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How will the project be financially supported (please select one or provide details):
 there is a sponsor (provide details):	   Students will finance the project (provide details)
Project Title:  NASA human powered rover challenge.

Project Abstract (200 words max):
The primary objective of NASA’s Human Powered Rover Challenge (HPRC) is for teams of students to design, develop, build, and test human-powered rovers capable of traversing challenging terrain and task tools for completion of various mission tasks.
Teams earn points by successful completion of design reviews, designing and assembling a rover that meets all challenge criteria, and successfully completing course obstacles mission tasks. The team with the highest number of points accumulated throughout the project year in will be the winner.
Project Value for the sponsor/faculty member/competition team (150 words max):
The value that this project will bring is to form a team of interinstitutional engineering students that will work together to solve a complex design challenge by using the abilities, knowledge, expertise, and cultural aspect that diverse people bring to the team.
The students will gain exposure to the technologies of space exploration and transportation which includes among other robotics, control, power systems, composite materials, project management, and teamwork.
Project background (300 words max):
During its 20-year run, NASA’s Great Moonbuggy Race has engaged more than 10,000 students and demonstrated that these budding scientists and engineers were capable of complex work. The NASA Human Exploration Rover Challenge continues that tradition by providing an authentic engineering experience. Student teams design, build and test technologies that enable rovers to perform in a variety of environments. The Rover Challenge inspires participants to become the engineers to design next-generation space systems.
Brief Project Description (700 words max):
The 2022 NASA’s Human Powered Rover Challenge requires two students, at least one female, use the student-designed vehicle to traverse a course of approximately half-mile that includes a simulated field of asteroid debris, boulders, erosion ruts, crevasses, and an ancient streambed. The challenge’s weight and time requirements encourage the rover’s compactness, light weight, high performance, and efficiency. As part of the competition, rover entries are tested to ensure they would fit into a lander storage area, a maximum 5 feet long by 5 feet tall by 5 feet in volume. Just as in the Apollo 14 surface mission, teams must make real-time decisions about which mission objectives to attempt and which to leave behind—all driven by a limited, virtual eight-minute supply of oxygen. Like in the Apollo 15 mission, competing teams must be prepared to traverse rough terrains over the course of three competition days on a roving vehicle while carefully collecting terrain material and conducting science experiments that are crucial for the mission.

The team working on this project does not need to register for the challenge as funds to send them to Houston might not be available. However, the team must be able to develop a Human Powered Rover that meets all the design requirements imposed by the competition.
Students will be required to build a working prototype, test it, and demonstrate it.
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Figure 1: Example pictures of past teams’ entries.

As there are a number of different aspects that need to be designed in this project the team might be able to subdivide the work into a number of sub-teams each of which will work on specific aspects of the rover (e.g., light wheels design, power systems, chassis, etc.). For this the team will explore diverse concepts, select the best concept, and work together and in constant collaboration so that all parts and pieces fit together into a final human powered rover prototype.

Detailed information about NASA’s Human Powered Rover Challenge can be found in the following link:

https://www.nasa.gov/stem/roverchallenge/teams/index.html

Expected Outcome and Deliverables (200 words max):
The expected outcomes will be a fully functional human powered vehicle that can be easily transported to remote locations where two individuals (of any size and height) will be able to drive the rover as well as a well documented technical report with all specifications of the manufacture the system and well supported with a detailed engineering analysis (e.g., power, stress analysis, kinematic and dynamic aspects, etc.).
Deliverables will also include a detailed CAD assembly of the design, and a detailed engineering report of the design.
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