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Rolling resistance as a part of total energy TVROSAFE@
loss =

— flexing resistance

— resistance of tyre/wheel

— bearing friction

aerodynamic resistance

driving resistance —— aerodynamic resistance

— climbing resistance

— resistance of acceleration
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Proportion of energy consumption
of rolling resistance depends on
driving condition:

«driving in urban area with constant
speed in lowlands the RR needs
app. 75% of total energy
consumption, at 100km/h it spends
app. 50%

«driving at high speeds the share of
RR is only app. 20% of the total
energy consumption

Rolling resistance needs app. 25% of total energy consumption
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« Characteristics of road surface have an influence on road’s rolling
resistance

— unevenness
— megatexture
— macrotexture
— microtexture

« Question: What influences road surface’s rolling resistance the most?

. Literature survey of measurement results
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Increasing rolling resistance results in increasing of fuel consumption
and CO,-emission

Rolling resistance increases marginal but almost linear with velocity

Rolling resistance has only marginal influence on fuel consumption
while driving with an uneven driving pattern (e. g. urban traffic, stop &

go)
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Research of VTI (Influence of macro-/megatexture on fuel
consumption):

— tests have been performed with a passenger car, 20 different road
surfaces

* unevenness (wavelength 0.63 — 3.15 m) influences RR the most

 influence of macrotexture increases with velocity
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 Research of VTI/TUG (Tests of 100 different passenger
car tyres on laboratory drum / test track)

— rolling resistance was measured on laboratory drum (TUG)

— noise/skid resistance measurements took place at test track (VTI
CPX)

— unknown if texture measurements took place

* low correlation between rolling noise and rolling resistance
» low correlation between skid resistance and rolling resistance
. no conflict of goals detectable
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Research of LCPC (The influence of pavement evenness
and macrotexture on fuel consumption)

— tests have been performed with actual vehicles on French
highways and test track in Nantes

 influence of unevenness and influence of macrotexture may combine
but influences are not linear

e evenness is as important as macrotexture and both are influencing
fuel consumption

» but driving habbits and road alignment have bigger influence on fuel
consumption/CO,-emission
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Research of BASt (Tests at vehicle/pavement test facility)

— measurement of 12 different surfaces with 4 different tyres

» a correlation between rolling resistance and noise emission was not
detectable

» best correlation between RR and texture was found at microtexture-
range

* megatexture had lowest correlation
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 Research of BASt (Rolling resistance round robin test)

— rolling resistance measurements of two different tyres on 12
different pavements with BASt’s rolling resistance trailer

— texture measurements have been conducted a long time after
rolling resistance measurements

 results show up to about 40% difference from minimal value to
maximum value of rolling resistance of different pavements tested

* no correlation between low-noise pavement and low rolling resistance
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* Road surface characteristics have an influence on rolling
resistance and therefore on fuel consumption and CO.-
emission

e Until now it is not sure which road characteristics are
Influencing pavements’ rolling resistance at the most

« A conflict between good skid resistance, low rolling noise
and low rolling resistance [13] could not be detected in the
literature survey
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thank you for your attention
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*|SO 4000-1, passenger car tyres and rims — pt. 1: tyres
*|SO 4209-1, commercial vehicle tyres and rims — pt. 1: tyres
*DIN ISO 8767: passenger car tyres — methods of measuring RR

*|SO 18164: passenger car, truck and motorcycle tyres — methods of

measuring rolling resistance

ISO/DIS 28580, passenger car, truck and bus tyres — methods of
measuring rolling resistance
(voting ends on 2008-10-23)

*SAE J2452, stepwise coastdown methodology for measuring tyre RR
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Pavement

texture characteristics:
emicro-texture
smacro-texture
smega-texture
sroad-surface roughness
slongitudinal eveness

*grip

surface tem perature
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Tyres

*Temperature
Geometry

*Size

sspeed index
*height-to-width ratio
rim size/-width

smaterial:
srubber compound
scarcass
*belt



test set-up

test facility

road
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test methods
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Venhicle/Pavement interaction test facility at BASt
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« Measurement of RR and tyre/road noise on real
pavements

e 18 caskets can be mounted in the inner drum,
filled with real pavements

e maxiumum speed.:
up to 280 km/h possible
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RR-trailer of BASt

styre/wheel load
ereaction force
stemperature

svelocity
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