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(A Study on the Estimation of CO, Caused by Reinforcement of Efficiency Standard for
Residental Air Conditioners)
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Abstract

Due to rapid economic growth, the usage of residential cooling electrical appliances such as air conditioners
and refrigerators has increased dramatically for the last decades. In other to reduce its energy consumption, the
authorities have applied energy efficiency standards for principal appliances, including air conditioners. and then
it can anticipate environmental effects. In this paper, it presents the actual procedure to analyze the effects for
the decline in the CO; emissions and its methodology for the efficiency improvement of the air conditioner that
takes a great portion of the summer power uses.
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Fig. 1. Analysis process of CO: reduction effects
caused by reinforcement of efficiency
standard for air conditioners
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Fig. 2. Total accumulated distribution estimation

of the air conditioners using Bass
Diffusion Model
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Table 1. Calculated analysis results

d4x N([t]) ND RD NR

2008 | 9109581 | 721369 | 62653 | 784,022
2009 | 9340422 | 730841 | 71,727 | 802567
2010 | 10573481 | 733059 | 82033 | 815092
2011 | 11,301,416 | 727935 | 93,714 | 821,649
2012 | 12,017088 | 715672 | 106920 | 822592
2013 | 12713837 | 696,749 | 121,809 | 818557
2014 | 13,385,716 | 671,879 | 138538 | 810417
2015 | 14,027,673 | 641957 | 157,264 | 799,221
2016 | 14635665 | 607,992 | 178136 | 186,128
2017 | 15206,708 | 571,043 | 201,284 | 772,327
2018 | 15,738863 | 532,155 | 226811 | 758966
2019 | 16,231,170 | 492,307 | 254,781 | 747,083
2020 | 16,683546 | 452376 | 285198 | 737574
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Table 2. Energy saving while reinforcing
efficiency standerds

R | Asdaw | Anw
U= Sage | (MWhvear) | (MWh/vear)
2008 784,022 344,871 34,487
2009 802,567 353,029 35,302
2010 815,092 358,538 35,853
2011 821,649 361,422 36,142
2012 822,592 361,837 36,183
2013 818,557 360,062 36,006
2014 810,417 356,481 35,648
2015 799,221 351,557 35,155
2016 186,128 345,798 34,579
2017 772,327 339,727 33,972
2018 758,966 333,850 33,385
2019 747,088 328,625 32,862
2020 737574 324,440 32,444
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Fig. 3. Each generator every time
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Fig. 4. The air conditioner’s using pattern
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Table 3. The air conditioner’s using capacity

Ao 2R
AZ | ABRER(W]) | FH-E0%D) oWy
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 0 0 0
7 72.43 0.005 174,156
8 14438 0.01 348,371
9 72.43 0.005 174,156
10 289.73 0.02 696,683
11 579.48 0.04 1,393,427
(104

A | ABAEEBWD | A% ‘miifysz
12 796.78 0.056 1,915,954
13 1231.38 0.086 2,961,010
14 1593.56 0.111 3,831,909
15 1448.68 0.101 3,483,538
16 941.65 0.066 2,264,326
17 869.20 0.061 2,090,111
18 1086.53 0.076 2,612,698
19 1303.83 0.091 3,135,225
20 1376.25 0.096 3,309,382
21 1231.38 0.086 2,961,010
22 796.78 0.056 1,915,954
23 362.18 0.026 870,899
24 144.88 0.01 348,371
A 5819.94 1 34,487,187
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Table 4. Applied generator every time

oaa a7 anw
= (IMWh/year])
A eH(6-94) 523
LNG(12-154]) 8,709
Z#(9-1241,15-244),00-03A)) 25,256
¥ A 34,487

B 4% R Z&VE 100%] 4 2ARA 43
EuAE 24 2hed HerREe VIEes 1

2 A3 Mee S2MWh/yvear], LNGE= 8709

[MWh/year], fE 25256[MWh/year]?] A=
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Journal of KIIEE, Vol.23, No. 1, January 2009



5. CO, HIE¥ A&t X CO, HiE
¥ YO ME FHY B4

5.1 CO; HIEY &yaEX

CO: W& AN 7L thest o 47) %
2 Uro] Az % 9l
5.1.1 HEH A L

> ARLH Rkl )=

-4 2 | MIWh] X Heat Rate [btu/k Wh)
B & [keal kg, 1]

% 0.252 [kcal /btu)
©)

AR v 7 A5 o] Heat Rate®
et 2t ARe HEHFoR o] 78 F itk
0.252% keal T2 237] &l ¥ Aojth o}
o] & 59] wbd g Average Heat RateZ o]-g-3}o]
Z4Zye] AsanjHg TaIvHb)

E 5. &MY Average Heat Rate
Table 5. Each generator’s Average Heat Rate

gl Heat Rate(IBtu/kWh1)
gk 8,538
LNG 9,307
i 9,383

i) Ae dgue =
523[MWh)] < 8,538 {btu/k Wh)
6,400kcal

X 0.252 [kcal/btu)
=176[ton)
ii) LNG 91848]% =
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9, 550kcal
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Table 6. Fuel a low caloric value in domestic
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