Introduction to Clean Energy Science and Technology

EE 279AS

This course introduces fundamental physical and chemical phenomena used for energy conversion, storage, and efficiency including solid state physics (e.g., band structures, electron-hole pairs), electrochemistry, surface science, transport phenomena, and thermodynamics. 

These concepts are introduced in the context of various energy applications including photovoltaic solar cells, solar-thermal energy conversion, energy storage in batteries and mechanical systems, and combined heat and power systems.

Books:

Renewable Energy Resources by John Twidell, Tony Weir

Alternative Energy Systems by B.K. Hodge

Week/Dates Module 1: energy policies and business

1.9/28 Energy policy (M. Delmas, J.R. DeShazo) 

2.10/5 Energy conservation behavior (M. Delmas)

3.10/12 Nexus between water and energy (E.M.V. Hoek)

Week Module 2: energy generation

4.10/19 Conventional energy generation (L. Pilon)

5.10/26 Photovoltaics – (D. Huffaker/Yang)

6.11/2 Wind power generation (R. Wirz)

7.11/9 Electrochemical energy storage (B. Dunn)

Week Module 3: energy storage

7.11/16 Photobiochemical energy conversion (J. Liao)

8.11/23 Smart Grid and Electric Cars in LA (R. Gadh/D. Libatique)

Week Module 4: energy efficiency

9.11/30 Waste heat energy harvesting technologies (L. Pilon/Kaner)
