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Optimal Condition of Specific Impulse for a Liquid Rocket
Engine with Film Cooling

Won Kook Cho* - Soon Young Park** - Woo Seok Seol***

ABSTRACT

An analysis has been conducted of the optimal condition to maximize the specific impulse for a
liquid rocket engine with film cooling. The present engine performance has been compared with the
published conceptual design to be verified satisfactorily accurate. The optimal combination of film
coolant flow rate and the regenerative cooling capacity has been found for maximum specific impulse.
The optimal fuel pump pressure increases and the optimal film coolant flow decreases for a larger
thrust engine. Higher turbine inlet temperature increases both the fuel pump pressure and the film

coolant flow rate as the optimal condition. The coking temperature has the same qualitative effect as
the turbine inlet temperature.
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Table 1 Performance model.

component variable—r model T
Prox f (P , T )
ropellant
Prop pr ()
c* CEA[8], equilibrium
cf CEAJ8], equilibrium
Ny il
combustion empu"l?al, 1(p..)
chamber ey empirical, f(¢)
contour bell, empirical
AP,y KTE[6], analytic
m’ KTE[6], analytic
Nop given
turbopump | 7z empirical, f(£2y)
Nr1B given
gas ]]; empirical, ]: (pgg, O/F)
generator
fy n
valves Ap empirical, f(p,)
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Fig. 2 Examples of pump pressure rise vs. combustor
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Fig. 3 Optimal film cooling and fuel pump pressure
rise for maximum specific impulse.
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