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Investigation on local overheating of the film cooling ring
for LOX/kerosene high pressure chamber
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Abstract: The multi-ring film cooling technique was introduced for thermal protection of the
high pressure chamber of LOX/kerosene engine. The local overheating (even ablation) of the film
cooling structure occurred ocassionally at the slot step (aft lip) due to the high chamber pressure
with large heat flux. The comparison analysis of heat transfer calculation was conducted, and the re-
sults show that the hot-gas side wall temperature can reduce about 35 °C by increasing the flow rate
by 25% and a lower peripheral mixture ratio. The measures of increasing film cooling flow rate, de-
creasing peripheral mixture ratio and improving the local film ring structure are effective for chamber
wall thermal protection and preventing local overheating or ablation.
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Fig.1 The local overheating position (ablation)

on the cooling slot step
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Fig.2 Comparison analysis of metallography
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Tab.1 Heat transfer calculation results
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Fig.3 Results of cooling calculation for thrust chamber
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