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Hello! Thank you for the opportunity 

to present a holistic, phenomenological  reasoning 

of some critical issues in Thermal-science
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Entransy, G=QthT, is 

‘extended’ thermal heat [JK]

•www.kostic.niu.edu

The physical analogy between 
electrical conduction, represented 

by the Ohm’s law, the electrical 
charge Qve = I·t = Ee/V, and heat 

conduction, is introduced as 
Qvh = Ztr /T = Evh /T = G/T 
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Entransy, G=QthT  G=UthT, is 

‘extended’ thermal energy [JK]

At constant T or infinite C

If Uth is not quantified
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Entransy Challenges and Controversies

§Entransy concept, while still in development and with certain 

deficiencies, has been lately challenged and criticized by 

several publications, as “inconsistent and not needed, having 

lack of content in physics, redundant to entropy,” among 

others, thus creating controversies, that have been put here in 

broader, including historical and contemporary perspective, with 

regards to still-elusive nature and many open issues in thermal 

physics.  

§It appears that some ‘harsh’ criticism, without due rigor of 

impartial and all-inclusive analysis of positives and negatives of a 

newly developing concept, is not justified. 

§Objectively judging a new concept is challenging and 

requires comprehensive and critical analysis by many, over a 

long time.
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Entransy Challenges and Controversies (2)

§Regardless of its redundancy, being derived from other 

physical quantities, as are also enthalpy, exergy and free energy, 

for example, it does not diminish entransy uniqueness and 

usefulness in thermal analysis and optimization. 

§Despite the need for further clarifications and development of 

the new concept, it would be premature and unjust to discredit 

entransy, based on limited and subjective claims, as if the 

‘already established’ concepts and methodologies are perfect, 

and do not need alternatives and innovations, 

as if further progress is not needed.

•www.kostic.niu.edu



Slide 7

Entransy ‘refinements’
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G=MCvT
2/2=UT/2  if  Cv=const
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Work Entransy, GW
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Entransy dissipation 
(irreversible loss, similar to Exergy loss)
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Entransy and 
Exergy losses are 

similar and directly 
correlated to 

Entropy 
generation.

Entransy and 
Exergy are  similar 

as integral 
properties and 
both represent 
quantity and 

quality of  heat and 
energy, while 

Entropy is thermal 
space, similar to  
Volume space.
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Entransy ‘functional potential’ property

GFP=QFPT=(TS)T=T2S
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Thermodynamic ‘functional potential’ 

properties: PV, TS, (TS)T  H, A, F, GFP
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NOTE that 
WFP and QFP

are properties 
and are not 

equal to W and 
Q ,respectively. 
The W and Q
are energy 

transfer 
quantities, not 

properties.
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2nd Law can be challenged 
but cannot be violated !
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2nd Law can be challenged but cannot be violated !

Increase of ENTROPY in an isolated system 
is a necessary but not sufficient condition of 

the Second Law of thermodynamics.

Entropy can be transferred and reduced, but cannot be
destroyed locally or at a time and compensated by 

generation elsewhere or later.

ENTROPY is irreversibly GENERATED everywhere and always,
at any scale WITHOUT EXCEPTION, and cannot be destroyed
by any means (no ‘thermal order’), the latter implying increase of
non-equilibrium and more efficient than 100% reversible process
with mass-energy flux displacement against natural cause-and-
effect, natural forces.
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Maxwell’s Demon (MD) in 1867
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Fluctuations of micro properties  ‘make’ macro-equilibrium, do not 
violate SL and cannot be ‘demonized’ into macro nonequilibrium.

Maxwell focused at one 
molecule at a time and 

overlooked simultaneous 
actions of many.
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Entropy Is …

Kostic, M.M. The Elusive Nature of Entropy and Its 

Physical Meaning. Entropy 2014, 16, 953-967.© M. Kostic 

<www.kostic.niu.edu>

Entropy is the most used 
and often abused 
concept in science, but 
also in philosophy and 
society.

Entropy is a thermal 
displacement (dynamic
thermal-volume) of heat 
or thermal energy due to 
absolute temperature as 
a thermal potential:

dS=dQSys/T=dUTh/T

=(dQTr+dQGen )/T

dQ =TdS similar to dW =PdV
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You are invited to contribute a 
manuscript for the “Nature of 

Heat and Entropy” Special Issue
Kostic MM. Nature of Heat and Thermal Energy: 

From Caloric to Carnot’s Reflections, to Entropy, 
Exergy, Entransy and Beyond.

Entropy. 2018; 20(8):584.

http://www.mdpi.com/1099-4300/20/8/584/


Slide 16

From Fundamentals 

to Innovations

Be aware of complexity but make it simple --

Let's turn ideas into reality!

The fundamental Laws of Thermodynamics and 

comprehensive analysis and optimization are 

the most effective way for the improvements and 

could lead to innovative development. 
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… our objective is to motivate young 

inventors/researchers/students

to be excited and persistent 
to reason and value fundamentals

in order to innovate!
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For further Info 
you may contact Prof. Kostic at:

kostic@niu.edu or  Prof.MKostic@gmail.com

or on the Web:
www.kostic.niu.edu or http://Prof.MKostic.com

Prof. M. Kostic
Mechanical Engineering

NORTHERN ILLINOIS UNIVERSITY
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