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Thermodynamic Analysis of Hybrid Engine Cycle of

Brayton and Pulse Detonation Engine.
GeonHong Kim*, Jaye Koo**

ABSTRACT

When detonation is occurred, the working fluid is compressed itself, though there are no
other devices that compress the fluid. As a result, an engine which uses detonation for a
combustion process doesn’t need moving parts so that the engine can be lighter than other
engines ever exist, and such an engine is often referred to as a pulse detonation engine.
Since using detonation has higher performance than using deflagration, many studies have
been attempting to control and analyze the engines using detonation as combustion. The
purpose of this study is to analyze the hybrid cycle which is consisted of Brayton and
Pulse Detonation Engine cycle. At first, we set the theoretical basis of detonation analysis,
and after that we consider two hybrid cycles; a turbojet hybrid cycle and a turbofan hybrid
cycle. The more energy released, the higher detonation Mach number the detonation wave
has. In general, a cycle which has a detonation process has higher performances but
thermal efficiency of hybrid turbofan engine.
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