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Motor Selection Comparison

Cesaroni 
Engines

Total 
Impulse (Ns)

Total Mass 
(g)

Max Altitude 
(ft), no air 
brake function

Max Velocity 
(ft/s)

Max Accel (ft/s2) Velocity at Rail 
Exit (ft/s, altitude ≈ 
8 ft)

K1085 (75 mm) 2378.7 2430 5413.85 653.11 616.23 61.73

K2000 (75 mm) 2331.5 2464.5 5363.22 380.05 734.17 90.328

K661 (75 mm) 2436.5 2527.8 5383.20 609.43 616.24 47.315

http://www.thrustcurve.org/simfilesearch.jsp?id=1423
http://www.thrustcurve.org/simfilesearch.jsp?id=1955
http://www.thrustcurve.org/simfilesearch.jsp?id=1961
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Vehicle - Recovery Subsystem
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Recovery Electronic Alternatives Considered 22



Vehicle - Recovery Subsystem
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Vehicle - GPS Tracking Subsystem
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Consideration of Other Alternatives for GPS System 25
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Vehicle - Airbrake Subsystem
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Airbrake Algorithm Flowchart 28



Vehicle - Airbrake Subsystem
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Engineering Payload
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System Diagrams and Schematics



Linear Actuator



Suspended Nose Cone+Payload
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Vehicle Risk Mitigation and Payload Risk Mitigation 39



Recovery Risk Mitigation 40
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Budget - Scale Vehicle

Description Unit Cost Quantity Subtotal

Scale Vehicles and Engines

3" Fiberglass Frenzy XL $200.00 1 $200.00

3" G12 Thin-Wall Airframe (12" length) $20.00 1 $20.00

3" G12 Coupler (6" length) $14.00 2 $28.00

3" G12 Coupler (9" length) $21.00 1 $21.00

HS-7980TH $190.00 1 $190.00

2-56 wire $10.00 1 $10.00

1/4" Machine Closed Eye Bolt $18.00 4 $72.00

Heavy unit easy connector $5.00 1 $5.00

Iris Ultra 72" Compact parachute $265.00 1 $265.00

12" Elliptical Parachute $47.00 1 $47.00

Cesaroni J240RL $85.00 1 $85.00

Total Scale Vehicle Cost $943.00
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Budget - Vehicle Cost

4" G12 Coupler (12" length) $31.00 3 $93.00

4" G12 Coupler (8" length) $21.00 2 $42.00

4" Fiberglass Frenzy XL $300.00 1 $300.00

4" G12 Airframe (12" length) $23.00 1 $23.00

75mm Aerotech K560 $70.00 3 $210.00

HS-7980TH $190.00 1 $190.00

2-56 wire $10.00 1 $10.00

Aero Pack 75mm Retainer (Fiberglass Motor Tubes) $44.00 1 $44.00

Shock Cord Protector Sleeves of Kevlar $10.00 3 $30.00

1 Inch Black Climbing Spec Tubular Nylon Webbing $12.00 2 $24.00

3/8" Machine Closed Eye Bolt $30.00 4 $120.00

4" G10 Airframe Plate $6.00 8 $48.00

3" G10 Airframe Bulkplate $5.00 8 $40.00

3" Aluminum Bulkplate $15.00 4 $60.00

4" Aluminum Bulkplate $20.00 4 $80.00

4" Coupler Bulkplate $4.00 4 $16.00

3" Coupler Bulkplate $3.50 4 $16.00

Electric Matches $1.50 60 $90.00

Aero Pack 54mm Retainer (Fiberglass Motor Tubes) $29.00 1 $29.00

Cesaroni K661 $150.00 5 $150.00

Total Vehicle Cost $1,620.00
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Budget - Recovery

Recovery

Iris Ultra 120" Compact Parachute $504.00 1 $504.00

24" Elliptical Parachute $60.00 1 $60.00

4F Black Powder Kept by mentor

Batteries (9v, 2 pack) $7.00 3 $21.00

Battery Holder $1.00 5 $5.00

Stratologger CF Flight Computer $55.00 1 $55.00

RRC3 Flight Computer $70.00 1 $70.00

PerfectFlite Pnut (2 units) $55.00 2 $110.00

Total Recovery Cost $825.00
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Budget - Payload

Payload

K30 CO2 Sensor $85.00 1 $85.00

Arduino Uno kit (includes LED, resistors, regulators, etc) $35.00 1 $35.00

SD card + Adapter $10.00 1 $10.00

PerfectFlite Pnut Altimeter $50.00 2 $100.00

Lithium Ion Batter (rechargable) $100.00 1 $100.00

Total Payload Cost $330.00
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Budget - Payload and Educational Outreach 52

GPS System

Whistle GPS Dog Tracker Kit $75.00 1 $75.00

Cellular Service Fee (3 months free, 5 months to pay) $40.00 1 $40.00

Total GPS Cost $115

Educational Outreach

Color fliers (250 copies) $170.00

Total Educational Outreach Cost $170



Budget - Travel

Travel (7 Members)

Trips to Lucerne ($2.80/gal, 112mi; $21.00 per trip per car)

Huntsville, Alabama (roundtrip plane ticket) $332.00 7 $2,324.00

Hotel (4 rooms, 6 days) $130.00 24 $3,120.00

Hotel (2 people per room, 6 days) $25.00 6 $1,050.00

Total Travel Cost (Estimated) $6,494.00

Total Estimated Project Expenses $10,497
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Timeline
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http://www.verticalprojectile.org/documents.html

