Accepted Manuscript ‘.
P P Clegcper
ction

Wiring in the automobile industry: Life cycle assessment of an innovative cable
solution

P. Villanueva-Rey, S. Belo, P. Quinteiro, L. Arroja, A.C. Dias

Pl S0959-6526(18)32729-X
DOI: 10.1016/j.jclepro.2018.09.017
Reference: JCLP 14152

To appearin:  Journal of Cleaner Production

Received Date: 15 February 2018
Revised Date: 17 August 2018
Accepted Date: 3 September 2018

Please cite this article as: Villanueva-Rey P, Belo S, Quinteiro P, Arroja L, Dias AC, Wiring in the
automobile industry: Life cycle assessment of an innovative cable solution, Journal of Cleaner
Production (2018), doi: 10.1016/j.jclepro.2018.09.017.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jclepro.2018.09.017

I

© 00 N o O

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Total words: 6831

Wiring in the automobileindustry: Life cycle assessment of

an innovative cable solution

Villanueva-Rey P:*¥, Belo S?, Quinteiro P, Arroja L2 and Dias A.C.

'Department of Chemical Engineering, Institute offrology, Universidade de Santiago de
Compostela, 15782 Santiago de Compostela, GaBpiain
“Centre for Environmental and Marine Studies (CESARYpartment of Environment and
Planning, University of Aveiro, Campus Universithde Santiago, 3810-193 Aveiro, Portugal
*EnergyLab, Fonte das Abelleiras s/n, Campus Uritkedsde Vigo 36310 Vigo, Galicia, Spain

*Corresponding author: pedro.villanueva@usc.es

Abstract

The automobile industry is demanding new car coraptsto reduce vehicle emissions and
increase efficiency. Lightweighting strategies e most followed by manufacturers to reduce
the weight and fuel consumption of vehicles. Irsthiiudy, an innovative signal cable solution
for the wire harnesses of vehicle is analysed tjlioa life cycle assessment (LCA) and
benchmarked with the replaced cable. The innovatalde is made up of a copper-tin alloy,
while the traditional cable is made of copper. Bptbducts are twisted and insulated with
plasticised polyvinyl chloride. The new cable reggithe weight and volume by 53% and 41%,
respectively, compared to the traditional cablee Phoduction of raw and ancillary materials
was found to be the main impact contributor, maithlye to the production of the conductive
and insulation materials. Similarly, electricitynsmmption was the main impact carrier for the
manufacturing stage. The environmental burdensirdafor the innovative cable were, on
average, 54% lower than those obtained for theacepl one. Additionally, the potential
marginal gains for the automobile industry were leated in terms of fuel consumption
reduction, which is linked to vehicle weight, ame derived emissions, obtaining a significant
exhaust emission reduction of 160 kg L@when compared to the baseline scenario. Finally,
the LCA of these products was decisively influenbgdhe consumption of raw materials and,
therefore, the reduction of the thickness of theewnakes the cables considerably more

sustainable from an environmental point of view.
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