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Research Will Lead to Improved

Hypersonic Transition Predictions?
Transition Produces Radical Changes in Heating
and Aerodynamics

*Objective — determine mechanisms dominating 3D hypersonic
boundary layer transition

*SOA - 3D PSE, 2D PSE on planes, correlations

*What's new — combination of wind tunnel and flight
experiments provides bench mark data for calibrating
predictions and is also providing new insights into transition
phenomena

*Risks (actually challenges) — quantitative measurements of
instabilities

*Payoffs — reduced heating and improved aero performance on
Prompt Global Strike vehicles

IKimmel, R. L., Adamczak, D., and Brisbane DSTO-AVD Team,
“HIFIRE-1 Preliminary Aerothermodynamic Experiments,” AIAA
paper 2011-3414, June 2011

Dr. Roger Kimmel
Principal Engineer

* Fellow, ASME

» Associate Fellow,
AlAA

*Associate editor,
AIAA Journal
Spacecraft and
Rockets

e Pl, HIFIRE-1, -5
* Lead, Falcon
HTV-2 Aerothermal
IPT

*AFRL/RB Perkins
Award 2009, 2011




3D, Crossflow-InducedTransition
Fronts on Cones at AOA — Ground

Test and Flight

HIFIRE-1 Ground Test .

A0A=5

Berger, Greene, Kimmel
2008

— o%.’:,'..
o o °

HIFIRE-1 Flight Test
A0A=5-10 deg

Ground and flight test provides

benchmark data and insight into
transition physics

Crossflow Instability
Measurements — Ground and Flight

HIFIRE-5 Oil Flow — Purdue Quiet Tunnel

HIFIRE-1 Crossflow Pressure Fluctuations in Flight
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