
N91-10875

NUMERICAL AERODYNAMIC SIMULATION OF THE
SPACE SHUTTLE ASCENT ENVIRONMENT

J.P. Slotnick

Lockheed Engineering and Sciences Company, Houston, TX

, F.W. Martin. Jr.

NASA Lyndon B. Johnson 5pace Center, Houston, TX

in collaboration with the

NASA Ames Space Shuttle Flow Simulation Group
P.G. Buning. I.T. Chiu. R.L. Meakin. S. Obayashi. Y.M. Rizk

S. Ben-Shmuel. J.L. Steger. and M. Yarrow
NASA Ames Research Center, Mo_ett Field, CA

ABSTRACT

After the STS 51-L accident, an extensive review of the Space Shuttle Orbiter's

ascent _aerodynamic loads uncovered several questionable areas that required fur-
ther analysis. The insight gained by comparing the Shuttle ascent CFD numerical

simulations, obtained by the NASA Ames Space Shuttle Flow Simulation Group

led by Dr. J.L. Steger, to the current IVBC-3 aerodynamic loads database was
instrumental in resolving uncertainties on the Orbiter payload bay doors and fuse-

lage. Initial confidence in the numerical simulations was gained by comparing them

with the limited flight data that had been obtained during the Orbiter Flight Test

(OFT) :program. Current CFD results exist for Math numbers 0.6, 0.9, 1.05, 1.55,

2.0, and 2.5. Since the pre STS-1 wind tunnel test program (IA-105) often yields
considerable differences when compared to STS-5 flight data, the Moo=l.05 tran-

sonic case is the most investigated. The IA308 mated-vehicle hot gas plume wind

tunnel test, recently completed at AEDC 16T (transonic) and Lewis (hypersonic),

is also used to compare with the computation where applicable.
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