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Abstract

Effects of radiation on the wall-friction and heat transfer in the convergent and divergent
nozzle of a rocket motor are investigated in the present paper. Radiative heat transfer cools down
the core gas, and the decrease in the gas temperature reduces the convective heat transfer on the
wall. Radiation heat transfer is estimated by using mean-beam-length approach and core flow is
assumed to be one-dimensional isentropic. The compressible thermal boundary layer is solved by
a finite difference method. The Cebeci-Smith eddy viscosity model is adopted for the present
study. Convective heat transfer is reduced at the throat of the nozzle and is almost compensated
with an increase in radiative transfer. In the sequel total heat transfer rate is slightly reduced.
However, radiation heat transfer is dominent in the converging part of the nozzle.
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Pig. 1 Nozzle configuration and coordinate system
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Fig. 2 Configuration of the convergent-divergent
nozzle
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Fig. 3 Estimated distributions of the radiative heat
transfer rate on the wall; 7,=3000K, p,=30
atm
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Fig. 4 Calculated distributions of the static temper-
ature in the core; T,=3000K, p,=30atm
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Fig. 5 Calculated distributions of the static pressure
in the core; T, =3000K, p,=30atm
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Fig. 6 Calculated distributions of the convective heat
transfer rate on the wall; 7,=3000K p,=30
atm
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Fig. 7 Calculated distributions of the static temper-
ature in the core; 7,=3000K, p,=10atm
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Fig. 8 Calculated distributions of the convective heat
transfer rate on the wall; 7,=3000K, $,=10
atm
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