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Calculation and analysis of temperature distribution of single

expansion after-body based on conjugate heat transfer
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Abstract: Based on the conjugate heat transfer numerical simulation method, the wall tem-
perature distribution.of single expansion after -body of a high stealth unmanned aerial vehicle
(UAV) was studied. The problem of excéssive mesh caused by large area and thin thickness of
skin and side plate structureswas solved by using thin-walled layer mesh. A high-precision calcula-
tion model was_constructed, and the relevant calculation and analysis was completed. The main
conclusions were made as follows: although the traditional single fluid calculation can obtain simi-
lar temperature distribution, the temperature value was much higher, and the maximum differ-
ence can be more than 50 K; the results of conjugate heat transfer calculation were more practi-
cal, and could furthermore obtain the temperature gradient distribution in the structure, provid-
ing a guidance for thermal stress analysis and structural design; comparing the effects of different
metal materials under the same flow conditions, the wall temperature extreme value of a high
temperature resistant alloy was about 30 K higher than that of metal steel, and the temperature
difference between the upper and lower walls was larger and the gradient was higher. The temper-

ature gradient extreme values of longitudinal ribs of the two materials were 120 K/cm and 65 K/cm,
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Fig.1 Schematic diagram of fluid/solid interface

coupling strategy
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Fig.2 Computational mesh of the plate convection heat

transfer (local part of leading edge)
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Fig.3 Comparison between the calculated result and the

theoretical solution
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Fig.5 Schematic diagram of single expansion nozzle

after-body structure design
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Fig.6 Mesh schematic diagram (the lower expansion edge)
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