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Foreword

This report has been prepared by CLASP with input from experts and is presented to the European
Commission and the Consultation Forum as an independent contribution to the development of
ecodesign and energy labelling criteria for commercial refrigeration equipment.  This analysis is in
support of the development of energy labels and ecodesign minimum requirements for DG ENER Lot
12 commercial refrigeration equipment, including retail disp lay cabinets, beverage coolers and
vending machines.

Starting in July 2014, CLASP has prepared and submitted several contributions to th is policy-
development process, including :

1 Early analysis from this work was presented by Jeremy Tait on behalf of CLASPat the DG
ENERConsultation Forum on 2 July 2014;

I Additional input was provided in an interim report made available to stakeholders on 17 July
2014; and

1 A report with refined analysis and additional research circulated to stakeholders on 21
August 2014

This report has been prepared to address several specific issues identified as research priorities by
DG ENER and byhe JRC in support of the Impact Assessment and finalising the regulatory proposals
for Lot 12.

CLASP would like to thank Sietze van der Sluis (independent consultant) and others for their kind
support with data, comments and other input to make this work possible.

For more information on this report, please contact:

Marie Baton

CLASP Europe
MBaton@clasponline.org
Tel: +32 49 159 60 24
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Executive summary

CLASP is making his analysis available to DG ENER and tothe JRC Seville as an independent
contribution to support the development of energy labels and ecodesign minimum requirements for
DG ENER Lot 12 commercial refrigeration equipment.

Best in world MEPS

CLASP reviewed he current and proposed minimum energy performance standards (MEPS) for
commercial refrigeration equipment in Australia, Canada and the USA to develop a set of
requirements that would be equal with the most energy -efficient MEPS around the world . These
countries were selected because they are major economies who have mature, leading efficiency
regulations for this product group . From these policy measures, a benchmark was derived that

approximatest he O0best i

n

worl dé MEPS | evels for the

Propos

Table S1 presents these levels using the DG ENER proposed reference lines and EEl valuesaséac | os e
equi val enhegé intworld MEPE senario for consideration in the Impact Assessment for DG

ENER Lot 12.

Close equivalent

to O6best

threshold in EU
terminology

Cabinet type
using EU
segmentation

Vertical chilled
supermarket

) 7.28 x TDA + 7.28
cabinets

EEI = 80

Horizontal

frozen

supermarket 490x TDA +2.1
cabinets EEI =50

Beverage

G20 I 0.0042 x V + 1.12

EEI =70

Vending
ECINES 0.003 xV + 3.075
EEI =75

Integral versus remote cabinets

Table S1. Summary of best in world requirements in EU format

Comment and description of
EU close equivalent threshold

Applicable to remote cabinets only. This is the line of
EEI 80 based on the DG ENER reference line of June
2014. This would still allow the most energy effi cient
open cabinets to remain on the market. Based on
Australian 2004 MEPS for closed cabinets.

Applicable to remote cabinets only. This is EEI 50, or
the B/C label class threshold using the DG ENER
reference line and label classes for horizontal freezers.
This would force almost all horizontal freezer cabinets to

be closed top. Based on US DOE requirements for 2017
for glass top frozen cabinets.

Applicable to beverage coolers only (which are all of
integral type) . This is the line with EEI of 70 based on a
reference line of (0.006 x V + 1.6) . This line takes
account of the need for pull -down capability. Based on
US DOE requirements for 2017 for bewerage coolers.

This is EEI 75, or the B/C label class threshold, using
the DG ENERreference line and label classes for vending
machines'. Based on the US DOE requirements for 20L2
for class B vending machines (partially cooled).

Evidence has been reviewed on how the efficiency of integral cabinets compares to that of remote
cabinets. On balance it appears that integral cabinets are highly unlikely to be as energy efficient as

1 This aligns closely with the Tier 3 (2021) MEPS proposal by CLASP, using an alternative reference line, as per
Analysis of EU policy proposals for DG ENER Lot 12 Commercial Refrigeration of 16 October 2014 available

from the CLASP publication library at

http://clasponline.org/en/Resources/Resources/PublicationLibrary.aspx?e=Europe&p=Commercial+Refrigeratio

n..


http://clasponline.org/en/Resources/Resources/PublicationLibrary.aspx?e=Europe&p=Commercial+Refrigeration
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remote cabinets. This situation is evident in the MEPS set in the USA, where requirements for
remote cabinets require significantly lower kwWh per day than those for equivalent integral cabinets.

However, because of a bias in the EU test method EN 23953, it may make sense to set MEPS at the
same level for integral and remote cabinets until the method is updated. Indeed, the energy

consumption data returned by the EU test method EN 23953 show almost no difference between the

measured energy consumption of integral and remote cabinets . This is because the assumptions

built into the EN 23953 calculation of remote condensing unit energy consumption are based on

outdated efficiency levels. Modern remote condensing equipment is much more efficient than is

assumedin EN 23953, and so the energy consumption of remote cabinets is over -estimated by about

50% (i.e. if tested on a fair comparative basis with modern condensing plant, remote cabinets will

be shown to be significantly more energy efficient than integral cab inets, as seen with measured

test results in the USA). In this specific context, it would not seem justified to define differen t MEPS
for integral and remote cabinets when using the EU test method EN 239532005 (AMDT 2012) Note

that Eurovent has proposed a correction factor of 1.1 between integral and remote performance .

CLASP would suggesthat such a factor should only be considered once the test method has been

revised and the factor value should be based on the best data available at that time

Hence, based on the interim analysis carried out so far, it appears appropriate to set EU MEPS levels
for integral and remote cabinets as identical as long as they are based on EN 239532005 (AMDT
2012). 1t is likely , however, that EN 23953 will be updated to be tter reflect modern remote plant
efficiency 0 such work has already been mentioned informally in the CEN TC44 working group.
Indeed, the Commission may wish to request better estimates of modern remote plant performance

in a Mandate issued to CEN/CENELECa help support the review of the regulation. When the update
happens, the regulatory MEPS and label thresholdsshould be adjusted accordingly. CLASP suggests
that this issue should be carefully considered when the regulation is reviewed.

Over-estimated e nergy savings

Available evidence supports the comment made by Eurovent that energy savings for supermarket
cabinets in the preparatory study are substantially over-stated. This is because energy consumption
in real shops will be lower than that measured i n the laboratory under EN 23953 due to the lab
conditions being much warmer than is typical in shops across at least central & northern Europe
Eurovent technical committee members presented a paper on this topic at 2011 conference
indicating that shop con ditions result in between 30% and 60% lower consumption; anecdotal
evidence suggests that retailers expect to reduce declared lab test cooling demand figures by
between 30%and 40%to arrive at an estimate of the cooling duty their plant must deliver . The
Eurovent suggestionthat real consumption and savings will be 50 to 60%lower than the preparatory
study estimate is at the top end of the range indicated by available evidence . A reduction of 40% is
a more appropriate average figure.

Steps to minimise gaming of results

The most important consideration to reduce the risk that some manufacturers may make
6favourable interpretationsd of energy results
which cabinet performance thresholds must be measured. One step would be to specify an EN 23953
temperature class, such as M2 for chilled and L1 for frozen. A number of other aspects of EN 23953
are open to interpretation , which reduces the accuracy and repeatability of measurements. CLASP
has identified approaches and mitigating strategies that will reduce the scope for measurement
variation . The rating standard for Eurovent Certification aims to achieve a similar objective and
contains useful material for the Commission to consider in this task . Further consideration must be
made as to how any guidance or clarification on the use of EN 23953 could best be communicated to
manufacturers and test laboratories, but options include a Commission Communication document,
notes in the regulation (not preferred for high ly technical issues), a Frequently Asked Questions
webpage, and/or best practice guidance published through the relevant industry associations,
including manufacturers of commercial refrigeration equipment and their customers
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Steps to minimise testing burden for manufacturers

The new regulatory requirements will result in the need for more  equipment testing than exists in
the current market. Several options have been identified to minimise the burden on manufacturers,
particularly small and medium sized enterprises (SME} that may lack the technical and /or financial
resources to carry out the necessary testing. It is suggesed that text be adapted to Lot 12 that is
similar to that used in DG ENTR Lot 1 draft regulation regarding the use of calculated and
extrapolated efficiency data. This new text could be qualified asusi ng &édbest practice gu
is based onthe use of r epresentative models such as is donefor the UK Enhanced Capital Allowance
(ECA) scheme (although additional detail and adaptati ons would be necessary to make this more
robust). A second option to consider would be to investigate the potential to apply the US
Depart ment oafterndfive eeffiaepcy setermination method (AEDM) , which is used for
compliance certification report ing of commercial refrigeration equipment in the US A

Impact of regulations on SMEs in the EU

Nearly 70% of the EU salesin 2007 were supplied by 5 large manufacturers. Most medium -sized SMEs
are likely to develop their own cabinets and have some form o f testing capabilit y; however small
enterprises may not have the same testing resources and distributors and very small SMEs who
produce limited custom designed equipment will rarely have test facilities .

CLASPOs expert suildnga newENt28953ttdstacom wouldcost appr oxi ma@Gse |l y G40
plus equipment required for testingat b et we e 165k (d@pBnding on the type of cabinets tested

and how many of the detailed aspects of EN 23953are complied with regarding the design of the

test room). However, compliance testing ca n also be contracted out to an accredited laboratory and

with the steps being considered to minimise testburden ( see recommendati ons above
to minimise testing burden 6adthisreparh)utésing tisunat percaveéd and s ec
as a significant issue.

Observations on EPEE / Eurovent proposals of 1 September 2014

Manufacturers are calling for the separation of roll-in cabinets from other vertical types as they are
far less energy efficient due to the ir current design approach, but the justification for this is
inconclusive. Indeed, some retailers have already specified that doors must be placed on their roll -
in cabinets which substantially improves their efficiency . If carefully designed with efficien cy in
mind, roll -in cabinets should have no problem meeting proposed MEPSand so should remain grouped
with other vertical cabinets .

Semikvertical cabinets typically have higher energy consumption than other vertical cabinets and it
would be challenging t o make semi-vertical cabinets highly efficient due to the interrupted air flow
cascading over the front of successive shelves, although design improvements are possible. CLASP
proposes that the energy labelling of semi-vertical cabinets should remain under the same criteria
as other vertical cabinets (as was done in the DG ENER original proposal) so that it is clear to
buyers how the energy consumption of semi-vertical cabinets compares relative to other vertical
cabinets. In addition , the MEPSwill bring about design improvements and ensure a selection of more
efficient models on the market.

The EPEE / Eurovent proposals for vertical chilled cabinets (the highest volume category) lack
ambition and will not ensure Europe meets its energy -efficiency targets . Their proposal for vertical
chilled cabinets equatesto a 2 year delay in MEPS over those proposed by DG ENER in June 2014, or
around 10% less stringency.And the EPEE / Eurovent MEPS line of 2021 has approximately the same
stringency as those of the USAMEPS of 2013when normalised), i.e., placing the European market 9
years behind that of the USA. (The MEPS are compared with those of other regions in more detail in
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the CLASP reportAnalysis of EU policy proposals for DG ENER Lot 12 Commercial Refrigergion of 16
October 2014%).

As further illustration of the lack of ambitionint he EPEE / Eurovent proposl, the MEPSor vertical
chilled cabinets in 2021 would only remove one Eurovent certified cabinet from the 2014 Eurovent

certified data set in 2021. And, the proposed MEPS for 2017 and 2019 would notremove any of the
2014 Eurovent certified products of this type.

The EPEE / Eurovent proposed MEPS for frozen horizontal cabinets are very close but slightly less
stringent than those proposed by DG ENERin June 2014. In the CLASP report of October 2014
mentioned above, it was reported that th e US MEPS of 2012 for open frozen horizontal remote
cabinets are more stringent than the requirements for 2021 proposed by DG ENER,also placing
Europe at least 9 years behind the USmarket.

EPEE / Eurovent propose that corner (or transition shape) cabinets should be excluded from the
scope of the regulation because no test methodology covers them. Whilst this is not strictly true
(i.e., corner cabinets are within t he scope of EN 23953) testing does require some interpretation of
the test method and it is expected that their energy performance will be poor due to uneven air
flow within the cabinet shape. A key point, however, is that corner / transition cabinets are  sold in
very low volume compared with straight cabinets and so the Commission may choose to exclude
them from Tier 1, but include them in future Tier 2 to allow manufacturers to prioritise
improvements to the products that represent the majority of sales and energy consumption. These
units should be listed for inclusion at Tier 2 to ensure they do not become a future loop -hole. That
said, it should be noted that corner / transition shape cabinets were not given any special
treatment in the US DOEregulation of 2009 and in the regulation of 2014 are allocated a specific
method to calculate a suitable Total Display Area (TDA but are subject to identical requirements

2 Report Analysis of EU policy proposals for DG ENER Lot 12 Commercial Refrigeration of 16 October 2014
available from the CLASP publication library at

http://clasponline.org/en/Resource s/Resources/PublicationLibrary.aspx?e=Europe&p=Commercial+Refrigeratio
n.
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1 Introducti on

This work builds upon analysis by CLASP during August September and October 2014 and addresses
several specific gaps or weaknesses in the evidence available to the Commission. This report also
includes an assessment of the EPEE / Eurovent proposals of 1 September 2014 This report has been
prepared by CLASP with input from experts and is presented to the European Commission and the
Consultation Forum as an independent contribution to the development of ecodesign and energy
labelling criteria for commercial refrigeration equipment.

2 EUMEPS0 match destin world

CLASP reviewedthe current and proposed minimum energy performance standards (MEPS) for
commercial refrigeration equipment in Australia, Canada and the USA to develop a set of
requirements that would be equal with the most energy -efficient MEPS around the world. These
countries were selected because they are major economies who have mature, leading efficiency
regulations for this product group.

2.1 Comparing Regulatory Stringency

When comparing regulatory stringency between different markets and MEPS programmes, it must be
borne in mind that:

i Comparison is only possible where metrics have the same basis as those considered in
EU (.e., total display area (  TDA) versusvolume);

ii. Scope of cabinets included in a category may not match with the EU approach to
segmentation, part of w hich is pre-set by EN 23953 and other aspects of which will be
set by the ecodesign regulation. H ence, a very stringent MEPSfor one category in one
economy may not be applicable to another economy that must, for example, include
inherently less efficient type(s) of cabinet in the same category 9 and vice versa, an
unambitious MEPS for one category in one economy may hot be relevant for another
economy that has decided to divide th e category in several sub-groups (such as with
and without doors) . In any case, the definition of the categories for MEPS must be
carefully thought through ;

iii. In the EU, where cabinets have not been subject to any efficiency related regulation
and little stimulus toward efficiency for the bulk of the market, there should be a rapid
improvement from performance levels of recent years, as technologies already
deployed in regulated markets are transferred. Thus, standards that appear stringent
against current performance of EU cabinets will not ap pear so stringent after 2 years;

iv. Due to the fact that energy performance of refrigerated equipment can be encouraged
to improve significantly , the | evel of ambition is crucially dependent upon timing, when
policies came or will come into force ;

V. Terminology and definitions of product types differ by region and comparability is not
always entirely clear outside of the main categories of product;

Vi. The standards in each country/region are based on different test methods and so
thresholds must be normalised first for fair comparison (this is done for al | thresholds
presented in this report) ;

Vii. Thresholds from different countries are based upon evidence and local judgements that
may not always be robust as there has been little co -ordination between regions to
date. Hence some thresholds in any given country may not be fully appropriate for that
country;

viii. Energy performance standards achievable by remote cabinets may not be achievable by
integral cabinets (see section 3); and
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iX. Only mandatory minimum requirements are analysed (volun tary and endorsement levels
may be useful benchmarks but are not strictly comparable to MEPS) .

22 Principles underpinning O6best in worldd ambition

There is no single set of criteria that can be copied andadaptedas a 6 b e s scenario,bwtar | d o
number of features should be considered to contribute to a robust and ambitious regulatory
framework:

1. Closed cabinets offer far superior efficiency in the majority of applications * and so
should be encouraged over open cabinets. Thresholds can be set such that only the best
designed open cabinets can meet the requirement and so some open cabinets can
remain on the market for applications in which they are essential, but the majority are
removed.

2. Open cabinets should be on the same relative energy label scale and subject to the
same ecodesign energy performance requirements as closed cabinets. This ensures
transparency on relative performance for buyers as well as fair competition for
products that fulfil the same basic function.

3. Time must be allowed for the EU marke t to adapt to the new test methods and to the
performance standards, and so matching best in world may not be feasible within 2
years. It should, however, be feasible within 4 or 5 years.

2.3 Which regionis &estin world &?

There is no one region that could be c¢cl assified as Obest in worl dod.
countries that had m andatory minimum energy performance requirements for com mercial
refrigeration equipment at the end of 2013 * as listed below:

1. Australia (since 2004). These are the longest estab lished and are known to be ambitious
for some product types . The first update is underway with no proposals published as of
October 2014.

2. New Zealand (harmonised with Australia, since 2004) .

3. Canada (only covering integral cabinets, since 2007). Updated standards were under
development in 2012 but not finalised at October 2014.

4. Mexico (only covering integral cabinets, since 2009). No published analysis of levels
identified.

5. USA (since 2010, some types). Revised standards for 2017 have been published. Shown
to be highly ambitious in the CLASP analysis of August 2014.

6. Republic of Korea (since 2010). No analysis has been identified that compares these
standards on a fair basis. Korea recently proposed a revision to their regulation.

7. China (since 2012). Not analy sed.

8. Iran (since 2012). Not analysed.

% See the previous CLASP report on EU proposals (August 2014) for details of when this is not the case dwhich is

in situations of very high rates of customer access (i.e., more tha n 60 door openings per hour). Report Analysis

of EU policy proposals for DG ENER Lot 12 Commercial Refrigeration of 16 October 2014 available from the

CLASP publication library at
http://clasponline.org/en/Resources/Resources/PublicationLibrary.aspx?e=Europe&p=Commercial+Refrigeratio

n.

“According to the global review 6Energy standar dBayand | abel
2014, Department of Industry, Australia.

10
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http://clasponline.org/en/Resources/Resources/PublicationLibrary.aspx?e=Europe&p=Commercial+Refrigeration

Dclasp

Analysis of specific issues regarding DG ENER Lot 12 Commercial Regeration

A further four countries/regions have proposed measures (EU, Indonesia, Kenya and Vietnam) and
one has a voluntary measure (Japan).

Only since 2012 has a significant effort been made to normalise and compare regulatory
requirements for commercial refrigeration equipment  across the different test methods (IEA 4E ° and
CLASP and thereby compare the stringency of the MEPS The ranking of ambition was found to vary
across the different cabinet types 0 there was no one region with the highest ambition across all

types.

Whilst a number of reports document the scope and differences in test methodology across most of
these sets of regulations, two have been identified that have attempted direct comparison of
stringency on a fair (if approximated) basis - The Benchmarking report for Retail display cabinets °;

and the CLASP review of the EU reguatory proposals (August 2014)°.

The IEA 4Eretail display cabinet benchmarking report covers only integral vertical glass door chilled
and integral horizontal ice cream freezer cabinets with standards compared for Australia, Canada
and the USA. It shows the USA to have the more stringent requirements for these two types of
cabinet, but is based onthe USA standards of 2012 (which were published in 2009) and was written
before those for 2017 were available .

The relative stringency of Australian, Canadian and US standards was analysed and compared for
certain refrigerated cabinet types in the August 2014 CLASP report on EU proposals. This report
provides some of the background for this analysis and is summarised on the following page in Table
1.

2.4 Defining EU MEPSo match 6 be st in worl dbo

The thresholds that represent 6best refigerated dispthyd
cabinets and vending machines are summarised on the next page in Table 1, along with explanation
of why that threshold has been selected. A f urt her consideration is
wo r | de8hold rhight come into force . Table 1 does not suggest a date for entry into force in the
EU, but does mention the date of entry into force in the country  of origin.

The equation for the threshold stated in the original local policy is given in a format normali  sed as
closely as possible to EN 239532005 with the 2012 amendment (in the case of supermarket

for t

cl

cabinets) . I n addition, a reasonably close equival ent

the format used for the EU regulatory proposals (using the proposed EU reference line® and EEI)
This is either based on alternative reference lines proposed by the JRCin October 2014 (in the case
of beverage coolers) or based on the DG ENER reference lines of June 2014 for all others .

6Best i n wolgaredifen that arg ap@licable to remote supermarket cabinets dequivalent
proposals for integral cabinets can potentially be derived based on these and the evidence

® Benchmarking report for Retail display cabinets , IEA 4E Mapping and Benchmarking AnnexDecember 2012
Available from http://m appingandbenchmarking.iea-4e.org/matrix?type=product&id=9 .

® Report Analysis of EU policy proposals for DG ENER Lot 12 Commercial Refrigeration of 16 October 2014
available from the CLASP publication library at
http://clasponline.org/en/Resources/Resources/PublicationLibrary.aspx?e=Europe&p=Commercial+Refrigeratio
n.

" A third report, from CLASP, does also set out methodologies to norm alise test results from different test
methodologies - CLASP Commercial refrigeration equipment: mapping and benchmarking , January 2014.

8 Reference lines represents the efficiency (energy consumption vs total display area) of standard (EEI=100)
cabinets for each category, as defined in Annex IV of the Commission Working Document of June 2014.
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presented in section 3. Alternatively, these could be deriv ed from empirical evidence on EU models
and policies/data from other regions dwhere this exists.

Thresholds that appear best in world for other the types of cabinet appearing in the EU regulatory

proposal d namely, vertical freezer; horizontal chilled; small ice cream freezer and gelato cabinets 9
have not yet hadtheir 6best i n wo rdetdmined.t andar ds

12
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Table 1. Summary o f bedl in world dstandards for some commercial refrigeration categories, along with an equivalent thresho Id based on proposed EU
approach and terminology .

o . Local t hreshold Approximately
. 60Best i Aamastor | . o
Cabinet type " kWh/24 hrs equivalent to 6 b« e . .
. ambitious standard ; . Comment and description of EU level that is approximately
using EU identified , with year into (normalised to | WollirdSibi equivalent to best in world
segmentation ' y EN 23953; TDA defined using EU q
force 2 . .9
m<; V litres) efficiency metric
Australia 2004 MEPS for vertical Applicable to remote cabinets only. This is the line of EEI 80 based on the
chilled remote glass door DG ENER reference line of June 2014. The EEI 80line is slightly less
Vertical chilled cabinets (RS49). This is for T T stringentthan 6 best i n wor | d?DA; sightlycard i n et
supermarket CLOSED cabinets and so is more 9.50 x TDA : EEI = 80 ' stringent above that size. This would still allow the most energy efficient
cabinets stringent than would be expected - open cabinets to remain on the market. (Five Australian open vertical
for only OPEN cabinets. See integral 3M2cabinets of 2014 meet the Australian MEPS for remote closed
Figure 1. cabinets, as well as many more that are closed &shown on Figure 1).
. Applicable to remote cabinets only. This is EEI 50, or the B/C label class
Horizontal US DOE 2017 (same as 2@), threshold using the DG ENER reference line and label classes for
frozen HCT.RC.El,forhorizontalglass 450 x TDA + 0.32 490 x TDA + 2.1 hori zont al freezers. |t all ows arou
supermarket top remote cabinets. See Figure ’ ’ EEI = 50 in worldd | evel . Thihorizan@ldréeder chlinetcte a
cabinets 2. be closed top. USappears content that this MEPS s fair, since it was not
changed between 2009 and 2014 regulations.
Applicable to integral beverage coolers only. This is the line with EEI of 70
Beverage E;ggii?:;;};gﬁﬁmu" _down 0.0044 x VV +0.91 0.0042 x V + 1.12 based on a reference line of (0.006 x V + 1.6) , as advised in personal
coolers ca abil?c See Figure 3p ‘ ‘ EEI =70 communication by JRC on 9/10/ 14. The EEI 70line is a close match to the
P Y. 9 ’ best in worl dd | esdavhcapabilayt i ncl udes
13 . . . .
Vending US DOE 202, class B (partlglly 0.003x V + 3.075 This is EEI.75, or the B/C label class thre_shold, us_lng tTf DQ ENER .
. cooled) federal MEPS see Figure 0.00258 x V + 2.56 reference line and label classes for vending machines ~*. This EEI 75 line
machines EEl =75 : ) . .
4, alignsverycl osely with the O6best in worl

° EEI equation and values for M and N as defined in the WD from June 2014, except for beverage coolers.

19 RS4 is defined as a remote self-service and storage closed cabinet dwhilst this is not a close technical match to a chilled multi  -deck, it is nevertheless a vertical chilled
supermarket cabinet and is functionally an adequate match.

" HCT.RC.L is US DOE terminology for horizontal closed transparent top remote cabi net for low temperature (i.e. frozen) applications.

2pp.SC.M is US DOE terminology for seltontained medium temperature (i.e. chilled) glass door cabinet capable of meeting pull  -down requirements (ability to lower the
temperature of a given number of dri nks containers inserted during a test within a given period).
®“The US b6class A8 MEPS level is more stringent, but i s | i KJarodelsand solis@ot usedasterbendhmark. a di f f er en

4 This aligns closely with the Tier 3 (2021) MEPS proposal by CLASP, using an alternative reference line, as per the August 2014 CLASP report cn EU proposals.
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Figure 1. MEPSfor vertical chilled supermarket cabinets. All th resholds are n ormalis ed to EN
23953 equivalent. US DOEMEPSof 2012 also shown, along with Australian open vertical integral
chilled (3M 2) cabinets of 2014 .

70 B -, .
/ ,j P 7’ i’ B/C boundary, DG ENER

Horizontal frozen / )
Vi /s P proposal

cabinets ./‘ y
60 / / / ,’ = A/B boundary, DG ENER
/ v /. 4 proposal

/ / s . ‘
/ ’,’ ’ 4 = = USDOE 2012 MEPS, HZO:SC.L
. 7 J s, (horiz. open integral froz)

50 / ; s
s ‘
: ! i . RNETRRPRe US DOE2012 MEPS, HZO.RC.L
! ’ (horiz. open remote froz)

B
(=]
~ .
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~
A

; . _+7 = —Australia 2004 MEPS HF4
. , ’ - open well integral

-=== Australia 2004 MEPS RS13
horiz remote (single)

TEC kWh per day

W
[=]

— — - Australia 2004 MEPS RS14
horiz remote (double)

— - = Australia 2004 MEPS HF6 glass
top well integral

—— US DOE 2017 MEPS, HCT.RC.L

10 (horiz. glass top remote froz)

= oUSDOE 2017 MEPS, HZO.SC.L
(horiz. open, integral)

TDA sq metres

Figure 2. MEPS for horizontal frozen supermarket cabinets.  All threshold s are normalis ed to EN
23953 equivalent.
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16 .-
Beverage coolers (vertical glass door) ot

Figure 3. MEPS for beverage coolers (vertical chilled integral glass door cabinets). One threshold
is shown for pull -down capability; other two for storage o nly. All thresholds are normal ised to
EN 23953 equivalent.
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——F/G boundary, EU proposal ——E/F boundary, EU proposal
D/E boundary, EU proposal C/D boundary, EU proposal
14
B/C boundary, EU proposal —— A/B boundary, EU proposal
— = -Tier 1 -January 2017, EU Proposal = «Tier 2- January 2019, EU Proposal - -~
12 = +Tier 3 - January 2021, EU Proposal = =USA Federal MEPS 2012, Class A {fully cooled) /
.-
== = USA Federal MEPS 2012, Class B (partially cooled) - -
.. 10
° . . —_
o Vending machines —
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Figure 4. MEPS for vending machines from the USA, compared with the DG ENER proposed MEPS
and label thresholds. No normalis ation was deemed necessary. US DOE2012 MEPSare shown .
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3 Approach to deal wit h integral versus remote cabinets

3.1 How other regions deal with integral and remote cabinets

This section looks at how the standards set for integral and remote cabinett ypes compare in some
other regions of the world.

It is the US comparison that is most significant in this analysis, as that is based upon the AHRI 1200 /
ASHRAE 72 test method that more accurately reflects differences between integral and remote
plant.

The Australian differences between integral and remote MEPS may stem from the very diff erent
approach to setting the standards that were used between those two 0 separate technical teams
tackled them with different manufacturers and market survey data sets. This is despite the
similarity of EN 23953 and the precursor test method on which the Australian standards are based
(EN 441, now withdrawn in the EU).

The UK ETLprogramme is not a MEPScheme, but has been included in this study as it does include
standards for integral and remote cabinets .

3.1.1 Australian regulations
The Australian approach uses completely different requirements and nomenclature for integral and
remote cabinets:

i Category names for integral cabinets are taken entirely from the EN 23953 families of
cabinet™ (VC2, HF5etc. )
1 Category names for remote cabinets follow a nomencl ature unique to Australia (RS2,

RS7etc.). These have very little correlation with the remote categories of EN 23953.

It is also difficult to correlate the remote equivalent of integral types, and vice versa . In addition,
the thresholds were developed sep arately using different evidence bases . The closest integral /
remote equivalents of four selected types are shown in Table 2. Thresholds vary in relative

stringency (integral to remote) from being 80% higher (ess demanding) for the integral type of

vertical glass door chilled cabinets, down to being almost equivalent in the case of open multi  -deck
cabinets and almost so for frozen vertical glass door cabinets .

Australian regulations for retail display cabinets are entirely base d on the TDA metric and so
provide no comparison for EU beverage coolers.

It is now apparent that the Australian standards set for integral cabinets in broad terms could have
adopted a higher level of ambition since this category of commercial refrigerat ion equipment has a
far higher proportion of products registered a

i In 2009 Australia had about 350 registered high efficiency integral cabinets compared
with only 84 for remote cabinets *°. This represents over 300% more6 hi gh e d
integral models, although there were just 70% more integral cabinets than remote in
the total registration database .

i Australia had 140 models registered as high efficiency for the integral glass door
cabinets, twice as numerous as any other integral cat egory (the allowance for glass

5 Three families that appear in EN 23953 do not appear in the Australian regulatory definitions: those for

serve over counters with closed service access.

18 Source: in from the cold, strategies to increase the energy efficiency of nondomestic refrigeration in

Australia and New Zealand, background technical report volume 1, October 2009, page 12 -15. The report also
not e s thighartnumbers of product are more efficient than the high efficiency Level however the option of
having these |isted as high .efficiency has not been
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door vertical chilled integrals is 80% less demanding than that for equivalent remote
cabinets dsee Table 2).

i Australi ads Juha 2044 ehade528iinnt egr al cabinethigh regi st
efficiencyd a n d 182 mHigh efficiency 6 remote cabinets. This is 190% mored hi g h
efficiencyd model s wh e mtegtalh eabinetorégsttations uimrmthees r of
database is only 66% more

The disparity in the proportion of high efficiency models relative to  the total number of models in
the registration database suggests that the Australian criteria for integral cabinets megd to be
made more stringentThis hadurther amplified the difference between the threshold values for
integral versus remotshownin Table2 (remembering that EN 441 / EN 23953 already includes an
over-estimate of remote cabinet consumption and so requirements set as equal (integral vs.

remote) would have built -in leniency to integral cabine ts). Australia has a largely similar test
method to Europe although based on EN441 which has longer door openings than EN 23953:2005
(Amdt 2012).

Table 2. Australian regulations: ¢ omparing selected types of cabinet of integral and remote
types, wher e approximate equivalents exist

Remote cabinet
MEPS Specific remote cabinet
TEC/TDA kWh/24 type
hrs/m?

Integral cabinet
MEPS TEC/TDA
kWh/24 hrs /m?

Generic cabinet Specific integral
type cabinet type

155

Chilled, vertical, Chilled multi -deck, 14.84 AR I EE (TS

) deck, RS2, unlit shel
oSN IIEGEEEN  VC2 (M1 and M2 temp. (r.oughly e . . eyes
cabinet classes) equivalent to 16.98 Medium open multi -
remote MEPS ' deck, RS2, lit shelves
gass vertical, VC4, class M2 (80% higher) ' ! !
cabinet glass door
Well-type single width
19.48 cabinet, RS13, solid
sided
e _ 5 .
. f02€R Frozen open top island 26.5 well pre double quth
horizontal open . . 15.49 cabinet, RS14, solid
) site, HF4 (c. 45% higher) .
cabinet sided
Well-type double width
19.29 cabinet, RS14, glass
sided
Frozen glass door, 44.0
Frozen vertical VF4, L1 (10% higher) Medium self-service and
glass door 40.56 storage closed cabinet,
cabinet Frozen glass door, 39.0 RS16, glass dor
VF4, L2 (3% lower)

3.1.2 US regulations

The US approachin the US D Q&L@ kinal Rule uses a consistent notation across all cabinet types
but mixes some cabinet types using TDA and others based on a volume based metric (using imperial
units (e.g., ft % and ft %) rather than metric (e.g., m 2% 1)).

7 According to the Australian E3 product data set downloaded in June 2014, available from
http://reg.energyrating.gov.au/comparator/product types/37/search/comprehensive/ ?
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Allowances for integral cabinets are significantly higher in kwh/day than those for remote cabinets
for the two types for which equivalent MEPS were identified &and this probably reflec ts the higher
relative consumption of an integral unit compared with a similar remote unit, since the US test
method provides a fairly robust calculation to account for remote plant consumption (whereas
EN23953 over-estimates remote plant consumption 8see section 3.3). For a typical 3 m 2 (32 sq. ft. )
TDA open chilled cabinet, the energy consumption allowance (kWh/day) is 70% higher for the
integral version, and over twice as high for the frozen horizontal open cabinet.

The US DOE significantly increased the stringency of their requirements for closed integral cabinets
between the 2012 and 2017 regulations®® (e.g. 60% lower for VCT.SC.*° and 47% lower for
VCT.SC.N &far more so than for the equivalent remote cabinets: by 12% for VCT.RC.I** and 28% for
VCT.RC.M). This implies that allowances for integral units in the USA were previously more lenient
(relative to remotes), and have been tightened to this level of relative difference.

Table 3. US regulations for 2017 : comparing selected types of cabinet of integral and remote
types, where approximate equivalents exist (normalised items are to ISO 23953 and TDA in  sq.
metres).

Remote cabinet
Integral cabinet MEPS
MEPS kWh/24 hrs TEC/TDA
(TDA in sg. foot) kWh/24 hrs

(TDA in sq. foot)
0.64XTDA+4.07

Specific remote
cabinet type

Generic cabinet Specific integral
type cabinet type

1.69xTDA+4.71

Chilled,

) Vertical open self - Vertical open remote
vertical, open . . . . .
multi -deck contained medium [normalised as [normalised as medium temperature,
cabinet temp., VOP.SC.M 18.5XTDA+4.8] 10.3XxTDA+6.1] VOP.RC.M
(70% hidner for 4m?)
Chilled vertical Vertical closed Vertical closed
transparent door self -  [metric is by Volume transparent door

glass door 0.15xTDA+195

cabinet contained medium not TDA] remote medium
temp., VCT.SC.M temp., VCT.RC.M
1.9xTDA+7.08
. +6. :
Frozen Horizontal open self - . 0.55xTDA+6.88 Horizontal open
ple]rAelpi=IeNe[sg8  contained low tem [normalised as remote low tem
cabinet P HZ0.SC.L P 19.7XTDA+6.8] [normalised as HZO.RC Lp"
o (120% higher fora 7.4xTDA+8.6] e
3m? TDA cabinet)
. Vertical closed
Frozen vertical . .
lass door transparent door self -  [metric is by Volume [no equivalent
9 contained low temp., not TDA] identified ]

cabinet

VCT.SC.L

3.1.3 UK Energy Technology List crit@ivoluntary tax break scheme)

The UK Energy Technology List (ETL)is a voluntary scheme in the UK that aims to identify the best
25% d cabinets on the market in terms of energy efficiency and offer consumers of these models a
tax break. T he absolute thr esholds used in the UK ETL schemeare not comparable with the MEPS in

18 See presentation at US Energy and Store Development conference, DOE @se Standards Update, Larry
Howington, Hillphoenix Case Division, September 2014. Available from
http://www.fmi.org/forms/meeting/Microsite/ESD2014,3 , accessed 19 September 2014.

9 VCT.L.L is US DOE terminology for vertical closed transparent (VCT) self-contained (SC) cabinet for low (L)
temperature (i.e. frozen) applications.

M means medium temperature, or odchilledd applications.

ZRC means Oremote condensingd.
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other regions, but they are included here simply as an additional barometer of relative
performance.

Segmentation is only by EN 23953 temperature class and by integral/remote, for exam ple, L1
integral cabinets of all configurations are subject to the same performance threshold.

For chilled temperature range cabinets the requirements for integral are 4% higher kWh/day, but
for frozen cabinets the requirements for integral cabinets are much more demanding (35% lower).
This situation does not to match expectations for relative performance and is due to be changed in
2015 (see below). The unexpected difference is probably due to the data on which the original
criteria were based. L ooking at product registrations it is clear that chilled vertical cabinets
account for just over 80% of registrations, and of them nearly 90% are of the remote type . This
could imply that the requirements for chilled integral cabinets are relatively stringent, bu tis also
affected by the fact that the market interested in the ETL (large retailers) is much more focused on
remote cabinets. For the frozen cabinets, products in ETL indicate that registered frozen integral
cabinets are mostly for point of sale horizontal units (often for ice cream) which are inherently
efficient due to low loss of cool air and so it could be that a much tighter requirement was selected
than would be possible for vertical cabinets. The frozen remote cabinets in the ETL are all of the
vertical type.

The UK Carbon Trust has proposed to make their Enhanced Capital Allowance (ECA thresholds for
commercial refrigeration more stringent in 2015. The proposed thresholds are 12%to 62% more
stringent and are proposed to be divided into vertical and horizontal types. The new requirements
show less than a 5% difference in demand between equivalent integral and remote categories ( note:
reduced from the 35% mentionedin the preceding paragraph ).

Table 4. UK Energy Technology List (ETL) criteria: ¢ omparing selected types of cabinet of
integral and remote types.

Remote cabinet
MEPS Specific remote
TEC/TDA kWh/24 cabinet type
hrs/m?

Integral cabinet
MEPS kWh/24
hrs/m?

Specific integral
cabinet type

Generic cabinet type

Chilled, vertical, open
multi -deck cabinet Temperature M2 11.10 Temperature M2
P ' (4% higherthan 10.70 P '

: : integral type remote type
Chilled vertical glass gralyp remote) yp
door cabinet

Frozen horizontal

open cabinet Temperature L1, 14.70 21.10 Temperature L1,

integral type 35% lower remote type
Frozen vertical glass s (35% ) o
door cabinet

3.2  Evidence on relative performance of integral and remote cabinets

Expert input from refrigeration engineers as well as test results derived from US ASHRAE and AHRI
test methodol ogies and the preceding comparison of MEPSin Australia and the US, as well as the UK
ETL all suggest that remote cabinets should be able to operate at higher overall energy efficiency
than integral cabinets. This potential for better performance with remote refri  geration cabinets is
because:

22 Data is accessible at https:/etl.decc.qgov.uk/etl/site/etl.html
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i Condensers and other components are space restricted for integral plant but smaller
condenser heat exchanger meanslower efficiency ;

i Remote systems enable the cooling load to be shared and system optimised across
many cabinets

i The remote plant shared across many cabinets also justifies p roportionally higher
investment in controls and other condenser -related components ; and

i Remote systems can take advantage of lower ambient temperatures in autumn/winter

as condensersare usually outside.

Conversely, the pressure losses due to longer pipework in remote systems can be minimised by
careful design but this particular loss cannot be reduced as low as that found in integral (close
coupled) cabinets.

However, test results * with energy consumption calculated according to EN 23953 indicate no
significant difference between integral and remote multi -deck cabinets; or between integral and
remote full glass door cabinets. This is because of the assumptions about efficiency of condensing

plant that are embedded in the EN 23953 calculations (see following section). This apparent
equivalence of integral and remote energy consumption under EN 23953 means that MEPSfor Europe
(where the harmonised standard is EN 23953:2005 AMDT 2012 should be set at the same level for

integral and remote cabinets.

Eurovent suggests a correction factor of 1.1 higher energy consumption for an integral cabinet
compared with an equivalent remote cabinet , but CLASPO6s experts do
factor is nee ded. Although the compressor efficiency data on which this is partly based has not been
specifically verified , there is no reason to doubt it . However the key factor is the assumption that
the typical condensing temperature for an integral cabinet is 40°C . Whilst this is reasonable for a
condenser without a fan (as f or most domestic refrigerators), it is too high for the fan-assisted
condensersas used on most commercial plant. A figure of 35°C is more typical and would give more
efficient operation for int egral units than estimated by Eurovent . Furthermore, t his lower
condensing temperature cancels out the additional 10% energy allowance (factor 1.1) proposed by
Eurovent. The Eurovent analysis also misses the point that the calculation of refrigeration ener gy
consumption (REG for the remote plant) incorporated in EN 23953 is flawed dsee following section .

3.3 Flaw in EN 23953 : 2005 calculation for remote cabinets

The methodology in EN 23953: 2005 for estimating the efficiency of remote plant , specifically the
method to estimate the refrigeration energy consumption or REC, appears to be based on old and
possibly inaccurate data. Modern remote plant is around 50% more energy efficient (lower
consumption) than the estimates provided for in EN 239532005 (based on UK data dfigure could be
lower for southern Europe, see Annex 1)?*. EN 23953 includes a calculation formula for remote
energy consumption (REGwi t h a factor that represents the
which is based around a coeffici ent of performance (COP) of 2. When this is compared to more
recent sources of COP data for retail remote plant, figures ranging from COP of 3 to 3.75 are now
typical (for chilled plant; 1.75 for frozen plant) . See Annex 1 for more details .

If the calcul ation methodology for EN 23953 is updated to better reflect performance  of modern
plant, then the calculated energy consumption of remote cabinets could reduce by as much as 50%
It will then be more closely aligned with the results from the US  AHRI 1200 / ASHRAE 72 test
methodology. This means that the MEPS for remote cabinets would have to be adjusted by a similar
proportion to maintain equivalent stringency (those for integral cabinets would not be affected by

23 RD&T data covering a total of 40 tests (24 remote and 16 integral) to the EN23593:2005 standard over a
period of November 2009 to July 2014.

%4plso supported by anecdotal evidence that retailers typically use a reduction of 30 -40% from EN23953 results
when estimating real in -store consumption.
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this change). Making such an adjustment to t he European proposals brings the remote / integral
cabinet MEPS ratiofairly closely in line with that of the US.

3.4  Conclusion regarding relative MEPS between integral and remote cabinets

Based on the current version of EN 23953 there is no convincing case to set MEPS for integral
cabinets at a different level to equivalent remote cabinets. = The 2015 update to EN 23953 is not
expected to change this issue, but a future update is highly likely to do so (such a move to become
more like the AHRI 1200 approach has already been informally discussed in the standards
committee). This difference in calculation method is consistent with the evidence on parity from
the available (but limited) EU cabinet test data. Differences between integral and remote MEPS
seen in the USA regulations reflect the more representative efficiencies assumed for the remote
plant in the A HRI 1200 /ASHRAE 72 standards

When EN 23953 is updated to better reflect the efficiency of modern remote plant, then the MEPS
for remote plant will have to be adjusted by the same proportion ( possibly as much as D%lower
daily consumption). This reinforces the case for separating requirements for integral and remote
cabinets in the regulation at the outset and is an item that should get particular focus at the time
of review of the regulation. The Commission may also wish to include a request for better estimates
of modern remote plant performance in a Mandate issued to CEN/CENELEC to help support the
review of the regulation .

4 Potential over -estimate of energy consumption and savings for
supermarket cabinets

The basis of the Eurovent case for the preparatory study having a substantial over -estimate of the
energy consumption and also energy savings has been investigated. It is derived from a conference
paper presented in 2011% that was written by Eurovent committee members , and subject to a
degree of peer review . The paper uses evidence from the testing of 2 cabinets in 2 different stores
and found that the cabinets consumed between 28.1% and 57.5% less energy in the store when
compared to the test room. The range of variation suggests that store conditions are quite variable
and to fully predict the energy savings a deeper in depth analysis of conditions in stores in Europe
would be needed, and the differ ence between test room and store conditions will vary depending
on location and time of year.

Anecdotal evidence suggests that when retailers wish to make an estimate of the cooling duty
required for their retail space, they will take the manufacturers d  eclared consumption data under
EN 23953 and reduce thoselab test figures by 30% to 40%This gives them a cooling duty (demand)
figure that is more accurate for sizing of the remote condensing plant. It therefore seems realistic
that the energy consumptio n for supermarket cabinets estimated in the Preparatory study should be
corrected by a similar factor of around 40%

The conclusion is that the Eurovent suggestion that real consumption and savings will be 50 to 60%
lower than the preparatory study estimate is at the top end of the range indicated by available
evidence. A reduction of 40% is a more appropriate average figure.

% Mousset, S. and Libsig, M. Energy consumptions of display cabinets in supermarket. ICR 2011, August 21- 26 -
Prague, Czech Republic.
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5 Steps to minimise gaming of results

The DG ENER draftomitted specification of storage temperature classes at which the requirem ents
shall be measured. This has to be specified as a primary consideration to reduce scope for

manufacturers to make ©O6favourable interpretations?d

specify an EN 23953 temperature class, such as M2 for chilled and L1 for frozen. The ambient
temperature class is appropriately specified in Annex IX of the Working Document.

Beyond these two fundamentals, there are many further considerations that would further improve
the robustness and comparability of results betwee n tests and between manufacturers & the more
important of these are detailed in Table 5, with possible clarifications.

The Eurovent Certification Programme for refrigerated display cabinets includes a 12 page ratin ¢
standard for certification 2° that specifies the exact conditions under which testing must be carried
out. This rating standard was produced with a similar aim to improve comparability of test results
and sets out the requirements for which EN 23953 allows options or is not specific.

In a similar way,anEU6good practi ce ¢ woulllbmenwsagddofar bomk rnhatdsets
out to specify or limit areas of doubt or excessive flexibility in testing for the ecodesign regulation .

Further consideration m ust be made as to how any guidance or clarification could best be delivered
to manufacturers and test houses, but options include:

1 Inclusion in a Commission Communication
i Inclusion in the regulation (not preferred for highly technical issues)
i Covered by best practice guidance published by industry association (s)

Industry ownership of the guidance would be ideal to ensure its acceptability and maintenance to
keep pace with best practice, evolving technologies and test methods. We suggest that the
Commission may want to highlight t he existence of detailed guidance and encourage its use in a
Commission Communication to ensure that manufacturers are aware. Some of the more important
aspects could be made clear in the regulation.

In Table 5, use of the word O6shall d implies that the
desirable but optional action, in line with standard wording for test methodologies.

% Eyrovent Rating Standard For The Certification Of Remote Refrigerated Display Cabinets, Eurovent
Certification Company, RS 14/C/001 -2012 Issued May 2013, available from http://www.eurovent -
certification.com/en/Certification Programmes/Programme_Descriptions.php?lg=en&rub=03&srub=01&select

prog=RDC
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Table 5. Areas of EN 23953 and as sociated aspects that remain open to interpretation, with suggested clarifications that would reduce or remove doubt.

Issue

7

Rounding of all figures. Currently it is not clear whether rounding of numbers is accepted. For example
the M1 temperature classification st al°@teroughouithe a l
test period. If rounding is allowed temperatures between 5.49 and -1.49°C would be allowed.

Manufacturers and test houses can be confused between measurement accuracies and uncertainties.
Many test facilities interpret accuracy as the inherent accuracy of the sensor. Specifying accuracy of
measurement can be misleading (accuracy is a measure of the agreement of a particular measurement
with the true value of the parameter under the conditions  and has a sign that indicates whether the
experimentally measured value is high or low).

Number of shelves fitted in the cabinet model being tested dsince having a large number of shelves acts
to improve the flow of the air curtain and so can improve the achieved efficiency; having larger gaps
between shelves usually entrains more air and so reduces efficiency.

Data currently in circulation in technical documentation could  have been obtained through use of
several test methodologies and versions. It is possible that manufacturers remain unclear as to which
version should be used.

Refrigerants with glide. Refrigerants such as R407A and R407F are becoming more common and they
have 5-6°C of glide. Currently the evaporating temperature (used for the REC calculat ion) is not
defined. For a cabinet without glide it is assumed to be the saturation temperature at the pressure
measured at the outlet of the evaporator. For refrigerants with glide the evaporator will have a
temperature range from inlet to outlet as the  bubble point (liquid pressure) and dew point (vapour
pressure) temperature will be different.

If the evaporating temperature is assumed to be the dew point, this gives refrigerants with glide an
added advantage when compared to refrigerants that have no g lide. This is because the dew point
temperature will be higher than the average evaporating temperature causing the REC to be lower.

Subcooling of refrigerant. EN23953 does not prescribe the condition of refrigerant entering the

evaporator in any great detail . Liguidrefsgerantinledaondifon.3 .
The liquid refrigerant temperature at the cabinetin  let shall not be more than 10°C above the specified
test room temperature . 0 For all refrigerants the | evel of

for a refrigerant with glide the level of sub cooling has an effect on temperatures within the eva porator
and more sub cooling is a benefit as there will be a greater refrigeration capacity.

Use of REGs and REGg These are alternative approaches to calculation allowed in EN 23953. There is
sometimes an unwarranted benefit (improved efficiency figure) in presenting REC data as REC ;5. This is
particularly the case if a cabinet has a large pull down after defrost.

Suggested clarification

Suggested for the regulation:  Accept that rounding of
declared parameters is allowed.

(The alternative is to clarify the number of decimal points
for each measurement within EN23953 but this would be
impractical).

Suggested for the regulation : Ensure that the content and
wording of regulation and test method are in line with the
recent guidance developed for ecodesign (includi ng
reference to ISO 5725-1).

Suggested for a guidance document: That the number of
shelves included for test should reflect the cabinet
configuration as typically sold.

Suggested for a guidance document: To specify exactly
which test method and version is expected to be used for
results under the labelling and ecodesign requirements.

Ideally the evaporating temperature of refrigerants with
glide should not be calculated as the dew point
temperature.

Suggested for a guidance document Either a log mean
temperature difference throughout the evaporator shall be
calculated or a mean shall be taken of dew and bubble
point temperatures (or more correctly a mean of
evaporator inlet and outlet enthalpies).

Suggested for the regulation: The amount of sub cooling
inherent in the declared efficiency shall be listed on the
product fiche.

Suggested for a guidance document: Use REGcas the
calculation method. This is commonly used (apart from
ECA scheme in UK).
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Issue

10

1

1

1

14

Test room temperature, humidity and air velocity 6 EN23953 specifies a range of allowable conditions in

the test facility. Runningt he test room at the minimum allowance can be beneficial.

Currently no time is prescribed for the ti

me between initial 3 minute door openings and cyclical door

openings for full glass door cabinets. Generally the time lag is interpreted as either the time interval

for the cyclical door openings or that there is no time lag. However, there is nothing pr

eventing

several hours being left between the initial and cyclical door openings. This would give cabinets a

better chance to recover from the initial door openings and potentially reduce maximum temperatures

in the test.

The method to calculate TDA (Total Display Area) currently ignores ticket strips and risers on shelves.
Adding risers to shelves has an advantage as it reduces air entrainment in an open fronted cabinet by

reducing its open area. Currently shelf risers covering all the shelf opening would not reduce the
cabinet TDA. Ticket strips may have a benefit of assisting air to be ducted better. The risk is that a

manufacturer could use excessively large risers to reduce energy consumption during a test, when such
risers actually make shelf access difficult and so would never be used in practice. However, moderate or

small risers are useful both to ensure product does not fall from shelves and als o to improve air flow

slightly and so are useful features that should not be totally discouraged. They could also of course be

transparent and so still allow product to be seen.

Cabinet glazing factor. Cabinets with glass doors have a glazing factor applied to the TDA calculation.

In terms of the TDA calculation the poorer the glass transmission the lower the TDA value. As lower
transmission glass generally has a better insulation effect, this negates some of the effect of more
energy efficient glass in the TEC/TDA calculation.

Use of tylose test packs versus filler packs. Tylose test packs have a greater thermal mass than filler
packs. When testing t here is usually a benefit of thermal inertia in a cabinet as this helps reduce
temperature fluctuations in the cabinet and in particular overcomes dynamic transitions such as door

openings.

Shelf loading. Cabinets with shelves in open multi -deck cabinets can be fully loaded or light loaded

(loaded to 2 test packs high). Generally there is an advantage in fully loading shelves as this prevents

the air curtain bending into the cabinet and drawing in warm ambient air. However, there is

occasionally an advantage in light loading if the air from the cabinet back panel is needed to cool packs.

Time intervals
temperatures are chec k e d

for

every

measur ement of 0 mod

60s. 0

packs

refrigerant mass flow rate, inlet/outlet temperature and inlet and suction pressure. Therefore it might

be possible to select measurements that are favourable for the performance of a

cabinet.

and
Ho we v eformeasusemént ohe s c a |

€

Suggested clarification

Suggested for a guidance document: Make it clear to
manufacturers that compliance testing will be carried out
as close to the mean of the allowable range.

Suggested for a guidance document : Prescribe a time lag
between initial and cyclical door openings.

Suggested as a change to the standard: Exclude (or define
a maximum for) t he area of ticket strips and risers from the
calculation of TDA.

[This is likely to be addressed in the 2015 version of
EN23953].

Suggested as a change to the standard: Remove the
glazing factor from TDA calculations.

[This is being addressed in the 2015 version of EN23953].

Suggested for a guidance document: Clarify to
manufacturers whethe r filler packs will be used in
compliance tests. An alternative is to assume the worst
case scenario which is for the maximum number of filler
packs to be loaded into a cabinet.

Suggested for a guidance document: Specify that only
cabinets with sloping shelves should be light loaded and
that all horizontal shelves shall be fully loaded.

Alternatively ( in the regulation ) require a description on
the product fiche of the loading pattern of products used to
obtain the declared efficiency.

Suggested for a guidance document: Specify a logging
interval for all measurements (maximum 60 s - note 20 s is
stipulated for REC measurements).
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15

16

17

18

19

Issue

All tests must be begun after

a

stabl e

24 hisur p

considered to operate under stable conditions if, during a period of 24 h, the temperature of eachM -

package agrees within
+0.5°C is not sufficient to guarantee stability.

No. 5AC at
This is in the case of cabinets that stabilise very slowly

t he

correspondin

(e.g. large chest freezers) or where test packs are passing through the latent heat plateau.

The well in multi -deck cabinets can be square or angled loaded. There is generally an advantage in
angled loading as the top packs are further in to the cabinet and therefore in a colder region.

In the experience of test houses, cabinets provided for testing to derive technical data are often slightly
modified or specifically selected fort esting. This can make their performance better than a cabinet

randomly selected from the production line.

No details of the method to calculate REC is provided. The values can be calculated from mean input

values or can be calculated at each time measurement step.

No reference for thermal properties of refrigerant used for REC calculations is given.

Suggested clarification

Suggested for a guidance document: Specify that there
must not be any general trend to increase or decr ease
temperature.

Suggested for a guidance document: Specify that cabinets
shall be square loaded unless there is a marked load line
specifying an angled loading.

Suggested for a guidance document: Clarify that cabinets
randomly selected from the production line will be subject
to compliance testing.

Suggested for a guidance document: Specific that REC
should be calculated at each measured time step.

Suggested for a guidance document: Specify that NIST?
refrigerant properties should be used.

%7 This refers to t he US National Institut e of Standards & Technology (NIST) Standard Reference Database 23 Thermodynamic and Transport Properties of Refrigerants and

Refrigerant Mixtures Database: Version 6.0 or later. See http://fluidproperties.nist.gov/ or

http://www.nist.gov/
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6 Steps to minimise burden of testing for manufacturers

Regulatory requirements will result in the need for more product testing than for the existing
market. This is not new to ecodesign, or unique to retail display cabinets. Several options exist to
minimise the burden on manufacturers, particularly thinking of SMEs that may at the outset, and
even after an accommodation period, lack the technical and financial resources to carry out the
necessary product re-design and testing. One or several of these approaches could be applied in
conjunction.  Similar topics were discussed extensively under DG ENTR Lot 1 Professional
Refrigeration.

The premise is that a requirement to test all products is untenable as some are produced in very
small numbers. Features that are often altered to give rise to variants are :

Temperature settings
Dimensions

Refrigerant

Evaporator fan motor type
Defrost method

Lighting

Shelf number and arrangement
Door seals

Cosmetic differences

= =4 -8 _8_a_9_98_-4_-9

Most of these (except cosmetic differences) could affect energy efficiency to a greater or lesser
degree and this must be taken into account when setting the guidelines for representative cabinets.

The revenue from products sold in large quantities would justify a reasonable amount of testing, but
it could be challenging to decide when special concessions should be accepted for products sold in
low numbers.

Having reviewed these various approaches, the simplest and most directly applicable for ecodesign

regulatory purposes is text similar to that used for DG ENTR Lot 1, see section 6.2. This does not
preclude the use of much more specific dbest practic
and extrapolation processes. This could include lessons from the UK ECA scheme (section 6.1),

and/or from the US AEDM approach (section 6.4). It seems clear that the Australian deemed to

comply provisions (section 6.5) are not appropriate for EU use . The Eurovent certification approach

on this issue (section 6.3) is not explained in publicly available documentation.

6.1 Representative models and cabinet families

The approach o f 6 r epr es e n tisusadinehe Wk BGAIsshémefor display cabinets % and
also for most other product categories . The basic premise is that:

OWhere applications [to be listed on the scheme] are being made for two or more products
that are variants of the same basic design, test data may be submitted for a representative
selection of models, provided that all variants: €6

The requirements go on to list some specific conditions under which the representative model may
be used d as shown in Table 6. Further consideration of these issues would be needed to make the
criteria more robust for an EU r egulation.

28 See https://etl.decc.gov.uk/etl/site/etl/browse -etl/refrigeration/refrigerated  -display-
cabinets/criteria.htmlI?SUB _TECH 1D=65
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Table 6. Extract of the UK Energy Technology Criteria List showing the conditions under which
representative models of refrigerated display cabinet may be selected (from Table 3 of that
document, page 178).

[ VYariation between models Selection rule

Cosmetic differences to the exterior Any model may be selected to be the
representative model.

J im etc.), fans, The model wi test direct electric

Additional safeguards are given:

ol't should be noted that:

0 If a manufacturer voluntarily removes the representative model from the Energy
Technology Product List (ETPL) then other products linked with that representative
model may or may not be permitted to remain on the ETPL.

0 If any product submitted under these representative model rules is later found not to
meet the performance criteria when independently tested, then all products based on

the same representative model will be removed f

A further piece of guidance for Orepresentative cabinets
have a number of fans per metre length that is typical of the figure in cabinets as sold (relevant to
remote cabinets that may be sold in almost any length).

The premise is that one test can cover a family of variants, where the representative model
consumes the most energy of the defined family. Guidelines could be agreed amongst suppliers
about what features are allowed to change and by how much before a cabinet can no longer be
considered one of the family (Table 6 could be used as a starting point) . Such rules could be
included in good practice guidelines published by industry, or possibly included in a harmonised test
standard. Guideli nes are also required about which model must be tested from the family and about
adjusting baselines, re -evaluating with expansion of families over time.

6.2 Provisions as used under DG ENTR Lot 1 professional refrigeration

In common with many ecodesign regulations, that for professional storage cabinets and blast
cabinets includes the concession that declared efficiency may be obtained by calculation or
extrapolation.

This appears in Annex Il of the draft regulation submitted to WTO in February 2014 and requires
that the technical documentation must contain this, amongst other elements:
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OWhere the information included in the technical
has been obtained by calculation on the basis of design, or extrapolation from oth er

equivalent refrigerating appliances, or both, the documentation shall include details of such

calculations or extrapolations, or both, and of tests undertaken by suppliers to verify the

accuracy of the calculations undertaken. The information shall also include a list of all other

equi valent models where the information was obtain

This text could be included in the regulation for refrigerated display cabinets as well.

6.3  Eurovent certification approach

Eurovent has developed a substantial set of requirements % for manufacturers to certify the
performance of cabinets. Certification is voluntary and it is worth noting that only two
manufacturers have maintained their membership of Eurovent Certification under the new criteria
that were a dopted in May 2013 (one manufacturer is listed under two of its brand names). Both are
French and many French retailers require Eurovent Certified products to be used in their stores . The
Eurovent Programme Description web page, the Operation Manual for Ce rtification and the Rating
Standard do not include any specific reference to how representative cabinets shall be chosen. It is
therefore not clear how any arrangement for representative cabinet testing works under Eurovent
Certification.

6.4 US AEDM

In the USA, DOE gives each manufacturer significant freedom to develop their own alternative
efficiency determination method ( AEDM. DOE published a Final Rule on AEDMs for commercial
refrigeration *° in December 2013 after nearly a year of discussions between DOE, manufacturers,
trade associations, energy advocates and end users.

The Final Rule states that 0AEDMs are computer modeling or mathematical tools that predict the
performance of non -tested basic modelsé. It goes on to explain:

O AEDMs ] ar e nththematicad mhoddlsrandnengineering principles that govern the

energy efficiency and energy consumption characteristics of a type of covered equipment.

These computer modeling and mathematical tools, when properly developed, can provide a

relatively straig ht-forward and reasonably accurate means to predict the energy usage or

efficiency characteristics of a basic model of a given covered product or equipment and

reduce the burden and cost associated with testing

And furthermore that:

0 Wher e au tyhegulation,AHDMB enable manufacturers to rate and certify their basic
models by using the projected energy use or energy efficiency results derived from these
simulation models in |ieu of testing.o

The guiding principle is to have a basic energy model of a family of case products that allows
algorithms to be developed that are supplemented by empirical lab test data. The basic model is
defined as:

2 All requirements, including the certification manual, are obtainable from  http://www.eurovent -
certification.com/en/Certification Programmes/Programme Descriptions.php?lg=en&rub=03&srub=01&select
prog=RDC

%0 Energy Conservation Program: Alternative Efficiency Determination Methods, Basic Model Definition, and
Compliance for Commercial HVAC, Refrigeration, and WH Equipment, 10 CFR Parts 429 and 431, [Docket No.
EERE20118BTArPd024] RIN 1904AC46, US Department Of Energy. Appeared inFederal Register/Vol. 78, No.
251, Tuesday December 31, 2013 79579
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0Basi c mo d e | means al | commerci al refrigeration
manufacturer within a singl e equipment class, having the same primary energy source, and

that have essentially identical electrical, physical, and functional characteristics that affect

energy consumption. 6

The idea is to allow testing of a reasonably small sample of products from the family and produce
accurate published data (working within a 5% tolerance). A manufacturers range is made up of
multiple cabinet families. DOE asserts that a basic model cannot extend across (or represent)
multiple equipment classes under the regulatio n.

The Final Rule specifies a validation process for AEDMs. This includes a minimum number of basic
models that must be tested to validate the AEDM (which is 2 for each type of refrigerated cabinet
where a &yped might be 6 S eCloritained Open Refrigerators for example); tolerances and certified
ratings. It also sets out a verification process to be followed by DOE and consequences of an invalid
rating being found. Finally, the Final Rule sets out statistical accuracy criteria that samples of
declared values must meet (mean value of samples etc).

65 Australian 6Deemed to Complyd Provisions

One solution proposed in Australia® is that a variant must include certain features and specified
components that meet minimum performance levels which together ensure th at the product should
achieve a pre-decided level of performance. The proposal is based on building these refrigeration
cabinets with components that are in themselves highly energy efficient. DG ENTR has previously
indicated that this approach, in which t echnology options are stipulated , is highly undesirable for a
regulation * dnot least because it could inadvertently reduce the scope for innovation.

31 See http://www.energyratin - g.gov.au/wp -
content/uploads/Energy_Rating_Documents/Library/Refrigeration/Commercial_Refrigeration/200912a  -in-from-
the-cold-technical -voll.pdf pages 8 and 45.

%2 personal correspondence with the author during the impact assessment stud y for professional refrigeration in
2012.
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7 Impact of regulations on SMEs in the EU

7.1  Proportion of the commercial refrigeration market accounted for by SMEs

This section includes interpretation of some material that appears in the BiolS preparatory study

as well as additional insight. It is difficult to find statistics listing the number of commercial
refrigeration SMEs. Eurostat (2008*%) suggests that 43% of the commercial refrigeration retail trade
and repair category businesses are accounted for micro SMEs; 7% by medium SMEs.The majority of
the EU market was held by 5 large manufacturers holding 67% of the market in 2007 and 62% in 2006
(adapted from RD&T internal sources). Figure 5 shows the main manufacturers and distributors of
commercial refrigerators and their approximate market share in Europe.

Greater market fragmentation is observed in the plu g-in market, which is believed to be split
between more than 50 manufacturers in the EU, with the Austria -based AHT being a major
manufacturer of integral units (Bio Intelligence Service, 2007; Greenpeace, 2012).

Refrigeration equipment is also produced in the mature markets of Western Europe, Japan and the
US; however, there has been an increase in manufacturer from countries with low labour costs, such
as Eastern European countries and Turkey, which aim to compete on price (Bio Intelligence Service,
2007).

The major manufacturers in the integral and the remote commercial refrigeration markets tend to
differ although it is more common for larger manufactures to produce integral and remote cabinets.
Generally within the EU, manufacturers of remote cabin ets are located in Italy, France, Germany,
the Czech Republic and Hungary whereas manufacturers of integral cabinets tend to be found in
Italy, Germany, France, Sweden and Spain.

Arneg, 5%

Hussmann/Koxka,
8%

Others, 28%
Norpe, 9%

Hauser, 10%

EPTA, 25%
Carrier, 15%

Figure 5. Market share of manufacturers and dist ributors of retail display cabinets in Europe
(adapted from RD&T internal sources). SME®ds would f al

33 Bjo Intelligence Service (2007). Preparatory studies for eco -design requirements for EuPs: Commercial
refrigerators and freezers. Retrieved from
https://www.energimyndigheten.se/Global/F%C3%B6retag/Ekodesign/Ekodesign/Kyl%200ch%20frys/EuP Lot 1
2 Final Report.pdf.

34 Eurostat. Statistics in focus. Industry, trade and services. Autho r: Manfred Schmiemann, 31/2008.
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7.2  Technical competence of SMEs compared with large manufacturers

Most medium sized SMEs are likely to develop their own cabinets and to have some form of design
and testing capabilities. Small enterprises may have some testing and development expertise but
this depends on whether the company is primarily a manufacture r or a distributor. Distributors
rarely have detailed eng ineering knowledge of their products and reply on their manufacturers to
provide information. Small SMEs who manufacture their own products often do have design
expertise, although this may be contained within 1 or 2 critical staff. They may have testfa  cilities
ranging from fully compliant with test standards to no ability to test and optimise designs. Micro
SMEs tend to be either entrepreneurs who often have great knowledge of their products,
distributors or companies who manufacture limited bespoke eq uipment. These companies rarely
have test facilities, although occasionally they will have simple quasi facilities that they have
developed themselves.

The technical competence of SMEs is very variable. There appear to be several types of SMEs that
sell commercial cabinets:

1. Larger SMEs who have their own test facilities and experienced engineers to operate
the rooms and develop the cabinets (mainly medium and small SMEs). These companies
often have equivalent knowledge and experience to large companies . They however,
may not have access to more expensive equipment or design capabilities (e.g. CFD

modelling).

2. SMEs that sell cabinets manufactured elsewhere and so do not have any detailed
knowledge of how the cabinets were designed (distributors).

3. SMEs tlat developed from companies who cut metal and made metal shelves or

components. Often these companies have less experience of refrigeration design and
air flow optimisation. They often do not have test facilities and have less knowledge of
design and optimisation of cabinets.

4. There are other SMEsthat developed from companies who cut metal (as 3. above), but
have experienced engineers who understand refrigeration systems and how to optimise
the performance of a commercial cabinet. Often these companies d o not have test
facilities that comply with EN23953 but are able to achieve similar results in a quasi -
test room that they have built. These companies can produce excellent well -built and
energy efficient cabinets, often with innovative designs.

5. There are also innovative SMEs who design and build novel commercial refrigeration
systems. Again these companies have a good grasp on the market and have engineers
who understand how to optimise refrigeration systems. These companies sometimes
invest in test fac ilities, even if they do not fully comply with EN23953 standards.

7.3  Access to test facilities for SMEs

Micro and small SMEs are less likely than medium sized SMEs and large companies to have access to
a range of test facilities. Small and micro SMEs usually produce fewer cabinets than large
companies and so have less incentive to build and manage test rooms. For a small or micro SME it is
relatively expensive to install test facilities and to dedicate staff to manage these facilities. To

build a new EN23953 test room the cost would be approximately @O 4-65k and would depend on the
ability of the SME to fabricate the room themselves or to be able to build the room air conditioning
system. The equipment required for testing is an additional cost and would a dd O 2-65k depending
on the type of cabinets that were tested and the level of compliance the company wished to have

(it would probably not be necessary for a company to totally comply with EN23953 to achieve
results that would be indicative of the cabine t performance).

All companies, whether they are an SME or a large company, can have their cabinets independently
tested. Depending on the number of cabinets that a company produces the costs for testing may
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look attractive when compared to setting up and operating a test facility. Currently it is not
perceived that independent test room availability is an issue.
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8 Observations on the EPEE /Eurovent reference lines, as
proposed on 1 September 2014

These observations are the result of an examination of t he proposals made by EPEE / Ewovent in
their letter to Santiago Gonzalez Herraiz of the European Commission DG ENER dated 1 September
2014.

Vertical chilled cabinets and frozen horizontal cabinets represent the most common cabinet types
and so have beenthe focus of these observations. The EPEE / Eurovent proposals for other cabinet
types have not been analysed by CLASP. Note that the EPEE / Eurovent proposals only cover
supermarket type remote cabinets (and not beverage coolers, integral ice cream cabine ts or
vending machines). A more detailed assessment of the DG ENERMEPS proposals, including
comparison with MEPS from other regions (USA and Australia) is made in the CLASP reportAnalysis
of EU policy proposals for DG ENER Lot 12 Commercial Refrigeration of 16 October 2014.%

The EPEE / Eurovent proposalscall for additional segmentation of the cabinet types compared with
the DG ENER proposal$ dividing the cabinets by temperature class (3M2; 3M1; 3H) and separating
vertical from semi -vertical and from r oll-in types das shown in Table 7. In these notes, the DG ENER
proposals for the broader types are compared with the EPEE / Eurovent proposals for vertical
chilled cabinets of 3M2 temperature class. It is not clear why Eurovent s pecified a maximum width
of 1.6m for their semi -vertical category proposals.

The reference line *® proposals by EPEE/Eurovent as used in this analysis are replicated in Table 7.
These reference lines are plotted in Figure 7, which also shows the reference line for vertical and
semi-vertical chilled cabinets as proposed by DG ENERit June 2014.

Figure 8 shows how the reference lines for the three temperature classes compare for ea ch cabinet
type. The MEPS for the cabinets are calculated from these reference lines by applying the EEI values
that were proposed in the regulation draft of June 2014, reproduced as Table 8. The MEPS for
vertical chilled (3M2) ca binets resulting from these EPEE / Eurovent reference lines are shown in
Figure 9 as compared with the DG ENERbroposals and US DOE MEPS for 201Eigure 10 shows the
same thresholds as Figure 9 but also with normalised cabinet data for vertical, chilled supermarket
cabinets of both open and closed types; integral and remote.

The MEPS proposed by Eurovent for frozen horizontal cabinets (3L1 temperature class) are shown in
Figure 11 and against some normalised cabinet data in Figure 12.

8.1 Observations on the EPEE / Eurovent reference lines and MEPS

1. Typical performance of roll -in cabinets is poor and so there is good reason to ensure that it
improves. Since the Eurovent data set shows that some roll -in cabinets can match the
performance of open cabinets, there seems little justification for separating them. This is
particularly true since some retailers are already placing doors on their roll -in cabinets®’
which substantially improves efficiency and such cabinets, if carefully designed, should have
no problem meeting proposed MEPS.

2. From the relative positions of the reference lines proposed by EPEE / Eurovent it seems
that semi-vertical cabinets typically have higher energy consumption even than roll -in

% Report Analysis of EU policy proposals for DG ENER Lot 12 Commercial Refrigeration of 16 October 2014

available from the CLASP publication library at
http://clasponline.org/en/Resources/Resources/PublicationLibrary.aspx?e=Europe&p=Commercial+Refrigeratio

n.

%Reference |lines represents the efficiency (e&neargyt yxmpincsalmp:t
(EEI=100) cabinets for each category.

57 personal correspondence with Environmental Investigation Agency (EIA), August 2014.
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cabinets, and that vertical cabinets consume less than both of those. Frozen horizontal
cabinets typically consume the least of the four types (this is not unexpected as the
horizontal cabinets have low loss of cooled air). It would be challenging to make semi -
vertical cabinets highly efficient due to the interrupted air flow cascading over the front of
successive shelves, although improvement is of course possible. Their energy label ling under
the same criteria as other vertical cabinets would make plain to buyers how the
consumption compares, and MEPS would force improvement and probably a much more
restricted choice of this type of cabinet on the market.

3. The EPEE / Eurovent reference line proposals are based on typical energy consumption
higher than the DG ENERproposals (and significantly higher than the reference lines
proposed by CLASP in August 2014hat are based on 2014 Eurovent certified data and data
from other regions ), jud ged from the relative positions of the reference lines as in  Figure 7.
The difference in reference lines equates to around 11 % higher consumption for a 4
square metre TDA cabinet (and 60% higher than the CLASP proposal) Note that the DG
ENER proposals group vertical, semivertical and roll -in chilled cabinets in the same
category and so subject to equal stringency and pressure to improve; whereas the EPEE /
Eurovent proposals make requirements for some cabinet types less stringent (separate
reference lines) and so could act to perpetuate lower efficiencies for those types

4. The EPEE / Eurovent proposed MEPS for 201allow 10% higher energy consumption than
those proposed by DG ENERfor a vertical cabinet of 3 square metre TDA - see Figure 9. In
fact for this cabinet type, the EPEE / Eurovent proposals are similar to a 2 years delay in
the DG ENER proposals (2017 under DG ENER is similar to 2019 under EPEE / Eurovent)
(Note: for a 3 square metre TDA cabinet the EPEE / Eurovent proposals allow 50% higher
energy consumption than those proposed by CLASP in August 2014, which are designed to
discourage use of open cabinets).

5. Furthermore, t he EPE / Eurovent MEPS line of 2021 for vertical chilled cabinets has
approximately the same stringency as the USA MEPS of 2012 (i.e9 years behind the USA) -
see Figure 9.

6. The EPEE / Eurovent proposed MEPS for 202%¥or vertical chilled cabinets would remove
from the market only one Eurovent certifie d cabinet from the 2014 Eurovent certified data
set. (The MEPS for 2017 and 2019 would not impact any of the 2014 Eurovent certified
products of this type) . See Figure 10.

7. The EPEE / Eurovent proposed MEPS for frozen horizontal cdinets are very close but slightly
less stringent than those proposed by DG ENER in June 2014 Figure 11). No specific
proposals for different MEPS or reference lines for horizontal frozen cabinets were made by
CLASP in August 204, although there is significant scope to make the MEPS more stringent
since most open top cabinets in the 2014 data sets can remain on the market after 2019,
although the 2021 MEPSproposed by DG ENERvould remove most of the 2014 open cabinets
(Figure 12).
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Table 7. M and N coefficient values for the reference lines as proposed by EPEE / Eurovent, DG
ENER and CLASP

Eurovent DG ENER CLASP proposal

. . proposal of Sep proposzaz)llc;f\]une of Aug 2014
Cabinet type using EPEE / Eurovent 2014 (Remote and

i Remote and .
segmentation (R integral)
integral)

(Remote only )

Remote Vertical
Chilled

Remote SemtVertical
chilled

Remote Roll-In Chilled

Remote Horizontal
Chilled

No specific
proposal

Remote Vertical 7.51 19.34 No specific
1.6 19.1

Frozen 3L2/3L1 6.76 17.4 proposal

Remote Horizontal _ 3.98 10.27 w o3 No specific

Frozen 3L2/3L1 3.66  9.45 ' ' proposal

Table 8. Tabl e of EEI values for MEPS, reproduced from DG ENERNORKING DOCUMENT with

regard to ecodesign requirements for refrigerated commercial display cabinets of June 2014.
ANNEXII
ECODESIGN REQUIREMENTS FOR REFRIGERATEDREFRIGERATED COMMERCIAL
DISPLAY CABINETS
1. REQUIREMENTS FOR ENERGY EFFICIENCY

(a) Refrigerated Ccommercial display cabinets within the scope of this Regulation shall
comply with the following Energy Efficiency Index (EEI) limits:

i) From 1 January 2017: EEI < 150
ii)  From 1 January 2019: EEI < 130
i)  From 1 January 2021: EEI < 110

The EEI of refrigerated commercial display cabinets is calculated in accordance with the
procedure described in Annex IV.
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8.2 EPEFE Eurovent proposal regarding exclusion of corner cabinets

Corner cabinets, or tra nsition shape cabinets, are cabinets that ensure continuity between cabinets
whose extremities are not aligned: they have a wedge shape in plan view. They are sold in low
numbers and anecdotal evidence (from test houses) implies that they are very rarely, if ever, tested
for performance.

The proposal made by EPEE / Eurovent in Section 6 of their document is that :
OAll corner units and all specially designed models of supermarket display cabinets shall be
excluded from the considered product scope of ENER Lot 12 products as no related
standards for the design and testing of such products are available 6 .

This statement of coverage is not strictly accurate, since the scope of EN 23953 includes
orefrigerated display cabinets used in the sale and display of f oodstuff 6*® and only excludes
vending machines and cabinets for catering or other non -retail applications dhence all other types
are by definition included . Indeed transition cabinets are illustrated and labelled in Figure 1 of ISO
23953 part 1 (reproduced in part as Figure 6 below) 6 which shows internal angle cabinets and
external angle cabinets. It is, however, evident thatt he measurement and testing of these cabinets
would require interpretation of the text of EN 23953 and bes t practice guidance would be advisable
to ensure comparability - but testing would be possible. Their performance would almost certainly
be poor in terms of maintaining temperature due to the challenges of achieving an effective and
uniform air flow when t he back and front have such different widths.

It should be noted that corner / transition shape cabinets were not given any special treatment in

the USA regulation of 2009 (i n whi ch they ar e r efanddiseudsedablengts
in the Final Rule document), but were instead expected to comply with the same requirements as
other commercial refrigeration equipment . In the USA regulation of 2014, wedge cases are allocated
a specific method to calculate a suitable TDA “° but are subject to ident ical requirements .

However, there is a more fundamental issue of priority to consider since corner or transition
cabinets are sold in low numbers: the Commission may choose to exclude them from Tier 1, but
include them in future Tier 2 , to allow manufacturers to prioritise improvements to the products
that represent the majority of sales and energy consumption. These units should be listed for
inclusion at Tier 2, however, to ensure that they do not represent a future loop -hole.

38 Quotation from SO 23953-2:2005, Scope section.

%9 See section 4) Wedge cases, pagel102, of Federal Register/Vol. 74, No. 6/Friday, January 9, 2009/Rules and
Regulations.

40 See§ 431.66 Energy conservationstad ar ds and their effective datRederal
Register/Vol. 79, No. 60/Friday, March 28, 2014/Rules and Regulations .
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Figure 6. Shapes of cabinet included under ISO 23953
cabinets, are shown as type3 and type 4 in this figure.

-1:2005. Corner cabinets, or transition
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xa \‘ p=
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# £ £ LT s & & I < s s £
Key Légende
1 back wall service cabinet 1 meuble arriére & service assisté
2  island run 2 ot
3 internal angle 3 anglefermé
4  external angle 4  angle ouvert
5 endwall 5  jouelpanneau d'extrémité
6 line up/run & lingaire
7 technical line up/zone 7 linéaire technigue
B8  wall cabinet &  meuble mural
9 island cabinet 9  meuble Tlot
10  end cabinet 10 meuble té¢te de gondole
11 consumer 11 consommateur
12 serving personnel 12 personnel de service

8.3

Conversion factors between temperature classes

The EPEE/Eurovent paper presents factors to quantify th e relative performance between the

different temperature classes within each cabinet type. Analysis of this type could potentially be
useful for manufacturers to adjust cabinet data tested at one class in order to present a declared

performance at a differ ent temperature class.
explored by CLASP.

8.4  Alternative segmentation by type

The validity of these particular factors has not been

The proposals for alternative segmentation are not convincingly or clearly demonstrated by the
paper. The types of cabinet t hat are included in the many graphs are not sufficiently explained to
allow judgement as to their relative performance. Segmentation of cabinet types into so many

different categories and each with a different reference line results in a loss of clarity fo

r buyers as

to their relative performance , and buyers would benefit from knowing clearly which type consumes
more energy. The greater segmentation could also protect some inherently poorer cabinet types

from pressure to improve.

The

Commi s s i o apprsachpf goopping @& dnany types as practical in the same category

serves for maximum comparability . Any case for temporary or longer term exemption for certain
types of cabinet could be considered on a case by case basis, for which any functional need of users
(that cannot be met in other ways) must be weighed against the energy penalty from allowing poor

efficiency to continue .
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EUROVENT proposed reference lines
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Figure 7. Reference lines for 3M2 temperature class cabinets as proposed by Eurovent at 1 Septembe r 2014. Also shows the reference line proposed by
DG ENER in the June 2014 working document for vertical, semi  -vertical and combined cabinet types of chilled temperature class.
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Figure 8. Reference lines for 3M2, 3M1 and 3H temper ature class cabinets as proposed by Eurovent at 1 September 2014 and compared with the DG
ENER proposed reference line of June 2014.
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