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Abstract

In order to study the pedestrian wind environment on podium roof of high-rise building, a series
of wind tunnel tests and numerical simulations were carried out. The distribution characteristics
of pedestrian wind speed on podium roof with different building size parameters were analyzed.
The results show that the around flow effect will cause significant speed-up effect on both sides of
the tall building, resulting in pedestrian wind speed on these areas is relatively large. The pede-
strian wind speed is the largest when the angle between the incoming wind and the building fa-
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cade is 45°. The maximum wind speed and the speed-up area on the podium roof increase with the
width of the podium, and decrease with the height of the parapet wall. The above analysis results
lead to the proposal of the empirical formula of maximum wind speed, which can provide refer-
ence for the assessment of pedestrian wind environment.
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Figure 1. Standard building model
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Table 1. Simulation conditions for wind environment of podium roof
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Figure 2. The set of calculate area
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Figure 3. Building model meshing
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Figure 4. Residual convergence of CFD
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Figure 5. Definition of wind direction angle
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Figure 6. Pedestrian height velocity under typical wind directions
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Figure 7. Speed-up ratio under different wind directions
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Figure 8. Max speed-up ratio and area ratio under different wind direction
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Figure 9. Speed-up ratio with different podium height
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Figure 10. Max speed-up ratio and area ratio with different podium height
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Figure 11. Speed-up ratio with different podium width
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Figure 12. Max speed-up ratio and area ratio with different podium width
E 12. TEIEBEEE THRAMELFMEXEREL

NHIE TR B e B IRIRANA KRR T B R RIS B A e S 20 my 240 m RT40 m, W
5 T (R s RIS AR SR P L 9 2. 2,54 3. 3.5, 4. 45, 5. 55, 6. 6.5, 7). K 11 JEHTHFH
IR B, B 12 NASIRIAE B 56 BN 4R s S22 T e K A X s AR b . PP 11 R 12 W%, 4R
G R THIAT N i o Ak o 3 X TR L B 6 4 s s PS8 (D 3 I ge i 8 K, 4 1 s BE IR BB L SR FE 1 4 fih,
TS LA XS AR LA . PRAE DL FILRIE DN, 4R b S RN, BRI XU
PR 3, MR REM KR — e RS e, B SR RS P A PR, RIS e bR s X
TR LR FFRRE

35. ¥)LiEEE TR

(d) %&JLiE 2 m (e) %)L 3m (f) L)L 45m

Figure 13. Speed-up ratio with different parapet wall
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Figure 14. Max speed-up ratio and area ratio with different parapet wall
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Figure 15. 3D wind speed vector (parapet wall height 3 m)
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Figure 16. Comparison between CFD results and formula results
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Figure 17. Wind tunnel test model and wind speed monitoring point
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Figure 18. Wind speed monitoring probe
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Figure 19. Comparison of wind tunnel test and CFD results

[ 19. UG FBERELIEGE R

6. &g

AL FEHZEERAT

1) B IRAEE G , AEE RPN Fi AR 2R 7385 L Gt 8BS AE PN SR 3At X A s J22 1 14 XU e K
PEHET R D /s, Bl XX R 2

2) SRR 5 AL Sy O BER, 48 5 J22 i XU 14 5 A e L AN e [X T AR AR X B0 Bl
FAIIHER, R K BRI X T ARG K, 2 45 IR K.

3) BERE DS TERE AN, B D5 R AT N e JRE A i R L A g [X T AR M 4 K, 2448 s 9 LIS BB
PETE LT 4 A5, B ROINIgE B AR g D Ssk i A L AN P K

4) WA L) Ldn ven E M 0, 48 s 22 1D 45 X 3me R X B AN X T BB /0N, =42 ) L v R I 1.5
m J& 5 E R RGE EE A X A R AR RS E

5) ASCHR I e 2 AR AR s R T e AN L 2250 A S S SRR G L M THHLRE L AR 5 i TE R, 7E
SRS 5 85 24 1 S o DR T AT 22 5 o e FEE A 3k B A5 55 0 IRk B B s B R AEL, - RIDRTREAT KU3A
BV AR RS T, DLSZHUR B RGE A E R G, P45 A A2 36 28 AR AT F T3 A 3
A 3 2 T I KA B A

SE

[1] He, Y.Y., Liu, Z.X. and Ng, E. (2022) Parametrization of Irregularity of Urban Morphologies for Designing Better Pe-
destrian Wind Environment in High-Density Cities—A Wind Tunnel Study. Building and Environment, 2022, 109692.
https://doi.org/10.1016/j.buildenv.2022.109692

DOI: 10.12677/ijfd.2023.112006 68 TARS) S


https://doi.org/10.12677/ijfd.2023.112006
https://doi.org/10.1016/j.buildenv.2022.109692

KHHE, A5

(2]

(3]

(4]
(5]

(6]

(7]

(8]
(9]

Kubota, T., Miura, M., Tominaga, Y., et al. (2008) Wind Tunnel Tests on the Relationship between Building Density
and Pedestrian-Level Wind Velocity: Development of Guidelines for Realizing Acceptable Wind Environment in Res-
idential Neighborhoods. Building and Environment, 43, 1699-1708.

https://doi.org/10.1016/j.buildenv.2007.10.015

Tsang, C.W., Kwok, K.C. and Hitchcock, P.A. (2012) Wind Tunnel Study of Pedestrian Level Wind Environment
around Tall Buildings: Effects of Building Dimensions, Separation and Podium. Building and Environment, 49, 167-181.
https://doi.org/10.1016/j.buildenv.2011.08.014

s, RS, X/, & B EEEIUT A XSRS RIGT 7). TR 1%, 2013, 30(B06): 304-308.
Mittal, H., Sharma, A. and Gairola, A. (2019) Numerical Simulation of Pedestrian Level Wind Flow around Buildings:

Effect of Corner Modification and Orientation. Journal of Building Engineering, 22, 314-326.
https://doi.org/10.1016/j.jobe.2018.12.014

Toa, P. and Lam, K.M. (1995) Evaluation of Pedestrian-Level Wind Environment around a Row of Tall Buildings Us-
ing a Quartile-Level Wind Speed Descripter. Journal of Wind Engineering and Industrial Aerodynamics, 54, 527-541.
https://doi.org/10.1016/0167-6105(94)00069-P

Soligo, M.J., Irwin, P.A., Williams, C.J., et al. (1998) A Comprehensive Assessment of Pedestrian Comfort Including
Thermal Effects. Journal of Wind Engineering and Industrial Aerodynamics, 77, 753-766.
https://doi.org/10.1016/S0167-6105(98)00189-5

PP, E, RJcEE. R ESURE X AT AR BRI T[], SRS Rk (H AR, 2020, 48(12):
1726-1732.

Wu, H. and Stathopoulos, T. (1994) Further Experiments on Irwin’s Surface Wind Sensor. Journal of Wind Engineer-
ing and Industrial Aerodynamics, 53, 441-452. https://doi.org/10.1016/0167-6105(94)90095-7

DOI: 10.12677/ijfd.2023.112006 69 iRESTIPNES


https://doi.org/10.12677/ijfd.2023.112006
https://doi.org/10.1016/j.buildenv.2007.10.015
https://doi.org/10.1016/j.buildenv.2011.08.014
https://doi.org/10.1016/j.jobe.2018.12.014
https://doi.org/10.1016/0167-6105(94)00069-P
https://doi.org/10.1016/S0167-6105(98)00189-5
https://doi.org/10.1016/0167-6105(94)90095-7

	高层建筑裙房屋面区域行人风环境研究
	摘  要
	关键词
	Study on Pedestrian Wind Environment on Podium Roof of High-Rise Building
	Abstract
	Keywords
	1. 引言
	2. 数值模拟概况
	3. 数值模拟结果分析
	3.1. 风速比和加速比的定义
	3.2. 风向角的影响
	3.3. 裙房高度的影响
	3.4. 裙房宽度的影响
	3.5. 女儿墙高度的影响

	4. 最大加速比的经验公式
	5. 风洞试验验证
	6. 结论
	参考文献

