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Abstract: In order to improve the energy density of hydrocarbon fuel, a fuel scheme of adding boron
nanoparticles to high—density liquid hydrocarbon fuel was developed. The ignition and combustion performance
test of the fuel was carried out on the scramjet test—bed. The equivalence ratio ranged from 0.56 to 0.94. The ef-
fects of boron particle addition on fuel injection characteristics, specific impulse performances and solid deposi-
tion were evaluated. The average density specific impulse of scramjet combustor can be increased by 6.05% by
adding 16wt% boron particles into the liquid hydrocarbon fuel used in this paper. However, the addition of boron
particles can cause obvious solid deposition problems and interfere with the pressure measurement system to ob-
tain valid data. This study preliminarily evaluates the injection characteristics of boron—containing hydrocarbon
fuel and obtains the quantitative results of improving fuel performance by adding boron particles.
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Table 1 Composition and property parameters of two

hydrocarbon fuels

Volumetric

Fuel Composition Density/( g/ml) heat/( MJ/L)
HP 100% HP 0.982 43.55
HP+16%B 84wt% HP+16wt%B 1.082 48.49
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Fig. 3 Schematic diagram of self-excited oscillating injector structure
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Table 2 Major parameters of hydrogen-oxygen combustor

outlet

Parameter Value

Mach number 2
Total temperature/K 1700
Total pressure/MPa 0.70
Mass flow rate/(kg/s) 0.60
Mole fraction of nitrogen/% 58.86
Mole fraction of oxygen/% 20.82
Mole fraction of water/% 20.32
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supplying HP+16%B fuel under different equivalence ratio
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Fig. 11 Comparison of specific impulse performances between HP and HP+16%B fuel
Table 3 Scramjet combustor performance corresponding to HP and HP+16%B fuel
Fuel ER Specific impulse/s Density specific impulse/(s+g/ml)
0.56 1073.52+32.48 1054.20+31.90
HP 0.73 878.06+23.77 862.26+23.34
0.94 733.43+18.38 720.23+18.05
0.58 1026.28+31.94 1110.53+34.56
HP+16%B 0.74 847.81+£23.65 917.41+25.59
0.93 694.40+18.31 751.41+19.81
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