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{Abstract)

Air around a building carries snow or chimney smoke and upsets the

internal
through the infiltration effect. Therefore, infiltrated air affects the heating and cooling system directly

the case of two adjacent buildings

ventilation system
In order to investigate the effects of 2-dimensional wind, flow field over single building with
rectangular shape has been analyzed by the finite difference method. The analysis has been extended to

This study shows that the results of numerical analysis in single building coirncide qualitatively with

the earlier experimental results and in the case of two adjacent bu1ldmgs the height of backward building
and the distance between buildings effects the flow field.

Nomenclature H y-direction characteristic length
Hx, L*, W* i

Bl,B2,B3, B4, B5 Boundary conditions

Cp Pressure coefficient

Height, length and width of
building, respectively
L
* A AR gy

x-direction characteristic length
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P Pressure

Pc Reference pressure

b Dimensionless pressure

Re Reynolds number

Sc Area of control volume

U Velocity component in the X-direction

Ue Characteristic velocity

u Dimensionless x-direction velocity
component

1% Velocity component in the Y-direction

v Dimensionless y-direction velocity
component

X Cartesian coordinate denoting horizontal
distance

X* Length of recirculating flow

x Dimensionless x-coordinate

Y Cartesian coordinate denoting vertical
distance

y Dimensionless y-coordinate

Greek Symbols

” Air viscosity
v Air kinematic viscosity
p Density
& Stream function
¢ Dimensionless strearﬁ function
£ Vorticity
4 Dimensionless vorticity
g Relaxation factor
Superscripts and Subseripts
k Iteration number
C Center node
E, W, S, N Respectively, east, west, south and
north node
NFE North-eastern node
NW North-western node
SW South-western node
SE South-eastern node
) Vectors in space
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Table 1. Representative Average Surface Pressure Coefficients!®

Wind Direction Location % Average Cp P Average Cp
90° Upwind Wall +0.8 +0.3
WIND Flat Roof -0.5 —1.4
Rear —-0.4 -1.7

Table 2. Pressure Coefficient Distributions

for the Surface of a Low Building

Location Point Pressure Cofficient(Cp)
Upwind 1 +0. 287
Wall 2 +0.294
3 +0. 326
4 +0. 361
5 +0.345
Flat 6 —1.066
Roof 7 —1.293
8 —1.436
9 —1.536
10 —-1.611
11 -1.711
Rear 12 —1.710
13 —1.707
14 —1.704
15 —-1.701
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Fig.8 Pressure Coefficient Distributions
for the Surface of a Low Building
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Fig. 9 Streamlines Around a Low Building
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Table 3. Pressure Coefficient Distributions
for the Surface of Two Equal Low

Buildings
] ) kel B T 2%
Location Point Pressure Pressure
Cofficient(Cp)j Coefficient(Cp)
Upwind 1 +0. 245 —-1.€07
Wall 2 +0. 251 —1.815
3 +0.281 —1.829
4 +0. 319 -1, 845
5 +0.297 —1.857
Flat 6 —1.064 l —1.756
Roof 7 —1.283 —1.734
8 —1.424 —1.716
9 —1.524 -1.699
10 —1.602 —1.683
11 —1.730 —1.621
12 —1.737 —1.608
Rear 13 —-1.740 —1.5¢8
14 —1.741 —1.591
15 —1.740 —1.586
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Fig. 10 Pressure Coefficient Distributions for the Surface of Two Equal Low Buildigs

Fig.11 Streamlines Around Two Equal Low Buildings
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Table 4. Pressure Coefficient Distributions

for the Surface of a Low and a
High Building
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. . ressure . Tessure
Location Point ¢ sefficient POt |Coefficient
(Cp) f I(Cp)
o1} ro.s72
1| +0.03 2 | +0.036
058 3 1 +0034
pwind | 2 ) FOSLp o2 00
3 | +0.617 6 | +0.035
Wail 7 | 40,064
4 | +0.665 8 | +0.133
9 | +0.254
5 | +0.680 10 | +0.430
11 | +0.572
Flat 6 | —0.1% 12 7 —1.315
7 1 —0.275 13 1 —1.504
Roof 8 | —0.300 4 | —1.755
9 | —0.292 15§ —1.832
10 —0. 262 | 16 l —1.911
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Fig. 12 Pressure Coefficient Distributions for the Surface of a Low and High Building
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Fig.13 Streamlines Around a Low and a High Building
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