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Team Structure
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HPRC Team History

WPI AIAA

Founded in 2018 &

Major Growth from 2019-2022 282
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Intercollegiate Rocket
Engineering Competition

SPACEPORT AMERICA®
Cup

9 Spaceport America, NM -

@ 10,000 ft Target Altitude

& 140 Student Teams




2022 Reflection

Challenges

« First fime at Spaceport America

* Vehicle broke up during flight

« Lessons learned on safety and
checklists

Scores & Awards

« Team Sportsmanship Award
« 39in Technical Report

« 11™Min Design Quality

« 48™ Overall




Milestones

IREC 15T PROGRESS CRITICAL DESIGN 3'd PROGRESS
PROPOSAL REPORT REVIEW REPORT IREC
10/22 12/22 01/23 04/23 06/23
PRELIMINARY 2ND PROGRESS TECHNICAL REPORT
DESIGN REVIEW REPORT 05/23
12/22 02/23



Mission Goals




Rocket

Reach an apogee of 10,000 feet
Safely deliver robotic payload

Payload

Deploy weather station packages from

autonomous quadcopter
Fly to designated GPS waypoints
Transmit data for analysis

Electronics &
Programming

Track and monitor vehicles
Control airbrake actuation
11
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Structures




Strength

Ease of Assembly




Fins Nosecone —

| Motor

Retention = Couplings -
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Couplings




Complete Engineering Design Cycle

Analysis Manufacture
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Composite
Materials







Flight
Controls




High-performance

Robust Design Principles




Electronics

Airbrakes —
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Airbrakes







Simulation and Contro
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Electronics
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Flight Computer

Realworld State

p

raw sensor data

Sensor Board

o

(

}
break;
case PRELAUNCH:

if (launchDetect())
{

avionicsState = BOOST;
boostTimer.reset();
state_start = millis();
}
break;
case BOOST:

it (boostTimer.check() == 1)

{

it (motorBurnoutDetect
I
L

burnoutTimer.reset
state start = millis

avionicsState = COAST;

break;

[

)

¥

»

Dynamical Model
+ Physics

Arbrake Actuation

A

v

Calibration + Filtering

filiered sensor data

/ Controller Board

L

EKF Prediction Step

EKF Update Step

siate estimate

N

o

conirol output
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Safety

Reliability
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Rockef Recovery
Electronics

Main
Parachute

~__ Drogue
Parachute

Payload
Parachute

| Payload Recovery
Electronics
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Redundant Design

Rocket Recovery Payload Recovery







Subscale Launches
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Weather
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Mission Inspiration




Payload
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Weather Station Cubes
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Payload Piston Quadcopter Retention System Payload
Recovery i Adapter
Bay Parachute

Payload System Architecture
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Quadcopter Arm Unfolding
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Deployment Scheme
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Locking Systems

Driving Servo Solenoid

Threaded Shaft

T-Bar

Quadcopter Locking il 3 Jw’)

Retention
Screw System
System



Quadcopter Flight Testing
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First Person View Signal with

: Terence testing Throw Mode
On Screen Display
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Weather Station
Structure

Cube Shell

Snap-fit design

\

Electronics

Pressure
Humidity
Temperature
Transmitter

Batftery

15 Minutes of Data

Heat sink
Cooling
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Weather Station Electronics
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Weather Station PCB Weather Station PCB Power Delivery PCB
(Front) (Back)
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Weather
Cube

Deployment







Member Engagement

Research & Development

Community Ouireach
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Design and Assembly Launch

Workshops



Motor




Mach Mumber
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@ L2 Education Program

\

Future Plans @ 30K Rocket Research
/

0 Develop Propulsion Subteam

/
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Sponsors



Team Meetings and
Outreach Events

Payload
Components

Logistics

Ovur Budget
Distribution

Rocket
Components
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Breakout Rooms

Composites

Structures

Recovery

Propulsion

Simulation

Payload Division

Embedded Systems & Flight Software
Electrical Systems & Electronics Design
9. Ground Station

10. Education

11. Event Organization/Management
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Our Website Our Instagram

Qiaga.wpi.edu/hprc @wpi hprc

Thank You
For Attending!
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