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How to Design a Rocket?

IREC Spaceport America Cup 22

10,000 feet target altitude

 COTS Motor

*»Payload > 8.8 Ibs and CubeSat
Form Factor

**Must be GPS trackable
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Team Structure

AETIENA

Payload Electronics
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Flight Dynamics
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Structures
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Avionics & Recovery
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Payload Structures

——= — Payload Adapter

Steel Eyebolt

CubeSat
Structure
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Payload Controls

BLDC
Motor

Brass Flywheel
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Payload Electronics

Power

Source

Camera by =
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Launch Vehicle Overview

Carbon Fiber

) _ Inertial Measurement Unit
Airframe & Fins

Experimental Payload Modular Aft System
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Flight Dynamics

OpenRocket| MATLAB Percent
Deviation

Apogee (ft) 10524 10437 0.827
Max Mach 0.890 0.873 1.91
Number

Static 1.64 1.66 1.22
Stability

Margin
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Flight Dynamics

Fin Thickness Sensitivity Analysis

3500 . T .
Rocket Fin Thickness:0.406mm
3000 F Rocket Fin Thickness:2.233mm | _|
Rocket Fin Thickness:4.06mm
Rocket Fin Thickness:5.887mm
2500 - Rocket Fin Thickness:7.714mm |
2000 A
£
S 1500 | | .
2 _.
= |
1000 | —
500 H .
0 I I i
_500 1 1 1 1 1
0 50 100 150 200 250 300

AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUTICS | AIAA.ORG SHAPING THE FUTURE OF AEROSPACE




Structures - Modular Aft

Student-Designed and Manufactured Components

. . Aluminum Fin Brackets
Carbon Fiber Airframe

\

~_ Carbon Fiber Fins

Aluminum Centering Rings Aluminum Thrust Ring
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Structures — Composite Materials

» Airframes
» Wet layup with sleeves
» ~40% lighter than COTS G12
» < $30 per foot

» Fins
» Custom Prepreg Layup
» ~ 20% lighter than COTS G10
» Increased flutter resistance
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Avionics & Recovery

Avionics Bay
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Avionics & Recovery

Primary Altimeter  Secondary Altimeter
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Charge Wells ' ‘ |

9V Battery Pressure Port Hole
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Avionics & Recovery

| /7

Drogue and
/
Apogee Payload

Deployment

1 Launch

17
AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUTICS | AIAA.ORG

ne

Maln & Payload
Parachute
Deployment

SHAPING THE FUTURI

E OF AEROSPACE



Payload Overview

30W BLDC Motor

Microcontroller
Brass Flywheel

14.8V Motor Battery

9V Battery Camera
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Payload Overview

Apogee@

Deployment
!
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Desired .
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Payload Overview

Great
Footage!
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Sizing Components for Control System

o 1 200 deg/s peak
ot & \ e ‘rn_.vj‘ 1
g Il / 1 Ipwwrw = IpLwpy,
| 30W, 3000 rpm BLDC motor
-2000 - -t pes - A .

Y e 77 20:1 Gear Ratio
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Payload Power Flow

Vi, =12V Tintr = 0.1 Nm Trw = 2 Nm
Iin = 33 amp Tlmtr —_ 3000 RPM (,()RW — 150 RPM
30W, 3000 RPM 20:1 Planetary
BLDC Motor Gear
[rwwpw

; = Wrw max = 203.4 deg/s
PL
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Payload Control Diagram

edesired V)
actual
*. »| Controller - Ziﬁ;i? S
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Payload Structure

2o

| Threaded Steel Rods

Fiberglass Plates

Fiberglass Plates
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Payload Electronics

Power Source Accelerometer

Barometric
Pressure $ e
Altimeter

Power Source
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Conclusion
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