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Modeling of burning surface growth and propagation in
AP-based composite propellant combustion

Tae-yong Jung* - Ki-hong Kim* - Ji-chang Yoo**
Young-dae Do** - Hyung-won Kim** - Jai-ick Yoh*

ABSTRACT

In the solid rocket propellant combustion, dynamic phase change from solid to liquid to vapor
occurs across the melt layer. During the burning surface, micro scale bubbles form as liquid and gas
phases are mixed in the intermediate zone between the propellant and the flame. The experimentally
measured thickness of this layer called the foam layer is approximately 1 micron at 1 atmosphere. In
this paper, we present a new melting layer model derived from the classical phase change theory. The

model results show that the surface of burning grows and propagate uniformly at a velocity of
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Fig. 5 The Initiation of Burning Surface
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Fig. 7 The Propagation of Burning Surface
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Table 1. Parameters for Bumning Surface Growth and

Propagation

o | 1800 kg/m3 0, | -300 KJ/kg

u, | 0m/s 0O, | -1800 kJ/kg

T | 865 K ¢, |1K/kgK

@ | 1*10” M K | 04 W/m-K

T, |580.1 K ¥ | 550

T, | 8656 K B, |15

R, | 0.0824 O, | 310" KJ/kg

R, | 0745
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