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ABSTRACT

Reaction-to-fire performance of pipe insulation materials should be approved in accordance with KS standards prior to
installing water-based suppression systems because several fire accidents are initiated from insulation materials around
ceilings or concealed space. A small room test to evaluate the reaction-to-fire performance of the polyethylene foam and
elastomeric pipe insulation materials was conducted according to ISO 20632. Different fire growth rate and heat release rate
are observed depending on the materials and construction methods. In order to improve a fire safety, the reaction-to-fire
performance of pipe insulation material needs to be subdivided with regard to the heat release rate and smoke generation.
Furthermore, the characteristics of the applying space are also required to be considered. Subsidiary materials for installation
process such as tape and adhesive are found to provide an adverse effect to maintain a fire safety.
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Figure 1. Polyethylene foam with magic tape.
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Figure 2. Foil faced polyethylene foam.

Figure 3. Usage of pipe insulation material.
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Figure 4. Construction status of polyethylene foam pipe insulation.

Figure 5. Test specimen configuration of ISO 20632.
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Figure 6. C1a331ﬁcat10n index with respect to flashover in ISO
20632

(a) During the test

(b) Lateral flame spread of specimens

Figure 7. Flame spread of foil faced polyethylene.

Table 1. Classification of the Reaction-to-fire Performance According to FIGRA Index

1SO 20632V EN 13501-17
Class
FIGRA Features FIGRA
Al ~0kW/s No Contribution to Fire -
A2 <0.16 kW/s No Flashover/ limited Contribution to Fire <270 W/s
B <0.6 kW/s No Flashover During the Test <270 W/s
C <1.5kW/s Flashover Between 10 to 20 min of the Test <460 W/s
D <7.5kW/s Flashover Between 2 to 10 min of the Test <2100 W/s
E >7.5kW/s Flashover Within 2 min of the Test >2100 W/s
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(a) Before test (b) 20 s (c) 80 s (d) After test

Figure 8. ISO 20632 test for foil faced polyethylene.
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Figure 9. 1SO 20632 test for polyethylene with magic tape.
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Figure 11. ISO 20632 test for elastomeric insulation.
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Figure 12. HRR-time relationship (including burner) with respect
to pipe insulation materials.
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