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Trans port in gen eral, es pe cially road trans port is a sig nif i cant sec tor of en ergy con sump -
tion. This sec tor com pletely de pends on oil sup ply, i. e. sup ply of oil de riv a tives and is at the same
time the key source for green house gas emis sion. In the last year trans port has faced the prob lem of
rapid in crease of oil prices on the world mar ket.

Mo bil ity re quire ments are ris ing in the world and lead to an in crease in the ve hi cle num ber
and fuel con sump tion. At the same time, the fact that oil is a non-re new able en ergy source and that oil 
sources are con cen trated in sev eral re gions in the world has lead to ex am i na tion of pos si bil i ties for
se cure sup ply in the fu ture, de crease of im port de pend ence and re duc ing en vi ron ment pol lu tion.

Ex ist ing con ven tional fu els (gas o line and die sel fuel) have de vel oped and im proved for
about a hun dred years and have at tained en vi able qual ity. Con ven tional fu els are still be ing im proved 
in par al lel with im prove ment of new en gine tech nol o gies in ac cor dance with cur rent re quire ments.
The en gine in dus try has de vel oped at the same time as fuel de vel op ment, with re quire ments fo cused
on reduction of fuel con sump tion, emis sion re duc tion, and max i mal uti li za tion of re new able en ergy
sources.

In gen eral, al ter na tive fuel for com bus tion en gines can be di vided into two groups: biofuels
and gas eous fu els. Biofuels are fu els that can be pro duced from re new able raw ma te ri als and in gen -
eral they have a pos i tive ef fect on en vi ron ment pro tec tion, i. e. re duc tion of CO2 emis sion. Biodfuel
de vel op ment pro grams have de fined first and sec ond gen er a tion biofuels. Biofuels of the first gen er -
a tion in clude bioethanol, biodiesel, biogas and bio-ETBE. They are pro duced by al ready de vel oped
tech nol o gies and are be ing im proved at the same time. Use of biofuel from lignocellulosic ma te ri als
and also syn thetic fuel is planned for ob tain ing sec ond gen er a tion biofuel. Liq ue fied pe tro leum gas,
liq ue fied nat u ral gas, gas to liq uid, com pressed nat u ral gas, and hy dro gen can be ex am ined as al ter -
na tive gas eous fu els for com bus tion en gines. Pos si ble ap pli ca tions of al ter na tive fu els are the sub ject
of a large num ber of stud ies in the world. They deal with WTW (well-to-wheels) anal y sis of the ap -
pli ca tion of al ter na tive fu els from the en ergy and en vi ron men tal as pects of pro duc tion and uti li za tion
of al ter na tive fu els from the en ergy and en vi ron men tal as pects of pro duc tion and uti li za tion of al ter -
na tive fu els. This anal y sis can in clude anal y sis of the ve hi cle it self – WTT (well-to-tank) or uti li za -
tion anal y sis of the ve hi cle – TTW (tank-to wheels).

En gine and ve hi cle man u fac tur ers have also de fined fu ture ac tiv i ties and de fined re search
routes:
– im prove ment of con ven tional pe tro leum fu els (gas o line and die sel fuel),
– op ti mi za tion of gas o line and die sel com bus tion en gines, de vel op ment of new, more ef fi cient and

low emis sion com bus tion re gimes,
– en gine op ti mi za tion for al ter na tive fu els (liq uid and gas eous),
– re duc tion of fuel con sump tion,
– re duc tion of ehxaust emis sion,
– de vel op ment of hy brid con cepts, and
– de vel op ment of hy dro gen fuel cell tech nol ogy or bat tery elec tric tech nol ogy.

All ac tiv i ties linked with fuel and en gine de vel op ment are di rected to ful fill ing cri te rion 3A: 
ac ces si bil ity, avail abil ity, and ac cept abil ity.

This is sue of the jour nal Ther mal Sci ence is com pletely de voted to world wide re search of
com bus tion en gines from dif fer ent view points – mod el ing, ex per i men tal re search, and pos si ble use
of al ter na tive fu els. The in ter nal com bus tion en gines as ther mal ma chines take the im por tant part in
to tal en ergy con sump tion and that is the rea son for prep a ra tion of the spe cial is sue. At the same time,
dur ing prep a ra tion of this is sue great intereset was ex pressed for pub li ca tion of pa pers on this sub ject
in Ther mal Sci ence, so we hope that some of the fol low ing is sues will also be de voted to this sub ject.
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The guest ed i tors would like to take the op por tu nity to ex press grat i tude to all au thors and
re view ers in volved in prep a ra tion of this is sue and at the same time deep ap pre ci a tion of Prof. Sim -
eon Oka, ed i tor-in-chief for cre at ing the pos si bil ity of pub lish ing pa pers on spe cific sub jects. 
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