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Compare of plug nozzle’ s heat transfer characteristics in different
opertoin condition and with different coolant flow rate

HAN Fei, LIU Yu, LI Jurwei

(School of Astronautics,

Beijing University of \Aeronautics and A stronautics, Beijing 100083, China)

Abstract: -To undérstand the different heat transfer characteristics of regenerative cooling in
plug nozzle at\.different operating conditions, computational model of two dimensional plug nozzle
and internal nozzle were established and numerical simulation was employed. Heat transfer results
of the internal nozzle and the parameter distribution at the outlet were obtained. Flowfield and heat
transfer characteristics of the plug at different operating conditions with different coolant flow rates
were investigated. For calculation, governing equations w ere discretized with second order upstream
scheme. The results show that at sea level, coolant flow rate affects the plug pressure, heat flux
and temperature; at design operating condition, coolant flow rate has no effect on pressure and heat
flux on the plug wall. With the same coolant flow rate, plug temperature at sea level is higher than
that at design operating condition; under the same operating condition, ramp temperature is higher

than the plug base temperature.
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Fig.1 2D heat transfer model\ of internal nozzle

and ‘plug nozzle
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Fig.4 Pressure. heat flux and temperature
distribution on plug surface with different

coolant flow rate at sea level
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