Abstract

In March through May of 2016, a
wind tunnel test was conducted by
the Aerosciences Branch (EV33) to
visually study the  unsteady
aerodynamic behavior over multiple
transition geometries for the
Universal Stage Adapter 2 (USA2) in
the MSFC Aerodynamic Research
ility’s  Trisonic Wind Tunnel
ose of the test was
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Background Conclusions

NASA’s Space Launch System (SLS) consists of a family of evolvable ‘ p— The SLS USA2 transition geometry, including the

heavy-lift launch vehicles that will carry cargo and humans beyond low- ' . : i : on  radius does have an effect on the
, 7 e | § ’

Earth orbit. Ongoing is a preliminary design cycle for the SLS-28000 . . i
block 1b vehicle, during which different Universal Stage Adapter 2 mics of the SLS vehicle. This effect
Jevelopment of the

(USA2) geometries are being considered. The USA2 geometry will be

chosen based on its manufacturability, structural integrity, and AY A
aerodynamic environments. A wind tunnel test conducted between 31 :
March and 9 May 2016 in the NASA Marshall Space Flight Center

(MSFC) Aerodynamic Research Facility (ARF) 14-inch Trisonic Wind

Tunnel investigated the transonic flow field around the transition corner

of the SLS block 1b crewed launch vehicle USA2. Seven different

geometries were tested between +10° angles of attack and for a Mach

number range of 0.8 to 1.3. These geometries include the sharp corner

baseline, a third order polynomial spline fit, four blended radii, and an

8° conic. A total of 180 runs were obtained.
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SEPARATIO

Axial Force vs Total Angle of Attack for Varying Transition Radii for the USA2

G -

—C1
c2
c3
c9

—_—C11
C13

Axial Force Coefficient (C,)

— 16

— 17

-15 -10 -5 0 5 10 15
Total Angle of Attack (o)

«

d raw
per and ¢

Axial Force vs Total Angle of Attack

Future Work
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Axial Force vs Total Angle of Attack
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