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A Study on the Buming Rate of Puzzle Mats
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Abstract : The mass loss rate and heat release rate of puzzle mats were analysed using variable external irradiation
level. Five samples of puzzle mat were tested in this study : Type A, B, C, D and E. Type A, B and C are all general
grades whereas Type D and E are both Flame retardant grades. Incident heat fluxs of 25kW/m’, 35kW/m’, 50kW/m’
and 70kW/m® were selected for these experiments. All samples were tested in the horizontal orientation and were
wrapped in a single layer of aluminum foil. Each sample was nominally 20mm thick and 100mm square. The com-
bustion heat and mass loss rate were carried out from Oxygen bomb calorimeter and mass loss calorimeter according
to ISO 5660-1 respectively. Heat release rates were calculated using the equation Q= Agm xAH,= 0.754,m AH,.
where A4 is the horizontal burning area of the sample, m” is mass loss rate per unit area, AH, is complete heat of
combustion and 0.75 is combustion efficiency.
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Table 1. Thickness and density of each puzzle mat

. Thickness | Density
Type | Side Surface (mm] [kg/m’] Type
A (NN EE s 77.30 general
B (NN 5 | 1134 general
c | 04 | 17659 general
D (EE N 20y 100.92 | flame retardant
E | 2265 136.69 | flame retardant
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Fig. 1. Density of puzzle mats used at each incident heat flux,
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Table 2, Average mass loss rate of each type at incident heat flux

Average mass loss rate (g/s - mz)
I-(IE&/gllzl;( Type A Type B Type C Type D Type E
150s 300s 150s 300s 300s 150s 300s 150s 300s
25 6.756 5387 6.239 6.598 6.440 4.103 5.251 1.144 5.908
35 8.204 5.681 8.131 8.069 7.070 7.933 8.813 6.270 9.876 7.798
50 10.696 5.761 11.387 8.646 10.106 8.941 12.295 6.926 14.877 9.937
70 11.381 5.817 14.422 8.907 12.445 8.963 13.585 7254 16.982 9.857

Table 3. Maximum mass loss rate of each type at incident

heat flux
Heat flux Maximum mass loss rate (g/s - m’)
(kW/m’) Type A | Type B | Type C | Type D | Type E
25 10.072 8.714 8.828 16.184 | 16.863
35 11.091 | 12336 | 10.865 | 20.711 | 18.900
50 13.354 | 17.768 | 16071 | 23314 | 23.766
70 20.258 | 24785 | 19.013 | 25577 | 25.124
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3.2. gHt=E(Heat Release Rate)
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Table 4. Heat release rate of each type at incident heat flux

Average heat .
R
ype | (kW/m') o T aom kWim) | Mym)
25 19927 [ 16022 | 297.07 47.73
Type Al_5_| 2418 6651 | 7.3 50.40
50 | 31548 | 17025 | 393.88 51.07
70 | 33568 | 17025 | 59751 51.41
25 112408 | 13054 | 17330 39.39
Type BlS 16171 [ 13980 | 24534 48.17
50 | 22646 | 17106 | 35337 51.54
70 |28682 | 17782 | 49292 53.12
25 | 11442 | 12300 | 16832 36.89
Type cl5__ |40 1stoa ] 20013 4531
50 | 19268 | 17047 | 30641 5114
70 | 23728 | 17047 | 36250 5135
25 | 9447 [ 11986 | 37262 3622
Type pl_ 5| 20291 [ 1333 ] 47683 43.25
50 | 283.08 | 15896 | 53678 47.94
70 |31278 | 16676 |  588.89 50.03
25 | 2336 | 12017 | 34434 36.28
Type £ 5| 20067 [ 15946 | sss0s 47.84
50 | 30379 | 20336 | 48530 61.01
70 |34677 | 20105 | 513.03 60.32
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