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Effect of Air Entrainment Limitation and Flame Fusion on Fire Spread
of U-Shaped Facade Insulation Materials
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(Department of Fire Engineering, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: In this paper, the effects of lateral and bottom air entrainment limitations and flame fusion on the be-
havioral characteristics of downstream fire spread of U-shaped structural facade insulation materials were investi-
gated in terms of flame spread rate, temperature and heat flow. It is found that the lateral air entrainment restriction
increases the flame spread rate, temperature rise and heat flow; the bottom air entrainment restriction reduces the
flame spread rate, increases the temperature rise and heat flow in general; and the interaction between the back

wall flame and the side wall flame increases the flame spread rate, temperature rise and heat flow.
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Fig.1 U-shaped structure experimental platform and
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Fig.3 Images of fire spread at the same moment with and
without restriction of lateral air entrainment
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Fig.4 Variation of flame height with time and flame spread rate with and without restriction of lateral air entrainment

oA U BEE R 1) 23 S Wz B -5 75 X It
It K e AR P ] — o B AR B AR, B’ S R T
[7] — 5 35k 4 BT 0 o) 25 S AS W AT TG 32 PR B A
30 cm i A 114 I FE Bt Ao ] 7 A5 Ak R e TR T X .

L S AT A ) 28 S A7 38 R A (4575 1k i
FERAR, R K AIVEREIFE 55 °CHE 192 ‘CZ ], fiek

— 500 —

AR 2.76 A%, G 2R A i 2 S 2 R e 2
A V8O0 558, 75 S R R HE A I A P4 5
A AR PR R E A A e A, B 5
5. 3 —J7 1T, D PR A7 AE SR AR S AR PR 2, U
TALE R A AR A B AR

O 3 BT i 2 A MR 2 IR X JIBEAE 2 2 i 5



kLR AR5 KO RS X U RIS S PRI R IO SE Y 20 MRMZEHEAR

RO, P 6 SR T A — I Rl 2
AT TG 7 W 5 o AR BESON ] 711

SO0 T —— iy 8 A 22
i 3 1 2 B
400 F
o
3 300 F
Y
200 F
100 |
0 30 60 90 120 150 180 210 240
I} 18] /s
(a) W=4cm
SO0 —— iy 3 8 A 22 Rl
aoo | T P L
@)
P 300 F
i
200 F
100 F
0 30 60 90 120 150 180 210 240
I 1A) /s
(¢) W=8cm
SO0 T —— iy 2 8 A 22 Bl
aoo | T P2 L
@)
3 300 F
i
=
200 F
100 F
0 30 60 90 120 150 180 210 240
i 111 /s
(e) W=12cm
SO0 T —— {15 A 57 B )
soo| T TS
o
@ 300 F
200 F
100 F
0 -
0 30 60 90 120 150 180 210 240
NI
(g) W=16cm

GECEEVAES SN 3 NC SN RSN B N el s
qr’r’\'ax = qr’r’\ax /W’)'

SO0T —— iy 5 08 A 32 Wil
—— ) 5 B o
400 |
@)
@ 300 F
]
200 F
100 F
0 30 60 90 120 150 180 210 240
I} 8] /s
(b) W=6cm
SO0 —— g 508 A 52 Ll
—— ) 5 2 B o)
400 |
o
@ 300
]
200 F
100%
0 30 60 90 120 150 180 210 240
1] [ /s
(d) W=10cm
SO0F —— g i 50 A 52 Ll
—— ) 5 2 B o)
400 F
o
= 300
]
. 200 F
100%
0 30 60 90 120 150 180 210 240
s} 8] /s
(f) w=14cm
500 —
—o— il 1] 5 W AN 7 R )
400 | —o— ] i) 5 18 % B
O
& 300
z \\D\/\/ﬂ
g
&g 200 | f
100 | A—’\A\A/“\/
0

0 2 4 6 8 10 12 14 16 18
K E/em

(h) wRIETH

B5 MEZESERELZRENETE 30 comSLNEREEHENEUREXER

Fig.5 Temperature change with time and maximum temperature rise at a height of 30 cm on the back wall with or without

restriction of lateral air entrainment

I 6 AT, i 23 B 32 BRI K T 9 B s

T B KB L B4R A TE BB 7E 28.90 kW/m® F|

607.01 kW/m® Z [i], Jx KR T 3.33 5.

ii

Je

i) 2 A I 2 BRI IR SR A RN 558, U TS 4y PR

TR T TS I AE AR P3G o, O A 5
A, SRR R RN, PSSR, 55— 7,
ISR A A7 A (ARSI AR B2 , DL, 1) 28 A8
Ml 52 BRA 2 A AT K.

— 501 —



$30E HS5

BRGE R 53 A
50
— 0 1] 4 AN 32 R A
a0t — {0 1] 4 1 37 R A
NE
. 30 -
z
=}
4\% 20 |
10 f
0 : : . . h :
0 30 60 90 120 150 180 210 240
FiF ) /s
(a) W=4cm
50
— DI A SZ R
40 F — ) A5 2 R
NE
. 30 -
z
=l
~1\§ 20 f
10 |
0 A . . ; n ;
0 30 60 90 120 150 180 210 240
Il /s
(¢c) W=8cm
50
— 1A WA A7 R
a0t — ) A 2 PR
s
- 30 F
z
=l
“1\3 20 |
4
10
0
0 30 60 90 120 150 180 210 240
Hfa)/s
(e) W=12cm
50
— D A SZ R
4ot — {0l 1) 2 W A7 B
g
. 30 F
z
=}
4\§ 20
10 f
0 A . . . . :
0 30 60 90 120 150 180 210 240
[ a] /s
(g) W=16cm

50
— i i) 2 A 22 B A
o} — ] i) o W% 7 B )
s
. 30 -
z
=
= 20 F
£
10 b
0 . . . ! : . :
0 30 60 90 120 150 180 210 240
] 8] /s
(b) W=6cm
50
— ] i o W A 7 B A
40 b — Il 1] 45 W A7 B A
TE
. 30 -
=
=
2 20 f
£
10 |
0 n 1 " " n n 0 .
0 30 60 90 120 150 180 210 240
i (8] /s
(d) W=10cm
50
—— A A S R
_aof — ] i o % 7 B i
=
- 30
=
=
»\1\5‘ 20 F
=
10 b
0
0 30 60 90 120 150 180 210 240
I} (8] /s
(f) W=14cm
1000
—o— il i 5 W AN 2 ]
2 800 | —o— il i) 2 W 37 B ol
K% 600 F
=S
=
@EE 400 F
5=
ki 200 |
0

0 2 4 6 8 10 12 14 16 18
KB om

(h) A7 SERE e R AN

o6 MEZ=SERE T RH RSO RER E F 2 K B2 ER AR

Fig.6  Variation of heat flow in the center of the back wall with time and maximum heat flow per unit width with and

without restriction of lateral air entrainment
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