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Abstract

Wind environment is an important part of factors that affect residents' comfort. Mountainous and
hilly areas have complex landforms and dramatic changes in wind currents that affect comfort.
Taking Huangxian Village, Ningbo City, Zhejiang Province as a case study, the accuracy of CFD nu-
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merical simulation is verified by comparing the measured data with the numerical simulation data.
Then, the outdoor wind environment was numerically simulated using Fluent software from the
perspective of air flow path changes. Based on the numerical simulation results, the current out-
door wind environment in Huangxian Village was evaluated and analyzed. The outdoor wind en-
vironment in this area is generally good and comfortable, but in some areas, the wind speed is rel-
atively low, affecting the quality of life of residents. Finally, a layout optimization scheme is pro-
posed to improve the wind environment. The proposed analysis method is helpful for optimizing
the wind environment design in mountainous and hilly areas.
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RERZ =2 I E S, e 5 2 E AR 65%. FEE A oE R R, 1 R X )
[HIFR AN T AR R, DRI TR L Hh b g b DX AT 357 B e AR BRI R F T L 3R s o
PAZHAHTER REFE N, SRR A L B X, ST SR ARG R S i 2 e, AR
ZH X RS 5 T R XA L, I RO B 2 R, SEURASESCAE, R R A R R A 6 IS
B BRI, oLl B o X AT SR R AR A AR o T B BB A

N T A HEEAT L P X R AR R TR, BT CFD (VLR ) 22 A H AR I IR B
I EEAGE T2 BIFEFEN R EM[1]-[7]. Gaur N [8154R 1T T CED BOARLE MR BRI, (1K) g S, IF
LG RIR LI T . Guo W H 2597 R . B ALIR AR SR 4 4540 = A A 4A 1@
CFD RABSREF A 2500 F SR8 R T VE R R BI 78, DME SRR g S B S AR 204 2 8] AR UL EC AT
[FPEZE SR AL — e % . Hou Y 25 [ 10138 I i3 AEUE BN, 4047 1 [ g 7 X S0 B AR X, I
X A SRR AT T 3R ALa g . BAGEE 1 E R BT T CFD BUE AN, FHEB L R
P ILRGHE AT H, B a4 R T CFD AL 4 KU RGEE Al vk . XSRS [ 1213547 T LARGF K2
TR T A X OB ) ARSI, IF2EAT CFD #5540, St 1 I S X IR BE R 2R A R A S o SR Il 13
R BTHIERMZES, KBS A RETE R E R, AT TR, EE R
XTHLAE T 3 A AT T IR CFD A48, B4R 1 ORI = R [13] [14] [15] [16] [17].

SCERVRTER B, T R AR I LUk B b X XA BRI 5 07 TR B WA 2, AR SCK AT LA T
W A A S PRI A R, R R ARSI, Je R Sl B AT AR CFD e, %
WEF CFD AT KIREEPEA T 4744, SR 5 R Fluent #4454 SR T HUE AL, DURIR
AL FEA NS EAT 0T, Pt TR % .

2. CFD SR AT T I IE
2.1. RIMEEHEST
RT3 AL B AT SR L — W, (R DR PR BEST, A R b DA T 2
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Figure 1. Real scene of Huangxian Village
E1 BRFEFR

Figure 2. Zoning map of Huangxian Village
2. AEFSXE

Table 1. Parameters of hand-held weather station

® 1. FRSKULSBIER

PR &3 0~50 m/s
K Sk £0.5 m/s (0~15 m/s)
P R R £2° (REANBIL£107)

2.2. RIZHERLNSHEE

M BIGMAP T #mks B 85 ia A8 8088, AR TIF #& XS0 3R R R ArcGIS 360 i 40 T 42 il i
&, BeJa A Sketch Up A AR . N T 5L E A, AR RSB i 3 A N ER AR He, AR A
A4 1.07 km x 1.20 km % 0.25 km.
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Table 2. Chinese standard 4 types of landforms
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Figure 3. Variation of inlet wind speed with height
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T R FAR BT : LHARESURS A H, TSI D AR R g B, ) DY J& AL 7 48 ik
213 H, B 3.5 km x 3.5 km x 0.5 km, DL TR IR A0 o V155 X S B P 4, 3 BE N 1132 7 (velocity-inlet)
NN, SR AR R, ST 77 HE 1 (pressure-outlet), 7 &/ T R T T SR P X6 ki
TS At (symmetry), i TH A SR IR TG #2 BEH 2% fF(wall), HuETHLREE S 0.16 m.

WA 5 T SR FH LA B 1) SR P A S PR /S T A 5 M PR o FE TSR I e RS A8 [ M
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Figure 4. Grid schematic diagram
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Figure S. Grid details diagram
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% 8 B RGN AR 1 DA B 7 B CFD AU AR IS SR AT EXet s AR VR B4 S 0 50 R 4500 i JRGE
SEISE . FEEL CFD BB ASAD FAH L PRI 57 ) RGERARL, 4 25000 A5 S DU B 5 5 B O HH LUt AT e
A HT A 6. RPARF ML RIARILAFERE, BT | URMT, A4 R7=0.875, AT LAl 45 3
IS GE FAUE AT, UFB T CFD RIS AUES I HEmf . T F T 2 )5 R B A B A2 5 1

3. REIHE
3.1. BHRE

AR TR A AR 43 A A DRI Y A A R IR A2 2 A 8 < Rl T B I 1) 3 R 2007 55~2021 4R T AE KL BE
RHEE I = 10 m)o ARAE T FLAE I A Se T 15 H AP G D 1.82 mys, SRR AL A(N)
Bl 7, IRIEETIEEZR, UXEIET S m/s B, AFUERSEREFIEN . BARBRUERIRIER, FHAbriE s
AR 1.82 /s, JLIRE 10 AN AT, ¥ &N BRI Bl AL, ARYE AN SR AT R IS 0L
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Figure 6. Real measurement and simulation wind speed linear
regression chart
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Figure 7. Statistics of wind direction from 2007~2021
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Figure 8. Diagram of the measurement point layout
8. MemEREE

DOI: 10.12677/m0s.2023.124332 3614 e RSE TR


https://doi.org/10.12677/mos.2023.124332

LRE %

3.2. RIAIERIILER

VT A5 B 2240 B R XU B340 R 2 PR 1) 9 F XS B B A 1] 10, AR VRS2 22 1000 A Ao W £
X EE L 11~5 14,

Figure 9. Wind speed cloud map
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Figure 10. Wind vector
10. REEE

] X
L2r 1,14
1.0 |
50.8F 0.78
~N
E 0. 66 0. 65
0.6
g 0.51
0.1
0.2 F
0.0
P1 P2 P3 P4 P5
bIPE

Figure 11. Each measuring point wind speed of air flow path O
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Figure 12. Each measuring point wind speed of air flow path @
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Figure 13. Wind profile at each measuring point of air flow path @
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Figure 14. Wind profile at each measuring point of air flow path @
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Figure 15. Building layout zoning
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Figure 16. Optimized wind speed cloud map
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Figure 17. Optimize wind speed comparison front and rear wind speed of air flow path @
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Figure 18. Optimize wind speed comparison front and rear wind speed of air flow path @
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