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Abstract: As one of the ablative materials, the phenolic resin is used in some thermal protection
systems of space vehicles due to its great thermostability. However, its thermal protection function
must be checked in actual engineering. In this paper, taking the liquid pipe with 80-fibre
cloth/phenolic resin coating as research object, and the heat flux as thermal boundary condition,
simulation calculation and heat flux experiment were adopted to research the temperature field of the
empty pipe and the pipe injected with water. The simulation result indicates that the temperature
distribution on the pipe surface is balanced and there is transient temperature change at a certain point
on the pipe surface under the condition of water filled and empety pipe. To verify the result of
simulation, a heat flux experiment was carried out, and the transient temperature change on pipe
surface and the detecting point in water is obtained by experiment. The results of heat flux experiment

and the simulation calculation was compared. The research results indicate that the 80-fibre
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Fig. 11 Curves of transient temperature on

water-filled pipe in heat flux experiment
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Fig. 12 Curves of simulation and experiment

values on empty pipe surface temperature
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Fig. 13 Curves of simulation and experiment

values on water-filled pipe surface temperature
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