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An Analysis of Wind Field According to the Prevailing Wind
Directions for Understanding of Ventilation
Passages in an Apartment Complex
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Research CenterlAEl), Inje University, Gimhae 621-749, Korea
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A numerical study with Envi-met model is experimented to investigate the characteristics of wind pattern in
apartment complex. In all case, most conditions such as wind speed, temperature, and surface features are con-
sidered as the same, but wind direction is the only different factor. The wind directions considered in this study
have a meaning of prevailing wind direction. When the prevailing wind with the direction of 170° blows into
the complex, the ventilation passage toward the outside of complex is formed and the stagnation of air is not
expressed. In case of having the direction of 300° most evident ventilation passages are composed. When the
inflow wind direction is the northeast, 30°, there is some possibility of stagnation phenomenon. This is because
the arrangement of buildings makes a right angle with the inflow wind direction.
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Fig. 1. Airscape of the study arealinner circle) and
surroundings.

Fig. 2. A plane view of the figure 1. The rectangular
line represents the study area.
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Fig. 3. A plot plan of the apartment complex.
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Fig. 4.

Surface houndary condition of building and
vegetation for Envi-met modeling. The nu-
merical letters represent a building number.



Fig. 5. A draft of apartment
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complex.

Fig. 6. Wind rose diagram at Gijang area. This figure
shows that the prevailing wind directions are
the southwest and the northeast.
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Fig. 7. The thick arrows show the prevailing wind directions around apartment complex.
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Table 1. Numerical conditions for Envi-met modeling

Factor CASE [ WDI170 | WD30 | WD300
Wind direction 170° 30° 300°
Wind speed (z=10 m) 5 m/s
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Fig. 8. Figures show the distribution of wind pattern around apartment complex in case the direction of inflow
wind is 170°. Upper and lower panel represent the wind pattern at 3m and 20m AGL(above ground lev-
el), respectively. The lines with arrow indicate the ventilation passage of air incoming to the apartment

complex.
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Fig. 9. Distribution of released particles at 3 m above
ground level.

et o

olfe AdE T 4vEY, 74 F olgE &
A2 GEFE ALY vF170°)°0] 5 m/se F£L
Z EooE A% olgE ox U9 ddde A
FR22(3 m)F A5 m)dlM vEe] AAU 9
9] 7VeAe v ¥ Aoz vdHu olgE
@42 iz FYsEe v FAEY /o] olE
Rz AqujE 2 Ao JAHET )AL Fig. 99
ANE YAE AdARE F3 FAE & F 3
t} E3], o] e e dEd XF =2
M wWEd WrledEde] FUE 7t54el e
A & 4 doh 2y el o] 89A
2 29 9w FI7I7F @A wpgog 483 w
A ug F e %71 5271 F3o] gAH gle
22 YreEERe AHd wE uxE ey



¥ - grid point

)
X -grid point

¥ - grid point

Fig. 10. Same as Fig. 8, except for the wind direction of 30°.
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Fig. 11. Same as Fig. 9, except for the wind direction
of 30°.
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Fig. 13. Vertical distribution of wind pattern on the
inflow wind speed of (a) 5 m/s and (b) 10 m/s.
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Fig. 14. Same as Fig. 8, except for the wind direction
of 300°.
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Fig. 15. Same as Fig. 9, except for the wind direction

of 300°.
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