from road use

S. Cook

Tun Abdul Razak Re ,,,,,,,,;j;f: ,,,;'"iiif"iiiiiiiiiiii..........
Her /'jjjjftti.:. 1K

AS p h al t | S f""""ﬁfﬁﬁ.....f... > 'ﬁﬁﬁﬁ"""'ﬁﬁf"fﬁfﬁ..........



mailto:scook@tarrc.co.uk

Principal factors that influence carbon footprint
from road use
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Principal factors that influence carbon footprint
from vehicle use

& No of vehicles — globally set to treble by 2050
@ Type of vehicle —weight, aerodynamic drag
@ Type of engine — IC, hybrid, electric

& Type of fuel — hydrocarbon, ,ﬁ;;f
& Fuel Price — oil price, tax /

Vehicle materials/manufact




Composition of a vehicle: Ford Mondeo

Weight of components, kg

38

126

Total weigh

Bunbler
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Environmental impact of tyres

® Use of renewable (or sustainable) materials

® Energy consumption over life cycle of rubber pro
Depletion of fossil fuels
CO, emission € climate change

Production of raw materials
Transportation of material
Use

Lifetime

¥ ¥ ¥ ¥ ¥

Disposal o



Renewable raw materials used in tyres

Recently:

Epoxidised Natural Rubber (ENR)
Vegetable oils (or derivatives)
Natural fibres

Starch
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Renewable raw materials used in tyres

Recently:

Epoxidised Natural Rubber (ENR)
Vegetable oils (or derivatives) > Nokian
Natural fibres :

Starch



Renewable/sustainable raw materials used in tyres

Recently:

NR + Epoxidised Natural Rubber » Sumitomo ENAS
Vegetable oils (or derivatives)
Natural fibres

Silica (sustainable ?)



Sustainable raw materials?

A Definition:

A sustainable system or process must be based o
that will not be exhausted over a reasonable
(sometimes expressed as the 'long term")

Thus, silica may be regarded as a sus

This is important for ENR in the «
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Natural rubber - sustainability
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Natural rubber - sustainability

R
A
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Natural rubber share in consumption
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Natural rubber

The natural rubber tree, Hevea Brasiliensis, efficiently sequesters carl
Photosynthetic rate of mature Hevea leaf

Other tree species 5-13 u

Over a 30 year life, C sequestration per hectare:
Rain forest

Secondary rain forest
Yields have increased from about

Hevea is also a valuab
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Natural rubber

Energy inputs for NR production (MJ/kg)*

Fertilisers & other chemicals
Primary processing

Transport
Total

Synthetic rubber:

Biodiversity high
compared ‘Wi




Vehicle Lifecycle energy consumption

& ~ 90% of the total lifecycle energy consumption of a vehi
occurs during its lifetime on the road

. Average of 79GJ* associated with passel ge

> Estimated 25000 litres of fuel ¢
passenger vehicle during life

> Energy consumptic

¢ Fuel economy is the
consumption
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Environmental impact of tyres

® Use of renewable (or sustainable) materials

® Energy consumption over life cycle of rubber pro
Depletion of fossil fuels
CO, emission e climate change

Production of raw materials
Transportation of material
Use

Lifetime
Disposal o



Principle factors that influence tyre rolling

resistance
@ Tyre pressure
¢ Temperature
® Tyre Tread
> Tread Pattern, tread depth
> Polymer NR, BR, eSB ' :
> Filler Silica



http://www.vejdirektoratet.dk/publikationer/VInot23/index.htm

Influence of tyre components on rolling resistance —
passenger tyre

Rolling resistance:

& 8- 18% of fuel consumption, up to 60% at constant

@ 50% lower than 1980s levels — mainly through re
Innerliner

0
Sidev iR

10%

Casing
10%

¢ Al10%i

> Z Z yield
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Epoxidised natural rubber — ENR - EKoprena™

Reaction of NR latex with performic acid

HOOH + HCOOH «— HCOOOH + H,O



Use of ENR-25 in passenger tyres

@ ENR-25interacts strongly with silica filler — no couplil
agent required

> Reduced rolling resistance

> Interaction moderated &
water — improved v

> Improved micr
silica—in




Improved performance from ENR-25 in passenger tyres

Rolling resistance
110

— 'Green Tyre' Te
sSBR/BR Sili

Wear?

Silica fil ed



Conclusions

@ Fuel economy far outweighs other factors in vehicle lifecycle
energy analysis

@ Tyre rolling resistance has a significant effect on vehicle fu
economy

& Road surface can contribute strongly to tyre rolling
[Also to wet grip and noise — all legislative issu

& Use of sustainable resources is increasin

@ Use of ENR in tyres can help to redu
tyres and improve wet grip
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