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• 10.00 - 10.05: Welcome and overview of the day 

• 10.05 – 11.00: Introduction to the project, Selection of the products

• 11.00 – 11.15: Tea break 

• 11.00 – 12.00: Task 2: Identification of existing methodologies for 

refrigerators/freezers and ovens

• 12.00 – 13.00: Task 4: Introduction to the evaluation of the environmental 

advantages and cost/benefit analysis for the “more durable” 

alternatives of refrigerators/freezers and ovens

Q&A and discussion of inputs

• 13.00 – 14.00: Lunch 

• 14.00 – 15.00: Task 3: Proposed methodology and standard on 

refrigerators/freezers and ovens 

• 15.00 – 15.30: Tea break

• 15.30 – 16.30: Discussion of standards proposed in Task 3 and next steps

Agenda
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•Share the approach taken to date

•Share the standards identified to date

Our aim for today

What we want from you as we go through

• Have we identified all the appropriate 

standards?

• Have we identified the correct components to 

focus on?

• Are the lifetimes discussed sensible?

• Particular issues highlighted as we go
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Durability in EU Policy
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• Policy measures to encourage better environmental performance of 

products include: 

– The Ecodesign Directive, which sets minimum standards for 

product performance

– The Energy Labelling Directive, which requires that appliances 

are labelled so consumers are able to compare their energy 

efficiency and other environmental parameters

– The EU Ecolabel, which identifies products with the least 

environmental impact so that consumers can make informed 

purchasing decisions 

– Green Public Procurement, a voluntary process requiring that 

public authorities seek to procure goods and services with a 

reduced environmental impact

Product policy in the EU
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Product policy in the EU
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• The EU is moving towards a circular economy 

• Products should be designed and manufactured in a way that 

helps conserve resources and minimise waste

• Extended durability can help prolong the lifetime of a product by 

reducing the need for:

– Maintenance

– Repair

– Remanufacturing 

Drivers for more durable products 
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• Durability as a stand-alone concept is relatively new within EU Product 

Policy

• Durability impacts have been included in EU Product Policy through 

Ecodesign implementing measures for certain products such as:

– Light bulbs 

– Vacuum cleaners

• The outcomes of this project may be used in the development of future 

EU product policy 

The role of durability in EU policy
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Introduction to the Project



© Ricardo-AEA LtdRicardo-AEA in Confidence10

• Undertaken on behalf of the European Commission DG Environment 

• A collaboration between Ricardo-AEA, Intertek and SSSUP

• Scheduled to be completed in February 2015

• Aims:

– Identifying two pilot product groups that would likely benefit from extended durability

– Develop a test methodology for assessing their durability

– Estimating the benefits and costs of more durable products for these product groups

• Focus is on consumer products that are subject to regular and sustained usage 

until they break down

– Consumable products (e.g. detergents, shampoos) and complex systems (e.g. 

buildings, roads) are excluded

Introduction to the project
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Project Plan

Inception
• Project started in December 2013

Task 1

• Product selection

• Completed

Task 2

• Analysis of existing methodologies

• Largely completed

Task 3

• Developing a methodology for measuring durability

• Largely completed

Task 4

• Cost benefit analysis of using more durable products

• Ongoing

Workshop
• Welcome! 

Closure
• End of February 2015
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• Different products may or may not benefit from extended durability. 

This depends on: 

– Cost implications

– Consumption patterns and consumer expectations

– Innovation rates

– Improved energy efficiency

– Impact on refurbishment potential 

– Role of key components that determine overall lifetimes

– Limits posed by existing manufacturing methods

• So it was important to understand which products would 

benefit the most from an extended lifetime..

Priority product groups
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Task 1: Selection of the 

products and definition of 

durability
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Aim here was to identify the products that could benefit from considering 

their durability. 

• It was agreed that the selected priority products must be covered by 

existing EU product policy

– More likely to be able to take forward durability requirements 

developed within the study

• Timescales for the revision of any existing criteria for the different 

products were recorded

• A set of pass/fail criteria was developed and all products identified 

were assessed against these (96 products) 

Selecting priority product groups
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Criteria Reasoning 

1

Potential for 

durability 

criteria 

Are there obvious areas or components that could be improved to 

extend durability?

2
“Workhorse” 

products

Do the selected products have an expected longevity and are usually 

only replaced when they break down or they are no longer fit for use?

3

Suitable as a 

pilot to 

develop 

durability 

requirements

The product must be complex enough to enable a relevant and 

replicable test methodology to be developed and simple enough to be 

appropriate.

The product should not already have durability requirements developed 

to date within European product policy measures. 

Product Selection Criteria
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The aim was to identify from the remaining products, which two were 

the most relevant for this work and the Commission’s aims. 

• The products that passed the selection criteria (15 products) were 

scored against a further set of ranking criteria

• The top scoring products produced a short list of the most relevant 

products for which a durability methodology could be developed

• The ranking criteria were applied to the products using equal 

weighting for the four different criteria 

The ranking process
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Criteria Criteria Description

1 Timeliness

Product implementing measures or criteria is due to be reviewed 

in the very near future. 

New Regulations or criteria are being developed.

Preparatory study completed but no regulation/ criteria yet.

2

Product type

(including 

availability of 

data)

Many domestic products will be highly relevant, including white 

goods, but some business products will also be relevant to 

consider. 

Data availability is a key parameter to enable other tasks to be 

undertaken. 

3
Product 

lifetime
Expected lifetime versus actual lifetime.

4
Improvement 

potential 

Extended lifetime of components and the ability to potentially 

repair the product. 

Potential environmental impact reduction due to resource 

savings.

Energy consumption – in use energy versus product lifetime 

energy consumption 

Product ranking criteria
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• The six top ranking products to consider are:

Short list of products

Product Group Score (/20)

Domestic refrigerators and 

freezers (Lot 13)
20

Ovens 

Within the product group of 

Kitchen Appliances

17

Compressors (Lot 31) 16

Domestic laundry driers (Lot 16) 15

Ventilation fans (Lot 11) 15

Pumps for waste water (Lot 28) 14
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• Following the selection process the two product groups taken forward 

were domestic refrigerators/freezers and ovens

• These products comprise a wide range of components that could make 

the methodology developed applicable to other products with similar 

components, such as:

– Outer casing

– Pumps

– Filters

– Heating elements

– Mechanical elements such as hinges and catches

– Electronics, including controls and displays

– Compressors

– Lights 

Pilot product groups
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• A definition for durability for the purposes of this study has been 

developed based on existing literature

Durability is the ability of a product to perform its function at the 

anticipated performance level over a given period (number of cycles 

– uses – hours in use), under the expected conditions of use and 

under foreseeable actions.  

Performing the recommended regular servicing, maintenance, and 

replacement activities as specified by the manufacturer will help to 

ensure that a product achieves its intended lifetime. 

Definition of durability

• Any definition of durability needs to be able to be tested – i.e. a test method must 

exist or be developed that enables repeatable and replicable testing to be 

performed. 

• Repair not included – unpredictable, in response to an unplanned event. 
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Definition of durability

Any questions, thoughts? 
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Task 2

Existing Methodologies

Identify existing test methods related to durability 

and consider those to be used to establish a viable 

durability requirement.
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The aim of this work was to establish how durability considerations are 

treated at the moment for the product groups:

• Standards and requirements 

• Company approaches 

Information gathered from consideration of standards and direct contact with 

manufactures and trade associations: 

– European safety standards 

– Performance standards

– Standards from North America, Asia, Australasia

– Non-standard documents

– Company tests 

– Standards not specific to appliances

– Thailand Ecolabel - only ecolabel scheme requiring durability performance testing for 

refrigerating appliances

Background
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• IEC 60335-1:2010+A1:2013/EN 60335-1:2012 Household and similar 

electrical appliances — Safety (Part 1: General requirements)

• EN 60335-2-24 2010  Household And Similar Electrical Appliances -

Safety (Part 2-24: Particular Requirements For Refrigerating 

Appliances, Ice-Cream Appliances and Ice Makers)

• IEC/EN 60335-2-24:2010 Household and similar electrical appliances 

— Safety (Part 2-34 Particular requirements of Motor compressors)

• EN 62552 : 2013 Household refrigerating appliances - Characteristics 

and test methods

• DIN 8974, DIN 8978, DIN 8979 (compressors)

European Standards on refrigerators
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• Chinese requirements on door and handle function

• US ASHRAE Technical Committee 8.9 - Residential Refrigerators 

and Freezers Handbook:

“Various components …. are subject to continual use by the consumer 

throughout the life of the product; they must be adequately tested to 

ensure their durability for at least a 10 year life. Some of these items are 

(1) hinges, (2) latch mechanism, (3) door gasket, (4) light and fan 

switches, and (5) door shelves…. 300,000 cycles is generally accepted 

as the standard for design purposes. 

Several other important characteristics.. (1) retention of door seal, (2) 

rigidity of door assembly, (3) rigidity of cabinet shell, and (4) durability of 

inner door panels.

Life tests on the electrical and mechanical components of the 

refrigerating system may be made as required."

• US UL250 set of safety standards

• Australia / New Zealand: AS/NZS 4474.1, pull down performance.

International Standards on refrigerators
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• Manufacturer claims:

– Miele “quality pledges” 

• compressor runs for 50 000 hours

• Doors - opening and closing 100 000 times (equivalent to 15 times a day for more 

than 18 years); opening with up to 66 pints of milk in the door shelves. 

• ASHRAE: Heavy usage test by manufacturers - Typically lots of door openings in high 

temperature and high humidity to identify if the defrosting systems copes and recovers.

• Ecolabel requirements - “The availability of compatible replacement parts and service 

shall be guaranteed for 12 years from the time that production ceases.” 

– Green label Thailand – endurance testing of the doors, 100 000 openings to 45 deg

and compressors to meet electrical safety standard IEC 60335-2-24. 

• AHAM 7001/CAS SPE-7001/UL7001 – scores product for sustainability, inc materials, 

energy consumption, e-o-l, innovation, but no durability or lifetime requirements per se

Other inputs for Refrigerators
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WRAP work

• Physical requirements: Thermostat and electronic controls – use negative      

temperature coefficient (NTC) thermistors, soldered connectors, easily 

removable/replaceable thermostat and all PCBs

• Performance requirements: vibration tests

• Door and door seals: replaceable seals, antibacterial coating, 30 kg door loading 

capability, minimum 38 000 opening and door slams (or 49 000, 60 000 for higher 

spec.)

• Compressor: easily repairable, minimum 21 000 hours operation 

(or 27 000 and 33 000 hour operation representing longer lifetimes)

Other inputs for Refrigerators
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• The main components that are reported to be failing most often in 

refrigerators/freezers and can be considered for durability testing are:

– Thermostat (control)

– Compressor

– Defrost heaters (and controls)

– Door seal

– Thermistors (control)

– Door hinges 

– Fan motors

• Design aspects affecting the functioning and failure of an appliance:

– Defrost hole and pipe (narrow or rough material cause blockages)

– Inferior materials for fittings such as shelves and supports

– Inadequate spacers provided or fitted for air circulation

– Gas leakage – system problem

Key components for Refrigerators
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• Thermostats

– European safety standard

• May require adapting to determine minimum standard and/or a 

stress/accelerated use test

• Compressors

– DIN test standards

• Need to consider time taken to complete a suitable test

– European Safety standard

• No performance criteria

– WRAP specifications 

• Need to consider time taken to complete a suitable test

– US high/low voltage test

• Might be appropriate as assessment of ability after accelerated 

usage test

Existing methodologies on key components 
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• Defrost heaters (and controls)

– European safety standard

• May require adapting to determine minimum standard and/or a 

stress/accelerated use test

– North American safety standards

• May provide some basic test parameters 

• Door seals

– European performance test standard

• May require adapting to determine minimum standard and/or a 

stress/accelerated use test

– Breakers strip impact test

• Breaker strip test could be applied to door seal

– WRAP specifications 

• Useful test specifications and minimum standards

– North American safety standards

• May provide some basic test parameters

Existing methodologies on key components 
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• Thermistors

– European safety standard

• May require adapting to determine minimum standard and/or a 

stress/accelerated use test

• Door hinges 

– European performance test

• Useful test parameters

– WRAP specifications

• Useful test parameters and pass criteria

– North American safety standards

• May provide some basic test parameters

• Fan motors

– European safety standard

• Already a requirement

– North American safety standards

• Accelerated or stress condition test method would be more

Existing methodologies on key components 
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Followed the same approach to identify standards 

• IEC 60335-1:2010+A1:2013/EN 60335-1:2012 Household and similar 

electrical appliances — Safety (Part 1: General requirements)

• IEC/EN 60335-2-6:2003+A13:2013 Household and Similar Electrical 

Appliances - Safety (Part 2-6: Particular requirements for stationary 

cooking ranges, hobs, ovens and similar appliances)

European Standards on Ovens
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• AHAM ER-1-2012 Household Electric Ranges

– Oven lining, insulation, heating unit, rotisserie, moisture integrity, doors

• UL 858 Household Electronic Ranges

– oven door integrity

• Ecolabel inputs

– Blue Angel, spare parts for 10 years electric, 12 years gas

International Standards on Ovens
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• Manufacturer Claims

– Miele, 

• Door hinges - opening and closing 24 000 times

• Enamel trays - various scourer tests 100 000 times

• Ovens - run for 4 000 operating hours (4 hours per week)

– Other manufacturer

• Door Operation -reliability of hinge and door interlock systems.  Test opens and 

closes the door to its full opening range 6 times per minute for 150 000 operations 

and is based on BS EN 60335-2-25:2002 + A11:2010 Clause 18.

• Performance of the appliance is measured before the test starts and then again at test 

end and the measurements are compared.

• WRAP requirements for microwave ovens, door interlock

– Safety standard EN60335-2-25 specified door open/close cycles for 100 000 times.

– Safety standard EN60335-1 requires switches to operate >10 000 cycles

Other inputs for Ovens
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• The main components that are reported to be failing most often in 

ovens and can be considered for durability testing are:

– Hinge runners (failure causes hinge damage)

– Controls (for setting mode or temperature)

– Thermostat or thermal fuse (affecting temperature control)

– Oven elements (standard and fan)

– Fan motor

– Lamp

Key components
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• Hinge runners (failure causes hinge damage)

– European safety standard for pyrolytic oven door test 

• Useful parameters that could be incorporated into a test

– North American standard

• Door tests available

– British Standard (kitchen units)

• Door assessment

– North American safety standards

• May provide some basic test parameters

• Controls (for setting mode or temperature)

– European safety standard 

• May require adapting to determine minimum standard and/or a 

stress/accelerated use test

– North American standard

• Mechanical strength test would also be appropriate

– British Standard (kitchen units)

• Handle strength

Existing methodologies on key components 
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• Thermostat or thermal fuse (affecting temperature control)

– European safety standard 

• May require adapting to determine minimum standard and/or a 

stress/accelerated use test

• Oven elements (standard and fan)

– North American standard 

• An accelerated use /stress test

• Fan motor

– European safety standard

• Already a requirement

– North American safety standards

• Accelerated or stress condition test method would be more 

appropriate

• Lamp

– European energy efficiency standard 

• Excludes some types. Generic requirement for instruction for 

replacement

Existing methodologies on key components 
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To encourage the inclusion of a resource efficient regulation into the 

Ecodesign Directive. 

• Accessible components to enable repair. 

• Major parts able to be disassembled without special tools.

• Clearly visible attached warnings on sensitive components.

• The achievable service life:  at least 10 years.

• Reference to regular maintenance should be presented in the

manual.

• If non-essential components fail, product still be feasible and the 

functional capability at a low level should be possible.

• Instructions to be easily readable, understandable (e.g., self-

explanatory).and as simple as possible. 

• Easy access to software and current updates and error code resetting 

for all repair shops.

The standard will facilitate a voluntary labelling scheme, 3 levels. 

Austrian Standard for “Label of Excellence for durable, easy 

to repair electrical and electronic appliances" 
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CEN/CENELEC Ecodesign Coordination Group requested to assess feasibility of 

standards for: 

• reusability/ recyclability/recoverability (RRR) indexes by mass;

• reusability recyclability/recoverability (RRR) indexes by environmental impact;

• durability of products or some of their key components;

• the time for the reversible disassembly, substitution and re-assembly of key 

components of products;

• dismantling time of products (or of its components) at end-of-life.

European Standardisation 
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Most of the test standards identified are not suitable as they stand in a 

durability test methodology:

• some provide only basic test parameters and need further development 

• some need adapting to give minimum requirements

• there needs to be consideration of practicality and time taken to complete a suitable 

test

• there needs to be consideration as to whether an accelerated test could be an 

appropriate alternative

• some need additional test specifications to represent consumer use of the component 

in a specific appliance

These issues will be further considered and discussed in Task 3 when the more detailed 

consideration of a test methodology is covered.

For both refrigerators and ovens…..
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Refrigerators

Miele claim their fridge freezers are tested to last 15 years

ASHRAE Handbook: 5 to 20 years

WRAP consumer expectations: 7-10 years (range 4-20)

A recent (2013) WRAP study found that consumers expect refrigerators to last for 8 years 

on average. However, around 50% of refrigerators purchased in 2012 were replacing an 

existing appliance under 8 years. In 77% of cases, the reason for the replacement was 

that their previous appliance had broken down or was unreliable.

Ecodesign: average age 5.1 – 6.8 

Propose to use a minimum of 7 years 

Ovens 

WRAP consumer expectations: 5-7 years (range 2-20)

Ecodesign: average lifetime 19 years 

Propose to use a minimum of 5 years 

Product Lifetimes



© Ricardo-AEA LtdRicardo-AEA in Confidence42

• Identified formal test standards and specifications used by 

manufacturers that relate to durability issues for the products in 

question.

• In order to determine which test standards should be further 

considered for adoption or adaptation into the durability 

methodology, the reasons for failure and product disposal and 

rates were used. 

Output of Task 2
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Any questions?



© Ricardo-AEA LtdRicardo-AEA in Confidence44

Task 4

Environmental benefits 

analysis of the “more durable” 

alternative 
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Comparative Life Cycle Assessment

The Life Cycle Assessment (LCA) is a technique used to evaluate the

potential environmental impacts associated with a product or service,

considering its whole life cycle, from a cradle to grave perspective.
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Comparative Life Cycle Assessment

Comprehensive impact categories

• to cover all relevant environmental issues related to the product

supply chain

• to consider the so-called “cross-media” environmental impacts

Average product

Environmental impact categories

More durable product

Environmental impact categories
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Selection of average models

Domestic refrigerating appliances

The “Preparatory studies for ecodesign requirements of EuPs” Lot 13

select four categories of refrigerators:

• Refrigerator: freestanding, without no frost, one door 

• Refrigerator with freezer: freestanding, without no frost, two door, 

top mounted freezer

• Upright freezer: freestanding, without no frost 

• Chest freezer: freestanding, without no frost

Categories

Energy 

consumption 

(kWh/year)

Fresh food 

compartment

Temperature

Frozen food 

compartment

Temperature

EEI

Gross / Net 

volume

(litre)

Refrigerating 

agent

Foaming 

agent

Refrigerator 163.7 +10 °C A 230 / 223 HC HC

Refrigerator 

freezer
324.4 +10 °C ≤ -18 °C (4*) A 294 / 277 HC HC

Upright 

freezer
274.5 ≤ -18 °C (4*) A / B 202 / 177 HC HC

Chest 

freezer
300.1 ≤ -18 °C (4*) B 260 / 254 HC HC
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• Selection of base case models done on the basis of the analysis of 

the 2005 technical database developed by CECED

• All four different categories of refrigerating appliances chosen in Lot 

13 preparatory study are "without no frost"

It is important to verify if 

these conditions do represent the reality of 2014

Selection of average models

Domestic refrigerating appliances
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Resource use and emission profile

Average model: refrigerator with freezer (example)

Raw Materials Processing Material (g)

Ferrous metals Forming Ferrous metals 15.262

Iron 711

… …

Non ferrous metals Forming / Wiring Ag 4

Al 1.343

… …

Packaging Cutting / Assembling Cardboard 2.673

PP 1.239

… …

Plastics
Extrusion / Injection 

moulding
PP 1.549

PVC 352

… …

Refrigerant HC 49

Thermostat Assembling 146

…

Transport

Average km 1.467
Truck 70 %

Ship 30 %
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Resource use and emission profile

Average model: refrigerator with freezer (example)

Assembling

Energy Electricity 25,34 kWh

Heat 15,69 kWh

Water 0,228 m3

Auxiliaries Cleaning agent 8 g

Lubricant 27 g

… … g

Use
Product life 15 year

Electricity On mode 313,15 kWh / year

Maintenance
Glass shelf 151 g / product life

Transport 14,30 Km / product life

…

End of Life
Dismantling 2,50 %

Recycling 80,00 %

Energy recovery 12,00 %

Landfilling 5,50 %
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• Input/output data reflect the

specific technology conditions of

2005. It can be assumed in

particular for energy consumption

a decrease from 2005 to now

• The available bill of materials list

all the components (compressor,

fan motors, etc.) and the materials

(metals, plastics, etc.) composing

the final products but do not give

detailed information about the

composition of each refrigerating

appliances’ component (e.g.

amount of plastic, metal, etc. in the

compressor).

Resource use and emission profile

Domestic refrigerating appliances average models

Updating data needed

Important information to

obtain in order to assess the

environmental performance of

the more durable alternatives
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Energy saving ???

Resource use and emission profile

Durable model: refrigerator with freezer (example)

Raw Materials

Average model g Durable model g

Ferrous metals 15.262 Ferrous metals 15.262

Iron 711 Iron 711

Steel 3.328 Steel 3.328

Ag 4 Ag 4

Al 1.343 Al 1.343

Zn 169 Zn 169

Cardboard 2.673 Cardboard 2.673

PP 1.239 PP 1.239

Wood 10 Wood 10

PP 1.549 PP 1.549

PVC 352 TPE 352

PS 8.900 PS 8.900

PU foam 6.223 PU foam 6.223

Glass 6.219 Glass 6.219

Alternative raw material for door seal:

Thermoplastic elastomers (???)

PVC is the material forming

the door seal (???)
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The effect of life extension

Refrigerator with freezer (example)
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Selection of average models

Domestic ovens

The “Preparatory studies for ecodesign requirements of EuPs” Lot 22

select two categories of domestic ovens (excluding microwave):

• Electric oven: Built-in independent, able to use forced convection

• Gas oven: freestanding dependant, part of a cooker and has no

forced convection functionality.

Categories
Capacity

(litre)

Self 

cleaning

Life time

(years)

On mode
Standby

mode
Total 

power

(W)kWh/cycle
cycle/year

(n)
min/cycle Wh/h h/year

Electric oven 54 None 19 1,1 110 55 2 8660 3.570

Gas oven 58 None 19 1,67 111 55 0 0 10.500 *

* Total power: hobs + oven
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• Selection of base case models done on the basis of the average

product in stock and a market analysis of domestic ovens at EU

level (sources: Gfk retail and technology GmbH / CECED product

database)

• Definition of use parameters (energy consumption values - on mode

and standby mode) of domestic standard ovens done on the basis of

published information and in collaboration with CECED

All data reflect the specific technology conditions of 2007 

It is important to verify if 

these conditions do represent the reality of 2014

Selection of average models

Domestic ovens
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Resource use and emission profile

Average model: electric oven (example)

Raw Materials Material (g)

Casing

Body Stainless steel 5.820

Casing Stainless steel 6.490

Supports Stainless steel 880

Insulation

Body  insulation Glass fibre 340

Back insulation Glass fibre 110

Door

Casing Stainless steel 3.130

Glass Tempered glass 4.120

Joint Silicone 50

Hinge Steel galvanized 180

Buttons PVC 60

Motor

Aluminium Al 27,6

Iron Ferrite 193,2

Copper Cu 55,2

… … …
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Resource use and emission profile

Average model: electric oven (example)

Use
Product life 19 year

Electricity

On mode Consumption per cycle 1,1 kWh

Number of cycle per year 110 n

Duration of a cycle 55 min

Standby mode Consumption per hour 2 Wh

Hours / year 8660 h

Maintenance
Transport 15 Km / product life

…

End of Life
Dismantling Electronic components 100 %

Recycling Metals 100 %

Energy recovery Paper, cardboard, plastic 100 %

… …
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• Input/output data reflect the

specific technology conditions of

2007. It can be assumed in

particular for energy consumption

a decrease from 2007 to now.

• The available bill of materials do

not give detailed information about

the composition of all average

ovens components.

• Not enough information for

assembling phase and distribution

phase.

Resource use and emission profile

Domestic ovens average models

Updating data needed

Important information to

obtain in order to assess the

environmental performance of

the more durable alternatives
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To do list

• Update life cycle inventory data of both ovens and refrigerating

appliances in order to reflect the specific technology condition at

least of 2013.

• Obtain more specific information on the material composition of

each components in particular for refrigerating appliances.

• Evaluate any potential alternative design or technological advances

and collect input output data of more durable alternative of the two

pilot product groups.
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Task 3:

Proposed durability 

methodology

To develop an approach to assess durability so that a 

level of performance can be specified to ensure a 

reasonable product lifetime for the two products identified 
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Task 3 builds on Task 1 and especially Task 2, and 

provides:

• a scope for the products covered;

• a summary of the components identified as being critical to the 

lifetime of the appliance as given in Task 2;

• proposed elements for inclusion in a durability test standard.

Methodology development
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• The scope of refrigerators/freezers is taken to be the same as 

defined in the Ecodesign Lot 13 namely "household electric 

refrigerators, freezers and their combinations“

• Assumptions for refrigerators: 7 years, 20 openings/day

To translate the requirements into periods of use, it was necessary to 

use some assumptions about refrigerator usage, as follows:

– Thermostats: switching 30 times per day; 10 950 per year

= 76 650 for 7 years

– Compressor: switching 30 times per day, on between 30 and 40% 

of the time

– Defrost heater: operating once per 24 hours

= 2 555 cycles in 7 years

– Door seal: 20 door open cycles per 24 hours

– Door hinge: 20 door open cycles per 24 hours

= 51 100 cycles in 7 years

Methodology development 
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Component
Existing 

Standards

Existing 

requirements
Equivalent years 

Thermostat
EN 60335-

1:2012
10 000 cycles 0.91 year

Compressor

DIN 8974 500 000 cycles 45 years

DIN 8978 1 000 hours 41 days

DIN 8979 2 000 hours 82 days

Miele in 

house test
50 000 hours

17 years (on 33% 

of time)

WRAP 

specification
21 000 hours

7 years (on 33% of 

time)

Existing requirements for refrigerator components

This represents current requirements, converted into years using the assumptions presented. 

These are not our proposed minimum requirements.

Table (and subsequent tables) illustrate the need for usage assumptions and the definition of a 

minimum requirement.
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Component
Existing

Standards

Existing

requirements
Equivalent years 

Defrost

heater
UL 250

30 000 cycles

100 000 cycles

6 000 cycles

82 years

274 years

16 years

Door seal
WRAP 

specification
38 000 opening cycles

7 years (15 

openings/day) 

5.2 years (20 

openings/day)

UL 250 300 000 (fridge) 41 years

Thermistor
No existing 

requirement

Existing requirements for refrigerator components
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Component
Existing 

Standards

Existing 

requirements
Equivalent years 

Door hinge

EN 62552
100 000 opening 

cycles (fridge)
13.7 years

Miele in 

house test

100 000 opening 

cycles (fridge)

18 years (15 

openings/day)

13.7 years (20 

openings/day)

UL 250 300 000 (fridge) 41 years

Fan motor
No existing 

requirement

Existing requirements for refrigerator components
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Existing requirements for refrigerator components

Gas leakage – no public standards currently

Refrigerant leaks are a result from cracks in the cooling system tubing that circulates the 

refrigerant.  These may be due to:

• rust formation due to inclusions on aluminium tubing; 

• rust formation due to pitting; 

• micro leakages on welded junctions; 

• micro leakages on lock ring connections. 

 System issue rather than a component issue
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• Thermostat endurance test

– Test conditions as in IEC 60335-1:2010+A1:2013, Clause 24.1.4 

Controls

– Additional test conditions; ambient temperature same as range 

during operation with high humidity (to be specified)

– Proposed minimum requirement: 75 000 cycles (min 7 year lifetime 

estimate)

• Proposed Design specifications 

– Use of negative temperature coefficient (NTC) thermistors and 

soldered connectors, as long as this does not prohibit replacement 

of the circuit boards (PCB) or other key components (WRAP 

guidance and specifications)

Proposal on thermostats
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• Compressor fastening endurance

– Test according to DIN 8974 - Compressor cycling on and off

– No existing minimum requirement

– Minimum requirement given by CECED: 500 000 switching cycles 

(to be reviewed).

• Compressor wear test

– Test according to DIN 8978 - Efficiency and sound power level 

recorded before and after test for comparison

– Additional severe test conditions (e.g. -40°C vapour temperatures)

– Existing minimum requirement: 1 000 hours uninterrupted running 

• Acceptable levels of efficiency and sound power level compared 

to before test to be agreed

– Running this test for equivalent of 7 years would take 2 ¾ 

years continuous running. 

Proposal on compressors 
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• Compressor high temperature testing

– Test according to DIN 8979

– Existing minimum requirement: 2 000 hours uninterrupted running

• Duration of test to be reviewed through consultation with 

stakeholders, currently equates to 82 days. 

• Accelerated life test

– Test conditions and requirements to be agreed

– Minimum requirements: To be decided according to nature of 

accelerated test

Proposal on compressors
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• Defrost heater element endurance

– Tests based upon UL 250 - Clause 8.20.1 

– Heater element and controls connected

– Additional test conditions; ambient temperature of -18°C with high 

humidity (to be specified)

– Proposed minimum requirement: 2 500 cycles

• Defrost heater control endurance

– Tests based upon UL 250 - Clause 8.20.1 

– Heater element and controls connected

– Additional test conditions; ambient temperature of -18°C with high 

humidity (to be specified)

– Proposed minimum requirement: 2 500 cycles

Proposal on defrost heaters
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• Door seal endurance - door opening test

– Test based upon WRAP specification

• 30 kg loaded evenly across door shelves

• 50 000 door opening cycles

• Door seal subjected to operating conditions (cooling 

associated with a fridge or freezer)

• Door seal test - the EN62552 air-tightness (clause 9) is not 

adequate as it is not discerning enough; an alternative 

evaluation is necessary

– Proposed minimum requirement: To be agreed based on an 

acceptable performance assessment after the test 

Proposal on door seals
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• Thermistor endurance test

– Test conditions as in IEC 60335-1:2010+A1:2013 - Clause 24.1.4 

Controls

– Additional test conditions; ambient temperature same as range 

during operation with high humidity (to be specified)

– Proposed minimum requirement: 75 000 cycles (min 7 year 

lifetime estimate)

• Proposed Design Specifications 

– Use of negative temperature coefficient (NTC) thermistors and 

soldered connectors, as long as this does not prohibit 

replacement of the circuit boards (PCB) or other key components 

(WRAP Guidance and specifications)

Proposal on thermistors
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• Door hinge durability

– Test based upon WRAP specification and UL252 clause 8.29.2

• 30 kg loaded evenly across door shelves

• 50 000 door opening cycles

• 34 kg load is then applied vertically downward at the outer edge 

of the door. This is done with the door open to 15° for one hour 

and 90° for one hour

– Minimum requirement: No damage, failure or significant deflection 

or sag (>2 mm in any direction) to door, hinges or shelves

Proposal on door hinges
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• Impedance protected motor test 

– Test based upon UL250 - Clause 9.13 

• Additional test conditions; ambient temperature same as range 

during operation with high humidity (to be specified)

• Minimum requirement: 15 days continuous operation (as in IEC 

60335 Part 2-24 Annex AA), 72 hours after the test the motor 

shall withstand an electrical strength test

• Motor endurance test

– Test conditions and requirements to be agreed

– Stress test with locked motor to distinguish motors that are able to 

run under operating conditions with blades prevented from turning 

without burning out, or alternatively stalling to protect the motor 

operation

– Minimum requirement: To be decided according to nature of 

accelerated/stress test

Proposal on fan motors
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• The scope of this product area is taken to be domestic ovens as 

covered in the Ecodesign Lot 22.

• To translate the requirements into periods of use, it was necessary to 

use some assumptions about oven usage, as follows:

– Assume 110 uses per year as an average across Europe to 

provide a benchmark for the development of the durability test 

method (Ecodesign)

– Hinge runners: 110 uses per year, 4 opening cycles per use; 

2 200 cycles for a 5 year lifespan

– Thermostat: No information is available to base assumptions on

– Oven heating elements: No information available to base 

assumptions on

– Fan motor: 110 uses per year. Each use 1 hour (this is a working 

assumption as no evidence is yet available)

Scope for methodology development
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Component
Existing

Standards

Existing

requirements
Equivalent years 

Hinge

runners

EN 60335-

2-6:2003
5 000 opening cycles

1 250 uses

11.4 years

EN 60335-

2-6:2003

100 000 opening 

cycles

25 000 uses

227 years

AHAM ER-

1-2012
25 000 opening cycles

6 250 uses

56.8 years

Miele in 

house tests
24 000 opening cycles

6 000 uses

54 years

BS 6222-2: 

1997
40 000 opening cycles

10 000 uses

90.9 years

Existing requirements for oven components
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Component
Existing

Standards

Existing

requirements
Equivalent years 

Controls
No existing 

requirement

Thermostat
EN 60335-

2-6:2003
10 000 cycles Not calculated

Oven heating 

elements

AHAM ER-

1-2012
3 000 hours on Not calculated

Fan motor
No existing 

requirement

Existing requirements for oven components
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• Hinge runner endurance test

– Door opened fully and closed with a force of 90N to the handle 

(IEC/EN 60335-2-6:2003+A13:2013 Household and Similar 

Electrical Appliances - Safety Part 2-6 22.108 Door test - pyrolytic

self-cleaning ovens)

– Opening cycle: 15 times per minute (AHAM ER-1-2012 Clause 

9.3.1 Sturdiness of Oven Doors)

– Proposed minimum requirement: 2 000 cycles

– Minimum requirement (WRAP): Observation of door fit and 

mechanism should allow normal door operation; no 

damage/failure/deflection/sag to the doors or hinges 

• Hinge integrity test 

– Test according to UL 858 Household electric ranges Clause 34 

oven door integrity

– Minimum requirements: As specified in UL 858; no damage or 

deflection

Proposal on hinge runners
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• Structural integrity of (external) cooker controls 

– Test based upon BS6222 and EN 60335 Part 2-4

– A rubber hemisphere having a diameter of 70mm and a hardness 

of between 40 IRHD and 50 IRHD is fixed to a cylinder having a 

mass of 10 kg and dropped from a height of 10 cm

– Load applied 10 times (6 per minute)

– Minimum requirements: No permanent distortion or damage that 

impairs the proper functioning

• A more specific formal measurement of acceptable pass criteria 

may be necessary

Proposal on controls
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• Thermostat endurance test

– Test based upon EN 60335-1:2012 Part 1 and EN 60335-2-

6:2003+A13:2013 Part 2-6 - Clause 24.1.4

– Additional test conditions; ambient temperature cycles to represent 

usage based on AHAM ER-1-2012 Household Electric Ranges 

clause 8.7.3 Oven Heating Unit Endurance

– Minimum requirement: Number of cycles to be considered further  

10 000 for normal safety test may not be realistic with the added 

stressed of heat cycling proposed here. Requires information on 

expected frequency of switching during heating cycles proposed.

Proposal on thermostats
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• Oven heating element endurance test

– Test based upon AHAM ER-1-2012 Household Electric Ranges -

Clause 8.7.3 Oven Heating Unit Endurance

• Heating and cooling cycle (60 mins heating, 20 mins cooling)

• 105% rated voltage

• Test cycle repeated until 1 000 hours of "on" time are recorded  

(equivalent to 5 years, 4 hrs /wk) 

• Watts input of the unit(s) at the test voltage is measured and 

recorded

– Proposed minimum requirement: Number of cycles above to be 

completed without failure

– The watts input at the test voltage shall not change more than ± 5% 

during the test period

Proposal on oven heating elements
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• Motor endurance test

– Test conditions and requirements to be agreed

– Stress test with locked motor to distinguish motors that are able 

to run under operating conditions with blades prevented from 

turning without burning out (or stalling to protect motor)

– Expected heated ambient temperature to be considered 

– Test conditions as used for oven heating elements above could 

be incorporated to simulate usage conditions

• Operational motor life test

– Based on Ecodesign Directive No 666/2013 Vacuum cleaners

– The fan shall run intermittently with periods of 14 minutes 30 

seconds on and 30 seconds off. Test carried out in heated 

cabinet to represent usage

– Minimum requirement: 550 hours (to represent 110 hours per 

year for 5 years)

Proposal on fan motors
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• Lamp life

– Test based upon EN 50285:1999 Energy efficiency of electric 

lamps for household use - Measurement methods - Clause 6.3 

Lamp life (which refers to EN60064 Annex A test procedure)

– Additional test conditions to include heating and vibration 

representative of an oven

– Minimum requirements: Test duration to be equivalent to number of 

hours expected from 5 years usage   

Proposal on lamps
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From you: 

• Immediate feedback

• 2 week consultation period for feedback

• confidentiality will be respected 

Particular questions:

• Have we got the right components?

• Refrigerators, we considered gas leakage as a failure issue, but needs consideration in 

a different manner because it is a system and construction issue rather than the 

components that can be considered on more of an individual basis.

• Are there any other available test methodologies that we should be considering?

• We would like assistance in developing and agreeing the assumptions particularly on 

oven usage.

• We would like contributions on the proposed test methods, suggestions for areas 

where we have been unable to fully specify the methods and parameters, and 

suggestions for minimum standards or assessment methods.

Your Input 
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Next steps for Project 

Inception
• Project started in December 2013

Task 1

• Product selection

• Completed

Task 2

• Analysis of existing methodologies

• Largely completed – developed further with stakeholder input

Task 3

• Developing a methodology for measuring durability

• Largely completed– developed further with stakeholder input

Task 4

• Cost benefit analysis of using more durable products

• Ongoing– benefitting significantly from stakeholder input

Workshop
• Write up of discussion during the day

Closure
• End of February 2015
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For further comments/questions please contact:

Louise Evans: louise.evans@ricardo-aea.com

Thank you!


