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eco-redesign process”
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SHRNUTI SOUCASNEHO STAVU POZNANI

a. Do vou know the
meaning of Sustainable

b. During the develop.
stage of product do yvou

¢. During the develop.
stage of product do vou

Development? use the ISO 14001°? use the LCA?
BNot answer 16% 0% 0%
HI don't know 0%o 11% 2704
ONo 51% 61% 50%
BYes 33% 282 2304
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SHRNUTI SOUCASNEHO STAVU POZNANI
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Lnvestigation into the role of core industrial designers in ecodesign projects“ LOFTHOUSE, Vicky
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SHRNUTI SOUCASNEHO STAVU POZNANI
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,Life Cycle Analysis: Introduction and ,Ecodesign tools for designers: defining the
Background “IAN, Thomas requirements” LOFTHOUSE, Vicky
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KVALITATIVNI PRISTUP
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» ACLODS — A holistic framework for environmentally friendly product lifecycle design“ KOTA, Srinivas a
Amaresh CHAKRABARTI
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SHRNUTI SOUCASNEHO STAVU POZNANI

KVANTITATIVNI PRISTUP

Energie a Energie a Energie a Energie a Energie a
materialy materialy materialy materialy materialy

Vyroba

Od‘!;ady T

Opétovne vyuziti

Odpady Odpady

[ Recyklace

L

[ Renovace ] Odpady

Schéma LCA cir.cz [ Recyklace ]

» Environmental management -- Life cycle assessment -- Requirements and guidelines” ISO 14044:2006
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SHRNUTI SOUCASNEHO STAVU POZNANI

KVANTITATIVNI PRISTUP

o
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Material or process Value Unit 407 /
Carbon steels 1 OP/kg 20—/ 201 i
Alumintum (100% primary) 4.4 OP/kg 0 6.4 0.0
Aluminium (100% recycled) 0.2 OP/kg Material
HDPE plastic (material and processing) 1.8 OP/kg Production Manufacturing All Transport 81
Wood, all kinds 0.5 OP/kg Use End-of-life
Electricity (European average) 0.25 OP/kWh
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KVANTITATIVNI PRISTUP

, ECO-DESIGN TOOLS -
Indicators | Eco-3e*

FROELICH, Daniel a Damien
SULPICE

MET Matrix cyberg.com

Input of materials

Energy use

SHRNUTI SOUCASNEHO STAVU POZNANI

Wastes and
emissions

Production of
basic materials

Manufacturing

Distributioh

Product use

End of product
life

Expanded polystyrene,18 g
Propene, 2 g

| Blowing agent,rHFCs

(hydrofluorocarbons)

Transport packaging for
cups (2,000-cup boxes
made from recycled
paperboard weighing
200 g)

Good thermal properties
may prolong the time

for which the drink is
palatable, thus reducing
use of additional
materials for replacement
coffee or tea, etc.

Negligible

Significant energy
is used in the
production of all
basic materials.

Small energy use
in cup
manufacture

Transport is a small
truck across

metropolitan areas.

Gbodthernrnval o

properties may
prolong the time
for which the
drink is
palatable, thus
reducing energy
used in making
replacement
coffee or tea, etc.

Small frahsport
component to
landfill
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VOCs (volatile
organic compounds)

Emission of blowing
agent

Emissions from

transport include
CO,, NO4 and ozone.

7 Negligibylkel

All cups end up as
solid waste; there
are also problems
with litter.
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KVANTITATIVNI PRISTUP

, Life cycle thinking in
environmentally preferable
procurement “

HOCHSCHORNER, Elisabeth

SHRNUTI SOUCASNEHO STAVU POZNANI

Materials

Manufacture

Transport

Use

Disposal

*Tree/ fibrous *Products *Reuse/Upcycle
MATERIALS plants (paper) Combine with
*White liquor * Transports other materials
*Machinesto |*Electricityfor| *Energy for *If use with *Recycle
ENERGY chippedand |machines transports machine like | *Transportto
harvested printer landfill
*Sodiumsulfide| *White liquor *Recycle:
CHEMICALS | *Causticsoda |+ Colourto mixture with
* Chlorine dye the papei| chemicals
*Workers *Workers
OTHERS
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KVANTITATIVNI PRISTUP

,» Input output analyza“

WEINZETTEL, Jan

SHRNUTI SOUCASNEHO STAVU POZNANI

Ekonosn;ikctlg Ekonomicky | Ekonomicky Ekonomicky | Koneéna | Celkova
Produkt sektor 1 sektor 2 sektor n spotfeba | spotfeba
Produkt 1 Y1 t
Produkt 2 ' Y2 b

U matice
y t

Produkt n Yn ta
konomicky | Ekonomicky Ekonomicky Ekonomicky Celkova
sektor sektor 1 sektor 2 sektor n domaci

Produkt vyroba
Produkt 1 Yradku = q,
Produkt 2 Jfadku = q;

M matice
fadku=q
Produkt n Jradku = q,
gggﬁzg e ES > sloupce =g, | ¥ sloupce =g, | 3 sloupce =g | ¥ sloupce =g,
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SHRNUTI SOUCASNEHO STAVU POZNANI

POROVNANI NASTROJU ECODESIGNU

Checklists

Eco-ideas maps

Adopting and applying Environmental effect analysis
eco-design techniques: a Guidelines
practitioners perSpeCtive “ Material, energy and toxicity (MET') matrix

Environmental impact assessment
KNIGHT, Paul a James O. Environmental quality function deployment
JENKINS Lifecycle development strategy (‘'LiDS’) wheel

Lifecycle assessment
Eco-compass

Ecological Rucksack
Econcept spiderweb
Factor X (Eco-efficiency)

Life cycle cost analysis

Alternative function fulfilment

OBJEMOVA METODIKA URCOVANI EMISi KG CO, EKV. A ENERGIE NA VYROBU VYROBKU 13/33 k VAN



ANALYZA A ZHODNOCENI POZNATKU

ANALYZA

= Jednoduché nastroje pro PD

= Neznalost nastroju ecodesignu PD | Sesinron W o 1; chisL
: &; ‘ [SASSE MR

= Nakladné nastroje LCA

= Rozdilné pristupy k ecodesignu

= Rozdilné vysledky dle pouziti LCA DESIGN

[ECHNOLOGY T3 2
FOR RECYCLINGAND
SUSTAINABILITY REUSE

ZHODNOCENI

= Kvalitativni pf‘l'stup v rané fazi DIMENSIONAL

REDUCTION
= NejpresnéjSi nastroje zalozené na LCA

= Vyznamny vliv recyklace . )
y y y Environmentalni aspekty ecorfid.es
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VYMEZENI CiLU DIZERTACNI PRACE

HLAVNI CIL DIZERTACNI PRACE

= Vytvofit metodu pro vyjadfeni emisi kg CO, ekv. a energetickych vstupl ve velmi raném stadiu navrhu za
vyuziti statistického zpracovani dat z nastroje zalozeného na LCA z definovanych typu produktt za pomoci
jejich objemu a materialového slozeni.

DILCI CILE PRACE

= Vybér nejvhodnéjSiho nastroje

= Zvoleni kategorii vyrobku

= LCl analyza

=  Aplikace OPM metodiky a softwaru openLCA

= Ur€eni emisi kg CO, ekv. dle energetickych mixu

= \Weboveé rozhrani
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VEDECKA OTAZKA A PRACOVNI HYPOTEZY

VEDECKA OTAZKA

= Jaky vliv méa na znecisténi zivotniho prostredi velikost a druh vyrobku? Lze urcit vySi emisi kg CO, ekv. a
Spotrebu energie na vyrobu pouze na zakladé objemu a povahy vyrobku?“

PRACOVNI HYPOTEZY

= Z principu zachovani funkcnosti a proporcionality vnitiniho usporadani vyrobku je mozné stanovit
energetické pozadavky na vyrobu vyrobku a mnozstvi emisi kg CO, ekv. dle objemu vyrobku v rané fazi
navrhu®

= Emise kg CO, ekv. je mozné personifikovat dle lokality vyroby a uZiti z energetickych ukazatelu dle
metodiky OPM a stanovovat je z emisi energetickych mixu jednotlivych statu ¢i ekonomik*

= Maximalni 25% odchylky urcovanim navrzenou objemovou metodikou od stanovenych hodnot za pomoci
metody OPM a LCA*
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METODY A MATERIALY

MATERIALY

3D skener,
Fotoaparat,
dig. vdha

Brusky
pro analyzu

Server

Excel openlLCA
LCI, vypocty, Pro stanoveni
simulace [kg CO, ekv.]

Apache
PHP/MySQL

METODY
= Vyuziti metodiky OPM
= Nastroj LCA
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' \ METODY A MATERIALY

METODIKA

. kategorie vyrobkd ! ffida vyrobkd materidlovée slozeni
E : ] ABS

E - : E Al

. | vrtaCky : | 5 ;

- - [Ocel

zpracovani dat
LCI analyza '

Schéma metodiky

OPM faze €. 1

{ zpracovani dat

zpracovani dat
LCA fdze C. 2

data z OPM
[MJ]
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zpracovani dat
energeticky mix
faze €. 3

dataz LCA
[kg. CO2 ekv.]

data z LCA
[kg. CO2 ekv.]

data z e. mixu
[kg. CO2 ekv.]

data z e. mixu
[kg. CO2 ekv.]

Rozdil £ 25 %
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SOUCASNY STAV RESENI DIZERTACNI PRACE

VYSLEDKY A VSTUPNIi DATA PRO ANALYZY

Tabulka vstupnich dat uhlovych brusek

&
E :
it

1

Nastroj @ 125 mm = Nastroj @ 230 mm

= Nastroj g 115 mm T
= 843 ml (objem) = 1151 ml (objem) = 2930 ml (objem)
= 500 W (prikon) = 800 W (prikon) = 2000 W (pfikon)

= 1170 kWh (u.f.) 1 872 kWh (u.f.) 4 680 kWh (u.f.)
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SOUCASNY STAV RESENI DIZERTACNI PRACE

VYSLEDKY Z METODIKY OPM [MJ]

12.000

& 105578 g 0 54511.25
E, 10.000 _,r'*fl_.-'-'f_ 10.578 E 50000 .
£ o4 10.187 g
£ 8000 A T 40000
2 4393 7 =
2 6.000 il S 30000
Pl o i
z A = *22607.68
= 4.000 | 3.288 %3.959 3 20000
2 2.913¢ 3.611 P 14660.47
g .
5 2.000 | 2.802 @ 10000
= 5

0.000 0

0 1000 2000 3000 4000 0 1000 2000 3000 4000
Objem vyrobku [mi] Objem vyrobku [ml]
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SOUCASNY STAV RESENI DIZERTACNI PRACE

VYSLEDKY Z METODIKY LCA [KG CO, EKV/]

—. 5000
2 4500 = 4685.814
a
S 4000
& 3500
— 3000 ——115mm 500 W
< kladkovani)
s 2500 +2426.441 (s
o) 2000 «1 856.698 —-125’mm S’D[El W
w1500 (skladkovani)
g 1000 230 mm 2000 W
£ 500 (skladkovani)

0

0 1000 2000 3000 4000

Objem vyrobku [ml]
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SOUCASNY STAV RESENI DIZERTACNI PRACE

VYSLEDKY Z ENERGETICKYCH MIXU [KG CO, EKV]

7000 12000
5 =
< 6000 5965.953 £ 10000 o
o) o)
5000

5 4000 = ——UK
g £ 6000 —~BR
& 3000 S
O O 4000 —-RU
8w 2000 . oL
v 1604.507 @ )
£ 1000 £ 2000 _ EU
Ll L

0 0

0 1000 2000 3000 4000 0 1000 2000 3000 4000
Objem vyrobku [ml] Objem vyrobku [mil]

OBJEMOVA METODIKA URCOVANI EMISi KG CO, EKV. A ENERGIE NA VYROBU VYROBKU 22/33 k A UOVAN



SOUCASNY STAV RESENI DIZERTACNI PRACE

APLIKACE NAVRZENE METODIKY
= Nastroj @ 115 mm /974 ml (objem)

>

= 3,289 MJ (energie na vyrobu - skladkovani)

17 201 MJ (energie celkova - skladkovani)
= 18,25 kg CO, ekv. (e. mix CZ - skladkovani)

D. Lob = 1878 kg CO, ekv. (e. mix CZ — skladkovani)
~ = Nastroj 9 115 mm / 820 ml (objem)
& of = 3,220 MJ (energie na vyrobu - skladkovani)
D ol - 14 250 MJ (energie celkova - skladkovani)
%, - 15,78 kg CO, ekv. (e. mix CZ - skladkovani)
K. Sychrova = 1555 kg CO, ekv. (e. mix CZ — skladkovani)
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SOUCASNY STAV RESENI DIZERTACNI PRACE

APLIKACE NAVRZENE METODIKY
= Nastroj @ 125 mm /969 ml (objem)
= 3,667 MJ (energie na vyrobu - skladkovani)

= 17 105 MJ (energie celkova - skladkovani)
\\ / = 18,17 kg CO, ekv. (e. mix CZ - skladkovani)
A. Matugkova = 1867 kg CO, ekv. (e. mix CZ — skladkovani)

= Nastroj @ 125 mm /666 ml (objem)

= 2,758 MJ (energie na vyrobu - skladkovani)

= 11 230 MJ (energie celkova - skladkovani)

= 13,32 kg CO, ekv. (e. mix CZ - skladkovani)

v T/Kreidlové = 1232 kg CO, ekv. (e. mix CZ — skladkovani)
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SOUCASNY STAV RESENI DIZERTACNI PRACE

VERIFIKACE VYSLEDKU
Pomeér Nazev a model brusky Pomeér kg CO; ekv. dle Pomér kg CO,; eky. z
kotouc LCA energetického mixu CZ
Einhell
115 mm BWS 115/3 1856,70 1604,57
=0,7651 =0,6485
125 mm Narex 2426,44 2474,29
BU-13
Narex
125 mm BU-13 2426,44 2474,29
=0,5178 =0,4147
230mm  Einhell 4 685,68 5 965,95
W5-230-4

OBJEMOVA METODIKA URCOVANI EMISi KG CO, EKV. A ENERGIE NA VYROBU VYROBKU

25/33 k

USTAV
KONSTRUOVANI



SOUCASNY STAV RESENI DIZERTACNI PRACE

PREHLED DOSAZENYCH VYSLEDKU

= Shrnuti souCasného stavu poznani

= Vytvoreni vhodné metodiky

= Kategorizace vyrobku

= Stanoveni energie na vyrobu [MJ]

= Stanoveni emisi kg. CO, ekv. z openLCA
= Vyuziti energetickych mixu

= \Weboveé rozhrani

waytofinancesuccess.com
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ZAVER

= Navrh nového pfistupu (z ploSného modelovani)

= Rychlost ziskanych dat uzivatelem

= Mozna predikce energetickych uspor recyklace v rozmezi (0 % ... 100 %)
= ZvySeni povédomi designert o energetickych pozadavcich na vyrobu

= Publikace prace v Casopise, konference SCOPUS/Wo0S

= Nasledna spoluprace s vyrobci elektronaradi DeWalt, Black & Decker, Stanley, Fein
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PREHLED PUBLIKACI

2018

= SOVJAK, R. Volumetric Methodology for the Determination of CO, Emissions and Energy Requirements
for the Production of Products at the Early Stage of Product Design, NORDSCI Social, Sciences
Conference, July 17 - 19 2018, Helsinki, Finland

= SOVJAK, R., FRIDRICHOVA, E., Alternation of an Existing Product Using Environmentally Friendly
Materials , SGEM Social, Sciences Conference, 24 Aug-2 Sept 2018, Albena, Bulgaria

= FRIDRICHOVA, E., SOVJAK, R., Design Study of Indoor Flower Pots with an Emphasis on their Added
Value , SGEM Social, Sciences Conference, 24 Aug-2 Sept 2018, Albena, Bulgaria

= HOMOLA, T.;: SOVJAK, R.;: Homola Tomas Bc., Hornoméstska 113/65, Velké Mezifi¢i, 59401, CZ Vysokeé
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PREHLED PUBLIKACI

2017

= SOVJAK, R.; FRIDRICHOVA, E. Concepts of Machine Tools Created by Students at Department of
Industrial Design, Brno University of Technology. In 4th International Multidisciplinary Scientific Conference
on Social Sciences and Arts SGEM2017. SGEM International Multidisciplinary Scientific Conference on
Social Sciences and Arts. Book5. Alexander Malinov Blvd., 1712 Sofia, Bulgaria: STEF92 Technology Ltd.,
2017. s. 77-84. ISBN: 978-619-7105-96- 4. ISSN: 2367-5659.

= SOVJAK, R. Studying Knowledge about Eco-design Tools at Department of Industrial Design, Brno
University of Technology. GRANT Journal, 2017, roC. 5, C. 2, s. 72-75. ISSN: 1805-0638.

OBJEMOVA METODIKA URCOVANI EMISi KG CO, EKV. A ENERGIE NA VYROBU VYROBKU 29/33 k A UOVAN



PREHLED PUBLIKACI

2016

= SOVJAK, R. Summary of Eco-Design Tools for Industrial Designers. In Book of Proceedings of 57th
International Conference of Machine Design Departments. First. Pilsen: University of West Bohemia in
Pilsen, 2016. s. 399-404. ISBN: 978-80-261-0609-8.

= SOVJAK, R. Designing Industrial Products from Non-traditional Materials. In Reviewed proceedings of the
International Scientific Conference on MMK 2016 INTERNATIONAL MASARYK CONFERENCE FOR
PH.D. STUDENTS AND YOUNG RESEARCHERS. Hradec Kralové: Magnanimitas, 2016. s. 1445-1454,
ISBN: 978-80-87952-17-7.

= SOVJAK, R. Studying Knowledge about Eco-design Tools at Department of Industrial Design, Brno
University of Technology. In Reviewed proceedings of the International Scientific Conference on MMK 2016
INTERNATIONAL MASARYK CONFERENCE FOR PH.D. STUDENTS AND YOUNG RESEARCHERS.
Hradec Kralove: Magnanimitas, 2016. s. 1757-1763. ISBN: 978-80-87952-17-7.
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PREHLED PUBLIKACI

2016

= SOVJAK, R. Ecodesign a jeho vliv na konstrukci vyrobnich strojii. Brno: Vysoké uceni technické v Brné,
Fakulta strojniho inzenyrstvi, 2016. 67s. Vedouci bakalarské prace Ing. Jifi Zahalka.

= SOVJAK, R.; FRIDRICHOVA, E. Application of Non-traditional Materials in Design of Machine Tools
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INTERNATIONAL MASARYK CONFERENCE FOR PH.D. STUDENTS AND YOUNG RESEARCHERS.
Hradec Kralove: Magnanimitas, 2016. s. 1764-1768. ISBN: 978-80-87952-17-7.

= MALATKOVA, H.; SOVJAK, R. Design of Children Prosthetics from Non-traditional Materials. In Reviewed
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 1A
Je pouzité znaceni kg CO, ekv.” pro GWP uvadéno spravne?
Zapisy emisi CO, pro GWP: GHG Molecular Atmospheric  Global
Formula Lifetime Warming
= metric tons CO,e (EPA, Zprava) [1] (Years) Potential
= kg CO,-eq nebo kg CO, equivalent (IPCC, Zprava) [2] 50.200 :
= kg of CO, eq (Elsevier, Clanek) [3] Carbon dioxide CO2
. * SRR 12 (+/-3) 21
kg*CO.,eq (Elsevier, Clanek) [4] Methane CHa
= kg CO, ¢y, (VUT, UcCebni material CHO9) [5] 120 310
= kg CO, ekv. (CVUT, Diplomova préace) [6] Nitrous oxide N20
_ 3200 23900
= kg CO,; eq. (Gabi Software) [7] Sulphur hexafluoride SFg
= kgCO, eq. (Nature.com, Publikace) [8] GHG a jejich GWP (greencleanguide.com)
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 1A
Zdroje k Otazce 1A

[1] https://www.epa.gov/sites/production/files/2016-03/documents/stationaryemissions_3 2016.pdf

[2] https://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5 _SYR_FINAL_All_Topics.pdf nebo
https://www.ipcc.ch/pdf/special-reports/sroc/srocO7.pdf

[3] http://linkinghub.elsevier.com/retrieve/pii/S0360544211005950

[4] http://linkinghub.elsevier.com/retrieve/pii/S0959652614009111

[5] https://www.fce.vutbr.cz/PST/kolar.r/files/SBTool CH09 EOL.pdf

[6] https://dspace.cvut.cz/handle/10467/70284

[7] http://lwww.gabi-software.com/fileadmin/Documents/Land_Use Change LUC in_GaBi_V1.1.pdf

[8] https://www.nature.com/articles/srep39857
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 1B

Posudte vhodnost pouziti terminu Ecodesign vs. Ekodesign v Ceském textu

Ecodesign = Ekodesign

Ecodesign muzeme definovat "jako systematicky proces navrhovani a vyvoje vyrobku, ktery vedle
klasickych viastnosti jako je funkénost, ekonomic¢nost, bezpecnost, ergonomic¢nost, technicka
proveditelnost, esteticnost a pod., klade velky duraz na dosazeni minimalniho negativniho dopadu
vyrobku na zivotni prostredi, a to z hlediska jeho celeho zivotniho cyklu"

REMTOVA, Kvéta, Praha: Ministerstvo Zivotniho prostredi, 2003 .
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 1B

Posudte vhodnost pouziti terminu Ecodesign vs. Ekodesign v Ceském textu

Chapan verejnosti jako nastroj pro sniZzovani energetickych pozadavkl na provoz
= Smeérnice 2009/125/ES

= Smérnice 2012/27/EU

= Smeérnice 2010/30/EU

= Narizeni (ES) €. 327/2011

= Nafrizeni (ES) €. 640/2009 a €. 4/2014
= Narizeni (ES) €. 1194/2012

= Narizeni (ES) €. 548/2014

= Nafrizeni (EK) €. 2015/1189

kWXY,Z | XY,Z | XY,Z
SCOP XY XY XY
kWh/annum XY Xy XY

Energeticky Stitek

(my-ecodesign.de)

USTAV
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 2

Na str. 4) ,Primyslovy designér...volbou pouzitych materialu ... ve spolupraci s technologem urcuje povahu a
intenzitu znecisténi Zivotniho prostredi navrhovanych vyrobku.“ V této vété a i dale v textu postradam roli
konstruktéra. Prosim o vyjadreni.

Designer Designer Designer
(skica, 3D model) (skica, 3D model) (skica, 3D model)

Klient Klient Klient
(interni reSeni) (tfechnologie vyroby) (fechnologie vyroby
vstrikovani, odlévani, detaily konstrukce,
prostrinovani, tazeni, ... multidisciplinarni spoluprdace)

USTAV

KONSTRUOVANI

Schéma spoluprace designera se zadavtelem
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OTAZKY KE STATNi DOKTORSKE ZKOUSCE

OTAZKA 3

V Tab. 6-2 postradam udaje o konkrétnich materialech, byly zohlednény v analyze?

Tabulka vstupnich dat uhlovych brusek

Bruska primér  Nazeva model brusky Objem Prikon Spotrehovana
kotouce vyrobku [ml] elektromotoru  energie v ramci
230 V [W] uzivatelské faze
[kWh]
115 mm Einhell BWS 115/3 843 500 1170
125 mm Narex BU-13 1151 800 1872
230 mm Einhell WS-230-4 2930 2000 4680

OBJEMOVA METODIKA URCOVANI EMISi KG CO, EKV. A ENERGIE NA VYROBU VYROBKU 40/50 k A UOVAN



OTAZKY KE STATNi DOKTORSKE ZKOUSCE

Materialové sloZeni ihlovych brusek (115, 125, 230 mm) z hlediska
energetickych poZadavkiina vyrobu podle OPM (skladkovani)

120
101.30 Zdroje 115 mm
100 Vyroba 115
_ 26.95 28.04 ym. a mm
S 80 67.01 Zdroje 125 mm
E 60 Vyroba 125 mm
T Zdroje 230 mm
c
w40 Vyroba 230 mm
20 € 06 9.36
' 0.40  0.00 0.00 014 o000 278 000
0
o > & > 2 A 4 &
N\ > & ‘5¥i N wfﬁﬁ & & RO & qﬁFp wﬁfﬁ
R © Q o & o ) QV N & & )
& 2 + < S & & T
Q{} o 4 E.{I:P J":;P +©
{;Lr
a8
o
Material
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OTAZKY KE STATNi DOKTORSKE ZKOUSCE

Materialové sloZeni thlovych brusek (115, 125, 230 mm) z hlediska energetickych
poZadavk( podle OPM (spalovani)

120 -
101.30 Zdroje 115 mm
100 - Vyroba 115 mm
Zdroje 125 mm
go { 76-95 /8.04 Vyroba 125 mm
67.01 Zdroje 230 mm
60 - Vyroba 230 mm
End of Life 115 mm
= 20 m End of Life 125 mm
2 1 End of Life 230 mm
&
@ 20 -
= 5 06 9.36
' 0.00 0.00 0.00 0.400.00 0.000.00 0.00 0.000.00 0.14 0.000.00 2'?8{].{]{] 0.000.00
0 -
= -0.01 <=
EI 2 s ¥ g2 £ & £ £ g7 &8 & £
20 4 & G 2 2 = S 5 5 S 5 5 = =
o © o £ = P - pant —_ [ =% =
= o -2 - =8 i a
a T = = ! o = =
= g — = (@] S o
40 - nc' T 5 :usT; =
5
-47.03 =
00 Material 3
wl

OBJEMOVA METODIKA URGOVANI EMISI KG CO, EKV. A ENERGIE NA VYROBU VYROBKU 42/50 k A oVAN



OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 4

Zahrnuje navrhovana metodika nejak aspekty trvanlivosti a odolnosti vyrobku, resp. riziko jeho poskozeni (a
nasledn& nutné opravy s daldi zatézi pro ZP)? Napf. vyrobek v tenkost&nném krytu nebo s
poddimenzovanym motorem bude v metodice zvyhodnén proti robustnéjSimu konkurentovi. Je vsak
nachylngjsi k poskozeni a celkova skutecna uhlikova stopa pak bude vyssSi. Zaznamena to metodika?

Reseni:
= Autoregulace dle 2009/125/ES

= Neni kalkulovano pro servis vyrobku
= Posuzovany vyrobky na trhu
ekonao ormy, legislativa
Schéma vzajemného ovlivhovani vyrobku
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 4

Trvanlivost a odolnost vyrobku:

sales maturity
T iy
decline N
N\
\
\
V4 \
/ product A product B
V4
/7
V4
/7
launch /,
4
-
time

Product Life Cycle
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 5

Jaky je rozdil mezi pojmem ,produkce” a ,vyroba“ v grafu na obr. 6-77?
Life cycle stage Material or Process Quantity OP indicator Result
Materials production  wood (fuel energy) 9 kg 0.2 OP/kg 1.6 OP

electricity (for drying) 2.3 kWh 0.25 OP/KWh 0.6 OP

Manufactunng electricity (processes) 12 kWh 0.25 OP/KWh 3 0P
All Transport truck transport 1.1 tkm 10 OP/1000 tkm 0.011 OP
Use painting - - 0 OP
End-of-Life landfilling, wood 9 kg - -

TOTAL (rounded): 5.4 OP

Table 6.5 The OQil Point result for the wooden window frame

OPM metoda Zivotni cyklus dfevéného okna
polynet.dk
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

Materialové slozeni dhlové brusky 125 mm z hlediska
energetickych pozadavku zivotniho cyklu podle OPM

(recyklace)
35 1
30.38
30 - 27.54
25 - B Produkce
30 - H Vyroba
B End of Life

Energie [IMU]

10 ~
5.79

° 2.03 16 1sg 278
0.0 _ _ _ _

o o
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 6
Jakeé jsou kritéria pro vybér nejvhodnéjsiho nastroje ke stanoveni emisi CO,? /-\

= Dostupnost nastroje O P e n LC a
= Rozsah dat v

= Zaskoleni pouziti nastroje

= Vybér dopadové metody

= Export dat do SQL S i m aPI'O

= Cena

openLCA, Simapro
simapro.co.uk, openlca.org
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 7

= V praci je Casto zmifiovana lokace vyroby prip. uzivatelské faze vyrobku, jak toto bude feSeno a v jakém
rozsahu?

B coal M nuclearpower (] gas © oil Mothers (hydro)

EU 25
Poland
Greece

Czech Republic
Germany

UK

Spain

Hungary

ltaly
Belgium - [T

France

Energeticky mix
mzp.cz

Bulgary
Romania

1 1§ ] 1 1 1] T T T T

0 10 20 30 40 50 60 70 80 90 100
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 7

= V praci je Casto zmifiovana lokace vyroby prip. uzivatelské faze vyrobku, jak toto bude feSeno a v jakém
rozsahu?

Data z OPM Data z OPM T
: [MJ] [KWh] Urceni emisi CO, pro
Energie na

vyrobu dle
vyrobu [MJ]

energetického mixu
[kg CO, ekv.]

OPM

Data z OPM

[km] Vysledné emise dle

energetického mixu
[kg CO, ekv.]

Schéma urCovani emisi kg CO, ekv. dle energetického mixu
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OTAZKY KE STATNIi DOKTORSKE ZKOUSCE

OTAZKA 8

Jaka bude presnost metodiky? Jste schopen ji néjak stanovit?

= Zavislé na mnozstvi analyzovanych vzorkl jednotlivych vyrobku
= OPM odvozené z LCA

= Rozsah systemu

= Samotné LCA dosahuje cca 65 %

= Rozdilna presnost samotnych metodik

= Qvérfeni s vyrobci
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