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Cold gas simulation on aft-end internal flow

for solid rocket motor with submerged nozzle
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(Coll. of Astronautics. Northwestern Polytechnical Univ. ,

Abstract:

To reveal aft-end internal flow feature of a solid rocket motor with submerged nozzle,

Xi'an 710072, China)

a lwo=—

dimension coldflow test model with rectangular channel was designed. The cold gas simulation was based on

geometric similarity and aerodynamic analogy. Mean and fluctuating velocity field was measured using phase doppler

particle analyzer (PDPA)

. It showed that the flow separates at upstream of the submerged nozzle and reattaches on

the tip of the nozzle nose. A relatively steady recirculation zone formed in the aft-end cavity. Both axial component

and radial component of turbulence intensity were quite high.
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Solid propellant rocket engine; Insert nozzle; Wake: Cold flow
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Fig. 2 Schematic of experimental apparatus
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Fig. 3 Change of the mean velocity («. v) vs lateral position z
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Fig. 4 Aft-end flow-field velocity vectors
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Fig. 5 Mean velocity and RMS vs y at x= — 20
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