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Research on the improvement of outdoor wind environment greening of special-shaped
buildings under regional climate conditions
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Abstract: For studying the greening improvement on outdoor wind environment of special-shaped
buildings, the research, under the guidance by the CFD method and the Realizable K-¢ turbulence
model combined with the wind environment features of Urumgi, takes the special-shaped building-
Xinjiang Grand Theater as the sample to analyze the non and existing afforestation plans of Xin-
jiang Grand Theater at the wind speed less than 5 m/s in the pedestrian-level of 1. 5m in urban
space as that by the evaluation indicators and the wind-tunnel experiment and numerical simula-
tion of flow field characteristics around a tree or a row of trees as comparison. It also proposes a
more reasonable afforested layout to meet the comfort requirements for outdoor pedestrians based
on the flow field characteristics around trees and their influence on wind environment around
buildings. The results show that the best wind-guide effect is found at the crown. With the dis-
tance from the increasing crown, the performance gradually decreases; the wind-guide effect on
both sides of the crown and at its intervals leads to an increase in local wind speed; a spaced row
of trees not only satisfies the economic conditions but also produces a better wind-resistance per-
formance than a single tree, which is more suitable for practical use. Vortex and local high wind
speed areas are easy to form in concave corners and turnings of special-shaped buildings., which
should be fully considered in the wind-resistance design of buildings. This study can provide ref-
erence for using trees to resist and guide wind and the greening improvement of outdoor wind en-
vironment in similar special-shaped buildings.
Key words: wind environment of special-shaped buildings; green planting scheme; human comfort
level; wind engineering
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Fig. 3 Wind velocity and turbulence intensity of inlet

on the variation of height

(b) DRI A R R 5% B 4]
P4 IR e A XL K

Fig. 4 Vector of wind speed around the Grand Theatre
2.3 RFEUTREEFEIINIRELEEYSH
TE R 1) KT R e Jo] RN A DX sl A ) i g O
MOy 5,68 m/s. FEE 5 RIEIBET 75 1 =443
AL RGER T 5 m/s. AAFA NREFE R, F
3 U7 A A7 S U R T RS B Wt L 5 e LS B
DUTETE LEAL » TR AN T AR R o AN 3 A 1 S i
FRE S SRR X TG AE X R R R B A
NAT DAL i f 8 XGH Ry 4. 70 m/s, TER 5(b)Hr,
RIGNBEAS B AR 4 MBS T — B R M. F B i
Jei BRI iy A AFAE 09 U S 3 S 1 R R S S

ﬁ(4§\ B:iﬂﬁ o

e E
(b) P R K
B 5 TSIk R K
Fig. 5 Wind velocity vector map without greening
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wind speed contour cloud map of horizontal plane
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Fig. 8 Wind tunnel test and numerical simulation of

relative wind speed contours of the facade
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Fig. 9 Numerical simulation of relative wind speed

contours of a row of trees spaced apart
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