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Wind tunnel testing conducted at the University of Washington
Aeronautical Laboratory 8’ x 12" wind tunnel to anchor CFD results

Full envelope of vehicle orientations covered: 360° of roll and angle
of attack

Low speed of vehicle increases the effects of winds
Reynolds number sensitivity to correlate with vehicle flight envelope

Vehicle shape and flight conditions present a challenge in scale
testing
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Steady State
Constant CFL

SST turbulence model

No compressibility correction

Numerical Methods
RHS: HLLC
LHS: SSOR

Used Full Multi-Grid
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Plume and environment cases run time accurate
Desired drop of 3 orders of magnitude for convergence

All cases are unsteady
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~ Runs performed at NASA JSC on L1 cluster

~

Computaitonal Metrics
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Avionics
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Roll 0°, Mach 0.13
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Engine-On increment added to database from plume
modeling CFD results

CFD results and flight testing show strong plume structure to
be ~5 ft in length

|OP waves captured by CFD
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