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= Name: Sebastian Schotz -

= Education: Diploma in Mechanical Engineering, Doctorate in Engineering -

= Activities in Remanufacturing: ‘”ﬂ” TN
= Research in EU/national funded projects (remanufacturing, circular economy)

= Consulting projects with remanufacturing companies globally

(focus: process optimization, business development, factory planning) ‘
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Picture: Bayreuth University

= Sectors: Machinery, Automotive, Heavy duty and off-road, Rail ...
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Turnover in Remanufacturing — Sectors GEORG SIMON OHM

m Aerospace

Turnover/a in EU-28
(in Billion €)

Automotive
m Heavy duty and off-road
m Electronic and electrical engineering

®m Medical equipment

m Machinery
® Furniture
® Rail
, 7,4
EU market potential: _
~E70bn - ~€100bn by 2030 m Marine

Reference: Parker D.; Riley, K.; Robinson, S.; Symington, H.; Tewson, J.; Jansson, K.; Ramkumar, S.; Peck, D.; Remanufacturing Market Study, 2015.
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Case Study

Herrenknecht AG, Kehl (Germany)

Remanufacturing components of tunnel boring
machines

Picture: remanufacturing.eu

Distribution

More _ = Tunnel boring machines produced by Herrenknecht AG
remanufacturing

case studies:
—===mM| remanufacturing.eu
References: https://allaround.herrenknecht.com/en/issue-6.html (2022-05-25); https://www.remanufacturing.eu/studies/c23028c4f9471ce7175c.pdf (2022-05-25)

= Design for Remanufacturing

Picture: remanufacturing.eu
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Top 3 Motives: Top 3 Barriers:

" Company prof|tab|||ty = Customer recognition

= Environment responsibility = Volume/availability (cores)

Significance
Significance

= Strategic advantage = Quality of feedstock

Reference: Parker D.; Riley, K.; Robinson, S.; Symington, H.; Tewson, J.; Jansson, K.; Ramkumar, S.; Peck, D.; Remanufacturing Market Study, 2015.
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Top 3 Barriers:

Maturity level and areas for improvement Projects to be developed

At e : = Customer recognition

Certificates issued

Customers need to be aware of

Picture: Eguren J. A., Oechsle, O., Justel D., Grosse Erdmann J., Larrinaga

= the quality of remanufactured products . wiei i

# Guide for excellence in remanufacturing

Goal: Enhancing efficiency in reman businesses and approve " Volume/availability (cores)

Significance

excellence of reman companies by third party audits

Conducted by: iHobe, Mondragon University, Fraunhofer IPA

= Quality of feedstock
Validated at: Basque Reman-SMEs

(Machinery and automotive sector)

References: Eguren J. A., Oechsle, O., Justel D., Grosse Erdmann J., Larrinaga G., Elgorriaga A., Guidelines for Excellence in Remanufacturing: Case Study of Industrial Companies in Spain‘s Basque Region, 2021;
Parker D.; Riley, K.; Robinson, S.; Symington, H.; Tewson, J.; Jansson, K.; Ramkumar, S.; Peck, D.; Remanufacturing Market Study, 2015.

Technische Hochschule Nirnberg Georg Simon Ohm Slide 6
www.th-nuernberg.de



“ TECHNISCHE HOCHSCHULE NURNBERG

Barriers and Perspectives GEORG SIMON OHM

Top 3 Barriers:
Need for improved reverse logistics

# Business model evaluation (combined with process 3
= Customer recognition

evaluation)

Picture (and Logo): emicabombas.com

Conducted by:

(O]
(®)
iHobe, Fraunhofer IPA o &
= Volume/availability (cores)| e
5
n
Conducted at:
Various companies in the \ doltube': " Quality of feedstock

Logo: talleresaltube.com

Basque country (Sector: Machinery, Automotive, Rail, EEE)

Reference: Parker D.; Riley, K.; Robinson, S.; Symington, H.; Tewson, J.; Jansson, K.; Ramkumar, S.; Peck, D.; Remanufacturing Market Study, 2015.
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More == G =ms.  1OP 3 Barriers:
Need for proper core quality remanufacturing ]

case studies:
remanufacturing.eu

= Customer recognition

‘ Innovative sorting and
inspection processes

Picture: remanufacturing.eu

Example: Knorr Bremse Commercial Vehicle Systems, Liberec = Volume/availability (cores)
(Czech Republic)

Significance

= Comprehensive sorting of incoming goods

= Grading according to different criteria (e.g. core class, quality) = _Quality of feedstock

...only proper cores are being remanufactured.

References: https://www.remanufacturing.eu/studies/89f63fb13fb7757579be.pdf (2022-05-25);
Parker D.; Riley, K.; Robinson, S.; Symington, H.; Tewson, J.; Jansson, K.; Ramkumar, S.; Peck, D.; Remanufacturing Market Study, 2015.
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Thank you very much for your attention!

Prof. Dr.-Ing. Sebastian Schotz

Nuremberg Institute of Technology

Faculty of Electrical Engineering, Precision Engineering,
Information Technology

Wassertorstrasse 10 | 90489 Nuremberg (Germany)

Telefon: +49 911/5880-1040
E-Mail: sebastian.schoetz@th-nuernberg.de
www.th-nuernberg.de
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