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B-Tech EE (BEE24)

GRADUATE OUTCOME OF THE PROGRAMME

The programme focuses on electrical principles with their applications to design,
analyze and troubleshoot electrical systems and components which help them to have
strong analytical and problem-solving skills to identify and solve complex engineering
problems in order to develop sustainable solutions in broader economic, societal and
environmental contexts.



B-Tech EE (BEE24)

PROGRAMME LEARNING OUTCOMES

After completion of the course, B.Tech Electrical Engineering graduates will have

ability to:

1. Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.

2. Identify, formulate and analysis complex engineering problems reaching
substantiated conclusions using first principles of mathematics, natural sciences, and
engineering scCiences.

3. Design solutions for complex engineering problems and design system components
or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4. Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modelling to complex engineering
activities with an understanding of the limitations.

S. Apply reasoning informed by the contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

6. Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

7. Demonstrate knowledge and understanding of the engineering and management
principles and apply these to one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments.

8. Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.



Course Structure

Program: Bachelor of Technology in

Electrical Engineering

B-Tech EE (BEE24)

Semester: I

Course Credi
Course Title e of Course L P
Code Typ ts
BEE116 E1}'11g1n.eer1ng Basic Science 3 0 3
Chemistry Course
BEE112 Eng;neerlr.lg Basic Science 3 0 4
Mathematics-I Course
BEE117 Programmlng for Engineering 3 0 3
Problem Solving Science Course
BEE118 Communication 3 0 3
Skills Humanities
BEE11 Basps of Domestic Engineering 5 0 5
Appliances Science Course
BEE120 Manufacturing
. . 1 4 3
Practices Practical
BEE121 Engineering Basic Science
. 0 2 1
Chemistry Lab Course
BEE122 Programming for Engineering 0 5 ]
Problem Solving Lab Science Course
Communication 0 5 ]
BEE123 Skills Lab Humanities
Basics of Domestic . .
Engineering 0 2 1
BEE124 ;
2 Appliances Lab Science Course
1
Total 12 22




B-Tech EE (BEE24)

Semester: II

Cre
C
g:;ze Course Title Type of Course L P dit
s
Basic Electrical Engineering
BEE217 Engineering Science Course 3 0 4
Enei ‘e Physi Basic Science
BEE218 ngineering Physics Cotrse 3 0 4
Engineering Basic Science
BEE215 Mathematics — II Course 3 0 4
Engineering Practical
BEE219 Graphics & Drawing 1 4 3
Engineering Physics Basic Science
BEE220 Lab Course 0 2 1
Basic Electrical Engineering
BEE221 Engineering Lab Science Course 0 2 1
Fundamentals of Engineering
BEE222 Computer & IT Lab Science Course 0 2 1
BEE223 *Indian Constitution VAC 2 0 NC
12 10 18

Total

NOTE*: The mandatory courses are non-credit courses which are to be evaluated as
Satisfactory/Unsatisfactory.

NOTE: The training will be imparted in the institution at the end of 27d semester for
four week duration.




B-Tech EE (BEE24)

Semester: III

C T f Cred
ourse Course Title ype o L P .re
Code Course its

Electrical Circuit Program Core 3 0 4

BEE301 Analysis course

BEE30 P C

2 Electrical Machines — I rogra Lore 3 0 3
course

BEE303 Electrical and Program Core

Electronic course 3 0 3
Measurements
BEE315 P C
Analog Electronics rogtatn Lore 3 0 3
course
BEE316 Mathematics -III Basic Science 3 0 4
Course
BEE307 Electrical and Program Core
Electronic course 0 2 1
Measurements Lab
BEE308 Electrical Machines -1 Program Core 0 2 1
Lab course
BEE317 Program Core o
Analog Electronics Lab course 2 1
BEE309 *Institutional Training Internship 0 0 2
Total 15 6 22

NOTE*: The students will submit their reports for the institutional training taken at

the end of the 21rd semester.




B-Tech EE (BEE24)

Semester: IV

C Cred
g:;ze Course Title Type of Course L | T P its
P C
BEE401 Electrical Machines — II CZZ%Zim ore 3 0 0 3
C
BEE402 Power Electronics Program Core 3 0 0 3
course
BEE4 P C
03 Digital Electronics rogtatn L-ore 3 o |o 3
course
BEE415 Electromagnetic Fields Program Core 3 0 0 3
course
BEE418 Signals & Systems Program Core 3 0 0 3
course
BEE4 P C
05 | Digital Electronics Lab rograt Lote 0o |0 |2 1
course
BEE406 Electrical Machines — II Program Core 0O |0 2 1
Lab course
P C
BEE407 Power Electronics Lab rogramm Lote 0 0 2 1
course
BEE419 Generation of Program Core 3 0 0 3
Electrical Power course
BEE420 Programmable Logic Program Core o |o 5 ]
Controllers Lab course
BEE416 *Environmental 5 0 0 NC
Science VAC
Total 2
ora 5 |0 |8 | 22

NOTE*: The mandatory courses are non-credit courses which are to be evaluated as
satisfactory/Unsatisfactory.




B-Tech EE (BEE24)

Semester: V

C Cred
g:;ie Course Title Type of Course L T |P il;es
BEES01 Power System -I Program Core
(Apparatus and course 3 0 10 3
Modeling)
BEE P
502 Control Systems rogram Core 3 1 0 4
course
BEES13 Microprocessors Program Core 4 0 0 4
course
BEES05 Power System-I Lab Program Core o o |o ]
course
BEES06 Control Systems Lab Program Core o o |o ]
course
BEES14 Microprocessors Lab Program Core 0 0 o 1
course
BEES15 Soft Skills- I Humanities 3 0O (O 3
Professional Elective Course — I (Any one of the following)
BEES04 Wind and Solar Energy Professional
Elective course 3 0 0 3
BEES516 Electrical Materials
Open Elective 3 0O |o 3
Course - 1
Total 19 1 |6 23
Open Elective Course - I (Any one of the following)
OECO083 Power Plant
Engineering
Open Elective 3 0O |o 3
OEC093 Substation Equipment Course
& Design




B-Tech EE (BEE24)

Semester: VI

T f
Course Course Title ype o L T |P C.red
Code Course its
Power Systems-II Pro
gram Core 3 0O |o 3
BEE601 i
(Operation and Control) course
BEE622 Estimgting & .Costiflg in Program Core 3 o lo 3
Electrical Engineering course
BEE605 Power Systems-II Lab Program Core 0 0 5 ]
course
BEE623 HVDC Transmission Program Core
Systems course 3 0 0 3
BEE624 Estimating & Costing in Program Core
. . . 0 0O |2 1
Electrical Engineering Lab course
Professional Elective course - II (Any one of the following)
BEE607 Electric Drives Professional
i 3 0O |0 3
BEE626 Digital Signal Processing Elective course
XXX XXX Open Elective 3 0O |o 3
course -II
Total 18 O |4 |20
Open Elective course -II (Any one of the following)
OEC094 | Internet of Things
O Electi
OEC095 | Non-conventional Energy pen Ziectve 3 0 |0 3
course
Sources

NOTE?*: Industrial training to be imparted at the end of 6t semester for six weeks.




B-Tech EE (BEE24)

Semester: VII

C Cred
g:;ze Course Title Type of Course L T |P il;es
BEE714 Utilization of Electrical Program Core 3 0 0 3
Energy course
Electrical Energy
p C
BEE715 Conservation and rogra Lore 3 0O |0 3
e course
Auditing
BEE716 Introduction to MATLAB Program Core 0 0 5 1
Lab course
BEE717 Introduction to Industry Program Core
3 0O |0 3
4.0 course
BEE709 Minor Project Project 0 0O |6 3
BEE706 Industrial Training Internship 0 0O |0 4
Professional Elective course -III (Any one of the following)
BEE702 | i8h Voltage
Engineering Professional 3 o lo 3
BEE718 Power System Dynamic Elective course
& Control
XXX XXX Open Elective 3 0O |o 3
course — [II
Total 15 0O 8 18
Open Elective course - III (Any one of the following)
OEC096 Introduction to
Industrial Management )
Open Elective 3 0O |0 3
OECO097 Biomedical course
Instrumentation

NOTE*: Students will undergo 6 weeks industrial training after the end of 6t semester

examinations and present a seminar along with submission of report in 7t semester.




B-Tech EE (BEE24)

Semester: VIII
C T f Cred
ourse Course Title ype o L T P .re
Code Course its
Power System Program Core 3 0 0 3
BEESO0S Analysis & Design course
MATLAB & Program Core 0 0 4 2
BEES09 Simulink Lab course
BEES0?2 Major Project Project 0] 0 12 6
Professional Elective course -IV (Any one of the following)
Power System 3 0 0 3
Elective
EleCtriC & Hybrld course
BEES311 Vehicles
XXX Open Elective 3 0 0 3
course — [V
Total 15 (o) 6 17
Open Elective course - IV (Any one of the following)
Intellectual
OEC098 1
Property Rights Open Elective 0 0 5
3
Industrial course
OEC099 Automation
13 ()
Grand Total 9 - 60 169

10



B-Tech EE (BEE24)

Evaluation Criteria for Theory Courses

A. Continuous Assessment (25 Marks)

CA1 Surprise Test (Two best out of three) (10 Marks)
CA2 Assignment (10 Marks)

CA3 Case Study/Portfolio (5 Marks)

B. Attendance (S5 marks)

C. Mid Semester Test (30 Marks)

D. End Semester Exam (40 Marks)

Evaluation Criteria for Practical Courses

Performance of each practical-(10 Marks)
Report- (5 Marks)
Practical Viva - (5 Marks)

Total - (20 Marks) (Each Practical)

11



B-Tech EE (BEE24)

SEMESTER-I
Course Title: ENGINEERING CHEMISTRY L TP Cred
its
Course Code: BEE116 3 0|0 3

Total Hours: 45

Learning Outcomes: After completion of this course, the learner will be able to:

1. Demonstrate Schrodinger equation, Particle in a box solution and their
applications for conjugated molecules and Nano particles,

2. Evaluate band structure of solids and the role of doping on band structures.

3. Distinguish the ranges of Vibrational and rotational spectroscopy of diatomic
molecules, Applications, Nuclear magnetic resonance and magnetic resonance imaging
4. Rationalize periodic properties such as ionization potential, electro-negativity,

Oxidation states and electro-negativity.
Course Content

UNIT1 15 Hours
Atomic and molecular structure: Schrodinger equation, Particle in a box solution
and their applications for conjugated molecules and Nanoparticles, Forms of the
hydrogen atom wave functions and the plots of these functions to explore their spatial
variations, Molecular orbitals of diatomic molecules and plots of the multicenter
orbitals. Equations for atomic and molecular orbitals. Energy level diagrams of
diatomic. Pi-molecular orbitals of butadiene and benzene and aromaticity. Crystal field
theory and the energy level diagrams for transition metal ions and their magnetic
properties. Band structure of solids and the role of doping on band structures.

UNIT II 10 Hours
Spectroscopic techniques and applications: Principles of spectroscopy and selection
rules, electronic spectroscopy, Fluorescence and its applications in medicine,
Vibrational and rotational spectroscopy of diatomic molecules, Applications, Nuclear
magnetic resonance and magnetic resonance imaging, surface characterization
techniques, Diffraction and scattering.

Ionic, Dipolar and Vander Waals interactions, Equations of state of real gases and
Critical phenomena. Potential energy surfaces of H3, H2F and HCN and trajectories on
these surfaces.

Thermodynamic functions: energy, entropy and free energy. Estimations of entropy
and free energies. Free energy and emf. Cell potentials, the Nernst equation and
applications. Acid base, oxidation reduction and solubility equilibriums, Water

12



B-Tech EE (BEE24)

chemistry, Corrosion, Use of free energy considerations in metallurgy through
Ellingham diagrams.

UNIT III 10 Hours
Periodic properties: Effective nuclear charge, penetration of orbitals, variations of s,
p, d and f orbital energies of atoms in the periodic table, electronic configurations,
atomic and ionic sizes, ionization energies, electron affinity and electronegativity,
polarizability, oxidation states, coordination numbers and geometries, hard soft acids
and bases, molecular geometries Representations of 3 dimensional structures,
structural isomers and stereoisomers, configurations and symmetry and chirality,
enantiomers, diastereomers, optical activity, absolute configurations and
conformational analysis. Isomerism in transitional metal compounds.

UNIT IV 10 Hours
Organic reactions and synthesis of a drug molecule: Introduction to reactions
involving substitution, addition, elimination, oxidation, reduction, cyclization and ring
openings. Synthesis of a commonly used drug molecule.

Transaction Modes

Lecture, Seminar, e-Team Teaching, e-Tutoring, Dialogue, Peer Group Discussion,
Mobile Teaching, Self-Learning, Collaborative Learning and Cooperative Learning
Suggested Readings

° Mahan, B. H. (1987). University chemistry.

° Sienko, M. J. & Plane, R. A. Chemistry. (1979): Principles and Applications. New
York: McGraw-Hill.

° Banwell, C. N. (1966). Fundamentals of Molecular Spectroscop. New York,
McGraw-Hill

L Tembe, B. L., Kamaluddin& Krishnan, (2008). M. S. Engineering Chemistry (NPTEL
Web-book).

13



B-Tech EE (BEE24)

SEMESTER-I
Course Title: ENGINEERING MATHEMATICS -1 Lltlp Cred
its
Course Code: BEE112 3(1|0 4

Total hours 60

Learning Outcomes: After completion of this course, the learner will be able to:

1. Apply differential and integral calculus to notions of curvature and to improper
integrals. Apart from some other applications they will have a basic understanding of
Beta and Gamma functions.

2. Classify of Rolle’s Theorem that is fundamental to application of analysis to
Engineering problems.

3. Illustrate the Tool of power series and Fourier series for learning advanced
Engineering Mathematics.

4. Use of functions of several variables that is essential in most branches of
engineering and tools of matrices and linear algebra in a comprehensive manner.

Course Content

UNIT I 16 Hours
Calculus: Evaluates and involutes; Evaluation of definite and improper integrals; Beta
and Gamma functions and their properties; Applications of definite integrals to
evaluate surface areas and volumes of revolutions.

Rolle ’s Theorem, Mean value theorems, Taylor’s and Maclaurin theorems with
remainders; Indeterminate forms and Hospital’s rule; Maxima and minima.
Advanced Calculus: Differentiation: Limit continuity and partial derivatives,
directional derivatives, total derivative; Tangent plane and normal line; Maxima,
minima and saddle points; Method of Lagrange multipliers; Gradient, curl and
divergence.

Integration: Multiple Integration: double and triple integrals (Cartesian and polar),
change of order of integration in double integrals, Change of variables (Cartesian to
polar), Applications: areas and volumes by (double integration) Center of mass and
Gravity (constant and variable densities). Theorems of Green, Gauss and Stokes,
orthogonal curvilinear coordinates, Simple applications involving cubes, sphere and
rectangular parallelepipeds.

UNIT II 14 Hours

Trigonometry: Hyperbolic and circular functions, logarithms of complex number
resolving real and imaginary parts of a complex quantity, De Moivre’s Theorem.

14



B-Tech EE (BEE24)

Theory of equations: Relation between roots and coefficients, reciprocal Equations,
transformation of equations and diminishing the roots.

UNIT III 15
Hours

Sequences and series: Convergence of sequence and series, tests for convergence;
Power series, Taylor's series, series for exponential, trigonometric and logarithm
functions; Fourier series: Half range sine and cosine series, Parseval’s theorem.

UNIT IV 15
Hours

Algebra: Vector Space, linear dependence of vectors, basis, dimension; Linear
transformations (maps), range and kernel of a linear map, rank and nullity, Inverse of
a linear transformation, rank- nullity theorem, composition of linear maps, Matrix
associated with a linear map.

Eigen values, eigenvectors, symmetric, skew-symmetric, and orthogonal Matrices,
Eigen bases, Diagonalization; Inner product spaces, Gram-Schmidt orthogonalization.

Transaction Modes

Lecture, Seminar, e-Team Teaching, e-Tutoring, Dialogue, Peer Group Discussion,
Mobile Teaching, Self-Learning, Collaborative Learning and Cooperative Learning

Suggested Readings

G.B. Thomas and R.L. Finney. (2002). Calculus and Analytic geometry. Pearson.

Veerarajan T. (2008). Engineering Mathematics for first year. Tata McGraw-Hill, New
Delhi.

Ramana B.V. (2010). Higher Engineering Mathematics. Tata McGraw Hill New Delhi.

N.P. Bali and Manish Goyal. (2010). A text book of Engineering Mathematics. Laxmi
Publications.

B.S. Grewal. (2000). Higher Engineering Mathematics. Khanna Publishers.

V. Krishnamurthy, V.P. Mainra and J.L. Arora. (2005). An introduction to Linear

Algebra. Affiliated East-West press.

Erwin Kreyszig. (2006). Advanced Engineering Mathematics. John Wiley & Sons.

15



B-Tech EE (BEE24)

SEMESTER-I
Course Title: PROGRAMMING FOR PROBLEM SOLVING LiTlp Cred
its
Course Code: BEE117 3/0|0 3

Total Hours: 45

Learning Outcomes: After completion of this course, the learner will be able to:

1. Design the algorithms to write programs.

2. [lustrate arrays, pointers and structures to formulate algorithms and programs
3. Apply programming to solve simple numerical method problems, namely rot
finding of function, differentiation of function and simple integration

4. Implement conditional branching, iteration and recursion.

Course Content

UNIT I 15 Hours
Introduction to Programming: Introduction to components of a computer system
(disks, memory, processor, where a program is stored and executed, operating system,
compilers etc.) - Idea of Algorithm: steps to solve logical and numerical problems.
Representation of Algorithm: Flowchart/Pseudo code with examples. From algorithms
to programs; source code, variables (with data types) variables and memory Locations,
Syntax and Logical Errors in compilation, object and executable code-

UNIT II 15 Hours
Arithmetic expressions and precedence: Conditional Branching and Loops Writing
and evaluation of conditionals and consequent branching

Iteration and loops

Arrays: Arrays (1-D, 2-D), Character arrays and Strings

Basic Algorithms: Searching, Basic Sorting Algorithms (Bubble, Insertion and
Selection), Finding roots of Equations, notion of order of complexity through example
programs (no formal definition requirement.

UNIT III 8 Hours
Function: Functions (including using built in libraries), Parameter passing in

functions, call by value, passing arrays to functions: idea of call by reference.
16
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Recursion: Recursion as a different way of solving problems. Example programs, such
as Finding Factorial, Fibonacci series, Ackerman function etc. Quick sort or Merge
sort.

UNIT IV 7 Hours
Structure: Structures, Defining structures and Array of Structures

Pointers: Idea of pointers, defining pointers, Use of Pointers in self-referential
structures, notion of linked list (no implementation)

File handling (only if time is available, otherwise should be done as part of the lab.

Transaction Modes
Lecture, Seminar, e-Team Teaching, e-Tutoring, Dialogue, Peer Group Discussion,
Mobile Teaching, Self-Learning, Collaborative Learning and Cooperative Learning

Suggested Readings

. Byron Gottfried, Schaum's (1995), Outline of Programming with C, McGraw-Hill.
. E. Balaguruswamy (2005) Programming in ANSI C, Tata McGraw-Hill.

17



B-Tech EE (BEE24)

SEMESTER-I
Course Title: COMMUNICATION SKILLS L T p Cred
its
Course Code: BEE118 3 0 0 3

Total Hours: 45

Learning Outcomes: After completion of this course, the learner will be able to:

1. Develop vocabulary and improve the accuracy in Grammar.

2. Apply the concepts of accurate English while writing and become equally ease at
using good vocabulary and language skills.

3. Develop and Expand writing skills through Controlled and guided activities.

4. Compose articles and compositions in English.

Course Content

UNIT I 16 Hours
Vocabulary Building: The concept of Word Formation, Root words from foreign
languages and their use in English, Acquaintance with prefixes and suffixes from
foreign languages in English to form derivatives. Synonyms, antonyms, and standard
abbreviations.

UNIT II 14 Hours
Basic Writing Skills: Sentence Structures, use of phrases and clauses in sentences,
Importance of proper punctuation, creating coherence, organizing principles of
paragraphs in documents, Techniques for writing precisely.

UNIT III 8 Hours
Identifying Common Errors in Writing: Subject-verb agreement, Noun-pronoun
agreement, Misplaced modifiers, Articles, Prepositions, Redundancies, Cliché

UNIT IV 7 Hours
Nature and Style of sensible Writing: Describing, Defining, Classifying, providing
examples or evidence, writing introduction and conclusion

Writing Practices: Comprehension, Précis Writing, Essay Writing.

Transaction Modes
Lecture, Seminar, e-Team Teaching, e-Tutoring, Dialogue, Peer Group Discussion,
Mobile Teaching, Self-Learning, Collaborative Learning and Cooperative Learning.

18
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Suggested Readings

. Swan, Michael. (1995). Practical English. OUP.

. Wood, F.T. (2007). Remedial English Grammar. Macmillan.

. Zinsser, W. (2001). On Writing Well. Harper Resource Book.

. Lyons, L. H. &Heasly, B. (2006). Study Writing. Cambridge University Press.

. Kumar, S &Lata, P. (2011). Communication Skills. Oxford University Press.

. CIEFL, Hyderabad. Exercises in Spoken English. Parts. I-Ill. Oxford University
Press.

19
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SEMESTER-I
Course Title: BASICS OF DOMESTIC APPLIANCES L [T |P |Cred
its
Course Code: BEE119 2 /0 |0 2

Total hours: 30

Course Outcomes: On successful completion of this course, the students will be able
to:

1. Acquire necessary skills/hand on experience/ working knowledge on
multimeters, galvanometers, ammeters, voltmeters, ac/dc generators, motors,
transformers, single phase and three phase connections, basics of electrical wiring
with electrical protection devices.

2. Understand the working principles of different household domestic appliances.
3. Check the electrical connections at house-hold.
4. To learn the skills to repair the electrical appliances for the general

troubleshooting and wiring faults.

Course Content

UNIT-I 7 Hours
Basics of House wiring, Principles of working, parts and servicing of Electric fan,
Electric Iron box, Water heater; Induction heater, Microwave oven; Refrigerator,
Concept of illumination, Electric bulbs, CFL, LED lights, Energy efficiency in electrical
appliances.

UNIT-II 8 Hours
Electric Iron:

Type of Electric Iron — Ordinary type and automatic/Thermostat Control type/steam
iron, Construction and working principle of electric irons; common defects, testing and
repairs

Electric Stove:

Types of Electric Stoves- Coiled type, covered type, Hot Plate, Grill/Oven,

Cooking Range- Construction and working principle of electric stoves, common defects,
testing and repairs; Induction heater; OTG and Microwave oven; Three phase heater,
star and Delta connections.

UNIT-III 7 Hours
Table Lamp and Tube Light:

20
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Construction, working principles and use of Table Lamp, Night Lamp and Tube Light;
Common faults, their causes, testing and repair, LED Table lamp.

Electric Fan:

Type of Fans - ceiling fan, Pedestal fan, Bracket Fan, Exhaust Fan; Construction
working principles, special characteristics and applications of Electric fans; Common
faults, their causes, testing and repairs; Installation of Bracket Fan and Exhaust Fan.

UNIT-IV 8 Hours
Electric Mixer, Grinder and Blender:

Construction, working principles, special characteristics and applications of Electric
Mixer, Common Faults, their causes, Servicing maintenance and overhauling of
Electric Mixer.

Transaction Modes
Lecture, Seminar, e-Team Teaching, e-Tutoring, Dialogue, Peer Group Discussion,
Mobile Teaching, Self-Learning, Collaborative Learning and Cooperative Learning.

Suggested Readings
° A Text book on Electrical Technology, B.L.Theraja, S.Chand& Co.,
L A Text book on Electrical Technology, A.K.Theraja.

L Handbook of Repair & Maintenance of domestic electronics appliances; BPB
Publications.

o Consumer Electronics, S.P.Bali, Pearson.

L Domestic Appliances Servicing, K.P.Anwer, Scholar Institute Publications

21
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SEMESTER-I
Course Title: MANUFACTURING PRACTICES L |Tlp Credit
s
Course Code: BEE120 1 0O | 4 3

Total Hours: 45

Learning Outcomes: After completion of this course, the learner will be able to:

1. Apply the various manufacturing methods in different fields of engineering.
2. Use the different fabrication techniques
3. Learn about the practices in manufacturing of simple components using

different materials.
4. Understand the advanced and latest manufacturing techniques being used in
engineering industry

Course Content

UNIT I 8 Hours
Manufacturing Methods- casting, forming, machining, joining, advanced
manufacturing methods.

UNIT II 6 Hours
CNC machining, Additive manufacturing, Fitting operations & power tools

UNIT III 6 Hours
Electrical & Electronics Carpentry, Plastic moulding, glass cutting

UNIT IV 10 Hours
Metal casting, welding (arc welding & gas welding), brazing [More hours can be given
to Welding for Civil Engineering students as they may have to deal with Steel structures
fabrication and erection; 3D Printing is an evolving manufacturing technology and
merits some lectures and hands-on training.]

Workshop Practice:

1. Machine shop - 10 hours

2. Fitting shop - 8 hours

3. Carpentry - 6 hours

4. Electrical & Electronics - 8 hours

5. Welding shop - 8 hours (Arc welding 4 hrs. + gas welding 4 hrs.)

22
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Transaction Modes

Lecture, Seminar, e-Team Teaching, e-Tutoring, Dialogue, Peer Group Discussion,
Mobile Teaching, Self-Learning, Collaborative Learning and Cooperative Learning

Suggested Readings

. Raghuwanshi, B.S. (2009). A Course in Workshop Technology, Vol 1 &II. Dhanpat
Rai & Sons.

. Jain, R.K. (2010). Production Technology. Khanna Publishers.
. Singh, S. (2003). Manufacturing Practice. S.K. Kataria & Sons.

23
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SEMESTER-I
Course Title: ENGINEERING CHEMISTRY LABORATORY Lltlp Cred
its
Course Code: BEE121 0/0|2 1

Total Hours: 15

Learning Outcomes: After completion of this course, the learner will be able to:
1. Evaluate the estimate rate constants of reactions from concentration of
reactants/products as a function of time.

2. Measure molecular/system properties such as surface tension, viscosity,
conductance of solutions, redox potentials, chloride content of water, etc.

3. Apply the theoretical concepts for result analysis and interpret data obtained
from experimentation.

4. Identify the compound using a combination of qualitative test and analytical
methods.

Course Content

List of Experiments
Determination of surface tension and viscosity
Thin layer chromatography
Ion exchange column for removal of hardness of water
Determination of chloride content of water
Colligative properties using freezing point depression
Determination of the rate constant of a reaction
Determination of cell constant and conductance of solutions
Potentiometry - determination of redox potentials and emfs
Synthesis of a polymer/drug

Saponification/acid value of an oil

Chemical analysis of a salt

Lattice structures and packing of spheres

Models of potential energy surfaces

Chemical oscillations- Iodine clock reaction

15. Determination of the partition coefficient of a substance between two immiscible

liquids.

0Nk =

[ —
— O

[ S —
HwN

16. Adsorption of acetic acid by charcoal
17. Use of the capillary viscosimeters to the demonstrate of the isoelectric point as
the pH of minimum viscosity for gelatin sols and/or coagulation of the white part of

€gg.

24



B-Tech EE (BEE24)

SEMESTER-I
Course Title: PROGRAMMING FOR PROBLEM SOLVING Lltlp Cred
LABORATORY its
Course Code: BEE122 0|0 |2 1

Total Hours: 15

Learning Outcomes: After completion of this course, the learner will be able to:

1. Create read and write to and from simple text files.

2. Identify and correct logical errors encountered at run time

3. Apply programming to solve simple numerical method problems, namely rot
finding of function, differentiation of function and simple integration.

4. Represent data in arrays, strings and structures and manipulate them through
a program

Course Content
Problem solving using computers
Familiarization with programming Environment
Variable types and type conversions
Simple computational problems using arithmetic expressions
Branching and logical expressions
Problems involving if-then-else structures
Loops, while and for loops
Iterative problems e.g., sum of series
1D Arrays: searching, sorting

. 1DArray manipulation

O Nooh =

[ —
— O

. 2D arrays and Strings, memory structure
. Matrix problems, String operations

. Functions, call by value

. Simple functions

— e
a b~ W N

. Numerical methods (Root finding, numerical differentiation, numerical integration)
. Numerical methods problems

—_
N O

. Recursion, structure of recursive calls
. Recursive functions

—_
O 00

. Pointers, structures and dynamic memory allocation
20. Pointers and structures

21. File handling

22. File operations

Suggested Readings

. Byron Gottfried, Schaum's (1995), Outline of Programming with C, McGraw-Hill
. E. Balaguruswamy (2005) Programming in ANSI C, Tata McGraw-Hill.
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SEMESTER-I

Course Title: COMMUNICATION SKILLS LABORATORY LlTlp Cred
its

Course Code: BEE123 0|0 |2 1

Total Hours: 15

Learning Outcomes: After completion of this course, the learner will be able to:

1. [Nlustrate the importance of pronunciation and apply the same day to day
conversation.

2. Apply verbal and non-verbal communication techniques in the Professional
Environment.

3. Develop coherence, cohesion and competence in Oral discourse.

4. Evaluate the interview process confidently.

Course Content

Oral Communication

(This unit involves interactive practice sessions in Language Lab)
Listening Comprehension

Pronunciation, Intonation, Stress and Rhythm

Common Everyday Situations: Conversations and Dialogues
Communication at Workplace

Interviews

Formal Presentations
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SEMESTER-I
Course Title: BASICS OF DOMESTIC APPLIANCES L [T |P |Cred
LABORATORY its
Course Code: BEE124 0O 0 |2 1

Total hours: 15

Learning Outcomes: On successful completion of this course, the students will be
able to:

1. Acquire necessary skills/hand on experience/ working knowledge on
multimeters, galvanometers, ammeters, voltmeters, ac/dc generators, motors,
transformers, single phase and three phase connections, basics of electrical wiring
with electrical protection devices.

2. Understand the working principles of different household domestic appliances.
3. Check the electrical connections at house-hold.
4. To learn the skills to repair the electrical appliances for the general

troubleshooting and wiring faults.

Course Content

Co-curricular Activities (Hands on Exercises):

1. Identifying Phase, Neutral and Earth on power sockets.

2. Observing the connections of elements and identify current flow and voltage
drops.

3. Studying electrical circuit protection using MCBs.

4. Dismantling and reassemble of reflector type room Heater.

5. Dismantling and reassembling of Electric Iron (i) Ordinary type
(ii)Automatic/Thermostat control type.

0. Testing and repair of Electric Iron (i) Ordinary type (ii) Automatic/Thermostat
control type.

7. Dismantling and reassembling of Electric Stove (i) Coiled type (ii) Covered type

(a) Hot plate (b) Grill (iii) Induction Heater (iv) Microwave oven, (v) Three-phase heater
star and delta connection.

8. Connection of Fluorescent tube light (FTL) circuit.

9. Testing and repair of (i) Table Lamp (ii) Night Lamp and (ii) Tube Light (iv) LED
table lamp.

10. Testing fault finding, repair and overhauling of electric fans.

11. Testing fault finding, repair and overhauling of electric mixer.
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Transaction Modes

Lecture, Seminar, e-Team Teaching, e-Tutoring, Dialogue, Peer Group Discussion,
Mobile Teaching, Self-Learning, Collaborative Learning and Cooperative Learning.

Suggested Readings

° A Text book on Electrical Technology, B.L. Theraja, S. Chand & Co.,
L A Text book on Electrical Technology, A.K. Theraja.

° Performance and design of AC machines, M.G. Say, ELBSEdn.,

° Handbook of Repair & Maintenance of domestic electronics appliances; BPB
Publications.

° Consumer Electronics, S.P. Bali, Pearson.

° Domestic Appliances Servicing, K.P. Anwer, Scholar Institute Publications
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SEMESTER- II

Course Title: BASIC ELECTRICAL ENGINEERING L T p Cred
its
Course Code: BEE217 3 1 0 4

Total Hours: 60
Course Outcomes: After completion of this course, the learner will be able to:

1. Understand the DC and AC electrical circuit elements with RLC.

2. Analysis of simple circuits with dc excitation. Superposition, The venin and
Norton Theorems.

3. Use Single Phase AC Circuits and representation of alternating quantities and
determining the power in these circuits.

4. Classify the different types of Electrical machines.

Course Content

UNIT I 15 Hours
DC Circuits: Electrical circuit elements (R, L and C), voltage and current sources,
Kirchhoff’s current and voltage laws, analysis of simple circuits with dc excitation.
Superposition, Thevenin and Norton Theorems. Time-domain analysis of first-order RL
and RC circuits.

UNIT II 15 Hours
AC Circuits: Representation of sinusoidal waveforms, peak and rms values, phasor
representation, real power, reactive power, apparent power, power factor. Analysis of
single-phase ac circuits consisting of R, L, C, RL, RC, RLC combinations (series and
parallel), resonance. Three- phase balanced circuits, voltage and current relations in
star and delta connections.

Transformers: Magnetic materials, BH characteristics, ideal and practical
transformer, equivalent circuit, losses in transformers, regulation and efficiency. Auto-
transformer and three-phase transformer connections.

UNIT III 15 Hours

Electrical Machines: Generation of rotating magnetic fields, Construction and
working of a three-phase induction motor, Significance of torque-slip characteristic.
Loss components and efficiency, starting and speed control of induction motor. Single-
phase induction motor, Construction, working, torque-speed characteristic and speed
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control of separately excited dc motor. Construction and working of synchronous
generators.

UNIT IV 15 Hours
Electrical Installations: Components of LT Switchgear: Switch Fuse Unit (SFU), MCB,
ELCB, MCCB, Types of Wires and Cables, Earthing. Types of Batteries, Important
Characteristics for Batteries. Elementary calculations for energy consumption, power
factor improvement and battery backup.

Transaction Modes
Lecture, Seminar, e-Team Teaching, e-Tutoring, Dialogue, Peer Group Discussion,
Mobile Teaching, Self-Learning, Collaborative Learning and Cooperative Learning.

Suggested Readings

° Kothari, D. P. and Nagrath, 1. J. (2010). Basic Electrical Engineering. Tata McGraw
Hill.

° Kulshreshtha, D. C. (2009). Basic Electrical Engineering. McGraw Hill.

° Bobrow, L. S. (2011). Fundamentals of Electrical Engineering. Oxford University
Press.

° Hughes, E. (2010). Electrical and Electronics Technology. Pearson.
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SEMESTER-II

Course Title: ENGINEERING PHYSICS L T p Cred
its
Course Code: BEE218 3 1 0 4

Total hours 60
Course Outcomes: After completion of this course, the learner will be able to:

1. Apply knowledge of electricity and magnetism to explain natural physical
processes and related technological advances.
2. Use the knowledge regarding calculus along with physical principles to

effectively solve problems encountered in everyday life, further study in science, and
in the professional world.

3. Design experiments and acquires data in order to explore physical principles,
effectively communicate results, and evaluate related scientific studies.
4. Assess the contributions of physics to our evolving understanding of global

change and sustainability while placing the development of physics in its historical
and cultural context.

Course Content
UNIT 1 15 Hours

Electrostatics: Calculation of electric field and electrostatic potential for a charge
distribution; Divergence and curl of electrostatic field; Laplace’s and Poisson’s
equations for electrostatic potential, Boundary conditions of electric field and
electrostatic potential; method of images. Electrostatic field and potential of a dipole.
Bound charges due to electric polarization; Electric displacement; boundary conditions
on displacement; solving simple electrostatics problems in presence of dielectrics —
Point charge at the center of a dielectric sphere, charge in front of a dielectric slab,
dielectric slab and dielectric sphere in uniform electric field.

UNIT II 15 Hours

Magneto statics: Bio-Savart law, Divergence and curl of static magnetic field; vector
potential and calculating it for a given magnetic field using Stokes’ theorem; vector
potential and its solution for given current densities. Properties of magnetic materials:
magnetic susceptibility and ferromagnetic, paramagnetic and diamagnetic materials.

Time Varying Field and Maxwell’s Equation: Laws of Electromagnetic Induction, Self
and Mutual induction, Concept of Displacement Current, Difference between
Conduction Current and Displacement Current, Eddy Current, Maxwell’s Equations,
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Derivation of Maxwell’s Equations, Propagation of Electromagnetic Waves in Free
Space, Solution of propagation of Plane Electromagnetic Wave in free space.

UNIT III 15 Hours

Semiconductors: Intrinsic and extrinsic semiconductors, Carrier generation and
recombination, Carrier transport: diffusion and drift, p-n junction, Semiconductor
materials of interest for optoelectronic devices.

Modern Physics: Particle properties of wave: Planck’s hypothesis, Qualitative
discussion of Photoelectric effect and Compton Effect. Wave properties of particle: De
Broglie wave as mater waves, Heisenberg’s uncertainty principle and its application.
Quantum Mechanics: Interpretation of wave function, Schrodinger equation (time
dependent and time independent), particle in a box,

UNIT IV 15 Hours

Wave Optics: Interference due to division of wavefront, Young’s double slit expt.,
Principle of Superposition, Interference from parallel thin films, Newton rings,
Michelson interferometer. Diffraction: Fresnel Diffraction, Diffraction at a straight
edge, Fraunh offer diffraction due to N slits, Diffraction grating, dispersive and
resolving power of Grating. Polarization: production of plane polarized light by
different methods, Brewster and Malus Laws. Double refraction, Quarter & half wave
plate, Nicol prism, specific rotation, Laurent’s half shade polarimetry.

Laser: Introduction, principle of Laser, stimulated and spontaneous emission,
Einstein’s Coefficients, He-Ne Laser, Ruby Laser, Application of Lasers.

Transaction Modes
Lecture, Seminar, e-Team Teaching, e-Tutoring, Dialogue, Peer Group Discussion,
Mobile Teaching, Self-Learning, Collaborative Learning and Cooperative Learning

Suggested Readings

° David J Griffths. (1999). Introduction to Electrodynamics. Prentice Hall.

L Walker, Jearl, David Halliday, and Robert Resnick. (2011). Fundamentals of
Physics. Hoboken, N.J: Wiley.

° Saslow, W. (2008). Electricity, magnetism and light. e-book.
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SEMESTER - II

Course Title: ENGINEERING MATHEMATICS-II L T p Cred
its
Course Code: BEE215 3 1 (0] 4

Total hours 60
Course Outcomes: After completion of this course, the learner will be able to:
1. Apply differential and integral calculus to notions of curvature and to improper
integrals. Apart from some other applications they will have a basic understanding of
Beta and Gamma functions.
2. Classify of Rolle’s Theorem that is fundamental to application of analysis to
Engineering problems.
3. [Nlustrate the Tool of power series and Fourier series for learning advanced
Engineering Mathematics.
4. Use of functions of several variables that is essential in most branches of
engineering and tools of matrices and linear algebra in a comprehensive manner.

Course Content

UNIT I 16 Hours
Calculus: Evaluates and involutes; Evaluation of definite and improper integrals;
Beta and Gamma functions and their properties; Applications of definite integrals to
evaluate surface areas and volumes of revolutions.

Rolle ’s Theorem, Mean value theorems, Taylor’s and Maclaurin theorems with
remainders; Indeterminate forms and Hospital’s rule; Maxima and minima.
Advanced Calculus: Differentiation: Limit continuity and partial derivatives,
directional derivatives, total derivative; Tangent plane and normal line; Maxima,
minima and saddle points; Method of Lagrange multipliers; Gradient, curl and
divergence.

Integration: Multiple Integration: double and triple integrals (Cartesian and polar),
change of order of integration in double integrals, Change of variables (Cartesian to
polar), Applications: areas and volumes by (double integration) Center of mass and
Gravity (constant and variable densities). Theorems of Green, Gauss and Stokes,
orthogonal curvilinear coordinates, Simple applications involving cubes, sphere and
rectangular parallelepipeds.
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UNIT II 14 Hours
Trigonometry: Hyperbolic and circular functions, logarithms of complex number
resolving real and imaginary parts of a complex quantity, De Moivre’s Theorem.
Theory of equations: Relation between roots and coefficients, reciprocal Equations,
transformation of equations and diminishing the roots.

UNIT III 15 Hours
Sequences and series: Convergence of sequence and series, tests for convergence;
Power series, Taylor's series, series for exponential, trigonometric and logarithm
functions; Fourier series: Half range sine and cosine series, Parseval’s theorem.

UNIT IV 15 Hours
Algebra: Vector Space, linear dependence of vectors, basis, dimension; Linear
transformations (maps), range and kernel of a linear map, rank and nullity, Inverse
of a linear transformation, rank- nullity theorem, composition of linear maps, Matrix
associated with a linear map.

Eigen values, eigenvectors, symmetric, skew-symmetric, and orthogonal Matrices,
Eigen bases, Diagonalization; Inner product spaces, Gram-Schmidt
orthogonalization.

Transaction Modes
Lecture, Seminar, e-Team Teaching, e-Tutoring, Dialogue, Peer Group Discussion,
Mobile Teaching, Self-Learning, Collaborative Learning and Cooperative Learning

Suggested Readings

° G.B. Thomas and R.L. Finney. (2002). Calculus and Analytic geometry. Pearson.
L Veerarajan T. (2008). Engineering Mathematics for first year. Tata McGraw-Hill,
New Delhi.

L Ramana B.V. (2010). Higher Engineering Mathematics. Tata McGraw Hill New
Delhi.

° N.P. Bali and Manish Goyal. (2010). A text book of Engineering Mathematics.
Laxmi Publications.

° B.S. Grewal. (2000). Higher Engineering Mathematics. Khanna Publishers.

L V. Krishnamurthy, V.P. Mainra and J.L. Arora. (2005). An introduction to Linear
Algebra. Affiliated East-West press.

° Erwin Kreyszig. (2006). Advanced Engineering Mathematics. John Wiley & Sons.

34



B-Tech EE (BEE24)

SEMESTER - II

Course Title: ENGINEERING GRAPHICS & DRAWING L r |p Cred
its
Course Code: BEE219 1 (0] 4 3

Total hours 45
Course Outcomes: After completion of this course, the learner will be able to:

1. Understand about engineering drawing applications and its importance
in society.

2. Learn about the visual aspects of engineering design.

3. Discuss the engineering graphics standards.

4. Classify the concept of solid modeling techniques.

Course Content

UNIT I 9 Hours
Introduction to Engineering Drawing covering, Principles of Engineering Graphics and
their significance, usage of Drawing instruments, lettering, Conic sections including
the Rectangular Hyperbola (General method only); Cycloid, Epicycloid, Hypocycloid
and Involutes; Scales — Plain, Diagonal and Vernier Scales;

Orthographic Projections covering, Principles of Orthographic Projections-Conventions
- Projections of Points and lines inclined to both planes; Projections of planes inclined
Planes - Auxiliary Planes;

UNIT II 12 Hours
Projections of Regular Solids covering, those inclined to both the Planes- Auxiliary
Views; Draw simple annotation, dimensioning and scale. Floor plans that include:
windows, doors, and fixtures such as WC, bath, sink, shower, etc. Sections and
Sectional Views of Right Angular Solids covering, Prism, Cylinder, Pyramid, Cone -
Auxiliary Views; Development of surfaces of Right Regular Solids - Prism, Pyramid,
Cylinder and Cone; Draw the sectional orthographic views of geometrical solids, objects
from industry and dwellings (foundation to slab only)

UNIT III 14 Hours
Isometric Projections covering, Principles of Isometric projection — Isometric Scale,
[sometric Views, Conventions; Isometric Views of lines, Planes, Simple and compound
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Solids; Conversion of Isometric Views to Orthographic Views and Vice-versa,
Conventions;

Overview of Computer Graphics covering, listing the computer technologies that
impact on graphical communication, Demonstrating knowledge of the theory of CAD
software [such as: The Menu System, Toolbars (Standard, Object Properties, Draw,
Modify and Dimension), Drawing Area (Background, shares, Coordinate System),
Dialog boxes and windows, Shortcut menus (Button Bars), The Command Line (where
applicable), The Status Bar, Different methods of zoom as used in CAD, Select and
erase objects.; Isometric Views of lines, Planes, Simple and compound Solids];
Customization& CAD Drawing consisting of set up of the drawing page and the printer,
including scale settings, setting up of units and drawing limits; ISO and ANSI
standards for coordinate dimensioning and tolerance; Orthographic constraints, Snap
to objects manually and automatically; Producing drawings by using various
coordinate input entry methods to draw straight lines, Applying various ways of
drawing circles;

UNIT IV 10 Hours
Annotations, layering & other functions covering applying dimensions to objects,
applying annotations to drawings; Setting up and use of Layers, layers to 