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Inlet/ canbustor/nozzle coupled flow field calculation for ram jet
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Abstract

An efficient multrcode CFD solverw as designed to simulate the integrated flow fields in a ram jet engine n a

lboosely coupled manner The multblock multigrid single-species tibulence flow solver was used to sinulate the flws in

the mlet while amultrspecies one to smulate the flaws n the canbustor and nozzle The kg tmrbulence modelwas used n

the caleulations By means of carefully designed m essage feedback ofmass flw rate static pressure ete, on the nlet-can-

bustor mterface the flow field of inlet and canbustor can be solved efficiently The wibulent flow fields obtaned are reasona-

ble
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Fig 1 Configuration of the axisynm efric

kerosene-fueled ram jet
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Fig 2 Camputationalmesh danains of the ram jet
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Table 1 Typical cases of canbustor/nozzle entrance flow
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(c) Mass fraction distribution on nozzle exit plane

Fig 3 C;H,, mass fraction and stream lines

before ignition
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Fig 4 Convergence history of the inlet-engine
coupled canputation Case 1
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Coupled interface
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(c) Close-up view of Mach contours at the inlet/combustor interface

Fig.5 Mach contours of coupled flowfield
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Fig.6 Typical variables of coupled flowfield
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