Lecture Notes from the
AIAA Air Breathing Pulse Detonation Engine Technology Short Course
D.E. Paxson

Abstract

The following notes were prepared as part of an American Institute of Aeronautics and
Astronautics (AIAA) sponsored short course entitled Air Breathing Pulse Detonation Engine
(PDE) Technology. The course was presented in January of 2003, and again in July of 2004 at
two different AIAA meetings. It was taught by seven instructors, each of whom provided
information on particular areas of PDE research. These notes cover two areas. The first is titled
Approaches to Cycle Analysis and Performance Metrics. Here, the various methods of cycle
analysis are introduced. These range from algebraic, thermodynamic equations, to single and
multi-dimensional Computational Fluid Dynamic (CFD) solutions. Also discussed are the
various means by which performance is measured, and how these are applied in a device which
is fundamentally unsteady. The second topic covered is titled PDE Hybrid Applications. Here
the concept of coupling a PDE to a conventional turbomachinery based engine is explored.
Motivation for such a configuration is provided in the form of potential thermodynamic benefits.
This is accompanied by a discussion of challenges to the technology.
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