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Film Cooling Modeling for Combustion and Heat Transfer
within a Regeneratively Cooled Rocket Combustor

Seong-Ku Kim*' - Miok Joh* - Hwan-Seok Choi*

ABSTRACT

Film cooling technique has been applied to effectively reduce thermal load on liquid rocket
combustion chambers by direct injection of a portion of propellant, which flows through the
regeneratively cooling channels, into the chamber wall. This study developed a comprehensive
model to quantitatively predict the effects of kerosene film cooling on propulsive performance
and wall cooling at supercritical pressure conditions, and assessed the predictive capability against
hot-firing tests of an actual combustor. The present model is expected to be utilized as a design
and analysis tool to meet the conflicting requirements in terms of performance, cooling, pressure

loss and weight.
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Key Words: Liquid Rocket Combustor(HAZ# <A4A7]), Regenerative Cooling(ZAAW2), Film
Cooling(2+d7}), Real-Fluid Flamelet Model(Z A1+ st4#H =d)
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Fig. 2 Prediction of Temperature and Mach number
within regeneratively cooled combustor
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Fig. 3 Heat flux distribution along the regeneratively
cooled chamber at design condition
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Fig. 4 Coolant temperature along the regeneratively
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Fig. 5 Comparison of specific impulse at sea level for
design pressure conditions.
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