
Performance 
Variables

Weighting
Conventional Canard Flying Wing Bi Wing Box Wing

Tailless 
Conventional

Score SW Score SW Score SW Score SW Score SW Score SW

Knowledge Base 15% 10.0 1.5 8.0 1.2 7.0 1.1 9.0 1.4 6.0 0.9 8.0 1.2

Drag 40% 5.0 2.0 5.0 2.0 5.0 2.0 9.0 3.6 10.0 4.0 5.0 2.0
Ease of 
Manufacturing 10% 5.0 0.5 5.0 0.5 10.0 1.0 3.0 0.3 3.0 0.3 8.0 0.8

Natural Stability 10% 10.0 1.0 9.0 0.9 2.0 0.2 10.0 1.0 9.0 0.9 3.0 0.3
Payload 
Accessibility 25% 6.7 1.7 6.7 1.7 10.0 2.5 3.3 0.8 3.3 0.8 6.7 1.7

100% 6.7 6.3 6.8 7.1 6.9 6.0

ÅRequirements
Å Aircraft must be fixed wing and electrically powered

Å Aircraft footprint must be less than 5 ft x 4 ft

Å Takeoff distance must be less than 75 ft

ÅWings must support 2.5G load

Å 1st competition mission: max laps without payload

Å 2nd and 3rd competition missions: 2 laps with one of 
the payloads shown below

ÅObjectives

ÅDesign, build and fly competitive aircraft

ÅCarry high-volume payloads for RECUV

ÅVolume: 1 ft3

ÅPhased array antenna

ÅCameras
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ÅAIAA hosts annual Design, Build and Fly Competition

Å2007/2008 Mission: Design, build and test an aircraft 
capable of carrying variable-configuration 7 lb 
payload

ÅTeam vertically integrates personnel across 
department

ÅSeniors: leaders, chief engineers, mentors

ÅGraduate student advisors

ÅUnderclassmen assistants 

ÅVehicle to be added to RECUV research fleet

ÅTeam placed 5th out of 60 competitors

Requirements and Objectives

Mission Configuration CG Location (from 
front)

4 Cargo Pallets мпΦллέ

3 Cargo, 3 
Passengers

моΦртέ
лΦмсέ ƻŦŦ ŎŜƴǘŜǊ

14 Passengers мпΦллέ

2 Cargo, 7 
Passengers

мпΦмпέ
лΦмсέ ƻŦŦ ŎŜƴǘŜǊ

1 Cargo, 10 
Passengers

мпΦллέ

Mission Payload Overview

ÅSimulated with 0.5 L 
bottle

ÅWeight: 0.5 lbs

ÅHeight: 7.6 ςуΦоέ

ÅDiameter: 2.4-нΦсέ

Å±ŀǊƛŀōƭŜ ά/ƻƭƭŀǊέ

ÅSimulated with 
Half-brick

ÅWeight: 1.8 lbs

Å{ƛȊŜΥ п Ȅ п Ȅ нΦстέ 
Tall

Passenger Cargo Pallet

Select Preliminary 
Design Trades

Design Point:
32.6 oz/ft2, 0.595 lb/lb

Aircraft 
Configuration

Final Design

WING Solid/ Skin Rib/ Spar

PROS ÅManufacture
ÅLightweight
ÅTorsionalstrength

ÅBending strength

CONS ÅBending strength ÅHeavy
ÅManufacture 
ÅRepair

FUSELAGE Bulkhead/ Stringers Bulkhead/ Skin Shell

PROS ÅManufacture ÅRepair
ÅDurable

ÅDurable

CONS ÅRepair
ÅFragile

ÅConstruction time ÅConstruction time
ÅRepair

Motor 
Configuration

Fuselage 
Construction

Wing Construction

Performance 
Constraint Chart

Design 
Parameter

Front 
Wing

Rear Wing Vertical Tail

Span 5 ft 5 ft 10 in

Chord 8 in 15 in 8 in

Area 3.33 ft2 6.25 ft2 80 in2

Airfoil
Eppler 
E216

Eppler E216 Flat Plate

Incidence -1.3° -1.3° 0°

Component Delivery Mission Payload Mission

Motors Neu 1107/2Y-3400

Gearbox Ratio 4.4 : 1

Battery Pack 8x Intellect IB1400 14x Intellect IB1400

Propellers APC 18 x 10 APC 15 x 8

Speed Controller Castle Creations Phoenix-45

Fuse 40 A Slo-Blo

Wire 14 AWG

ω Upper/Lower Wing Construction
ω Foam core with balsa skin

ω Foam Core: EPS 1.1 lb/ft3

ω Balsa ̀TҒ мллл Ǉǎƛ
[1] ςExperimental Results

ω.ŀƭǎŀ 9 Ғ мтлллл Ǉǎƛ[1] ςExperimental Results

ω Vertical Joiner

ω 1/8th inch balsa sheet

ω Fuselage

ω Shell construction

ω 1/16th inch balsa sheet

ω Reinforced with plain weave 1.4 oz/yd2 E-glass fiberglass

Aerodynamics 
Summary

Propulsion 
Summary

Structures 
Summary

Test & Analysis
Å Entire design simulated 

in Athena Vortex Lattice 
prior to integration

Å Model includes accurate 
dimensions and correct 
airfoil sections

Å Software predicts: 
ÅNeutral point 

ÅLift distribution

ÅDownwash

ÅStall characteristics 

ÅDynamic response  of 
aircraft to stability modes

Aerodynamic 
Model

Å Test Objective

ÅDetermine severity of 
pitch divergence

Å Parameters Recorded

ÅPressure airspeed

ÅBarometric altitude

ÅServo travel

Å Test Results

ÅAircraft is able to fly 
hands-off with 
appropriate trim settings

Hands-off Flight 
Stability Test

Static Thrust Model

Å Failure occurred beyond modeled 
values within 5%

Å Failure occurred with a total of 
39.42 lb applied

Å !ǾŜǊŀƎŜ ŘŜŦƭŜŎǘƛƻƴ ƻŦ лΦтуέ ŀǘ 
2.5g load

Å Note that 1 G = 15 lbs

Failure point

Design Models Test Results

Safety Factor 2.0 2.1

Ultimate Load 5.0 g 5.26 g

Ultimate Load Test

Front Wing Rear Wing

Experiment Deflection at 
2.5g

0.6875 in 0.875 in

Airfoil Model Deflection at 
2.5g

0.853in 0.751 in

Average Error:
1.5g to 3g

32.1 % 14.2 %
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Experimental Data

Data Sheet Balsa Properties

Experimental Balsa Properties
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Experimental Data

Data Sheet Balsa Properties

Experimental Balsa Properties

Material YieldMaterial Yield

Tip Deflection Testing

Performance Variables

Weighting

Single Dual

Score SW Score SW

Ground Clearance 40% 4.5 1.8 10.0 4.0

Weight 30% 10.0 3.0 8.0 2.4

Efficiency 10% 10.0 1.0 9.0 0.9

Directional Stability 10% 1.0 0.1 10.0 1.0

Structural Integration 5% 10.0 0.5 5.0 0.3

Knowledge Base 5% 10.0 0.5 8.0 0.4

100% 6.9 9.0

Project Management
Project Manager

Spencer Riggs

Assistant Project 

Manager

Scott Lowery

Chief Financial 

Officer

Barrett Sleeper

Webmaster

Oleg Usmanov

Testing Engineer

Jonathan Todd

Manufacturing 

Engineer

Michelle Tamayo

Systems 

Engineer

Joshua Fromm

Software 

Engineer

Oleg Usmanov

Safety Engineer

Andrew Bell

Aerodynamics:

Configuration

Stability

Performance

 

Avionics:

Sensors

Telemetry

Actuation

Structures & Materials:

Material Selection

Aerodynamic Structure

Fuselage Structure

Fuselage Design & Mission 

Analysis:

Payload Integration

Landing Gear

Fuselage Configuration

Propulsion:

Thrust

Power Budget

Motor Configuration
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ElectriCalc Results and Experimental Data Comparison (NiMH)

 

 

Experimental Data

ElectriCalc Data

Corrected ElectriCalc Data

14 NiMH cells
Å 15 x 8 E propellers

Å Discrepancies:

Å Cell conditioning

Å Cell resistance tested at 35A

Å Spec sheet cell resistance measured 
at less than 0.5 A

Å Correction factor = 1.3 (30%)


