Prospective Projects under the Aerospace Challenge Program
Establish a Hybrid Class 100,000 clean room facility dedicated to education and scientific research at the University of Puerto Rico at Humacao. A clean room environment is critical in conducting research that impinges on the micro- and nano length scales. In addition, the clean room will be used for the Nanotechnology Education Program which will begin in August 2009. The Nanotechnology Education Program has a diverse group of enrolled participants from UPR-Humacao's chemistry, biology and physics departments, from local industry sectors, and even professors from the Humacao Community College.

Establish the Center for Research in Applied Control Engineering (CRACE) to: create a multi-disciplinary scientific, engineering, and commercial research center that will provide a broad-based, competitive research capability in the area of controls, robotics, instrumentation, digital signal processing, and communications, (2) help attract, train, retain and inspire students, particularly from underrepresented groups, in STEM disciplines of interest to NASA, and (3) improve the ability of the Polytechnic University of Puerto Rico to compete for NASA mainstream research and development work by building competency of faculty and researchers, developing collaborative relations with NASA centers, and by establishing an industrial partnership program. 
University researchers from UPRM join an e-Design Center coalition in order to adapt computer/CAx architectures for N-users; Permit N-users simultaneous access 
to CAx models; and Design functional relationships (i.e. parametric) that allow a model to support multiple users and processes. Participating companies receive numerous tangible benefits (define R&D projects, rights to all products, best of class global engineering practices, prepared student employees, and other). This program is supported in writing by InfoTech, Essig Research, SRI, Pratt & Whitney, Honeywell Aerospace, and Raytheon.
Center for Integrated & Networked enERGY (CINERGY), led by Northeastern University and joined by the Universities of Michigan and Puerto Rico, Virginia Tech, Swiss Federal Institute of Technology (Zurich) and Indian Institute of Technology (Kharagpur). The main assertion of the CINERGY is that by connecting and coordinating different single-carrier systems (electricity, gas, steam, refrigerants, hydrogen) in cyber-networks (i.e., at the energy and the information flow layers) it will dramatically improve the overall performance. CINERGY vision is that the energy system consisting of energy hubs interconnected at energy and information layers will be efficient, sustainable and resilient to outages. It will serve as a technical platform behind new energy policies and markets that will set free forces of entrepreneurship, feeding back to unleash a new wave of technical advances. The main premise is that the next great breakthrough in achieving sustainable and efficient energy systems will be achieved by synergistic integration of multicarrier energy processing hubs (electricity, gas, heat, cooling, and hydrogen). Our main deliverable will be a process for designing and operating cyber-networked energy hubs, which is a scalable energy delivery platform that is relevant for systems with multiple heterogeneous energy inputs and outputs.
The Engineering Research Center for Carbon Neutral Vehicles led by the University of Michigan, and partnering with UC-BERKELEY, UIUC, UW-Madison, and UPR-Mayaguez
aim to impact three of society’s most serious challenges, climate change, energy security and environmental sustainability, while continuing to meet mobility demands. While the Center’s research will focus on development of new CNV technologies, our unifying life cycle framework will include key considerations that influence technology market acceptance, constraints on the availability of land and renewable resources, and non green house gas environmental impacts. We will explore scenarios for fleet composition, fueling strategies and market penetration to evaluate CNV contributions to carbon stabilization pathways identified in the 4th IPCC Assessment Report. 
Build nanosatellites for scientific payloads to carry miniature, lightweight, low-power instruments into orbit. Energetic particles and plasma measurements are fundamental for space plasma physics and for space weather, and they are needed for virtually all future space (including planetary) missions. In particular, to separate spatial and temporal effects for magnetospheric and space physics multi-point measurements are required. Several universities students will build, validate instruments, synchronize communications with other satellites, and set in orbit a constellation of nanosatellites (or cubesats). 
Student Stipend and Travel Fund will be provided to undergraduate students from all the major local universities to use their science, mathematical and engineering skills to a build and fly a Cube-satellite Constellation in collaboration with NASA. The students will experience the same engineering problems as the aerospace, mechanical, and electrical engineers in NASA Marshall. The students will be exposed to satellite structures, payloads, control systems, electrical systems, scientific instruments, and formation flying.  Finally, students will experience the thrill of launching the satellite in orbit over earth, and is a step closer for NASA’s lunar habitat.

Sponsor robotic competition from elementary to high school students. The Technology Challenge is a Puerto Rico regional robotics competition, around 130 schools will participate this year in this event. The VEX robotic hardware is the platform used for high schools and the LEGO NXT is used for elementary schools.

The students will learn about:

· Basic concepts in Physics

· Basic concepts of electricity

· Programming microprocessors (Brain of Robot)

· Control motors

· Learn about sensors and how to interface them

· Design robotics structures

· Design an autonomous behavior and manual control

· Learn to work in team and leadership skills

· Research work

· Presentation skills

· Create a poster
Multi-purpose Wind Energy Facilities at the Puerto Rico Energy Center for education, workforce training and research and development in the fields of aerospace, energy and environmental studies.  A local and state-side multi-university team will develop courses (including distance education with industry and other universities) and tools required to understand how the different scales in fluid mechanics affects problems associated with energy, aerodynamics and the environment. 

The unique feature in this research facility is that students will develop fundamental knowledge of turbulence diffusion, and the multi-scale nature of the flow as a key factor for wind energy problems, contaminant of transport in urban areas, and develop tools for crisis management (using Micro Unmanned Air Vehicle, MUAV’s) related of bio/chemical attack or natural accidents. 

Moreover, this facility will serve as a catalyst for aerospace companies to test new designs, engineering testing/validation, innovation as well as training of engineering students with a multidisciplinary frame of work.









