
From the Guest Ed i tor

This is sue of the jour nal Ther mal Sci ence is once again ded i cated to the prob lems of in -
ter nal com bus tion en gines. A ther mal pro cess in side the en gine dic tates en gine ther mal ef fi -
ciency and en vi ron men tal level. The com plex ity of the pro cess is caused by in ter lac ing pro -
cesses of ther mo dy nam ics, fluid me chan ics, and chem i cal ki net ics. There fore the o ret i cal and
ex per i men tal re search in this area is al ways cur rent, caus ing that a large num ber of pa pers was in 
com pe ti tion for the pub li ca tion in this is sue, and the most in ter est ing are pub lished, pre sent ing
the re sults of re search in the area of en gine ex haust emis sions, en gine sim u la tion and mod el ing,
and the use of al ter na tive fuels.

En gine ex haust emis sions prob lem is still very im por tant, be cause strin gent reg u la tions 
re quire con tin ual re search and ap pli ca tion of new so lu tions to re duce pol lut ants from the en gine. 
Re search of NOx and par tic u late mat ter emis sions is in the first place, es pe cially hav ing in mind
new re quire ments for mea sure ment of fine par ti cles emis sion. 

The study of op ti mal work ing pro cess has al ways at tracted re search ers. The com plex -
ity of work ing pro cess makes this prob lem very dif fi cult. Con sid er ation of the o ret i cal ther mo -
dy namic cy cle gives the ba sic as sump tions of ef fi ciency and pos si ble op ti mi za tion of the pro -
cess. The use of fi nite time ther mo dy nam ics to an a lyze the o ret i cal cy cles is very use ful.
How ever, the real work ing pro cess can be sim u lated with more com plex math e mat i cal ap pa ra -
tus us ing CFD tech niques. Stud ies of the ap pli ca tion of dif fer ent ap proaches in multi di men -
sional mod el ing of en gine pro cess are pre sented in this is sue, as well as dif fer ent ap proaches of
ex haust man i fold mod el ing (prob lems of junc tion, heat transfer, and aftertreatment) and sim u la -
tion of fuel in jec tion pro cess. 

The prob lems of im ple men ta tion of al ter na tive fu els in or der to re place fos sil fu els, re -
duce emis sions and im prove en ergy ef fi ciency al ways at tract the at ten tion of re search ers. The
pos si bil i ties are to use hy dro gen or its ad di tion to con ven tional fu els, to use nat u ral gas and to
use eth a nol or biodiesel (from dif fer ent or i gins), as well as their blends. Also, one pos si bil ity to
in crease over all en ergy ef fi ciency of trans port is the re newal of ex ist ing ve hi cle fleet. 

All these prob lems are treated in this is sue. We have cho sen 25 pa pers, and un for tu -
nately a num ber of pa pers on this sub ject will have to re main for the next spe cial is sue. Any way,
we will like to take the op por tu nity to ex press our great grat i tude to all au thors, for their suc cess -
ful re search work, as well to the re view ers, for their shar ing time and knowl edge to im prove the
qual ity of our jour nal. Also, many thanks to Prof. Dr. Sim eon Oka, Ed i tor-in-chief, who has en -
abled the pub lish ing of this spe cial is sue.
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