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An experimental study on the liquid rocket combustion
chamber cooling

B. H. Kim* - H. H. Park* - Y. G. Jeong™ - Y. Kim*

ABSTRACT

To protect combustion chamber from high temperature combustion gas, regenerative cooling is
used for most liquid rocket engine. Although regenerative cooling is the most effective way to
protect the chamber from high heat flux, realization of this system requires detail analysis,
manufacturing technique and high cost. To demonstrate the possibility of applying regenerative
cooling to a real rocket engine, the hot fire test has been carried out for the sub-scale liquid
rocket with the water cooling system. The main purpose of the test is to identify the problem
area of design, safety and cost effective manufacturing technique. The coolant passage was 3 mm
in width and wall thickness was 1 mum with stainless steel. Maximum combustion time and
pressure were 60 seconds and 400 psi, respectively. The flow rate of coolant was reduced
gradually from 2 kg/s to 0.12 kg/s throughout firing test, combustion chamber was visually
examined and no dwfect was observed.
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Fig 1 Effect of coolant passage on coolant

wall temperature
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Fig 3 drawing of coolant chamber
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Water Pump
Data aquisition

Ignitor
& 3.0 sec
Gas methane ]
Gas oxygen
Sub LOx 5.0 sec
Sub kerosene 55 sec
7.0 sec Ignitor
Main LOx gas methane
) 8.0 sec
Main kerosene gas oxygen
Sub LOx
9.0 sec
Sub kerosene
28.0 sec|] Main LOx

Kerosene Purge |28.5 sec| Main kerosene
Data acquisition

45.0 sec|Kerosene Purge

Water Pump
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Fig. 5 Temperature variation of outlet temperature
for the various coolant flow rates
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Fig. 6 temperature variation of outlet temperature
for the different propellant equivalence ratios
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Fig. 10 Temperature evolution of coolant
temperature (coolant flow rate 0.12kg/s)
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