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Experimental Study on Upstream Fueled Cavity Flame-Holder

Scramjet Engine

Eunju Jeong™ , In-Seuck Jeung®, Sean O'Byrne™ and A.F.P. Houwing™

ABSTRACT

The model cavity scramjet engine experiments are carried out using T3 freepiston
shock tunnel. Upstream hydrogen fuel is injected before the cavity with different
injection pressure. OH planar laser-induced fluorescence is used to investigate the
combustion zone and piezoelectric pressure transducers are used to define the pressure
rise due to the combustion. Main combustion region is a mixing layer which is between
air and fuel. Also high OH fluorescence signal is appeared in the shear layer above the
cavity in high equivalence ratio. From the OH signal in the cavity, this fuel injection
system can be a role as a flame-holder.
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Table 1 Stagnation Properties in the nozzle
reservoir

. Po To
Time [ms] [MPal (K] ho [MJ/kg]
1.0 16.3+05 | 4461+58 | 6.53+0.13
15 151205 | 4407450 | 6.43+0.11
Table 2 Freestream Conditions of

Combustor Inlet

Calculation Vibrational Equilibrium
p= [kPa] 109 + 4

Tw [K] 1666 + 37

peo [kg/m’] 0.226 = 0.007

Vo [m/s] 2951 + 25

Moo 3.71 £ 0.02
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Table 3 Fuel Injection Conditions

Fuel Injection Pressure | Equivalence Ratio
900 kPa 0.11
1500 kPa 0.22
2500 kPa 0.42
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Fig. 3 No Fuel Injection (Luminosity)
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Fig.4 Concept of Cavity Flow[2]
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