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Measures to Reduce fuel consumption of HDV

Reduction in percent iffernet measures

   total   32%



Lubrication Oil



Source: BP Frontiers magazine, August 2005

HDV; Trucks and Busses

4% improvement



Driver training



Source:ACEA



Courier & Parcel Services:
Current use and potential for CO2-measures in driving operation

Shortening of the maintenance rate

Reduction of rolling resistance

Special lubricants to lower friction

Substitution of conventional fuels by biodiesel

Substitution of conventional fuels by CNG

(esp.: city-couriers)

Driver training

Onboard- monitoring- systems

(monitoring fuel use)

current use

estimated potential

low high

Source:Leonardi; survey 2005



Courier & Parcel Services
CO2- reduction in transport organisation

Cooperation

IT- based scheduling systems

Customisation of vehicle

dimensions (weight & volume)

Data quality and refresh period in

vehicle communication

Navigation system

Innovations in the delivery system of

parcel services (e.g. Packstation,

pick-point-systems...)

current use

estimated potential

low high

Source: Leonardi;survey 2005



Voluntary Measures

aren‘t enough



Av. Engine Power of HDV >3,5t and Long

Trailer Trucks in Germany
at 1.1.2004 to registration years (1970-2003)
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Source: KBA-evaluation for TREMOD 4



Emission Measurement and Modelling of a Tractor-

Semitrailer in Trans-Alpine Operation

Source:Patrik SOLTIC,Empa, Switzerland;Stefan HAUSBERGER TU Graz, Austria



Driven Tests: Gotthard Route

(main Swiss alp transit route)

Dübendorf (430 Dübendorf (430 m.a.s.lm.a.s.l.).)

Bellinzona (250 Bellinzona (250 m.a.s.lm.a.s.l.).)A L P S

Gotthard TunnelGotthard Tunnel

(1140 (1140 m.a.s.lm.a.s.l.).)

Source:Patrik SOLTIC,Empa, Switzerland;Stefan HAUSBERGER,TU Graz, Austria



On-Road Results: Comparison

similar engine work

specific emission

0.32 / 0.32 / 0.160.160.27 / 0.27 / 0.150.15Av. THC emissionsAv. THC emissions [g/km] / [g/km] / [g/kWh][g/kWh]

4.7 / 4.7 / 2.372.373.9 / 3.9 / 2.152.15Av. CO emissionsAv. CO emissions [g/km] / [g/km] / [g/kWh][g/kWh]

10.3 / 10.3 / 5.185.189.4 / 9.4 / 5.135.13Av. Av. NONO
xx emissionsemissions [g/km] / [g/km] / [g/kWh][g/kWh]

1288 / 1288 / 6456451188 / 1188 / 650650Av. COAv. CO
22 emissionsemissions [g/km] / [g/km] / [g/kWh][g/kWh]

412 /412 / 49.849.8 // 207207380  / 380  / 45.945.9 // 208208Av. fuel cons.Av. fuel cons. [g/km] / [g/km] / [l/100 km][l/100 km] // [g/kWh] [g/kWh] 

1.9951.9951.8271.827Av. engine propulsion energyAv. engine propulsion energy [kWh/km][kWh/km]

490490397397Total tripTotal trip --lengthlength [km][km]

63636565Average SpeedAverage Speed [km/h][km/h]

San San 

BernardinoBernardino
GotthardGotthard

0.32 / 0.32 / 0.160.160.27 / 0.27 / 0.150.15Av. THC emissionsAv. THC emissions [g/km] / [g/km] / [g/kWh][g/kWh]
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Source:Patrik SOLTIC,Empa, Switzerland;Stefan HAUSBERGER,TU Graz, Austria



Test Bench:Comparison of Results

from On-Road Versus Laboratory

Measurement Equipment
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air+fuel mass 100.9 101.2 101.2 100.7 100.5 101.0 100.8 100.9

engine work 103.3 105.6 103.5 105.3 102.0 108.1 108.1 105.1

CO2 mass 102.0 101.1 101.2 99.9 100.2 102.5 102.4 101.3

NOx mass 101.3 104.2 102.2 104.9 105.4 102.4 103.4 103.4

THC mass 87.7 78.3 87.9 92.3 89.4 97.1 97.4 90.0

CO mass 237.7 144.3 119.2 134.7 130.5 127.8 120.5 145.0

ESC ETC FTP WHTC TUG TNO7 TNO12.5 Average

Source:Patrik SOLTIC,Empa, Switzerland;Stefan HAUSBERGER TU Graz, Austria



PHEM Simulations of the Vehicle Test Runs

(Simplified)

Engine work, fuel

consumption, emissions

Engine maps

Driving resistancese & 
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Standard HBEFA values for

„tractor-semitrailer 34 to 40 tons“

Vehicle specific values for gearbox

ratios and vehicle mass

Recorded vehicle speed

and road gradients during

the on-road measurement

test runs

From test

bench

Measure-

ments

„average driver“

(not the known

gears)

Source:Patrik SOLTIC,Empa, Switzerland;Stefan HAUSBERGER,TU Graz, Austria



HBEFA Emission Factors for

Deavy Duty Vehicles
engine dyno

transient
measurements

steady-state
measurements

emission database

emission factor
EFA(VPi,DCj) [g/km]

vehicle parameters i
emission model

(PHEM – TU Graz)driving cycle j

emission data



Carbon fibre composite: Increase of pay load:

6 t for a trailer truck

CO2 Reduction by Weight Reduction



Proposal to Control CO2 Emissions

from HDV

1. Setting a standard for trucks in CO2/ tkm
payload

2. Standard should be applied to each truck
model and structure

3. Estimate the driving resistance by a coast
down test on the road for each individual truck
model half loaded

4. Calculate the CO2 emissions for the WHTC by
modeling from the engine map



axel.friedrich@uba.de

www.umweltbundesamt.de








