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Project Description

• SAE Micro Aero Competition

- Build and design full electric 
airplane to compete in S22

- Abide by standards and rules 
outlined in competition handbook

- Stakeholders: Dr. Willy, CEIAS

• Objectives

- Prototype and test airplane soon 
and often

- Refine and improve areas of 
weakness



Current CAD Model

Figure 1: Isometric View - Assembly Figure 2: Isometric View -Airfoil



Customer Requirements

• Minimize time of flight in first 300'

• Carry Payload

• 12" x 12" x 2"

• 6" x 6" x 4"

• Metal payload

• 2.4 GHz operating frequency

• Unload payload in less than 1 minute following landing

Figure 3: Competition Track



Competition Scoring

• Attempt to minimize TFlight and 
maximize Wpayload

• Will not carry a large box in order to retain a 
traditional aircraft geometry and carry more 
weight in the form of metal payload

Figure 5: Flight Score Summation

Figure 4: Individual Flight Scoring



Design Analysis

• Lift/Drag Analysis

• Estimated to be able to carry up to three times dry weight

• Power Analysis

• All electronic components can handle supplied current

• Manufacturing Analysis

• Ease of manufacturing will be accomplished through partnership with Novakinetics



Lift/Drag Analysis

• Estimated dry weight of aircraft (no payload) ~2.85 lbs

• Estimated maximum lift force ~9lb

Figure 6: Coefficient of Lift vs AoA Figure 7: Cl/Cd vs AoA



Power Analysis

• Motor will draw ~30.5 A; all chosen components are capable of handling this current

• 1000 mAh battery will support this system for almost 2 minutes

Figure 8: Electronic Schematic



Manufacturing Analysis

• Will begin by constructing a prototype made of foam

• Carbon fiber manufacturing techniques

• Wet lay-up

• Pre-preg

Figure 9: Female Mold



FMEA

• Critical Potential Failures

• Battery –Thermal Fatigue (140)

• Landing Gear – Buckling (90)

• Wires –Thermal Fatigue (84)

Table 1: FMEA Analysis



Mitigation of Failure

• Battery- Thermal Fatigue

• Ensure that proper charging techniques are followed and that the battery is properly selected for its purpose 
and intended performance

• Landing Gear- Buckling

• Design landing gear with a factor of safety that will be able to withstand the force exerted when the plane is 
landing, so no buckling occurs

• Wires- Thermal Fatigue

• Chose wires that are rated for the current that is going through them, so they do not overheat and fail in 
testing and or competition. This was proven to not currently be an issue through the power analysis 
performed.



Testing Process Success Criteria

• Successfully flight testing with a load will validate that the design is suitable for competition and meets the engineering 
requirements in the following ways:

• Successful take off shows that the aircraft can be controlled on the ground and that lift, drag and thrust requirements are 
met, and the plane is usable

• Completing a competition trial in testing proves that the battery is suitable, along with the range of the RC being 
adequate to compete, and the aircraft having proper flight control

• Testing durability of the aircraft will happen if the plane crashes, if it is usable afterwards, the durability requirement will
be met



Testing
• Locations

• Open areas such as parking lot, field, park for takeoff testing and competition simulation

• Equipment

• Flat hard space for the plane to take off from

• Stopwatch

• Weights

• Plane and pilot

• Resources

• Computer

• Time

• Team availability

• Spare parts for instance of failure



Schedule

• Based on the weeks section

• Team Goals

• Foam Prototype completed by 
week 4

• Carbon fiber prototype completed 
by week 8

Adapted from 486C schedule



Simplified 
Budget



Budget


