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OUR APPROACH TO SUSTAINABLE TRANSPORT

@ & G

Energy Smart and safe Renewable fuels and
efficiency transport electrification
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ENERGY EFFICIENCY

DIESEL METHANGAS

MOLECULES
S R R A S G A W Diesel Fuel + iy —<2#2eS00 H
NN TN N NN S o ) i \ -
T A L A T Carbon Dioxide + Carbon Monoxide + Water c -
+ Oxygen + Nitrogen + Oxides of Nitrogen H “\
+ Hydrocarbons + Particulates H
+ Mechanical Energy

CHy + 20, RHS CO, 4+ 2H0

Useful energy

Methane Oxygen Carbon Dioxide  Water

Coolant water Combustion Reaction

Exhaust gases
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ENERGY EFFICIENCY

L
Energy "consumption" and distribution
600
500
400
_E Brake
g m Auxiliaries
= 300 » Powertrain friction
2 = Engine friction
= n Rolling Resistance
X m Air drag
200
100 .
o
Long Haul Timber Mining
Fuel consumption= g/kWh - kWh/km » [g/km] ~ [L/km] Reducing energy
Losses [kWh/km]
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ENERGY EFFICIENCY

Engine efficiency

High I
Luw I

[kw]

DC13 - Engine power vs, Fuel flow

800 1000 1200 1400 1600 1800 2000 2200
[rpm]
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To calculate the instantaneous air resistance (Fp), the 105 100 95 90 85 80 75 70

following formula can be used: Change in vehicle speed (km/h)

Fp =1/2 x Area x density x Cp x Velocity?
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AERODYNAMIC

Case 1:

Cab is too high

As an example the total height of a G20H vehicle

with a roof air deflector is approximately 3700mm as
compared to a P20N truck with a height of 3400mm. If
the P20N variant is more comparable with the height of
the bodywork and the total height of the vehicle will be
reduced by 300mm. This reduction in frontal area and
thus aerodynamic drag will result in a fuel consumption
reduction at 89 km/h of about 1.8 L/100km.

/lﬁ-ﬁ'md'pnamic resistance [35%)

RESI:

Case 2:

Wrong air deflector chosen

A roof air deflector that is higher than the bodywork
results in an increased energy consumption due to

the increased frontal area. The typical case would be

a vehicle that is operated with a bodywork lower than
4m and which is specified with a 25cm or 65cm roof air
deflector. For a R20N vehicle with a bodywork height
of 3600mm the 5cm roof air deflector will have a fuel
consumption that is approximately 1.2 L/100km lower

than for the same vehicle with a 25cm roof air deflector.

-

d/il \

= i

(=(0)= (®);
(5cm_High_12cm_long) (5cm_High_12cm_long) (03968E-001)

(5cm_High_53cm_long) (25cm_High_53cm_long)
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ROLLING

Froit =CrX N

Rolling resistance is low.
There is no deformationin
the tyre or the road surface.

sao%
-

Ralling

Air pressure Mileage resistance

100%  100%  100%
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Caorrect pressure
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RESISTANCE

Rolling resistance is due
to tyre deformation.

fir pressure
120%

Rolling
resistance
Mileags — 95%

High pressure

Very high resistance due
to soft road surface.

Rolling
resistance
120%

Rolling
resistance

105%

Hir preszure
805 Miezge
73
Air prezsure
50%
Mileage
a0%
Low pressure Extremely low pressure

Regional

Tyres designed to operate
on secondary roads, in
urban areas, city traffic and
frequent stop-and-go traffic.
Also suitable for long-
haulage operation on rough
roadways.

Urban

Tyres for urban traffic with
many starts and stops. These
tyres may have thicker side
walls in order to withstand
wear against kerb edges.
Optimised for lower speeds.

Construction

Tyres to drive mainly on
gravel roads or other uneven
surfaces where there is a
greater risk of punctures and
where traction is required.

Off-road

Tyre designed to perform
best outside the regular
roads. These tyres are
excellent for traction but are
ill suited for traveling longer
distances on regular roads
since they have a huge fuel
penalty and will wear out fast.
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DRIVER BEHAVIOUR

.........................................................................

. Pulse and Glide in very shallow
(eco-roll) S slopes (almost flat)
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ENERGY EFFICIENCY

% Useful energy
ENGINE 25%
30%

Coolant water

Exhaust gases

CO2
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FUNDADAEN 1926

EU EMISSION

9,00
Euro 1 1992 . . .
800 Diesel Emission Standards
L 7,00
. Euro 2 1996
o | £ 6,00
(= EPA 1994
2| <500 Euro 3 2001
o| D
_g ‘-):4,00 e EPA 1998
© | O 300 WA/ Euro4 2006 I
a3 = % z
% 2,00 Euro 5 2009 g ro 4 2006 -
i o 2.5
J 1,00 =
“ g
0.00 Euro 6 2014 s
0,00 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40 |
PM (Particles) (g/kWh) - £PA 2010 ~ Euro 6 2012
0.01 0.015 0.075 0.10 0.11
Particle reduction 98 % ol il

CONGRESO INTERNACIONAL DE NUEVAS TECNOLOGIAS AUTOMOTRICES - | EDICION VIRTUAL




Centro de ‘
Capacitacion | oo

LEGAL REGULATION

DISPOSICIONES COMPLEMENTARIAS FINALES

Primera.- Cronograma cque establece Ia
implementacion periodica de la comercializacion
y uso del Diésel B5 con un contenido de azufre no
mayor a 50 ppm

II.7 VEHICULOS CON MOTORES CONVENCIONALES DIESEL, INCLUYENDO DE INYECCION A propuesta del Grupo de Trabajo Multisectorial,
ELECTRONICA, RECIRCULACION DE GASES DE ESCAPE y/o CATALIZADORES DE OXIDACION la Autoridad Competente aprobara mediante Decreto
VEHICULOS DE PASAJEROS o DE CARGA > 3,5 Ton PBV Supremo, en un plazo no mayor a treinta (30) dias habiles
Ano aplicacion | Cicl Direct CO | HC | NOx PM  [Humo contados a partir de la entrada en vigencia de la presente
*) o it rectiva | a/kw-h | g/kW-h | glkW-h | g/kw-h | (m) norma, un cronograma para la implementacion periodica
2003al 2006 |EURONO [ 43 cacos 98/1/EC 400 | 110 [ 700 [ o1 | — de la comercializacién y uso del Diésel B5 con un contenido
mayor 0251 de azufre no mayor a 50 ppm en los departamentos
2007 al 2015 E)UnTaO;:l ESC+ELR | 1999/96/EC:A | 2,10 | 086 | 500 001-130m 0,80 priorizados, de acuerdo a los criterios establecidos en la
EUR&' o ' normatividad vigente.

2016 en adelante o mayor ESC +ELR | 1999/96/EC: A | 1,50 0,46 3,50 0,02 0,50 Segunda.- Aplicacién del Euro IV y Tier 2
* Para vehiculos pesados la certificacion corresponde al motor Disponganse la aplicacion de los Limites Maximos
(') Para motores con cilindradas de menos de 750 cc por cilindro y una potencia maxima a més de 3000 RPM Permisibles de los acapites 11.3 a 1.8 del Anexo | del

Decreto Supremo N° 047-2001-MTC, que aprueba los
Limites Maximos Permisibles de Emisiones Contaminantes
para Vehiculos Automotores que Circulen en la Red Vial,
para vehiculos con tecnologia Euro IV y Tier 2, a partir del
31 de diciembre del 2017.
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Renewable fuels
SCeEEEREA T 1 T cation

SCANIA

CONGRESO INTERNACIONAL DE NUEVAS TECNOLOGIAS AUTOMOTRICES - | EDICION VIRTUAL



Centro de ‘
Capacitacion | oo

FUEL IMPACT AVAILABILITY

Three elements that can impact on the availability of the fuel

So if a fuel fulfill these three crieterias we say that it
is a commercial alternative fuel. There are today four
commercial alternative fuels that fulfills these criterias.

Those are Ethanol, Biodiesel, HVYO and Methane gas.

First, the fuel has to reduce CO, because otherwise it will
never contribute to reducing the climate impact.

&

ETHANOL | BIODIESEL |
. SRSkt 2 SRS

The Second criteria means that there must be sufficient
quantities of the fuel available in the work because
otherwise it will never be able to make a difference.

And thirdly, not only refers to the price of the fuel itself but
the complete package.
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CO2 REDUCTION TO BE REACHED HERE
AND NOW
Biogas 4@ HVO K. Biodiesel B4 Ethanol + Hybrid +
o ‘ o I CAME ¥ 90% -
S0 90% . sy 4 90% @ 903 pius

L 5
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CO2 REDUCTION TO BE REACHED HERE
AND NOW
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START WITH NATURAL @

PROYECTOS DE GAS VIRTUAL
e

3 N A [3 . . .z -
W - .
i ECUADOR [ ““COLOMBIA ) 100 ‘B ' X Masificacion del gas natural en el Peru
/ - » ™ - 2 A
2 ,_6' zoow | MILES ™ = - "’ TRANSPORTE DE GAS AL SUR Y NORTE DEL PERU x
/1 I NORTE
5 ¥ / Desde la planta Melchorita
L MILES = : o s Masiadinaargode
B 4 /’f Odeltwatunnpmwmrei ”smm
ks g Rl *Seutiizar elgas » Enestazona seutizard ol gas
natural licuado (GNL). | natural comprimido (GNC) del
e INICIO: JUNIO 2016 | ductodeCamisea.
BRAZIL - Elansportedegasse | USS170 MILLONES = Debido a que as municipalida-
3 hardpor carretera - desnohan oforgado permisos,
utizanco camiones- GACLAVG o se hapodidoinicar las
N N disternaespedalmente = actividades.
<tA acondiconados TRUILLO ; / INICIO:ENESPERA
P VN7 Gl US$14,5 MILLONES
N LICUEFACCION .
\ (LIMA)

Chromiele and New York Times Cranhie

Elcontenido sers Elgas se destinaa SN, CONCESION
/ § levadohacia distintos puntos para sy ; SUROESTE
S 2 pantasde dstrbucionengios, PUNO| ™ Masificacién acargo
& ORI [ Manu tional Park = - e
as pipelines dtintas cudades S b, »Seutlizari clgas
gas pip delPerdparasu naturalcuaco (6NL).
conversion. E INICIO: JUNIO 2016

USS60 MILLONES
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ADVANTAGES OF NATURAL GAS

[--]

I &z

There are more gas Natural gas is a fossil Biomethane (biogas) 1is
than oil available in fuel but results in up to 15% less renewable.
the world Cco2 often made from local waste

products. Up to 90% less CO2.

Iy
]

More countries have gas The price can be locally set.
than those who have oil It can give low price
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WHAT IS NATURAL GAS?

CNG CBG LNG LBG
Compressed Compressed Liquefied Liquefie
natural Gas Biogas natural Gas d

Biogas
Boils at -
200 bar @15°C 163°C

* Natural gas 1is 95% CH,, 3% C,H,, 1% C,
* Biogas is ~60% CH, & ~40% CO,

* Biomethane is refined biogas >97% CH,

] GAS VOLUME IS
. REDUCED 600 TIMES
““ | DURING LIQUEFACTION

Cooling J

Purification

o

Liquefaction

CONGRESO INTERNACIONAL DE NUEVAS TECNOLOGIAS AUTOMOTRICES - | EDICION VIRTUAL




Centro de ‘
Capacitacion | oo

BIOGAS

iy o - D
Suburban ” GLOBAL CITIZENS

! g T 4

Sewage / RANSFO y
Organic waste [ i
" 4 3 ANAEROBIC

DIGESTION

55 Digestor
1 biogas

production
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BIOGAS

Up to

90

reduction

%-\ogenic CQ,
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SCANIA GAS ENGINE
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SCANIA GAS ENGINE L4

Otto engine with diesel performance and efficiency
Gas Diesel torque performance levels

4-stroke engine

Consumption
25-45 kg/100km CH4 (35-56 liter/100km diesel)
500-700km range with all applications

High CO,-reduction/invested $
Up to 90% CO, —reduction with biogas

Features

Less sensitive to gas quality
100% operability on 3 000 m
Operates on both CNG and LNG
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GAS ENGINE SYSTEM LAYOUT 6
FORSLAGPA EU6 GAS LAYOUT
Utgava:6  2011-11-22 3-WAY CATALYST
i ( Lambda=1 => "eats”

NO,)
IN
ouT E:
HC + NO,
N,
CO + NO
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GAS ENGINE SYSTEM LAYOUT L4

—FEuro 6 demand emmScania Euro 6 Gas

NOx
100
80
60
NH3 PM
40
20
0
o \/ :
NMHC %00,
a4 Euro1
7,00 p—
=600
Emissions NOx PM CO NMHC CH, NH, & S "
okTh  mgkWh  gkWh  gkiTh gk ppm S S——
Euro 6 demand 0,46 10 4 0,16 0.5 10 230
0C09 101 and 102 0,28 32 0,41 0,01 017 72 20 T uwres
% of limit 61 32 10 6 M T2 e

0,00 0,05 0,10 0,15 0,20 025 0,30 0,35 0,40

SCANIA PP A
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ASOCIACION AUTOMOTRIZ DEL PERU
FUNDADAEN 1926

SCANIA GAS PORTFOLIO 9

280 HP OR 340 HP

9 Liters 9 Liters 13 Liters

5 cylinder 5 cylinder 6 cylinder

Cabs P/G Cabs P/G Cabs G/R

Opticruise / Allisson Opticruise / Allisson Opticruise

280hp @ 1900rpm 340hp @ 1200rpm 410hp @ 1900rpm

1350Nm 1000-1400rpm 1600Nm 1100-1400rpm 2000Nm 1000-1400rpm

OCAN 104 280 g Eur: 8... o : | OctaA0a 34t uin Eur: B,.. o ) | ?::. 3101 410 gas Eur: em . :

: ’é HE E CGRE : ::
s A : : : B E 5 2 :

K - 230
7 Al .
+ 1+ = 210
306 1000 1200 1400 1600 1800 ::: 800 1000 1200 1400 1660 1800 '::"-: 500 1000 1700 1400 1600 1800 :::: B00 1000 1200 1460 1800 1800 m 000 1008 1200 140 W e M’:"’: 0 000 1200 00 198 e ,m
SCANIA =

CONGRESO INTERNACIONAL DE NUEVAS TECNOLOGIAS AUTOMOTRICES - | EDICION VIRTUAL




S oanz ejuecss

o
o
=<
=P

o
<T
~
=
e
o
=
wm

URALLIC

L PERU
NAT

DEL
GAS

ASOCIACION AUTOMOTRL

CONGRESO INTERNACION

Centro de_
Capacitacion




Centro de |
Capacitacion | oo

i &
BELECTRIFTC
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VIABILITY OF ELECTRIFICATION

CAPEX batteries CHARGING AUTONOMY INFRASTRUCTURE recycling
MODE
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trification TERMINO‘

e-Highway
SCANIA “Dynamic PHEV”
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A transformation
sparked by technology

Big combustion
engine

Small e-machine

Big fuel tank Even bigger battery

pack (s)

~15 minutes re-fuelling
diesel

~45 minutes re-charging
electricity

Beloved V8 sound Silent electric drive

vV v v
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ASOCIACION AUTOMOTRIZ DEL PERU

FUNDADAEN 1926

GOING FULL ELECTRIC

Alternatives to combustion engine there are three technologies ava

BATTERY VEHICLES

ELECTRIC ROADS

FUEL CELL VEHICLES

By combining those three technologies, replacing the combustion engine is possible
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ASOCIACION AUTOMOTRIZ DEL PERU

FUNDADA BN 1526

CONGRESO INTERNACIONA




Centro de_
Capacitacion

ASOCIACION AUTOMOTRIZ DEL PERU
FUNDADA BN 1526
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ASOCIACION AUTOMOTRIZ DEL PERU

FUNDADAEN 1926

E-HIGHWAY - GERMANY

* Charging and propulsion from catenary
lines

* 40 ton long-haulage transport

* Roof-mounted pantograph

* 1 & 4 battery hybrid trucks

* 4 trucks function testing at Siemens

test track outside Berlin

* 5-6 km of test track in each direction
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ASOCIACION AUTOMOTRIZ DEL PERU

FUNDADAEN 1926

X
’(:‘

FUEL CELL ELECTRI

* Fuel cell mounted on the chassis

* Hydrogen generated from solar panelss at logistic
center (ASKO Trondheim)

* 3 battery hybrid trucks with P160

* 4 Trucks @ASKO in Trondeheim Norway

* Up to 450 km of operating range
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FUNDADAEN 15:

/

autonomos

\ AUTONOMOUS
"\ TRANSPORT SYSTEMS
ey
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