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Effects of tree-canopy size and building height on ventilation and
pollutant diffusion in street canyons

ZHANG Zhen, HUANG Yuandong, CUI Pengyi, LIU Yuchen, LUO Yang
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The effects of canopy size and building height on natural ventilation and pollutant diffusion in
street canyons were studied using the numerical model ( standard k-¢ model ) validated by wind tunnel
experiments. Three canopy sizes and four street-canyon structures were considered, and the
dimensionless concentration (K) and air exchange rate (ACH) were adopted to evaluate the pollution
degree and ventilation performance of the street canyons. The results show that the change of building
height and canopy size can significantly affect the air flow structure and environmental ventilation in
street canyons. Here, the increase of the upstream building height and canopy size is not conducive to
the environmental ventilation and the diffusion of pollutants in specific areas of the street canyons. The
reduction of canopy size can enhance the ventilation performance of street canyons and improve the air
quality therein. However, in some street canyons with specific configurations, the effect of canopy size
change on ACH is not obvious.
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Tab.1 Parameter settings of physical model

RS P iR R R L PN
(Hy/m)/(Hg/m) (F&/em) x(Fi/cm)

1(H,=0.12, Hg=0.12) 3x4,6x8,9x12

2(H,=0.24, Hz=0.12) 3x4,6x8,9x12
3(H,=0.36, Hz=0.12) 3x4,6x8,9x12

1.5(H,=0.36, Hg=0.24) 3x4,6x8,9x12
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Fig.1 Street canyon model
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Fig.3 Numerical simulation values and wind tunnel measurements at different positions



55344 R, AR MRS SESR R X A I XS TS R B S 273

A o T 2R XU S 6 0 S TG e A T
WO BE K TR AR . Tt 4V K 5 R
CU,sHI

Oe
Kef: CHIE R MIRB S8 VR KE
(=224 m); QMRS (AL SR SFe) Bk
T5isi o

Sy ATIEL 3 T LIS 2 450 B T 5
AR E WA . A T AR R R R P R
PEREIH — AL iR 22 (NMSE) . 43 % 24 (FB) |
TE LI A3 R oA A9 L 45 (FAC2) iz 7t
A& Z 80 (R) SR AR A5 0 XA 52 56 5 =2
0] 9 G 06 AR B AT T Gt 2 A 0 g 2w
H, HZRUEFEARESTEMUEFREIE I N . 25 b, A
SCRFHBRE k-¢ S RUBIFIE AT I8 0 A5 P (9 S35z 3 A
1YY O TSR

K= (10)

®2 HERBITMIER

Tab.2 Evaluation indicators of numerical model
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Fig.4 Flow field distribution in central vertical plane of small tree-canopy street canyon
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Fig.5 Flow field distribution in central vertical plane of medium tree-canopy street canyon
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Fig.6 Flow field distribution in central vertical plane of large tree-canopy street canyon
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Fig.7 Flow field distribution at pedestrian breathing height in small tree-canopy street canyon
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Fig.8 Flow field distribution at pedestrian breathing height in medium tree-canopy street canyon
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Fig.10 Pollutant distribution in central vertical plane of small tree-canopy street canyon
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Fig.11 Pollutant distribution in central vertical plane of medium tree-canopy street canyon
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Fig.12 Pollutant distribution in central vertical plane of large tree-canopy street canyon
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Fig.14 Pollutant distribution at pedestrian breathing height in medium tree-canopy street canyon
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Fig.15 Pollutant distribution at pedestrian breathing height in large tree-canopy street canyon
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