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A Study on the Heat Release Rate of EPS Sandwich Panel Core
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ABSTRACT

The mass loss rate and heat release rate of EPS sandwich panel cores were analysed using variable
external irradiation level. The experimental materials were exposed to incident heat fluxes form 20 to
50 kW/m?> For the measurement of mass loss rate and heat release rate, the size of specimen was
100 mmx100 mmx50 mm and the samples were 3 different kinds. The combustion heat were carried
out from the Oxygen bomb calorimeter and the mass loss rate and heat release rate were carried out
from the Mass loss calorimeter according to ISO 5660-1. As the results of this study, the mass loss
rate of Type A, B, and C were 2.7 g/m’s, 2.8 g/ms, and 2.3 g/m’s and the heat release rate of Type
A, B, and C were 58.23 kW/m? 47.19 kW/m? and 50.06 kW/m® respectively at the heat flux of
50 kW/m®. In conclusion, when the heat release characteristics applied to a classification system of
Canada, Type A and C can be classified grade C-3, and Type C can be classified grade C-2 from all
data of this study.

Keywords : Mass loss rate, Heat release rate, EPS sandwich panel core, Combustion heat, Radiation heat flux
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Table 1. Maximum mass loss rate of each type at incident heat flux

Type A Type B Type C
Heat flux Max. mass Max. mass Max. mass
(kWi loss rate(g/s) Time(s) loss rate(g/s) Time(s) loss rate(g/s) Time(s)
20 0.039 42 0.040 48 0.037 30
25 0.056 30 0.050 30 0.042 24
35 0.069 21 0.059 21 0.073
50 0.097 21 0.067 18 0.128 3
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Figure 8. Average mass loss rate vs incident heat flux for
EPS sandwich panel cores.

Table 2. Mass loss rate of each type at incident heat flux

Sample | Heat flux Total mass | Average |Maximum
type (KW/m?) loss mass loss | mass loss
P (g) |rate(g/m’s)|rate(g/m’s)

20 4.03 13 39

25 5.20 1.7 56
Type A

35 7.20 2.4 6.9

50 8.22 2.7 9.7

20 3.37 1.1 4.0

25 5.08 1.7 5.0
Type B

35 7.08 2.4 59

50 8.42 2.8 6.7

20 2.78 0.9 3.7

25 4.15 1.4 42
Type C

35 5.75 1.9 73
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Figure 9. Heat release rate profile of each type during the
combustion at 50 kW/m?,
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Table 3. Heat release rate of each type at incident heat flux

Average | Maximum Total
Sample | Heat flux | heat heat
> heat releasg
type (kW/m”) |release ratefrelease rate (MJ/m)
(kW/m?) | (kW/m?)
20 28.04 84.11 8.69
25 36.66 120.77 11.21
Type A
35 51.76 148.80 15.53
50 58.23 209.19 17.73
20 18.54 67.41 5.68
25 28.65 84.26 8.56
Type B
35 40.45 99.43 11.93
50 47.19 11291 14.19
20 19.59 80.54 6.05
25 30.47 91.42 9.03
Type C
35 41.36 158.90 12.52
50 50.06 278.61 14.69
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