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Film cooling Effects on Wall Heat Flux of a Subscale
Calorimetric Combustion Chamber

Jonggyu Kim* - Byoungjik Lim** - Seonghyeon Seo* -
YeoungMin Han** - HongJip Kim* - HwanSeok Choi*

ABSTRACT

The effects of the changes of a film cooling mass flow rate and operating conditions on wall
heat flux characteristics of a subscale calorimetric combustion chamber were investigated by
experiment and numerical analysis. At the nominal operating condition, with the film cooling
mass flow rate being 10.5 percent of a main fuel mass flow rate, maximum heat flux at the
nozzle throat was measured to be 30 percent lower than that without the film cooling. For the
relatively higher mixture ratio and chamber pressure condition, maximum heat flux at the nozzle
throat was increased by 31 percent compared to that of the nominal condition test without film

cooling.
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Fig. 1 Mixed Type Coaxial Swirt Injector
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Table 1. Test Conditions

Item Unit DP OD3
Combustion pressure | Bar | 52.5 60.4
OF ratio 277 3.19

LOx mass flow rate |kg/s| 442 541
Fuel mass flow rate |kg/s| 1.59 1.70
10.5, 9.2,

33,0

Film cooling % 101, 0
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Fig 6. Schematic of Heat Transfer in
Regenerative Cooling Channel
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Fig 7. Traces of Pressures and Mass Flow Rates
as Function of Time (DP, F.C=0%)
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Fig 9. Traces of Temperatures of Coolant as
Function of Time (DP, F.C=0%)
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Fig 11. Heat Flux of Calorimetric Combustion
Chamber along the Axial Distance (DP)
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Fig 10. Traces of Temperatures of Coolant as
Function of Time (OD3, F.C=0%)
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Fig 12. Heat Flux of Calorimetric Combustion
Chamber along the Axial Distance (OD3)
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Fig 13. Temperatures of Wall vs. F.C
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