358 5 TH S N T Vol.35 No.7
202547 H China  Safety Science Journal Ju. 2025

5| AR LD B s, B9 S R RS2 R 2 ) B 4 K R IR [ 1], b [ 22 22224, 2025,35(7)
75-81.

5| A#&3K AN Weiguang, XUE Jingyun, WANG Tao, et al. Influence of air pressure and ventilation speed on flashover of cable fire in
long-narrow confined spaces [ J]. China Safety Science Journal ,2025,35(7) ;75-81.

SEF0XUEE X 3R 1< 52 PR =5 18] B 45 N R SR AR =2 i

AR e, B, A, REM, T A E 8!
(1 FEF L AF MTKKFETIAEERE L ERE,TH KM 221116;
QHMEHF R LN AREF VAT RE, LA HRHM 221116)

PEHES X928.7 NERGES : A DOI: 10. 16265/j. cnki. issn1003—3033. 2025. 07. 0562
EENE . EREARNSFESHEN(52374244,51974298) ST A BRI K EM B ST B ( BE2023049) ; PRERE
AR S B ERRETE (2021ZDPYYQ004) ,
[ E] A RRXEEFAETAESGE R K RSB KR Z W e R4 0% w4
E,ETEN S HZRIERTMEE S S Efrd KRB @5k 2R R KK 204 FHE
BAF(FDS) , Z kK % IR 18] L 91Ok KA A #F % 1 Bl A JE (101,90,77 Fn 65 kPa) A1 A% (0,0. 5,
LOA LS m/s) BT KKLELBEFHEREREEME, FREV . FKIRTH Y KRN &
R I - TA 6 88, 72 720.7~877.3 C 96 B 795 T I R TOM IR 5 A JE Al KUK 22 6] 2 5 3 3
K F, BLK A SR An KR B 3 K T R 12 TN AR A AR 4% 3t B 4B XA g a8 R 2 AP R TR K
PR 23 ) B 4K KRB Ok I TN R R A SR W TN A A TN 4 R B EENE RS BT,
[X$iA] AE; BRANHE; KKZREE; ®ERKK; =W, IEFTMEZ

Influence of air pressure and ventilation speed on flashover of

cable fire in long-narrow confined spaces
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Abstract; In order to investigate the influence of air pressure and ventilation speed on the flashover
critical conditions of cable fires in long-narrow confined spaces under plateau environments, a functional
equation between the flashover critical ceiling temperature and air pressure and ventilation speed was
derived based on dimensional analysis. A cable fire model in a long-narrow confined space was established
using Fire Dynamics Simulator (FDS) to study the critical flashover temperature during fire development
under different air pressures (101, 90, 77, and 65 kPa) and ventilation speeds (0, 0.5, 1.0, and 1.5
m/s). The results show that the flashover critical ceiling temperature of cable fires in long-narrow confined

spaces is relatively high, ranging from 720.7 to 877.3 °C. The flashover critical ceiling temperature
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follows a power-law relationship with air pressure and ventilation speed, while showing a decreasing trend

with increasing pressure and ventilation speed. The established model provides reasonable predictions for

the flashover critical ceiling temperature of cable fires in long-narrow confined spaces under both natural

ventilation and longitudinal ventilation scenarios. The model prediction results agree well with the

numerical simulation results.

Keywords: air pressure; ventilation speed;

flashover critical temperature

0 3| &

TR T L T 255 A R R i K ]
WK, TEBAR—F ", 1B AR T 2 8]
I FH %) FE B2 B 4, W T RN 25 45 B A5 B 1 Az B
23 (A AT 2 2 i A 1n) S A i ) G 1) RUBE I 28 K
T O 1) RO LM 138 A0 A T3 18] R 3
FEIX BB AZ BRI o, LS R SR I AT R R A
IR — Rk K, S b ey R
JCORAR L, FLAE I EAT Y] B S R T B i R
KR HE SRR X SOk K Z R
25 [0 PN G FEL 2 ok 0 S B R R R AR f R 1

BEAN B o T DX A R A AN DB 4 3 1%
B R R SR AR Ak 5 38 KUXGHRT FL 8 5 1) 3
24T R B R B s W G ok 3 X5 & T
WANEE DI EED MOST %5 B 58 & B, 5
JEAR AR A SR T 25 S0 IR BES , 7 F 9 B R
U FE T B AR T A ARG SR T 3 T B 40 M A5 31
JE AR T 30 I e MR e R AE R 1Y 2/3 IR
5, IEABIEA IR (100. 8 kPa) A7 E% (64. 3 kPa) i
1T Jet-A FIVIE B A it 9t K 3 46 96 0F T #0045 515 =
B IR TORE A T 2R K e, BF 5T A BE
oK FE S SR B R K A T M g
RS [ KSR RS N R AR R BUE O, 15
S FHOE R %

TR KR KSR B 5 AE LG, R BN TR Y
[FIEHRARR 5 AT K A, P i I B2 2 b PR v ik
FEIRARRER , Z 8 BN R0 = 4512k | 2 50k
WA SRR E NS E R
WFFEUEBH , 18 F K 9 8l 1 25 4 4 ( Five Dynamics
Simulation , FDS) A58 3 B HA T SE M WnZ=mn
BR8240 - S - BUE AL 2R A R R E T
FDS FEBAS 43 ) I 25 MR B3 RV 5 s 52 3
T Xof 32 BR 23 1) KK 28 BRI B R 40 A, IE 52 FDS
REALALL U A R A FIBR I Ao B2 | S 17 58 4 e, T 0
KRB K JEITFE ; POPE %515 fdi F FDS #5728

long-narrow confined space;

cable fire; flashover;

PERETRY  REASLADL 25 A S Kl o e, U] T RS20 4k
FDS 1EZ AR e B 1A 20

g b, AU A RKUZE T B KR BT 5T
REFEKLIEH L KIS MY W, LT
2 FhAPERE A A T ST D S i T ToOM ok
MBS A S . 5T, A SO ek i N i
AHE SR I F TOURN i B2 -5 7= e e XX 114 BRSO
o SRR MIHT FDS BPF SR T R R {E AU
PRGN U X FiL 28 KRR e A B R T
FFRAARIT SR I 5 TRt B8 A2 A, LASYI S A S AL
L E L 2R a I KK PG e S %

1 FRIGFTHREEEN T

T AU 5 XA R 5 R o L K R
AR i Sl B8 2w B A o AN Bt SC b a4 03 A
RS RSB TR N C R, TR AN EE
FRFFSE > TR B A2 B 2 i) e H 205 9 S AR 1Y
e 55 TR it B 5 P 5 T 000 2 DA G, A S 3 AL
x1,

F®1 AEMEENNHFSRERN
Table 1 Symbols and dimensions corresponding to

different physical quantities

G Y 7 Hfy A
IR 5
: mhmgRE | " © ©
2| AR | O kW L’MT"
3 HBg i t C 0
4 BEEE P kg/m’ ML
5 JE R A ¢, |kI/(kg-C)| LT
6 GipaplIEe s g m/s’ LT
Pk 2ZBR
! 25 i 2 i m k
3 XU U, m/s LT
S P |kg/(m-s*)| ML'T?

AR 20 2 BT BER ) B 3R 3 A7 7 R
BORR
¢l<tu10’t0’pw ’Cp9g’H’Um’P):O (1)



57 4

LA XU B 1 32 PR 2 (1] L 45 K IR HR I 52 <77 -

O WP A 4 ANl AR IR Y A
SATRMAR (I i =1,2,-+,5), EW 1,0, .
M H AFAA & WIomNE I, 4 DA e
B HBCR N a, b, e, d, (i =1,2,++-,5) ],

1 1

¢ d
xg!' xH' x1,,

a b c d .
I, =p2 x 1 x g x H" x(,

a b
— 1
I, =p. xt,

3

I =p7 x 1) x g x H" xe,,  (2)

o ay by cy dy
H,=p} xt, xg*xH*"xU,_,

o

a b d
I =p x 1y’ X g™ x H* x P

o

PRECXCE
t, 0 ¢ty
== =—-_ =t
Lo pLgtHT T el (3)
Um P
11, =

g1/2H1/2 ’HS =png
M=) P LARR R 5 DI NE IR .

(tc Q cptO Um P \] O
(2 TR 5 =
2 t p, g3/2H7/2 gH gl/ZHl/Z p.gH

(4)
%38 (4) HEFT ST AT 49
iz 0 c,Ty U, P (5)
Iy Ps °cg3/2H7/2’ oH ’g1/2H1/2 ’png

R 2R — 055 2 I e 44 B ARRR , n] 50 4
PRHGER Q"

Q (cptoj B 0 .
L = =07 (6)
pwg3/2H7/2 gH pwcptogl/ZHS/Z
N

L, - U, P
E = ¢ [Q ’g1/2H1/2 ’ngHj (7)
P 5 01 5 5 =T TG i 4 A A T A5
U, P U.,P
g2 H"? Xpng :pwg3/2H3/2 (8)
X (7) HATEIEAG
t, - uU.pP
E =¢s [Q ’pwga/sz/zj (9)

¥ Q» BRI, ESCHICE N ) Ml

® tc ® UmP
ba = too* ’P' :pwngHs/z <10)
AT A5 T f 2l S TOUM i 2 pRASOC R 2K
to =fi(P]) (11)

O R T 2 1 3 IR S5 108 i 5 T4 3k 2

5 E KU Y PREOC R
XFHRBEXTH(U, =0 m/s) , &Y
FAAE RO AR
lpl(tc’o’t()?poc’cp’g’H’P>=0 (12)
Ll R e LI I

th =i,P; = o'p (13)
Ly pP.gH
A A JC A 2l S TR it B PR BSOC AR 5K
to =fH(Py) (14)

A (14) iR T A SR8 KT WA i 5 T
HEE SRR BREOE R

PRROC 2R BT O 22 36 2R K, T ey 5 A AU KK
Pk,

2 FRRKZRZTEELANR FDS &5

FIFH FDS 7 A4 37 B2 (8] B 4 Kk AL i
FHFIRAEAEL, R F A PR AR A S A5 0 RN 5 93 B8R
PR AL Rl B 5 000 s,

2.1 BRKFRZER BN REFHRELR

R b B 37 PR 23 8] 529 F0 O T 27 6545 TR
TARRBABIEY ' BT PR Z BRZS [ AR, G 1
INo R AZIRASRIEI S8R 3.0 m, =10 3.2 m,
KN 10.0 m, 3 RE TOHH  HuARAARBHA R 0.2 m
VR EE 1. IS EE 5 EH 4, T B g iaiE
0.2 m, I FJ2 455 Bk 1K 32 B2 [0) IS 38 B 55 ok
0.3 m, MEAFEAGEIEE N 0.1 m, K &HIE 1.2 m, ¥
AL AT A B 7 IR K RHRIETA 0.1 mx0. 1 m (1)
EE MR BUG IEAR « RE L= 1 1 HHATHD
o, Horp4ng SRR 387 W/ (m - C) ,BHE N
8 940 kg/m’, LA H 0.38 kJ/ (kg - °C); BAL
W SR AR RN 0.2 W (m -C), HERH
1 500 kg/m*, LA R 1.5 k)/ (kg - C) .

AR T B BRA TN, KR B AR K A7
FRZs (B B AT &5 6 TRPE A 400 25 R | e 55 1k &
AT e PR AR R RS M R KR TR R
6 MW/m’, K EREFH 0.1 m?®, &SR 0.1 m,
PEAN  FEBR K 52 B2 (B E IR 8 B XL T,

2.2 HE5THIEE KN

P2 S5 BRI 18 4% (o7 B s T T, TOUAIA A b £
x B AT E RN 0. 1 m, 3% 100 A ; 48 % 1A
FLAH A e P Y 4 AR 4R C1—C4 IE 7, F AR
M5 A B ] BE o 0.1 m, 3k 100 4>, 7EdE kIR
e g b 15 B IR EE V) A



S EINES O O = N S S 4 H35%k
- 78 - China  Safety Science Journal 20254F
- 10.0 m S 30m ,
(=)
ERna TRA
owws E
~
KR
0 X v Q B
(a) IEXAE (b) UL

1 BRRZR=[ERE

Fig.1 Long-narrow confined space model

T

HLZIC2 A LB

e
HLASCAR LR HZIC3 B

B2 BERMNEEME

Fig.2 Location of temperature detection equipment

2.3 TRigit

VERARM S8 ARTE VU T FiEE 4 A HAHE S
PRI, &SRS 0128 101,90 .77 i1 65 kPa,
AN, S I BEE 4 FhO i KUK 430N
0.0.5.1.0 F1 1.5 m/s, 58 S AN KURGHE 2 F A
BRI Be R 32 B2 (8] P HRL 4 kR S BRI A A5 R 1
AN
2.4 MIELHE

FE FDS BgPlrh 4 G2 Y S RO 2 e vy A
FOCHE, DS ERSAAE  THA T TR 1 B (RIS THAR A
R, A0 o PRAR A B, DU TG Tk oA i A 8 L
ShKL SRR, BRI, RS R B K/ N— i i
KURHFAE HARHE . FDS P FMHE D™ /8, ket
BUEVER R 4~16, Horb, D* S KIRAFIE EAZ, 6, M
R RS, KRR AR R AR |

D" = (Q['/(pw C[)IO@)) ” <15)
A Qp KU AR AR B 600 kW 5 25 %
JEp, L 1.204 kg/m’; & JE LA ¢, HL 1.005
kJ/ (kg « K) s REEIR A ¢, L 19. 85 C (293 K) ;¢ 4
FEINERE B 9. 81 m/s*, JIE AT AH KU R RFAE B
= D" H0.78 m, HIL, MRS, A BUEE
FEl 4 0.05~0.20 m,

S5 G USRS B s R B 3 R 4 2
0.08~0. 16 m , RIS 43 A% 1 7 i, BEHL 5 Fh
ANEPIRE RS (0.08.0.10.0. 12.,0. 14 #10. 16 m) i#
TPXE L, 25 5 s 3 fron, FTLLVE 1, BEE A& N
B 2 ) 22 B W, S AR RSE SR 0. 08
F10. 10 m B YR EE M2 2254/ 756 BPA 5
WEMITER S, EHK/AH 0.1 mx0.1 mx
0. 1 m 1) A% BRITAK , IAS BV 157 472,

280
250k | ) |
| I {
}f LA
2001 A hu‘ I u\w’\
M A e
¢, 150F ,‘f j
B L
% 100t WM&‘ y
’ il TN ‘ e o
50 ’ —a—0.08m
—e—010m
—a-012m
or —v—0.14m
——0.16m
0 100 200 300 200 500 550
B 8]/s

3 AR R~ T GHEE

Fig.3 Ceiling temperature under different grid sizes



57 4

LA XU B 1 32 PR 2 (1] L 45 K IR HR I 52 =79 -

3 SKIEFREXT L8N R TR E =200

3.1 SIEFE XK X 50 I 5255 R B 2 0
U, BTN RIS K A 0 bR A
FELLF 3 41107 2= P i i RIS A i 4 ki
W SRR G E N T A AR ER T iR ke @ 2 B2
[i] PR THUR L2 35 1) 600 °C 5 B) Ml JIT 32 4 S FAil 1t
KE 20 kW/m®, 456 2% BRH I FUOBk 1 32 FR 25 [A] 1)
FRPE, SO IS 1 2RI R0 A R ]
— HLA AN ) R et A P A G I 1 B ] B
RIEEAR A B ZE AR B, PAR S 22 MR 2 A i Ay e 5L 10
PRSI IE SR 2 2003, BV SG iR BE S0 45 1 o ok
ISR K ) AT KR AR B BE, PR TR 2 e
4 C1—C4 T AH R HL AN [R) o7 i R A P g B e 26
iy 0 AR (R TR P o) B Sl SR BB, BRI AR
st 5T PR 220 (%) TOUMA - 12 3 B A Ay v S TOUM L B
AN]SR 4 32 PR 223 [ L 45 i
ZEARIGG PR B AN &) 4 B, 530 2 AR
IS TA R SZ BRI S TR B 600 C M EE, H T K 22
R 235 () A0k AR P4 245 0 e s K o A 281 25 S 2
IR 0 F 2 A 3R B T 1 S R i B TR i
JE T RE S A XURUEE S5 2F R I 5 TR 7
JEJERIN 720.7~877.3 C
900
880 |
860

BRXE

Sga0l
®

ZE 820 |
=800 |
& 780

£
760 -
740 -
720 -
700 L L L L 1 1 1 1 1
60 65 70 75 8 8 9 95 100 105
SJE /kPa
B4 SRR TR EE

Fig.4 Critical ceiling temperature for flashover

F I 4 RO SE AR I 5 TOORD i B2 B 3 = s e X
SR BN N S € N WA 7 S L B AR WP AL (S
U, ELAT Y BRI X BRI R AR
DXL ORI I, B TR S A T A T A
IRFTAN B, E AR DX BA T B SR I ] -t R S K, Fie 2 fi
IR FE 05 B A 8 B S MR I S A B e 238 XL
JRCEHE I | JCHEA SRR BE IR, 30 1 i) AR AR X 19

AL | HE A () S MR T 10%) T A ) 48 e, DA TG 5 350
FIIAZE MR P THUHF-S47305 B2 AR A
3.2 ZENIGEFRTHRERNER LR

H G\ 1) 38 XU SR KU T BB s 43
SMCAS (1) A (14) AT E R TR ¢,
el STEENIER P M P, IFLH TR S d,
&5 B, A el XU X3 G 2 44 3L 2 43 1 B 25 0
TN R A SR IR T e A A, B TG o 4L
)45 TG o A e 2 TR OG

45+

R WXRS
ll e 0.5m/s
L A 1 0m/s
A N e 15ms
' : __ _05m/sigtl Sl ek
55l 4 5 1.0 nys ¥ 0L A& 1 2%
: ' DA 1.5 m/sHIfh A i 2k
1 "
_ 30t : R?=0.99
b \ N
\ R=097 .
2.5k \ :
AY
Y
\ t.
201 N ..
: .
‘o
15 1 1 1 1 1 1 ]
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14
Pl
(a) AR
46
451 ERRGE
m 0.0m/s
— 0.0 m/sHlE LR
44l
343
0L
41}
40 1 1 1 1 1 1 1 ]
9 12 15 18 21 24 27 30 33
P
(b BB

Es5s TENNMMEESTENEREXR
Fig.5 Correlation between dimensionless ceiling

temperature and dimensionless pressure

2E530(10) Fk (13) AT,

ne “[} Zf)qu=Pi‘ (16)
o -g H

i L, ) P\ §
I j=wl (17)
Ly ng

ATDLUE I A T B ¢, 550 P A XU
MU, BRSe RI.




hoE T e B ¥ % iR H35k
- 80 - China  Safety Science Journal 20254F
i, c Pl o U, (18) SCHRT 18-20 ] i -t S AR A T A AU F 52

R FER R EUE R y=na” X B HEAT 05
Ho n om NS REG R e B ARl
LA 5 B SUE A5 B R AR I A TOUTNL 2 Tl 5
TILE 2, N 2 AT LU Y AHTR] i KUXGER U5 2R
FEE AR A B A5 i A A S, BEITR R

ZAR TR T TC AU R SR A A K R Y RS
AR CKCEEHE R | IR S AT R SO ST SR AR
e Sk JEE FOMIASE B 255 i 1 G4 ri il XU [ %38 XL 2 i
Ak 38 TAELE 65~ 101 kPa i [ P9 BBk K %
B 25 ] L 4 KR 5t

PREGHEI TS AR, HE AR B SZ BRZS [

T

B KT AR I P TIN5 = e XU 2 7]

A RRBOC R, HAG AU A KX S UG

Table 2 Prediction model for critical ceiling

1) FDS BUE ML R 3B . e 22 B 4 () B 4
KRS IR AL TOUR I B2 3 [ R 720. 7 ~877.3 °C,
T TS KR Y 600 °C 3% — 25 S F IR T
IR ) 2 ) 25 B K R A 3R

®2 FBRIGFR TR E &R

temperature of flashover

MR Lzt 7 2) TR ALY SR 550 [ 3 XX P g
(e — KBRS I e B A P R 5
o g:%:gﬂqié)'= o EPUGEZ I RFEREOCR, 5 AURAE KUK
5, 615p: SEHAR,
. TR 3) R AT i S A 1 XU [ AR
0510 m=%¢=0mﬂﬁww) = g IR R KR T 2RI ST
0. 124p7 07 B FOU RS 6 | 2R 700 40 45 45 B 5 BT 400 %
i T, (p U.pP j-o-%‘ ﬂﬂ]% ﬁﬁ?o
th = —— =0.286 — =
L5 T,0" Lg 0.99
0.286P; -0.861
5 % % %
(1] BFte, gXx%, T2, & BENDY T=RRBINR A EES[)]. BEEE, 2019,39(2) :173-188.

(2]

(3]

(4]

(5]

(6]

YOU Xinhua, HE Guangyao, WANG Qiangxun, et al. Current status and development trend of urban underground space
in China [ J]. Tunnel Construction, 2019,39(2) :173-188.

BRE. WRMUIENWMIE MEEERMB NN REXNTIONFLI]. BEFRZIR, 2018,34(2) :14-19.
YANG Yongbin. Study on effect of fire source location on fire spread in cable cabin of urban underground utility
tunnels [ J]. Journal of The Armed Police Academy, 2018,34(2) :14-19.

B, GFEBRAREIMEN NS LREZ DRI D]. FHIN. BEIWAS, 2022.

ZHOU Xiang. Experiment study on fire characteristics and temperature field Induced by linear fire in the urban utility
tunnel [ DJ. Xuzhou: China University of Mining and Technology, 2022.

BB, REN, F3OR, T ARVRZ NS EBDBRBNNIGII]). PELZENZZIR, 2024,34(1)
200-205.

WANG Tao, SONG Xiaofeng, XU Wenshu, et al. Ignition mechanism of high-voltage power cables under influence of
internal heat source [ J]. China Safety Science Journal, 2024 ,34 (1) :200-205.

PRI, R&E, &%, F. JKTEM 220 kV KEBEBANRERFR LR SZEBISSIARL)]. PEREE™
RISEIR, 2023,19(5) :157-163.

CHEN Changkun, XU Tong, GAO Fei, et al. Experimental study on combustion characteristics and smoke control of 220
kV cable with large cross-section in long and narrow space [ J]. Journal of Safety Science and Technology, 2023,19(5) .
157-163.

MOST J M, MANDIN P, CHEN J, et al. Influence of gravity and pressure on pool fire-type diffusion flames[ J]. Twenty-
Sixth Symposium on Combustion, 1996, 26(1).1311-1 317.



#

&

LA XU B 1 32 PR 2 (1] L 45 K IR HR I 52 - 81 -

(7]

(8]

(9]

(10]

(11]

(12]

(13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

BSHE. ESERNENSEN N T AR ZION IR D]. SIE. PENZEAKRE, 2014

ZHOU Zhihui. Effects of low ambient pressure on pool fire behavior and plume characteristics [ D]. Hefei: University of
Science and Technology of China, 2014.

6. NEMRFM FRESGORGESIEANERTANELD]. G PERSFRAKE, 2023.

WANG Zhi. Studies on combustion characteristics and flame spread behaviors of typical wires and cables under different
environmental conditions [ D]. Hefei: University of Science and Technology of China, 2023.

Ol SEERRTIRSEBNAFRVARID]. 778 WRERAZ, 2020.

HU Kexin. Study on accident ventilation system of gas cabin in integrated pipe gallery [ D]J. Jinan: Shandong Jianzhu
University, 2020.

IR REEZREERMIESNSLILTFRLD]. [N PEREMN= T2, 2022.

WANG Jingdong. Experimental study on the law of flashover in low atmospheric pressure confined space [ D]. Guanghan :
Civil Aviation Flight University of China, 2022.

SN, ZHE. @RPINT(B=MO[M]. IR PEER TR, 2020.20.

HU Longhua, HUO Ran, LI Yuanzhou, et al. Full-scale burning tests on studying smoke temperature and velocity along
a corridor[ J]. Tunnelling and Underground Space Technology, 2005, 20(3) :223-229.

SR, I ERMECV IR SIEBICHARLD]. GiE. PERFRAKS, 2011.

LI Songyang. Experimental and theoretical studies on the mechanism of flashover occurred in long and narrow underground
space [ D]. Hefei: University of Science and Technology of China, 2011.

FEE. BRSBETENEMRNEARLD]. GIE: PERZRARKE, 2008.

ZONG Ruowen. Fire reconstruction research of flashover in the special confined compartment [ D]. Hefei: University of
Science and Technology of China, 2008.

POPE N D, BAILEY C G. Quantitative comparison of FDS and parametric fire curves with post-flashover compartment fire
test data[ J]. Fire Safety Journal, 2006, 41(2):99-110.

GB/T 50838—2015, WMZREER LIERAMELS].

GB/T 50838-2015, Technical code for urban utility tunnel engineering[ S].

TU Ran, ZENG Yi, FANG Jun, et al. The influence of low air pressure on horizontal flame spread over flexible
polyurethane foam and correlative smoke productions[ J]. Applied Thermal Engineering, 2016, 94. 133-140.
THOMAS P H, BULLEN M L, QUNITIERE J G. Flashover and instabilities in fire behavior[ J]. Combustion and Flame,
1980, 38. 159-171.

FRE, TT4R%% - SERATEHT. EARMHUNTDANFRLI]. BYESPE, 2003,23(4) :368-374.

CHEN Aiping, JONATHAN F. Studies on predicting flashover in enclosures [ J]. Explosion and Shock, 2003, 23(4) .
368-374.

ZANG Yongwang, WANG Lu. Research on flashover prediction method of large-space timber structures in a fire[ J].
Materials, 2021, 14(19) .DOI. 10.3390/mal4195515.

fEERET: Mk (1986—) 3 idbaZEN, M4, Ho, FENF AL 4 P
TR N 2R S I IESY . E-mail : weiguang@ cumt. edu. cn,



