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SOLAR ENERGY & BATTERY MANAGEMENT SYSTEMS
(OPEN ELECTIVE -1I)

Preamble This course enables the students to understand various aspects of solar energy
systems and batteries management system

Course Objectives
1.  To understand the basic knowledge of solar energy systems

2.  Understand the importance of batteries in electric vehicles
3. Demonstrate various technical parameters of batteries and battery packs

Course Outcomes
1.  Understand the basics of PV installation and operation

».  Distinguish between various types of batteries used for EV applications

3.  Elaborate various technical parameters of batteries

PO1|PO2 | PO3 | PO4 POS | PO6|PO7|PO8 | PO9 PO10 PO11|PO12 PSO1|PSO2|PSO3
CO1 3 1 2 2 3
CO2 3 1 2 2 3
CO3 3 1 2 2 3

1 — Weak, 2 — Moderate and 3 — Strong

Detailed Syllabus
Unit — 1: Introduction to Solar Energy 10 Hours

Introduction, Definition of Power and energy, difference between power and energy, the role
of energy in development, Limitation of renewable energy sources, requirement, need for the
use of new energy sources.

Unit — 2: Solar Systems 8 Hours

Solar system: Energy from the sun, solar window, atmospheric effects, diffused radiations,
Air mass, effect of Air Mass, seasonal effects, environmental effects on standard test
conditions.

Unit — 3: Photovoltaic 12 Hours

Advantages & disadvantages of photo-voltaic conversion. Use of solar cell in various
instruments. Photo-voltaic array & its connections, arrangements of array according to the
voltage. Module & its connections. Faults & their effects in photo-voltaic cell, array &
module (connection of cell, connection of array, connection of module
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Unit — 4: Energy Storage System 12 Hours
Batteries: Lead Acid Battery, Nickel based batteries, Sodium based batteries, Lithium based
batteries—Li-ion & Li-poly, Metal Air Battery, Zine Chloride battery; Ultra capacitors;
Flywheel Energy Storage System; Hydraulic Energy Storage System; Comparison of
different Energy Storage System

Unit — 5: Battery Characteristics and Parameters 12 Hours

Cells and Batteries- conversion of chemical energy to electrical energy- Battery
Specifications: Variables to characterize battery operating conditions and Specifications to
characterize battery nominal and maximum characteristics; Efficiency of batteries; Electrical
parameters, Battery design-Performance criteria for Electric vehicle batteries- Vehicle
propulsion factors- Power and energy requirements of batteries- Meeting battery performance
criteria- setting new targets for battery performance.
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