
Tacho Lycos

2025 NASA Student Launch

Post-Launch Assessment Review

High-Powered Rocketry Club at NC State University

1840 Entrepreneur Drive

Raleigh, NC 27606

May 19, 2025



Common Abbreviations and Nomenclature

ADC = Analog to Digital Converter

AGL = Above Ground Level

AIOC = Ham Radio All-in-one Cable

APCP = Ammonium Perchlorate Composite Propellant

APRS = Automatic Packet Reporting System

ARR = Always Ready Rocketry

AV = Avionics

AVAB = Avionics and Air Brakes Bay

CAD = Computer Aided Design

CATO = Catastrophe At Take Off

CDR = Critical Design Review

CG = Center of Gravity

CHARGE = Current Handling & Automatic Regulation for Grid Energy

CNC = Computer Numerical Control

CP = Center of Pressure

CT = Central Time

ECE = Electrical and Computer Engineering

E Council = Engineering Council

EMF = Electromotive Force

ETF = Educational and Technology Fee

EYE = Engineer Your own Experience

FAA = Federal Aviation Administration

FM = Frequency Modulation

FMEA = Failure Modes and Effects Analysis

FRR = Flight Readiness Review

FSM = Finite State Machine

FUSE = Flight Unit for Sensing & Evaluation

GPS = Global Positioning System

HPRC = High-Powered Rocketry Club

IMU = Inertial Measurement Unit

IPL = Inverted Pursuits Lab

LED = Light-Emitting Diode

LiPo = Lithium Polymer

LRR = Lab Rat Rocketry

LRR = Launch Readiness Review

LV = Launch Vehicle

MAE = Mechanical & Aerospace Engineering

MSFC = Marshall Space Flight Center

N/A = Not Applicable

NACA = National Advisory Committee for Aeronautics

NAR = National Association of Rocketry

NASA = National Aeronautics and Space Administration

NCSG = North Carolina Space Grant

NCSU = North Carolina State University

PCB = Printed Circuit Board

PDF = Payload Demonstration Flight

PDR = Preliminary Design Review

PETG = Polyethylene Terephthalate Glycol

PH = Performance Hobbies

PID = Proportional-Integral-Derivative

PLA = Polylactic Acid

PLAR = Post-Launch Assessment Review

PPE = Personal Protective Equipment

Q&A = Questions and Answers
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RMFS = Removable Modular Fin System

RMS = Reloadable Motor System

RTC = Real Time Clock

RSO = Range Safety Officer

SDS = Safety Data Sheets

SGA = NC State Student Government

SGov = Student Government

SL = Student Launch

SPI = Serial Peripheral Interface

SST = Shear Stress Transport

STEM = Science, Technology, Engineering, and Mathematics

STEMCRaFT = STEMnaut Capsule Radio Frequency Transmitter

STL = Stereolithography (File Format)

SWITCH = Scheduled Wireless Information Transmission & Compilation Hub

TAP = Technical Advisory Panel (TRA)

TBD = To Be Determined

TNC = Terminal Node Controllers

TORCH = Transmission Operations Relay for Capsule Handling

TRA = Tripoli Rocketry Association

TTS = Text to Speech (TRA)

UART = Universal Asynchronous Receiver/Transmitter

USLI = University Student Launch Initiative

VDF = Vehicle Demonstration Flight

VV&T = Verification, Validation, and Testing

WARHEAD = Wireless APRS Relay for High-altitude Environmental & Atmospheric Data
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�ð�X�ô �&�]�v���o ���µ���P���š �^�µ�u�u���Œ�Ç �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�î�í

�ñ ���‰�‰���v���]�����• ���X�í
�ñ�X�ì�X�í �^�}���]���o �D�����]�� �������}�µ�v�š�• �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X���X�í
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�í�X�í �>���µ�v���Z �^�µ�u�u���Œ�Ç �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í
�î�X�í ���‰�}�P���� �W�Œ�����]���Ÿ�}�v �����Œ�}�•�• �^�}�L�Á���Œ�� �^�µ�]�š���• �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ï
�î�X�î �s���& �<�]�v���Ÿ�� ���v���Œ�P�Ç �s���o�µ���• �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ó
�î�X�ï ���}�u�‰���Ÿ�Ÿ�}�v �&�o�]�P�Z�š �����•�����v�š �����š�� ���}�u�‰���Œ�]�•�}�v �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ô
�î�X�ð ���•�����v�š ���v���o�Ç�•�]�• �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�õ
�ï�X�í �d�Œ���v�•�u�]�©���� �&�o�]�P�Z�š ���v�� �>���v���]�v�P �����š�� �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�î
�ð�X�í �d�]�u�� �^�‰���v�š �}�v �������Z �/�v���]�À�]���µ���o �D�]�o���•�š�}�v�� ���v�� �W�Œ�}�i�����š �^�����Ÿ�}�v �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�õ
�ð�X�î �W�Œ�}�i�����š �^�‰���v���]�v�P �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�î�í
�ð�X�ï �W�Œ�}�i�����š �&�µ�v���]�v�P �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�î�í
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�î�X�í �K�À���Œ���o�o ���Æ�š���Œ�v���o �À���Z�]���o�� ���]�u���v�•�]�}�v�• �]�v �]�v���Z���•�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í
�î�X�î �d�Z�� �(�µ�o�o�Ç �]�v�š���P�Œ���š���� �o���µ�v���Z �À���Z�]���o�� �}�v �š�Z�� �‰���� ���š ���Œ���P�P �&���Œ�u�•�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�î
�î�X�ï �&�o�]�P�Z�š �W�Œ�}�.�o�� ���}�u�‰���Œ�]�•�}�v �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ï
�î�X�ð �&�o�]�P�Z�š �W�Œ�}�.�o���U �K�‰���v �Z�}���l���š �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ï
�î�X�ñ �&�o�]�P�Z�š �W�Œ�}�.�o���U �Z���^ �����Œ�} �/�/ �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ð
�î�X�ò �&�o�]�P�Z�š �W�Œ�}�.�o���U �Z�}���l���š�W�Ç �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ð
�î�X�ó �/�u���P���• �}�( �š�Z�� �����‰�o�}�Ç���� �‰���Œ�����Z�µ�š���• ���µ�Œ�]�v�P �����•�����v�š �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ñ
�î�X�ô �&�]�v �����v ���L���Œ �]�š �Á���• ���Œ���P�P���� ���Ç �š�Z�� �Á�]�v�� �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ò
�î�X�õ �&�o�]�P�Z�š �o���v���]�v�P �}�Œ�]���v�š���Ÿ�}�v �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ò
�î�X�í�ì �W�Œ�]�u���Œ�Ç ���o�Ÿ�u���š���Œ ���o�Ÿ�š�µ���� �W�o�}�š �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ó
�î�X�í�í �&�o�]�P�Z�š �����š�� �Œ�����}�Œ������ ���Ç �š�Z�� ���]�Œ ���Œ���l���• �•�Ç�•�š���u�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�ô
�î�X�í�î �d�Z�Œ�µ�•�š ���µ�Œ�À���• ���• �u�����•�µ�Œ���� �(�Œ�}�u ���]�Œ ���Œ���l���• �G�]�P�Z�š �o�}�P�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�õ
�î�X�í�ï �^�š���P���• �}�( �u�}�š�}�Œ �]�P�v�]�Ÿ�}�v�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�õ
�î�X�í�ð �W�}�•�š �&�o�]�P�Z�š �^�]�u�µ�o���Ÿ�}�v �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�ì
�î�X�í�ñ ���Œ���P ���}���8���]���v�š ���}�u�‰���Œ�]�•�}�v �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�ì
�ï�X�í ���•�r�G�}�Á�v �^�d���D���Z���&�d �Á�]�š�Z ���v�� �Á�]�š�Z�}�µ�š �š�Z�� �����‰�•�µ�o�� �•�Z���o�o�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�í
�ï�X�î �^�µ�������•�•�(�µ�o �^�d���D���Z���&�d �Œ���š���v�Ÿ�}�v�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�î
�ï�X�ï ���‰�}�P���� �����š�� ���š ���v�� �u�}�u���v�š�• ���L���Œ ���Œ�}�P�µ�� �•���‰���Œ���Ÿ�}�v�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�ï
�ï�X�ð �&�h�^�� �����©���Œ�Ç �À�}�o�š���P�� ���L���Œ �Œ�����}�À���Œ�Ç�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�ï
�ï�X�ñ �^�t�/�d���, �����©���Œ�Ç �À�}�o�š���P�� ���L���Œ �Œ�����}�À���Œ�Ç�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�ð
�ï�X�ò ���Œ���Á �•�µ�Œ�À�]�À�����]�o�]�š�Ç �u�����•�µ�Œ���u���v�š�• �����(�}�Œ�� ���v�� ���L���Œ �u���]�v �‰���Œ�����Z�µ�š�� �����‰�o�}�Ç�u���v�š�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�ñ
�ï�X�ó �>���v���]�v�P ���}�}�Œ���]�v���š���• �(�Œ�}�u �^�d���D���Z���&�d ���v�� �Œ�����}�À���Œ�Ç �'�W�^�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�ñ
�ð�X�í ���Œ�����l���}�Á�v �}�( �Z�}�µ�Œ�• �•�‰���v�š �}�v �‰�Œ�}�i�����š �u�]�o���•�š�}�v���• ���v�� ���À���v�š�•�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�í�õ
�ð�X�î ���Œ�����l���}�Á�v �}�( �Z�}�µ�Œ�• �•�‰���v�š �‰���Œ �•�µ���š�����u�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�î�ì
�ð�X�ï ���Œ�����l���}�Á�v �}�( �^�d���D ���v�P���P���u���v�š �}�µ�š�Œ�������Z �š�Ç�‰���•�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�î�ì
�ð�X�ð ���P�� �P�Œ�}�µ�‰ ���Œ�����l���}�Á�v �}�( �^�d���D �}�µ�š�Œ�������Z �‰���Œ�Ÿ���]�‰���v�š�•�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�î�í
�ð�X�ñ �W�Œ�}�i�����š ���Æ�‰���v�•���•�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�î�î
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