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Abstract: Based on the Reynolds Average methods with SST k~w turbulence model, the flow and heat trans-
fer properties of the Mach 6 hypersonic nozzle with gaseous film cooling are numerically investigated. The effects of
mass flow rate, geometric parameters of slot (including slot height and step height) and location of the slot on the
heat flux (especially at the throat) and the outflow quality are analyzed carefully. Numerical research results indicate
that the introduction of gaseous film cooling can reduce the heat load on the wall effectively, especially at the throat.
The velocity distribution at the nozzle exit is not influenced by the gaseous film cooling but the temperature distribu-
tion is quite different with and without the film cooling. The numerical research shows that when the mass flow rate of
gaseous film cooling M is only 3.53% of the mainstream, the heat flux at the nozzle throat decreases by 30.1%, and
when M reach 14.27%, the heat flux at the nozzle throat decreases by 87.3%. The change of slot height and location
of the slot can change the cooling efficiency, but the change of step height has nearly no influence.
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Fig. 1 Structure diagram of Ma=6 hypersonic nozzle
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Distribution of 7', /T ..., on wall between numerical
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Table 1 Cooling effectiveness
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Fig. 14 Distribution of mass fraction of air for different
film hole position (M=7.12%)
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