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FRR Overview
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1. Launch Vehicle
Å Layout
Å Recovery
Å Performance

2. Full Scale Launch
Å Predictions
Å Results

3. AGSE Design
Å Platform Dimensions
Å Construction

4. AGSE Subsystems
Å Robotic Arm 
Å Rocket Raising System
Å Igniter Inserter

5. Requirements Verification
6. Conclusion



Vehicle Design - Layout
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Vehicle Design - Weight
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Component Pounds

Nosecone 3.0

Forward Airframe 5.2

Aft Airframe 4.9

FinSection 8.8

Motor 8.1

Parachutes 3.1

Total 33.7



PayloadIntegration

5



Flight Stability
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ÅCenter of Pressure (inches from nose): 76.3
ÅCenter of Gravity (inches from nose): 64.5
ÅStatic Stability Margin: 2.15
Å±ŜǊƛŦƛŜŘ ǳǎƛƴƎ hǇŜƴwƻŎƪŜǘΣ .ŀǊǊƻǿƳŀƴΩǎ 9ǉǳŀǘƛƻƴǎΣ ŀƴŘ CƭǳŜƴǘ 

CFD which were +-0.1 from actual

Center of Gravity Center of Pressure



Vehicle RecoveryςEvent Sequence
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Apogee

1000 ft

700 ft

упέ aŀƛƴ 
Parachute

пуέ aŀƛƴ 
Parachute

муέ 5ǊƻƎǳŜ 
Parachute



Å 92.9 feet per second on the drogue 
parachute, slowing the entire rocket after 
apogee

Å 75.6 feet per second for the drogue, 
slowing only the lower airframe

Å нлΦн ŦŜŜǘ ǇŜǊ ǎŜŎƻƴŘ ŦƻǊ ǘƘŜ пуέ ƳŀƛƴΣ 
slowing the nosecone and upper airframe 
section

Å мпΦс ŦŜŜǘ ǇŜǊ ǎŜŎƻƴŘ ŦƻǊ ǘƘŜ упέ ŀƴŘ 
drogue, slowing the middle airframe 
section and fin section

Vehicle Recovery - Parachutes
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Å Two avionics compartments:

ïStratologger SL100, 
Stratologger CF, two 
Entacore AIM 3.0 
altimeters, 9V batteries, 
3D printed ABS sled, and 
GPS

ïForward avionics: ARRD 
ммллΩΣ ƴƻǎŜŎƻƴŜ ŦǊƻƳ 
ǳǇǇŜǊ ŀƛǊŦǊŀƳŜ млллΩ

ïAft avionics: Drogue 
charge at apogee, Aft and 
Ŧƛƴ ǎŜŎǘƛƻƴ ŀǘ тллΩ 

Vehicle Recovery - Avionics
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Vehicle Recovery System - Tests 
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ARRD performance tests

Å Complete release of eye-bolt on all 

tests
Å Successful at 0.1 grams black 

powder

Ejection Tests
Å Drogue Chute 2.1 g charge
Å Main Chute 3.3 g charge in nose
Å Main Chute 2.2 g charge in fin section



Mission Performance ςKinetic Energy
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Main Nosecone Kinetic Energy

Main Fin Section 

Kinetic Energy

Vehicle Under Drogue Velocity


