Progressive Solar Installation 
at Baltimore Polytechnic Institute
Proposal for Constellation E2 Energy to Educate Grant
1.0 Introduction

Constellation is interested in achieving several goals:

· Providing quality educational opportunities and career development.
· Create partnerships with specialized STEM secondary schools to increase and improve the STEM profession pipeline.
· Establish best practices for energy conservation and renewable energy within education buildings.
· Support the education of students and the public in the benefits to society of energy conservation and use of renewable energy sources. 
· Support projects that enhance student understanding of the science and technology needed to address energy issues 
· Reach and inspire students to think differently about energy
To these ends Constellation is accepting grant proposals that achieve these goals.  This proposal has been prepared by the Baltimore Polytechnic Institute secondary school specializing in STEM.  The main focus of this proposal is the development of a Renewable Energy “Progressive Solar Project” course for students in the 12th grade engineering option program of the Baltimore Polytechnic Institute.
Baltimore Polytechnic Institute was founded in 1883 by petition to the city authorities to establish an engineering school. Originally named the Baltimore Manual Training School, it opened with 60 students and by the 1890's the school name was changed to its current moniker of the Baltimore Polytechnic Institute (also known locally as “Poly”). The school’s continued growth caused it to move in 1967 from its original location on Courtland Street in downtown Baltimore to its present location on a 53 acre tract of land at Falls Road and Cold Spring Lane. This two-school campus complex includes five buildings and spacious grounds. Poly students attend academic classes in Dehuff Hall and engineering classes in Burkert Hall.   By 2002, Poly's long tradition of academic excellence was recognized by the Maryland State Department of Education when Poly was named a "Blue Ribbon School of Excellence."
Poly’s current director, Ms. Jacqueline Williams, Poly Class of 1981, is committed to the vision of building on the school's strong tradition of academic excellence in new ways, and so position Poly and its graduates for long-term success in an increasingly global and technological society.   The submission of this proposal to support Constellation is an expression of this commitment to excellence in our engineering education and to the next generation of technology leaders.    
2.0 Understanding and Approach to the Renewable Energy Senior Practicum
2.1  Engineering Education Objectives  

Poly’s Engineering Department has created core values that are aligned with the Accrediting Board for Engineering and Technology (ABET) evaluation criteria for college engineering schools, and all improvements in Poly’s engineering courses must be aligned with these values:

1. An ability to apply knowledge of mathematics, science and engineering. 

2. An ability to design and conduct experiments, as well as analyze and interpret data. 

3. An ability to design a system, component or process to meet desired needs 

4. An ability to function on multi-disciplinary teams 

5. An ability to identify, formulate and solve engineering problems 

6. An understanding of professional and ethical responsibility. 

7. An ability to communicate effectively. 

8. The broad education necessary to understand the impact of engineering solutions in a global and societal context 

9. An recognition of the need for, and an ability to engage in, life-long learning 

10. An knowledge of contemporary issues 

11. An ability to understand the techniques, skills, and modern engineering tools necessary for engineering practice. 

Sometimes improvements for the future reach back to successes of the past.  Poly has a long history of using the study and analysis of energy systems as a vehicle to educating students about chemistry, physics and engineering principles.  For decades Poly students participated in the “Boiler Test”, a senior course that focused on the steam generated to heat the school. 
The students started with grams of coal to measure, burns and analyze. Working with gauges that needed to be calibrated, the student determined the theoretical potential of the energy source. Then working as a class team, the students operated the boiler system of the school to achieve the maximum efficiency. All the while, the students were responsible for measuring and documenting their results. 

The Renewable Energy Progressive Solar Project course, the focus of this proposal, would bring the original Boiler Test process up-to-date. New energy technology, new engineering analysis tools and new measurement equipment will all be used to teach the students the same core engineering principles, while also educating students about energy conservation and efficiency. The additional dimension in our new course will be energy and environmental sustainability, both critical components of modern engineering design.
2.2 Understanding and Approach
The Baltimore Polytechnic Institute has designed a curriculum to provide student engineers and student scientists with knowledge and experience needed in the topic areas of Section 2.1.  In addition to both basic and advanced courses in Chemistry and Physics, the Poly curriculum includes specific hands-on application in engineering areas such as:

· Engineering I: Foundations of Technology
· Engineering II: Impacts of Technology

· Engineering III: Applications of Technology (Architecture-focused)

· Engineering Modeling and Simulation (using MATLAB)
· Thermodynamics 

· Electricity and Magnetism

· Vector Mechanics: Statics and Dynamics
· Computer Science 

· Graphic Design and Animation

· Engineering Estimation

Poly has also developed two courses of study for college-level hands-on application of engineering principles:
· Renewable Matter and Energy:  is the senior-level part of the Engineering Department sequence that will prepare Poly’s students with a comprehensive introduction and exploration of renewable energy with the explicit purpose of preparing students for undergraduate study at the university level.  In addition, regardless of whether students choose to study engineering at the undergraduate level, students who successfully complete the ME course will have a knowledge and experience of the designed world that will benefit them in whatever future endeavors they partake.

· The Senior Engineering Practicum:  This is Poly’s capstone engineering course. Its objective is to introduce students not only to the different fields of engineering but also to the analytic tools and techniques that the profession uses. This course is modeled on the Johns Hopkins University Engineering Innovation (What is Engineering?) course. A major component of this course includes lab projects to design, construct, and test renewable energy technologies in parallel with the Constellation implementation of new renewable energy equipment for the school. The students will learn the science and engineering of the technology in the classroom, then test and measure in the lab, and finally measure the efficiency of the comparable commercial equipment in the school building.
The Renewable Matter and Energy course is the vehicle that will be used in this proposal to support the renewable energy projects.   Students chosen for this course have shown the ability to function at the university level in their problem solving and engineering design abilities.   The practicum will include theoretical and applied lectures with majority of focus on renewable energy. 
An additional benefit to the completion of these program requirements is that the practicum is designed to have two additional goals: 

(1) It is interdisciplinary in nature – not only will student researchers explore the major fields of engineering but they will also integrate knowledge gained in the social sciences and humanities as well during the preparation and delivery of their results.

(2) It will have significant minority participation – this program will increase the science and engineering exposure among minority students, which will prepare these students to successfully pursue science, mathematics, and engineering fields of study.
Constellation is requested to provide funding for practicum coordination, development, and implementation necessary to support the projects in renewable energy efficiency and sustainability.  (The proposed budget is listed in Section 3.0 below.) Funds may be used for labor, travel, training, equipment, and supplies necessary in support of research practicum activities.  
Poly will bring well-trained student, administrative and curriculum support, plus dedicated Key Personnel; however, Poly needs financial support to cover the costs of the following:
1. Solar Energy Panels

2. Energy measurement audit and equipment

a. Test equipment to measure the energy level and efficiency in the school buildings

b. Energy audit and audit training from engineering experts

3. Staff time related to the practicum

a. Course development

b. Instruction and supervision

c. 2 staff members, 1 full-time and the other part-time on this proposal alone

d. Staff 1: BS Electrical Engineering 

e. Staff 2: PhD. Mechanical Engineering

f. Estimated value $ 75,000 annually
2.3 Key Personnel
The Principal Investigator (PI) for this project is William Wolfe, Electrical Engineer and Chair of the Engineering Department at the Baltimore Polytechnic Institute.  
Mr. Wolfe’s contact information is:


Phone: 410-375-8860

E-mail: wdwolfe@bcps.k12.md.us
The Business Manager, CO-PI, and Primary Administrative Representative of the Baltimore Polytechnic Institute is Mark Sawyer. Mr. Sawyer, also a Poly graduate (Class of 1983), received his Bachelors degree in Education from Towson State University and his Masters of Education degree from Coppin University. He joined the Poly staff in 1984.
Mr. Sawyer’s contact information is:


Phone: 410-396-7026


E-mail: msawyer@bcps.k12.md.us
2.4 Partnerships
There are three partners for the Progressive Solar Project.
 Morgan State University will be offering curriculum, peer tutors, guest instructors and measuring equipment.
Solar City will be offering on-site consultation and classroom presentations.

Baltimore Polytechnic Institute Foundation will be offering financial assistance and alumni volunteers.

2.5 Project
As part of the Renewable Energy Curriculum, Constellation Energy would provide funding for a Progressive Solar Power Installation Project. The Renewable Energy course has approximately 180 (6 classes of 30) senior students enrolled every year. Each class would perform an energy audit in designated classrooms and calculate the total Watts per day. Each class will perform the same energy audit, collect data and perform calculations. The class with the best correlation to the results calculated by the professional partner will assist in the actual installation of the solar panels. The solar array will be expandable (each panel is coupled with a micro-inverter instead of one central inverter that has to be replaced each time the array is expanded) and therefore the project can be extended over 3-5 years. It is also portable if there are renovations to the building or roof.
3.0 Proposed Budget
3.1 Equipment Budget

	PHASE I

	1 WSS Enphase Micro M15 Inverter Gridtie System
	$16120

	     40 Enphase M215 –Micro Inverter
	Incl

	     4   Enphase Branch Terminator
	Incl

	     46 Enphase Trunk Cable Single connector-240 VAC
	Incl

	     6   Enphase Water Tight Cap 
	Incl

	     2   Enphase Cable Disconnect Tool
	Incl

	     40 Solar Panel 
	Incl

	     4    Enphase Junction Box Mounting Bracket
	Incl

	40 Iron Ridge XRS racks with fixed tilt legs 
	$4000

	1 Enphase ENV- 120-01 Envoy with Ethernet Bridge
	$530

	40 Enphase M215 Mounting Hardware
	$200

	1 Shipping will be included in sale ($1340.90)
	0

	40 Astronergy 250 Watt Module Black Frame
	N/C

	
	

	Contract Electric Work
	$4700

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	$25550

	
	

	
	

	
	


3.2 Training Budget
Training Component:
	PHASE I

	Curriculum Implementation - Teachers
	$1,200

	Software - Teachers
	$1,200

	Total
	$2,400
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