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• Thermodynamics: The science of energy transfer and its 
effect on the physical properties of substances.  

 

• Energy: The ability to cause changes. 

 

• The name thermodynamics stems from the Greek words 
therme (heat) and dynamis (power). 
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THERMODYNAMIC SYSTEM 

• The boundary of a system can be fixed or movable. 

• System: A quantity of matter or a region in space chosen for study.  

 

• Surroundings: The mass or region outside the system 

 

• Boundary: The real or imaginary surface that separates the system 
from its surroundings. 
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Systems 

• There are three classes of system 

1. Closed system 

2. Open system 

3. Isolated system 
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Closed System 
• It is a system of fixed mass. 

• There is no mass transfer cross system boundary  

• Energy may cross system boundary 

• Volume is NOT fixed 

ENERGY IN 

ENERGY OUT 
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Open System 

• Mass may cross system boundary 

• Energy may cross system boundary 

• Volume may/may not be fixed 

 

ENERGY IN 

ENERGY OUT 

MASS IN 

MASS OUT 
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Isolated System 

SURROUNDINGS 

• There is no interaction between the system and the 
surroundings.  

• It is of fixed mass and energy 
• There is no mass or energy transfer across the system 

boundary. 
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Thermodynamic laws 

• Zeroth law of thermodynamics 

 

• First law of thermodynamics 

 

• Second law of thermodynamics 

 The property which distinguishes thermodynamics from other sciences is 
temperature. 
Temperature is associated with the ability to distinguish hot from cold. 
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Zeroth law of thermodynamics 
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The first law of thermodynamics 

 An expression of the conservation of energy principle. 
 
The first law asserts that energy is a thermodynamic property. 

Q = DU + W 
 Heat flow  

into system 

Increase in internal 
energy of system 

Work done by system 

Q 

W 

If Q –amount of heat transfer to the system 
    W- amount of work transfer from the system 
Then net energy transfer 
           DU=Q   - W 
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Thermodynamics process 
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• Conservation of energy 
principle: During an 
interaction, energy can 
change from one form to 
another but the total 
amount of energy remains 
constant.  

• Energy cannot be created 
or destroyed. 

 
Energy cannot be created or 
destroyed; it can only change 
forms (the first law). 
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