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The Study on Thermal Characteristic of the Balcony with
Natural Ventilation System
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ABSTRACT: This paper compared vertical temperature distribution between the existing bal-
cony model without ventilator facilities and the improved balcony model with ventilator facili-
ties using differential equation. As the air inside of balcony is heated by solar radiation this
heated air is not exhausted in the existing balcony, remaining stagnant. The air temperature
distribution was 26.7~29.3C in balcony without natural ventilator system. This heated air
affected the rising air temperature of adjacent spaces such as living room and bedroom in the
existing balcony. But, as the heated air inside of the improved balcony model is exhausted
through natural ventilator facilities in summer, the air temperature in balcony has fallen. The
air temperature distribution in improved balcony was 24.8~26.7C for the inlet air speed of 1
m/s and 246~26.7C for the inlet air speed of 3m/s. The energy consumption of the im-
proved balcony is 2.5 times less than of the existing balcony. The improved balcony with the
closed damper makes a roll as the existing balcony in the aspect of the heating effect. When
the heated air in the improved balcony is supplied, the air temperature is raised and the
ventilation effect in adjacent spaces was improved.

Key words: Existing balcony(71€ 3 4), Improved balcony(7} 3 ¥314), Vertical tempera-
ture distribution(=2 2 X8 ¥ ), Natural ventilation(Ad$7])
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Fig. 1 The air flow in the existing balcony.
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Fig. 2 The air flow in the improved balcony.
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Table 1 Operation of damper in the balcony

Summer Winter

Damper

Daytime| Night |Daytime|Ventilation
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Fig. 4 Solar radiation (summer solstice).
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Fig. 5 Surface temperature (summer solstice).
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Table 2 The Outdoor and surface temperature

C Surface temperature

ase Out |Glass | Floor | West | East |Ceiling
C-10 21,1 | 222 } 366 | 357 | 224 | 236
C-12] 231 | 239 | 346 | 265 | 238 | 247
C-14| 233 | 244 | 393 | 244 | 337 | 256
C-161 244 1249 | 36 | 252 | 409 | 263
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Table 3 The average temperature

Balcony Velocity | Average temperature [C]

[m/s] | C-10|C-12| C-14 | C-16
Outdoor - 21.1 | 231 | 233 | 244
Existing - 266 | 27.1 | 282 | 284
1 249 | 250 | 268 | 26.7
3 245 | 248 | 253 | 264
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Fig. 6 The vertical temperature distribution at

1m/s.
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Fig. 7 The vertical temperature distribution at

3m/s.
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Table 4 Boundary condition

Elements Boundary condition
W, aw: _ _ 3P, W _
Buoyancy OT TP 7 = "oz TH 2 +0g(T—T,)
g dT
Initial temperature Bhey)(Ty— Ty;) = mc, pA
Initial velocity 1m/s, 3m/s
ok _
Wall boundary i 0
Turbulent model k-& Model

Mesh layout

Wall: 60[W1 X 12[S]x 25[h], Inlet: 60[W]X12[S]x 1[h], Outlet: 60[W1x 12[S]x 1[h]

outlet

Fig. 8 The vertical temperature distribution in Fig. 10 The vertical temperature distribution in
the existing balcony by CFD. the improved balcony at 3m/s by CFD.
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Fig. 9 The vertical temperature distribution in Fig. 11 The comparison between results of cal-
the improved balcony at 1 m/s by CFD. culation and CFD.
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