Birla Institute of Technology
Mesra, Ranchi

Course Materials
Subject Code: ME24201
Subject: Basic of Mechanical Engineering
Prepared by:
Dr. Nirmal Kumar & Dr. Om Prakash



COURSE INFORMATION SHEET

Course Code: ME24101

Course Title: Basics of Mechanical Engineering
Pre-requisite(s): NIL

Co- requisite(s): NIL

Credits:

3 @L:2 T P: 0)

Class schedule per week: 3

Class:

B. Tech

Semester / Level: SECOND

Branch:

Mechanical Engineering

Name of Teacher:

COURSE OBJECTIVES

This course envisions to impart to students to:

Introduce system of forces, and write equation of equilibrium.

Analyse motion of particle and rigid body subjected to force.

Grasp the importance of internal and external combustion engines.

Apprehend the fundamentals of friction.

Understand the different sources of energy.

COURSE OUTCOMES (COs)

After the completion of this course, students will be able to:

Co1

Explain the basics of Mechanical Engineering.

Cco2

Apply various laws of mechanics on static and dynamic elements and bodies.

Co3

Analyse various problems of mechanics related to static and dynamic bodies.

Co4

Evaluate the real life problem related to mechanics and energy for its probable solution.




SYLLABUS

(NO. OF

MODULE LECTURE

HOURS)
8

Module — I

System of Forces and Structure Mechanics; Addition of Forces, Moment of a Force,
Couple, Varignon’s theorem, Free Body Diagram, Equilibrium in Two and Three
Dimensions, Equivalent Forces and Moment. Types of Plane Trusses, Analysis of Plane
Trusses by: Method of Joints and Method of Sections. Hooke’s Law of elasticity, Stress and
Strain, Relation between elastic constants.

Module — IT

Kinematics & Kinetics of rigid bodies: Types of rigid body motion— translation, rotation
about fixed axis, equations defining the rotation of a rigid body about a fixed axis, plane
motion, absolute and relative velocity in plane motion, instantaneous center of rotation.
Equation of motion and D’ Alembert’s principle.

Module — ITI

Friction : Interfacial Friction (a) Laws of dry friction, static & kinetic co-efficient of
friction, Analysis of static, kinetic and rolling friction. (b) Analysis of frictional forces in
inclined planes, wedges, screw jacks and belt drives.

Module — IV

Boilers and Internal Combustion Engine; Classification of Boilers, Fire tube and Water
Tube boilers. Boiler Mountings and Accessories. Boiler efficiency. Classification of I C
Engines. Basic components and terminology of IC engines, working principle of four stroke
and two stroke - petrol and diesel engine.

Module — V

Non-Conventional Energy Sources

Renewable and Non-renewable Energy Resources, Advantages and Disadvantages of
Renewable Resources, Renewable Energy Forms and Conversion- Solar Energy, Wind
Energy, Hydro Energy.

TEXTBOOKS:
Engineering Mechanics, Irving H. Shames, P H L. 1td, 2011.
Boiler operator, Wayne Smith, LSA Publishers, 2013.

Internal Combustion Engines, M. L. Sharma and R. P. Mathur, Dhanpat Rai Publications, 2014.
Fundamentals of Renewable Energy Processes, Aldo Vieira Da Rosa, Elsevier publication, 2012.

REFERENCE BOOKS:
1. Engineering Mechanics : statics, James L. Meriam, L. G. Kraige, Wiley, 7™ Edition, 2011.
Engineering Mechanics, S. Rajasekaran & G. Sankarasubramaniam, Vikash publishing house, 2018.

An Introduction to Steam Boilers, David Allan Low, Copper Press Publisher, 2012.

Non Conventional Energy Resources, B. H. Khan, McGraw Hill Education Publisher, 2017.

2
3
4. Internal Combustion Engines — V Ganesan, McGraw hill, 2017.
5
6

. Principles of Mechanical Engineering, R. P. Sharma & Chilkesh Ranjan, Global Academic Publishers,
2016.




GAPS IN THE SYLLABUS (TO MEET INDUSTRY/PROFESSION REQUIREMENTS) : NIL

POS MET THROUGH GAPS IN THE SYLLABUS: NA

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: NIL

POS MET THROUGH TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: NA
COURSE OUTCOME (CO) ATTAINMENT ASSESSMENT TOOLS & EVALUATION PROCEDURE

DIRECT ASSESSMENT

Assessment Tool % Contribution during CO Assessment
Progressive Evaluation 50

End Semester Examination 50

Continuous Internal Assessment % Distribution
Mid Semester Examination 25
Quiz, Assignment 10+ 10
Teacher’s Assessment 5

Assessment Components

Continuous Internal Assessment

Semester End Examination

INDIRECT ASSESSMENT
4. Student Feedback on Course Qutcome

COURSE DELIVERY METHODS

CD1 Lecture by use of boards/LCD projectors/OHP projectors

CD2 Assignments/Seminars

CD3 Laboratory experiments/teaching aids

CD4 Industrial/guest lectures

CD5 Industrial visits/in-plant training

CDo6 Self- learning such as use of NPTEL materials and internets

CD7 Simulation

MAPPING BETWEEN COURSE OUTCOMES AND POs and PSOs
PO (PO | PO |PO | PO |PO |[PO |PO | PO |PO1 |PO1
6 1

Grading: No correlation — 0, Low correlation - 1, Moderate correlation — 2, High Correlation - 3




MAPPING BETWEEN COURSE OUTCOMES AND COURSE DELIVERY METHOD

Course Qutcomes Course Delivery Method
CO1 CD1, CD2,CD 6
CO2 CD1, CD2,CD 6
CO3 CD1, CD2,CD 6
CO4 CD1, CD2,CD 6
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