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Improvement of Cooling Effects of Pylon Injector for
Scramjet Combustor

Sang-Hyeon Lee*'

ABSTRACT

A new film cooling method to protect the pylon injector from aerodynamic heating for a scramjet
combustor is proposed and verified with numerical methods. The conditions for the Mach 8 flight at
an altitude of 35km are considered. Air is considered as a coolant. Three-dimensional Navier-Stokes
equations with k—w SST turbulence model are used. A downward injection of coolant from the top of
the pylon gives higher cooling effects with less mass flow rate of coolant than the upward coolant
injection from bottom of the pylon. Also, the downward injection shows little flow separation due to
the favorable pressure gradient and does not disturb the flowfields near pylon injector, which results

in reduction of pressure losses.
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