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Brief Description of the Project (100 words or less)

Design and build a ten foot tall rocket and payload to 10,000 feet of
altitude in the Spaceport America Cup.

Please answer all of the following questions. In most cases, your answers can be just a few sentences, and you
can use additional space and pages as you need. Completed form must be attached / submitted with your report.
Part 1 — Engineering Design Process

What is the engineering design process you used? Briefly describe: i) problem definition and opportunities for
advancing technology; ii) technical requirements; iii) timeline / tasks / deliverables; iv) trade-offs and alternatives
that were considered, v) risks considered; vi) final design: how did you test, analyze, evaluate and verify your

solution? Provide a brief overview here, and elaborate in detail in your report.
The problem we set out to solve with this project is to design and build a rocket capable of flying 10,000 feet,
deploying a payload, and returning to Earth safely with a means of recovering it.

Not only must the rocket reach an elevation of 10,000 feet, it must do so accurately. Going too high or too low counts
against the team's score. Some more specific requirements include the diameter of the rocket, and the weight of the
payload. The payload must be at least eight pounds, and the rocket diameter chosen determines which class it
competes with.

Our timeline includes three progress reports. One in December, one in February, and the third at the end of April.
The technical report is due May 10th, and launches commence on June 19th.

The current set of risks being considered include proper heat management to avoid damage to on-board electronics
and batteries, the potential of a motor malfunction, and the potential damages due to high velocity imact of the
vehicle.

What are the multiple realistic constraints in your project: Constraints are related to — but different than — design
specifications (already described above). These may include time, size, cost, power, computational power, local
code, even a requirement to follow a particular standard. Every project must list multiple realistic constraints.

Our rocket is constrained by size, weight, positioning of internal components, the power of the motor used, the amount of energy available to electronics, structural strength, and cost. The size and
shape of the internal components and subsystems are constrained by the size and shape of the rocket. The total weight is limited by the power of the motor, and the power of the motor is limited by
cost and licensing available during the testing period. The weight of the internal components and subsystems as well as their positioning affects the center of gravity. When it comes to the stability
of the rocket, the center of gravity is one of the two critical variables, the other of which is determined by rocket geometry. The stability is required to be in a specific range. Structural strength is a
trade-off with weight and material. The material is limited by cost, and it must be transparent to radio signals to establish and maintain communications with the rocket. Certain battery chemistries
and geometries are forbidden. Combined with weight constraints, the amount of energy available to on-board electronics is quite low.

Additionally, certain components are required to be "commertial off-the-shelf" to ensure the reliability of mission critical systems. These requirements impose interoperability and compatibility
constraints.

What engineering standards were applicable or did you use / follow? List and cite the standards you used.
Every report must provide the citations for the applicable engineering standards (such as IEEE, ASME, etc.).

AS9100 - Quality Management Systems - Aerospace Requirements: This standard outlines quality system for in the industry.
ASME Y14.5 - Dimensioning and Tolerancing: This standard defines the symbols, terms, rules, and conventions used in engineering drawings related to the dimensioning and tolerancing of parts.

ASTM E2899 - Standard Test Method for Measurement of Initiation of Softening Point of Polyethylene and Polypropylene by Thermal Analysis: Relevant for materials used in the construction of rocket components.
1SO 9001 - Quality Management Systems: While not specific to aerospace, ISO 9001 provides a generic framework for quality management systems that can be applied in aerospace projects.

MIL-STD-810 - C and Laboratory Tests: This military standard addresses various environmental factors that can affect equipment and materials.

MIL-HDBK-5 - Metallic Materials and Elements for Aerospace Vehicle Structures: A handbook providing design guidelines for metallic materials used in aerospace structures.

NASA-STD-5017 - Standard for Model-Based Systems Engineering (MSE) Terms and Definions: Relevant or projects invohing systems engineering, which s common in aerospace design.

NASA-STD-8739 - NASA Workmanship Standards: Specifies workmanship standards for NASA flight hardware and ground support equipm

SAE ASS0851 - Wiing Actospace Vehile: This standard provides guidelines for the se\ecnon and nstalation of electical wirng systems in aerospace vehicles.

SAE AS9102 - Aerospace First Article Inspection rforming a afirst article inspection.
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Part 2 — Consideration of Impact Factors
All of the following questions must be answered. If a factor does not apply, make a clear case why not.

What are the public health, safety and welfare factors considered and/or their impact in your work/project?

The launch site is located far into a desert, far away from any populated areas. This ensures public safety
from any potential high velocity impacts. onsiderations must be made for the safety of the payload contents.
This is particularly important since our payload includes biological samples. Ensuring the safety of the
project team members during the design, manufacturing, and testing phases is crucial. This includes proper
training, adherence to safety protocols, and the use of personal protective equipment.

What are the global, social and cultural factors considered, and/or their impact in your work/project?

Rocket design often involves collaboration with experts and teams from around the
world. Considerations related to different engineering standards, regulatory
frameworks, and cultural nuances play a role in fostering effective collaboration and
achieving global project goals in this international competition.

What are the environmental factors considered, and/or their impact in your work/project?

The largest environmental impacts come from the propulsion system and the payload system. The
propulsion system will inevitably emit pollutants, but by reducing the weight of the rocket, less fuel
needs to be burned. The payload system will be in the atmosphere for the longest time. For this
reason, the contents and materials must be carefully considered.

What are the economic factors considered, and/or their impact in your work/project?

The economic factors considered involve the limited team finances and the global supply chain of the
materials used. Ethically sourcing materials is important to me, and reducing the team's reliance on lithium
for batteries definitely eases this concern. The team is also on a very tight budget. Building a rocket is
anything but cheap, let alone flying students across the country and hauling a 10 foot rocket.

Part 3 — Team Work, Professional Practice & Growth

Team Work: 1) What was your role in the project, and how did you contribute to the team (e.g., in terms of leadership,
creating a collaborative and inclusive environment, establishing goals, planning tasks, meeting objectives, etc.)

This semester, | played a major role on the avionics and recovery subteam. | spent most
of the semester designing, testing, and iterating the flight computer power supply. | was
also working on a power supply for the separation valves, but as we ran tests on the
valves, we determined that they could be run directly off a 9 volt battery.

Ethical considerations: 1) Explain the ethical issues that may arise (or already did) in the context of global, economic,
environmental, and societal factors; and 2) how did you address them or how can they be addressed?

Our payload team is planning to include a live sample (likely yeast). For
ethical reasons, we elected to use invertibrate animals. To protect those at
and around the launch site, safe materials were used in the construction of
the rocket and payload.

Professional growth & lifelong learning: What new knowledge and skills have you gained from this project?

After spending many hours in LTSPICE, | can more confidently simulate circuits. | also spent a lot of time
learning about buck converters, which tremendously boosted my understanding about MOSFET and JFET
devices. | also improved some of my soft skills. | am now better at logging my engineering progress
thanks to the weekly reports, and | was able to better utilize the ECE resource center.
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	Project Title: Intercollegiate Rocket Engineering Competition (IREC)
	Brief project desription: Design and build a ten foot tall rocket and payload to 10,000 feet of altitude in the Spaceport America Cup.
	Engineering Design Process: The problem we set out to solve with this project is to design and build a rocket capable of flying 10,000 feet, deploying a payload, and returning to Earth safely with a means of recovering it. 



Not only must the rocket reach an elevation of 10,000 feet, it must do so accurately. Going too high or too low counts against the team's score. Some more specific requirements include the diameter of the rocket, and the weight of the payload. The payload must be at least eight pounds, and the rocket diameter chosen determines which class it competes with.



Our timeline includes three progress reports. One in December, one in February, and the third at the end of April. The technical report is due May 10th, and launches commence on June 19th.



The current set of risks being considered include proper heat management to avoid damage to on-board electronics and batteries, the potential of a motor malfunction, and the potential damages due to high velocity imact of the vehicle.
	Constraints: Our rocket is constrained by size, weight, positioning of internal components, the power of the motor used, the amount of energy available to electronics, structural strength, and cost. The size and shape of the internal components and subsystems are constrained by the size and shape of the rocket. The total weight  is limited by the power of the motor, and the power of the motor is limited by cost and licensing available during the testing period. The weight of the internal components and subsystems as well as their positioning affects the center of gravity. When it comes to the stability of the rocket, the center of gravity is one of the two critical variables, the other of which is determined by rocket geometry. The stability is required to be in a specific range. Structural strength is a trade-off with weight and material. The material is limited by cost, and it must be transparent to radio signals to establish and maintain communications with the rocket. Certain battery chemistries and geometries are forbidden. Combined with weight constraints, the amount of energy available to on-board electronics is quite low.



Additionally, certain components are required to be "commertial off-the-shelf" to ensure the reliability of mission critical systems. These requirements impose interoperability and compatibility constraints.
	Engineering Standards: AS9100 - Quality Management Systems - Aerospace Requirements: This standard outlines quality management system requirements for organizations in the aerospace industry.
ASME Y14.5 - Dimensioning and Tolerancing: This standard defines the symbols, terms, rules, and conventions used in engineering drawings related to the dimensioning and tolerancing of parts.
ASTM E2899 - Standard Test Method for Measurement of Initiation of Softening Point of Polyethylene and Polypropylene by Thermal Analysis: Relevant for materials used in the construction of rocket components.
ISO 9001 - Quality Management Systems: While not specific to aerospace, ISO 9001 provides a generic framework for quality management systems that can be applied in aerospace projects.
MIL-STD-810 - Environmental Engineering Considerations and Laboratory Tests: This military standard addresses various environmental factors that can affect equipment and materials.
MIL-HDBK-5 - Metallic Materials and Elements for Aerospace Vehicle Structures: A handbook providing design guidelines for metallic materials used in aerospace structures.
NASA-STD-5017 - Standard for Model-Based Systems Engineering (MBSE) Terms and Definitions: Relevant for projects involving systems engineering, which is common in aerospace design.
NASA-STD-8739 - NASA Workmanship Standards: Specifies workmanship standards for NASA flight hardware and ground support equipment.
SAE AS50881 - Wiring Aerospace Vehicle: This standard provides guidelines for the selection and installation of electrical wiring systems in aerospace vehicles.
SAE AS9102 - Aerospace First Article Inspection Requirement: Outlines requirements for performing and documenting a first article inspection.

	Health, Safety, Welfare: The launch site is located far into a desert, far away from any populated areas. This ensures public safety from any potential high velocity impacts. onsiderations must be made for the safety of the payload contents. This is particularly important since our payload includes biological samples. Ensuring the safety of the project team members during the design, manufacturing, and testing phases is crucial. This includes proper training, adherence to safety protocols, and the use of personal protective equipment. 

	Social, Global, Cultural Factors: Rocket design often involves collaboration with experts and teams from around the world. Considerations related to different engineering standards, regulatory frameworks, and cultural nuances play a role in fostering effective collaboration and achieving global project goals in this international competition.

	Environmental Factors: The largest environmental impacts come from the propulsion system and the payload system. The propulsion system will inevitably emit pollutants, but by reducing the weight of the rocket, less fuel needs to be burned. The payload system will be in the atmosphere for the longest time. For this reason, the contents and materials must be carefully considered.
	Ethical and Professional Considerations: Our payload team is planning to include a live sample (likely yeast). For ethical reasons, we elected to use invertibrate animals. To protect those at and around the launch site, safe materials were used in the construction of the rocket and payload.
	Major: [ECE]
	PM Name: Zachary Pedrick
	Rowan ID:: 916373346
	Economic Factors: The economic factors considered involve the limited team finances and the global supply chain of the materials used. Ethically sourcing materials is important to me, and reducing the team's reliance on lithium for batteries definitely eases this concern. The team is also on a very tight budget. Building a rocket is anything but cheap, let alone flying students across the country and hauling a 10 foot rocket.
	Team Work: This semester, I played a major role on the avionics and recovery subteam. I spent most of the semester designing, testing, and iterating the flight computer power supply. I was also working on a power supply for the separation valves, but as we ran tests on the valves, we determined that they could be run directly off a 9 volt battery.

	Student's Name: Aidan Sharpe
	Professional growth: After spending many hours in LTSPICE, I can more confidently simulate circuits. I also spent a lot of time learning about buck converters, which tremendously boosted my understanding about MOSFET and JFET devices. I also improved some of my soft skills. I am now better at logging my engineering progress thanks to the weekly reports, and I was able to better utilize the ECE resource center.


