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1. Abstract: Solar energy is the fundamental source of renewable energy. Utilization of solar

radiation into useful heat and power through the different devices and techniques like flat
plate collectors, concentrating collectors, evacuated collector are attractive options for
partial application of green energy. Design of sensible and latent heat storage system for
solar thermal power plants and economic analysis are related with energy conservation
and efficiency. Combustion, gasification, pyrolysis, liquification of biomass (another form
of solar energy) are attractive options for both renewable thermal and electrical power
generation. Effective techno-management of biomethenation technology, biodiesel,
improved wood stove, bio-hydrogen generation, are the needs of hour.

2. Prerequisites of the course: None

3. Course objectives:

1. To introduce students on solar science and utilization of solar thermal energy by the flat
plate collectors, concentrating collectors, evacuated collector, design of various types of
solar collectors, performance of solar collectors, ASHRAE standards for design and
testing.

2. To understand and analysis solar desalination technology, solar drying, industrial process
heating applications, solar thermal power plant, economics of solar thermal processes.

3. To train students on types of solar thermal energy storage; design of sensible and latent
heat storage systems for solar thermal power plants and economic analysis and issues
related to sensible and latent heat storage systems.

4. To orient students on combustion, gasification, pyrolysis, liquification, biomass pre-
treatment and processing, bio-methenation technology.

5. To introduce and to analyse on biodiesel production and utilization, improved wood stove,
bio-hydrogen generation, dual fuel engine and purely producer gas fired technology,
engine modifications for electrical power generation cooling and cleaning methods of gas
produced from gasifier.

6. To orient student for preliminary design and analysis on renewable energy-based system
through the final year project work.
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6. (a) Time-Plan:

Theory Classes

Topic No. of theory
classes

Introduction to solar science, environment, and estimations of different angles. 4

Methodologies for Solar thermal conversion system, Solar thermal conversion devices | 4

coating technology

General description of solar thermal collectors — Flat plate collectors, improved design of | 4

solar thermal collector for enhanced heat transfer, concentrating collectors, evacuated

collector, Design of various types of Solar collectors, Performance of solar collectors.

ASHRAE codes, Solar active and passive heating; Solar cooling; Conversion to | 5

mechanical energy; Solar desalination, Solar drying, Industrial application, Solar thermal

power plant, Economics of solar processes.

Modeling of solar thermal systems, Components, and simulation; Design and sizing of | 5

solar heating systems.

Types of thermal energy storage; — Design of sensible and latent heat storage system for | 8

solar thermal power plants and economic analysis. Issues related to sensible and latent

heat storage systems.

Biomass resource assessment, properties of biomass and its analysis, different energy | 10

conversion methods — combustion, gasification, pyrolysis, liquification, biomass pre-

treatment and processing, Biomethenation technology, biodiesel, improved wood stove,

bio-hydrogen generation, electricity generation from biomass gasifier, cooling and

cleaning methods of gas produced from gasifier, engine systems, petrol, diesel, and dual

fuel engine and purely producer gas fired technology.

Total 40

6. (b) Evaluation plan: Evaluation would be based upon the following:

Component Marks
Sessional Test | 10
Mid Semester Examination 30
Sessional Test 11 10
End Semester Examination 50
Total 100




7. Pedagogy: Introduction and detailed renewable thermal energy resources and technology

will be explained. Solar science, application of different solar thermal energy conversion
devices will be explained. Renewable energy-based power generation system like biomass
gasifier, biodiesel production and engine application units will be demonstrated.

8. Expected outcomes:

1.

The students will understand solar science and utilization of solar thermal energy on flat
plate, concentrating collectors, evacuated collector, design of various types of solar
collectors, performance of solar collectors; ASHRAE standards.

. The students will be able to perform mathematical analysis for solar desalination

technology, solar drying, process hating industrial applications, solar thermal power plant,
and economics of solar thermal technology.

The students will be able to perform analysis on solar thermal energy storage, design of
sensible and latent heat storage systems for solar thermal power plants and economics.

. The students will be able to perform mathematical and practical analysis on combustion,

gasification, pyrolysis, liquefaction, biomass pre-treatment and processing, bio-
methenation technology.

Students will be able to perform experiments on biodiesel, improved wood stove, bio-
hydrogen generation, purely producer gas fired technology, engine modifications for
electrical power generation, cooling and cleaning methods of gas produced from gasifier.
Students will be able to perform experimental and computational M. Tech thesis work on

renewable thermal energy components / systems.



