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Study on Thermal Comfort in according to Rate of Opening Windows
of Flat-type Apartment

44 2
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Abstract

The purpose of this study is to analyze the rate of opening windows that makes residents of a flat-type apartment
feel pleasant in summer time. A few conditions were simulated on the wind flow that pass through internal and
external spaces of the flat-type apartment, utilizing CFX program. The simulation was made with the criteria for the
rates of opening window at 20%, 50%, 70% and 100%. When the rate of window opening was more 50%, the wind
speed(more than 1m/s) that makes the residents feel pleasant was observed in more 60% of the internal space. When
the all windows of the apartments were opened, the heat island phenomenon was almost disappeared and the pleasant
wind flow was more evenly distributed in the external spaces. If residents of apartments recognize the result of this
study and practice in agrement on opening windows in summer, it is expected to contribute to minimizing the energy

consumption for air conditioning.
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1) ¥4l(Heat Island) &4+

A7s ARe] PR Yt FAAE Yoz o
£ Agnt s} w7 dehtisd, o4y Fuel £
=nd e U /e84 Uit 99 gyol
g @t NEHe ot adse 4% oduw
BAdo] 4E olABEY ZANE 5o ATANE, U
divle MEE 5 vtk da@gel B 9
oA g9 BE| BAZE WG] FAHAZ AW T

1 ANSYS CFX+= CFX-4¢} CFX-TASCFlowE 7]HFo. 2 dbddk CFD
(computational Fluid Dynamics)&j4} 43ZEg]ojo|t).
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2) 4 2(Thermal Comfort)
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Table 1. common reaction according to velocity of wind flow

velocity of wind flow common human reaction

under 0.25mv/s not feel

0.25~0.50nv/s comfortable
0.50~1.00nvs feel air flow
1.00~1.05my/s cooling effect

1.50m/s and above uncomfortable

data source :Shim, 2011
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Fig. 3. inlet&outlet condition
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Fig. 1. plan of a apartment house
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Fig. 4. domain by modelling mesh
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Fig. 2. indoor modelling design
Fig. 5. Value Index of Wind flow
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Fig. 6. wind flow according to 20% open rate of windows
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Fig. 7. wind flow according to 50% open rateof windows
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Fig. 8 wind flow according to 70% open rate of windows
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Fig. 9. wind flow according to 100% open rate of windows
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Table 2. wind flow value according to open rate of windows

open rate of floor area of wind flow velocity of emissive
windows of 1.0m/s and above wind
20% 289.825 m 1.272 m/s
50% 384.725 ni 1.561 m/s
70% 409.825 ni 1.896 m/s
100% 522911 i 1.914 m/s
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Fig. 10. wind flow of apt. complex according to 0% open rate
of windows
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Fig. 11. wind flow of apt. complex according to 100% open
rate of windows
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Table 3. area of wind flow 1.0m/s according to open/close of windows

open/close of windows area of wind flow 1.0m/s

close 100% windows 2,001,711

open 100% windows 2,317,711 o
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