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Key messages

1. What Is the current situation in the EU?

= In the EU 45% of on road CO, emissions are
orojected to come from HDVs in 2030

= Tractor trailers account for ~70% of truck CO,
emissions

2. What is the potential for long-haul tractor
trailers?

= 28% In the 2025 timeframe and 43% In the 2030
timeframe



What is the current situation in the EU?




45% of CO, emissions from on-road sources Is
projected to come from HDVs in the EU
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Tractor trailers account for ~70% of CO, emissions
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1 New sales data supplied by © IHS Global SA
2 CO, emissions calculated from mileage and FC assumptions used in LOT1 and LOT2

l Cct THE INTERNATIONAL COUNCIE. ON
Clean Transportation 3 Due to high aggregation in the database, French distribution is assumed to mirror the rest of the EU



What is the potential for long-haul tractor

traillers?




Technology penetration in trucks over 16 tonnes

EU, HDV over 16 tonnes

Tractor-trailer, 19.3 tonnes payload, long-haul cycle
10%

Hybrid powertrain

1 Waste heat recovery
q/ Turbocompound
- ./— High efficiency SCR Advanced

; turbocharger
d High voltage

architecture

L L Side skirts y
®— Single wide tires Predictive cruise
e Adaptive cruise Automated manual

] control o
Variable valve control transmission

actuation

1% *

Active [grille
shutfer

~———

Tire pressure
monitoring

On-demand
pumps

Fuel consumption reduction potential (%)

Variable air
compressor

Variable speed fan

0%

0% 50% 100%
Market penetration in 2015 (%)

Rodriguez, F., Muncrief, R., Delgado, O. & Baldino, C. (In publication process). Market

@)
ICCt THE INTERNATIONAL COUNCIL ON Penetration of Fuel Efficiency Technologies for Heavy-Duty Vehicles in the EU, US and 7
Clean Transportation China. ICCT.



4x2, tractor trucks — baseline

Vehicle parameter Value

Gross combined weight (t) 40
Vehicle curb weight (t) 14.4
Maximum payload (t) 25.6
Axle configuration 4x2
Engine Displacement (L) 12.8
Engine power (kW) 350
Engine Emissions Euro VI
Engine peak BTE (%) 45
Cycle Payload [t] FC [1/100 km]
i Transmission type AMT
Regional 12.9 35.77
Transmission gear number 12
Long-haul 19.3 33.56 o i

Transmission gear ratios 14.93-1.0
Rear axle ratio 2.64
Tire type Radial
Tire size 315/80R22.5
Tire radius (m) 0.52
Aerodynamic drag_; area (rﬁ) 6
Tire rolling resistance (N/kN) 5.5
Accessory power demand (kW) 5.6
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Preliminary results

4x2, tractor trucks — energy balance
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Preliminary results

4x2, tractor trucks — individual technologies
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Fuel consumption reduction in line-haul operation
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Engine friction reduction
On-demand accessories
Combustion optimization
Turbo improvements

Engine controls
Aftertreatmentimprovement
Engine downsizing
Turbocompounding

Waste heat recovery
Transmission efficiency

Axle efficiency
Downspeeding (AMT enabled)
Downspeeding (DCT enabled)
Engine-transmission integration
Hybrid

Tractor LRR tires

Trailer LRR tires
Automatic tire inflation
Tractor aerodynamics

Trailer aerodynamics

Weight reduction

Vehicle accessoriesimprovement
Vehicle speed limiter
Predictive cruise control

Idle reduction technology
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Preliminary results

4x2, tractor trucks —technology packages
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Potential fuel consumption reduction from selected tractor-trailer efficiency technologies in
the 2020-2030 timeframe over the VECTO long haul cycle
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Reference 2015 tractor-trailer
+ "Best in Class” 2015 road load technology
(-17% Cd aerodynamics, -9% Crr tires, -1% mass)

+ Incremental engine technology
(47% BTE)

+ Moderate tractor-trailer road load technology
(-23% Cd aerodynamics, -19% Crr tires, -3% mass)

+ Moderate engine technology
(49% BTE)

+ Advanced tractor-trailer road load technology
(-27% Cd aerodynamics, -23% Crr tires, -7% mass)

+ Engine downsizing and downspeeding
(10%)

+ Engine waste heat recovery
(52% BTE)

+ Long-term tractor-trailer road load technology
(-42% Cd aerodynamics, -27% Crr tires, -16% mass)

+ Long-term engine technology
(55% BTE)

+ Hybrid system
(60% braking regeneration efficiency)

Delgado, O., Rodriguez, F. & Muncrief, R. (Under review). European Heavy-Duty Vehicles
— Fuel efficiency technology baseline and potential for the 2020-2030 timeframe . ICCT.
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For more detall, please visit the ICCT website
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