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Abstract: The combined radiation and conduction heat transfer in multilayer insulation (ML) of reusable lunch

vehicle was investigated by the finite element method to simulate reentry aerodynamic heating conditions. The

temperature field in MLI was presented. The effects of the design parameters such as foil arrangement, foil

spacing and the distance form the top foil to the heat boundary were analyzed to give an instruction for MLI op-

timum design.
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Fig. 1 Analytic flow chat and part of the main command lines
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Fig. 2 Comparisons between FEM results and experiment data
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Fig. 3 Multilayer insulation structure schematic model
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Fig. 4 Typical reentry radiation equilibrium temperature and

pressure curves
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Fig. 5 Aluminum panel temperature response curves for dif-

ferent foil distributions
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Table 1 Aluminum panel peak temperatures and relevant

times for different foil distributions
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Fig. 6 Aluminum panel temperatures response curves (a)

and part enlarge profiles for different s values (b)
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Table 2 Relevant times of aluminum panel temperature at

300 K for different foil spacings
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