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Table 1 Performance parameters of experimental sample 2-1
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Table 3 Parameters of fire spread rate regression equations for EPS Table 4 Relative error between theoretical model and experimental results
A’ B- (¢ —A) /A" (¢, -B) /B’
1-1 6.13 0.112 0.996 7 1-1 0.014 682 0.035 714
1-2 6.76 0.129 0.997 2 1-2 0. 007 396 0.062 016
1-3 7.08 0.207 0.989 7 1-3 0. 004 237 0. 043 478
EPS V(1) = Avexp( B1)
1-4 7.16 0.246 0.995 1 1-4 0.011 173 0.024 39
1-5 8.43 0. 341 0.998 2 1-5 0.016 607 0.023 46
1-6 9.16 0. 403 0.996 9 1-6 0. 007 642 0.022 333
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Table 5 Parameters of fire spread rate regression equations for EPS
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Numerical simulation and experimental in-
vestigation on the fire propagation of EPS
material
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Fire Detachment

Abstract: This article is aimed at introducing a numerical simu—
lation and an experimental investigation on the fire propagation
rate of the EPS ( Expanded Polystyrene) material. The reason for
us to pick up the research topic is that we have seen the danger
and hazardness of the disasters and damages that take place every
year and urgent needs have come to us to reduce such fire hazards
through a theoretical research to make clear the combustion char—
acteristic features. In order to achieve the goal we have first of
all established a fire spread rate model for the thermoplastic insu—
lation material which has been established on the basis of a se—
ries of hypothetical simplification in accordance with the fire dy—
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namics theory while considering the effects of the material thick—
ness and fire location on the combustion. In the model we have
also pointed out that the fire spreading rate increases exponential—
ly with the lasting time of the fire in line with the derivation of the
combustion characteristic parameters. In addition the dimension—
less parameter— “the coupled combustion degree” which repre—
sents the mutual promoting role on the upward fire spread and
flowing fire was proposed. In this paper we have carried out full-
size experiments of heat release rate based on the IS09705 labora—
tory testing results of the fire spread rate of thermoplastic insula—
tion material with the laboratory apparatus including iron fram—
ings thermal infrared images

the thermocouples data acquisi—

tion instruments for temperature cameras anemographs and
computers with four burning conditions designed with the fire
styles of 20 x 20 x 10 ¢cm’ normal heptane tanks. In hoping to
we have laid out 32 K-sheathed

thermocouples on every testing sample

measure all the testing samples
each having been tested
for 2 or 3 times for reducing likely errors. Thus we have made
clear the effects of the material thickness and the fire location on
the EPS fire rate spreading. And eventually the results of our
experiments and numerical simulation show that the fire spreading
rate tends to increase exponentially with the time which is well in
accord with the theoretical hypothesis. All the above results of in—
vestigation and simulation demonstrate that the fire spread rate
tends to increase exponentially with the fire time lasting. The
greater the thickness and the “coupled combustion degree” in—
crease the faster the fire spreading rate changes whereas the se—
quence of the “coupled combustion degree” under different fire
locations turns out to be: middle fire > bottom fire > top fire >
corner fire. The simulation and the investigation results we have
gained also prove in nice accord with the experimental data and
can be used to predict the fire spreading rate of the thermoplastic
insulation materials effectively.

Key words: safety engineering; EPS; fire spread rate; material

thickness; fire location; melt flow
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