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An Approach to Analize the Valveless Pulse Combustion
by Using Simple Combustion Model

By Ken Kishimoto™

Synopsis: A well designed pulse combustor has exceedingly available characteristics as high thermal efficiency,
high mass transfer, low pollutant emission in heating and drying application.

Aerodynamic and chemical kinetic processes In pulse comubustion are unsteady, high intensity turbulent
phenomena and interaction between these is so complex and difficult to understand accurately and make wildly ap-
plicable models. In many papers which tried to approach these complex behaviors numerically, acoustic and conser-
vation equations were used. But treatments of periodically flow of gas and chemical reactions are different in each
other. It seems that no general treatment must exists yet.

In this paper, the simple numerical model were applied to focus on the periodic flow in the inlet pipe of pulse com-
bustor. One dimensional mass, momentum and energy conservation equations were applied to solve as concen-
trated model under no gravity and no heat transfer. Chemical reaction model is simple ‘constant rate model’ with
constant coeflicient as following.

The most important for stability of pulsation is phase difference between variations of heat release rate and
pressure variation.

Increasing rate of heat releasing is depend on backflowed gas mixing rate with fresh mixture and oscillation
amplitude, chemical reaction rate does not affect directly in this system nevertheless it is the most important item.
Backflowing in the inlet pipe is dominant to control pulsation.

Even a simplified model, comparison calculated results with experiment shows promising and quantitative in-
sight into the physical processes in good agreement.
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