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Abstract: The fire behavior, ignition characteristics and smoke characteristics of XPS ( extruded
polystyrene) were studied experimentally with various distances and locations of the fire source
under the mechanical ventilation velocities of 0, 0.6 and 1.2 m/s. The experimental results
showed that the flame spreading speed on the surface of XPS gradually increased and coking
appeared earlier with the increase of wind speed. The XPS ignition time were nearly linearly
related to the fire source distances under the same ventilation velocity and fire source location. The
maximum ignition distance of XPS decreased from 0.2 m to 0.15 m with the increase of
ventilation velocity from 0. 6 m/s to 1. 2 m/s when the fire source was perpendicular to the wall.
In addition, the maximum temperature of smoke and the minimum variation of the concentrations
of oxygen, carbon dioxide, and carbon monoxide were obtained when the ventilation velocity
reached to 0. 6 m/s. Therefore, the XPS burning rate increased first and then decreased with the
growth of ventilation velocity. When the ventilation velocity was low, the increase of oxygen
concentration promoted the XPS combustion. The thermal inhibitory influence of new air on the
XPS combustion was enhanced significantly with the further increase of the ventilation velocity,
thus the XPS combustion rate reduced.

Key words: extruded polystyrene ( XPS ) ; ventilation velocity; ignition characteristics; fire
behavior; smoke characteristics
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Fig. 1 Scheme of experimental setup
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Fig. 2 Combustion process of XPS under various ventilation velocities

(a)—v=0m/s; (b)—v=0.6m/s; (¢)—v=1.2m/s.
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Fig. 3 Ignition time of XPS with different fire
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Fig. 4 Temperature data of T7-1 with different fire source distances
(a)—v=0.6m/s; (b)—v=1.2m/s.

2.2.2 KUK XT XPS 5 RERE A SR

B S 25 T IR A T 3 A% A M T B
KUEBEES 0. 05 m B, ZEAS [A] RUE 544 T XPS 51
einy eI

d I 5 AT, 2 d AR TR KOURA T 3E E 5%
BF XPS B 5 AR [A] 34 /N T2 B A 7 &, B XPS

5 IR B) 357 S22 B S /N 5 3 i AR fb R B 2
N0 m/s BRHFHE NI, A5 Py B X R BR B X 4
W2 P9 i i 25 S 0 el AR IR R SRR R
PT KIR KNS ] BB A () A5 46 LA, Bl X
TR, XPS # 3z 2 7K V-5 ] SR 3l 1) 4
X WA FH O 7 18 5, (R XPS 51 48k R[] 728 7 ik



%2

HER TS, @RI TR EM A XPS 69 K R 45 M 291

/N, BEFE RGE A E— A M N 2o 22 4 W A4 B s <
I T AR TR X AR DX A BAER: | BRI J 2 40
il KPR XF XPS A 14 P48 5, Al 51 49K i (8] 3

K.
80t
ol :\\‘/
. —=—EHEIEAME
@ AN - EEIEEALE
<40 AN
* e
20} N
\V,
0 1 1 1 1 1
0 0.3 0.6 0.9 1.2
vl/(m.s™)

B5 ARKESRMET XPS #I5| 4R E]
Fig. 5 Ignition time of XPS under various ventilation
velocities

2y 0 m/s B, AP IR E ) XPS 544
Bf [ A0 22 AN B 3% Ko m#0. 6 m/s &

800
(a) —=—y=0m/s
" —+—v=0.6 m/s
il ——y=1.2m/s

600 - Py
: | N ) V‘l‘ﬂ
|

KR EEIC
N
S

200

0 200 400 600 800
tls

1.2 m/s B, UGS 78 T % A 67 B B XPS 5
BREF ) F K TR m T, B v R
0.6 m/s i, B KR B 1) XPS Y5 | BRA a] 34
K F e/ IME.

B i 2 O N = s I N D Q- Y IVA= %S ol RO
XPS SRR B R, FE d AH R ) 5544 T (d =
0.05 m) , 73l BEHU KR 5 XPS 3 B 26 B 1Y
FRHL I SR o3 B HOR R AR Ak

6 454 T R AN 2 B 1 o7 A
RUTT =1 R UG T 3 8% A 7 BRI A T6 - 1
AL AR Akt 2k

ML 6 T, 22 XU AR RT3 B 555 1T
{400 A5 T Xy T Al ELRS AR TG, BER XPS 514
AN D. 2% v 0 m/s I BIRR KRN B AR
D 5 LB 22 S48/ IN  XPS B RIS TR AH T 5 24 v 3k 5]
0.6 m/s Fl 1.2 m/s i, BiFh KA B 4 XPS
5 RIS T] (4) 2 St Bt 2 3. eoh 72 = Fh X T
R T 358 TR A7 25 0 AR ) R T A T
{50, (A 055 AT 1153 [ JR R TR S50/ N335 A 07

600 [ (1)

—a— y=0m/s
—— y=0.6 m/s
——vy=1.2m/s

0 200 400 600 800
tls

E6 AENEMETHEBNEE
Fig. 6 Temperature data of T7-1 and T6-1with different fire source location
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Fig. 7 Smoke temperature data of T1-10,T2-10,T3-10 and T4-10 under various ventilation velocities
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