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An Experimental Study of Shock Wave Effects on the
Model Scramjet Combustor

Hwanil Huh

ABSTRACT

An experimental study was carried out in order to investigate the effect of shock waves
on the supersonic hydrogen-air jet flames stabilized in the Mach 2.5 model scramjet
combustor. This experiment was the first reacting flow experiment interacting with shock
waves. Two identical 10° wedges were mounted on the diverging sidewalls of the
combustor in order to produce oblique shock waves that interacted with the flame. Schlieren
visualization pictures, wall static pressures, and combustion efficiency at two different air
stagnation temperatures were measured and compared to corresponding flames without shock
wave-flame interaction. It was observed that shock waves significantly altered the shape of
supersonic jet flames, but had different effects on combustion efficiency depending on air
temperatures. At the higher air stagnation temperature and higher fuel flow rates,
combustion efficiency showed a better result.
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Fig. 1. Schematic diagram of experimental

apparatus.
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Fig. 2. Schematic of the supersonic combustor

Table 1. Experimental conditions at the fuel
injection plane

M Umys) | T(K) | P(atm)

Air 25 539 127 0.6
Fuel 1.0 1192 245 1.2
40.6 [unit: mm] 5.6 ’
—5
18.8
v

Fig. 3. Schematic of the 10° wedge
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Fig. 4. Schiieren photographs of supersonic flows,
without combustion. ¢ = equivalence ratio
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(a)No Wedge, Combustion; ¢ =0.035

(b)10° Wedge, Combustion; ¢ = 0.035

(c)10° Wedge, Combustion; ¢ = 0.051
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Fig. 5. Schlieren photographs of supersonic flows,
with combustion. ¢ = equivalence ratio
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Fig. 7. Wall static pressures along the
centerline of the supersonic combustor.
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values of heat release, with and without
wedge
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Fig. 9. Effect of shock waves on combustion
efficiency
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