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futuristic-truck
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Missda mennaan Euro VI raskaiden
paastotason osalta?

® Euro VI diesel raskaat ajoneuvot ovat merkittavasti
puhtaampia kuin raskaat hydtyajoneuvot koskaan

aikaisemmin

" Euro VI lainsaadantd on toiminut todella hyvin

" Erityisesti NO, ja PM p&&stot ovat laskeneet merkittdvasti normaalissa pitkdnmatkan operoinnissa

* Myds normaalin kayton aikana
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Euro VI LNG & diesel kuorma-auton NO, pitoisuus
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* Distance calculated from GPS data



Polttomoottoriset Euro VI kuorma-autot

" Euro VI lainsdadannon vaatimukset tayttavia
polttomoottorikuorma-autoja on monella eri
kayttovo I m al I a Scania introduces a 410 hp ethanol engine

for long-distance applications

Take Control: Hybrid truck for
city use

* Diesel

i3 introducing 8 Euro & hybrd truck, @ P 320 that can be driven sleciric-only of with e
ble FAME o WV biatusls

¢ C N G/C B G https://www.scania.com/group/en/t
° L N G/L B G 322;c0ntroI—hybrid—truck—for—city—
 Etanoli —

https://bioenergyinternational.com/storage-
o

H bridi logistics/scania-introduces-410-hp-ethanol-
y engine-long-distance-applications
https://www.volvotrucks.co.uk/en-

B Jseat eri Va|mistajat tarjOavat eri kayttovo|m|a gb/about/environment/volvohybridconcept/volv

ofehybrid.html
lveco LNG Scania CNG/LNG

DAF CF Hybrid Innovation Truck

The DAF CF Hybrid has been developad for driving electrically
with zero emissions in urban areas, while offering a much longer

Volvo Dual-fuel LNG-diesel

Scania is launching a

alternative fuel initiative

the new generation of trt

with the world premiere

new 13-litre gas engine &

Ecomondo trade fair in R
Italy.

range to operate beyond those urban areas, thanks to the latest,
itra-clean diesel technology. The of electric and
diesel power ensures the highest logistical efficiency.

The sophisticated DAF CF Hybrid features the very efficient 10.8
litre PACCAR MX-11 engine (330 kW/450 hp), a ZF electric motor
(75 KW/100 hp / peak: 130 KW/175 hp), in combination with a
dedicated ZF TraXon gearbox for hybrid drivelines.

https://www.iveco.com/finland/tuotteet/pa
ges/gas-powered-for-long-haulage-new-
stralis.aspx

L pws-and-
-gas-engine-designed-for-long-distance-transport.html/

The electric motor is powered by an 85 kWh battery pack, which allows for a full electric, zero emission range of 30 to 50 kilometres,
» - depending on the Gross Combination Weight. The batteries can be charged by the diesel engine during on-highway operations, and by
https://www.volvotrucks fi/fi- ing a DC charger at a charging location. The vehicle is designed with a fast charge capability that takes 30 minutes for a full charge

15/11/2019  VTT - beyond the obvious fiftrtckS/VONO-T/VOIVO-T-INg.NtMI  and any 20 mtesfor & crargs o o 10 80%
https://www.daf.com/en/about-daf/innovation/electric-and-hybrid-trucks



" |[EA AMF HDV Performance Evaluation,
HYPERION —tutkimusprojekti 2018-2020

® Mukana Chile, Etela-Korea, Kanada, Ruotsi
ja Suomi seka Japani

" VTT toteuttaa yhdessa Gasumin, Nesteen,
Postin, Proventian, Stl:sen ja Traficomin
kanssa Suomen projektin

Lo N
https://paivinoin.kaukokiito.fi/hct-yhdistelma-

» Alustadynamometrimittaukset S
* Diesel (EN590, biopohjainen EN15940), CNG, LNG, ED95 Potomarce_
» Mittaukset maantiella PEMS-mittalaitteella “”“53"“‘* srerayconsumpion npat
« NO,-paéastdjen ja polttoaineenkulutuksen =
kenttdseuranta m ) |
» Simulointimalli HCT-ajoneuvojen S \Ew—m g Futus ot of o=
energiankulutuksen mallintamiseen Fue prdecton
“Combustion | i icE e
15/11/2019  VTT - beyond the obvious M;:;ng oecges

T



Sahko- ja polttokennokuorma-autot

o 5 _ Tarjolla olevia tai suunniteltuja akkusahka ja
" Akkusahko seka polttokennokuorma-autoja on  pojitokennokuorma-autoja

jo markkinoilla muutamia

Freightliner
- e s BYD Day Cab eCascadia Eforce EF18 SZM
e L tul
I S aa O n u O S S a Class 8 tractor-trailer & o &b o o o
(16.5+ tons) Toyota Nikola Two :
Kenworth Tego- |\ Beta Tesla Semi Nikola One
Hyund: Xos ET-One
undal
Volvo VNR XCient r Lion Lion8
Class 8 straight truck
(16.5+ tons) e & ’Fforcc EV26
emossEMS - €moss EMS 18 Serie
16 Series
MAN eTGM
Cummins AEOS Volve FL Electric
Class 7 0 'S
‘Hyundal Motor g fuel cell ("3 to 165 tons) \
olectric trucks into commercial oparation emoss EMS 12 Series
. . Mercedes-Benz eActros
https://ww.truck.man.eu https://iwww.hyundai.co.nz/hyundai-motor-and-h2-energy-to- Porertilt 4220
: . . . N N K i cterbilt ¢
Ide/en/man-etruck.html bring-the-world-s-first-fleet-of-fuel-cell-electric-trucks-into- Class 6 s © @
. commercial-operation- (9.75 to 13 tons) BYD Class 6 Truck 3
Bl - 114 2016 marked the tims to shine: for ths Xos MDV #Battery electric truck
: emoss EMS 10 Series in production (2019)
first time, MAN presented a fully electrically driven semitrailer tractor for use in inner- N
T . S 5 i < Battery electric
city night-time distribution, e.g. for food markets. In the following months, MAN built Class 5 Freightiiner eM2 106 truck announced
further fully electric concept vshicles based on the MAN TGM in the weight class (8 t0 9.75 toNns) | Mmipsubishi 4 #Fuel cell truck in
from 18 to 26 tonnes. Since 2018, the MAN eTruck has been in use in test FUSO eCanter production (2019)
i i Tevva
operations at nine CNL partner companies. e - Volkswagen e-Delivery o Fuel cell truck
Class 4 Dongfeng Special Vehicle announced
(7-8 tons) ©O
CLASS 8 DAY CAB 0 100 200 300 400 500 600~ 900 1000

105020 GONR Lorg arge S

Range (miles)
« o s 8 Dy ot
rour

Flgure 2. Range and GVWR class of announced or in-production zero-emission trucks

e | I o amiroisesenile AR The ICCT:

The vehicle was designed to accommodate multiple battery capacity options that range from https://theicct.org/sites/default/files/publications/ICCT_EV_HDVs_Infrastru
107 to 321 kWh. The OEM stated that “customers operating a truck with a 321 kWh battery in cture_20190809.pdf - -

typical pickup and delivery cycles should expect to be able to travel up to 250 miles on a single
https://en.byd.com/truck/#models charge”

15/11/2019 VTT - beyond the obvious https://www.truckinginfo.com/343408/navistar-unwraps-
electric-truck



Milta tulevaisuus nayttaa?

" Lainsaadanto ohjaa kohti matalia CO,-

paastoja

+ EU CO, vaatimukset HD-ajoneuvoille

(2019/1161)

Revised CVD - “Clean Vehicle” definition

« Light-duty vehicles: based on tail-pipe emission-thresholds
eUntil 2025: 509C0O2/km, 80% of RDE air pollutant emission
limits;
eFrom 2026: 0gCO2/km

» Heavy-duty vehicles: based on alternative fuels, with separate
“zero-emission” definition:
« All AFID fuels (electricity including plug-in hybrids, hydrogen,
CNG/LNG, biofuels, synthetic and paraffinic fuels, LPG);

ero-emission HDV” = zero-emission at tailpipe

Tralley-buses only running on electricity are zero-emission vehicles; if they-also
are still considered clean (but 1 ion

Dario Dubolino 2019

15/11/2019

Paivitetty Puhtaiden ajoneuvojen direktiivi CVD

Paivitetty Renewable Energy Directive
RED Il (2018/2001)

=
Revised CVD - targets

M num national targets for clean vehicles’ procurement
* Minimum % of clean vehicles in aggregate public procurement across
a Member State

« For each Member State, specific targets are set for LDVs, trucks and
buses for periods 2021-2025 and 2026-2030. Ranges:

« Cars/vans: between 17,5-38,5% both periods (2026-2030 = ZEV)

* Trucks: between 6-10% 2021-2025, 7-15% in 2026-2030
e Buses: 24-45% 2021-2025, 33-65% in 2026-2030; half to be met
through ZEV
» Flexibility in the distribution of effort within a Member State

NB: first period assumed to start in 2021 based on expected publication by summer 2019 (2-year transposition}; exact
starting date of the first period will depend on date of publication

T A
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* Final decision:
* -15 % reduction by 2025
e -30 % reduction by 2030
e Baseline still not defined

Truck makers react to final CO2 deal setting first-
ever EU standards for heavy-duty vehicles

* Toolbox:
* Improved engines
* Improved interacting control
systems
* Improved aerodynamics
I N S K * Reduced rolling resistance
e Reduced weight
Hybridization/electrification

190272018

Brussels, 19 February 2019 -

Partiament,
jovernments last night
o o -

to-final-co2-deal-setting-first-ever-eu-standards-for-he

Mainstreaming renewable energy in the transport sector

1. In order to mainstream the use of renewable energy in the transport sector, each Member State shall
obligation on fuel suppliers to ensure that the share of renewable energy within the final consumption of en
transport sector is at least 14 % by 2030 (minimum share) in accordance with an indicative trajectory set b
Member State and caleulated in accordance with the methodology set out in this Article and in Articles 26 and 27. The
Commission shall assess that obligation, with a view to submitting, by 2023, a legislative proposal to increase it in the
eveat of further substantial costs reductions in the production of renewable energy, where necessary 1o meet the Union's

¢ for or where justified on the grounds of a significant decrease in energy
consumption in the Union.

carriers when setting

Member States may exempt, o distinguish between, different fuel suppliers and different eners
different techuologies

the obligation on the fuel suppliers, ensuring that the varying degrees of maturity and the cost
are taken into account.

For the calculation of the minimum share referred to i the first subparagraph, Member States:

a) shall take into account renewable liquid and gaseous transport fuels of non-biological origin also when they are used
as intermediate products for the production of conventional fuels; and

(b) may take into account recycled carbon fuels.
Within the minimum share referred to in the first subparagraph, the contribution of advanced biofuels and biogas

produced from the feedstock listed in Part A of Annex IX as a share of consumption of energy in the transport
sector shall be at least 0.2 % in 2022, at least 1 % in 2025 and at least 3,5 % in 2030,

https://www.acea.be/press-releases/article/truck-makers-react-



Milta tulevaisuus nayttaa?

" Liikenteen energiankulutus on valtava

" Esimerkki: Yhdistelma (30 ton.) longhaul
« Tyota renkailla noin 1.6 kWh/km (diesel)
« Oletetaan, etta sahkoévoimalinjalla 20 % regenerointia longhaul-operoinnissa
-> tyota renkailla 1.3 kWh/km
» Ajosuorite/paiva 600 — 900 km
» Tehty tyomaara:
 Diesel: 960 kWh — 1920 kWh
« Sahko: 780 kwh — 1560 kWh
 Tarvittava energia*/polttoainemaara**:
» Diesel: 240 litraa — 480 litraa

o 2 T . * Oletettu akkuséhkoéisen voimalinjan hydtysuhteeksi 85 %
Akkusah kO. 920 kWh 1835 kV\{E **Dieselin tiheys 831 kg/m3 ja voimalinjan hydtysuhde 40 %
* (4600 kg — 9200 kg & 92 k€ — 183,5 k€) *+ Akun energiatiheys 0,2 kWh/kg ja hinta 100 €/kWh

15/11/2019  VTT - beyond the obvious



Milta tulevaisuus nayttaa?

Total ~ 2900 Mtoe

Figure 3. IE02016 Reference case world transportation energy consumption by fuel

Transportation energy consumption
quadrillion Btu

160
140

120

2015 2020 2025 2030 2035
B Motor gasoline M Diesel HLPG MJetfuel MResidual fuel

2040
Natural gas W Electricity
Source: U.S. Energy Information Administration

eia

Global jet fuel ~ 330 Mtoe

Data: US DOE, IEA & EC
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EU road ~ 290 Mtoe

Global biofuel ~ 85 Mtoe

Global renewable diesel ~ 5 Mtoe
Finland road ~ 4 Mtoe




Milta tulevaisuus nayttaa?

" Mikaan yksittainen vaihtoehtoinen energiamuoto ei todennékoisesti
kykene globaalisti korvaamaan taysin nykyisten fossiilisten
polttoaineiden kayttoa, tarvitaan ne kaikki
» Sahko, uusiutuvat polttoaineet, hybridit, polttokennot + muuta (ajosuoritteet,

alyliikenne, liikkennejarjestelmat yms..)

» Kayttovoima kayttokohteen seka -paikan mukaan

= Uusiutuvat polttoaineet pitkilla matkoilla, raskaimmilla yhdistelmilla ja etdalla
taajamista

» Akkusahko jakeluliikenteessa, kaupunkiliikenteessa kuten bussit ja
valikoiduilla pidemmilla reiteilla

= Hybridit (ml. MHEV*) kaikkialla

» Polttoaineet (myds vety ja polttokenno) kaytettavissa olevien resurssien
(energia, biomassa jne..) mukaan

*MHEV = Mild-Hybrid Electriv Vehicle
15/11/2019  VTT - beyond the obvious
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