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Motivation

Pressure gain combustion and magnetohydrodynamic
(MHD) systems have the potential to provide a step
increase in the efficiency of combined-cycle power plants.
This can occur by enabling topping cycles in power
plants. MHD systems require no moving components,
hence they can be used at much higher temperatures
and would be less susceptible to pressure fluctuations
from detonation waves. The tremendous benefit of MHD
systems for power generation has been recognized in the
community. For example, a 60% thermal efficiency has
been estimated for a combined-cycle coal-fired power
plant using a MHD topping cycle [1].

Objectives

The overall goal of this project is to develop and evaluate
a pulse detonation combustion system for direct power
extraction. The long term vision is that a detonation
based device can be coupled with a MHD system and be
used as a topping cycle for a power plant. The specific
objectives of this effort include:
1) Design, build, and operate a pulse detonation engine
that operates on gaseous or solid fuels with oxygen as
the oxidizer.

2) Evaluate the operational envelope and performance of
the pulse detonation engine.

3) Develop and validate a numerical design tool to
calculate the performance of pulse detonation-MHD
systems.

Approach

Experimental
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Modelling of Detonations and MHD

Coupled detonation and MHD solver
being developed, in parallel a CESE
solver is in progress
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