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ABSTRACT: Simulations were carried out to investigate the characteristics of COz emissions
for an electric powered air conditioning system. The CQO; emissions were evaluated for vari-
ous simulation parameters such as a power source distribution rate, power plant efficiency,
power supply efficiency and system performance (COP). It was found that the CO: emissions
were remarkably decreased by increasing the COP of the electric powered air conditioning
system with storage tank. The CO: emission per unit refrigeration capacity is 0.6 kg/RTh.
And also, as the COP increase by 0.1, the CO; emissions decrease by 7.2%.
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‘Table 1 Carbon emission factor and combustion efficiency-IPCC statistics

. Carbon emission factor Combustion efficiency
Fossil fuel -

kg C/G]J Ton C/toe %

Lamp-oil 19.60 0.812
Light-oil 20.20 0.837 99.0

Heavy-oil 21.10 0.875
Anthracite coal 26.80 1.100 98.0

Bituminous coal 25.80 1.059
LNG 15.30 0.637 99.5

24)e ol g3ty TRt AlelA FEEtaL
913~ LNG(CH:=86.3%, C:Hs=86%, CiHs=4.0
9, Callio 1.196)0] el o)ArglwtA sl & A4 4
sbAdsh IPCCVO Al Al AlehaL R wha wlE A
ol ¥hA dzbep ojatslera HAR zhe] Ay
Poatvlale 44/128 w3 IPCCel ol atEbErA
ul Al geb oF 6% AL ZFelrt Wk olRAL 7
vetvicte] g zAdu] Apeje] ¢k Ao @t
ek wetd Fulo) A wiE ¥ = olatstE Ay
4 sra] F4etr] A oA AAg 4(4
of g affof dtAwE, Hulef M Af&Ehr AHES
boll upi} ekzte] zAJu] zbo]z} Al°_P
23 Ao dig olitsletA wiEASE A}
A Al v Bobestth mElA B o Fof A

Table 1o v} = IPCCAlA AlAl&tar
oeba W E A o] AenE mAS 44/128 3
g olitg v A wWEATE ol&3d COx HE
AlEgol M S 8 3hgn

1

HegzAayg 7o =g oj4idgds Wi
EA4& wdduldM & dAEE AAH A
FzA L] ol2ye ZE #48 n#ste Fig
13 o] s

dYFgxAlag 7teS 98 A48 QAT
olArstetA F 2A7FA7E wAEA HY £ oo
A Ay FRAAY T8 Fo g SY¢ 4
Wistel] i Hedeske] WA Hu F .ok
ol mat gz, 2AMH Fo] HEixER
daxoz A2 HoR A A~ wWE
ZF wd waidoh AF dHduelA sy

of ol olatslEA WM& AlEdolde 19969
IPCCol A AA G HHOe o] g8t}

Fig. 19 2t @44 o= 2 Co, ¥WiE%F A
a2 e thguh gt

A4, AAFEA2A AvEHE oux 9}
WK sdN FHGE F LAl E Al
CoPet 4#uMiRAagS nastd 78 4 o

A Pl

wE 429 49, 49 2 AR

F l efficlency

ossi

(> = (5
Piant efficiency

~@PPE

Power Plant

Combustion

Power source distribution

Suppiy of Electric
Power

Powar supply
efficiency

Econ Econ

Electric Powered Air
Conditioning System

I Refrigerator, COP]

J I

++iii++

Fig. 1 CO2 emission model.



436 R R L)

Table 2 Distribution of day&night average po-
wer generation-KEPCO statistics

Daytime Nighttime
(8:00~22:00) | (22:00~8:00)

MWh % MWh %
Hydro 92171 35 37981 1.7
Co-generation 3968 15 3734} 1.7

Heavy oil 12508 | 48 9729 | 4.3
LNG 40916 | 157 | 19270 86
Anthracite coal 7530 29 7205 32
Bituminous coal| 83346 | 32.1 | 78254 | 349

Nuclear 10238.1 | 39.4 | 10239.0 | 456
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Table 3 Trend of power generation-KEPCO

statistics
Year| 2000 | 2005 | 2010 | 2015
10°kWh | 10° kWh | 10° kWh | 10° kWh
Plant (%) (%) (%) (%)
Hydro 5610 | 4724 | 4566 | 4712
2.1) (1.4) (1.2) (1.1)
Coal | 97538 | 124443 | 144099 | 149,022
(366) | (37.8) | (375) | (34.9)
oil 26,142 | 28286 | 31,718 | 30,683
(9.8) (85) (8.3) (7.2)
ING | 28146 | 44326 | 43328 | 46,267
(106) | (135) | (11.3) | (10.8)
Nuclear | 108:964 | 126,364 | 153,156 | 190,125
(409) | (384) | (39.9) | (445)

Table 4 Plant efficiency and power supply ef-
ficiency~KEPCO statistics

Steam Plant Power supply
power efficiency efficiency
generation (%) (%)
Coal 36.86
Petroleum 37.45 95.29
Gas 35.68
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Table 5 Base COP of electric powered air

conditioning system

A2

System 0/0) 5 Pump, fan, etc
Air-con 3.22 0.05 kW
Ice capsule 297 0.33 kW
Ice on coil 2.65 0.33 kW
Ice slurry 2.85 0.35kW
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Fig. 2 Flow chart of simulation.
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Table 6 Simulation conditions

Simulation condition

Contents

Variation of power source

Variation of plant efficiency

Variation of power supply efficiency

Variation of COP for refrigerator

KEPCO statics
Difference of D&N 1~5%
Difference of D&N 1~5%
Difference from standard COP —0.4~ +04
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Fig. 3 Effect of electric powered air condi-
tioning system on CO: emissions.
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