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214d810 KUKAOU JWNAG TTPoidvTog

- W

EZopun Mpwtwv YAwv Emegepyacia YAwv Napaywyn Xprion N ATTOPPIHUG lokdp

A ' 4
AvakikAwon Avokataokeun Emavaypnoigotroinon

Ta mpoidvTa TTapouaidlouv apvnTikd avTikTutro 010 TTEPIBAAAOV KOTA TN BIGPKEIQ TOU
KUKAOU CwAg Twv (amd Tn «yévvnon» £€wg TNV «Ta@r»), T.X. XPAon OlEpYasiwv
poAuvong/puTravong, KatavaAwon PEYGAWV TTOCOTATWY OKATEPYAOTWY TTPWTWYV UAWY,
KOTavAAWonN PEYGAWY TTOCOTATWY €VEPYEIOG, WEYAAN didipkela {whAG PETE TNV atrdBeon,
KATT.

IXEAIAZONTAZ IA TO MEPIBAAAON: amorteAei pia oAIOTIKA
TPooéyyion OXeSlAoPoU Kal OvATTUENG €VOG TTPOIOVTIOG ME
OTOXO TN HEIWON TOU APVNTIKOU TOU AVTIKTUTTOU OTO TTEPIBAAAOV.

o

Mapddeiypa: AvetTiBOUNTEG EKAUOEIG KOI KATAVAAWOEIG

Napadeiypyara pn @IAIKWY KATAVAAWOEWV
KOl EKPOWV

Z14810 KUKAOU {WNAg

ZTTaTdAn evépyelag Katd Tnv Trapaywyn
MeydAeg TTOOOTNTEG AXPNOTWY UAIKWV
Xpron eTmKiVOUVWY XNUIKWY OUCIWV
ZmatdAn BepudTnrag

MeydAn katavaAwon evépyeiag

Mapaywyn
MpoidvTog

MeydAeg TTOOOTNTEG UKWV CUCKEUATiag

Ataki Nooié
1akivnon tipoloviog MeydAn katavaAwaon evéPYEIOg HETAPOPAG

i i Augnuéveg ekKAUOEIG pUTTWYV Kal KATavEAwon
Nerroupyia kal Z€pBIg

evépyelag
MpoidvTog AvTikaTdoTaon Kal atrobean eBapPévwv
€EapTNUATWV
«ZuvTaglodotnon» KartavaAwaon evépyeiag yia culhoyn
MpoidévTog AxpnoTa TTpoidvTa (scrap) +

. o J—




KUkAog {wNng pnxavoAoyikou e§apTAHATOG

Inputs Life-cycle Stages Outputs
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Emissions
Manufacturing
JWaterbome
Raw Materials Manufacture Wastes
Materials
| [
Product Fabrication
| Solid
| e
Filling/ Packaging /Distribution
Energy
Coproducts
——»
_,l Use /Reuse / Maintenance l_,
- Other

Releases
—>| Recyde / Waste Management |_>

lnyn: Georgia Institute of Technology
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Mapadeiypa: NMéAn Kalundborg Tng Aaviag

Mapddeiypa: KikAog {wRg auToKIVATOU

material and parts specifications Vehicle
v Platform

materials Tier 1 Part parts Assembly vehicles vehicles
—t
parts \ scrap parts
Tier 2 Part ’J Tier 2 Part OEM remanufact . reusable
i i -|  |cores junked
/I Mo'lder‘/Sprplle Molder/Suppliers parts vehicles parts
Material R parts cores -
T supplier ! Tier 3 Part Parts Re- | o Vehicle
materials Molder/Suppliers| manufacturer Dismantler
7 N recyclable non-
. ° scrap
vehicles

Supplier Base
Recycler(s
| m metals Allto

Inyn: Georgia Institute of Technology
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2xediafovrag yia 10 EPIBAAAOV

Baoikég Apxég Tou «Zxedidadovrag yia 1o MepiBaAAovr:

EUkoAn atmroouvapuoAdynon TTPoiovTwy Kal EapTnUATWV

Xpron avakuKAWGCIPWY UAIKWV

Emravaypnoipgotroinon avakukKAwPEVWY UAIKWV

Meiwon karavaAwon evépyeiag aTny TTapaywyn

ATToQUYA XPNONG ETTIKIVOUVWY OUCIWV Kal UAIKWV

Meiwon €KKAnONG XNMIKWY OUCIWV aTTO TO TTPOIOV

Meiwon katavadAwong evEPyEIag aTTd TO TIPOIOV

EUKkoAn emmokeun TTpoiovTwy

EAaxioTotroinon yéowv ouoKeuaaiag TTPoiovVIwv

2xediadovrag yia 1o ePIBAAAov

«Zxediafovrag yia 1o MepiBdaAlov» epihappaver:

2xedIaoPOG YIa TNV PEiwaon XPriong UAIKOU KATAOKEURG
2xedIA0POG YIa TNV ATTOCUVAPHOAGYNON

2xedIA0POG YIa TNV avVOKUKAWGN

2xedIa0POG YIa TNV ETTAVAKATACKEUR

2xedIa0POG YIa Peiwon eTTIKIVOUVWY UAIKWVY Kal OUCIWV
>xedlaouds yia e€oikovounan evEPYEING

2xedIa0POG YIa KAVOVIoHOUG Kal TTpodiaypagEg
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2xediadovrag yia 1o mePIBAAAovV

@ New concept
Dematerialization
Integration of functions,
Functional optimisation

7. Opt. of end-of-life
system

Reuse of product,
remanufacturing, recycling
of materials, safer
incineration

6. Opt. of initial lifetime
Reliability and durability,
easier maintenance and
repair, modular structure,
classic design, strong user

lati
retation

1. Low impact materials
Cleaner, renewable, low
energy, recycled or recyclable
materials

2. Reduction of material
usage Reduction in weight,
volume and humber of
materials

3. Cleaner technology
Alternative techniques, fewer
steps, lower/cleaner energy

5. Reduced impact from use
Lower energy consumption,
cleaner energy source,

fewer/cleaner consumables, consumption, less waste etc.
no waste of 4. Optimisation of
energy/consumables distribution system

Less/cleaner/reusable
packaging, energy efficient
transport and logistics Tnyn: Internet

13

2xediadovrag yia 1o ePIBAAAov

= ©£0TTION KOl €QAPUOYA KATEUBUVTAPIWY YPOPPWY Kal odnylwv yia Tn
oxediaon evog TTPOIOVTOG WG TTPOG Tn BOMI Tou, TN XPHON UNIKWV, Tn
ouvBean AEITOUPYIWV Kal GUVOEDN EQPTNHATWY, TN XPON ETIKETWV, KATT.

= [pwToTdpol OTn BE0TTION KAl £PAPHOYR Twv 0dnyiwv autwv eivar: H
Feppavikng VDI (1993), n AyyAiki ICER (1993), 1o lMavemoTtuio Tou
Manchester, n Fiskel (1996), n Bras (1998), ka1 n General Electric
Plastics (1995).

= H kavotroinon Twv odnylwv autwyv eEeTAdeTal aUEoWS PETA TO OTAdIO
Avartugng 16ewv (Concept Development) yia éva TTpoiov.
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2xediadovrag yia 1o mePIBAAAovV

XapaktnpioTikég Mivakag O3nyiwv yia Tn AOMH NMPOIONTOX

Odnyieg

>XeBIa0 PG TTOAWY AEITOUPYIWY OF éva

15

2xediadovrag yia 1o ePIBAAAov

XapakTnp1oTikog Mivakag Odnyiwyv yia Tn XPHZH YAIKQN

Odnyieg

EAaxioTotroinon xpriong SIagopeTIKWY

16




2xediafovrag yia 10 EPIBAAAOV

XapakTnpioTikdg Mivakag O3nyiwv yia ZYNAPMOAOIHZH EEAPTHMATQN

Odnyieg, | L
EAaxioTotroinon Twv péowv ouvdeong (TT.x.

17

MNapadsiypa: BMW

H l'eppavikh «Tpdaoivn» vouobeaia KaBIoTd TOUG KATAOKEUAOTEG UTTEUBUVOUG yia
TOV OUVOAIKO KUKAO JWAG TWV TTPOIOVTWY TTOU TTAPAYOUV.

H BMW oxediddel Ta autokivntd TnG €101 WOTE TO €CAPTANOTA QUTWV va gival
QAVOKUKAWOIPMO  (ETTavaypnoIhoTToinon  UAIKWY A avd-oxedlaouog  yia
£TTAVAXPNOIPOTTOINON)

EUkoAn atmmocuvappoAdynon kai xpAon SIoKpITwy eEapTNUATWY, «KaBapd» UAIKA
(xwpig xprion Bagng f kOAAag)

3-Series coupe: 10 81% TOU QUTOKIVI|TOU UTTOPET VO AVAKUKAWOEI

18puon onueiwv avakUKAwoNG egaptnuatwy ot MNeppavia, Eupwn kai AePIKN

Tnyn: Internet
18




CHRYSLER
Plymouth; |8

Mapdadeiypa: Chrysler

ETravayxpnoigotroincn OUCKEUACIWY  Kal  KOUTIWV  PETAQOPAg  (containers)
eCaptnudTwy

Xpnoipotroinon avakukKAwPEVWY TTAAOTIKWY TTaAeTwv (S1dpkeia {whg: 20-30
XPAOEIG) avTi yia EUAIVEG (Sidpkela {wNG: 2-3 XPAOEIG)

AvTIKOTAoTaON XAPTIVWY QUAAKWTWY KOUTIWV WE TTAACTIKA

H Chrysler éxel meplopioel TN XpAon TTPOIGVIWV CUCKEUACIAG Kal PETAPOPAG
(containers) katd 55%

2TOX0G TNG £TAIPEING: pEiwon oTo 95%

19

Moapadsiypa: 3M

Mia TTapaywyikp povada tng 3M: avémTuge éva véo TTpOIGvV aTmd TIG TTPOG
atré0eon XNUIKEG OUTIEG TTOU TTpoEPYovTav atré Tn diadIKaoia TTapaywyng evog
GAM\ou TTpoidvTog. To véo aQuTd TTPOIOGV XPNOIUOTIOIEITAI YIA TOV TTEPIOPIOHS Kal
aTTOPPOPNCN ETTIKIVOUVWY OUCIWV HOAUVONG TOU £8APOUG.

ETriong, o€ GAAn povada Tng:

H xpron pntivng otnv mapaywyikr) diadikagia utrd pop®r OTTpél €ixe wg
amrotéAegpa Tnv Xprion 500,000 pounds emiTTA£0vV UAIKOU TO XpOvo

H eykatdoTtaon kai xpAon véou €EOTTAICUOU TTEPIOPICE ONUAVTIKE TNV
KaTavaAwaon Kai diaguyr) TG ETTITTAEOV pNTivng

AvaoxedlaouOG ToU TTPOIGVTOG TTEPIOPIOE TNV ATTAITOUMEVN TTOGATNTA PNTiVNG

20
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Mapdadeiypa: Microsoft

Windows 2001 yia Macintosh YTroAoyioTtég

<@==== MS Office 98 for Mac

{Iiﬁl:l_q

Tnyn: Internet

MS Office 2001 for Mac ==

Mnyr: Internet _1

Mapddeiypa: Microsoft

Windows 2001 yia Macintosh YtroAoyioTég

« 1/10% Tou Bdapoug TnNG ouokeuaaoiag Twv Office 98.

+ Emavaypnoigotroifoiun Orikn ouckeuaaiag, duvarh n ammobrikeuon £wg kal 10
GAwv CDs.

+  Eyxepidlo TrpoypdupaTtog TreplopioTnke o€ Aiyeg oelideg, didBeon TTARpoUg
gyxeipidiou on line.

* AUGg¢non peta@epOPEVWY POVAdWY avd PECO PETAPOPAG => UEIWGCN EKTTOUTTWV
HEOWV PETAPOPAG.

* Meiwon TtéAoug ouokeuaciag otn lepuavia: 19.92 cents/povada > 6.5
cents/povada

*  2upp6pewon pe EU standards.

. :(B\TI'OVO)LII"] Xpuoou petaldiou oto 2001 Industrial Design Excellence Awards
IDEA).

22
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ECODESIGN STRATEGIES; Design for

End-of-Life
POWER MAC G4

DfD features:

Large mechanical plastic parts are either
made of one material or of materials that
are easy to disassemble

Covers consist of not more than two types
of polymer, which may be easily separated
when disassembled during recycling

The number of different materials used in
the product is kept to a minimum

3
Source: Apple Computer Inc.

POWER MAC G4
DfD features:

The product is modular and no special
tools are needed to upgrade the product

Processor, memory, store memory and cards
of various types can be changed/upgraded

Appliances and modules are easily detachable

At least 50% of the components have the

same design as those of other products of the

same generation, manufacturer, and
performance category

24
Source: Apple Computer Inc.
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POWER MAC G4
DfD features:

Gluing and welding of components has
been avoided

Future recycling and material utilisation
processes has been taken into account

Connections o be separated are easily
traceable

Disassembly can be done exclusively with
all-purpose tools

Disassembly can be performed by a single
person

. e
Source: Apple Computer Inc.

1. XpRon QIAIKWV KAl AVOKUKAWMNEVWYV
UAIKWV

http://www.plastretur.no/pm0201.html 2

Ice-hockey tribune seats of recycled plastics!

13



1. Xpon @IAIKWV Kal AOVOKUKAWHEVWV
UAIKWV

« HAG- A Norwegian
producer of office-
chairs are using the
top of recycled
bottles as raw-
material for the seats
and back of their
office chairs.

27

1. XpAAon @IAIKWV Kal AOVOKUKAWHEVWV
UAIKWV

Fleece-pullover made
from recycled PET-
bottles!

The fabric fleece may substitute wool for all purposes
of winter clothing. 87% of the fabric is recycled
plastic. 28

14



2. Meiwon xpRong UAIKwV

Philips, transport packaging

= airbag
= alternative for

cardboard/
plastic foam

@ Material
reduction

Efficient
distribution

2. Meiwon xpRong VAIKwV

IKEA; Air furniture ]

=distribution
=dematerialization S

@ Material
reduction

impact T
reduction ®

Efficient
distribution

15



2. Meiwon xpRong UAIKwV

 Reduction in packaging volume- Today computer
games may be downloaded, or comes with less
packaging than before (shown on the picture).

@ Material
reduction

31

2. Meiwon xpRong UAIKwV

Ch11drcis bike seat

16
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4. BeATioToTtroinon diakivnong mpoioviwyv

\
! |
OKOLOGISK OKOLOGISK

‘ Eple | | Appelsin | ‘Appelsin

| konsentrat konsentrat konsentrat

) e
2 Gir 1 fngr

~ development

End-of-life(7) (1) Low impact
optimisation ~ materials

Lifetime  (§).
optimalisatior

User (5 improved
impact production

reduction ® techniques
Efficient _ .
. Effici " :
AiStribUtioN B prioritedis new procuct

4. BeAtioTtoTtroinon di1akivnong mTpoioviwy

Maksimum pallhgyde 1200 mm. Forbedret utnyttelse av lasterom.
< 800 >
600 600
x x
Grunnmodul: 400 | 400
600 mm x 400 mm 540
600 600
X X
400 400
Europall (Chivtit
End—uf—we{j} Low \mracl
optimisation materials

Lifetime  (§) (@) Material
optimalisatiort reduction

user (Y

impact

reduction ff . t
E Ic I en existin; Juct

AiStriDULION B pisimedB new product

@) mproved
> production
techniques
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4. BeATioToTtroinon diakivnong mpoioviwyv

Yoghurt packaging 'Cirkant'

Yoghurt
Met mango e
Passicyrucht

End-of-life(7)

(@) Low impact
optimisatiof -

’ materials

Lifetime ().

By @) Material
optimalisation -

reduction

User g (@) mproved
impact = production
reduction techniques

O]
Efficient _ .
AiStriDUtiON B mivieaed no product

5. Mgiwon TWV EMITTTWOLWYV KATA TN XpHRon

Human powered
products

(© Low impact
materials

(@) Material
~ reduction

impact & (@ mprove
1 - ~ production
reduction @ fcchmqucs

Efficient
distribution gy exis@product

priorities for new product




6. AU¢non xpovou (WG TTPOIOVTOG

Modular product structure
Classic design
Intensify caring for product
Strong product-user-relation

Lifetime ®
optimalisation

6. Augnon xpovou {wNng TTPOoIOVTOG

The Tripp Trapp
Chair

» Chair to grow
with child

= 0-15years
(grownup)

End-of-life(7)
optimisation”

Lifetime ®
optimalisation

20



Avaivon Kvkiov Zomg: [Mapaderypa

x':.- Waste Free Goal

Parts Reuse and Equipment Remanufacturing

Reuse/Recycle Process
w

;E - =

Hﬂ I

H ]
warls partn
Document Centre 220 Document Centre 220 "'r:;fn';:';“ sinp, squipman squipmant
- - . repar, 5 corvsnchon ramanu-
“newly manufactured remanufactured” makerizic raumy famturad

Q

= | N

= —- raoyaling
- LT- oanisr

il

Wimchs
A o lanamn
1_ — — J GOAL = I
Document Centre 440 L .
. Goal: oprimize financial and

Conversion . -
environmental benefits...
“Factory Produced New Model”

el B e B e

42
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Avaivon Kvkiov Zomg: [Mapaderypa

Award winning wooden pallet house project
43

Avaivoen Kvokiov Zong: Kiegivovrag tov Kvkio

objectif: zero
emission

44
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A1ré0eon N eTTavaxpnoigotroinon?

IELICR:ME Material, manufacturing, and use of 1,000 cups

Attribute Disposable Reusable
Material Polypropylene Polycarbonate
Mass of 1,000 cups (kg) 16 113

Shaping process Molding Molding

Mass of cardboard packaging for 1,000 cups (kg) 0.6 2.3

Electrical energy for s:i;wg]e wash of 1,000 ;umm V — - 777*207 B

45

A1ré0eon N eTTavaxpnoigotroinon?

Edisposable = 16 x (95 + 21) + 0,6 x 28 = 1.873 MJ
MNa 1000 eravaxpnoipoTToIRoIpa KUTTEAAQ:

Ereusable = 113 x (110 + 18,5) + 2,3 x 28 = 14.580 MJ

LELICR: B Fco-attributes of the materials

Attribute Polypropylene  Polycarbonate  Cardboard
Embodied energy, virgin material (MJ/kg)* 95 110 28
Carbon footprint, virgin material 2.7 56 1.4

€02 equiv (kg/kg)”

Molding energy (MJ/kg)* 21 18.5
Molding carbon footprint, CO equiv (kg/kg)* 1.6 1.4 —
Oil-equiv. energy for single wash, 195

1,000 cups (MJ)

nEdisposable > Ereusable + (n-1)Ewash === n(reusable)= TouhaxioTov 15 gopég

23



2 0KOUAEG ZOUTTEPUAPKET

LCLICR:RM The characteristics of the carrier bags shown in Figure 8.2

Bag Material Mass (g) Material CO,
footprint (MJ/kg)*

CO,, footprint,
100 bags (kg)

How many
reuses?

Par

Aoknoeig Evornrag

1. O gorrntég Ba Tpétel va peAetioouv Tnv MeAétn Mepimmwong «Design for
Environment: A Case Study of the Power Mac G4 Desktop Computer” kai va

ATIOVTACOUV OTA EPWTANATA TTOU Ba Toug avakoivwBouv oTnv TaEn.

48
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1.

| BiBAioypagia Evétntag

Otto K., Wood K. Product Design, Prentice Hall, 2001.
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