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Introduction

● Build an airplane that adheres to SAE requirements.

● Constraints include a maximum combined dimensions of 175 in, specific 
payload bay area volume, and must have a 1000 W power limiter

● Implementation of cutting edge design software

● The team has created decision matrices and concepts for the most critical 
functionalities to determine the best design alternatives

● The design phase has begun, starting with the wing and tail designs.
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Need Statement

Northern Arizona University does not have an airplane design to 
compete in the SAE Aero design competition, so the team is 
tasked with the design and construction of the airplane.



Project Goals
• Design and build an aircraft that adheres to the SAE Aero competition 

requirements

• Gain valuable knowledge in the mechanical engineering design and 
manufacturing processes, specifically in airplane design

• Compile an excellent report detailing the design and manufacturing 
processes and orally present the final design

• Win the SAE Aero Regular class competition



Objectives
Objective Measurement Units of Measurement

Carry max payload Weight Pounds Force (lbf)

Carry a payload from 
point A to B

Distance Feet (ft)

Small turning radius Distance Feet (ft)



Constraints
● Freestanding aircraft must not exceed a combined length, width and 

height of 175 in

● Aircraft must be powered by a commercially available lithium-polymer 
battery pack

● Must use a new 2015 version 1000 W power limiter provided by 
Neumotors.com

● Interior payload bay must be smooth and dimensions must be 10’’x4’’
x4’’ (length, width, height) with a tolerance of +0.125”



Constraints

● Payload must be secured to an airframe, with payload plates

● Airplane must land and take off within 200 ft

● Must complete all tasks within 180 s



Criteria

Airfoil

● Coefficient of Lift (max)
● Design Lift Coefficient
● Coefficient of Drag
● Lift-to-Drag Ratio
● Lift Curve Slope (max)
● Pitching Moment Coefficient
● Stall Quality

Vertical and Horizontal 
Stabilizers

● Stability Coefficient
● Pitching Control
● Yaw Control
● Weight

Wing Placement Configuration

● Weight
● Loading
● Coefficient of Lift (max)
● Coefficient of Drag (min)
● Lift-to-Drag Ratio
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Functional Diagram
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Concept Generation - Wing Placement Configuration
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Wing Design



Wing Design
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Wing Design
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Concept Generation - Vertical and Horizontal Stabilizers
 

Conventional Tail T-tail Dual Tail Triple Tail Twin Tail
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Tail Design
Twin tail 
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Tail Design
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Final Components
● Motor - 

● Propeller - 

●
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Final Components

●

●

●
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Flight Calculations
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Flight Calculations
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Flight Calculations
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Flight Calculations
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Project Plan
Task W 1 W 2 W 3 W 4 W 5 W 6 W 7 W 8 W 9 W 10 W 11 W 12 W 13 W 14 W 15

Client meeting  

Define problem and layout 
project plan   

Research design   

Research protocol writing   

Research parts of design  

Functional diagram    

Concept Generation   

Decision Matrix    

Sketch Parts  

Pick a final design (decision 
matrix)    

Proof of Concept 
Discussion   

Project Proposal Discussion
 

Finalize design    

Problem Definition and 
Project Plan Presentations 
Concept Generation and 
Selection Presentations 

Proof of Concept 
Demonstrations 
Project Proposal 
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Conclusions
● The wing design has been finalized and will be submitted for printing in the next week

● A tail design has been presented and will be finalized

● Final components of the aircraft, such as the motor and propeller have been decided

● An estimate of the cost of the aircraft has been proposed with a bill of materials

● The team will finish design and construction into next semester
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