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Project Description

● The purpose of this team is to design and manufacture an RC aircraft to 
compete in the SAE West Region competition. 

● Fixed wing regular class 
● All electric aircraft and has to carry payload 
● Stakeholders: John Tester, Sarah Oman, Northern Arizona University, Flagstaff 

Flyers, ASNAU
● Represent NAU in a positive manner

Figure 1: SAE Aero West Competitor
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Black Box Model

Figure 2: Black Box Model



Functional Model

● Aided in concept 
generation by: 

○ Visual schematic of inputs 
and outputs

○ Electrical component 
schematic

○ Energy and materials needed 
in various components

○ Functionality of components
○ Importance of components
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Figure 3: Functional Model



Concept Generation
● 6-3-5 Concept Generation Method:
● Modified Method 5-5-3:

○ 5 people
○ 5 ideas each
○ 3 minute sessions

● Various Sections:
○ Propeller/Power Train
○ Body/Fuselage
○ Landing Gear
○ Tail
○ Wings
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Figure 4: 5-5-3 Concept Generation Sketches



Bio-Inspired Concept Generation 
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Figure 5: Bio-Inspired Shark Tail Concept Figure 6: Bio-Inspired Bird Wing Concept



Concept Selection Method
● Pugh Chart:

○ Wing Design
○ Propeller/Power Train Design
○ Body/Fuselage Design
○ Landing Gear Design
○ Tail Design
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Figure 7: Tail Design Pugh Chart



Selected Design
● Wings: Rectangular wing with Selig 1223 airfoil
● Fuselage: Rounded rectangular tapered body
● Propeller/Powertrain: Single two-blade propeller
● Landing Gear: Through Fuselage
● Tail: Conventional tail

James 8Figure 8: Fuselage CAD Model Figure 9: Selected Design CAD Model



Conforming to Customer Requirements

● Selected design will give us the ability to meet:
○ Original design
○ Fixed wing aircraft
○ Cargo plane
○ Safe
○ Electric motor
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Analyses to Meet Other Customer Requirements

● Requirements needed to be met:
○ Must be able to take-off, fly, and land
○ Must carry a payload of at least 6.5 pounds
○ Must be repeatable
○ Must be durable/repairable
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Airfoil Selection
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Figure 11: Selected Airfoil Geometries

Figure 10: Selig 1223 Coefficient of lift vs 
angle of attack plot



Propeller Thrust Calculator
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Figure 12: Matlab Code for Propeller Thrust Calculator [2]



Opportunities for Test Analyses

Damian 13Figure 13: Turnigy Thrust Test Stand [3]

● Possible Measurements:
○ Thrust
○ Motor temp
○ Esc temp
○ Battery temp
○ Battery life
○ Exit air velocity
○ Entrance  air velocity
○ RPM
○ Battery esc motor compatibility
○ Wind Tunnel Thrust
○ Wind Tunnel flow field



Looking Toward the Future

● Analytical Report Topics:
○ Drag Force Simulation
○ Airfoil Selection and Lift Force
○ Thrust Force and Prop Analysis
○ Center of Gravity 
○ Motor selection and powertrain analysis
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Budget
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Figure 14: Updated Team Budget
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Figure 15: Bill of Materials



Schedule
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Design Process Delegation

Airfoil selection and wing/tail: 
Caleb and James
Battery, motor, electronics, and 
propeller selection: 
Damian and Braden
Fuselage:
Angel and Caleb
Landing gear: 
Braden
Rudders, elevators, and ailerons: 
James and Damian

Figure 16: Gantt Chart



Caleb 18Figure 17: Gantt Chart Continued
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Questions?

20


