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Fluent Simulation Analysis of Airship Radiator with Different
Thermal Control Coatings

ZHANG Yi, LI Yunze
(School of Aeronautics Science and Technology, Beihang University. Beijing, 100191, China)

Abstract: In order to contrast the properties of diverse thermal control coatings, Fluent is used to simu-
late the thermal balance of small radiators in the near space at a height of 20 km. Respectively, S781
white coating, S956 gray coating and La,—,Sr,MnO; compound thermotropic materials are used as the
thermal control coatings of the radiator. The UDF (User defined function) code is employed in setting
the emissivity of the thermal control coating which varies with the change of temperature. Through the
simulation, the temperature distribution of radiators in two extreme conditions, vertical solar radiation
and no solar radiation, is obtained. The simulation results show that the temperature of the lithium bat-
tery of the radiator using the La,_,Sr,MnO, compound as a heat-control material is within the optimum
working temperature range under the vertical solar radiation. But its difference of the power’s average
temperature in two situations is 8. 89 K, larger than that of S781 white coating 6. 57 K. During the sim-
ulation, the emissivity of La;_,Sr,MnO, thermochromic material has a small change of about 0. 11, and
the emissivity of the highest temperature in heat dissipating region can reach 0. 8 in vertical irradiation
condition, while 0. 69 at the lowest temperature in no solar radiation circumstance.

Key words: thermal control coating; S781 white coating; S956 gray coating; La,—,Sr,MnO; thermo-

chromatic material; Fluent; UDF
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