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Abstract Manufacturing Final Design

The SAE Aero Design Competition aims to challenge undergraduate and graduate engineering
students to design, manufacture, and test a payload-carrying aircraft. Some design challenges
presented to this year’s team have included: oversized payload (soccer balls), a 100-foot takeoft
runway, and various size and power restraints. To solve such a design problem, the team
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College of Engineering during SAE’s Virtual Events on May 15th 2020. The outcome of this . Empennage
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project shows that the team’s work on this project was successful. It furthered their own
professional and educational development, as well as provided useful insight to future SAE Aero
Design Competition teams at NAU.
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e 9.9-Inch Cargo Bay
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e 100-Foot Take-oft Runway e Fully-Enclosed Oversized Payload . . | |

® 400-Foot Landing Strip (Soccer Balls) The 2020 SAE Aero Design Competition presented teams with a brand new design challenge
e 10-Foot Maximum Wingspan e Misc. Material Restrictions that encouraged engineers to design aircraft with a high lift-to-span ratio. Over the course
® 1000-Watt Power Limit e Time Limits of this project, the Ponderosa Pilots were able to apply research on aircraft design and

aerodynamics to the construction of their design solution [4, 5]. Through both simulated and

2 %S + Weoe _;/: an:e,- Olf S’;heri:lé Car'q;a.l r;‘ie;,m; R P rototypes: physical testing, the team was able to prove the effectiveness of their design and ensure that
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saeLenglyafGergpBay nenes) Mark IV, Mark V Although the circumstances surrounding the COVID-19 pandemic prevented final testing

and participation in the SAE competition, the team is satisfied with the progress made on
their project. The Ponderosa Pilots were able to construct and test several prototypes, which
eventually led to a final design that would have fared well in the SAE competition. The team’s
future work includes: final, full-scale testing [when possible], and participation in SAE’s
Virtual Events (May 15th, 2020).

Analysis

The planform shape of the wings and lifting body were
optimized by iterative simulations guided by a plot of aspect
ratio (span divided by average chord) versus coefficient of lift.

This led us to give the plane an aspect ratio of 2.55 and shrink ierion mm MAICY A v
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