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10:00C 1030 ZSfO?YSZ d¢?dzNJ RS il ofSés aOKSR
Introduction to the Ecodesign Directive,

10:30¢ 11:10 Lot 22 ¢ Tasks 1 to 4: Main outcomes on domestic ovens

11:10¢ 11:30 COFFEE BREAK

11:30¢ 12:15 Lot 22 ¢ Tasks 5 & 6: Base-case assessment and BAT/BNAT analysis

12:15¢ 13:00 Lot 22 ¢ Task 7: Improvement Potential, Open Discussion

13:00¢ 14:00 LUNCH BREAK

14:00¢ 14:40 Lot 23 ¢ Tasks 1 to 4: Main outcomes on domestic hobs and grills

14:40¢ 15:25 Lot 23 ¢ Tasks 5 & 6: Base-case assessment and BAT/BNAT analysis

15:25¢ 15:45 COFFEE BREAK

15:45¢ 16:30 Lot 23 ¢ Task 7: Improvement Potential, Open Discussion

16:30¢ 17:00 Lot 22 & 23 : Final steps and conclusions
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Pioneer in quantification tools and support for decismaking

Specialists in the measurement environmental and health quality of products and
services in France and Europe

At the interface of the environment and products, a large range of services for publ
and private decisions makers

Life cycle assessment Energy
Agrifood
Environmental labelling of products Construction
_ Retalil
Ecodesign of products Industry
: : Transport
Greening the supply chain Waste
Services

Assessment of public policies
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Since 1989,
our references
include:

Impact quantification
Environmental evaluation,
Energy statements,
LCA

AND HUMAN
HEALTH
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http://www.lexmark.fr/uncomplicate/site/home/0,7085,256846_0_0_fr,00.html
http://upload.wikimedia.org/wikipedia/fr/3/30/Airbus.svg

ERA Technology E R A
Reliability and Failure Analysis

TECHNOLQOGY

e L A Established 1925, employs 240 people

A Services

I Regulatory compliance and engineering consultancy
A electrical, electronic and mechanical systems

I Bespoke electronic design

A Impartial engineering reliability, failure investigation
and analysis:

I electronic, electrical and mechanical across all product sectors,
technologies and materials

A Environmental regulatory compliance worldwide including:
I chemical substance restriction and regulation
I eco-design
i end-of-life

ERA Technology Ltd



ERA Technology E R A
- Environmental regulatory compliance

TECHNDIOLOGY

A We track environment product regulation worldwide

A We advise industry, trade associations, government, regulators and
enforcement bodies

ERA Technology Ltd
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Service

Directive 2009/125/EC of the European Parliameérdmework
Directive for the setting ofecodesigirequirements forlEnergy
relatedProducts ErB
U Promotion of sustainable development through free movement of
energy using products, environmental protection and increased
security of energy supply
U Better regulation: efficient decision making, consultation and self
regulation

G 9 v Séldkd product means any good that has an impact on energy
consumption during use which is placed on the market and/or put into

a SNIAOSE
This Directive supersedes the formtemPDirective (2005/32/EC)
which covered only Energysing Products.
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Scope of the Directive:

U All Energyrelated Products (except transport)
U Specifigoroduct categories for ecodesigrrequirements

Measures of action:

U Setting ofecodesigrequirements [mplementing Measures)
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Implementing Measures

U could be proposed for product categories which:
A represent a significant volume of products placed on the EU
market (> 200.000 units/year),
A involve a significant environmental impact, and
A present a significant potential for improvement

U are to be based on
A environmental assessments / relevant product characteristics
and functionality
A products and technologies available on the market should be
taken as reference

U IM should preserve the interests of industry, consumers and

other stakeholders
10
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From a Preparatory Study to Implementlng Measures

c Working Plan European Commission

e Consultation Forum * Impact H
assessment
e Regulatory Committee

I e EU Parliament

Adoption w

L,

Consultants
Eco-design

Preparatary Study

11
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2006: 14 lots DG ENER (completed) 2007: 5+1 lots DG ENER (completed)
lot 1 boilers and combboilers lot 15  solid fuel'small

lot 2 water heaters combustion installations
lot 3 personal computers lot 16  laundry dryers

lot 4 imaging equipment lot 17  vacuum cleaners

lot 5 consumer electronics (TV) lot 18  complex setop boxes
lot 6 standby and ofimode losses lot 19  domestic lighting

lot 7 battery chargers and external power supplies + simple settop boxes

lot 8 office lighting 2008: 8 lots DG ENER

lot 9 (public) street lighting lot 20 individual room heating
lot 10  residential room conditioning appliances lot 21  central heating (hot air)
lot 11  electric motors 1150 kW, pumps, circulators, fans lot 22 ovens

lot 12  commercial refrigerators and freezers lot 23 hobs and grills

lot 13  domestic refrigerators and freezers lot 24 washing machines, etc. PRO

lot 14  domestic dishwashers and washing machines 10125  coffee machines
lot 26  network standby

2009: 3 lots DG ENTR

lot 4 industrial furnaces and ovens
lot 5 machine tools

lot 6 air-co and ventilation systems

12

2008: 3 lots DG ENTR

lot 1 commercial refrigerators and freezers
lot 2 transformers (power and distribution)
lot 3 DVD players, video projectors, etc.
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inteligence 22 oL oGy Methodology

A uniform approach adopted for all the lotglethodology forEco-
design ottnergy-usingProducts- MEEUP:

Tasks1to 5 P_rese_nt
situation
Tasks 6 t0 8 Improvement

potential

13
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Econ. and Market Analysis

g Technical Analysis
A 4
g Assessment of Base-case

BAT 7 BNAT analysis

Improvement Potential

Macro Analyses
(Policy, Impact,...)

N e 4 . .4
e e e I N M v IO

14
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Task 1I- Definition:

A Define the product category and define the system boundaries of the
WL [ eAy 3 -dedighf RQ F2NJ SO2

A ldentify the harmonised test standards and additional sesipecific
procedures for productesting

A ldentify the existing relevant legislation, voluntary agreements, and
labelling initiatives at the EU and MS level, as well as outside Europe

1.1 Product category and performance assessment

1.2 Test Standards
1.3 Existing legislation (including labelling and voluntary programs)

15
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Task 21 Economic & market analysis:

A Place the product group within the total of EU industry and trade policy

A Provide market and cost inputs for the Elile environmental impact
of the product group

A Provide insight in the latest market trends

A Provide a practical dataset of prices and rates to be used in a Life Cycle
Cost (LCC) calculation

2.1 Generic economic data

2.2 Market and stock data

2.3 Market trends

2.4 Consumer expenditure base data

16
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Task X Consumer Behaviour and Local Infrastructure:

A Quantify relevant useparameters that influence the environmental
impact during productife and that are different from Standard test
conditions

Aldentify barriers and restrictions to possible edesign measures, due
to social, cultural or infratructural factors

3.1 Reallife efficiency
3.2 Endof-life behaviour
3.3 Local infrastructure

17
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Task 4 Technical Analysis Existing Products:

A General technical analysis of current products on the EU market during
the whole life cycle

Aho2SOUATS Aa (2 OF LXWdz2NE GKS YI NJ
products

A Functional analysis of the system to which the product belongs (e.g.
heating/ventilation), including a rough estimate of the overall impacts

4.1 Production phase

4.2 Distribution phase

4.3 Use phase (product)

4.4 Use phase (system)

4.5 Endof-life phase

4.6 Recommendations on mandates for measurement standards 1s
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Task 5 BaseCases:

A Building on the results of Taskg 4,
G2yS 2NJ 062 | @SNIF IS 9! |ehHEak dzbde o A
RSTAYSR |Gl &IXKES T2 NJalSK 27 6 K2t S 2 F
A On these Bas€ases most of the environmental and Life Cycle Cost
analyses will be built throughout the rest of the study

AThe BaseCase is a conscious abstraction of reality

(5.0 Base case definition)

5.1 Productspecific inputs

5.2 BaseCase Environmental Impact Assessment
5.3 BaseCase Life Cycle Costs

5.4 EU Totals

5.5 EU27 Total System Impact o
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Task & Technical Analysis BAT:

ACSOKYAOIf lylfeara 2F I ROl yOSR
A Provides part of the input for Task 7 (identification of BAT)

6.1 State of the art in applied research for the product
(prototype level)

6.2 State of the art at component level
(prototype, test and field trial level)

6.3 State of the art of best existing product technology outside the EU

l.fl

20
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Task ¢ Improvement potential:

A ldentify design options, their monetary consequences in terms of Life
Cycle Cost for the consumer and their environmental costs and benefits

Life Cycle Costs: indicate whether design solutions might negatively or
LI2aAdGA@gSte AYLI OO GKS dGz2a0Ff 9! O2ya
life (purchase, running costs, etc.)

A Pinpoint the solution with the Least Life Cycle Costs (LLCC) and
the Best Available Technology (BAT)

7.1 Options

7.2 Impacts

7.3 Costs

7.4 Analysis LLCC and BAT

7.5 Longerm targets (BNAT) and systems analysis

21
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Task & Scenario, Policy, Impact and Sensitivity analysi

A Summarise and total the outcomes of all previous tasks

A Look at suitable policy means to achieve the potential e.g. implementing
LLCC as a minimum and BAT as a promotional target, using legislative o
voluntary agreements, labeling and promotion

A Scenarios 1996 2020 quantifying the improvements that can be achieveo
vS. a BusinesasUsual scenario

A lmpacts on consumers and industry
A Robustness of the outcome

8.1 Policy and scenario analysis
8.2 Impact analysis industry and consumers
8.3 Sensitivity analysis of the main parameters

22
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Task & Scenario, Policy, Impact and Sensitivity analysi

Example scenarios:

60 | —=— BAU
=== Option: LLCC

50 . =
—&— Option: BAT

Total
energy o 40
consumption
30
20

2005 2010 2015 2020

23
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Econ. and Market Analysis

g Technical Analysis
A 4
g Assessment of Base-case ’

BAT 7 BNAT analysis

Improvement Potential

Macro Analyses
(Policy, Impact,...)

N | . .4
e e e I N M v IO

24
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- ZSfO?YSZ d¢?dzNJ RS il 0f Sé aO0OKSR
Introduction to the Ecodesign Directive,

10:30¢ 11:10 Lot 22 ¢ Tasks 1 to 4: Main outcomes on domestic ovens

11:10¢ 11:30 COFFEE BREAK

11:30¢ 12:15 Lot 22 ¢ Tasks 5 & 6: Base-case assessment and BAT/BNAT analysis

12:15¢ 13:00 Lot 22 ¢ Task 7: Improvement Potential, Open Discussion

13:00¢ 14:00 LUNCH BREAK

14:00¢ 14:40 Lot 23 ¢ Tasks 1 to 4: Main outcomes on domestic hobs and grills

14:40¢ 15:25 Lot 23 ¢ Tasks 5 & 6: Base-case assessment and BAT/BNAT analysis

15:25¢ 15:45 COFFEE BREAK

15:45¢ 16:30 Lot 23 ¢ Task 7: Improvement Potential, Open Discussion

16:30¢ 17:00 Lot 22 & 23 : Final steps and conclusions

25
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ENER Lot 22: Domestic ovens (electric, gas, microwave),
iIncluding when incorporated in cookers

‘ask 1 - Product Definition

26
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Task 1.1 ¢ Findings Lot 22

1.1. Product Definition

In this studyan oven is anenclosed compartment where the
power/temperature can be adjusted fdweating, baking and drying food and
used for cooking.

Prodcom code

Prodcom category

27.51 Manufacture of electric domestic appliances
27.51.27 Microwave ovens
27.51.28 Other ovens; cookers, cooking plates, boiling rings; grillers, roasters
27.51.28.1( Domestic electric cookers with at least an oven and a hob (including combined g
electric appliances)
27.51.28.5( Domestic electric grills and roasters
27.51.28.7( Domestic electric ovens for buildiig
27.51.28.9( Domestic electric ovens (excluding those for buildmgmicrowave ovens)
27.52 Manufacture of non-electric domestic appliances
27 59 11 Domestic cooking appliances and plate warmers, of iron or steel or of
T copper, non electric
27.52.11.13 Iron/steel gas domestic cooking appliances and plate warmers, with an oven

(including those with subsidiary boilers for central heating, separate ovens for bg

gas and other fuels)

27
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inteligence T N AT o Task 1.1 ¢ Findings Lot 22

1.1. Product Definition
An the scope

The following product types are considered to be within the scope of the
Lot 22 study:

U Built-in oven
V Electric or gas

\/ Naturalor forced convection

28
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pteligence T ECHNOLOGY Task 1.1 ¢ Findings Lot 22

1.1. Product Definition
An the scope

The following product types are considered to be within the scope of the
Lot 22 study:

U Range cookers

VV Only the oven part is considered
In this study

29
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inteligence T N AT o Task 1.1 ¢ Findings Lot 22

1.1. Product Definition
An the scope

The following product types are considered to be within the scope of the
Lot 22 study:

U Microwave oven

\/ Generates microwave radiation to cook
food

V Possible additional grill or convection
cooking features
30
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inteligence T N AT o Task 1.1 ¢ Findings Lot 22

1.1. Product Definition
An the scope

The following product types are considered to be within the scope of the
Lot 22 study:

= |
L= \

U Toaster / grill ovens

V Usually portable appliances

31
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1.1. Product Definition
An the scope

The following product types are considered to be within the scope of the
Lot 22 study:

U Roaster ovens
\/ used to roast food

32
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1.1. Product Definition
An the scope

The following product types are considered to be within the scope of the
Lot 22 study:

U Steam ovens
V superheated steam at up to 30C
Vgrill, bake, defrost and reheat 33
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1.1. Product Definition
An the scope

The following product types are considered to be within the scope of the
Lot 22 study:

U Commercial ovens
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1.1. Product Definition

A Out of the scope

The following product types are considered NOT to be within the scope
of the Lot 22 study:

U Industrial ovens

Rer ent. |

35
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1.2. Test Standards

Task 1.2 ¢ Findings Lot 22

A Main test standards relevant for domestic ovens

Domestic gas ovens

Domestic electric ovens

Domestic microwave ovens

wEN 30 2.1 for natural

convection ovens
(net volume in litres, the energ
consumption for preheating
and the energy consumption
per test cycle)

wEN 30 2.2 for forced
convection ovens

«EN 15181:2009: brick test
which might be replacing
EN 30 2.1

/

wEN 50304/60350:20009:
WOKATEfESR S

wEN 61817:2001.: test for
portable ovens

wEN 60705:1999: Includes
ad ehRrgy feffriencys a U
measurement procedure
based on heating water and
guoted as %

36
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1.3. Existing Legislation

At EU level:

Task 1.3 ¢ Findings Lot 22

Scope

Legislation

Environmental Legislation

Entire Product

Waste Electrical and Electronic Equipment Directive 2002/96/EC

Restriction of the use of certain Hazardous Substances in electric and
electronic equipment Directive 2002/95/EC

The REACH regulation, 1907/2006 (superseding the Marketing and U
Directive regarding substance restrictions)

Energy Legislation

Entire product

Directive 2002/40/EC of 8 May 2002 implementing Council Directive
92/75/EEC, with regard to energy labelling of household electric oven

Standby and offnode power
consumption

Commission Regulation (EC) N&¥5/20080f 17 December 2008

Legislation related to Safety

Entire product

General Product Safety Directive 2001/95/EC

Low Voltage Directive 2006/95/EC

Electromagnetic Compatibility (EMC) Directive 2004/108/EC

Materials and articles intended to come into contact with foodstuaffs
Regulation 2004/1935/EC

Appliances burning gaseous fu2i309/142/EC (e®90/396/EEC

37
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ENER Lot 22: Domestic ovens (electric, gas, microwave),
iIncluding when incorporated in cookers

Task 1 ¢ Conclusions

U Panel of products is identified and defined.
U Existence of EN test standards for domestic ovens

U Various legislations exist throughout the world but a
direct comparison between these is difficult as the scope
and test standards are different

38
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ENER Lot 22: Domestic ovens (electric, gas, microwave),
Including when incorporated in cookers

‘ask 2 - Economic and Market
Analysis

39
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Service TECHNOLOGY Market data

U Salesin 2007: Data bought to GfK Retail & Technology
U Stockin 2007: Sales x lifetime (adjusted)

U Forecasts:

A Constant ownership rate. Increase of the stock together with
the number of households in EU.

A Current trends followed:
w Towards more electric butlh ovens

40
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Lot 22 - Task 2 ¢ Sales

Bliclectlic Bl electric cooker | FS Electric cooker g B
oven cooker cooker
Sales |growth  Sales |growth  Sales |growth  Sales |growth ~ Sales |growth
2007 5,319,98¢C 1,729,381 1,941,723 2,183,42¢ 1,476,157
2010 | 5,481,181 1.0% 1,792,389 1.2% 1,884,051 -1.0% 2,105,762 -1.29% 1,476,157 0.0%
2015 | 5,760,77¢ 1.09% 1,902,548 1.2% 1,791,714 -1.09% 1,982,413 -1.29% 1,476,157 0.0%
2020 | 6,054,634 1.0% 2,049,581 15% 1,686,761 -1.2% 1,866,289 -1.29% 1,454,14¢ -0.3%
2025 | 6,363,481 1.0% 2,207,981 15% 1,587,958 -1.2% 1,756,967 -1.29% 1,432,466 -0.3%

41
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Sales in million of units

0 T T T T T T T T T T T T T T T T T T 1

N}
N4

Q &) Q
N N QO
Q )

& S 5 5
— Bl electric overn—BI electric cooke+—FS Electric cooke—FS gas cooke—FS Mixed cookel
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Lot 22 - Task 2 ¢ Sales

Conventional Combined Microwave oven

microwave oven microwave oven with grill

Sales growth Sales growth Sales growth
2007 7,699,671 1,485,986 4,685,875
2010 8,219,11¢ 2.2% 1,586,23¢ 2.2% 5,001,997 2.2%
2015 8,681,224 1.1% 1,675,41¢ 1.1% 5,283,226 1.1%
2020 9,034,074 0.8% 1,743,516 0.8% 5,497,964 0.8%
2025 9,170,401 0.3% 1,769,82¢ 0.3% 5,580,924 0.3%

43
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Service TECHNOLOGY

Blielectric Bl electric cooker | FS Electric cooker e FSMixed
oven cooker cooker

Stock |growth| Stock |growth| Stock |growth| Stock |growth| Stock |growth

2007 | 95,000,000 15,000,000 35,000,000 50,000,000 20,000,000

2010 | 97,878,595| 1.0% |15,454,515 1.0% | 33,960,465 -1.0% | 49,253,744, -0.5% |20,301,503 0.5%

2015 | 103,893,957 1.2% |16,648,902 1.5% | 31,488,704 -1.5% | 48,034,652 -0.5% |21,337,083 1.0%

2020 | 110,279,008 1.2% |17,935,596 1.5% | 29,196,846 -1.5% | 45,680,476] -1.0% |20,808,964 -0.5%

2025 | 115,904,349 1.0% |18,850,491 1.0% | 27,765,910 -1.0% | 43,441,678 -1.0% |20,808,964 0.0%

45
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Lot 22 - Task 2 ¢ Stock

Conventional Combined Microwave oven

microwave oven microwave oven with grill

Stock growth Stock growth Stock growth
2007 69,297,09/ 13,373,874 42,172,87¢
2010 71,821,84¢" 1.2% 13,861,13" 1.2% 43,709,393 1.2%
2015 73,635,431 0.5% 14,211,14¢ 0.5% 44,813,11( 0.5%
2020 74,746,61¢ 0.3% 14,425,59¢ 0.3% 45,489,352 0.3%
2025 75,497,078 0.2% 14,570,43( 0.2% 45,946,064 0.2%
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Task 2.4
Consumer Expenditures

-

U Observed average appliance prices (VAT included - 2007)

Product price range (€)
Appliance
Low range High range |[Average price
Type of energy Gas ovens 200 600 330
source Electric ovens 350 1,500 493
Microwave 50 1,500 117
appliance | Freestanding 300 1,500 411
Built-in 300 1,500 489

49



picl ERA

Intelligence
Service TECHNOLOGY

ENER Lot 22: Domestic ovens (electric, gas, microwave),
Including when incorporated in cookers

Task 2 ¢ Conclusions

U All categories are sold in a number of units above the indicative
value of 200,000 units per year as set in the Ecodesign Directive

U Microwave ovens account for the largest portion of sales,
followed by builtin ovens and range cookers

U The stock of gas appliances is decreasing while the stock of
electric appliances is sharply building

U Microwave ovens are reaching saturation in some Member

States
50
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ENER Lot 22: Domestic ovens (electric, gas, microwave),
iIncluding when incorporated in cookers

‘ask 3 - Consumer Behaviour
Analysis

51
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U0 Consumption per use and per oven from consumer behaviour
In EU (2007¢ defined in consultation with CECED

Dish frequenc Per year Lifetime
Product d y Per use _ 4

/year (cooking only)| (years)

Electric Oven 110 1.1 kWh 121 kWh 19

6 MJ 660 MJ
Gas Oven 110 19
(1.67 kwh) (183 kWh)
Microwave Oven 1200 0.056 kWh 91 kWh 8

52
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Intelligence
Service TECHNOLOGY

U Cooking habits defers between Member States:
V' Dish frequency
V' Average duration of a cooking cycle

U Other factors affecting the energy consumption:
V' The seHcleaning functionality

V' The staneby power options

53
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bl Opetigere Toaivoltoy Behaviour

U Level of consideration by customers of different criteria for over

purchase
L Level of consideration by customers
Criteria : :
Very Low Low High Very High
Technology/ N Ny
performance
Functionality * X
Size *X
Fuel Used *X
Design * X
Price X *

X: high end ovens
*: low end ovens

54
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ENER Lot 22: Domestic ovens (electric, gas, microwave),
iIncluding when incorporated in cookers

Task 3 ¢ Conclusions

U Energy consumption variation of up to 30% within the same
oven type can be observed due to differences in oven use
(due to cooking habits, type of meal, etc)

U The self cleaning functionality or the stabg power options
affect the energy consumption

U Price and technical performance are 2 critical parameters
when purchasing ovens/microwaves
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Dr Paul Goodman,
Reliability and Failure Analysis Group
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BECTRONICSYSTRMS | & 4@- ) CONSULINRCY SHIVICES State-of-the-art 2D and =3 Ughtningtestand
Advanced technology for o _— Blectrical, mechanica and 3D electromagnetic consultancy servicss for

satellite communications, materidls technology. EMC ‘ design, modelling. the design and
avionics, radar and and RF assessments. Safety ‘ analysks and simulation - certification of aerospace

survelllance applications. engineering. Fallure analysis, software. and ground structures,

DG ENER Lot 22 Ecodesign preparatory study
Task 4 Domestic Ovens
Technical Analysis of existing products

conducted on behalf of the European Commission, DG ENER,
by ERA Technology and Bio Intelligence Service
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Task 41 Technical analysis Enoé /

with b| O ptelligence

Service

AEnergy source
I Electric ovens
I Gas ovens
I Microwave ovens
I Combination microwave ovens (with radiant heaters)
AType
I Built-in
| Standalonei Air angeo with hobs, gri
I Portable ovensi usually electric
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Construction and components ERA
- Include

TECHNOLOGY ’

with b| éﬁtenigce

Service

AcCoated steel

AThermal insulation

ADoor glass

AHeating elements or gas burners
AFans for forced convection
AGas igniters

ATemperature control, mechanical or electronic
controllers

ADoor seals and vents
AI\/Iagnetron and RF power supply (microwave)
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ERA

TECHNOLOGY
with o] O

Energy consumption in use

AEnergy consumption measurement standards for
I Electric ovens
I Gas ovens
I Microwave ovens

I But not for portable although method is applicable to all >12
litres

AMandatory energy labels for electric ovens (not
portable)

AData for electric and gas domestic ovens (not
portables) provided by CECED

I Some preliminary test data for MWOs (using new test method)
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ERA

Energy consumption in use - electric Eeelos g
with oj Oz
Wet brick test energy consumption of electric ovens O
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Energy consumption in use - gas

ERA

TECHNOLOGY ’

: D
with oj oz

Energy consumption (MJ)

10

Gas oven wet brick test results Pink = fan
Blue=no
fan

= *
LS 03‘ s :
?‘.‘m *
* ‘:‘; '3
I I I I
30 50 70 90 110

Cavity volume (litres)
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Oven energy consumption ERA /

Wlth bl O eligence

Service

ASignificant variation in energy consumption
I Most energy is consumed heating interior of oven during test

I Older models tend to consume more energy than new (as they
have a larger thermal mass)

I Results show that there some ovens that consume more than
double the energy of the best ovens
Aovens with cavity volume just above minimum size for
range
i66l = | arge & energy band AAO

i64l = medium & energy band nAO

AEnergy label based on energy consumption / litre would be more fair
to manufacturers and give better information to consumers
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Oven energy consumptioni cont 0 d ER@OAg’

Service

AEnergy from cooling cycle not included Iin test (but
relatively small)

APortable ovens not routinely tested
(but there is evidence that they have poor energy
consumption)

AEffect of insulation 1 small % of total consumption
during short cooking times and so also in tests

I Evidence that test times have decreased by ~ 10 minutes since
Introduction 7 due to oven design improvements

AOK if cooking times have similarly decreased but there is no
data.

AAccessories excluded from tests (so no data to inform
consumers)
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Performanceil thermal insulation Enoé’

with o] O

A Performance of insulation more Important with longer
cooking times 1 small impact in standard test (most have
duration < 50 minutes)

i During first ~30 minutes of test most heat is absorbed by interior of
oven and very little passes through insulation

I Performance of insulation would be more significant with cooking times
> 1 hour

I No published data on actual cooking times in EU (although standard
test based on perceived average EU recipe times from SAVE Il study)

I US R&D showed that heat consumption for each cooking cycle of
pyrolytic ovens is superior to equivalent conventional ovens due to
higher density insulation

APyrontic ovens also use reflective coatingsi effective only at cleaning
temperature

A overall pyrolytic ovens consume more energy if pyrolytic cleaning is
used regularly

64

ERA Technology Ltd



Microwave ovens Enoé /

with o] O

ANo energy labels and little consumption data available
Alndustry believes improvement potential is small

I 2004 Top Runner (Japan) report showed significant variation in
consumption (but tests included old models)

ACECED preliminary measurements based on new test
method (not yet approved)

I Test appears to be representative
I Shows some variation in energy consumption
AE.g. Solo MWO range = 48.7 to 64.4Wh consumed in test
I AllMWOs range = 48.7 to 79.6 Wh

I Cavity volume has no effect but convection heating increases
energy consumption significantly (~13%)
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EU Standards ER@OA’ /

Wlth bl O eligence

Service

AEIectric, gas and microwave ovens energy consumption
measurement standards exist (being revised)

I Are these suitable for eco-design requirements?

I Is time at operating temperature sufficient?

I Tests need to be representative of real cooking in the EU
ABut there is very little data (only SAVE Il from 2000)

A Oven measurement method can be used for portable ovens
of >12 litres (so would include most on EU market)

I Not routinely measured so not known if test reproducible

ANO measurement standards for combination microwave
ovens - in combined mode

I Grill has a small effect but MWO with convection heating have
higher energy consumption in test (but use less in real
cooking)
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Conclusions ER@OA”

with o] O

A Materials data supplied for base -case calculations
AEnergy consumption of ovens varies

A Microwave ovens appear to be energy efficient I smaller
range of energy consumption than heat ovens

A should include portable ovens as sold in large numbers but
Nno energy consumption data I standard measurement
method in principal suitable for >12 | ovens
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Thank you

Questions

|||||||||||||||



bio

/b ERA

Intelligence

-

Agenda of the meeting

Service z TECHNOLOGY

- ZSfO?YSZ d¢?dzNJ RS il 0f Sé aO0OKSR
Introduction to the Ecodesign Directive,

10:30¢ 11:10 Lot 22 ¢ Tasks 1 to 4: Main outcomes on domestic ovens

11:10¢ 11:30 COFFEE BREAK

11:30¢ 12:15 Lot 22 ¢ Tasks 5 & 6: Base-case assessment and BAT/BNAT analysis

12:15¢ 13:00 Lot 22 ¢ Task 7: Improvement Potential, Open Discussion

13:00¢ 14:00 LUNCH BREAK

14:00¢ 14:40 Lot 23 ¢ Tasks 1 to 4: Main outcomes on domestic hobs and grills

14:40¢ 15:25 Lot 23 ¢ Tasks 5 & 6: Base-case assessment and BAT/BNAT analysis

15:25¢ 15:45 COFFEE BREAK

15:45¢ 16:30 Lot 23 ¢ Task 7: Improvement Potential, Open Discussion

16:30¢ 17:00 Lot 22 & 23 : Final steps and conclusions
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b.mlﬁ ERA

Intelligence
IOServi%e TECHNOLOGY

ENER Lot 22: Domestic ovens (electric, gas, microwave),
Including when incorporated in cookers

‘ask 5 ¢ Assessment of
Base-cases
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-
\ Lot 22 Task'S
AP ’ ‘
b I Olntelligence E R A

intelligence. T EcHnOLOGY Definition of Base-case

U Separation between appliances using different energy
sources

V Different testing procedures

VImprovement will be assessed independently for each
technology

V' No influence on policy recommendations
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-
Lot 22 Task 5

bi ?&f&%%snce EHNRDL‘DG\Y Definition of Base-case
Domestic Base-cases for the Lot 22 study:
. . . Self- Total
Base-case Configuration | Capacity :
cleaning | power
BC1- Domestic |Built-in
. ! . ! o4 L None 3,570 W
electric oven independent
. Freestanding
BC2 Domestic 10,500W
dependant 58 L None
gas oven : (oven + hobs
(used in cooker
BC3 Domesti Fr ndin
C3 Domestic eestanding 181 None 1150 W

microwave oven

Independent

72



Lot 22 Task 5 c‘lnputs (1/6)

bl Ogsig Teeinolter Production phase
1 2
3 4 5 ° 7
Base-case |Weight| Bulk Tech. Non- | Electro _ Total
_ _ Ferro Coating _ Misc.
Plastics | Plastics ferro nics
BCL 1 ing | 194 | 500 (24375 235 | 0 | 125 |5,430|30,858
Domestic
electric _
oven in% | 1% 2% | 79% | 1% | 0% | 0% | 18%
BC2 .
ing | 50 424 35,857 2,938 0 0 |10,79950,067
Domestic
gas iN% | 0% | 1% | 72% | 6% | 0% | 0% | 22%
oven
BC3 .
ing | 1,077 | 41 |6,978|2,340| 216 | 533 | 2,361|13,546
Domestic
MICTOWAVE | inos | 8% | 0% | 52% | 17% | 2% | 4% | 17%
oven
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b kA ERA

Intelligence
Service TECHNOLOGY

Lot 22 Task 5 ¢ Inputs (2/6)

Distribution phase

Volume of packaged

Base-case oroduct (m?)
BC1: Domestic electric oven 0.292
BC2: Domestic gas oven 0.439
BC3: Domestic microwave oven 0.092
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ERA

Lot 22 Task 5 c‘lnputs (3/6)

b Otz Teerinoloey Use phase
On-mode Standby mode
Base-case | kWh/ |Cycles/| Time/ Hours/ Annua
y Wh/h total
cycle | year | cycle year
BC1: .Domestlc 11 110 |55 min 5 3660 164
electric oven
BC2: Domestic 167 | 110 |55 min 0 0 184
gas oven
B(.33: Domestic 0056 | 1200 2 min 59 3708 36
microwave oven 36s
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Task 5 G Input; (4/6)

(/b ERA
b Opige Tearno 0o End-of-life phase
Percentage Plastics
of the total Re-use
Base-case _ _ , _
weightgoing | close-loop Matelr_|a| TherTal
tolandfill | recycling recyciing recycling
BC1: Domestic
- 2% 15% 83% 2%
electric oven
BC2: Domestic gas
’ 2% 15% 83% 2%
oven
BC3: Domestic
: 18% 95% 2% 304
microwave oven
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-
) ‘ ERA Lot 22 Task 5 ¢ Inputs (5/6)
D Oetgee Tranne Goy Market data
Product
Sales 2007 | Stock 2007 .
Base-case _ _ price
(units) (units) .

(in€)

BC1: Domestic electric oven 8,990,000 | 145,000,000 500
BC2: Domestic gas oven 2,180,000 | 50,000,000 335
BC3: Domestic microwave oven 13,870,000 | 125,000,000 117

U Installation, maintenance and eraf-life costs are considered

to be negligible
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Lot 22 Task S c‘i nputs (6/6)

A ERA
D Oetgee Tranne Goy Market data
Electricity Natural gas
Base-case rate rate

(e/kWh) (e/GJ)

BC1: Domestic electric oven 0.1658

BC2: Domestic gas oven 16.21

BC3: Domestic microwave oven  0.1658

U Discount rate: 4%
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bl\”" ERA Lot22

O™ TecHnoLoayY Assessmer
Base-case 1: Domestic electric oven

m Material m Manufacturing = Distribution m Use m Endof-life
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Lot 22
Assessmer

b.ml) ERA

| ligence
| Qptelligence o ciNoL oy

Base-case 2: Domestic gas oven

m Material m Manufacturing = Distribution mUse m Endof-life

100%

80%

60%

|

40%

20%

0%

-20%
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bl\”" ERA Lot22

O™ TecHnoLoGY Assessmer
Base-case 3: Domestic microwave oven

m Material m Manufacturing = Distribution m Use m Endof-life
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-
b OM‘ ERA Lot 22 Task 5 - Env. Impact

Service©® TECHNOLOGY Assessment (4/5)

U Comparison:

VV Use phase is predominant

V Galvanized and stainless steel production has a significant impa
on Eutrophication and POP emissions and heavy metals emissic

VOt SOUNROAGE LINPRdAzOGAZ2Y | OO2 dz
Impact.
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biol ERA

Intelligence
Service TECHNOLOGY

Lot 22 Task S -‘Env. Impact
Assessment (5/5)

Comparison of the main impacts:

Total energy

GHG emissions

Base-case ESE%JQEST\IAOJ? (kg CO, eq.)
BC1: Domestic electric oven 31,012 1,399
BC2: Domestic gas oven 15,945 916
BC3: Domestic microwave oven 8,855 419
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Y W‘ Lot 22 Task'S
bio ERA

Service’® TECHNOLOGY Life cycle costs

Life cycle cost for a new product in 2007:

Base-case 1 | Base-case 2 | Base-case 3

Product price

500 335 117
(€)

Energy cost 358 142 06
(€)

Life Cycle Cost 353 477 213

€)




(Lot 22 Te »
Impacts at Ve

— —
e ——

bmlﬁ ERA

Intelligence
IOServige TECHNOLOGY

&

mBC1 - Domestic electric oven m®BC2 - Domestic gas oven = BC3 - Dome owave

Total Energy (GER) 60% 9% 31%

Electricity 68% 0% 32%

Water (process) 60% 38%

Waste, non-haz./ landfill
I
Waste, hazardous/ incinerated

Greenhouse Gases in GWP100 1% 31%

Acidifying agents (AP) 2% 37%

0% 20% 40% 60% 80% 100%
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JLot22 T
Impacts at

bmlﬁ ERA

| i e
Iosnets\lll:ggnc TECHNOLOGY

7 S ——
& e ——

m BC1 - Domestic electric oven mBC2 - Domestic gas oven = BC3 - Dome

Volatile Org. Compounds (VOC) 50% 15%

Persistent Org. Pollutants (POP) 50% 15%
Heavy Metals to air (HM) 50% 6% |
I Y O B
PAHSs

I

Particulate Matter (PM, dust) 49% 36%

Heavy Metals to water (HM) 49% 46%

Eutrophication (EP) 43% 4% 53%
0% 20% 40% 60% 80% 100%
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Intelligence
OServi%e TECHNOLOGY

bim" ERA

Total

expenditure

Base-case 1 | Base-case 2 | Base-case 3 :
domestic

Sales share 36% 9% 55%
Stock share 45% 16% 39%
Purchase (in min €) 4 495 730 1,623 6,848
Energy (in mine) 3,950 o41 1,790 6,281
Total (in mineg) 8,445 1,272 3,413 14,314
Share of the total 64% 10% 26%

Electricity Product

47% price
53%

Product

price
57%

Electricity

52%

Product
price
48%

87



Olisligence TECrNoLDGY at EU-level in 200

bi\“" ERA /Lot22e‘ ‘

W BC7 4%
5%

BC10
® BCS 3%

BC5
1%
B BC4
7%
B BC1
46%

B BC3

Total primary energy:
576 PJ

B BC2
7%
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Intelligence
Service TECHNOLOGY

b /b ERA

ENER Lot 22: Domestic ovens (electric, gas, microwave)
Including when incorporated in cookers

Task 5 ¢ Conclusions

U The use phase is by far the most impacting stage of the life cycle
In terms of energy consumption and greenhouse gases emissions

U Electricity generation is contributing to an important part of the
global environmental impacts of the electric appliances

U For the gas oven, the quantitative impacts are lower

U The share of energy in the life cycle cost is higher for microwave
ovens than for gas and electric ovens. In order to lower the
whole LCC, the price of more enemgfficient technologies
should be low.
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Dr Paul Goodman,
Reliability and Failure Analysis Group

ERA

TECSCHNIOLOSY

March 2011

ERATECHNOLOGY
ANTENNA AND

ERA TECHNOLOGY VECTORFIELDS
ENGINEERING SOFTWARE

LIGHTNINGTESTING
AND CONSULTANCY

ELECTRONIC SYSTEMS

Advanced technology for
satellite communications,
avionics, radar and
survelllance applications.

l§'@§i

CONSULTANCY SERVICES

Blectrical, machanica and
materids technology. EMC
and RF assessments. Safety

eng/neering. Fallure analysis,

State-of-the-art 2D and
3D electromagnetic
design, modelling.
analy sk and simulation
software.

Ughtning test and
consuitancy sarvioss for
the design and
certification of aerospace
and ground structures,

DG ENER Lot 22 Ecodesign preparatory study
Task 6 - Domestic Ovens

conducted on behalf of the European Commission, DG ENER,
by ERA Technology and Bio Intelligence Service
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Task 6 - BAT and BNAT ERA, ,

with oj oz

ABAT
I Best currently available technology in EU
I CECED test data show best performance ovens
ABNAT
I Technology not currently available in EUT could be available
within ~10 years
A Main ecodesign impact with improvement potential is energy
consumption
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Sources of iInformation ER@OA /

with oj oz

A stakeholders i guestionnaires available on website
I CECED has provided energy consumption data

I CECED has also provide details of BAT and BNAT used in domestic
heat and microwave ovens

I Information from individual manufacturers

A Publications
I Marketing information
I Technical papers
I Patents
I Technology used by other industries
I Products available outside EU
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Heat ovens - BAT ER@OA’ /

with o] O

A Features of best currently available standard domestic ovens
(not MWO or steam)

I Low internal thermal mass

I Forced convection for electricT not for gas

i Control of ventilation

i Thermal insulation i main benefit with longer cooking times
I Door glassi multiple layer glazing and low E-glass,

A Other innovations
I cooking sensors
I Improved temperature control (avoiding over -cooking)
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Heat ovens - BNAT ER@OA

with pj Mg‘

Service

ATechnoIogies not currently used for domestic ovens

I Lower thermal conductivity insulation (used in manufacturing
ovens)

I Vacuum insulated panels (patented for domestic ovens)

I Vacuum insulated glass for doorsi technically challenging, R&D
needed

I Heat exchangersi probably too expensive for domestic ovens
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Improvement potential ERA

- based on CECED data TE?HNOL@”‘
with b| Intelligence

Service

A Domestic heat ovens
I Best ovens use < half energy of worst
I Includes some old models that are still on EU market
I Large proportion are energy rat.
I No data for portable ovens

A Microwave ovens show smaller range of energy consumption
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Heat ovens - BAT

ERA

TECHNOLOGY ’

Eco-design option

Impact

Energy reduction

Additional door glass | Triple or quadruple 1.517 3.5%
glazing

Infrared reflective Multiple layers can be |11 2%

costing used

Thermal insulation Higher density / lower |2 - 4%
thermal conductivity

Cooking sensors Avoids over cooking 2%

Temperature control Avoids over heating ~2%

ERA Technology Ltd
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MWO ovens- BAT

ERA

TEE?HNC)LC;;B@?( ’
with o] Oy
Eco-design option Comments Potential energy
reduction
Painted zinc coated High cost to 1%
steel Implement if painted
steel line not available
Cavity light (LED) Solo MWO onlyT not |2%
yet used
Inverter power supply |Already used in some |1%
ovens
Cooking sensors Humidity and mass ~5%

sensorsi already used
IN some ovens

ERA Technology Ltd
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Conclusions ER@OA /

with b| gﬁteniggce

Service

A Large variation in energy consumption of ovens on EU market

ATechnoIogy available to reduce energy consumption
I Some already used
I Others used only by other industries
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Thank you

Questions

|||||||||||||||



bio

/b ERA

Intelligence

-
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Service z TECHNOLOGY
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Intelligence
Seriice ™~ TECHNOLOGY

i - =

ENER Lot 22: Domestic ovens (electric, gas, microwave),
Including when incorporated in cookers

‘ask 7 ¢ Improvement
potential
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Service

/b ERA

Intelligence

TECHNOLOGY

-
Lot 22 Task 7 ¢ BC1

Improvement options
New estimates taking into account comments-received on the published version:

» kWh/ | Standby | KWh/ | FEDiOE
Description cycle |power (W)| year Savings| +e€ time
(years)
Base-case 1: Electric oven 1.10 5 164.31
Average product currently sold 0.8400 2 109.72
Option0 Standby regulation 0.840 1 101.06
Optionl Door glazing 0.827 1 99.67| 1.5% 2€ 17
Option2 Introduction of 0.823 1 99.21| 2.0% | 10€ 33
reflecting layer
Option3 Better insulation 0.806 1 97.36| 4.0% 8¢€ 13
Option4 Electronic temperaturg (0.823 1 99.21| 2.0% | 100¢€¢ 326
control
Option5*  |Cooking sensors 0.819 1 98.75| 2.5% | 100¢ 261
Scenario A [1+3 0.794 1 95.98| 5.5% | 10¢€ 14
ScenarioB  |1+2+3 0.777 1 94.13| 7.5% | 20¢ 19
Scenario C  |1+2+3+4 0.760 1 92.28| 9.5% | 120¢ 84
Scenario D* |1+2+3+4+5* 0.739 1 89.97| 12.0%| 140¢ 77

*. affect reallife energy consumption, but cannot be measured in standard conditions




L/l ERA f Lot 22

| Qg™ rechnolosy Improvem

Life Cycle Cost (€)
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bi

-
toece e S oy Improvement options
» KWh/ | kWh/ | FEVILRES
Description cvele Savings +¢€ time
yele | year (years)
Base-case 2: Gas oven 1.67 1184.19
options | Better thermal 1.44 |158.40 14.0%| 15¢ | 4.0
insulation
Option2 Reduced thermal may 1.56 |[171.29] 7.0% | 8¢ 4.2
options | 1Nird glass sheeton | | ool 1g1 4ol 1506 | 26 4.9
the door
Pre-heating ventilatior
Option4 air with heat 1.54 |169.45| 8.0% | 120¢ 55.3
exchanger
ScenarioA |1+2 1.34 | 147.35| 20.0%| 28¢ 5.2
ScenarioB  |1+2+3 1.31 [144.59| 21.5%| 30¢€ 5.1
ScenarioC |1+2+3+4 1.18 | 129.85| 29.5%]| 150¢ 18.7
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Intelligence
IOServi%e TECHNOLOGY
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-
Lot 22 Task 7 ¢ BC3
Lid/A ERA C

Service © TECHNOLOGY Improvement options
New estimates taking into account comments-received on the published version:

Description S S;ir\:\?eﬁy KWh/ Savings| +¢€ P?i/rzaeCk
A (w) | year (years)
Base-case 3: Microwave oven 0.056 2.2 86.36
Option0 Standby Regulation 0.056 1 75.91
Option1 Painted cavity 0.055 1 75.24| 1.0% | 2¢ 19.2
Option2 Inverter power supply | 0.055 1 7490 1.5% | 5¢ 31.8
Option3 Good engineering work  0.054 1 73.56| 3.5% | 7¢ 19.1
Option 4 Cavity light 0.055 1 7456 2.0% | 4¢ 19.0
Option5*  |Cooking sensors 0.053 1 72.55| 5.0% | 100e | 191.0
Scenario A |1+2+3 0.053 1 71.88| 6.0% | 1l4¢€ 22.3
ScenarioB  |1+2+3+4 0.052 1 70.53| 8.0% | 18¢ 21.5
Scenario C* |1+2+3+4+5* 0.049 1 67.17 | 13.0% | 118¢ | 86.7

*. affect reallife energy consumption, but cannot be measured in standard conditions 106
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Intelligence
OSeNi%e TECHNOLOGY

(4 Thanks f

U Open Discussion

U Contact:
U contact@ecocooking.org
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- ZSfO?YSZ d¢?dzNJ RS il 0f Sé aO0OKSR
Introduction to the Ecodesign Directive,

10:30 ¢ 11:10 Lot 22 ¢ Tasks 1 to 4: Main outcomes on domestic ovens

11:10 ¢ 11:30 COFFEE BREAK

11:30 ¢ 12:15 Lot 22 ¢ Tasks 5 & 6: Base-case assessment and BAT/BNAT analysis

12:15 ¢ 13:00 Lot 22 ¢ Task 7: Improvement Potential, Open Discussion

13:00 ¢ 14:00 LUNCH BREAK

14:00 ¢ 14:40 Lot 23 ¢ Tasks 1 to 4: Main outcomes on domestic hobs and grills

14:40 ¢ 15:25 Lot 23 ¢ Tasks 5 & 6: Base-case assessment and BAT/BNAT analysis

15:25 ¢ 15:45 COFFEE BREAK

15:45 ¢ 16:30 Lot 23 ¢ Task 7: Improvement Potential, Open Discussion

16:30 ¢ 17:00 Lot 22 & 23 : Final steps and conclusions
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Intelligence
Service TECHNOLOGY

U Deadline for providing comments: April 1st
U Minutes of the meeting will be sent within 2 weeks

U Final report including revised versions of Tasks 1 to 7 and
Task 8: to be sent to the EC by April 23",

For any questions, please contact us:

contact@ecocooking.org

Thank you for your participation and support in this study!
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