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Analysis of the Burning Rate of Solid Propellant Accounting
for the Evaporation on the Surface

Changjin Lee’

ABSTRACT

The burning rate of solid propellant is one of the key parameter associated with the
dynamic characteristics of combustion and the combustion performances. In the AP
propellants, the evaporation on the reacting surface as well as the decomposition of the
propellant is of great importance in determining the overall burning rate. In this study, a
theoretical analysis was conducted to obtain the expression for burning rate in the steady
state combustion with the energy and species equations in the condensed phase when the
radiative heat flux partially contributes to the total heat transfer to the propellant surface.
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NOMENCLATURE k, volumetric absorption coefficient
m mass burning rate, p.7;
A pre-exponential factor in equation(12), (13) 2 pressure index
¢ specific heat of condensed phase p pressure
E activation energy © heat release
the fraction of g absorbed below the @ radiant heat flux absorbed in the

surface reaction zone condensed phase
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R, universal gas constant
7, burning rate

T temperature
x coordinate normal to solid surface
Y mass fraction

Greek Symbols

a mass fraction at the burning surface

8 (aazs)n
o (Be)
e 1-Qua/(Qu(1—a))
7 (%),

3rb
7 ( aTs )a

0 dimensionless activation energy

d
£ (_r;) or stretched coordinate( x8 )
T,

@ reaction rate

Subscripts and Superscripts

Oa
Oe
O

thermal decomposition
evaporation

dimensionless variable
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