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CFD ANALYSIS OF NOZZLE JET PLUME EFFECTS ON SONIC BOOM
SIGNATURE

Bibliogov, United States, 2013. Paperback. Book Condition: New. 246 x 189 mm. Language: English . Brand New
Book ***** Print on Demand *****.A computational fluid dynamics study is conducted to examine nozzle
exhaust jet plume effects on the Sonic boom signature of a supersonic aircraft. A simplified axisymmetric
nozzle geometry, representative of the nozzle on the NASA Dryden NF-15B Lift and Nozzle Change Effects on
Tail Shock research airplane, is considered. The computational fluid dynamics code is validated using available
wind-tunnel sonic boom experimental data. The effects of grid size, spatial order of accuracy. grid type, and
flow viscosity on the accuracy of the predicted sonic boom pressure signature are quantified. Grid lines parallel
to the Mach wave direction are found to give the best results. Second-order accurate upwind methods are
required as a minimum for accurate sonic boom simulations. The highly underexpanded nozzle flow is found
to provide significantly more reduction in the tail shock strength in the sonic boom N-wave pressure signature
than perfectly expanded and overexpanded nozzle flows. A tail shock train in the sonic boom signature is
observed for the highly underexpanded nozzle flow. Axisymmetric computational fluid dynamics simulations
show the flow physics inside the F-15 nozzle to be nonisentropic and complex.
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