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ABSTRACT
Japan Aerospace Exploration Agency has been investigating scramjet engines in Kakuda Space Center using RamJet Engine Test
Facility (RJTF) et al since National Aerospace Laboratory days. The engine performance tested at the flight condition of Mach
6 in RJTF showed very important characteristics depending on internal geometry. Recently Sato and others found in the result
of CFD research that there was a hot area caused by 3-dimensional interaction of the shock wave from cowl leading edge and the
shock wave from strut leading edge and that the area covered fuel injection area. This hot area named “hot triangle” can bring
the good transition from weak combustion to intensive combustion in the engine.

It is very important to consider the hot

triangle when engine geometry is designed. The hot triangle was realized in the engine configuration equipped with a

5/5-height strut, that is, "the original-height strut”. Once the hot triangle is kept, some part of the strut which does not

contribute the hot triangle can be cut off.

In this report the authors propose inverted struts which have shorter height than the

original one but attached on the cowl. The authors used CFD method to find hot triangles which may appear in an inverted

1/5-height and an inverted 2/5-height strut.

It is found that the inverted 2/5-height strut gives the same effect as the original

one. According to this result, the shorter strut can give smaller drag and increase the net thrust of the engine.
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Fig.1 Scramjet engine configuration—experiment and CFD.
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Fig. 2 Strut configurations; the original and the proposed — (a) the tested
strut in RJTF, (b) an inversed 1/5-hight strut and (c) an inversed

2/5-hight strut.
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Fig. 3 Engine model and computational grids.
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Fig.4 Comparison of the temperatures on the combustor wall along the

reattachment line.
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Fig.5 Concept of recirculation region and reattachment point in the

case of swept-back step.
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Fig. 6 Hot triangle in case of (a) 5/5H strut (M6S43).
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Fig. 7 Hot triangle in case of (b) inverted 1/5H strut.
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Fig. 8 Hot triangle in case of (c) inverted 2/5H strut.
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Fig. 9 Pressure distribution along the engine side wall — at half height

of engine side wall.
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Fig.10 Pressure distribution along the engine top wall.
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Fig.11 Total pressure loss along the engine.
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