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Final Stakeholder Meeting on commercial appliances
Brussels ςMarch 25th 2011

A study being conducted for DG ENER by BIO Intelligence Service 
and ERA Technology Ltd

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

ENER Lot 23: Domestic and commercial hobs and grills,
including when incorporated in cookers.
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Introduction to the EcodesignDirective,

10:30 ς11:10 Lot 22 ςTasks 1 to 4: Main outcomes on commercial ovens

11:10 ς11:30 COFFEE BREAK

11:30 ς12:15 Lot 22 ςTasks 5 & 6: Base-caseanalysis and BAT/BNAT overview

12:15 ς13:00 Lot 22 ςTask 7:Improvement Potential, Open Discussion

13:00 ς14:00 LUNCH BREAK

14:00 ς14:40 Lot 23 ςTasks 1 to 4: Main outcomes on commercial hobs and grills

14:40 ς15:25 Lot 23 ςTasks 5 & 6: Base-caseanalysis and BAT/BNAT overview

15:25 ς15:45 COFFEE BREAK
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16:30 ς17:00 Lot 22 & 23 : Final steps and conclusions
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üGuillaume Audard

ERA Technology Ltd:

üChris Robertson
ü Paul Goodman

Commission project officer:

ü VillöLelkes
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BIO Intelligence Service

Energy 
Agri-food
Construction 
Retail
Industry
Transport
Waste
Services

Pioneer in quantification tools and support for decision-making

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 public 

and private decisions makers
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Life cycle assessment

Environmental labelling of products

Eco-design of products

Assessment of public policies

Greening the supply chain

 



.LhΩǎ ŀŎǘƛǾƛǘƛŜǎ
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Since 1989, 
our references 
include:

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 Ltd

with

ERA Technology
Reliability and Failure Analysis

ÅEstablished 1925, employs 240 people 

ÅServices

ïRegulatory compliance and engineering consultancy

Åelectrical, electronic and mechanical systems

ïBespoke electronic design

ÅImpartial  engineering reliability, failure investigation 

and analysis:

ïelectronic, electrical and mechanical across all product sectors, 
technologies and materials

ÅEnvironmental regulatory compliance worldwide including: 

ïchemical substance restriction and regulation

ïeco-design

ïend-of-life
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www.era.co.uk/rfa7

with

ERA Technology 
- Environmental regulatory compliance

ÅWe track environment product regulation worldwide

ÅWe advise industry, trade associations, government, regulators and 
enforcement bodies
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Directive 2009/125/EC of the European Parliament, Framework 
Directivefor the setting of ecodesignrequirements for Energy-
related Products (ErP) 

üPromotion of sustainable development through free movement of 
energy using products, environmental protection and increased 
security of energy supply

üBetter regulation: efficient decision making, consultation and self 
regulation

ά9ƴŜǊƎȅ-related product means any good that has an impact on energy 
consumption during use which is placed on the market and/or put into 
ǎŜǊǾƛŎŜέ

This Directive supersedes the former EuPDirective (2005/32/EC) 
which covered only Energy-using Products.
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Scope of the Directive:

ü All Energy-related Products (except transport)

ü Specific product categories for ecodesignrequirements 

Measures of action:

ü Setting of ecodesignrequirements (Implementing Measures)
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Implementing Measures

ücould be proposed for product categories which:
Árepresent a significant volume of products placed on the EU 

market (> 200.000 units/year),
Áinvolve a significant environmental impact, and
Ápresent a significant potential for improvement

üare to be based on
Áenvironmental assessments / relevant product characteristics 

and functionality
Áproducts and technologies available on the market should be 

taken as reference

üIM should preserve the interests of industry, consumers and 
other stakeholders
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From a Preparatory Study to Implementing Measures
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Ecodesign Directive (4/4)

European Commission

Eco-design 
Preparatory Study

Stakeholder Consultation

Consultation Forum
Impact 

assessment

Regulatory Committee

Working Plan1

2

3

4

EU Parliament5

Working 
Document

Draft 
Implementing 

Measure

Adoption

Consultants



Ecodesign preparatory 

studies

2006:14 lots DG ENER (completed)
lot 1 boilers and combi-boilers 
lot 2 water heaters
lot 3 personal computers
lot 4 imaging equipment
lot 5 consumer electronics (TV) * 
lot 6 standby and off-mode losses *

lot 7 battery chargers and external power supplies *

lot 8 office lighting *

lot 9 (public) street lighting *

lot 10 residential room conditioning appliances

lot 11 electric motors 1-150 kW, pumps, circulators, fans *

lot 12 commercial refrigerators and freezers

lot 13 domestic refrigerators and freezers *

lot 14 domestic dishwashers and washing machines *

2007: 5+1 lots DG ENER (completed)

lot 15 solid fuel small 
combustion installations

lot 16 laundry dryers 
lot 17 vacuum cleaners
lot 18 complex set-top boxes
lot 19 domestic lighting *

+ simple set-top boxes*

2008: 8 lots DG ENER

lot 20 individual room heating

lot 21 central heating (hot air)
lot 22 ovens
lot 23 hobs and grills
lot 24 washing machines, etc. PRO

lot 25 coffee machines 

lot 26 network standby

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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2009: 3 lots DG ENTR

lot 4 industrial furnaces and ovens

lot 5 machine tools

lot 6 air-co and ventilation systems

* Implementing Measures already in place



A uniform approach adopted for all the lots, Methodology for Eco-

design of Energy-using Products - MEEuP:

Tasks 1 to 5

Tasks 6 to 8

Methodology

(1/2)

Present 
situation

Improvement 
potential
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Consumer Behaviour

BAT ïBNAT analysis

Improvement Potential

Task 1 Task 2 Task 3 Task 5 Task 6 Task 7 Task 8

Econ. and Market Analysis

Assessment of Base-case

Definition

Macro Analyses 
(Policy, Impact,...)

Task 4

Technical Analysis

Methodology

(2/2)
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Task 1 - Definition:

ÁDefine the product category and define the system boundaries of the 
ΨǇƭŀȅƛƴƎ ŦƛŜƭŘΩ ŦƻǊ ŜŎƻ-design

ÁIdentify the harmonised test standards and additional sector-specific 

procedures for product-testing

ÁIdentify 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)

Task 1
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Task 2 ςEconomic & market analysis:

ÁPlace the product group within the total of EU industry and trade policy

ÁProvide market and cost inputs for the EU-wide environmental impact 
of the product group

ÁProvide insight in the latest market trends

ÁProvide 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 

Task 2
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Task 3 ςConsumer Behaviour and Local Infrastructure:

ÁQuantify relevant user-parameters that influence the environmental 
impact during product-life and that are different from Standard test 
conditions

ÁIdentify barriers and restrictions to possible eco-design measures, due 
to social, cultural or infra-structural factors

3.1 Real life efficiency

3.2 End-of-life behaviour

3.3 Local infra-structure 

Task 3
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Task 4 ςTechnical Analysis Existing Products:

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

ÁhōƧŜŎǘƛǾŜ ƛǎ ǘƻ ŎŀǇǘǳǊŜ ǘƘŜ ƳŀǊƪŜǘ ƻƴ ǘƘŜ ǿƘƻƭŜΣ ōƻǘƘ άƎƻƻŘέ ŀƴŘ άōŀŘέ 
products 

ÁFunctional 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 End-of-life phase

4.6 Recommendations on mandates for measurement standards

Task 4
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Task 5 ςBase-Cases:

ÁBuilding on the results of Tasks 1 ς4, 
άƻƴŜ ƻǊ ǘǿƻ ŀǾŜǊŀƎŜ 9¦ ǇǊƻŘǳŎǘόǎύέ ƻǊ ǇǊƻŘǳŎǘ ŎŀǘŜƎƻǊȅόies) have to be 
ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ά.ŀǎŜ-ŎŀǎŜέ ŦƻǊ ǘƘŜ ǿƘƻƭŜ ƻŦ ǘƘŜ 9¦-27

ÁOn these Base-Cases most of the environmental and Life Cycle Cost 
analyses will be built throughout the rest of the study

ÁThe Base-Case is a conscious abstraction of reality

(5.0 Base case definition)

5.1 Product-specific inputs 

5.2 Base-Case Environmental Impact Assessment

5.3 Base-Case Life Cycle Costs

5.4 EU Totals

5.5 EU-27 Total System Impact

Task 5
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Task 6 ςTechnical Analysis BAT:

Á¢ŜŎƘƴƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ŀŘǾŀƴŎŜŘ ǘŜŎƘƴƻƭƻƎƛŜǎ όά.!¢ ŎŀƴŘƛŘŀǘŜǎέύ

ÁProvides 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

Task 6
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Task 7 ςImprovement potential:

ÁIdentify 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 
ǇƻǎƛǘƛǾŜƭȅ ƛƳǇŀŎǘ ǘƘŜ ǘƻǘŀƭ 9¦ ŎƻƴǎǳƳŜǊΩǎ ŜȄǇŜƴŘƛǘǳǊŜ ƻǾŜǊ ǘƘŜ ǘƻǘŀƭ ǇǊƻŘǳŎǘ 
life (purchase, running costs, etc.)

ÁPinpoint 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  Long-term targets (BNAT) and systems analysis

21
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Task 8 ςScenario, Policy, Impact and Sensitivity analysis:

ÁSummarise and total the outcomes of all previous tasks 

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

ÁScenarios 1990 ς2020 quantifying the improvements that can be achieved 
vs. a Business-as-Usual scenario

ÁImpacts on consumers and industry

ÁRobustness 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

Task 8
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Task 8 ςScenario, Policy, Impact and Sensitivity analysis:

Example scenarios:
Total Energy Consumption - Printer EPS
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Consumer Behaviour

BAT ïBNAT analysis

Improvement Potential

Task 1 Task 2 Task 3 Task 5 Task 6 Task 7 Task 8

Econ. and Market Analysis

Assessment of Base-case

Definition

Macro Analyses 
(Policy, Impact,...)

Task 4

Technical Analysis

Timeline for Lot 22
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Final Stakeholder Meeting



Agenda of the meeting
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ENER Lot 22: Commercial ovens (electric, gas, microwave)

Task 1 ςProduct Definition
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1.1. Product Definition

Task 1.1 ςFindings Lot 22

27

In this study, an oven is an enclosed compartment where the 
power/temperature can be adjusted for heating, baking and drying food and 
used for cooking. 

Prodcomcode Prodcomcategory

28.21

28.21.13.30

28.21.13.57

Manufacture of ovens, furnaces and furnace burners

Electric bakery and biscuit ovens

Electric infra-red radiation ovens

28.93
Manufacture of machinery for food, beverage and tobacco 

processing

28.93.15.30 Bakery ovens, including biscuit ovens, non-electric

28.93.15.80

28.93.17.13

Non-domestic equipment for cooking or heating food 

(excluding non-electric tunnel ovens, non-electric bakery 

ovens, non-electric percolators)

Industrial bakery machinery (excluding non-electric oven)
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1.1. Product Definition
ÁIn the scope

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

Lot 22 study: 

Lot 22 ςTask 1

üCombi-steamer ovens

VElectric or gas

VInjection or boiling-chamber

üConvection ovens

VElectric or gas
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1.1. Product Definition
ÁIn the scope

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

Lot 22 study: 

Lot 22 ςTask 1

üIn-store convection ovens üDeck ovens

VElectric or gas

üRack ovens

VElectric or gas
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1.1. Product Definition
ÁIn the scope

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

Lot 22 study: 

Lot 22 ςTask 1

üMicrowave oven

VCooks food by generating 

microwave radiation

üImpingerovens

VContinuously cooking food
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Lot 22 ςTask 1

1.1. Product Definition
ÁIn the scope

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

Lot 22 study: 

üDomestic appliances
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1.1. Product Definition
ÁOut of the scope

The following product types are considered NOT to be within the scope 

of the Lot 22 study: 

Lot 22 ςTask 1

üIndustrial ovens

üThresholds for industrial deck and rack ovens?

- Electricity: 100 kW

- Gas / oil: 120 kW
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Main test standards relevant for commercial ovens

Lot 22 ςTask 1

Commercial gas ovens Commercial electricovens
Commercial microwave 

ovens

ÅEN 203-1:2005+A1:2008: 
Safety standard for all 
types of professional 
catering equipment heated 
by gas. 

ÅEN 203-2-2:2006:Specific 
requirements for 
commercial ovens

ÅEN 1673:2000: Safety 
standard which covers the 
design and use of rotary 
rack ovens intended for 
food only used in factories 
and shops.

ÅDIN 18873: Methods for 
measuring of the energy use 
from equipment for 
commercial kitchens

ÁPart 1: convection 
steamers

ÅEN60335-2-90:2002: 
Safety - Particular 
requirements for 
commercial microwave 
ovens 

üEnergy efficiency standard for commercial combination ovens being 

developed by EFCEM
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1.3. Existing Legislation

At EU level:

Lot 22 ςTask 1

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 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 ςRegulation 2004/1935/EC

Appliances burning gaseous fuels 2009/142/EC (ex-90/396/EEC)



ENER Lot 22: Commercial ovens (electric, gas, microwave)

Task 1 - Conclusions

ü Panel of products is identified and defined

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

ü No existing legislation, but some voluntary initiatives
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ENER Lot 22: Commercial ovens (electric, gas, microwave)

Task 2 - Economic and Market 
Analysis

36
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Lot 22 - Task 2 ςRestaurant 
Market data

üSales in 2007:

ÁEstimation from manufacturers

üStock in 2007: Sales x lifetime (adjusted)

üForecasts:

ÁConfirmation of trends:

ωElectric appliances: increasing

ωGas appliances: stable
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Lot 22 ςTask 2 ςRestaurant

Sales

Electric combi-steamer Gas combi-steamer 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 43,959 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%
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Lot 22 ςTask 2 ςRestaurant

Sales
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Lot 22 ςTask 2 ςRestaurant 

Stock

Electric combi-
steamer

Gascombi-steamer TOTAL

Stock growth Stock growth Stock growth

2007 400,000 80,000 480,000

2010 406,030 0.5% 79,760 -0.1% 485,790 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%
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Lot 22 ςTask 2 ςRestaurant 

Stock
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Lot 22 - Task 2 ςRestaurant 

Prices and costs

42

Units

BC4 - Commercial 

electric combi-

steamer

BC5 - Commercial 

gas combi-

steamer

Product price ϵ 11,900 13,200

Installation costs ϵ 200 300

Maintenance costs ϵ 700 900



43

Lot 22 - Task 2 ςBakery 
Market data

üStock in 2006:

ÁEstimation from BVP Production statistics (GIRA Food)

ÁValidation by manufacturers

üSales in 2006:

ÁStock divided by lifetime

üForecasts:

ÁFewer artisan bakers: slight decrease of the deck oven stock 

ÁMany gas deck ovens replaced by electric versions

ÁIncrease in bake off: increase in the stock of in-store convection 
ovens

ÁElectric rack ovens growing more rapidly than gas rack ovens
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Lot 22 ςTask 2 ςBakery 

Sales

Electric deck
oven

Gas deck ovenElectric rack oven 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% 4,776 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% 3,695 1.5% 5,543 1.5% 14,506 1.7%

2025 5,971 1.0% 331 -12.0% 3,981 1.5% 5,971 1.5% 15,321 1.1%
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Lot 22 ςTask 2 ςBakery 

Sales
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Lot 22 ςTask 2 ςBakery 

Stock

Electric deck
oven

Gasdeckoven Electric rack ovenGas rack oven In-store oven

Stock growth Stock growth Stock growth Stock growth Stock growth

2006 53,000 43,000 30,000 45,000 85,000

2010 58,502 2.5% 36,522 -4.0% 31,841 1.5% 47,761 1.5% 95,668 3.0%

2015 69,482 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%
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Lot 22 ςTask 2 ςBakery 

Stock
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Lot 22 - Task 2 ςBakery

Prices and costs

48

In-store

convection 

oven

Deck oven Rack oven

Electric Gas Electric Gas

Product price 10,000 ϵ 35,000 ϵ 35,000 ϵ 15,000 ϵ 15,000 ϵ

Installation 

costs
400 ϵ

Included in 

purchase price

Included in 

purchase price
1,800 ϵ 2,000 ϵ

Maintenance 

costs
5,000 ϵ 6,000 ϵ 8,000 ϵ 3,650 ϵ 5,475 ϵ



Lot 22 ςTask 2 ςCosts

49

Electricity rate

(ϵ/kWh)

Natural gas rate

(ϵ/GJ)

Water rate

(ϵ/m 3)

0.1554 14.81 2.64



ENER Lot 22: Commercial ovens (electric, gas, microwave)

Task 2 - Conclusion
ü The number of units sold in the market seems to be lower 

than the indicative value specified in the EcodesignDirective, 
but the high frequency of use could represent a significant 
amount of energy at EU level

ü This is a fragmented market with few data available

ü The annual energy consumption at the EU level will be 
analysed in Task 3 in order to determine the potential energy 
savings
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ENER Lot 22: Commercial ovens, (electric, gas, microwave)

Task 3 - Consumer Behaviour
Analysis

51
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Lot 22 ςTask 3 ςRestaurant

Units
Commercial 

electric combi-
steamer

Commercial 
gas combi-
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
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Lot 22 ςTask 3 ςBakery

Units
In-store 

convection
Electric 

deck oven
Gas deck 

oven

On-mode (including standby phase)

Number of cycles per year 5000 1872 1872

Average duration of a cycle min 30 60 60

Electricity consumption per 

cycle
kWh elec. 4 25.2 0.8

Gas consumption per cycle kWh NG 32.8

Annual energy consumption

Annual electricity 

consumption
kWh elec. 20,000 47,174 1,498

Annual natural gas 

consumption
kWh NG 61,402

Source: stakeholder consultation
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Lot 22 ςTask 3 ςBakery

Units
Commercial 
electric rack 

oven

Commercial 
gas rack oven

On-mode

Number of hours per year 2700 2700

Electricity consumption per hour kWh elec. 25.5 2

Gas consumption per hour 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 kWh elec. 71,100 5,910

Annual natural gas consumption kWh NG 78,345

Annual water consumption m3 13.5 13.5
Source: stakeholder consultation



ENER Lot 22: Commercial ovens(electric, gas, microwave)

Task 3 ςConclusions 

üCommercial catering as a huge consumer of energy  vs. 
very little empirical data

üEnergy consumption when not in use is significant for 
restaurant ovens
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www.era.co.uk/rfa

ERA TECHNOLOGY 

ANTENNA AND 
ELECTRONIC 

SYSTEMS

ERA TECHNOLOGY 

ENGINEERING 
CONSULTANCY 

SERVICES

VECTOR FIELDS 

SOFTWARE

LIGHTNING 

TESTING AND 
CONSULTANCY

DG ENER Lot 22 Ecodesignpreparatory study
Task 4 - Commercial Ovens

Technical Analysis of existing products

Dr Paul Goodman, 
Reliability and Failure Analysis Group

March 2011 
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Types of commercial oven

ÅStandard convection

ÅCombi-steam

ÅCombi-microwave

ÅBakery ovens

ïDeck

ïRack

ïIn-store convection

ÅImpingement ïsome have conveyers

ÅSous-vide ïalternative cooking process, various designs 

but some are not ovens
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Oven Functions

ÅElectric and gas heating

ïHeat exchangers for gas versions of some types

ïHeat only or combi-steam (heat + steam combinations)

ÅCombination microwave oven functions

ïMicrowave

ïGrill

ïConvection

ÅImpingement

ÅOvens with other functions ïe.g. refrigeration

ÅMost are batch but some with conveyors
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Oven variation

ÅOven designs and size varies significantly

ÅType of oven used depends on type of kitchen

ïRestaurant, institutions, etc.

ÅMany kitchens will have only one so a flexible design is 
chosen

ïCombi-steam ovens are able to be used as:

ÅStandard convection mode

ÅCombi-steam mode

ÅSteam only mode

Å3 types of bakery ovens are designed specifically for baking

ïVery large rack ovens used in factories (DG ENTR Lot 4 study)
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Efficient combinations

ÅShorter cooking times reduce heat losses so combi-steam 
and combi-microwave are more efficient than standard 

ovens 

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

ïCombi-microwave is much faster than standard convection 
ovens so energy savings can be significant

ÅBut these fast cooking methods are not suitable for all 
recipes



www.era.co.uk/rfa61

with
Main components and materials

ÅHeat sources

ïElectric resistance heating, gas burners (heat exchangers), 
steam generators

ÅGas igniters ïHV spark, some pilot lights still used

ÅStainless steel panels common plus some coated steel parts

ÅGlass doors / windows

ÅDouble magnetrons for microwave ovens (+ some single)

ÅThermal insulation (mineral wool)

ÅTemperature controllers

ÅVentilation / vent control 
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Energy in use phase

ÅNo EN standard energy consumption measurement method yet

ïSo variation of EU product performance is not known

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

ÅEnergy Star rated ~20% lower consumption than standard

ÅCommercial ovens often used continuously for many hours

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

ïEnergy consumption depends on losses, thermal mass of oven interior 
and time the oven is on

ÅEnergy losses if on but not used!

ïOnly a few designs have low energy modes with automatic power-
down
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Measurement standards

ÅEnergy consumption measurement standards needed for all 
types of commercial oven

ÅStandards need to:

ïReflect real commercial cooking processes in EU

ïReflect how ovens are used in commercial kitchens

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

ÅDraft standard - based on a combination of measurements 
including maintaining temperature and wet brick heating 

ïAppears to be a realistic method
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Conclusions

ÅWider variety of oven types than on domestic market

ïDifferent materials and designs are used

ÅUsed for much longer periods / day

ÅNo data on energy consumption ïestimates only

ÅIndications that energy consumption varies 

ïEnergy label  or MEPs option would based on energy 
consumption measurement

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

Questions
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10:00 ς10:30
²ŜƭŎƻƳŜΣ ά¢ƻǳǊ ŘŜ ǘŀōƭŜέΣ ǎŎƘŜŘǳƭŜ ǳǇŘŀǘŜΣ

Introduction to the EcodesignDirective,

10:30 ς11:10 Lot 22 ςTasks 1 to 4: Main outcomes on commercial ovens

11:10 ς11:30 COFFEE BREAK

11:30 ς12:15 Lot 22 ςTasks 5 & 6: Base-caseanalysis and BAT/BNAT overview

12:15 ς13:00 Lot 22 ςTask 7:Improvement Potential, Open Discussion

13:00 ς14:00 LUNCH BREAK

14:00 ς14:40 Lot 23 ςTasks 1 to 4: Main outcomes on commercial hobs and grills

14:40 ς15:25 Lot 23 ςTasks 5 & 6: Base-caseanalysis and BAT/BNAT overview

15:25 ς15:45 COFFEE BREAK

15:45 ς16:30 Lot 23 ςTask 7:Improvement Potential, Open Discussion

16:30 ς17:00 Lot 22 & 23 : Final steps and conclusions



ENER Lot 22: Commercial ovens (electric, gas, microwave)

Task 5 ςAssessment of 
Base-cases 

67



üSeparation between appliances using different energy 
sources

VImprovement will be assessed independently for each 

technology

VNo influence on Policy recommandations

üType of appliance:

VMicrowave ovens : technical differences are considered to be 

low compared to domestic MWO

VCombi-steamers represent most of the commercial ovens sold 

on the EU market.

68

Lot 22 Task 5

Definition of Base-case
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Definition of Base Case

69

Base-case Configuration Capacity
Self-

cleaning

Total 

power

Lifespan 

(years)

BC4 - Commercial 

electric combisteamer

Free-standing 

independent
10 GN 1/1 Chemical 17,400 W 10

BC5 - Commercial gas 

combisteamer

Free-standing 

independent
10 GN 1/1 Chemical 19,500 W 10

Restaurant Base-cases:
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Inputs (1/6)

70

Base-case Weight

1

Bulk

Plastics

2

Tech.

Plastics

3

Ferro

4

Non-

ferro

5

Coating

6

Electro

nics

7

Misc.
Total

BC4-

Commercial 

electric 

combi

steamer

in g 800 8,200 104,000 3,900 0 1,600 17,000 135,500

in % 1% 6% 77% 3% 0% 1% 13%

BC5-

Commercial 

gas combi

steamer

in g 800 8,200 121,000 5,900 0 1,600 9,000 146,500

in % 1% 6% 83% 4% 0% 1% 6%

Production phase
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Inputs (2/6)
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Base-case

Volume of packaged 

product 

(in m3)

BC4- Commercial electric combi

steamer
1.1

BC5- Commercial gas combi

steamer
1.1

Distribution phase
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Inputs (3/6)
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Units
Commercial 

electric combi-
steamer

Commercial 
gas combi-
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

Use phase
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Inputs (3/6)
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Base-case

Average water 

consumption per 

cycle (L)

Annualwater 

consumption (m3)

Kilometres over the 

product life for

maintenance and 

repair

BC4- Commercial 

electric combisteamer
10 18.72 1600

BC5- Commercial gas 

combi steamer
10 18.72 1600

Use phase
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Inputs (4/6)
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Base-case

Percentage 

of the total 

weight going 

to landfill

Plastics

Re-use,

close-loop 

recycling

Material

recycling

Thermal 

recycling

BC4- Commercial 

electric combi

steamer

10% 15% 83% 2%

BC5- Commercial 

gas combisteamer
10% 15% 83% 2%

End-of-life phase
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Inputs (5/6)
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Units

BC4 - Commercial 

electric combi-

steamer

BC5 - Commercial 

gas combi-

steamer

Sales 2007 Units 41,000 9,200

Stock 2007 Units 400,000 80,000

Product price ϵ 11,900 13,200

Installation costs ϵ 200 300

Maintenance costs ϵ 700 900

Economic inputs
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Impact Assessment (1/3)
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Base-case 4: Commercial electric combi-steamer

-20%

0%

20%
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Material Manufacturing Distribution Use End-of-life
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Impact Assessment (2/3)
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Base-case 5: Commercial gas combi-steamer

-20%

0%

20%

40%

60%

80%
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Material Manufacturing Distribution Use End-of-life



Base-Case
Totalenergy 
consumption 

(MJ)

GHG emissions 
(kg CO2 eq.)

BC4- Commercial electric combisteamer 989,376 43,761

BC5- Commercial gas combisteamer 611,038 32,622

Lot 22 Task 5 ςRestaurant 

Impact Assessment(3/3)

üMain impacts over the product lifetime:

78

üOverview of the lifecycle:

VUse phase is predominant

VStainless steel has a significant impact on Eutrophication and 

heavy metals emissions

V9ƭŜŎǘǊƛŎƛǘȅ ǇǊƻŘǳŎǘƛƻƴ ŀŎŎƻǳƴǘǎ ŦƻǊ ŀ ōƛƎ ǇŀǊǘ ƻŦ ./пΩǎ 

environmental impacts
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Life cycle cost for a new product in 2007:

Base-case 4 Base-case 5

Product Price 11,900 ϵ 48% 13,200 ϵ 62%

Installation 200 ϵ 1% 300 ϵ 1%

Gas 0 ϵ 0% 5,130 ϵ 24%

Electricity 11,680 ϵ 47% 1,652 ϵ 8%

Water 401 ϵ 2% 401 ϵ 2%

Maintenance 568 ϵ 2% 730 ϵ 3%

Total 24,748 ϵ 21,412 ϵ

Lot 22 Task 5 ςRestaurant 

Life cycle cost
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Impact at EU level in 2007

(1/2)
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Lot 22 Task 5 ςRestaurant 

Impact at EU level in 2007

(2/2)
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EU consumer expenditure in 

2007

Unit

BC4
Electric 
combi-
steamer

BC5
Gas 

combi-
steamer

Total 
Restaurant

Sales share 82% 18%

Stock share 83% 17%

Product 

Purchase
mlnϵ 488 121 609

Installation mlnϵ 8 3 11

Gas mlnϵ 0 51 51

Electricity mlnϵ 576 16 592

Water mlnϵ 20 4 24

Maintenance mlnϵ 28 7 35

Total mlnϵ 1,120 202 1,322

Share 84.7% 15.3%

44%

1%

51%

2%
2%

Base-case 4: Electric combi-steamer

Product price Installation Gas Electricity Water Maintenance

60%

1%

25%

8%

2%
4%

Base-case 5: Gas combi-steamer

Product price Installation Gas Electricity Water Maintenance

82
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Conclusions
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Restaurant Base-cases:

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

ü Electricity generation is contributing to an important part of 
the global environmental impacts of the electric combi-
steamer

ü For the gas oven, the quantitative impacts are lower

ü9ƴŜǊƎȅ Ƙŀǎ ŀ ōƛƎƎŜǊ ǎƘŀǊŜ ƛƴ ./пΩǎ [// ǘƘŀƴ ƛƴ ./рΩǎ ƻƴŜ
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Definition of Base Case
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Base-case Capacity Total power
Lifetime 

(years)

BC6 ςCommercial in-store 

convection oven
4 trays 11,500 W 8

BC7 ςCommercial electric 

deck oven

4 decks, 2 doors

600mm, 1.84m deep
78,400 W 15

BC8 ςCommercial gas 

deck oven

4 decks, 2 doors

600mm, 1.86m deep

NG: 61,800 W

Elec.: 1,000 W
15

BC9 ςCommercial electric 

rack oven

Single rack oven

Maximum tray size: 

500x800 mm

41,000 W 10

BC10 ςCommercial gas 

rack oven

Single rack oven

Maximum tray size: 

500x800 mm

NG: 50,000 W

Elec:  6,400 W
10

Bakery Base-cases:
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Inputs (1/8)
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Base-

case
Weight

Bulk

Plastics

Tech.

Plastics
Ferro

Non-

ferro
Coating

Electroni

cs
Misc. Total

BC6
in g 0 60 78,200 0 0 800 30,000 109,060

in % 0% 0% 72% 0% 0% 1% 28% 100%

BC7
in g 5,000 10,300 1,080,800 9,500 0 1,800 677,000 1,784,400

in % 0% 1% 61% 1% 0% 0% 38% 100%

BC8
in g 6,500 6,500 2,014,800 5,500 0 1,000 746,000 2,780,300

in % 0% 0% 72% 0% 0% 0% 27% 100%

BC9
in g 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
in g 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%

BC6: In-store convection oven
BC7: Electric deck oven
BC8: Gas deck oven

BC9: Electric rack oven
BC10: Gas rack oven

Production phase
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Inputs (2/8)
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Base-case
Volume of packaged 

product (in m3)

BC6- Bakery in-store 

convection oven
0.5

BC7- Electric deck oven 14.9

BC8- Gas deck oven 14.9

BC9- Electric rack oven 7.0

BC10- Gas rack oven 7.0

Distribution phase
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Units

BC6:In-

store 

convection

BC7: 

Electric 

deck oven

BC8: Gas 

deck oven

On-mode

Number of cycles per year 5000 1872 1872

Average duration of a cycle min 30 60 60

Electricity consumption per 

cycle

kWh elec.
4 25.2 0.8

Gas consumption per cycle kWh NG 32.8

Annual energy consumption

Annual electricity 

consumption

kWh elec.
20,000 47,174 1,498

Annual natural gas 

consumption

kWh NG
61,402

Lot 22 Task 5 ςBakery 

Inputs (3/8)

Use phase
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Units
BC9: Electric 

rack oven
BC10: Gas rack 

oven

On-mode

Number of hours per year 2700 2700

Electricity consumption per hour kWh elec. 25.5 2

Gas consumption per hour 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 kWh elec. 71,100 5,910

Annual natural gas consumption kWh NG 78,345

Annual water consumption m3 13.5 13.5

Lot 22 Task 5 ςBakery 

Inputs (4/8)

Use phase
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Base-case

Average water 

consumption per 

hour (L)

Annualwater 

consumption (m3)

Kilometres over the 

product life for

maintenance and 

repair

BC6- Bakery in-store 
convection oven

0 0 4,000

BC7- Electric deck 
oven

6 11.2 1,600

BC8- Gas deck oven 6 11.2 1,600

BC9- Electric rack oven 5 13.5 10,000

BC10- Gas rack oven 5 13.5 10,000

Use phase
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BC6
BC7, BC8, BC9 

and BC10

Product

Fraction of the product which is 

not recovered 2% 1%

Plastics

Re-use, closed-loop recycling 1% 0%

Material (or mechanical) 

recycling
9% 5%

Thermal recycling 90% 95%

End-of-life phase
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BC6 BC7 BC8 BC9 BC10

Sales 2006 10,625 4,500 1,900 3,000 4,500

Stock 2006 85,000 53,000 43,000 30,000 45,000

Product price 

(ϵ)
10,000 35,000 35,000 15,000 15,000

Installation 

costs (ϵ)
400

Included in 

purchase price

Included in 

purchase 

price

1,800 2,000

Maintenance 

costs (ϵ)
5,000 6,000 8,000 3,650 5,475

Economic inputs
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Impact Assessment (1/7)
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Base-case 6: In-store convection oven
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Impact Assessment (2/7)

93

Base-case 7: Electric deck oven

-20%

0%

20%

40%

60%

80%

100%

Material Manufacturing Distribution Use End-of-life



Lot 22 Task 5 ςBakery 

Impact Assessment (3/7)
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Base-case 8: Gas deck oven


