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What is Thermodynamics?

• The thermodynamic is that branch of Engineering - Science which deals with the 
energies possessed by gases and vapors. It also includes the conversion of these 
energies in terms of heat and mechanical work and their relationship with 
properties of the system.

Thermodynamic System ?

• A definite area or a space where some thermodynamic process takes place is 
known as thermodynamic system.

Define the following terms?

• 1. Extensive Properties:- The properties of the system, whose value for the entire 
system is equal to the sum of their values for the individual parts of the system, are 
called extensive properties. For example, total volume, total mass, & total energy.

• 2. Intensive Properties:- The properties of the system, whose value for entire system 
is not equal to the sum of their values for the individual parts of the system, are 
called intensive properties. For example, temperature, pressure, & density.



Example of Thermodynamics 

Properties



LAWS OF THERMODYNAMICS

• Zeroth Laws of Thermodynamics :- Zeroth laws of thermodynamic states that 
when two bodies are in thermal equilibrium with third body then they are 
also thermal equilibrium with each other.



FIRST LAW OF THERMODYNAMICS

• First Laws of Thermodynamics :- First law of thermodynamic states that 
energy can neither be created nor be destroyed but it can be transform 
from one form to another form.



SECOND LAW OF 
THERMODYNAMICS

• This law states that “all processes in nature tend to occur with 
an increase in entropy and the direction of change always 
lead to the increase in entropy.”

• This law states that there is a definite limit to the amount of 
mechanical energy, which can be obtained from a given 
quantity of heat energy.

• or

• Second Laws of Thermodynamics has two statements:-

• According to Clausius, this law may be stated as "It is impossible 
for a self acting machine working on cyclic process, to transfer 
heat from a body at a lower temperature to a body at a higher 
temperature without the aid of an external agency"

• The second law of thermodynamics has also been stated by 
Kelvin-Planck as "It is impossible to construct an engine working 
on a cyclic process, whose sole purpose is to convert heat 
energy to work." According to this statement, the second law 
of thermodynamics is sometimes called as law of degradation 
of energy.



THIRD LAW OF THERMODYNAMICS

• The value of entropy of a completely pure crystalline substance is zero at 
absolute zero temperature.



THERMODYNAMIC SYSTEM

• A definite area or a space where some thermodynamic process takes place 
is known as thermodynamic system.



Explain the following terms

1. Open System

2. Closed System

3. Isolated System

:- Open System :- An open system is one in which 
both the heat and work as well as mass of the 
working substance crosses the boundary of the 
system. For example: A reaction taking place in an 
open vessel exchanges both energy and matter 
with the surrounding.

:- Closed System :- A closed system is one in which 
heat and work crosses the boundary of the system 
but the mass of the working substances does not 
crosses the boundary of the system. For example: A 
reaction taking place in a closed metallic vessel.

:- Isolated System :- In an isolated system, neither the 
heat and work nor the mass of the working 
substance crosses the boundary of the system. For 
example: Water placed in a vessel that is closed as 
well as insulated.



EXPLAIN THE LAWS OF PERFECT 
GASES?

Perfect Gas:- A perfect gas may be defined as a 
state of a substance, whose evaporation from its 
liquid state is complete. It may be noted that if its 
evaporation is partial, the substance is vapor.

The behavior of superheated vapors is similar to 
that of a perfect gas.

• The physical properties of a gas are controlled 
by the following three variables:- 1) Pressure 
exerted by the gas, 2) Volume occupied by the 
gas, and 3) Temperature of the gas.

Laws of Perfect Gas:-

• 1. Boyle's Law:- This law was formulated by 
Robert Boyle in 1662. It states, "The absolute 
pressure of a given mass of a perfect gas varies 
inversely as its volume when the temperature 
remains constant."



Charles Law:- This law was formulated by 
Frenchman Jacques A.C. Charles in about 1787. 
It may be stated in two different forms.

• (i) "The volume of a given mass of a perfect 
gas varies directly as its absolute temperature 
when the absolute pressure remains constant."

(ii) "All perfect gases change in volume by 1/273th of its 

original volume at 0 degree Celsius for every 1 degree 

Celsius change in temperature when pressure remain 

constant."



• Gay - Lussac Law:- This law states, "The absolute pressure of a given mass of 
a perfect gas varies directly as its absolute temperature when the volume 
remains constant."


