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Automotive Electrical & Electronic System (EES)

The electrical system and the electronic systems
of a car are closely interlinked and become
increasingly important in modern cars

-> Electrical & Electronic System (EES)

WHAT does it contain?

- Energy sources (battery, alternator)

- Wire harness (power and signal distribution)

- Sensors and actuators

- Passive and electronic junction boxes
and other control units

- Different devices (lights, motors, heatings, comfort
and infotainment devices, safety devices, etc.)

SEES Main Objective:

Development of prototypes and dismantling/recycling processes
for a sustainable, clean, cost- and eco-effective EES

@ in order to increase the recovery and reuse rate of vehicles
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SEES Work Structure

Integrated Assessment of EES in Used Cars

Assembly Di ':artling Iulnc.harlii:ﬂ
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Some Interim Results

Integrated EES assessment: EES evaluation and classification according
to their legal, environmental and economic relevance

= 14 representative groups of EES components

Disassembly & Shredding Studies:

=>» Limited influence of Design for Disassembly on actual disassembly time

=» Disassembly for material recycling is currently not cost-efficient for studied
components

EES and plastic recycling:

=» Developed schemes for recycling of dismantled EES components, mixed
materials from shredding residues and mixed plastics

SEEs )i it T ——
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Integrated Assessment of EES

-> Public Report D1 on th SEES website

Classification of
EES components
into 14 groups

Collection of
information about
them (materials,
future trends...)

Integrated
assessment of
their legal,
environmental and
economic aspects

Sensors

Electr. motors
and generators

Actuators

Lighting devices

Wire Harness and
Cables

Heating Units

Connection and

protection Displays
devices
Electronic Entertainment
Control Units devices
Integ. Mechatronic Comm. and
Components navigation dev.
Batteries Other devices
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Assembly, Disassembly and Shredding Studies

-> Public Reports D3+D6 on the SEES website

* Disassembly Tests:

= New vs. end-of-life vehicles, different car segments and types,
destructive vs. non-destructive approach, different tools
- Disassembly time and cost, logistics, optimisation

» Shredding Tests:

= Whole vehicles vs. vehicles with dismantled EES
- Distribution of EES materials to output fractions,
recovery/recycling potential, process optimisation

Some Results:

= Disassembly for material recycling is currently not cost-efficient
= Small portion of disassembly time can be addressed by Design for
Disassembly

= Separation of copper from the ferrous shredder fraction
(handpicking) is currently more economical than EES dismantling

WWww.sees-project.net Sebastian ALBER, Andre GREIF, Julio RODRIGO
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EES and Plastic Recycling

-> Upcoming Public Reports D4+D5

» Mechanical and chemical recycling of dismantled EES components,
mixed EES materials and automotive shredding residues (ASR)

» Plastic separation/recycling of mixed plastic fractions
from mechanical recycling and pre-treated ASR

= |dentification of value added applications for recycled fractions

Copper,

PCB fraction, Mie Plastics,

Others
Dismantled ‘ Chemical Plastic h Pre-treated ASR
PCBs Recycling Recycling
(Precious (Value added
Metals) applications)
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Goal and Scope of LCA and LCC Studies

Determination and comparison of potential environmental and
economical impacts of alternative scenarios for EES — to
assess the significance of improvement potentials in design
and recycling.

Components under study: Engine Wire Harness (WH) &
Passenger Smart Junction Box (PSJB)

Functional Unit: One component, assembled in a middle class
Ford car model, assumed use phase 150.000 km in 12 years.

Allocation of fuel consumption based on an incremental
approach, diesel (44 %) and gasoline (56 %) mix.

SEEs )i it T ——
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Environmental & Economic Studies

-> Public Report D7 available from the SEES website

» Life Cycle Assessment (LCA) and Life Cycle Costing (LCC)
case studies for a wire harness and a smart junction box

» Comparison of different design alternatives
(lead-free solders; flat flexible cables; improved fasteners)
and end-of-life scenarios (status quo car shredder;

disassembly for recycling; post-shredder-recycling)
Some Results:

= High relevance of the production phase (incl. material
production) and the use phase in the total life cycle

= Improvement potential of design alternatives is higher
than for different end-of-life scenarios

= Disassembly and post-shredder-recycling both perform
better than status quo car recycling

bt 0 111

~, 2 preferred option depends on component
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Schematic Representation of Design and EOL-Scenarios

Design | (status quo) Design Il (alternative)

Closed-loop

A
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Results of LCA and LCC case studies for WH

LCA results are dominated by the manufacturing (including
material production) and use stage, LCC results are dominated
by the manufacturing costs (90%).

A clear environmental improvement in the case of Design 111
(FFC) due to reduced weight (-18%) for manufacturing and use
stage, but with some increased costs.

No significant environmental improvement in the case of Design
112 (hook-loop-tapes), but a slight cost reduction (< 1 %) which
becomes more relevant for disassembly (EOL 1).

Better LCA results for EOL 1 and EOL 2 due to higher credits
given for material recovery.

EOL 2 would be more recommendable, since in EOL 1 only
partly disassembly of WH is possible.

LCC results are better for EOL 2 and EOL 1 due to increased
revenues and saved costs for reduced ASR amount.
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Structure of the SEES software

The software is intended for use by EES designers and end-of- life
operators for support in decision making.

Using the software, a simplified model of a product can be created and
process related aspects of the model can be analysed. In this way,
different design and end-of-life scenarios can be quantitatively
compared.

The first part of the software covers product related analysis of
recyclability, recoverability and disassembly effort to support EES
designers. A product comparsion shows the differences.

The second part has additional functions like scenario management,
process flow analysis of recycling process technologies, life cycle
costing, life cycle phase analysis and process comparison.
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Software: Product Model Input

Components of TEST CAR for SEES

Components i Enviromental Data |

Used parts Mass [ka]
i —_— —
.| TEST CAR for SEES 1350 Price specified in | Lq Revenue specified in [q
|g_| P3l I_;Iunc:nndinx 1.3279 Mir {per kg) 0 Min {per kg) ]
(=[] Car For shredder 1250
. 0 0
—-® Stesl fraction 630 Ll axlier kal
@ Mon ferrrous heawy fraction| 103 Average (per kg) | 0 Awerage (per kg) | 0
- @ Magnetic light fraction 110 Yalidation date 2005-10-17 Validation date 2005-10-17
- @ Mon magnetic light fraction a7 S | [vl S | [vl
# Depollution a0 : .
Geographical Coverage Geographical Coverage

Data collection method | \_¢| Data collection method | \_f|

Defined materials Yigw as Tree Used materials in component Acsembly taxonomy Mon Ferrous heawy Fraction lvi
'_| DECLARABLE SUBSTANCES Marme Share [%] | Mass [ka] ELY Heawy Metals
._| COTHERS Aluminiurn, with iron ... 50 54 Legal Duty Dismantling
__| MODIFIED ORGAMIC MATURAL M Capper (metallic) a5 7.6 ey
_—| FLUIDS IUnknown others 14 15.12
| GLASS
J ELASTOMERS Author [V
| POLYMERS Eelior T
"] Metals
- Input date 2005-10-17
[ Mew ] [ Zancel ]
Editing date 2005-10-17
l:.<_] I | [* Comment LEHRER
106,92 kg (99 %) [ Marmalize shares ] [ Delste ] [ Ok ]
Ty,

] :
EES .o —
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Product calculation (1/2)

e = —— = = - — =
3 Product Comparison g El

| Crverview | Bill of Material i Declarable substances || Dismantling || Recyclability Index |

Mass | Price || Revenue |

o~
Total: ‘
809.9 kg o
Steel, low alloy: ‘_

Unknown others:

Lead:
Product_1 0.0 kg
Product_3 0.0 kg

Other material:

Epoxy resin (EP):
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AG2 In this screenshot you have large quantity of "unknown others" and "other material". Maybe you can show another list instead which

shows more real materials.
André Greif, 9/1/2006
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Product calculation (2/2)

3t Product Comparison
"6:\:':5;\:'*5;-:‘;;-] EilII DF Materlal Dedarab.le Substa‘m:es [)isrna'lti'lg Ra:ydd:li:}r ------ Inl:lec-:

Productname: Product_1 Productnanme: Product_3

|Name "Mass ”Pm:e | IHEIIE ||Ma-ss "Frice ||Revenue

Car For shredder 1.035 13 18 Car for shredder 1.035 0 u}
Mon Ferrrous hieawvy Fra... 108 1,4 Mon Ferrrous heavy fra... 108 n] (u}
bepsiiten o || e - : :
Missing parts 313,67 1.500 44 PCBI 0,55 a0 a
FCE1L 0,55 4.5 ] Missing parks 313,67 1.500 1]
Men magnetic light Frack, .. a7 (1] Non magnetic ight frack... 87 0 u}
FCEZ 0,18 (0] o PCB2 0,18 a] (1]
F5] Junckion Box 1,532 ra % 0,03 u} ]
B - o o || P53 xmction Bax 1,32 , s
Fower PCE o o o Powser PCB o a] o
Electronic PCE 0,13 (1] (1] Electronic PCE 0,13 0 ]

[ Help ]

WWW.Sees-project.net

Sebastian ALBER, Andre GREIF, Julio RODRIGO



Slide 17

AG3 Comparing "Product_1" and "Product_3" in this screenshot it is a little confusing that some parts, as e.g. the Fuse Cover, have a price

and revenue defined in "Product_1" but not in "Product_3". Why? Change Screenshot?
André Greif, 9/1/2006
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Disassembly time/cos

ts/revenue

it Disassembly sequence structure

ME)

This is the Disassemblystructur for the selected assemblies !

additive view 10,0 | change costunit

TEST CAR for SEES

B Assembly

B Joining

0 digagsembling not recammendead
disassemhling user decsion

i} disagsembling recommendead
legal duty dismantling disassemblytime (s)

| reuse potential

B ELVheaw metals min avy max

Rear fizations 12000 48000 = 96000 =
(Fixation reanCutter)

Car for shredder Missing parts
[BYE| B BB

Dashboard cover 1 80s 320 800s
(Fixation yellowshianually)

Dashbhoard cover 2 80s 320s G40s
(Fixation rearCutter)

PSJ Junction Box
B] |

disassemblycost (10.0 €h)

min avy max

333€ 1333 € 26,67 €

002€ nogE 0226

noze 0pge 018€

desired time (s) assembly revenue (€)

min avy max min avy max

00z 00z 00s

n0e 450 € 00«
00s 00s 00s
00s 00s - 00s

200€ a0,0€ 40,0€

|

1216005  4864,00s 9744,00s

338 ¢ 1351€ 2707 ¢

000s 0,00 5 000s 50,00€ 7500€ 130,004

[ cancel ][ save and exit ][ release other assemblies ][ barcharts ][ exportﬂ ] [ help ]
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£ Enter amount sektings

Please enkter amount settings For creation of resource fFlows repork,

Arnountk: |2?|:u:|

LImik II"-'1.355 [ka] ;I

Armounk in pieces: IE.I:I
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{7 Minimum  {* Average £ Maximunm
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AG1 Not very meaningful screenshot here. | think, this slide could be left out in case you have to shorten your presentation. The results on

the next slide are more interesting.
André Greif, 9/1/2006
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Process calculation (2/4

=

i Process Comparison

E][j ..,

_Dverview- il i:'rﬁ:FilevaluE mﬁ'-'.’HFI-[é-E" ProfileE | ProfileE N
Profile A | |
Mass:
Surm of Inpuk:: Balance::
processresult_2 30,0 kg
processresult_1 3000 kg
processresult_3 30.0 kg
Transpork:
Sum of Inpuk: : Balance::
processresult_2 1.1 tkm
processresult_1 0.5 Ekm
processresult_ 3 0.5 b
Energy:
Sum of Inpuk:: Balance::
processresult 2 40,0 MJ
pn::ceimsuﬁ: 1 10.0 M3
2030.0 M1 processresult 3 100,0 M3
Time:
Sum of Inpuk:: Balance::
pracesmesuﬂ: Z 15.0h processresult_Z -Z2.0h
20,0 h processresult_1 7
Z20.0 h processresult 3 —2
___Euasl:: _I.y!
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Process calculation (3/4)

-

st Process Comparison

=5
———

s

Overwew | Profilevalues | Profiles | PEDEH.EEL EProfileE :

Infrastructurecoask:

Tokal process time:

Ecoindicator 95:

Ecoindicakor 99:

5

Investmenktcoask:

1730.0 h

234.0

WWW.Sees-project.net
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Process calculation (4/4)

= )

Processfilename: processresult_1
Profile &

Sunn of Tripuak Crakpat Balance
Mass: 1050ka 10Z20kg S0kg
Transport: 10k 9.5tk 0.5kkrm
Energy: S030MI SOZ0m3 10mM3
Time: 20h S0h -30h
Coast: Z0000,6€ 21000,6€ -1000€

. Profles
Production:
Saumn of Tt Dutpuak EBalance
Mass: 15356kag 15350kag tkag
Transpork: 10tkm Skkm 1kkm
Energy: 2000M3 ZZ00MmM3 -200mMJ
Time: 44h =5h &h
Coast: Z0000E 15000 =-5000E
Lise:
Sum of Inpiat Cwakpuat Ealance
Mass: 13500kg 1550kg okag
Transpork: Z0tkrm 10tk 10k

e

|

—
35 Process Comparison
| D'\.-'er\.-'lewl F'r_n:.l-l’i;;-ames H F"r'CIEI|E-I'-"| F'rrJFlleB PmEIEE.E
Processfilenanme: processresult 3 Processfilemname: processresult 2
Profile & Profile &
Surn of Inpuk Cukpuak Balance Sum of Input Castpaut Balance
Mass; 1150kg 1120kg 30kg Mass: 1350k0 1320k0 S0ko
Transpork: Skkrm &.5Ekm 0. Skkrn Transpork: 13tk 11 .9%km 1. 1tkmn
Energy: 2030M 1930MJ L0 Energy: 345000 94100 |0M2
Tirme: 20k 22h -2k Tirne: 1sh 17h -Zh
Coask: 10000 11000 =1 000 Coask: SOO0E F2500E -Z2S00e
~ Profles ||  Profiles
Production: Production:
Sum of Input COukput Balarce Surn of Tnput Output Balance
Mass! 2756kg 2350kg 06k Mass: Z2356kg 3340kag 16kg
Transpork: Transpork: S0tkm 20tkm 10t
Ernargy: Energy: 3210010 31900 20
Tirme: Tirne: 13h 15h -2h
Coask: Coast: 11500 10S00E 1000
e Lise:
Surm af Inpuk Cukpiuk Balance Surm of Input Ottt Balance
Mass: 235S0kg 23asokg Dk Mass: 1650%kg 1350kg F00kag
Transpork: 10tk 20kkm =1 0kkrn Transpork: 1tk 1tkm Ditkarn
[ Glose | [ v |
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SEES Eco-Design Guidelines

-> Public Report D8 available from the SEES website

SEES developed eco-design guidelines to improve the environmental
performance of new EES designs

Covered aspects:
all life cycle phases from pre-production to end-of-life,
EES product characteristics, EES design alternatives evaluation

1. Qualitative evaluation of available redesign options
- Recommendation

2. Determination of priority life cycle phases based on product type
and its characteristics

3. Selection of appropriate guidelines for the priority life cycle phases

SEEs )i it T ——
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Outlook on further SEES Activities

Development of a new EES concept including prototyping
of specific functions/parts (e.g. energy management
system, natural fibers reinforced plastic covers)

Testing and validation of the prototypes
(technical/functional, environmental and economic aspects)

Dissemination and exploitation of the results

(SEES workshop planned at the CARE Innovation
Congress, Vienna, 13-16 November 2000)

SEEs )i it T ——
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Thank you for your
attention!
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SEES

Sustainable Electrical and Electronic System
for the Automotive Sector

ki b

SEES-Project Homepage: Www.sees-project.net

SEES project presentation, SEES flyer,
conference papers/posters, upcoming events,
newsletter registration
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