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Response of Solid-Propellant Combustion to Pressure Wave:
Transient Analysis with Melt-Layer Effects

Melt Layer (&§%),

Hyoung-In Lee

Abstract

Pressure Response ()8 q+-%)

Solid propellant combustion is investigated for its response to several imposed pressure

histories. For this purpose, it is assumed that combustion takes place in a premixed gas evaporat-

ed from a uniform melt of solid propellant. One-dimensional unsteady problem is then numerically

solved for a pressure coupling, with a steady state as an initial state. The results in response to

pressure of finite sinusoidal waves show that unsteady mass fluxes are sometimes quite different

from those predicted by the classi¢al quasisteady burning law of Vieille. In addition, abnormal

mass flux excursions are captured for a large pressure exponent and a lower melting point.
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Fig. 2 Temperature profiles inside solid and melt
at a steady state (at t=0)and at the minimum
M when monotonically decreasing P is applied
(at t=0.76)
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