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Potential for a small increase

in combustion efficiency due
to the presence of oxygen in
the molecular struture..

Potential for lower CO2
emissions in current large
fleet of vehicles (mainly high
duty ones and ships).
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Some results

* Obtained through different or mixed
methodologies...

FUELS OF THE ,

i3t temational confeence. " FUTURE 8, POLITEC

18/22 January 2021 | digital conference

www.fuels-of-the-future.com DE I_EIRI [




Consumption Fleet consumption Analysis Consumption Fleet consumption Analysis

its/km TUG February fts/km TUG November
054 WBOFeb07 W B10Feh03 054 BONov07 B B20Nov08 F e et
053 B30Feb09 ! 053 - B30ONOV09

L]

COﬂSUptIOﬂ
051 0,51 4

Results
049 049 -
. Urban
047 047 -

Energy Conversion and Management 60 (2012} 2-9

Contents lists available at SciVerse ScienceDirect

ENERGY
G

version and

Energy Conversion and Management

B10, B20 and B30
=>4 to 6% fuel

journal homepage: www.elsevier.com/locate/enconman

Performance study about biodiesel impact on buses engines using consum ptiO n
dynamometer tests and fleet consumption data .
Luis M.V. Serrano®°*, Rui M.O. Cdmara?, Vasco J.R. Carreira®, M.C. Gameiro da Silva? rEd u Ct ion

* ADAI-LAETA, Department of Mechanical Engineering, University of Coimbra, Coimbra, Portugal
PJPL - Polytechnic Institute of Leiria, Schooi of Technology and Management, Leiria, Portugal

FUELS OF Tl-b‘ru

18th International (.Zt?nference FUTURE ! s -
?:/ZRST:xaal:;eZ’(‘)A;Tclilgtal conference = PULITEGNICU

www.fuels-of-the-future.com DE I_EIRIA



Consumption Fleet consumption Analysis Consumption Fleet consumption Analysis

Its/km ARRIVA February Its/km ARRIVA November
0.45 0.45 e e
®BOFeb07 = B10Feh08 M BONov07 B B20Nov08
B30Feb09 = B6Nov09 B30Nov0S
044 0.44

Consumption
— 1" mll Results —

0.41 —_— 0.41 —

. N Extra-Urban

Energy Conversion and Management 60 (2012} 2-9

Contents lists available at SciVerse ScienceDirect ENERGY
r’_ﬂ.n:‘tiumzm

Energy Conversion and Management

B10, B20 and B30
=>4 to 6% fuel

journal homepage: www.elsevier.com/locate/enconman

Performance study about biodiesel impact on buses engines using consum ptiO n
dynamometer tests and fleet consumption data

Luis M.V. Serrano®°*, Rui M.O. Cdmara?, Vasco J.R. Carreira®, M.C. Gameiro da Silva? I ncrease

* ADAI-LAETA, Department of Mechanical Engineering, University of Coimbra, Coimbra, Portugal
PJPL - Polytechnic Institute of Leiria, Schooi of Technology and Management, Leiria, Portugal

FUELS OF Tl-bw

18th International (.Zt?nference FUTURE i -
?;/ZRST:x:?;eZ?)A;ITI;IgtaI conference = PULITEGNICU

www.fuels-of-the-future.com DE I_EIRIA



Fuel Processing Technology 103 (2012) 125-133 Power [KW] VD Toircjiae Nl
100 250

: ="
60 150

/ / il
40 100

J\.—-—/]/ _Pmmﬂr_ 7KW/ EE20mpm).
20 (P ! )
—Torgue

fﬂ:,,—-’/ (Tmax=217Nm/2540rpm)

Contents lists available at SciVerse ScienceDirect

Fuel Processing Technology

journal hoemepage: www.elsevier.com/locate/fuproc

On-road performance comparison of two identical cars consuming petrodiesel ° 1000 2000 3000 4000 5000
and biodiesel
Power (kW] TV B20 Torque [N.m]
100 - 250

L. Serrano *®*, V. Carreira ?, R. Cimara °, M. Gameiro da Silva ®

* School of Technology and Management. Polyrechnic Institute of Leiria, Morro do Lena, Alto do Vieiro, ap.4163, 2411-901 Leiria. Portugal B0 - 200
Y ADAI, LAETA Department of Mechanical Engineering, University of Coimbra, Rua Pedro Hispano 12, ap. 10131, 3030-289 Coimbra, Portugal
80 - 150
0,300 0,300
40 - 100

—— Power

0,200 I I 0,200
0,100 | gy ' . i 0,1007 ..  H— g (Prmax=75 5kW/d 100rpm) |
0,000 - ' - - 0,000 --— r — ' e 2 —— Torque =
-0,100- . 0,100 i {Tmax=211Nm/2640rpm}) | i
-0.200 -0,200 I . 0 1000 2000 3000 4000 5000
-0,300- -0,300
-0,400 T I -0,400 |
urban | extra-urban | motorway urban extra-urban | motorway ‘
Differences in fuel consumption [kg/100km] Differences in fuel consumption [liters/100km] ‘
. ®m FD vs FD'm FD vs B20m variation u FD vs FDm FD vs B20m variation
10,0
B8,0-
6,0 -
4,0
5'8 ' —
e T ||
2,04
23 =
-6,0
-8.0 -
-10,0
_ -12.0
FUELS OF THE . F gy e urban extra-urban motorway
18th International Conference FUTURE/’ - o i . )
on Renewable Mobility , ) PULITEGN": | Differences in energy consumption [M.J/100km]
18/22 January 2021 digital conference
www.fuels-of-the-future.com I]E I_EIRIA r u FD vs FDm FD vs B20w® variation




Atmospheric Environment 84 (2014) 339348

=
Contents lists available at ScienceDirect . 0.24
ﬂ%ﬂ%ﬂﬁiﬁﬁ [ Mean (B0) [] Mean (B20) == Limit value
. 5 . 0.22 [7] Mean (B7) T Min-Max
Atmospheric Environment
el e 0.20 I
ELSEVIER journal homepage: www.elsevier.com/locate/atmosenv
0.18 —
T 0.16
E it
Emissions characterization from EURO 5 diesel/biodiesel passenger @ Crosehark 2o
% P [=]
car operating under the new European driving cycle 2 1
c &
i ~ . ©
M. Lopes?, L. Serrano ™, I. Ribeiro ™, P. Cascio, N. Pires”, S. Rafael ?, L. Tarelho?, S 010 - - : -
A. Monteiro“, T. Nunes *, M. Evtyugina®, O.]. Nielsen ©, M. Gameiro da Silva “, A.I. Miranda , =
C. Borrego* S oos
# CESAM & Department of Environment and Planning, University of Aveiro, 3810-193 Aveiro, Portugal 0.06
b School of Technology and Management, Polytechnic Institute of Leiria, Morro do Lena, Alto do Vieiro, ap.4163, 2411-901 Leiria, Portugal :
©ADAI, LAETA Department of Mechanical Engineering, University of Coimbra, Rua Pedro Hispano 12, ap.10131, 3030-289 Coimbra, Portugal
9 Ecotech Pty Ltd, 1492 Ferntree Gully Road, Knoxfield, Victoria 3180, Australia 0.04
€ Department of Chemistry, University of Copenhagen, Universitetspaken 5, DK-2100 Copenhagen @, Denmark
' ' 0.02
Tedlar bag
........ Fuel temperature 1
e 0.00 = = 5 i = >
voe | H BO B7 B20| B0 B7 B20| BO B7 B20B0 B7 B20| B0 B7 B20| BO B7 B20|B0 B7 B20| B0 B7 B20| B0 B7 B20
ey ubnc EUDC NEDC unc EUDG NEDC ubc EUDC NEDC
NO NO, NOxX
! L 0.40 140 - -
Fuel line - . Mean (B0) Mean (B20)
[FusiEne: 1 _ BTC coarse BMEC fine OOC fine _ [ Mean (87) T Min-Max
r I Temperature "E 0.35 120
‘uel consumption bnasiaticn )N"ﬁnn x- N
“ Speed en . E" (s 1] — T
E - 100
5 e
S 025
o = 80
160 £ aE=
——Speed —— Temperature 'g 0.20 E
g 3 g e
Be & 015 ©
=% c
i o 40
'%fg 40 g 20
2 E po5 4+ = pbe—t e e
° 0 100 200 300 400 500 600 700 800 900 1000 1100 1200 0.00 0
FUELS OF THE 2 : BO 87 B20 BO B7 B20 BO B7 B20 | BO B7 B20

18th International Conference FUTURy ubc EUDC NEDC
on Renewable Mobility :4’ PU LITECN Icn 16

18/22 January 2021 digital conference

www.fuels-of-the-future.com DE I_EIRIA



Applied Energy 146 (2015) 230-238

85 240
Contents lists available at ScienceDirect
. 80 235
Applied Energy -
230

~
<

journal homepage: www.elsevier.com/locate/apenergy .

=
wn

Evaluation on effects of using low biodiesel blends in a EURO 5

wn
wn

@ CrossMark

passenger vehicle equipped with a common-rail diesel engine

IIII[III]]III[II[III

Engine Power (kW)
II|II|II|II|IIIIIIIIlIIIIIIII

Engine Torque (Nm)

50 B0 - Power 3,
« . . - . . B7 - Powe i 210
L. Serrano *™*, M. Lopes ¢, N. Pires, I. Ribeiro©, P. Cascdo Y, L. Tarelho ¢, A. Monteiro®, O. Nielsen ©, % B il %
M. Gameiro da Silva®, C. Borrego© BO - Torque
40 --o-- BT - Torque = 205
--@---B20 - Torque I~
1.0 0.8 -
57 Reference: B0 (g/km) 87 Reference: BO (I/km) 35 T I . I . I : T > 200
= B =20 I 320 B - 1500 2000 2500 3000 3500 4000
e 08— | b4 & Engine Speed (rpm)
= T 8
= 06 =
E . Bl T BUET et
S g ; Temperature Exhaust Gas
| 0.4 — B < ECU Emission
=} - | 04 = Communication Measurement
= Ty [ s s
02— T Fuel
g = g ! j Consumption
S 0.0 — 08 % |
> ‘ L > I 1 Oil Temperature,
- ! Engine Rotation |
0.2 | T ; . -1.2 :
URBAN EXTRA URBAN NEDC URBAN EXTRA URBAN NEDC :
Vehicle speed |
Wheel Force L..-ooomm===l___.
FUELS OF THE

18th International Conference
on Renewable Mobility
18/22 January 2021 digital conference

FUTU%

www.fuels-of-the-future.com

POLITECNICO 17
oe LEIRIA



B15
Available for the
current costumers

ASOLINA

SIMPLES 95

FUELS OF THE

rencnanenanty T TUTURELE: DO [TEC

18/22 Jant

rence
www.fuels-of-the-future.com I]E I_EIRI [}



Fleets analysis
- Heavy duty vehicles

- Light duty vehicles
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Sumary —using B10 or
B15

* No observable changes in the vehicle maintenance.

* Any impact was detected in the occorrece of failures
or malfunctions.

* There were no detectable variations in the
performance of the vehicles.

* The data analysis point toward a small decrease in
fuel consumption, in several cases.
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The differences in consumption are not
relevant (even so, a small reduction was
observed).

Reduction in generation of particulate
emissions (before Particulate Filter).

Small differences in NOx emissions (not
significative).

Reduction in CO2 emissions —
renewability character of biodiesel.

Highly relevant reduction in
environmental aspects — CO2 reduction
and making use of a residue to transform
it in a valuable Energy source.
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