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Research on gas film cooling at nozzle extension

section of thrust chamber for upper stage engine
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Abstract; Nitrogen tetroxide (N,O,)/unsymmetrical dimethylhydrazine (UDMH) is adopted as
propellant of the upper stage engine. The turbine exhaust gas is imported into the nozzle extension
section of thrust chamber to form low temperature gas film. The simulation calculation and the
ground hot-firing test were performed to validate the cooling method. The results show that the pres-
sure of the main gas from the thrust chamber is equal with that of the turbine exhaust gas, and the gas
film formed by the turbine exhaust gas which flows along the nozzle extension section and appresses
with the inner wall of the nozzle has no perturbation to the main gas, and protects the nozzle exten-
sion section from high temperature. The value of heat-transfer calculation of the nozzle extension sec-
tion of thrust chamber coincides with that of temperature detection during the ground hot-firing test.
The pressure in the exhaust gas collector is basically uniform. It satisfied the requirements of a pro-
ject.
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