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Analysis of heat transfer for regenerative
cooling channels of platelet thrust chamber
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A physical mathematical model on the heat transfer of regeneratively cooling of liquid rocket platelet thrust chamber

was derived. General form control equations dealing with conjugate heat transfer problems involving the coolant turbulent flow and heat

conduction in the cooling channel materials was adopted in the model. The LVEL turbulence model was introduced in addition, the

variation of the thermophysical properties of the coolant( hydrogen) and platelet material with temperature or pressure was considered.

It was found that using high area ratio cooling channel and hot- gas-wall with smaller thickness the regeneratively cooling ability can be

greatly improved, and the wall temperature and temperature difference in wall can be lowered. The simplified assumption of constant

convective coefficient and thermophysical properties will lead great error.
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Fig. 1 Half regeneratively cooling
channel made of platelet
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Fig.2 Max. temperature and

max. temperature difference of gas
side wall with gas side wall thickness
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Fig.3 Max. gas side wall
temperature and fin heat
transfer ratio with ARs
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Fig. 4 Distribution of fin
surface temperatures
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Fig. 5 Distribution of Nu number (a) Low AR (b)High AR

along base plate surface
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Fig. 6 Distribution of Nu numbers along fin surface
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Fig. 7 Distribution of heat
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