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AERODYNAMICS

Wind Tunnel Testing

Obtain lift, drag and 

pitching moment

Compare results to 

analytical predictions

Stability Testing

Obtain stability modes

Aircraft

Increased tail sizes based off stability testing

Eliminated Dutch Roll Mode, reduced  gyroscopic effect

Included rudder trim tab

Reduced affects of motor torque

Modified fuselage design to reduce drag

Electronics

Switched to a 2.4GHz control system from 900MHz

Allowed for mixing of control surfaces for better control

Allowed for exponential control which eliminated over control in the roll mode

Reduced GPS overlay board size

Switched to surface mount components to reduce volume and mass

Launcher

Switched to torsion spring

Eliminated original size requirements

Switched to track style instead of contained tube

Flight

Goal:  Steady, controllable, 10 minute flight

Result:

Stable, controllable, steady flight

Satisfactory thrust, lift, and drag

Imaging System

Goal:  Overlay and transmit GPS and video data

Result:

Successful overlay

Too much interference for transmission

Launch System

Goal:  Steady, repeatable launch

Result: 

Repeatable launch

Failed integration

Project Objectives and Requirements

Design Alternatives

Final Design

Experimental Results

Conclusions

Project Management

Requirements

Fixed wing aircraft constrained to < 6in in all dimensions

Remote Controlled

10 min flight duration

Image at least every 30s with time stamped location

Concept of Operations

PROPULSION

Thrust Testing

Obtain static vs. 

dynamic thrust 

correlations

Battery Discharge 

Demonstrate mission 

duration

ELECTRONICS

Camera Blur Testing

Demonstrate camera 

blur requirements

GPS/Video Overlay

Demonstrate 

capability to overlay 

GPS onto video

Motor Off
Motor On

GPS/Video Overlay

Aircraft

Compared different planforms

Inverse Zimmeranchosen for high lift coefficient and high 

L/D ratio

Thin, reflexed, cambered airfoil selected using XFLR5

Input the following ranges of airfoil characteristics

Output Clmax, Cd, �.stall, Cm

Used selection index to select final airfoil

Initial tail surface sizing done in AVL and MATLAB

Launcher

Compression Spring
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Accelerate aircraft to cruise velocity, 15.5m/s (34.7mph)

Electronics

Imaging

Video Camera

GPS

Custom circuit to overlay GPS onto video

Control

900MHz receiver and transmitter combination

2.4g Blue Arrow Servos

Inverse 

Zimmerman
Zimmerman Rectangular Elliptical

Airfoil Characteristics

Thickness

Camber

Reflex 

Pos. Camber

Pos. Reflex

Fall Work Breakdown Spring Work Breakdown

Design Complexities with Low Reynolds Number Flow

Low Reynolds Number Flow

MARVLIS Reynolds Number: < 110,000

Commercial Aircraft Reynolds Number: > 500,000

Low Aspect Ratio Wing

Flow dominated by wing tip vortices

Causes instability

Reduces generated lift

Inaccurate Analytical Software

XFLR5
Viscous, low Reynolds number solver

Inaccurate with low aspect ratio wings

Xwing
Viscous, low Reynolds number solver

Accurate with low aspect ratio wings

Research code currently under development at University of Colorado

XFLR5 model of spanwisetip vortices 

propagation at �.=8

Transmit

Image

Time/Position stamp image

Launch ReceiveLand

Control MAV via remote

Fly
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GPS Overlay Board

Static vs Dynamic Thrust

Wind Tunnel Testing

Battery Endurance Test

Fuselage Design

Original Design compared to  

Final Design

GPS Overlay Board

MAV Final Design Launcher Final Design Flight Test Images


