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RotatingMachinerySectionalCommittee, ETD 15

FOREWORD

This IndianStandard(Third Revision)wasadoptedby theBureauof IndianStandards,after thedraft finalized by
.the RotatingMachinerySectionalCommitteehad beenapprovedby the ElectrotechnicalDivision Council.

This standardwas first publishedin 1959.Thefirst revisionwasbroughtoutin 1964 and thesecondrevisionwas
broughtout in 1979. This revision has beenundertakento align it with the latestdevelopmentsin the field of
rotating machineryandalso to includethe following changes:

a) The universal motors are excludedas thesemotors have very little commonapplicationwith single
phaseac induction motorscoveredunderthis standard;

b) Performancerequirementof varioustypesof motorsincluding for fans, pumpsetc, areincluded except
for shadedpole and split phasemotors;and

c) Guidelinesfor selectionof fan duty motorsare included(seeAnnex F).

This standardrecommendedthe importantdimensionsfor frameof motorswith foot or resilientmounting either
with sleeveor ball bearingswhich arenecessaryto ensuremechanicalinterchangeability.

, ,
Thisstandardcoverstherequirementsand tests forgeneralpurposemotors. Themotorsused inspecificapplications
may havespecialrequirementsandthesespecialrequirementsaresubjectto agreementbetweenthe user and the
manufacturer.Thespecialrequirementsfor single-phaseelectricmotorsfor domesticlaundrymachinearecovered
in IS 9582(Part1) : 1980 'Single-phaseelectricmotorsfor definite purposes:Part 1 Domesticlaundrymachine
motors'.The specialrequirementsand the guidelinesfor selectionof fan duty motorsaregiven in Annex F.

Guidancefor testingsingle-phasea.c. isgiven in IS 7572: 1972 'Specificationfor guidefor testingsingle-phase
a.c. anduniversalmotors'.

To ensuresatisfactoryinstallationand maintenanceof induction motors, it is urged that the recommendations
containedin IS 900: 1965 'Codeof practicefor installationandmaintenanceof inductionmotors(revised)'should
be carefully followed.

Ifsodesired,the thermistorsmay be used in thewindingsof themotors.Thedetailsandspecificationsof thermistors
would be asagreedbetweenthe purchaserand themanufacturer.

In the formulation of this standard,assistancehasbeenderivedfrom the following publications:

IEC 34-1 (1969) Rotating electrical machines- Part 1: Rating and performance,issued by the
InternationalElectrotechnicalCommission.

BS 170: 1962

JIS 4203-1973

BS 1608 :1966

IEC 72 (1971)

IEC 34-2 (1972) Rotatingelectricalmachines- Part2: Methodsof determininglossesandefficiencyof
. rotatingelectricalmachineryfrom tests(excludingmachinesfor tractionvehicles), issued
by the InternationalElectrotechnicalCommission.

Dimensionsandoutputratings forrotatingelectricalmachines- Framenumbers56 to400
and flangenumbersF55 toFI080,issued by theInternationalElectrotechnicalCommission.

Singlephaseinductionmotors(for generalpurpose),issuedby the JapaneseStandard
Association.

Specificationfor the electricalperformanceof fractional horsepowerelectric motors
andgenerators,issuedby theBritish StandardsInstitution.

Electrically-driven refrigerant condensingunits, issued by the British Standards
Institution.

PublicationMG-I-1967 Motorsandgenerators,issuedby NationalElectricalManufacturersAssociation,USA.

For the purposeof decidingwhethera particularrequirementof this standardis compliedwith , the final value,
observedor calculatedexpressingthe result of a test oranalysis,shall be roundedoff in accordancewith
IS 2 : 1960 'Rulesfor roundingoff numericalvalues(revised)'.The numberof significantplacesretainedin the
roundedoff valueshouldbe thesameas thatof the specifiedvalue in this standard.



For BIS use only, New Delhi:2022-04-07 17:38:48

IS 996: 2009

Indian Standard

SINGLEPHASEa.c.INDUCTION MOTORSFOR
GENERAL PURPOSE

( Third Revision)

1 SCOPE

1.1This standard covers single phase ac induction motors
of the capacitortypes for voltages upto and including
250 V and havingwindingswith Class A, Class E, Class
B, Class F or Class Hinsulation (seeIS 1271 : 1985
Thermal evaluationand classificationof electrical
insulation) andoutputupto andincluding2200W).

1.2Motors for use onsystemscomplying to voltages
and frequenciesother than preferred(see4) shall be
consideredascomplying with this standardprovided
they comply in all other respects.The voltagesand -
frequencyfor which they aredesignedshall be stated
on therating plate.

2 REFERENCES

The list of standardsgiven in Annex A are necessary
adjunctto this standard.

3 TERMINOLOGY

3.1 For the purposeof this standard,the following
\

definitions in addition to thosecoveredin IS 1885
(Part 35) shall apply.

3.1.1 Overload- Any load in excessof the rated
outputexpressedas apercentageof ratedoutput.

3.1.2 Momentary Overload - Any overload the
durationof which is soshortas not to affectappreciably
the temperatureof the motor.

3.1.3RefrigerationDuty Motor - A specialpurpose
ventilated motor suitable for driving open type
compressorin condensingunit refrigeration.

3.1.4 Fan-Duty Motors-A specialpurposemotorfor
driving shaftmountedfan or blower. The motor may be
with single speedwinding or multi speedwindings
which givemore than onedistinct fanlblower speeds,
wherein thecooling of motor winding is providedby
the air handled by theshaftmountedfanes) orblower(s)

3.1.5 Reversible Motor- A motor which is capable
of being startedfrom rest and operatedin either
directionof rotation.

3.1.6 ReversingMotor - A motor capableof being
reversedeven while running at normal speedby
changingelectricalconnections.
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3.1.7 ThermallyProtectedMotor-A motorprovided
with thermalprotector.

3.1.8 Thermal Protector - A protectivedevice for
assemblyas anintegral part of the motor and which
when properly applied, protects the motor against
'dangerousoverheatingdue to overloadand failure to
start.

3.1.9GeneralPurposeMotor-A motordesignedin
standardratingswith standardoperatingcharacteristics
andmechanicalconstructionfor useunderusualservice
conditionswithoutrestrictionsto aspecificapplication
or type of application.

3.1.10 Breakaway(Starting) Torque- The lowest
torque developedby the motor in the stand-still
condition when the motor is supplied at the rated
voltageand ratedfrequency.

3.1.11 Pull- Up Torque - The smallest torque
developedby the motor betweenzero speedand the
speedwhich correspondsto the pull-out torquewhen
the motor is suppliedat the rated voltage and rated
frequency.

3.1.12Pull-OutTorque- The highesttorquethat the
motorcan developwhile runningat ratedvoltageand
ratedfrequency.

3.1.13 WideVoltage Motor - A motor rated for the
voltage range of 190-240V (or any other band
specifiedon thenameplate).This motorshall meet all
performancespecificationsat the meanof the voltage
band. At theextremevoltageconditionsthe motor shall
be capableof delivering the ratedoutput.The motors
may not necessarilyhave their other performancein
accordancewith Tables 1 to11. In caseof continuous
operationunderextremevoltagelimit, the temperature
rise specifiedin Table 1 of IS 1280~ shall notexceed
by 10°C. Nofurther tolerance(as given in 5.1.4) on
voltageis applicableon motorswith this typeof motor.

4 P.ATED CONDITIONS OF VOLTAGE,
FREQUENCY,.OUTPUT AND SPEED OF
MOTORS

4.1 RatedVoltage

For the purposeof this standard,the preferredrated
voltageshall be inaccordancewith IS 12360be 230V.
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4.2 RatedFrequency

The ratedfrequencyshall be50 Hz.

4.3 RatedOutput

The preferredoutputratingsshall be 2.5, 4, 7, 12, 18,
25, 40, 60, 90, 120, 180,250, 370, 550, 750, 1 100,
1500and 2 200 Watt.

4.4 RatedSpeeds

Preferredrated speedsshall becorrespondingto two
poles, fourpolesand sixpoles.

5 SITE CONDITIONS

5.1 The following shall constitutethe normal site
conditions.

5.1.1AltitudeandTemperature

Motors shall be designedfor the following site
conditions unlessotherwiseagreedbetweenthe
manufacturerand thepurchaser.

5.1.2Altitude

Altitude not exceeding1 000 m.

5.1.3 Temperature

The cooling air temperaturenot exceeding40°C.

5.1.4 VoltageandFrequency Variation

Motors coveredby this standardshall becapableof
deliveringratedoutputwith,

a) terminalvoltagediffering from its rated value
by not morethan ± 6 percent,or

b) frequencydiffering from its rated value by
not more than± 3 percent,or

c) anycombinationof (a) and (b).

In caseof continuousoperationat extremevoltage
limits, the temperaturerise specified in Table 1of
IS 12802 shall notexceedby morethan 10°C.Motors
when operatedundertheextremeconditionsof voltage
and frequency variations may not necessarily have their
performancein accordancewith Tables 1 to 11.

5.2Variationfrom RatedSpeed

This shall be inaccordancewith Table 12.

6 ENVIRONMENT

It shall beassumedthat thelocation and moistureor
fumes shall notseriouslyinterferewith the operation
of the motor.

7 DIMENSIONS

7.1 The recommendeddimensionsfor rigid base
mounted,resilientbasemountedand flangemounted
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motors shall .be as in IS 1231 and IS 2223(NEMA
framedimensionsaddition in this standardsuggested
in view of its popularity).

NOTES

1 Wheneverthe motor constructionrequiresdeviation from
the recommendeddimensions,the dimensionalrequirements
shall be amatterof agreementbetweenthe manufacturerand
the user.

2 Dimensionalrequirementsof motors smaller than those
correspondingto frame 56 shall besubjectto an agreement
betweenthe manufacturerand the user.

3 Tolerance on centre height shall not beapplicablefor resilient
base mounted motors. Centre height for a given frame size may

.not be as in IS1231and the tolerance on the agreed centre height
between themanufacturerand the user shall be-1.5 mm.

4 Oblongholes may be usedmaking it convenientfor sliding
the motors.However, the width of the oblongholes shall be
equal to thediameterspecifiedfor the frame size. Openended
slots are notpermissible.

7.2 Non-standardDimensions

Consideringthe wide varietyof usageandapplication
of motors coveredby this standard,motors may be
manufacturedin frame sizes anddimensionsotherthan
those in 7.1. Unless otherwise specified, the
dimensionaltolerances(on thedeclareddimensions)
shall becorrespondingto thenearestframe size.

8 DUTY AND RATING

8.1ContinuousRating

For the purposeof this standard,unlessotherwise
specified, the generalpurposemotors shall be
continuouslyrated.

8.2 ShortTime Rating

If themotorsareshorttime rated, thepreferredperiods
shall be 5, 15, 30 or 60 min.

NOTE- For more details onselectionandapplicationof these
motors (see Annex E).

9 GENERAL CONSTRUCTION

9.1 Mounting.

The following typesof mounting shall be used(see
also IS 2253).

9.1.1Foot-MountedMotor

A motorwith feet, the feetbeingused for fixing it in
position.

9.1.2 Flange-MountedMotor

A motorwith flange, theflangebeing used in for fixing
it in position.

9.1.3 Foot-cum-FlangeMoun tedMotor

A motor with flangeand feet, the feet being used for
fixing it in position.
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9.1.4 Resilient-RingMountedMotor

A motor providedwith resilientmountingso that it is
supportedbetweentwo resilientrings affixed to its end
shields, theringsbeingused formountingby the user.

9.1.5 Resilient-BaseMountedMotor

A resilient-ring mounted motor provided with
mounting base,the basebeing used for fixing it in
position.

9.1.6 Stator-PadMountedMotor

A motor provided with threeor four pads onstator
body,equispacedin angularposition,duly tapped, the
pads being used for fixingmotor in position.

9 . 1 ~ 7 End ShieldPadMounting

A motor providedwith threeor four pads on end shield
equispacedin angularposition in sameI plane, duly
tapped, the pads being used for fixing motor in position.

9.1.8 Foot-cum-EndShield-PadMounting

An end shieldpad mountedmotor with feet, the feet
being used for fixingmotor in position.

9.1.9 ExtendedBolt Mounting

A motorwhereextendedthreadedstudsor motorbolts
areprovidedto be used for fixingmotor in position.

9.1.10 Frame-MountedMotor

A motorwithoutdriving endshield,the frame orstator
body being used for fixing it inposition.

NOTE- Dimensionsfor fixing the motor in position of motors
in 9.1.4, 9.1.6,9.1.7,9.1.8,9.1.9,and9.1.10,shall be a matter
of agreementbetweenthe manufacturerand the user.

9.2 Terminal Box

The positionof terminalbox, whenprovided,shall be
a matterof agreementbetweenthe manufacturerand
the user.

9.3 Mounting Constructions

Variousmountingconstructionsarepossiblewith shaft
horizontal,vertically upwardsor verticallydownwards
and themountingscoveredin 9.1 which shouldform a
subjectmatterofagreementbetweenthemanufacturer
and the user.

9.4 Constructional Features

Motors shall beprocessedin a careful and workman
like manner. The manufacturershall use good
measurementandproductiontechniquesto ensurethe
highestdegreeof productreliability and uniformity
practicablewith the materialsused in theproduct.

9.4.1 Non-metallicMaterial Enclosure

If theenclosureor mainstructureof the motor is non-
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metallic, the material of such enclosureor main
structureshall be non flame supportingor self-
extinguishing.

9.4.2 ThermalProtector

When motorsare providedwith thermalprotectorsit
shall bear a warning label stating 'THERMAL
PROTECTOR FITTED' or 'THERMALLY
PROTECTED'and shall beconspicuous.

9.4.3 ManualResettingProtector

When suchprotectorsareof manualresettingtype the
resettingarrangementshall bereadily accecsibleand
identifiablethroughclearmarking.

9.4.4 Lubrication

Readilyaccessiblelubricatingpoints shall be provided,
wherevernecessary.

9.4.5 LubricantTemperature

The lubricantof the motor bearingsshall besuitable
for bearing temperatureswhich can result from
operatingconditionscoveredby this standard.

9.4.6 CentrifugalSwitch

Toensuresatisfactoryoperationthecentrifugalswitch
where fitted shall be sodisposedthat it shall not be
exposedto lubricating greaseor oil which may be
dischargedfrom over lubricatedbearings.

9.4.6.1 Eachmotorshall besubjectedto theminimum
of 5 cyclesof switch operationat no load formotor
fitted with centrifugal switch to ensureits proper
operation.

NOTE-As type test thenumberofcyclesofswitchoperation
shall beconductedfor 1 in 250 numbersofeach typeof switch.

9.4.7 ResilientMountingMaterial

When resilient mountingsare anintegral part of the
motorthe mountingshall be oilresistantandresistant
to heatwhich isproducedby the motor.

9.4.8 ResilientMountingTest

The resilient basemountedmotor shall withstand
without slippage between the frame and base an applied
torqueof 1.5 times themaximumvalueof any torque
that can bedevelopedby themotorat rated voltage.

9.4.9 InsulatingMaterial

Insulatingmaterialsused shall be inaccordancewith
IS 1271 as far asinsulationclass isconcerned.

NOTE - Materialsused shall be inaccordancewith the class
of insulation, statedin the ratingplateor superior.

9.4.10 InsulationofLeads

The insulationmaterial of connection/externalleads
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supplied with the motor shall be suitablefor the
maximumtemperatureof thepartof motorcomingin
contactwith these leads.

9.4.11 Capacitors

Capacitorswhere used shallcomply to IS 2993.

NOTES

1 For capacitor-startor capacitor-startcapacitor-runmotors,
the voltageof theelectrolyticcapacitorduring locked rotor at
rated voltage shall not exceed90 percentof the rms surge
voltageof capacitor.

2 For two valuecapacitor/permanentsplit capacitormotor,
during no load run at ratedvoltageof themotorthe voltageof
the paperdielectriccapacitorshall notexceedthe rated voltage
of the paperdielectric capacitorexceptingdirectly loaded
appliancessuch asmonoblocpumps,mono-compressorsand
fans which always are run at or near full load. In such uses the
voltageof thecapacitorshall notexceed95percentof its rated
voltage when theapplianceis run at rated load at rated voltage.

9.4.12 ConstructionMaterial

All materials andcomponents'used in themanufacture
of the motor shall conform to the relevant Indian
Standard, wherever they exist. In caseof any difficulty
in complyingwith this requirement,it shall be subject
to agreementbetweenthe manufacturerand the
purchaser.

9.4.13 Finishing

All surfacesexposedto atmospherewhich are not
adequatelyprotectedby metal depositionshall be
protectedagainstcorrosionby painting, enamelling,
oxidizing orphosphatizing.

9.5 Earthing

9.5.1 Earthing Terminal

At least oneseparateearthingterminal of adequate
currentcarrying capacityconvenientlylocated-and
visible shall beprovidedon the motor. Theearthing
terminal shall be of suitablematerial adequately
protectedagainstcorrosionand shall have'J,' or 'E'
on oradjacentto it.

9.5.2LeadEarthing

If resilientmountedmotor is suppliedwith externall
loose leads to themotorwindings,a separateearthing
cord or lead shall besupplied.

9.5.3 PlugEarthing

If any typeof motor is suppliedwith externallloose
lead and plug the motor frame shall beconnectedto
the earth pinof the plug.

10TYPESOF ENCLOSURES

10.1 Motors covered by thisstandardshall have one
of the enclosures stated below. Theenclosuresshall
meet therequirementsof IS 4691.

4

10.1.1 Open VentilatedMotor

A motorhaving noprotectiveenclosure.

NOTE- In caseofnon-protectedmotorsadditionalprotection
shall beprovidedby the user,

10.1.2 VentilatedMotor

A motorhavinganenclosuresoconstructedas to give
protectionwhile ventilationis not materially impeded.
The protection provided by enclosureshall meet
requirementsof IP20 inaccordancewith IS 4691.

10.1.3 DripProofMotor

A ventilated motor so constructedas to exclude
vertically falling water or dirt. Theprotectionprovided
by enclosureshall meet requirementsof IP2l in
accordancewith IS 4691.

10.1.4 WaterProtectedMotor

A drip proofmotorsoconstructedthat dropsof water
falling at an angle up to 150 from the vertical shall
have noharmful effect, the protectionprovided by
enclosureshall meet requirementsof IP22 in
accordancewith IS 4691.

10.1.5 TotallyEnclosedMotor

A motor soconstructedas to prevent the freeexchange
of air between inside andoutsideof enclosingcase.
The protection" provided by enclosureshall meet
requirementsof IP44 inaccordancewith IS 4691.

10.1.6 TotallyEnclosedFan CooledMotor

A totally enclosedmotor with augmentedcooling by
meansof a fan driven by themotor itself blowing .air
over motor body or cooling passages"if any. The
protection provided by enclosureshall meet
requirementsof IP44 inaccordancewith IS 4691.

10.1.7EnvironmentProofMotor

A motor soconstructedthat it can work without further
protectionfrom, the weatherconditionsspecifiedby
the user. Theenclosureshall bedesignatedby the letter ,
'E' exampleIPE44 orIPE55.

1 0 . 1 ~ 8 WeatherProofMotor

A motor isweatherproofwhen its design reduces the
ingressof rain, snow and airborneparticles to an
amountconsistentwith a correct operation.The
enclosureshall bedesignatedby theletter 'W' (placed
between IP and thenumeralsfor exampleIPW44).

10.1.9 HoseProofMotors

A motor having enclosure which provides type of
protectionIP55 inaccordance with IS 4691.

10.1.10 Motorsfor Appliances

Motors w.hich are intended ultimately to be
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incorporatedin appliancesmay haveenclosuresnot
providingaspecificdegreeof protection.Suchmotors
also shall beconsideredconforming to this standard
so long as theycomply with all the requirementsof
this standardexceptthat relating to enclosures.

10.1.11 Besidesenclosuresdefined in 10.1 this
standardalso recognizesthe enclosuresarisingout of
variousdegreesof protectionstatedin IS 4691.

11 METHODS OF COOLING

12.1.2Motors conforming to this standardare not
expectedto.carrysustainedoverloads.However(unless
agreedto betweenthe manufacturerand the user)
motorsratedin accordancewith this standardshall be
capableof withstandingon test(undergradualincrease
of torque)without injury, the overloadsin torquefor
15 s is given inTable2, after having their ratedload.

All the torquevaluesshall be measuredin accordance
with IS 7572.

12.3ShortTime Rating

For motorshavingshorttime rating,the limits specified
in Table1of IS 12802may byagreementbe increased
by 1DoC.Wheresuch anagreementis madeto increase
the limits, the increasedlimits shall be indicatedon
the rating plate.

12.2TemperatureRise

Temperatureriseof motorsfor all typesof enclosures,
when tested under the rated conditions and in
accordancewith the requirementsof this standardshall
not exceedthe limits given in Table 1 of IS 12802.
Motorsshall,however,becapableof operatingwithout
injurious heating at extremevoltage limits stated
in 5.1.4 (that is ± 6 percentof rated voltage) or the
extremesof the voltagerangespecifiedon therating
plate. Thetemperatureriseof motorsto beincorporated
in appliancesshall betestedwhenthemotoris installed
in the appliance.

i) Capacitor-startInduction-run
ii) Capacitorstart-and-run
iii) Capacitor-startCapacitor-run

Table 2MomentaryOverloadfor Motors
(Clauses3.1.13,5.1.4and 12.1.2)

50
25
50

ExcessTorqueas
Percentageof Rated

Torque
(3)(2)

Type of Motor81
No.

(I)

11.1 The method of cooling of motors and their
designationsshall be asgiven in IS 6362. Cooling
methodsshall beanyoneof the following types:

a) Accordingto origin ofcooling:

1) Natural cooling - The motor is cooled
without the useof a fan by themovement
of air andradiation. I

2) Selfcooling - The motor is cooledby
cooling air driven by a fanmountedon
the rotor or onedriven by it.

3) Separatecooling- Themotor is cooled
by a fan notdriven by its shaft.

b) Accordingto mannerofcooling:

I) Open circuit ventilation - The heat is
given up directly to the cooling air
flowing throughthemotorwhich is being
replacedcontinuously.

2) Surfaceventilation- The heatis given
up to thecooling air from the external
surfaceof a totally enclosedmotor.

12GENERAL CHARACTERISTICS

12.1Torques

12.1.1With rated voltage and frequencyapplied to
terminals,the breakaway(starting),pull-up·and pull-
out torquesshall comply with the requirementsgiven
in Table 1.

Table 1Torquesof Single-Phasea.c. Motors
(Clauses3.1.13,5.1.4,12.1.1and,I2.3)

12.4Methodof Testing

The measurementof temperaturerise shall be done
accordingto the methodsgiven in IS 7572.

81 Type of Motor
No.

(I) (2)

i) Capacitor-start
Induction-run

ii) Capacitorstartand-
run

iii) Capacitor-startand
capacitor-run

Minimum Minimum Minimum
Pull Out Pull Up Break-away
Torque Torque Torque

Percentof
F.I.T.

(3) (4) (5)

200 150 200

150 20 30

200 150 200

NOTE - In many appliancesthe cooling of the motor is
affectedby air circulationthroughshaftmountedfans /blowers
and theenclosureandas suchtemperaturerise test cannotbe
conductedon themotorby itself. Insuchcasesthe manufacturer
and theusershall arrive at a suitablerating of load and time
for motor temperaturerise test purposes.This rating shall be
markedon the nameplate and temperaturerise testsmay be
conductedfor this rating in the laboratoryandshall be judged
for complianceto the requirementsof this standard.

12.5PerformanceValues

12.5.1 The values of minimum full load speed,

5
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maximum full load current, nominal efficiency and
maximumbreakawaystartingcurrentfor 2 pole, 4 pole
and 6 polegeneralpurposeac singlephasemotors at
rated voltageof 230 V, 50 Hz shall be inaccordance
with Tables 1 to 11.

NOTES

1 For specific applicationssuch as fans,blowers, domestic
applications,air conditioners,roomcoolers,refrigerators,data
processingequipments,andcompressorsetc, the performance
valuesspecifiedin Tables1 to 11 may not beapplicableas the
motor design is basedon the overall requirementsof the
application.

2 For motors having rated voltageor meanvalue of voltage
rangeotherthan 230V, valuesgiven in Tables1 to 11 shall be
applicableexceptfor maximumvalueof full load currentand
maximum breakawaystartingcurrentwhich would be in the
inverseproportionof the voltage.

3 In case the manufacturerdeclaressuperiorvalues of
performancecharacteristicsthan specifiedin Tables 1 to 11,
the declaredvaluesshall be subject to verification. The test
valuesof theperformancecharacteristicsshall conformto-those
declaredby the manufacturerwithin the tolerancesspecified
in Table 12and shall in no casebe inferior to the values
specifiedin Tables1 to 11.

Table 3 Valuesof PerformanceCharacteristicsof 2-Pole ·.Capacitor-StartInduction-RunMotors
(Clauses3.1.13,5.1.4and 12.5.1)

Sl No. RatedOutput Minimum Full Load Nominal Full Maximum Full Load Maximum Breakaway
Speed Load Efficiency Current StartingCurrent

W rev/min Percent A A
(1) (2) (3) (4) (5) (6)

£

i) 180 2630 50 2.7 16
ii) 250 2650 55 3.6 22

iii) 370 2680 58 4.9 30
vi) 550 2720 60 7.2 43
v) 750 2740 65 8.9 55

vi) 1100 2760 67 12.3 74
vii) 1500 2780 69 15.9 96

viii) 2200 2800 70 20.3 122

Table 4 Valuesof PerformanceCharacteristicsof 2-PoleCapacitor-Start-andRun Motors
(Clauses3.1.13,5.1.4and 12.5.1)

SI No. Rated Minimum Full Load Nominal Full Maximum Full Load Maximum Breakaway
Output Speed Load Efficiency Current Starting C u ~ r e n t

W rev/min Percent A A
(I) (2) (3) (4) (5) (6)

i) 180 2630 52 2.1 9
ii) 250 2650 57 2.8 11
iii) 370 2680 60 3.8 15
iv) 550 2720 66 5.0 20
v) 750 2740 68 6.3 25
vi) 1 100 2760 70 8.9 36
vii) 1500 2780 71 11.9 48
viii) 2200 2800 72 15.7 63

Table 5 Valuesof PerformanceCharacteristicsof 2-PoleCapacitor-StartCapacitor-RunMotors
(Clauses3.1.13,5.1.4and 12.5.1)

SI No. RatedOutput Minimum Full Load Nominal Full Load Maximum Full Load Maximum Breakaway
Speed Efficiency Current StartingCurrent

W rev/min Percent A A
(1) (2) (3) (4) (5) (6)

i) 180 2630 52 2.1 16
ii) 250 2650 57 2.8 22...\ 370 2680 60 3.8 30111"
iv) 550 2720 66 5.0 43
v) 750 2740 68 6.3 55

vi) 1 100 2760 70 8.9 74
vii) 1500 2780 71 11.9 96

viii) 22UO 2800 72 15.7 122

6
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Table 6 Valuesof PerformanceCharacteristicsof 4-PoleCapacitor-StartInduction-RunMotors
(Clauses3.1.13,5.1.4and 12.5.1)

SI No. RatedOutput Minimum Full Load Nominal Full Load Maximum Full Load Maximum Breakaway
Speed Efficiency Current StartingCurrent

W rev/min Percent A A
(I) (2) (3) (4) (5) (6)

i) 180 1340 50 3.0 17
ii) 250 1340 55 3.6 23

iii) 370 1360 58 5.0 31
iv) 550 1375 60 6.5 44
v) 750 1375 65 8.5 55

vi) 1 100 1380 67 12.5 75
vii) 1500 1380 69 16.2 97

viii) 2200 1390 70 20.9 126

Table7 Valuesof PerformanceCharacteristicsof 4-PoleCapacitor-Start-andRun Motors
(Clauses3.1.13,5.1.4and 12.5.1)

SI No. Rated Minimum Full Nominal Full Load Maximum Full Load Maximum Breakaway
Output _Load Speed Efficiency Current StartingCurrent

W rev/min Percent A A
(I) (2) (3) (4) (5) (6)

i) 180 I 340 52 2.2 9
ii) 250 I 340 57 2.9 12

iii) 370 I 360 - 60 4.0 16
iv) 550 I 375 66 5.4 22
v) 750 I 380 68 6.8 27

vi) I 100 I 380 70 9.4 38
vii) I 500 1380 71 12.5 50

viii) 2200 I 390 72 16.5 66

Table 8 Valuesof PerformanceCharacteristicsof 4-PoleCapacitor-StartCapacitor-RunMotors
(Clauses3.1.13,5.1.4and 12.5.1)

SI No. RatedOutput Minimum Full Load Nominal Full Maximum Full Load Maximum Breakaway
Speed . Load Efficiency Current StartingCurrent

W rev/min Percent A A
(I) (2) (3) (4) (5) (6)

i) 180 1340 52 2.2 16
ii) 250 I 340 57 2.9 20
iii) 370 I 360 60 4.0 28
iv) 550 I 375 66 5.4 38
v) 750 1380 68 6.8 48
vi) I 100 I 380 70 9.4 66
vii) 1500 1380 71 12.5 88

viii) 2200 1390 72 16.5 116

Table 9 Valuesof PerformanceCharacteristicsof 6-PoleCapacitor-StartInduction-RunMotors
(Clauses3.1.13,5.1.4and 12.5.1)

SI No. Rated Minimum Full Nominal Full Load Maximum Full Maximum Breakaway
Output LoadSpeed Efficiency Load Current StartingCurrent

W rev/min Percent A A
(I) (2) (3) (4) (5) (6)

i) 180 750 50 4.0 . 25
ii) 250 750 55 5.0 30

iii) 370 770 58 6.0 40
iv) 550 780 60 7.5 50
v) 750 780 65 10.0 60

vi) I 100 800 67 14.5 90
vii) 1500 800 69 19.0 115

viii) 2200 800 70 24.0 150

7
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Table 10 Valuesof PerformanceCharacteristicsof 6-PoleCapacitor-Start-andRunMotors
(Clauses3.1.13,5.1.4and 12.5.1)

SI No. Rated Minimum Full Nominal Full Load Maximum Full Maximum Breakaway
Output Load Speed Efficiency Load Current StartingCurrent

W rev/min Percent A A
(I) (2) (3) (4) (5) (6)

i) 180 750 52 3.0 14
ii) 250 750 57 3.8 17

iii) 370 770 60 4.8 20
iv) 550 780 66 6.4 26
v) 750 780 68 8.5 32

vi) I 100 800 70 11.0 44
vii) 1 500 800 71 14.0 56

viii) 2200 800 72 20.0 72

Table 11 Valuesof PerformanceCharacteristicsof 6-PoleCapacitor-StartCapacitor-RunMotors
(Clauses3.1.13,5.1.4and 12.5.1)

SI No.

(I)

i)
ii)

iii)
iv)
v)

vi)
vii)

viii)

Rated Minimum Full Nominal Full Load Maximum run Load Maximum Breakaway
Output Load Speed Efficiency Current StartingCurrent

W rev/min Percent A A
(2) (3) (4) (5) (6)

180 750 52 3.0 " 25
250 750 57 3.8 30
370 770 60 4.8 40
550 780 66 6.4 50
750 780 68 8.5 60

1 100 800 70 11.0 90
1 500 800 71 14.0 115
2200 800 72 20.0 150

NOTES
1 Comprehensive valuesof performance characteristics are invited for all ratingsof split-phase and shaded pole type motors in
2-pole, 4-pole and 6-pole all ratings not given in Tables 1 to 11.
2 For ratings not specified above performance values shall be declared by the manufacturer which shall be subject to tolerances in
Table 12.

12.5.2Tolerances

Unlessotherwisespecified,toleranceson performance
shall be inaccordance with Table "12.Wherea tolerance
is statedin only onedirection,the tolerancein' theother
direction is consideredunimportant.

12.6Limits of Vibration Severity

Unl ess otherwisespec ified the maximum rms-
vibration-velocity shall not exceed4.5 mmls, as
measuredin accordancewith IS 12075.

12.7InsulationResistance

Insulation resistancebetweenall the windings
combinedand themotor frame shall be not lessthan
5 M .Q at 500V d.c. The testshall alsobe repeatedon
hot motor, soonafter the temperature-risetest.

13 HIGH VOLTAGE

13.1 High Voltage Values

Motor windings shall be capableof withstanding
without failure, the testvoltagesspecifiedin Table 13.

8

13.1.1High Voltage TestMethod

High voltagetestshall be madein accordancewith 6
of IS 7572.'

13.2MoistureProofness

The testingchambershall be soconstructedthat the
conditionsgiven in 13.2.1to 13.2.6may be obtained
[see alsoIS 9000(Part3) : 1977].

13.2.1 The temperaturecan be varied betweenthe
laboratorytemperature25 ± 10°Cand40 ± 2°C in 2 h
and 30 min with therateof changespecifiedin 13.2.8
and Fig. 1.

13.2.2Therelativehumidity shallbemaintainedat not
less than 95 percentduring the period of high
temperatureand not less than 80percentduringrestof
the cycle.

13.2.3Condensedwatershallbecontinuouslydrained
from the chamberand shall not be usedagainuntil it
hasbeenre-purified.

13.2.4 Water used for the maintenanceof chamber
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Table12 Tolerances
(Clauses5.2 and 12.5.2)

81 No.
(1)

i)
ii)

iii)
iv)
v)

, vi)
viii)

PerformanceParameter
(2)

Efficiency
Power factor
Speedof motorat rated full load
Breakaway(starting)torque
Pull out torque
Pull up torque
Breakaway(starting)current(locked rotor)

Tolerance
(3)

-15 percentof(100-11)
-1/5 (l-cose), Min -0.02, Max -0.12
±50 percentof rated slip at full load
-20 percentof the statedbreakaway(starting)torque
-10 percentof the stated pull out torque
-20 percentof the stated pull up torque
+20 percentof the statedbreakaway(starting)current

NOTE --11-Declaredefficiencyexpressedaspercentageand coso= Declared power factor.

humidity shall have a resistivity of not less
than 50012m.

13.2.5Condensedwaterfrom the walls androofof the
chambershall not fall on the items.

I

13.2.6The items undertest shall nut hesubjectedto
radiantheatfrom thechamberconditioningprocesses.

13.2.7The itemsshall be introducedinto thechamber
in the unpacked,switchedoff, readyfor use state.

13.2.S'Thechambertemperatureshall beraisedfrom
laboratorytemperature25 ± 10°C to 40± 2°C within a
period of 2 h ± 30 min ; therelative humidity during
this period shall be not less than 80 percentand
condensationon the item mayoccur.

13.2.9The chambertemperatureshall bemaintained
at 40± 2°C for aperiodof J6 h. During this periodthe
relativehumidity shall be not less than 95percent.

13.2.10The temperaturewithin thechambershall then
be allowed to cool to laboratory temperaturein not
less than 1 h.Therelative humidityduring this cooling
periodshall be not less then 80percent.Thechamber
temperatureshall be maintainedat the laboratory
temperatureand at relative humidity not less than
80 percentfor the remainderperiodof the 24 h from
the startof the test.However, this period shall be at
least3 h.

13.2.11The graphicaldescriptionof the testcycle is
given in Fig. 1.

13.2.12After removalfrom the chamber,the surface
moistureon theitemsshall be removed. This maybe
by meansof shakingor any othermethod.

13.2.13The item shall then remain under standard-
atmosphericconditionsfor recoveryfor notless than
1 h normorethan 2 h.

13.2.14The valueof insulationresistance(see 12.7)
shall be not less than 2 MQ. The motor shall also
withstandthe high voltage test at 80 percentof the
valuesspecifiedin Table 13.

9

. NOTE - Relevanttest procedurefrom IS 9000(Part5/Sec1)
hasbeenincorporatedabove.

Table13 Valuesof Test Voltage
(Clauses13.1and 13.2.14)

81 No. RatedVoltageof Motor TestVoltage
Volts (V nns)

(1) (2) (3)

i) 50 V or less 500
ii) Above 50 V up to andincluding250 V 1 500

13.3 LeakageCurrent

Leakagecurrentshall notexceed3.5 rnA(rms.) when
a voltageequalto 1.1 timestheratedvoltageis applied
to themotorand ismeasuredbetweensupplyterminal
of the systemand theaccessiblemetal parts, if any,
and a metal foil covering the outer parts of the
insulatingmaterial.The resistanceof the testcircuit
shall be 2000 + 50 Q. In caseof motorsrequiredfor
use in domesticappliances,the values of leakage
currentshall be inaccordancewith IS 302 .

NOTE - The test is to beconductedin the no loadcondition
with themotorplacedon aninsulatingpadof suitablematerial.

14 TERMINAL MARKING

14.1 Terminal markingsshall be inaccordancewith
IS 4728.

14.1.1Where no terminal board/boxis provided the
leads should be suitably coloured with green being
alwaysthe earthinglead.

15CRITERIA FORLABELLING ENVIRONMENT
FRIENDLY PRODUCTS

15.1 GeneralRequirements

15.1.1The motor shall conform to the requirements
pertaining to the quality, safety and performance
prescribedin this standard. .

15.1.2The productmanufacturermust producethe
clearanceas per theprovisionsof Water (PCP) Act,
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1974, Water(PCP) CessAct, 1977andAir (PCP)Act,
1981 along with the authorizationrequired under
Environment(Protection) Act, 1986 and rules made
thereunderby the Bureauof Indian Standardswhile
applyingfor the ECO-Mark.

15.1.3The motor packagingmay display in brief the
criteriabasedon which theproducthasbeenlabelled
environmentfriendly.

15.1.4Themotorshall besoldalongwith instructions
for properuse so as tomaximizeproductperformance
and minimize wastage.

15.1.5'The motor shall conformto the noiselevelsas
notified undertheEnvironment(Protection)Act, 1986
from time-to-time.

15.2 SpecificRequirements

15.2.1Efficiency

The motor shall haveat least3 percentimprovement
in efficiency over and 'above that prescribedin this
standard.

special grade paper,metal/plasticand shall be affixed to motor
usingadhesives/fastenersatconspicuousplace. However,care
shall be taken thatinformationprovidedon rating plate shall
have reasonablelife and is protectedfrom effect of light,
heat , oiland/ormoisture.

16.2A diagramof connection,including instructions
for changingdirection of rotation, whereapplicable;
shall be supplied preferably mounted inside the
terminalcover.

16.3 BISCertificationMarking

Themotor may alsobe markedwith the Certification
Mark.

16.3.1The useof the StandardMark is governedby
the provisionsof the BureauofIndian StandardsAct,
1986and theRulesandRegulationsmadethereunder.
The detailsof conditions underwhich the licencefor
the use of the StandardMark may be granted to
manufacturersor producersmay be obtainedfrom the
Bureauof Indian Standards.

17TESTS

16.1 A rating plate stating the following shall be
suppliedwith eachmotor:

a) Referenceto this IndianStandard,thatis, see
IS 996;

b) Type of motor (seeAnnex B);

c) Nameof the manufacturer;

d) Manufacturer'snumberandframereference;

e) Typeof duty rating;

f) Ratedvoltageandfrequency,in Hz;

g) Ratedoutput, in watts;

h) Approximate current, in amperesat rated
output;

j) Approximatefull-load speed,in revolutions
perminute,at ratedoutput;

k) Classof insulation;

m) Value of capacitorlsand voltage rating of
capacitorIs;

.n) Efficiency at ratedoutput,and;

p) Powerfactor.

NOTES

1 For motors in frame sizessmallerthan 56, theinformation
to be marked on the motors may be agreedto by the
manufacturerand the user.

2 For bulk supply to manufacturersof original equipments
the information on rating plate may be as peragreement
between them or bulkpackagemay havesuitablerating plate.
However, in no casedeclarationof efficiencyon rating plate
shall be avoided.

3 The ratingplateshall be made fromsuitablematerial like

17.3 Type Tests

17.1 Tests specified shall normally be made at the
manufacturer'spremises.

17.2Thepresenceof useror his representativeduring
the testsshallbe asagreedto betweenthemanufacturer
and the user.

NOTES

1 For the purposeof this standard. the test s todetermine
performancecharacteristicsshall be made inaccordancewith
methodsspecifiedin IS 7572.

2 If normal testarrangementsare inapplicable oradditional
tests arerequired, the tests to be madeandthe mannerof their
application shall beagreedto between themanufacturerand
the user beforeorderis placed.

Type tests for single phaseinduction motors shall
consistof the following:

Test for no-load current, power input and
speedat ratedvoltageand frequency;

Test fortorquesat ratedvoltageandfrequency
(see12.1.1);

Test for breakawaystarting currentat rated'
voltageand frequency(see 12.1.1);

Test forfull-load performanceat ratedvoltage
and frequency(see12.5.1); '

Temperaturerise test(see 12.2);

Momentaryoverload test (see12.1.2);

Insulationresistancetest(see 12.7);

High voltagetest(see 13.1);

Moistureproofness ~ . e s t (see 13.2);

Leakagecurrenttest(see 13.3);

Vibration test(see12.6);and

a)

b)

c)

d)

e)

f)

g)

h)

j)

k)

m)

10

OF16 MARKING AND DIAGRAM
CONNECTIONS
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n) Dimensions(see 7).

NOTES

1 Also capacitorvoltagewhereapplicable.

2 This test may beconductedat reducedvoltage.

17.4RoutineTests

Routinetests forinductionmotorsshall comprise17.3
(a), (c), (g) and (h) and also test forswitchingoperation
of centrifugalswitch at no load.

17.5AcceptanceTests

17.5.1For carryingout theacceptancetestsspecified
in this standard,the sampling procedureif not
otherwisespecifiedshall be accordingto.AnnexG.

17.5.2Acceptancetests for induction motors shall
comprise17.3(a), (b), (c), (e),(f), (g) and (h).

17.6.3 Unless otherwisespecified when inviting
tenders,theuser,if sodesiredby themanufacturershall
acceptasevidenceof complianceof the motors with
requirementsof this standard,certificatesof tests made
on amotor identical in essentialdetailswith the one
purchasedandofroutinetests on each individual motor.

17.6.4Certificateof routine tests shall show that the
motorpurchasedhasbeenrun and has been found to
beelectricallyandmechanicallysoundand inworking
orderin all particulars.·

17.6.5Ifuserdemands,then typetests as laid down in
this standardshall becarriedout on onemotor in 250
providedtheexecutiveorderquantity is 250 numbers
or more, in onesinglelot.

18 GENERAL INFORMATION TO BE GIVEN
WITH ENQUIRY AND ORDER

17.6 Type TestCertificates

17.6.1Theperformancecharacteristicsof motormay
include efficiency, power factor, breakawaystarting
torque,breakawaystartingcurrentand pull out torque.
Temperaturerise test ismadeon motorwhenrequired.

NOTE - Forspecificapplicationmotors,seerelevantclauses
of this standard.

17.6.2It is recommendedthattype testcertificatemay
be made in the formgiven in Annex C.

The general information to be furnished when
enquiringfor andorderingamotoris given inAnnex D.

..

.19SELECTIONAND APPLICATION

The information on selectionand application of
different types of motors is given in Annex.E. (The
specialrequirementsand theguidelinesfor selection
of fan duty motors, as defined in 3.1.4 are given in
Annex F.)

ANNEXA
(Clause 2)

LIST OF REFERREDINDIAN STANDARDS

TItleISNo.

1391 : 1992
1475 : 1978

Roomair conditioners(first revision)
Self-contained drinking water
coolers(secondrevision)

1885 Electrotechnicalvocabulary:
(Part 1) : 1961 Fundamentaldefinitions
(Part 35) : 1993Rotatingmachines

2223 : 1983 .Dimensionsof flange mountedac
inductionmotors(first revision)
Designationfortypesofconstruction
and mounting arrangementof" :
rotating electrical machiries (first
revision)

.a.c. .motor capacitors (second
revision)

2253 : 1974

2993 : 1998

TItle

Specificationfor generaland safety
requirementsfor householdand
similar electrical applications(fifth
revision)
Codeof practicefor installationand
maintenanceof inductiori motors
(first revision)
Single-phasesmall ac and universal
electricmotors
Dimensions of three-phase
foot-mountedinduction motors
(third revision)
Thermalevaluation and classification
ofelectricalinsulation(first revision)

ISNo.

302 : 1979

900: 1992

1231 : 1974

996 : 1979

1271 : 1985

11
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IS No.

3315 : 1994

4691 : 1985

4728 : 1975

4905 : 1968

6362 : 1995

7572: 1984

8148 : 2003

Title

Evaporativeair coolers (desert
coolers)(first revision)

Degreesof protectionprovided by
enclosurefor rotating electrical
machinery(first revision)

Terminal marking and direction of
rotation for rotating electrical
machinery(first revision)

Methodsfor randomsampling

Designationof methodsof cooling
of rotatingelectricalmachines

Guidefor testi'ng singlephaseac and
universalmotors

Packagedair conditioners

IS No.

9000(Part 5/
Sec 1 and 2) :
1981

9572 (Part 1) :
1980

12075:1987

12060 :1987

12802 : 1989

Title

Basicenvironmentaltestingprocedures
for electronicandelectricalitems-
Part 5:Dampheat(cyclic) test
Singlephaseelectricmotorsfordefinite
purposes:Part 1Domestic laundry
machinesmotors
Mechanical vibration of rotating
electrical machine with shaftheight 56
mm and higher - measurement,
evaluationandlimitsofvibrationseverity
Specification for voltages and
frequency for ac transmissionand
distributionsystems
Temperaturerise measurementof
rotatingelectricalmachines

ANNEXB
(Clause 16.1)

TYPESOF MOTORSAND THEIR TORQUECHARACTERISTICS

B-1 TYPESOF MOTORS

B - ~ . 1 Capacitor- StartInduction- Run

Thesemotors havinghigherstartingtorquesand lower
startingcurrentsthansplit -phasemotorsaregenerally
more suitablefor loads of higher inertia and more
frequentstarting.

B-l.2 Capacitor- StartCapacitor- Run

Thesemotors have characteristicssimilar to those
covered bycapacitor-startinduction-runmotors but are
.moreapplicablewhere agreaterdegreeof quietness or
a higherefficiency andpowerfactor aredesirable.

B-1.3CapacitorStart-and-Run

Thesemotorsare for usewherelow starting torques

12

are acceptable. They are also generally quieter than
split-phase orcapacitor-start induction-runmotors.

Unlessotherwisespecified thesemotorsareprovided
with some meansof switching out or modifying the
auxiliary or startingwinding for examplecentrifugal
switchesor electromagnetic relays.

NOTE - Starting,pull -up andpull-out torques for moto rs vary
as thesquareof the voltage at themotor terminals. Unlessthe
wiring is adequateto carry the staringcurrent withoutexcessive
voltage drop the starting torque available may be seriously
reduced.

B-l.4 RefrigerationMotors

The torquecharacteristics are intended to serve as guide
. to generallyacceptedpracticein regardto small a.c.
50 cycle4 pole motors.
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ANNEXC
(Clause17.6.2)

TEST REPORT

c-i FORM FORTESTREPORTOF SINGLE-PHASEINDUCTION MOTOR

Nameand addressof manufacturerasper IS 996: .

CertificateNo.: .

OrderAcceptanceNo.: ..

Purchaser: ~ .

Purchaser'sOrderNo.: .

C-2 RATING PLATE DATA

Efficiency Percent

Startingcapacitor V ~
I

Runningcapacitor V ~

Enclosure

Frame

InsulationClass

Output

Speed

Rating

W

rev/min

Voltage

Current

V

A

50Hz

C-3 TESTCHARACTERISTICS

Loading

Condition

No load test

Volts Amperes Watts Speed

rev/min

Power

Factor

Efficiency

percent

C-4 FULL LOAD TEST

BreakawayTorqueand Starting(LockedRotor) Current

BreakawayTorque BreakawayStarting

(Lockedrotor), in kgm (LockedRotor) Current

C-5 TEMPERATURE- RUN TEST

Input watts

Conditionof Test Temperatureof CoolingAir °C TemperatureRise

Hours Voltage Current Watts

Run

Winding

RIT

CoreRIT

Insulationresistancetest MQ

After conditioningin the humidity chambersfor 18 h.

13
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Insulationresistancetest MQ

High voltagetest V/min for 1 min

Leakagecurrent : mA (rms)

Testsconductedon motorNo .

Tested by: .

Approvedby: '" ..

Date: .

ANNEXD
(Clause18)

INFORMATION TO BE GIVEN WITH ENQUIRY OR ORDER

1. Typeof motor (see Annex B).

2. Referenceto this Indian Standardthat is
IS 996.

3. Ratedoutput in watts (ateachspeedmulti-
speedmotors)(see 4.3).

4. Approximatespeedin rev/minat ratedoutput
(see 4.4).

5. Voltage andfrequency, in Hz (see 4.1 and 4.2).

6. Classof rating (see 8) .

7. Typeof enclosure(see 10).

8. Maximum coolingair temperaturein which
motor is intendedto work, if in excessof
40°C

9. Altitude -of operatingsite, if it exceeds
1 000 m.·

10. Thenatureof atmosphereas to dust,moisture
or chemicalfumes if thesewould seriously
interferewith 'theoperationof motor.

11. Methodof mounting(see .9.1).

12.' Details of drive, for example,belt, direct
coupled,etc.

14

13. Installation position of motor for example
horizontalor vertical shaft(see 9.3).

14. Direction of-rotation.

15. Typeof bearings(sleeveor ball).

16. Method of starting, for exampledirect-on-
line, resistance,etc.

17. Any restrictionon startingtorque.

18. Any restriction on startingcurrent.

19. Natureof load or anyinformationregarding
drivenequipment,which has bearing upon the
torque requiredduring accelerationperiod,
the kinetic energyof the moving partsto be
accelerated,the number of starts during
specified period and natureof temporary
'overloadsthatmay be encounteredwith.

20. Detailsof shaftextension.
I

/21. Particularsof testsrequiredand wherethey
are to becarriedout.

22. Provisionof thermalprotection. .

23. Provision of radio interferencesuppression
device.
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ANNEXE
(Clauses8.2and 19)

INFORMATION ON SELECTIONAND APPLICATION

E·} NUMBER OF STARTS

These shall besubject to an agreementbetweenthe
manufacturer and the user. However. the following may
be taken as aguide to the numberof starts:

voltage and frequency other than those for which they
are rated. Following would be a brief statement of some
operatingresults caused by variation in voltage and
frequency:

SI No. TypeofMotor

(l) (2)

No. ofStarts/
Hour
Max
(3)

Duration of
Each Start

Max
(4)

a) With increase or decrease in voltage from that
permittedby iuleranceson rated voltage; the
heating at rated output, in watts, may increase.
Such operat ion for longer periods of time may
deteriorateor accelerate deteriorationof
insulation system;

i) Capaci tor-stan 20 3
induction -run

ii) Capacitor-startand 20 3
capacitor-run

iii) Capacitor-start-and-run 60 3

E·2SELECTIONOF MOTORS

Motors should be properly selectedto ensuretheir
satisfactory service.Motorsconforming to this standard
are suitable for operation in accordancewith their
ratings under usualserviceconditions.

Usual serviceconditionsin additionto those stated in 5
shall be as follows :

a) Installationon a rigid mountingbase;

b) Installation in areasor supplementary
enclosures which do not seriously interfere
with the ventilationof the motor;

c) Voltages andfrequency in accordancewith
4; and

d) Motors and driven equipmentis direct-
coupledwith flexible couplings.

E·3 SHORTTIME RATED MOTORS

Unless otherwise agreed upon between the
manufacturerand the user, theshorttime rated motors
should not be used on anyapplicationwhere driven
machine may be leftrunningcontinuously.

E·4EFFECTSOFVARIATION IN VOLTAGE AND
FREQUENCYUPONTHE PERFORMANCEOF
INDUCTION MOTORS

Induction motorsare attimesoperatedon circuits of

15

b)' Increase in voltage than rated voltage would
usually result in lowering of power factor and
vice-versa;

c) Starting and pull out torques will be
proportionalto the square of voltage;

d) Increase in voltage will result in decrease of
slip the whiledecreasein voltage will result
in increaseofslip, for example. for 10percent
decreasein rated voltage, slip will increase
from 5 to 6.05percent;

e) Frequencygreater than rated frequency
usually improves power factor but decreases
starting torque and increases speed friction
and winding loss. At frequency lower than
rated frequency reverse can be expected ;

f) If frequencyand voltage are both varying.
Then cumulative affects shall be observed, for
exampleif voltage is high and frequency is
low, the starting torque would be greatly
increasedwhile power factor will be
decreasedand thetemperaturerise increased
with normal load. Therefore highest
permissiblevoltage and lowest permiss ible
frequency should not occur simultaneously;

and

g) The information given in (a) to(0 applies
particularly to general-purposemotors. This
may not be always applicable in connection
with definite purpose motors (for example for
fan duty motors) being built for particular

purpose.
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ANNEXF
(Clause 19)

GUIDELINES FORSELECTIONOF FAN DUTY MOTORS

F-I Theinformationgiven in F-I to F-8 may be useful
in selectionand application of fan duty motors as
defined in 3.1.4.

F-2 TYPE OF MOTORS

Fan duty motors shallpreferablybeof shadedpole or
capacitor start and run type(seeB-I.3).

F-3 GENERAL MACHANICAL FEATURES

F-3.1 Motors shall beconstructedwith the following
mechanical features:

a) Unlessotherwisespecifiedthe motors shall
be totally enclosed(see 10.1.5).

b) Unlessotherwisespecified, the horizontal
motors rated up to250 W shall have sleeve
bearings. Themotor shall beprovided with
means towithstandaxial thrust imposedby
the impeller fan. Horizontal motors rated
above250 W shall have ballbearingsunless
otherwiseagreedbetweenthe manufacturer
and the user, and easily accessiblere-
lubricat ion points shall be provided for sleeve
bearings.

F-4 DIMENSIONS

As these motors are meant forspecific applications,
dimensionsincluding thoseof mounting and shaft
extension should be as per theagreementbetweenthe
user and themanufacturer.

F-5 SITE CONDITIONS

F-5.1 The siteconditions shall be in accordance
with 5.

F-S.2AmbientTemperature

When the fan motors aresuppliedfor use inpackaged
air conditioners(seeIS 8148) room air conditioners
(seeIS 1391) anddrinking watercoolers(seeIS 1475)
the ambienttemperaturefor motor shall be taken as
not exceeding 45°C.

F-5.2.1 This standardalso covers motors used in
evaporative aircoolers(seeIS 3315). The fanmotors
used inevaporativeair coolers may haveambient
temperatureconditions as agreedto betweenthe
manufacturer and the user.

F-6 CHARACTERISTICSOF FAN MOTORS

F-6.1 The fan duty motors shall meet therequirements
of 12 and as modified byF-5.1.

16

NOTE - The valuesof performance (see 12.5) for motorsother
than 4 pole con stru ct ion shall be as agreed between the
manufacturerand the user. subject totolerances specified in
Table 12.

F-6.2Torque

F-6.2.1 Pull-Out Torques

Lower torque than specified in Table I may be
acceplableprovided motor meetsother performance
requirementfor sat isfactoryoperationof app liance in
which it is used .

F-6.2.2Pull-Up andBreakaway Torque

Theseshould be sufficient to acceleratethe fan
satisfactorily under worst operatingconditionsof
voltage andfrequency (seeAnnex E) for which the
appliancehasbeendesigned.

F-6.2.3 MomentaryOverloadTest

The requirementshall not beapplicableto fan motors.

F-6.2.4Full LoadTest

The power input andspeedshouldbe measured when
motor is fitted with the fan and mounted in the
applianceso that theactualconditionunderwhich it is
loadedaresimulated.

F-6.2.5Temperature Rise Test

This shall becarriedout, whenmotor is fitted with the
fan as used in theappliance.As in mostof the cases,
the motor is cooled by the air drawn over its surface
by the driven fan. In all suchmotorsthe rating on name
plate shouldappearasADM (Air oven motors). Motors
with AOM ratingsshall not be runwithout fan other
than necessaryfor routine testingof motorsas it may
result in overheatingof motor.

F-7 MULTISPEED MOTORS

F-7.lln asinglespeedinductionmotor, the speed may
be changedby virtue o f fan load and motor
characteristics by effective changeof voltage . This
changein voltage can either be achievedby tapped
winding in the motor itself or by externalmeans (for
example,speedregulator).Closeco-operationbt:tween
the motor manufacturerand fan manufacturer is
recommendedin order to obtain satisfactoryspeed
regulation.

F-7.1.1 The operationalspeedsshall be subject to
agreementbetweenthe manufacturerand the user. The
toleranceson speedshall be as per Table12.
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F-8 EFFECT OF VARIATION OF RATED
VOLTAGEUPON OPERATINGSPEED

F-8.1The effectof variation from rated voltage upon
the operation speedof typical designsof shaded pole
andcapacitorstart and runmotorsused for fan drives
are shown byspeed-torquecurves in Fig. 1 and Fig. 2
respectively. In each setof curves the solid curve
intersectingthe 0 torque axis near 100 percentof
synchronousspeedillustrates the speedtorque
characteristicsof anaveragemotor ofa typical design.
The dashed curvesenvelopingthe solid curve illustrate
the variation inspeed-torquecharacteristicsof the
typical motor design when tested at rated voltage and
frequency. The dot dash curveillustratesthe variation
in speed torquecharacteristicswithin ± 10 percent
variations in linevoltagefor the motorof the typical
design whenoperatedat rated frequency.

In order toillustratethevariationin motor speed when
driving a specified fan, a familyof typical fan speed-
torquecurves are shown intersecting the typical average

motor speed-torque curve at operating speeds of 95,
90, 85, 80, 75 and 70 percent ofsynchronousspeed.

F-8.1.1A study of these curves show that whenthe
operating speed is lower than 50 percent of
synchronousspeedextremely wide variations in
operating speed of motor of apaniculardesign may
beexpected within the ±10 percent variation fromrated
voltage that may be encounteredin service.The
variation in air flow characteristicsof the fan of a
particular design are not included.

F-8.1.2Care mustbeexercised in applying the motor
to fan application panicularlywhere twoorthreespeed
operation is desired so that the operating speed is kept
within the range where tolerablestartingcharacteristics
and variations in operating speed maybeobtained

F-9 TERMINAL MARKING

F-9.1 The terminal marking shallbe in accordance
with14.However,ifterminalplateis notusedandflexible
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FIG. 1TYPICAL SHADED POLE SPEEDTORQUE CURVE SHOWING EXPECTED SPEED V ARlATlON DUETO
MANUFACTURING AND VOLTAGE VARIATIONS
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FIG. 2 TYPICAL PERMANENT-SPLITCAPACITOR SPEED TORQUE CURVESHOWING EXPECTED SPEEDVARIATION DUE

TO MANUFACTURING AND VOLTAGE VARIATIONS

cables arebroughtout of motor for connection the motor: Low speed Blue-Red

following colour code shallbe used to identify the Capacitor Yellow-Yellow

terminals:
Three speed High speed Blue-Black

Single speed Supply terminals Red-Black motor: Med ium speed Blue-White

motor: Capacitorterminals Yellow-Yellow Low speed Blue-Red

lWospeed High speed Blue-Black
Capacitor Yellow-Yellow
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ANNEXG
(Clause 17.5.1)

SAMPLING OFELECTRICMOTORS

G-1 SCALEOFSAMPLING

G-l.l Lot

In anyconsignment,all theelectricmotorsof thesame
type andrating from the samebatchof manufacture
shall begroupedtogetherto constitutea lot.

G-1.2The conformity of the lots to the requirements
of this specificationshall be ascertainedfor eachlot
separately.Thenumberofelectricmotorsto beselected
for this purposeshall dependuponthe sizeof lot and
shall be inaccordancewith 2 and 4of Table 14.

G-1.2.1Theseelectric motorsshall be selectedfrom
the lot at random.In orderto ensurethe randomness
of selection,proceduresgiven in IS 4905 may be
followed.

G-2 NUMBER OF TFSI'SAND CRITERIA FOR
CONFORMITY

Theelectricmotorsat the first stageselectedatrandom
accordingto 2 and 4 ofTable 14shall besubjectedto
eachof the acceptancetests.If an electricmotorfails
in any of the acceptancetests it shall betermedas
defective.The lot shall be consideredasconforming
to therequirementsif the numberofdefectivesfound
in the sampleis less than or equal to theacceptance
number(see 6) and shall berejectedif it is greater
than or equal to rejectionnumber(see7).Ifthenumbers
of defectiveslie betweenthe acceptancenumberand
the rejection numberthe secondsampleof the same
size shall bechosenatrandomandtested.Ifthenumber
ofdefectivesfound in thecombinedsamplesisgreater
than or equal to therejectionnumber, the lot shall be
rejected:otherwisethe lot shall beaccepted.

Table14Scaleof SamplingandPermissibleNumberof Defectives
(Clauses G-1.2and G-2.l)

SINo.

(I)

Lot Size

(2) (3)

Stage Sample
Size

(4)

CumulativeSample
Size

(5)

AcceplaDee
Number

(6)

i) Up to 50 FiIst 5 5 0 I
ii) 51 to 100 First 8 8 0 I
iii) 8 8 0 2

101to 300 EirstSecond 8 16 1 2
iv) 13 13 0 2

301to 500 FirstSecond
13 26 1 2

v) 20 20 0 3
501to 1000 FirstSecond

20 40 3 4
vi) 32 32 1 4

100I and above FirstSecond 32 64 4 5

NOTE- For lot size up to 100, decision regardingacceptanceorrejectionof thelot shallbe takenat thefirststageonly .
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