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Refining the Vision for a 2035 Heavy-Duty Engines Portfolio

Looking specifically at commercial vehicles in Europe

CO, eq. [Mt]
1200 -

1000

800

200

100

0

Sources: EEA, 2015; IASA, TSAP; EC 2011; ERTRAC 2018; CONCAWE 2020; Ricardo analysis

© Ricardo plc 2021

7’

N\

All road vehicles.
Trajectory as per
Transport White
Paper (2011)

New Truck
Registrations.
Trajectory as
implied by the
Green Deal

Trucks & Buses.
Trajectory as per

Srea,, the Green Deal
T

1990

2000 2010 2020 2030 2040 2050

February 2021

RICARDO



Refining the Vision for a 2035 Heavy-Duty Engines Portfolio

Looking specifically at commercial vehicles in Europe
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Fossil Fuel Consumption [litre/tonne.km]
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Refining the Vision for a 2035 Heavy-Duty Engines Portfolio

Considering future market share projections | & 4
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Based on analysis of market share
projections for medium-duty and heavy-
duty trucks in Europe
New vehicle registrations
Data from multiple sources
Cumulative mean distribution
therefrom shown

However individual estimations vary
widely, particularly in the time period
2030-2040
Cumulative effect means that is very
little consensus for this critical decade

Some alternative energy vectors do not
reqgister
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Refining the Vision for a 2035 Heavy-Duty Engines Portfolio
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Source: Downes, T. and Auld, A.: “A Dedicated Spark-ignited Heavy-Duty Engine for Multiple Future Fuels”. ATZ live, On-line (2020). Ricardo analysis
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Looking towards 2035 with a well-to-wheels perspective: medium-duty  [IHRIR

WtW Energy Consumption & CO, eq. Emissions Considering both povvertrain
for a medium-duty rigid truck application and vehicle developments bUt
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Source: Downes, T. and Auld, A.: “A Dedicated Spark-ignited Heavy-Duty Engine for Multiple Future Fuels”. ATZ live, On-line (2020). Ricardo analysis
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A revised portfolio projection for 2035 ...

* New vehicle registrations
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Refining the Vision for a 2035 Heavy-Duty Engines Portfolio

Are there other options to improve the projections? | & <

Infrastructure investment costs
Total Cost of Ownership (TCO)
Life Cycle Analysis (LCA) assessment
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Refining the Vision for a 2035 Heavy-Duty Engines Portfolio

What can be done to validate the projections? | & 4

Technology development
Analysis tools development

Incentivised demonstrations
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A vision for the future portfolio of heavy-duty ‘engines’ (2035)

An example of technology development

Automotive ethernet
communication with new

8.2m swap body protocols: no new
connectors

AEROFLEX

L r—

Hydraulically steered

RICARDO

TRANSFORMERS project
trailer body

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

dolly front axle
MAN 6x2 TGX 580 \_
15.2 litre engine could be

replaced by a 9 litre engine| And, in future, could run on

e-fuels, or could be replaced
by a fuel cell and/or coupled
with an electrified road

Source: www.aeroflex-project.eu
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IMPROVE THE EFFICIENCY OF LONG-RANGE FREIGHT VEHICLES UP 10 33 5%

Driven trailer axle: Bosch
80kW

E-dolly:
Axle: ZF AVE130 @ 250kW
Battery: AKASOL 75kW.h

The AEROFLEX project received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement no.769658
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