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Abstract

With the worsening global energy situation and climate environment, sustainable development and
energy conservation have become the focus of worldwide attention. Using science and technology
to promote green development has become a global consensus. In the context of sustainable green
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buildings, this study conducts a numerical simulation of stack ventilation for hospital street build-
ings based on Fluent software. First, the external-type hospital street standard model is simulated,
analyzed, and validated. Then, the wind speed and temperature distribution patterns of the build-
ing are analyzed and compared with the green building design standards in China. Finally, a modi-
fied opening area method is applied to adjust the size and variations to achieve a more suitable
ventilation volume. The results show that, as the building height increases in the external-type hos-
pital street, the average indoor wind speed decreases, and the indoor temperature exhibits an up-
ward trend in the vertical direction. After applying the modification method, the ventilation volume
on each floor of the building under design conditions is nearly consistent, with an absolute value of
relative error in the ventilation volume within 5.0%. This indicates that the modified building op-
erates well under design conditions and can overcome the issue of varying indoor ventilation vol-
umes due to height differences.
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B 21 ARk, ARRIEEZAE H ™ E R SRABCHER R . P E Prae i & (EPA)E H
T 30% M REIRTEAE S 40% 1) — S AUBRHEBOR T @it . Hh Bl e A A L@ s ohae e 244, 17
G B E R AL B  E TAA B G T[] EARIE (N V) AT B SR e FE I F 08 = N3
5e, CRCNESAT I SEI AT FRE R R OB R R T 580 R, SRBUIREIR & 1 X S S T B AN A 158 5 M
B, T BaRATE X & AU ERE AT LU A A, IR G0 1 1 AR T USRI o AR 38 XU B 47 1 XU 52 2
PR ZERom, AAEE N AMRZE . AT BESUI T UATARSE . I OGHE T T2 12 R Be i (1 2 a) & it
MR BFH RPN BN 24, JRENSIRN R E CHE,

RTINS 0T, —BCR A3 S A T SIS . CFD 3 AF 1540 . Rafaela Mateus
2148 T RS R R FEAR G b, R A N R RNG kg 18584, AHEL TARAE k-¢ BEALHERG, HEFEH
FENZSMSNERL, SRR EA RIS S TR ERTETE, SIH[3]8 F Eh/K SLa o #4 4 JE
A EEFEATIE AL, E AT R RE A S ARG XU R, B A XY A 2 ORI KU R S A
FHE, 54 T P RETF TR S R e 55 ) R J2 A v i T s B AR R SR RS . 1 /N R[4 5 CFD
AT PR AT A RO 7L, T AR S A A R X & P LBl B R e AR M 1 2 2 T 1
RSN AN R, AR S S UREA 6T b XU IR 5 R 52 AR 4K . Ji, Y A1 Fernandez-
Zaya [5] [6]HH I 78 3R iy P RE A — TE R 845 Bl il W, g = NI B, TR B4 ST 1R/ KRR
k.o Shafqat Hussain [7]%F—#RJ0#GE 3% A 8 AT 1) = 2B ST 7 BUE R /e . JLRf s 3R
B, IZ AR SUAN RIS 2 R R AE A RIS N B AR R FE— 8. Mot sk b B2 MR ST ARG LD, IE B L4
K, E AN E K ZFIF ASHRAE 55, 1SO 7730 #ll (SR @SVFMARAE) [S15EREErElE NI S, X
SEhRAE EARME % T R ESHIE R AR H TS AE R, HIRRE 724025 e ARV TR R 52 B R RF IR 1491 6

AR Fluent B0fF, 1 a2 T IR Be B br AR B HEAT A0 AT B0IE, SRS B 70 XU L IR e R
PR, fJa 5 EEAN R R N FHRE A IR A 771
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2. BEEHL
2.1. B

AR AR /2 Ansys Fluent, [AJR et 2t G E AR 21 CFD ¥, BT b5 A %4
551, Fluent P R TEL, BE4E 7R AEIAFME 22 OB SEAISGIAT L, Tl LR TR, it
23 R b 2 b i BB 52 0 W) 24) 43 F 3] Fluent. CFD /& i+ 5IR 44K /722 (Computational Fluid Dynamics)
PITERR, KRBT ESFIETRE . BRER ST RS . BT RS T A N AR N 22 SR B, BT LA
HEEA XN AR A W ADIRE, 2 RTE B S IR M TV E AT AT A BOA, - R INPRos 3R 45
FEX R ) SR A5 SR

X R ER S B, A FEFE G B AR AR A B2, A0 E Y IR B 748 B8 B AH X
TER &SN REB IR AL B A — 0 B S SN A, X R R R —od T, 4 e
Bl 11223 (Al AT Bl i B .

WE 1 PR, AR A ERER SR A RPN, ZESIET I Bt 5 R m) 5 A 5
2. BEERIF DR G TETT . & ZERKxSixE A 50m < 20 m x 4 m, EHEEK < 5 x &N
S0mx14mx16m, WHAMK x TEA6mx1m, HHAANK x % 430mx7m.

Figure 1. Geometric model diagram
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Figure 2. Model mesh
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Horbr Gy FoR d1 TP B AR BE T 77 AL B IR BN e, Gy R B T 00 7 AE TR Bl B, Yo 7R il 4
T P B SR AR I DTk Se A1 SRV, Se M1 S 2 RO MR, AT Imiftsh e b
FEHIL  per 2 I I A RORG L o B R Cre A1 Coe, 1 RNG BRIRRNTIF M, IXUE{EE Cre = 1.42,
Cx=1.68.

SKAET7iE SIMPLEC X TR AR S 2% il BRI BN G, SRAFEEEBR . SR . (HZ 3T 288 K2 5)
B BEEAHEMA R, B, ARCORFEAEK Coupled ik, MRS, x\ y. z J7IA] LFHE
JZ, mshaediie, A REAEBCRE TR ES N T 167, BRI ENT 1o i, BT I A
ME T TR EEN/NEE TS, TSRk B

NGVEEN 8 m¥ N, MAFEHE 125 Ao N ERI AR EHE: AR RIAEIAE 60 WA, T
BT AE L 9 Wim?, ¥ D 20 W/m?, 43 B8 S A AR 36.5 W/m? . It AR 2 20°C,
AR 7CRAILFFAT IR 1 FR.

Table 1. Boundary condition setting

® 1 GAFFHRE

eS| WEXR wWHE
AR / NG g
SRARTT I / Coupled
AR {HiR: 207C (293.15K)
FEAREETH LI T 52 TC T A B T FEAREETH

2.4. RIHETCRALNE
Fluent 3R fif FrURE EE M1 B2 AN A% ) 5T S A ECRE A 5%, UG B0 B L8 AE T SR AGR T EAT T AR5
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Table 2. Mesh type

2. MgER
Iy 50 s B (7))
1 Quad 1
2 Quad 5

B IXPIFP AR 1) R F N A Fluent HFHEATRERL . BRINASELE AR LASE, MRS O2EAL. Fluent [FIR
WEBRAG— R E . W HE 5 R KR 8RB ORE AT e S, TR R R R S
BN R ZE SR, NIMTIGIER R I TE It o 561 PR 0 S 1k i 3530 R 45 1F 130 B AR Tl v

B 3 A%, B8 100 73RS AT 500 T REERE R E22 T 5 7%, (Rt B8 RS L AN 7E [H]
— B, SIS IR ZEIITE 1%L, FTLL 100 75 ) AR AR TR O 22 JE % 3 SR BERDURE FEE . Bt 5 R A 5
IR, THRENL BRI 2 A, B[R A B2 205 W R 5T, IR IX RSl R+ 100 /3
MR L 08, 7R 2 THER LRI, W ARIIE TR RO .

Table 3. Changes in air volume at each monitoring point
=3 BRENSKRETK

IR R WA E = (E ) K (kg/s) AEXS AR R
) 1 48 4.824 4.824
— kX A AR P B )
5 4.965 4.993 4.993
) 1 4.08 4.14 4.14
TR R A AR )
5 4.193 4.198 4.198
1 3.222 3.258 3.258
SR RN R )
5 3.280 3.299 3.299
1 24.324
BB 2.48%
5 24.928

2.5. HEHERDHT

NSRRI FURGE o B = B A i SR P9 I B IR E AR AL, WL T LTINS 51, e 3. 14 4.
FEZ 5T b 5o R FEE AR FEE AT 70 A ) A A TS [ A R RO IR L

g h RETES X 3l T3S BT, S SRAE PRI, MUERBIC. BT e B, 35
AT ITRA ETT e R AR X i T B R BT, R X R . B AR P RESERR 4k
AR AR, TR MR R an . WGEAE BEALIE W HBOR, TR RRZR KRG T . 4k
BRPR GEA BT A B AR S AR a0 AR B A2 T B RL S IT LSRG, AT ORISR TH R B
AR R, AN TRE e ARUEE AT 2 82 5 AT T AR KGR R, 3l RN
NERGIAL R (R0 TR RS S R 2

m
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Figure 3. Velocity magnitude
3. SENELE

Figure 4. Total temperature
E 4. SEHEERE

HIE 30 B 4 WA, ANE RGO R AR Z s, AP XA . BEE A R B R, B
REAEEET M EEI BT REY, HEREERIEZEN, 258 - MEMERE. BlEZEIT
AT B, 3 SRR PR KD B Rl a0 4 Frow .

Table 4. Ventilation volume of each floor

F4. BEEBEXNE

Bz FF P35 XU (m/s)) FF O A (m?) I8 A B (m3/ k)
1 0.802 6 601.5
2 0.685 6 513.75
3 0.54 6 405

3. ERRIF OEESSHL
31. REENME
0% AT IC T 0.3 my/s? Y, $FAEIRFETE 20.5°C~27.5°C 4% U PI R 7 0.3 m/s>~0.6
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m/s? i, SFEREE 20.5C~28.7C; H{ENSM FHHEELLE 0.6 m/s>~0.9 m/s? i, FFEMRZLE 20.5C
~293°C; YEHNKRFIEEL 0.9 m/s2~1.2 m/s2 I, £Fi&E i ELE 20.5°C~29.7C .

3.2. FOKMEES*

N T A R et SRR 2 3 R RN 5 HL DN EOR, AR X 20T 1 N T B I, Bl
JE G L2000 A AT IE IR AR 20.5°C~29. 3 CHOVERIE . FEBLEERL AR — 2l X AR, I H itiE
WEEBEHT I s ROy Ev =1, iR A B IE[10].

HhREIE o R B A
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(1) 55— JR M XU B i 4 5i 22 4
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:[13+(3—1)><2Jé:1.71

(2) &5 JEMEE PR Bt 1 5 AR 5
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E,

(3) 2B == M XU e 4 5k AR 4L
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PNb i ANITRAS
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(1) — BRI N 38 R TR A -
A :Lzz 0.69
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(2) BRI NS5 AT AR -
A, :izz 0.78
E}
(3) =AM NS5 A AR -
4, S
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22)¢
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() EREUREA
A=A [nd H* =0.0043
(2) HEIER A ROEA
A, =n A, AH’
=125%x0.0043x0.78x16
=6.71

(3) = HEIE R R R
Ay =n 2, AH?
=125x0.0043x1x16
=8.6

it B A 5 AR A B IR/ TR R, W s pros

Table S. Correction of opening area before and after correction

5. BERIEBEFOER

= JEIF D AY(m?) BIETT O HE A (m?)
1 6 6
2 6 6.71
3 6 8.6

3.3. iERIH

RIS AR, HRZHHAAR, RGBT, J5IRRE y = 12.5 m BIETHA
ST, WE S, B 6o ST b IR A AR S 8 1E A% PRI e PR O JROIR I REA T LA

WRIE AT AR, WG AN FE 73 A7 542 IE T H R B LR JLANER AL

SR X EE A R SR, K IE B AP 2 RGBT, (B T2 BT 1 T AR B = 2
WK, P RGE RN ER s . BEE R B R, = R 2 e B A BT RS PR
FERHBR R B A, RSN 3 XU

Figure 5. Vertical velocity magnitude cloud map
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Figure 6. Vertical total temperature cloud map
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Table 6. Comparison of ventilation volume before and after correction

* 6. IZIERIRBRNELLR

M= JR FF 1138 R (mP/h) B IEFF F1l K (m/h)
1 601.5 601.6
2 513.75 596.77
3 405 580.5

—=— BT | o« BT
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%20.00%
600 - e S
AN T e
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< AN
Tg’ 500 \R 10.00% @
N ] —
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0.00%
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Figure 7. Floor ventilation volume and error
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FIFRPRENRE, TR T RIFII=E A RIAEL.

SE

(11 5kFM, BEFF, Z|AT, 25 B E SR P ERT 2 EIA BRI B, 2023(1): 17-22.

[2] Mateus, R., Pereira, J.M.C. and Pinto, A. (2023) Natural Ventilation of Large Air Masses: Experimental and Numerical
Techniques Review. Energy and Buildings, 291, Article ID: 113120. https://doi.org/10.1016/j.enbuild.2023.113120

[3] H/NRE. #UE B SRE RO R B RS2 [D]: [ e 30 Sl ZHTIREE, 2017.

(4] B R R A XA ER K R SR T FE[D]: [t 22 A i85, Sl TP B TR, 2021.

[5S1 i, Y., Cook, M.J. and Hanby, V. (2007) CFD Modelling of Natural Displacement Ventilation in an Enclosure Connected
to an Atrium. Building and Environment, 42, 1158-1172. https://doi.org/10.1016/j.buildenv.2005.11.002

[6] Fernandez-Zayas, J.L., Villa-Medina, J.F., Valle, N.C. and Porta-Gandara, M.A. (2021) Experimental Analysis of Nat-
ural Ventilation of an Office Building in Mexico City. Case Studies in Thermal Engineering, 28, Article ID: 101661.
https://doi.org/10.1016/j.csite.2021.101661

[7] Guo, P., Wang, S., Xu, B., Meng, Q. and Wang, Y. (2018) Reduced-Scale Experimental Model and Numerical Investi-
gations to Buoyance-Driven Natural Ventilation in a Large Space Building. Building and Environment, 145, 24-32.
https://doi.org/10.1016/j.buildenv.2018.09.019

[8] ZREEFIITFMIrAE. GBT 50378-2019 HrEbrAuMI[S]. dbat: (F5 I £ @&, 2019.

[9] Shen, X., Zhang, H., Li, Y., Qu, K., Zhao, L., Kong, G., et al. (2023) Building a Satisfactory Indoor Environment for
Healthcare Facility Occupants: A Literature Review. Building and Environment, 228, Article ID: 109861.
https://doi.org/10.1016/j.buildenv.2022.109861

[10] Acred, A. and Hunt, G.R. (2014) Stack Ventilation in Multi-Storey Atrium Buildings: A Dimensionless Design Approach.
Building and Environment, 72, 44-52. https://doi.org/10.1016/j.buildenv.2013.10.007

DOI: 10.12677/m0s.2025.142137 126 e RSE TR


https://doi.org/10.12677/mos.2025.142137
https://doi.org/10.1016/j.enbuild.2023.113120
https://doi.org/10.1016/j.buildenv.2005.11.002
https://doi.org/10.1016/j.csite.2021.101661
https://doi.org/10.1016/j.buildenv.2018.09.019
https://doi.org/10.1016/j.buildenv.2022.109861
https://doi.org/10.1016/j.buildenv.2013.10.007

	基于ANSYS医院街热压通风分析与优化
	摘  要
	关键词
	Analysis and Optimization of Stack Ventilation in Hospital Street Based on ANSYS
	Abstract
	Keywords
	1. 引言
	2. 数值模拟
	2.1. 模型几何
	2.2. 网格划分
	2.3. 湍流模型与边界条件
	2.4. 网格无关化验证
	2.5. 计算结果分析

	3. 医院街开口修正分析与优化
	3.1. 绿色建筑规范
	3.2. 开口大小修正方法
	3.3. 优化结果分析
	3.4. 医院街优化总结

	4. 结论
	参考文献

