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Internal Flow Aerodynamic Test of a Mach 5 Scramjet Engine

Inyoung Yang** - Yangii Lee* - Young-moon Kim* - Kyungjae Lee* - Sang-hoon Kang** - Soo-seok Yang*

ABSTRACT

An internal flow aerodynamic test was performed for a Mach 5 scramjet engine. The test was
done without fuel injection, as a preliminary test for the combustion test. Test engine is an
engineering model with intake cross-section of 70mm x 200mm and total length of 1.7m. Test
facility is a blowdown-type, high enthalpy, hypersonic facility. 19 pressures were measured
through the holes on the model surface along the engine internal flow passage. It was found that

the facility start is possible, and also supersonic flow is maintained inside the engine.
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Fig. 2 External layout of Mach 5 scramjet engine
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Fig. 3 Time history of all measured wall pressure data
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Table 1. Time-averaged pressure data

>

=

2 re o

o b um (B bR B WO S P do o o

o2 do x2 & [o r@ di Qi

Average Average
Name [kPaA] Name [kPaA]
ibl 11.2 cb6 200.4
ib2 36.9 cb7 200.2
ib3 - cb8 -
ib4 205.0 cb9 196.5
ib5 239.5 cb10 194.3
cbl 240.3 cbll 186.8
cb2 240.2 cb12 169.3
cb3 - cb13 85.7
cb4 247.1 cb14 52.2
cb5 267.2
300 o
3 cba |
275 4 cb1 T\ @ cb5
250 ib5 o}‘n"\\ i
225 3 S [ cpo cb10
_ 20 ib4]"7 w2 /*"F_-'é\ 2 e cb11
& 1753 cb6 o7 cb12
% 150 / .\ I
% 125 3 '/; 'I1Il \\;;
&£ 100
. 1 / cb13 b
50 3 '/ cb1t4\‘kf
% é**“’j/ ib2 ‘
E |

Fig. 4 Time—averaged pressure data
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