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An Analysis of Heating and Cooling Energy and Effect on Outdoor
Air Cooling according to Building Type of Apartment Complex
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Abstract : This study makes three apartment building complex an object of analyzing representative building
types and energy consumption rate of households, and effect of outdoor air cooling. Recently created apatrment
complex is composed of very various types of building, plan, and orientation etc. But, it is difficult to remark
conclusively that these various types of buildings are designed energy-effectively. Because architects are hard to
find useful energy design guideline for decision making.

By the preceding study, the present condition and problem about this subject is grasped, apartment building
types were examined and representative types were extracted. In this study, energy simulation was conducted ,
and the effect to outdoor air cooling was analyzed about representative types of the subject apartment complex.
It is expected that this analysed results will be basic data for the more integrated study. Research consequence
can be summarized as follow:

1) Besides solar gain, household layout of building, orientation, and plan etc. effects compositively on energy

consumption rate.

2) The effect of ourdoor air cooling in building of tower type can be improved by arranging households

appropriately.
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Table. 1 Generation of two apartment complex

com- | household | site area ggle(imi volume | building
plex | (number) (md) <%z;1g ratio (%)| area (m’)
A 1240 107484 | 1708 | 139.09 | 1837464
B 1328 90527 | 1713 | 18683 | 1550327
C 1388 125410 | 1317 | 13052 | 1650337
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Table. 2 Generation house number
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Fig. 1

Apartment Complex ‘C’
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Table. 3 Apartment building types
Type 1 Type 2 Type 3
Type 4 Type 5 Type 6

e e
;
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Type 7
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(1) Al C

B AFdA = A xﬂ 37HDPX1 T3k 70
T5E4 T Typel, &7 —AF'3} “Type4,
W A, 28 Type 2, B u@ﬂ’
‘Type7, &4 YAF o sld=+= F5& diy
o= &t HFE AlEHNAES *E‘Alf‘s}aiﬂ}.
o, 71209 Hste FE 22 AHE 7
Hog di(Case 1-1~4-1), 714 o2 ¢
7% 7] 20~24C HHeA FE MEA
B2 st orjynte] anE HAESA
(Case 1-2~4-2).
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Table. 4 Simulation Cases

Building type | orientation(household number)
Case 1 plank — southeast(4)
Case 2 plank © southeast(3),south(1)
Case 3 tower L northeast(1), southeast(1),
northwest(1)
Case 4 tower Y southeast(1), south(2),
southwest(1)

(2) AlEHIA =1

FAEE A A AlEHeld =1
Z}

Al 2]l G dolA WS mpehdhd A
28" © 24 Heating SCop(seasonal COP)+=
06[kW/KW], B3%8 2R gHe 0.330kWh/m’
cyrls AEskdar, W Ak 9714 ¥
oozl Al2=¥ © 24 Nominal EER(energy
efficiency ratio) #< 2.5[kW/kW’], Seasonal
EER #2 2.0, SSEER(system seasonal EER)
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Table. 5 Calculation condition

condition
heating set temp. 20T
cooling set termp. 26T
machine and 753 (W)
internal heat gain lurmination -
human sensible! 73.3
[W/person] latent: 536
basic windowse closed
air change rate " windows conditionally open
addition:l NC<OA<AUT
weather data Kkorean solar energy society
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Table. 6 Properties of wall

. ifi
. concuctivity density spectic
material W k1 kg ] heat
m e g/ m’
orm [J/kg * K]
mortar 14 2000 900
concrete 1.3 2200 1000
insulation 0.037 25 1470
plaster _
0.18 70 870
board
light-weight
e wee 019 500 1000
concrete
Table. 7 U-values of walls
walls U-valuelW/m’ - K]
exterior wall 0.322
side wall 0.306
balcony wall 3776
sleeve 1.740
Table. 8 Properties of glass
U-value g-value Thickness
W/t - K] [96/100] [mm]
22mm pair glass 1.984 0.640 5/12/5
5mm single glass 6.50 0.793 5
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Table. 9 Solar Gain of households(MWh/m?)

household Case 1 Case 2 Case 3 Case 4
1 0.09 0.11 0.08 0.09
2 0.093 0.11 0.057 0.114
3 0.093 0.13 0.09 0.091
4 0.091 0.113 - 0.092

average 0.092 0.116 0.077 0.099
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Table. 10 Energy consumption

Energy consumption(kWh/m")
Gas Electricity
S4A_1 102.32 49.75
84A 2 8831 50.22
ste 81A 3 9031 514
84A_4 98.19 4852
avg. 94.78 4997
114A 1 136.21 62.85
114A_ 2 87.834 496
Ca;e 81A3 %17 5465
101B_4 1049 5304
avg. 106.03 55.04
84B_1 11374 49.85
Case 34B_2 141.19 449
3 84B_3 99.17 49.79
avg. 118.03 4818
114B_1 70.13 42.19
114B 2 55.81 42.25
Ca:e 114C.3 8391 4158
114C 4 7359 3812
avg. 70.86 41.04
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Fig. 2 Monthly gas consumption(Case 4-1)
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Fig. 3 Monthly elecricity consumption(Case 4-1)
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Fig. 4 Energy Consumption
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Table. 11 Elecrticity consumption reduction

Energy consumption
reduction percentage
(kWh/m®) (%)
A1 11.1 23
A 2 104 208
ste A 3 119 231
A 4 106 218
avg. 11.0 220
114A 1 14.1 224
114A.2 108 21.8
Ca;e A 3 124 27
101B 4 92 173
avg. 116 21.1
B 1 106 212
Case 3B 2 77 172
3 &B 3 89 178
avg. 91 187
114B 1 31 72
114B 2 35 89
Caze 114C 3 2.8 73
114C 4 21 58
avg. 29 73
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