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Repurposing a Wind Tunnel

ØPreviously: 

• Test section velocity: 95 m/s 

• 1/10th Scale Model of NASA 
Ames Research Center 7 ft x 10 ft 
Wind Tunnel

ØRepurposed:

• Test section velocity: 240 m/s

• Testing at Martian atmospheric 
pressures (1/100th of Earths 
atmospheric pressures)
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Typical Run 



Input Output
• Test section velocity
• Cross-sectional area
• Length
• Material roughness
• Angle of diff.
• Air density
• Temperature 
• Specific heat ratio
• Stagnation conditions
• Diffuser area ratios
• Perimeter
• Drag coefficients
• etc.

• Losses
• Local velocities
• Power input required
• Local pressure differentials



Results





Input power required:   
16.1 KW

(About 10 hair dryers)



CFD Results

Without vortex 
generators

With vortex 
generators



The Fan Drive System Problem 
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The Fan Drive System Problem

Arbitrary Fan at 1 Atm Arbitrary Fan at 1/100th Atm



Proposed Solution

Test Rig Setup:

• Differential Pressure Transducer
• Absolute Pressure Transducer
• Load Cells
• Photo Tachometer
• Humidity Sensor
• Temperature Sensor



Project Conclusions

1. Characterized the flow in given wind tunnel
• Produced a modular script for subsonic, closed loop wind tunnel analyses

2. Completed CFD & FEA analyses on turning vanes and vortex generators
• Proposed curved arc cross-sectional area based off results
• Proposed 3D printed vortex generators

3. Proposed test rig for fans to solve the volumetric flow rate issue



Outreach Events



Mountain View Tech Showcase



Silicon Valley Comic Con



Pride Parade



Tours & Events



Tours/Events

• Aerospace Summer Games

• SETI Institute

• The Spaceship Company

• NASA Armstrong Flight 
Research Center

• Summer Series
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Sources

• Mars Helicopter: NASA JPL (https://photojournal.jpl.nasa.gov/jpeg/PIA22460.jpg)

• Closed Loop Wind Tunnel: HowStuffWorks.com 
(https://www.google.com/search?q=closed+circuit+wind+tunnel&tbm=isch&ved=2ahUKEwjg1uz
D4ezlAhWVkp4KHRJKDxkQ2-
cCegQIABAA&oq=closed+circuit+wind+tunnel&gs_l=img.3..0.8531.9098..9216...0.0..0.91.452.6....
..0....1..gws-wiz-img.......0i7i30.wsur8xd2BSk&ei=FOPOXeD8LJWl-
gSSlL3IAQ&bih=802&biw=1368#imgrc=xP5ugh22keMnKM)

• OSGC: (https://spacegrant.oregonstate.edu/mission-oregon-nasa-space-grant-consortium)
• All other photos: Silas Chu

https://photojournal.jpl.nasa.gov/jpeg/PIA22460.jpg
https://www.google.com/search?q=closed+circuit+wind+tunnel&tbm=isch&ved=2ahUKEwjg1uzD4ezlAhWVkp4KHRJKDxkQ2-cCegQIABAA&oq=closed+circuit+wind+tunnel&gs_l=img.3..0.8531.9098..9216...0.0..0.91.452.6......0....1..gws-wiz-img.......0i7i30.wsur8xd2BSk&ei=FOPOXeD8LJWl-gSSlL3IAQ&bih=802&biw=1368
https://spacegrant.oregonstate.edu/mission-oregon-nasa-space-grant-consortium


Questions?


