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NATIONAL FOREWORD
This Indian Standard (Part 2/Sec 89) which is modified adoption of IEC 60335-2-89 : 2019 ‘Household and similar electrical appliances – Safety – Part 2-89: Particular requirements for commercial refrigerating appliances and ice-makers with an incorporated or remote refrigerant unit or motor-compressor’ issued by the International Electrotechnical Commission (IEC) was adopted by the Bureau of Indian Standards on recommendation of the Refrigeration and Air Conditioning Sectional Committee and approval of the Mechanical Engineering Division council.

This standard was earlier published as IS/IEC 60335-2-89 : 2010 Household and similar electrical appliances - Safety: Part 2 - 89: particular requirements for commercial refrigerating appliances with an incorporated or remote refrigerant unit or compressor. The new standard has been taken up to adopt the standard IEC 60335-2-89:2019 with modifications under dual numbering system by superseding IS/IEC 60335-2-89 : 2010. 

The text of IEC standard has been approved for publication as Indian Standard with modifications (see National Annex A). Additionally, certain terminologies and conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn to the following:

a) Wherever the words ‘International Standard’ appear referring to this standard, they should be read as ‘Indian Standard’.

b) Comma (,) has been used as a decimal marker while in Indian Standards the current practice is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standard for which Indian Standard also exist. The corresponding Indian Standard, which are to be substituted in their respective places, are listed below along with their degree of equivalence for the editions indicated:

	International Standard
	Corresponding Indian Standard
	Degree of Equivalence 

	ISO 4126-2:2018, Safety devices for protection against excessive pressure – Bursting disc safety devices
	IS 12370 (Part 2) : 2023/
ISO 4126-2:2018 Safety devices for protection against excessive pressure – Bursting disc safety devices (Second Revision )
	Identical under dual numbering

	ISO 5149-1:2014, Refrigerating systems and heat pumps – Safety and environmental requirements – Part 1: Definitions, classification and selection criteria
ISO 5149-1:2014/AMD1:2015
	IS 16678 (Part 1) : 2018/
ISO 5149-1 : 2014 Refrigerating systems and heat pumps – Safety and environmental requirements – Part 1: Definitions, classification and selection criteria

	Identical under dual numbering

	ISO 7010, Graphical symbols – Safety colours and safety signs – Registered safety signs
	IS 16451 : 2023/ ISO 7010 : 2019 Graphical symbols – Safety colours and safety signs – Registered safety signs (First Revision )
	Identical under dual numbering

	ISO 817:2014, Refrigerants – Designation and safety classification
ISO 817:2014/AMD1:2017
	IS 16656 : 2017/ISO 817:2014, Refrigerants – Designation and safety classification

	Identical under dual numbering

	IEC 60068-2-75, Environmental testing – Part 2-75: Tests – Test Eh: Hammer tests 
	IS 9000 (Part 7/Sec 7) : 2020/
IEC 60068-2-75 : 2014
	Identical under dual numbering

	IEC 60079-7:2015, Explosive atmospheres – Part 7: Equipment protection by increased safety "e"
IEC 60079-7:2015/AMD1:2017
	IS/IEC 60079-7 : 2017 Explosive Atmospheres Part 7 Equipment Protection by Increased Safety "e" (Second Revision )
	Identical under single numbering

	IEC 60079-15 : 2017 Explosive atmospheres – Part 15: Equipment protection by type of protection "n"
	IS/IEC 60079-15 : 2017 Explosive atmospheres – Part 15: Equipment protection by type of protection "n" (Second Revision )
	Identical under single numbering

	IEC 60079-29-1, Explosive atmospheres – Part 29-1: Gas detectors – Performance
requirements of detectors for flammable gases
	IS/IEC 60079-29-1 : 2016 Explosive atmospheres – Part 29-1: Gas detectors –Performance
requirements of detectors for flammable gases (First Revision )
	Identical under single numbering

	IEC 61058-1, Switches for appliances – Part 1: General requirements
	IS/IEC 61058-1 : 2016 Switches for appliances – Part 1 General requirements (First Revision )
	Identical under single numbering



The technical committee has reviewed the provisions of the following International Standards referred in this adopted standard and has decided that they are acceptable for use in conjunction with this standard:

	International Standard
	Title

	ISO 14903
	Refrigerating systems and heat pumps – Qualification of tightness of components and joints

	IEC 60335-2-34:2012
IEC 60335-2-34/AMD1:2015
IEC 60335-2-34/AMD2:2016
	Household and similar electrical appliances – Safety – Part 2-34: Particular requirements for motor-compressors


	IEC 60598-1:2008
	Luminaires – Part 1: General requirements and tests

	IEC 60730-2-6
	Automatic electrical controls – Part 2-6: Particular requirements for automatic electrical pressure sensing controls including mechanical requirements



This standard also makes a reference of technical deviation to the IEC standard. The deviations are given in National Annex A.
[bookmark: _GoBack]
[bookmark: _heading=h.gjdgxs]For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard. 














NATIONAL ANNEX A
LISTS OF TECHNICAL DEVIATIONS 

A-1 The text of the International Standard IEC 60335-2-89:2019 has been approved for publication as Indian Standard with agreed modifications as indicated below.

a) Para 5, Clause 1 Scope is replaced with the following:  

This standard does not take into account refrigerants other than refrigerant safety groups as defined by ISO 817 as follows:

1) A1;
2) B1; 
3) A2L, A2, and A3, refrigerants.

b) Add the following to Clause 6.2 of the Part 1 at the end:

Appliances or parts of appliances intended for outdoor use shall be at least IPX4 or equivalent as per IS/IEC 60529.

Appliances shall be classified according to the accessibility either as appliance accessible to the general public or as appliance not accessible to the general public.

c) Add the following dashed item after the first dashed item in the “Addition”  of Clause 7.1 :

· For appliances not accessible to the general public, the classification according to Clause 6.101 shall be marked as “Caution – appliance shall be installed in areas with restricted access or at a level not less than 2.5 m.

d) Add the following to clause 7.1 at the end:

The short-circuit current rating (SCCR) as determined in Annex 101. For motor controllers, equipment control panels, overall equipment panels, or industrial control panels when employed with multiple motor load and combination load equipment.

The short-circuit current rating of motor controllers, overall equipment panels, equipment control panels, or industrial control panels shall include the following marking or the equivalent as specified for the motor controllers, equipment control panels, overall equipment panels or industrial control panels: "Short-circuit current: ____kA rms symmetrical, ___V maximum.

For motors controlled by adjustable speed drive, FLA shall be replaced with either the motor's maximum operating current (MOC) or the rated input current of the power conversion equipment. When there is bypass utilized, the FLA shall be replaced with the largest of the motor's MOC, the rated input current to the power conversion equipment or the FLA of the motor.

e) Add the following to Clause 19.11.1 of the Part 1 at the end:

In order to ensure that the heating systems are continuously energized. self-resetting thermal cutouts should be short-circuited unless they comply with Clause 24.1.4, the number of cycles of operation being 100 000.

f) Add the following dashed item to NOTE 1 of Clause 19.102:

· Loss of heat transfer medium flow, to include the following
· Condenser fan failure;
· Evaporator fan failure (if evaporator has defrost heater in accordance with Clause 19.101); and
· Cooling water failure (completely shut off and/or partially restricted).

g) Add the following to “Addition” of Clause 20.1:

The test is conducted with shelving installed if shipped within the unit. Each horizontally-hinged door that provide access to the refrigerated storage compartments of chest-type units and that may cause injury to persons upon unintentional closing shall be:

1) Counterweighted;
2) Spring loaded; or
3) Provided with an automatic latch to retain them in the open position. Action members, such as springs and latches that may cause injury to persons due to pinching or the like, shall be enclosed or guarded.

h) Add the following to Clause 22.46 of the Part 1 at the end:

Annex R evaluation is not required for adjustable speed drives that have been evaluated to IEC 61800-5-1, IEC 61800-5-2 if the adjustable speed drive protective electronic circuit was evaluated as a safety function in IEC 61800-5-2 (SIL2) 

j) Replace the existing of Clause 22.110 with the following:

22.110 The refrigerant charge of a flammable refrigerant in self-contained appliances with an incorporated refrigerant unit or motor-compressor shall not exceed 13 m3 × LFL of the flammable refrigerant. The LFL is expressed in kg/m3. The LFL values for refrigerants are given in Table 102 and used as WCF values for refrigerant blends.







Table 102 – Refrigerant Flammability Parameters

	Sl No.
	Refrigerant designationa
	Description
	Formula (nominal composition mass fraction %)
	Safety group

f
	Auto ignition temperature
	Hot surface ignition temperature

g
	Maximum allowable surface temperature
g
	Density

b
	Molar mass c at nominal composition
h
	Molar mass c at worst case formulation i
	Lower flammable limit b, d at nominal composition hej
	Lower flammability limit b, d at worst case formulation iej

	
	
	
	
	
	°C
	°C
(A2L only)
	°C
	kg/m3
	kg/ kmol
	kg/ kmol
	kg/m3
	kg/m3

	i) [bookmark: _Hlk135746538]
	R32
	Difluoromethane
	CH2F2
	A2L
	648
	> 800
	700
	2.13
	52.0
	NA
	0.307
	NA

	ii) 
	R50
	Methane
	CH4
	A3
	645
	
	545
	0.65
	16.0
	NA
	0.032
	NA

	iii) 
	R143a
	1,1,1 – Trifluoroethane
	CF3CH3
	A2L
	750
	
	650
	3.43
	84.0
	NA
	0.282
	NA

	iv) 
	R152a
	1, 1 – Difluoroethane
	CHF2CH3
	A2
	455
	
	355
	2.70
	66.0
	NA
	0.130
	NA

	v) 
	R170
	Ethane
	CH3CH3
	A3
	515
	
	415
	1.23
	30.1
	NA
	0.038
	NA

	vi) 
	R290
	Propane
	CH3CH2CH3
	A3
	470
	
	370
	1.80
	44.1
	NA
	0.038
	NA

	vii) 
	R600
	n-Butane
	CH3CH2CH2CH3
	A3
	365
	
	265
	2.37
	58.1
	NA
	0.038
	NA

	viii) 
	R600a
	Isobutane
	CH(CH3)3
	A3
	460
	
	360
	2.37
	58.1
	NA
	0.043
	NA

	ix) 
	R1150
	Ethylene
	CH2=CH2
	A3
	425
	
	
	1.15
	28.1
	NA
	0.036
	NA

	x) 
	R1270
	Propylene
	CH2=CHCH3
	A3
	455
	
	355
	1.72
	42.1
	NA
	0.046
	NA

	xi) 
	E170
	Dimethyl ether
	(CH3)2O
	A3
	235
	
	135
	1.88
	46.1
	NA
	0.064
	NA

	xii) 
	R142b
	1-chloro-1,1-difluoroethane
	CH3CCIF2
	A2L
	750e
	
	650
	4.11
	100.5
	NA
	0.329
	NA

	xiii) 
	R1234yf
	2,3,3,3-tetrafluoro-1-propene
	CF3CF=CH2
	A2L
	405
	> 800
	700
	4.66
	114.0
	NA
	0.289
	NA

	xiv) 
	R1234ze(E)
	Trans-1,3,3,3-tetrafluoro-1-propene
	CF3CF=CHF
	A2L
	368
	> 800
	700
	4.66
	114.0
	NA
	0.303
	NA

	xv) 
	R-444A
	R-32/152a/1234ze(E)
	(12/5/83)
	A2L
	ND
	> 800
	700
	4.03
	98.7
	95,2
	0.324
	0.323

	xvi) 
	R-444B
	R-32/152a/1234ze(E)
	(41.5/10/48.5)
	A2L
	ND
	> 800
	700
	3.02
	72.8
	73.0
	0.277
	0.277

	xvii) 
	R-447A
	R-32/125/1234ze(E)
	(68/3.5/28.5)
	A2L
	ND
	
	
	2.61
	63.0
	63.1
	0.304
	0.330

	xviii) 
	R-447B
	R-32/125/1234ze(E)
	(68/8/24)
	A2L
	ND
	> 800
	700
	2.58
	63.1
	63.1
	0.312
	0.312

	xix) 
	R-451A
	R-1234yf/134a
	(89.8/10.2)
	A2L
	ND
	> 800
	700
	4.61
	112.7
	112.7
	0.322
	0.346

	xx) 
	R-451B
	R-1234yf/134a
	(88.8/11.2)
	A2L
	ND
	> 800
	700
	4.60
	112.6
	112.6
	0.322
	0.341

	xxi) 
	R-452B
	R-32/125/1234yf
	(67/7/26)
	A2L
	ND
	> 800
	700
	2.60
	63.5
	63.7
	0.309
	0.310

	xxii) 
	R-454A
	R-32/1234yf
	(35/65)
	A2L
	ND
	> 800
	700
	3.29
	80.5
	81.8
	0.273
	0.278

	xxiii) 
	R-454B
	R-32/1234yf
	(68.9/31.1)
	A2L
	ND
	> 800
	700
	2.56
	62.6
	63.0
	0.307
	0.301

	xxiv) 
	R-454C
	R-32/1234yf
	(21.5/78.5)
	A2L
	ND
	> 800
	700
	3.71
	90.8
	92.5
	0.286
	0.291

	xxv) 
	R-455A
	R-744/32/1234yf
	(3/21.5/75.5)
	A2L
	ND
	> 800
	700
	3.63
	87.5
	87.7
	0.316
	0.317

	xxvi) 
	R-457A
	R-32/1234yf/152a
	(18/70/12)
	A2L
	ND
	> 800
	700
	3.58
	87.6
	88.0
	0.215
	0.216

	xxvii) 
	R-468A
	R-1132A/32/1234yf
	(3.5/21.5/75)
	A2L
	ND
	> 800
	700
	3.69
	88.8
	90.4
	0.265
	0.270




k) Replace the existing of Clause 22.114 with the following:

Temperatures on surfaces that may be exposed to leakage of flammable refrigerants shall not exceed the auto-ignition temperature of the refrigerant as specified in Table 102, reduced by 100 K. For A2L refrigerants, temperatures on surfaces that may be exposed to leakage of refrigerant may not exceed the hot surface ignition temperature of the refrigerant as specified in Table 102, reduced by 100 K. 

m) Replace the existing of Clause 22.112, 22.113 with the following:

22.112 For compression-type appliances with unprotected cooling systems and which use flammable refrigerants, any electrical component located inside the food storage compartment that during normal operation or abnormal operation produces arcs or sparks, shall be tested and found at least to comply with the following requirements: 

For electrical components, other than luminaries, have been tested and found at least to comply with the requirements of IEC 60079-15:2017 or the requirements for level protection “dc” of IEC 60079-1:2014, as modified by the normative Annex CC, for group IIA gases or the refrigerant used, not to for luminaries which have been checked by inspection and by the appropriate tests in 5.3 of IEC 60079-7:2015. For the vibration test of other then bi-pin luminaires with lampholders, the vibration test for “rough service luminaires” according 4.20 of IEC 60598-1:2020 shall be carried out.

This applies to the entire internal space of a prefabricated cold room.

This requirement does not apply to non-self-resetting protective devices necessary for compliance with 19, nor to intentionally weak parts that become permanently open-circuited during the tests of 19,  even if they produce arcs or sparks during operation.

[bookmark: _Hlk100821415]For appliances using A2L refrigerants only, this requirement also does not apply to electrical components complying with any of the following sections of the IEC 60335‑2‑40:2022 standard, as they are not considered a source of ignition:

· subclause 22.116.4; or
· Annex JJ; or
· in enclosures complying with Annex NN.  

Refrigerant leakage into food storage compartments shall not result in an explosive atmosphere outside the food storage compartments in areas where luminaires and electrical components that produce arcs and sparks during normal operation or abnormal operation are mounted, when doors or lids remain closed or when opening or closing doors or lids.
This requirement does not apply to non-self-resetting protective devices necessary for compliance with 19 even if they produce arcs or sparks during operation, nor to intentionally weak parts that become permanently open-circuited during the tests of 19 even if they produce arcs or sparks during operation, nor to electrical components, other than luminaries, have been tested and found at least to comply with the requirements of IEC 60079-15:2017 or the requirements for level protection “dc” of IEC 60079-1, as modified by the normative Annex BB, for group IIA gases or the refrigerant used, nor to luminaries which have been checked by inspection and by the appropriate tests in 5.3 of IEC 60079-7:2015. For the vibration test of other then bi-pin luminaires with lamp holders, the vibration test for “rough service luminaires” according 4.20 of IEC 60598-1:2020 shall be carried out.
For appliances using A2L refrigerants only, this requirement also does not apply to electrical components complying with any of the following sections of the IEC 60335‑2‑40:2022 standard, as they are not considered a source of ignition: 
· subclauses 22.116.4; or
· Annex JJ; or
· in enclosures complying with Annex NN.  

Separate components such as thermostats which contain less than 0.5 g of flammable gas are not considered to cause a fire or explosion hazard in the event of a leakage from the component itself. 

Appliances with an unprotected cooling system are those where at least one part of the cooling system is placed inside a food storage compartment or those which do not comply with 22.111.

Other types of protection for electrical apparatus for potentially explosive atmospheres covered by IEC 60079 (all parts) are also acceptable.

For electrical components, other than luminaires, compliance is checked by inspection and by the appropriate tests of IEC 60079-1:2014, IEC 60079-15:2017 and by the following test.
NOTES 

1 Changing of a lamp is not considered a potential explosion hazard, because the door or lid is open during this operation.

2 The tests contained in Annex BB can be carried out using the stoichiometric concentration of the refrigerant used. However, apparatus which has been independently tested and found to comply with Annex BB using the gas specified for group IIA need not be tested.

Irrespective of the requirement given in 5 of IEC 60079-15:2017, surface temperature limits are specified in 22.114.

The test is performed in a draught-free location with the appliance switched off or operated under conditions of normal operation at rated voltage, whichever gives the more unfavourable result.

During a test in which the appliance is operated, gas injection is started at the same time as the appliance is first switched on.

The test is performed twice and is repeated a third time if one of the first tests gives more than 40 % of the lower flammability limit.

Trough an appropriate orifice, 80 percent of the nominal refrigerant charge 1,5 g in the vapour state is injected into a food storage compartment in a time not exceeding 10 min. The orifice is then closed. The release shall be as close as possible to the centre of the back wall of the compartment at a distance from the top of the compartment approximately equal to one-third of the height of the compartment. Thirty minutes after the injection is completed, the door or lid is opened at a uniform rate in a time between 2 s and 4 s, to an angle of 90° or to the maximum possible, whichever is less. 

For appliances having more than one door or lid, the most unfavourable sequence or combination of opening the lids or doors is used.

For appliances fitted with fan motors, the test is performed with the most unfavourable combination of motor operation.

The concentration of leaked refrigerant is measured every 30 s from the beginning of the test, at positions as close as possible to electrical components. However, it is not measured at the positions of non-self-resetting protective devices necessary for compliance with 19, nor to intentionally weak parts that become permanently open-circuited during the tests of 19, even if they produce arcs or sparks during operation.

For appliances using A2L refrigerants only, this requirement also does not apply to electrical components complying with any of the following sections of the IEC 60335‑2‑40:2022 standard, as they are not considered a source of ignition:
· subclause 22.116.4; or
· Annex JJ; or
· in enclosures complying with Annex NN.  

The concentration values are recorded until they tend to go down.

The measured value shall not exceed 75 percent of the lower flammability limit of the refrigerant as specified in Table 102, and shall not exceed 50 percent of the lower flammability limit of the refrigerant as specified in Table 102 for a period exceeding 5 min.

The above test is repeated except that the door or lid is subjected to an open/close sequence at a uniform rate in a time of between 2 s and 4 s, the door or lid being opened to an angle of 90° or to the maximum possible, whichever is less, and closed during the sequence.

22.113 Compression-type appliances which use flammable refrigerants shall be constructed so that leaked refrigerant will not stagnate and thus cause a fire or explosion hazard in areas outside the food storage compartments where components producing arcs or sparks or luminaires are mounted.

This requirement does not apply to areas where non-self-resetting protective devices necessary for compliance with 19 or intentionally weak parts that become permanently open circuited during the test of 19 are mounted, even if they produce arcs or sparks during operation.

For appliances using A2L refrigerants only, this requirement also does not apply to electrical components complying with any of the following sections of the IEC 60335‑2‑40:2022 standard, as they are not considered a source of ignition:
· subclause 22.116.4; or
· Annex JJ; or
· in enclosures complying with Annex NN.  

Separate components such as thermostats that contain less than 0,5 g of flammable gas are not considered to cause a fire or explosion hazard in the event of a leakage of the component itself.

Compliance is checked by the following test unless components that produce arcs and sparks during normal operation or abnormal condition and which are mounted in the areas under consideration, have been tested and found at least to comply with the requirements of IEC 60079-15:2017 or the requirements for level of protection "dc" of IEC 60079-1:2014, as modified by the normative Annex BB, for group IIA gases or the refrigerant used. 

For luminaires compliance is checked by inspection and by the appropriate tests in 5.3 of IEC 60079-7:2015. For the vibration test of other then bi-pin luminaires with lampholders, the vibration test for “rough service luminaires” according 4.20 of IEC 60598-1:2020 shall be carried out.

Irrespective of the requirements given in 5 of IEC 60079-15:2017, surface temperature limits are specified in 22.114.

Other types of protection for electrical apparatus for potentially explosive atmospheres covered by IEC 60079 (all parts) are also acceptable. 

The test is performed in a draught-free location with the appliance switched off or operated under normal operation at rated voltage, whichever gives the more unfavourable result.

During a test in which the appliance is operated, gas injection is started at the same time as the appliance is first switched on.

A quantity equal to 50 percent of the refrigerant charge 1,5 g is injected into the considered area. 
Injection is to be at a constant rate over a period of 1 h and is to be at the point of closest approach of pipe-work joints in external parts of the cooling circuit to the electrical component under consideration. 

Any direct injection shall be avoided. 

Welded telescopic joints of the motor-compressor, the welding of the pipes through the compressor housing and the welding of the hermetic glass to metal seals (fusite) are not considered to be pipework joints.

The concentration of leaked refrigerant as close as possible to the electrical component is measured continuously from the beginning of the test until it starts to decrease.

The measured value shall not exceed 75 percent of the lower flammability limit of the refrigerant as specified in Table 102, and shall not exceed 50 percent of the lower flammability limit of the refrigerant as specified in Table 102 for a period exceeding 5 min.

n) Replace the existing of Annex CC.4 with the following: 

Compliance:

For purposes of compliance, concentration measurements shall start at the beginning of the refrigerant release.

For leaks inside the refrigerated space of appliances equipped with doors, drawers, blinds and/or similar components, the concentration at the sampling point at the front of the unit shall not exceed 50 percent of LFL of the refrigerant as specified in Table 102 used for a period exceeding 5 min. All other sampling points for such units shall not exceed 50 percent of the LFL of the refrigerant used as specified in Table 102.

For all other Annex CC leak tests, the concentration at any of the sampling points shall not exceed 50 percent of LFL of the refrigerant used as specified in Table 102.
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