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Evaluation of Smoke Density and Noxious Gas for Phenol Foam Insulation
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Abstract : The smoke density and noxious gas for phenol foam and polyurethane foam were measured according to
test methods in ASTM E 662 and KS F 2271. It was observed that phenol foam had the possibility of application
for sandwich panel and board compared with polyurethane foam. In the experimental results, phenol foam showed
comparatively excellent property than polyurethane foam in smoke density and noxious gas. The polyurethane foam
showed comparatively high smoke density and didn't meet the evaluation standard of noxious gas in KS F 2271.
From the experimental results of smoke density and noxious gas, it can be said that phenol foam has both com-
paratively good safety and high possibility of application than polyurethane foam in the building fire of sandwich
panel structure because of lower smoke density and noxious gas.
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Table 1. Test specimens

Insulation Density | Thickness | The home
25kg/m’ 40mm Japan
40kg/m’ 30mm Korea
Type C | Polyurethane foam | 50kg/m’ 50mm Korea

Type A Phenol foam

Type B Phenol foam
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Fig. 1. Smoke density chamber(ASTM E 662).
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Fig. 2. Mouse test 2005(KS F 2271).
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Fig. 3. Size of specimens for noxious gas test,
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Table 2, Maximum of specific optical density

Type A Type B Type C
1 2 1 2 1 2
Flaming mode| 4.35 | 3.28 | 1833 | 18.27 | 146.51 | 146.94
Nonflaming | 527 | 74 | 17.02 | 13.56 | 107.17 | 10949
mode

Average 336 | 2.01 | 1813 | 1592 | 126.84 | 12822
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Fig. 4. Specific optical density of Type A
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Fig. 5. Specific optical density of Type B,
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Fig. 8. Specific optical density in non—flaming mode of each
type.
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Table 3. Test result of noxious gas test
’ Type A Type C
1| 2 1 2 1 2
XV | 1433 | 13.87 | 1385 | 1297 | 935 8.58
c? | 062 | 095 | LI12 | 195 | 045 | 048
xP | 1372 | 1292 | 1273 | 1102 | 890 | 8.0

1) An average value of the deed stopping time(min)
2) The standard deviation of the deed stopping time(min)
3) The average deed stopping time(min)
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Fig. 11. The deed stopping time of mouse for Type C.
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