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ABSTRACT

ASERCOM and EPEE have brought together a Joint Industry Expert Group (JIEG) for the revision of ecodesign
requirements under ENTR Lot 1 (professional refrigeration), to assess the second interim professional
refrigeration report from the Commission, based on a significant number of condensing units and process
chillers performance data.

We compiled a large, comprehensive, and substantial technical database — based on the input from ASERCOM'’s
and EPEE’s members, and have prepared an alternative proposal that considers economic and regulatory
uncertainty, without creating loopholes. This paper aims to address our main concerns and suggestions, based
on findings from this technical work.
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Chapter I: position on condensing units.

1. Deep granularity is required when analysing the impact on energy efficiency of regulatory measures, such
as the F-gas Regulation(2024/573), and the potential impact of the PFAS Restriction proposal if adopted as
proposed by the Dossier submitters.

e High performing condensing units that are equipped with GWP>150 refrigerants could be eliminated
from the market due to the F-gas Regulation (2024/573), and potentially the PFAS Restriction proposal,
if adopted as proposed by the Dossier submitters. While there is no certainty that the PFAS proposal
would effectively lead to full bans, it is necessary to consider its potential impact as it is related to
efficiency of products.

e Asitseemsfor now, the only long-term viable solutions are GWP<150 new and alternative refrigerants,
which have their respective technical, efficiency, and safety challenges.

e There is a high risk that even a small increase of MEPS will drive the market to bespoke solutions, like
non-regulated alternative installations.

e At the minimum a clause must be set to allow a review to cater to the revised F-gas Regulation
(2024/573) or potentially PFAS under REACH if the proposal goes through as proposed (refrigerants and
components).

Depending on the type of product, we are especially concerned that, due to restriction in refrigerant choices,
current MEPS may be difficult or even unfeasible to meet, without a significant increase in product costs.
Proposing overly ambitious MEPS could drive customers to bespoke installations if a potential PFAS Restriction
proposal, as proposed by the Dossier submitters, is adopted.

Moreover, the proposed REACH restriction on PFAS by the Dossier submitters includes fluoropolymers. Proposed
restrictions would directly impact on the design of components and electronics and consequently the availability
of equipment and spare parts. Possible restrictions on PFAS will force manufacturers to invest a lot of effort and
time into qualifying alternative materials, if any can be found, thereby hampering efforts to increase energy
efficiency of products.

2. The product population studied must be representative as a basis for drafting a new regulation. The
minimum energy performance standards (MEPS) proposal and improvement options need to be assessed
only against GWP<150 new and alternative refrigerant equipment in the future.

The ASERCOM/EPEE investigation covering 3,453 units across all LT and MT classes shows a dramatic elimination
rate considering that units with GWP>150 will be out of the market by 2028. If only GWP<150 alternative
refrigerants will be available in 2028, the product options to decide on new MEPS will be drastically reduced and
some capacity classes will not have any marketable units (see our graph page 24).

To determine new MEPS in such a special situation — call it force majeure from the Ecodesign perspective — is not
possible in the sense of classical Ecodesign methodology. It is hazardous to base the MEPS calculation on
incomplete and incoherent data. This special situation calls for common sense and a balance between industrial
risk and resources available to redesign a majority of platforms. A more balanced approach would keep existing
MEPS or allow only a small increase in MEPS, in recognition of the threat of a potential drastic refrigerant choice
limitation.
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3. We urge the Commission to lower its proposed MEPS on a limited population of low-temperature
condensing units (from 8kW to 20kW, representing less than 5% of the market).

Due to the revised F-gas Regulation (2024/573) recently adopted (GWP>150 ban in 2030), in combination with
the potential future PFAS restrictions, several high GWP refrigerants (due to the GWP>150 ban in 2030) can no
longer be used. It will be especially difficult for the bigger low-temperature units to reach the proposed MEPS
using alternative refrigerants. The Commission therefore proposed to consider using the following exemption in
the F-gas Regulation (2024/573) (Article 11.2):

2. The prohibition set out in paragraph 1, first subparagraph, shall not apply to equipment for which it has been
established, pursuant to ecodesign requirements adopted under Directive 2009/125/EC, that its lifecycle CO, equivalent
emissions would be lower than those of equivalent equipment which meets those relevant ecodesign requirements.

There seems to be a misunderstanding about how this exemption applies. It cannot be used as an exemption
from complying with MEPS. It is an exemption for the refrigerant choice limits set in the F-gas Regulation
(2024/573) and applies in this case to refrigerants exceeding GWP150, on the condition that the lifecycle CO,
equivalent emissions are lower than that of equivalent equipment that meets the MEPS. Relying on refrigerants
with a high GWP when quota is severely declining is not an innovative solution for industry.

The fact remains that the MEPS are simply too high for condensing units running on some alternative
refrigerants. Thus, the suggestion to investigate the possibility to use the exemption in Article 11.2 of the revised
F-gas Regulation (2024/573) for condensing units in the ENTR Lot 1 dossier is not a solution.

The answer is clear: industry requires a long term and predictable framework to invest and deliver long term
energy efficient solutions to the market. With additional consideration of the energy efficiency first principle
and the different Ecodesign rules, ASERCOM/EPEE would like to ask the following:

= De-facto, the low-temperature units above 8kW are already challenged by the existing MEPS. We urge
the Commission to lower MEPS on larger low-temperature condensing units (from 8kW to 20kw,
representing less than 5% of the market) to ensure certain alternative refrigerants remain feasible.
Please see our proposal under point 5 (see page 5).

Indirectly banning those systems with alternative refrigerants by setting MEPS too high would be detrimental
to the EU market and also leave very few refrigerant options that are technically feasible today to comply
simultaneously with the revised F-gas Regulation (2024/573) and if the potential future PFAS restriction as
proposed by the Dossier submitters is adopted.

4. The current application of SEPR and COP should be maintained with one tier increase of MEPS, with an
optional application of SEPR for 1-2kW LT units and 3-5kW MT units.

Changeover to new refrigerants results in complete re-design of the products in all product ranges, and the same
is true for the underlying components. This is a tremendous effort and needs sufficient time and resources. A
single tier approach would guide industry in the most efficient manner to maximise energy efficiency in an
uncertain market space.

Industrial stakeholders proposed in the consultation forum to extend the SEPR ruling optionally into lower
capacities — MT from 5kW down to 3kW and LT from 2kW down to 1kW. This gives the opportunity for installers
to select a better SEPR efficiency unit when outdoor placement is foreseen. The SEPR limit for these two groups
could in principle be the same as for the next higher capacity, but it seems to be very challenging for the LT units.
LT units for low GWP refrigerants are already challenged and a level of 1,53 SEPR is proposed (see page 5).

1 Regulation (EU) 2024/573 of the European Parliament and of the Council of 7 February 2024 on fluorinated greenhouse gases, amending
Directive (EU) 2019/1937 and repealing Regulation (EU) No 517/2014.
3
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The consultants’ proposal for a mandatory SEPR for all units is unrealistic or even technically wrong (an average
value to convert from COP to SEPR cannot be used as the value depends on the unit itself), and damaging (around
600 units in our population are not released/approved for all SEPR ambient temperature points). The condensing
units currently under COP are not necessarily designed or released for SEPR outdoor conditions.

This uniform SEPR proposal impacts 1318 of the tested 3453 units, or 38%. Manufacturers will need to retest,
or even redesign, any unit that they want to sell on the EU market after 1.1.2026.

If the Commission introduces a SEPR ruling for the very small sizes of condensing units, then there must be a new
rating standard to cover indoor placements by using load profiles similar to the rating standard for household
refrigerators (EN 62552). We propose a standardisation mandate for a future category of condensing units with
load profiles for units placed indoors.

5. Industry proposal: retaining a single tier of MEPS and waiting until 2028 at the earliest to apply it, to allow
industry — including the SMEs — to develop new and efficient GWP<150 alternative refrigerant platforms.

Within ASERCOM/EPEE, we have performed an analysis to indicate how many units would be eliminated by each
individual increase in MEPS. The data is based on more than 10 international manufacturers’ inputs providing
information necessary to apply the proposed regulation (cooling capacity, COP or SEPR, refrigerant, etc.), and
the analysis has been performed on an anonymised data set (3453 units below GWP<2500). Moreover, we
calculated these following elimination based on our units pool, that we detail further in this subsection.

= F-gas GWP<150: 53% of total units eliminated;

= Referring only to refrigerants, if potentially PFAS under REACH is adopted as proposed by the Dossier

submitters: 95% of total units eliminated.

In light of all uncertainties, we propose a limited adequate average increase of MEPS in eight product categories,
in addition to an opening for an optional SEPR. This approach will not create any loopholes and allows space for
incentives for higher efficiency products (be it under green taxonomy with special depreciations or within
incentive schemes for complete systems).

Below, please find the in-depth analysis of the condensing unit market (which is based on data delivered from
condensing unit manufacturers).

# of Units in # of Units in
# of Units % of LT or % total |DB > 150 GWP % of LT or MT % total % Elimination per |DB % of LT or % total % Elimi-
in DB MT total - E-gas impact total capacity class - PFAS under |MT total nation
REACH impact

LT1: 0,1 kW< P, < 0,4 kW 66 7,0% 1,9% 30 3,2% 0,9% 45,5% 37 3,9%| 1,1%| 561%
LT2: 0,4 kW< P, 2 2 kW 342 36,2%, 9,9% 247 26,2% 7,2% 72,2% 316 33,5% 9,2%| 92,4%
LT3: 2 kW < P, < 8 kW 383 40,6%| 11,1% 308 32,6% 8,9% 80,4% 376 39,8%| 10,9%| 98,2%
LT4: 8 kW < P, = 20 kW 153 16,2%, 4,4% 131 13,9% 3,8% 85,6% 148 15,7%| 4,3%| 96,7%
LT TOTAL 544 100,0%| 27,3% 716 75,8% 20,7% 75,8%| 877 92,9%| 25,4% 92,9%
MT1: 0,2 kW< Py £ 1kW 203 8,1% 5,9% 151 6,0% 4,4% 74,4% 161 6,4%| 4,7%| 79,3%
MT2: 1 kW< Py <5 kW 707 28,2%| 20,5% 609 24,3% 17,6% 86,1%, 684 27,3%| 19,8%| 96,7%
MT3: 5 kW < P, £ 20 kW 1.237 49,3%| 35,8% 43 1,7% 1,2% 3,5% 1.219 A8,6%| 35,3%| 98,5%
MT4: 20 kW < P, < 50 kW 362 14,4%| 10,5% 321 12,8% 9,3% 88,7% 355 14,1%| 10,3%| 98,1%
MT TOTAL 2.509 100,0%| 72,7% 1.124 44 8% 32,6% 44,8% 2.419 96,4%| 70,1% 96,4%
TOTAL 3.453 1.840 53,3%| 53,3% 3.296 95,5%| 95,5%

One of the main reasons to propose a simpler regulatory approach with one tier, in 2028, is the impact on the
condensing unit population from the F-gas Regulation (2024/573) and the potential impact of the proposed PFAS
restrictions under REACH. The table above illustrates the elimination impact of those two regulatory files.

= We kindly ask the consultants to review the interim report data on sales and stocks of condensing units,
because it does not appear in line with the product offering of main market suppliers.
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Based on current ASERCOM/EPEE data collection, there is no demonstrated correlation between higher cooling
capacity and higher energy efficiency for higher capacity condensing units (see graphs in the appendix I, page 19
for MIT SEPR 5-50kW, and page 25 for LT SEPR 2-20kW).

Higher capacity units already use more variable speed and improvement potential might be less promising.

We propose to stick to a single SEPR value for MT 3-50 kW (proposed increased MEPS at 2,80) and for LT 1-20kW
(proposed MEPS at 1,53) as it seems doubtful to increase MEPS in these LT capacity levels. For the larger LT units,
the proposed MEPS are based on GWP<150 alternative refrigerant (see graphs from page 21 to page 26).

This approach will also prevent alternatives with unknown efficiency from outside of the condensing unit
definition from making an inroad to market. The larger capacity units can easily be replaced with unregulated
bespoke solutions at potential lower cost and overall lower efficiency.

Our proposed MEPS are shown in the table below:

Current
Current MEPS | Current MEPS | Proposed MEPS value by VHK Toposed
Operating Rated ityPa | Applicable rati value with 10% bonus consultants I':EPE |
ated capacity PA icable ratio . value
temperature P PP (GWP2150) (GWP<150) (two tiers: 2026 & 2028) from JIEG
rom
1.7.2018 1.7.2018
( ) ( ) 2026 2028 (1.7.2028)
0,2kW < Pa < 1kw Cop 1,40 1,26 1,60
1KW < Pa = SkW cop 1,60 1,44 1,75
3kW<PA<5kW | SEPR optional 3<C<30kW: | 3<C<30kW: 2,80
. 2,00 (low); 2,92 2,46 (low); 3,41
Medium i .
(high) (high)
temperature
S5kW < Pa < 20kW SEPR 2,55 2,30 Average: 2,50 | Average: 2,93 2,80
30=C=50kW: 30=C<50kw:
20kW < PAS 50kW SEPR 2,65 2,39 2,92 343 2,80
0,1kW < Pa = 0,4kW Cop 0,80 0,72 0,90
0,8kW < Pa < 2kW cop 0,95 0,86 1,00
1kw<Pa<2kW | SEPR optional 1<C<10kW: | 1<C<1OkW: 1,53
1,18 (low); 1,37 | 1,40 (low); 1,62
Low . .
(high) (high)
temperature
2kW < Pa < BkW SEPR 1,60 1,44 Average: 1,28 | Average: 1,51 1,53
10=C=20kW: 10=C<20kW:
BKW < PA S 20kW SEPR 1,70 1,53 1,37 1,62 1,53

ASERCOMY/EPEE has calculated elimination rates based on our proposed increase of MEPS (we observe that the
proposed optional SEPR is not considered in the table below since it would be double counted). Considering the
different challenges between refrigerants (F-gas and potential future PFAS under REACH revisions), and the need
to ensure energy efficiency, this proposal is a pragmatic and still very ambitious compromise.

Considering the combination of all three legislative challenges, the table below shows eliminations due to our
proposal of increased MEPS only (first three data columns), followed by the additional impact from the F-gas
Regulation (2024/573) (GWP<150), followed by the potential PFAS under REACH impact — only GWP<150
alternative refrigerants remain. Overall, it shows an extremely high “elimination rate” taking into account the
three combined legislations (Ecodesign, F-gas and potentially PFAS under REACH as proposed by the Dossier
submitters).
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ASERCOM / EPEE # of Unit % Elimination | Ontop# of Units in % Elimination Ontop# of Unitsin DB | 9 Elimination
of Units . . DB MEPS impact . MEPS impact .
proposal impact in DB MEPS |Eliminated| per capacity + 150 GWP - F-sas per capacity _ PFAS under REACH per capacity
class impact class impact class

LT1: 0,1 kW< P, < 0,4 kW 66 0,90 30 45,5% 12 63,6% 12 63,6%
LT2: 0,4 kW< Py = 2 kW 342 1,00 93 27,2% 190 82,7% 223 92,4%
LT3: 2 kW <P, <8 kW 383 1,53 11 2,9% 292 79,1% 360 96,9%
LT4: 8 kW < P, <20 kW 153 1,53 2 1,3% 129 85,6% 146 96,7%
LT TOTAL 944 136 14,4% 623 80,4% 741 92,9%
MT1: 0,2 kW< Pp < 1kW 203 1,60 84 41,4% 74 77,8% 84 82,8%
MT2: 1 kW< Py £5 kW 707 1,75 96 13,6% 520 87,1% 591 97,2%
MT3: 5 kW < Py £ 20 kW 1.237 2,80 149 12,0% 913 85,9% 1.072 98,7%
MT4: 20 kW < Py < 50 kW 362 2,80 33 9,1% 299 91,7% 326 99,2%
MT TOTAL 2.509 362 14,4% 1.806 86,4% 2.073 97,1%
TOTAL 3.453 14,4% 84,8% 95,9%

THE ASERCOM/EPEE PROPOSAL WILL GUIDE MANUFACTURERS TO FOCUS A ON LONG-TERM DEVELOPMENT
OF UNITS WITH GWP<150 ALTERNATIVE REFRIGERANTS, without destroying existing sales too dramatically —
which would result in manufacturers (especially SMEs) pulling out of the market.

Another reason to propose a single tier in 2028 is to rank at an equal level the numerous industries within the
sector impacted by these regulatory files. This is a result of observed discrepancies between manufacturers
during the data compilation on condensing units within our expert group. Indeed, some of them cannot achieve
high efficiency levels today and it would jeopardise their production capacities. All in all, the industry needs time
to transit to low GWP solutions, and 2028 is an adequate date.

Furthermore, a 2028 tier prevents unregulated alternatives from making inroads to the condensing unit market.

ASERCOM/EPEE IS SHOWING A FULL GRANULARITY OF ANALYSIS IN A TRANSPARENT MANNER. In case of need,
we are happy to answer any further questions concerning our data.

Please find the detailed graphs in Appendix | (see from page 15), to illustrate our position.

6. Condensing units should not be covered by an energy label — but the joint system efficiency of the
condensing unit connected to the evaporator side (i.e. display case) must be promoted in a more transparent
way.

The energy label is proposed to be introduced to enable the sector to profit more easily from public procurement
and financial incentives for the 2 highest classes (currently B and C) in accordance with — amongst others — the
Taxonomy Regulation.

The energy efficiency of a condensing unit can only be evaluated when the unit has been connected to the
evaporator side. The system has to be considered in its totality in order to achieve highest energy efficiency.

During the Consultation Forum, a simple approach was discussed. It was postulated that an installer can match
an A-class unit with an A-class display case in order to create the highest energy efficient solution. However,
matching a condensing unit with a display case must be based on capacity and temperature conditions. Only
then a realistic and improved system of energy efficiency can be reached. A “better labelled” type of condensing
unit might even mislead installers and result in a negative system impact, i.e. worse final energy efficiency. Please
see also the examples of incentives only available for full systems.
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Energy labelling is focusing on plug and play consumer products with easy comparability and wide choice, and
immediate delivery/availability everywhere in the EU. Not all condensing units are available everywhere in the
EU. Additionally, not all refrigerants approved for the units are used by the installers. They choose the best suited
refrigerant for operation of the complete unit based on its individual application and the climate conditions in its
area. A search in the EPREL database does not indicate the unit or all refrigerants approved can be bought at a
distributor in the country of the end-user or installer searching the EPREL database.

The additional effort of the manufacturers behind the energy label is disproportionate, especially for SMEs, and
will not achieve the desired results. Most condensing units are approved for up to 10 different refrigerants. It
would require entering 10 differently named condensing units into EPREL (inflating the ERP systems of
manufacturers), including 10 different labels into the packed condensing unit (waste of resources) and relying
on the installer to apply the right label on site (lack of control for the manufacturer). Market surveillance under
an energy label will become even more difficult and scarce than today and will allow space for potential mistakes,
such as using a wrong label, even if not on purpose.

> Please consider the application, control, installation, and availability of a condensing unit.

Generally speaking, the burdens of the act should be justified by moving the market to become more energy
efficient in practice. However, the label does not make a better system and will not be used by distributors or
installers!

The nature of condensing units is that they offer a variety of uses, many of which are well outside the narrow
path of the energy label. This unpredictability of uses does not support the labelling objective of making the most
efficient cooling choice as part of the EU Green Deal. Distributors and installers will always need to evaluate
details for the entire system — in that sense the ‘simple’ energy label is superfluous. It will not result in any real
improvement in the market or for the use-phase.

In fact, an A-rated condensing unit may perform worse than a C-rated product, depending on the actual use case.
Energy labels across products must be comparable; to work for HVACR applications, technical parameters — such
as condensing temperature, evaporating temperature, cooling capacity, required humidity for the cooled
products — on energy labels must be clearly defined.

For existing energy labeling regulations, like for heat pumps, these factors have been clearly defined, making the
energy label useful to compare products.

For condensing units the variety of uses plus the unknown evaporator side does not allow the same comparison.
Thus, an energy label would not be used at all to make the best combination of components, as the same
condensing unit can operate differently based on the combination with other components, and result in different
efficiencies. It could even be possible to select a theoretically less efficient condensing unit with a very good
evaporator to end up with the best efficiency. Thus, the label on the condensing unit would truly mislead these
combination possibilities. The practice of choosing a condensing unit is driven by a process with advanced
software to choose the best combination to achieve one complete system, and should not be driven by a single
misleading label.

Please find on these links the publicly available software of three member companies of ASERCOM/EPEE: Bitzer,
Copeland, and Danfoss. Please find in Appendix Il examples of calculation, and further links to software, to
illustrate the rationale.

In addition, a variety of refrigerants can be used, requiring a different label on the condensing unit, but still not
supporting the installer to make the right technical choice.


https://www.bitzer.de/websoftware/calculate/LH/?tab=results
https://selectonline.emersonclimate.eu/SelectOnline/main
https://www.danfoss.com/en/service-and-support/downloads/dcs/coolselector-2/#tab-overview
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We then conclude that the proposed energy label is not a suitable measure compared to the already available
advanced selection tools and will mislead consumers/installers about final energy efficiency without adding value
to their choice of refrigeration equipment. In all likelihood, users will simply disregard the label.

In a perspective of strengthening our ask and diversifying our argumentation, ASERCOM/EPEE met with
representatives of the distribution sector. Distributors play an important role in the process as they increasingly
choose the best suited components (evaporating side, condensing unit, control) for installer requests and
therefore constantly optimise the energy efficiency of the final system.

From the distributor side, four main arguments have been stated, and we would like to bring them to your
attention:

=>» The application. A condensing unit in a food store can be used to hold a temperature for a specific type
of chilled product. But depending on the food, the energy consumption will be different. For instance, a
condensing unit will use less energy to store vegetables than raw meat. And if it uses more energy for
meat products, it will be less energy efficient.

There are many different aspects to the use of condensing units for cooling:

Refrigeration point:  Cold storage rooms for standard cooling and deep freezing;
Vertical and horizontal chilled and frozen storage cabinets;
Vertical and horizontal chilled and frozen display cabinets;
Blast cabinets.

Chilled goods: Beverages (+6 to +14°C); Fruits and vegetables (+6 to +10°C);
Dairy (+4 to +6°C); Fresh meat and fish (0 to +2°C); Packed
sausages (+2 to +4°C); Waste (0 to +2°C); Frozen food.

Method of storage: Cooling down or keeping the temperature of the goods stable;
Short term (1 day) or long term (6 month) storage; to consider
humidity, as vegetables lose water and become unsaleable if they lose
5% of their water content.

As it needs different conditions in one store, the applications change and it is even less of a value to initiate an
energy label for condensing units. This is also true for medical storage locations, supply chains, and so on.

=>» The control. Controlling methods (e.g. condensing unit) have an immense influence on the energy
consumption of condensing unit applications. Practically, we have to mention among others:

e Thermostatic mechanical versus electronic expansion valves (only with the latter small
superheating <5K after the evaporator and defrosting on demand are possible);

e Room temperature control via simple mechanical thermostats compared to sophisticated
multiple temperature sensor control (mechanical or electronic controllers);

e Optional electronic condensing or evaporating pressure control for better chilled goods
preservation;

e Defrost with electrical heaters controlled mechanically by timers or electronically by smart
demand control.

There is a huge difference in energy consumption when these controls are applied or not applied to a condensing
unit/evaporator system. Therefore, it does not make sense to apply an energy label on condensing units.
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=» The installation. As stated above, a condensing unit is not a complete system. A condensing unit can be
installed with more than one evaporator and the total installation would have a very different energy
efficiency. That could possibly shift the market to solutions that are not covered by Ecodesign rules, thus
undermining the goals of Ecodesign.

Refrigeration contractors considering energy efficiency look at a complete system. Thus, it would not only
mislead end-users, but also installers.

Possible variations in installations:
Condensing units with external condensers;
Evaporators with different air flow and fin spaces (from 2.4 to 16 mm);
Direct or indirect cold air distribution (via air tubes);
Use of shut up defrosting hoods;
Single or multi evaporator installation;
Combination of cold rooms and chilled cabinets to one condensing unit.

=>» The availability. An installer selecting the best condensing unit will also consider availability. Indeed,
when cooling is required, it is mostly needed for replacement on short notice, and not later. Thus, the
condensing unit chosen will most likely be the one that fits but also the one that is immediately available.
With the F-gas Regulation (2024/573) entering into force, and the potential PFAS restriction, the
availability of refrigerant will be jeopardised, thus making the replacement of a suitable condensing unit
even more difficult in a limited portfolio of options for the installer.

Lastly, distributors estimate that the public authorities business market for using condensing units represents
around 10% of the total market — an element to take into consideration when thinking of the Green Public
Procurement. GPP rules for an incomplete product through an energy label are gravely misleading and will not
result in higher energy efficiency.

To sum up, an energy label is unnecessary and would be largely disregarded, resulting in wasted resources.
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Chapter Il: position on process chillers.

First of all, ASERCOM/EPEE welcome the decision of the Commission to limit the scope to 2MW in line with
Regulation (EU) 2016/2281.

1. ASERCOM/EPEE question whether sufficient data has been incorporated into VHK’s calculations.

No data from main manufacturers (EPEE members) has been submitted and, additionally, we are unclear about
the extent of specific data used (capacities, heat sink water or air, compressor types, variable versus fixed
capacity units, refrigerants chosen etc.).

2. The consultants propose overly ambitious MEPS (column: EC proposal SEPRmin).

. Current EC proposal
Process chillers CAPACITY range SEPRmin S:PR?nin Change

Air / Water 0 <300 kw 2,32
Medium operating Air / Water 0 <100 kw 2,32 2,8 21%
temperature Air / Water 100 kW < 300 kW 2,32 3,5 51%
Air / Water > 300 kW <2000 kw 2,90 3,8 31%
Low operating Air / Water 0 <200 kW 1,53 1,87 22%
temperature Air / Water > 200 kW <2000 kw 1,66 2,02 22%
Medium operating Water- Brine / Water 0 <300 kw 2,96 4 35%
temperature Water- Brine / Water > 300 kW <2000 kw 3,93 5 27%
Low operating Water- Brine / Water 0 <200 kw 1,88 2,5 33%
temperature Water- Brine / Water > 200 kW <2000 kw 2,18 2,9 33%

ASERCOM/EPEE view the proposed MEPS (the changes are calculated based on the current MEPS with applied
GWP bonus) as too ambitious and unattainable.

Our own research on 483 process chillers (marketed by ASERCOM/EPEE member companies) showed that 61%
of total chillers, 69% of low temperature air/brine chillers and 66% of air-cooled MT chillers would be eliminated
from the market if the EC proposal is applied.

The water/brine MT sector shows a 34% failure rate, while the water/brine LT units are almost completely
removed from the market with 82% failure. The details of this investigation are shown in the graphs below.

SEPR_LT Air to Brine - SEPR_LT
&
&
—
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P
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A
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"
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BN

10



% ASERCO EPEE ¥

ASSOCIATION OF EUROPEAN REFRIGERATION The voice of the heating, -
COMPONENT MANUFACTURERS cooling and refrigeration industry
SEPR_MT Air to Brine = SEPR_MT
4,50
-
4,00 . L ..- °
: - L] L] - L] L] r
[] LN ]
® e .. ""J H:%' 2B [ W

3,50 .r .

: ¢ '. s O o>y F 4 \.’ > .

o3 % 2 * -
3,00 . 8 .
. S [ A
-
2,50 1 e AR_MT
i
——————————————————————————— 4 == === SEPRMT Bonus
. SEPRMT
O Units I TOT | FAILED EC [ FAILEDE ECNOV22
[ AIR MT [ 300pc [ 198pc | 66% [ 74pc | 25% EPEE Proposal

1,50

0,0 KW 100,0kW  200,0 kW 4000k 5000KkW  G000KW 7000 KW 1000,0 kW

Pdesignc (kW)
SEPR_MT Water to Brine - SEPR_MT
5,90
5,40
e ™. . L TP L4 e
— -
490 |- gy .
. il
L]

4,40 rﬁ o
3,90

340 ®  WATER_MT
R A A S S| EEE SEPR MT Bonus

290 [meTTTIssEmsss
SEPR MT

2,40 ——ECNOV22
EPEE Proposal

190 |] Units [ TOoT [ FAILED [  FAILED EPEE |

[ WATERMT | 93 pc \ 32 pc [ 34% | 7pc 8% |
1,40

0,0 kw 200,0 kw 400,0 kw 600,0 kW 800,0 kw 1000,0kw  1200,0kw  1400,0kw  1600,0kw  1800,0kw  2000,0kw
Pdesignc (kW)

SEPR_MT Water to Brine - SEPR_LT
3,00
) ° )
2,80 o . : o o o @ °
e ° ° L]

2,60 [t

———
2,40 °

i ...
2,20
® WATER_MT

200 f SEPR LT Bonus

------------------ SEPR LT
180 — ECNOV 22
oo Units TOT FAILED FAILED EPEE EPEE Proposal

WATER LT 28 pc 23 pc ‘ 82% 0pc 0%

1,40

0,0 kW 1000kW  2000kW  300,0kw  4000kwW  500,0kW  600,0kWw  700,0kwW  800,0kW  900,0kw  1000,0kW
Pdesignc (kW)

11



% ASERCOM EPEE %

ASSOCIATION OF EUROPEAN REFRIGERATION
COMPONENT MANUFACTURERS cooling an

For water-based LT chillers, the current EC proposal brings the market to a halt. This is evident for units >200 kW
where almost all units fail. An internal study showed a market size of not much more than 100 units/year in the
EU. In addition, these units are usually highly customised to the needs of the application. Therefore, we propose
excluding water-based LT chillers >200kW from the Ecodesign scope.

Technical issues (e.g. compressor efficiency, shell, and tube vs plate heat exchangers) create physical limitations
for setting MEPS on SEPR for low-temperature to the water-based low-temperature chillers <200kW, where we
recommend a maximum value of 2,3.

2.1 A new proposal of MEPS.

We propose the changes in red compared to the consultant’s proposal, as you can see below.

Curr SEPRmin | SEPRmin

Process chillers CAPACITY range SEPRmin EC EPEE Change
Air / Water 0 < 300 kw 2,32
Medium operating Air / Water 0 < 100 kw 2,32 2,80 3,3 42%
temperature Air / Water 100 kw < 300 kw 2,32 3,50 3,5 51%
Air / Water > 300 kw | < 2000 kw 2,90 3,80 3,5 21%
Low operating Air / Water 0 < 200 kw 1,53 1,87 1,8 18%
temperature Air / Water > 200 kw | < 2000 kw 1,66 2,02 1,95 18%
Medium operating |Water- Brine / Water 0 < 300 kw 2,96 4,00 3.7 25%
temperature Water- Brine / Water| > 300 kW | < 2000 kw 3,03 5,00 4,5 14906
Low operating Water- Brine / Water 0 < 200 kw 1,88 2,50 2,3 22%
temperature Water- Brine / Water| > 200 kW | < 2000 kw 2,18 2,90

You can find below a table showing the differences of elimination, taking into account the Commission’s proposal
and our own.

Units TOT FAILED EC FAILED EPEE
TOTAL 483 296 61% 89 18%
WATER 121 55 45% 7 6%

WATER LT 28 23 82% 0 0%
WATER MT 93 32 34% 7 8%

AIR 362 241 67% 82 23%
AIRLT 62 43 69% 8 13%
AIR MT 300 198 66% 74 25%

WATER LT <200kW 10 6 60% 0 0%
WATER LT >200kW 18 17 94% 0 0%
T exc WLT > 200 kW 465 279 60% 89 19%

Based on our new proposal with the water-brine to water low-temperature chillers above 200kW excluded, our
set of MEPS would reduce the overall elimination of chillers from the market from 60% to 19%!

2.2 Laboratory process chillers should be exempted from the scope. A definition of laboratory process
chillers is proposed.

We would like to highlight that chillers applied as thermostats in laboratory appliances, especially for indoor use,
should be excluded from these proposed MEPS. Indeed, chillers applied as thermostats or for other laboratory
issues are used to keep the temperature at a precise and constant level, but do not aim at cooling these spaces.
Moreover, they are used in a wide temperature range, from deep frozen to +60°C. The requirements in terms of
efficiency should not be the same as for process chillers. Please find below a clarification on chillers used as
laboratory appliances.

To better understand our request, we would like to propose the following definition for a laboratory process
chiller.

12
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First of all, to give some introductory elements, a process chiller is a thermal device that removes heat generated
by a given process. This cooling equipment repeatedly conducts chilled liquid through one or more closed-loops
to allow a drop in rising process temperatures. The current Regulation (EU) 2015/1095 defines “cooling only
products” and not the laboratory process chillers (fluid conditioners) that are providing both heating and cooling
and therefore can be equipped also with a heating element. They are designed for precision temperature stability
required to meet the application requirements rather than the removal of heat only. They can cover a wide range
of working temperatures, approximately between -100°C to 200°C, rather than the regulation range of -25°C to
7°C. In some cases, besides the temperature, the flow rate and the pressure of the liquid are regulated as well to
stimulate load profiles in special applications.

Also the SEPR approach does not make sense to apply to a product that is primarily intended to be used in a
controlled environment. Laboratory chillers are usually relatively low in capacity (typically less than 25 kW)
compared to the 300kW or even higher capacity, represented in the scope of present regulation.

We propose the following definition in order to exempt laboratory process chillers in the next update of the
regulation:

“Laboratory process chillers (fluid conditioners) are intended to be used indoors and are capable of providing
precise and stable temperature control of a liquid used to maintain the temperature of samples, equipment, or
processes to specific temperature set points within very tight tolerances (e.g. 0.1 K or even less) or performing
dynamic temperature profiles (e.g. 10 K/min) for sample tests with an accurate temperature control covering a
very wide range of temperatures (from -100 °C to 200 °C). In some cases, in addition, flow rate and pressure are
also regulated. Laboratory process chillers integrate at least one compressor, one evaporator and may or may
not include at least one heating element; it may or may not integrate the condenser, the coolant circuit hardware,
and other ancillary equipment. Laboratory thermostats are equipped with an integrated pump to supply an
external coolant/heating circuit with the liquid from the integrated tank”.

Three examples of laboratory chillers: Example of a laboratory thermostat:

s

e
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3. ASERCOM/EPEE recognise the positivity of heat recovery and propose to start a standardisation task.

Heat recovery is an untapped potential and fits perfectly with other targets from the Commission, regarding
emissions reduction and energy savings. It also offers interesting innovative aspects yet to be explored. Heat
recovery can apply at certain applications in the ENTR Lot 1 and especially larger condensing units and process
chillers could offer good contributions to CO; emission reductions. However, the setting of MEPS are not trivial
as conditions on the warm side of the system may need to be changed to gain the highest benefit. In that sense
experts should start looking into this — and likely with a view to the ongoing work in ENER Lot 21.

4. ASERCOM/EPEE recommend limiting the scope of spare parts supply.

Spare parts supply should be limited to units <70 kW and to the following components: compressors; heat
exchangers; thermostats and sensors; printed circuit boards; fan motors; electrical valves; and integrated
circulators.

14
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1. MT COP 0,2 -5 kW

The blue line in the
six graphs represents
our proposal,
compared to the red
line which represents
the current MEPS
(the dashed red line
represents the
current MEPS with
bonus).

From 0,2kW to 1kWw,
we propose 1,60.
From 1kW to 5kW,
we propose 1,75.

Considering all units in the MT COP 0,2-5 kW category

0,2 12 2,2 3,2 42
Cooling Capacity

—MEPS'18 * natural 4 synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150

The blue line in the
six graphs represents
our proposal,
compared to the red
line which represents
the current MEPS
(the dashed red line
represents the
current MEPS with
bonus).

From 0,2kW to 1kW,
we propose 1,60.
From 1kW to 5kW,
we propose 1,75.

Considering all units, below 750 GWP, in the MT COP 0,2-5 kW category

3

02 1,2 2,2 3,2 42
Cooling Capacity

—MEPS'18 * natural + synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150

The blue line in the
six graphs represents
our proposal,
compared to the red
line which represents
the current MEPS
(the dashed red line
represents the
current MEPS with
bonus).

From 0,2kW to 1kW,
we propose 1,60.
From 1kW to 5kW,
we propose 1,75.

cop

Considering all units, below 150 GWP, in the MT COP 0,2-5 kW category

3

0,2 12 2,2 3,2 4,2
Cooling Capacity

—MEPS'18 ® natural 4 synthetic; GWP<150 synthetic; GWP>150 + HFQ; GWP<150
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The blue line in the
six graphs represents
our proposal,
compared to the red
line which represents
the current MEPS
(the dashed red line
represents the
current MEPS with
bonus).

From 0,2kW to 1kW,
we propose 1,60.
From 1kW to 5kW,
we propose 1,75.

The blue line in the
six graphs represents
our proposal,
compared to the red
line which represents
the current MEPS
(the dashed red line
represents the
current MEPS with
bonus).

From 0,2kW to 1kW,
we propose 1,60.
From 1kW to 5kW,
we propose 1,75.

The blue line in the
six graphs represents
our proposal,
compared to the red
line which represents
the current MEPS
(the dashed red line
represents the
current MEPS with
bonus).

From 0,2kW to 1kW,
we propose 1,60.
From 1kW to 5kW,
we propose 1,75.

Considering only alternative refrigerants (CO2 and Propane) in the MT COP 0,2-

5 kW category

02 1,2 2,2 3,2 42
Cooling Capacity

——MEPS'18  ® natural 4 synthetic; GWP<150 synthetic; GWP>150  + HFO; GWP<150

Considering only R290 (propane) in the MIT COP 0,2-5 kW category

3

cop

02 12 22 3.2 4.2
Cooling Capacity

—MEPS'18 * natural + synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150

Considering only R744 (CO:) in the MIT COP 0,2-5 kW category

3

0,2 1,2 22 3,2 4,2
Cooling Capacity

—MEPS'18 * natural 4 synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150
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2. Optional MT SEPR 3-5 kW

.
The blue line
represents our i :
proposal, the e e o
dashed red line .
represents the E el S VLN e
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black one is VHK 25— e :
proposal. . ; " )
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we propose 2,80. ’, . !
cooling capacity
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Considering all units, below 750 GWP, in the optional MT SEPR 3-5kW category
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we propose 2,80. 2
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bonus and the
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we propose 2,80.

cooling capacity

—MEPS'18 * natural 4 synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150
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The blue line
represents our
proposal, the
dashed red line
represents the
option with the
bonus and the
black one is VHK
proposal.

From 3kW to 5kW,
we propose 2,80.

Considering only alternative refrigerants (COz and Propane) in the optional MT

SEPR

SEPR 3-5kW category
4
3,5
e T T St e i S
2
3 4 .

cooling capacity

—MEPS'18 ® natural & synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150

The blue line
represents our
proposal, the
dashed red line
represents the
option with the
bonus and the
black one is VHK
proposal.

From 3kW to 5kW,
we propose 2,80.

Considering only R290 (propane) in the optional MT SEPR 3-5kW category

SEPR

3,5

25 |

cooling capacity

—MEPS'18 * natural & synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150

The blue line
represents our
proposal, the
dashed red line
represents the
option with the
bonus and the
black one is VHK
proposal.

From 3kW to 5kW,
we propose 2,80.

SEPR

Considering only R744 (CO:) in the optional MIT SEPR 3-5kW category

4

cooling capacity

—MEPS'18 ® natural 4 synthetic; GWP<150 synthetic; GWP>150 * HFO; GWP<150

There is
no
propane
units in
this
category,
but only
CO,
ones.
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3. MT SEPR 5-50 kW

The blue line represents
our proposal, the red line
represents the current
MEPS. The dashed red
line represents the
current MEPS with
bonus, and the black one
is VHK’s proposal.

From 5kW to 20kW, we
propose 2,80.

From 20kW to 50kW, we
propose 2,80.

The blue line represents
our proposal, the red line
represents the current
MEPS. The dashed red
line represents the
current MEPS with
bonus, and the black one
is VHK's proposal.

From 5kW to 20kW, we
propose 2,80.

From 20kW to 50kW, we
propose 2,80.

The blue line represents
our proposal, the red line
represents the current
MEPS. The dashed red
line represents the
current MEPS with
bonus, and the black one
is VHK’s proposal.

From 5kW to 20kW, we
propose 2,80.

From 20kW to 50kW, we
propose 2,80.

SEPR

Considering all units in the MIT SEPR 5-50kW category
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45 P N S s v

cooling capacity

—MEPS'18 ® natural + synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150

SEPR

Considering all units, below 750 GWP, in the MT SEPR 5-50kW category

55

cooling capacity

—MEPS'13 ® natural & synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150

SEPR

Considering all units below 150 GWP, in the MT SEPR 5-50kW category
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cooling capacity

—MEPS'18 * natural + synthetic; GWP<150 synthetic; GWP=>150 + HFO; GWP<150
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Considering only alternative refrigerants (COz and Propane) in the MT SEPR 5-
50kW category

The blue line represents o
our proposal, the red line
represents the current
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cooling capacity
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Considering only R290 (propane) in the MT SEPR 5-50kW category
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mo* ASERCOM EPEE ;

4.1T COP 0.1-2 kW

Considering all units in the LT COP 0,1-2kW category
The blue line
represents our 2
proposal, compared
to the red line which
represents the
current MEPS (the e
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The blue line Considering only alternative refrigerants (COzand Propane) in the LT COP 0,1-

represents our 2kW category

proposal, compared ;
to the red line which
represents the
current MEPS (the
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represents the RO D
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5. Optional LT SEPR 1-2 kW

The blue line
represents our
proposal, compared
to the red line which
represents the
current MEPS (the
dashed red line
represents the
current MEPS with
bonus), and the black
one is VHK’s proposal.
From 1kW to 2kW, we
propose 1,53.

SEPR

Considering all units in the optional LT SEPR 1-2kW category

cooling capacity

—MEPS'18 * natural 4 synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150

The blue line
represents our
proposal, compared
to the red line which
represents the
current MEPS (the
dashed red line
represents the
current MEPS with
bonus), and the black
one is VHK’s proposal.
From 1kW to 2kW, we
propose 1,53.

Considering all units, below 750 GWP, in the optional LT SEPR 1-2kW

SEPR

category

cooling capacity

——MEPS'18 * natural 4 synthetic; GWP<150 synthetic; GWP>150  # HFO; GWP<150

The blue line
represents our
proposal, compared
to the red line which
represents the
current MEPS (the
dashed red line
represents the
current MEPS with
bonus), and the black
one is VHK’s proposal.
From 1kW to 2kW, we
propose 1,53.

Considering all units, below 150 GWP, in the optional LT SEPR 1-2kW

SEPR

category

2,4

2,2

18

16

cooling capacity

——MEPS'18 ® natural 4 synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150

23



% ASERCOM EPEE %

ASSOCIATION OF EUROPEAN REFRIGERATION oice he hez ‘
COMPONENT MANUFACTURERS cooling and refrigeration industry

Considering only alternative refrigerants (COz2and Propane) in the optional LT
SEPR 1-2kW category

The blue line
represents our
proposal, compared .
to the red line which 2o
represents the | . B T T T U e O A IO ~
current MEPS (the 2
dashed red line e E
represents the g
current MEPS with P
bonus), and the black | | [T
one is VHK’s proposal. D e e e e e et A
From 1kW to 2kW, we NI EEn
propose 1,53.

' 1 1,2 14 1,6 1,8 2

cooling capacity
—MEPS'18 * natural & synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150

Please note that the paper does not show the graphs for R290 (propane) and R744 (CO,) for the optional LT
SEPR 1-2 kW category, as no units would be available. You can see this absence on the graph above,
representing alternative refrigerants (CO, and Propane).
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6. LT SEPR 2-20 kW

Considering all units in the LT SEPR 2-20 kW category

The blue line
represents our -
proposal, compared to :
the red line which y -
represents the current . !
MEPS (the dashed red i e
line represents the £, gk v sk P i S PR Y PR ¢
currents MEPS with Rt e ’____I,___—B :
bonus), and the black I e e R Py S o e e e s e
one is VHK’s proposal. I i 0 I A !
From 2kW to 8kW, we 09
propose 1,53. B i B AR i
From 8kW to 20kW, 05

2 4 [ £ 10 12 14 16 18 20
we propose 1,53. cooling capacity

—MEPS'18 e natural 4 syntheti; GWP<150 synthetic; GWP>150  + HFO; GWP<150

The blue line Considering all units, below 750 GWP, in the LT SEPR 2-20 kW category
represents our
proposal, compared to 2
the red line which v
represents the current
MEPS (the dashed red
line represents the
currents MEPS with :
bonus), and the black * ISEENE NN NN N |
one is VHK’s proposal. b
From 2kW to 8kW, we N T |
propose 1,53. e s 0 1
From 8kW to 20kW, 05
we propose 1,53. 2 4 6 ) gty : ’ } :

. Considering all units, below 150 GWP, in the LT SEPR 2-20 kW category
The blue line

represents our
proposal, compared to
the red line which
represents the current
MEPS (the dashed red
line represents the
currents MEPS with
bonus), and the black

SEPR

one is VHK’s proposal. N 1 A A i
From 2kW to 8kW, we N T i

propose 1,53. e R AN A B A R A A DR A A AR i
From 8kW to 20kW,
we propose 1,53.

2 4 6 8 10 12 14 16 18 20
cooling capacity

—MEPS'18 * natural + synthetic; GWP<150 synthetic; GWP=>150 + HFQ; GWP<150

25



2% ASERCOM

ASSOCIATION OF EUROPEAN REFRIGERATION
COMPONENT MANUFACTURERS

The blue line Considering only alternative refrigerants (COz and Propane) in the LT SEPR 2-20

represents our kw category

proposal, compared to N

the red line which .

represents the current

MEPS (the dashed red

line represents the

currents MEPS with g HEE

bonus), and the black s :

one is VHK’s proposal. el e R

From 2kW to 8kW, we :: EEmE

propose 1,53. e S

From 8kW to 20kW, 05

we propose 1,53. 2 ' ' i p— ’ : : :

The blue line Considering only R290 (propane) in the LT SEPR 2-20 kW category

represents our

proposal, compared to 29 .
the red line which Izere 'S
represents the current

MEPS (the dashed red e
line represents the this
currents MEPS with - | _— . category
bonus), and the black 1T - but only’
one is VHK’s proposal. e me B A B i co,
From 2kW to 8kW, we : N O e ooy S O O W i ones.
propose 1,53. FE o T e e e e e e s

From 8kW to 20kW, Z:

we propose 1,53. ’ ! ’ : R . ” " *

—MEP5'18 * natural + synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150

Considering only R744 (CO:) in the LT SEPR 2-20 kW category

The blue line

represents our 29

proposal, compared to 27

the red line which 25

represents the current 23 =
MEPS (the dashed red 21 == - =
line represents the O e P O O, e i e R B L
currents MEPS with e s i I | - |
bonus), and the black Rl | ]
one is VHK’s proposal. "

From 2kW to 8kW, we - DI O S 5 T O O |
propose 1,53. : e B B e B e e e e
From 8kW to 20kW, .

we propose 1,53. "o ‘ e 8 ° ” Eaml: 1 1 18 20

—MEP5'18 * natural & synthetic; GWP<150 synthetic; GWP>150 + HFO; GWP<150
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APPENDIX Il = Calculations and visualisation of the scenarios on choosing a condensing unit,
highlighting the ineffectiveness of an energy label.

Links:

e For Condensing units:

Copeland: https://selectonline.emersonclimate.eu/SelectOnline/main

Danfoss: https://www.danfoss.com/en/service-and-support/downloads/dcs/coolselector-2/#tab-
overview

Bitzer: https://www.bitzer.de/websoftware/calculate/LH/?tab=results

e For evaporators:

Kelvion: https://selectrt.kelvion.com/selector/product detail/
Walter Roller: https://www.walterroller.de/easyselect  https://app.walterroller.de/
Lennox: https://friga-bohn.lennoxemea.com/en/software/

Input chosen into condensing unit selection software:
Selection of

Product range;

Compressor type;

Refrigerant;

Power supply;

Temperature reference;

Operating conditions (EN, AHRI, others).

Input choices condensing unit:

(T ~&i@r- BITZER SOFTWARE
& - .
0 ) Condensing Units v
Series Standard v
COPELAND Operating Conditions Refrigerant
With Scroll Compressors ) Reference temperature Standard
| Evap. Temp. °C v | 4 -10.00 _ _
¥ standard Compressor type High ambient
[# Digital Mod | Suct. Superheatk v~ | 1= 10.00 ECOSTAR
[# Previous Gen Compressor selection
[7] HLR Digital Mod Ambient °C & 0.00 O Cooling capacity ECOLITE
; © Unit type (Alternative 2 fans)
g i | ﬁoDeslgn
e - coﬂj (Low sound)

Preferences
m A _* Serles. Stanetarg. v
R22, R2. [ | = 3 Refrgerant Rista .o
Refrigerant El Ly E"ﬂ NS Reference lemperature
Temp MR513A GWPE1 Compressor type
Ee!eregte ‘ W R744 - Compressor selection ~
owWer supply © Cooling capacity 5 KW
M R32 O Incl. former types
Models M R452B Operating point o
Evaporating SST 10 ©
ERP Compliance |* Ra54A Ambient temperature @ 2c
M R454B =y Operating conditions ~
R454C  cup143 Suchon gas temperatire v @ ©
Requirement/S, N O Usetu superheat % o
R455A  ocwri14 Operating mode Ao
Requirement mR1234W — Capaoty conto
Custom Loads | Close | Power supply ~
L | Power frequency ok v
Power valtage 2000-Y (405)
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Input choices evaporator:

Jf) KELVION Hri (7]
(] (&) o ° °
o O Parameter Type serles
Parameter T
AIR COOLER DIRECT EXPANSION ELECTALL | SELECTN
Sy CBK (BLOW THROUGH, "THE CDK (DUAL DISCHARGE, o CMK BLASTFREEZER
AIR COOLER DIRECT EXPANSION RIS So (SN »
. Yoy CSK (DRAW THROUGH, "THE L T ‘GBK (BLOW THROUGH, "THE Q GSK (DRAW THROUGH, "THE
Capacity requirements FLEXIBLE") FAST") . FAST")
Alltypes  Direct type selection
'. KBC (BLOW THROUGH) KCB/KCC JUNIOR g KDC (DUAL DISCHARGE)
Refrigerant RS13A(DupontX .. v | Alrinlet (@ DT1) v 100 <
Liquid temp. 10 = Rel. humidity e . B KSC(DRAW THROUGH) MCC COMPACT MCK PROFESSIONAL
Evaporation temp. 00 o Fin spacing v 45mm
& 6o mm ©4  MSC(DRAW THROUGH) ®®  SGCOMMERCIAL $6.D CLASSIC
Capacity 25 oW v 10mm
v 12mm
av TEC COMMERCIAL, CEILING a5 TEC COMMERCIAL, WALL MOUNT
MOUNT
¥/ Selection: OP-MCRNO3BMTAO2E, R513A Envelope | Performance details  Information  MNotes | Ecodesign
Selected Model Code number Compressor model Productrange Product version Refrigerant Cooling [kW] COP cooling [W/W]
v : S0K  Ami .50
. 0P MCRNOSAMTADZE P MTZ022-4 Optyma™ A02 RS 1,88 2,00 Evaporating dew point temperature step: bient temperature step K Graph
Cooling capacity [kKW]  OP-MCRNO3SMTAQ2E, R513A - Cooling capacity k]
Power consumplion fy] | ToTOVedew 20,0 -150 -10,0 50 0 50 100 150
20,0 1,309 1,755 2,288 2,909 3,615 4,408 5280 6,229
Current [A] 250 1,186 1,603 2,101 2,683 3,348 4,094 4,918 5,816
cop W] 30,0 1,070 1,457 1,922 2,465 3,087 3,787 4,563 5410
Performance Envelope =~ Performancedetais  Informaton  Notes Ecodesign 350 0,962 1,320 1,750 2,254 2,833 3,487 4214 -
Evaporating dew point temperature step; 5,0 K Ambient temperature step: 5,0 K Graph ® Table %00 0,863| 1,191 1,586 2,051 2,%87| 3,195 3,873 -
450 0,774 1,071 1,431 1,85 2,349 2,810 3,539 -
Cooling capacity [kW] OP-MCRNO3BMTAO2E, R5134 - COP [W/W]
Power consumpton ] | ToTPVedew 00 150 100 50 0 50 10 150
M0 1,81 2,21 266 3,16 3,70 429 491 55
Current [A] 250 1,62 1,97 2,36 2,79 3,25 3,74 4,26 480
cop [w/w) 0,0 1,45 1,76 2,10 2,46 2,86 3,28 3,71 4,16
350 1,30 1,57 1,86 2,18 2,52 2,88 325 -
40,0 1,16 140 166 193 2,22 2,5 284 -
450 1,04 125 1,47 1,7 1,85 221 2,98 -
B T 71 |AIR COOLER DIRECT EXPANSION | S-MCC-301-6AE-HX32
o ans ma I e in respe S i atner Ine
50 1 1 Sofldng 868 1 e wilh pestorn ors putishor on EURGVENT website. Tho casca
BASIC DATA
BASIC DATA
Capacity W] 173 Sensible heat ratio (SHR) [] 071 Refrigerant RS5134 (Dupont XP10)
capacity (kv 297 sensibie heat ratio (SHR) [] 076 Remigerant RS13A (DUpSNEXPI0)
air el temp. [ €] 00 Airoutiel temp. <] 32 Operation mode = J—— o meoutetin 61 1o opertonmate B
Rel. numiry (%] 890 Evaporstion temp. (€] 00 [p——— 745 Eveporation e [S] )
AIR DATA HEAT EXCHANGER MATERIALS AIR DATA HEAT EXCHANGER MATERIALS
Al votume fiow 1,070 min Surtace 6 m rubes Copper Alr volums fiow 1035 m¥n Surtace 23 ™ Tuves Copper
Ext. stalic pressure. o Pa Fin spacing 7 mm Fins ™ Bt static pressure o Fin specing 4 e Fine A
Sir trowe Hom o inteslokme 25 om e piaien A
it throw 8 m Intemsal volume 14 dm? End plates Al
Atitude o m Liquid temp., 320 © casing Al gavanised stee
Antituge o m Liquia temp. 200 € casing Al gelvanised szl
Alr outiet rel. humiakty 203 % supernesting temp. 65 Finish powder coatea, white (RAL 9070}
air outet et numicity P Supemasting temp, 35 c Finisn poweier cotes, white [RAL 9010)
Wae operating pressure 2 e
Max. operating pressure 32 bar

Comment: The same CU with
application

different
higher capacity and

the evaporator surface must
be tripled to reach this (from

4.6t012.3 m?)!

50%
COP. Yet

Case Beverage [ Fresh meat
CuU Danfoss: OP-MCRNO38MTA
Refrigerant R513A

Evaporating temp. 0°C -10°C
Room temp 10°C 0°C

T amb 35°C 35°C
Capacity 2,8 kW 1,75 kW
cop 2,52 1,86
Evaporator Kelvion

Evaporator S-MCC-301-6AEHX32 MCC-301-SBE HX32
Surface 12,3 m2 4,6 m2
Finspace 4,6 mm 7 mm
Airflow 1035 m3/h 1070 m3/h
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ABOUT ASERCOM

ASERCOM, the Association of European Component Manufacturers is the platform for dealing with scientific and
technical topics and their challenges, promoting standards for performance rating, methods of testing and
product safety, focusing on improved environmental protection, serving the refrigeration and air conditioning
industry and its customers. It is the aim of ASERCOM to be the platform for dealing with scientific and technical
topics and their challenges, promoting standards for performance rating, methods of testing and product safety,
focusing on improved environmental protection, serving the refrigeration and air conditioning industry and its
customers. ASERCOM addresses top issues and communicates relevant opinions of its members to the industry,
the public, governmental bodies and non-governmental organisations. https://www.asercom.org/

ABOUT EPEE

EPEE represents the refrigeration, air-conditioning and heat pump industry in Europe. Founded in the year 2000,
EPEE’s membership is composed of over 50 member companies as well as national and international
associations. With manufacturing sites and research and development facilities across the EU, which innovate
for the global market, EPEE member companies realise a turnover of over 30 billion Euros, employ more than
200,000 people in Europe and create indirect employment through a vast network of small and medium-sized
enterprises, such as contractors who install, service and maintain equipment. Please visit our website for further
information: https://www.epeeglobal.org.
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