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PROJECT REVIEW & DESCRIPTION

SELF-LEARNING

● RADIO CONTROL SYSTEMS

● FINITE ELEMENT ANALYSIS (FEA)

● COMPUTATIONAL FLUID 

DYNAMICS (CFD)

CONTENT COVERED

FUNCTIONAL DECOMPOSITION:

● BLACK BOX MODEL

● FUNCTIONAL MODEL

CONCEPT GENERATION

● METHODOLOGY AND 

SUBSYSTEMS

● SUBSYSTEM VARIANTS

● DESIGNS CONSIDERED

CONCEPT EVALUATION

● PUGH CHART 

● DECISION MATRIX

BUDGET/ PROJECT PLANNING

Corbin



FUNCTIONAL DECOMPOSITION: BLACK BOX MODEL

Eli



FUNCTIONAL DECOMPOSITION: FUNCTIONAL MODEL

Eli



CONCEPT GENERATION: METHODOLOGY AND SUBSYSTEMS

Corbin

Subsystem # Subsystem

1 Wing Design

2 Maneuvering Devices

3 Landing Gear 

4 Propulsion

5 Fuselage/ Payload 

Design



CONCEPT GENERATION: SUBSYSTEM VARIANTS

1. WING DESIGN

a. BI PLANE

b. SINGLE WING

c. AIRFOIL DESIGN

Corbi

n

Pro: Lighter Weight Pro: Greater Lift



CONCEPT GENERATION: SUBSYSTEM VARIANTS
2. MANEUVERING DEVICES

a. DUAL AILERON, DUAL ELEVATOR, RUDDER

b. NO AILERON, DUAL ELEVATOR, RUDDER

c. DUAL AILERON, NO ELEVATOR, RUDDER

Corbin

Pro: Increase Maneuverability Pro: Ease of Manufacturing, Cost



CONCEPT GENERATION: SUBSYSTEM VARIANTS

3. LANDING GEAR 

a. SKIDS

b. TRICYCLE FRONT STEER

c. FRONT WHEELS WITH REAR STEER

Corbin
Pro: Prevents Rollover Landing Pro: Longer Wheelbase



CONCEPT GENERATION: SUBSYSTEM VARIANTS

4. PROPULSION

a. TWIN MOTOR

b. SINGLE MOTOR

c. SINGLE MOTOR WITH SHROUD

Corbi

n

Pro: Increase Thrust
Pro: Lighter Weight, Less Volume, 

Ease of Manufacturing



CONCEPT GENERATION: SUBSYSTEM VARIANTS

5. FUSELAGE/ PAYLOAD DESIGN

a. UGLY STICK WITH WING STORAGE

a. TAPERED CYLINDER WITH INTERNAL STORAGE

b. ELLIPTICAL WITH FUSELAGE SNAPS

Zach

Pro: Payload, Battery, and Actuator 

Storage on Fuselage Pro: Lightweight, Battery, and 

Actuator Storage



CONCEPT GENERATION: DESIGNS CONSIDERED 

Zach

Subsystem Design 1 Design 2 Design 3

Wing Design Single Wing Single wing Dual Wing

Maneuvering 

Device

Dual Aileron, Dual 

Elevator, Rudder

Dual aileron, no 

elevators, rudder

Dual Elevator, 

Rudder

Landing Gear Front Wheels Rear 

Steer

Tricycle front 

steer

Front Wheels 

Rear Steer

Propulsion Single Motor Single motor Single 

Motor/Prop

Fuselage Elliptical Taper 

with Fuselage 

Snaps

Elliptical taper 

with internal 

payload storage

Elliptical Taper 

with Wing Snaps



CONCEPT EVALUATION: PUGH CHART

Datum: SAE Aero Micro 

2018-2019

Design 1: 

• Single wing with 

specified NACA airfoil

• Dual ailerons, dual 

elevators, and rudder

• Front wheels, rear steer

• Single motor with 

specified propeller

• Fuselage battery 

linkage storage with 

external snaps for 

payload

Zach



CONCEPT EVALUATION: DECISION MATRIX
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CONCEPT SELECTION: DESIGN ALTERNATIVE 1 
● Single wing with specified NACA airfoil

● Dual ailerons, dual elevators, rudder

● Front wheels, rear steer

● Single motor with specified propeller

● Fuselage battery and actuator storage 

● External snaps for payload

Zach



BUDGET PLANNING

● TOTAL EXPENSES

● ADDITIONAL COSTS

Expenses Cost

Entry Fees $1050

Prototypes $200

Final Design Materials $560

SAE Membership $90

Total $1900

Eli



BUDGET PLANNING

Totals:  $459.65

Eli



PROJECT PLANNING UPDATE
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PROJECT PLANNING EVENTS

● 2ND MEETING WITH DR. TESTER - OCTOBER 11TH

● SAE MEMBER REGISTRATION - OCTOBER 11TH

● COMPETITION SIGN UP - OCTOBER 14TH

● PRELIMINARY REPORT - OCTOBER 18TH

● TESTING, CALCULATIONS, AND MATERIAL AND PRODUCT SELECTION

● 3-5 APRIL 2020 - FORT WORTH, TEXAS

Eli



QUESTIONS?


