CHBHFE5HKY 2026,45(8) R NAE T Fire Science and Technology

T SRR FES, K. EENSIRAEN XPS RIERABERWRBTRL]BHMESHR,2026,45(8)

 EAFARFLAAG R BT XPSHREBR K ELEFAGHh , F2T M KR

24-29.
Lu Ligang, Ji Jingwei, Zhu Nan. Experimental study on the influence of width and ignition position on fire spread of

XPS insulation board[ J].Fire Science and Technology,2026,45(8):24-29.

% B RS AL E 3 XPS RIBAR K EEH X B # 5
RN, FE5°, K '

(1. BN TR 2R AR TR, 1L75 #RM 221018;
2. FEY K 24 TS5, Lo 450 221116)

¥E, FATEE
PRI E T AT . A R B E 69 B, XPS A, 0 Bl A B3 e T AR B AT A T B & G R,
KRRTAELGOBRBEAKERE AR, SREAW, AMAKELEENHT, XL AW, 20 RS K
BEENGERK: mAEZAKRELLHT, ZBERSELT. B KB ZHE AWM R K P ET L
Ao 2B B HE K A9 AL B 5 B I RO 5G AR R K P, R BT KOS B R RE B R e S F R 3h 48 KA
Y MEATARZ, AMARATATEAKNFARLIAEIES T MAK. EXEEREF @, TR
KEBT,ERHERAFNEAEMSELREETETNAAIMAM  ERAKEHT, Kb gt
RESRBETAEEEMA, BZER KB REQEADEBAFRHEN D TIRAK. EMBREET, R
ARG FHREARNFE R K 3.6H034F. ERBETH T @ AKX TIERDAERE  ER K
PR AR M A T KK, A RAG KB EaESE AAALHTRFEZEE KR,

KR XPSAREM ; K F 2 5 B 5| 2 &
hESEE:X932;TU9S. 1 EHFSM:A  DOI:10. 20168/j. 1009-0029. 2026. 08. 0024. 06

24

Experimental study on the influence of width and ignition position on

fire spread of XPS insulation board
Lu Ligang', Ji Jingwei’, Zhu Nan'

(1. School of Civil Engineering, Xuzhou University of Technology, Xuzhou Jiangsu 221018, China; 2. School of
Safety Engineering, China University of Mining and Technology, Xuzhou Jiangsu 221116, China)

Abstract: To investigate the effects of specimen width and ignition position on the flame spread behavior of
XPS insulation boards, a corresponding experimental apparatus was constructed, and its reliability was verified
through repeatability tests. For B,-grade XPS specimens of different widths, full-width linear ignition was ap-
plied at both the upper and lower sections, and relevant combustion and flame spread parameters were obtained.
The results indicate that under concurrent flame spread conditions, the full-time maximum flame temperature
fluctuation amplitude increases with specimen width; whereas under countercurrent flame spread conditions,
this temperature remains stable. In concurrent flames, the instantaneous flame height exhibits a trend of first de-
creasing and then increasing with width, showing a weak correlation with time. In countercurrent flames, the in-
stantaneous flame height tends to fluctuate and increase over time before stabilizing, and at the same width, the
average flame height under countercurrent conditions is significantly higher than that under concurrent condi-
tions. Regarding the flame spread rate, under concurrent flame spread, the linearly fitted spread rate shows no
significant correlation with width variation for specimens of different widths. Under countercurrent flame

spread, the linearly fitted spread rate is positively correlated with specimen width, and both the fluctuation range
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and mean value of the instantaneous spread rate under countercurrent conditions are smaller than those under

concurrent conditions. At the same width, the average spread rate under concurrent flame spread is approxi-

mately 3.6 £ 0.3 times that under countercurrent flame spread. In terms of combustion behavior, molten material

dripping occurs frequently in concurrent flames; whereas in countercurrent flames, molten material adheres to

the flame and triggers sudden vertical flame propagation. Both phenomena may lead to severe fire hazards.

Key words: XPS insulation board; fire spread; width; ignition position
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Fig. 1 Schematic diagram of experimental set—up
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Fig. 2 Experimental process diagram
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of samples with different widths
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with different widths in relatively steady state condition
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Fig. 8 Concurrent flame spread distance of XPS boards with

different widths
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Fig. 9 Concurrent instantaneous flame spread rate of XPS boards

with different widths
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under countercurrent fire condition
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samples with different widths under different ignition positions
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