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Development of a Thermal Analysis Program for a Regenerative Cooling
Passage of Ligquid Rocket and Simulation of Turbulent Heat Transfer

T. S. Park

A numerical procedure for analyzing the heat transfer in a regenerative cooling passage of
liquid rocket has been developed. The thermal analysis is based on the numerical model of
Naraghil[l]. The thermodynamic and transport properties of the combustion gases are evaluated
using the chemical equilibrium composition. The pressure and heat flux obtained by the isentropic
relation are in good agreement with the result of Navier-Stokes equations. The effect of design
parameters on heat transfer is addressed for the pressure loss and temperature variation. Also,
their constraints in designing the cooling passage are recommended. Finally, in a heated
rectangular duct, the effects of secondary flow on heat transfer are scrutinized by the nonlinear
k—e—f, of Park et al[2].
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Fig. 1 Schematic of a regeneratively-cooled
rocket
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Fig. 2 A rocket nozzle subdivided into a
number of stations
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Fig. 4 Comparison of the predicted pressure,
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Fig.11 Comparison of the predicted streamline
of secondary flow and temperature
distributions
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