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ABSTRACT: In order to save the energy in apartment houses, it is essential that the energy
amount consumed in heating per household should be surveyed and analyzed according to
heating method, which can be classified into unit, central and district methods. As a basis, we
selected the household with nominal area of 32py. because it accounts for the most per-
centage in Korea. It is estimated that the gas amount for cooking is 90m® and the energy
amount for hot water supply is 11.41 G] for a year, which is necessary to calculate the
heating energy. Through the survey of actual energy consumption in Seoul and Gyeonggi, the
energy amount used in heating can be obtained according to the heating type: 26.02 GJ/year
for the unit heating, 28.09 GJ/year for the central heating and 40.61 GJ/year for the district
heating.

Key words: Heating energy(d¥ol1#]), Unit heating(7}'@d%), Central heating(F %),
District heating(® € ad%), Gas amount for cooking(FA+-E& 7t2ALE%), Hot wa-
ter supply(= %)
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Fig. 1 Distribution chart for the number of apartment households in Gangnam-gu.
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Table 1 The annual gas amount for cooking

Disc | ford of | verae o
Apartment 88.52

Seoul | Multi family 83.81
Detached 91.71
Apartment 92.82

Gyeonggi| Multi family 119.43
Detached 95.20

of Au® HF oz FL 3743 GJ/year, 95%
A 7L £1.32, EFHAE 340G]/yearo] ot

23 LNG sy
LNG F9d%e] Hgd 8794 EA

Table 2 The annual gas amount consumed in
apartment houses of unit heating type

Gas Gas |Energy for
Number | amount | amount | heating
Area of consumed| per and
households| in area |household| hot water
[m®/year] | [m*/year}| [G]/year]
1 349 418,319 1,199 40.55
2 107 120,218 1,124 38.01
3 181 204,155 1,128 38.16
4 109 98,921 908 30.71
5 229 236,244 1,032 34.90
6 96 111,288 1,159 39.22
7 118 137918 1,169 39.55
8 113 119,443 1,057 35.76
9 323 360,434 1,116 37.76
10 184 229,444 1,247 42.19
11 794 835,719 1,523 35.61
12 126 151,121 1,199 40.58
13 158 175,909 1,113 3767
14 100 115,931 1,159 39.22
15 112 121,973 1,089 36.85
16 202 185,458 918 31.06
17 176 192,516 1,094 37.01
18 140 171,087 1,222 41.35
19 219 248,133 1,133 38.34
20 365 485,088 1,329 4497
21 102 117,820 1,155 39.08
22 171 156,223 914 3091
23 389 389,003 1,000 3383
24 104 100,555 967 3271
25 245 270,079 1,102 37.30
26 274 303,600 1,108 37.49
27 78 91,448 1,172 39.49
28 187 206,996 1,107 37.45
Average= confidence
imefv o 9556 1,106+39|37.43+1.32
Standard deviation 100 3.40
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Table 3 The annual gas amount consumed in
apartment houses of central heating

type
Gas Gas |Energy for
Number | amount | amount | heating
Area) of consumed per and
households| in area |household| hot water
[m®/year] | [m*/year] | [G)/year]
1 486 695,192 | 1,430 41.14
2 329 481,3251 1,463 4207
3 322 466,237 | 1,448 41.64
4 603 967,940 | 1,605 46.16
5 469 7049711 1,503 43.23
6 1,341 1,796,433 | 1,340 38.53
7 710 1,039,538 | 1,464 4211
8 2,190 [2,723,130| 1,243 35.76
9 320 462,417 1,445 4156
10 476 679,551 | 1,428 41.06
11 315 403,249 | 1,280 36.82
12 400 554,128 1,385 39.84
13 1,240 15749581 1,270 36.53
14 624 879,392 | 1,409 4053
15 1,320 1,907,378 | 1,445 4156
16 690 920,180 | 1,334 38.35
17 740 1,139,289 | 1,540 4428
18 595 736,533 | 1,238 35.60
19 634 642,346 | 1,013 29.14
20 355 462,417 1,303 37.46
21 360 484553 | 1,346 38.71
22 372 424575 1,141 32.82
23 604 914,060 1,513 43.52
Average™ confidence | 373+50(39.50+ 1.69
Standard deviation 136 3.89
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Table 4 The annual energy consumed in apartment houses of district heating type

Energy Heating Energy Heating Hot Public Power for
Number amount energy supplied energy water energy heating
Area of supplied used per per per per and
households| in area in area | household | household | household | household | hot water
[G]/year] | [G]/year] | [G]/year] | [G]/year] | [m*/year] | [G]/year] |[kWh/year]
1 222 12,389 7,924 55.81 35.69 65.16 1.77
2 133 9,111 5,499 68.50 41.35 575
3 134 8,502 5711 63.45 42.62 74.00
4 143 9,465 5,986 66.19 41.86 62.17 —0.67
5 136 8,006 5,195 58.87 38.20
6 798 41,540 24,963 52.06 31.28 1.60
7 235 17,850 11,550 75.96 49.15 72.72
8 836 41,349 25,616 49.46 30.64 1.21
9 1,243 61,195 39,045 49.23 3141 59.97 153 223
10 504 21,532 15,344 42.73 30.44 61.14 —-0.35
11 213 11,391 10,402 53.48 48.84 64.46 297
12 159 7,308 5,493 45.96 3455 64.79
13 93 4,691 3,836 50.44 41.25 61.87
14 326 15,161 11,546 46.51 35.42 68.07
15 120 5,939 4,661 49.49 38.84 66.39
16 229 12,293 8,322 53.68 36.34
17 372 20,001 18,098 53.77 48.65 48.07
18 263 15,727 12,940 59.80 49.20 211
19 354 20,807 16,156 58.78 45.64
20 425 25,676 22,218 60.41 52.28 68.05
21 711 39,748 32,885 55.90 46.25 64.61
22 462 29,629 15,787 64.13 34.17 795
23 230 12,814 9,384 55.71 40.80 52.41
24 4,998 215,743 152,991 43.17 30.61 431
25 4,450 232,069 224,211 52.15 50.38
26 784 48,557 39,158 61.93 49.95 64.99
Average= confidence interval of 95% |55.73+3.23[40.61+2.90|63.68+3.47
Standard deviation 7.99 7.19 6.57
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Table 5 Comparison of energy consumption for heating and hot water according to heating type

Supplied Used energy _ Energy loss
energy Heating Hot water Total mdumnag f ublic
[G]/year] [(G]/year] |[kcal/m’year]| [Gl/year] [G]/year] [Gl}s/yiar]
Unit heating 44.03 26.02 (71,959) 11.41 3743 10.18
Central heating 54.65 28.09 (77,683) 11.41 39.50 15.15
District heating 55.73 40.61 (112,307) 11.41 52.02 3.71
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