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Abstract: The direct—connection test of solid rocket scramjet with cavity flameholder using boron—contain-
ing fuel-rich propellant was carried out. The simulated flight conditions was 23km and 5.5Ma. The supersonic
combustor performance was calculated by measured pressure, thrust and flow rate. The experimental results show
that due to the deposit of the combustion product, the fuel mass flow rate continuously increased during the test,
and the equivalence ratio increased from 0.44 to 0.54. The cavity flameholder studied in the current paper indeed
prompt the combustion efficiency of gas phase, however, no obvious improvements on the combustion efficiency
of condensed phase has been observed. In this experimental condition, the total combustion efficiency was 48%,
and the specific impulse was 423s, higher than that of the central strut injection configuration mentioned in refer-
ence.
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Fig. 1 Schematic of solid fuel scramjet
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Fig.2 Schematic of solid rocket scramjet
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Table 1 Flow parameters at the inlet of isolator

Parameters Value
Mass flow rate/(kg/s) 0.97
Total temperature/K 1490
Static temperature/K 786
Total pressure/MPa 1.54
Static pressure/MPa 0.88
Velocity/(m/s) 1250
Mach number 2.56
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Fig.3 Schematic of solid rocket scramjet with strut
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Table 2 Properties of the propellant / F, (s)
Density/(kg/m?) Burning rate coefficient Pressure exponent b m;g
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Table 3 Measured parameters of gas generator

Parameters Value
Throat diameter before test/mm 8.96
Throat diameter after test/mm 8.21
Ignition pressure peak/MPa 1.81
Operation time/s 14.86
Range of pressure/MPa 0.78~1.12
Averaged mass flow rate/(kg/s) 0.071
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Fig. 6 Pressure curve of gas generator
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Fig. 7 History of fuel mass flow rate during test

Table 4 Comparison of the total fuel mass

Experimental total mass/kg Error/%

1.045 1.059 1.34

Calculated total mass/kg
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Fig. 8 Throat after the experiment
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Table 5 Time sequence of the test

Time/s Instruction
0 Start
1.26 Air valve on
4.79 Air heater ignition
7 Solid propellant ignition
23.5 Solid propellant extinguish
40 End
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Fig. 13 Wall pressure evolution at the vicinity of cavity
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Table 6 Energy release fraction of fuel-rich mixture

energetic components

Gas phase(25.05%) Solid phase(74.95%)
CO H, C B
5.55% 19.50% 19.17% 55.78%
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