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Design of Underground Space Ventilation System and Fire Safety Considerations

CHEN Xiaojuan
Jiuyi Zhuangchen Technology (Group) Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Currently, there are many shortcomings in underground space ventilation systems under fire conditions, such as
unreasonable duct layout, poor equipment reliability, and incomplete system linkage mechanisms, which seriously affect fire safety
performance. By optimizing ventilation system design, improving equipment performance, perfecting linkage mechanisms, and
strengthening daily maintenance management, the role of ventilation systems in fire emergencies has been significantly enhanced.
Engineering practice has shown that the optimized system performs well under fire conditions, while improving energy efficiency and
equipment reliability in daily operation. These achievements provide important references for the fire safety design of underground
spaces, and lay a solid foundation for the future development and utilization of underground spaces, promoting the progress of related

technologies and sustainable development.

Keywords: underground space; ventilation system; fire safety; collaborative optimization; case analysis

515

W S T AR R PR i e, 3t 23 ) (R T R R H 2
2, FARGER B TR Fh IR T D RE T T R A
FARR . BRI, MR 2 (A R RIA B Ok T 2 PR
JEHIE B RS 5T B 22 42 1 P ) 1) 38 XU R Ge A it
A B R O, AU H R SR, K
RAFEL UG DL N LB HICR K R A R SR E T . 24
A, R 2B A R GEAE KR LU R D REFAEE 2 A AL,
RAFPAL S B0 - IRATRITIE AR G 5B % A2 P F&
J&, RETIRTF IR A3 8] (0 2 A PE AT SR AT R

1 T = [EE R S E R R £ TR EI

b7 23 8] (R AR Y BT e e ) b SR ka 9, B
R M T 3t BEUREE 5K 0 Rk 17 T RE S5 U5 Tl A% TR
TR . SR, AT 22 6] KU AN i R D RE 1 H
m B, WRAG S Z 8RR TR BRIE.
75 LR 3t T R R G R R RS
N DA T R A R Yt , ST R B AE AR O = T A2
IBAT 3K T K R S5 AR s B0 T (7 B % 4 T BE5 e A
Ao MIBRRGERIBETH A BERA, H T 25 8] 38 XA Je)

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

WL A (R8I D REAN H W N LIS s 3 T 5 4237
138 X AR Gt B o 22 4 R G AT it s R IX I
0 X P OO0 B TR R AR o SR, A KKK
PRI, X R SR BETCVE A OGRS /K

— 3T, RO A B A R R B, T
WA GE AT RETCIE S HEE R, S EORE WA, M A
AN B BARAT ST e - 53— 7T, GRS
I Rl ERE e B AE K R 355 T AT RETCIR A 24051 SR <l
FLETTREINRI KB EAE . AR 45T, R A Ak
GBS AR 5255 o FLf PATPEASE 5 JC 07 A 1A AR AT Ml
PAPGEESCR, BB TR Rk R R

FEHL N A N D3 SR IX I, it kst A 7y 37,
RO AEIS N DB i KB - 38 KR G R e v 3t
PREEN D22 i 2 o B2, H H ATVF 208 AR GEAE KK
THLT B AT BB Z BRI XE L L T B % 4w
Ko BORPRHERBEZ H A7 2 AL, DA @R BT
X KA BT B ER, (BRI R BT TS = B E 2,
FHOEN ARG S P RGUE SR LR PRI RO R BT
R ARG 5O X AR A B 7 R B R S

123



6" VISER

TR TR - 2025 #53%: 543
Engineering Construction Technology.2025,3(4)

FE R IR TeiE T8 73 S SLHRIRAN 51 & N SO B 1
FI s 2D 1 RO, i T XS B A
BRI BT R A .

2 MFBRARZITREGRE

PR R 2 (8] (3 R GE BT, AR 2 S B %4
AR BRI LRGSR AR K IR A R e ™ B A
GO R AN R, FEER KR FEHE R . 8

JRCZR G ATE AT Jaj 52 S ]l — o 3R 23 ] i S5 SR %

R R A AR AT 52 3 2 A BR ] e DA S B B AR
ML AEKRRAER, R IEREEPGEY H M
BUA R GE A B A5 J=) T RETCVEA 205 S R,
BRI AL B U R AN e of v A 427 AN A R e o i =
TE R TR S b Pt A A T8 0 368 XV TR FH AR
FE R N A B AL TG BRI, 8RR, 3E— PRk
BT, FERESVEAC RS BUNEEEA MR,
BRI X AR GE R HRE R

AR 4 XM XU 2 L T By e A A
HR AT AR 38 XU e 42 G 2 N D3 T A 2 U
SRR BT RE AL, (EAE KR AER, XS
A RETCIZR R HEE AN D3 BRSO 75 3K o KO AR ) e T A

A PRI, BT R RV R E K KU A R A R

SR, VR 22 3T 23 1A AR08 XU GEAE R 00T YRR AT X
JEIHEEREIA R, ToiERE A, S B R,
SO N D3 RN B R AT S KT e« T8 R R SR B 46k
RURATSEVE A AE G AR . 0 R 2 (B IR REROR, TR AR S
B K IIAL TR IR b, 2 5 e . KUHLE FE AL
T RE 2 PRI T R, T RS T RE 2 RS2 1T 34 2, I 4
PR 2 R TR E KR G 1A 1L W I8 AT o 38 BE 3% 17 K P e

AN A A i T P8 53308 AR A A i R oS IR AR

FET RSN KR EIE iR

I TR SR B ) SE Bl AN RCRBAIE, P T SRAE STt
A KR G B 2 Ak e DT TS 1R O A
Jr HYIE KR GEAMLAE IR 0L T RILH €, et R
NN R S SYNIATI G P OE (e i
H 47 b B2 w7 REUER I R M B2 T S o X i
BRI T 2 R B 2 sl ft 7T HE NS %

WRAE » B AR T A3 8] (T A AR B8 5E 1 M SR i

I, PRALTT S B R S MR g 7 1 88 2 RS AR AN H AR 61
WTEMR PRI A TR 1) e ) FE AR, E— DSl 7 AR
BORFRAERNTE K 53, 5 SE U TRESR At 7 T A 25 /Y
26, AU TRIHEAMT L BRI BKR.

3 BRAGMALKEE SIHB = 21 EIHLH

N T ARTIHT A3 8] 1 B 22 P Rg R G4
SRS 59K B3 22 A IR D [RIAL R )8R S BRI 72 5 10 » DA T8 X
RGBT M ATT AT U IR EAE K R A fE
A RBCFFH BTN 2 755K 8 KR GBI, B R E

124

PR AT J5 (05 B o 38 3 DA 3 KV T AR AE [ FAT B,
TRIHCRE RS PR HE Y 5[] 88 e Ml AT e A AR K R DX
BRI XGE AR R RE S A 25| T B R SR Y Y
T RN TR, SR AR o 3 U TE A 3 th 2 00
o SRAIMY i« Bl K PERE R AFRIAPRL, eGSR 1L
KK ARFESIR, HiRIBR RS EZT.

FEE R A GHBAT SHARATT T, 7 R KR T
OB PP A KA U BB . KRR, RGN %
PRIED) 2 KRR I IRE F7, I8 L3 0 U A R B XU
DR T RE NS R HE L o UL R GE i e ik Y, ik
FEERIRIRIAE B 2% R P K PR REMI B %, RERS AT AR
THE KR GEAE KA AT FE I o 38 AR 5845 78 B 2R e 7
[FIATLAG A2 30 -1 75 22 4 1Pk e ) B B2 Rt o 3 3 3 57 56 35 14
BRBIHLE], W TRk K 1 Bhi B R GRS 1E I R AR S
[ 38 KR GE A& A5 5, 38 KR GtV ) 46t 2 R T A
o HRA LGS HBIEHR R S BT R RGP F T
8, RERE NN BB HION K R AR BL S A IS

FEIERN ARG RE T, H W 4y 58 B 2L A
BB FELEE HE IR A AL, RERE S B
ARV LA BTG IE | AL RIS B 0 R, AT A
BRI il AR G AT FEEAZ AT R0 il Al A R S
ek ST R RE L SR HRBILI UL L SR AL H R e
B, A RE NS 2 3 SR R S T By 22 PR RE, T RE T
TRAE KRR A, 8RR GE RS PR U1 8 B S, O
N GBSO K R AN R A 7 R AR

4 RILA R TIZLE S HREIE

iR GEAI A 75 SR B TR S B R SR E A R Y S
SEIATT . AESERR TREA, PRALTT SN SRt 7 EE 2R 5 5 R
A SRS L T RE ARG B % A oK. il
BRI TRESEER, AT CAB DR DAL 5 1A 3 2R SEAE K 9 S5 A B
LT RS A ROCRHET % 4. £ TRESEE, MR RS
DA T3 58 (R ST 1 el Koxt B 38 XU 1 508 - AR R
WAL EESR, XTEREE R E R RS AR B AT M %,
U DR RE i DRd HE H1 7 1B LI X3 R 6 HEAT
SEOBANTH 2, 308 %38 W A A 58 HLRL 26 R Bl K PR RE K
HURIIL JEAS » LASR il X AR 5 0 AT SE RN AN« A4 iE
PR GE 42 132 4, A8 HL BE S 7 I U R A I TR D7) 48 21k
RIBUE, 5 KK BBhRE RS 1Ptk 5 5 450
|3z

N TR TT RIRCR , 7 EAE TR SE B AT ™
A% IR A o B IR UL k3 5, DI AR G K
RLDUT FIHRE R A KR AT XU 4 RE /1, BLA ST B
RGMRENRCR o MG REEW], AL )5 B R SERE
FERIR A R HE R, AR B, A B
BRI B BaRAR Bt 30 IR R G 51T R GEH B E)
HURISE N8 3, BERS7E I R AR I DR i 7, P XU R

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TRl A - 2025 553% 54
Engineering Construction Technology.2025,3(4)

@" VISER

GUAATAE R APIRAS o A2 TRESEER A, 0T ZOE KA S
H @ AT 1 DUEAT WS 73 Bt o 38 i 238 AR S A AT 4% 2
Feo SEIN ML R SIS AT S8 S KDL g DI £
R SRR, DUl E BB KR G H s AT R

g OREF R A 25 U [N KRR R B

ARETE TN 7 [ HTE BT % A RE o JE I TRE SRR A SE
Tt ANRCRIGAIE, P47 SEAESR T b 2 18] 38 XA G B %
A VERE TS T T 2 AL DA R R R G AR K
KIDU R RO, RERSPUEHE TN IR RAEILSE, 4
N GRS B Rtk e (AT 0 508 3 A H R I8 AT P sE Bl
B R A REEOR P AR AN T S XS OR AN
TR B % A vt HR A T B S H R, ARK
MR 2R R IF AR I BEE T U8 SR IKIBEA, #E2h 13 R
(8] TREEOAR 1 BED MUR] KA A -

AL TT S I RPN STt 2 B, 1 & I KU I
AiJe M P REA BRI B & e RGP, AT B
AT A R T 2 1) 3 PR3 9 7 22 4 2 T AR B ) i e 3K —

B85398 /5 0 Nl L1175 R AN o by =7 e e Sy UL o

WONARRBABFHEATE K SRR T 030, it
HE TR A A TRE USRS AR QAT BT

5 T =EEN SR £ MEI A RAYRKIEE

It o5 AR T A SRR S R ™ 2 TR R AN TR A
R ZR G5 T B A B R A R RO I T A A i
LR E IS A . R TR THOREHT . & RN
UL KBS 2R G, DASEIUH T 28 2 4. @S I+
MM EBORBIHTIT I, BIFA e B A 38 KB AL
KRR e BT K T R AR S AR — 2B 4R T
PR GEAE KR T LT BORGSE M5 AT Sk o 3 REIE A e &%
AR A0 R A 2% Gt e 6 AR S I 2R 358 Kt B 2l i B Is A7 4
3o DOENAN 7357 R Il X5 T B oK o 2T MR R 1
AR PR SRS X 238 K )32 IS b 22 ST M 2 U
B RS R SAL vl R SRR HE IR 12
RS R

B REA L R R R K % L IS 7 Tl 5N
TR RS KEFREOR, 8RR GO A 2% B o i) B &N RE
B RE SR RENEAR YR K BB AN P S8 AT 0 %, Akl
R, SEBIL KO A I (BRI M 5 R RHEA - R REAL
RGUR 5 KK BEHRE . TR RS R GRS,
TR AR IR N S AR 2R 5 ST 1T 2 [ ) B 2 4k

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

REo 522 Rk Ah G R RO A SR I B B R 7 ] o 8 R T
Bi g WP R R T B S M. WAR . Ik
PORLEE DL R B HURN 255 2 SRR - 8T 15 5 R AT
AT DA A T R A b 2 [ () A 5 K R R, AT
Vet IR A H I XS T B R G 5 2 E R AR
HESh 18 A5 T By 22 A bk B SE 3T 5 5835, O TR S e it
TR .

TERT RS R T3 TH » 18 XA G ¥ TH4 58 0y 25 R YA
BOR SR A, B E R G R FE 1T
/D BEIRTHFE, PRARIZTE AN . SR G B S0 L RTAT i
ARETREIAR, KA B T80 M R 2 1) R IR s,
SEHLH S S 8] AT FRSER o Rk, 3R A3 )38 X T B
AP R R K i [ PR A 5 25028 T o AN R B 5K
ML X AERL R B PR S 2 ST HMRA TEENE
5, i EPREAE, ] DS ARE AL, H)
ABRIN R 23 R ) 2 A R R

6 Z5iE

HR A ()38 KR G055 B 22 A P ) K ot R 6
T 2 1] 22 A ) AR S S I 6T IR R AT B R R
e A R 1) STt DA S AR 2 BR IR S 0IE , 38 XU 5R SR AE K K B
SHRHERSR R ERTE . AR, EREARAR . Hielh
I FH DA B i85 2 Bt B (1 A WAt , b T 72 1] () XU i B
LA I R B KT o REER AL IR X R Ge 5 T B &
REERLG, N R 4 s 5 ] Fr8 Rk SR fiL IR
SEARRE, B3R R 2= A RS T R SR .

(5% k]
(1] 3ME. T =\ @R AR RIS E L2 EAR L]
+ AR TEFR,2024,47(5) : 67-75.
[2] x| . 3 T #4038 KR o ot B 2 2 B 5 va 447 [T,
BT R 5 H AR, 2023, 42 (3) : 45-50
(3] FBREA. M T = B K KEREFR K AR[I]. Z45
T F R, 2022, 22 (4) : 89-95.
[4] W e TRHAERK R G AR FERITI] BR
AH2,2023, 39 (6) : 56-62.
(5] 3k 7. 3 T = 6] v B % & 5 38 K & 4t B ALt & ]
AT, TR ZEH,2024,56(2) : 78-84
EZH A R/ANB (1983.3—), L, Wik, Bl Ek: 7
ERIEFR; APEC: LFEREMAE (BE) K
AR E .

125



