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DESCRIPTION
Any modification to the system's thermodynamic state is referred
to as a thermodynamic process. A transition from an initial to a
final state of thermodynamic equilibrium characterises a change
in a system. The actual course of the process is not the main
focus in classical thermodynamics and is frequently disregarded.
Until a thermodynamic operation that starts a thermodynamic
process interrupts a state of thermodynamic equilibrium, it
remains unchanged [1]. Each equilibrium state is fully specified
by a suitable set of thermodynamic state variables that depend
only on the system's current state and not on the path taken by
the processes that produce the state. 

In general, a system may go through physical states that cannot
be described as thermodynamic states during the course of a
thermodynamic process because they are out of internal
thermodynamic equilibrium. However, non-equilibrium
thermodynamics takes into account processes where the system's
states are relatively close to thermodynamic equilibrium and
aims to describe the path's continuous progression at specific
rates of progress [2]. A process may be imagined to proceed
practically infinitely slowly or smoothly enough to allow it to be
described by a continuous path of equilibrium thermodynamic
states, in which case it is referred to as a "quasi-static" process.
This is a useful theoretical limit case, but it is not physically
feasible. Instead of describing a hypothetical physical process,
this is a theoretical exercise in differential geometry. In this
idealised scenario, the calculation might be accurate.

Considered closely, friction is a thermodynamic process that is
actually possible or occurring. In contrast, quasi-static processes
that are theoretically idealized, imagined, or limited but not
actually feasible may take place with a theoretical slowness that
prevents friction. Additionally, it contrasts with idealised
frictionless processes in the environment, which are sometimes
referred to as "purely mechanical systems"; this contrast is nearly
identical to the definition of a thermodynamic process [3]. A
cyclic process starts and ends in a specific state and moves the
system through a series of stages. The main focus is not on the
descriptions of the system's staged states. The amounts of matter

and energy inputs and outputs to the cycle are critical. When 
thermodynamics was first being studied and the idea of the 
thermodynamic state variable was being developed, cyclical 
processes were crucial conceptual tools.

A flow process is a steady state of flows into and out of a vessel 
with specific wall properties that is defined by flows through a 
system. The condition of the vessel's interior is not the main 
issue [4]. The quantities of primary concern describe the states 
of the materials flowing into and out of the vessel, as well as the 
exchanges of heat, work, kinetic, and potential energies. 
Engineering is interested in flow processes.

Cyclic process

A cyclic process, which is defined by a cycle of transfers into and 
out of a system, is described by the quantities transferred during 
the cycle's various stages. It's possible that the descriptions of the 
system's staged states will hold little to no interest. A cycle is a 
collection of a few related thermodynamic processes that 
frequently and endlessly bring a system back to its initial state. 
Since it is the transfers that are important in this, the staged 
states themselves need not necessarily be described [5]. The 
assumption is made that the states are persistently unchanged if 
the cycle can be repeated endlessly frequently.

The precise nature of the recurrent states may be of greater 
interest than the state of the system during the various staged 
processes. The cycle is represented by a path through a 
continuous progression of equilibrium states, however, if the 
various staged processes are idealised and quasi-static.

Flow process

A flow process is a steady state of flow into and out of a vessel 
with specific wall properties that is defined by flows through a 
system. The condition of the vessel's interior is not the main 
issue. The quantities of primary concern describe the states of 
the materials flowing into and out of the vessel, as well as the 
exchanges of heat, work, kinetic, and potential energies. The 
internal states, as well as their kinetic and potential energies as
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whole bodies, are what make up the states of the inflow and 
outflow materials. The quantities that characterise the internal 
states of the input and output materials are frequently estimated 
under the presumption that they are bodies in their own 
internal thermodynamic equilibrium states. Rapid reactions are 
allowed, so the thermodynamic treatment may be approximate 
rather than precise.

REFERENCES

J Appl Mech Eng, Vol.11 Iss.10 No:1000444 2

https://www.sciencedirect.com/science/article/abs/pii/S0301421508004497
https://www.sciencedirect.com/science/article/abs/pii/S0301421508004497
https://www.sciencedirect.com/science/article/abs/pii/S0959652609000249
https://www.sciencedirect.com/science/article/abs/pii/S0959652609000249
https://www.sciencedirect.com/science/article/abs/pii/S0959652609000249
https://www.mdpi.com/1099-4300/16/11/5935
https://www.mdpi.com/1099-4300/16/11/5935
https://onlinelibrary.wiley.com/doi/abs/10.1002/er.4440070307
https://onlinelibrary.wiley.com/doi/abs/10.1002/er.4440070307
https://www.sciencedirect.com/science/article/abs/pii/S0306261916314027
https://www.sciencedirect.com/science/article/abs/pii/S0306261916314027

	Contents
	Classical Thermodynamics and Equilibrium
	DESCRIPTION
	Cyclic process
	Flow process

	REFERENCES


