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ABOUT BIS

Bureau of Indian Standards (B1S), the National StandardsBody (NSB) of Indiawas established under the BIS
Act, 1986 and cameinto existence on 1 April 1987 assuming the functions of the erstwhile Indian Standards
Institution (1S1). The Sl was established on 6 January 1947. The BISAct, 2016 cameinto force on 12 October
2017 superseding BISAct 1986. The BI SAct, 2016 providesfor the establishment of anationa standardsbody
for theharmoniousdevel opment of theactivitiesof standardization, conformity assessment and quality assurance
of goods, articles, processes, systemsand servicesand for matters connected therewith or incidental thereto.

BISthrough itscore activities of standardization and conformity assessment, has been benefiting the national
economy by providing safe, reliable and quality goods; minimizing health hazardsto consumers; protecting the
environment; controlling over proliferation of varieties; promoting exports and imports substitutes, etc. The
standardization and conformity assessment schemesof Bl Sapart from benefitting the consumersand industry so
support variouspublic policiesespecialy in areas of product safety, consumer protection, food safety, environment
protection, building and infrastructure devel opment, etc.

BlSalsorepresentsindiaininternational standardsbodieslike International Organization for Standardization
(1SO) and the International Electrotechnical Commission (IEC) and participatesactively in theinternational
standardization work undertaken by these bodies. BI S presentsthe nationa viewpointson new areastakenup for
international standardization and on variousdraft international standardsduring the processof development of
these standards so that the country’ sinterest is protected and reflected in these standards. Thisalso enablesthe
BI Stechnical committeesto consider adoption of theinternational standardsas|ndian Standards, with or without
modifications, in order to enable our productsand servicesto integrate with global trade and commerce.

What are Sandar ds?

Standard isadocument, established by consensusand approved by arecognized body, that provides, for common
and repeated use, rules, guidelinesor characteristicsfor activitiesor their results, aimed at the achievement of the
optimum degree of order inagiven context.

I mportanceof Sandar dization

Standardization isthe process of devel oping technical standardsthrough consensusof different parties. This
standardization aimsto addressoneor dl of compatibility, interchangeability, variety control, safety, environment
protection, product protection and fitnessfor purpose. Standards provide numerabl e benefitsto thetechnol ogists,
producers, consumersand traders besides defining purposefor each of theseentities.

Standards can beformulated at variouslevelsranging from anindividual through National (1S) to I nternational
leve (1S0). Also, depending onthesubject in hand, standards can be made on various aspects such asterminol ogy,
specification, sampling, testing, code of good practice, systemesand services.

STANDARDIZATIONACTIVITY OFBIS
Sandardization Sructure

Thereare 16 Technical Departmentsformulating
standards in various subject areas.
Corresponding to these departments, 16 division
councilsexist. Each division council hassevera
sectional committees working under it. The
standards cover important ssgmentsof economy
and helptheindustry in upgrading the quality of
their goodsand services.



Sandar dsFormulation Process

Thelndian Standards are devel oped by technical
committees that are representative of various
stakeholdershavinginterest intherelevant subject
of standardization under the scope of such
committeesthrough aprocess of consultation so
that viewsof al aregiven dueconsiderationanda
consensusisevolvedinformulaing astandard. The
stakeholdersinvolved in nationa standardization
can broadly be categorized asindustry, consumers/
users, technologists(R& D and scientificinditutions,
academia, individual subject experts, etc) and
government departments/regulators.

The process of standardsdevelopment of BIS
is aligned with accepted international best
practicesthat are based on the core principles
of openness, transparency, impartiality and
consensus. The process begins with the
identification of the standardization needsof the
given sector or subject following which the
devel opment of the standard istaken up and
planned bythe relevant technical committee.
Apart from consultation within thetechnical
committees, draft standards are also open for
public views'comments.

Standards Devel opment Process Flow



Indian Sandards on Refrigeration and Air_ Conditioning

Scope of Mechanical Engineering Division Council (MEDC):

Mechanica Engineering Department (MED)  isone of the 16 technical department of BIS and its scopeis
“Jandardizationinthefield of Mechanical Engineering covering Boilersand Pressure \essels, Refrigeration
and Air-conditioning; Renewable Energy Sources; ’Earth Moving Equipment and Material Handling;
Chemical Engineering Plantsand Equipment; Construction Plant and Machinery, Pumpsand Hand pumps;
Compressors, Blowers and Exhausters; Gas Cylinders, Security Equipment; Mining Techniques and
Equipment; Printing Machinery; Sewing Machines; Water Well Drilling; Utensils, Cutlery and domestic
hardware; Oil and gas burning appliances; wire ropes and wire products, Gaskets and packing; Methods
and Equipment for underground gasification and coal bed methane; Mechanical Vibration and shock
condition monitoring; mechanical Equipment used in refueling stations for petroleum and gaseous fuels,
Energy Management and Energy Savings and Safety of Machinery.”

The aspect wise breakup of the standardsformulated by MEDC as on dateis given below:

Aspect No. of Sandards
Product Standards 607
Methodsof Test 123
Codesof Practice 193
Terminology 63
Dimengons 65
System Standard 17
Safety Standard 55
Others 273
Total 1396
List of Technica Committeesunder Mechanica Engineering Department (MED):
Sl No | Committee | Committee Name
Number

1. MED 1 BoilersAnd Pressure Vessels

2. MED 3 RefrigerationAndAir Conditioning

3. MED 4 Renewable Energy Sources

4, MED 6 Continuous Bulk Conveying, Elevating, Hoisting Aerial RopewaysAnd Related

Equipment

5 MED 7 Earth Moving Equipment and Material Handling

6. MED 8 Mining TechniquesAnd Equipment

7. MED 10 Wire RopesAnd Wire Products

8 MED 14 Cranes, Lifting ChainsAnd Related Equipment

9. MED 16 GasCylinders

10. MED 17 Chemica Engineering PlantsAnd Related Equipment




11. MED 18 Congtruction Plant And Machinery

12. MED20 | Pumps

13. MED 21 Diamond CoreAnd Water Well Drilling

14. MED 22 Turbo Machinery

15. MED 23 DomesticAnd Commercia GasBurning Appliances

16. MED 24 Security Equipment

17. MED 25 PrintingMachinery

18. MED 26 Oil BurningAppliances

19. MED 27 Handpumps

20. MED 28 Mechanicd Vibration And Shock Condition Monitoring

21. MED 29 Sewing Machines

22. MED 30 GasketsAnd Packing

23. MED 32 Photographic Equipment

24. MED 33 Utendls, Cutlery And Domestic Hardware

25. MED 37 Methods and Equipment for Underground Cod Gasification and Coal Bed M ethane
26. MED 38 Mechanica Equipment used in Refuelling Stationsfor Petroleum and Gaseous Fuel
27. MED 39 Energy Management and Energy Savings

28. MED 40 Safety of Machinery

Scope of Refrigeration and Air Conditioning Sectional Committee, MED 03

. Formulation of sandardsfor refrigeration and air-conditi oning equipment and gppliancesincuding terminol ogy,
definitionsand symbols, designation of refrigerants, testing of refrigerating systems, and refrigerating units.

. Co-ordination of work with International Organization for Standardization (1SO) and International
Electrotechnical Commission (IEC)
| SO/IEC Liaison committees/sub-committees:
SO TC-86 : Refrigeration & Air-Conditioning
SO TC-86 SC-1 : Safety and environmental requirements for refrigerating systems
| SO TC-86 SC-4 : Testing and rating of refrigerant compressors
| SO TC-86 SC-6 : Testing and rating of air-conditioners and heat pumps
SO TC-86 SC-7 : Testing and rating of commercial refrigerated display cabinets
SO TC-86 SC-8 : Refrigerantsand refrigeration lubricants
| SO TC-142 : Cleaning equipment for air and other gases

IEC TC- 59 SC- 59M : Performance of Electrical Household and Smilar Cooling and Freezing
Appliances

I[EC TC- 61 SC- 61C : Safety of Refrigeration Appliances for Household and Commercial Use
IEC TC-61SC- 61D : Appliancesfor Air-conditioning for Household and Smilar Purposes.



[ e
List of Sandardspublished by REFRIGERATIONANDAIR CONDITIONING (RAC)
SECTIONAL COMMITTEE,MED 03

° Atota of 58 sandardshavebeen formul ated by Refrigeration and Air Conditioning sectionad committee MED
03.

° A completeligt of published standards can be accessed at https./Amww.servicesbis.gov.in:8071/php/BIS 2.0/
dgdashboard/published/standards?commttid=Mjkw& commttname=TUVEIDM %3D &
aspect=& from=&to=

° A list of RAC standardsunder various categories published by Bl Sisgiven bel ow:

Sandards on Refriger ation:

IS No.

Title

1S 1474 : 1959

Specificationfor commercid refrigerators

1IS1475: Part 1: 2001

Self - Contained drinking water coolers- Specification: Part 1 energy
consumption and performance (Third Revision)

1S2167 : 2019 Specification for bottle coolers (Second Revision)

1S2370: 2014 Walk - In cold rooms- Specification (First Revision)

1S3315: 2019 Evaporativeair coolers(Desert Coolers) - Specification (Third Revision)

1S 3615 : 2020 Glossary of TermsUsed in Refrigeration and Air Conditioning ( Second
Revison)

1S4831: 2019 Recommendation on unitsand symbolsfor refrigeration (First Revision)

1S 7872 : 2020 Deep Freezers- Specification ( Second Revision)

1S11328 : 2022

Self-contained Automatic | ce M akers—Specification

IS 17550 ( Part 1) : 2021

Household Refrigerating A ppliance- Characteristicsand test methods Part
1 Genera Requirements

1S 17550 (Part 2) : 2021

Household Refrigerating A ppliance- Characteristicsand test methods Part
2 Performancerequirements

1S 17550 (Part 3) : 2021

Household Refrigerating A ppliance- Characteristicsand test methods Part
3 Energy Consumption and volume

1S 16672 ( Part 1) : 2017

Refrigerated display cabinets: Part 1 vocabulary

1S 16672 (Part 2) : 2017

Refrigerated display cabinets. Part 2 classification, requirementsand test
conditions

on Air Conditioners:

IS No.

Title

1S 1391 ( Part 1) : 2023

Roomair conditioners- Specification: Part 1 unitary air conditioners(Third
Revison)

1S1391 ( Part 2): 2018

Room air conditioners- Specification: Part 2 split air conditioners(Third
Revison)

1S 7896 : 2001

Datafor outside design conditionsfor air conditioning for Indian cities
(First Revision)




1S 8148 : 2018 Ducted and packageair - Conditioners- Specification (Second Revision)

1S 16590 : 2017 Water cooled chilling packages using the vapour compression cycle—
Specification

Sandards on Air Filters:

IS No. Title

1IS16753 (Part 1) : High- Efficiency filtersandfilter mediafor removing particlesinair: Part 1

2018/ 1S0O 29463-1 :2011 classification, performancetesting and marking

1S16753 (Part 2) : High- Efficiency filtersand filter mediafor removing particlesinair: Part 2

2018/ 1S0O 29463-2 :2011 aerosol production, measuring equipment and particle- Counting statistics

1S16753 (Part 3) : High - Efficiency filtersandfilter mediafor removing particlesinair: Part 3

2018/ 1S0 29463-3:2011 testing flat sheet filter media

1S16753 (Part 4) : High- Efficiency filtersand filter mediafor removing particlesinair: Part 4

2018/ 1SO 29463-4:2011 testing method for determining leakage of filter elements- Scan method

1S16753 (Part 5) : High - Efficiency filtersand filter mediafor removing particlesinair: Part5

2018/ 1S0 29463-5:2011 test method for filter elements

IS17570 (Part 1) : Air Filters for general ventilation Part 1 Technical specifications

2021/ 1S0O 16890-1:2016 requirements and classification system based upon particul ate matter
efficiency ePM

1S 17570 ( Part 2) : 2021 Air Fltersfor generd ventilation Part 2 Measurement of fractiond efficiency
andair flow resistance

1S17570 (Part 3) : Air Filtersfor generd ventilation Part 3 Determination of thegravimetric

2021/ 1S0O 16890-3:2016 efficiency andtheair flow res stance versusthe massof test dust captured

IS17570 (Part 4) : Air Filtersfor generd ventilation Part 4 Conditioning method to determine

2021 1SO 16890-4:2016 theminimumfractiond test efficiency

Sandards on Components:

IS No. Title

IS 655 : 2006 Air ducts- Specification (Second Revision)

1S5111:1993/ISO 917 : 1999 | Testingof refrigerant compressors(First Revision)

|S/1SO 8066-2 : 2001 Rubber and Plastics Hoses and Hose Assembliesfor AutomotiveAir
Conditioning Specification Part 2 Refrigerant 134a

|S/1SO 8066 -3 : 2020 Rubber and Plastics Hoses and Hose assemblies for Automotive Air
Conditioning Specification Part 3 Refrigerant 1234yf

1S 10594 : 2021 Specificationfor Thermogtatic Expansion Vaves

1S10617 : 2018 Hermetic compressors- Specification (Second Revision)

1S 11327 : 2022 Requirementsfor refrigerant condensing units (First Revision)

1S11329: 2018 Finned type heat exchanger for room air conditioner (First Revision)

1S11330: 2021 Refrigeration Oil Separator — Genera Specification, Construction

Requirementsand Testing ( First Revision)

—Z—



1S11561 : 2018 Codeof practicefor testing of water cooling towers (First Revision)

|S/1SO 11650 : 1999 Performance of refrigerant recovery and/or recycling equipment

1S 11951 : 2009 Pumpset for Desert Coolers- Specification ( First Revision)

1S 12249: 2021 Desiccant Driers— Specification (First Revison)

|S/1SO 13261-1 : 1998 Sound power rating of air - Conditioning and air - Source heat pump
equipment: Part 1 non - Ducted outdoor equipment

|S1SO 13261-2 : 1998 Sound power rating of AirConditioning and air - Source heat pump
equipment: Part 2 non - Ducted indoor equipment

1S 14618 : 2022 Automotive vehicles Air-conditioning and heating systems thermal
performance M ethod of measurement

1S 16656 : 2017/ 1SO 817 : 2014| Refrigerants- Designation and safety classification

|S/1SO 17584 : 2005 Refrigerant properties

Sandards on Safety of Refrigeration and Air Conditioning:

IS No. Title

|S/1SO 13043: 2011 Road VehidesRefrigerant SysemsusedinMobileAir Conditioning Sysems
MAC Safety Requirements

1S16678 (Part 1) : Refrigerating Systemsand Heat Pumps&” Safety and Environmental

2018/ 1SO 5149 (Part 1):2014 | RequirementsPart 1 Definitions, Classification and Selection Criteria

1S16678 (Part 2) : 2018/ 1SO Refrigerating systems and heat pumps - Safety and environmental
5149 (Part 2):2014 requirements. Part 2 design, construction, testing, marking and
documentation

1S 16678 (Part 3) : 2018/ 1SO Refrigerating systems and heat pumps - Safety and environmental

5149 (Part 3):2014 requirements. Part 3ingtdlaion dte

1S 16678 ( Part 4) : 2018 1SO Refrigerating systems and heat pumps - Safety and environmental

5149 (Part 4):2014 requirements: Part 4 operation, maintenance, repair and recovery

|S/IEC 60335-2-40: 2018 Household and similar dectrica gppliancessafety : Particular requirements
for electrical heat pumpsair-conditionersand dehumidifiers

|S1EC 60335-2-89 : 2010 Household and smilar eectrical gppliances- Safety: Part 2 - 89: particular

requirementsfor commercia refrigerating applianceswith anincorporated
or remoterefrigerant unit or compressor




|S1391 (Part 1& 2): 2023

Room Air Conditioners- Specification

Thisstandard hastwo parts:
1. Part 1 Unitary Air Conditioners.

Scope: Thisstandard (Part 1) specifies safety andperformance requirements of single-phase non-ductedunitary
with single-stage, two-stage, multistage,fixed and variable speed air conditionersandheat pumpsfor household
and similar applicationof rated capacity up to andincluding 10 500 Wtheir rated voltage not morethan 250V a.c.,
50 Hzfor single-phaseemploying air cooled condensersand test methodsfor determination of variousratings. This
standardislimited to systemsutilizingasinglerefrigeration circuit, having one evaporatorand one condensey.

2. Part 2 Split Air Conditioners

Scope: Thisstandard (Part 2) specifies safety and performance requirements of singleor three phase non-ducted
split with singlestage, two stage, multistage, fixed and variable speed air conditioner and heat pumps(residential,
commercid, andindustrid) of rated capacity upto andincluding 18 000 W their rated voltage up to andincluding
250V ac., 50 Hz for single-phase and up to and including 415 V a.c., 50 Hz for three-phase power supply
employing air cooled condensersand test methodsfor determination of variousratings. Thisstandardislimitedto
systemstuitilizing asinglerefrigeration circuit, having one evaporator and one condenser.

Thisstandard (both parts) isnot applicableto thefollowing:

a) Water-source heat pumpsor water-cooledair conditioners;

b) Mobile (windowless) units having acondenser exhaust duct;

C) Individua assembliesnot condtituting acompl eterefrigeration system,
d) Equipment using theabsorptionrefrigeration cycle; and

e Portableair-conditioners.

3. Somecommon Terminology:

a)  UnitaryAir Conditioner —An encased assembly designed asasdl f-contained unit primarily for mounting
in awindow or through the wall or as a console. It consists of compressor, heat exchangers, and air
handling systeminstalledin onecabinet. Itisdesigned primarily to providefree ddivery of conditioned air
to an enclosed space, room, or zone (conditioned space). It includesaprime source of refrigeration for
cooling anddehumidification and ameansfor the circulation and filtering of air. It shall include meansfor
exhaugting air. It may asoinclude meansfor heating, humidifying, or inducting freshair.

b)  Sandard Barometric Pressure— Barometric pressureat 1.013 25 bar (760 mm Hg).

C) Room Dischar geAirflow — Rate of flow of air fromthe outlet of the unit into the conditioned space.
d  Room IntakeAirflow — Rateof flow of air into the unit from the conditioned space.

e)  Outdoor DischargeAirflow — Dischargerateof flow of air fromthe unit.

f) Outdoor IntakeAirflow — Rate of flow of air into the unit from the outdoor-side.



g) Exhaust Airflow— Rateof flow of air from theroom sidethrough the unit to the outdoor-side.

)] L eakageAirflow — Rateof flow of air interchanged between theroom side and outdoor side through the
unit asaresult of itsconstruction features and sealing techniques.

k)  Bypassed Room Airflow — Rateof flow of conditioned air directly from theroom side outl et to theroom
gdeinlet of theunit.

m)  Bypassed Outdoor Airflow — Rate of flow of air directly from the outdoor-side outlet to the outdoor-
gdeinlet of theunit.

n)  Equalizer OpeningAirflow — Rateof flow of air through theequalizer openinginthe partitionwall of a
caorimeter.

p)  Total Cooling Capacity — Theamount of sensible and latent heat that the unit can removefromthe
conditioned spaceinthedefiniteinterva of time.

g) Rated Cooling Capacity — Tota cooling capacity at rated conditions.

r) Total Heating Capacity — Theamount of heat that the unit can add to the conditioned space (but not
including supplementary heater) inthedefiniteinterval of time.

S) Room calorimeter — Itisatest facility conssting of two contiguous cal orimeterswith acommon partition.
Oneisdesignated astheroom side compartment, and the other asthe outdoor compartment. Each sideis
equipped with instrumented reconditioning equi pment whose output may be measured and controlled to
counterba ancetheroom side humidifying and cooling effect and the outdoor side humidifying and heating
effect of the unitary air conditioner under test.

t) Room psychrometric— Itisfacility consisting of two contiguoustest roomswith acommon partition.
Oneisdesigned asthe room side compartment and the other asthe outdoor compartment. Each sideis
equi pped with reconditioning equi pment for maintaining the required room temperature and humidity.

u)  Rated Voltage— Voltage shown on the nameplate of the unit.
v)  Rated Frequency — Frequency shown on the nameplate of the unit.

w)  Fixed Capacity Unit — Equipment which doesnot have possibility to changeitscapacity. Thisdefinition
appliesto each cooling and heating operationindividually.

x)  Two-Stage Capacity Unit — Equipment where the capacity isvaried by no morethan two steps. This
definition appliesto each cooling and heating operationindividudly.

y)  Multi-Sage Capacity Unit — Equipment where the capacity isvaried by 3 or 4 steps. Thisdefinition
appliesto each cooling and heating operationindividually.

2 VariableCapacity Unit — Equipment wherethe capacity isvaried to represent continuously variable
capacity. Thisdefinition appliesto each cooling and heating operation individually.

4. CLASSIFICATION

Accordingtofunction, unitary air conditionersshal beclassified asfollows:

a  Coolingonly — Cooling and dehumidification during cooling mode; and

b)  Coolingand heating— Cooling and dehumidification during cooling mode andhesating during heating mode.

—Z—



b)

IMPORTANT TESTS
Cooling Test

Cooling Capacity Test

Maximum Operating Test

Freeze-Up Test

Enclosure Swesat Test

Condensate Disposal Test for unitary ACs

Heating Test

° Hesating Capacity Test
° Maximum Heating Performance Test

Safety Test

Measurement of Indian Seasonal Energy Efficiency Ratio (ISEER)
Power Consumption Testsfor cooling/ heating

Sound Pressuretest



|S17693 : 2022
Non-electric Cooling Cabinet M ade of Clay

1. Scope

Thisstandard specifiesthe construction and performance requirement of acooling cabinet made outof clay, which
operateson the principleof evaporative cooling. These cabinetsmay be used to store perishablefoodstuff inareas
whereéectrical power isnot available.

2. Terminology:

a) Clay-Clayisatypeof fine-grained natura soil materia containing clay mineras. Claysdevel op plasticity
when wet, dueto amolecular film of water surrounding the clay particles, but become hard, brittle, and
non-plastic upon drying or firing.

b)  Cooling Cabinet - Itisacabinet to cool thewater aswell asfoodstuffsand store them for prescribed time.
c) Foodstuff - Food and beveragesintended for consumption.
d)  TimePeriod - Timeduring whichthestored itemsremain usable.

e)  Volume- Spacewithintheinsideliner of the cooling cabinet, or acompartment or sub-compartment.
3. Cooaling PerformanceEvaluation
a) Genera

Asthe cooling cabinet functions on the evaporative cooling principle, the cooling effect will be morewhen
thedifference between dry-bulb temperature (DBT) and wet bulb temperature (WBT) ismore.

b)  Test Condition

The performance shall be examined asbel ow and stored water temperature shall not be morethan28 °C.
To providethe appropriate ventilation, theair vel ocity around the cabinet shall be between 1 m/sto 2 m/s
withairflow direction fromtop to bottom and thetemperaturegradient in thetest |ab at every height of 1 m
shall belessthan 1.0 °C.

c) Test Method

To determinethe characteristics of acooling cabinetmade of clay, asper thisstandard, it is necessary
tomeasure the temperature for arepresentative period of steady-state operation that complieswith the
relevantrequirements. These val ues are measured at specified ambienttemperature 32 + 1 °Cfor cooling
performancedetermination.To assess whether a proposed period of test datais acceptable for the
determination of coolingperformance, the dataare analyzed and examinedto assesswhether changesin
internal temperaturesare within acceptablelimits. Steady-state i nternaltemperature determination where
the changein cabinetinternal temperatureiswithin+ 0.5 °C between thetwo consecutive temperature
readingsat aninterval of 15min.

After achieving the steady-state condition, at |east7 internal temperaturereadings shall betaken.
Cooling effect shall becalculated asfollows:

Cooling effect =Ambient DBT —Cabinet internal DBT

Where, DBT isdry bulb temperature.



1S177/73: 2022

Closed-Circuit Ammonia Refriger ation System —

Codeof Practicefor Design and I nstallation

1 Scope:

Thisstandard coversthe code of recommendedpracticefor the safe design and ingtallation of cl osed-circuit
vapour compression ammoniarefrigeration systems.

Therequirementsoutlined inthisstandard applyto stationary closed-circuit mechanica refrigeratingsystems
utilizingammoniaastheprimary refrigerant.

Thisstandard provides normative requirementsrel ating to the equipment, design, safety, and install ationof
thefallowing:

a)  Sdionary dosed-circuitanmoniarefrigerating sysemsand their componentsinindustria occupancies
and limited charge self-contained systemsfor commercia occupancies; and

b)  Indirect closed-circuit ammoniarefrigerating systemsfor industrial, commercia, public assembly
and large mercantile occupancies.

Thisstandard doesnot apply to:

a)  Ammoniaabsorption and adsorptionrefrigerating systems, and
b)  Replacementsof machinery, equipment or piping, meeting thefunctiond equivalents.

2. Somecommon Ter minology:

2.1 Actuator - Mechanism for transmission of movement or force.

2.2Acute-Toxicity ExposureLimit (ATEL) - The maximum recommended refrigerant concentration
determined in accordance with the established systems and intended to reduce the risks of acutetoxicity
hazardsto humanintheevent of arefrigerant release.

2.3Accumulator - A low pressurevessdl, separating refrigerant liquid and gasinstalled after theexpansion
devicebut beforetheliquid entersthe evaporator in gravity flooded systems.

2.4Air-Cooled Condenser - A refrigerant condenser in which heat removal isaccomplished entirely by
heat absorption by theair flowing over condensing surfaces.

25Air-Cooled De-super-heater - A part of the system/equipment designed to cool theammoniarefrigerant
vapour after it isdischarged from the compressor and beforeit entersthe condenser.

2.6Air Cooler, Dry - Itisaforced circulation air cooler wherein heat transfer isacombination cons sting
of air circulation and refrigerant cooling.

2.7Air Cooler Spray Type- Itisaforced circulation air cooler wherein the coil surface capacity is
augmented by aliquid spray during the period of operation.

2.8Air Duct - A tubeor conduit for conveyingair.
2.9Ammonia- Refrigerant-grade anhydrousammonia.
2.10Approved - Acceptableto thejurisdictional authorities.



2.11 ApproximateL ethal Concentration (AL C) - Theconcentration of asubstance, or refrigerant
inthisstandard, that waslethal to even asingletest animal but no lessthan 50 percent of theanimal sinthat
group when tested by the same conditionsasfor an LC50 test.

2.12 Authorized Per sonnel - Personswho, have been specifically granted permission to enter arestricted
area.

2.13Automatic Expansion Valve- A controlling devicethat regul atestheflow of the volatile mixture of
refrigerant into an evaporator of aclosed-circuit ammoniarefrigerating system and whichisactuated by
evaporator pressureor temperatureor liquid level.

2.14 Automatic Liquid Refrigerant Drain Valve- Valves provided for liquid ammoniacondensate
draining from hot gasdefrost linesor other anmonialineswhereliquid ammoniaislikely to condenseand
accumulate.

2.15Auxiliary Door - Any non-principa door communi cating with amachinery room.

2.16 Booster Compressor - A compressor for discharging gasto the suction of ahigher-stage compressor
either directly or through an intermediate pressure vessal or heat exchanger.

2.17 Boiling Point — It isthetemperature at which liquid changesits phaseto vapour at atmospheric
pressureat sealevel.

2.18BurningVeodity (S ) - Velocity incm/s, relativetotheunburnt gas, a which alaminar flame propagates
inthedirection normal to theflamefront, at the concentration of refrigerant with air giving the maximum
velocity.

2.19Building Code- TheNational Building Codeof India.

2.20Building Opening - A permanent or operable areathat alowsoutdoor air in to the building envel ope
including operable doors (for example, swinging doors, slidedoors, roll- up doors, fire doors, access
hatches), operable make- up air intakes (where the intakes are not equipped with the ability to close
automatically when ammoniais present), and other ventswith permanent openings.

2.21 CascadeRefriger ation Systems- Two or moreindependent refrigerant circuitswherethe condenser
of onesystem regjectsheat in the evaporator of another system.

2.22 Closed-Circuit Ammonia Refrigerating System - A refrigerating system using mechanical
compressiontotransfer therefrigerant from thelow pressure sideand to ddliver it tothe high pressureside
of thesystem.

2.23 Compressor - A specific machinewith or without accessories, for compressing ammoniarefrigerant
vapour. See a so booster compressor, positive displacement compressor.

2.24 Compr essor Positive Displacement - It isarefrigerant compressor inwhich increase of refrigerant
gas/vapour pressureisattained by decreasing theinternal volume of the compressor chamber.

2.25 Compressor Open - Compressor having adrive shaft penetrating therefrigerating tight housing.

2.26 Coefficient of Performance (Refrigerating) - Itistheratio of therate of heat removal totherate
of energy input, in consistent units, for acompl eterefrigerating plant or some specific portion/part of that
plant, under designated operating conditions. It isdimensonlessvaue.

2.27 Compound Refriger ation Systems- A multi-stagerefrigerating systeminwhich asingle charge of
refrigerant circulatesthrough al stagesof compresson (see multi-stagerefrigerating system).

2.28 Combustible- A material that does not meet the definition of non-combustible material.



2.29 Cail - Part of therefrigerating system constructed from pipesor tubes suitably connected and serving
asaheat exchanger (evaporator or condenser).

2.30 Condenser - A heat exchanger inwhich compressed refrigerant, to asuitable pressure, iscondensed
by therg ection of heat to an appropriate externa cooling medium.

2.31 Condenser, Natural Draught Water-Cooled Condenser - A condenser that obtains cooling effect
by the evaporation of water in natural air stream on the external surface of thetubesfor the heat removal
necessary to refrigerant vapour on theinside of thetubes. Itisacondenser (without forced/induced air
circulation) that isexposed to the atmosphere, cooled with water only.

2.32 Condenser, Evapor ative- A condenser that obtains cooling effect by the evaporation of water ina
forced/induced airstream on the external surface of thetubesfor the heat removal necessary toliquify
refrigerant vapour on theinside of thetubes. See also air-cooled condenser, double-pipe (tube-in-tube)
condenser, desuperheater condenser, shell-and-tube condenser.

2.33Condenser Water Cooled - Itisarefrigerant condenser inwhich heat rejection isaccomplished
entirely by raisng thetemperature of thewater used as cooling medium.

2.34 Condensing Unit- Combination of one or more compressors, condensersand or liquid receivers
(whenrequired) and therequired accessories.

2.35 Condenser Coil - That part of acondenser constructed of pipe or tubing not enclosed inapressure
vess.

2.36 Containers, Refriger ant - A pressurized cylinder for the storage of refrigerant.

2.37 Control - Itisany manual or automatic devicefor regulation of asystem or component onsystemin
normal operation.

2.38 Controlled-PressureReceiver - Anintermediate pressure receiver used to flash-cool refrigerant
and to control thefeed pressure. Also known asinter stage open or closed flash cooler and economizer in
case of screw compressors (seealso pressurevessdl).

2.39 Corrosion Allowance-An extrathickness added to the designed thickness of wall of pressurevessel
or shell and tube heat exchanges. Thisactsasasafety factor against expected meta |ossthroughout thelife

Spaninequipment.

2.40 Critical Point - A point on the saturation curve wheretherefrigerant liquid and vapour statesof a
substance meet and becomeindistinguishable. They haveidentical volume, density, and enthal py and there
isnolatent heat. The density, pressure, specific volume, and temperatureat the critical point arereferred to
asthecritica dendty, critica pressure, critica volume, and critical temperaturerespectively.

3. Equipment and Components
3.1 Compressors

Compressorsareavital component inavapour compressionindustrial refrigeration system. Compressors
aretheprincipleprimemoversrespongblefor providing themativeforcefor circulating refrigerant throughout
asystemandfor creating asufficiently high refrigerant pressuredifferentia that allowsthetransfer of heat
from spaces or products to the outside environment. Compressors are the single largest consumer of
primary energy (usudly electricity) inarefrigeration system. The compressor technol ogiesarereciprocating
and screw compressors. Depending on the plant size, pressure ratio and other parameters number of
compressors, type or acombination can be decided.



3.3

3.1.1 Design of compressors

Minimum design pressurefor high stage compressorswith water-cooled, or evaporative condensing shall
be 2 070 kPagauge andfor air cooled 2 760 kPagauge.

For reciprocating compressors, minimum low side design pressure shall be 2 070 kPagauge.
Minimum design pressurefor booster compressorsshall be 2 070 kPagauge.
3.2 Refrigerant Pumps

Thisclauseappliesto mechanical refrigerant pumpsapplied for usein closed-circuit anmoniarefrigerating
systems. Thisrequirement doesnot apply to liquid refrigerant transfer employing pressuredifferential to
moveliquid refrigerant.

Therefrigerant pumpsarerecommended for industria refrigeration systemwherethe systemisdesigned
withforced circulation of therefrigerant onthelow-pressureside.

Thelayout and dimensioning of the pumps depends on therefrigeration output, the circul ation factor, the
evaporation temperature, the design of the evaporator and the geometric layout of the system.

3.2.1 Design of Refrigerant Pumps
Pump casing minimum design pressurerequirementsare asfollows:

a)  Highsdeserviceutilizing water-cooled, air-cooled, or evaporative condensing: 2 070 kPa
gauge; and

b) Lowsdeservice: 2070kPagauge.

3.2.2A hydrogtatic or differentia pressurerelief device (or non-closeable vent pipe) shdl beusadfor
pressure protection of aliquid pump anditsassociated piping. Theinlet connectionfor therelief deviceor
vent pipeshdl belocated on the pump casing or piping between thestop vavesat the pump inlet and outl e,
except that when acheck valveislocated between the pump and itsoutl et stop valve, therelief deviceor
vent pipeinlet shall be connected to the pipe between the discharge check valve and stop valve. The
discharge of thisrelief or vent pipe shall connect either to the pump suction line upstream of the pump
suction stop valveor to the vessal to which the pump suction isconnected. Thispressurerelief deviceor
vent pipeshal beexternal to the pump housing.

Condensers
3.3.1Air-Cooled Condensersand Air-Cooled De-super heaters

Thisappliesto tube-and-fin and microchannd typeair cooled condensersand air cooled de-superheaters
whichareappliedto closed-circuit ammoniarefrigerating systems.

3.3.2 Design
a)  Minimum design pressure shal be2 760 kPagauge.

b)  Wheretherefrigerantinlet and outlet linesof air-cooled condensersand de-superheaterscan
beautomatically isolated, they shall be protected from hydrostatic pressure.

c)  Allexposedrotating components(for example, shafts, fans, blts, pulleys, flywheds, couplings)



shall be protected with screensor guardsin accordance with approved safety standards.

d)  Fanspeedsshal not exceed the safe design speed recommended by the manufacturer for the
temperature and the nature of the application.

e) A condenser or portion of acondensing unit supported from theground shall rest onaconcrete
or other approved housekeeping pad base.

3.4 Evaporators
3.4.1 Forced-Air Evaporator Coils

Thisappliesto evaporator coilsand micro-channel heat exchangerswhich are applied to closed-circuit
ammoniamechanicd refrigerating systems.

3.4.2 Design
a)  Minimumdesign pressureshal be 1 720 kPagauge.

b)  Whererefrigerant coil inlet and outlet linescan beautometically isolated, they shall beprotected
from hydrostatic pressure.

c)  Allexposedrotating components(for example, fans, shafts, blts, pulleys, flywheds, couplings)
shall be protected with screensor guardsin accordance with governing safety standards.

d  Fanspeedsshall not exceed the safe design speed recommended by the manufacturer for the
temperature and the nature of the application.



1S 17681 : 2022

Bottled Water Dispensers- Specification

1. Scope

1.1 Thisstandard specifiesthe safety and performancerequirementsof bottled water dispensersbased
on avapor compression refrigeration system for dispensingcold and hot water including water at room
temperature.

It coversabottled water dispenser with arated voltage not exceeding 240V a.c., 50 Hz for asingle-phase
and therated cooling capacity up to and including 8 I/h and heating capacity up to and including 51/h.

1.2 Thefollowingtypesof bottled water dispensersare coveredin thisstandard:

a)  Bottomload water dispenser;
b)  Tabletopwater dispenser; and
c) Freestanding water dispenser.

1.3 Theproduct coveredinthisstandard can have oneor more combinationsfor dispensing cold water,
hotwater, and water at room temperature asfollows:

a) Coldandhot;

b)  Coald, hot, and room temperature;

c) Hot and room temperature;

d)  Coldandroomtemperature; and

e)  Water dispenser with anin-built refrigerator cabinet.

Thisstandard doesnot apply to thefollowing:

a)  Pdtier-based bottled water dispenser;
b)  Sef-contained water coolerscoveredin|S 1475 (Part 1); and

c) Point-of -usewater dispensers(connected directly to thewater linefrom the overhead water
tank or connected through adirect water pipeline).

2. Somecommon Terminology:

a) Cold and Normal Water Sor age Tank— A thermally insulated food-grade stainless steel or a
food-grade plastic materia tank intended for storage of cold and normal water.

b)  Ambient Temperature— Themeasured temperaturein the space surrounding thewater dispenser
under test.

C) Hot Water Storage Tank— It isafood-grade stainlesssted tank that isfitted with ahegter. It shall
be constructed by sheathing material which should be copper or food-grade stainless sted.

d) Réefrigeration Compartment/Cabinet— A floor-standing typewater dispenser wherethe bottom
spaceisfitted with arefrigeration compartment physically separated from the dispenser unit and an
integral part of the dispenser to store beverages, cans, etc., at atemperature comparatively lower
than the room/ambient temperature.

e) Overall Dimensions (Unit without Bottle L oaded on Top) — Measurement of the outside



rectangular dimensionsover the horizontal basewithinwhichthewater bottleisinscribed toinclude
the complete appliance.

f) Overall SpaceRequired for Use— Overdl space necessary for thefreecirculation of thecool air
when the applianceisin service, plusthe space necessary to allow door opening (in case of a
refrigeration cabinet models).

g)  Floor Sanding— Applianceinwhich the minimum height must be maintained in such away that
user cantakethewater freely. Itmay contain astorage compartment, or the bottle canbe placed in
the cabinet asrefrigerated cabinets.

h)  TableTop — Applianceinwhich thereisno storage volume compartment normally and can be
placed onthetable.

) Pull-Down— Itisthe capability of water dispensersto achievethewater temperatureswithinthe
prescribed timewhen the applianceis operated under normal operating condition.

3. Congtruction
3.1 General Design

Thewater dispensersshall have adequate mechani cal strength and be constructed to withstand handlingand
trangportation. Thereshd| beno sharp edgesorcornersliableto causeinjury to theuser inthenorma conditions
of use.

3.2 Materials

Materials used in the construction of the cabinet shallcomply with relevant Indian Standards
whereverapplicable, except where such requirements aremodified by thisstandard. They shall befree
fromdefectsthat areliableto cause undue deterioration orfailure. Under normal conditionsof use, the
material sused shall not shrink, warp or cause odour and shall beresistant to attack by local verminand
destructive pests.

Whereliableto beexposed to moisture, chemically active substances, and beverages, they shdl be suitably
resistant and shall not contaminate stored products placed in contact with them. Sealing materiad sused shall
not losein service, any of their essentia properties, such asadhes veness, plasticity, and moistureresistance,
dueto aging, temperature, and humidity variations.

3.3 FHns

Theinterior and exterior finish shall be durable and capable of being cleaned effectively and hygienically
without undue physica deterioration.

3.4 Themd Insulaion

Thequality, thickness, and application of theinsulating material shall be such that insulation of thewater
storagetank or cabinet is effective and efficient to maintain the required temperature inside the water
storage tank and cabinet. There shall be proper sealing against moisture penetration by diffusion or
condensation. Detachable platesand coversin thetank shall be provided with suitable sealing to prevent
theingressand trapping of moistureinto theinsulation.

Highly therma conductiveexterna or interna surfacesshdl be separated by suitableinsulating materid. As
far aspossible, no part of theframe shall penetrate and cause damageto theinsulation layers. Thethermal
insulation for the cooling unit, connectionstherefrom to the outl ets, and for suction pipe of the condensing



unit shall be of vapour-proof materialsor covered with an external vapour-proof barrier. Theinsulation
shdl havenointerior air gap and shal be of sufficient thicknessto prevent condensation on theexterior cold
surfaces.

3.5 Hardware

Thedgructurefitted with fastenersand hingesshall be smooth and positivein action and designed tomaintain
their proper function without unduewear under norma conditionsof service. Screwsand dl other hardware
shall be adequately protected from corrosion.

3.6 Disposal of Waste Water

The appliance shall be suitably designed at the water dispense area, such that the wastewater must be
stored for acertain quantity without any spillage or haveaprovision of proper disposal through adrain.

3.7 HotWater Tank

Thethermostat isconnected to thetank in such away that it control stherequired temperature and cuts of f
the heater power supply oncetherequired temperatureisachieved.

3.8 Hermetically Sealed Compressor
The compressor shall comply with therequirementsof 1S10617.
3.9 ProtectiveGuards

All moving partsshdl beprotected by suitableguards, shidds, or screensof adequate strength and durabilityto
avoidthepossibility of makinginadvertent contact therewith during normal service conditions.

4.  Safety Requirements:
4.1 Electrical Accessories

Allinterna eectricdl fittings, such asindicators, waterlifting pumps, and switches, shall be provided with
suitableguardsfor protection against mechanica damageand shall be suitablefor operation at thelowestair
temperaturelikely to occur.

4.2 Salt Mist Test

All metal parts used inside or outside the water dispenser which are exposed to moisture or ambient
conditionsshall be corrosion resistant or adequately protected against corrosion asper 1S9000 (Part 11)
for72h.

5. Sound Pressurel evel

Thewater dispenser shall not have asound pressurelevel of morethan 55 dBA. Thewater dispenser shall
be placed centrally in the test chamber with abackground noise of lessthan 45 dBA. With the help of
calibrated sound meter/analyser/ recorder, the sound level isto be measured at adistanceof 1.1 mfromthe
frontside.



|S 3315 : 2019

Evaporativeair coolers (Desert Coolers) — Specification

1 SCOPE

1.1 Thisstandard coverstheair capacity, constructional features, performance requirementsand methods
of testing for evaporativeair coolerssuitablefor rated voltage up to and including 250V, 50 Hz. ac.

1.2 Thesecoolersarenot suitableif difference between dry bulb temperature (DBT) and wet bulb temperature
(WBT) islessthan 3°C and humidity isover 75 percent.
2 DEFINITIONS

2.1 EvaporativeAir Cooler — A devicewhich coolsair by evaporation of water.

2.2 EvaporativeAir Cooling— Itinvolvesthe processof evaporating water into air stream. Air iscooled
by direct contact with water through awetted surface. The heat and masstransfer processbetweentheair
and water lowerstheair dry bulb temperature at constant wet bulb temperature.

2.3Temperature(Dry Bulb - DBT) — Thetemperature of air read on athermometer placed in sucha
way asto avoid errorsdueto radiation.

2.4 Temperature(Wet Bulb - WBT) — The steady temperaturefinally given by athermometer havingits
bulb covered with gauze or mudin moistened with distilled water and placed in air withrel aive vel ocity of
not lessthan 2.5 m/s.

2.5 Cooling Efficiency — Theextent to which theleaving air dry bulb temperature approachesthewet
bulb temperature of entering air isexpressed ascooling efficiency. Itisexpressed as.

= ((Tdb- Tdb’)/(Tdb- Twh)) x 100

Where,

Tdb=dry bulbtemperatureof inlet air;

Tdb' =dry bulb temperature of outlet air; and
Twhb=wet bulb temperatureof inlet air.

2.6 Zero Satic Pressure— Itisthe pressureat the outlet of air cooler made equal to the static pressure
attheinlet of theair cooler.

3 MINIMUM AIR CAPACITY

Theminimum air capacities of the evaporativeair coolersbased onthedelivery of air at ‘ Zero’ static
pressureshall beasunder:

750, 1 000, 1 260, 1 500, 1 800, 2 000, 2 500, 3 000, 4 000, 5 000, 6 000 and 8 000 M3/h
4 PERFORMANCE REQUIREMENTS

4.1 Theoverdl design of theair cooler shall be suchthat reasonably silent performanceisobtained. Itis
recommended that noiselevel should not be morethan 65 dBA at 1 m distance from the desert cooler
when tested in an anechoic room.



4.2 Theair cooler shdl satisfy thefollowing requirements:

a)  Theairddivery shal benot lessthan thedeclared minimum air capacity;
b)  Thecooling efficiency shal benot lessthan 65 percent

5 RATING

5.1 RatingVoltage

Therated voltage shall be 230 ~ 240 volts.

5.2 Rated Frequency

Therated frequency of cooler shall be standardfrequency of 50 Hz.
5 IMPORTANT TESTS

Protection against Electric Shock
HighVoltage Tests

Insulation Resi stance Test
Leakage Current

Earthing Connections Tests
Power Consumption Test
Cooling efficiency Test
Airdelivery Test



1S 1475 (Part 1) : 2001

Self - Contained drinking water coolers- Specification: Part 1 energy
consumption and perfor mance

1 SCOPE

Thisstandard (Part 1) prescribesthe genera constructional requirements, recommended standard sizes, methods
of testing and rating, and installation of self contained drinking water cool ers operated by electrically driven
vapour compress on typerefrigerating machinewith air-cooled condenser.

2 TERMINOLOGY

2.1 Cooling Capacity Rating of aWater Cooler —Itisthe quantity of water,it will cool under given
ambient temperature conditionswith agiveninlet watertemperature and agiven outl et water temperature.
Thisshall be expressed asnumber of litres of watercooledper hour.

2.2 Power Input of aWater Cooler — Itisthetotalpower input in wattswhen the cooler isoperated
under given conditions.

2.3 Sef-Contained Drinking Water Cooler — A factory made assembly, in one structure which
includesacompletemechanical refrigerating system, and which hasthe primary function of cooling potable
water and al so providesfor dispensing such water, by either integral or remote means, or both.

2.4 PressuretypeWater Cooler — A type of water cooler which employsaclosed cooling chamber
having connectionsfor inlet water under pressureand outlet for cold water.

2.5S toragetypeWater Cooler — A type of water cooler which storesand coolsthewater inthe same
container or separate containers. Such water coolersmay or may not befitted with plumbing connections
for water inlet, drain, overflow, etc.

2.6 SaticHead— Itistheminimum head in metresof water column required to promotetheflow at the
rated capacity through cooling unit and itscontrolling vave. Thisisessentialy applicableto pressuretype
after cooler.

2.7 SorageCapacity of Tank in the SoragetypeDrinking Unit — It shall bethe amount of water
inlitresthat can be drawn from drinking water faucet after the storagetank hasbeenfirgt filledtothelevel
whichisnormally maintained, either by awater level actuated automatic shut off valve or manually in case
of non-plumbing typemodels.

3 CLASSIFICATION
3.1 Sdf-propelledwater coolersshal beclassified as:

a) Pressuretypewater coolers, and
b) Storagetypewater coolers.

3.2 Pressuretypewater coolersshall ordinarily beof thetwo typesgiven below:

a Bubbler Type, and
b)  FaucetType



3.3 Storagetypewater coolersshdl ordinarily beany of thefollowing types:
a  Cooler whichmay store or cool water in the same container, and

b)  Cooler whichmay employ bottleor container for storing supply of water to be cooled. Such
bottle or container isplaced on or withinthewater cooler.

4 PERFORMANCE REQUIREMENTS

4.1 All ratingsshall bebased on either 230 or 240 voltsin the case of single phase supply and either 400
or 415 voltsinthe case of 3 phase supply. Theunit, however, shall be capable of working at any voltage
within = 10 percent of therated voltage.

4.2 Capacity Rating Test Conditions
Self-contained water coolersof al type shal berated under thefollowing conditions:

a  Ambienttemperature 35.0°C,
b)  Inletwater temperature 30.0°C, and
c)  Maximum outlet water temperature 13.5°C.

4.3 Maximum Operating Test Conditions

Self-contained water coolersof al types shall perform satisfactorily when tested under the following
conditions:
a  Ambienttemperature43.0°C,

b)  Inletwater temperature 35.0°C,
C) Maximum outlet water temperature 18.5°C,



d)  Waterflow rate maintained at 90 percent of the capacity and

€  Supply voltageat 90% and 110% of rated voltage.
5 TESTS

a) Insulation resistancetests,

b)  Highvoltagetes,

C) Electricinsulationtest,

d) Peformancetes,

€)  Cooling capacity rating test, and

f) Maximum operating condition test.



|S 7872 : 2020

Deep Freezers — Specification

1 SCOPE

1.1 Thisstandard specifiesthe safety, constructional and performance requirementsincluding methods
of determining performance of deep freezersbased on vapour compressionworking principle. Thisstandard
coversdeep freezersof top accesstype, having astorage volume up to and including 1 000 litre, with both
hardtop, glasstop (diding, hinged and curved) and their rated voltage not exceeding 240V a.c. 50 Hz
for single phaseand 415V a.c. 50 Hz for three phase a.c. including unitswith fixed speed and variable
Speed compressors.

1.2 Thefollowingtypesof deep freezersare not within the scope of thisstandard:

a  Veticd freezer;
b)  Combofreezers(freezer+ cooler); and
C) PCM/Eutectic based freezerd Blast freezers.

2 TERMINOLOGY

2.1 Food Freezer — A thermally insulated cabinet which isintended for storing of frozen food for
storage application when thefood isbrought in at sameor lower average temperaturethan-18°C.

2.2  Ambient Temper ature— The measured temperaturein the space surrounding the deep freezer
under test. Itisthearithmetical averagevalue of temperatures measured at three points, located at 350 mm
fromthevertical centreline of thetwo opposite sidewallsand front side of the deep freezer.

2.3 Balanced Pressure— Itisthe pressureinthe’ off’ cycleat any point intherefrigeration system
after thehigh and low sideshave attained acondition of thermal equilibrium at design ambient condition.

2.4 TheAverageFreezer Air Temperature— Theaverageinsdeair temperaturetaken by meansof
thermocouplesor thermometerslocated at placesin thefreezer cabinet.

25 Cydesper 24Hours— A cycleintheoperation of afreezer isthe period during which acompressor
goesthrough the steps of starting, running, stopping and starting again. Cycles per day can be determined
by dividing the number of complete cyclesby the elapsed timein hoursand multiplying theresult by 24.

2.6 Percentage Running Time— The percentage running time, under required conditionsof ambient
temperatureand of averageinternal temperature, istheratio of duration of compressor operationduring a
full number of cyclestothetotal duration of full number of cyclesasrepresented by thefoll owing equation:

R=d/Dx100

where

d =duration of compressor operation during afull
number of cycles, and

D = tota duration of full number of cycles

2.7 Overal Dimensons(Door or LidsClosed)—Measurement of the outsiderectangular dimensions
over the horizontal basewithinwhich thefreezer inscribed to include the compl ete appliance shall also



includetheprotrusion of the handle. Thedimensionsof al externa accessoriesother than handle provided/
recommended by manufacturersshall be specified separately.

2.8 Overall SpaceRequired for Use(Doorsor LidsOpen) — Overall dimensionsincluding the
handle, space necessary for free circulation of the cooling air when the applianceisin service, plusthe
gpace necessary to alow door opening up to minimum angle permitting remova of al removablepartssuch
ascontainersand shelves, etc.

2.9 GrossVolume— Total volumecontained withininterior wallsof thefreezer without interna fittings
namely, baskets, partition self and similar fittingswith the door closed.

2.10 Rated GrossVolume— Grossvolumedeclared by the manufacturer

211 SorageVolume— Thetotal volume contained withininterior wallsof thefreezer for storage of
food, which remains after deduction of the volume of components and spaces recognized as unusablefor
the storage of food (cons dering maximum storagelimit line).

2.12 Rated SorageVolume— Storage volume declared by the manufacturer.

2.13 Maximum SorageL imitsLine— Thelinewhich definesmaximum line up to which the storage
can bedone as per manufacturer instruction.

2.14 Front Access Type— Applianceinwhich the storage compartment(s) is (are) accessiblefromthe
Front.

2.15 Top AccessType— Applianceinwhich the storage compartment(s) is(are) accessiblefromthe
top.

2.16 StorageBasket — A basket isany combination of vertical and/or horizontal surface (shelves,
partitions, etc.) in which food can be placed. It may beformed by one component or by componentsfitted
side-by-side, which may befixed or removable.

2.17 SoragePartitions— A partitionisany combination of vertical and/or horizontd surface (shelves
etc.) by which food can be separated from each other. It may be formed by wire self-partition or by
componentsfitted side-by-side, which may befixed or removable.

2.18 Pull-Down—Itisthecapability of deep freezersto achievethe averagefreezersair temperatures
up to-18°C from an ambient temperature of 43°C at no load.

2.19 Pressure(Refrigeration System Components Except Compressor)

2.19.1 Design Pressure— Pressure chosen for the strength cal cul ation of each refrigerant containing
component.

2.19.2 Tightness Test Pressure— Pressurethat isapplied to test asystem or any part of it for tightness
under pressure

2.19.3 MaximumAllowabl e Pressure (PS) — Maximum pressurewhich system or component isdesigned,
asspecified by the manufacturer

2.19.4 Refrigerating Srength Pressure— Pressurethat isapplied to test the strength of arefrigerating
systemor any part of it.



2.20 Operating Cycle— For refrigerating appliance systems designed to operate continuously, the
operating cycleisdefined asaperiod of 24 h under stable operating conditions.

For other refrigerating appliancesthe operating cycleisthe period between two successive stops of the
refrigerating system, or apart of asystem, under stable operating conditions.

If asingle operating cycleislonger than 48 hthevaue of storagetemperaturesand energy consumption
fromthefirst 24 h areto be compared.

2.21 Ener gy Consumption — Energy used by the deep freezer over aspecified period of timeor for a
specified operation as determined in accordance with this standard stated, in kWh (kilowatt hour).

3 REFRIGERATION SYSTEM
3.1 Condgruction

The pipesand connectionsto moving or resiliently mounted parts shall be arranged so asnot to foul or
transmit vibration to other parts. The pipesand connectionsshall be securdly fixed and should be of sufficient
length to minimizetherisk of failluredueto vibration. Theevaporator may be of suitably copper coated or
plated steel, copper, brassor aluminium. Stainless steel may also be used for thispurpose.

3.2 Control of Operation

Refrigerant flow and compressor motor shall be controlled with the help of thermostat to maintain the
cabinet temperaturewithinthelimitsof application. Suitable capacity Srainer or dehydrator shal beprovided
intherefrigeration circuit for smooth functioning of refrigeration cyclein presence of contaminations.

4 IMPORTANT TESTS

No L oad Pull Down Test

Energy Consumption Test

Temperature Rise Test

Door Seal Test

M echanical Strength of the Shelvesand Similar Components
Thermal Insulation Test (Exter nalCondensation Test)
Pressure Test



|S 8148 : 2018

Ducted and packageair - Conditioner s— Specification

1 SCOPE

1.1 ThisStandard specifies performance testing, the standard conditions and the test methods for
determining the capacity and efficiency ratingsof air-cooled air-conditionersand air-to-air heat pumps.
This Standard isapplicableunitary and split ducted air conditioners having air-cooled and water cooled
condenser, and ducted air to air heat pumps.

1.2 Thisstandardisapplicablefor:

a  Resdentia and commercia unitary and split air conditionersand heat pumps,
b)  Utilizingsnglestage, two stage, multi stageand variable capacity components,

¢  Singlerefrigeration system having nomina cooling capacity 3500 W and abovewith oneevaporator
and one condenser, controlled by asinglethermostat/controller; and

d)  Multiplesplit system utilizing oneor morerefrigeration systems controlled by asinglethermostat/
controller:

1)  Oneoutdoor and oneor moreindoor units, or
2)  Oneor moreoutdoor and oneindoor unit.

1.3 ThisStandardisnot applicabletotherating and testing of thefollowing:

a  Water-source heat pumps,

b)  Multi-split-system air-conditionersand air-to-air heat pumps (VRF);
c)  Mobile(windowless) unitshaving acondenser exhaust duct;

d) Individua assembliesnot constituting acompleterefrigeration system;
e)  Equipment usingtheabsorption refrigeration cycle; and

f) Non-ducted equipment

2 TERMINOLOGY

2.1 Packaged Air Conditioner — Theunit for which the condenser isbuilt asaseparate packagefor
remotefield installation and interconnection shall be considered asapackaged air conditioner. Itisan
encased assembly asasalf-contained unit primarily for floor mounting designed to providefreedelivery of
conditioned air to an enclosed space, room, or zone (conditioned space). It includes aprime source of
refrigeration for cooling and dehumidification and meansfor the circulation and cleaning of air, with or
without external air distribution ducting. These machinesare equipped with either water-cooled or air-
cooled condenser.

2.2 Ducted Air Conditioner — Anencased factory-made assembly or assembliesdesigned primarily
to provide conditioned air to enclosed space (S) through aduct. It includesaprime source of refrigeration
for cooling and dehumidification and meansfor the circulation and cleaning of air. Thismay beprovidedin
morethan one assembl e, the separated assemblieswhich are designed to be used togeth.er

2.3 Ducted Heat Pump — An encased factory made assembly or assemblies designed to provide
conditioned air to enclosed space (s) through aduct. It includesaprime source of refrigeration for heating



and meansfor thecirculation and cleaning of air. Thismay be provided in morethan one assemble, the
separated assemblieswhich are designed to be used together

24 Two (2)-stage Capacity Unit — Equipment where the capacity isvaried by no morethan two
steps. Thisdefinition appliesto each cooling and heating operationindividualy.

2.5Multi-stage Capacity Unit — Equipment where the capacity isvaried by 3 or 4 steps. Thisdefinition
appliesto each cooling and heating operationindividually.

2.6 Variable Capacity Unit — Equipment wherethe capacity isvaried to represent continuoudy variable
capacity. Thisdefinition appliesto each cooling and heating operation individually.

2.7 Sandard Air — Dry air at 20.0°C, and standard barometric pressure 10 332.275 kgf/m2 (101.325
kPa), having amassdensity of 1 204 kg/m3.

2.8 Wet Bulb Temper ature— Temperatureindicated when the temperature-sensing e ement and wetted
wick have reached astate of constant temperature (evaporative equilibrium) and when air isflowing over
the cotton wick at avelocity of 5to 10 m/s, wick iswetted with continuous source of distilled water.

2.9DischargeAir Flow of aUnit — Outlet of theindoor unit of split system or indoor sideof theunitary
system.

2.10Nominal Water Flow Rate— Rate of water flow through the condenser of water-cooled unit under
capacity rating test conditions.

2.11 Heating Capacity — Amount of heat that the equipment can add to the conditioned spacein a
definedinterval of timeexpressedinwatts.

2.12 Total Cooling Capacity — Total available capacity of the unit for removing of sensibleand latent
heat from the spaceto be conditioned in adefined interval of time.

2.13 L atent Cooling Capacity (Net Dehumidifying Effect) — Amount of |atent heat that equipment
can removefrom conditioned spacein adefined interval of time expressed inwatts.

2.14 Sensible Cooling Capacity — Amount of sensiblehesat that equipment can removefrom conditioned
spacein adefined interval of timeexpressed inwatts.

2.15 SensibleHeat Ratio— Ratio of the sensible cooling capacity to thetotal cooling capacity

2.16 Indian Seasonal Ener gy Efficiency Ratio (I SEER) — Ratio of the total amount of heat that
equipment can removefrom theindoor air when operated for cooling in activemodeto thetotal amount of
energy consumed by equipment during the same period.

2.17 Full-load Oper ation — Operation with the equipment and control s configured for the maximum
continuousduty refrigeration capacity specified by the manufacturer and alowed by the unit controls

2.18 Cooling Seasonal Total Load (CSTL) — Annua amount of heat that isremoved fromindoor air
when equipment isoperated for cooling active mode.

2.19 Cooling Seasonal Ener gy Consumption (CSEC)— Total annua amount of energy consumed by
equipment whenit isoperated for cooling active mode.

2.20 Test Room — Room or spaceinwhichtheunit isinstalled for test, with conditioning apparatusto



ensure proper temperaturesof air and water entering the unit, In case of water-cooled unit singleroomis
required for the evaporator side along with water handling equipment to feed water into the condenser at
desired temperature and rate of flow. In case of air-cooled unit two roomsarerequired, onefor evaporator
sideand the other for condenser side, each with appropriate conditioning apparatus.

3 CONSTRUCTION (GENERAL)

3.1 Theunit shal beconstructed with sufficient strength and rigidity to withstand normal manua and
mechanical handling, transportation and usagewithout damageor failure.

3.2 All partsthat require periodic cleaning or maintenance shall be easily accessiblewhentheunitis
ingtaled in accordance with manufacturer’singtructions. These shal beres stant to corrosion and withstand
neutral salt spray testfor 72h

3.3 Unitsshal befreefrom unduenoiseand vibration.
3.4 All partsthat congtitute an accident hazard shall be effectively guarded.

3.5 Anadequate method of condensate removal shall be provided. There shall be condensatetray of
adequate size so that no water overflows. Thetray and drain shal be made of corrosion-resistant material,
or suitably treated with corros on-resi stant coating to withstand neutral salt spray testfor 72h

4 IMPORTANT TESTS

Capacity Rating Test

| SEER Test

Maximum Oper ating Test
Freeze-up Test

Enclosure Sweat Test
Condensate Disposal Test
Cooling/ Heating Capacity
Power Consumption Test
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