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5. TASKS ¢ DEFINITION OF BAGASE

The purpose of this task is

i Selection of the average EU representative model or construction of average
EU model characteristics from several important product subcategories in the
product group

91 Defintion of Standard Basease, i.e. the environmental impact, functionality
and Life Cycle Costs for a reference year measured according to haeghoni
test standards (that would also be used for compliance testing).

i Definition of Realife basecase, i.e. the(estimated) environmental impact,
functionality and Life Cycle Cost in ritd for a reference year with actual
consumer behaviour and ambient conditions.

The Bas€Case is a conscious abstraction of reality, necessary for practical reasons
(budget, timg. Having said that, the question if this abstraction leads to inadmissible
conclusions for certain market segments will be addressed in the impact and sensitivity
analysis.

The description of théasecases is the synthesis of the results of Tasks 1.tvldst of
the environmental and life cycle cost analysis are built on thesecase throughout
the rest of the study and it serves as the pemfireference for Task 6 (technical
analysis of BAT), Task 7 (improvement potential), and Task 8 (policgighaly

5.1. PRODUGSPECIFIBIPUTS

This section describes the technical analysis of typicalestic and commercial ovens
which exist on the EU market. This data will cover the production phase, the
distribution phase, the use phase and the esfdife phase. Bl of materials (BOM) and
resource consumption during product life are some of the important parameters to be
looked at. This will be used as the general input for the bease environmental
impact assessment, in section 5.2.

5.1.1.DEFINITION OBASECASES

The objective of thissection is to define and describe the bassses, based on the

previous tasks and the information recovered from the stakeholders and the literature

review. The bas® | 4Sa | NB dal O2ya0OA2dza 6a0dN) OGAZ2Y
wide variety of existingoroductsin order to be as representative of the European

market as possible. Therefore, the number of baases is optimized to be small

! Necessary input into EcoReport
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enough to enable a simplified analysis of the market but large enough to deal with the
techrological spectrum gbroducts

The appliances covered by Lot 22 are very diverse in how they are designed and how
they are used. The definition of basases had to take into account this diversity, but

the MEEuUP methodology requires the number of beases to be low.As a result,

some appliances that are under the scope of this study will not be covered by the base
cases. This is particularly the cdsesome designs of commercial ovens, which energy
consumption at the EU level was considered too lovibe@oincluded as basease. The
following paragraphs detail the choice of the basses presented inTable5-1.

A Commercial sector

Ovens used in the commercial sector are different frihmose found in the domestic
sector, in terms b technology as well as user behaviour. Different designs and
functionalities are available to meet specific needs of the commercial sélttersales
volumes of some types of applian¢cesich as rack ovenare low, and even if there is
an improvement poagntial in energy efficiency, the savings at the EU level would be
low.

Concerning microwave over(WO) which are used in many foodservice outlets,
little information was available. The technicdifferences between domstic and
commercial MWO were consded small enough noto merit two basecases. The
outcomes of this study regarding domestic microwave ovens will be applicable to
commercial microwave ovens.

As a result, only comisiteam ovens were included as bassses for the commercial
sector.In fad, they represent most of the commercial ovens sold on the EU market in
2007 (see Task 2).

A Separation between appliances using different energy sources

It was decided thatlectric and gas appliances of the same categbryuldbe treated
in two base casesnd not regrouped into ondor two reasons

i First, in order to compare gas and electric cooking appliances, the testing
procedures should be identicalthough the test methods for gas and electric
ovens are based on the same princigledting abrickK), the temperatures and
tolerances are differentConsequerly, comparing the energy consumptions of
two types of ovens is currently impossible

1 Secondly, the comparison between energy sources is difficult. If gas and
electric appliancesvere to be compare in a common schemé.g. energy
labelling scheme)the electricity consumption should be converted into
primary energyconsumption However a unique figure for the whole EU is not
representative of the differences among the Member States (MS) concerning
the electicity mix Using the factor of 2.5 defined for the whole ELAImex Il
of the Energy Services Directifiee production of 1 kWh of electricity requires
2.5 kWh of primary energyelectric appliances would be considered as less

European Commission (DENER Task 5 report
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efficient until the next evaluation of the factor, no matter the innovations in
terms of energy efficiency for this technologyurthermore CQ emissions
from gas and electric cooking do not relate directly to energy consumption. If
primary energy consumption is considd, then gas would appear imost
cooking processes to emit less kan electric(for the same quantity of heat
delivered to the ovenglthough this is not the case Member States where
electricity is generated mainly from renewables or nuclear.

For these two reasons, gas and electric appliances will be considered sepabatily

for the domestic and the commercial sectofiswill give the benefitof stimulaing

the improvement of energy efficiency for both types of appliances. However, it is
important to notice that a conversion factor @5 was used in the Preparatory Study

for Lot 1 boilers and combboilers). Moreover, in the future, working towards a
harmonization of the standards could allow a more accurate comparison of energy
consumption letween the two types of applianceklowever as the ELtommitted to
reduce both energy consumption and GHG emissions, it is not currently possible or
helpful to combine standards (and resulting energy ratings) for gas and electric.

A Portable Ovens

A smallercooking chamber isne solution to reduce energy consumption. Promoting
0KS dzasS 27F I LLX AlFyOSa aiAl SR G2 YSSi GKS
savings.

O
NS

PRODCOM Eurostat data indicates that portable appliances are sold in fairly large
numbers Comments from stakeholders suggest that they have a poor energy
efficiency and so there would bpotential for ecodesign improvement. Technically
there are no reasons why portable appliances should not be regulated in the same way
as larger appliances &g as oven volume isaiterionthat is taken into account.

However, (electric) portable ovens are excluded from the scope of Directive
HANHKNAK/ 9 2y 20SyaQ SHhé&eiihdeedd@tgststavdaid A 2y |
to evaluate the energy consumpti of portableovens, even ithe current test is

applicable for ovens of more than 1i&res capacity(most portable ovens meet this

criterion).

A Synthesis

Although the MEEUP methodology foresees one or basecases (BCsd cover the
entire EU market fo the products considered in each preparatory stufiye BCs
emerged forovens Such a high number of BCs is necessary to appropriately cover the
broad range of technical specifications and functionalitieswans Table5-1 gives an
overview of thefive basecases, products already presented in the previous tasks.

Task 5 report e Europgan_ Commis_sion (DG Eny .
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Table5-1: Description of the baseases

BaseCase Configuration Capacity | Selfcleaning | Total power
BC1- Domestic eletric !Swlt-ln 541 None 3570 W
oven independent

, Freestanding
BC2-Domestic gas dependant(used 58L None 10,500 W
oven )
in cooker)

BQ& Domestic Freestandlng 18 L None 1,150 W
microwave oven independent
BC4 Commercial Freestanding | 155N 1/1|  Chemical | 17400W
electric combi steamer | independent
BC5 (_:ommermal gas Freestandlng 10GN1/1| Chemical To b_e
combi steamer independent determined

* BC2 is a cooker. Thus the total power includes the hobs as well as the oven. This power is however only
indicative and the energy consumption considered in the environmental impact assessment will only
consider the energy consumption of the oven.

5.1.2. DOMESTIC APPLIANCES

5.1.2.1. INPUTSN THE PRODUCTIONASHE

Production phase data related to typicaens consist of the Bll of Materials (BOM)
and the sheetnetal scrap generated durirtpe manufacturing phaseThe BOMhave
already been presented in Task 4.

A Material

equivalents

Because the EcoReport was initially designed as a simple and generic tadl for
Ecodesign pregratory studies, its database does not include some materials found in
domesticovens The list of those materials is presentedliable5-2. The equivalences
were mainly based omassumptionsnade in previos Ecodesigpreparatorystudies.

Table5-2: Material found indomesticappliances covered by Lot 22 not included in

EcoReport
Percentage| Most similar
Material® Detail BC | Weight | of the total material
weight available
Tempered | DoorQ glassn domestic BC1 | 4.1kg 134% 54-Glass for
glass ovens BC2 | 3.8kg 11.1% | lamps
Borosii Turntable of domesti 4Gl for
orosiicate u table of domestic BC3 | 0.65 kg 4.5% 54-Glass fo
glass microwave ovens lamps

2 PTEEPolytetrafluoroethylene
PPSPolyphenylene sulfide
PPOPolyphenylene oxide
POM:Polyoxymethylene (polyacetal)

European Commission (DENER
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Percentage| Most similar
Material® Detail BC | Weight | of the total material
weight available
Enamel Coating used in convectia BC1 | <0.2kg| <06% | 54-Glass for
coating ovens BC2 | <0.2kg| <0.6% |lamps
nickekiron-chromium alloy
with additions of .
Incoloy molybdenum, copper and| BC1 | 1.2 kg 3.9% 256 Stainless
steelalloy | . . . 18/8
titanium used in heating
resistances
PTFE and
0, -
PPS BC3 | 0.025 kg 0.2% 11-PA6
PPO and
B .04 3% 11-PA
POM C3 | 0.041g 0.3% 6
. Used in joints BC1 | 0.05kg 0.2%
Silicone 16 ¢ Flex PUR
BC2 | 0.05kg| 0.1% ¢
Bulk plastic used in
Frigolit packaging for microwave | BC3 | 0.215 kg 1.6% 6-EPS
ovens.

A Weight distribution

In Table5-3, the weight distributbn according to raterial categories is presentett is
important to notice that basease 2 is a gas cooker, and thus its BOM refers to the
complete appliance, includingpt only the oven but alsthe hob.

Table5-3: Composition of thethree domesticbasecases, by category of materials

1 2 3 4 5 6 7
BaseCase |Weight| Bulk Tech. E Non- . |Electron . 5 | Total
. . erro Coating| . Misc.
Plastics | Plastics ferro ics
BaseCase 11 ing | 194 | 500 |24375| 235 | 0 | 125 | 5430 | 30858
Domestic
electric in % 1% 2% 79% | 1% 0% 0% | 18%
oven
BaseCase 2| i, 4 50 424 | 26717 | 2288 0 0 5188 | 34667
Domestic
gas in% | 0% 1% | 77% | 7% | 0% | 0% | 15%
oven
BaseCase 3| i, 4 1077 41 6978 | 2340 | 216 533 | 2361 | 13546
Domestic
Moo S in% | 8% | 0% | 52% | 17% | 2% | 4% | 17%

The complete BOMs should include more coatings. Howewer,enamelled coatings

used in BC1 and BC2 are not available in EcoReport. Coatings in EcoReport are epoxy

]Ly Ot dzRA y 3 DiftK-Sa ay | TSN 1 Y Lda €

Task 5 report
October 2010

Preparatory Study for Ecodesign Requirements of E

European Commission (DG ER i

Lot 22: Domestic and commercial ove



OB
b | Intelligence
Service

based, and thus are inadequate model enamelled coatingsConsequently, Hese
coatings weranot considered

Asall domestichasecases havea high proportion offerrous materials in their BOM

environmentalimpacts of the production and manufacturing phases expected to

be mainly due to this category of materiaBC3has also a high propodn of materials

under the category -Misc, mainly cardboar¢for the packagingand glassy materials.
However,EcoReport provides only a few glassy materit8stglass fiber and 5&lass

for lamps).Thus, the approximations which had to be maddill the BOMs could bias
the environmental analysis.

Regarding the sheeinetal scrap percentage generated during theanufacturing
phase, a rate dd%has been assumed faill basecases.

5.1.2.2. INPUTS IN THE DISTETBON PHASE

Input data related to the distribution pise of the product to be used in the MEEuUP
EcoReport calculations are based on the volume of the packaged product. These
volumes based on the findings of taskare exposed iTable5-4 below.

Table5-4: Volume of packaged product fatomesticbasecases

BaseCase Volume of(?r?tr:rlglged produc
BC1Domestic electric oven 0.292
BC2Domestic gas oven 0.439
BC3Domestic microwave oven 0.092

BC2 has the biggest package voluirexausehis is a cooker, and ngastthe oven.

Two other pieces of information are required in this section
i Isitan ICT or Cons@mElectronics product <15 kg: No
i Isitan installed appliance: No

These parameters are used in EcoReport to motli&/ impacts of the distribution
phase. Consumer electronics and installed appliances have a specific distribution
phase. None of the three domestic base cases are consumer electronics or installed
appliances.

5.1.2.3. INPUTS IN THE USE BHA

A Electricity consumption

Theenergyconsumption during the use phase is expected to be a major contributor to
the environmental impacts of an oveithe annuaénergyconsumption is required as

an input in EcoReport, as well as the product lifetime which was evaluated in the
marke analysis (sedask?2). These inputs will also be used to calculate the Life Cycle
Costs (LCC) of the basases.

European Commission (DENER Task 5 report
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Table5-5: Energyconsumption for eactdomesticbasecase

On-mode Standbymode
BaseCase Corsumption | Number | Duration .| Number
per cycle | of cycle |of a cycle C:e?nhs(;JJ?pc);[\ll(;r)l of hours
(kwh) per year| (hours) P per year
BC1: Domesic 1.1 110 | 15 3 8595
electric oven
BC2: Domestic gas 167 111 15 0 0
oven
BC3: Domestic 0.15 800 | 025 2.2 8560
microwave oven

The energy consumption per cycle and the number of cycle per year was taken from
Table 311 in he Task 3 report.

The calculation of the impacts of gas consumption in EcoReporiniarsdedto be

applied to building heating systems. Congeently, ama! @3 | S 4 t 246 SNJ h
NEBIljdZANBR® ¢2 AyLldzi GKS 3IPDaad2yar?FrikKSWR @
aSt SOGSR Fa FdzStx ALK 'y SFTFFAOASyOe 27
calculated to have an energy input of 1.67 kWh with arciefficy of 86.0%, which is

1.44 kWh.

The standby consumption was estimated at 3W for the domestic electric oven and
2.2W for the microwave oven. In accordance withRegulation 1275/2008C the
equipment sold in the EU after December 2009 should meet théowioig
requirements:

1 Power consumption in off mode must be 1 Watt or less;

1 Power consumption in standby mode which allows reactivation must be 1 Watt
or less;

1 Power consumption in standby mode which allows reactivation and displays
information (such as dack) must be 2 Watts or less.

Ovens are covered by this regulation. However, beases are representative of the
appliances already in stock in the EU. Thus, dleetricity consumption in standby
mode is higher than these requirementsurther, for thegas oven basease,the
standbyelectricconsumptionis not relevant as this BC (including in a cooker) does not
have a timer.

A Number of kilometres over the product liféor maintenance and repair

For all baseases, he number of kilometresravelledfor maintenance and repaiior
oneoven is given iffable5-6.

Task 5 report e Europgan_ Commis_sion (DG Eny 1
October 2010 Preparatory Study for Ecodesign Requirements of E

Lot 22: Domestic and commercial ove



bi - Intelligence
Service
Table5-6: Number of kilometre over the product liféor maintenance and repaiof
domestic products

Number of
BaseCase kilometres over
the product life
BC1: Domestic electric oven 15
BC2: Domestic gas oven 15
BC3: Domestic microwave oven 0

Users were considered to replace their microwave oven when it is no longer working,
so there is no maintenance on this type of appties, and thus no travel over the
product lifetime. For ovenss no stakeholder was able to provide this informatibre,
number of kilometres travelled used in previous preparatory studies concerning
household appliancésvas used.

5.1.2.4. INPUTS IN THE EMI-LIFE PHASE

It is assumed that an important share of tBed S yiate€ialsis recycled and reused.
A Domestic electric and gas ovens

We assumed thabnly 2%by weight ofBC1 and BC&re not recoveredgo to landfill)
during the endof-life phase.

Indeed, in pmciple, almost all materials in thedectric and gasverd Q O2 YLI2 aA A2y | NB
recovered and follow one of the following options:

1 Metals are 100% recycled;

i Paper, cardboard, and plastics are 100% incinerated or thermally recycled
(benefits of energy recovgy;

1 Hazardous waste consists only of electronic components, which are considered
easy to disassemble and are in limited quantity (around 1% of the total
weight).

Regarding the plastic fraction, the following eofdife management options were
estimated br allbaseOl aSaX ol aSR 2y &Gl 1SK2ft RSNAQ FSSRol O
1 Reuse, closed loop recyclingd %

1 Material (or mechanical) recycling§3 %

1 Thermal recycling? %.

4 SeePreparatory Study for Eetesign Requirements of EuP&ot 13: Domestic refrigerators & Freezers:
www.ecocolddomestic.op/index.php?option=com docman&task=doc download&gid=122&Itemid=40
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A Domestic microwave oven

For BC3, stakeholders estimated that 15% to 20% ge@rsg tolandfill. 18% washe
figure used in EcoReporlsqg they considered plasticare treated adollows atend
of-life:

1 Reuse, closed loop recycling5 %
1 Material (or mechanical) recycling %

1 Thermal recyclingB %.

5.1.2.5. ECONOMIC INPUTS

Economic data used for the calculatiarfghe Life Cycle Costs (LCC) were elaborated in
Task 2 (product lifetimeproduct prices,energyrates etc). Table5-7 presents the
lifetimes, sales and stock figurgsvhich are used to assess environmental and
economic impactat EU leveland product prices for alhree domestidbasecaseslt is
considered that consumers are not charged with arsfallation ordisposal costs

Table5-7: EcoReport economic inputs of thllomestic basecases

Product :[Shaelea;c;rr Stockfor the | Product | Maintenance
BaseCase Lifetime Y year 20 price costs
(in years)| 2997 nits) | OAY | OAY ¢
(units)

S\?eln:DomeSt'c electric | 19 | 3990,000| 150,000,000 559 0
BC2Domestic gas 19 | 2.250,00 | 70,000,000| 486 0
oven
BC3Domestic 8 13,870,000 140,000,000 118 0
microwave oven

In addition, Table5-8 presents the energy rates used for each baase.

Table5-8: Energy rates, bpasecase

Electricity Natural gas

BaseCase rate rate
0€KI{? 0 Gj
BC1Domestic electric 0.1658
oven
BC2Domestic gas oven 16.21
BC3Domestic 0.1658

microwave oven

Further, tie discount rateg4%)was provided by the EC and is the same for all base
cases.The overall improvement rios (market over stock) were assumed to be~br
each basecase, this improvement ratio indicates the difference of global efficiency
during the use phasketween the new sales and the current stock.

Task 5 report e Europgan_ Commis_sion (DG EfF; 13
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5.1.3.COMMERCIAL APPLIANCES

Table5-9 presents the material used in EcoReport to replace some of the material

5.1.3.1. INPUTS IN THE PRODL@N PHASE

A Material equivalent

found in commercial ovens that were not available

Table5-9: Material found incommercialappliancescovered by Lot 22 not included in

EcoRepont
This section will be completed once information has been received from the
industry.
Percentage| Most similar
Material Detail BC | Weight | of the total material
weight available
Silicate DoorQ glassin commercial BC4 54-Glass for
glass ovens BC5 lamps
Mineral . . : .
and stove Insulation of commercial BC4 7-Misc(as in
ovens BC5 Lots1 and 2)
wool
Nickekiron-chromium alloy
with additions of i
Incoloy BC4 25- Stainless
molybdenum, copper and 18/8
steel alloy| . . .
titanium usel in heating
resistances
ili [ | of BC4
Silicone | Used |n. door sea.o C 16-Flex PUR
polymer | domestic convection ovens.| BC5

A Weight distribution

Table5-10: Composition of thewo commercialbase-cases, by category of materials
This section will be completed once information has been received from the
industry.

BaseCase

1 2
Bulk Tech.
Plastics| Plastics

Weight

Ferro

Non-
ferro

5

Coating

6
Electron
cs

Misc. Total

BaseCase 5:

Commercial

eletric combi
steamer

ing

in %

BaseCase 6:
Commercial
gas combi
steamer

ing

in %

® The correspondence between materilvas mainly based on the hypothesis made for previous EuP
Preparatory studies.
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5.1.3.2. INPUTS IN THE DIST&RTBON PHASE

Input data related to the distribution phase of the product to be used in the MEEUP
EcoReport calculains are based on the volume of the packaged product. These
volumes arepresenedin Table5-11 below.

Table5-11: Volume of packaged product farommercialbasecases
To be completed

Volume of packaged produc
(in m®)
BC4 Commercial electric combi steame 1.22

BaseCase

BC5:Commercial gas combi steamer

Two other pieces of information are required in this section.sEparameters will be
common for alcommerciabasecases:

1 Isitan ICT or Consuen Electronics product <15 kg: No

1 Isitaninstalled appliance: No

5.1.3.3. INPUTS IN THE USE BHA

A Energ consumption

Theenergy consumption during the use phase is expected to be a major contributor to
the environmental impacts of an oveithe annualenergy consumption is required as

an input in EcoReport, as well as the product lifetime which was evaluated in the
market analysis (se€ask2). These inputs will also be used to calculate the Life Cycle
Costs (LCC) of the basases.

Table5-12: Energyconsumption forthe commercialbasecases
To be completed

On-mode Standbymode

BaseCase Consumption| Number | Duration | Consumption| Number
per cycle | of cycle |of acyclg perhour | of hours
(kwh) per year| (hours) (kwh) per year

BC4: Commercial
electric combi
steamer

BC5: Commercial ga{
combi steamer

A Number of kilometres over the product life

For allcommerciabasecases, te number of kilometresravelledfor maintenance and
repair is given in Table5-13. This data was collected among stakeholders using a
guestionnaire.

October 2010
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Table5-13: Number of kilometre over the product liféor commercial basecases

Number of
BaseCase kilometres over
the product life
BC4: Commercial electric combi 1600
steamer
BC5: Commercial gas combi steame 1600

5.1.3.4. INPUTS IN THE EMILIFE PHASE

To be completed

5.1.3.5. ECONOMIC INPUTS

Economic data used for the calculations of the Life Cycle Costs (Leé@&)aberated in
Task 2 (product lifetime and product pricesnergy rates water and consumables
rates). The product prices wereased oré (i I | S Kf@etibRcR kB BXochures

Table5-14 presents the lifetimes, sales and stockufigs (which are used to assess
environmental and economic impacts at EU levahd product prices forthe
commercialbasecases. The installatioand te disposal costs were considered to be
null, as the machines ararelysent to landfillbut taken careof by recyclers.

Table5-14: EcoReport economic inputs of trdmmercialbasecases
To be completed

Product Product | Maintenance
BaseCase Lifetime SEIEE SIS price costs

. (units) (units) X ,

(in years) OAY OAY €

BC4: Commercial
electric combi steamer
BC5: Commercial gas
combi steamer

Table5-15 presents the energy and water rates, for each commercial fsase.

Table5-15: Energyand water rate by commercialbasecase
To be completed

Electricity Natural gas
BaseCase rate rate
0€K{? 0e KDV

0.1554

Water rate
0eRY

BC4 Commercial electric
combi steamer
BC5:Commercial gas
combi steamer

14.81

Further, tie discount ratg4%)was provided by the E@ndis the same for all base
cases.The overall improvement ratios (market over stock) were assumed to deof.
each basease, this improvement ratio indicates the difference of global efficiency
during the use phasketween the new sales and the current stock.
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5.2. BASECASE ENVIRONMENTMMPACT ASSESSMENT

The aim of this subtask is to assess the environmental impzEfceach basease
following the MEEUP (EcoReport Unit Indicators) for each life syaje:

1 Raw Materials Use and Manufacturing (Production phase)

Distribution;

1
1 Use;
1 Endof-Life

The basecase environmental impact assessment will lead to an identification of basic
technological design parameters being of outstanding environmental netgtaThese
parameters will be listed as they will serve as an important input to the identification
of ecodesign options.

The assessment results are tracked back to the main contributing components,
materials and features of thdomestic and commercial ovens

5.2.1.DOMESTIC APPLIANCES

5.2.1.1. BASeCASEL: DOMESTIELECTRIOVEN

Table5-16 shows the environmental impacts afdomestic electric\een over its whole
life cycle. The total energy consumption for the whole life cycle of the-base 1 is
310GJ, of whiclz9.7 GJ (i.e8.2 MWh) comes from theelectricityconsumption

Table5-16: Life Cycldmpact (per unit) of basecase 1

Life Cycle phases --> PRODUCTION DISTRI- | USE END-OF-LIFE* TOTAL
Resources Use and Emissions Material | Manuf. | Total = BUTION Disposal | Recycl. | Total
Other Resources & Waste debet|  credit
8[Total Energy (GER) MJ 970 250 1220 448| 29332 48 35 12| 31012
Q‘JJ‘;"h'Ch' electricity (in primary ), 220|  149] 378 1| 29287 0 3|  -3| 29664
10(Water (process) Itr 246 2 248 1955 0 2 -2| 2201
11|Water (cooling) Itr 179 69 248 0| 78092 0 15 -15| 78325
12|Waste, non-haz./ landfill g 36475 884| 37359 242| 34326 759 10| 749| 72677
13|Waste, hazardous/ incinerated g 88 0 88 5 676 14 2 12 781
Emissions (Air)
14/Greenhouse Gases in GWP100 |kg CO2 eq. 73| 14 87 28] 1282 4] 1] 3] 1399
. - mg R-11 .
15 Ozone Depletion, emissions eq. negligible
16/Acidification, emissions g SO2 eq. 350 60 410 84| 7547 8 2 6 8047
Volatile Organic Compounds
17/(voc) g 4 0 4 6 12 0 0 0 22
Persistent Organic Pollutants .
-T 47 481 1 197 4
18(POP) ngi-Teq 3 8 8 9 5 0 5 68
19|Heavy Metals mg Ni eq. 278 18 296 12 513 14 0 14 835
® As far as théVIEEUPEcdReport allows the identification of such iadtors.
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Life Cycle phases --> PRODUCTION DISTRI- | USE END-OF-LIFE* TOTAL
Resources Use and Emissions Material | Manuf. | Total | BUTION Disposal | Recycl. | Total
PAHs mg Ni eq. 19 0 19 16 66 0 0 0 100
20|Particulate Matter (PM, dust) g 64 9 73 999 294 77 0 76| 1442
Emissions (Water)
21 Heavy Metals mg Hg/20 238 0 238 0 191 4 0 4 434
22|Eutrophication g PO4 7 0 7 0 1 0 0 0 8

Persistent Organic Pollutants - -
23/(POP) ngi-Teq negligible

Figure5-1 exposes the contribution of each life cycle phase to eachironmental
impact. Several observations can be made from this analysis:

I Material acquisitionis predominant in tle total environmental impact for the

following categories :

0 Waste, nonhazardous / landfill: 8.2% (mainly due to thegalvanised

steelused for thebody)

o Persistent Organic Pollutants (POP) to the air: 69.2% (mainly due to the

galvanized steel used for tloasing)

0 Heavy metals emissions to wates4.8% (mainly due to the stainless

steel used for théneating elements

0 Eutrophication:87.5% (mainly due to the stainless steel used for the

heating elements
andcontributes for the categories:

0 Heavy metals emigms to the air:33.30 (mainly due to the stainless

steel used for thdneating elementy

1 Manufacturingis not impacting any of the categories (less tha2?@).

9 Distribution is dominating in the case of Particulate matter to the air, with
69.3% and contribugs to Volatile Organic Compounds (VOC) emissions to the

air, with27.3%4

1 The use phasémpacts are dominating the total environmental impacts in the

case of :

Total Energy (GER®.6%

Electricity: 981%

Water (process)38.8%

Waste, hazardous / incinerad: 866%
Greenhouse gase81.6%

Acidification (emissions to ai93.8%
Volatile Organic Compounds (VO&:):5%

(@]

O O0OO0OO0OO0OO0OO0oOOo

PAHSs (emissions to the ai6p.%

Heavy metals emissions to the air: 61.4%

"The high contribution of the distribution phaszan be explained by the assption related totransport

intruckkTNBEY GKS NBGI At SNRa Othy Bcheport thdl deBskaét divEspetigyingd K S
NBGFAE SNRA

means of transport ant distances beten the production place of th@ven I y R
warehouse; only the volume of the product is taken into consideration to assess environmental impacts of
the transport. Nevertheless, according to the MEEuP methodology (section 5.3.6, pagen@6hfaneans

of transport (trucking, rail, sear freight and air freight) with assumptions on distascesed for all base
cases. This assumption could be considered as disadvantafpeayspliances mainly produced in Europe
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and contributes in the case of:
o Waste, norhazardous /landfill47.2%
o Persistent Organic Pollutants (POF8:8%
0 Heavy metals emissions to water: 44.0%

i1 Endof-life is not contributing to more tharb.3% of the total environmental

impacts.

m Material m Manufacturing m Distribution m Use m Endof-life
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Figure5-1: Distribution of environmental impacts of BC fier life cycle phase

5.2.1.2. BASECASE?: DOMESTICASOVEN

Table5-17 shows the environmental impacts afdomestic gas oveover its whole life

cycle. The total energy consumption for the whole life cycle ofttheecase 2 id5.2
GJ, of whicl254MJ (i.e.70kWh) comes from theelectricityconsumption

Table5-17: Life Cycldmpact (per unit) of basecase 2

Life Cycle phases --> PRODUCTION DISTRI- = USE END-OF-LIFE* TOTAL
Resources Use and Emissions Material ‘ Manuf. ‘ Total BUTION Disposal | Recycl. | Total
Other Resources & Waste debet|  credit
8| Total Energy (GER) MJ 884 149 1034 647| 13585 51 24 27| 15293
. (’\)/:‘J\;vhlch, electricity (in primary MJ 163 89 259 1 3 0 2 2 254
10| Water (process) Itr 49 1 50 0 1 0 1 -1 50
11| Water (cooling) Itr 95 41 136 0 1 0 10 -10 127
12| Waste, non-haz./ landfill [o] 36353 523| 36875 339 369 851 7| 844 38427
13|Waste, hazardous/ incinerated  |g 10 0 10 7 0 10 1 8 26
Emissions (Air)
14|Greenhouse Gases in GWP100 |kg CO2 eq. 64] 8] 73 40 752] 4 1 3] 868
15|0zone Depletion, emissions mg R-11 eq. negligible
16| Acidification, emissions g SO2 eq. 277 36 313 120 224 8 1 7 664
Volatile Organic Compounds
17|(voc) g 3 0 3 9 10 0 0 0 23
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Persistent Organic Pollutants .
18|(POP) ngi-Teq 476 4 481 2 5 6 0 6 493
19|Heavy Metals mg Ni eq. 133 10 142 17 9 15 0 15 184
PAHs mg Ni eq. 66 0 66 22 9 0 0 0 97
20| Particulate Matter (PM, dust) g 55 6 61 1501 137 77 0 76| 1775
Emissions (Water)
21 Heavy Metals mg Hg/20 101 0 101 1 4 0 4 106
22 Eutrophication g PO4 2 0 2 0 0 0 0 3
Persistent Organic Pollutants - -
23 (POP) ng i-Teq negligible
Figure5-2 exposes the contribution of each life cycle phase to each impact. Several

observations can be made from this analysis:

I Material acquisitionis predominant in the total environmental impact for the

following categries :

0 Electricity consumption: 64.2% (mainly due to the steel used for the
casing and the glass used for the door)

o0 Water (process): 98%(mainly due to the glass used for the door)

0 Waste, norhazardous /landfill94.6% (mainly due to the steel used for
the casing)

0 Persistent Organic Pollutants (POB®.6% (mainly due to the steel
used for the casing)

0 Heavy metals emissions to the afi2.3%(mainly due to the steel used
for the casing and the brass used in elements in contact with gas)

0 PAHs (emission® tthe air): 68.0% (mainly due to the alunum used
for the door handle)

0 Heavy metals emissions to wat&5.3% (mainly due to the steel used
for the casing)

o Eutrophication66.7%6(due to most metals and tec. plastics)

and contributes for the categories:
0 Waste, hazardous / incinerated: 38.5% (mainly due te6PA
o0 Acidification, emissiongt1l. @4 (due to most metals)

Manufacturing is the phase wher&5.0%o0f the electricity is consumedut
the overall energy consumption of the manufacturing phase is biiBpof the
total energy consumption.

Distribution is not dominantfor the category
o Particulate Matter (PM, dustB4.6%
and contributes to:
0 Waste, hazardous / incinerated6.%%o
o0 Volatile Organic Compounds (VOC) emissions to th8%&i%
0 PAHSs (emissions the air): 22.7%

The use phasémpacts are dominating the total environmental impacts in the
case of :

0 Total Energy (GERB.8%

0 Greenhouse gase86.6%

and contributes in the case of:
o Acidification, emission83.7%0
o Volatile Organic Compounds (VOC): 43.5%
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i1 Endof-life is contributing tathe category:

0 Waste, hazardous / incinerate®0.8% (this was not the case for BC1

as the majority of this impact came from the electricity consumption

during the use phase. For gas ovens, the use phase is less significant.
Therefore, in relative terms, the share of the eofife phase is

greater even if in absolute terms the impact from this stage is quite

similar for both base&ases12g for BC1 an8g for BC2)

bi
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Service

It is important to notice that this oven has no electric qument and thus no standby
energy consumption. Including a 3W standby consumption like for-base 1 would

increase the Total Energy consumption2te.4 GJ (of which 8.GJ electricity), which is
still more than 30% lower than the total energy consumptas basecase 1.

Figure5-2: Distribution of environmental impacts of BC j2er life cycle phase

5.2.1.3. BASECASE3: DOMESTI®/IICROWAVEVEN

Table5-18 shows the environmental impacts af domesticmicrowaveoven over its
whole life cycle. The total energy consumption for the whole life cycle of the-dzse
2 is13.3 GJ, of whici2.0GJ (i.e3.4 MWh) comes from theelectricityconsumption

Table5-18: Life Cycldmpact (per unit) of basecase 3

. PRODUCTION DISTRI- | USE END-OF-LIFE* TOTAL
Life Cycle phases -->
Resources Use and Emissions Material | Manuf. | Total | BUTION Disposal | Recycl. | Total
Other Resources & Waste debet| credit
8| Total Energy (GER) MJ 1118 187| 1305 176| 11675 182 74| 107 | 13263
o CI\’AfJ‘;"h'Ch' electricity (in primary | 280/ 99| 379 0| 11666 0 16| -16| 12029
10| Water (process) Itr 328 3 331 0 781 0 13| -13 1099
11| Water (cooling) Itr 274 52 325 0| 31102 0 34| -34| 31393
12| Waste, non-haz./ landfill g 52840 591 | 53431 112| 14056 2993 51| 2942 | 70540
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