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Effect of Strut on Scramjet Combustor

Kenji KUDO, Tomoyuki KOMURO, Atsuo MURAKAMI,
Kouichiro TANI, Nobuo CHINZEI, Goro MASUYA

ABSTRACT

The effects on ignition and combustion of several variables related to the strut of a scramjet combustor were investigated
experimentally: the geometry of its leading edge, the hydrogen fuel injection pattern, the location relative to the sidewall, the
diameter of the fuel injection hole. Combustor models with a strut were tested at an airflow of Mach 2.4. A vitiation air heater
supplied an airflow with stagnation temperature of 800 to 2100 K and stagnation pressure of 1 MPa. A strut with a leading edge
geometry that greatly disturbed the airflow brought higher mixing and combustion efficiencies. When the strut was located
downstream in the combustor, it helped ignition and flame-holding of fuel injected from a step parallel to the airflow, and the
pressure increase due to combustion was limited downstream of the step. Increasing the diameter of the parallel fuel injector on the
strut did not affect combustion condition greatly. Increasing the diameter of the parallel fuel injector on the sidewall promoted
combustion. Dual plasma torches succeeded in igniting the fuel simultaneously in each channel beside the strut. Ignition was attained
more easily in a combustor with a strut than in a combustor with no strut. Ignition became difficult with an increased equivalence

ratio and parallel fuel injection from the strut

Key words: Scramjet, Strut, Combustor, Fuel Injection, Ignition, Plasma jet
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