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Background

A AlAA hosts annual Design, Build and Fly Competition

Select Preliminary
Design Trades

Software predicts:

A 2007/2008 Mission: Design, build and test an aircraft Aircraft Motor
capable of carrying variableonfiguration 7 Ib Performance A w x Configuration Configuration
payload Constraint Chart performance | R ol -

A Team vertically integrates personnel across comentionall | tanard | TwneWhne | BWm ] B0 | conventional performance Variables Single Dual
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A Vehicle to be added to RECUV research fleet E -
. E Design Point:
A Team placed 5" out of 60 competitors 32:6 0clf, 0:595 ol
Requirements and Objectives | ° e e e ¢ Wing Construction
e (] ALigh'Fweight PROS AManufacture ARepair ADurable
Stall (40 f/s) ATorsionalstrength ADurable
. : ! ! ! CONS ABending strength AHea ARepair AConstruction time AConstruction time
A Requirements b a0 % N S - Cons | Reepr Consucton FCorsicion'
A Aircraft must be fixed wing and electrically powereg FUS@'QQG
A Aircraft footprint must be less than 5 ft x 4 ft Construction
A Takeoff distance must be less than 75 ft
A Wings must support 2.5G load F nal Des|gn
A 1stcompetition mission: max laps without payload
. .. : ; T . Upper/Lower Wing Construction
A 2" and 39 competition missions: 2 laps with one of Design Front | Component Delivery Mission Payload Mission - pr'gam et balsagskin
the payloads shown below Parameter | Wing ) Motors Neu 1107/2Y-3400 © Foam Core: EPS 1.1 IB/ft
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A ODbjectives . . . CFE Al 9 fUExperinental Rebish
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: . .. : w Vertical Joiner
ADeSIQH, build and ﬂy Competltlve alrcraft Area 3.33 ft 6.25 ¢ 80 irF Propellers APC 18 x 10 APC 15x 8 w 1/8Minch balsa sheet
: L Eppler Speed Controller Castle Creations Phoenix-45 » Fuselage
ACarry highvolume payloads for RECUV Airfoil PP | EpplerE216  Fiat Plate p el
AVolume: 1 f# Incidence 13 13 0° Fuse 40 A Slo-Blo w 1/16%" inch balsa sheet
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asSed alray antenna
ACameras Aerodynamlcs Propulsion Structures
Project Management T ey ummay
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; i i Lows : : A Ent|re deS|gn S|mU|at6d A TeSt ObJeCt|Ve Hands OF Fight Statity Test A Discrepancies:
e | S e, | | e, In Athena Vortex Lattice A Determine severity of cwl . ] A Cell conditioning
o prior to integration pitch divergence | A Cell resistance tested at 35A
Magﬁfg%:; nnnnnnnnn — A Model includ t % A S S A Spec sheet cell resistance measured
Emgineer e Tod O e |nC udaes accurate A Parameters Recorded 116 117 118 119 120 121 122 123 124 125 126 127 at less than 0.5 A
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Work Breakdown
Structure

A Servo travel
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A Neutral point
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A Test Results
A Aircraft is able to fly

A Lift distribution
A Downwash

Thrust, Ibs

handsoff with B =

A Stall characteristics

A Dynamic response of
aircraft to stability modes
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= Experimental Data
= ElectriCalc Data
—Corrected EIectnCaIc Data
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Cr?art Aerodynamic Hands_ (-)ff Hlight Static Thrust Model
Model Stability Test
M ISSIO n Payl Oad OVG rVI eW A Failure occurred beyond modeled | : : :
values within 5% Tip Deflection Testing
— _ _ _ Passenaer Carao Pallet A Failure occurred with a total of Front Wing | Rear Wing
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