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ABSTRACT: This study is to present the typical energy consumption criteria and COp ex-
haust rate in multi-family housing complex by analyzing the energy consumption characteri-
stics. The contents and methedology of this study are as follows;

- Examining the documents of maintenance accounts, investigate the cost and its items ex-
pended by the annual maintenance in multi-family housing complex.

- Survey each consumption of energy sources, maintenance area, location of multi-family
housing complex, heating type, and so forth.

- After classifying with heating type of multi-family housing complex investigated, Scru-
tinize the energy consumption by each source.

- Analyze the characteristics of energy consumption and CO: exhaust through multiple re-
gression analyses of maintenance property.

- Suggest the typical enerpy consumption criteria (Mcal/m? - year, Mcal/house - year) and
CO: exhaust rate (kg-c/m? - year, kg-c/house - year) in multi-family housing complex.

The results will come into basic data for estimating energy consumption in multi-family
housing complex according to maintenance characteristics.
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Table 1 Sample number according to energy use resources

Energy resources used (unit) Sample | Household number | Maintained area (pyoung)
number | Mean | Range Mean Range
Central |Buncker-C, kerozen, diesel oil (L} 88 702 | 106—~10,802 | 16,244 | 4,132~ 82,462
heating type Gas (m”) 118 | 577 |140~ 3111 18882 | 3938~111,747
District heating type (GJ]) 78 747 1162~ 3,129} 23439 | 7,116~ 88,751
Sum 284
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Table 2 The calorie amount per energy unit™”

Energy resources used Unit Calorie
Diesel oil MJ/L 385
Gas MJ/m’ 46.1
Buncker-C MJ/L 414
Kerozene oil MJ/L 36.4
Electricity M]/kWh 10.5

Table 3 CO; emission unit per unit calorie

. @
according to energy resources

Energy resources used CO- € @ssion unit
(unit: kg-¢/MJ)
Diesel oil 0.084558100
Gas 0.088325540
Buncker-C 0.064046482
Kerozene oil 0.08204647
Electricity 0.084590000
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Table 4 The unit calorie of a multi-family complex

Total used calorie amount
Location Used calorie per area Used calorie per household
(MJ/m’ - year) (MJ/household - year)
Middle area 881.8 94,792.1
A type South area 7817 77,4195
Mean 8744 93,420.6
Middle area 1,104.6 119,751.5
B tyvpe South area 831.1 03,3229
Mean 1,033.6 112,890.2
Middle area 1,073.0 05,379.1
C type South area 1,014.4 101,060.8
Mean 10399 98,5876
Middle area 1,0135 105,355.1
National mean South area 836.5 96,730.3
Mean 990.0 1027188
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Table 5 The unit calorie of electric energy
Total amount Household part
Location Used calorie Used calorie Used calorie Used calorie
per area per househoeld per area per household
(M]/m? - year) | (MJ/household - year)] (MJ/m? - year) | (M]/household - year)
Middle area 3967 42,4912 2719.0 26,793.1
A type | South area 3384 33,268.7 230.3 22539.1
Mean 392.3 41,781.8 275.2 29,2352
Middle area 388.3 41,9315 270.6 292737
B type | South area 344.0 37,9510 2331 25,6511
Mean 375.1 40,744.5 259.4 28,1933
Middle area 3766 33,8806 2659 23,891.0
C type | South area 358.2 35,6406 2446 24,4489
Mean 366.0 34,8925 253.6 24,211.6
. Middle area 389.2 40,569.9 268.7 28,4178
National
mean South area 3blb 36,355.4 239.3 24,7758
Mean 3771 35,2005 262.1 27,243.0
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Table 6 Used amount of electeicity
Total sum Household part
Location Used amount Used amount Used amount Used amount
per area per household per area per household
(kWh/m? - year)|(kWh/household - year){(kWh/m® - year)|(kWh/household « year)
Middle area 37.90 4,059.54 26.65 2,846.39
A type | South area 32.33 3,178.44 22.00 2,153.35
Mean 37.48 3991.76 26.30 2,793.08
Middie area 37.09 4,006.07 25.85 2,796.77
B type | South area 32.87 362582 2227 2,450.66
Mean 35.83 3,802.66 24.79 2,693.54
Middle area 35.97 3,236.90 25.41 2,28250
C type | South area 34.22 3,405.04 23.37 2,335.81
Mean 3497 3,333.53 24.23 2313.14
. Middle area 37.18 387586 26.07 271499
National

South area 3358 347334 22.86 2,367.03
PN Mean 36.02 374601 25.04 2,602.75
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Table 7 The unit of COz emission

Total sum
Location CO; emission unit per area |CO; emission unit per household
(kg-c/m? - year) (kg-c/household + year)
Middle area 2045 2199.50
A type South area 18.36 1804.72
Mean 20.25 2168.33
Middle area 18.80 2038.39
B type South area 14.36 1611.61
Mean 1765 192759
Middle area 22.11 1964.03
C type South area 21.00 2091.06
Mean 2148 2035.76
Middle area 20.10 2084.73
National mean South area 1859 1910.02
Mean 19.64 2031.33

Table 8 The CO; emission unit of a used electricity

Total sum Household part
Location COz emission CO2 emission unit COz emission COz emission unit
unit per area per household unit per area per household
{kg-c/m” - year)| (kg-c/household + year)|(kg-c/m’ - year)| (kg-c/household - year)
Middle area 8.02 858.15 564 206.86
A type | South area 6.84 672.16 465 455.38
Mean 7.93 844.16 556 590.67
Middle area 784 847.18 547 591.45
B type | South area 6.95 766.77 471 518.25
Mean 758 823.20 5.24 569.62
Middle area 761 684,52 537 48269
C type | South area 7.23 720.08 494 493.97
Mean 7.39 704.96 5.13 489.17
National Middle area 7.86 819.65 551 574.15
South area 7.10 734.52 4.84 200.57
e | Mean 761 792.19 5.29 550.42
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Table 9 Relation of the maintenance characteristics with total energy amount

Coefficient | Standardized regression coefficient Statistics
Constant —6,403,219.00 -
Household no. 477.38 0.022 2
Maintained area (m%) 260.16 0.738 R"=0542
Location 3,874,310 ~0.101 Durbin-Watson value=1.953
Heating type 2,804,359.00 0.124

Table 10 Relation of the maintenance characteristics with total COz emission amount

Coefficient | Standardized regression coefficient Statistics
Constant —2,388,17.00 -
Household no. 86.77 0.054 2
Maintained area (m?) 1996 0.774 R =063
Location™ - 972.545.00 —0.007 Durbin-Watson value=1.934
Heating type® 118,356.40 0.071

Table 11 Relation of the electric amount with the maintenance characteristics over the multi-family

complex
Coefficient | Standardized regression coefficient Statistics
Constant 126,475.90 -
Household no. 187.42 0.083 I
Maintained area (m°) 31.70 (.886 ] =081
Location™" —930.712.00 —0.061 Durbin-Watson value=1.671
Heating type” 38,605.84 0.017
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Table 12 Relation of the maintenance characteristics with the electric amount over the multi~family

complex
Coefficient | Standardized regression coefficient Statistics
Constant 26,946.95 -
Household no. 7.34 0.027 R
Maintained area (m?) 397 0912 =0868
Location™ —36.939.4 —0.079 Durbin-Watson value=1.658
Heating type™ —838.02 —0.003
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