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A Study of the Effect of Operating Time of a Rocket Motor
on the Convective Heat Transfer Coefficient of Nozzle

Jinsoo Kim* - Kyungsik Kim** - Seunghwan Cho** - Youngdoo Kwon®* - Soonbum Kwon***+"

ABSTRACT

To guarantee the exact control of missile warhead, it is inevitable to ensure the stabilities in the
view points of structural and fluid/thermo dynamics of the rocket motor. Specially, despite of
shortness in operating time of the rocket motor which is initial turning type of missile, it occurs
frequently some problems of ablation at the neighborhood of the nozzle throat, with the result that
the system itself gets to failure. In these connections, in the present study, the effect of the operating
time of a rocket motor on the coefficient of convective heat transfer at the nozzle wall is investigated
by numerical analysis. As a result, it is turned out that the heat transfer coefficient is largest at the
just ahead of nozzle throat and decreases with the increase of operating time of the rocket motor.
Furthermore, we found that the radius of curvature of throat becomes smaller, the maximum
coefficient of convective heat transfer becomes larger.
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Fig. 1 Specification of nozzle system and numerical
boundary condition

Table 1. Nozzle material and geometry

Thermal
Nozzle conductivity k(T)
mategfﬂ ()
properties -
Specific
TZM)"” Cc (T
( ) heat(C;) ”"1< )
Inlet dia.([);) 12 (mm)
Throat o
dia.(D,) (mm)
Nozzle
geometry Exit dia.(D,) 18 (mm)
Throat
radius of 1, 2, 3 (mm)
curvature(7,.)

#(7) =1.0635— 06 72— 0.052 7+ 291.21
C, (1) =1.063E5—067°—0.0297+136.99
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Fig. 2 Iso-Mach number and temperature plots
with operating time(At=02 s, h,=
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Fig. 3 Distribution of pressure at nozzle centerline with
operating time(r. = 2 mm)
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