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Criteria & Technical Specifications of Energy Consumption
&
Energy Label

Three-Phase Electric Induction Motors

1 Purpose & Scope_:__gf;Appl:ieatinn;,____,_,:‘

1.1 Purpose

Purpose oi{i’:formul:atiomn;;é;}‘f this standard is to determine Critje-,.ria &.*Technifeal Speciﬁcations of

ic Induction Motors: AIso in thlS standard

energy consumpuon Iabel hese Mo tors 1s"de"‘" rrnrned and measurement methods
are belng presented Thrs standard does not comprrse speerﬁcatlons and performance

requlrements and safety of electrre motors

Scope of Apphcatlon

This stand d’is not pp_ 1cable to three- phase electne mduetlon motors Thls standard is

oertrﬁed for three phase electric mduetlon rnotors utrhzed n varlous mdustrles residential

and commerelal purposes and pubhe use with: maxnnum rated output power 70 kW.

In this standard three-phase eleet motors are elass1fied in four groups according

to number of poles as coming below:

s A Three phase- two pole electric induction motors.
L B i " Three phase- four pole electric induction motors
'C.:- .:f::' T_h_'reephase--si__)_g pole electric induction motors

ire phaSee 1;g,h_t:po!ez'e_lee_trie,induction motors

““motor’stands for

- electric- motors”.
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2 Compulsory References

Following compulsory documents contain some regulations that are being referred in this standard, so
that regulations are considered as part of this standard.

References bearing date of publication or revised versions, amendments and consequent revisions
made to these documents shall not be considered for this purpose. There fore beneficiary users of this

standard are advised to inspect poesibilit?;}?’ef%ﬁ\exing Ié&gg{'feViS'ed\.‘{ersion and amendments of such

compulsory references.

Regarding reference '_-lackmg date of pubhoatlo or ‘ ¢ :Version latest pdﬁlication or revised
version shall be notlced by the Hsers. Apphcatlon of followmg references for thls Standard is

compulsory:

National Standard 3772 _,Rotatmg Ele, tric Motors fectlon On_“ ENommal values and performance of

other Natio l Standards of 3772 group, 1f any case is apphcable

3. Terms a.nd Deﬁmtlons

In this standardi;:hl addition‘?t,(’) deﬁnitio_ns for national standar:d”3.772, words and'_}eﬁngfiiwith the
following definitions are reliable:

3.1 Rated quaﬁﬁties of he
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3.3 Energy Efficiency

Rated output is ratio of useful rated power output per total power input that is usually described in
percentage.

3.4 Power factor

Power factor of an alternating current motof is ratlo of ‘tated: power output (kW) per rated apparent

output (kVA) that is usually descr1bed m percerltagi

3.5 Rated speed of a motor is the speed : r 1 _gj:floperates under irs:fem voltage, frequency

and rated power.

4, Classrﬁcatmn of Motors

In this standard m order to determlne crlterla of Energy Consumptlon three phase 1nduct10n motors

shall be elass @ :1::' 4 categorles‘iiespeetmg rated power output and Number of the poles (refer to

paragraph 2.

Energy label for eaeh catego shall be defined separately

In table 1 classrﬁca‘uen of rnetors is speelﬁed on basrs of ated power csutput and number of poles.
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Table 1- Classification of Three-Phase Induction Motors considering Rated Output Power & Number of Pole

Rated Output Power
(kW)

2 Pole

4 Pole 6 Pole

8 Pole

%37

%09

%37

%75

%35

%18 e R N

%55

1/1

%735

1/5

1/1

%55

1/1

22

1/5

%75

1/5

1/8

1/1

2/2

2/2

1/5

3

5/5

2/2

4

/5

3

55

55

4

7/5

750

515, o

L 18/5

11+

s

s BT

15

11

tH 18/5

15

22

18/5
22

18/5 .

| 30

30,

22

37

f;:: ) 30 I

37

55

45 -
55 45 T -
2 b T :

:;::--75
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3. Criteria & Technical Specifications of Energy Consumption & Energy Label

5.1 Energy Efficiency

In this standard input-output method is used to determine efficiency. In this method motor is
under nominal voltage and is loaded by dynamometer considering rated output power
(specified by manufacture) and is tuned properly so that equivalent of output power enforces
the motor .In this state input power will be measured by measuring instruments. Quiput
efficiency is ratio of output power (notrﬁed by ma ufacturer and is inserted on a plate

indicating electro motor) input power (measured by dynamometer) Energy efficiency is

described in percentage and W1thout dlmensron

I nmtp@ wer

] based on energy efﬁcrency and for any of
refer to: table 1 followmg method is determined.

Class1ﬁcat10n of three—phase induction: mot'
four ola551ﬁed three -phase mductlon moto

Classrﬁcauon of three phase-two pole mductzon motors

Cla551ficat10n of_ three phase—four pole 1nduct10n motors

CIa551ﬁcat10n of three phase “SiX pole 1nduct10n motors,

Class1f ':__atlon of three.phase-erght pole mductlon motors

Classification of energy efﬁmency in three phase- two pole induction motors is calculated on
basis of energy efficiency (1)) specrﬁed &' por {able 2 Energy efficiency rating scale provides

an index of products efficiency from A (the most efficient} to E (the least efficient).
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Note: E & D groups shall be omitted from energy consumption label upon implementation of

this compulsory standard by beginning of the third year.

Table 2 indicates energy efficiency in three phase- two pole induction motors.

Energy groups and energy label are shown in figure 1.
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Table 2- Classification of Three phase- Two pole Induction Motors based on Rated Efficiency
Energy Group on basis of Energy Efficiency
Rated Power(kW) A B C D E
%37 > 73 70<n<73 67<n<70 64<n<67 61<n<64
%55 > 78 75<n<78 72<n<75 69<n<72 66=N<69
%75 >83 80<m<83 T2 <80 T4<n<77 T1<n<74
1/1 >83 o7 80<n<83. | 72<n<80".| 74<n<77 71=n<74
1/5 >85 82<n<85 79=n<82 | +76=n<79 73=n<76
1/8 286 83<n<86 | 80<n<83 77=n<80 74<<77
2/2 7 >88 85=n<88: | :82=n<85 79<m<82 76=m<79
3 S >88 0| 85<n<88..] . 82=<n<85 | 79=n<8§2 76=0<79
4 - 290" 87<n<90 | 84<n<87 |: 8l<n<84 78<n<81
5/5 >80 87<m<90 - | 84=n<87 T 81<n<84 78<n<81
7/5 >91  88<n<91- "] ~85<n<88 82<n<85 79<n<82
1 ->92 89<n<92. | B6=4<89 83=n<86 80<n<83
15 = ©>93 “90<n<93 | 8790 84=n<87 81=m<84
18/5 & >93 ©90=n<93 |  87<1<00 84=n<87 81=<n<84
22 ©>93 | 90<n<93 | 87<n<90- 84<n<87 . 81<n<84
30 O ©>04 . 91=n<94 | 88<n<91 ", 855n<88 82<n<85
37 204 91<n<94 | 88=<n<91 - 85<n<88 - 82=<n<85
45 >95 92<m<95 89<n<92 86=n<89 83<n<86
55 >95 92<n<95 | 89<n<92 - 86=n<89 83<n<86
75 b 2950 92<m<95 | 89=n<92 |4 86=5<89 - 83<n<86
A More Efficiency F A :
B
C
D
E Less Efficiency
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512 Classification of energy efficiency in three phase- four pole induction motors

Classification of energy efficiency in three phase- four pole induction motors is calculated on
basis of energy efficiency (1)) specified as per table 3. Energy efficiency rating scale provides

an index of products efficiency from A (the most efficient) to E (the least efficient).
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Table 3- Classification of Three phase- Four Pole Induction Motors based on Rated Efficiency
Energy Group on basis of Energy Efficiency
Rated Power(kW) A B C D E
%09 > 65 62=m<65 59<n<62 56=m<59 53<n<56
%18 > 68 65<n<68 62<<65 59<n<62 56<1<59
%425 >73 70sn<73 | 67<n<70 64<1<67 61<n<64
%55 >80 | 77<n<80 T4<n<77+.|  Tl<n<74 68=<n<71
%75 >85" 82<n<83 T9=n<82 | .76=n<79 73<n<76
/1 >81 78=n<81 ‘| 75<n<78 72EN<T5 69<n<72
1/5 S >87 84=n<87. | 81=n<84 78<n<81 75<n<78
2/2 1 >88 | 85=m<88 | 82<n<85 79<n<82 76<n<79
3 U 289 86<m<89 | 83<n<86 [i._ 80=n<83", 77<n<80
4 >90 87<n<90.|." 84<n<87 U 81=n<84 | 78<n<81
515 ¢ >91 88<n<9L ie . 85<m<88 82<n<85 79<n<82
75 i . >91  88<n<9L. | . .B5<n<88 82<n<85 79<n<82
11 T >92 89<n<93 - | 86<n<89 83sm<86 80=n<83
5. | 203 | 90m<93 | 87=n<90 84:n<87 815n<84
18/5° | . >93 90=M<93 - |  87=n<50: 84<n<87 81<n<84
22 . 294 | 91=q<94 | 88=m<OI 85=n<88 82:<n<85
30 294 91=m<94 |  88=n<91 - | 85<n<88 82<n<85
37 =94 91<n<94 88=<1<91" 85<m<88 82<n<85
45 >95 S 92m<95 [ 89<n<92 1 86<n<89 | 83<n<86
55 295, | 92=n<95 89<n<92 | 86=nm<89 i 83<n<86
75 ] >95 il 92<m<05 89<n<92 ;| +86<n<89 83<n<86
A More Efficiency = . e i e
B
C
D
E Less Efficiency
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5.1.3  Classification of energy efficiency in three phase- six pole induction motors

Classification of energy efficiency in three phase- six pole induction motors is calculated on
basis of energy efficiency (1) specified as per table 4. Energy efficiency rating scale provides

an index of products efficiency from A (the most efficient) to E (the least efficient).

Note: E & D gmups shaH be omttted from energy consumptlon labe] upon implementation of

this compulsory stand d by begmmng of the thlrd year.

Table 4_1ﬁdicat_és energy efﬁcie:ncy in thiee phase- 3 fgple inductié}tl m‘b_t_ors
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Table 4- Classification of Thres phase- Six Pole Induction Motors based on Rated Efficiency
Energy Group on basis of Energy Efficiency
Rated Power(kW) A B C D E
0437 > 77 Td<qy<77 71<n<74 68=m<71 65=n<68
%455 > 80 77<m<80 74<n<77 T1=n<i4 68=n<71
%75 >86 83=n<86 " 80=n<83 77<n<80 74<n<77
11 >87 __;::e-““:”:4"'"'84511<8.7 8_151]{"3@“-“--;__ 78<n<81 75=n<78
1/3 >88" 85<n<88 82<m<85 | .79=m<82 76=m<79
272 >89 86<n<89 |° 83<n<86 80=n<83 77<n<80
3 >90 87<n<9® | . 84=n<87 81<n<84 78<n<81
4 F290 o 87<m<90" i 84<m<87 81<n<84 78<n<81
5/5 Tno>9L 88<n<91 | 85<n<88 |. 82<n<85 . 79<n<82
7i5 >92 8902 | 86n<89 | 83=n<86 | 80<n<s3
11 >93 90<<93 | - 87=n<90 84<n<87 . | 8l=n<84
15 93 “90<<93. | .. 87=n<90 84=n<87 81<n<84
18/5 >94 91<n<94 |  88<n<9l 85<n<88 82<n<85
22 94 | 9l<n<94 | 88<m<9L 85sn<88 |  82<n<85
30 ¢ 294 | 91en<94 |  88<n<91 85<n<88 - | 82<n<85
37 >95 | . 92<n<95 | 89=n<92 86:1<89 83=m<86
45 295 | 92=<95 | 89m<92. | 86=<89 | 83m<86
55 %95 T 92<n<95 89<n<92 86=n<89" 83<n<86
75 >96 - 93<n<96 | 90=n<93 . 87<n<90 84<n<87
A More Efficiency =+~ T S
B
C
D
E Less Efficiency
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5.1.4 Classification of energy efficiency in fhree phase- eight pole induction motors

Classification of energy efficiency in three phase- eight pole induction motors is calculated on
basis of energy efficiency (1) specified as per table 5. Energy efficiency rating scale provides

an index of products efficiency from A (the most efficient) to E (the least efficient).
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Table 5- Classification of Three phase- Eight Pole Induction Motors based on Rated Efficiency

Energy Group on basis of Energy Efficiency

Rated Power(kW) A B C D E
%75 =717 T4=m=<77 71=m<74 68<n<71 65<n<68
1/1 >80 T7<n<80 T4<n<77 T1<n<74 68<n<71
1/5 >81 78<n<81: | 755m<T8 72<<75 79<m<72
22 >8a | 8l<n<s4 | 718<n<8l..| 75=n<78 72<n<75
3 >85 §2<n<85 | 719<m<82 | - 76<n<79 73<n<76
4 287 84<n<87 | 78<n<81 75<n<78
5/5 L >88 85<m<88. | 79<n<82 76<n<79
715 a0 86=m<89 =il | 80=<n<83. 77=n<80
11 §7<n<90 | 84<n<87 | §lem<84": 78<n<81
15 & b =8 §9<n<92% | 86=n<89 ".83<n<86 |  80<n<83
18/5 o+ o 292 89<n<92 |- B6=n<BY 83<n<86- |  80=n<83
2 & . >93 T90<n<93 - |- -875n=90 84<n<87 |, 8l<n<84
30 -+ | 293 T90<n<93 | 87<n<90 84<n<87 | 8ln<84
37 0 S >94 T 91<n<94 |  88<n<91 85<n<88 | B82<n<85
45 >94 | 9l=n<94 | 8801 85<n<88° | 82<n<85
55 . opei 5295 92<n<95 | 89<n<92 - 86=m<89. | B83=n<86
75 o i Sl 92zm<05 [ 89<n<92 86=n<89 |  83=n<86

A More Efficiency = o T B

B

C G,

D

E Less Efficiency s
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3- Rated output power or kW

4 Rated power fctor

52 Numeral amount of energy efficiency shall be inserted in energy label.
53 Insulation layer of motor shall be mentioned in energy label.

Note: If insulation layer is specified in specifications plate and motor marking, it is not

required to be mentioned on energy label.
6 Energy label e L

Energy label contams information about er1ter1a and technical spec1ﬁcat10ns of energy

consumptron in' each product Also, in en rgy label in three phase electrlc mductlon motors
energy. efﬁc1ency is. compared with accepted criteria in this standard (refer to ﬁgure 1.
Informatlon on the label must be clear and ehgrble Regardmg three phase-electrrc induction

motors energy label must be placed on the motor or f'a"' ached to it. Label must be easily

51ghted
quoﬁhtioﬁ-iﬁSeﬁ*ed in the label

F ollowmg mformatlon must be mserted in energy label de51gned for three phase electric

induction motors

I- Name or traclemark”’o'f the manufacturer

2-  Model or specifications of the brand

5- Numeral index of :e'r'ie'rgy: efﬁciency

6 nsulationlayer (ifrequired)
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Energy Label on Three- Phase Induction Motors

More Efficiency

_ Insul_ated layer:
© - Manufaeturer's name:

LeSS Efﬁ01ency o

Rated oﬁtput ,poWer_(kW): o

Power factor: " o e TR s et

Rated speed (R.P.M):.

Efficiency in rated load: |

: -Trﬁe'Trénslation Certlﬁed s : Tehran [

- Dee24,2009



