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ABSTRACT

The combustion characteristics and combustion heat of sandwich panel cores were analysed using
variable external irradiation level. The characteristics such as ignition time, critical heat flux, ignition
temperature and surface temperature profile were measured. Fuel samples were exposed to incident
heat fluxes from 15 to 50 kW/m?. For the measurement of various combustion characteristics, the size
of specimen was 100 mm x 100 mm x 50 mm and the samples were 3 different kinds. As results, Type
B showed the best characteristics in measurement of combustion heat and ignition temperature and
Type C showd the best characteristics in critical heat flux and surface temperature profile than that
of the other two. In conclusion, we knew that Type C had the best performance .in fire safety from
all data of this study.
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Figure 1. Photograph of oxygen bomb calorimeter for
measure a combustion heat.
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Figure 2. Photograph of mass loss calorimeter for measure
a combustion characteristics.
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Table 1. Test Specimens Heat fluxS Mass loss calorimeter controllers ©]-8-3}
Sample | Density Size (mm) o AALE7R] AS5AIZ]l T A2 WEEE
(e/m) [Tenoth | Width Height BAE3-S Medtherm AF9] Heat flux meterS ©]-&-3}
Type A 29.14 99 .85 99 83 50.62 0:] %@f?}‘:} HO]'%Q"E %’\}?‘—i_-%k(15~50 kW/rn2)°] %l;g
Type B | 4659 | 9996 | 9978 | 5057 jjluf 4 Alif' Cone he‘ffrq, P :]fi .
Type C | 3177 | 9983 | 9975 | 5040 % 0w Ate] 7AZE 250 mm(=F Linch)2 =3,
ZH|E Al8¢ A8 EUE load cell ARl £
" ADe AN F ZAAE o83t AT FF
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Figure 6. Photograph of specimen Type C before (left) and
after combustion.

- Table 2. Combustion Heat of Sandwich Panel Core

No. Combustion heat (cal/g)
Type A Type B Type C
1 5178.98 4090.67 5076.92
2 5189.28 397041 5292.99
3 5101.09 4027.46 5243.66
Average 5156.45 4029.51 5204.52
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Table 3. Time to Ignition of Sandwich Panel Core

Heat Time to ignition(s) 1/sqrt(t;,)
flux | Type | Type | Type | Type | Type | Type
(kW/m*)| A B C A B C
O P N N N
100.26 0.0999
15 igll‘t’i‘:m 118.82] - - Jooor7] -
104.85 0.0977
5501 | 6538 0.1348(0.1237
16 | 5526 | 81.86 igIt\fi(t)iI:)n 0.13450.1105| -
55.17 | 78.54 0.1346]0.1128
s670 | - 0.1328
17 i T le9e0 | "~ o199
4879 | 54.61 | 59.29 [0.1432{0.1353 [0.1299
18 | 4135 | 5438 | 47.01 |0.1555]0.1356(0.1458
4173 | 5273 | 41.83 |0.1548]0.1377|0.1546
29.86 | 37.67 | 29.41 [0.1830]0.1629(0.1844
20 | 2964 | 3748 | 27.51 |0.1837]0.1633]0.1907
29.55 | 38.45 | 29.17 [0.1840|0.1613[0.1852
18.67 | 24.88 | 15.92 |0.2314}0.2005 |0.2506
25 | 19.58 | 2445 | 1598 |0.2260{0.2022]0.2502
19.05 | 2273 | 15.39 [0.2291|0.2097 |0.2549
802 | 11.10 | 6.89 [0.3531]0.3002]0.3810
35 | 754 | 1136 | 695 |0.3642[0.2967 (03793
755 | 11.86 | 6.10 |0.3639]0.2904 [0.4049
341 | 602 | 223 [0.5415(0.4076]0.6696
50 | 338 | 607 | 2.51 [0.5439(0.4059]0.6312
313 | 610 | 242 |05652]0.4049 |0.6428
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Figure 7. Ignition time vs incident heat flux for sandwich
panel cores.
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Figure 8. Linear regression analysis of ignition time
according to incident heat flux.
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Table 4. Ignition Temperatures of Sandwich Panel Core

Heat flux Ignition temperature (°C)
2
(kW/m?) Type A Type B Type C
20 3129 360.9 3189
25 303.3 356.4 310.0
35 2734 335.8 289.5
50 236.8 291.5 2513
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Figure 9. Ignition temperature vs incident heat flux for
sandwich panel cores.
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Figure 10. Surface temperature profile during the
combustion at Type A.
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Figure 11. Surface temperature profile during the
combustion at Type B.
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Figure 14. Time of flaming combustion after ignition vs
incident heat flux for sandwich panel core.
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