
Principles of Mechanical 
Engineering



• Every science has a unique vocabulary associated with
it, and mechanical engineering is no exception. Precise
definition of basic concepts forms a sound foundation for 
the development of a science and prevents possible 
misunderstandings.

• In this lecture, one of the main branches of mechanical 
engineering science, namely thermal-fluid sciences are 
reviewed. 



What is engineering and what does engineer?

• Engineering is to design useful and economical systems
for people by use of resources already existing in nature.

• engineer is educated in the mathematical and natural
sciences,

• the engineer applies the knowledge to design and
develop usable devices, structures and processes.



What is mechanical engineering and what does a 
mechanical engineer?

• It is concerned with machinery, power, manufacturing or production,
heat and mass transfer processes such as evaporation,
condensation, conduction, convection, radiation, absorption,
humidification and drying.
Design and manufacture,

• machine tools,
• turbines,
• compressors,
• printing presses,
• food processors,
• air-conditioning and refrigeration systems,
• engines for cars and aircrafts,
• diesel locomotives,
• trucks and public transportation vehicles,
• helicopters,
• hovercrafts,
• tractors etc.



Mechanical Engineering Mechanical Engineer

Mechanical Engineering:

Concerning with

*Machinery *Power *Manufacturing and Production

*Heat and Mass Transfer *Mechanics *Robotics

Sample subjects

*Design and manufacture machine tools *Engines *Turbines

*Compressors *Food processors *Air-conditioning

*Public Transportations *Helicopters *Aerodynamics

…….etc.



Mechanical Engineers do the machines and these machines ;

Move and lift loads, transport people and goods, produce 
energy and convert it to other form.

Chemical Energy   ======> Mechanical Energy (Engines)

Mechanical energy ======> Electric Energy  (Generators)

GeneratorEngine



Mechanical Engineering Disciplines 

In our Department, we have 6 main Disciplines ;

1. THERMODYNAMICS

2. ENERGY

3. AUTOMOTIVE

4. MECHANICS

5. CONSTRUCTION AND MANUFACTURING

6. THEORY OF MACHINES 



THERMODYNAMICS DISCIPLINE 
Research Interests

Properties of matter

Energy

Heat

Air-conditioning

Cycles



ENERGY DISCIPLINE 
Research Interests

Fluid Mechanics

Aerodynamics

Flow control

Wind energy

Fluid dynamics

Two phase flows



AUTOMOTIVE DISCIPLINE 
Research Interests

Internal Combustion Engines

Vehicle Technology

Vehicle Systems

Alternative Fuels

Hydrogen Based Vehicles

Vehicle Dynamics
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• Thermodynamics can be defined as the science of energy. 
• From Greek words therme (heat) and dynamis (power),
• to convert heat into power.

• Intensive Properties : (independent of the size)
• pressure P
• temperature T
• density

• Extensive properties (depend on the size).
• Mass m
• volume V

Thermodynamics


