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Experiments on supersonic combustion
of supercritical kerosene
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Abstract: Characteristics of supersonic combustion by injecting supercritical kerosene fuel into a Mach 2. 5 crossflow at
various preheat temperatures and pressures were investigated experimentally. A two-stage heating system has been designed
and tested, which can prepare heated kerosene of 0.8 kg up to 950 K at pressure of 5.5 MPa with minimum/negligible fuel
coking. Supersonic combustion tests under the similar stagnation conditions and kerosene equivalence ratios demonstrated that

the combustion efficiency when using supercritical kerosene injection increased approximately 10% ~20% over that using lig-

uid kerosene injection, while it was comparable to that using effervescent atomization.
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Fig.1 Schematic of supersonic model combustor

with kerosene/pilot hydrogen injection( mm)
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Fig.2 Schematic of kerosene delivery

and heating system
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Fig.3 Density-temperature isobars of the

three-species kerosene surrogate
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Fig. 4 Mass flow rates per unit throat

area of kerosene surrogate
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Fig.5 Comparison of static pressure distributions

with supercritical and liquid kerosene injections
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Fig.6 Comparison of static pressure distributions for
supercritical kerosene injection and effervescent

atomization with hydrogen barbotage
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