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10:006 10:30 Introduction to the Ecodesigirective,

10:30¢ 11:10 Lot 22¢ Tasks 1 to 4: Main outcomes on commercial ovens
11:10¢ 11:30 COFFEE BREAK

11:30¢ 12:15 Lot 22¢ Tasks 5 & 6. Baseaseanalysis and BAT/BNAdverview
12:15¢ 13:00 Lot 22¢ Task 7Improvement Potential, Open Discussion
13:00¢ 14:00 LUNCH BREAK

14:00¢ 14:40 Lot 23¢ Tasks 1 to 4. Main outcomes on commercial hobs and grills
14:40¢ 15:25 Lot 23¢ Tasks 5 & 6: Baseaseanalysis and BAT/BNAGverview
15:25¢ 15:45 COFFEE BREAK

15:45¢ 16:30 Lot 23¢ Task 7improvement 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://upload.wikimedia.org/wikipedia/fr/3/30/Airbus.svg

ERA Technology E R A
Reliability and Fallure 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 EFRA

- Environmental regulatory compliance TECHNOLOGCGY

A We track environment product regulation worldwide

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

7 www.era.co.uk/rfa 7
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TECHNOLOGY Ecodesign Directive (1/4)

Service

Directive 2009/125/EC of the European Parliaménamework
Directivefor the setting ofecodesigirequirements forEnergy
related Products 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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teligence N LOG Y Ecodesign Directive (2/4)

Scope of the Directive:

U All Energyrelated Products (except transport)
U Specifigoroduct categoriedor ecodesigrrequirements

Measures of action:

U Setting ofecodesignmrequirements [mplementing Measurep



-

pibLE ERA

teligence  E HNOLDGY Ecodesign Directive (3/4)

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 Implementing Measures

e Working Plan European Commission

e Consultation Forum * Impact P
assessment
e Regulatory Committee

e EU Parliament
Adoption w

-

11
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2006:14 lots DG ENER (completed)

lot 1
lot 2
lot 3
lot 4
lot 5
lot 6

lot 7
lot 8
lot 9
lot 10
lot 11
lot 12
lot 13
lot 14

Wk ERA

Intelligence
Servige TECHNOLOGY

boilers andcombtboilers
water heaters

personal computers
imaging equipment
consumer electronics (TV)
standby and ofimode losses

battery chargers and external power supplies

office lighting
(public) street lighting

residential room conditioning appliances

' Ecodesign p@paratory
studies

2007: 5+1 lots DG ENER (completed)

lot 15

lot 16
lot 17
lot 18
lot 19
+

solid fuel'small
combustion installations
laundry dryers

vacuum cleaners
complex settop boxes
domestic lighting

simple settop boxes

2008: 8 lots DG ENER

lot 20
lot 21

electric motors 1150 kW, pumps, circulators, fans ot 22

commercial refrigerators and freezers
domestic refrigerators and freezers
domestic dishwashers and washingachines

2008: 3 lots DG ENTR

lot 1
lot 2
lot 3

commercial refrigerators and freezers
transformers (power and distribution)
DVD players, video projectors, etc.

lot 23
lot 24

lot 25
lot 26

individual room heating
central heating (hot air)
ovens

hobs and grills

washing machines, etc. PRO
coffee machines

network standby

2009: 3 lots DG ENTR

lot 4
lot 5
lot 6

industrial furnaces and ovens

machine tools
air-co and ventilation systems

12
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inteligence 28 oLoGY Methodology
(1/2)

A uniform approach adopted for all the lotgethodology forEco-
design oftnergy-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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Service TECHNOLOGY TaSk 1

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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Service TECHNOLOGY TaSk 2

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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Sarvice TECHNOLOGY TaSk 3

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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Service TECHNOLOGY TaSk 4

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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Sarvice TECHNOLOGY TaSk5

Task 5 BaseCases:

A Building on the results of Taskg 4,
G2yS 2NJ 062 | @SNIF IS 9! |ehHEak dzde 0 &
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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Isnetf\lll:%gnce TECHNOLOGY Ta'Sk 6

Task & Technical Analysis BAT:

ACSOKYAOIt lylfeara 2F I ROy OSR
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

CI

20
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Isnetf\lll:(‘ggnce TECHNOLOGY Ta'S k7

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@Ste 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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(1/2)
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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'Sr‘gf\','%%g“e TECHNOLOGY TaSk 8

(2/2)
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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10:00¢10:30 Introduction to the Ecodesigirective,

10:30¢ 11:10 Lot 22¢ Tasks 1 to 4: Main outcomes on commercial ovens
11:10¢ 11:30 COFFEE BREAK

11:30¢ 12:15 Lot 22¢ Tasks 5 & 6. Baseaseanalysis and BAT/BNAdverview
12:15¢ 13:00 Lot 22¢ Task 7Improvement Potential, Open Discussion
13:00¢ 14:00 LUNCH BREAK

14:00¢ 14:40 Lot 23¢ Tasks 1 to 4. Main outcomes on commercial hobs and grills
14:40¢ 15:25 Lot 23¢ Tasks 5 & 6: Baseaseanalysis and BAT/BNAGverview
15:25¢ 15:45 COFFEE BREAK

15:45¢ 16:30 Lot 23¢ Task 7improvement Potential, Open Discussion
16:30¢ 17:00 Lot 22 & 23 : Final steps and conclusions

25
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Task 1c Product Definition
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bl o Eﬁé Task 1.1¢ Findings Lo22

1.1. Product Definition

In this studyan ovenis anenclosed compartmenwhere the
power/temperature can be adjusted féreating, baking and drying foodend
used for cooking

Prodcomcode Prodcomcategory
28.21 Manufacture of ovens, furnaces and furnace burners

28.21.13.3( Electric bakery and biscuit ovens

28.21.13.5] Electric infrared radiation ovens

Manufacture of machinery for food, beverage and tobacco
processing

28.93.15.3( Bakery ovens, including biscuit ovens, rebdectric
28.93.15.8( Non-domestic equipment for cooking or heating food
28.93.17.11 (excluding norelectric tunnel ovens, noelectric bakery
ovens, norelectric percolators)

28.93

Industrial bakery machinery (excluding relectric oven) -
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Oiciserce s 1S AN /Lot 22¢ Task 1

1.1. Product Definition
Aln the scope

The following product types are considered to be within the scope of the
Lot22 study:

U Combisteamer ovens i1 Convection ovens

V Electric or gas V Electric or gas

V' Injection or boilingchamber 28
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Oiciserce s 1S AN /Lot 22¢ Task 1
|

1.1. Product Definition
Aln the scope

The following product types are considered to be within the scope of the
Lot22 study:

U In-store convection ovens (U Deck ovens U Rack ovens

V Electric or gas \/ Electric or gas
29
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pleligenee £ EE O LOGY Lot 22¢ Task'd

1.1. Product Definition
Aln the scope

The following product types are considered to be within the scope of the
Lot22 study:

U Microwave oven U Impingerovens

V Cooks food by generating V Continuously cooking food
microwave radiation

30
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'S”éf\l,“iggnce TECHNOLOGY Lot 22C TaSk .

1.1. Product Definition
Aln the scope

The following product types are considered to be within the scope of the
Lot22 study:

U Domestic appliances
31



bi‘g”‘ ERA

ISr]és\Illéggnce TECHNOLOGY LOt 22C TaSk 1

1.1. ProductDefinition

A Out of the scope

The following product types are considered NOT to be within the scope
of the Lot22 study:

Ret ent ‘
| —

U Industrial ovens

U Thresholds for industrial deck and rack ovens?
- Electricity: 100 kW
- Gas/ oil: 120 kW 39
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ggf\l,li-%gnce TECHNOLOGY I_Ot 22c TaSk 1

Main test standards relevant focommercial ovens

: : : Commercial microwave
Commercial gas ovens | Commercial electriovens

ovens
AEN 2031:2005+A1:2008: | AEN 1673:2000Safety AEN603352-90:2002:
Safety standard for all standard which covers the | Safety- Particular
types of professional design and use of rotary | requirements for
catering equipment heated rack ovens intended for commercial microwave
by gas. food only used in factories | ovens
AEN 2022-2:2006: Specific | and shops.
requirements for /DIN 18873Methods for
commercial ovens measuring of the energy us

from equipment for
commercial kitchens

APart 1: convection
steamers

U Energy efficiency standard for commercial combination ovens being

developed by EFCEM 23
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1.3. Existing Legislation

At EU level:

Scope

Legislation

Environmental Legislation

Entire Product

Waste Electrical and Electronic Equipment Directive 2002/96/

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

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

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
foodstuffs¢ Regulation 2004/1935/EC

Appliances burning gaseous fu[309/142/EC (e®0/396/EE(

34
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ENER Lot 22: Commercial ovdp&ectric, gas, microwave)

Task 1- Conclusions

U Panel of products is identified and defined

U No EN test standards for measuring the energy consumption of
commercial ovens

U No existing legislation, but some voluntary initiatives

35
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ENER Lot 22: Commercial ovégefectric, gas,

Task 2 Economic and Market '
Analysis



()f ‘ ERA Lot 22- Task 2 Restaurant

b Ot Trinoooy Market data

U Salesin 2007:
A Estimation from manufacturers

U Stock in 2007Sales x lifetime (adjusted)

U Forecasts:

A Confirmation of trends:
w Electric appliances: increasing
w Gas appliances: stable

37



Lot 22C Task?t Restaurant
LA ERA
Service TECHNOLOGY Sales
Electric combisteamer| Gas combsteamer TOTAL
Sales growth Sales growth Sales growth

2007 41,000 9,200 50,200

2010 42,242  1.0% 9,200 0.0% 51,442 0.8%
2015 43,95¢ 0.8% 8,838 -0.8% 52,797 0.5%
2020 45,746  0.8% 8,362 -1.1% 54,108 0.5%
2025 46,901 0.5% 7,754  -1.5% 54,655 0.2%

38
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50

45 —

40

35

30

25

Sales irnthousandsof units

20

15

10

2007 2010 2015 2020 2025

——Electric combsteamer ——Gas combsteamer

39
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bl Oyzge Tearinolooy Stock
Electri mbi .
eSO Gascombisteamer TOTAL
steamer
Stock growth Stock growth Stock growth
2007 400,000 80,000 480,000
2010 406,030 0.5% 79,760  -0.1% 485,79( 0.4%
2015 416,283 0.5% 77,786  -0.5% 494,069 0.3%
2020 424,675  0.4% 73,230 -1.2% 497,905 0.2%
2025 431,084 0.3% 66,194 -2.0% 497,278 0.0%

40
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| Olstome TE8rinolooy Stock

600

500

400

300

Stock in thousands of units

200

100

2007 2010 2015 2020 2025

m Electric combsteamer m Gas combsteamer

41



Saevie’®® TECHNOLOGY Prices and costs

-
b (')W b ERA Lot 22- Task 2 Restaurant

BC4 Commercial| BC5 Commercial

Units | €lectric combt gas combi
steamer steamer
Product price € 11,900 13,200
Installation costs € 200 300

Maintenance costs € 700 900

42



” ERA Lot 22- Task & Bakery

bl ggf\l,li-%gnce TECHNOLOGY Market data

U Stock in 2006:
A Estimation from BVP Production statistics (GIRA Food)
A Validation by manufacturers

U Salesin 2006:
A Stock divided by lifetime

U Forecasts:
A Fewer artisan bakers: slight decrease of the deck oven stock
A Many gas deck ovens replaced by electric versions

A Increase in bake off: increase in the stock etiore convection
ovens

A Electric rack ovens growing more rapidly than gas rack ovens

43
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Lot 22¢ Task?c Bakery
Sales

Electricdeck

oven Gas deck ovenElectric racloven Gas rack oven| In-store oven
Sales [growth Sales |growth] Sales |growth Sales |growth Sales |growth

2006 4,500 1,900 3,000 4,500 10,625
2010 4,776 1.5% 1,614 -4.0% 3,184 1.5% 4,77 1.5% 11,959 3.0%
2015 5,273 2.0% 1,064 -8.0% 3,430 1.5% 5,145 1.5% 13,333 2.2%
2020 5,681 1.5% 628-10.0%4¢ 3,695 1.5% 5,543 1.5% 14,506 1.7%
2025 9,971 1.0% 331/-12.0% 3,981 1.5% 5,971 1.5% 15,321 1.1%

44
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18

16

: P——

10

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

2006 2010 2015 2020 2025

——Electric deck over—Gas deck over—In-store oven— Electric rack over— Gas rack over
45
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Lot 22¢ Task?c Bakery
Stock

Electricdeck

oven Gasdeckoven [Electric rack ove Gas rack oven| In-store oven
Stock [growth Stock |growth| Stock [growth Stock |growth Stock [growth

2006| 53,000 43,000 30,000 45,000 85,00C
2010 58,502 2.5% 36,522 -4.09% 31,841 1.5% 47,761 1.5% 95,668 3.0%
2015| 69,4827 3.5% 24,071 -8.0% 34,302 1.5% 51,453 1.5% 106,665 2.2%
2020| 78,613 2.5% 14,214-10.0% 36,953 1.5% 55,429 1.5% 116,045 1.7%
2025 82,623 1.0%  7,501-12.0% 39,809 1.5% 59,713 1.5% 122,570 1.1%

46
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Stock in thousand units
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200

150

100

50

0
2006 2010 2015 2020 2025

m Electric deck over m Gas deck over = In-store oven m Electric rack over m Gas rack over
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Lot 22-Task 2‘q Bakery
Prices and costs

In-store Deck oven Rack oven
convection
oven Electric Gas Electric Gas
Productprice 10,000¢e 35,000€e 35,000€e 15,000¢ 15,000¢
Installation i i
400¢ Included |r? Included |r? 1.800¢ 2 000€
costs purchase pricq purchase price
Maintenance
5,000¢ 6,000¢ 8,000¢ 3,650¢ 5,475¢

COosts

48
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servige TECHNOLOGY

Electricity rate | Natural gas rate Water rate
(e/kWh) (e/GJ) (e/m?3)

0.1554 14.81 2 64
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Lid/A ERA

ENER Lot 22: Commercial ovéerfectric, gas, microwave)

Task 2 Conclusion

U The number of units sold in the market seems to be lower
than the indicative value specified in tlkeodesigiirective,
but the high frequency of use could represent a significant
amount of energy at EU level

U This is a fragmented market with few data available

U The annual energy consumption at the EU level will be
analysed in Task 3 in order to determine the potential energy
savings

50
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ENER Lot 22: Commercial ove(eectric, gas,

Task 3 ConsumemBehaviour
Analysis

51
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bi O.St’ug‘ E HNRD é Lot 22¢ Task 3¢ Restaurant
Commercial | Commercial
Units |electriccombi| gascombt
steamer steamer

On-mode

Number of cycles per year 1872 1872

Average duration of a cycle min 40 40

Electricity consumption per cycle |kWh elec. 4.2 0.4

Gas consumption per cycle KWh NG 5.4

Standby mode

Number of hours in standby mode 936 936

Electricity consumption per hour  |kWh elec. 1.5 0.6

Natural gas consumption per hour |kWh NG 1.9

Annual energy consumption

Annual electricity consumption kWh elec. 9,266 1,310

Annual natural gas consumption |KWh NG 11,887

Source: stakeholder consultation 52
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Lot 22¢ Task 3 Bakery

: In-store Electric Gas deck
Units )

convection| deck oven oven
On-mode (including standby phase)
Number of cycles per year 5000 1872 1872
Average duration of a cyclgmin 30 60 60
Electricity consumption per \Wh elec. 4 25 2 0.8
cycle
Gas consumption per cycleg kWh NG 32.8
Annual energy consumptiol
Annual electricity KWhelec.| 20000 | 47,174 | 1,498
consumption
Annual ngtural gas Wh NG 61,402
consumption

Source: stakeholder consultation
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Lot 22¢ Task 3 Bakery

Commercial

. . Commercial
Units electricrack
oven gasrack oven

On-mode
Number ofhoursper year 2700 2700
Electricity consumption pdnour kwWh elec. 25.5 2
Gas consumption pdrour KWh NG 28
Water consumption per hour Litres 5 5
Standby mode
Number of hours in standby mode 300 300
Electricity consumption per hour  |kWh elec. 7.5 1.7
Natural gas consumption per hour |kWh NG 9.15
Annual energy consumption
Annual electricity consumption kwWh elec. 71,100 5,910
Annual natural gas consumption |kWh NG 78,345
Annual water consumption m3 13.5 13.5

Source: stakeholder consultation
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ENER Lot 22: Commercial ovépfectric, gas, microwave)

Task 3 Conclusions

U Commercial catering as a huge consumer of energy Vvs.
very little empirical data

U Energy consumption when not in use is significant for
restaurant ovens

55



Dr Paul Goodman,
Reliability and Failure Analysis Group

TECHNOLOGY

March 2011

ERATECHNOLOGY ERA TECHNOLOGY VECTOR FIELDS .' LIGHTNING

A \
: ANTENNA AND - ;.;l ' ENGINEERING SOFTWARE ) TESTING AND
.o ® E| ECTRONIC J\° === CONSULTANCY /SR CONSULTANCY
o 7] " | SYSTEMS lk “@-3 SERVICES
B . \': ‘
‘ ' »

DG ENER Lot 2Z2Ecodesignpreparatory study
Task 4 - Commercial Ovens
Technical Analysis of existing products

conducted on behalf of the European Commission, DGENER,
by ERA Technology and Bio Intelligence Service

www.era.co.uk/rfa
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with ]St

Service

A Standard convection
A Combi-steam
A Combi-microwave
A Bakery ovens
I Deck
I Rack
I In-store convection
A lmpingement i some have conveyers

A Sousvide i alternative cooking process, various designs
but some are not ovens

57
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with pj&ios

)/

A

gence

A Electric and gas heating

I Heat exchangers for gas versions of some types

I Heat only or combi-steam (heat + steam combinations)
A Combination microwave oven functions

I Microwave

i Grill

I Convection

A Impingement

A Ovens with other functions i e.g. refrigeration

A Most are batch but some with conveyors

58

www.era.co.uk/rfa



o ERA
Oven variation TECHNOLOGY ) g4
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A Oven designs and size varies significantly
A Type of oven used depends on type of kitchen

I Restaurant, institutions, etc.

A Many kitchens will have only one so a flexible design is
chosen

I Combtsteam ovens are able to be used as:
AStandard convection mode
ACombi-steam mode
ASteam only mode

A 3 types of bakery ovens are designed specifically for baking
I Very large rack ovens used in factories (DG ENTR Lot 4 study)
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A Shorter cooking times reduce heat losses socombi-steam
and combi-microwave are more efficient than standard

ovens

I USDoE R&D claims that combi-steam may consume as
much as 50% less energy than standard convection ovens

I Combrmicrowave is much faster than standard convection
ovens SO energy savings can be significant

A But these fast cooking methods are not suitable for all
recipes
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gence

A Heat sources

I Electric resistance heating, gas burners (heat exchangers),
steam generators

A Gas ignitersi HV spark, some pilot lights still used

A Stainless steel panels common plus some coated steel parts
A Glass doors / windows

A Double magnetrons for microwave ovens (+ some single)

A Thermal insulation (mineral wool)

A Temperature controllers

A Ventilation / vent control
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A No EN standard energy consumption measurement method yet
I So variation of EU product performance is not known

I US Energy Star standard for commercial gas & electric ovens
(standard & steam)

A Energy Star rated ~20% lower consumption than standard

A Commercial ovens often used continuously for many hours

i Energy efficiency depends on heat losses- through thermal insulation
and door glass and by ventilation (hot damp air and flue gases)

I Energy consumption depends on losses, thermal mass of oven interior
and time the ovenis on

A Energy losses if on but not used!

I Only a few designs have low energy modes with automatic power -
down
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Service

A Energy consumption measurement standards needed for all
types of commercial oven

A Standards need to:
I Reflect real commercial cooking processes in EU
I Reflect how ovens are used in commercial kitchens

I Ideally take into account energy saving features (automatic
power-down)

A Draft standard - based on a combination of measurements
Including maintaining temperature and wet brick heating

I Appears to be a realistic method
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Service

A Wider variety of oven types than on domestic market
I Different materials and designs are used

A Used for much longer periods / day

A No data on energy consumption i estimates only

A Indications that energy consumption varies

I Energy label or MEPs option would based on energy
consumption measurement

I Marketing data suggests that best ovens consume a lot less
than average ovens
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Thank you

Questions
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Agenda of the meeting

Service @z TECHNOLOGY

2 Sf 02YST da¢2dz2NJ RS (I 0f Séx aOKSR

10:00¢10:30 Introduction to the Ecodesigirective,

10:30¢ 11:10 Lot 22¢ Tasks 1 to 4: Main outcomes on commercial ovens
11:10¢ 11:30 COFFEE BREAK

11:30¢ 12:15 Lot 22¢ Tasks 5 & 6: Baseaseanalysis and BAT/BNAdverview
12:15¢ 13:00 Lot 22¢ Task 7Improvement Potential, Open Discussion
13:00¢ 14:00 LUNCH BREAK

14:00¢ 14:40 Lot 23¢ Tasks 1 to 4. Main outcomes on commercial hobs and grills
14:40¢ 15:25 Lot 23¢ Tasks 5 & 6: Baseaseanalysis and BAT/BNAGverview
15:25¢ 15:45 COFFEE BREAK

15:45¢ 16:30 Lot 23¢ Task 7improvement Potential, Open Discussion
16:30¢ 17:00 Lot 22 & 23 : Final steps and conclusions
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Task 5¢ Assessment of
Basecases
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. ,‘ Lot 22 Task S
b I Olntelligence E R A

inteligence T e cHNnOLOGY Definition of Basecase

U Separation between appliances using different energy
sources

VImprovement will be assessed independently for each
technology

V' No influence on Policy recommandations

U Type of appliance:

\V/ Microwave ovens : technical differences are considered to be
low compared to domestic MWO

VV Combisteamers represent most of the commercial ovens sold
on the EU market.
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Restaurant Base&€ases:
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TECHNOLOGY

-
Lot 22 Task § Restaurant
Definition of Base Case

combisteamer

independent

: : . Self Total | Lifespan
Basecase Configuration| Capacity :
cleaning| power | (years)
BC4 Co al F tandi
-ommercial - Freestanding 4 5 5N 1/1) chemicall 17,400 W 10
electriccombisteamer|independent
BC5 Com jal F tandi
mertial gas) Freestanding 15 o 1/1| chemical 19,500 W 10
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Lot 22 Task E‘Restaurant

bl Oigere Tearinooey Inputs (1/6)
Production phase
1 2 4 6
_ 3 5 7
Basecase |Weight| Bulk Tech. Non- | Electro| Total
_ _ Ferro Coating . Misc.
Plastics| Plastics ferro nics
BC4-
Commercial| N9 800 8,200 ({104,007 3,900 0 1,600 | 17,000{135,50(
electric
combi in% | 1% | 6% | 77% | 3% | 0% | 1% | 13%
steamer
BC5 .
_ ing 800 8,200 ({121,000 5,900 0 1,600 | 9,000 [146,50(
Commercial
gascombi _
in % 1% 6% 83% 4% 0% 1% 6%
steamer
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Lot 22 Task E‘Restaurant

TECHNOLOGY InpUtS (2/6)
Distribution phase
Volume of packaged
Basecase product
(in me)
BC4 Commercial electricombi 11
steamer '
BC5 Commercial gasombi 11
steamer '
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Lot 22 Task E‘Restaurant

[l TeCHNOLOGY Inputs (3/6)
Use phase Commercial | Commercial
Units |electriccombi| gascombi
steamer steamer
On-mode
Number of cycles per year 1872 1872
Average duration of a cycle min 40 40
Electricity consumption per cycle |kWh elec. 4.2 0.4
Gas consumption per cycle KWh NG 5.4
Standby mode
Number of hours in standby mode 936 936
Electricity consumption per hour  |kWh elec. 1.5 0.6
Natural gas consumption per hour |kWh NG 1.9
Annual energy consumption
Annual electricity consumption kWh elec. 9,266 1,310
Annual natural gas consumption |kWh NG 11,887
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Lot 22 Task E‘Restaurant

bl Oigere Tearinooey Inputs (3/6)
Use phase
Kilometres over the
Average water :
: Annualwater product life for
Basecase consumption per . .
consumption (n¥) | maintenance and
cycle (L) .
repair
BC4 Commercial
. : 10 18.72 1600
electriccombisteamer
BC5 Commercial gas
J 10 18.72 1600

combi steamer
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Lot 22 Task E‘Restaurant

bl Oigere Tearinooey Inputs (4/6)
Endof-life phase
Percentage Plastics
of the total Reuse
Basecase : . ’ Material Thermal
weight going| closeloop atel_a © I_a
o landfill eyl recycling recycling
BC4 Commercial
electriccombi 10% 15% 83% 2%
steamer
BC5 Commercial
. 10% 15% 83% 2%
gascombisteamer
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Economic inputs

Lot 22 Task E‘Restaurant
Inputs (5/6)

BC4 Commercial

BC5 Commercial

Units | electric combi gas combi
steamer steamer
Sales 2007 Units 41,000 9,200
Stock 2007 Units 400,000 80,000
Product price € 11,900 13,200
Installation costs € 200 300
Maintenance costs € 700 900
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| O™ recrnolosy ImpactAs

Basecase 4: Commercial electraombi-steamer

®m Material ® Manufacturing ® Distribution mUse m Endof-life
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O™ TecHnoloey Impact As

Basecase 5: Commercial ggembisteamer

m Material m Manufacturing = Distribution m Use = Endof-life
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Lot 22 Task ‘Restaurant
Lid/A ERA 5

Service™™ TECHNOLOGY Impact Assessment(3/3)
U Overview of the lifecycle:
V Use phase is predominant

V' Stainless steel has a significant impact on Eutrophication and
heavy metals emissions

VIt SOUNROAGE LINPRAzOUAZ2Y | OO2 dz
environmental impacts

U Main impacts over the product lifetime:

Totalenergy GHG emission

BaseCase consumption
(MJ) (kg CQeq.)
BC4 Commercial electricombisteamer 989,376 43,761

BC5 Commercial gasombisteamer 611,038 32,622
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Lifecycle cosffor a new product in 2007:

-
Lot 22 Task § Restaurant
Life cycle cost

Basecase 4 Basecase 5

Product Price 11,900e| 48% 13,200e| 62%
Installation 200¢€ 1% 300¢ 19%
Gas Oe€ 0% 5,130e| 24%
Electricity 11,680e| 47% 1,652¢| 8%
Water 401¢ 2% 401¢ 2%
Maintenance 568¢ 29 730e| 3%
Total 24,748¢ 21,412¢
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| O™ TechnoLosy Impact at 2007
: b . e
R (1/2)
75% 80% 85% 90% 5% 100%

Total Energy (GER)

of which, electricity

Water (process)

\Waste, non-haz./ landfill

Waste, hazardous/ incinerated

Greenhouse Gases in GWP100

Acidifying agents (AP)

m BCA4 - Electric combi-steamer m BC5 - Gas combi-steamer 80
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| Qotelligence o - iNoLosy |mpaCt at pn
* @)

0% 10% 20% 30% 40% 50% 60% 7 80% 90% 100%

Volatile Org. Compounds (VOC)

Persistent Org. Pollutants (POP)

Heavy Metals to air (HM)

PAHs

Particulate Matter (PM, dust)

Heavy Metals to water (HM)

Eutrophication (EP)

m BC4 - Electric combi-steamer m BC5 - Gas combi-steamer 81
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2007 Y

51%

BC4 BC5
Unit Electric Gas Total
combF combi [Restauran
steamer | steamer
Sales share 82% 18%
Stock share 83% 17%
Product
roaue mine | 488 121 609
Purchase
Installation mine 8 3 11
Gas min e 0 51 51
Electricity min e 576 16 592
Water mine 20 4 24
Maintenance | mine 28 7 35
Total min € 1,120 202 1,322
Share 84.7% 15.3%

e

2%
2%

44%
25%

1% 8%
20%
4%

60%

B Product purchase ®Installation B Gas

M Electricity mWater B Maintenance

/Lot Zz?gskﬂésthurant

/' EU consumer expenditure it
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e SeNc® TECHNOLOGY Conclusions

Restaurant Baseases:

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 electcombt
steamer

U For the gas oven, the quantitative impacts are lower
0 9y SNHeé Kla | 0ATIASNI aKINB AY
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g(ra\llliigc;gnce TECHNOLODGY Deflnltlon Of BaSe Case

Bakery Base&ases:

. Lifetime
Basecase Capacity Total power
(years)
BC6c Commercial irstore
& Co @ 4 tray's 11,500 W 8
convection oven
BC7 ial electric 4 decks, Aoors
C7c Commercial electric 78.400 W 15
deck oven 600mm, 1.84ndeep
BC8c Commercial gas 4 decks, doors NG: 61,800 V] 15
deck oven 600mm, 1.86ndeep| Elec.: 1,000 V
BCY C o electri Single rack oven
ommercial electrig _ -
rack oven Maximum tray size: 41,000 W 10
500x800mm
Single rack oven
BC10; Commercial gas " .g t _ NG: 50,000 V 10
aximum tray size:
rack oven Elec 6,400 W
500800 mm =




Lot 22 Task § Bakery

bi O T ivalter Inputs (1/8)
Production phase
Base : Bulk Tech. Non- . __|Electroni .
Weight : _ Ferro Coating Misc. Total
case Plastics| Plastics ferro CS
BC6 ing 0 60 78,200 0 0 800 30,000 | 109,060
in % 0% 0% 72% 0% 0% 1% 28% 100%
BC7 ing 5,000 10,300 |1,080,80G 9,500 0 1,800 | 677,000 |1,784,40C
in % 0% 1% 61% 1% 0% 0% 38% 100%
BCS ing 6,500 6,500 (2,014,800 5,500 0 1,000 | 746,000 |2,780,30C
in % 0% 0% 72% 0% 0% 0% 27% 100%
BCO ing 4,000 4,130 | 855,815 8,980 0 2,000 | 145,000 1,019,925
in % 0% 0% 84% 1% 0.0% 0% 14% 100.0%
BC10 ing 4,000 4,130 | 880,315| 8,980 0 2,000 | 145,000|1,044,425
in % 0% 0% 84% 1% 0% 0% 14% 100.0%

BCG6: Isstore convection oven
BC7: Electric deck oven
BC8: Gas deck oven

BC9: Electric rack oven
BC10: Gas rack oven
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Distribution phase

Lot 22 Task E‘Bakery
Inputs (2/8)

Volume of packaged
Basecase .
product (in mS)

BC6- Bakery instore 0.5
convection oven '
BC7- Electric deck oven 14.9
BC8- Gas deck oven 14.9
BC9 Electric rack oven 7.0
BC10 Gas rack oven 7.0
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bl Oigere Tearinooey Inputs (3/8)
Use phase BC6In- | BCV:
, : BC8: Gas
Units store Electric
: deck oven
convection| deck oven

On-mode
Number of cycles per year 5000 1872 1872
Average duration of a cyclemin 30 60 60
Electricit ti kWh elec.

ectricity consumption per elec 4 25 2 0.8
cycle
Gas consumption per cycleg kWh NG 32.8
Annual energy consumptiol
A | electrici kWh elec.

nnual electricity S€C1 20,000 | 47,174 | 1,498
consumption
Annual na.tural gas KWh NG 61,402
consumption
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Lot 22 Task E‘Bakery

[l TeCHNOLOGY Inputs (4/8)
Use phase Units | BC9: Electric BC10: Gas ra
rack oven oven
Onmode
Number ofhoursper year 2700 2700
Electricity consumption parour kWh elec. 25.5 2
Gas consumption pdrour KWh NG 28
Water consumption per hour Litres 5 5
Standby mode
Number of hours in standby mode 300 300
Electricity consumption per hour  |kWh elec. 7.5 1.7
Natural gas consumption per hour |kWh NG 9.15
Annual energy consumption
Annual electricity consumption kwWh elec. 71,100 5,910
Annual natural gas consumption |kWh NG 78,345
Annual water consumption m3 13.5 13.5
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Lot 22 Task § Baker
Lid/A ERA o

eligence TS NG LOGY Inputs (5/8)
Use phase
e Kilometres over the
< : Annualwater product life for
Basecase consumption per . :
consumption (n¥) | maintenance and
hour (L) repair

BC6 Ba_kery IRstore 0 0 4.000
convection oven
BC7- Electric deck 6 11.2 1.600
oven
BC8 Gas deck oven 6 11.2 1,600
BCS Electric rack over 5 13.5 10,000
BC10 Gas rack oven 5 13.5 10,000




Service

Lot 22 Task E‘Bakery

I/ ERA
bl Olntelligence oy Tl D e Inputs (6/8)
Endof-life phase
BC7, BCS8, BC
B b} b
c6 and BC10
Product
Fraction of the product which i . )
not recovered 2% 1%
Plastics
Reuse, closedoop recycling 1% 0%
Material hanical
aterlla (or mechanical) 9% 50/,
recycling
Thermal recycling 90% 95%
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Lot 22 Task E‘Bakery

bi Oy TErvo ooy Inputs (7/8)
Economic inputs

BC6 BC7 BCS BCY BC10
Sale2006 10,625 | 4,500 1,900 | 3,000 | 4,500
Stock2006 85000 | 53,000 | 43,000 | 30,000 | 45,000
(PEr)Od“Ct Price | 10,000 | 35000 | 35000 | 15000 | 15,000
Installation 200 included in 'Bﬁ'fciz(i;n 1.800 2 000
Costs €) purchase price orice
iﬂofgeé;'ance 5,000 6,000 8,000 | 3.650 | 5,475
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Basecase 6 |sstore convection oven

m Material m Manufacturing = Distribution mUse = Endof-life
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40%
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Basecase 7: Electric deck oven

®m Material m Manufacturing = Distribution m Use m Endof-life
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Basecase 8: Gas deck oven
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