Course no.: ENR 129

Course title: Renewable energy and fossil fuels based thermal
power generation

Core or Elective: Elective
Number of credits: 3

Number of lectures-tutorials-practicals: 30-12-0
Course coordinator: Dr. YP Abbi

Course Objectives:

The course is designed to familiarize the students with basic design concepts of thermal power generation
from solar thermal, coal/lignite, biomass, oil/natural gas, and geothermal energy sources. It will cover
thermodynamics of Rankine and Brayton cycles for electric power generation, design of major equipment and
sub-systems of power plant with each energy source, energy audit of thermal power plants. The course will
also include concept of cogeneration with biomass and other fuels, and use of Organic Rankine cycle for power
generation using low temperature heat source like Ocean Thermal Energy.

Evaluation procedure:

= Assignments: 20%
= Minor tests: 30%
=  Major test: 50%

Details of course content and allotted time

and condenser pressure/cooling water temperature control

Topic Allotted time (hrs)
L T P
1 Rankine, Brayton and Combined Cycle concepts 2 -
2 Rankine cycle efficiency improvement through steam reheating, feed water heating, 2 -

3 Design concepts of fossil fuel and biomass fired boilers, and its auxiliaries such as 6 2
mills, fans, and boiler feed pump

4 Steam generation through solar energy 2 -

5 Steam generation through geothermal resources 2 1

6 Organic Rankine cycle for using low temperature heat eg Ocean Thermal for power 2 -
generation

7 Design concepts of steam turbine and its auxiliaries such as condensers (water and 4 2

air cooled), cooling towers, cooling water pumps, etc.




Topic Allotted time (hrs)
L T P
8 Water systems in a thermal power plant (Raw water, DM water, Auxiliary cooling 2 -
water)
9 Evaluation of thermal efficiency of boilers 2 2
10 Evaluation of heat rate of steam turbines 2 1
11 Steam turbine and gas turbine based cogeneration systems 2 2
12 Gas/oil based combined cycle power generation system 2 2
Total 20 22 0
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