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A Study on the Cooling Mechanism in Liquid Rocket Engine
of 10tf-thrust Level using Kerosene as a Fuel

Poong-Gyoo Han* - Won-Kook Cho** - Yong-Ho Cho*

ABSTRACT

A analytical study was carried out to evaluate the regenerative cooling characteristics in the liquid rocket engine
of a 10tf-thrust level using kerosene as a fuel. As a supplementary cooling method, a radiative cooling was applied
to the nozzle extension. It was found out from this work that the cooling system with the regenerative and radiation
cooling only is not adaptable as a cooling method for the liquid rocket engine of a 10tf-thrust level using kerosene
as a fuel for the 2nd stage of the space launch vehicle. So, additional cooling method, curtain cooling was introduced
and analyzed. Curtain cooling was very effective to reduce the thermal and thermo-structural instability.
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Table 1. Engine development specification
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b) Geometric dimensions for cooling channel

Fig.1. Design of cooling channel
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Fig.2. Schematic of the axial partition in a nozzle
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Fig.3. Core and exterior sections
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Table 2. 4 cases of cooling conditiohs.
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Fig.4. Wall temperature at 4 cooling schemes.
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Fig.5. Calculation results in case of curtain cooling
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