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PROJECT OVERVIEW



MISSION 

OBJECTIVE

Develop and launch a high-power rocket following similar 
procedures and guidelines as required by the Spaceport 
America Intercollegiate Rocket Engineering Competition. 
Included in this purpose are several goals: 

 Develop a professional rocket capable of launching an 
eight-pound payload to a target apogee of 10,000 feet 
by March 30, 2021. 

 Complete the minimal systems for base operation no 
later than February 27, 2021. 

 Maintain high levels of professionalism and 
communication. 

 Provide team members with real world engineering 
team-based work experience that can be referenced 
in internship and job interviews.



BUDGET Total

$1200

Structures

$300

GNC

$450

Payload

$450



MAJOR MILESTONES

Feb. 27, 2021

Manufacturing Completed

Mar. 30, 2021

Launch Day 



STRUCTURES
BRENNEN DOVER ● JAYSON DAVIS ● JOSH HALLIDAY



ROCKET DESIGN



ROCKET FLIGHT 

SIMULATION

Velocity Off Rod:  48.5 ft/s

Max Velocity:   1037 ft/s

Max Acceleration:  390 ft/s2

Apogee:    10304 ft

Time to Apogee:  25.2 s

Optimum Delay:  20.7 s

Flight Time:   198 s

Ground Hit Velocity: 27.6 ft/s

Motor Configuration: M2400T



ROCKET 

LAYOUT



PAYLOAD EJECTION

At 1000 ft avionics bay 
triggers main ejection 

charge.

Top tube and nose 
cone assembly detach 

from coupler.

Shock cord gains 
tension and pulls on 

the main chute.

The main chute pulls 
other end of shock 

cord.

Tension on shock cord 
pulls block on rail 
which also pushes 

payload out of rocket.

Main chute deploys and 
payload falls away from 

rocket.



Additional Structures FMEA found here

https://docs.google.com/spreadsheets/d/1pI-8yTj20R5iSFwDypJkDi1tGRDvEvCnIDt-nGiW46U/edit?usp=sharing


STRUCTURES PARTS AND EXPENDITURE LIST

Part Name Material Source Quantity Total Cost

Nose cone Fiberglass w/ aluminum tip Madcow Rocketry 1 $0.00

Body Tube (Top, Center, Bottom) Carbon Fiber Composites Lab 3 $0.00

Fins Fiberglass McMaster Carr 4 $50.00

Centering Rings/Bulkheads Plywood Hardware Store 3 $25.00

Inner Tube Blue Tube Apogee Rockets 1 $40.00

Rail Buttons Aluminum Machined 2 $3.00

Shear Pins Nylon Lab TBD $0.00

Boat Tail Carbon Fiber Covered ABS 3D Printer/Composites Lab 1 $50.00

Coupler Blue Tube Apogee Rockets 1 $21.35

Epoxy N/A Hardware Store N/A $40.00

Epoxy Filler N/A Lab N/A $0.00

Spray Paint N/A Hardware Store N/A $20.00

TOTAL $249.35



STRUCTURES SCHEDULE

30 Jan.

Tail Cone Printed

All Parts Ordered

GPS mount ready to be cut

6 Feb.

Centering rings cut

Payload Deployment block cut

GPS mount cut and epoxied in nose cone

Tail cone reinforced with carbon fiber

13 Feb.

Fins cut and sanded

Fin and airbrake slots cut into body tubes

All holes drilled in body tubes

20 Feb.

Fins inserted and filleted with sensors in place

Tail cone attached with thermal sensor

Shear pins and rail buttons made and attached

27 Feb.

Double check components

Finish outstanding tasks

Decide on rocket aesthetics

13 Mar.

Rocket design completed

30 Mar.

Launch Day



GNC
BRAYDEN SMITH ● DERRICK WALKER ● GREG HILL



GNC GOALS

 Recover the rocket safely

 Air brakes design and implementation

 Gain an understanding of:

 Relationship between high-powered rockets, their materials and 

their environment

 Physical anomalies (stress, strain, vibration, temperature, 

pressure, etc.) that occur during flight

 How to better optimize a rocket for flight

 How to reduce failure points



GNC MISSION PROFILE

01

Electronics loaded 
onto rocket; switch 

primed
02

Switch activated on 
launch pad, data 

collection starts, GPS 
starts broadcasting

03Launch 04

Apogee calculated by 
Arduino from 

accelerometer data

05

Initial air brake 
deployment

06

Apogee calculated 
with new coefficient 

of drag
07Air brakes retracted 08

Apogee, drogue 
chute deployed

09
Main chute deployed 

at 1000 feet
Rocket recovered by 

tracking GPS



SYSTEMS 

OVERVIEW

Separation of jobs

Arduino in charge of data 

collection

Stratologger or Eggtimer 

Quantum Altimeter



AVIONICS BAY



GNC MANUFACTURING AND TESTING PLAN

30 Jan.

Begin machining aluminum 
parts

3 Feb.

All parts purchased

10 Feb.

All air brakes parts 
machined

27 Feb.

AV bay and air brakes 
manufacturing complete

6 Mar.

Air brakes coding finished 
and tested

13 Mar.

Wind tunnel testing 
complete

30 Mar.

Launch Day



GNC EXPENDITURE LIST

Part Name Material Source Quantity Total Cost

Main Parachute (96”) Ripstop Nylon Top Flight Recovery LLC 1 $150.00

Drogue Parachute (48”) Ripstop Nylon Top Flight Recovery LLC 1 $56.00

Main Shock Cord (30’) 2500 lb. 3 Loop Braided Kevlar Rocketman Parachutes 1 $48.00

Drogue Shock Cord (20’) 1200 lb. 3 Loop Braided Kevlar Rocketman Parachutes 1 $23.50

Servo Motor N/A ECEn Shop 1 $5.00

SEN0295 (pressure sensor) N/A Mouser 3 $20.70

Thermocouple Amplifier MAX31855 N/A Adafruit 1 $15.00

Threaded Rod Zinc Plated Steel Home Depot 3 $6.78

Eyebolt Zinc Plated Steel Home Depot 2 $1.18

9V Battery N/A Home Depot 4 $14.00

Wood Birch Plywood Home Depot N/A $26.55

Pull Pin Kit N/A Lab Rat Rocketry 1 $12.00

TOTAL $378.71



PAYLOAD
BRANDON SUTHERLAND ● DUNSTAN CHI



PAYLOAD GOAL AND MISSION PROFILE

Ground station 
containing drone is 
ejected from rocket 
with payload ejection 
system.

01
Ground station lands 
under personal 
parachute and opens, 
exposing and prepping 
drone for flight.

02
Drone awaits arm 
command after ground 
crew has established 
line of sight.

03
Once line of sight has 
been established, 
drone is armed 
remotely and begins 
autonomous survey of 
surrounding area with 
camera.

04
Once surveillance is 
complete, the drone 
will return to the 
ground station where 
the ground crew 
control will assume 
control of the drone 
and safely land it.

05

Demonstrate the capabilities of a compact autonomous drone to fly and 

perform surveillance of surrounding terrain after transportation in a rocket.



DRONE  AND GROUND STATION

 Drone is contained in 

deployable ground station

 Ground station is equipped 

with parachute and automated 

release

 Lead-screw driven joints push 

station upright during unfolding

 Drone unfolds and flies free of 

ground station



Additional Payload FMEA found here

https://docs.google.com/spreadsheets/d/1fTUoFFXq0q6PCHpJKfsAPXsMc3TcxuDQUJbrfnBB8kE/edit




PAYLOAD MANUFACTURING AND TESTING PLAN

12 Feb.

Payload landing station built

19 Feb.

Payload landing station testing

5 Mar.

Drone Built

12 Mar.

Drone Testing

19 Mar.

INav implementation

30 Mar.

Launch Day
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