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Prerequisites for the |Basic knowledge of Solid State Physics and thermodynamics

Obijective: 1.

Is to develop the understanding of different energy
materials properties, their synthesis and how to make use
of them for energy extraction

Student should understand the basic principle of different
energy extraction phenomenon.

Content: 1.

Materials for Solar Energy applications

Motivations for Solar Energy, Nanostructures and
Different Synthesis Techniques, Nanomaterials for Solar
Cells Applications, Advanced Nanostructures for
Technological Applications, Theory and Future Trends in
Solar Cells.

Photovoltaic and Photocatalytic Materials
Photovoltaics, Metal oxide nanostructures and
nanocomposites for photovoltaic applications (TiO2 and
ZnO based DSSC and heterostructure devices),
Fabrication of heterostructure devices with doped
nanocomposites, Photocatalysis, Metal oxide
nanostructures and nanocomposites for photocatalytic
application, Future directions.

Advanced Electronics: Looking beyond Silicon
Limitations of Silicon-Based Technology, Need for
Carbon-Based Electronics Technology, Carbon Family,
Electronic Structure of Graphene and CNT, Synthesis of
CNTs, Carbon Nanotube Devices, Advantages of CNT-
Based Devices, Issues with Carbon-Based Electronics.
Thermoelectric Materials

The Seebeck and Peltier effects, thermoelectric figure of
merit, Measuring the thermoelectric properties, Heat
conduction by the crystal lattice, Materials for Peltier
cooling, Generator materials, Thermoelectric
refrigerators and generators.

Magnetocaloric Mateirals

Thermodynamics of Magnetocaloric effect, Methods of
investigation of magnetocaloric properties,
Magnetocaloric effect in different types of materials,
Magnetocaloric effect in nanosized materials, Magnetic
refrigeration

Plasmonic Materials

Electromagnetics of metals, Surface Plasmon polaritons
at metal/insulator interfaces, localized surface Plasmon,
Applications:  Transmission of radiation through
apertures and films, Spectroscopy and sensing.

Fuel Cells

4 hours

14 hours

6 hours

6 hours

6 hours

6 hours

6 hours




Design principle and operation of fuel cell, Types of fuel
cells, conversion efficiency of fuel cell, application of
fuel cells. Efficiency of fuel cells, operating
characteristics of fuel cells, Advantages and future
potential of fuel cells.

Pedagoqy:

lectures/ tutorials/ seminars/ assignments/ presentations/ etc.
or a combination of some of these.
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Learning Qutcomes:

Student will understand how to synthesis different energy
materials (nanomaterials and bulk) and how to make use of
them for diverse energy applications

Student will understand the basic principle of operation of
all energy extraction devices and manipulate it to get better
efficiency.




