[€IENES

integrated software platform for Green
ENglneering dESIgn and product
sustatnability

Progettazione Europea un caso di successo:
progetto G.EN.ESI

Sviluppo Sostenibile per il Made in Italy
Date: 23/01/2015

sevenh rramework | Place: Ancona (ItaIy)
PROGRAMME




Aogenda

S —_—
SEVENTH FRAMEWORK
PROGRAMME

Introduction to Eco-Design

The G.EN.ESI project

Eco-design methodology

Genesi Eco-design software platform

Case study




EEEEEEEEEEEEEEE
RRRRRRRRR

ﬂ)// i
i

Ay -/Q‘.l‘ |
44%’/’ |
A\jA"IA

-

Research Concept Design

The design process + environmental considerations

Environmental information is used to make design decisions
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Lifecycle Thinking: Taking a lifecycle perspective of the
products you design

Qissions and Waste///

" Life Cycle Phas;{::}-
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Which product has a higher environmental
impact?

PAPER BAGS REQUII
FOUR TIMES MORE E
TO MANUFACTURE

THAN PLASTIC BAGS
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Current gaps
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Shortcomings of currently available

eco-design tools:

* Too qualitative/subjective to
be used by designers with
limited experience

* Too quantitative, costly and
time consuming for use
during the early stages of
product development

* Do not integrate easily with
traditional design tools

Qualitative Quantitative

Like [Easy _ 23406 4.3
Awkward g,  2M325

0
) Squirrel 76. %é’%g
t H
Amilgllj:cl)ﬁg HO 1 7 3.76%




SEVENTH FRAMEWORK
PROGRAMME

The G.EN.ESI project




( : The G.EN.ESI Project _7;

[RIENESE

Integrated software platform for Green Engineering dESIgn and product
sustainability

Three year research and development project which began in February 2012, will
be completed in 2015

Project includes eight partners from research and industry across Europe
seenrn ENEN - gpowmon  mraser w/)
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This project is co-financed by the European
Commission and made possible within the VII
Framework Programme
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The G.EN.ESI Project aims to support the integration of eco-design within the
design and development process by developing:

1) The G.EN.ESI Methodology: A structured workflow for
introducing environmental considerations into an
existing product development process

2) The G.EN.ESI Platform: A set of inter-operable, CAD
PLM integrated software tools that help assess and
address the environmental impacts of the products
you design

GENESSE
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Eco-design methodology
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1. Define Environmental and
Business Objectives

INITIALIZATION

2. Establish a life cycle perspective
of the product

3. Align hotspots and business
context and determine relevant
indicators to guide the design

4. Conduct design development

activities
MAIN CORE
DESIGN PHASE

5. Incorporate LCA throughout
development process

6. Review design process and
CAPITALIZATION outcomes and revise long term
strategy
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STAKEHOLDERS PLATFORM
Tools and Models
Project S U — DASHBOARD
,'/ management team\\ Relevant indicators | Reports
,;/~ Environmental WA S | EVALUATION MODULE
expert
e T :,x S-LCA | S-LCC | Specific calculation module
E PRODUCT AND LIFE CYCLE MODELS GUIDANCE TOOL :
g" Designers \‘, _____________ 1| CLASSIC TOOLS SPECIFIC TOOLS l
B - : CBR Eco-design i
""" | CAD, FEA, FMEA, . End- 1k '
E ete. Manufacturing | Transport | Use oL.life tool guidelines E
0 Company
Data bases Data bases




SEVENTH FRAMEWORK
PROGRAMME

Genesi Eco-design software platform
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M i:Materials Gateway
[
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T AL2_710_ASHASM
v [ AL2_710_ASN_1ASH
0 AL2_710_SKEL_1PRT

v [[AL2_712_ASM_1ASM
urpose
v [JAL2_711_ASM_1ASK
(3 AL2_001_1PRT
() A17_040_4PRT
([ RIVETTO_TC_30_
(O RVETTO_TC_30)

Give the designer a quick and simple way to s
perform a simplified life cycle assessment in Bemmy
early stages of his design B

0 RVETTO_37_T1
3 AL2_002_1PRT
3 K13_004_1.PRT
v [EJA18_905_ASU_1 ASM
£ Ate_310_1PRT
v ([ ASS_FARETTO_CON
03 350_024_1PRT
350_025_1PRT
[ CME_PORTFAR_
] CHE_FARETTOS

i () CME_CONNE,
OO0l penerits o

in Tools  View | Applications MtMaterais Gateway

L .

Vimdow *

‘GRANTA MEMaterials Gateway for Creo Parametric 2

View and eat assignments
Comporent o ateral Bl
(2 @Az 710851 1 &
5 @Az 710_soi, B ALTIOASH
@z Eootoe
- @AL2_T12_ASH_1
@42 710_5KEL 1
5 @nz 1AL
@ AL2_710_SKEL 1

@®AL2.0011 W Stainless steel, ferriic, AISI 430, wrought, annealed
@A17 040 4 M Coated steel, steel, gahvanized

@RNVETTO_TC_30.50_1 [ Stainless stesl, feritc, AIS1 430, wrought, annealed
@RVETTOTC 30501 [ Siinless steel fertc, A1 430, wiought anneslea
GRVETOTC 30501 WSt L foritc, IS 420, wrought annealed
@RVETOTC 0501 WS
@RIVETTO_SV_30_60_1

feriic, AISI 430, wrought,a
steel ferritc, A 430, wrought, annealed
@RIVETTO_Sv.30.60_1 [l Stainless steel, ferilic, ASI 430, wrought, annealed
@RVETTOTC 30501 [l Stainless steel, feritic, AS| 430, wrought, annealed
B Stainless steel, fernic, AS| 430, wrought, annealed
steel,feriic, AISI 430, wrought, annealed

ferritic, AISI 430, wrougnt, annealed

Stosl, feric, AS1 430, wrought, annealed
@RVETT0_TC_30.50_1 [l Stainless steel,ferritic, AIS| 430, wrought, annealed

+ (© CHE_CoNNETTC @RVETTOSXT_TI1 BB Stinless steel. feric A1 430, wiought annecled
3 clE_conne @RVETTOS0TIt B Siinless steel. femic AS1 430, wiought amneslea
@AL2.002.1 B Borosilicate - 2405
@K12.0041 W ABSPYC (Tame etarged) g
0 350_025_1PRT « v v
=i I
@ * o Comor ot sapyes NI o o

Guide materials selection, enabling design
of more sustainable, cost-effective, and
durable products

. . Reduction
Analyze environmental impact to key 100%
environmental indicators

= CO2 footprint -
= embedded energy :

= water usage

= ROHS

= food compliance

= end-of-life behavior
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Mot applicali}e to assemblies
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N@ 250 2295
ean ;/I;ASSEMBL.Y - 200 167.63
Purpose g
p ) ) . E 150 127,
Support the designer in the evaluation of the 2 110,49 11349
; R ; g 100
product disassemblability and end of life : /
performance 2 s
o/
0 <+ T
. X & & > S
Tool benefits S S S S &f@ &
. s & & N {069 & &
Understand the  product  disassembly ¢ & & S
criticalities
) . . Removed component
=  Calculation of the product disassembly time
and cost AL2_710 - cappa stilux 70.97 %
= Identification of the most critical
connections 350-05"*“'”_9““#*_“
= Comparison of alternative connections e
performances S
Understand the product recyclability criticalities i A4

A18_044 - nnforzo staffa mobile

= Calculate the product recyclable mass at

A18_035 - staffa attecco al muro

end of life pR—
= |dentification of the components with the VITE_MX40_TSP_T_CACC
lowest recyclability index AT g st e
= Evaluation of benefits related to the w:;;“:;;i“s:;;
modification of material components S s B
= Retrieve suggestions on critical CHIM_DADO_W4_SERPRESS

components and their recyclability level CMM_DADO_Ms_SERPRESS
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Purpose I
: : : XYz
Support designer in the evaluation of

the product energy consumption

Tool benefits | | N
65/2014
Understand the product consumption
during the use phase Courty (ray v)
= Evaluate the compliance with the ::W z:g? zm
product category energy label Uss Phase Cost 547 €
= Evaluation of the contribution of
different energy using

components in the product

= |dentification of the components
responsible of the major energy
consumption in the product

= Comparison of different
component alternatives

= Comparison of the consumption
related to different use scenarios
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INOT Consumption of mineral resources

s kg antimony eq

i N Consumption of biomass

i perdee e
urpose .
Detailed analysis of the environmental impacts ~— nee Sty
of product life cycle (Life Cycle Assessment) ™ e
compliant with standard 1SO 14044 - I1SO ' A:%{S“m

14040 o k70, 0

Photochemical oxidation

INOS,
kg ethylene eq
Qzone layer depletion
i kg CFC-11
. L Production of hazardous waste
TO O I b e n ef I tS ke @ Value shows a deterioration greater than 100%

A Total waste production

IN12 (e @ Value lies between 100% and 100%

Title of the Reference Study (RefStudy) office desk, wood legs

office desk, wood legs
office desk, steel legs

Simplified data input phase suitable also for
non-expert users

Title of the Study being compared (CompStudy)

Deeply understand the environmental hot-

. .. . Energy (MJ)
spots by using multi-indicator results: &

=  Consumption of mineral resources il
=  Consumption of non-renewable energy 7
= Climate change 200
* Acidification e
=  Eutrophication g | Bl = — o7
= Ozone layer depletion 4
» hazardous and not hazardous waste Z|

prOdUCtion indicatOI’S Material  Manufacture Transport Uzg Disposal  Eol potential
n Toxicity -100 % Change +100

®Glam bottle - Bottled mineral water (100umits) 1 0%

. B PET boitle - Bottled mineral water {100 units) —— -30 %

Easy comparison of two product options
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GUIDELINES

CBR. -

2

Ecodesign Guidelines | Eodesian Knowledge |
Fiters Option

Tool benefits P iy Furctons Grous S Componer
Objective [ v| LfeCycle Phase [] Search Froduct Guidelines

Purpose

Support designers during the design/re-
design process of environmental
sustainable products

Improve the product environmental

Product Functional Standard

. Name Description Atachment Phase Obijective Famiy G o Source Date Rate
performances by the suggestion of the e i
8D -85% of the
-desi ideli o e T
eco-design guldelines s O e woroR
' R e N <

Ci= N effciency can efficiency index ;

Collect and share  eco-design | == o e
knowledge within the company

consumptions:
ey Minimize eneray MOTOR!
Incandescence, gonsumption: ELETTRICI E
80% : VARIATORI DI | 10/01/2014
Incandescence Uss dhiciency:  |Cookerfood | Lamp Lamps VELDCITA' AD | 00.00.00 0

i ALTA

fgkting EFFICIENZA

iciency v

Fluorescence,
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Mi:Materials Gateway
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Product Sustainability
Performance
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Case study
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Energy label requirements on domestic range hoods,
Beyond the energy label: waiting for life
cycle certification

“...In the year under review, we have continued to pro-actively
address and improve our performance in sustainability topics that
are relevant to our business. | am pleased to report that Franke
Group is on track to meet the targets related energy and water
consumption, CO2 emissions and occupational health & safety.

Yet, we have to strengthen our efforts in reducing the amount of
hazardous waste...”

Alexander Zschokke
President/CEO Franke Group

FRAN/KE




cose studg — cooker hood

SEVENTH FRAMEWORK
PROGRAMME

/ AISI 430

Electronic board
Inside (10x5 [cm])

Volumetric airflow
800 [m3/h]

280 [W]
IEC 61591

Glass frontal
panel

Aluminum grease Halogen lamps 40 [W]
filters




Cooker hood envirommental hot spots
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AL2_710 - cappa stius - ENERGY CONSUMPTION

€02 FOOTPRINT USE PHASE COST

1
L
EREEREEE

LTI ETilt

—
[T ———] - Ca [ — - =] e
Energy (MJ) Percentage [coz gy Percentage
Material 1100 Waterial
Manufactur o %
Transport B Tranaport %
Uso ED a8 Use 50
isposal m Disposal ) 0
Totai (for fest ffe) 0000 100% fotal (for first ife) 580 100
End of lfe potential 580 End of e potantial
Totai [as0a 530

High energy consumption during the use phase
- 80% of the total environmental impact

Limited product recyclability
- around 70%

Limited blower/motor disassemblability
- around 120 seconds




Energy consumption
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Electric motor

Induction Brushless

Halogen LED
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ENERGY CONSUMPTION [MJ]

3500,00 ¢

3000,00 -

2500,00 -

2000,00 -

1500,00 -

1000,00 -

500,00 -

0,00

Old version

CO2 FOOTPRINT

OLD STILUX (8/40x80 +
Halogen S1000 20 [W])

NEW STILUX (Nidec BRS +
Ecoled $1000 1,1 [W])

New version

pd
€ -
250

/

e

USE PHASE COST

214,19

91,57

OLD STILUX (8/40x80 +
Halogen S$1000 20 [W])

NEW STILUX (Nidec BRS +
Ecoled 51000 1,1 [W])
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Frontal glass

Glued Glass Mounted PMMA

Recyclability Index [%]
79

77

75,26
75

73

70,97
71

69
67
65

Old version New version
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Blower fixing and coupling

Screws Rapid joints
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Sequenze smontaggio gruppo ventilatore
25 22,8

. y
> 15 /
=]
o
g 10
= 10
6
5 4
2
o T T T T 1
Tempi Disassemblaggio [S] filtroantigrasso  filtro antigrasso  filtro antigrasso filtroc‘ar'boni grl.fppo
250 . attivi ventilatore
Componente Rimosso

== Oldversion == New version

motore elettrico  trasformatore gruppo ventilatore faretto mantello metallico

M Oldversion ® New version
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CO, reduction

- 53%

i
400 3
-
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Matenal Manufacture Transport Use Disposal EoL potential




Economic benefits
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350,00 -

300,00 7

e
/ﬁ

AN

250,00

y
/
//

e

200,00

Life Cycle Cost
reduction

150,00 +

100,00 -

- 31%

y
e
e

50,00 -

0,00

Old version New version
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s Q_

OSER
USABILITY ﬁ EXPERIENCE

E1 | E1 | E2 | E3 | E4 | E5 | E6 ?:ljg
MI Materials Gateway N/A 9 N/A 9 8.6 N/A [ NJA| 8,9
CBR 7.6 9 N/A 9 9 N/A [ N/A| 87
DfEE 7.3 8.8 7.3 9 8.8 8.9 N/A| 84
LeanDfD 7.1 8.9 6.9 9 8.7 N/A 86 | 8.2
Web BOM Analyzer 8.1 9 7.1 9 8.7 8.9 N/A 8,5
EverdeEE 8.5 9 6.7 9 N/A N/A | NJA| 8,3
Integration within company N/A 8.8 7.6 8.8 8.1 N/A N/A| 8,3
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