malfunction due to the low temperature  (with practicle performance tests in chamber) 



5.23.3 Performance after Storage conditions 

After conditioning in accordance with Annex L and returning to ambient temperature the apparatus shall meet the requirements of 5.28.4 when tested with breathing machine as per Annex E at a minute volume of 50 LPM. The materials used shall not show any deterioration, e.g. deformations, cracks or corrosion. 



5.23.4 Nominal Working duration 

During a test on the breathing machine the apparatus shall fulfil a duration specified for its class in table provided bellow when tested as per Annex E. During the nominal working duration the requirements in accordance with 5.23.4.1, 5.23.4.2, 5.23.4.3, 5.23.4.4 shall be met.

		Class of Apparatus

		Nominal Working Duration, Hr

		Minute Volume



		Without positive pressure

		Positive pressure

		

		Cycles/min

		l/stroke

		l/min



		1 N

		1 P

		1

		25

		20

		50 0



		2 N

		2 P

		2

		20

		20

		40 0



		4 N

		4 P

		4

		20

		15

		30 0







5.23.4.1 Breathing resistance 

The apparatus shall meet the requirements given in following table.

		Breathing resistance



		Minute volume

LPM

		Test time

min

		Measured values   mbar



		

		

		Negative pressure apparatus

		Positive pressure apparatus



		50 (25 cycles/min, 2.0 l/stroke)

		60

		-5 to 7

		0 to 7



		75 (30 cycles/min, 2.5 l/stroke)

		5

		-10 to 10

		0 to 10



		100 (40 cycles/min, 2.5l/stroke)

		Till pressure 0

		the apparatus shall function satisfactorily







Testing shall be done in accordance with IS 17274 : Part 2 : 2019 ( ISO 16900-2 :2017)  Method 2: Dynamic breathing resistance, 

For testing breathing resistanec, breathing machine discribed in Annex E shall be used. The cylinder valve shall be opened when carrying out the test on breathing machine If a constant flow feeding device is available then its flow shall be directed into the breathing circuit.to companset CO2 inpute, 5 % of the volume exhaled is to be removed by suction with an auxiliary lung. If the measured value increases by opening the lung governed demand valve or the relief valve, then this is the value to be taken.

5.23.4.2 Oxygen Content

For all tests, done accordance with Annex D, Annex J and Annex E. the oxygen content of the inhaled gas shall not be below 21 % (by volume).

Testing shall be done in accordance with 

5.23.4.3 Temperature and Humidity

For all tests done in accordance with Annex D, Annex J and Annex E.The temperature of the inhaled gas independent of humidity shall not exceed 45 °C.

5.23.4.4 Carbon Dioxide Content

5.23.4.3 Carbon dioxide content at minute volume of 50LPM

The carbon dioxide content of the inhaled gas shall not exceed 1% (by volume) when tested in accordance with Annex E  and following table 

		Carbon dioxide content



		Class of apparatus

		Minute volume

		Input of carbon dioxide



I/min

		Carbon dioxide content of exhalation air

%

		Testing duration



h



		1 N /1 P

		25 cycles/min, 2 l/stroke

		2.5

		5.0

		1



		2 N /2 P

		25 cycles/min, 2 l/stroke

		2.5

		5.0

		1



		4 N /4 P

		25 cycles/min, 2 l/stroke

		2.5

		5.0

		1







Including a mouthpiece assembly or a full face mask, the carbon dioxide content shall not exceed 1,5 % (by volume).

Testing shall be done in accordance with Annex E.

5.23.4.4 Carbon dioxide content at empty cylinder 

When the cylinder is empty, e.g. the inhalation resistance has reached 35 mbar, the carbon dioxide content of the inhaled gas shall not exceed 3 % (by volume) when tested in accordance with Annex E and following table.

		Carbon dioxide content



		Class of apparatus

		Minute volume

		Input of carbon dioxide



I/min

		Carbon dioxide content of exhalation air

%

		Testing duration



h



		1 N / 1 P

		25 cycles/min, 2 l/stroke

		2.5

		5.0

		1



		2 N /2 P

		20 cycles/min, 2 l/stroke

		2.0

		5.0

		2



		4N /4 P

		20 cycles/min, 1.5 l/stroke

		1.35

		4.5

		4





Shall also meet when tested for all tests done in accordance with Annex D, Annex J and Annex E (test can be continued by closing valve after respective tests)

5.23.4.5 Carbon dioxide content in functioning apparatus

The carbon dioxide content of the inhaled gas of the apparatus ready for use shall not exceed 2 % (by volume) during nominal working duration when tested in accordance with Annex E and following table.

		Carbon dioxide content



		Class of apparatus

		Minute volume

		Input of carbon dioxide



I/min

		Carbon dioxide content of exhalation air

%

		Testing duration



h



		1 N / 1 P

		25 cycles/min, 2 L/stroke

		2.5

		5.0

		1



		2 N /2 P

		20 cycles/min, 2 L/stroke

		2.0

		5.0

		2



		4N /4 P

		20 cycles/min, 1.5 L/stroke

		1.35

		4.5

		4







Shall also meet when tested for all tests done in accordance with Annex D, Annex J and Annex E.

 5.24 Flammability (6.11.4)

The breathing hoses leading to the facepiece, the facepiece connector and the lung governed demand valve (if connected to the facepiece) shall be 'self-extinguishing', i.e. the material shall not be of a highly flammable nature and the parts shall not ignit.e or continue to burn for more than 5 s after removal from the test flame.

Testing shall be done in accordance with 6.2.1 of  IS 17274 (part 10) and ISO 16900-10.

5.25 Resistance to rediant heat (6.11.5)

The breathing hoses, the facepiece connector ru:d the lung governed demand valve (if connected to the facepiece) shall be test.ed for resistance to radiant heat using the test methods described in 6.3 of IS 17274 (Part 10) and ISO 16900-10:2015 

The apparatus is considered to be resistant to radiant heat in accordance with this European Standard if it continues to function correctly and the components remain leaktight after a test period of 20 min, although the components may be deformed.





6   INSTRUCTIONS

6.1  Breathing apparatus manufactured in compliance with this standard shall be supplied/accompanied by operating instructions in english for maintenace and use with illustrations, part numbers, marking,  which shall include, where appropriate:

A)  Nominal working duration;

B)  Guidance on fit of facepiece, and adjustment of faceseal where relevant;

C)  Grain size of carbon dioxide absorben (see is 5321 : 1969).

D)   Type and class of apparatus;

E)  Application/limitation (including following)

- A warning that allowance should be made for the fact that it is likely that faceseal fit may not be 	suitable for persons wearing spectacles, or having sideburns or beards.

- A warning that adequate protection may not be provided by the apparatus in certain highly toxic 	atmospheres and the guidance should be sought from is 9623 : 1980/other relevent standard

- Oxigen content for compressed oxygen cylinder to be more then 99.5%

- For oxygen-nitrogen system the composition of gas to be specified

- Moisture in the gas shell not exceed 50mg/cubic mtr for cylinder filling pressure uptp 200bar and 	35mg/cubic mtr for cylinder filling pressure upto 300bar

F) Warning shall be given against any problem normally expected like:

- Fit of facepiece (check prior to use);

- Leakage caused by facial hair;

- Gas quality;

- Use of equipment in explosive atmosphere;

- Use under water.

G) Meaning of all pictogram used shall be mentioned 

H) checks prior to use;

I) donning and fitting;

J)  use;

K)  servicing and maintenance

L) storage of the equipment.

7   MARKING

7.0  Breathing apparatus manufactured in compliance with this standard shall be marked with the                       following particulars.

7.1 The full face facepiece/mouthpiece shall be marked as per relevent IS 14166 / IS 14170

7.2  Marking on the Apparatus

The apparatus shall be marked with the following:

a) Name, trade-mark or other means of identification of the manufacturer;

b) All units shall have type identifying marking 

c) Serial no

d) Type and Class as appropriate and for temperature/humidity

e) Working duration:

1) With warning device,

2) Without warning device, and 

f) Year and month of manufacture shall be marked legibly on apparatus and on breathing bags, breathing tubes, mouthpiece, facepiece, diaphragm and any component that may affect ageing.

g) Safety Critical components / assemblies to be marked with identification marking, if marking is not possible to mark list shall be provided in instructions for use.

h) ‘See information for use’ or relevent pictogram

i) Pressure reducer to be marked with sr no and date of mfg.

j) Cylinder and valve to be marked with appropriate National regulation. 




ANNEX A

INSULATION RESISTANCE OF NON-METALLIC EXPOSED PARTS



The resistance is tested on apparatus body cover if size permits or on test piece as shown in following figure comprising of rectangular plate on which two parallel electrodes are painted on the surface using a conducting

paint with a solvent which has no significant effect on the insulation resistance.



The test piece shall have an intact surface and shall be cleaned with distilled water, then with isopropyl alcohol or any other solvent that can be mixed with water and will not affect the material of the test piece, then once more with distilled water before being dried. It shall then be conditioned for 24 h at the temperature of 27 ± 2°C and 65 ± 5 percent relative humidity.



The test shall be carried out under the ambient conditions. Any suitable device (for example, megger) to measure insulation resistance can be used for this test. The direct voltage applied for one minute between the electrodes shall be equal to 500 ± 10V. During the test, the voltage shall be sufficiently steady so that the charging current due to voltage fluctuation will be negligible compared with the current flowing through the test piece. In certain cases this requires the use of batteries or accumulators.



The insulation resistance is the quotient of the direct voltage applied at the electrodes to the total current flowing between them when the voltage has been applied for 1 min.



[image: ]

Rectangular plate with painted electrode for insulation resistance test of non-metallic cover





ANNEX B

TEST FOR DURABILITY OF MATERIALS WHEN SUBJECTED TO CLEANING AND DECONTAMINATION

B-1  PROCEDURE

B-1.1  Components to be tested are:

a) Immersed for 10 min in a solution of formalin made by placing one part of 40 percent formaldehyde solution in nine parts of water at a temperature of 20⁰C; or 

b) Subjected to a moist atmosphere of antiseptic  gas, preferably formaldehyde, for a period of 10 min at a temperature of 20⁰C.




Annex C

FACE PIECE COMPONENT PART TEST 

[image: ]



a) Facepiece connected to breathing tube to be worn over dummy head (or inflated rubber bladder) Surface of dummy head can be moistened using water. 



b) Connect Breathing tubes to mask as per manufacturer’s instructions. Complete apparatus may not be attached ends of tubes to be sealed using rubber corks as shown



c) Immerse complete assembly in water bath at depth of 1mtr. Wait for few minute for all bubbles to settle.



d) Through Inhalation tube apply pressure of minimum 1.7kN/m (17mbar). Air supply pump or bellow can be used as air pressure source and precision differential pressure gauge shall be used for measurement of pressure.



e)Observe for air bubbles through water as an indicator of leakage, no persistent flow of bubbles shall be observed.




ANNEX D

PRACTICAL PERFORMANCE TEST



D-1 TEST SUBJECTS

D-1.1  Breathing apparatus is tested by test subjects who practise regularly with breathing apparatus and whose medical history is known to be satisfactory. They shall be medically examined immediately before the tests and certified fit to undertake the test procedures. Each subject is suitably clothed

D-2   MEDICAL ATTENTION

D-2.1  The tests shall be carried out under the supervision of a registered medical practioner

D-3   PREPARATION OF APPARATUS TO BE TESTED

D-3.1  In apparatus using compressed oxygen, the high pressure cylinders are purged with oxygen before being charged. A sample of the compressed oxygen is analysed for oxygen content and the flow of oxygen into the apparatus is measured. After the purifier is charged and the apparatus assembled, the resistance to breathing is measured. The apparatus, with the cylinder charged to the prescribed pressure and ready for use, is then tested for leak tightness.

D-3.2  In apparatus using liquid air, the purifier is charged, the apparatus assembled and the resistance to breathing is measured. The apparatus is tested for leak tightness. Then charged with liquid air.

D-4   TEST PROCEDURES

D-4.1  Two kinds of tests are made, one in which two subjects wearing the apparatus walk at a regular rate of 6 5 km/h on a level course (walking test), and one in whch two differn subjects work in practical conditions (work simulation test). Each test is continuous, without removal of the apparatus, except that rest periods of 5 min are taken after each 15 min period of usage.

This test shall be continuous without removal of the apparatus and shall be conducted in ambient temperature conditions of 20 to 23 °C and 50 to 70 % relative humidity. 

The duration and number of test periods for each class of apparatus is given in following table.

		 Duration and number of test periods



		Class

		Test period

		Total testing time

H



		Negative pressure apparatus

		Positive pressure apparatus

		Number

		Duration

min

		



		IN

		IP

		3

		20

		1



		2N

		2P

		5

		24

		2



		4N

		4P

		8

		30

		4







D-4.1.1  The work simulation tests shall comprise

a) 30 strokes on a work machine, each stroke being vertical from 1,8 m towards the ground on a mass of 25 kg, giving a total work load of 13500 N-m.

b) Walking on the level with full headroom (total distance: 125 m).

c) Walking on the level with headroom of (1,3 ± 0,2) m (total distance: 200 m).

d) Crawling on the level with headroom of (0,70 ± 0,05) m (total distance: 100 m).

e) Climbing up and down a ladder, passing once, in both directions through a 460 mm square opening (total vertical distance: 20 m).

f) Crawling through a narrow section (4 m long) which is so low that the test subject has to doff the apparatus and push it in front of him or pull it behind him while still breathing from the apparatus.--``,``,`,``,`,,`,,`,`,,``,`,``-`-`,,`,,`,`,,`---



g) Laying out of a fire hose of at least 15 m in length and recoiling the same.



D-4.2  During the test periods and at the end of each test, the inhaled air is sampled and tested, the temperature, cylinder pressures and ambient temperatures are recorded, and the medical practitioner asks such clinical observations considered necessarey by him. When When a facepiece is worn the test includes a period of speech by each subject and the inward faces leakage is checked subjectively using a suitable vapour of characteristic smell. At the end of each test the subjects are medically examined, and the apparatus is examined for leak tightness, oxygen/air flow, resistance to breathing, excessive wear of parts and physical damage.




ANNEX E

LABORATORY PERFORMANCE TEST

A schematic arrangement of the equipment required for this test is shown in following figure The equipment consists mainly of a breathing machine of main and auxiliary lung with solenoid valves controlled by the breathing machine, a cooler. a humidifier, a connector.  a flow of carbon dioxide gas with flowmeter for carbon dioxide, analyzers for carbon dioxide. oxygen and meters for temperature and pressure. The total volume of the gas path excluding the breathing machine of the test rig should not exceed 2000 ml.
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		1

		Sinusoidal Row Breathing Machine

		2

		Auxiliary Lung

		3

		Valve System



		3a

		3 Way Valve

		3b

		Solenoid Valve

		4

		Air Humidifier



		4a

		Contact Thermometer

		4b

		Heating Element Controlled by the Contact Thermometer

		5

		Cooler Chamber



		5a

		Cooling Ribs

		5b

		Container for Condensed Water

		6

		Carbon Dioxide Analyzer for Exhaled Gas



		7

		Rotameter for CO2

		8

		Compensation Bag

		9

		Non-Return Valve



		10

		Inhaled Gas Analysis 

		10a

		Carbon Dioxide Analyzer

		10b

		Oxygen Analyzer



		10c

		Gas-Meter for Sampling Gas

		11

		Temperature Measuring Equipment with Plotter

		12

		Pressure Meter with Plotter



		13

		Connector

		14

		Test Specimen

		

		



		Schematic arrangement for laboratory performance test







Breathing Machine

The test equipment shall subject the apparatus to a respiration cycle by the breathing machine. such that when measured the volume of gas shall be of a value as given in following table at a relative humidity of 95 to 100 percent and at a temperature of 37 ± O.5°C. The carbon dioxide content shall be of a value as specified in following Table in addition to the carbon dioxide content of the inhaled air.



		Sr. No

		Minute Volume

		Inpute Carbon Dioxide

LPM

		Carbon Dioxide content of exhaled air

%



		

		Respiration  

Cycle/min

		Lung Volume 

Ltrs/Stroke

		Flow

LPM

		

		



		1

		25

		2

		50

		2.5

		5



		2

		20

		2

		40

		2.0

		5



		3

		20

		1.5

		30

		1.35

		4.5



		4

		75

		30

		2.5

		

		



		5

		100

		40

		2.5

		

		







Inlet Carbon Dioxide

The carbon dioxide is fed into the breathing machine via a control valve, a flowmeter, a compensation bag and non-return valves.



Measurement of Exhalation Carbon Dioxide:

Immediately behind the hunudificr a small quantity of exhaled gas shall he continuously withdrawn through a sampling line and then fed Into the exhaled air via a carbon dioxide analyser In front of the humidifier to measure carbon dioxide content III exhaled air.



Cooler

A cooler of volume 500 – 1000 ml shall be inserted in inhalation line. Following figure (for reference only),
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		1

		To Breathing Machine

		2

		Cooling water in

		3

		Cooling water out



		4

		From Solonoid valve

		

		

		

		



		Cooler – Laboratory performance tests









Humidifier

Shall saturate exhaled air with humidity to 95 – 100 percent. The temperature of the exhaled ga s after humidifier shall be checked and adjusted at the temperature measuring point in the connector before starting the test (approximately 37° ± 3)  see following Figure (for reference only)



		[image: ]



		1

		Contact thermometer 

		2

		Container (refillable)

		3

		Heating Element



		Humidifier – Laboratory performance tests







Measurement of Carbon Dioxide and Oxygen in Inhalation

To measure the carbon dioxide and oxygen content of the inhaled air an equivalent amount as specified of the main lung volume/inhalation is drawn off continuously at the marked place as shown in schematic by an auxiliary lung during the inhalation phase and fed to an oxygen analyzer and a carbon dioxide analyzer.



Apparatus Connectors

Depending on the facepiece of the apparatus, different connectors shall be used for the test. Apparatus with a full face mask shall be tested on a dummy head (Sheffield head) . Schematic diagram in shown on following figure. Apparatus with a mouthpiece

assembly shall be tested using a connector in as per bellow figure.
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		1

		Sheffield head

		2

		Exhalation temperature measurement point

		3

		Inhalation temperature measurement point



		4

		Pressure measurement point

		5



		Thermocouple

		6

		To pressure measurement



		Dummy head for apparatus having full face mask – Laboratory performance tests
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		1

		Pressure measurement point

		2

		temperature measurement point for Thermocouple



		‘Y’ piece for apparatus having mouthpiece – Laboratory performance tests









Measurement of Temperature

The temperature of the inhaled and exhaled gas is measured at points marked in figure by means of a fast response thermocouple 



Measurement of Breathing Resistance

Breathing resistance is measured at points marked in figure by means of a fast sensing differential pressure transmitter. Any resistance, which is due to the connector at the measuring point, shall be deducted from the measured value.



Recording

The oxygen content and the carbon dioxide content as well as the temperature of the inhaled and exhaled gas and the breathing resistance shall be measured and recorded continuously.




ANNEX F

RELIEF VALVE TESTS

F.1 Opening pressure:

a) The apparatus shall be connected to an air supply system (1LPM) via the equipment connector (Mask/Mouthpiece Connector). The pressure building up in the device shall be measured using a precision measuring instrument. 

b) Maximum pressure noted by precision gauge shall be recorded as opening pressure



F.2 Resistance

a) The apparatus shall be connected to an air supply system with specified flow via the equipment connector (Mask/Mouthpiece Connector). Differential pressure shall be measured using a precision measuring instrument as resistance.



F3. Relief Valve Leaktightness

a) Test chamber of 500ml volume to be attached to relief valve housing from the direction of closing in leaktight manner so that the valve is inside chamber.



b) Pressure of 1mbar to be provided to test chamber to check leaktightness of valve from outside for 1 min




ANNEX G

PRESSURE REDUCER SAFETY VALVE TEST



The apparatus including facepiece shall be connected to a breathing machine,  apparatus with a mouthpiece shall be connected directly (without mouthpiece)  to the outlet of the breathing machine. The breathing machine shall be adjusted to 20 cycles/min and 2,0 I/stroke (see figure bellow).

G.1 Apparatus with a pressure reducer safety valve

With the breathing machine not operating, a suitable flow measuring device shall be connected to the outlet of the pressure reducer safety valve and air shall be supplied to the medium pressure side of the pressure reducer. (Additional Tee connecter can be provided in between medium pressure tubing and breathing bag) The air supply pressure shall be gradually increased until a flow of 100 LPM passes through the pressure reducer safety valve. Whilst under these conditions, the breathing machine shall be started and the breathing resistance shall be measured at the appropriate pressure sample point.



G.2 Apparatus without a pressure reducer safety valve 

100 LPM of oxygen shall be fed into the apparatus at a suitable point, e.g. inlet of the lung governed demand valve.

Under these conditions, a breathing machine test shall be conducted on the complete apparatus including the facepiece and the breathing resistance shall be measured at the appropriate pressure sample point.
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1. 

2. Flowmeter

3. Pressure reducer safety valve

4. Pressure reducer

5. Pressure regulator

6. Medium pressure gauge

7. Equipement connector

8. Facepiece

9. Dummy Head

10. Breathing Machine

11. Mouthpiece

12. External Airfow and presure








ANNEX H

PERMANENT DEFORMATION OF THE BREATHING HOSES



a) The corrugated hose shall be suspended, and its length (without couplings) shall be measured and recorded as a.

b) Afterwards, a force of 10 N shall be applied to the hose for a period of 48 h, after which the load shall be removed. Then after a recovery period of 6 h, the length of the hose shall be measured and recorded as b.

c) The permanent axial linear deformation (b - a) shall be calculated (%).

f) This test shall be repeated after a further 7 days



ANNEX I

BREATHING BAG VOLUME TEST 

[image: ]

a)  Block relief valve and close Cylinder valve.

b)  Close valve2, start air pressure Slowly.

c) Close valve 1 when pressure reach 7.5mbar.

d) Start suction, adjust gasmeter to zero or note initial reading. Open valve 2, measure gasmeter volume in mL till Pressure reaches 5mbar

e) During the test if necessary, relief valve and compressed gas cylinder may be sealed.




ANNEX J

RESISTANCE TO TEMPERATURE - LABORATORY TESTS WITH A BREATHING MACHINE



J1 – Conditioning at -30 degreeC and 60 degreeC

Following temperature conditioning shall be followed sequencially on apparatus excluding Full facepiece or mouthpoece (include Cylinder and valve) 

		Sequence

		Storage temperature

		Time 



		1

		-30 ± 3 °C

		15 to 20 Hrs



		2

		60 ± 3 °C

		15 to 20 Hrs



		3

		Room Temperature 

		15 to 20 Hrs





 Subsequently, the apparatus shall be tested in accordance with Annex E with following conditions:

1. Minute volume of 50 l/min 

2. Apparatus placed in ambient temperature along with facepiece and the breathing machine outside the temperature controlled chamber.



J2 – Conditioning at -6 degreeC 

Following temperature conditioning shall be followed sequencially on apparatus excluding Full facepiece or mouthpoece (include Cylinder and valve) 

		Sequence

		Storage temperature

		Time 



		1

		-6 ± 2 °C

		15 to 20 Hrs







Subsequently, the apparatus shall be tested in accordance with Annex E with following conditions:

1. Minute volume of 50 l/min 

2. Apparatus placed in ambient temperature of (-6 ± 2) °C.

2. facepiece and the breathing machine shall be placed outside the temperature controlled chamber.



J3 – Conditioning at -30 degreeC (only for special type apparatus meant for nworking in extremely low temperatures)  

Following temperature conditioning shall be followed sequencially on apparatus excluding Full facepiece or mouthpoece (include Cylinder and valve) 

		Sequence

		Storage temperature

		Time 



		1

		-30 ± 3 °C

		2 Hrs



		2

		-15 ± 3 °C

		15 – 20 Hrs







Subsequently, the apparatus shall be tested in accordance with Annex E with following conditions:

1. Minute volume of 50 l/min 

2. Apparatus placed in ambient temperature of (-15 ± 2) °C.

2. facepiece and the breathing machine shall be placed outside the temperature controlled chamber.

ANNEX K

RESISTANCE TO TEMPERATURE – PRACTICAL PERFORMANCE TESTS IN CHAMBER



K1- Conditioning at room temperature

1. Two apparatus shall be cleaned and disinfected as per manufacturer’s instructions of use.

2. Conditioning :

		Sequence

		Storage temperature

		Time 



		1

		Room temperature

		2-3 Hrs







3. Two warmly clothed subjects shall don the apparatus at room temperature and enter a cold chamber at (-6 ± 2) Degree C 



The test shall be continuous, without removal of the apparatus, for a period of 30 min. The work shall be divided into 5 min periods repeated as necessary spent

a)	walking and crawling slowly;

b)	carrying and building wooden blocks or the like;

c)	dragging on the level a metallic block of 50 kg (approx. 2 x 25 kg) mass with a rope.



4. At the end of the test each apparatus shall be examined for malfunction due to the low temperature.





K2- Conditioning at room temperature

1. Two apparatus shall be cleaned and disinfected as per manufacturer’s instructions of use.

2. Conditioning :

		Sequence

		Storage temperature

		Time 



		1

		-6 ± 2 °C

		2-3 Hrs







3. Two warmly clothed subjects shall don the apparatus at room temperature and enter a cold chamber at (-6 ± 2) Degree C 



The test shall be continuous, without removal of the apparatus, for a period of 30 min. The work shall be divided into 5 min periods repeated as necessary spent

a)	walking and crawling slowly;

b)	carrying and building wooden blocks or the like;

c)	dragging on the level a metallic block of 50 kg (approx. 2 x 25 kg) mass with a rope.



4. At the end of the test each apparatus shall be examined for malfunction due to the low temperature.



K3- Conditioning at -30 degreeC (only for special type apparatus meant for nworking in extremely low temperatures)  

1. Two apparatus shall be cleaned and disinfected as per manufacturer’s instructions of use.

2. Conditioning :

		Sequence

		Storage temperature

		Time 



		1

		-30 ± 3 °C

		4 Hrs



		2

		-15 ± 3 °C

		15 to 20  Hrs







3. Two warmly clothed subjects shall don the apparatus at room temperature and enter a cold chamber at (-15 ± 3) Degree C 



The test shall be continuous, without removal of the apparatus, for a period of 30 min. The work shall be divided into 5 min periods repeated as necessary spent

a)	walking and crawling slowly;

b)	carrying and building wooden blocks or the like;

c)	dragging on the level a metallic block of 50 kg (approx. 2 x 25 kg) mass with a rope.



4. At the end of the test each apparatus shall be examined for malfunction due to the low temperature.





ANNEX L

STORAGE CONDITIONING FOR PERFORMANCE TESTS



For storage test, following temperature conditioning shall be followed sequencially on apparatus the gas cylinders shall be filled with not more than 50 % of the maximum filling pressure specified by the manufacturer

		Sequence

		Storage temperature

		Relative Humidity

		Time 



		1

		70 ± 3 °C

		Dry atmosphear

		72 Hrs



		2

		70 ± 3 °C

		>95%

		72 Hrs



		3

		-30 ± 3 °C 

		

		24 Hrs
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FOREWORD

(formal clause to be added later)

Breathing apparatus enables a person to remain in irrespirable and poisonous atmosphere for long or short periods and to still retain his full physical and mental capacity. It is also known as rescue apparatus, anti-gas apparatus, respirator, smoke helmet, and gas mask. The apparatus is required in mines, gas works, chemical factories, iron works, steel plants, smelting and metallurgical works, oil refineries and oil tankers. It may also be used by fire brigade, municipality, army, navy and air force personnel, and mountaineers.



Breathing apparatus should be of such efficiency and reliability as to ensure safety in toxic gases, oxygen-deficient atmosphere, extreme heat, high humidity, and wreckage and falls during disaster. It is, therefore, imperative that breathing apparatus should have an appropriate design; efficiency; and safety under various conditions including temperature; resistance; quality of materials; and workmanship. Besides, it should ensure chemical purity of air/oxygen breathed and should pass rigorous physiological. physical, chemical and mechanical tests. These are prescribed in the following four parts of IS 10245: 

 

a) Part 1 Closed-circuit breathing apparatus in which the exhaled air is rebreathed by the wearer after the carbon dioxide concentration has been effectively reduced and the oxygen concentration is enriched. It is used either with a full-face piece or with mouthpiece and nose clip. 



b) Part 2 Open-circuit breathing apparatus in which compressed air carried in cylinders is fed through a demand valve and breathing tube to a full-face piece. Exhaled air passes through a non-return value to the atmosphere. 



NOTE ― Both these types of breathing apparatus are categorized as self-contained breathing apparatus. 



c) Part 3 Fresh air hose and compressed air line breathing apparatus are designed to enable a person to work in irrespirable and hazardous atmospheres for longer periods than is generally possible by self-contained breathing apparatus. These may be without blower, with hand blower or with motor operated blower; and compressed air line may be of constant flow type or demand type. 



d) Part 4 Escape breathing apparatus which is a self-contained, short duration type, breathing apparatus designed for the sole purpose of enabling a person to escape from a work area in the presence of dangerous dusts, gases fumes or vapours. It may be of the open circuit or closed circuit type. 



Reference should be made to IS 9623 : 1980 ‘Selection, use and maintenance of respiratory protective devices - Code of practice (First Revision)’ for guidance on the type of respiratory protection that should be provided for particular conditions. 



It is recommended that particular care should be taken in the choice of breathing apparatus itself, where such equipment is to be used in very high (45 + 3 °C) or very low (-6 + 3 °C) ambient temperature. 

 

Certain toxic substances which may occur in some atmospheres can be absorbed by the skin. Where these do occur, respiratory protection alone is not sufficient and the whole body should be protected. 



When this apparatus is being used in atmospheres immediately dangerous to life, a full face piece should be worn.



For conditions of very heavy work a flow in excess of 120 1/min is desirable.



This standard was first published in 1982. In the first revision in 1999, the requirements of the standard were aligned with requirements of relevant European standards due to industry demand. The requirements of components were also set as per relevant European standards. During this second revision, changes due to revision of test standards on respiratory protective devices and publication of European standards on compressed air line breathing apparatus have been incorporated. Overall, the following changes have been made:



a) Material

b) Visual inspection test

c) Water immersion requirement and test

d) Cleaning and disinfection as specified by manufacturer and visual verification

e) Practical performance test

d) Connections – hose and couplings

e) Requirement of performance after storage

f) Requirement for flammability added

g) Modified requirement for carbon dioxide content in inhaled air

. 



In the preparation of this standard, considerable assistance has been derived from the following standards:

		EN 138 : 1994

		Respiratory protective devices. Specification for fresh air hose breathing apparatus for use with full face mask, half mask or mouthpiece assembly



		EN 269 : 1995

		Respiratory protective devices. Specification for powered fresh air hose breathing apparatus incorporating a hood



		EN 14593-2 : 2005

		Respiratory protective devices. Compressed air line breathing apparatus with demand valve Apparatus with a half mask at positive pressure. Requirements, testing, marking



		EN 14594 : 2018

		Respiratory protective devices. Continuous flow compressed air line breathing devices. Requirements, testing and marking







For the purpose of deeding 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.








Draft Indian Standard



RESPIRATORY PROTECTIVE DEVICES 

Part 3 Fresh Air Hose and Compressed Air Line Breathing Apparatus

(Second Revision)

 



SCOPE

This standard (Part 3) specifies requirements of design, construction and performance for air line breathing apparatus, including both fresh air hose apparatus and compressed air line apparatus and their methods of tests. Laboratory and practical performance tests are included for the assessment of compliance of apparatus with the requirements. 



REFERENCES 

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



		IS No.

		Title



		3624 : 1987

		Pressure and vacuum gauges (Second revision)



		8347 : 2008

		Respiratory Protective Devices – Definitions, Classifications and Nomenclature of Components



		9623 : 2008

		Selection, use and maintenance of respiratory protective devices - Code of practice (First Revision)



		14138 (Part 1) :1994

		Respiratory protective devices: Threads for facepieces – Specification: Part 1 Standard thread connection



		14138 (Part 2) : 1994

		Respiratory protective devices: Threads for facepieces - Specification: Part 2 Centre thread connection



		14166 : 1994

		Respiratory protective devices – Full face masks – Specification



		14170 : 1994

		Respiratory protective devices – Mouthpiece assemblies - Specification



		14746 : 1999

		Respiratory protective devices – Half masks and quarter masks – Specification



		17274 (Part 9) : 2019

		Respiratory Protective Devices - Methods of Test and Test Equipment Part 9 Determination of Carbon Dioxide Content of the Inhaled Gas



		17274 (Part 1) : 2019

		Respiratory Protective Devices - Methods of Test and Test Equipment Part 1 Determination of Inward Leakage







TERMINOLOGY

For the purpose of this standard, the definitions as per IS 8347 shall apply. 



CLASSIFICATION 

This standard covers three types of apparatus:

a) Type 1 ― Fresh air hose apparatus; without blower, short distance, in which air is drawn from a fresh air source without the assistance of a blower; 

b) Type 2 ― Fresh air hose apparatus in which air is drawn from a fresh source with hand blower or with motor-operated blower; and

c) Type 3 ― Compressed air line apparatus in which the wearer is supplied air from a source of compressed air. This may be of constant flow type or demand valve type.



GENERAL REQUIREMENTS 

Materials 

All materials used in the construction shall have adequate mechanical strength, durability, resistance to corrosion and resistance to deterioration by heat and where applicable by contact with sea or mine water. Such materials shall be anti-static and fire resistant as far as is practicable. The material shall also be resistant to organic vapours like tetraethyl, lead, benzene, toluene, etc.

Exposed parts of the apparatus shall not be made of magnesium, titanium, aluminium or alloys containing such proportions of these metals as will, on impact, give rise to frictional sparks capable of igniting flammable gas mixtures. 

Materials that may come in contact with the skin shall be non-staining, soft, pliable and shall not contain known dermatitic substances.

The finish of any part of the apparatus likely to be in contact with wearer’s skin shall be free from sharp edges and burrs.

Testing for the above requirements shall be done as per Annex A. 

Water Immersion

The apparatus shall continue to function satisfactorily after being submerged temporarily in water. Before immersion and after removal from the water the apparatus shall meet the requirements of breathing resistance. Testing shall be done as per Annex B.

Cleaning and Disinfection

All materials shall be visibly unimpaired after cleaning and disinfection by the agents and procedures specified by the manufacturer. Testing shall be done visually as per Annex A.

Practical Performance 

The complete apparatus shall undergo practical performance tests under realistic conditions. These general tests serve the purpose of checking the apparatus for imperfections that cannot be determined by the tests described elsewhere in this standard.

If during any activity, by any test subject, the test subject fails to finalise the selected activity due to the apparatus being not fit for the purpose for which it has been designed, the apparatus shall be deemed to have failed. 

Testing shall be done as per Annex C.

Connections

General

The design and construction of the apparatus shall permit its component parts to be readily separated for cleaning, examination and testing. The couplings required to achieve this shall be readily connected and secured, where possible by hand. Any means for sealing used shall be retained in position when the joints and couplings are disconnected during normal maintenance. 

Testing shall be done as per Annex A and Annex C.

Couplings

The apparatus shall be constructed so that any twisting of the hoses and tubes does not affect the fit or performance of the apparatus, or cause the hoses or tubes to become disconnected. For compressed line apparatus, at least one swivelling coupling shall be fitted to the compressed air supply tube adjacent to the wearer. The design of the couplings shall be such as to prevent unintentional interruption of the air supply.

Testing shall be done as per Annex A and Annex C.

Body Harness or Belt

A body harness or belt shall be provided to prevent a pull on the breathing tube or on the mouthpiece, half mask or facepiece. Buckles shall be so constructed that once adjusted they will not slip.

The body harness or belt shall be tested for strength of material and of joints and attachments and shall be required to withstand a steady pull of 1 000 N for 30 min without failure.

 The attachment connecting the hose to the body harness or belt shall be so designed and constructed as to withstand a pull of 1 000 N for 5 minutes in all directions. 

Head Harness 

The head harness shall confirm to IS  14166

. 

Testing shall be done as per Annex A and Annex C.



Adjustable Parts 

All parts requiring manipulation by the wearer shall be readily accessible and easily distinguishable from one another by touch. All adjustable parts and controls shall be so constructed that their adjustment is not liable to accidental alteration during use. Parts that are not intended for adjustment by a wearer shall require the use of tools for their adjustment.

Testing shall be done in accordance with Annex A and Annex C.

Performance Requirements after Storage

After conditioning in accordance with Annex D (D-1 and D-2) and returning to room temperature, all performance requirements of standard shall be met, except for 5.10.

Apparatus specifically designed for storage in temperatures beyond the limits of storage conditioning given in D-1 shall be tested and marked accordingly.

Flammability

The requirements of 5.10.2 and 5.10.3 do not apply to the compressed air source, but do include the compressed air supply tube.

No exposed components of the apparatus shall continue to burn for more than 5 s after removal from the flame. Testing shall be done in accordance with Annex E (E-1).

Wherever the manufacturer designs the apparatus to be used in applications with a high flammability risk, the exposed components shall be tested in accordance with Annex E (E-2). The exposed components shall not continue to burn for more than 5 s after removal from the flame.

Facepiece

Facepieces used for such apparatus shall conform to IS 14166. If, for a particular characteristic, the requirement prescribed in IS 14166 differs from that prescribed in this standard, the requirement prescribed in this standard shall apply.

Half Masks/Mouthpieces 

Half masks or mouthpieces used for such apparatus shall conform to IS 14746. If, for a particular characteristic, the requirement prescribed in IS 14746 14166 differsdiffers from that prescribed in this standard, the requirement prescribed in this standard shall apply.	Comment by CHD: It should be IS 14746.

Nose Clip

A nose clip shall be provided if a mouthpiece is used and should be designed to afford maximum security against accidental displacement. It should not slip when the nose becomes moist with perspiration, and suitable means shall be provided for attaching it to the apparatus to prevent loss. The design of the nose clip shall be such so as to afford reasonable comfort to the wearer throughout the effective use of the apparatus. 

Testing shall be done as per Annex A and Annex C.

Temperature

Apparatus intended for use in low temperature shall function satisfactorily when tested in accordance with Annex C. 

Carbon Dioxide Content of Inhaled Air

When complete apparatus including facepiece is tested as per suitable method given in IS 17274 (Part 9), carbon dioxide content of the inhaled air shall not exceed 1.0 percent (by volume). 

Inward Leakage

The mean inward leakage of the complete device, including the facepiece, shall not exceed 0.05 percent when tested as per method 1 or method 2A of IS 17274 (Part 1).

FRESH AIR HOSE APPARATUS WITHOUT BLOWER (TYPE 1) 

Construction

The apparatus shall consist of a full facepiece or mouthpiece with nose clip, with a valve system connected by an air hose to uncontaminated air which is drawn through a hose of adequate diameter to enable a flow of 120 l/min to be achieved by the breathing action of the wearer. The hose shall not exceed 15 m in length. 

Inhalation and Exhalation Valves

In fresh air hose apparatus (lung operated/without blower) an inhalation valve shall be fitted in such a position as to minimize the rebreathing of exhaled air. Where a breathing bag or other flexible reservoir is fitted in order to meet the requirements of carbon dioxide content in inhaled air, the inhalation valve shall be located between the bag or reservoir and the mouthpiece or facepiece. 

 When it is possible in these types of apparatus for the pressure in the facepiece or half mask to fall below atmospheric pressure in normal use, the exhalation valve shall be shrouded or shall include an additional non-return valve or other device that may be necessary to comply with the requirements specified in 6.2.2.

The design of valve assemblies shall be such that valve discs or the assemblies can be readily replaced; it shall not be possible to fit an inhalation valve assembly in the expiratory circuit or an exhalation valve assembly in the inspiratory circuit. 

Breathing Tube

If the air supply hose is of the low pressure type, a flexible, non-kinking breathing tube (tubes) shall be used to connect it to the mouthpiece or facepiece and permit free head movement of the wearer.

Whatever type of mouthpiece, face mask or half mask is used, it shall be connected to the air tube by means of a short length of large diameter (inner dia 50 mm) flexible rubber hose. This air reservoir shall act as an equalizer for the inhalation and exhalation pulsations of the lungs, thereby producing a more continuous flow in the air tube (see 6.5.4). 

Resistance to Breathing

Using the fresh air hose with the maximum length of tube for which the apparatus has been submitted for approval, half of it forming a coil of inside diameter of 500 mm, the inhalation and the exhalation resistance shall not exceed 5 mbar. 

The inhalation resistance with the maximum length of the tube for which the apparatus has been submitted for approval, shall not be greater than 12 mbar at a continuous air flow of 85 l/min.

Testing shall be carried out as per method 1 and method 2 of IS 17274 (Part 2).

Fresh Air Hose Supply System

Hose 

 The hose shall be fitted with a strainer at the free end to exclude debris. Provision shall be made for securely anchoring the free end of the hose and strainer so that it cannot be dragged into the contaminated atmosphere.

Low Pressure Hose 

a) Resistance to collapse - Any portion of the maximum length of hose for which the apparatus has been submitted for approval and including couplings shall be subjected to a force of 1000 N, applied between two 100 mm long plates (one of which is free to move in the direction of the axis of the hose) on opposite sides of the hose. While the designed flow of air passes through it, if the flow is reduced by more than 5 percent, or if the hose is permanently distorted after the release of the force, it shall not be regarded as satisfactory.

    b) Resistance to kinking -Resistance to kinking shall be tested by clamping the hose in two places 1000 mm apart so as to form a loop with the clamped portions close together; with the designed flow of air passing through the hose, a force of 500 N shall be applied to a rod 10 mm in diameter sited midway along the loop of the hose. The test shall be repeated at the same point with reverse bending. The hose shall be considered satisfactory if the flow does not drop by more than 10 percent, the tube is undamaged, and no permanent distortion remains when the force is removed. 

Strength of Hose and Couplings

The hose and couplings shall be tested with a steady pull of 1 000 N for 5 min and shall be regarded as having satisfied the test if no separation or failure is observed. 

Leak Tightness

The hose and couplings shall be tested for leak tightness as per Annex F by immersion in water to a depth of not more than 300 mm with an internal air pressure 7 kN/m2 or 7 bar. This test shall be applied before the tube and couplings have been submitted to the first of the group of tests described in 6.5.1, 6.5.2 and 6.5.3 and again on completion of those tests. Flexible hose, used to connect the main hose to the mouthpiece or facepiece, shall be included in this test but without previously being submitted to the tests described in 6.5.1, 6.5.2 and 6.5.3. 

 Flexibility

The air supply hose shall be flexible, such that it can be wound on a drum 500 mm in diameter without difficulty. 

The air supply hose shall pass the permeation test, when 8 m part of air hose and one coupling is immersed in gasoline. Blow air through the hose at the rate of 8 m/min for 6 h. The air from the hose shall not contain more than 0.01 percent by volume of gasoline vapour at the end of the test.



FRESH AIR HOSE APPARATUS WITH BLOWER (TYPE 2) 

Construction

Fresh Air Hose Apparatus (with Hand Blower) 

The apparatus consists of a full facepiece or mouthpiece with nose clip, with a valve system, by which uncontaminated air is forced through a hose of adequate diameter to enable a flow of 120 l/min to be achieved by a hand-operated blower, and through which the wearer can inhale in an emergency whether or not the blower is operated. The hose shall not exceed 36 m in length.

 7.1.2 Fresh Air Hose Apparatus (with Motor Operated Blower) 

The apparatus consists of a full facepiece, or half mask, with a valve system, by which uncontaminated air is forced through a hose of adequate diameter by a motor operated blower at a flow of not less than 120 l/min and through which the wearer can inhale in an emergency whether or not the blower is operated. The hose shall not exceed 36 m in length. 

Air Hood or Blouse

The air hood or blouse shall be light in mass and comfortable to wear for long periods. It shall have a transparent area affording a good forward view. 

A minimum air supply shall be specified by the manufacturer and when determined in accordance with Annex C of IS 14166 at the state flow (which shall not be less than 120 l/min) the inward leakage of the external atmosphere into the hood or blouse shall not exceed a value of 0.1 percent for any one of the test subjects. 

The apparatus should be designed to minimize the noise level in the air hood or blouse. The noise level shall not be more than 80 dB(A) during the period of use. 

Inhalation and Exhalation Valves 

In fresh air hose apparatus (with hand/motor operated blower) an inhalation valve shall be fitted in such a position as to minimize the rebreathing of exhaled air. Where a breathing bag or other flexible reservoir is fitted in order to meet the requirements of 7.5.1 the inhalation valve shall be located between the bag or reservoir and the half mask or facepiece. 

When it is possible in these types of apparatus for the pressure in the facepiece or half mask to fall below atmospheric pressure in normal use, the exhalation valve shall be shrouded or shall include an additional non-return valve or other device that may be necessary to comply with the requirements specified in 7.3.2.7.3.2. 

The design of valve assemblies shall be such that valve discs or the assemblies can be readily replaced; it shall not be possible to fit an inhalation valve assembly in the expiratory circuit or an exhalation valve assembly in the inspiratory circuit. 

Breathing Tubes 

If the air supply hose is of the low pressurelow-pressure type, a flexible, non-kinking breathing tube(s) shall be used to connect it to the half mask or facepiece and permit free head movement to the wearer.

 Resistance to Breathing

With the air supply system working at any flow with a blower operated in such a way that the operator would not become unduly fatigued after 30 min, then, with the maximum length of tube for which the apparatus has been submitted for approval, half of it coiled to an inside diameter of 500 mm, the inhalation and exhalation resistance shall not be more than 5 mbar. 

If any of the air supply systems (see 7.6) ceases to operate, the wearer shall still be able to inhale through the tube without undue distress. This provision shall be satisfied if the total inhalation resistance, with the air supply system is operative but not disconnected and with the maximum length of the tube for which the apparatus has been submitted for approval, is not greater than 12 mbar at a continuous air flow of 85 l/min. 

Fresh Air Hose Supply System

With Blower 

a) Hand-operated blowers shall be capable of being operated by one man without undue fatigue for at least 30 min. The crank speed of hand operated blower shall not exceed 60 rev/min to deliver the desired flow and the power required to deliver the desired flow shall not exceed 1/50th HP and the torque required to rotate shall not exceed a force of 2.3 kg on a 20 cm crank.

b) The blower shall be tested by operating it by a mechanical drive for a period of 100 h at the desired flow and crank speed. Blower shall work throughout without any failure or indication of excessive wear of bearings and other working parts, while delivering the air flow with maximum length of hose as defined earlier.

c)Blowers shall be capable of maintaining adequate flow of air with either direction of rotation, unless made to operate in one direction only. In the former case the direction of operation in which the blower delivers the lesser volume of air against the designed working pressures shall be used in tests. 

The motor operated blowers shall conform to the requirements prescribed in 7.6.1(a) and (b). When motor operated blowers are used where flammable surroundings may arise it is essential that suitability of the equipment for use in such surroundings be considered.

NOTES

1 It is recommended that an air flow indicator should be provided at the blower to indicate the flow rate.

2 It is also recommended that a suitable signalling device between the user and the operator is provided.

Low Pressure Hose

The low pressure hose shall conform to the requirements prescribed in 6.5.2. 

Strength of Hose and Couplings 

The low pressure hose shall conform to the requirements prescribed in 6.5.3. 

Leak Tightness 

The hose and couplings shall be tested for leak tightness as per Annex F by immersion in water to a depth of not more than 300 mm with an internal air pressure 7 kN/m2or 7 bar. This test shall be applied before the tube and couplings have been submitted to the first of the group of tests described in 7.6.1, 7.6.2 and 7.6.3, and again after the last of those tests. Flexible hose, used to connect the main hose to the half mask or facepiece, shall be included in the tests described in 7.6.1, 7.6.2 and 7.6.3. 

Flexibility 

 The low pressure hose shall conform to the requirements prescribed in 6.6.5.

Permeation Test

The low pressure hose shall conform to the requirements prescribed in 6.6.6.

FRESH AIR HOSE APPARATUS WITH COMPRESSED AIR (TYPE 3)

Construction

Compressed Air Line Apparatus (Constant Flow Type)

The apparatus shall consist of a full facepiece, a half mask or an air hood or blouse connected to a supply of breathable air fed continuously to the wearer. The air flow is regulated by a flow control valve from a source of compressed air. 

The pressure range at the point of connection of the apparatus to the compressed air line for a specified flow rate and length of hose shall be indicated by the manufacturer. The specified pressure at the point of attachment of hose to the air supply system shall not exceed 863 kN/m2. 

If the pressure exceeds 863 kN/m2 the respirator shall be provided with a pressure release mechanism, so that the pressure at the point of attachment does not exceed 863 kN/m2. 

Compressed Air Line Apparatus (Demand Valve Type) 

The apparatus consists of a full facepiece connected to a demand valve that admits breathable air to the wearer when he inhales and closes when he exhales. An air line connects the wearer to a supply of compressed air. 

Air Hood or Blouse

The air hood or blouse shall be light in weight and comfortable to wear for long periods. It shall have a transparent area affording a good forward view. 

A minimum air supply shall be specified by the manufacturer and when determined in accordance with Annex C of IS 14166 at the stated flow (which shall not be less than 120 l/min) the inward leakage of the external atmosphere into the hood or blouse shall not exceed a value of 0.1 percent for any one of test subjects. 

The apparatus should be designed to minimize the noise level in the air hood or blouse. The noise during its use shall not be more than 80 dB(A). 

Inhalation and Exhalation Valves

In high pressure air hose apparatus an inhalation valve shall be fitted in such a position as to minimize the rebreathing of exhaled air. Whereas breathing bag or other flexible reservoir is fitted in order to meet the requirements of 8.1.1, the inhalation valve shall be located between the bag or reservoir and the half mask or facepiece.

When it is possible in these types of apparatus for the pressure in the facepiece or half mask to fall below atmospheric pressure in normal use, the exhalation valve shall be shrouded or shall include an additional non-return valve or other device that may be necessary to comply with the requirements specified in 8.3.2. 

The design of valve assemblies shall be such that valve discs or the assemblies can be readily replaced; it shall not be possible to fit an inhalation valve assembly in the expiratory circuit or an exhalation valve assembly in the inspiratory circuit.

 Demand Valve	Comment by CHD: Has been modified wrt to the standard. No mention in ARP report.

General

The apparatus shall conform to the requirements of breathing resistance. These requirements shall be met over the pressure range of the air supplied to the apparatus as specified by the manufacturer. Testing shall be done in accordance with Annex A and method 2 of IS 17274 (Part 2).

Couplings

Where a hand operated coupling is fitted between the demand valve and a connector at the waist belt or body harness it shall incorporate a self-sealing device to prevent loss of air from the compressed air supply tube. Testing shall be done as per Annex A and Annex C.

Supplementary air supply

Apparatus may be provided with a manually operated means of providing a supply of air. If provided, the air flow from such a device shall be at least 60 l/min at the minimum stated air supply conditions. Testing shall be done in accordance with Annex A and method 2 of IS 17274 (Part 2).



Flow Control Valve

The flow control valve when fitted shall be set on the waist belt or harness in a position where it can be easily adjusted. It shall provide an adequate flow to the facepiece or hood at all stated supply pressures and the valve in the fully closed position shall pass at least 57 l/min at the minimum stated supply pressure. The flow shall remain constant within 10 percent of the initial flow for all pressures up to 1000 kN/m2. It shall not be possible to adjust the valve setting without special tool. 

Breathing Tubes

If the air supply hose is of the low pressure type, a flexible, non-kinking breathing tube (tubes) shall be used to connect it to the half mask or facepiece and permit free head movement to the wearer.

Resistance to Breathing

With the air supply system working at any flow chosen by the testing authority but within its designed range or pressure and air flow or with a blower operated in such a way that the operator would not become unduly fatigued after 30 min, then, with the maximum length of tube for which the apparatus has been submitted for approval, half of it coiled to an inside diameter of 500 mm, neither the inspiratory nor the expiratory side of the apparatus shall have a resistance greater than 5 mbar. 

If any of the air supply systems detailed in 8.1 ceases to operate, the wearer shall still be able to inhale through the tube without undue distress. The provision shall be satisfied if the total inspiratory resistance with the air supply system in operative but not disconnected and with the maximum length of the tube for which the apparatus has been submitted for approval, is not greater than 12 mbar at a continuous air flow of 85 l/min. 

Low Pressure Hose

Resistance to Collapse 

Any portion of the maximum length of hose for which the apparatus has been submitted for approval and including couplings shall be subjected to a force of 1000 N, applied between two 100 mm long plates (one of which is free to move in the direction of the axis of the hose) on opposite sides of the hose, while the designed flow of air passes through it. If the flow is reduced by more than 5 percent, or if the hose is permanently distorted after the release of the force, it shall not be regarded as satisfactory. 

Resistance to Kinking

Resistance to kinking shall be tested by clamping the hose in two places 1000 mm apart so as to form a loop with the clamped portions close together; with the designed flow of air passing through the hose, a force of 500 N shall be applied to a rod 10 mm in diameter set midway along the loop of the hose. The test shall be repeated at the same point with reverse bending. The hose shall be considered satisfactory if the flow does not drop by more than 10 percent, the tube is undamaged, and no permanent distortion remains when the force is removed.

Strength of Hose and Couplings

The hose and couplings shall be tested with a steady pull of 1 000 N for 5 min and shall be regarded as having satisfied the test if no separation on failure is observed. 

Leak Tightness

The hose and couplings shall be tested for leak tightness as per Annex F by immersion in water to a depth of not more than 300 mm with an internal air pressure 7 kN/m2. This test shall be applied before the tube and couplings have been submitted to the first of the group of test described in 86.6..8.1 , 8.8.2 and 8.8.3 1, 6.6.2 and 6.6.3 and again after the last of those tests. Flexible hose, used to connect the main hose to the mouthpiece or facepiece, shall be included in this test but without previously being submitted to the tests described in 8.8.1 , 8.8.2 and 8.8.3 6.6.1, 6.6.2 and 6.6.3. 	Comment by CHD: 

Flexibility

The air supply hose shall be flexible, such that it can be wound on a drum 500 mm in diameter without difficulty. 

Compressed Air Line Supply System

The air supply should be in the range of 863 kN/m2 to 1 035 kN/m2, a pressure regulator being fitted if necessary. 

When the supply of air is from high pressure cylinders the flow from a pressure regulator of constant flow type must remain constant to within 10 percent of the present pre set  flow at all pressures above 1 000 kN/m2, the pressure regulator shall not be capable of adjustment without the use of tools. 

In addition where the air is supplied from cylinders the apparatus shall be provided with an alarm signal on the high pressure side to indicate the approach of the exhaustion of the air supply. This device should not substantially deplete the remaining air supply. The breathing gas used to supply in the breathing apparatus shall be respirable and contain no less than 19.5 percent by weight of oxygen and should not have any contaminant of toxic gases. 

Pressure gauges in accordance with IS 3624 shall be provided on the high and low pressure sides if cylinders are used. 

High Pressure Tubing

Resistance to Kinking

With the demand valve (if any) held fully open and with the minimum designed supply pressure applied to the supply end of the tubing a section of the tubing shall be placed on a horizontal plane surface and shaped into a one-loop coil. One end of the loop shall be held in position while the other end is pulled tangentially to the loop and in the plane of the loop until the tube takes the form of a straight line. To meet the requirements of this test the loop shall maintain a uniform near-circular shape and ultimately unfold as a spiral, without any localized deformation that decreases the flow of air by 10 percent or more of the flow when the hose is tested as a straight section. 

Strength of Tube and Couplings

The tube and couplings shall be tested with a steady pull of 1 000 N for 5 min and shall be regarded as having satisfied the test if no separation or failure is observed. 

Leak Tightness

With the maximum designed working pressure applied to the apparatus, the tube and couplings shall be tested for leak tightness by immersion in water. This test shall be applied before and after the tube and couplings have been submitted to the test described in 8.2.2. Flexible tubes used to connect the main tube to the half mask or facepiece shall be tested for leak tightness by immersion in water to a depth not greater than 300 mm with an internal pressure of 7 kN/m2 without previously being submitted to the test described in 8.2.2. 

The tube shall be flexible, such that when pressurized to the maximum working pressure it can wound on a drum 300 mm in diameter without difficulty. 

High pressure tube and couplings shall be capable of withstanding without damage a test pressure of twice the maximum designed working pressure of the apparatus. 

When the high pressure tube connects directly on the facepiece or half mask the design of the apparatus shall be such as to prevent a pull on the tube exerting a pull on the facepiece and to permit free head movement to the wearer. 

If tubing is required to be resistant to damage from contact with hot surfaces in excess of 50 °C it shall comply with the following requirements: 

When a length of tube is subjected to normal working pressure and: 

a) a section of it (about 100 mm in length) is held for 15 min in contact with a flat plate maintained at 130°C; and

b) immersed in boiling water for 15 min, there shall be no sign of damage or indication or failure and the quality of air passing through it shall not be unduly affected. 

NOTE ― Particular care should be taken in the choice of tubing to be used in very high or very low ambient temperatures. 

It shall not be possible to fit a low pressurelow-pressure tube or hose into a higher pressure part of the circuit. It shall not be possible to connect the compressed air supply tube directly to the breathing hose, medium pressure connecting tube or half mask.

Permeation Test 

The air supply hose shall pass the permeation test, when tested in accordance with 6.5.6.1.6.6.6.1

Marking 

The facepiece, half mask, hood or blouse shall be marked with the following details: 

a) Name, trade-mark or other means of identification of the manufacturer; 

b) Size (if more than one size is available);

c) For hoods and blouses, the designed air flow in litre/min (for Type 2 and Type 3 only); and

d) Whether or not designed for use in low temperatures; and

e) For all rubber parts, year and month of manufacture to be marked legibly. 

Markings on the Hose 

The hose shall be marked with the following details: 

a) Name, trademark or other means of identification of the manufacturer;

b) Designed minimum air flow in l/min (for Type 2 and Type 3 only);

c) For hoses meeting the requirements of 8.11.7 above the words ‘heat resistant’ (for Type 3 only);  and

d) Working pressure of high pressure hose (for Type 3 only). 

Marking on the Flow Control Valve 

The maximum and minimum working pressures shall be marked on the flow control valve(s) fitted with apparatus of Type 3. 

Marking on Blower 

The blower of the apparatus of Type 2 and Type 3 shall be marked with the following details: 

a) Name, trade-mark or other means of identification of the manufacturer;

b) Designed minimum air flow in litre1/min;

c) Maximum length of air hose for which the blower is designed; and 

d) Direction of rotation of the crank (wherever applicable). 

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.

Instructions

Breathing apparatus manufactured in compliance with this standard shall be supplied accompanied by instructions for maintenance and use. These instructions shall include the following information:

a) Size of the facepiece, half mask, hood or blouse (if more than one size is available);

b) Guidance on the fit of the facepiece, and adjustment of face seal where relevant;

c) Whether or not designed for use in low temperatures; 

d) A warning that adequate protection may not be provided by the apparatus in certain highly toxic atmospheres and that guidance should be sought from IS 9623;

e) A warning that facepieces are not suitable for persons with beards, spectacles or side burns. Unless special fabrications are made they will also not be suitable for wearers with spectacles having side arms. In such situations mouth piece with nose clip should be preferred;

f) For low pressure hose, the designed minimum air flow in litre/min;

For hoses meeting the requirements of 8.2.7, the words ‘heat resistant’;

g) Working pressure of high pressurehigh-pressure hose;

h) Maximum and minimum working pressures of the flow control valve;

i) For the blower, the designed minimum air flow in litre/min;

j) The maximum length of air hose for which the blower is designed;

k) For hoods and blouses, the designed air flow in litre/min; and

l) A warning that at very high work rates the pressure in the facepiece may become negative at peak inhalations.	Comment by CHD: Few changes here  wrt the standard.

 





                                                          





















ANNEX A

(Clause 5.1, 5.3)



VISUAL INSPECTION

A visual inspection shall be made by prior to laboratory or practical performance tests. This may involve certain amount of dismantling in accordance with the manufacturer's instructions for maintenance. The visual inspection shall include the assessment of the device marking and information supplied by the manufacturer and any safety data sheets (if applicable) or declarations relevant to the materials used in its construction.



ANNEX B

(Clause 5.2)



WATER IMMERSION TEST

The facepiece of the complete apparatus is fitted to a dummy head which, in turn, is connected to a breathing machine by a flexible hose. The test is conducted with the breathing machine adjusted to 25 cycles/min and 2 l/stroke. The complete apparatus The facepiece mounted on dummy head as worn is immersed in water to a depth of between 0.25 m and 0.80 m for a period of not less than 3 and not more than 5 full breathing cycles. A series of tests is carried out with the apparatus immersed and with the dummy head in two orientations, which represent respectively the maximum and minimum differential pressures between the lung governed demand valve and the exhalation valve.

The The facepiece mounted on dummy head apparatus and dummy head are removed from the water after each test at each orientation. Measure the breathing resistance at the appropriate pressure sample points using a precision gauge. The breathing resistance is recorded prior to and immediately after each immersion. The presence of water in the facepiece after the test does not constitute a reason for failure and any water present may be removed prior to measurement of breathing resistance.



ANNEX C

(Clause 5.4)



PRACTICAL PERFORMANCE TEST

C-1 GENERAL

Practical performance tests shall be carried out using two sets of apparatus and four test subjects. Apparatus which has satisfied the laboratory tests shall be used. The test plan shall be as given below.

Test subjects 1 and 2 shall use apparatus 1. 

Test subjects 3 and 4 shall use apparatus 2.

C-2 SAMPLE PREPARATION

Before each test check the apparatus for leaktightness. For compressed air supply equipment, ensure that air supplies from compressed air systems or from compressed air cylinders are within the specified pressures. 

The length of the air supply tube shall be the maximum specified by the manufacturer, including the maximum number of permitted connections.

C-3 TEST CONDITIONS

All tests shall be carried out at ambient conditions which shall be recorded.

C-4 WORK SIMULATION TEST

The work simulation test shall be carried out and evaluated as per the method prescribed in IS 17274 (Part 7). Two apparatus shall be prepared ready for use and conditioned at ambient temperature. Four test subjects shall carry out the test in accordance with IS 17274 (Part 7).

C-5 PRACTICAL PERFORMANCE TEST AT LOW TEMPERATURE

C-5.1 Temperature of Cold Chamber

Temperature of cold chamber shall be between - 6 °C and - 9 °C.

C-5.2 Test with Pre-cooled Apparatus

Two apparatus shall be cleaned according to the information supplied by the manufacturer and any excess liquid removed by shaking. The apparatus are shall then be made ready for use and pre-cooled for not less than 2 h but no more than 3 h in the cold chamber.

Two warmly clothed subjects shall each don an apparatus in the cold chamber and carry out the test in accordance with IS 17274 (Part 7).



ANNEX D

(Clause 5.9)



STORAGE CONDITIONING

D-1 CONDITIONING

In order to ensure that there is no thermal shock during the conditioning of the specimens, the temperature gradient shall be less than 2 °C/min between phases at different temperatures, or between the beginning and the end of a thermal cycle.

The apparatus shall be conditioned according to the following order:

a) 4 h to 16 h at (60 ± 3) ᵒC and at least 95 % relative humidity or the manufacturer’s stated maximum conditions, whichever are the higher;

b) 4 h to 16 h at (-30 ± 3) ᵒC or the manufacturer’s stated minimum condition, whichever is the lower.

The apparatus shall then be allowed to return to ambient conditions (at least 4 h) before further testing.

D-2 LABORATORY TEST AFTER CONDITIONING

After conditioning in accordance with D-1, the apparatus is operated for at least 30 min using a breathing machine operating at 25 cycles/min, 2 l/stroke.



ANNEX E

(Clause 5.10)



FLAMMABILITY

E-1 SINGLE BURNER MOVING SPECIMEN TEST

E-1.1 Principle

The sample under test is mounted such that it may be passed through a flame at a temperature of (800 ± 50) °C at a speed of (60 ± 5) mm/s.

E-1.2 Test rig

The test rig consists mainly of a propane cylinder with flow control device, pressure gauge, flash back arrester, specimen support, rotation motor with speed controller, and burner (see Fig 4). The purity of the propane shall be a minimum of 95 percent.	Comment by CHD: No figure inserted in the document.

E-1.3 Procedure

Mount the sample on support, and adjust the position such that the sample under test passes directly over the tip of the burner when the support is rotated. With the sample directly over the burner, adjust the height between the tip of the burner and the lowest part of the sample to (20 ± 2) mm.

Adjust the rotation speed of the motor such that the linear speed of the sample, measured at the burner is (60 ± 5) mm/s. With the sample removed from above the burner, ignite the burner and adjust the flame height with the propane flow control valve to (40 ± 4) mm. Check that these settings give a flame temperature of (800 ± 50) °C at a point (20 ± 2) mm above the burner tip, measured with a thermocouple probe. In order to achieve the correct flame temperature at the correct flame height it may be necessary to shield the whole test rig from the effect of external airflows.

Pass the sample once through the flame. Repeat the test with the sample mounted in a different orientation or with other samples so that an assessment can be made of all materials or components. It is important that no part of the specimen passes through the flame more than once.

Observe and report whether or not the sample continues to burn or presents any additional hazard to the wearer.

E-2 SINGLE BURNER STATIC TEST

E-2.1 Principle

The sample is exposed to a flame at a temperature of (800 ± 50) °C for (12 ± 0.5) s, such that the centre of the flame impinges on the edge of the sample under test.

E-2.2 Test rig

The test rig consists mainly of a propane cylinder with flow control device, pressure gauge, flashback arrester, specimen support and burner (see Fig 3). The purity of the propane shall be a minimum of 95 percent.

E-2.3 Procedure

Mount the sample to be tested on the support such that it is orientated horizontally above the burner. Adjust the height of the burner tip to the lowest part of the horizontal sample at a distance of (20 ± 2) mm. The edge of the sample shall be positioned directly over the burner during the test. An example is shown in Figure 3.

With the sample removed from above the burner, ignite the burner and adjust the flame height with the propane flow control valve to (40 ± 4) mm. Check that these settings give a flame temperature of (800 ± 50) °C at a point (20 ± 2) mm above the burner tip, measured with a thermocouple probe. In order to achieve the correct flame temperature at the correct flame height, it may be necessary to shield the whole test rig from the effect of external airflows.

Expose the sample to the flame for (12 ± 0.5) s ensuring that the centre of flame impinges on the edge of the sample.

Observe and report whether or not the specimen continues to burn or presents any additional hazard to the wearer



ANNEX F

(Clauses 6.5)

LEAKTIGHTNESS TEST

F-l PROCEDURE

F-1.1 Test Equipment

A breathing machine designed to provide sinusoidal air flows, operating at a rate corresponding to 20 respirations per minute.

F-1.2 Method of Test

The facepiece, or mouth piece of the apparatus is connected in an airtight manner to the breathing machine.

The apparatus is connected to an air supply appropriate to its type as follows:

a) Fresh Air Hose Apparatus - By the maximum length of hose for which the apparatus has been submitted for approval.

b) Compressed Air Line Apparatus - With the air supply system working at any flow, within the designed range of pressures and flows, chosen by the testing authority.

F-1.2.1 The breathing machine ‘exhales’ through the facepiece or mouthpiece of the apparatus a tidal volume of 2 litres of 5 percent (by volume) carbon dioxide/air mixture at ambient temperature (total exhalation 40 l/min) and ‘inhales’ through the facepiece, or mouthpieces of the apparatus 2 litres of air (total inhalation 40 l/min).
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