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Abstract In this study, basic data that can be referenced for ventilation modeling was presented by
analyzing the characteristics of wind pressure coefficients(Cp) according to wind direction angles under
conditions of different building layouts and aspect ratios through CFD (Computational Fluid Dynamics)
analysis for flat-type apartment complexes. In the case of a wind direction angle of 0°, Cp distribution
in the form of an inverted S-shape was shown on the front of the building located on the windward
side. And Cp corresponding to the lowest floor, the uppermost floor, and the two inflection points
showed relatively close values regardless of the height of the building. The inflection point of the
low-rise part was formed at a height of about 11m, and the height of the high-rise part could be
calculated through a trend formula proportional to the height of the building. It was confirmed that
the averaged Cp value can be applied in most conditions except for the wind direction angle of 45

degrees.
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Fig. 2. Household layout on typical floor



Table 1. Information of modeling Cases

Building array 2x4 Ax2

Case # 1 2 3 4 5 6

No. of households on typical floor 8 6 4 8 6 4

Building height (m) 3 60 70| 36 50 i 70
I (m) 360 70| 3 : 50 70
ly (m) 50 50 50 | 50 i 50 i 50

Fig. 3. Domain size of CFD model
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Table 2. Specification of Cp

(front facade of the first building on windward)

Description Height (m) Cp
building height H 0.08
_ 2
2nd inspection y = 0.00494"+ 0.78

nepect 0.2268 H+ 13.958
1st inspection m 0.48
1st floor 1 0.66

2) 382 = 90°
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Fig. 6. Cp distribution (B1~4, Case 2, WA=90°)
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Fig. 7. Cp distribution(A1~4, Case 2, WA=90°)
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Table 3. Specification of Cp

(front facade of the first building on windward)

Description Height (m) Cp
building height H 0.03
. . y = 0.0034H*+
2nd 1 y 0.80
e mepection 0.3491H+10.813
1st inspection 11 0.51
1st floor 1 0.68
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Table 4. Averaged Cp value (Building array 2x4)
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Table 5. Averaged Cp value (Building array 4x2)

Wind angle Wind angle

Bl Féggtk H = 35m H = 50m H = 70m Bldo. Fézztk H = 35m H = 50m H = 70m
0 45 © 90 0 45 ¢ 90 0 45 ¢ 90 0 45 ¢ 90 0 45+ 90 0 45 ¢+ 90
F [Table2 0.25 {-0.07 [Table2 0.33 :-0.08(Table2: 0.33 i-0.11 F  [Table3: 0.30 :-0.06 [Table3; 0.33 i -0.08[Table3 0.31 :-0.10
A B |-0.71i-0.44:-0.10|-0.66:-0.45:-0.13|-0.51:-0.43{-0.12 a B |-0.75{-0.43:-0.07|-0.76:-0.42:-0.10|-0.63:-0.44{-0.13
F 1-0.72i-0.24:-0.10{-0.67{-0.28:-0.11|-0.52} 0.01 {-0.13 F |-0.75:-0.19{-0.07|-0.74i-0.07{-0.09|-0.62:-0.01:-0.12
. B |-0.45:-0.31:-0.11|-0.40:-0.45:-0.13|-0.25:-0.39: -0.14 P B |-0.48:-0.29:-0.06|-0.51:-0.33:-0.08|-0.35:-0.29:-0.11
F 1-0.44:-0.37;-0.10{-0.38;-0.36-0.12|-0.19;-0.11;-0.13 F [Table3: 0.34 ;-0.05[Table3; 0.40 ;| -0.06 [Table3 0.38 :-0.09
. B |-0.25:-0.30:-0.10|-0.16:-0.47:-0.12|-0.09:-0.54:-0.14 o B |-0.71:-0.46:-0.05|-0.72:-0.41i-0.07|-0.70:-0.37:-0.09
F 1-0.20i-0.29:-0.10{-0.11} 0.05 :-0.12| 0.02 {-0.19:-0.12 F |-0.72:-0.24;-0.05|-0.73:-0.15{-0.06 |-0.69; 0.10 :-0.08
M B |-0.23{-0.27:-0.08|-0.20:-0.46:-0.08|-0.14:-0.35{-0.13 ° B |-0.44i-0.35{-0.05|-0.42:-0.49i-0.07|-0.31{-0.37{-0.10
F [Table2 0.45 i-0.16 [Table2 0.49 i-0.25[Table2 0.51 {-0.33 F [Table3: 0.32 {-0.04 Table3: 0.39 i-0.05[Table3: 0.44 {-0.06
! B |-0.71{-0.44:-0.16|-0.66:-0.53;-0.22|-0.51:-0.33;-0.33 “ B |-0.70;-0.50;-0.05|-0.74:-0.41:-0.07|-0.71:-0.39:-0.06
F 1-0.72i-0.14:-0.17]-0.67:-0.01:-0.25|-0.52: 0.25 {-0.35 F |-0.71:-0.29:-0.05|-0.76:-0.13:-0.06|-0.70: 0.11 :-0.05
% B |-0.45:-0.40:-0.18|-0.40:-0.65:-0.24|-0.25:-0.38{ -0.36 ¢ B |-0.43{-0.45:-0.05|-0.42:-0.63:-0.05|-0.31:-0.46:-0.07
F |-0.44:0.06 {-0.17{-0.38; 0.02 :-0.24|-0.19; 0.23 {-0.35 F[Table3: 0.44 i -0.13[Table3; 0.49 {-0.22[Table3 0.57 :-0.29
% B |-0.25{-0.42:-0.17|-0.16:-0.45{-0.25|-0.09:-0.49{-0.35 > B |-0.75{-0.65{-0.14|-0.75:-0.60{-0.19|-0.63{-0.36:-0.30
F 1-0.20: 0.01 :i-0.15]-0.11:-0.01:-0.22| 0.02 : 0.18 {-0.33 F |-0.75:-0.27:-0.14]-0.74:-0.04:-0.19]-0.63: 0.25 :-0.30
. B |-0.23{-0.63:-0.16|-0.20;-0.47:-0.25|-0.14-0.56;-0.33 - B |-0.49{-0.92;-0.14|-0.50;-0.87;-0.22|-0.35;-0.56:-0.29
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