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An experimental study on the liquid rocket engine combustion
gas cooling

H. J. Kim -S.J. Yu - H. Y. Lim" - Y. C. Woo'

ABSTRACT

During liquid rocket engine combustion, the resulting combustion gas has flow characteristics of high
temperature and high velocity. An experimental study was performed to obtain basic data for a flame
deflector design that is endurable under such flow characteristics. While the injected-water cools down
the combustion plume, temperature and pressure of the plume was measured. As the experiment is
being performed, gas temperature was measured using infrared cameras, and the gas temperature data
was compared with the temperature data from the sensor in the plume. With the results of this
experiment, we were able to obtain applicable temperature data for flame deflector design and predict
the performance and structural strength required for installation of water injector.
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Fig. 1 Combustion Test Layout
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Table 1. LRE Engine Specification

Fuel-Oxidizer/ Thrust CNG-LOX/ 4.96ton

Total mass flow rate 18.076 Kg/s
OfF ratio 2,74

Combustion gas
Temperature (Nozzle exit)
Combustion gas

Velocity (Nozzle exit)
Specific heat Cp

(Nozzle exit)

2622 K

2295 m/s

32286 kg/kgK

Chamber Pressure Px 4.04 Mpa
Nozzle exit Diameter 317 mm
Combustion time 5 sec
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Fig. 2 Water Injector spray test
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Fig. 3 Temperature with time.
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Fig. 4 Pressure with time
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Fig.5 Surface temperature with horizontal position
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