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Challenge
Design and build an original aircraft that meets all the 2023 SAE Aero 
Design West Competition requirements

Prototyping and Analysis

Results

Visualization of potential flight 
score with a given wingspan 

and payload
Concepts
Using the design requirements as a guide, hundreds of ideas 
were generated through multiple brainstorming sessions and 
external searching

Challenging Requirements:
• Minimum 10 ft wingspan
• No part may measure longer 

than 48” (modular)
• Power system limited to 750 W
• Rear landing gear must be 

controllable
• Aircraft total weight must be 

less than 55 lbs including 
payload

• Takeoff distance less than 100 ft
• Landing distance less than 100 

ft
• Must be flyable both loaded 

and unloaded
• Aircraft physical measurements 

and weights must match 
submitted drawing

Selection criteria were derived 
from SAE competition rules and 
other factors that were 
determined by the team to be 
essential for the team's success. 

Hand sketches of final 4 concepts

Selection matrix used on final 4 designs

Selig S1223 airfoil. 

The Selig S1223 airfoil is designed for 
high lift and low Reynolds number 
applications, perfect for the design 
requirement of this project.

The construction method 
for the wings is known as 
a rib-and-spar 
construction

Airfoil Analysis:
• Airfoil data was collected using preexisting data tables that were 

produced using an MIT code named XFOIL
• Lift calculations were done to determine the ideal wingspan, 

chord length and needed windspeed

Wing construction and 
connection method

Final design of the UAV

Left:
• Foam board wing 
• Foam board fuselage

Right:
• Improved rib-and-spar wing construction
• Redesigned and lengthened fuselage

The winning concept from the selection matrix went through 
several prototyping phases. Two prototyping iterations are shown 

above.

Flight Results:

• There were many attempts 
where the plane was 
damaged due to high winds

• The UAV was repaired and 
continued flight attempts 
were made

• Aircraft easily lifted off within 
100 ft

• Aircraft was flown by a 
student pilot

• 95% of design requirements 
were fulfilled as planned

• With additional time and 
testing, aircraft controllability 
could be zeroed in

Coach: Dr. Matt Ballard

Flight Scoring Method:

Results from brainstorm session

Selection Process:
• Open vote to weed out obvious 

losers
• Remaining concepts passed 

through scoring matrix 
• Final 4 concepts run through 

selection matrix
• Winning concept passed on to 

prototype and test

The Payload chart can be 
used to Predict the amount of 
weight that can be added to 
the UAV based on density 
altitude.

Analysis done on tail boom support to verify that the fuselage 
could handle the weight of the tail without interfering with the 
overall control of the UAV. The analysis also ensured that the 
other end of the boom could hold the payload plates. It verified 
that the support would not break in the event of a crash.
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