Advanced Clean Energy Science and Technology
MAE 298

Advanced concepts and technologies used in energy conversion, storage, and efficiency are introduced including solid state physics (e.g., Seebeck or pyroelectric effects), electrochemistry, surface sciences, catalytic reactions, biochemical processes, and transport phenomena. Various applications are presented including fuel cells, polymeric solar cells, capacitive energy storage, pseudocapacitors, photobiological fuel production, hydrogen production methods and storage, waste heat energy harvesting.

Books:

Renewable Energy Resources by John Twidell, Tony Weir

Alternative Energy Systems by B.K. Hodge

Week
Module 1: Energy Policies and Business

1 Lifecycle assessment (M. Delmas / P. Bunje)

Week

Module 2: energy generation

2 Polymeric solar cells (Y. Yang)

3 Fuel cells (C.J. Kim)

4 Wind power generation (R. Wirz)

Week

Module 3: energy storage

5 Electro-chemical energy storage (S.H. Tolbert)

6 Electrochemical energy storage – applications (S.H. Tolbert)

7 Photobiochemical energy conversion (J. Liao / L. Pilon)

8 Hydrogen storage science and technologies (V. Ozolins / O. Yaghi)

Week

Module 4: energy efficiency

9 Waste heat energy harvesting technologies (R. Kaner / L. Pilon)

10 Mechanical energy harvesting (C.S. Lynch / G. Carman / Q. Pei)

