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Mixing Augmentation with Cooled Pylon Injection in
Scramjet Combustor

Sang-Hyeon Lee*’

ABSTRACT

The mixing characteristics of pylon injection in a Scramjet combustor and effects of film cooling to
protect pylon from air-heating were investigated. Three-dimensional Navier-Stokes equations with
k—o SST turbulence model were used. Fuel hydrogen and air were considered as coolants. There
were remarkable improvements of penetration and mixing rate with the pylon injection. There was
also over-heating on the front surface of the pylon without film cooling. The coolant injected parallel

to the front surface of the pylon protects the pylon from over-heating.
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Table 1. Flow conditions of air and fuel

Air Air
Inflow Coolant Fuel
Pressure (kPa) 145 576 561
Temperature (K) 1081 766 754
Mach Number 2.0 1.0 1.0
Momentum Flux 10
Ratio
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