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Simulation Study of a Longitudinally Induced Ventilation System in Tall
and Large Factory Buildings of the Covered Metro Vehicle Base

LIU Qi
(China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan 430063)

Abstract: This study proposes a solution involving the use of a longitudinally induced ventilation system to solve ventilation
challenges in factory buildings within a covered metro vehicle base, where natural ventilation is impractical and traditional horizontal
ventilation systems are difficult to implement. We first created a three-dimensional model for the longitudinally induced ventilation
system, analyzed the impacts of the induced jet fan installation spacing and height on the airflow within the factory building
based on numerical simulation results, and validated the proposed system against actual engineering conditions. The results indicate
that the best overall and workstation ventilation effects can be achieved with installation spacings of 20 and 25 m, respectively, along
with heights of 8 and 6 m, respectively, for the induced jet fans inside the factory building. The field tests agreed well with the simulation
results. This study provides a theoretical basis for the application of longitudinal ventilation systems in engineering applications.
Keywords: rail transit; factory buildings of the covered; vehicle base; tall and large factory buildings; numerical simulation;
longitudinal induced ventilation system

A 5 e S b B IS I S R e MR, — MRS 8 m, AN B @ i
IS ERB () GEadiE 0. Y8R SRR It 20 000 m?, G2 LI EME () BT b
e FEEIBCH)WIERE. A5V ESE] e B AR 40 000~50 000 m*,

Wis HER: 2023-10-14  1&EIHE3: 2023-12-24
EREN: Xk, 5B, Mit, SRTRENM, TENFHMHIERR. = &R ARNEFER SRR RR I, uyangi1985@126.com
BEEWE: THFENHRRITRERFRNSRPIE (KY20230429)
SIAER: Wi TEEYUBHKEREBS X EARFESBRAMR]. HHROZE, 2024, 37(2): 124-130.
LIU Qi. Simulation study of a longitudinally induced ventilation system in tall and large factory buildings of the covered
metro vehicle base[J]. Urban rapid rail transit, 2024, 37(2): 124-130.

124 URBAN RAPID RAIL TRANSIT



HLEY WA FTFRBEAT FY @5FSFENHE

WAk, BEAG YR T M 5K DL 1 bk, VF
20 A e R AR L T, R AR DG T RE R T B
T, AT E R YINEIT A, AT A
Mz, TSN, et . i B RR Pl I R )
ERS W T A B 6 AR RCRE

ety b o A I Bk A A RE M s K PR X
W, 2EHE AN SRR 8 R SIAT T 09T, 4
AL A U B AR B TR T 2R AR BRI
T T8 2400 B 1) et SR PR R ) 388 XUR GEX 1wy K
AT RIS, B s KRG w5 HEE . Al
2 g 2O 3 1 87 9 R 3 71 2% (computational fluid
dynamics, CFD)XJAs [F]38 XU U HVERAS 18 e A
HATHAUTE S, AT AN R38R 2T 1 38 X
Ry IR BN RTINS LT T, WO EERGR
B+ S KRBT I RCRA — & . &
[ DR AU 2 i 5 30 X R 45 5 A S B 1) 3 R e
ITHARZVER LT, HX TAEXF R TAEA
G R I e it B2 TR S DA Je COL R FE S5 AT T,
MR 25 R L I F5 RGBT REFEAC, Hiks
T BN TAEREL .

IR RIS A ABAT &7 S0 Tk v
P, BETI, ARSCE S S LR, R g
YNV IF R A5 AE L = ) s N G ) 75 3 R ek
ATBUERA,, BIFFTTS SR B AT BT 20 G 1) 55 3
TSR ()50 o
1 el 4 e XU X

LA M AR KU T H R AR R AL A
MYAESE T2 R rh ARk A Vo RS, his
YN EPEAS ST R (7S TR

AN SRR ) ) s 2 R BARIE A, A
PRAE) s R TRl R, ks m g, A 4l
TR XU BEAT B 726 KL AR I8 R nT B8 401
AR = A B A8 s AT s oo, BA
R PR Hh YT £ R

ZEAR R AT BV TR, T CIA &
EIMNARE, MEZW T 8 X E NIRRT,
YT A ABE T A R AR 22 A B RNk, ARSI HL
T A7 2R K2R 1) o B 2 HE RUBIL (— R
JH ALY, 71328 F P Bk A8 PR ST 75 120 Sk ) A1 i B8 X
Blps, M BGETT B HEETE, HEXRE T (T
BUIEAS I A A TR ARHE) (CTV/T 306—2020)
55 8.3.5 S5 M s FEAM R P is FIFIAAE T D R ML

M, ) RN T EEET 6 m B, JLHEXEA
FNTH 1 M SRR R 4] s R
F6m i, HXEAHZ 6 m¥/(h-m?)H 5500,

1 KB e e Mk ZE R H L R 5 K )
SRR AR GEEE R BRG], AR G Ll X R S
P — MR, edkebr iR mr. BT HLBRIE X
RGEHAEHHA, R RUESLHEE A7 T N, K
CIPE g b i 5 5y, WosAT iy, A msh 2]
B, TR IR AE X R AR N, AR 22, CO,
WA B, N PG .

FE TR, BRI S KR G il vk
aE SRR PR XU R . R T 1) B R
V5P KWL, T8I 5 S LS 2 ) S e
PR IR, FEIE 5 A S AR X AR R — e I X
S5EGHMOE RS, Al SFENREALLT
P OF FHEP KL ZRAEEN , A2 158w KL
B3, bR WA, @nT LR IEEE 18
brid Ko I T 5 KL,  FEAKIE XIS 1T REFE; OfEH]
R, GEETTE, X G KU AN 52 i F At 36 1
.

il 9 SR EMELI BN 8 5 L HTE 4B
oM 7 S 2B R B LR = 3 S R A
)5l KT 56, A B DA R PR 5 A4 R R R AT
YU ARV SO, X4 TR H 21 5 S X
RV E 2 R4 T LA . 4 T2l
Pl MRS LR AR Z, iRt r E 6
P, AL A5 TR, ik CFD X bz ¥k It &
TR = ) B AR R i 5 KR G AT B AR
L, AP S Sl RGBT %

DL AR A0 B R 9 1647 T7 v il B, 4B
SPGB, ZAARBCT BRIk, Ho
BRI BAEPE. WL CREZE . Bkt e TedE . 3)
W) BRI RS SEMT &S, A PR
PSR T ANE X o T ERENTIT R R, #R
IR, 5 X O RS S KB A
Mg, SRz, FEllE T,
WA, FENENE. I, TR SRS .

2 BRI R 5T
2.1 HERET S MER S

L% A mBGE HI A o, il 5 CED ARG AR
GHZAPE . ANF g S OL N EE N s oL, it
XTI T, AR A E &

URBAN RAPID RAIL TRANSIT 125



ETHIRBIZE - F 37 F 28 2024 F 4 B

e ——

By
e weseE ]
\&&;\ _— |
,\@\
i FE

\As i) \ AR

K1

yikakms / g e ann/

|
gak || o ]
o F\
1R

JiEEEA S A N BUE <

BB 1

Figure 1 General layout of the covered metro vehicle base

s E B E MK N 332 m, 5 145.8 m, W5
FEJ7 m3Lrt 11 %, BRS8N, e A S fik e PR T
B 9.5 mo YRIREIE J7 1) A8 P S 2 IAIAT B 5 S 4
JRAGHIL, A [ e SHe s 9 4707 1 TRV SR, F% LR S BhA
7 A R TOAN [F) 2GR PE . AN [R] 2223 v B
IR e 2B H=7 m, YSIRIE T ) 75 S
U KL 2222 (B8 L 2399004 20 my 25 my 30 m =Fhik
DL IR 728 10 J52E 20 I 3): @USIBGHE I 115
SHEST RN ZRE A BE L=25 m, 225 H 3524 6 m.
7m. 8m =HFEULCHI N TR 4 2. TES).

FEHE 1D 1 @BIRERI A, W 2 B, i E
T, RZARA LR RGIAT L, AT, A%
MRS o T S AL T PR A AR
N, AE TS ML AL AT R s Ab 3, LA
A SRS

- //[
B2 R
Figure 2 Meshing
22 NRFHRYIERE

BN GRS N 8 W ATV 8L, A R
SR BT

1) 53 HEG RUPLRE RS XU 43 5310 4 T BN
F T, MRS TR SE PR A PRI, B

126 URBAN RAPID RAIL TRANSIT

NN 5 m/s, HIREA 16.5 m/s.

2) IBHEET AR JINE, K P=0 Pa; iK%k
B RGBT, N 8.23 myss LA E
hBETHT o

3) KM SIMPLE SERT kg iRy, AscBlit
SRS, KA 7 BB I i REI. T ke
BRI A E R 037 0.4, 0.4, HABIURAHBRAE.

4) AHEETE I AL b5 A s RISk B
HUR ORS8N (1 520
2.3 WIASDh
231 FSHES X &5 B BB = SR IAFF R

A

P e H=T m, ‘Z5EA I L=20. 25, 30 m
SRS BL A AT, A3 T A R an 1] 3 AT
4 iR g iZis AE K&K 332 m, 1§15 9.5 m)
K, W IRE 7 ) SO 4y X L By, B X
AN B S AN R B, Z A ARRHE R E
Hi TR 5o

FH L 3 RTA, aedem E H=7 m H2e3% M 1=20.
25 m B, RIS S HESS KL S 2IA T 75 S kG
BN AT AT — @ (3 2D IR IO WY
1, BB SN KHLA L 1.5 m & FAT T Yoz
PR RE S G T, A3 PR RGE 43 ) 0.78
0.34 m/s, FJIRELF. o L=20 m B, AT
HES KL FHAL R BEBOR, A s et %
REEEE L=30 m I, HH&l 3(c)ml 4, #oA7 B I AIAR
S KL B T Wi 5 8, IS S KL
(SR IR BIK U5 S S KOPLI Tl ™ 3, Seit
[ P4 RGHE 0.07 mis,  Fe/NAGE 0.01 mys, H2ET 0,
51 4 TR R I T R IR DL A — B



HLEY WA FTFRBEAT FY @5FSFENHE

0051 152253354455 556657 758859 95101051111.5121251313.5141451515.51616.5

10+ Velocity Magnitude:

100 110 120 130 140 150 160
X

(a) %1 (H=7 m, L=20 m)

10F Velocity Magnitude: 0 05 1 1.5 2 25 3 35 4 455556 657 75 8 859 95101051111.5121251313514145151551616.5

100 110 120 130 140 150 160
X

(b) F7%2 (H=7 m, L=25 m)

10+ Velocity Magnitude: 0 05 1 1.5 2 25 3 35 4 455 556 657 75 8 859 95101051111.5121251313.5141451515.51616.5

N
100 110 120 130 140 150 160
X
(c) %3 (H=7 m, L=30 m)
3 AN[R] g2 e A B 2 ]
Figure 3 Velocity nephograms of different installation spacings
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Figure 4 Velocity vector plots of different installation spacings
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Figure 5 Velocity nephograms of different installation heights
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Figure 6 Velocity vector plots of different installation heights
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