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/. TASK/ ¢ IMPROVEMENT POTENTIA

The purpose of this task ie identify design options, their monetary consequences in
terms of life-cycle cost to the consumer, their environmental costs and benefits and
the solutiors with the Least LifeCycle Cost (LLCC) and the Best Available Technology
(BAT).

The assessment of monetatife cycle cost is relevant to indicate whether design
solutions might negatively or positively impact the total expenditwk an EU
consumerover the total product life (purchasgrice, running costs, etc.). The distance
between the LLCC and the BAT indicatashere an LLCC solution is set as a minimum
target ¢ the remaining space for produdifferentiation (competition). Ta BATis a
mediumterm target that would probably more subject to promot@nmeasures than
restrictions

7.1. IDENTIFICATION OFID&N OPTIONS

This section presents the different improvement options applicable to &adeCase
In the context of the Ecodesid@directive,design option(s) should:

e not cause significant variation in functionalityr performance parameters
compared to theBaseCass, or in the productspecific inputs;

e have a significant potential foameliorating one or more environmental
impactswithout significantly deteriorating other impact parameters; and

¢ not entail excessive costst burdenon the manufacturer

Energy savingshat result from different technologiesannot always be directly added
when combining various improvement optiarfane options overlap each other, and
therefore the effect of implementing two or moref them would not be a simple
addition of their respective savingn this study, lhe improvement potential of a
particular improvement option or a combination of improvent options is evaluated
using the MEEuUP EcoReport tool.

The costeffectiveness of an improvement option can be expressed in tefrpayback
time in years, defined as a ratio:

(Cost incrase with reference to theBaseCas¢ / (annual electricity consumption
difference in kWheé&lectricity tariff)

The impactof each individual design optian the lifecycle cos{LCCpf the BaseCase
canalsobe calculatedIn this way the combination of design options with the least
LCGQan be identified.

Task 7 European Commission (DG EN
July 2011 Preparatory Study for Ecodesign Requirements of E 5
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In Task8, scenarios will be investigated as a basis for defining future Ecodesign

requirements, taking into account, among other parametek§Csand technical
constrairts.

In this Task, inputs come from various stakeholders that have been contacted.

7.1.1.BASECASH.: DRIP FILTER COFFEEMWE

The potential improvement options fadrip filter coffee machines are presented in
Table7-21. Drip filter coffee machineare significantly different to the other product
categories and are a mature technology with product features and sales progressing
only very slowly in recent year$herefore,someimprovement optionsidentified for

the other BaseCases do not apply tothis product category, while others have been
analysed slightly differentlgs described below

Table7-1: Identified energy saving potential for drip filter coffee machines

Energy Annual Comparison taBaseCase
period (kWh)  (kWh) (%) | LINK O (years)
BaseCasel | Drip filter 0.232 17411 - - -
Option 0 Standby Regulatiof — 0.232 172.10 12 1 0
Option1a |Autopowerdown | 4 qq 146.91 156 1 0.22
60 minutes
Option1p |Auto-powerdown | g 122.09 299 1 0.12
30 minutes
Option 2 Zero standby 0.232 169.36 2.7 1 1.27
Option 4 Thermos jug 0.130 97.27 441 40 3.14
Scenario A |1b+2 0.164 119.72 31.2 2 0.17

7.1.1.1. OPTIOND: STANDBYREGULATION

e Environmental impactower consumption in standbyiode is set a0.5 Was
a result of the Standby Regulati@md an autgpower down of two hours is
assumed, reducinglectricityconsumption

e CostsThe implementation othis option is estimated to increase the price by
€1 per product due to the additional electronics required.

e Moadification to the BOMElectronics, 9&ontroller board:+150 g

e ConstraintsNo constraints are envisaged.

LAl subsequent options and scenarios include Option 0.

European Commission (DENER
Preparatory Study for Ecodesign Requirements of EuPs Task 7
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7.1.1.2. OPTIONLA: AUTGPOWER DOWROMINUTES

e Environmental impactsThe machine is set t@ower down (going into a
standby mode) automatically after 60ninutes, thereby reducing energy
consumption.

e Costs:The implementation of this option is estimated to increase the price by
€1 per product die to the additional electronics required.

e Modification to the BOMElectronics, 9&ontroller board:+150 g

e ConstraintsNone identified.

7.1.1.3. OPTIONLB: AUTGPOWER DOWROMINUTES

e Environmental impactsThe machine is set tpower downautomatically after
30 minutes, thereby reducing energy consumption.

e Costs:The implementation of this option is estimated to increase the price by
€1 per product due to the additional electronics required.

e Modification to the BOMElectronics, 9&ontroller board:+150 g

e ConstraintsNone identified.

7.1.1.4. OPTIONLC. AUTGPOWER DOWK MINUTES

Option 1c was excluded because a 5 minute gqudwer down delay was
considered too short given the user behaviour associated Bh.

7.1.1.5. OPTIONZ2: OZERO STANDBY

e Environmental impactsThis option assures that standby mode consumes
close toOW, i.e. standby mode effectively becomes off mode. Standby mode
energy consumption is therefore set to zero.

e CostsThe product price is assumed to increase by an amount equal to that for
auto-powerdown2 LJG A 2ylaZ A PSP ¢

e Modification to the BOMElectronics, 9&ontroller board:+150 g

e ConstraintsNone identified.

7.1.1.6. OPTION3: FLOWTHROUGH HEATER

The flowthrough heater option was excluded because it was not considered
relevant to nontertiary drip filter machines which are already flowthrough
heaters albeit using steam

7.1.1.7. OPTION4: ADDITIONAL INSULATIORHERMOS JYG

e Environmental impactsThe addition of a thermos jug avoids tledectricity
normally consumed for the keeping hot function.

Task 7 European Commission (DG EN
July 2011 Preparatory Study for Ecodesign Requirements of E 7
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Costs:The implementation of this option is estimated to increase the price by
€40 per productcompared to the Bas€ase product that does not have a

thermos jug

Modification to the BOMAssumed equal to +50% by weight of ttadfee pot

ConstraintsAddinga thermas jugwould reduce heat losses buatight result in
some loss of function for consumers who prefer a transparent jug

7.1.1.8. SCENARIA: 1B+2

Environmental impactsfor drip filter coffee machines, this scenario is a

combination of 30 minutes autpower down anddzerce standby. Energy
consumption is significantly reduced as a result.

Costs:The increase in product price as a result of this combination is assumed

G2

a58, sikcerboth options together should cost less than the sum

Modification to the BOMEIlectonics, 98controller board:+150 g

ConstraintsNone are envisaged

7.1.2.BASECASE2: PAD FILTER COFFEE MINE

The potential improvement options fgpad filter coffee machineare presented in
Table7-2.

Table7-2: Identified energ saving potential for pad filter coffee machines

Energy Annual Comparison taBaseCase
Description |COn'sumption electricity |- gnergy | Increase ir Payback
period (kWh)|  (kWh) (%) LINR O (years)
BaseCase 2 | - ad filtercoffee 0093 162.06 . . i
machine
Option 0? Standby Regulatiof  0.093 114.43 29.4 1 0.12
Option1a |Auto-powerdown | 50 101.20 37.6 1 0.10
60 minutes
Option1p |Autopowerdown | 5aq 93.26 42.5 1 0.09
30 minutes
Option1c |Autopowerdown | 7y 86.64 46.5 1 0.08
5 minutes
Option 2 Zero standby 0.093 101.84 37.2 3 0.30
Option3 | owthrough 0.051 5551 65.7 50 2.83
heater
Option 4 Additional 0.088 98.75 39.1 5 0.48
2l subsequent options and scenarios include Option 0.
European Commission (DENER Task 7
Preparatory Study for Ecodesign Requirements of EuPs July 2011
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Energy Annual Comparison taBaseCase
Description  |consumption electricity | gnergy | increase i Payback
period (kWh)  (kWh) (%) | LINRA Of (years)
insulation
Scenario A |1c+2 0.077 84.63 47.8 3 0.19
Scenario B |1c+2+4 0.073 80.40 50.4 8 0.55
7.1.2.1. OPTIONO: STANDBYREGULATION
e Environmental impactsit is assumed that the Standby Regulation is fully
implemented and so standby consumption is set at 0.5akd autepower
down is set at two hourghereby reducing energy consumption
e Costs:The implementation of this option is estimated to increase fhiee by
€1 per product due to the additional electronics required.
e Modification to the BOMElectronics, 9&ontroller board:+150 g
e ConstraintsNo constraints are envisaged.
7.1.2.2. OPTIONLA: AUTGPOWER DOWROMINUTES
e Environmental impactsThe machine is set to switch off automatically after
60 minutes of inactivity, reducing the amount of time spent in redaohuse
mode and thereby reducing energy consumption.
e Costs:The implementation of this option is estimated to increase the price by
€1 per product due to the additional electronics required.
e Modification to the BOMElectronics, 9&ontroller board:+150 g
e ConstraintsNone identified.
7.1.2.3. OPTIONLB: AUTGPOWER DOWROMINUTES
e Environmental impactsThe machine is set to switch off autoncally after
30 minutes of inactivity, reducing the amount of time spent in redohuse
mode and thereby reducing energy consumption.
e CostsThe implementation of this option is estimated to increase the price by
€1 per product due to the additional elewnics required.
e Modification to the BOMElectronics, 9&ontroller board:+150 g
e ConstraintsNone identified.
Task 7 European Commission (DG ER
Julv 2011 Preparatory Study for Ecodesign Requirements of E
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7.1.2.4. OPTIONLC. AUTGPOWER DOWE MINUTES

e Environmental impactsThe machine is set to switch off automatically after
5minutes of inactivity, redcing the amount of time spent in readg-use
mode and thereby reducing energy consumption.

e Costs:The implementation of this option is estimated to increase the price by
€1 per product due to the additional electronics required.

e Madification to the BOMHectronics, 98controller board:+150 g

e ConstraintsiNone identified.

7.1.2.5. OPTIONZ2:; O0ZERO STANDBY

e Environmental impactsThis option assumes that standby mode consumes
close toOW, i.e. standby mode effectively becomes off mode. Standby mode
energyconsumption is therefore set to zer@his option affects thd 1 hours
per day in standby but not the coffee period.

e Costs:The product price is assumed to increase by an amslightly greater
thanthat forautolJ2 6 SNJ R2 g6y 2LJiA2yaI APSd cod

e Madificationto the BOM:Electronics, 9&ontroller board:+150 g

e ConstraintsNone identified.

7.1.2.6. OPTION3: FLOWTHROUGH HEATER

e Environmental impactsThis optionimplements a flowthrough water heater.
The effect is that there is no time spent in readyuse mode durig the coffee
period, significantly reducing energy consumption

e Costst KS LINEP RdzOUO LINA OS A 3%0dde foahezxofitonaf 2 Ay ONBI &S
this technology

e Modification to the BOMNo overall change is assumdde to a lack of data
from stakeholders

e ConstraintsNone identified.

7.1.2.7. OPTIONA: ADDITIONAINSULATION

e Environmental impactdt is assumed that it is possible to séd% of energy in
on-mode by usga thickefdenser hyer of insulation

e Costs:The implementation of this option is estimated tncrease the price by
€5 per product.

e Moaodification to the BOMAssumed equal ta50% by weight of the material
required for the water tank.

European Commission (DENER Task 7
1 . :
(0] Preparatory Study for Ecodesign Requirements of EuPs July 2011
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e Constraints:Adding thicker insulation would reduce heat losses but would

result in an increase of theoffee machinesize and/or a decrease of the
internal volume

7.1.2.8. SCENARIA\: 1C+2

e Environmental impactsThis scenario is a combination of 5 minutes auto
power down and zero standby. Energy consumption is significantly reduced as
a result.

e Costs:The increasén product price as a result of this combination is assumed
2 @9S.e. more than either option alone but less than both options
combined since the electronics components are assumed to be the same for
both.

e Modification to the BOMElectronics, 9&ortroller board:+150 g

e ConstraintsNone are envisaged

7.1.2.9. SCENARI®: 1c+2+4

e Environmental impacts:This scenario goes beyond Scenario A to add
insulation. Energy consumption is further reduced as a result.

e CostsThe increase in product price as a resultto§ combination is assumed
G2 &S Axdr&dbition to Scenario A for the extra insulation.

e Modification to the BOM:
- Electronics, 9&ontroller board:+150 g
- Insulation material:Assumed equal to +50% by weight of the
material required for the watetank.

Constraintsinsulation constraints as for Option 4

7.1.3.BASECASE: HARD CAP ESPRESSO MNE

The potential improvement options for hard cap espresso machines are presented in
Table 73.

Table7-3: Identified energy saving potential for hard cap espresso machines

Energy Annual Comparison toBaseCase
Description consumption electricity | Energy |Increase il Payback
period (kWh (kWh) (%) LINR O (years)
BaseCase 3| 12rd Cap espresso | 174 120.45 - : -
machine
Option 0 | Standby Regulation ~ 0.073 89.24 25.9 1 0.18

SAll subsequent Options and Scenarios include Option 0.

Task 7 European Commission (DG EN
July 2011 Preparatory Study for Ecodesign Requirements of E 11
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Energy Annual Comparison taBaseCase
Description  |consumption electricity | gnergy |Increase i Payback
Option 1a | Auto-powerdown | 57, 80.57 33.1 1 0.15
60 minutes
Option 1p | Auto-powerdown | g7 75.37 37.4 1 0.13
30 minutes
Option 1¢ | AutopowerdownS) 1 g 71.03 | 410 1 0.12
minutes
Option 2 Zero standby 0.073 80.30 33.3 1 0.15
Option 3 Flowthrough heater;  0.051 55.46 54.0 50 4.64
Option 4 Additional insulatiorf  0.070 78.29 35.0 5 0.71
Scenario A | 1c+2 0.063 69.03 42.7 1.50 0.18
Scenario B | 1c+2+4 0.060 65.58 45.6 6.50 0.71

7.1.3.1. OPTIOND: STANDBYREGULATION

Environmental impactsit is assumed that the Standby Regulation is fully
implemented and so standby consumption is set at 0.5n/ith a two-hour
auto-power down thereby reducingnergy consumption.

Costs:The product priceof the coffee machinés assumed to increase laym X
based on stakeholder input

Maodification to the BOMEIlectronics, 9&ontroller board:+150 g

ConstraintsNo constraints are envisaged.

7.1.3.2. OPTIONLA: AUTGPOWEROWNOBOMINUTES

Environmental impactsThe machine is set to switch off automatically after
60 minutes of inactivity, reducing the amount of time spent in resohuse
mode and thereby reducing energy consumption.

Costs:The product priceof the coffee mahineis assumed to increase laym %
based on stakeholder input

Modification to the BOMEIlectronics, 9&ontroller board:+150 g

ConstraintsNone identified.

7.1.3.3. OPTIONLB: AUTGPOWER DOWROMINUTES

Environmental impactsThe machine is set to switch off tamatically after
30minutes of inactivity, reducing the amount of time spent in reaohuse
mode and thereby reducing energy consumption.

European Commission (DENER
Preparatory Study for Ecodesign Requirements of EuPs
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e Costs:The product price is assumed to increasecbm> o6 aSR 2y &l |
input.

e Modification to the BOMElectronics, 9&ontroller board:+150 g

e ConstraintsNone identified.

7.1.3.4. OPTIONLC. AUTGPOWER DOWKR MINUTES

e Environmental impactsThe machine is set to switch off automatically after
5minutes of inactivity, reducing the amount of time spent in reaohuse
mode and thereby reducing energy consumption.

e Costs:The product price is assumed to increasecbym > o6 aSR 2y adl |
input.

e Modification to the BOMElectronics, 9&ontroller board:+150 g

e ConstraintsNone identified.

7.1.3.5. OPTION2: 0ZERO STANDBY

e Enironmental impacts:This option assumes that standby mode consumes
virtually OW, i.e. standby mode effectively becomes off mode. Standby mode
energy consumption is therefore set to zero.

e Costs:The product price is assumed to increasecby > 0 | a @dlde2 y & G+ |
input.

e Modification to the BOMElectronics98controller board:+150 g

e ConstraintsNone identified.

7.1.3.6. OPTION3: FLOWTHROUGH HEATER

e Environmental impactsThis option implements a flowhrough water heater.
The effect is that there is no time spent in readyuse mode during the coffee
period, significantly reducing energy consumption.

e Costs:The product price is assumed to increasecbp due to the additon of
this technology.

* Modification to the BOMNo overall change is assumdde to a lack of data
from stakeholders

e ConstraintsNone identified.

7.1.3.7. OPTIONA: ADDITIONAL INSULATION

e Environmental impactdt is assumed that it is possible to s&# ofenergy in
on-mode by using a thicker/denser layer of insulation.

e CostsThe implementation of this option is estimated to increase the price by
€5 per product.

Task 7 European Commission (DG EN
July 2011 Preparatory Study for Ecodesign Requirements of E 13
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Modification to the BOMAssumed equal to +50% by weight of the material
required for the watettank.

Constraints:Adding thicker insulation would reduce heat losses but would
result in an increase of the coffee machine size and/or a decrease of the
internal volume.

7.1.3.8. SCENARIA\: 1C+2

Environmental impactsThis scenario is a combination of 5 minutegoa
power down and zerowatt standby. Energy consumption is significantly
reduced as a result.

Costs:The increase in product price as a result of this combinatiestimated

I (11.5@ i.e. more than either option alone but less than both options
combinal since the electronics components are assumed to be the same for
both.

Modification to the BOMElectronics, 9&ontroller board:+150 g

ConstraintsNone are envisaged.

7.1.3.9. SCENARI®: 1c+2+4

Environmental impactsthis scenario goes beyond Scenario A toiaddlation
and a high efficiency power supply. Energy consumption is further reduced as a
result.

Costs:The increase in product price as a result of this combinatiestimated
ate6.50, i.e. the same aScenario AJt dzdor additional insulation

Modification to the BOM:
- Electronics, 9&ontroller board:+150 g
- Insulation material: Assumed equal to +50% by weight of the
material required for the water tank.

Constraintsinsulation constraints as for Option 4.

7.1.4.BASECASHL: SEMFAUTOMATIC ESPRESSSCHINE

The potential improvement options for serautomatic espresso machiseare
presented inTable 7-4. As semautomatic espresso machieeare covered by the
Standy Regulation (1275/2008/ECYption 0 includes this parameterThe energy
savings in percentagerms, the increassin product price andhe payback timgare
given compared to thBaseCase

European Commission (DENER
Preparatory Study for Ecodesign Requirements of EuPs
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Table7-4: Idertified energy saving potential fosemiautomatic espresso machirse

Energy Annual Comparison taBaseCase
Description  |cOnsumption electricity | gnergy | increase i Payback
period (kKWh)  (kWh) (%) LINR O (years)

BaseCased | ocmautomatic. 0.083 195.28 . i .
espresso machine

Option 0* Standby Regulatiof ~ 0.083 111.51 42.9 1 0.08

Option1a | Auto-powerdown | ;g 88.24 54.8 1 0.06
60 minutes

Option1b | Auto-powerdown | qq 74.28 62.0 1 0.05
30 minutes

Option1c | Auto-powerdown | op 62.64 67.9 1 0.05
5 minutes

Option 2 Zero standby 0.083 90.89 53.5 1 0.06

Option3 | owthrough 0.059 64.79 66.8 50 2.31
heater

Option4 | Additional 0.079 88.35 54.8 10 0.56
insulation

Scenario A |1c+2 0.055 60.64 68.9 1.50 0.07

Scenario B | 1c+2+4 0.053 57.6 70.5 11.50 0.50

7.1.4.1. OPTIOND: STANDBYREGULATION

e Environmental impactsit is assumed that the Standby Regulation is fully
implemented and so standby consumption is set at 0.l an autepower
down of two hoursthereby reducing energy consumption.

e Costs:The product priceof the coffee machingés assumed to increase laym =
based on stakeholder input

e Modification to the BOMEIlectronics98-controller board: +150

e ConstraintsNone identified.

7.1.4.2. OPTIONLA: AUTOPOWER DOWROMINUTES

e Environmental impactsThe machine is set to switch off automatically after
60 minutes of inactivity, reducing the amount of time spent in redaohuse
mode and thereby reducing energy consumption.

e Costs:The product priceof the coffee machinds assumed to increase laym =
based on stakeholder input

4 Al subsequent Options and Scenarios include Option 0.

Task 7 European Commission (DG EN
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Modification to the BOMElectronics98-controller board:+15Q)

ConstraintsNone identified.

7.1.4.3. OPTIONLB: AUTGPOWER DOWROMINUTES

Environmental impactsThe machine is set to switch off automatically after
30minutes of inactivity, reducing the amount of time spent in reaohuse
mode and thereby reducing energy consumption.

Costs:The product price is assumed to increaseebm > o6l aSR 2y aidl 1 SK2f R!
input.

Modification to the BOMEIlectronics98-controller board +150 g

ConstraintsNone identified.

7.1.4.4. OPTIONLC. AUTGPOWER DOWEN MINUTES

Environmental impactsThe machine is set to switch off automatically after
5minutes of inactivity, reducing the amoumf time spent in readyo-use
mode and thereby reducing energy consumption.

Q¢
et
—
w»
A
N
~h
¢

Costs:The product price is assumed to increasecby> ol &SR 2V
input.

Modification to the BOMEIlectronics98-controller board +150 g

ConstraintsNone identified.

7.1.4.5. OPTIONZ2:; OZERO STANDBY

Environmental impactsThis option assues that standby mode consumes
0W, i.e. standby mode effectively becomes off mode. Standby mode energy
consumption is therefore set to zero.

Costs:The product price is assumed to increasecbm > o6 aSR 2y adl { SK2f R
input.

Modification to the BOMElectronics, 9&ontroller board:+150 g

ConstraintsNone identified.

7.1.4.6. OPTION3: FLOW-THROUGH HEATER

Environmental impactsThis optionimplements a flowthrough water heater.
The effect is thathere is no time spent in readyp-use mode during the coffee
period, significantly reducing energy consumption

CostsThefinal LIN2 RdzOG LINA OS A & 50dud deth&deditore Ay ONBSIF 4SS 0o
of this technology

Modification to the BOMNo overall changés assumediue to a lack of data
from stakeholders

European Commission (DENER
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ConstraintsNone identified.

7.1.4.7. OPTIONA: ADDITIONAL INSULATION

Environmental impactdt is assumed that it is possible to save 5% of energy in
on-mode by using a thicker/denser layer of insulation.

Costs The implementation of this option is estimated to increase the price by
emn LISNJ LINRRdzO( @

Madification to the BOMAssumed equal to +50% by weight of the material
required for the water tanK1-BlkPlastics10-ABS.

Constraints:Adding thicker insulatiorwould reduce heat losses but would
result in an increase of the coffee machine size and/or a decrease of the
internal volume.

7.1.4.8. SCENARIA: 1c+2

Environmental impactsThis scenario is a combination of 5 minutes auto
power down and zerowatt standby. Energyconsumption is significantly
reduced as a result.

Costs:The increase in product price as a result of this combination is assumed
to be €1.50 i.e. more than either option alone but less than both options
combined since the electronics components are assumed to be the same for
both.

Madification to the BOMEIlectronics, 9&ontroller board:+150 g

ConstraintsNone are envisaged

7.1.4.9. SCENARI®: 1c+2+4

Environmental impacts:This scenario goes beyond Scenario A to add
insulation. Energy consumption is further reduced as a result.

Costsincrease in product price as a result of this combination is assumed to be
€1.50as forScenario & LJ dza déional insblatiNg I R

Madification to the BOM:
- Electronics, 9&ontroller board:+150 g
- Insulation material: Assumed equal to +50% by weight of the
material required for the water tankl(BlkPlastics10-ABS.

Constraintsinsulation constraints as f@ption 4
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7.1.5.BASECASH: FULLY AUTOMATIC ES88E8 MACHINE

The potential improvement options fofully automatic espresso machineare
presented inTable7-5. Asfully automatic espressooffeemachinesare covered by the
Standby Regulation (1275/2008/EC), options aim to reduce the energy consumption of
the equipment in ormode exclusively.

The erergy savings in percentagerms, the increase of product price and the payback
time are given compared to thBaseCase

Table7-5: Identified energy saving potential folully automatic espresso machine

Energy Annual Comparison taBaseCase
Description |COn'sumption electricity | gnergy | Increase ir Payback
per coffee |consumption savings | product time
period (kWh),  (kWh) (%) LINR O (years)
BaseCases | Ully automatic 0.062 11326 i i i
espresso machine
Option0° | Standby Regulatiof ~ 0.062 77.78 31.3 1 0.15
Option1a | Auto-powerdown | g, 67.93 40.0 1 0.13
60 minutes
Option1p | Auto-powerdown | op 6201 | 452 1 0.12
30 minutes
Option1c | Auto-powerdown | 5, 57.00 | 49.6 1 0.11
5 minutes
Option 2 Zerostandby 0.062 67.89 40.1 1 0.13
Option3 | owthrough 0.040 4352 61.6 50 4.32
heater
Option4 | Additional 0.059 66.50 41.3 10 1.29
insulation
Scenario A |1c+2 0.050 55.08 51.4 1.50 0.16
Scenario B | 1c+2+4 0.048 52.32 53.8 11.50 1.14

7.1.5.1. OPTIOND: STANDBYREGULATION

e Environmental impactsit is assumed that the Standby Regulation is fully
implemented and so standby consumption is set at 0.5akd autopower
down is set at two hourghereby reducing energy consumption.

e Costs:The implementation of this option is estimated to increabe price by
€ M LIS NJ dudN@ttiedefdiianal electronics required

e Moadification to the BOMEIlectronics98-controller board: $50g

e ConstraintsiNone identified.

®All subsequent options angtenarios include Option 0.

European Commission (DENER Task 7
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7.1.5.2. OPTIONLA: AUTGPOWER DOWROMINUTES

Environmental impactsThe machine is set to switch off automatically after
60 minutes of inactivity, reducing the amount of time spent in redaohuse
mode and thereby reducing energy consumption.

Costs:The implementation of this option is estirted to increasethe price by
€1 per product,due to the additional electronics required

Maodification to the BOMEIlectronics98-controller board:+150¢g

ConstraintsNone identified.

7.1.5.3. OPTIONLB: AUTG-POWER DOWROMINUTES

Environmental impactsThe machines set to switch off automatically after
30minutes of inactivity, reducing the amount of time spent in redohuse
mode and thereby reducing energy consumption.

Costs:The implementation of this option is estimated to increase the price by
€1 per produd, due to the additional electronics required.

Madification to the BOMEIlectronics98-controller board +150 g

ConstraintsNone identified.

7.1.5.4. OPTIONLC. AUTGPOWER DOWE MINUTES

Environmental impactsThe machine is set to switch off automatically after
5minutes of inactivity, reducing the amount of time spent in redaohuse
mode and thereby reducing energy consumption.

Costs:The implementation of this option is estimatdo increase the price by
€1 per product due to the additional electronics required.

Maodification to the BOMEIlectronics98-controller board +150 g

ConstraintsNone identified.

7.1.5.5. OPTIONZ2: OZERO STANDBY

Environmental impactsThis option assumes that standby mode consumes
0W, ie. standby mode effectively becomes off mode. Standby mode energy
consumption is therefore set to zero.

Costs:The implementation of this option is estimatéo increase the price by
€1 per product due to the additional electronics required

Madificationto the BOM:Electronics, 9&ontroller board:+150 g

ConstraintsNone identified.
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7.1.5.6. OPTION3: FLOWTHROUGH HEATER

« Environmental impactsThis optionimplements a flowthrough water heater.
The effect is that there is no time spent in readyuse modeduring the coffee
period, significantly reducing energy consumption

e Costst KS LINEP RdzOUG LINK OS A3B0dde bodhezxdSitonaf 2 Ay ONBI &S
this technology

e Modification to the BOMNo overall change is assumdde to a lack of data
from stakeholders

e ConstraintsNone identified.

7.1.5.7. OPTION4: ADDITIONAL INSULATION

e Environmental impactdt is assumed that it is possible to save 5% of energy in
on-mode by using a thicker/denser layer of insulation.

e Costs:The implenentation of this option is estimated to increase the price by
emMn LISNJ LINRB RdzOU @

e Madification to the BOMAssumed equal to +50% by weight of the material
required for the water tank1-BlkPlasticsLO-ABS.

e Constraints:Adding thicker insulation would redecheat losses but would
result in an increase of the coffee machine size and/or a decrease of the
internal volume.

7.1.5.8. SCENARIA: 1C+2

e Environmental impactsThis scenario is a combination of 5 minutes auto
power down and zero standby. Energy consumptiongsificantly reduced as
a result.

e CostsThe increase in product price as a result of this combinationsignasd
02 @50 i.e. more than either option alone but less than both options
combined since the electronics components are assumed to besdnge for
both.

e Madification to the BOMEIlectronics, 9&ontroller board:+150 g

e ConstraintsNone are envisaged

7.1.5.9. SCENARIB: 1C+2+4

e Environmental impacts:This scenario goes beyond Scenario A to add
insulation. Energy consumption is further reduced assallt.

e CostsThe increase in product price as a result of this combindi@ssumed
G2 BlSEe AdSd emn Ay RRAGAZY (G2 {OSYINR2 | F2

e Modification to the BOM:

European Commission (DENER Task 7
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- Electronics, 9&ontroller board:+150 g

- Insulation material: Assumeeéqual to +50% by weight of the
material required for the water tankl-BlkPlastics10-ABS.

e Constraintsinsulation constraints as for Option 4

7.2. IMPACT ANALYSIS

7.2.1.BASECASH.: DRIP FILTER COFFEEMIWE

The environmental impactsf the improvement optionsor BaseCasel are presented
in Table7-6. Option 0 does not show much improvement compared to the Baase
because low standby power consumption is already assumed:or all other

improvement optionsexcept Option 2 there is a sigficant reduction in most

environmental impacts compared to tigaseCase

Figure 7-1 shows that the option having the lowest total energy consumption is
Option4, with 6.6 GJ 42% savings compared to thHgaseCasé. Scenario A also does
very well, for machines without a thems jug.

The weight of nofhazardous waste produced by each improvement optionBase
Casel is presented ifrigure7-2. Option 4is againthe option with the lowest impact.
This is also the case for the indicator GWP, as showigime7-3 and for emissions of
Volatile Organic Compoun@¥OG) (Figure7-4).
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Table7-6: Environmental impacts by improvement option for BC 1

( I red: maximum impact
life-cycle indicators per unit unit Base-case  Option0 Optionla Optionlb Option2 Option4 ScenarioA
OTHER RESOURCES AND WASTE
Total Energy (GER) GJ ' R 11,4 11,3 9,8 8,1 11,2 6,6 8,1
% change with BC 0% -1% -14% -29% -2% -42% -29%
primary GJ 11,1 11,0 9,5 7,8 10,9 6,3 7,7
of which, electricity MWh 1,1 1,0 0,9 0,7 1,0 0,6 0,7
% change with B(C 0% -1% -15% -30% -2% -44% -30%
Water (process) kL 4,5 4,5 4,5 4,3 4,6 4,2 4,4
P % change with BC 0% 0% -1% -5% 1% -7% -3%
Water (cooling) kL 29,4 29,1 24,9 20,7 28,6 16,6 20,3
% change with BC 0% -1% -15% -30% -3% -44% -31%
Waste, non-haz./ landfill kg _ 15,1 15,0 13,4 11,3 15,0 9,6 11,4
% change with BC 0% -1% -11% -25% -1% -37% -25%
Waste, hazardous/ incinerated kg ) L 18 18 L9 L7 1.9 18 18
% change with BC 0% 0% 3% -4% 5% 1% 1%
EMISSIONS (AIR)
Greenhouse Gases in GWP100 tCo2eq. ) 0.5 0.5 0.4 0.4 0.5 0.3 0.4
% change with BC 0% -1% -13% -28% -1% -42% -28%
e o kg SO2 eq. 3,0 2,9 2,6 2,1 3,0 1,7 2,2
Acidification, emissions .
% change with BC 0% -1% -13% -28% 0% -42% -27%
Volatile Organic Compounds (VO kg . L 0.0 0.0 0.0 0.0 0.0 0.0 0.0
% change with BC 0% -1% 6% -24% 17% -34% -6%
Persistent Organic Pollutants (PC Hgi-Teq . L 01 0.1 0.1 0.1 0.1 0.1 0.1
% change with B(C 0% -1% -12% -25% -1% -37% -25%
Heavy Metals to air g Nieq. ' 0,3 0,3 0,3 0,2 0,3 0,2 0,3
% change with BC 0% -1% -6% -19% 2% -27% -16%
PAHS g Nieq. 0,0 0,0 0,0 0,0 0,0 0,0 0,0
% change with BC 0% -1% 14% -16% 21% -23% 6%
Particulate Matter (PM, dust) kg ) L 0.3 0.3 0.3 0.3 0.3 0.3 0.3
% change with BC 0% 0% -2% -5% 1% -4% -4%
EMISSIONS (WATER)
Heavy Metals to water g Hg/20 . R 0,1 0,1 0,2 0,1 0,2 0,1 0,2
% change with BC 0% -1% 28% -15% 35% -17% 20%
I kg PO4 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Eutrophication o
% change with BC 0% 0% 20% -3% 21% 11% 18%

22

European Commission (DENER

Preparatory Study for EcodesigRequirements of EuPs

Lot 25: Nontrtertiary coffee machines

Task 7
July 2011



1Y
bl\o':.:sczegce

12 -

10 -

8 -
6 -
4 -
2
0 . . . . . .

Basecase  Option0 Optionla  Optionlb Option2 Option4  ScenarioA

Total Energy (GERJGJ

Figure7-1: Comparison of improvement options for BC1 according to thdicator Total Energy (GER)

(green: minimum impact red: maximum impact
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Figure7-2: Comparison of improvement options for BC1 according to the indic&ion-hazardouswaste
(green: minimum impaci red: maximum impacj
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Figure7-3: Comparison of improvement options for BCaccording to the indicator GWP (global warming potential)
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Figure7-5: Comparison of improvement options for BC1 according to thdicator Heavy metaldo air
(green: minimum impact red: maximum impact
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7.2.2.BASECASEZ: PAD FILTER COFREECHINE

This section presents the results of thiée-cycle assessment of the improvement
options for BaseCase2. Table 7-7 presents the environmental impacts by

improvement option forBaseCase 2 Forall environmental impact©ption 3, the flow
through heater,s the most beneficial.
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28 Preparatory Study for Ecodesign Requirements of EuPs

Lot 5: Non-tertiary coffee machines July 2011



Table7-7: Environmental impacts by improvement option for BC 2

bio

N

S

( I red: maximum impact
life-cycle indicators per unit unit Base-case  Option0 Optionla Optionlb Optionlc Option2 Option3 Option4 ScenarioA  ScenarioB
OTHER RESOURCES AND WASTE
Total Energy (GER) GJ _ R 12,2 8,7 7,9 7,3 6,8 7,9 4,4 7,6 6,7 6,4
% change with BC 0% -29% -36% -40% -44% -35% -64% -38% -45% -48%
primary GJ 12,0 8,5 7,6 7,0 6,5 7,6 4,1 7,3 6,4 6,1
of which, electricity MWh 1,1 0,8 0,7 0,7 0,6 0,7 0,4 0,7 0,6 0,6
% change with BC 0% -29% -37% -42% -46% -36% -65% -39% -47% -49%
Water (process) kL 2,7 2,4 2,4 2,4 2,4 2,4 2,1 2,4 2,4 2,3
% change with BC 0% -9% -8% -10% -11% -8% -20% -12% -11% -12%
Water (cooling) kL 31,9 22,6 20,0 18,5 17,2 20,1 11,0 19,5 16,8 15,9
% change with BC 0% -29% -37% -42% -46% -37% -65% -39% -47% -50%
) kg 17,4 13,4 12,5 11,8 11,3 12,5 8,3 12,0 11,1 10,7
Waste, non-haz./ landfill ) |
% change with BC 0% -23% -28% -32% -35% -28% -52% -31% -36% -38%
Waste, hazardous/ incinerated kg ) 15 L4 15 L5 L5 L5 L3 L5 L5 L5
% change with BC 0% -5% 0% -1% -2% 0% -12% -1% -2% 3%
EMISSIONS (AIR)
Greenhouse Gases in GWP100 tCO2 eq. . R 0,5 0,4 0,4 0,3 0,3 0,4 0,2 0,3 0,3 0,3
% change with BC 0% -28% -35% -39% -43% -34% -63% -37% -45% -47%
e - kg SO2 eq. 3,2 2,3 2,1 2,0 1,8 2,1 1,2 2,0 1,8 1,7
Acidification, emissions )
% change with BC 0% -28% -34% -39% -43% -34% -63% -38% -44% -46%
. . kg 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Volatile Organic Compounds (VO ) ' ’ ’ ) ' ' ' ' ' '
9 P VO, change with BL 0% -24% -13% 7% -20% -12% -53% -31% -21% -23%
Persistent Organic Pollutants (PC Mg I-Teq ) L 01 0.1 0,1 0,1 01 0,1 0.0 0,1 0,0 0,0
% change with BC 0% -27% -33% -38% -41% -33% -60% -36% -42% -45%
. g Nieq. 0,3 0,2 0,2 0,2 0,2 0,2 0,1 0,2 0,2 0,2
Heavy Metals to air )
% change with BC 0% -23% -25% -29% -32% -24% -51% -30% -33% -34%
PAHS g Nieaq. 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
% change with BC 0% -7% 0% -1% -2% 0% -16% -10% -2% -3%
Particulate Matter (PM, dust) kg ) L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
% change with BC 0% -7% -7% -8% -9% -7% -15% -6% -9% -7%
EMISSIONS (WATER)
g Hg/20 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
Heavy Metals to water )
% change with BC 0% -18% 17% 14% 12% 17% -40% -23% 11% 10%
S kg PO4 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Eutrophication ) .
% change with BC 0% -5% 24% 24% 23% 25% -10% -4% 23% 24%
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Figure7-6: Comparison ofmprovement options for B according to the indicator
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Figure7-7: Comparison of improvement options for BCaccording to the indicator
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Figure7-8: Comparison of improvement options for BCaccording to the indicator
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Figure7-9: Comparison of improvement options for BCaccording to the indicator
Volatile Organic Compounds
(green: minimum impact red: maximum impact
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Figure7-10: Comparison of improvement options for BCaccording to the indicator
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7.2.3.BASECASE: HARD CAP ESPRESSO NNE

The results of théife cycleassessment of the improvement options BaseCase3 are
presented inTable7-8. As might be expected, Scenario C brings about the greatest
energy s&ings. In some other indicators it is goerformed by Option 3however, as
shownin Figure 711, Figure7-12, Figure7-13, Figure7-14 and Figure7-15.
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Table7-8: Environmental impacts by improvement optiofor BC 3

( I red: maximum impacyt
life-cycle indicators per unit unit Base-case  Option0 Optionla Optionlb Optionlc Option2 Option3 Option4 ScenarioA  ScenarioB
OTHER RESOURCES AND WASTE
Total Energy (GER) GJ . A 9,3 7,0 6,5 6,1 5,8 6,4 4,5 6,2 5,6 54
% change with BC 0% -25% -30% -34% -38% -31% -51% -33% -39% -42%
primary GJ 8,9 6,6 6,1 57 54 6,1 4,2 58 52 50
of which, electricity MWh 0,9 0,6 0,6 0,5 0,5 0,6 0,4 0,6 0,5 0,5
% change with BC 0% -26% -32% -36% -40% -32% -53% -35% -41% -44%
kL 2,5 2,3 2,4 2,4 2,3 2,4 2,2 2,3 2,3 2,3
Water (process) . L
% change with BC 0% -6% -5% -6% -7% -5% -13% -8% -7% -8%
. kL 23,9 17,8 16,1 15,1 14,2 16,0 111 15,6 13,8 13,2
Water (cooling) ) L
% change with BC 0% -26% -33% -37% -40% -33% -53% -35% -42% -45%
) kg 14,2 11,6 111 10,7 10,3 11,1 8,7 10,7 10,1 9,9
Waste, non-haz./ landfill .
% change with BC 0% -19% -22% -25% -28% -22% -39% -25% -29% -31%
Waste, hazardous/ incinerated kg ) 16 16 L7 16 16 L7 15 16 16 L7
% change with BC 0% -3% 2% 1% 1% 2% -7% 1% 1% 6%
EMISSIONS (AIR)
Greenhouse Gases in GWP100 tCO2eq. . R 0,4 0,3 0,3 0,3 0,3 0,3 0,2 0,3 0,3 0,2
% change with BC 0% -24% -29% -33% -37% -29% -51% -33% -38% -41%
e - kg SO2 eq. 2,4 1,8 1,7 1,7 1,6 1,7 1,2 1,6 1,5 1,5
Acidification, emissions )
% change with BC 0% -24% -28% -32% -36% -28% -50% -33% -37% -40%
Volatile Organic Compounds (VO kg ) L 0,0 0.0 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0,0
% change with BC 0% -21% -3% -6% -9% -3% -43% -28% -11% -13%
Persistent Organic Pollutants (PC Mg I-Teq ) 01 01 01 01 0.1 01 01 01 0,1 0.1
% change with BC 0% -14% -17% -20% -22% -17% -30% -19% -23% -24%
. g Nieq. 0,3 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
Heavy Metals to air )
% change with BC 0% -16% -16% -18% -20% -16% -33% -21% -21% -22%
PAHS g Nieq. 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
% change with BC 0% -5% 4% 3% 2% 4% -11% -7% 2% 1%
Particulate Matter (PM, dust) kg . L 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.3 0.3 0.3
% change with BC 0% -5% -4% -5% -6% -4% -10% -3% -6% -3%
EMISSIONS (WATER)
g Hg/20 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
Heavy Metals to water .
% change with BC 0% -13% 27% 25% 23% 27% -26% -17% 22% 21%
L kg PO4 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Eutrophication .
% change with BC 0% -2% 20% 20% 19% 20% -5% -1% 19% 21%
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Figure7-11: Comparison of improvement options for BC 3 according to the indicator
Total Energy (GER)
(green: minimum impaci red: maximum impact

16
14

12

i

Basecase  Option0 Optionla Optionlb Optionlc  Option2 Option3 Option4 ~ ScenarioA ScenarioB

Waste, norhaz./ landfill - kg

Figure7-12: Comprison of improvement options for B8 according to the indicator
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Figure7-14: Comparison of improvement options for BC3 according to the indicator
VOCs
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Figure7-15: Improvement options for BC3 according to the indicatdeavy metalgo
air
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7.2.1.BASECASH: SEMFAUTOMATIC ESPRESSACMINE

This section presents the results of thiée-cycle assessmenof the improvement
options for BiseCase 4. Table 79 presents the environmental ingets by
improvementoption for BaseCase 4 Figure 716 shows that ScenariB has the lowest
primary energy consumptioover its life cycle.As shownin the subsequent figures,
Scenarios A and B also have the lowest impacts according to the other indicators,
except for eutrghication, where Scenario B is in fact the worst of the options
considered
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Table7-9: Environmental impacts by improvement optiofor BC 4

( I red: maximum impacyt
life-cycle indicators per unit unit Base-case  Option0 Optionla Optionlb Optionlc Option2 Option3 Option4 ScenarioA  ScenarioB
OTHER RESOURCES AND WASTE
Total Energy (GER) GJ 15,1 8,9 7.3 6,3 5,4 7,5 55 7,2 5,2 5,1
% change with BC 0% -41% -51% -58% -64% -50% -64% -52% -66% -66%
primary GJ 14,5 8,4 6,7 57 4,8 6,9 4,9 6,7 4,6 4,5
of which, electricity MWh 1,4 0,8 0,6 0,5 0,5 0,7 0,5 0,6 0,4 0,4
% change with BC 0% -42% -54% -61% -67% -52% -66% -54% -68% -69%
Water (process) kL 2,9 2,5 2,5 2,4 2,3 2,5 2,3 2,4 2,3 2,3
% change with BC 0% -14% -15% -18% -20% -15% -22% -18% -23% -20%
Water (cooling) kL 38,7 22,3 17,8 15,0 12,7 18,3 13,1 17,8 12,3 11,8
% change with BC 0% -42% -54% -61% -67% -53% -66% -54% -68% -70%
Waste, non-haz./ landfill kg 23,5 16,3 14,6 13,4 12,4 14,8 12,3 14,4 12,0 12,0
% change with BC 0% -30% -38% -43% -47% -37% -47% -39% -49% -49%
Waste, hazardous/ incinerated kg 2,9 2.8 2.9 2.8 2,8 2,9 2,7 2,8 2,7 2,9
% change with BC 0% -5% -3% -4% -4% -3% -8% -3% -8% -1%
EMISSIONS (AIR)
. tCO2eq. 0,7 0,4 0,3 0,3 0,2 0,3 0,2 0,3 0,2 0,2
Greenhouse Gases in GWP100 % change with BC 0% -40% -50% -57% -63% -49% -63% -51% -65% -65%
Acidification, emissions kg SO2 eq. 3,9 2,4 2,0 1,7 15 2,0 15 1,9 1,4 1,4
% change with BC 0% -40% -50% -56% -62% -48% -63% -51% -65% -64%
. . kg 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Volatile Organic Compounds (VO % change with BC 0% -34% -29% -35% -39% -28% -53% -43% -55% -41%
. . ug i-Teq 0,2 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
Persistent Organic Pollutants (PC "\ e with BE 0% -24% -30% -34% -37% -29% -37% -31% -39% -39%
Heavy Metals to air g Nieq. 0,4 0,3 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
% change with BC 0% -29% -34% -38% -42% -33% -45% -36% -46% -44%
PAHS g Nieq. 0,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
% change with BC 0% -22% -11% -15% -18% -11% -34% -28% -35% -19%
. kg 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
Particulate Matter (PM, dust) o/ - e with BE 0% -8% 9% -10% -11% 9% -12% -8% -13% -10%
EMISSIONS (WATER)
Heavy Metals to water g Hg/20 0,2 0,1 0,2 0,2 0,2 0,2 0,1 0,1 0,1 0,2
% change with BC 0% -23% 0% -4% -7% 1% -36% -29% -37% -8%
Eutrophication kg PO4 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
% change with BC 0% -4% 10% 9% 9% 10% -6% -3% -6% 11%
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Figure7-16: Comparison of improvement options for B€according tahe indicator
Total Energy (GER)
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Figure7-17: Comparison of improvement options for BC4 according to the indicator
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Figure7-18: Comparison of improvement options for B&according to the indicator
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Figure7-19: Comparison of improvement options for B£according to the indicator
VoG
(green: minimum impact red: maximum impact
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Figure7-20: Improvement options for B& accordingo the indicator Heavy metals
to air
(green: minimum impact red: maximum impac}

7.2.2.BASECASE: FULLY AUTOMATIC ES888 MACHINE

This section presents the results of thiée cycleassessmenbf the improvement
options for BaseCase 5. Table 7-10 presents the environmental impacts by
improvement option.

The results present similar patterns for the different environmental impacts, with
Option 3 presentinghe lowestvalues during the fully automatic espresso machiife
cycle Figure7-21 showsa reduction 0/56% compared to the total energy consumption
of the BaseCase
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Table7-10: Environmental impacts by improvement option for BC 5

1.
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b | O Intelligence
Service

( I red: maximum impacyt
life-cycle indicators per unit unit Base-case  Option0 Optionla Optionlb Optionlc Option2 Option3 Option4 ScenarioA  ScenarioB
OTHER RESOURCES AND WASTE
GJ 13,0 9,3 8,4 7,8 7,2 8,4 57 8,1 7,0 6,8
Total Energy (GER) % change with BC 0% -29% -36% -40% -44% -36% -56% -38% -46% -48%
primary GJ 12,1 8,4 7,4 6,8 6,3 7,4 4,8 7,2 6,1 58
of which, electricity MWh 1,2 0,8 0,7 0,6 0,6 0,7 0,5 0,7 0,6 0,6
% change with BC 0% -31% -39% -44% -48% -39% -61% -41% -50% -52%
Water (process) kL 3,6 3,3 3,3 3,3 3,3 33 31 3,3 3,3 3,2
% change with BC 0% -7% -7% -8% -9% -7% -14% -9% -9% -10%
Water (cooling) kL 32,4 22,5 19,8 18,1 16,7 19,8 12,9 19,4 16,2 15,4
% change with BC 0% -31% -39% -44% -48% -39% -60% -40% -50% -52%
Waste, non-haz./ landfill kg 23,2 18,9 18,0 17,2 16,6 17,9 14,7 17,5 16,4 16,1
% change with BC 0% -19% -23% -26% -28% -23% -37% -24% -29% -31%
Waste, hazardous/ incinerated kg ) 58 58 58 58 58 58 57 58 58 59
% change with BC 0% -1% 0% 0% -1% 0% -3% 0% -1% 1%
EMISSIONS (AIR)
. tCO2eq. 0,6 0,4 0,4 0,3 0,3 0,4 0,3 0,4 0,3 0,3
Greenhouse Gases in GWP100 % change with BC 0% -28% -35% -39% -43% -35% -55% -37% -45% -47%
Acidification, emissions kg SO2 eq. 34 2,5 2,3 2,1 2,0 2,3 1,6 2,2 1,9 1,9
% change with BC 0% -28% -34% -38% -42% -34% -55% -37% -44% -46%
Volatile Organic Compounds (VO kg ) | 0,0 0,0 0,0 0,0 0,0 0.0 0,0 0,0 0,0 0,0
% change with BC 0% -18% -11% -14% -16% -11% -36% -24% -17% -19%
Persistent Organic Pollutants (PC Mg I-Teq . 01 0,1 0,1 0,1 0,1 0,1 0,1 0,1 01 0,1
% change with BC 0% -23% -28% -32% -35% -28% -45% -30% -37% -38%
Heavy Metals to air g Nieq. 0,4 0,3 0,3 0,3 0,3 0,3 0,2 0,3 0,3 0,3
% change with BC 0% -18% -19% -22% -25% -19% -35% -23% -26% -27%
PAHs g Nieq. 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
% change with BC 0% -9% 0% -2% -3% 0% -17% -11% -3% -4%
Particulate Matter (PM, dust) kg , 08 0.8 0.8 08 0.8 0.8 0.8 0.8 0.8 0.8
% change with BC 0% -3% -3% -3% -4% -3% -5% -2% -4% -3%
EMISSIONS (WATER)
Heavy Metals to water g Hg/20 0,2 0,2 0,2 0,2 0,2 0,2 0,1 0,1 0,2 0,2
% change with BC 0% -14% 11% 9% 7% 11% -27% -18% 6% 6%
kg PO4 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Eutrophication

% change with B|

(@)

0%

-2%

9%

9%

8%

9%

-4%

-1%

8%

9%
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Figure7-21: Comparison ofmprovement options for BG& according to the indicator
Total Energy (GER)
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Figure7-22: Comparison of improvement options for B&Caccording to the indicator
Waste, norhazardous
(green: minimum impaci red: maximum impac}
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Figure7-23: Comparison of improvement options for BC5 according to the indicator
GWP
(green: minimum impact red: maximum impac}
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Figure7-24: Comparison of improvement options for B&according to the indicator
VOCs
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Figure7-25. Comparisorof improvement options for B& according to the indicator
Heavy metals emissions
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7.3. COST ANALYSIS

7.3.1.BASECASEL: DRIP FILTER COFFEEMIME

Figure 726 presents the shareof purchase price and electricity costthe wholelife
cyclecost of the improvement options fdBC1 (costs due to other consumables, i.e.
water, filters and coffee, are not presented as they are similar for the-Base and its
improvement options)Detailed figures are also presentedTiable 711.

Table7-11: Lifecyclecost by improvement option foBaseCasel

- Purchase Electricity ,
D - A - . L
escription LINR &8 2404 Ched
Drip filter coffee
BaseCase 1
asetase machine 35 152 2262
. Standby
t
Option 0 Regulation 35 150 2260
. Auto-power down
Optionla ;
p 60 minutes 36 128 2239
. Auto-power down
Option 1b !
p 30 minutes 36 106 2217
Option 2 Zero standby 36 147 2258
. Additional
Option4 X .
P insulation S 85 2235
Scenario A | 1b+2 37 104 2216
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Figure7-26: Life cyclecost of the improvement options for BC
7.3.2.BASECASR: PAD FILTER COFFEE MINE
The LCCof the improvement options foBaseCase 2 are presented ifable 7-12.
Figure7-27 presents the share of each type of costs.
Table7-12: Life-cyclecost by improvement option for BC 2
Descrintion Purchase Electricity
. LINR OS| O2aia| LC®e
BaseCase 2 Pad filter 81 161 4262
. Standby
Option O .
p Regulation 81 114 4215
Option 1a Auto-power
down 60 minutes 82 101 4202
. Auto-power
Option 1b .
P down 30 minutes 82 93 4194
. Auto-power
Option 1c .
P down 5 minutes 82 86 4188
Option 2 Zero standby 84 101 4205
. Flowthrough
tion 3
Op heater 131 55 4206
: Additional
Option 4 . :
P insulation 86 98 4204
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Descrintion Purchase Electricity
> LINX O8] O2ada| LC® e
Scenario A lc+2 84 84 4187
Scenario B lc+2+4 89 80 4188

Scenario As the product with the least lif@0& Of S O 2 @5campaied @ ihg 3

BaseCasegabout the same as Scenario B and Option 1c on its own

300 +

250 A

200 -

150 +

Cost €)

100 +

50 A

Basecase

1%
% 204 204 L%
3%
2% 2% 2% 2%
Optionla Optionlc Option3 ScenarioA

m Purchase price m Electricity costs

Figure7-27: Life-cycle cost of the improvement options for BC

7.3.3.BASECASE: HARD CAP ESPRESSO NMNE

The results of thdife cycle cost analysis of the improvement options for BC 3 are
shown inTable7-13 and Figure7-28.

Table7-13: Lifecyclecost by improvement option folBasecase 3

€

Lot 5: Non-tertiary coffee machines

Descrintion Purchase Electricity
. LINKR OS| O2aida LC® € 0
BaseCase 3 |Hard capespresso 156 120 8239
. Standby
Option 0 .
p Regulation 156 89 8208
. Auto-power down
Optionla k
p 60 minutes 157 80 8200
. Auto-power down
Option 1b k
p 30 minutes 157 75 8195
. Auto-power down
Option1c .
p 5 minutes 157 71 8191
Option 2 Zero standby 157 80 8200
European Commission (DENER Task 7
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Descrintion Purchase Electricity
. LINR OS| O2ada| LC®e
- Flowthrough
Option 3
pu heater 206 55 8224
: Additional
4
Option insulation 161 78 8202
Scenario A |1c+2 158 69 8189
Scenario B | 1c+2+4 163 65 8191

g 150
S
100
50 -
0 T T T T T T T T T
Basecase Option0 Optionla  Optionlb Optionlc Option2 Option3 Option4 ScenarioA  ScenarioB
® Purchase price® Electricity costs
Figure7-28: Lifecycle cost of the improvement options for BC 3
7.3.4.BASECASHEl: SEMFAUTOMATIC ESPRESSGCMINE
The results of thé.CGanalysis of the improvement options for BC 4 are showfaipble
7-14 andFigure7-29.
Table7-14: Lifecyclecost by improzement option for Basecase 4
Descriotion Purchase Electricity
> LINXK 08 O2aita| LCBeo
Semiautomatic
BaseCase 4 .
espresso machine 103 195 2582
. Standby
Option 0 .
p Regulation 103 111 2499
: Auto-power down
Option 1a ;
p 60 minutes 104 88 2476
: Auto-power down
Option 1b k
p 30 minutes 104 74 2462
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July 2011 Preparatory Study for Ecodesign Requirements of E 47
y Lot 25: Nonrtertiary coffee machines



sﬂ"

L]
b I O Intelligence
Service

Descrintion Purchase Electricity
. LINKRO§ O2aia| LCBeO
. Auto-power down
Option 1c .
p 5 minutes 104 62 2451
Option 2 Zero standby 104 91 2479
. Flowthrough
Option 3
p heater 153 65 2502
. Additional
Option4 . .
p insulation 113 88 2485
Scenario A 1c+2 105 60 2449
Scenario B lc+2+4 115 57 2456

Implementingimprovementoptions will increase the share of the purchase piicéhe
life cycle costOption 3hasthe highestshare of electricity@%o).
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® Purchase price ® Electricity costs

Option4

Figure7-29: Lifecycle cosbf the improvement options for B@

7.3.5.BASECASK: FULLY AUTOMATIC ESB8E MACHINE

ScenarioA ScenarioB

The results of thdife cyclecost analysis of the improvement options for BGrg
shown inTable7-15 and Figure7-30.

Table7-15: Lifecyde cost by improvement option foBaseCase5

I Purchase Electricity o,
Description A - ; LC®O e v
P LINK O8] O2aia
Fully automatic
BaseCase 5 .
espresso maching 595 152 3931
. Standby
Option O :
p Regulation 595 105 3883
European Commission (DENER Task 7
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_ Purchase Electricity L,
Description A - 5 LC® e U
. LINR O8] O2ata
- Auto-power down
Option la !
pu 60 minutes 596 91 3871
- Auto-power down
Option 1b ;
pu 30 minutes 596 83 3863
- Auto-power down
Option 1c .
pu 5 minutes 596 77 3856
Option 2 Zero standby 596 91 3871
: Flowthrough
Option 3
puon heater 645 59 3887
: Additional
Option4 ; :
ption insulation 605 90 3878
Scenario A lc+2 597 74 3854
Scenario B lc+2+4 607 70 3861

Implementingimprovementoptions will increase the share of the purchase price in the
life cyclecost.Option 3hasthe highestshare of electricityX7%).
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Figure7-30: Life cycle cost of the improvement options for BC
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7.4. ANALYSIS OF BAT ANITC

In this section, e design options identified in the technical, environmental and
economic analysis isection 71 are ranked to identify the Best Available Technology
(BAT) and the LLCCQaing an LCCurve {Y L-axis= Primary energy consumptior-

axis$.CC, »xis=optiors) allows identification of these LLCC and BAT pbints

Performance will be comparetly applying the improvement options to the weighted
BaseCase The comparison is made in terms of primary energy consumptiory; non
hazardous wastes, GWP, VOC, heavy meialsater and LCC.

LLC is the sum of tigaseCaseprice, plus the cost of improvements, energy costs and
the costsconsumables andf installation and maintenance (if any), as described in the
Task 5 report.

7.4.1.BASECASEHL.: DRIP FILTER COFFEEMWE

Figure7-31 allows the identification of the LLCC and BAT prodddts.LLCC produist
Scenario Awith alife-cycleO2 a (i 286F @& A OK NIBBIsiNBgcSpaiedito |
the BaseCase The BAT product i®ption 4, the thermos jugwhich would result in
around4.8 GJ savings relative to tigaseCase
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Figure7-31: Identification of BAT and LLCC products forBC
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® This is usually the last point of the curve showing the product design with the lowest environmental
impact, irrespective of the price.
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7.4.2.BASECASEZ: PAD FILTER COFFEE MINE

Figure7-32 shows the primary energy consumed by the various improvement options
and the LCC allowing the identification of the LLCC and BAT produtte LLCC
products are Scenario A, Scenario B andi@plc,because otheir electricity savings.
The BAT product however, is Option 3, which would reducerimary energy
consumptionby 7.8 GJ.
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Figure7-32: Identification of BAT and LLCC products forBC

7.4.3.BASECASE: HARD CAP ESPRESSO MINE

The identification of the BAT and LLCC products is showigime7-33. Considering
life-cycle cost, ScenarioA is the cheapest product to us®ption 3 would reduce
primary energy consumptiofurther, butat a highercost.
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