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Performance Prediction of Liquid Rocket Thrust Chambers with
Nonuniform Propellant Mixing
Seong-Ku Kim*, Kwang-Jin Lee*, Yeoung-Min Han* and Hwan Seok Choi*

ABSTRACT

In order to effectively reduce thermal loads on regenerative cooled walls, fuel
cooling injectors and film cooling devices have often been employed. The present
study has established a numerical methodology for prediction of performance and
near-wall temperature distribution taking into account the nonuniform mixing due to
these additional cooling devices. A correction procedure for main propulsive
parameters has also been proposed based on comparison between prediction and
experimental data. Under the computational framework of this study, the predicted
results were in good agreement with hot-firing test data for a 30 tons-class full-scale
combustor at the design and off-design conditions. As a consequence, the present
numerical method is expected to be useful for design and evaluation of regenerative
cooled liquid rocket thrust chambers.
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(a) actual face plate

Fuel cooling
injector

(b) numerical patternation

Fig. 2. Face plate for full-scale combustor
with the fuel cooling injector
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