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Fig. 1 Distribution diagram of measured residential districts in Zhengzhou

W A 2% ok H B & LM-—8000 it B 4H X i
JEE IR T BE D — B I A, % 45 I 1 1 d
12 h @& 2E 47 D0 5, B 55 /0N DX PR A [ o 40 32
T PRI DL K s K R A
FEA, FE A7 AN M B (BE L. 2 m) b i %5 R
TR R X R R AU X ) A A . AR s
8]k 2015 4F 4 H 22 H(REH K NI,
71 <2 oktas, FHRHE <2 mes'), 5 0 8] B
g 8:00-19:00, I 2 (B 7 B[] 2 1 b, P 2 457 252 B
8 10 min Pk I,

B AURCE N BCHE R AR IR AT BR O 10 s,
P S B BE 1. 2 Kb I8 I XU D (L R
B2 g, O I ) B 4 S 3 {64 O R 26 09 L 5
HE

ABIESE 2 T U] AR A R 5 BRI A O
Z L BT i AT JR 5 1/ DORE 2 8 5 L BT
A A7 CHE T 0 BE B A R O 2L gk Ak A e
AANTTH N T AR/ XA R TR g B AR TR
T F) R A TR 17 JEE o DR LM AR SO X6 2 A A Jey iR
AN . /N ST R AR SR 1 TR,

1 BNEREFRHBILR

Table 1 Comparison of building layout in measured districts
4 %#ﬁ%%‘% ﬁ?(ﬁ)ﬂﬂi%ﬁi— ﬂE’%EﬁI% P — e
Location Dlhﬁ gaArden Dibu ga'rden . Felcha‘ng Dongjun Pairs Baojing garden
high-rise low-rise international
AR Built year 2007 2007 2006 2008 2003
AT RO R B ik ik & g
AT R TR FAR A R 1750 XA = FOREAT R Fl &1 R Fl & X1 R
ARG 1:lag 1:5 3:1 1:1 3:1 5:1
EEE/ % 19. 89 39. 80 19.11 35.63 33.04
T2 % 33 6 33 6 6
FayaEs 6.56 2.39 6. 30 2. 14 1.98
SR/ % 27.20 19. 80 48. 21 26. 90 19.05
B RE RN T MO JE P 3 (SVE) / 4 47.82 62.77 54,75 60. 44 43.10

/INRUBE 25 8] PN b THT AR A SRR =2 ] B4 A0
YER o ASURBE DL 1 S 25 APF N3 2 PR .
2 RS0
ABIETE F 2T U W] A SR 5 KU S
Z (2.3 3) S b B il 38 14 2 30 A1 =) A 45 3t
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Table 2 Boundary conditions of numerical simulation

R ZH

Meteorological parameter

B R G 3 B M 2500 m S AL 2SS R 7 gokg!
BE TR 10 m AR K Ry 3. 00 mes, KUl 0° LT Ry 0%)

Gl THDHLRE JE O 0. 1 m

LB UG A

Soil initial condition

)

Vegetation

H 5T
Building

1)

Underlying surface

B 15. 0 mL B % 10. 0 mu 4+ 2. 2 m. LAD=1.8 m*+m*®
WEARE 1.2 m,LAD=2. 8(m?-m?)

BE 0.3 m,LAD=0.3(m?+m?)

B K=1.94(Wem?+-K"),a=0.2
BT K=6(Wem?:K!),a=0.3

AR IREE+ «=0.3,0=2 300(kgem®) ,2=1.51(Wem' +K™)

T K Ve HL T K=5. 28(WemZ2+K1),a=0. 25
BT K=5.28(Wem?2eK"'),q=0.25

0~0.2 m:293 K/50%RH
0.2~0.5 m:293 K/60%RH

0.5 m LT :293 K/60%RH
253 B K22 5

RNG k—¢ Fi7I
RNG k—¢ model

90 % 15 52 - AF T IX B 3 mX 3 mX 3 m {1 %

AREE:U=U) (Z/Z)* k= 1.5+ (IXWU2,e=C, « k¥2/ll =4« (C, « )V2Z, V723" /U,

x 3 EMREE S &S T
Table 3 Analysis of wind speed

K# /(mes?) Wind speed

W 5 5 ] Ak [ bR %MHTETEEJ? ﬁ?(&)ﬁﬁ%}% RHF A TR
Time Feichang international Dihu garden Dihu garden Dongjun Pairs Baojing garden
high-rise low-rise

Uz VR VA Uz VR VA Uz UL VA Vs UL, VA Vs VL, VA
8:00 2.8 1.4 -1.4 1.2 2.7 1.5 2.2 1 —1.2 0.7 0.6 —0.1 0.7 0.8 0.1
9.00 1.1 1.4 0.3 2.8 2.7 —0.1 1.2 0.9 —0.3 0.7 0.6 —0.1 0.6 0.8 0.2
1000 1.7 1.5 —0.2 2.0 2.3 0.3 0.9 0.9 0 0.3 0.6 0.3 0.6 0.9 0.3
11.00 1.4 1.5 0.1 2.9 2.8 —0.1 1.2 1.0 —0.2 0.7 0.6 —0.1 0.7 0.9 0.2
12.00 1.9 1.7 —0.2 1.9 2.1 0.2 1.2 0.9 —0.3 0.4 0.6 0.2 0.5 0.9 0.4
13:00 1.7 1.9 0.2 1.5 1.7 0.2 1.0 0.9 —0.1 0.4 0.6 0.2 0.7 0.8 0.1
14.00 1.7 1.9 0.2 2.1 2.3 0.2 1.0 0.9 —o0.1 0.8 0.6 —0.2 0.7 0.9 0.2
15:00 2.1 2 —0.1 1.7 1.9 0.2 1.1 0.9 —0.2 0.6 0.6 0 0.7 0.9 0.2
16:00 2.5 2.1 —0.4 2.8 2.4 —0.4 1.0 0.9 —0.1 0.6 0.7 0 0.7 0.9 0.2
17.00 2.3 2.0 —0.3 2.5 2.3 —0.2 1.2 0.9 —0.3 0.4 0.7 0.3 0.6 0.9 0.3
18.00 2.1 2.1 0 1.2 1.6 0.4 0.9 0.9 0 0.6 0.6 0 0.3 0.9 0.6
19:00 1.9 2.0 0.1 1.8 2.1 0.3 0.7 0.9 —0.2 0.5 0.7 0.2 0.4 0.8 0.4

RMSE ¥ 0.21 0.25 0.18 0.23 0.2
MAPE 11.9 12.9 19.6 16. 1 14.1

18/ %
vz 27 S DU I KGR B 5 v 278 B ADUAT I 00 RUBRAEL 5 v g 3705 ASE 400 XU il 2 S0 XU 22 2%
vy indicates the measured wind speed; vgy indicates the value of wind speed obtained by numerical simulation; v shows the

difference between the simulated wind speed and the measured wind speed.
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Fig. 2 Building layout and wind speed simulation results
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Fig.3 Vegetation optimization of Dihu garden high-rise
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Table 4 Comparison table before and after the optimization of wind environment

K/ (mes?) Wind speed

it ) w2 ARE AR A FRAER
Bif ] Dihu garden high-rise Dongjun Pairs Baojing garden
Time g gy fefe = ER ] A i et e e A i et i e
Before After Measured Before After Measured Before After Measured

optimization optimization value optimization optimization value optimization optimization value
8:00 2.7 1.8 1.2 0.6 1.0 0.7 0.8 1.4 0.7
9:00 2.7 1.7 2.8 0.6 1.0 0.7 0.8 1.4 0.6
10:00 2.3 1.7 2.0 0.6 1.2 0.3 0.9 1.5 0.6
11:00 2.8 1.7 2.9 0.6 1.2 0.7 0.9 1.8 0.7
12:00 2.1 1.9 1.9 0.6 1.3 0.4 0.9 1.7 0.5
13:00 1.7 1.9 1.5 0.6 1.4 0.4 0.8 1.8 0.7
14.00 2.3 1.9 2.1 0.6 1.4 0.8 0.9 1.9 0.7
15:00 1.9 2.0 1.7 0.6 1.4 0.6 0.9 1.9 0.7
16:00 2.4 2.1 2.8 0.7 1.8 0.6 0.9 2.0 0.7
17.00 2.3 2 2.5 0.7 1.5 0.4 0.9 2.0 0.6
18:00 1.6 2.1 1.2 0.6 1.6 0.6 0.9 2.1 0.3
19:00 2.1 2.1 1.8 0.7 1.7 0.5 0.8 2.2 0.4

8 Sz —0. 85 Ssp =2. 00 S =2.09
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Fig. 5 Comparison chart of wind environment simulation before and after plant optimization
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Influence of Building Layout on Wind Environment in Residential
Area Based on Measured and Numerical Simulation

LIANG Tao,LI Jing
(School of Planning and Design,Xinyang Academy of Agroforestry,Xinyang 464100, China)

Abstract; In order to optimize the wind environment of residential area,four residential districts, different dis-

tances and layout in different azimuth of downtown area were selected, and the wind speed was measured and

recorded with the numerical simulation software ENVI-met to study the influence of the building layout on the

wind environment. The results showed that the spring wind condition,distance from the city center far to near,

the measured wind speed decreased; the wind speed of building with different layout characteristics was obvi-

ously different,and the dot pattern >> determinant >> enclosure type; there was a good agreement between the

ENVI-met numerical simulation and the field measured results,and the change of greening had a certain optimi-

zation effect on the wind environment.

Keywords: building layout; wind environment optimization; ENVI-met numerical simulation
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