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Experiments on Supersonic Turbulent Mixing and Combustion
using Streamwise Vorticity Generating Type Fuel Injectors

y
Tetsuji Sunami’, Michael N. Wendt', Michio Nishioka™
“National Aerospace Laboratory, “"Osaka Prefecture University

ABSTRACT

Supersonic mixing and combustion were examined using streamwise vorticity generating type fuel injectors in aMach
2.5 freestream. One of such injectors was ‘A.W. strut’ which could introduce four pair of counter-rotating streamwise
vortices in spanwise low configuration. Another injector was ‘swept ramp injector’ which could introduce a pair of
counter-rotating streamwise vortices. The process of streamwise vortex development in the flow with combustion were
almost similar to that in the cold flow in the case of A.W.strut. A.W.strut and swept ramp injectors were compared with
some traditional wall-injectors and strut-injectors. The wall pressure distributions and the local equivalence ratios at the
exit of the duct showed that the mixing and the combustion were highly enhanced by the use of streamwise vortices compared
with the use of other traditional wall-injectors and strut-injectors. It is possible and effective to apply the mixing control
technique using streamwise vortices studied in the cold flow to the mixing and combustion enhancementin a real combustor.
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