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1 About the ANTICSS project
Objective of the research project ‘Anti-Circumvention of Standards for better market Surveillance
(ANTICSS)’ is to assess and clearly define ‘circumvention’ in relation to EU Ecodesign and Energy
labelling legislation and relevant harmonised standards.
The analysis of circumvention will be based on collecting and learning from cases of circumvention
by literature research and dedicated expert interviews, as well as analysing existing EU Ecodesign
and Energy labelling legislation and standardisation for possible loopholes. Also the potential
relation between circumvention and so called ‘smart’ products with specific embedded software
will be addressed by the project. Alternative test procedures to better detect circumvention by
testing shall be developed and through testing a certain number of appliances within the ANTICSS
project, the impacts 'if' and 'how much' energy consumption and/or functional performance
modifications could be ascribed to circumvention will be assessed.
Based on the results, ANTICSS will provide practical capacity building measures for key actors of
market surveillance and test laboratories, support communication and collaboration platforms
between major stakeholders and provide policy recommendations for policy makers and
standardisation bodies to prevent future circumvention under EU Ecodesign and Energy labelling.
ANTICSS project is also designed to provide reliability to manufacturers by specifying potentially
vague legislation and standards which might be interpreted differently by market actors and some
of them taking unfair advantages so far. By overall awareness raising on circumvention among
stakeholders, ANTICSS is supporting an effective EU legislation enforcement and thus increasing
acceptance and trust of market actors and civil society into the Ecodesign and Energy labelling
legislation.

Figure 1-1: ANTICSS Work Packages
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2 ANTICSS definition of circumvention and
jeopardy effects
For better understanding, first the underlying ANTICSS definitions of ‘circumvention’ and ‘jeopardy
effects’ in relation to EU Ecodesign and Energy labelling legislation and related harmonised
standards are presented. These definitions build the basis for the research within the ANTICSS
project, namely the categorisation of collected suspect behaviour cases and the assessment of
circumvention impacts in laboratory testing1.
DEFINITION OF ‘CIRCUMVENTION’
„Circumvention is the act of designing a product or prescribing test instructions,
leading to an alteration of the behaviour or the properties of the product,
specifically in the test situation, in order to reach more favourable results
for any of the parameters specified in the relevant delegated or implemented act,
or included in any of the documentations provided for the product.”
The act of circumvention is relevant only under test conditions and can be executed e.g.
a) by automatic detection of the test situation and alteration of the product performance
and/or resource consumption during test, or
b) by pre-set or manual alteration of the product, affecting performance and/or resource
consumption during test or
c) by pre-set alteration of the performance within a short period after putting the product
into service.
DEFINITION OF ‘JEOPARDY EFFECTS’
“Jeopardy effects encompass all aspects of products or test instructions,
or interpretation of test results, which do not follow the goal of the EU ecodesign
and/or energy labelling legislation of setting ecodesign requirements and providing
reliable information about the resource consumption and/or performance of a product.
These effects may not be classified as circumvention,
but become possible due to loopholes or other weaknesses in standards or regulations.”

Further details and examples can be found in the ANTICSS Deliverable D8 “Definition of ‘circumvention’ and
‘jeopardy effects’ in relation to EU Ecodesign and Energy labelling legislation”, see https://www.anticircumvention.eu/storage/app/media/uploaded-files/D08_ANTICSS_Final-definitions_circumvention.pdf
1
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3 Goal and approach of this work package
Selection of product categories and cases for testing within ANTICSS
Objective of the current ANTICSS work package WP4 (“Assessment of circumvention impacts in
laboratory testing”) is to test those product categories and cases that where initially categorised
as circumvention or jeopardy effects according to the previous tasks of the project, see Table 3-1.
Table 3-1: Overview of cases tested in ANTICSS
Deliverable D18

Lot

Product category

Case

Part 1

ENER 1

Space heaters

Heaters 2 – Variable speed compressor

Part 2

ENER 5

Televisions

TV 1 – Setting of brightness
TV 2/3 – Test loop recognition

Part 3

ENER 10

Room air conditioning

RAC 2 – 1) Defrost
2) Variable speed compressor

Part 4

ENER 13

Domestic freezers and
refrigerators-freezers

COLD 2/4 – Multiple operation modes / holiday mode
COLD 3 – Display is continuously activated

Part 5

ENER 14

Domestic dishwashers

DISH 1 – Separate bowl support
DISH 2 – Specific pre-treatment before testing
DISH 3 – Removal / alteration of accessories
DISH 4 – Dishwasher with water tank

Part 6

ENER 14

Domestic washing
machines

WASH 1.2 – Loading capacity
WASH 3 – Hidden software

Part 7

ENER 16

Household tumble driers

DRIER 1 – Special preparation before testing
DRIER 2 – Hidden Software

Part 8

ENER 22

Domestic ovens

OVEN 1 – Volume without shelf guides
OVEN 2 – Maximum temperature in centre of oven
OVEN 3 – Electronic control

Specific model selection procedure for testing appliances within ANTICSS
For each product category to be tested, three different appliance models were selected and one
unit of each model was purchased.
Disclaimer 1: The model selection procedure (see Deliverable D15: Model selection procedure for
alternative testing 2) was specifically targeted at finding appliances with a high probability of a
circumvention behaviour. Therefore the results of the tests within the ANTICSS project do not
provide, and must not be considered as providing, a representative overview of the tested product
categories on the market.

2

https://www.anti-circumvention.eu/storage/app/media/D15_ANTICSS_Model-selection_final.pdf
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This selection procedure is preparatory to the achievement of the ANTICSS project objective that
is learning how to improve current harmonised standards and Regulations in order to better
detect and prevent circumvention in future.
Development and use of alternative test procedures within ANTICSS
For each of the cases, each model was tested according to the harmonized standard to measure
the parameters of the Ecodesign and Energy label regulations of interest for the project.
Within ANTICSS, in addition, alternative test procedures have been developed (see Deliverable
D14: Alternative test methods and approaches to unmask circumvention under EU Ecodesign and
Energy labelling 3) for the following goals:
•
•

Analyse whether the suspected circumvention behaviour can be confirmed in laboratory
tests through the application of the alternative test method, and
Assess the magnitude of the impact of the circumvention in terms of effects on energy
consumption and functional performance.

Disclaimer 2: The values declared for the compliance with the ecodesign and energy labelling
requirements are measured with harmonised standards published in the EU Official Journal for the
related Regulations. The use of other measurement methods – as for the ANTICSS alternative test
methods – may lead to different results and cannot be used for compliance verification. Also, it
was not proven in the project (and was not the task to do so) that the alternative test method
does deliver results with the same repeatability and reproducibility as the test methodology of the
harmonised standards.
Nevertheless, according to the ANTICSS project‘s experts the specifically chosen and well
documented deviations of the ANTICSS test methods from the harmonized standards do not
generally result into substantial deviations of the results from those obtained when tested
according to the harmonised standard test conditions. Therefore the ANTICSS project considers
that the harmonised standard and the alternative test method as well as the achieved test results,
although not usable for compliance verification, are in principle broadly comparable for the
purposes of the project.
Interpretation of results based on the ANTICSS alternative testing procedures
The measurement results of the alternative test procedure are compared to the declared values as
well as to the measurement results of the tests conducted using the harmonized standard.

3

https://www.anti-circumvention.eu/storage/app/media/D14_ANTICSS_Alternative-test-procedures_final.pdf
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The verification tolerances for market surveillance purposes related to the tested parameters as
provided in the Ecodesign and Energy label regulations of the respective product category are
used as a reference for determining the importance of the deviation between the results achieved
under the “standard” and the “alternative” test conditions.
In general, if the deviation between the values obtained with the standard and the alternative test
method exceeds the verification tolerance, the specific result of the alternative test is considered
as being “different” from that of the harmonised standard and a possible indication for
circumvention.
Disclaimer 3: The scope of the ANTICSS project is to define, detect the presence, and find ways to
avoid in future ‘circumvention’ and jeopardy effects. The project is not meant to verify the
compliance of the models selected for laboratory testing. In this respect in this report we have on
purpose avoided to use expressions like “compliance verification” or “model compliance”.
When the results of laboratory testing conducted using a harmonised standard deviate more than
the established verification tolerance from the declared values for the involved parameters the
model is indicated as “non-conforming”, in a contrary case the model is indicated as “conforming”.
Only the Market Surveillance Authorities partners of ANTICSS, to whom the test results are
forwarded, will be in charge of any decision about launching, outside the project development, an
action to verify the compliance of the models.
For models that turned out being non-conforming with the requirements of the Ecodesign and
Energy label regulations according to the test results of the harmonized standard procedure, still
the ANTICSS alternative test procedures were applied and test results of the harmonized and the
alternative test procedure were analysed in terms of relevant deviations. The main purpose of the
testing in ANTICSS is in fact the detection of possible circumvention, and this effect can well
happen independently from the model compliance to the EU legislation requirements.
ANTICSS categorization of models and cases
The interpretation of the test results by the ANTICSS project team is based on the ANTICSS
definitions of circumvention and jeopardy effects given in section 2. Different interpretations of
the results within the project team are presented transparently. Further, the test results were also
presented to the members of the ANTICSS Advisory Board 4 and their views were taken into
account as well.
The following figure presents the underlying understanding for the categorisation of cases and
tested models within ANTICSS.

4

See https://www.anti-circumvention.eu/contacts/advisory-board
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Figure 3-1: ANTICSS categorisation of cases and tested models to circumvention and jeopardy
effects
ANTICSS differentiates between the general level (“Case”) detected or reported, and the product
level, i.e. the test results for the models tested within ANTICSS. Although the act of circumvention
might not be found in the tested model (green), it might be considered still applicable to other
models of the product category not tested in ANTICSS, i.e. the general case is still classified either
as “jeopardy effect” (yellow) or “hints for circumvention” (orange).
• Cases specific only to the test situation are providing “hints for circumvention”: i.e. cases
indicating e.g. specific test instructions only for test labs, or (hidden) software solely reacting to
the test situation, or specific factory settings not reverting after changing the settings in the
menu. If the alternative test result of the tested model leads to relevant deviations of the
standard test result, i.e. exceeding the verification tolerances for market surveillance purposes,
the model is categorized as “circumvention”.
• Cases in both the test situation and consumers usage, but for the latter applicable only
theoretically or in (extremely) infrequent situations are called “Jeopardy effects”: e.g. specific
test instructions which are also included in the user manual instructions, or smart functions /
energy or resource saving software or technologies, being specific but not solely applicable in
the test situation. If the alternative test result of the tested model leads to relevant deviations
of the standard test result, i.e. exceeding the verification tolerances for market surveillance
purposes, the model is categorized as “borderline to circumvention”.
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According to the current ANTICSS definition of circumvention, these acts are not relevant only
under test conditions, but still, the design of the product or the test instructions are utilized in a
way to reach more favourable results specifically in the test situation.
Categorization as circumvention – depending on the illegality of the act?
Currently, most of the cases categorized as circumvention according to the definition of ANTICSS
are “formally” not illegal. So far, a paragraph on circumvention not being allowed is only included
in few Ecodesign regulations of the so called “winter package” 5. Circumvention as included in
these regulations, however, only cover products recognizing the test condition and reacting
specifically by automatically altering their performance during the test, i.e. point a) of the ANTICSS
definition of circumvention. This means that “formally”, all cases falling under point b) and c) of
the ANTICSS definitions of circumvention, as well as cases of point a) but applied in product
categories not including the paragraph on circumvention in the Ecodesign regulation, are so far
not illegal.
This is especially discussed for those cases where manufacturer’s instructions shall be explicitly
followed according to the harmonized standard and/or the legislation with the objective to deliver
in tests accurate results in terms of repeatability (to get the same value again when measuring some
time later) and reproducibility (to get the same or similar results measured in another laboratory).
In ANTICSS, the general allowance of manufacturer’s instructions is pointed out as potential
weakness or loophole of the standard as it provides also the possibility for exploitation to achieve
more favourable results specifically in the test. Again, this is “formally” not illegal. However, these
acts correspond with the definitions of ANTICSS and thus are categorized as “circumvention” or
“borderline to circumvention” if the exploitation becomes apparent.
Aim of the ANTICSS project is not judging the legality or illegality of the cases and tested models,
but to provide the scientific basis (definitions, test results, potential impacts) for political decision
makers to decide if the results are relevant to take them into account in the future development
and revision of legislation and standards.

Ecodesign regulations (EU) 2019/1781 (electric motors and variable speed drives); (EU) 2019/1783 (small,
medium and large power transformers); (EU) 2019/1784 (welding equipment); (EU) 2019/2019 (refrigerating
appliances); (EU) 2019/2020 (light sources and separate control gears); (EU) 2019/2021 (electronic displays);
(EU) 2019/2022 (household dishwashers); (EU) 2019/2023 (household washing machines and household
washer-dryers); (EU) 2019/2024 (refrigerating appliances with a direct sales function); (EU) 2019/424 (servers
and data storage products)
5
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Conclusions and further proceedings based on the results of the ANTICSS alternative testing
Specific models that turned out being non-conforming with requirements of the Ecodesign and
Energy label regulations according to the test results of the harmonized standard are reported to
the Market Surveillance Authorities partners in the ANTICSS project for further follow up outside
the development of the project.
The general results will be further fed into the next ANTICSS work packages as follows:
•

•

•

Analysis on how the specific circumvention behaviour can be detected through laboratory
testing, as basis for capacity building of MSAs in work package WP5 (“Capacity building for
key actors in market surveillance”);
Development of strategies and guidelines on how preventing the specific types of
circumvention through the revision/improvement of the EU legislation and the relevant
harmonised standards in work package WP6 (“Conclusions from circumvention investigation
and policy recommendations”);
Preparation of results and reports to be used for communication to stakeholders and the
public in work package WP7 (”Dissemination and communications”).

In the following sections, the results of testing the respective product category, cases and models
within the ANTICSS project are described in detail.
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4 Test results – Product category ‘space heaters’
The following table shows an overview of which of the three product models was tested for the
case initially categorized as jeopardy effect in work package WP3.
Table 4-1: Overview of case and models tested in the product category space heaters

Case HEATERS 2

Model A

Model B

Model C

Tested

Tested

Tested

4.1 Case HEATERS 2
4.1.1 Description of the case
The notifying institution suspects or has the perception that the declared efficiencies for the
products on the energy labels and supporting data sheets are considerably higher compared to what
have been measured in real installations, especially in cold and humid climates, which in such case
would give the consumer misleading information.
Following the considerations reported the following factors have been identified as contributions
of a potential mismatch between the seasonal efficiency parameter measured in standard test
condition and in real installations:
1. declaration of design load and declared capacity for heating/cooling;
2. evaluation of the test when defrost occurs;
3. setting of the frequency of compressor during test.

4.1.2 Alternative testing procedure

The basic principle of an air-to-water heat pump for heaters (case ‘Heaters 2’) is rather similar to
the air-to-air heat pump as used in room air conditioners (case ‘RAC 2’) 6 , therefore only the
frequency of the compressor (see above, point 3) has been selected as parameter to develop an
alternative test method.
An alternative testing procedure for the calculation of the seasonal coefficient of performance
(SCOP) has been developed with the aim to verify the effect of the variable speed compressor on
measurements.
6

See separate ANTICSS Deliverable D18 (D4.5): Test Reports – Part 3: Room air conditioning
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In clause 11.6 of the EN 14825:2018 the compensation method is mentioned as alternative method
when the settings of appliance (e.g. frequency of inverter) are not made available by the
manufacturer. The following procedure, based on sub-clause 11.6.3 and Annex M, has been defined
as alternative testing procedure within ANTICSS:
• The heating capacity shall be determined in accordance with the direct method at the water heat
exchanger, by determination of the volume flow of the heat transfer medium, and the inlet and
outlet temperatures (clause 4.1.1 of EN 14511-3:2018);
• Refrigerant piping according to EN 14511-3:2018 and EN 14825:2018;
• Measurements uncertainties according to EN 14511-3:2018 and EN 14825:2018;
• The default value (0.9) of degradation coefficient (Cd) shall be used as indicated in EN
14825:2018;
• Measurements of electric power input measured according to EN 14511-3:2018 and EN
14825:2018;
• Pdh and COPd are determined for medium-temperature application according to the table 10 of
EN 14825:2018;
• Different to the standard procedure, in ANTICSS the test is performed in “unlocked” mode which
means the frequency of the compressor is not fixed during test.
• for a heat pump including also a water pump inverter control, if manufacturer indicates a speed
of the pump different from the maximum one to set on the control device for a given rating
condition, then this speed shall be used (EN 14511-3:2018);
• The setting of the thermostat on the indoor water(brine) side shall be as given by the
manufacturer (clause 11.6.3 of EN 14825:2018);
• The measured heating capacity shall be corrected for the heat from the circulating pump, in
accordance with EN 14511-3:2018.
• The effective power input shall be obtained from the measured power input and the corrections
from the heat from the circulating pump (clause 11.6.3 of EN 14825:2018);
• The test shall be performed in accordance with EN 14511-3:2018 considering the admissible
deviations, and uncertainties of measurement.
• A sampling interval of 15 s at the most is required in order to have real-time measurement of the
duties (heating capacity and electrical duty). Due to water(brine) temperature cycling during the
test, the heating capacity and the power input shall be obtained from a time-integration of the
energy balance on several cycles (annex M of EN 14825:2018).
4.1.3 Modifications or clarifications to the initial alternative testing procedure
The initial alternative testing procedures as described above and included in the ANTICSS report
“Alternative test methods and approaches to unmask circumvention under EU Ecodesign and
Energy labelling” (Deliverable D14) was used as a reference but the following modifications,
improvements or clarifications were considered:
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1. during the tests it was not possible set a partial load ratio (A=88%, B= 54%, C=35% and D=15%)
and the units were driven only by internal software, by the outdoor temperature and by the
setting the outlet temperature and water flow (through the pump speed, where allowed by the
unit).
2. the values of crankcase heater mode power consumption declared by the manufacturer have
been used for the calculation of SCOP in model A and where no off mode was available , the off
mode power is supposed equal to the stand-by mode power
3. In the following comments to the Deliverable D14, a modification to the alternative testing
method was proposed by EPEE:
“As mentioned already in the introduction of this paper, EPEE would welcome initiatives that
aim to improve test methods for heat pumps and other products in terms of cost, practicability
and accuracy. Indeed, a new test method should be quicker, repeatable, easy to use, and
practical for laboratories and manufacturers. It should be applicable to all products in the scope
of EN14825. EPEE believes that the responsible CEN technical committee TC113 would be the
best forum to decide on the next steps and, especially, on the timing of the evaluation and the
possible introduction of a new testing method. For example, to increase the fitness between the
test method and in-use/real-life operations, it can be advised to investigate comfort points
(dehumidification level and cold draft effect) as proposed by EPEE for the review of Lot 10.
Instead of using the compensation method, EPEE proposes to give further consideration to the
control verification procedure (CVP). This approach would support the current test methods,
mainly because it integrates a minimum frequency test. Moreover, parameters such as
compressor speed, external fan speed, position of the electronic expansion valve can be verified
and documented. The CVP approach is already used in Japan (JIS B8616:2015) for commercial
air-conditioners and was introduced in the USA (AHRI 1230). As a method which is proving to be
efficient, the CVP approach could also be further evaluated and assessed among others in view
of being considered for products within the European market.”
The method proposed was considered and the feasibility of the measurements of the following
parameters was verified during the standards tests:
•
•
•

Compressor frequency;
Fan speed;
Position of the electronic expansion valve.

These additional measurements have been carried out as far as possible reading the values on
the display of the unit or measuring the values if the measurement doesn’t affect the
performance of the products.
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4.1.4 Summary of results
4.1.4.1

Model A

The alternative tests have been performed considering the unit operating at fixed water flow rate
and fixed outlet temperature. The unit without setting worked automatically; therefore the water
flow rate was obtained, lacking the setting to operate at standard rating condition, starting from
the declared heating capacity using the formula:
𝑃𝑃𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 = 𝑞𝑞𝑙𝑙 ∗ 𝜌𝜌 ∗ (ℎ𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 − ℎ𝑙𝑙𝑙𝑙𝑙𝑙 ) ∗ 𝑘𝑘
where ql is the water flow rate.

The water outlet temperature set point of the unit was set at 55°C for all tests.
In standard tests the setting of the parameters were provided by manufacturer. The water flow rate
was obtained testing the unit according to table 14 of EN 14511-2:2018. This value of flow rate was
used for all other tests. The water pump was set to maximum value.
The parameter of the unit during this test was, as indicated by manufacturer:
Compressor frequency (Hz)

62

Expansion valve (p)

160

Fan speed (rpm)

600

The test results are detailed below:
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Table 4-2: Results of Case HEATERS 2 – Model A – Part load A (-7°C) 7
Standard test
conditions

Alternat. test
conditions

88

---

Part Load (kW)

4.59

4.31

Heating capacity (kW)

4.59

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

4.31

5.90

-22%

-27%

-6%

1.58

1.66

2.00

-21%

-17%

5%

YES

YES

1.58

1.66

Table 4-3: Parameter of the unit during testing
Standard test
conditions

Alternat. test
conditions

Compressor frequency (Hz)

69

84

Expansion valve (p)

176

128

Fan speed (rpm)

800

730

Water flow rate (l/h)

701

753

UNIT SETTING

For the standard method, the test was performed as “transient test”.

7

Outdoor heat exchanger - Inlet dry bulb temperature
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For the alternative method, the test was performed as “transient test” and the data refer to the last
defrost (3 defrost in 6 hours and 40 min) considering that during the first and second defrost the
unit turned off and turned on the compressor before defrosting (Figure 4-1).

Figure 4-1: Power input during operation

Even if the flow rate is different between standard and alternative method the working parameters
of the unit were close each other.
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Table 4-4: Results of Case HEATERS 2 – Model A – Part load B (2°C) 8
Standard test
conditions

Alternat. test
conditions

54

---

Part Load (kW)

2.79

2.62

Heating capacity (kW)

3.25

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

5.03

3.70

-12%

36%

55%

2.04

1.87

3.18

-36%

-41%

-8%

NO

NO

2.01

1.72

Table 4-5: Parameter of the unit during testing
Standard test
conditions

Alternat. test
conditions

Compressor frequency (Hz)

40

69

Expansion valve (p)

120

280

Fan speed (rpm)

730

800

Water flow rate (l/h)

701

753

UNIT SETTING

For the standard method, the test was performed as “steady state test”.
For the alternative method, the test was performed as “transient test” and the test refers to the 3rd
defrost cycle, from defrost termination to defrost termination. The air and flow conditions were
kept stable for 7 hours and 20 min; during this period the unit defrosted 6 times, with different
behaviour in each cycle. The expansion valve resulted increasingly closed with each cycle (Figure
4-2). For this test, the water outlet temperature was set at 55°C (maximum settable value).

8

Outodoor heat exchanger - Inlet dry bulb temperature

18
18
18

Test reports – Part 1: Space heaters

Figure 4-2: Power input during operation
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Table 4-6: Results of Case HEATERS 2 – Model A – Part load C (7°C)
Standard test
conditions

Alternat. test
conditions

35

---

Part Load (kW)

1.80

1.68

Heating capacity (kW)

1.79

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

5.50

2.50

-28%

120%

207%

1.88

2.58

4.52

-58%

-43%

37%

YES

NO

1.88

2.10

Table 4-7: Parameter of the unit during testing
Standard test
conditions

Alternat. test
conditions

Compressor frequency (Hz)

23

53

Expansion valve (p)

96

160

Fan speed (rpm)

450

600

Water flow rate (l/h)

701

753

UNIT SETTING

For the standard method, the test was performed as “steady state test”.
For the alternative method, the test was performed as “steady state test”. The water outlet
temperature was set at 55°C (maximum settable value) and the pump speed of the unit was set at
maximum speed (III). During test the unit worked automatically.
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Table 4-8: Results of Case HEATERS 2 – Model A – Part load D (12°C)
Standard test
conditions

Alternat. test
conditions

15

---

Part Load (kW)

0.80

0.75

Heating capacity (kW)

0.94

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

4.78

1.1

-15%

335%

409%

1.37

2.90

5.09

-73%

-43%

112%

NO

NO

1.35

1.89

Table 4-9: Parameter of the unit during testing
Standard test
conditions

Alternat. test
conditions

Compressor frequency (Hz)

11 9

41

Expansion valve (p)

96

168

Fan speed (rpm)

450

450

Water flow rate (l/h)

701

753

UNIT SETTING

For the standard method, the test was performed as “steady state test”. The frequency of the
compressor declared by manufacturer was 11Hz but using the control panel the minum frequency
settable was 14Hz.
For the alternative method, the test was performed as “steady state test”. The water outlet
temperature was set at 55°C (maximum settable value) and the pump speed of the unit was set at
medium speed (II). During test the unit worked automatically.

9

Minumum allowable setting: 14 Hz
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Table 4-10: Results of Case HEATERS 2 – Model A – Part load E (TOL -10°C)
Standard test
conditions

Alternat. test
conditions

Part load ratio (%)

100

---

Part Load (kW)

5.19

---

Heating capacity (kW)

6.08

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

---

6.60

-8%

---

---

1.75

---

1.80

-3%

---

---

NO

---

1.75

---

Table 4-11: Parameter of the unit during testing
Standard test
conditions

Alternat. test
conditions

102 10

---

Expansion valve (p)

128

---

Fan speed (rpm)

730

---

Water flow rate (l/h)

701

---

UNIT SETTING
Compressor frequency (Hz)

For the standard method, the test was performed as “steady state test”. The frequency of the
compressor declared by manufacturer was 102 Hz but using the control panel the maximum
frequency settable was 96 Hz.

10

Maximum allowable frequency: 96 Hz
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For the alternative method, the unit turned off the compressor (Figure 4-3) when the water outlet
temperature reached 55°C (Figure 4-4) therefore the test hasn’t been concluded. The air and flow
conditions were kept stable for 2 hours and 10 min; during this period the unit turn ON and OFF for
9 times; at the 4th and last cycle the unit perform also a defrost. Considering the behavior of the
unit, for heating capacity and COP at part load E (TOL) the values declared by manufacturer have
been take into account.

Figure 4-3: Power input during operation

Figure 4-4: Water Temperature Inlet & Outlet during operation
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Table 4-12: Results of Case HEATERS 2 – Model A – SCOP
Standard test
conditions

Alternat.
test
conditions

Declared

---

---

7.00

Pdesign_H (kW)

5.19

4.87

QH (kWh/year)

10720

10054

---

---

---

-6%

QHE (kWh/year)

5897

5718

4202

10

10

-3%

SCOP

1.82

1.76

---

---

---

-3%

73

70

129

10

10

-3%

Prated (kW)

Ƞs,h (%)

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

-6%

The value of Tbivalent declared by the manufacturer is -7°C; therefore, the measured capacity at
Tj=-7°C, considered as 88% of the part load, was used to calculate Pdesign_H (100% of the part load).
Where the difference between part load calculated and heating capacity measured did not fulfil the
±10% condition, the degradation coefficient (Cdh=0,9) has been used to calculate COPbin.
The value of seasonal space heating efficiency and seasonal coefficient of performance in standard
tests are close to the ones in alternative tests but different from the declared values. The
explanation is due to the unit was considered as fixed water flow rate and fixed outlet temperature
but the manufacturer declares the product as variable outlet unit; therefore the outlet temperature
changes in part loads according to table 10 of EN 14825 (no indication in the technical
documentation was found).
The standard test result seems neither in conformity with the COMMISSION DELEGATED
REGULATION (EU) No 813/2013, since the seasonal space heating energy efficiency is lower than
the declared value, nor in conformity with the COMMISSION REGULATION (EU) No 811/2013, since
the seasonal space heating energy efficiency is lower than 100 but due to the consideration above
a non conformity cannot be claimed.
The Figure 4-5 shows the differences related to the compressor frequency, the position of the
expansion valve and fan speed between the standard test and the alternative test. The heating
capacity in the standard test follows the trend of the declared values, decreasing, as expected even
if the values remain below the declared ones due to a different outlet temperature achieved during
tests. The heating capacity in alternative testing doesn’t show a decreasing trend so the part loads
defined by the standard cannot be achieved.
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Unit parameter
160
140
120

Δ values

100

80
60
40
20
0

PART LOAD A

PART LOAD B

Compressor frequency (Hz)

PART LOAD C

Expansion valve (p)

PART LOAD D

Fan speed (rpm)

Figure 4-5: Difference between settings in standard and alternative tests
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4.1.4.2

Model B

The alternative tests have been performed considering the unit operating at fixed water flow rate
and fixed outlet temperature. The unit without setting worked automatically therefore the water
flow rate was obtained, lacking the setting to operate at standard rating condition, starting from
the declared heating capacity using the formula:
𝑃𝑃𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 = 𝑞𝑞𝑙𝑙 ∗ 𝜌𝜌 ∗ (ℎ𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 − ℎ𝑙𝑙𝑙𝑙𝑙𝑙 ) ∗ 𝑘𝑘
where ql is the water flow rate.

The water outlet temperature set point of the unit was set at 55°C for all tests. The water pump
setting was set at minimum speed.
In standard tests the setting of the parameters were provided by manufacturer. The water flow rate
was obtained testing the unit according to table 14 of EN 14511-2:2018. This value of flow rate was
used for all other tests. The parameter of the unit during this test was, as indicated by manufacturer:
Compressor frequency (Hz)

160

Fan speed (rpm)

---

Pump speed

2/8

The test results are detailed below:
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Table 4-13: Results of Case HEATERS 2 – Model B – Part load A (-7°C) 11
Standard test
conditions

Alternat. test
conditions

88

---

Part Load (kW)

2.55

2.23

Heating capacity (kW)

2.55

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

2.23

2.90

-12%

-23%

-13%

1.91

1.83

2.15

-11%

-15%

-4%

YES

YES

1.91

1.83

Table 4-14: Parameter of the unit during testing
UNIT SETTING
Compressor frequency (Hz)
Fan speed (rpm)
Water flow rate (l/h)

Standard test
conditions

Alternat. test
conditions

164

12

---

600

471

353

For the standard method, the test was performed as “transient test”, with 1 defrost during the 3
hours after the equilibrium period.
For the alternative method, the test was performed as “transient test”. The air and flow conditions
were kept stable for 7 hours and 30 min; during this period the unit defrosted 6 times with 5
complete cycles. The results refer to the 3rd and 4th cycles.

11
12

Outodoor heat exchanger - Inlet dry bulb temperature
Variable (after each defrost the unit changes the frequency of the compressor)
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Table 4-15: Results of Case HEATERS 2 – Model B – Part load B (2°C) 13
Standard test
conditions

Alternat. test
conditions

54

---

Part Load (kW)

1.55

1.35

Heating capacity (kW)

1.72

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

3.37

1.80

-4%

87%

96%

2.39

2.42

3.46

-31%

-30%

1%

NO

NO

2.36

2.11

Table 4-16: Parameter of the unit during testing
Standard test
conditions

Alternat. test
conditions

Compressor frequency (Hz)

76

12

Fan speed (rpm)

---

600

471

353

UNIT SETTING

Water flow rate (l/h)

For the standard method, the test was performed as “steady state test”.
For the alternative method, the test was performed as “transient test”. The air and flow conditions
were kept stable for 7 hours and 10 min; during this period the unit defrosted 4 times with 3
complete cycles. The results refer to the 2nd cycle.

13

Outodoor heat exchanger - Inlet dry bulb temperature
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Table 4-17: Results of Case HEATERS 2 – Model B – Part load C (7°C) 14
Standard test
conditions

Alternat. test
conditions

35

---

Part Load (kW)

1.00

0.87

Heating capacity (kW)

1.36

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

4.67

1.17

16%

299%

243%

2.51

3.06

4.68

-46%

-35%

22%

NO

NO

2.42

2.13

Table 4-18: Parameter of the unit during testing
Standard test
conditions

Alternat. test
conditions

Compressor frequency (Hz)

32

94

Fan speed (rpm)

---

560

471

353

UNIT SETTING

Water flow rate (l/h)

For the standard method, the test was performed as “steady state test”.
For the alternative method, the test was performed as “steady state test”. The air and flow
conditions were kept stable for 70 min. During test the unit worked automatically.

14

Outodoor heat exchanger - Inlet dry bulb temperature
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Table 4-19: Results of Case HEATERS 2 – Model B – Part load D (12°C) 15
Standard test
conditions

Alternat. test
conditions

15

---

Part Load (kW)

0.44

0.39

Heating capacity (kW)

1.60

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

4.76

1.20

33%

297%

198%

2.96

3.35

7.25

-59%

-54%

13%

NO

NO

2.35

1.57

Table 4-20: Parameter of the unit during testing
Standard test
conditions

Alternat. test
conditions

Compressor frequency (Hz)

24

87

Fan speed (rpm)

---

560

471

353

UNIT SETTING

Water flow rate (l/h)

For the standard method, the test was performed as “steady state test”.
For the alternative method, the test was performed as “steady state test”. The air and flow
conditions were kept stable for 2 h and 10 min. The test results refer to the 70 min after equilibrium
period. During test the unit worked automatically.

15

Outodoor heat exchanger - Inlet dry bulb temperature
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Table 4-21: Results of Case HEATERS 2 – Model B – Part load E (-10°C) 16
Standard test
conditions

Alternat. test
conditions

Part load ratio (%)

100

---

Part Load (kW)

2.88

2.52

Heating capacity (kW)

2.45

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

2.23

2.76

-11%

-19%

-9%

1.83

1.76

1.94

-6%

-9%

-4%

NP

NO

1.83

1.76

Even if the operating limit temperature (TOL) defined by manufacturer is -20°C, according to clause
6.1 of EN 14825 if the declared TOL is lower than the Tdesignh of the considered climate, then the
outdoor dry bulb temperature is equal to Tdesignh for the part load condition E.
Table 4-22: Parameter of the unit during testing
UNIT SETTING
Compressor frequency (Hz)
Fan speed (rpm)
Water flow rate (l/h)

Standard test
conditions

Alternat. test
conditions

188

93

---

600

471

353

For the standard method, the test was performed as “transient test” with 1 complete cycle during
the 3 hours after the equilibrium period.
For the alternative method, the test was performed as “transient test” and the test refers to the 2nd
defrost cycle, from defrost termination to defrost termination. The air and flow conditions were
kept stable for 5 hours and 30 min; during this period the unit defrosted 4 times with 3 complete
cycles.
16

Outodoor heat exchanger - Inlet dry bulb temperature
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Table 4-23: Results of Case HEATERS 2 – Model B – SCOP
Standard test
conditions

Alternat.
test
conditions

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

---

---

3.28

---

---

---

Pdesign_H (kW)

2.88

2.52

---

---

-13%

QH (kWh/year)

5 960

5 196

---

---

---

---

-13%

QHE (kWh/year)

2 609

2 599

1 900

17

17

0%

SCOP

2.28

2.00

3.53

---

---

-12%

91

80

138

17

17

-12%

Prated (kW)

Ƞs,h (%)

The value of Tbivalent declared by the manufacturer is -7°C therefore the measured capacity at
Tj=-7°C, considered as 88% of the part load, was used to calculate Pdesign_H (100% of the part load).
Where the difference between part load calculated and heating capacity measured doesn’t fulfil the
±10% condition, the degradation coefficient (Cdh=0,9) has been used to calculate COPbin.
The standard test result seems neither in conformity with COMMISSION DELEGATED REGULATION
(EU) No 813/2013, since the seasonal space heating energy efficiency is lower than the declared
value, nor in conformity with COMMISSION REGULATION (EU) No 811/2013, since the seasonal
space heating energy efficiency is lower than 100 but the unit was considered as fixed water flow
rate and fixed outlet temperature instead of variable outlet temperature unit, as declared by
manufacturer, therefore the outlet temperature changes in part loads condition (table 10 of EN
14825) and a non conformity cannot be claimed.
Even if the tests with standard method and alternative method have been performed considering
the unit with “fixed outlet temperature” whereas the manufacturer declares the unit with “variable
outlet temperature”, the following considerations can be done:
•

•

The heating capacity (Figure 4-6) using the alternative method is far from the value obtained
in standard test and from the declared value especially decreasing the part load ratio (Figure
4-6). Using alternative method the partial loads has not achieved and in part load D (15%)
the heating capacity is higher than the declared heating capacity.
The declared coefficient of performance is far from the value obtained in standard and
alternative test especially decreasing the part load ratio (Figure 4 7). This could be explained
considering the difference in the water outlet temperature as defined in table 10 of EN
14825:2018.
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1,20

PART LOAD (%)

15

1,17

35

4,76

1,60

4,67

1,36

1,80

54

3,37

1,72

88
0,00

0,50

1,00

2,23

1,50

2,00

DECLARED

2,55

2,90

2,50

3,00

Capacity (kW)
ANTICSS

3,50

4,00

4,50

5,00

STANDARD

Figure 4-6: Heating Capacity

15

PART LOAD (%)

2,96

35

2,51

54

2,42
2,39

88
0,00

Figure 4-7: COPd

1,00

2,15
1,83
1,91

2,00

7,25

3,35
4,68

3,06
3,46

3,00

DECLARED

4,00

COPd

ANTICSS

5,00

6,00

7,00

8,00

STANDARD
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4.1.4.3 Model C

The alternative tests have been performed considering the unit operating at variable water flow
rate because the water pump operates automatically to reach a water temperature difference of
8°C and variable outlet temperature because the unit change automatically the water outlet
temperature as function of the outdoor temperature (Figure 4-8).
In standard tests the setting of the parameters were provided by manufacturer.

water-dependent heating

water outlet temperature

52 52

30
-8

-3

2

Outdoor temperature

7

30

12

Figure 4-8: Variable outlet temperature
According to clause 6.4.1 of EN 14825 since the control provides an outlet temperature dependant
from the outdoor air temperature, the variable outlet temperature (Toutlet,average) have been
determined according to following equation:
𝑇𝑇𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜,𝑎𝑎𝑎𝑎𝑎𝑎 = 𝑇𝑇𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + �𝑇𝑇𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜,𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 𝑇𝑇𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖,𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 � ∗ 𝐶𝐶𝐶𝐶

[1]

The test results are detailed below:
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Table 4-24: Results of Case HEATERS 2 – Model C – Part load A (-7°C) 17
Standard test
conditions

Alternat. test
conditions

88

---

Part Load (kW)

5.34

5.08

Heating capacity (kW)

4.38

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

5.01

6.5

-33%

-23%

14%

1.39

1.65

2.1

-34%

-21%

19%

NO

YES

1.41

1.65

For the standard method, the test was performed as “transient test”. Due to the behaviour of the
unit it was not possible to perform the test fulfilling the test tolerances specified in EN14511-3:2018.
For the alternative method, the test was performed as “transient test” with one complete defrost
cycle during 3 hours; during defrost the unit increase the speed of the water pump. The compressor
and the water pump worked automatically during the test.
Table 4-25: Results of Case HEATERS 2 – Model C – Part load B (2°C) 18
Standard test
conditions

Alternat. test
conditions

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

54

---

Part Load (kW)

3.25

3.09

Heating capacity (kW)

5.07

5.04

4.30

18%

17%

-1%

3.31

2.81

3.16

5%

-11%

-15%

10% condition fulfilled
(EN 14825 §8.7.3)

NO

NO

COPbin

3.14

2.64

Part load ratio (%)

COPd (at measured
capacity)

17
18

Outodoor heat exchanger - Inlet dry bulb temperature
Outodoor heat exchanger - Inlet dry bulb temperature
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For the standard method, the test was performed as “steady state test”. The water outlet
temperature was adapted according to equation [1].
For the alternative method, the test was performed as “transient test”. The air and flow conditions
were kept stable for 6 hours and 40 min; during this period the unit defrosted 8 times and turn off
3 times with differen behavior in each cycle (Figure 4-9). The results refer to the 3 complete cycles
between 2 shotdowns (Figure 4-10). During the defrost the unit increased the speed of the water
pump (Figure 4-11).

Figure 4-9: Power input

Figure 4-10: Power input
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Figure 4-11: Water flow rate
Table 4-26: Results of Case HEATERS 2 – Model C – Part load C (7°C) 19
Standard test
conditions

Alternat. test
conditions

35

---

Part Load (kW)

2.09

1.99

Heating capacity (kW)

2.53

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

9.93

2.7

-6%

268%

292%

4.14

4.24

4.32

-4%

-2%

2%

NO

NO

4.06

3.03

For the standard method, the test was performed as “steady state test”. The water outlet
temperature was adapted according to equation [1].
For the alternative method, the test was performed as “steady state test”. During test the unit
worked automatically (including compressor and water pump).

19

Outodoor heat exchanger - Inlet dry bulb temperature
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Table 4-27: Results of Case HEATERS 2 – Model C – Part load D (12°C) 20
Standard test
conditions

Alternat. test
conditions

15

---

Part Load (kW)

0.93

0.88

Heating capacity (kW)

3.09

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

11.37

3.10

0%

267%

268%

5.58

6.25

6.13

-9%

2%

12%

NO

NO

4.53

2.86

For the standard method, the test was performed as “steady state test”. The water outlet
temperature was adapted according to equation [1].
For the alternative method, the test was performed as “steady state test”. During test the unit
worked automatically (including compressor and water pump).
Table 4-28: Results of Case HEATERS 2 – Model C – Part load E (-8°C) 21
Standard test
conditions

Alternat. test
conditions

92

---

Part Load (kW)

5.58

5.30

Heating capacity (kW)

3.37

Part load ratio (%)

COPd (at measured

capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

20
21

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

4.26

5.30

-36%

-20%

26%

1.19

1.41

1.94

-39%

-27%

18%

---

---

1.19

1.41

Outodoor heat exchanger - Inlet dry bulb temperature
Outodoor heat exchanger - Inlet dry bulb temperature
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For the standard method, the test was performed as “transient test”. The variable outlet has been
calculated by interpolation from Tdesignh and the temperature which is closest to TOL (53.11°C).
For the standard method, the test was performed as “transient test” with 1 complete cycle during
the 3 hours after the equilibrium period. During test the unit worked automatically (including
compressor and water pump) and the speed of the water pump is increased during defrost. The
variable outlet has been calculated by interpolation from Tdesignh and the temperature which is
closest to TOL (53.11°C).
Table 4-29: Results of Case HEATERS 2 – Model C – Part load F (-6°C) 22
Standard test
conditions

Alternat. test
conditions

85

---

Part Load (kW)

5.11

4.86

Heating capacity (kW)

5.11

Part load ratio (%)

COPd

(at measured capacity)
10% condition fulfilled
(EN 14825 §8.7.3)
COPbin

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

4.86

6.7

-24%

-27%

-5%

1.68

1.69

2.12

-21%

-20%

1%

OK

OK

1.68

1.69

For the standard method, the test was performed as “transient test”. The variable outlet has been
calculated by interpolation between upper and lower temperatures which are closest to Tbivalent.
For the standard method, the test was performed as “transient test” with 2 complete cycle during
the 3 hours. During test the unit worked automatically (including compressor and water pump) and
the speed of the water pump is increased during defrost. The variable outlet has been calculated by
interpolation between upper and lower temperatures which are closest to Tbivalent (50,89°C).
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Table 4-30: Results of Case HEATERS 2 – Model C – SCOP
Standard test
conditions

Alternat.
test
conditions

Declared

Standard
vs
declared

Alternat.
vs
declared

Alternat.
vs
standard

---

---

8.00

---

---

---

Pdesign_H (kW)

6.04

5.75

QH (kWh/year)

12 479

11 870

---

---

---

---

QHE (kWh/year)

4 262

4 798

5 219

-18%

-8%

13%

SCOP

2.93

2.47

---

---

---

16%

Ƞs,h (%)

117

99

124

-6%

-20%

-15%

Prated (kW)

-5%

The value of Tbivalent declared by the manufacturer is -6°C therefore the measured capacity at
Tj=-6°C, considered as 85% of the part load, was used to calculate Pdesign_H (100% of the part load).
Where the difference between part load calculated and heating capacity measured does not fulfil
the ±10% condition, the degradation coefficient (Cdh=0,9) has been used to calculate COPbin.
During standard tests even following the instruction of the manufacturer the unit showed a strange
behaviour and it did not reach a stable operating condition; therefore, the test tolerances at part
loads A, E, F have not been met.
Even if the standard test results cannot be used to demonstrate the compliance with the
COMMISSION DELEGATED REGULATION (EU) No 813/2013 and the COMMISSION REGULATION (EU)
No 811/2013, the seasonal space heating energy efficiency calculated using the data measured is
lower than the declared value by not more than 8 % and it is higher than 100.
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4.1.5 Conclusions about this case
This case was initially categorized as a “jeopardy effect” according to the definition of jeopardy
effects included in section 2 of this report:

“Jeopardy effects encompass all aspects of products or test instructions, or interpretation of test
results, which do not follow the goal of the EU ecodesign and/or energy labelling legislation of
setting ecodesign requirements and providing reliable information about the resource consumption
and/or performance of a product. These effects may not be classified as circumvention, but become
possible due to loopholes or other weaknesses in standards or regulations.”
The test results of model A and model B have been affected by considering the unit as “fixed water
outlet temperature” instead “variable water outlet temperature”. For all the models, the deviations
among standard test results, alternative test results and declared values are relevant but the applied
ANTICSS test methods result into substantial deviations of the method itself (partial load ratios are
not achieved); therefore the test results of the harmonised standard and the alternative test
method are not comparable for the purposes of the project and they cannot be used to classify a
specific case as circumvention.
The additional measurements proposed by EPEE, carried out both in standard and alternative tests,
could give a more accurate indication on what is the difference between the working points in term
of operation of the compressor, fan and expansion valve; but also with these information it could
be difficult to get a conclusion about suspicious behaviour, e.g decreasing lifetime of appliances if
these settings would also be applied in real-life for a long period.
During the analysis of the products a potential loophole has been observed. The standard EN 14825
defines different outlet temperatures at the indoor heat exchanger if the product is defined as
“variable outlet temperature unit”. In Table 4-31, the partial loads are defined in medium
temperature application for the average heating seasons and the outlet temperature target, from
part load A to D, decreases from 52°C to 30°C if the unit is considered “variable” instead of 55°C if
the unit is considered “fixed”.
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CONDITION

Table 4-31: Part load conditions for air-to-water(brine) units in medium temperature application
for the average heating seasons
Part load ratio (%)

Outdoor heat exchanger

Indoor heat exchanger

Formula

Average

Outdoor air
dry (wet)
°C

Exaust air
°C

Fixed
outlet
°C

Variable
outlet
°C

A

(-7 - 16) /

88

-7 (-8)

20 (12)

55

52

54

2 (1)

20 (12)

55

42

35

7 (6)

20 (12)

55

36

15

12 (11)

20 (12)

55

30

---

TOL

20 (12)

55

23

---

Tbiv

20 (12)

55

24

(Tdesignh −16)

B

(+2 - 16) /
(Tdesignh −16)

C

(+7 - 16) /
(Tdesignh −16)

D

(+12 - 16) /
(Tdesignh −16)

E

(TOL - 16) /
(Tdesignh −16)

F

(Tbiv - 16) /
(Tdesignh −16)

Figure 4-12 shows the curve of the water outlet temperature according to Table 4-31 and the
corresponding values messured during standard and alternative tests.

Variable outlet shall be calculated by interpolation from Tdesignh and the temperature which is closest to the TOL.
Variable outlet shall be calculated by interpolation between the upper and lower temperatures which are closest
to the bivalent temperature.
23
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Water Outlet Temperature

PART LOAD A

PART LOAD B

STANDARD FIXED OUTLET
ANTICSS TEST

PART LOAD C

PART LOAD D

STANDARD VARIABLE OUTLET
STANDARD TEST

Figure 4-12: Variation of the water outlet temperature
The lower value of the outlet temperature could entails a higher value of performance at the specific
part load.
This aspect is not well defined also in the Regulations indeed the COMMISSION REGULATION (EU)
No 811/2013, in Annex III, specifies to include in the energy label the seasonal space heating energy
efficiency class under average climate conditions for medium-temperature application; this
information is inserted in the section represented by the indication of 55°C (Figure 4-13).

Figure 4-13: Heat pump space heaters, except low-temperature heat pumps, in seasonal space
heating energy efficiency classes A++ to G
Furthermore, the Annex V of the Regulation specifies the technical parameters (table 8) to include
into technical documentation but there is no information required concerning the water outlet
temperature (fixed or variable).
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4.2 Summary of results of this product category
The following table provides a summary of the results of the case and models tested in the product
category ‘space heaters’.
For Model C, the test tolerances at the part loads A, E and F using the setting provided by the
manufacturer did not meet the values specified in EN 14511-3:2018; therefore, a verdict about the
conformity to the Ecodesign and Energy labelling Regulations cannot be expressed. For Model A and
Model B, the test results have been affected by considering the unit as “fixed water outlet
temperature” instead of a “variable water outlet temperature”; therefore, a statement concerning
the results cannot be claimed.
Table 4-32: Overview of standard test results of cases and models tested
Standard test
Standard test

Model A

Model B

Results not assessable

Results not assessable

Model C
Results not assessable*

* Additional settings should be required to the manufacturer in order to obtain results meeting the tolerance
requirements.

The general case HEATERS2 was initially categorised as “jeopardy effect”. For the tested models the
deviations of the standard and alternative test results are relevant, however, the alternative
method in which the frequency of the compressor is not fixed during test, resulted in substantial
deviations compared to standard method; therefore a classification of the suspicious behaviour
according to Figure 3-1 cannot be used. Furthermore, for Model A and B, the tests performed setting
the water outlet temperature as fixed (55°C) instead of as variable make the comparison between
results and declared values not assessable, introducing a further uncertainty for the evaluation of
the effectiveness of the alternative method.
Considering that the specific behaviour is not relating only to the selected models but rather to the
standard conditions not representative for daily life operation of the appliances, the general case
HEATERS 2 can rather be classified as "missing representativeness of the standard" instead of
"jeopardy effect".
Table 4-33: Overview of alternative test results of cases and models tested
Alternative test

Model A

Model B

Model C

Results not assessable**

Results not assessable**

Results not assessable**

Case HEATERS 2
Missing representativeness
of the standard

** The alternative test procedure finally turned out to be unsuitable to disclose the suspicious behaviour, even
considering the deviations applied during testing, also with respect to standard one.
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