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Abstract - Generally, the generation methods of cooling energy are electric air conditioning (EAC) and gas
air conditioning (GAC). The EAC system is caused by increasing peak power during summer. Because the
electric energy has a characteristic of non-storage, the peak electric load has been issued social problem
annually whether the facility to supply is enough or not. Another way to supply cooling energy, GAC system
is worked by gas energy. The absorption chiller and gas engine heat pump have been commercialized for
cooling. However, the total capacity of GAC is much less than EAC and it almost depends on EAC for small
market. This paper described the status of cooling energy consumption in domestic and expected the cooling
energy to be consumed by electric and gas energy up to 2024 year. And also the benefit of GAC was analyzed
with the case of its expansion and it was aimed to give background to fit the GAC policy.

Key words : gas air conditioning(GAC), electric air conditioning(EAC), cooling energy, benefit analysis,
public side benefit, gas demand for cooling
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Fig. 1. Demand of Max. electric energy with cool-
ing energy portion.
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Fig. 2. Status of Max. electric power, consumed
energy and energy portions caused by
cooling(based on 2009).
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Fig. 3. Capacity of GAC and sites of installation
in Korea.

- 20 -



ke g gl tigk A

Table 1. Results of total cooling load due to both EAC and GAC

T & 2002 2003 2004 2005 2006 2007 2008 2009
"t ‘ ‘ ‘
(A=) 203 203 242 268 264 298 276 270
7~ R
AdediAlast| 1,572 1,395 [ 1,815 | 1,994 | 1,773 | 1,912 | 2,112 | 1,776
(MW)
g g
7] (MW) 8910 9003 | 10250 | 11560 | 12911 | 14313 | 13144 | 12777
ZhAy v & (%) | 15.0% | 13.4% | 15.0% | 14.7% | 12.1% | 11.8% | 13.8% | 12.2%
AA BgHs(MW)[10,482 10,398 |12,065 13,554 |14,684 |16,225 |15,256 [14,553

Table 2. Long term

expectation of total cooling load

T 09 10 T 11 T 12 13 14 15 16
Ho a2 (MW) 66,797 | 69,886 | 72,620 | 74,414 | 76,207 | 78,017 | 80,009 | 81,988
YAy (MW) 12,777 14,676 | 15,250 | 15,627 | 16,003 | 16,384 | 16,802 | 17,217
7 & (%) 12.0 12.2 12.3 12.5 12.6 12.7 12.8 13.0
7k~ d i (MW) 1,742 2,039 2,145 2,224 2,304 2,386 2,476 2,566
TN MW) | 14,519 | 16,715 | 17,395 | 17,851 | 18,308 | 18,770 | 19,278 | 19,784

T © 17 18 " 19 © 20 T 21 © 22 23 © 24
Ho A= (MW) 83,913 | 85,810 | 87,607 | 89,225 [ 90,713 [ 92,111 | 93,598 | 95,038
WA (MW) 17,622 | 18,020 | 18,397 | 18,737 | 19,050 | 19,343 | 19,656 | 19,958
Tk ) & (%) 13.1 13.2 13.4 13.5 13.6 13.7 13.9 14.0
Zh2 g (MW) 2,656 2,747 2,836 2,921 3,002 3,082 3,166 3,249
TR (MW) 20,278 20,767 | 21,234 | 21,658 | 22,052 | 22,425 | 22,821 | 23,207
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Table 3. Annually expected GAC capacity to meet the 20% of total cooling load by GAC in 2024 year

T 09 A)] 10 ! © 12 13 14 15 16

HojH g (M 66,797 | 69,886 | 72,620 | 74,414 | 76,207 | 78,017 | 80,009 | 81,988
Wk = (M W) 12,777 | 14,676 | 15,264 | 15,619 | 15,905 | 16,189 | 16,507 | 16,816
7k~ 3] & (%) 12.0 12.2 12.3 12.5 13.1 13.8 14.4 15.0
7k~ (MW) 1,742 2,039 2,131 2,231 2,403 2,581 2,771 2,968
FUFAIR (MW) | 14,519 | 16,715 | 17,395 | 17,851 | 18,308 | 18,770 | 19,278 | 19,784
AR FEF(HRT) | 2,354 2,518 2,631 2,755 2,967 3,186 3,421 3,664
TR T34 (HRT) 3,444 3,644 3,924 4,224 4,614 5,024 5,464 | 5914
T3l a8 (HART) 125 200 280 300 390 410 440 450
T T 17 18 19 20 T 21 © 22 23 24
o= (MW) 83,913 | 85,810 | 87,607 | 89,225 | 90,713 | 92,111 | 93,598 | 95,038
Y (MW) 17,110 | 17,393 | 17,650 | 17,868 | 18,055 | 18,220 | 18,400 | 18,566
Zh 23] & (%) 15.6 16.3 16.9 17.5 18.1 18.8 19.4 20.0
7E 3 (MW) 3,168 3,375 3,583 3,790 3,997 4,205 4,422 | 4,641
i = (MW) | 20,278 | 20,767 | 21,234 | 21,658 | 22,052 | 22,425 | 22,821 | 23,207
AR FEZ(HRT) | 3,912 4,166 4,424 4,679 4,934 5,191 5,459 5,730
FTHFEZF(HRT) 6,384 6,844 7,314 7,784 8,264 8,754 9,264 9,814
Tl B8 (HRT) 470 460 470 470 480 490 510 550

KIGAS Vol. 15, No. 3, June, 2011

- 22 -



gy BF

m. 7padet 2250t

31, UEAMH| £=X} SlE| s

Az Jtaly R W2 AYuAeSTE T
AE 71Zo 2 WHn BEx3 LS AE314
o} 700MWH LNGEF SHEHEHAAE 7Fo0 =2 &
Z7} A 7o) 700MwWe] vl 2 ¢ 17137t
198t By o)nf] ExMH| &S AXEE F5H)
3lal o] & dVE Ftsle] AAAHAAM AR
HE AEIIATE T2y vlEo] 20%9 49
Table 40 RE=n}e} 7Ho] 700MW A4 47]¢] 3]9)
EI7L RS oF 42 179 Qe] T4 3|9 A}
WAl g = A o 2 JEepdT)

2

A

32. Al HEE st FAH|

7tedi7] REE A3 AEFE dA r|Ee R
A4ststdon AxE BFE3FS o8t XYF
NS 23T AL FHL 52417 GHPL] §-
AZ 9282 F423 GHPY RFEF vES
7:3(20100 71#°0 2 GHP= AA fFEHFE&Z9
20% ol F7]ZHOZ GHP B3 371 dhHe
2 =3 99 RTE FT AN S Eshe] &

g3k
g5 A%

BF8%7]% : 300RT
GRIRTS AT (e]w COP= 1.3°1%)
- 100RT ®]%l= 57F/RTx100RT=5007+

o] thet A+

- 100RT ~300RT=4F/RT*200RT=80057+H
ojmg

ZAA| 300RT-&F2] A5
13005H94/300RT = 4.3%FU/RT

<GHPY] 79>

REE&#7]F  20RTR5HEF
TRTE A LFYS ALtstdA

- 2009H + (20x10) = 4009H/20RT
= 209H4/RT

ol Zo] & RTE BEF AFE A3y, o
Al A7)e] BEldEe] stayr7|E BgHlE
(GHP 30%, 52 710%)= 838t A A =
A5 4HE3 T

&2 GHPY RFH &S T
Ads FEE
437H/RTX0.7 + 209H4%0.3 = 9TH/RT

o

@9 RTS

Table 5= 7w w0 20%2] 739 A2
Tpe BEF FRE AES Al 202417}
A RzF FRAFRE 57569 Q09 *10d &7} 7]
Zo=2 37569 FFEoE BAAT) ouf AlF 7}
239 BF832 6495%RTO| T,

Table 4. Investment escape costs of power plant due to reduction of electric cooling load by GAC(in

case of 20%)

T - oAl 10 Tl T 12 " 13 C 14 © 15 © 16
ZF 23 (MW) 1,742 2,039 2,131 2,231 2,403 2,581 2,771 2,968
=S A (MW) 0 2,039 2,131 2,231 2,403 2,581 2,771 2,968
W 2 (700MW) 17)
28] (2 ) 0 3,150 3,150 3,150 3,150 3,150 5,250 5,250
@7k (g 9) 0 3,150 2,972 2,803 2,645 2,495 3,923 3,701
A7k A (2 ) 0 3,150 6,122 8,925 11,570 14,065 17,988 | 21,689
T C 17 © 18 " 19 © 20 © 21 C 22 © 23 © 24
7k 2~y (MW) 3,168 3,375 3,583 3,790 3,997 4,205 4,422 4,641
=37 A (MW) 3,168 3,375 3,583 3,790 3,997 4,205 4,422 4,641
vl 4 (7T00MW) 17 17] 17]
F 2w (9 9) 5250 3937 3937 3937 3937 5250 5250 5250
ERAGED) 3,492 2,470 2,330 2,198 2,074 2,609 2,461 2,322
A7k A (2 d) 25,181 27,651 29,981 32,180 | 34,254 36,863 | 39,324 | 41,646

*

A% B 159 9/MW
HA An): dhd A FA4H ] 50%(7.59 Y/MW)
2

AEL 6% 2&

*
ofy 1

*
ol

- 23 -

327} 22813 %) A|15¢ A|35 201149 69



Table 5. Expectation of subsidies size for the case of 20% GAC expanding

T ©09(AA) " 10 T 11 12 T 13 T 14 © 15 " 16

7F~ 8 (MW) 1,742 2,039 2,145 2,224 2,304 2,386 2,476 2,566
w &% (HRT) 125 200 280 300 390 410 440 450
B2 (ART) 125 325 605 905 1,295 1,705 2,145 2,595
A= (2 ) 17 180 252 270 351 369 396 405
2 2o (9 9) 17 197 449 720 1,071 1,441 1,837 2,242
A7k (e 9) 17 180 238 241 295 293 296 286
A7k (o) 17 197 435 676 971 1,263 1,560 1,845
T © 17 " 18 " 19 © 20 T 21 T 22 © 23 © 24

Zh2 3 (MW) 2,656 2,747 2,836 2,921 3,002 3,082 3,166 3,249
B &% (HART) 470 460 470 470 480 490 510 550
B @,( 4RT) 3,065 3,525 3,995 4,465 4,945 5,435 5,945 6,495
A ¢ o (o] 2 423 414 423 423 432 441 460 496
1% (91") 2,666 3,080 3,504 3,927 4,360 4,801 5,261 5,756
A7) 282 260 251 236 228 219 215 219
A7k A (o] ) 2,127 2,387 2,638 2,874 3,102 3,321 3,537 3,756
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Fig. 5. Results of cost benefit analysis for the
case of 20% GAC expanding.
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Table 6. Expectation of gas demand for cooling with the case of 20% GAC expanding

T S 09| T 10 T 11 T 12 13 © 14 15 16
FEEFEFEHRT) | 2,354 2,518 2,631 2,755 2,967 3,186 3,421 3,664
el a5/ (IRT) 71 163 113 124 212 220 235 242
ol B8 (ART) 125 200 280 300 390 410 440 450

o7t 2 (FE) 270 291 304 318 342 368 395 423

T © 17 T 18 © 19 " 20 © 21 © 22 T 23 T 24
FEEFEFEHRT)| 3,912 4,166 4,424 4,679 4,934 5,191 5,459 5,730
&3l 1 857 (RART)] 248 255 257 256 255 257 268 271
I3l 158 (ZRT) 470 460 470 470 480 490 510 550
A7t 2 (=) 451 481 510 540 569 599 630 661
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