
















































































































































































































 

SEMESTER – I/II 

COURSE: Elements of Mechanical Engineering 
 

Course Code BEMEM24103/24203 CIE Marks 50 

Hours/Week (L: T: P) 3 : 0 : 0 SEE Marks 50 

No. of Credits  3 
Examination 

Hours 
03 

 

Course Objectives: This course enables the students to 

CLO1 
Acquire a basic understanding about scope of mechanical engineering, fundamentals 
about steam and nonconventional energy sources. 

CLO2 Acquire a basic knowledge about conventional and advanced manufacturing processes. 

CLO3 Acquiring a basic understanding about IC engines, propulsive devices and air-conditioner. 

CLO4 Acquiring a basic knowledge about power transmission and joining processes. 

CLO5 Acquiring a basic insight into future mobility and mechatronics and robotics. 

 

Content 
No. of Hours/ 

RBT levels 

Module 1 
Introduction to Mechanical Engineering (Overview only): 
Role of Mechanical Engineering in Industries and Society- Emerging Trends 
and Technologies in different sectors such as Energy, Manufacturing, 
Automotive, Aerospace, and Marine sectors. 
Steam Formation and Application: 
Modes of heat transfer, Steam formation, Types of steam, Steam properties and 
applications of steam (simple numerical problems). 
Energy Sources and Power Plants: 
Basic working principles of Hydel power plant, Thermal power plant, 
nuclear power plant, Solar power plant, Tidal power plant and Wind power 
plant. 
 

8 Hours 
L3 

Module 2 
Machine Tool Operations: 
Lathe: Principle of working of a center lathe, lathe operations: Turning, 
facing, knurling, thread cutting, taper turning by swivelling the compound 
rest, 
Drilling Machine: Working of simple drilling machine, drilling operations: 
drilling, boring, reaming, tapping, counter sinking, counter boring, 
Milling Machine: Working and types of milling machine, milling operations: 
plane milling, end milling and slot milling. 
(No sketches of machine tools, sketches to be used only for explaining the 
operations). 
Introduction to Advanced Manufacturing Systems: Introduction, 
components of CNC, advantages and applications of CNC, 3D printing. 

8 Hours 
L3 



 

Module 3 
Introduction to IC Engines: Components and working principles, 4-Stroke 
Petrol and Diesel engines, Application of IC Engines, performance of IC 
engines (Simple numerical). 
Introduction to Refrigeration and Air Conditioning: Principle of 

refrigeration, Refrigerants and their desirable properties. Working principle of 
VCR refrigeration system, working principle of room air conditioner & 
Applications of air Conditioners 

8 Hours 
L3 

Module 4 
Mechanical Power Transmission: 
Gear Drives: Types - spur, helical, bevel, worm and rack and pinion, velocity ratio, 
simple and compound gear trains (simple numerical problems) 
Belt Drives: Introduction, Types of belt drives (Flat and V-Belt Drive), length of the 
belt and tensions ratio (simple numerical problems) 

Joining Processes: Soldering, Brazing and Welding, Definitions, 
classification of welding process, Arc welding, Gas welding, (types of flames), 
TIG welding, MIG welding and Fusion welding. 

8 Hours 
L3 

Module 5 
Insight into future mobility technology; Electric and Hybrid Vehicles, 
Components of Electric and Hybrid Vehicles. Advantages and disadvantages of 
Electric Vehicles (EVs) and Hybrid vehicles. 
Introduction to Mechatronics and Robotics: open-loop and closed-loop 
mechatronic systems. Joints & links, Robot anatomy, Applications of Robots in 
material handling, processing and assembly and inspection. 

8 Hours 
L3 

 

Course Outcomes: Upon completion of this course, students will be able to 

BEMEM24103/24203.1 
Demonstrate the process of primary manufacturing, joining and additive 
manufacturing. 

BEMEM24103/24203.2 
Demonstrate the secondary manufacturing processes such as Turning, milling, 
and drilling. 

BEMEM24103/24203.3 
Illustrate with applications the working principle of CNC Machines and varied 
robot configurations. 

BEMEM24103/24203.4 
Interpret the principles of utilizing water as an effective source of power 
generation with added principles of I.C. Engines and refrigeration.  

BEMEM24103/24203.5 
Illustrate on the principles and applications of the core concept of power 
transmission in mechanical elements.  

 

Textbooks:  

1. Rao, P.N. “Manufacturing Technology”, Metal Cutting and Machine Tools, Tata McGraw–Hill, 

New Delhi, Vol 1 and 2, 2019 
2. Mikell P Groover, Automation, Production systems and computer-integrated 

manufacturing, Pearson learning, 4th Edition, 2018 

3. K R Gopalkrishna, SudhirGopalakrishna, Dr.Girish H.N, Elements of Mechanical 

Engineering, Subhas publications, 2019 Edition. 

References:  

1. R K Rajput, Elements of Mechanical Engineering, Laxmi Publications Pvt Ltd, 2005 

2. Pravin Kumar, Basic Mechanical Engineering, Pearson learning, 2013. 

3. M. L. Sharma and R. P. Mathur, Internal Combustion Engines, Dhanpat Rai Publications, 

2014 



 

4. Dr.P.Radhakrishnan, CAD/CAM/CIM, 3rd edition, New Age International Publishers, New 

Delhi, 2008 

5. V K Manglik, Elements of Mechanical Engineering, PHI Publications, 2013 

6. Hajra Choudhry S K, Elements of Workshop Technology, Vol 1 and 2, 2009 

 
Web links and Video Lectures (e-Resources): 
• . https://www.tlv.com/global/TI/steam-theory/principal-applications-for-steam.html 
• https://www.forbesmarshall.com/Knowledge/SteamPedia/About- 
Steam/Fundamental-Applications-of-Steam 
• https://rakhoh.com/en/applications-and-advantages-of-steam-in-manufacturing- and process- 
industry/) 
• Videos | Makino (For Machine Tool Operation) 
Activity Based Learning (Suggested Activities in Class)/ Practical Based Learning 

1. Visit to any manufacturing/aero/auto industry or any power plant 
2. Demonstration of lathe/milling/drilling/CNC operations 
3. Demonstration of working of IC engine/refrigerator 
4. Demonstration of metal joining process 
5. Video demonstration of latest trends in mobility/robotics 
 
Scheme of Examination: 
Semester End Examination (SEE): SEE Question paper is to be set for 100 marks and the 
marks scored will be proportionately reduced to 50. There will be two full questions (with a 
maximum of four sub-questions) from each module carrying 20 marks each. Students must answer 
any five full questions choosing at least one full question from each module. 

Continuous Internal Evaluation (CIE): Three Tests are to be conducted for 40 marks each. An 
average of three tests is taken, and CIE is executed through quizzes / Alternate Assessment Tools 
(AATs) for 10 marks. 

Some possible AATs: Assignments/ group activity / any other.  

The typical Evaluation pattern for regular courses is shown in Table 2.  

Table 2: Distribution of weightage for CIE & SEE of Regular courses 

 Component Marks Total Marks 

CIE 

CIE Test-1 40 

50 
CIE Test-2 40 
CIE Test-3 40 
Quiz/AAT 10 

SEE Semester End Examination 100 50 
Grand Total 100 
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CO103.1 3 1 - - - 1 2 - - - - 1 

CO103.2 3 1 - - - 1 2 - - - - 1 

CO103.3 3 1 - - - 1 2 - - - - 1 

CO103.4 3 1 - - - 1 2 - - - - 1 

CO103.5 3 1 - - - 1 2 - - - - 1 

Average 3 1 - - - 1 2 - - - - 1 

 Low - 1: Medium - 2: High - 3 
























































































































































