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AN EXPERIMENTAL STUDY OF SUPERSONIC COMBUSTION
BY MEANS OF SHOCK TUNNEL

Arif Nur Hakim, Kazuhiko Toshimitsu, Shigeru Aso and Minoru Orino
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Abstract

The paper presents an overview and fundamental characteristics of a newly constructed
shock tunnel in order to investigate combustion phenomena of SCRAM-jet Engine. The
shock tunnel has a synchronized fuel gas (hydrogen) injection system, and generates the
stable airflow of Mach number 2.6, total pressure, 0.18 MPa and total temperature, 2300 K
for 250 microseconds duration. Schlieren imaging has been used to examine the mixing of
a sonic jet of Helium gas injected transversely into the shock tunnel. It is concluded that
self-ignited supersonic combustion experiments with hydrogen injection can be possible for
developing SCRAM-jet engines by the shock tunnel facility.
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Table 1 Test Conditions
Condition HP (P4) LP(P1) | Shock Wave Mach P T P
No. (He) (Air) Number 5 s 4
Unit MPa MPa EXp. Theory MPa Kelvin MPa
1 1.1 0.001 4.92 5.46 0.18 2300 0
2 1.1 0.001 6.13 5.46 0.13 - 0.15
3 11 0.001 6.72 5.46 011 - 0.25
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Fig. 5 Stagnation Pressure (P 5) with

Injection (P =0.25 MPa)
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