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Numerical Study of the Cooling Channel of the Preburner
for a Small Liquid Rocket Engine

Moon, Insang* - Shin, Kangchang**

ABSTRACT

The cooling channel of the preburner for staged combustion engines was studied. The combustion
pressure of the researched preburner is about 210 bar which is very high compared with the engines
of the Korean Launch Vechicle and 30 ton class liquid rocket engines developed as a pre-research
program. Also, the combustion is an oxygen rich process unlike the gas generators of open cycle
kerosene engines. Thus the cooling process is very important to make the preburner stable. Many
configurations for the preburner were developed and numerically analyzed. As a result, the pressure

loss could be reached below the target.
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Fig. 1 Preburner 3D cad model. 1. LOx inlet, 2.
head, 3. first combustion zone, 4. second
combustion zone, 5. forward cooling
channel, 6. reverse cooling channel, 7.
reverse cooling channel manifold, 8.
manifold, 9. LOx injection hole



Fig. 2 3D model of the cooling channel configuration.
The forward and reverse flow path is 5 to 6

and 1, 2, 3 to 4.
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Table 1. Peropeties of LOx

B *
2% [K] 93
9% [kg/m’] 1141
A% [Nsec/m’] 1.9e-4
vl [J/kg K] 1695
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Fig. 5. Pressure along the central cooling channel
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Fig. 6. Pressure loss of along the individual channels
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Fig. 7 Velocity distribution in the cooling channel
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