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EFFECT OF AERODYNAMIC MEATING ON ACTIVELY COOLED SUPERSONIC COMBSUTOR
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herodymamic heating of the external flow 1=z an important factor for the cooling efficiency and
zafe ntility of an actiwvely cooled supersonie combustor. In this paper, a heat transfer analy=is
coupling the aercdynamic heating, the conwectiwe heat transfer of the combustor internal flow and
the heat abzorption of the coolant flow was deweloped. The analwsiz was applied for the heat
analysis of an actively cooled combustor wall with the effect of the external aerodynamic heating
at flight Mach number of 5, B and 7. The coupled heat transfer procezz and the thermal/stress
properties of the cooled wall were studied and preliminary conclusions about the effect of the
aerodynamic heating were obtained. A criterion for the safety of the cooling structure was
propozed bazed on the analwsiz of the fuel temperaturs, =structure temperaturs, yield condition and
deformation. It is found that at a flight Mach number higher than 6, the combined effect of the
external aerodymamic heating and the intermal combustor flow would causze the wall structwre and
the coolant (hydrocarbon fuel) enter an unsafe region of usage. According to the present results,

a primary design of the insulation of the external asrodynamic heating was dizcuszzed.
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