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7 AR 22 9l Bi-fuel WAL SaA ol A5 A7 Fs AR AR £X(The Promotion of the use of
z}ko] A183} ARES o] BMW= tlofsl kAl o] 424 o

¢

Biofuels or other Renewable Fuels for Transport);

R AREA} 7158 T 3] Q). B3] Sanke 3 S 10717 vloleAng A|ga) B FHsT
Hlo] 1% (o] @ Tyl vlo] @ kAl gof 71 A alu}. olo] aiekEhe 10714) mhol e 2 Htol2ofst
txolt, < nlolet uo]eria, slojerhe, ulol 2ty

olefat Weol 4 & uf, 2t Fufelq $2E|3L o= Yolle2, jo] @ ~ETBE, Blol @-MTBE, #4 4, vt

27} 71470 Qlota) AR Aeta Aol a4 0|94, 44 AELAPVOOI), (E DL 0]F AR
£ 74k 4 gl Aol mebd B oA vlo]e of gt Hols 72k LRaA el Aelth (2003
AR o] AR Rt & 5= Qe oA 4 AR Biofuel Directive ). o] A13& 53 EU #¥=5°]
2 107H] vfo| . =59 £ §H| o5 ARS8l A 4odm Z dpoleda AMHIES 20108714
9 vo|eciz AEAHES] AR thetol 7he Bt 5.75%7h Hw Tk FA] vl 2 AR A
ol i gt A, Tt Aigaeo] Rojd 4 Qs Wi =g vt

dsto] Ajgzo] Qirk. (2™ D& 20059 EUSAA ALE-
| upoledn o] Hl&S FHTiE Z1A e Ao R

XI& 107} HIO|2SIZ EA U 0|= &t=5t
2 EUO'M;O}" H* 2HE SR oS Es R, B o ol oS & 4 2leh, 59, BUGE
AT Xt 70 SHE
Mol orla), FAAQIERE A1 ofpah, AdHGE
D003VE] BUGIA: T8 Mol9 0 e T2 ollehg), SAE RN AH oah Sol A 4

(¥ 1) European Biofuels or other Renewable Fuels for Transport

[ FelName . Defnton ]

@ Bioethanol * Ethanol produced from biomass and/or the biodegradable fraction of waste, to be used as biofuel

@ Biodiesel A methyl-ester produced from vegetable or animal oil, of diesel quality, to be used as biofuel

@ Biogas A fuel gas produced from biomass and/or from the biodegradable fraction of waste, that can be

purified to natural gas quality, 1o be used as biofuel or woodgas

@ Biomethanol * Methanol produced from biomass, to be used as biofuel

® Biodimethylether » Dimethylether produced from biomass to be used as biofuel

® Bio-ETBE «ETBE produced on the basis of bioethanol. The percentage by volume of Bio-ETBE that is
(Ethyi-tertiary-butyt-ether) calculated as biofuel is 47%

@ Bio-MTBE + A fuel produced on the basis of biomethanol The percentage by volume of Bio~MTBE that is
(Methyl-tertiary-butyl-ether) | calculated as biofuel is 36%

Synthetic Bioluels Sér;;r;estsm hydrocarbons or mixtures of synthetic hydrocarbons, which have been produced from

» Hydrogen produced from biomass, and/or from the biodegradable fraction of waste, to be used as

® Biohydrogen biofuel

= Oll produced from oil plants through pressing, extraction or comparable procedures, crude or refined
© Pure Vegetable ol but chemically unmodified, when compatible with the type of engines involved and the
corresponding emission reguirements

(&% : 2003 Biofuel Directive)
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{3 1) Geographical Overview of the Biofuel use in EU (2005)
& 1 Project Report by Energy Research Centre of the Netherlands
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AOR ek

» HIO|20|EHE Bio—ETBE

ez}l dEE AN $0] vlo|ooehee ¥ha 34
EE §7180] HelE Eof ¢

AL = Qi ofuf Fadt
(EAKfL) 57d0] Hasiy Uas B3 ofgke HikT
YR S, AR APFE-2E W7ol ofgelof,
ks |t EOM s Aghg sk glrk A
ol Hjo] Qoflekgo] 2he uhile 7|E Fjkgol| UHHS
8l HA(10% ol J EHER AR F2) dharAel
=7h o ula e, g SEulor )i ale] eolghe
& o|ABEH(Isobutylene) HH-A|A Bio—ETBEZ
Agkal HERFol 1~8% SFHAS, Hhole7kER)slA
b Ao RS B olnk & AP AR

=,

0«
o:
il

M, Volvors E85 HMEOﬂ% (# g%
85% EEhi} S5 S| AR 4= Qlis Flexifuel &
9 (7 2 Agstel A= f Al °$ 3200175%4 :

& BF) glon], kst vlol k] £ 1]
22 AAZE A3 oAk OX%(cﬁﬁtM}k{ 12} Hskal7]

Aoe S0z 2Ads] i 715 7HAL gl
} Hl-olgj:lxﬂ
o] O[S ASA GA|(REA HAAEG, HFf
A& S 520 AU AYAES daE HHAIA
ug/og o AHER AIHA HERE-E Al
Methyl Ester)AlAEE7}95%014) A& tAlaAY

Volvo Flexifuel System(E85 Bioethanol)

DC/AC
Converler

Uprated Fuel Fiter Py

|n;eclors(E £ C!\({l '
ngine Control
“ Mocule)

Engire
Heater

Petrol/E8S Tank Conneclor

Uprated Fuei Fump-
\prated Fuel Pipes, Hoses and Se N

Uprated Cyhnder Head

(18] 2) Volvoat 181 E85 Flexifuel Eco-vehicle
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Aol Zestol AN AEE 5= QS P )
ol2.ggolct, oleigh ufoloriHe] Ak W o] o]

ox 71} SR8 @ 4E Hio] 2.0 AYAH]E-2) 85%7)
A 2FR]sl= P (Feedstock)ld), W] 2j2o] whet
A4 " o AH|2(Fatty Acid Methyl Ester,
FAME), #4 vlg o AH Z(Rapeseed Oil Methyl
Ester, RME), 4154 Mg o A8 E(Vegetable Oil
Methyl Ester, VOME)Z F&& <= qltt Az 8L
dlolet]d ARZA T8 FAGE AMSIL 9o
U} azskAvt uto] QAo o AYAlolt (& 9)
© T8 R vpol ol Setul gt Hg AES
LR AR, Edofl = 20067 E AU A9} o
2lof 100% vto] et A8 AM-S o] F3lsial Q)
, EAA HA Y B AR} Sof vlol o)A
F-& T8I QIUKTIY 3), R e s
ollxl= uk7d-goll 5%2] vheoltiAlo] 4191 &

[s]
748 TSI gl Sl

o TR e ofh
H i oft |m

(O 3 78 L 2UF Hio|2rH X2 (of)
(& 2) 2 {71 Hlo|2r|d &8

EIEECTTN

« A2 70% + BD 30%
A |« ZXFEZHT 70% + BD 30%
« A2 97% + BD 3%

* BD 100%
s
« 4% 95% + BD 5%
+BD 100%
of2lof

« 4% 70% + BD 30%
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Reformer Figh Voltage,

| Cartridge is High Efficiency, and
hot-swappable High Power fuel cell

{by vol)

| Fuel Cell |
| Anode © H—2H+2¢" | System Emlsg;ons

SystemA Intake -
|Cathode : 1/20:2H426~HO | g Uheonsmed AF !

{23 5) Schematic Diagram of a Reformed Methanol Fuel Cell

{I 3) Methanol-base Fuel Cell Vehicles in EU

Automaker Vehicle Type Fuel Celi Size / Type Engine Type m

She WEks 20z} gelgAuel&elE &
o7 A AAEoR go| At 2o QIthEE 9,
5). 281 Bio-MTBEE wet&ak ojait
(Isobutene)% HES A A A ZER=] oof EFHE|o]

Abd giof e AN, AR =TH

)

20 r_-‘& o nz

AR oA E = gl7lell, 71 e A7AIR AN
= Aol

» DME (CIHEHIZ, Dimethyl Ether)

SATIA(ZIEA 0B S (H)SE YARIER(CO))
w3tE)R e AxEY, 7 ek oElE el
CHsOCHs FAt 722 o|Fojx)= DME gas A
2| AR B skt 20T A, &
719t Satm), wehs] R} FEe] 0t Al %
Q2 AU 31 9jof Ak gl oo glolA LPGS} vl
Apet EA0] 9l AE7EE obA ol 45 Bl LPG
A dE, ARPA] T2 AR 4 S T 28
7} o ek 59] of e gf7] Foll LTS s
gloj= IS e AR S oPd T algteR
H ul%}@o] Alﬂo] 041;} T3} u}%ﬂo] 706& \:]oﬂ
2ol Z(Diethyl Ether)$} @) WA 9 vk34do] ¢
of Slallofl Faligh 4 7]&elch, Ze]il DME 8+

Jeep Commander Fuel Cel /
cuv) S50kW / PEM Battery Hybrid Methanol
Daimler—Chrysler
NECAR 5 85k / PEM Fuel Cell Methanol
Fuel Cel I/
VW VW Estate 15kW / PEM Battery Hybrid Methanol
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(b) BTL Engine Performance
(EX] 1 W Golf v, Unit injector, 103kW)

(3E 7) Results of Two Synthetic Biofuels (GTL/BTL Fuel)
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(18 8) Volkswagen Golf IV 1.9 TDI PVO Vehicle

and Engine with PVO Tank
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(I 9 Prospect of various Bio~fuels used in Europe
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