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A NUMERICAL STUDY ON FLOW PATTERN IN CONNECTING PASSAGEWAY
OF A COMPOSITE BUILDING

B.J. Jeon," B.Y. Jang’ and H.G. Choi

In this paper, a three-dimensional numerical study on flow pattern in winter along connecting passageway of
a composite building was conducted using a commercial CFD package. The incompressible Navier-Stokes equation
coupled was solved by using SIMPLE algorithm in order to find steady solutions. It was shown that a upward flow
is generated inside the building in winter due to buoyancy effect and that the air inside connecting passageway
flows from the shorter building to the taller one regardless of the slope of the passageway. Further, it was found
that the magnitude of air velocity inside connecting passageway increases as the uphill slope to the taller building
increases and decreases as the downhill slope to the taller one increases, although the variation in the magnitude
of fluid velocity is not substantial. Lastly, it was shown that the maximum air velocity inside connecting passageway
is less than the allowable limit for all the cases considered in this study.
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Table 1 Dimensions of computational domain (m)

Casel | Case2 | Case3
A D,W 2.5
B, H 3
[ 848 | 84 | 848
M, S 15
L1, L2 5 5.6 5.6
L3, L4 5 4.4 4.4
R1, R2 5.6 5.6 5
R3, R4, R5 5.6 5.6 6
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Fig. 2 Velocity profiles for various grid resolutions
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Table 2 Temperature distribution and three slopes of connecting
passageway of composite building
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Fig. 1 Schematic of composite buildings

Outdoor Indoor slopes of connecting
temperature | temperature passageway
Case 1 -12T 20C 12°
Case 2 -12T 20T 0°
Case 3 -12°C 20C -8°
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Fig. 8 Velocity vector fields in connecting passageway
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Fig. 9 Velocity distribution along a-a' for three different
connecting passageways
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Fig. 10 Velocity distribution along b-b' for three different
connecting passageways
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