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Wall temperature-calculation-on an axi-symmtrical’ conver ging-diver ging
nozzle consider ing heat conduction, convection and radiation

LI1U You Hong", L+Jiang-Ning® , CAl Juan’
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Abstract The flow field and the wall temperature distribution calculation models on a
converging-diverging nozzle consdering the heat conduction, heat convection and radiation
heat trander are established and computed. The flow field is governed by the Navier- Stokes
equations and the equations are solved based on the density solver. The wall temperature dis
tribution calculation model is based on the heat trander mechani sm and the heat flux equilib-
rium. And the corresponding FORTRAN programsfor the three layer wall temperature cal-
culation of the nozzle are written. Many flight cases are calculated in which the properties of
the burning gas mixture are calculated by a series of formulas and methods cons dering them
varied with the pressure, the temperature and the ratio of oil to air. The results show that
the heat shield temperature and the converging-diverging nozzle cylindrical wall temperature
increase along the flow direction and decrease in the expand segment of the nozzle. The max-
imum wall temperature happens around the nozzle throat postion. The outer adjustment
plate temperature outsde of the nozzle cylinder reaches its maximum some little before the
nozzle throat postion. The best agreement between the calculation and the given data can be
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observed in the paper.

Key words: aerogpace propulson system; converging-diverging nozzle; transtional son-
ic flow field; wall temperature; radiative heat trander; heat conduction;
convective heat tranger
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Fig. 1 "Axial velocity.contour around-the nozzlé
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Fig.2 Pressure contour around the nozzle
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Fig.3 Temperature contour and its local magnification
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Fig.7 Temperature distribution along the axial

direction in the ground
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Fig.8 Temperature distribution along the axial

(1)

direction at high atitude
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