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A Study on the Energy Efficiency Standard for Motors
Using Diffusion Models and Learning Curves

Kim, Jung—Hoon"
"Hongik University

Hwang, Sung—Wook’

Abstract - In this paper, the situation of energy
efficiency standards for motors and diffusion states
are analyzed and a new methodology is proposed
using diffusion models and learning curves. The
existing diffusion models could not explain affects
from new appliances’ penetration during the diffusion.
But a mixed diffusion model with learning curves or
learning ratio is studied to explain this penetration.

1.4 £

$evetel quxaue wEgue WY, AHF

o A Dudd B2 AN G
3 Ee AFAE fAsm vk 1 A #FEAL
29 423 @) dein g9 oae WAy
B 48873 $4% AFeds ¥ FYA7IAA
471719 AUARFE #3 A7 E 27} 2
3o ANdz, A suigd g Ugds
VEHEF = AL YHOE FASE SFo] 449
o 9o 3y @A oleld nx eI oA w &
129 W® FUs] 71Fd g AAHA BAHL of7)
oFoiA T g4 e Aol

HE A€ FH 4@% a7 TFS
Mahlia[1]19} Turiell2] 52 F2 Y& 1, o
7hA71718 e o A87E A3 E F9s
3, B&71F HAAA HNEHA FARFL s
A d2¥oz Hgste "J‘l’% A A3 1

e
_(,){_A‘

& ANBHE At 4 o

s ARt DAE H5Rel AN TN
geltnE ¥ 4 glovl, AAA LY 3 7w s}
2 032 AARE 2P FY £, 5 457

& to

o
3
o
W
3 ,
AE7|E BE dFE BAFHOE AgHz: QA
o H, FUAME nES)Y HFEIEF pHIS
Bass9 #i2#H g 01%8}04 TEEV|7IY HFFoE
AARY, SRy, Wo)RY Fom oYdA =g s
e 2ye AL 2@1, a9 tﬂre Aztgs Ay 4
A8F F kA Rgog FRIS 4T A7 18
" b QIoH3l 28y o] d3E ) 1 By Fo Nzg
71719 §Fo2 Qo BFFH F= JgL vy
T gl 3o U9

£ =RdME 7iE 979 EAYes A¥d B3I
o HgE FARY FGE MdE HGH sy
& Aoy FAHH, d¥Hoz dadd 57
o HgoF B A HEo| 5 EE FHR
FL gt AddTE B 2 Rsove 1%
g ddoz iy

Won, Jong—Ryul™
""Anyang University

xw

Oh, Min—Hyuk™"
"Incheon University

Lee, Byung—Ha

2.2 £

21 5871¥% 248 By
2EE7I7IY BPFEEL 7|E dAFfeA Aury, &
=2Y, Polryoz FEIFAEHE] £ d7AME o

e deRyg e 3% Awsld A471FE naF A
Aetgtt, Agstes YL 7EA7
BE, 2EE7)7] R ¥ E8VIE Agd W BF
T A A2 FEIE, FEy 28 7z 4 (1), (2),
(3 2g. 7N, FCe W77 ZAA3e 2vls)
9, 71&771s DA o FAFEA W s/ B
b AP REe MgE BF 54& dHUA g1 3
87171 A7 ZAFAN 71E717] HFRES
A g FC- RCo Wald 713 B9 HE 29 4|
&2 RgEAL Jeldd 43y 287 F, 53 FA
FEAE A= A HA 1E&7)717F nEEVIVIE Y
Aot EAE W9 RogM, ARG = A€ k
ol&}el 71&717] AEo] £H(l)o] o] BEE77Z
WA= Fg ousia, Ek)ARCk,s-i% o 4w ¢l
o] AEEANINE Eﬂiﬂil—“:— °ok% ojug}, olg, no] 0
o]d HAEAZAZ ABHZ A, nol 1o]H HAAEA
7} *IGEEJL Al H B & 41316}04 AN VC,E W

F= o, AQdE dallFe FHE ZYo] FAHHY
At
a+1 p+q)7—(p+q)(

RC FC./; Wdt - TLI/CVs (1)
B +lp(p+q)le (p+alt

DCS—(FC—RC;)/S W(ﬁ“'WVC (2)

s+ (p+qlt

VG, = (ang, +aaG,) [ % 3
A7NM, ARG, =RCyy = RCy(o—1y—

ololM VC, BHF BEE7|ZIE RASE Fo] Bolu

W, HAZEA ABE7] A7 BEE nExE7]79
%ol o sl A 1337]7] B Fol7l WA= AFHE
Yetl A "ok ol <2 ®E 1> o] FEHFA ”‘°ﬂ"‘1
749 g 7}?‘49.3 AoRAN, 71N &89 &
43 BREY Fde #AE A3l F 9;1‘4. °] sy
9 L AF GE 3o AR FIz ™Mz £
gudgatgdot. At 2ygE F3tod A A 28
71Ee FF ol wet RFEAS EAGoEN HIT
A&7IE 7€ AFeA doh

- 192 -



Ho 9 FL of A 1 0. o bt -y 14 o &

fo R Mo

e o g

A HYESH AY

o
<a2¥ 1> 23% FUHS gEE Y 8

22 a&71EY 44

Mahlia[11¢t Turiel{2] 2 X&71F§ HAE 9
F7171 dF A FE glel dBAHeR AT ES
*}%a}ﬁt} <1%3 2> M ®e Hheh o] 32478 X

| date] W AEE HEST o] ELE AFY
OE 3’411 % *éﬂﬁ}“%—tﬂ ol X3} 77, o
Auvttk 23 e 543 &£¢ ¥ 7led] AR R
3‘01%“1 *‘Zﬂ ’%%?‘5}7%1 2 9 538 F4E AT
™ ey -
" P ——
GIRY 4
S0
A3 13XE 2800 EEKAE 25000 R0 FHHX

Vooling Capacivy {Btah)

<Y 2> Teojrjet dufeojd a87F(1]

A8(%)
100
95
%0 o
85 =

80

7%y
70
85,

0 20 40 60 80 100 120 140 160 180 200
HE7| BB(W)

<29 3> AFREREY A998 287 BEX

T
14 (1
ol (U
N2
LA
fot P

E I>olA 2 upsh Zo] ey 4

Bge §3o) 242 Folxt Aeg

& <™ 3> AT Zo] 2ags

B 32 %0 L,
) rlr i

o
o
2

% (o
Rl

i

lo
k’J

i

i
2o M
oo
N

|
fox
2 o
3%

o

>

2 Hgdrh Ansge Fold &
AF
(o]

il
£ lo

g0 A = £ g

O g
do ”
Agf'v‘

X% o, o it —

<y > 0 g o &

Hox

tﬂ, E*é 239 igi 71 AR o2 _{Eﬁé@‘

e o e 0% Ay es ed A%
9 BE A% Al W oY £
ovl mE ngel LA & A2
| B0 mebd, B dPeaE 187)
AL TE AT A LEAR AT A2

> 2 gt Haxaed AWE 01%

min E (y; — o)* (4)

i=1
ool wal, 248 e HE)SH Bk,

4= 3.2583Ln(z) + 78.599 5)

3. AT

EME} HAE7|8 HEeE HARE
7? ojgA WEeA HE
} m ;‘zl.uﬂ g-;q z;'q HLo}
Ug ALY, Fag02

1992d ¢l S0HP °]3
FAKS C 4202)] nEE? ’1\_35}931, 1997
ol 200 kW o18t2 A& &% Sd AT &
A nEE A7 34%%1?—1011*1 3 F=dE7
=AY soovelste] A g 3¢ FEHEFZIEAM KS C
4202 74 olel A4 %56%71 i TR g
ol UWMtHEIINT &4 20030% X AAAA &
g0 4710% BE AFHE AF/E I, TlfA
= 19969 19 KS #7449 &80 273% AX AFHA
31, 19924 12€9 }FAAAFAEKS C 4202)°0 dwrg A
st 34 REAT71Y S0HP olatel et nEE J1E
01 *“*9"“ wel FEEH DELFE ojUsty &

a3 sl

_,..4
]
02:, i

oft Ho
Ml
Y,
oft
N,
> 2,
g,
@
_?L
My
ofd
i

<E 1> AN FEAE AHE 587F[KS C 4202]
(24 1 %)

AHE7)8%| 253(3,600rpm) | 43H(1,800rpm) | 657(1,200mpm) | 8(900rpm)

KW | HP |22Y |22 8|22 2188|2278 8Y RFY (DALY

04 | 05| 640 | 786 | 650 ] 793 | 640 | 780 | 640 | 740
075} 1 | 700} 816 | 715} 85 | 700 | 80 | 700 | 795
15| 2 | 760 | 840 | 780 | 840 | 765 | 85 | 130 | 85
22 | 3 | 795 ] 85 {810 875 | 795 85 | 750 | 840
37 15 | 85| 875 | 80| 875 | 825 | 8.5 | 780 | 85
55 | 75|85 85 |80 8.5 | 845 | 85 | 800 855
75 110 | 85| 895 |80 | 895 | 85| 85 | 810 85
11 15185 | 92 | 870 910 | 85| 902 | 840 | 85
15 | 20 | 880 | 902 |80 | 910 [875] 902 | 85 85
185 ;25 | 880 | 910 | 85| 924 |80 | 917 |85 | 85
22 |30 | 80! 910 [ 890 | %24 |85 | 917 |85 910
30 | 40 1890 | 917 [ 895 930 |80 | 930 | 80| 910
37 | 50190 | 924 | 90| 930 | 900! 9.0 |85 | 917
45 | 60 | 902 | 930 | 905 | 936 | 0| 936 | %00 | 917
55 175|902 ] 930 | 905 | M1 | 05| 986 | 02| 930
75 | 100] 905 ] 936 | 907 | 945 {907 | %41 | 05| 930
90 {120{ 907 | 945 [ 912 | %45 [ 910 941 | 907 | 936
110 1150 910 | %45 | 915 | 950 | 910 | 950 1910 | 936
132 175|912 | 945 [ 917 ] 950 |95 950
160 | 215} 915 | 950 | 920 | 950 | 915 | 950
200 12701917 | 950 | 924 | 950

32 nAgAE nE 4%

E7lE 190 ERE A% HRev], 279
- 2re %%ﬂq.Wﬁﬂ4a144‘4
QedEle) wgdn ZARA dshd, oF A
_“ =

A3 sulgre] Zrtata 2001 Z1E A 1228509
Wt ey AA guiEe] HstH ofAx wm g
o), olo] wEt AdEe nES MEFV] BIFEE



5%ulsto g &Absla gloh

<E 2> REEAE7] BF Fo|l4]

1993 1997 2001

o d4(xd) 3,284 5,163 8,446
- A8 2,314 - 4413
o & ZFHMW) 29462 | 55328 | 76,792
- A8 20,725 -1 53336
o & FHkW/h) 9.0 107 9.1
- Ak g 9.0 - 12.1
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wha [=24] 200011 | 200112 ] 20023 | 2002712 | 200472 | 200571
2 200 180 200 222 244 269

1HP | 4p 165 148 165 183 201 221
6p 225 203 225 250 275 303

20 325 292 325 361 397 437

SHP | 4p 267 241 267 297 327 359
6p | 373 335 373 414 455 501

2p 560 504 560 622 634 753

10HP | 4p 491 442 491 546 601 661
6p 676 608 676 751 826 909

2p | 1,030 927 1,030 | 1,144 | 1258 | 1384

20HP | 4p 896 806 896 995 1,095 | 1,204
6p | 1310 | 1,179 | 1316 | 145 | 1602 | 1,762

2p | 2393 | 2154 | 2393 | 2695 | 2925 | 3217
40HP | 4p | 2,100 | 1,888 | 2100 | 2333 | 2,566 | 2823
6p | 2517 | 2266 | 2,517 | 2,797 | 3,077 | 3,384
2p | 3841 3,457 | 35841 | 4268 | 4695 | 5164
60HP | 4p | 3,428 | 3,085 | 3428 | 3809 | 4190 | 4609
6p | 4,621 4223 | 4693 | 5214 | 5735 | 6309
2p | 7588 | 7079 | 788 | 8762 | 9638 | 10,602
100HP| 4p | 6242 | 5617 | 6242 | 6935 | 7629 | 8391
6p | 8095 | 7285 | 8094 | 8994 | 9893 | 10,883
2p | 16958 | 15262 | 16976 | 18,842 | 20,726 | 22799
200HP| 4p | 11323 | 10,191 | 11323 | 12,581 | 13.839 | 15223
6p | 13829 | 12447 | 13829 | 15366 | 16903 | 18,593
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