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The in ves ti ga tions to which this 275 pages
mono graph re fers started more than three de cades
ago, and were re lated to the pos si bil i ties for uti li -
za tion of al co hol in mix tures with gas o line or die -
sel fuel. The re search ers from the Fac ulty of Me -
chan i cal En gi neer ing in Bel grade and Fac ulty of
Me chan i cal En gi neer ing in Kragujevac, as well as 
from the “Crvena Zastava” In dus try in Kragu-
jevac, the DMB En gine In dus try in Rakovica, and
the Oil Re fin ery in Pan~evo have taken part in
these in ves ti ga tions. Re search of al ter na tive fu els
has con tin ued to the pres ent days and has been the
sub ject of a large num ber of mas ter and Ph. D. the -
sis, stud ies and pro jects, fi nanced both by the in -
dus try and rel e vant min is tries.

The mono graph “Al ter na tive fu els for IC en -
gines in 21st cen tury” is based on a study with the
same ti tle fi nanced un der the Na tional En ergy Ef -
fi ciency Programme by the Min is try of Sci ence
and Tech no log i cal De vel op ment of the Re pub lic
of Ser bia. It deals with the re view of the avail able
raw ma te ri als and their quan ti ties needed for pro duc tion of al ter na tive fu els, as well as with the
ex ist ing tech nol o gies and ex pected di rec tions for de vel op ment of new tech nol o gies for short
and long term use to pro duce al ter na tive fu els for IC en gines. In ad di tion to the con tents of the
study, this mono graph is amended with two more chap ters re lated to the di rect en gine tests and
com pre hen sive in ves ti ga tions per formed so far.

The al ter na tive fu els for en gines with in ter nal com bus tion (IC) dealt with in the Mono -
graph in clude both the liq uid biofuels (biomethanol, bioethanol, glyc er ine ter tial butile-ether)
and the gas eous fu els (liq ue fied pe tro leum gas, liq ue fied nat u ral gas, gas in liq uid, com pressed
nat u ral gas, and hy dro gen). These fu els were ana lysed from the point of view of se cur ing raw
ma te ri als and avail able know-how on pro duc tion tech nol o gies, as well as of their use in IC en -
gines to re duce con sump tion of oil deri vates and thus re duce emis sions that pol lute en vi ron ment 
and in duce global warm ing, with par tic u lar at ten tion paid to CO2 emis sions. 

Mono graph “Al ter na tive fu els for the IC en gines in the 21st cen tury” was care fully ed -
ited by Prof. Dr. Dragoslava Stojiljkovi}. She also co or di nated the work of other eleven au thors, 
who have taken part on these sub jects that have been their fields of re search for many years and
where they have made sig nif i cant sci en tific con tri bu tions. The list of au thors in cludes Dr. Dušan 
Nestorovi} from Au to mo bile In sti tute, Kragujevac, Prof. Dr. Mi lan Radovanovi}, Prof. Dr.
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Stojan Petrovi} and Prof. Dr. Miroljub Tomi} from the  Fac ulty of Me chan i cal En gi neer ing in
Bel grade, Dr. Ozren Oci} from Pan~evo Oil Re fin ery, Prof. Dr. Stevan Veinovi} and Prof. Dr.
Radivoje Peši} from the Fac ulty of Me chan i cal En gi neer ing in Kragujevac, Prof. Dr. Slavica
Šiler Marinkovi} and Prof. Dr. Ljiljana Mojovi} from the Fac ulty of Tehnology and Met al lurgy
in Bel grade and Prof. Dr. Dušanka Pejin from the Fac ulty of Tehnology in Novi Sad. The mono -
graph orig i nates from their con tri bu tions in the above men tioned study.

Mono graph is com posed of Fore word and 12 chap ters, in clud ing Con clu sion (Chap ter
14) in the form of a sinthesis of par tic u lar con clu sions pre sented at the end of each of the chap -
ters. In Chap ter 1 (In tro duc tion) au thors de scribe the role of con ven tional fu els (gas o line and
die sel fu els) and al ter na tive fu els for the IC en gines (biofuels and gas eous fu els) within stra te gic 
goals of the Eu ro pean Un ion to pro mote their use. Par tic u lar em pha sis is placed on the EU Di -
rec tive 2003/30/EC, which re quires mem ber coun tries to reach a com mon goal of 5.75 % share
of biofuels in to tal fu els by the year 2010, and Di rec tive 2003/96/EC on the pro mo tion of
biofuels. Since trans por ta tion con sumes about 30% of to tal en ergy in the EU and is re spon si ble
for about 28% of CO2 emis sions in the EU, al ter na tive fu els are ex pected to con trib ute con sid er -
ably to re duce these emis sions by 8% in 2012, com pared the av er age emis sions in 1990. Chap ter 
2. (Meth a nol) pres ents pro duc tion of meth a nol from coal, nat u ral gas and bio mass, with an em -
pha sis placed on Ser bia, and con cludes that meth a nol from bio mass will be a pri or ity (with a
pos si bil ity to be used in the fu ture by fuel cells). Chap ter 3 (Eth a nol) de scribes raw ma te ri als and 
tehnologies used for pro duc tion of bioethanol, with par tic u lar at ten tion paid to lo cal pos si bil i -
ties and con di tions in Ser bia. Chap ter 4 (Glyc er ine ter tial butile-ether, GTBE) deals both with
raw ma te ri als and tehnologies for GTBE pro duc tion, with par tic u lar em pha sis on glyc er ine pro -
duc tion in Ser bia. Chap ter 5 (Liq uid pe tro leum gas, LPG) de scribes pro duc tion of LPG, again
with an at ten tion paid to Ser bia. Chap ters 6 (Liq ue fied nat u ral gas and gas in liq uid, LNG/GTL), 
Chap ter 7 (Com pressed nat u ral gas, CNG) and Chap ter 8 (Hy dro gen) par tic u lar em pha sis on
tech nol o gies and pos si bil i ties to be used in Ser bia. Chap ter 9 (Lo cal re search on al co hol as a
fuel) deals with mix tures of gas o line and die sel with al co hol and the lo cal re sults ob tained in full 
scale ex per i ments con ducted so far. Chap ter 10 (Tech nol o gies for use of al ter na tive fu els in IC
en gines) in cludes tech nol o gies for use of meth a nol, bioethanol, LPG, LNG, GTL, hy dro gen,
and other fu els (dimethil ether, DME, dimet-oxi meth ane, DMM, and biogas), with de tailed de -
scrip tions and com par i sons of their op er a tional and en vi ron men tal per for mances. Chap ter 11
(Tech nol o gies for use of al ter na tive fiels in IC en gines in the world and in Ser bia) de scribes in
de tail dif fer ent modes of op er a tion and ad ap ta tion of stan dard en gines when al ter na tive fu els are 
used. 

Sep a rate chap ters 12 and 13 (Tech nol o gies for use of al ter na tive fu els in do mes tic en -
gines and Tech nol o gies for use of al ter na tive fu els in IC en gines in Ser bia) give a vast amount of 
ex per i men tal re sults ob tained when us ing CNG, meth a nol, and LPG, that were avail able on the
lo cal mar ket. Of all avail able al ter na tive fu els, CNG was mostly dealt with in pri vate cars as well 
as in pub lic trans port bus ses, but its use did not over come ex per i men tal phase. Ex ten sive re sults
with the use of meth a nol, which was con sid ered to be very pro spec tive fuel dur ing 1980s for its
sim plic ity of use in stan dard gas o line en gines and po ten tial sur plus in lo cal pro duc tion, are pre -
sented in de tail when used in the lo cal se rial en gines (DMB 100D). Ex per i ments with use of the
LNG in the en gines DMB 116C, as well as in the die sel en gine FAMOS 2FU are pre sented as
well. Ex per i men tal re sults with two fu els used by the en gine OM 45 in Zastava 640 D proved to
be ben e fi cial both from the eco nomic and from the en vi ron men tal as pects. 

Chap ter 14 (Con clu sion) is formed as a sinthesis of con clud ing re marks given in the
preceeding chap ters. It clearly shows that the use of al ter na tive fu els in IC en gines is in ev i ta ble,
with pri or ity given to eth a nol from bio mass. As far as eth a nol is con cerned, par tic u lar em pha sis

246 Stojiljkovi}, D.: Alternative Fuels for the Internal Combustion ...



is placed on pro duc tion of suf fi cient quan tity of bioethanol of ad e quate qual ity (anhidrous eth a -
nol) be cause of its smaller emis sions of CO2 than from con ven tional fu els. With re gard to the
use of these and other al ter na tive fu els, it was con cluded that a se ries of ac tiv i ties need to be per -
formed with an ob jec tive to ini ti ate their pro duc tion and use in Ser bia. It was par tic u larly
pointed out that Ser bia is obliged by rat i fy ing the En ergy Com mu nity Treaty of the South-East -
ern Eu rope to de liver Plan of im ple men ta tion of EU Di rec tive 2003/30/EC on pro mo tion of
biodiesel and/or other fu els for trans por ta tion, pro duced from the re new able en ergy sources.
Bear ing in mind a tre men dous share of emis sions from transportion in the over all emis sions that
cause en vi ron men tal pol lu tion and global warm ing, strat egy on pro mo tion of re new able en er -
gies in Ser bia should have to in clude al ter na tive fu els for IC en gines that re duce such emis sions. 

Al though writ ten by a large num ber of au thors, the mono graph “Al ter na tive fu els for
the IC en gines in the 21st cen tury” rep re sents a sys tem atic and well com posed re view of the pos -
si bil i ties of pro duc tion and use of dif fer ent al ter na tive fu els, ed ited with an in ten tion to make it
ho mog e nous in style, well bal anced in the scope and equa ble in ter mi nol ogy. In ev i ta ble
overlaping and/or rare rep e ti tion of cer tain items do not de range the over all in teg rity of the
mono graph, but, on the con trary, make it pos si ble to in de pend ently use sin gle chap ters of par tic -
u lar in ter est, each be ing com pleted by the con clu sions and ref er ences.

The con clud ing re marks in the mono graph in di cate paths and pos si bil i ties for us ing al -
ter na tive fu els in Ser bia in ac cor dance with the Eu ro pean stan dards and lo cal ob li ga tions re sult -
ing from the in ter na tional agree ments. The au thors have ex pressed their hope that al ter na tive fu -
els will be used in IC en gines more and more, fol lowed by an in creased en ergy ef fi ciency and
re duced en vi ron men tal pol lu tion. In agree ment with such an opin ion, this mono graph is rec om -
mended to pro fes sion als in volved in re search and/or pro duc tion of al ter na tive fu els and IC en -
gines, as well as to the gen eral pub lic as their fu ture us ers, to make them aware of the ne ces sity
to sup port a grad ual im ple men ta tion of al ter na tive fu els in a world wide longterm endevour to re -
place con ven tional fu els in trans por ta tion, once they be came ex hausted.
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