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ABSTRACT

The supersonic combustion experiments are carried out using T3 free-piston shock
tunnel. Hydrogen Fuel is injected in the cavity parallel with air(or nitrogen fuel) flow.
The equivalence ratios in this study are 0.132 and 0.447. Experimental measurements
use OH-PLIF near the cavity and pressures in the combustor. For parallel fuel injection
case, direct fuel add into cavity leads to increase of cavity pressure. And Flame exists
just near the bottom wall for low equivalent ratio. There is no flame in the cavity
because of no mixing in it. Compared to the inclined fuel injection, ignition delay length
is longer for low equivalence ratio in both case. OH distribution is not a single line but
a repeatable fluctuation flame structure by turbulence. Pressure distributions have

nothing to do with the fuel injection position.
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Table 1 Shock Tube and Nozzle Stagnation Properties

Shock Tube Fill [Primary Shock Vel
Pres. [kPa] Hem/s] ho [M]/kg] Py {MPa] To [K]
50 257 + 0.03 6.45 = 0.14 157 £ 068 4422 + 64
Table 2 Freestream Conditions of Combustor Inlet
hy [MJ/kg] Po [kPa) To [K] pw [kg/m’] | e [m/s) Mo
6.45 111 = 7 1667 + 55 | 023 £ 0.009 | 2952 + 28 3.71 = 0.03
Table 3 Fuel Injection Conditions
Ludwieg Tube Fill P. [kPa] 900 2500
Fuel Plenum Pres. [kPa] 631 + 21 1906 + 33
Fuel Injection Pres. [kPal 333 + 11 1005 + 18
hofMJ/kg Equivalence ratio
6.45 0.132 + 0.009 0.447 + 0.034
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Fig. 1 Supersonic Combustor Model
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Fig. 5  Pressure Distribution in the
Combustor for Parallel Fuel Injection
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Fig. 6 OH-PLIF Comparison between Parallel
and Inclined Fuel Injection
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