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ABSTRACT: The purpose of this study is to analyze the effect of sunshine on the heating
energy consumption of apartment houses by a field investigation in Haeundae, Busan. In the
field, heating energy consumption of every household is researched by reading a calorimeter
and the duration of sunshine of every household is calculated by Sunlight V1.0. Then, the
duration of sunshine and heating energy are done regression analysis by SPSS 10. Ac-
cording to this study the apartment houses by orientation spend more energies order of east,
west, southeast, southwest, and south. When apartment houses are same orientation, there is
difference of 29~58% in heating energy consumption by the duration of sunshine. And the
heating energy consumption in worst condition of sunshine increases 67% on the best

condition of sunshine.
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Table 1 Ratio of heating energy to south by

orientation
Reference | Reference | Reference | Reference
Orientation 3 4 6

S 100 100 100
118 115

SE 102 (S30°E) (S30°E)
118 109

SW 071 (s30ow) | (s30°w)
143 124

E W0 (se0m) | (S60°B)
143

w 113 (S60°W)
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(a) LT apartment

(b) SR apartment
Fig. 1 The plot plan.
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Fig. 2 The Orientation of apartment houses.

Table 2 The subject of investigation

) ) Number of Sqrface
Orientation APT h hold azimuth
ousenolds angle [°]
HS No.104 40 13
S LT No.302 T2 18
(-30°~30°) | LT No.304 34 18
LT No.308 72 18
HM No.101 88 -31
SE DS No.107 32 -42
(~30°~-60°) | SR No.108 72 -57
SR No.109 72 -57
SR No.101 72 33
SW SR No.102 72 33
(20° 607 | SR No103 72 3
HI No.110 76 47
DD No.512 36 57
LT No.301 34 =72
LT No.303 36 -72
E DB No.101 22 ~-73
- oo | DB No.109 44 -73
-60°==90% | 1 6 No.115 64 -75
SS No.102 32 -76
SS No.103 34 -76
DS No.108 36 61
W LG No.115 64 68
(60°~o0) | SK No106 42 74
SK No.108 42 74
SK No.111 42 74
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Table 3 Heating energy [kWh/73days] - by raw
data
Orientation
Value S SE SW E w
Ave. 1854 | 2074 | 1964 | 2079 | 2100
Stdev. 1060 | 834 780 893 902
Min. 130 100 110 244 140
Max. 4710 | 4583 | 4090 | 4606 | 4483
N 200 249 311 252 202

Table 4 Heating energy [kWh/73days] - by data
for analysis

Qrientation
S SE | SW E w
Value

Ave. 1783 [ 1996 | 1939 | 2126 | 2058

Stdev. 555 | 490 | 494 | 593 | 564

Min. 840 | 800 | 910 | 929 | 837
Max. 3210 | 3084 | 3020 | 3291 | 3250

N 113 | 161 | 228 | 183 | 152
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Table 5 The duration of sunshine [min]- by
data for analysis

QOrientation
S SE | SW E W
Value

Ave. 281 | 242 | 244 | 161 | 160
Stdev. 125 93 133 | 108 | 108

Min. 31 50 50 0 2
Max. 480 | 480 | 480 | 301 | 351
N 113 161 228 | 188 | 152

Fig. 3 The analysis of duration of sunshine by
Sunlight V1.0,
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Fig. 4 Scatter plot.
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Table 6 The results of statistical analysis

Orienion | Tefression | Corlation
S Y=2295-1.76X -0.395
SE Y=2389-1.62X -0.307
SW Y=2280-1.40X -0.375
E Y=2416-1.80X -0.328
w Y=2376-1.99X -0.381

Table 7 The percentage of heating energy
by duration of sunshine

Hours
in]| O |60 |120|180|240|300|360[420|480
Orientaio

S 158115111441136|129|1221115}107 100

SE 140|134 1128 |123|117{111|106(100| -
SwW 136(131(126121116]110|1051100| -
E 129|123|117(112|106{100| - | - | -
w 1331127(120|113{107|100| - | ~ | -

* () : duration of sunshine [min].

Table 8 The percentage of increase of heat-
ing energy by sunshine

Sunshine M Mid Mi
Orientation ax < -
S 100 129 158
(480)° (240) (0)
112 132 157
SW (420) (210) (0)
118 141 165
SE (420) | (210) ©
W 123 143 164
(300) (150) 0
E 129 148 167
(300) (150) (0)
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