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Mission Statement

4



Mission Statement

The AIAA OC Section team will construct a rocket that controls its ascent with air 
brakes to collect data to carbon dioxide levels one mile into the troposphere 
down to the crust of the lithosphere.
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Mentors/Partners in Industry and 
Education
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Mentors in Industry and Education

● Robert Koepke 
○ Electrical Engineer, Programmer, Level 2 NAR

● Jann Koepke
○ Artist, Mother, Level 1 NAR
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Partners in Industry and Education

● Dr. James Martin
○ Degrees from West Virginia University, Massachusetts Institute of Technology, George 

Washington University

● Jonathan Mack
○ Electrical Engineer, Programmer

● Guy Heaton
○ Mechanical Engineer

● Mike Stoop
○ Fiberglassing, Programming, Design
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Vehicle
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Vehicle: System Diagram 10



Vehicle - Design

11



Vehicle - Design

● Length - 77.5 in
● Diameter - 4 in
● Semi Span of Fins - 3.25 in
● Total Mass - 9486.096 g
● Motor Choice - Cesaroni K661
● Recovery Subsystem

12



Vehicle - Design

● Stability Margin at rail 
exit: 2.033 calibers

● Center of Gravity: 
55.1429 in

● Center of Pressure: 
58.6132 in
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Vehicle - Design
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Smaller Fins: Not Usable

Heavier Bottom: Not Usable

Smaller Fins, Heavier Bottom: Usable



Viable Rocket Designs

Smaller Fins Heavier Bottom Smaller Fins, Heavier 
Bottom

Mass (g) 8797.648 10747.203 9486.098 

Kinetic energy (lb-ft)* 55.96 84.20 75.788

Parachute Diameter (in) 84 96 84

Total Length (in) 77.5 77.5 77.5

Semi span of fin (in) 2.75 4.5 3.25

Motor Aerotech K560W Aerotech K560W Cesaroni K661

Altitude (ft) with no air 
brakes in action

6356 5217 5869

Static Stability Margin 
(calibers)

0.66 1.40 0.86

Stability Margin at Rail 
Exit (calibers)

1.946 2.105 1.97

Mass Addition in Back (g) N/A 1470.0 785.0
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Pugh Matrix for the Three Rocket Designs 16



Leading Design 17



Motor Selection Comparison



Vehicle - Subsystems
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Vehicle - Recovery Subsystem
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Vehicle - Recovery Subsystem

● Primary set of recovery electronics - Stratologger CF Flight Computer
● Backup set - RRC3 Flight Computer
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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



Vehicle - Airbrake Subsystem
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Vehicle - Airbrake Subsystem
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Teensy 2.0
● 1.2” x  0.7” x 0.125”
● Arduino compatible
● Will independently control 

air brakes

Teensy 2.0, by Itself

Teensy 2.0, with Arduino-compatible wires



Airbrake Algorithm Flowchart 28



Vehicle - Airbrake Subsystem
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Scientific Payload
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Scientific Payload 31



Scientific Payload

K30 CO2 sensor

-2.25” X 2”

-17 grams
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Top View
Bottom View



Alternatives Considered 33



1. Micro SD Storage Board
2. PerfectFlite Pnut Altimeter
3. 9V Battery

Scientific Payload

34

1.

3.2.



Safety
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Safety

● The following items will be present and 
available for team member use whenever 
they are working, constructing the vehicle 
or payload, or launching.

● Safety goggles
● Rubber gloves
● Protective aprons
● Ear Plugs
● Leather gloves
● Respirators / Dust Masks
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Safety

Eye protection must be worn whenever there is a 
danger of:

● Dust, dirt, metal, or wood chips entering 
the eye. This can happen when sawing, 
grinding, hammering, or using power tools. 

● Strong winds during a launch (common at 
Lucerne Dry Lake)

● Chemical splashes when using paints, 
solvents, or adhesives

● Objects thrown (intentionally or 
inadvertently) or swinging into a team 
member

These types of gloves must be worn to protect 
the team member’s hands whenever there is 
danger of contact with a hazardous material:

● Latex or rubber gloves for possible contact 
with hazardous chemicals such as 
adhesive, paint, or thinners, or dangerous 
solid materials.

● Leather gloves to protect against impact, 
cuts, or abrasions (e.g. in the use of some 
power tools such as grinders)
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Safety

Team members will always work in a clean, 
well-ventilated area. Protection for a team 
member’s lungs (dust mask or respirator) must 
be used when:

● Working with chemicals emitting fumes 
(e.g. paints and solvents). In this case, the 
team member must wear a respirator.

● Working in an environment where there is 
dust (e.g. sanding and working with power 
tools). The team member must wear a dust 
mask.

Body protection, such as an apron must be worn 
whenever there is danger of:

● Splashes or spills from chemicals
● Possible impact from tools

Ear protection (plugs or ear muffs) must be worn 
whenever there are loud noises present, which 
include:

● Using loud power tools or hammers
● Launching larger rocket motors at launches
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Vehicle Risk Mitigation and Payload Risk Mitigation 39



Recovery Risk Mitigation 40



FMEA for Design and Environmental Concerns 41



Project Risk Identification 42



Educational Outreach
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Educational Outreach

IvyMax Presentation - Date TBD
● Our SL Team will present our team’s progress and mission to the IvyMax students 

and families.
● We will hand out fliers so they will have a better understanding of what we want to 

do. 
● Fliers will also be posted around the office, allowing people to spread them and raise 

awareness about our project.

44



Educational Outreach

Girl Scouts - Nov. 5, 2016

● Our team has presented to the Girl 
Scouts of Orange County and introduce 
them to the basics of rocketry

● Helped them build small model rockets, 
teaching them about rockets and the 
necessary components.

● They in turn, can tell their friends about 
our team and raise support in our 
community.
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Educational Outreach

Orange County Model Engineers 
Presentation - Jan. 7, 2016

● We will talk about our SL team and 
rocketry to the people attending the 
presentation.

● Fliers will also be spread out to the 
group.

● This non-profit organization is located 
in Costa Mesa
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Budget
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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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Budget - Funding Plan 
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● Sponsors
○ Apex Desks
○ Pegasus Management
○ Yogurtland
○ IvyMax
○ Velur Enterprises, Inc.

● Additional Funding plan
○ See’s Candies
○ Mary Kay cosmetics
○ Garage sale
○ Donations

○ Businesses and Aerospace 

Companies



Timeline

The timeline is available here. 
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http://www.verticalprojectile.org/documents.html


Scale Model
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