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Measurement study on surface emissivity of

thermal protection material
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Abstract; A method of surface emissivity measurement based on the inverse heat flow calculation was
proposed ,and it was utilized to measure the surface emissivity of aluminized thin film as the thermal protec-
tion material of liquid-propellant rocket engine. The test was carried out in a vacuum cabin and the speci-
mens were heated by a quartz lamp. The heat exchange system consisting of quartz lamp and specimens was
established ,and the heat transfer equation including surface the emissivity of specimen was derived accord-
ing to the heat transfer theory. The temperature variation was measured with thermocouple and the heat flow
was obtained in an inverse way. Then,the heat transfer equation could be solved with the known heat flow,
and the emissivity of aluminized thin film used in the test was about 0. 12. In addition, the surface emissivity
of aluminized thin film was calculated by another lumped parameter method ,and the difference between the

two results was less than 1. 5%. Although the emissivity measurement approach proposed in this paper can-
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not achieve the spectral emissivity,it is applicable to engineering practice and easy to perform.

Keywords ; thermal protection material ; surface emissivity; heat exchange system; temperature;

heat flow inversion
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Fig.1 Schematic diagram of test bed and specimens photo
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Fig.2 Schematic diagram of thermocouple layout
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Fig.3 Procedure of heat flow inverse calculation
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Fig. 4 Temperature variation on lower surface of specimens
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Fig. 6 Heat flow difference with other spacial step values
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Fig.7 Heat flow variation on upper surfaces
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Fig. 8 Temperature variation on upper surfaces
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Fig. 9 Temperature variation on the surface
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Fig. 10 Emissivity variation of aluminized thin film

at different temperatures
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Fig. 11 Influence of different black painting emissivity on
the calculated emissivity of aluminized thin film
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Fig. 12 Calculated emissivity of aluminized thin film
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