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Diameter 4.025

Fin Span 12.025
Center of Pressure  76.287




Viaterials

iberglass, G10
m Aero Pack and is constructed from

through the wall to the 54 mm
ve the aft edge of the airframe.
e with West Systems 2-part
1 a fiberglass inlay across the



ue tube, and carbon fiber.
ities and was reasonably priced.



tatic Stability Margin

Length: 112.6250 In. , Diameter: 4.0250 In. , Span diameter: 12.0250 In.
Mass 33.380646 Lb. , Selected stage mass 33.380646 Lb.

CE Skl e W o Stability Margin
1.91 with motor

Center of Gravity

Center of Pressure

Stability Margin = (CP-CG)/Diameter



fety Verification &
Testing Plan

in is responsible for ensuring that all safety
and risk assessments are followed.

rthwest lege Space Center has a 5000

t waiver from the U he Canadian aviation
yencies. We launch our rockets from 8:00am to 12:00pm
Saturday’s and Sundays.

| les and Regulations
al Failure Modes and Mitigation



tion & Justification
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Motor has enough thrust to get the rocket
“safely off the launch rail.

 Motor has enough thrust to achieve the
predicted altitude.



to-Weight Ratio

Pounds of Thrust/Weight of Skybolt

Total Impulse | Average Thrust [ Maximum Thrust | Loaded Ratlo
el Weight | Total Avg. Max ZocS:jm LI]]:t i
titude S
(Ibs) | Impulse | Thrust | Thrust (fps)

Rail Exit Velocity
55.11 fps



Vehicle Verification

d Tests
ion Examinations
pections

Data Analysis



Inspection and Tests
pections
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_ agement System
e Fin Ca
* Recovery Syst




Alrframe

510 Fiberglass
onnected with West

astened with

.'.o ' Fastened with #2 56 Nylon Machine Screws



Ebay Locin

Batteries

Altimeters

PerfectFlight

MAWD
Altimeter

Ebay Concept

15 of the
redundant dual
deployment
avionics system






0.00

0.00 1065.32 938.83 12.91 72.74 7.27 1.09 0.01 16.27 1.22
0.19  1020.05 893.69 12.88 69.41 14.21 2.86 0.01 31.80 1.22
0.71 990.12 863.54 12.84 67.24 20.94 5.29 0.01 46.84 1.22
154 966.76 839.67 12.81 65.54 27.49 8.37 0.01 61.50 1.22
2.66 949.45 821.55 12.78 64.29 33.92 12.08 0.01 75.88 1.22
4.04 932.14 803.17 12.75 63.01 40.22 16.42 0.01 89.98 1.22
5.68 914.83 784.53 12.72 61.70 46.39 21.37 0.01 103.78 1.22
7.56 897.52 765.66 12.68 60.37 52.43 26.91 0.01 117.28 1.22

Sample data with CTT K660 motor



Flberglass reinforcement
e Aero Pack Tail Cone and Motor Retainer



Recovery System

* Recovery harnesses - 9/16" tubular
nylon.

* Drogue harness - 30 feet long.

* Main harness - 20 feet long.

 FEach harness end is connected to a 3/8
closed eyebolt with quicklinks.

77
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3BCovery System Properties

Recovery System Properties
Drogue Parachute
Manufacturer/Model Sky Angle Cert3
Size . . e
Altitude at Deployment (ft 5,280
Velocity at Deployment (ft/s m
~~ .~
E

Recovery System Properties

Main Parachute

Terminal Velocity (ft/s

Recovery Harness Material |

™~

Harness Size/Thickness (in)

Recovery Harness Length (ft)

Harness/Airframe
Interfaces

Kinetic

Energy
During




Science Payload

Preliminary Instrumentation Block Diagram



;)avl ac Subsystems

icon photo detector

ature/humidity These will be used to take readings on
descent and after landing.

This will be used to activate the devices
and integrate the data collected.

kz data logger collects the data directed
' ugh the micro controller from the

sensors. It stores this data for retrieval
after landing.

Adafruit Data Logger

This takes the readings from the
barometric sensor and velocity and
calculates when to deploy the velocity
reduction system flaps.

HiTec HS 645MG Ultra This controls the velocity reduction
Torque Servo system flaps.

BMP 085 Barometric

Sensor

Arduino Pro Mini



Payload Verification

Requirement

Design Feature

Verification Status

The payload shall gather data for
studying the atmosphere during
descent and after landing.
Measurements shall include
pressure, temperature, relative
humidity, solar irradiance and
ultraviolet radiation. Measurements
shall be made at least every 5
seconds during descent and every
60 seconds after landing. Surface
data collection operations will
terminate 10 minutes after landing.

Arduino
microcontroller-
based sensors

Test Work in Progress

The payload shall take at least 2
pictures during descent and 3 after
landing.

The payload shall remain in an

Multiple Cameras

Cameras
purchased

all surface operations.

orientation during descent and after oriented Test

landing such that the pictures taken appropriately :

portray the sky toward the top of the Workin Progress
frame and the ground toward the

bottom of the frame.

The data from the payload shall be

stored onboard and transmitted 900 MHz

wirelessly to the team’s ground transmitter Test Work in Progress
station at the time of completion of &receiver




Payload Test Plan

omponent as it’s built
e data for each
Integrate one
~ verify it’s function
'« Ground test entire sy
Flight test payload

nent at a time and
atisfactorily
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