
Peregrine Return Vehicle
2007 Aerospace Engineering Senior Design 

Project Objective:

Old Method:

New Method:

½ Scale Model

Avionics Test Vehicle

¾ Scale Model

Full Scale Model

• Combined weight of Vehicle, EOSS telemetry beacon, and 
payload must not exceed 26 lb
• Payload weight 8.3 lb.
• EOSS telemetry beacon weight 2.7 lbs
• Vehicle structure and subsystems must weight < 15 lbs 

• Vehicle must carry five, 4.7-inch cubical student-built 
science payloads, weighing 1.65 lb each.
• Vehicle must have the necessary volume to 

accommodate payloads, subsystems, and internal 
structure.

• Ground Impact velocity must not exceed 15 ft/sec 
• Vehicle structure must be durable and resilient to 

withstand heavy shock loads
• Parachute touchdown required (no runway available)

• Vehicle must be able to land within ¼ mile of an intended 
target chosen prior to launch.

Requirements Overview:

• Glider carried up to ~92,000 ft via 
weather balloon and glider is cut 
away just prior to burst.

• High altitude parachute will be cut 
away at ~18,000 ft
– Due to FAA restrictions, the glider 

will under parachute until ~18,000 ft
• Glider pulls out of dive and flies 

toward its target, using an onboard 
autopilot to fly the aircraft

• At ~1000 ft above target a parachute 
is deployed in order to reach required 
landing speed.

Configuration:
• Payload is tethered
• Beacon sends position information
• Parachute deploys after burst
Issues:
• Current System offers no control
• Drifting occurs in ascent and descent

– Launched with winds < 15 knots

Recovery:
• Can’t predict terrain of landing site
• Possibility of unrecoverable payloads
• Long/Difficult hikes probable

To provide the Colorado Space Grant Consortium with a 
reusable vehicle that can return student built science 
payloads to a selected target.

Design Alternatives:

Preliminary Concepts:

Glider

Flying Wing Traditional
Canard/
Tandem

Biplane Twin Fuselage

Pros :
*Structure

*Simple Airframe
*Potential for 

greater efficiency
*Experience

Cons :
*Control

*Pitch Damping

Pros :
*Comfort with 

analysis
*Stability
*Controls

Cons :
*Less original /

exciting

Pros :
*Potential for high 

L/D
*Potential for 
favorable stall 
characteristics

*Chute 
deployment

Cons :
*Design Expertise

*Potential for 
deep stall

Pros :
*More Lift per 

span

Cons :
*Wing 

Interference

Pros :
*Structure
*Modular

Cons :
*Complexity

*Chute 
Deployment

Final Design:

Foam 
sections of 
glider body

Internal 
framework 
and support 
structure

Glider body and 
subsystems

Fuselage and 
subsystems

Dimensioned Wire-frame

Project Models:

Body Fabrication:

Airframe Fabrication:

Avionics Integration

Fabrication:

• EPS foam cut on hot wire CNC 
(flyingfoam.com)

• Wing transition sections cut by hand

Initial full body lay-out Initial winglet lay-out

• Foam sections vacuum bagged with fiber 
glass

• Strategic application of Carbon Fiber
– Leading Edges
– Nose and Parachute Tube 

Vacuum Bagging
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GPS Speed
Wind Speed

Air Speed

~0.05-0.06 @ 
~30 kts

~8-9 @ ~30 kts

Actual
(3/4 Scale)

0.017 @ 48-50 
kts

~0.02-0.03Vehicle Cruise 
CD

12.4 @ 48-50 kts~9.8-12.2 
optimum

L/D

Actual
(Full Scale)

Predicted

Hot Air Balloon (2 flights):

Test Results:

Aircraft Performance Data

Altitude:  6500 ft AGL
Cross Range: ~5 miles
Distance from Target:  0.3 miles

Testing:

Organization and Project Structure:
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Project Budget:
Project Expenses by Catagory

Foam Core Wings

Aircraft
Skin/Components
Payload Frame

Avionics

Sensors/Electronics

Recovery

Power System

Video System

Testing

Documentation

Project Funding by Source

Department Funding

40% Education Discount
(Micropilot)

Engineering Excellence
Funding

Space Grant Funding

UROP Funding

Benjamin Reese

Jason (and 
Mollie) 

Patterson

Zachary Hazen

David Akerman

Gregory Goldberg

Jennifer Getz

The Team:

Faculty Advisors:
Dr. Lee Peterson

Dr. Robert Culp

ASEN

ASEN
Dr. Donna Gerran

Chris Koehler

ASEN

COSGC

Project Sponsors:


