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A Comparison of Scramjet Engine Performances of

Various Cycles

Takeshi KANDA, Goro MASUYA, Yoshio WAKAMATSU
Nobuo CHINZEI, Akio KANMURI

ABSTRACT

Assuming an airframe-integrated hydrogen fueled scramjet engine, we compared the

performances of engines of various engine cycles: an expander cycle, a staged combustion

cycle, a coolant bleed cycle, and a gas generator cycle. Each engine was regeneratively

cooled by liquid hydrogen. Effects of flight Mach number, flight dynamic pressure, and

fuel injection to air dynamic pressure ratio were examined as related to the power balance

of the propellant feed line. It follows that the system pressure of the closed loop cycle
increases and the specific impulse of the open loop cycle decreases with increasing flight

Mach number, flight dynamic pressure, or fuel injection to air dynamic pressure ratio,
i.e., with increasing fuel injector manifold pressure. Of the four cycles, the coolant bleed

cycle shows well balanced engine performance, keeping the system pressure within a rea-

sonable range.
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