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Module -1 

Introduction: Streams in mechanical engineering and their relevance/significance, role of 

mechanical engineers in solving the real case problems (with examples), careers in mechanical 

engineering.    

Realization of some of the engineering solutions through principles of mechanical engineering 

(with a schematic diagram):  

Energy conversion: Introduction and basic working principles of Pelton Turbine and Centrifugal 

pump.    

Vehicle systems: Identification of parts of vehicle systems such as steering system, brake system, 

gear system, working principle of Power steering.  

Flying machines: Classification, basic parts involved in drone making, working principle of 

Drones.  

Refrigeration and air conditioning principles.  
 

Introduction: 

Streams in mechanical engineering 

Mechanical Engineering is one of the broadest and oldest branches of engineering that deals with 

the design, analysis, manufacturing, and maintenance of mechanical systems. Over time, the 

discipline has expanded into several specialized streams to cater to the growing technological 

advancements and industrial needs. These streams provide focused knowledge and skills, enabling 

engineers to solve real-world problems efficiently. 

Mechanical engineering is the study, design, development, construction, and testing of mechanical 

and thermal sensors and devices, including tools, engines, and machines. Mechanical engineering 

careers centre on creating technologies to meet a wide range of human needs. 

Mechanical engineering subjects include automobile engineering, manufacturing engineering, 

power plant engineering, thermal engineering, and mechatronics engineering, which is a 

combination of electrical, computer, and mechanical engineering. 

The major streams in mechanical engineering include: 
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 Design Engineering ï Focuses on creating innovative products, machines, and systems 

using CAD/CAE tools. 

 Thermal Engineering ï Deals with energy conversion, power plants, heat transfer, 

refrigeration, and air-conditioning systems. 

 Manufacturing Engineering ï Concerned with production processes, automation, CNC, 

additive manufacturing, and industrial systems. 

 Mechatronics and Robotics ï Integrates mechanical, electrical, electronics, and computer 

engineering to develop intelligent machines and robotic systems. 

 Materials Science and Engineering ï Involves the study of materials, their properties, 

and applications in engineering design. 

 Automotive and Aerospace Engineering ï Specializes in vehicle and aircraft design, 

propulsion, and performance optimization. 

 Industrial and Production Engineering ï Focuses on optimization of processes, supply 

chain, lean manufacturing, and productivity improvement. 

Relevance and Significance: 

1. Industry Demand ï Different sectors like automotive, aerospace, energy, robotics, and 

manufacturing require specialized knowledge. 

2. Problem-Solving ï Each stream equips engineers to address specific real-life engineering 

challenges. 

3. Innovation and Technology Growth ï Specialization drives research, innovation, and 

development of advanced systems. 

4. Career Opportunities ï Provides diverse career paths in industries, R&D, academia, and 

entrepreneurship. 

5. Societal Impact ï Applications range from transportation and healthcare equipment to 

energy-efficient systems, improving quality of life. 

Role of Mechanical Engineering in Industries and Society: 

Mechanical Engineer will play a vital role in the sustainable development of the industry and the 

society. Starting from the conceptualization of the product to the design, manufacturing, sales and 

service to the end of life of a product i.e, recycling mechanical engineer will play his role. 
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