
From the guest editors

About this special issue

Ther mo dy nam ics is a pow er ful tool that sci en tists and en gi neers can use to at -
tain a deeper un der stand ing of how nat u rally or ga nized sys tems arise and evolve. More
im por tant, en gi neers have ap plied the prin ci ples of ther mo dy nam ics, fluid me chan ics,
and heat and mass trans fer to con struct mod els that ac count for the in her ent ir re vers ibil ity 
of pro cesses ex e cuted by sys tems, both nat u ral and man-made. In par tic u lar, en tropy gen -
er a tion minimization is an ap proach to ther mo dy namic op ti mi za tion that pro vides con -
sid er able in sight into the or ga ni za tion of the nat u ral world. In the pro cess of per form ing
such anal y ses, en gi neers de ter mine the en tropy that a sys tem gen er ates as a func tion of its 
pa ram e ters, in clud ing size, shapes, and ma te ri als. En gi neers can go to op ti mize the sys -
tem’s per for mance given their con straints. 

When en gi neers de sign a de vice or sys tem, they must first un der stand its pur -
pose. The de vice must per form a func tion, sub jected to given con straints. The en gi neer
con ceives and de signs it, optimizes its de sign, con structs it, makes it work, and optimizes
its per for mance. The unique un der stand ing that en gi neers can of fer in the search for the
or i gins and evo lu tion of nat u rally oc cur ring struc tures is that many de signs for such
struc tures have nearly the same over all per for mance as the op ti mal de sign en gi neers
could con ceive, even though they may dif fer in their de tails. This en gi neer ing in sight
helps to ac count for the evo lu tion of nat u rally oc cur ring sys tems gov erned by en ergy and
mass flow and sub jected to geo met ric and size con straints.

The In ter na tional Sym po sium on “Ther mal-Fluid Sci ence and En gi neer ing”
was fo cused on wide va ri ety of ther mal en gi neer ing top ics, such as: minimization of en -
tropy gen er a tion, heat trans fer en hance ment, con vec tion in po rous me dia, ther mal man -
age ment of elec tronic sys tems, exergetic anal y sis, and constructal the ory. 

The top ics were dis cussed from dif fer ent as pects in en light ened form in the pa -
pers pre sented at the Sym po sium. It has been priv i lege and great plea sure of the ed i tors of 
this Spe cial is sue of the jour nal Ther mal Sci ence to have the pos si bil ity to se lect some of
the pa pers to be in tro duced to this spe cial edi tion. 

The ed i tors are very grate ful to the au thors and re view ers for their as sis tance in
pre par ing of this is sue. In par tic u lar, we ex press our deep grat i tude to Pro fes sor Sim eon
Oka, the Ed i tor-in-Chief of the jour nal Ther mal Sci ence, who has played the most im por -
tant role in prep a ra tion of the is sue. 
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