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Consideration for Optimization of Fuel Distribution in a Scramjet Engine

— Search by means of Tracing back along Streamlines
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ABSTRACT
Japan Aerospace Exploration Agency (JAXA) has been investigating scramjet engines in Kakuda Space Center
using RamJet Engine Test Facility (RJTF) et al. The engine tested at the flight condition of Mach 6 showed
very steep fuel distribution. The authors are researching the influence of cowl shock wave on the fuel
distribution by using CFD based on RJTF tests, and have found advantages of strut in the engine. Here describe
the authors the result of virtual experiments for optimization trial of fuel distribution in the engine by means of

tracing back along streamlines in the view point where to set the fuel injection points in order to let the fuel go

into high mass flux area in the engine.
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Fig. 1 Outline of scramjet engine tested.’ The engine is set
upside-down on the test bed.
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b) Boat-tail Strut configuration

Fig.2 Two types of struts. The 5/5H Strut configuration (a) and
the Boat-tail Strut (b) are compared by means of CFD.
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b) Boat-tail Strut configuration

Fig.3 Streamlines from the Strut and mass fluxes o in the
engines.('®  Cross sections: (Ddownstream of the strut (Im from
the top wall leading edge), @midway of the combustor expansion
(1.25m as the above), (near the exit of the combustor extension
(1.5m as the above) and @near the engine exit(1.8m as the above).
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Fig.4 Points set for streamline visualization.

b) Boat-tail Strut configuration

Fig.5 Trace of streamlines penetrating the high mass flux area.
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Fig. 6  Existing injector holes and a candidate injector holes.
The open circles O stand for the existing, and the double circles
© for the candidates respectively.
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Fig. 7 Mass flux distribution and 5 virtual points at the engine exit.
Green points are put at the fringe of high mass flux area, and the red
points shows the highest position of mass flux.
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b) Boat-tail Strut configuration

Fig.8 Mass flux distribution and 5 virtual points at the engine exit.
Green points are put at the fringe of high mass flux area, and the red

points shows the highest position of mass flux.
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