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Project Description

• SAE Aero Competition

• Improve upon previous designs
• Stability and controllability
• Avoid crashing
• Power issues
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Figure (2):Last years design [2] 

Figure (1): SAE Logo [1]



Slide 2

RJS1 THoughts Aiden I changed the colors
Ryan J Stratton, 2/21/2021

AH1 Looks good
Aiden Hudson, 2/21/2021

RJS2 Glad you dont hate it that off blue was killing me
Ryan J Stratton, 2/21/2021



Black Box 
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Transport Payload

Radio Signal on/off

Electrical energy, 
Human energy

Servo Output 
Motor output 

Payload

Motor and servo 
actuation

Unloading of soccer 
ball and metal weight

Material
Energy 
Signal 



Functional Model
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Concept Generation

• To better understand our decisions, lets first go over competition 
limitations

• Aircraft must carry a soccer ball
• Additional weight helps 

• Take off in less than 100 ft of runway 
• Land in less than 400 ft of runway
• Must complete flight in less than 120s 
• Wingspan needs to be less than or equal to 10 ft
• 1000 W power limiter 
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𝐹𝑙𝑖𝑔ℎ𝑡 𝑆𝑐𝑜𝑟𝑒 = 120 ∗
3∗𝑆+𝑊𝑃𝑎𝑦𝑙𝑜𝑎𝑑

𝑏+𝐿𝐶𝑎𝑟𝑔𝑜

S = Number of Soccer balls 
𝑊𝑃𝑎𝑦𝑙𝑜𝑎𝑑 = 𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑃𝑎𝑦𝑙𝑜𝑑 𝑙𝑏𝑠

𝐿𝑐𝑎𝑟𝑔𝑜 = 𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝐶𝑎𝑟𝑔𝑜 𝐵𝑎𝑦 𝑖𝑛𝑐ℎ𝑒𝑠

b = Aircraft Wingspan (inches)



Competition Main Limitation 

• When designing the aircraft our biggest 
limiting factor is power per pound ratio 

• 50-70 watts per pound; Minimum level of 
power for decent performance, good for 
lightly loaded slow flyer and park flyer 
models

• 70-90 watts per pound; Trainer and slow 
flying scale models

• 90-110 watts per pound; Sport aerobatic 
and fast flying scale models

• Our design is limited to 55 lbs
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Figure (3): Rc airplane weights less 
than 0.5 lbs and has a 25-watt motor 
[3]



Fuselage Considerations

• Battery Size and Weight

• Payload Size
• ~8.6-9.0 in. Diameter

• Scoring

• Parameters
• Must fully enclose payload
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Figure (4): Battery Dimensions



Fuselage Concept Designs
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Figure (7): Light GA Fuselage

Figure (6): Icon A5 Fuselage

Figure (5): Glider Fuselage

• Glider Design
• Light, but complex

• Icon Design
• Light and compact, but made for sport

• Light GA Design
• Simple, but long fuselage



Wing Concept Design
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Figure (7): Straight Lead Tapered Wings Figure (8): Glider-Inspired Wings



Wing Concept Design

• Wider and Slimmer wings than conventional aircraft designs.

• High aspect ratio

• Maximizes induced drag

• Increased volume of Air spinning behind the wings = Decreased air 
velocity (relative)

• Less air velocity (relative) = Decreased energy output

• Decreased energy output = Higher efficiency
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Preliminary airfoil analysis

• Initial airfoil category : NACA 0004

• Concept Airfoil : Custom spline based on NACA 0004 airfoil

• Chord Length (Cl) : 1m

• Total Wingspan : 2m

• Simulation Temperature : 25 deg C

• Simulation Altitude : 304.8m
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Preliminary airfoil analysis : Initial 
Calculations
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Figure (9): Speed of Sounds Calculator [5]

Figure (10): Screen Shot 
of Airfoil tools website [4]



Preliminary airfoil analysis

Gajaba Wickramarathne, 2-21-21, SAE Aero #4 13
Figure (11): Airfoil Dimensioning [6]



Preliminary airfoil analysis
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Figure (12): Coefficient Charts [6]



Preliminary airfoil analysis
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Figure (13): Boundary Layer Simulation [6]



Preliminary airfoil analysis
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Figure (14): Pressure simulation [6]



Preliminary airfoil analysis : Wing design 
(work-in-progress)
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Figure (15): Work-in-progress wing design (based on NACA 0004) [6]



Preliminary airfoil analysis : Findings and 
future work

• Trial-and-error is key

• Chord length calculation is not perfect

• Reynolds number is compromised due to above issue

• QBLADE analyzes airfoil based on Wind Turbines

• New software should be utilized

• Good progress based on the findings of the preliminary airfoil 
analysis
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Tail Concept Designs
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Figure (17): Cruciform Tail Figure (18): T-Tail

Figure (16): Conventional Tail



Landing Gear 

• Wheeled option: 
$46.35-57.22

• Skied Option: $74.99

• Tail Dragger: $28.35
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Figure (19): Landing Gear Designs and Costs [7][8][9]



Electrical Requirements 

• Unlike the airframe or landing gear there is 
no concepts to generate

• We are going to use off the shelf parts.
• Time savings
• Keep us from design our own components 

• Might not be most optimized for our use
• There is a huge market for RC plane components
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Figure (20): image of the components 
required for the RC plane [10]
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Concept Evaluation

Figure (21): Design Matrix for aircraft design



CAD Model
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Figure (24): Top View of CAD Model

Figure (23): Trimetric
View of CAD Model

Figure (25): Front View of CAD Model

Figure (22): Side View of CAD Model



Budget Set up

• A battery pack with a minimum capacity of 1000 mAh must be 
used for the radio system.

• The battery pack must be a LiPo or LiFE type battery.

• All Regular Class aircraft must use a 2015 V2 or newer version 
1000 watt power limiter

• Required: 6 cell (22.2 volt) Lithium Polymer (Li-Poly/Li-Po) battery 
pack. Minimum requirements for Li-Po battery: 3000 mAh, 25c
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Cost Analysis of Electrical Parts 

Max $        1,850.62 
Middle $           761.86 
Min  $           601.85 
Average $        1,010.11 

Figure (26): Cost of components required for a RC plane [12]



Budget Planning

• Total Budget $1500

• 60% Electrical Components ($900)

• 22.5% Fuselage and Wings ($337.5)

• 5% Landing gear ($75)

• 12.5% Prototyping ($187.5)

• Right now, the budget is looking on the 
tight side 
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Table 1: Cost of electronic Components 
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Cost Analysis of Fuselage and Wings

Figure (27): Cost of components required for the fabrication of an RC plane [11]
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Schedule 

Figure (28): Sectioned Gantt Chart
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Appendix – Gantt Chart Complete  

Figure (29): Full Gantt Chart


