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1.17. Reversible and Irreversible Processes
Reversible process: A reversible process (also sometimes known as a quasi-static process) is one that can be stopped at any stage and 
reversed so that the system and surroundings are exactly restored to their initial states.

This process has the following characteristics:

1. It must pass through the same states on the reversed path as were initially visited on 
the forward path.

states 

2.It must pass through a continuous series of equilibrium states.

Fig.1.9 .Reversible process

Examples. Some examples of nearly reversible processes are:
(i) Frictionless relative motion.
(ii) Expansion and compression of spring
(iii) Frictionless adiabatic expansion or compression of fluid.
(iv) Polytropic expansion or compression of fluid.
(v) Isothermal expansion or compression
(vi) Electrolysis 
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Irreversible process: An irreversible process is one in which heat is transferred through a finite temperature.

Examples.
(i)Relative motion with friction
(ii)Combustion
(iii)Diffusion
(iv)Free Expansion
(v)Throttling
(vi) Electricity flows through a resistance
(vii)Heat transfer
(viii)Plastic deformation

An irreversible process is usually represented by a dotted(or 
discontinuous)line joining the end states to indicate that the 
intermediate states are indeterminate(Fig.1.10).

 
Fig.1.10.Irreversible process
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Irreversibilities are of two types:

1. External Irreversibilities. These are associated with dissipating effects outside the working fluid.

dissipating

2. Internal irreversibilities. These are associated with dissipating effects within the working fluid.
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Sign convention:
(i) if the work is done
by the system on the
surroundings , the work
is said to be positive
(ii) if the work is done
on the system by the
surroundings, the work
is said to be negative.

bsurroundings 
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Fig.1.12.Sign convention for work and heat
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Dissimilarities:

(i) In heat transfer temperature difference is required.

(ii) In a stable system there cannot be work transfer, however, there is no restriction 

for the transfer of heat.
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1.19 Reversible Work

1.13-(a)   

reversible process frictionless process 

Fig.1.13(a)
This is only true when
(a) the process is frictionless
(b) the difference in pressure between the fluid( or 
system) and its surroundings during the process is 
infinitely small. Hence when a reversible process 
takes place between state 1 and state 2 , we have
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Fig.1.13(a)

Example 1.5. The properties of a closed system change
following the relation between pressure and
volume as = , where p is in bar V is in .
Calculate the work done when the pressure
increases from 1.5 bar to 7.5 bar.
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Example 1.7. A fluid at a pressure of 3 bar, and with a specific 

volume of 0.18 , contained in a cylinder behind a piston 

expands reversibly to a pressure of o.6 bar according to a law, 
, where C is a constant. Calculate the work done by 

the fluid on the piston.


