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Abstract: In order to research the coupled heat transfer characteristics of transcritical liquid film cooling,
the non—adiabatic diffusion flamelet model with real gas equation of state, based on the coupled heat transfer of
regenerative cooling, was adopted to simulate the transcritical liquid film cooling in oxygen/methane liquid rocket
engine thrust chambers. It was also analysed that what influence the liquid film flow rate and the distribution of
the cooling array arrangements have on the mixing and combustion of the propellant, the wall heat flow distribu-
tion, and the cooling efficiency. The results show that with the mainstream shear force, the film coolant injected
into the head region flows counter clockwise in the recirculation zone, while the film coolant injected into the

downstream region of the thrust chamber, after entering into the combustion chamber, flows along the wall down-
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stream to form a low—temperature protective film. There is optimal coolant flow rate for the liquid film injected in-

to the head region. For the film coolant downstream of the thrust chamber, the larger the coolant flow rate, the

higher the cooling efficiency of nozzle. Case 6 with two— row cooling ring closely spaced has the lowest variance in

the wall temperature of the chamber and the highest average cooling efficiency, and when the film cooling flow

rate is larger, the cooling efficiency increases more obviously than others.

Key words: Liquid film cooling; LOX/CH, engine; Thrust chamber; Coupled heat transfer; Cooling

efficiency
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Table 1 Distance between film cooling position and

injection panel
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Table 2 Calculation tests for different value of m;

Case F1 2 F3 F4
0 0 0 0 0
1 20% 0 0 0
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3 10% 0 0 10%
4 0 10% 0 10%
5 0 0 10% 10%
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