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NEMA Premium 50hz levels

Three
Horse Pre- NEMA NEMA Star IEC
EPACct92 | Premium | Premium
Power EPAct 60 hz 50 hz Test
Method
10 76.7 825 85.5 84 83.8
15 79.1 84.0 86.5 85.5 85.2
2.0 80.8 84.0 86.5 85.5 86.2
3.0 814 875 89.5 88.5 87.4
5.0 833 875 89.5 88.5 89.1]
75 85.5 89.5 917 90.2 89.9
10.0 85.7 89.5 917 91 90.7|
15.0 86.6 91.0 92.4 924 91.6
20.0 88.5 91.0 93.0 924 92.3
25.0 89.3 924 93.6 93 92.7|
30.0 89.6 92.4 93.6 93.6 93]
40.0 90.2 93.0 94.1 93.6 93.6
50.0 913 93.0 94.5 94.1 93.9
60.0 918 93.6 95.0 94.5 94.2
75.0 917 94.1 95.4 945 94.5
100.0 92.3 94.5 95.4 95 94.9
125.0 92.2 94.5 95.4 95 95.1]
150.0 93.0 95.0 95.8 95.4 95.3
200.0 935 95.0 96.2 95.4 95.7|




Historic Efficiency Trend 2001- 2006
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Energy-Saving through the use of
energy-saving motors in Europe

8.0 ‘

‘ 7.0 i

60—

50 |
S 40
-

| 30

20 +

1.0

0,0 ; - ;
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007* 3

16




G ZRZN TGS
WEEE: EHFHSBFRAES
RoHS: HAHF&R&ETH BRI
RS
« EuP:  HEE™mIMRI RS
Reach: b3 miEM. PRAEFIFRAHIE

17

EuP Directive

Framework Directive 2005/32/EC
For the setting of
Eco-design Requirements for

Energy-using Products
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1. boilers

2. water heaters

3. computers and monitors
4. copiers, faxes, scanners,

11. electric motors
water pumps,
circulators, ventilation
12. commercial and 13.

printers domestic refrigerators
5. televisions and freezers
6. standby 14. washing machines /

7. battery chargers and
external power

supplies

8. office lighting

9. street lighting

10. room air conditioning

dishwashers
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Table 5 Percentage of use phase impact of BaseCase motors, considering only losses.

4000 h/year scenario

Motor Rated Power

Main Indicators 1.1 kW 11 kW 110 kW
Total Loss Energy. (GER) 99.08% 98,62% 98,32%
Total Loss Electrical Energy 99 87% 99.85% 99.83%
Water (process) 98,01% 97.77% 97.63%
Waste, non-hazardous/landfill 74.68% 53.53% 47 63%
Waste, hazardous/incinerated 87.63% 91,56% 93,58%
Emissions to the Air

Greenhouse Gases in GWP100 98,55% 97.98% 97.51%
Acidification Agents, AP 97.65% 94,37% 93,12%
Volatile Organic Compounds, VOC 94,50% 93,56% 90.91%
Persistent Organic Pollutants, POP 72,25% 68,18% 65,24%
Heavy Metals, HM 81,79% 74,16% 7061%
PAHs 82,98% 79,95% 71,76%
Particulate Matter, PM, dust 69,98% 76.36% 59.47%
Emissions to the Water

Heavy Metals, HM 77,55% 73,69% 70,86%
Eutrophication, EP 26,13% 26,20% 27.25%
Use phase dominates the life-cycle impact of the product.
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BaseCase vs. BAT

Environmental impact variation associated with the replacement of BaseCase by
BAT motors, considering only the use phase.

LCC Reduection (%)

Motor Rated Power (kW)

——*** Star - 2000 hiyear
— —*** Star - 4000 hiyear
—C—*** Star - 6000 hiyear
—/r—*** Star - 8000 h/year

4000 hlyear scenario Motor Rated Power
1.1 kW 11 kW 110kW
Main Indicators EFF1  Premium EFF1  Premium EFF1_ Premium
Total Loss Energy -36.38%  -48.94% -2265% -36.68% -18.53%  -33.51%
Total Loss Elecfrical Energy -36.90%  -4965% -2317%  -37.78%  -18.77%  -34 34%]
Water (process) -36,12% -4861% -2260% -3682% -1827%  -33,30%
Waste, non-hazardous/landfill -1557%  -2042%  -2.83% 7.02% -11,08% -5,55%
Waste, hazardous/incinerated -32,39%  -4358% -2125% -3462% -1762% -3221%
Emissions to the Air
Greenhouse Gases in GWP100 -36,04%  -4848% -2238% -36,13% -1834%  -33,01%
Acidification Agents, AP -3517%  -4729% -2088% -3269% -17.88% -30,87%
Volatile Organic Compounds, VOC -33,62%  -45,18% -20,33% -31,58% -16,53%  -28,86%
Persistent Organic Pollutants, POP -16,69% -2202%  -T81% -869%  -676% -5,76%
Heavy Metals, HM -26,25%  -3514% -13,48% -18,07% -13,03% -1822%
Policyclic Aromatic Hydrocarbons, PAH -26,77%  -3585% -1537% -19,52% -27,89%  -3525%
Particulate Matter, PM, dust -2213%  -2961% -1453% -1213% -10.89%  -1432%
Emissions to the \Water
Heavy Metals, HM -2557%  -3427% -1407% -2130% -1367% -20,29%
Eutrophication, EP -4,55% -5.90%  -1.24% 1.27%  -2.75% 1.78%
25
LCC as a function of motor rated power.
12
~—+—** Star - 2000 hiyear
** Star - 4000 hiyear
10 @ * Star - 6000 hiyear
—#—** Star - 8000 hlyear

1000
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Eh-star measurement CIFCUIL
Eh = Einphasig mit Hilfswiderstand = single

phase with auxiliary resistance

L1L2 L3

IU
ph u
. ?

Puv @ V

)UUW \V]

vph

Pe‘ m: PU\/ + PWV

Auxiliary resistance Ry, adjusts I, <0.3- 1,
> Positive sequence component |, shall be

(I, <0.3'1,), so that conditions of RRT are simulated. 29

uncoupled
induction
machine

small

B80034-2-1/FDIS © IEC — 18 —
Table 2 — Induction machines
metnoa | crauss | Preterraa metnoa | Requirsd facilities | wncertan
Direct
All single pnase
Torque measurement EER ayphase fouemeteridynamameter far || g
wl-load
=1 kW
Camoraten macnme teel Annex O Calbrated macnine See rioi= =
Dual-supply, back-in-back Macnine cel for full-load
test 812 Two lsentical units Low
Total losses
Calonmetnic metnoo Annex O Special tnermal enclosure, See rote 5
Single supply back-to-back Twa Igentical units (wound
test 821 rotory Low
Summation of loases,
-Iln ana without loaa teat
Tnree prase
Fay. determined from residual |, oo A e Targuemeteridynamameter far
T = 1.25 x MiHoag Lo
Fu from assigned value szz2s53 Wedium to nigh
FeL TTOm remaved rotor and Aumiliary mator wiin rated
reverse rotation test 822852 power = 5 x total l0s5es. P High
i from En-star test azass |iseewote sy Fiesistor for 150 T raten [r—
Summation of loases,
without load test
Currants, powers_and sip IT test equipment Tor oiner
Trom ine equivanent Sirculy tests 1s not avallatie (no
meathy 8z2a43 possibalty of applying rated Medium./high
ot Tom assignea vams load, no duplicate macnine}
NOTE 1 DUe t0 Measurement INaCCUrAcies, the determmation of Fi, TTOM residual OSSEE IS IMited o comelation
cosmmicients (see 8.2.2.5.1.2) greater than 0.95 and may have uncarisanfies of ine determined emclency exceeding
105 %
In e ~Uncertainty" colsmn, “Low- Inmicates trom tests;
SMEGium: InGicates A ProCeELre win s DASST D 5 SIMEIME BRYSICH Model of T machine.
MOTE 3 The meinod for Fie from Eh-star lest o sullable for molors between 1 XIW and 150 KW larger ratings are
unger consiseration. Te Meinod requires tnat the mnulng can be comnected In st
In e ~Uncertainty~ colsmn,
“Medlum* Ingicates a procedire which |s based on & slmplll!erl ERySical mael of he Machine: and ragn- naIcates &
procedure that Goes not determine il loss-components by tests
NOTE 5 Uncerainty ko be determined.

30
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N E
GKBIHL 100%)
w8 S L 98.5~99%

RSB HEZIPL  94.1~94.5%
T BB 93~93.6%
EERERBIHL.  93%
EPACT 91.5%

1975 <88%
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Complex conductor bar sh
die casting

e can only be made by

(1\
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Picture of atypical copper rotor motor

2pole rotor

S

4pole rotor
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Platform Concept

Al housing

Aluminum Copper
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AH 90-160

/ls L 3 NEMAE L
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FS 140-250

qEC Squirrel-Cage Motors
New Generation 1LE1
Frame size 100 to 160
Power range 0.75 kW to 22 kW
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