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Electric motors
M OtO rS d ri ve : USAI: _Induslry & Commercial
Electricity: 100% = 1'079 TWh/a
- pu m ps Handling & 052: ] _P1uggxfs

processing

= fans 80% '
compressors : air & cooling
transport systems

handling & process systems

/

~_ Fans, blowers

= others o ‘
Motors are responsible
EHEE FuTR - % |:> for 53-0/0-* of global
electricity demand
"y IEA World Energy Outlook 2016 Source: LBNL, US stock > 0.75 kW, 2019

ERIAE © Conrad U. Brunner ,Topmotors Webinar No.13 "New global motor standards
Copyright 2023 T ZE {35z move the market:Standars for energy efficiency electric motor driven systems"
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Electricity generation by fuel and scenario, 2018-2040
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Key milestones in the pathway to net zero

2025

No new sales of
fossil fuel boilers

2021

No new unabated
coal plants approved
for development

Mo new oil and gas
fields approved for
development; no
new coal mines or

mine extensions
1 020 GW annual

and wind additions

Phase-out of
unabated coal in
advanced economies

Gt CO;

Most appliances and
cooling systems sold
are best in class

All industrial
electric motor sales
are best in class

Overall net-zero
emissions electricity
in advanced
economies

2020 2025

2030

509% of existing
buildings retrofitted
to zero-carbon-ready

50% of fuels used

existing capadity in
heavy industries
reaches end of
investment cycle

Net-zero emissions
electricity globally

Phase-out of all

| unabated coal and oil

power plants

ll 50% of heating demand |
met by heat pumps

2040

2045

More than 85%
of buildings are
zero-carbon-ready

More than 90% of
heavy industrial
production is
low-emissions

Almost 70% of
electricity generation
globally from solar PV

and wind

2050

150 Mt low-carbon hydrogen
B50 GW electrolysers

4 Gt CO, captured

435 Mt low-carbon hydrogen
3 000 GW electrolysers

7.6 Gt CO, captured

All industrial

electric motor sales
are best in class

ERAE © IEA World Energy Outlook 2021
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V2.1 Global GHG abatement cost curve beyond BAU - 2030

JEIEA Rita Werle¥E {1 (*3)
2030 2Bk A8 2 © 1267 TWh

Abatement cost Gas plant CCS retrofit

€ per tCO,e _S:rftjecri?o?\l%h and burn agriculture Iron and steel CCS new build FI T
80 — Reduced pastureland conversion Coal CCS new build (1)1500%%7\53’] ';IZ?,E\ZZIK
Lighting — switch incandescent Coal CCS retrofit (2)420@;)(ij kx% f
60 | to LED (residential) Grassland management (3)E[I e R 25 /32
Appliances electronics rganic soils restoration
40 Motor systems efficiency |
. : L\ = == NS .
0 ||| [ oot e MEBULERTE : 279TWh
. [ y EENVESAFHO - 1,180 EETT
5 10 15 20 25 30 35 38 . .
20 ¢ L i o EFOA
eothermal Abat%ng:e(rjlt potential LR AE R A R S T
-40 Rice management 1-0g8 peryear *2 MAECER1114E12 G RAAEH 155 S 9P 4t
60 Small hydro Solar CSP *3 ! |EA’s 7th Annual Global Conference on Energy
) i Waste recycling Reduced intensive Efficiency Appliance Policy Event: Motor Systems
80 Efficiency improvements other industry — agriculture conversion Senderborg, Denmark, 7 June 2022
- Landfill gas electricity generation LHigh penetration wind
-100 LClinker substitution by fly ash SolarPV.
Buildi ffici build | ow penetration wind
-120 - —eul .|ng © |C|_ency rlew _u' Degraded forest reforestation
- Insulation retrofit (residential) L pastureland afforestation
-140 | “Tillage and residue management L Degraded land restoration
—Cropland nutrient management L Nuclear
-160 |- - Cars plug-in hybrid
180 | - Retrofit residential HVAC
— 2nd generation biofuels
200 - Appliances residential

BRI © McKinsey: Impact of the financial crisis on carbon economics: Version 2.1 of the global greenhouse gas abatement cost curve, 2010
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1P 2> % & % <l
kW 60Hz | B | # |60Hz | B | # |60Hz| PBf | #
(414 B oA LU U LU
0.75 1 755 - 825825 80.0 | 80.0
1.1 15 825|825 840 | 84.0 85.5 | 84.0
1.5 2 840 | 84.0 84.0 | 84.0 86.5 | 85.5
22 3 855 | 84.0 87.5 | 86.5 87.5 | 86.5
3.7 5 875|855 875|875 875|875
5.5 7.5 885 | 875 895 | 88.5 89.5 | 885
75 10 895|885 89.5] 89.5 89.5 [ 902
11 15 90.2 | 89.5 91.0 | 91.0 9021902 | _ g pg s
15 20 902 | 90.2 91.0 | 91.0 902 |91.0 —H—n
185 25 910 |91.0 924917 91.7]91.7
22 30 3600 o0 (910 %90 924 (024 | 2% [01.7 [924 __E,é_‘i$
30 40 917|917 93.0 | 93.0 930|930 , "
37 50 0924|924 93.0 [93.0 930|930 AR =18
45 60 93.0 | 93.0 93.6 | 93.6 93.6 | 93.6
55 75 93.0 | 93.0 941 |94.1 936|936
75 100 936 | 93.0 945|941 941|941
90 125 945 | 93.6 945|945 941|941
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3.5 7.5 895 | B8.5 917910 91.0 | 902
75 10 Q02 | B95 Q1741917 910|917
11 15 Q1.0 (902 924930 91.7 | 91.7
15 20 910|910 9301930 9171924 a—8%
18.5 25 Q1.7 (917 036|936 Q3.0 930
o 30 3600 Q1.7 (917 1800 036|941 1200 Q3.0 936 EFEA
30 40 924|924 941941 941 | 94.1 —H AL
37 50 Q30 (930 945 (945 941 | 94.1
45 60 936|936 9501950 945|945
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10 kW= P, = 200kW

n=1.1%In(P)-2.6+N

/
FMEG
L M E ( Fan motor
"ﬁ 5 g L8 Rl WA FE (KW) HVRM iR AL (%) efficiency
- # grade )
N i
0.75kW < P, = 10kW n=2.74% In(P}-6.33 +N
AC HE 40
Btk 10 kW= P, < 200kW 5 =0.78x In(P,)-1.88 +N
L 0.75kW < P, < 10kW n=2.74% In(P)-6.33 +N
BD 2R 58
10 kW= P, < 200kW y=0.78x In(P,)-1.88 +N
N _ 0.75kW < P, < 10kW §=2.74% In(P,}-6.33 +N
MIREE T AC 2.4 44
A R 10 kW= P, = 200kW n=0.78x In(P,}-1.88 +N
# - 2@
e o _ 0.75kW < P, < 10kW 5 =2.74% In(P,-6.33 +N
" BD >R 49
10 KW= P, < 200kW 5= 0.78% In(P,)-1.88 +N
_ 0.75kW < P, = 10kW 5 =4.56 % In(P-10.5 «N
o AC $E 61
1 A e 10 KW= P, < 200kW n=1.1%In(P)-2.6 +N
5, 3,
(% 4% ) 0.75kW < P, < 10kW n=4.56% In(P)-10.5 +N
BD 2R 64
10 KW= P, < 200kW n=1.1%In(P)-2.6+N
b 0.75kW < P, < 10kW =456 % In(P-10.5 N
AEH | AC B 62
(&) 10 KW= P, < 200kW n=1.1%In(P)-2.6+N
0.75kW < P, = 10kW 5 =4.56% In(P)-10.5 +N
AC R 50
BHER 10 KW= P, < 200kW n=1.1%In(P)-2.6+N
L 0.75kW < P, < 10kW §=456 % In(P)-10.5 <N
BD 2R 62
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C:ifsrnoiEdid o REE % (ducted inlet, free outlet) -
D: 5 di o 4E 4 (ducted inlet, ducted outlet) -
4 R TREAhE (KW) REDE DR/
BB B RN o
5. i B2 e R ALE WM - AR R TR SR AT -

CEFEE B R =4 B

6. MR ML AERAFTAA  HFE AR~ PEEEE i E A -
T oA E M R ETAAGEALS
HELE)E Pys q XPsg X Kps
PEFA ARC = =
KRIA ARC Des A L8 M) FPe Pe
EMFX BAD _ _EEAEFPy _ qXPfXKp
KRAA B e = N wmis) 5P Pe

FH AR AT
Mes » Me : W HIE A EHEREEAFN 2 HRELEERSE (%) -
Ps . P W BB RBHMFBH2 HREAS N FRLBAHHF (FE kW) -
q : RMFEE o R LRKAE (LE) 24 AR/ (m's) -

Pse t B FEEF L R (FdRi+ 0 KPa =101.97TmmAq) - B & Rprilid 55 4
{%# ( Mach factor ) 1% F 2 $5& -
pet iR 2R (CFdadi - KPa =101.97mmAq)
mRRAE -

kps . kp @ B AR - 2R er2 B 3 (compressibility coefficient ) -

#z CNS 7778 ~ ISO 5801 # AMCA 210 2 #3H5 -
B:ittuFmmr@Aissnd (TR kW) -

8. iE Mz E e LA 5% » A MEE AKX (Main Model )
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s T = The 4 Life Cycle Stages and their Marketing Implications
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Introduction , Growth | Maturity | Decline
‘® ) ﬁﬁﬁ%g;ﬂ WAEATER BE RA I ; I
9 srmomemmmex i | :
KR — o | | |
| Shake-out l ;
|
! | Saturation ;
n |
K<, | ! !
[ | | |
w > | | |
I I
,,,,,,, Take-off | | |
: : :
q I I
! | |
+ I | : L
: ! . Time
e Low sales : * Increasing sales :- Peak sales : * Falling sales
Eﬁ?ZOEm * High cost per 1* Cost per customer falls :° Cost per customer : * Cost per customer low
100hp =] 2053 == FE 1 customer | » Profits rise 1 lowest 1 * Profits fall
1l o' i . = : l. : |
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3.7KW 2 75kW % % 75kW I 200kW
7| AR E T F R (d=25) 4,300(7/kW) 4,100( 7 /kW)
i TR ST F R EE(d= 15) 2,700(7/kW) 2,400( 7 /kW)
4
#
TR T R EE(d=5) 1,000( 7= /kW) 700(7=/kW)
R EF R (d=15) 1,100( 7= /kW) —
FEN I REH(=5) 1,000( 7 /kW) —
e R A es A
7.5kW X 75kW + 3% 75KW 2 200kW
7|7 R g T RE(d=30) 5,000( 7 /kW) 4,800(7/kW)
*
%%ﬁ VR E 7§ R SE(d=25) 3,300( 7 /kW) 3,000(7/kW)
U
g T § REE(d=15) 1,000( 7= /kW) 700(7=/kW)
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