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Figure 1 Schematic diagram of fluid loop radiator.
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Figure 2 Schematic diagram of radiator panel structure optimization.
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Figure 3 Schematic diagram of thermal control system.
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Figure 4 Temperature distribution in different sections of radiator. (a)
Temperature distribution of radiator with rectangular section (K); (b)
temperature distribution of radiator with trapezoidal section (K).
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Figure 5 Entransy variation rate of cooling liquid in and out of a
radiator with different fin root thicknesses.
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Figure 7 Variation of convective temperature difference (a), heat
conduction temperature difference (b), and radiation temperature
difference (c) at different fin root thicknesses of radiator.
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fin root thicknesses of radiator.
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RS He T HT IR A 10 e A S 2 A T AL Ak

Heat-transfer optimization of fluid loop radiator based on entransy
analysis

LIU Xin"” & LIANG XinGang'

: Key Laboratory for Thermal Science and Power Engineering of Ministry of Education, School of Aerospace Engineering, Tsinghua University,
Beijing 100084, China;
% China Academy of Launch Vehicle Technology, Beijing 100076, China

To optimize the design of a liquid loop radiator based on entransy theory, the relationship between the heat dissipation rate and
internal heat transfer process of a radiator was established. Then, the Lagrangian function was constructed to calculate the minimum
value of the entransy dissipation of the radiator under limited radiator volume. The results show that the temperature gradient in the
radiator panel is equal everywhere, i.e., when the heat flux is uniform everywhere, the radiator heat-transfer process is optimal. Based
on the principle of uniform distribution of heat flux in the radiator and considering engineering application convenience, a radiator
with a trapezoidal fin section was studied. The results show that when the total volume of the radiator is controlled, using a radiator
panel with a trapezoidal section and increasing the thickness of the root of the radiator fin can optimize the heat transfer performance
of the radiator, reduce the temperature of the working fluid of the fluid loop, and improve the heat dissipation ability of the radiator.

liquid loop radiator, entransy dissipation, radiation, optimization
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