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Study on the Wind Environment of the Sunken Square in Xi'an Area
——Take the Sinking Square of the Happy Forest Belt as an Example
Tao Yu! Di Yuhui' Jiang Jing'?
( 1.School of Urban Planning and Municipal Engineering, Xi’an Polytechnic University, Xi’an, 710048;
2.State Key Laboratory of Green Building in Western China, Xi'an University of Architecture and Technology, Xi’an, 710055 )

[ Abstract ] Sunken buildings can effectively use underground space to improve land utilization rate, while avoiding the
problems of poor ventilation and lack of lighting in underground buildings, which has important development significance and
application value. Taking Xi'an's happy forest belt sinking square as the research object, numerical simulation of the sinking square
wind environment by calculating fluid mechanics (CFD) method, changing its sinking height, obtaining the wind pressure cloud
map and speed cloud map of the sunken square in three working conditions, analyzing the influence of three different sinking
heights on the sinking square wind environment, and analyzing the characteristics of the sinking square internal flow field and the
comfort of the high area of the people. The simulation results show that the three subsidence heights meet the comfort of the 1.5m
walking height zone, the three sinking heights are conducive to the introduction of natural ventilation in the subsidence area, and

the increase of the subsidence height is conducive to the natural ventilation of the building in the sinking area, especially the
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sinking height of the oncoming wind. The natural ventilation effect of the building in the sunken area building at the sinking height

of 4.5m is the best.
[Keywords]

0 3IF

I 2 2 L 3 717 2 1) S T 1 S A Ao, R 2
1) (¥ FF % CL A E B TE 7R M A 25 R R a3
FUTR A A R —FE R T AL, RBER
Hiy T 3 ()0 M2 DR (4T A, R T et
ML . FUTR AR MITR CL A — AR
AR, R S T IR AL AR,
A A B L0,

D N T o i NRE2 -9 et W )2 1]

B, EA MU SR A R LL AN 7R 2 A

LI C G 45 17 3 iy st = 18] 4 A B Bh 42 36 4
T A TR 3 A TR D3 K X T 2 R S i
HEFBOFI LA B K IG), Li W SEF = 1
(] Bt R A 2 TR R B s 5 A A2, 0t
Sl R UL I DR 1R B Bk T R
UL 35723 1) (10 72 1) ¥4 ol [ 22 TR 3R 5 2 3R I e ik
IR0, e AR DLV 22 B AR M T H 9], MO
e EFE R AT T REITIE T, N HAR U
PR VAT P AR AT SR SE B R TR BT S0, 53— T
T 3T DA B g ol A0k 1 2 ZE AL A 2
S 2 A0 2 18] A A PR R T 8 & 20O 1
LD R O000, i 3 T A SRS TR SR
FEFTAEH L A B R RABE Mg -13], 7 figiX
A 8] R IR B RFAE LA SO AT B2 1 T 42 3
BRI EE,

AT BAR T 7T BAR T T U0 18] £E 3k T 574K
R B B ZEE, (HRZBIE FU 5 ISR 7 ik
TR R AR X S U0 (B AR S BT s Z
HMETIX RIS A7 BERS T ST (8] (i 7E - R T

il B TR E AR X, BN S Ah e i A R

I HERR TS A, Rt T 22 8] R AR SR B o
N T RN A LA (AR B H B K, 47
BRI A 8] 1) MR BEHEAT BT 5T A SC LAY %
AR N UU o A R, SR AT SAR
¢ (CFD) JjiEts H NI BEHEAT BUE AL, LERA
Al N S NI 3 N RIASE L, X T A AT
i N USRS B AT S 3

Sinking square; Numerical simulation; Sinking height; The height of the walk; Wind environment

1 BUERI
1.1 YBAt

WRHE VG 2 T AR RG22 1T 2020 A A K ahs
Giitnl A, POt ERAL BN AR 4 107.40~109.49,
1646 33.42~34.45 fF 2 8], S FHRIRZA N 13.6°C,
TEPYIRELIN 69.6%, T XEH 2.0m/s, 4
FERRAT XA 9 ZR B R
1.2 BT

T Fe 58 5N PG 22 T AR X SERR AR C-2 B R
Ui, S4EEAIE L FR. T3 R UL
793.5m2. | IHE TN 37.8m X 22m X 3.5m (K
X GEX NUURE . fEWIT UL B, TUlEfE
REEGH, HEEEEWEIH N 2R E AR KSR .
e b R 2 [A)je  PR HE, TT EL— MH R EE
FEAA AR EESR CRRER®D, BT DA SCH X Rt
73 AR, A B BCE WL R Dl E N
3.5m. 4.5m. 5.5m =P LHBHAT T .

El1 TR a=4RE
Fig.1 3D model of sunken square

1.3 BT

1T S = A A S T S il A4, %
IEE I R, 16 4% 501 1) S AN T ST DUR 4 1
S SR B IR R o R E S T A
SRR, ST RS P A IX sk ) PH 28 R 52 B i A 5
WA ARG KT 5%, 1% HLRH FE SRR 1) 2 2 S5 X e
PSR AR S T RAGZ T R B AR EEAE . BT AT
B SCHR A SEIXIE U NE R G HLE
ARSCIE BT B DX 25 A AR SC BORLISY, B g LA T
SR g KX TE xR EE AN N UU 3
M4 f5. 7/, 4. WHRSEGEN: Kx%ixm
=160mx150mx14m, HA KA H5 ZHPE X i
[AIEE DN 3 A5 R, O ST X A



©294 -

2022 4E

Py 6 F5 @I B
1.4 PRI Jih 5ok

AR SR AR ke BBLEATRIOT 5, MR
PRI T2 AT (R 52 3 B E ORI PR B 40 A« A
]« it AL 56 P AR S T FE B R 110, | T 52 213 b i
FELRE FEE (RS2, SR IR 2 7 5 b T 2 L 1) v B 77 1)
AR FE RS S IR, HOH A R A
L5 R R b T v P M TEDREDRS 5 A G071, — MRl
JE 10 23X — 43 A e 1) R B R0 R AT
MBEESRALAEZRBE, AXSHT
ASHRAE F M 145 tH B F8 5008 7= s B0aExs A 0
KR AT e L, HERBA N (D .
V(e

ref

X, v, AMEE SR RIRGE, m/s; Vi, NS
% 1 AR R XE, — R S R TRk s R 1 XGEAE
m/s; Hor NS KRN, —RIEAREM
W= B, W IXAN SN 10m: H RV, ()
EESE, m.

B E L5 FOME GB 5009-2001 2 Hb ]
FERE P H 30 23 A DU, MG 22 Hh B S R 1R
PG 22 4 AR 2 XS A 2.0m/s, B TSI A T
WA X, CHUBEREEL 0.22, f#iH UDF s A K
TR FARAF AT 2 S ASTRGEKH 2.0m/s, 4x
SERSATARACK, WA TR E, BT AR SCHE A i
B bR KR ARSI, 78 ST R g R o
S RFA MR A (45°), ABRL -2
9 00 T 15 B B 6 SR Symmetry 10 45 2F,  HBTHI
N @SR B Ay Wall 30 44, R AL A
Z 1% FE Pressure outlet, 7F & i 1155045k Py K F DY
TR AR LSRR, UL IR I A2 1) X A% Kl 4y
Wik 2 Fros.

V,= (D

B2 REMIELRS
Fig.2 Model grid division

2 BRUERRESR
2.1 =H R YR B S AR

(¢) 5.5m FULEERNESE
3 ZMIATRESH=E

Fig.3 Cloud map of wind pressure distribution under

three operating conditions

B 3 AARFE TR E T (3.5m. 4.5m. 5.5m),
U A ARV B, S 2R T B
022~0.23Pa. A& 3 ATLLE Y, @A 210 %
A7 RS S5 RFIA 1 5 — I e, R
SR LS, A N T — AR B A
He, HElTARAEE X B 7 —Emr e, a4
T KNI U N AR R T R e X
IR BN T o X T ASCHEFUR) R UTXI, T8
P I XU X R S B Y ) O P/ R AR AR 3
H & 33 A A I AN G %, 320 i TSR 5 ok
JRUIRT RS — 5 A RE, T RG] JR) i DX A — 8 R«
BEE T Ul RGN, ST EEEE AN DAL K IE &
DGR, 5 MR IO 1 XA e X sl )y, 24



36552 H
1l

°295-

P EE, S5 PO NPT I MR BT S —— PSR AR AR U

NUUEER 5.5m I, JREIE KR UUE FE 3.5m.
5.5m #E KR LREKRE, FUU WESM NS
FE R G IS Z AL T 3~4Pa 2 8], AT i)
Ty S E AR IE KU 5N

AW [F) 22 T 8] (1) A 22 02 T2 R B N
SRIE R BEIREN 7, FEREAN R UL @A B
H 36 EC T X 3 PR T 5 K KU [X e KU s R
X 33 PR T AU T 1 s X 5 R XU T 3T DX 3 XL T
053 47 X e K AU, SRR 77 e T T X 3
P E Z AT 0T PR R %
B I RUE Z A 4 Fin. MK 4 7TRUE
X 1R T DX 3 SR R SR, BB T I e P R
I, R A B RUE ZE S O, B R U B EROR
A AT ARG R 0T A S R T TR 3,
HNULEERIM, U SN EZE 2K
SR/, BOE HBLE 4.5m RUTE AL,
YL RO A — AN EOdE, B RS E T
DUmEE, NUTIX P 0 AR KRR % o T
10 AT 43 40 R X R, B R Uim B, T
U3 P90 AU Z2 38 ks, TR T 3 9 47U X
BEE T ULm BRI R I e K, BT R Z N
ZE b, BT N UlE AR T R U X S S
SRIE R, AR5 AR I R XU )R O e

Jo i G e I 2
360 e, {0 s 2
360 e i R DAL 2

& 4

ZMHIRTARIEEE

Fig.4 Different facade pressure differentials under three

operating conditions
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Table 1 Outdoor wind speed and comfort evaluation
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operating conditions
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