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A Comparative Study of Pedestrian-Level
Wind Environment Based on a Standard
Urban Building Model
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Abstract: A detailed comparative study was conducted
to investigate the influence of different heights of central
high-rise building and wind incident angles on the
surrounding pedestrian-level wind environment by means
of the wind tunnel test, Reynolds-averaged Navier-Stokes
(RANS) and large-eddy simulation (LES) simulations
simutaneously based on a standard urban building model
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proposed by AILJ (Architectural Institute of Japan). The
results show that the overall distributions of the wind
speed ratio at the measuring points obtained from the
RANS and LES simulations

consistent well with the wind tunnel test data, while the

respectively are both

LES results are relatively better, which is reflected by the
average error of LES being only half of that the RANS.
Generally, the RANS simulation underestimates the
pedestrian-level wind speed to some extent, especially it
cannot appropriately reflect the wind acceleration
phenomenon on the leewards of the building. The
pedestrian-level wind speed is positively related with the
height of the central building, and the building height over
100m will accelerate the pedestrian-level wind speed
apparently by 1.6 times. However, as the height of the
central building exceeds 150m (till 200m) , the pedestrian-
level wind speed will not increase further. As the wind
incident angle varies from 0° to 90°, the so-called Venturi
effect phenomenon will occur in the leewards and the
corners of the central high-rise building. The pedestrian-
level wind speed will accelerate to its highest level when
the incident angle reaches 45° , which indicates that the
oblique incident wind is the most unfavorable condition
for considering the pedestrian-level wind environment

situation around the high-rise building.

Key words: high-rise building; pedestrian-level wind
environment; wind tunnel experiment; Reynolds-averaged

Navier-Stokes (RANS); large-eddy simulation (LES)
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Fig.1 Plane view of building model for pedestrian-
level wind environment wind tunnel test

(unit: m)
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Tab.1 Heights of central building in wind environment models

Mg
1 2 3 4 5 6 8 9 10 11 12 13 14
h/m 10 20 30 40 50 60 80 90 100 150 175 200 225




786 [l o K 2 2 MCH 9K BE 2% O

% 50 %

38| 172227
i 18237
35 Tol314151619247
6 11 3075 3
712 31263

=T O\ 0
b
o)
bo
b

B2 17 AXIRER A7 EE
Fig.2 Layout of measuring points for pedestrian-

level wind environment
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Fig.3 Boundary layer wind field properties simulat-

ed by wind tunnel test
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Fig.5 Wind incident angles in wind tunnel test
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Fig. 6 Building model for pedestrian-level wind en-

vironment

433705 o i AN RS BT 23 K B A — )2 A
T EEE M 0. 28.0. 56 m, X FETE 247 1 BE 1H] 4% 25
JE S R P HEA T S T PEARG 56 . H Yo 2554 100 m
AP R (14 RS A% Sl A3 an T 8 T

PSE/SYR

730

f EEE igég?ﬁ

EEE :

:

HEAM EAda

2 000
/270,270,

730

FRIL S
RFRAT ]

—

(e
| 280, 280 !

4 000

7 WEER KD EM (B m)

Fig.7 Computational domain size and boundary
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Fig.8 Calculation domain mesh generation
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Fig.9 Wind speed ratios of measuring points by wind tunnel experiment and numerical simulation (at a cen-

tral building height of 100 m and wind incident angle of 0°)
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test and numerical simulation (0° wind incident angle)
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