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Fr% ast to the future - tires are
SR NRLE 2




And for electric vehicles... time for end of
life of tires

""""""""

e S . Global demand for car and
A F s light commercial  vehicle
X S | tires is about 1,63 billion
> SRy units.

In the European Union,
more than 3.93 millionf
tons of waste tires are
produced annually.
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Reverse supply chain of waste tires

So, how can w
handle wit
large amo
vaste tires?

By the efficient
reverse supply

’ ‘ 2#%2?Rn%?ogeys 13/ Piotr Nowakowski



Primary sources of end of life tires
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- Primary collection
points of end of life

BRAKES

v N
. | Municipal waste | .
. | collection sites | .

s Nl
Transportation |
companies !

Bt oe e Piotr Nowakowski



Destination of end of life tires

e

( Tire shreddina W

Finally, they are
processed or in
the worst case,

adfillec .
Other recycling } !

B

plant
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Loading and transportation

? a{
>BUt what abg Oh, | would forget... }'
loading and ..
transportatlon S 1 \
WaSTE = I
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Loading and transportation of end of
life tires

' We can do that!

Loading .

Transportat

Loading

Transportation
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Reverse supply chain of waste tires
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Scenarios for ELT collection

Reloading waste tires and

We can collect
ELT using these

1 I

Waste Tires
B 1 - 2 processing/recycling plant

II-- W W WS WSFEl IWI S W W Y WIlliw) [wEivaEsw I
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Tire preprocessing methods

What does it mean
we pul@oc 2l 03 CKi G2 ’l
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And we get the
ults!
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Method of loading of N
ELT

Method of
___preprocessing ELT

Payload mass

L N——
Average number of

ELT o
i Volume of paylo




Methods of loading and payload volume
of a truck

Average number Volume of
of ELT payload ratio
Full load and potential
(truck and increase of ELT
trailer) [%]

Method of Payload
loading or capacity for

preprocessing truck and
ELT trailer [m3]

68 9.1 1150-1250 100%
. cutting 68 11.9 1550-1650 135%
' baling 68 16.6 2100-2200 180%

(E::L‘I'; : 68 15.9 2070-2170 170%
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Collection of ELT in Poland

And for the case
study of ELT

Poland...
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Case study - ELT collections in
PolanA ,

Collection . /
Centre o rave
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Cost of the ELT collection and
transportation

N,
e D7)

B

! As the manager f
#&+C+C,  of ELT collection '
company

| would like to

OwW-the co

8\ can simplify it
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Input parameters and results of
COosts

Vehicles’ distance for one

Payload Mass Number of

route
t t
Scenario® [tons] routes [km]
A0 9.1 11 900
11.9 8 1138
16.6 6 1360
15.9 6 1360
9.1 11 667
15.9 6 718
cenarioli: e referténte value 100 tolsPof ELT 321
Co
4526 110 22 132




Vehicles’ exhaust emissions

) > And what about
vehicles’ exhaust
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Vehicles’ exhaust emissions for
scenarios
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How can | find the
best solution or the
best scenario for the
ection?
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atind_riteria form a bi-level tree
P and AHP algorithm

El TC MH

N\ Environmental impact (El);

Co, | | NO

PM Total costs (TC); Man-hours (MH)

Qualitative description of the relation of A entity to | Value
B entity

A is the same as B

A is slightly preferred

A is strongly preferred

A is very strongly preferred

O UTW|

A Is extremely preferred
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Assessment for the upper level
|  Criteria for highly developed society (HDEV) |

A B Assessment Value Justification

El | TC A is the same as 1 Managers are aware of the issue of environment
B protection

El | MH A IS slightly 5 A little more of additional man-hours s
preferred acceptable for effective environment protection

MH | TC A is the same as 1 Managers often prefer limiting the contribution of
B human labor, but man-hours are simply a cost

A B Assessment Value Justification

El | TC |B is preferred 1/5 Despite the environmental awareness managers are

under the pressure of financial results

Other criteria except costs seem to be less
B IS slightly 1/3 important; however, they are satisfied if possible.
preferred Additionally, human labor is a cost, thus it is a bit
more important

Man-hours aresimply a cost, but whenever it is
1/3 | possible the costs are decreased, even causing an
Increase in workload

El | MH

B IS slightly
. preferred
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Assessment for the lower level (only El)
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A B Assessment Vaelu Justification
oM | co A is slightly 3 Although the awareness of greenhouse effect is
? preferred recently common, the short term impact of smog
A is slightly generating components seems to be more
NO, | CO, 3 |,
preferred important to the human health
= Variant
HDEV DEVC
Cco, 0.058 0.014
NO, 0.176 0.043
PM 0.176 0.043
TC 0.330 0.640
MH 0.260 0.260




Final results for . . D — .
. binary function linear function
both variants Scenario O+ @- @ O+ o- )
A 0.16 0.85 -0.69 0.08 0.37 -0.29
BC 0.19 0.80 -0.61 0.04 0.35 -0.31
BB 0.50 0.43 0.07 0.15 0.20 -0.05
Bl-2 0.48 0.43 0.05 0.14 0.19 -0.05
CO 0.64 0.36 0.28 0.25 0.18 0.07
Cl-2 0.95 0.05 0.90 0.65 0.02 0.63
DEVC
binary function linear function
Scenario O+ o- [ O+ @- [
A 0.16 0.85 -0.69 0.08 0.32 -0.24
BC 0.16 0.84 -0.68 0.01 0.38 -0.37
BB 0.50 0.49 0.01 0.12 0.22 -0.10
Bl-2 0.42 0.56 -0.14 0.09 0.24 -0.15
CoO 0.80 0.20 0.60 0.29 0.12 0.17
Cl-2 0.95 0.05 0.90 0.70 0.01 0.69
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Conclusions

* We investigated the influence of preprocessing of waste tires to
compact them for transportation purposes including cutting,
packing tires and bailing.

* The results show the preprocessing is desired for the reduction
of total costs of collection and transportation. The most
profitable method is the collection by large payload heavy
vehicle with preprocessing tires in the collection points.

* We investigated the possibility of using packing (doubling)
machine for the ELT as the cheapest alternative for the
necessary equipment, although other packing methods are also
possible.
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Thank you for your attention
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