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Effect of Combustion Instability on Heat Transfer in a Subscale Thrust
Chamber
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Abstract  Hot-firing tests were carried out using a mixing head with 19 swirl coaxial injectors and a combustion
chamber with internal cooling channels. The propellants of liquid oxygen and kerosene(Jet A-1) were burned in a
range of chamber pressures (59~82 bar) and mixture ratios (2.0~3.0). The temperature of water used as the cooling
fluid was measured at the inlet and outlet of the cooling channels, and the heat flux was calculated. The aim of this
study was to examine the effect of combustion instability on heat transfer in a subscale thrust chamber, and detect
the temperature variation of cooling water. During several hot-firing tests, combustion instability was encountered
which caused a 5~20% increase in heat flux. The peak heat flux took place in the initial stages of combustion
instability.
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[Table 1] Design specifications for the subscale
thrust chamber

Specification Value
Chamber pressure (bar) 70.0
Mixture ratio 245
Total mass flow rate (kg/s) 434
Nozzle throat diameter (mm) 37.09
Residence time (msec) 2.2
Chamber contraction ratio 45
Nozzle expansion ratio 10
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[Fig. 2] Flow of cooling water in the
subscale thrust chamber
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[Fig. 101 Comparison of coolant temperatures in the tests with respect to those acquired
from the numerical heat transfer analysis
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[Fig. 11] Comparison of coolant temperatures during combustion instability(DCI) and at
the beginning of combustion instability(BCI)
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