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Burt Rutan’s Car-top Wind Tunnel

Fig. 2-3. Car-top wind tunnel mounted on 1966 Dart station wagon provid uch early data that was not available from

:ulalle}r school wind tunnels. Surprisingly, Rutan was never arrested for speeding during his 80-mph test runs. (courtesy Burt
utan

Fig. 2-4. Another view of car-top wind tunnel. (courtesy Burt
Rutan)

H 88 “The Complete Guide to Rutan Aircraft” by Don and Julia Downie
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Rutan Model 316, circa 2003.

SpaceShip One model being tested for reentry. The team tested it
by dropping it off the Mojave Airport control tower.




5% (Dynamic Wind-Tunnel Testing)
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Forced Oscillation Testing

F-16XL
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Forced Oscillation Testing
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Evaluation and Analysis of F-16XL Wind Tunnel
Data From Static and Dynamic Tests

NASA/TM-2004-213234 (June 2004)

Figure 39. Variation of in-phase and out-of-phase
components of CL with angle of attack variation for
different values of reduced frequency.




SHAERT (Wing Rock & Dynamic Stall)

F-18 High Alpha Research Vehicle (HARV)
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A#IR Model Positioning Me
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Figure 2. X-31 light-weight model mounted on belly sting

with 7% axks, ($7mﬁ)

Figure 12: Fighter model suspended upside down from the MPM
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M. E. Beyers and L. E. Ericsson
“Ground Facility Interference on Aircraft
Configurations with Separated Flow”

G. S. Taylor, I. Gursul and D. Greenwell
“Static Hysteresis of Vortex Breakdown due to
Support Interference”
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L. E. Ericsson and J. P. Reding
“Review of Support Interference in Dynamic Tests”
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G. S. Taylor, I. Gursul and D. Greenwell
“Static Hysteresis of Vortex Breakdown due to Support Interference”
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G. S. Taylor, I. Gursul and D. Greenwell

“Support Interference for a maneuvering Delta Wing”
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M. E. Beyers and L. E. Ericsson

“Ground Facility Interference on Aircraft Configurations with Separated Flow”
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B B A {T3E8 (NASA 30ftx60ft) &8

X-31 &l A SEER

http://oea.larc.nasa.gov/PAIS/Partners/graphics/X_31/fig08.jpg

B B R TEXER (NASA 30ftx60ft) (&

F/A-18 Hornet

http://oea.larc.nasa.gov/PAIS/Partners/graphics/FA_18/fig07.jpg
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Dynamically Scaled Drop Model

FIA-18E/F (22%) X-31A (27%)
Hi#: Croom, et al ‘Research on the F/A-18E/F Using a 22 H{ 88 : Croom. Et al;*“Dynamic Model Testing of the X-31
Percent Dynamically Scaled Drop Model””, AIAA-2000-3913 Configuration for High Angle-of-Attack Flight Dynamics

Research”, AIAA-1993-3674.

Free-Flight Testing (BBR{THER)

Dynamically Scaling (Ej#94840)
AT— )V #ETE#MERILEESZEIRT A1=OI121%, IREITTES, EE, 1B, BEIC
DNWTEHEEMEDBUERGITNIEESAN.

Dynamically Scaled Transport Model

Scale Factors for Dynamic Models (NASA Langley Research Center
Quantity Scale Factor :

Linear dimension N

Relative density (M/pL3) 1

Froude number V/(Lg)°® 1

Weight N3/ o

Moment of inertia N5/ &

Linear velocity NO-5

Linear acceleration 1

Angular velocity N-05

Time NO-5

N: model-to-airplane scale ratio
c: the ratio of air density at airplane
altitude and that at the model altitude

Gainer and Hoffman, “Summary of Transformation Equations Length | Wingspan | Weight | Rollinertia | Altitude | Airspeed

and Equations of Motion Used in Free-Flight and Wind Full scale 757 H43m | 378m | 90718 kg | 2.64e° kg-m® | 3962 m | 515 kmph

Tunnel Data Reduction and Analysis,” NASA SP-3070, 1972. 55%ds.model | 244m | 208m 25kg 1.8 keg-m? 305m | 120 kmph

Jordan et al RTO-MP-AVT-145 (2007)
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