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Abstract

Efficient cargo transport through aircraft methods is a necessary
endeavor made difficult due to space, fuel, and flight limitations &
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Engineering Requirements

requirements. SAE has challenged us with designing a large-scale = / \ HEsUliEment Requirement Value
R/C aircraft to carry 2L commercial soda bottles as cargo, while g_ = gg;tg — “’":)":‘C‘:"":"'::'“" e ——— (1) Wingspan pp—
utilizing a multi-motor setup with limited battery capacity. The ;;mo o RocargrHat apre AN D (2)Vehicle Length <10
aircraft must maintain a wingspan between 6 and 10 feet, and weigh K ol ———T 1 T @ Aifoll Chord Length Restriction (3) Gross Weight <55lbs
under 55 pounds. Propeller size is limited based on the number of ‘ T (5) Propeller Sizing Restriction (4)Wing Chord e
motors that we chose; For the two-motor configuration, we were oy ooty | (6)Motor Count (20r4) RIS o
limited to 12-inch diameter propellers. Additionally, SAE limited the Figl'm S: Wing Design Selection Figure 6: Constraints Diagram (D=2 S T L (6) Propulsion Battery 4 < 2200 mAn
battery to a commercially available 4S 2200 mAh battery to power - e (©)SafetyReauirements (7)R::el:v2r::::r\;LiPn 1000

both motors. The team approached the problem as an optimization
problem. The team utilized commercial software such as MATLAB,

. (11) Steerable Landing Ge (9) Landing Di: <400'
ANSYS Fluent & Mechanical, XLFR5, OpenVSP, and others, to corehietondneGenr (I e

. . . . . . L (12) Take-Off Dist . <100'
create theoretical ideal geometric configurations that remained within reonpstenee (10)Take-Off Distance =100

. . . L. (13) Flight Attempt Time Limit (1) Flight Attempt Time -
the constraints of the competition requirements. For critical (26 Lancing istance Limit
equipment selection such as motors, propellers, and servos, the T T ‘“’“::s‘f::"""‘ 24GHz
team analyzed load cases for expected flight stage loadings and (13) Cargo Volume 2Liter Bottles

selected equipment of best performance from specification charts.
Thorough testing and experimentation have led to iterations that
have reduced aircraft weight and wingspan, reduced throttle input
to maintain stable power & flight, and increased durability of
landing gear. With the current configuration, the team expects to be
able to carry a total of two 4-pound soda bottles in the
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Description " Rosuit For the 2026 SAE Regular class AERO competition, our team was tasked with designing a flight ready cargo . . )
UGt || dwemeesis aircraft to carry 2L soda bottles. Being constrained by battery size, propeller size, and motor count, our team  SPecial thanks to the Flagstaff Flyers, Professor DaV|.d W'.”y'
"'“’:""“":"9"’“" 0 ehes optimized for an aircraft that could carry two bottles. This design challenge simulates what industry aerospace Dr. Peter Vedasz, Jose Ben, and Tesla Ventsam for being vital
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