Program: Green Engineering Concentration
Organization: Western New England College
These 8 new courses were developed by Western New England College to integrate green engineering theory and practice into their Bachelor of Science in Mechanical and Electrical Engineering. The Mechanical Engineering concentration prepares individuals to develop new and efficient ways to collect energy from renewable sources. The Electrical Engineering Green Concentration prepares individuals to convert energy from renewable sources into useable electricity.
This curriculum was developed by Western New England College through a Clean Energy Workforce Training Capacity Building grant. These grants were intended to prepare the Commonwealth’s training providers to meet the workforce needs of the clean energy sector. This grant program is offered through a partnership between the Executive Office of Energy and Environmental Affairs, the Massachusetts Clean Energy Center and the Executive Office of Labor and Workforce Development. The grant program was administered by Commonwealth Corporation.

For more information on the Green Engineering Concentration at Western New England College visit: http://www1.wnec.edu/engineering/me/index.cfm?selection=doc.7248
ME 317 – Wind/Water Turbine Fundamentals (3 credits)

This course introduces wind and water turbines for power generation, with a focus on current Horizontal Axis Wind Turbines (HAWT). Fluid machinery design concepts are developed which include: lift/drag mechanism, control volume theory, Euler’s pump equation and fluid machinery similitude. Application of control volume theory to wind and water turbine design and optimization is formulated, and applied to several case studies. The Betz limit and current HAWT wind turbine aerodynamic limitations are formulated. Key mechanical and electrical components are studied with a focus on overall system performance. New and novel wind/water turbine concepts are discussed and analyzed.
ME 318 – Design of Solar Energy Systems (3 credits)

This course is an introduction to the theory and application of various solar energy systems, including principles of solar energy collection, conversion, storage, and distribution. Topics such as solar air and water heating and cooling applications, their components and systems in addition to Passive solar strategies and concepts are also highlighted in this course.  The course aims at enhancing the students understanding on solar energy availability, collection, and potential utilization of solar energy in improving the indoor environmental quality of built-up spaces. A project involving the design of an energy independent home is required. The methods of assessing students will include homework, quizzes, examinations, classroom discussions, design projects, and a final exam.  
ME 420 – Wind/Water Turbine Aerodynamic Design (3 credits)

This course applies control volume theory, Euler’s fluid machinery equation and fluid dynamic similitude to the aerodynamic design of wind and water turbines. Control volume theory is used to generate turbine performance goals, and realistic design constraints. Key aerodynamic relationships for wind/water turbine concepts are formulated and applied to real wind turbine applications. Both turbine cascade theory and turbine blade element theory are developed. Cascade theory applications include turbine performance estimates using available predictions, and the use of fluid dynamic similitude. Blade element theory includes turbine blade design using airfoil lift/drag polars. Blade solidity and rotational speed are investigated for optimum performance.
ME 421 – Materials Life Cycle (3 credits)

The course focuses on the environmental impact of engineered products and processes and will develop a systemic approach for the design or re-design of these products for improved sustainability. Topics will include materials and product design, materials selection methodologies, principles of green engineering and eco-design, along with Life

Cycle Analysis (LCA). Open-ended design problems and case studies will illustrate these concepts. The methods of assessing students include homework, quizzes, and design project presentations and reports.
EE 336 – Electrical Energy Systems (3 credits)

This is an introductory level course in the generation, distribution, and management of electrical energy in the context of Green Engineering. This course presents the essential components and operating features of the power industry so that those components and features can be used effectively with emerging technologies of energy capture (i.e. solar, wind, geothermal, etc.). Upon successful completion of this course, students should have a firm understanding of the structure and components of an electrical power system and be able to model such systems and determine associated power flows, efficiencies, and energy budgets. Methods of assessment include homework, quizzes, tests, and a short paper on one of the topics related to the course.
ME 445 Alternative Energy Systems Designs (3 credits)
This course is an introduction to the theory and application of various alternative energy systems, including solar, wind, fuel cells, geothermal, and ocean waves. Students will become familiar with ca1culating the thermal performance of various alternative energy systems, and learn the various limitations and practical examples where each is used. A project involving the design of an energy independent home is assigned. The methods of assessing students include homework, quizzes, examinations, classroom discussions, a design project, and a final exam.
ME 490 Energy Management (3 credits)

This course is a study of energy management and conservation methods that is intended for engineers having interests or responsibilities for the operation of plant facilities. This course will serve to prepare engineering students for the realities of today’s energy markets and the use of best available technologies to improve system performance and to reduce operation costs.  The means of assessing students include:  homework assignments, quizzes, in-class exams, a term paper and a comprehensive final exam.

Topics include evaluation of utility rate design; Study of energy distribution systems; Engineering of efficient heating, cooling and ventilation systems; Evaluation of boiler and chiller systems; Evaluation of motor drive systems; power factor correction; fan & pump laws; Design of efficient lighting systems; Energy transfer and building envelope evaluation; Evaluation of power generation and co-generation facilities; Renewable energy: geothermal, wind, solar and heat recovery; and Engineering economic evaluation; Alternative transportation technologies.
ME 314 - Mechanical Engineering Laboratory II 
The primary objective of this laboratory is to familiarize students with the theory, operation, and application of open rotor wind turbines.  
