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European foreword

This document (EN 17645:2022) has been prepared by Technical Committee CEN/TC 402 “Domestic
pools & spas”, the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by February 2023, and conflicting national standards shall
be withdrawn at the latest by February 2023.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the United
Kingdom.
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Introduction

The majority of our energy is generated by the use of finite global resources. This process is also
producing waste products and harmful emissions.

Every product has an impact on the environment during all the stages of its life cycle, such as, for example,
the extraction of resources, the acquisition of raw materials, production, distribution, use and end-of-life
processing, including final disposal. These impacts range from light to significant, may be short- or long-
term, and occur on a global, regional or local scale.

The need to improve the environmental performance efficiency of a product that may occur in all the
stages of its life is recognized around the world. The environmental performance efficiency of products
can be increased by taking environmental questions into consideration.

There are already many standards, directives, scientific documents, etc. pertaining to the environmental
impact and the sustainability of products.

The environmental performance efficiency is assessed according to, amongst other things, principles of
honesty, transparency, comparability and completeness, and by taking all the stakeholders into
consideration. The requirements applying to functionality, quality, design and suitability which are
essential for domestic swimming pools, are important indicators to be taken into account, in addition to
considerations related to these environmental performances and their sustainability.

In the light of existing documents (ISO Guide 64, CEN Guide 4, etc.), this is the reason why it seemed
necessary to develop a standard covering criteria applying to the environment and sustainability in order
to:

— address the environmental performances of domestic swimming pools in order to fill the gap in this
field;

— improve the efficiency of the products on the market and encourage the development of energy-
efficient and environmentally-friendly products;

— promote good practice in terms of sustainability (energy and water savings, reduction of waste and
noise, etc.).
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1 Scope
This document specifies the design and use requirements, the test methods and the scales of classification
of the environmental performance when using a domestic swimming pool.

This document is applicable to outdoor pools, as defined in EN 16582 (all parts), intended to be
permanently installed, and shall be read jointly with the latter.

This document allows the evaluation of the environmental performance efficiency of the use of domestic
swimming pools.

NOTE1  This document only covers the operational phase of the basin. All the other stages of the product life
cycle, such as the extraction of resources, the acquisition of raw materials, production, distribution, use and end-of-
life processing, including final disposal, are not covered by this document.

This document does not apply to:

— domestic indoor swimming pools and their specific functions of buildings housing such as air
treatment or the lighting or insulation of the buildings, etc.;

— domestic spas covered by EN 17125, or their specific equipment;

— swimming pools for public use covered by EN 15288-1, or their specific equipment;

— spas for public use, or their specific equipment;

— mini-pools covered by EN 16927, or their specific equipment;

— paddling pools covered by EN 71-1 and EN 71-8, or their specific equipment;

— non-permanently installed pools covered by EN 16582 (all parts).

NOTE 2  This document does not cover non-permanently installed pools, due to the fact that absolute majority of
these types of pools are not equipped with heating, and are operated and used only for relatively short time periods
(range of 3-4 months). Moreover, the power consumption of pumps used are usually low (range of less than 1 kWh

per day).

Nevertheless, to ensure a future objective comparison also with these types of pools and other
permanently installed pools, a calculation method for non-permanently installed pools will be
established and considered in the next revision of this document.

This document also does not apply to the following equipment:
— personal hygiene devices, such as showers or footbaths, or their specific equipment;

— devices for water features, such as water play equipment or fountains, or their corresponding specific
equipment (dedicated pumps, etc.).

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 16582-1:2015+A1:2021, Domestic swimming pools - Part 1: General requirements including safety and
test methods

Documents

Document Sharing Hub
6

Full document details: BS EN 17645:2022


http://www.avadocuments.com/doc/bs-en-17645-2022
http://www.avadocuments.com/doc/bs-en-17645-2022

EN 17645:2022 (E)

EN 16713-1:2016, Domestic swimming pools - Water systems - Part 1: Filtration systems - Requirements
and test methods

EN 16713-2, Domestic swimming pools - Water systems - Part 2: Circulation systems - Requirements and
test methods

EN 16713-3:2016, Domestic swimming pools - Water systems - Part 3: Water treatment - Requirements

EN ISO 3744, Acoustics - Determination of sound power levels and sound energy levels of noise sources using
sound pressure - Engineering methods for an essentially free field over a reflecting plane (1SO 3744)

EN 12102-2:2019, Air conditioners, liquid chilling packages, heat pumps, process chillers and dehumidifiers
with electrically driven compressors - Determination of the sound power level - Part 2: Heat pump water

heaters

EN 50564, Electrical and electronic household and office equipment - Measurement of low power
consumption

EN ISO 6946, Building components and building elements - Thermal resistance and thermal transmittance
- Calculation methods (1SO 6946)

EN ISO 10211:2017, Thermal bridges in building construction - Heat flows and surface temperatures -
Detailed calculations (1SO 10211:2017)

EN 14500, Blinds and shutters - Thermal and visual comfort - Test and calculation methods
EN ISO 20361, Liquid pumps and pumps units - Noise test code - Grades 2 and 3 of accuracy (1SO 20361)

EN 14511-3:2018, Air conditioners, liquid chilling packages and heat pumps for space heating and cooling
and process chillers, with electrically driven compressors - Part 3: Test methods

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 16582-1:2015+A1:2021 and the
following apply. ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

— ISO Online browsing platform : available at https://www.iso.org/obp

— IEC Electropedia : available at https://www.electropedia.org/

3.1
indoor swimming pool
swimming pool intended for bathing, situated inside a building and covered by a fixed or mobile roof

Note 1 to entry: A basin under a shelter or a cover is not considered to be an indoor pool.

[SOURCE: EN 15288-1:2018, modified]

3.2
outdoor swimming pool
swimming pool in the open air and intended for bathing

[SOURCE: EN 15288-1:2018, modified]
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3.3

inground swimming pool

swimming pool designed to be installed in the ground, with structural elements that ensure intrinsic
resistance to internal and external pressures

Note 1 to entry:  In the present document IGS is related to the inground pool structure.
[SOURCE: EN 16582-1:2015+A1:2021, 3.5, modified with deletion of "kit" and addition of a note]

3.4

aboveground swimming pool

swimming pool designed to be placed on the ground or any suitable flat horizontal surface, with
structural elements that ensures intrinsic resistance to internal pressures

Note 1 to entry:  In the present document AGS is related to the aboveground pool structure.
[SOURCE: EN 16582-1:2015+A1:2021, 3.6, modified with deletion of "kit" and addition of a note]

3.5
non-permanently installed pool
swimming pool intended to be temporarily installed (e.g. summer time)

3.6

cover

element for pools designed to cover the water in the pool, floating on or placed above the surface up to
the deck level of the pool

3.7
lighting system
system made up of a light and a lamp compatible with the light

[SOURCE: Regulations EU 1194/2012 and EU 874/2012]

3.8

rated power

value of the electric power in Watts used to specify a lamp and established for a specified set of operating
conditions

[SOURCE: Regulations EU 1194/2012 and EU 874/2012]

3.9

operation of the pool

actions required to operate and use the swimming pool, after the basin is filled with water for the first
time

3.10

index of solar heat gain

S

capacity of an envelope to transmit the energy from solar radiation to a medium

Note 1 to entry:  The index S is expressed in W/mz.

Note 2 to entry:  The higher the index S, the more of said radiation is transmitted by the envelope and the greater
the environmental performance efficiency is.
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3.11

index of thermal insulation

I

capacity of an envelope to transfer heat from a warm medium to a cold medium by conduction

Note 1 to entry:  The index I is expressed in W/m2.

Note 2 to entry:  The higher the index /, the lower the insulating property of the envelope (the more it allows for
the transfer of heat loss) and the greater the negative environmental performance efficiency.

3.12

index of thermal loss by evaporation

E

capacity of an envelope to limit heat loss, due to the evaporation of water, from a warm liquid water
medium to a colder air medium

Note 1 toentry:  The index E is expressed in W/m?Z2.

Note 2 to entry:  The higher the index E, the greater the evaporation and the greater the negative environmental
performance efficiency.

3.13

natural thermal balance

NTB

power of thermal phenomena representing the natural capacity to cause a medium separated from
another medium by an envelope to naturally lose or gain energy, without any input of heat from a heating
device

Note 1 to entry:  The natural heat balance is expressed in W/ m2,

Note 2 to entry:  The absolute value of the NTB indicates the speed at which heat exchanges (losses and gains)
take place. The higher the value, the higher the speed of the exchanges.

Note 3 to entry:  The positive or negative value of the NTB indicates whether gains warm up the water in the
swimming pool (positive) or whether losses cause the water in the swimming pool to become colder (negative).

3.14
sound power level

Lwa
measurement of the total time-averaged sound energy emitted into the air by a source, weighted by a
coefficient A and measured in Watts (W) relative to 1 pW, as defined in EN ISO 3744

Note 1to entry:  This value is usually expressed as a weighted sound power level A, Lyy,, in decibels (dB).

Note 2 to entry:  The measurement of the sound power level is independent of the acoustic environment of the
machine.

3.15

guaranteed sound power level

value of the sound power level determined according to the requirements stated in this document,
including uncertainty due to variations in production and the measurement procedures
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3.16

seasonal coefficient of performance

Scop

overall performance coefficient of the device, representative of the entire designated heating season

[SOURCE: EN 14825:2018, 3.1.70, modified]

3.17

coefficient of performance

cop

ratio of the heating capacity to the effective power input of the unit

Note 1 to entry: Expressed in Watt/Watt.
[SOURCE: EN 14511-1:2018, 3.37, modified]

3.18

staged heat pump

heat pump capable of modifying its delivered power by changing the flow rate-volume of the refrigerant
fluid in a series of no more than two stages

3.19

variable-capacity heat pump

heat pump capable of modifying its delivered power by changing the compressor speed and
consequently, the flow rate-volume of the refrigerant fluid in a series of at least three stages

3.20

fixed-capacity heat pump

heat pump incapable of modifying its delivered power by changing the flow rate-volume of the refrigerant
fluid

3.21

standby mode

status of a powered up electrical device, ready for use and waiting for its main function(s) to be activated
by a measured parameter or by the user

Note 1 to entry:  Being ready for use may require the associated functions and operations, such as the display,
parameter measurement, reception or waiting for data, limited activity of a microcontroller, etc. to be activated.

3.22

stop mode

status of an electrical device whose main function(s) is/are inactive, whether the device is powered up
or not, further to deliberate action by the user, and the residual absorbed power of which is below 0,01 W

Note 1 to entry: ~ When in stop mode, the main function(s) of the device can only be activated through deliberate
action taken by the user.

3.23
active mode
status of an electrical device whose main function(s) is/are being executed

EXAMPLE A heat pump that is heating or cooling, an electrochlorination system that is producing chlorine, a
pH regulator that is injecting a pH corrector, etc.
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3.24

filtration system

all of the equipment suitable for the volume of water to be filtered, generally consisting of a filtration unit,
a return/suction system, a skimmer and, if necessary, hydraulic connections

[SOURCE: EN 16713-1:2016, 3.14]

3.25
hydraulic connections
couplings, pipes and watertight equipment required for operating water circulation systems

EXAMPLE Hydraulic connections between the different components of a filtration unit or between the
filtration unit and the basin.

[SOURCE: EN 16713-1:2016, 3.18]

3.26

filtration unit

assembly made up of a pump, generally centrifugal, a filter body and one or more filter elements or a
mass of granular filtering material which retains the suspended solids from the swimming pool water
circulating through it

Note 1 to entry:  The pump may be placed before or after the filter.
Note 2 to entry:  The filter may be closed or open, out of the water or submerged.
[SOURCE: EN 16713-1:2016, 3.16]

3.27

solar collector

exchange device exposed to solar radiation, through which the swimming pool water circulates, and in
which the solar radiation directly transfers its heat to the water

Note 1 to entry:  The device may be connected to the hydraulic filtration circuit of the swimming pool, or installed
separately from it.

Note 2 to entry:  Ifthe device is connected, the swimming pool pump may be powerful enough to pump the water
through the device, or it may be assisted by an auxiliary pump.

3.28
booster pump
pump dedicated to pressure cleaners, designed to deliver high pressure with low flow

4 Design, evaluation and operational requirements for swimming pool
equipment / functions

4.1 General
4.1.1 Objectives

This document guides manufacturers in the design and evaluation of equipment for domestic swimming
pools, in order to improve their environmental performance efficiency. It also enables distributors /
installers to promote this same equipment, which is more environmentally virtuous, through a
comprehensive evaluation of the basin that allows buyers to compare several solutions, in terms of each
equipment item as well as the complete basin.
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Manufacturers / installers that do not provide all of the environmental performance characteristics
required by this document for the type of product concerned, cannot claim to comply with this document.

4.1.2 Electrical consumption of equipment not connected to the mains
4.1.2.1 Battery-powered equipment

The environmental performance efficiency evaluation (absorbed power, electrical consumption, etc.) of
battery-powered electrical equipment that is recharged from the mains is to be considered in the same
way as a device connected directly to the mains. Only the electrical characteristics of the accumulator(s)
are to be taken into consideration to determine the environmental performance efficiency.

4.1.2.2 Renewable self-powered equipment
Electrical equipment powered by standalone and renewable energy sources (not connected to the mains)

shall also be taken into consideration, because their environmental performance efficiency from an
energy conservation perspective is more desirable.

The supply of power to this equipment from a standalone renewable source is indicated by a special
pictogram that shall appear in the various communication materials (see Clause 6).

NOTE Only standalone power sources using renewable energies are taken into consideration. Standalone
power sources using fuels are excluded.
4.2 Measurement of electric power

4.2.1 Absorbed power in active mode

The electric power absorbed by the equipment concerned is measured using a wattmeter on the mains
power supply of the equipment during a phase of maximum absorbed power under stable thermal and
functional conditions.

If the equipment is covered by a European reference standard defining specific conditions of absorbed
power measurements, these specific conditions should apply.

The designer / manufacturer shall determine and declare the maximum absorbed power with reading
the continuous power in a typical complete operating cycle, with all functions activated and, in the
configuration, resulting in maximum absorbed power. Transient phenomena, in particular when starting
up the equipment, are excluded from the maximum absorbed power cycle to be taken into consideration.

In order to avoid false readings or interpretations, adapted measurement equipment shall be used,
depending on the physical magnitudes and the product technology (e.g. true RMS for variable speed
drive).

The maximum absorbed power in active mode of any additional equipment shall be considered.
Measurements are taken using apparatus with an accuracy classification of at least 1,5.

The announced value is the average of eight of a series of ten measurements lasting at least 10 s, from
which the two extremes are eliminated.

The announced value is rounded to 1 % of the measured value.

4.2.2 Absorbed power in standby mode

4.2.2.1 General
Where appropriate, the consumption in standby mode of each electrical equipment item applicable to the
basin shall be evaluated by measuring the electric power absorbed by the equipment in this mode.

The electrical equipment concerned may be:
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— heating equipment;

— water treatment equipment;

— basin covers;

— lighting;

— filtration pumps (e.g. with electronic variators, built-in programmers, etc.).

Between the stop and standby modes defined by the manufacturer, the mode in which the electrical
consumption is higher shall be taken into consideration in the evaluation of the power in standby mode,
according to this document.

No evaluations are made of the energy performance in standby mode and stop mode.

4.2.2.2 Evaluation of power in standby mode

The power absorbed in standby mode shall be measured according to EN 50564.

4.2.2.3 Information for users

The manufacturer shall publish the power absorbed in standby mode, as measured in 4.2.2 (see Clause 5).

4.3 Water consumption

4.3.1 General

This chapter covers the following aspects:

— filling and / or refilling waters;

— the impact of the operation of the pool on water consumption (treatment, backwashing);

— taking into account natural phenomena on water consumption.

To improve environmental performance efficiency on water consumption, it is recommended to use

systems that allow to:

— minimize the evaporation phenomenon;
— maximize natural water inputs (e.g. rainwater).
4.3.2 Filling / topping up the basin

The water used to fill or top up the basin shall meet the recommendations in EN 16713-3:2016, 4.2.

It is allowed to use sources other than the public water network (rainwater, well water, etc.), provided
that this water complies with the limits set, has not been polluted by external elements beyond the limits
laid down in EN 16713-3:2016, 4.2.

A specific collection system shall be used to collect rainwater properly.

The water balance (pH, TA, TH, TDS) in the basin should be measured and corrected, following any water
addition and in particular when large amounts of rainwater are involved.

The pool decks shall be designed so that run-off water does not flow into the basin.

If the basin is equipped with an automatic filling system, the following requirements apply:
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— the water inlet shall be equipped with a stop valve, preferably manual, upstream of the automatic
filling system, to avoid unnecessary consumption when the basin is not being operated as usual;

— the water inlet shall be equipped with a disconnection air gap function to prevent any water
returning from the basin into the mains;

— the automatic filling system shall be regularly tested to make sure that it is in proper working order.
An independent water meter should be installed on the water inlet to monitor the water consumption of

the swimming pool (to check for a leaking basin, for example).

4.3.3 Backwash and drainage water

4.3.3.1 General

The drainage or backwash water can be evacuated through different channels, according to the applicable
local regulation:

— into the public sewer system;
— into the communal rainwater network.

The installer of the basin shall liaise with the pool owner regarding as to who makes contact the local
authority for information about the means of discharging water into the public sewer network or the
communal rainwater network (e.g. location, acceptable volume, etc.).

The minimum total volume for the annual draining of the basin shall be considered according to the
requirements of 4.3.3.4.

All measures shall be taken to avoid overloading the evacuation networks during periods of heavy
rainfall.

The water from the basin shall not be discharged, without neutralization (e.g. biocide, active chlorine,
Adsorbable Organic Halogen) or any other specific treatment, directly into natural aquatic ecosystems,
as doing so negatively impacts the environment.

If the swimming pool is located on land belonging to a house that is connected to an individual sewer
system (e.g. a septic tank), the means of evacuating the drainage or backwash water shall not be
connected to this type of system.

The drainage or backwash water can also infiltrate the soil of the property, depending on the
characteristics of the land (type, slope, etc.), and subject to authorization by the competent authorities
and under the conditions they specify:

— Dby spreading, or

— into a sump; the capacity of this sump shall be adapted to the total volume of the basin. A sump with
a capacity equal to 5 % of the total volume of the basin is recommended.

In accordance with the applicable local rules, the sump shall be located at a minimum distance from any
water catchment points. Failing this, the minimum distance shall be 30 m.

Draining or backwashing shall be conducted with care to avoid any risk of accidental pollution of the
surrounding ecosystems.

4.3.3.2 Influence of water treatment

The water in the basin shall be regularly analysed and treated to avoid any deterioration requiring the
addition of high quantities of treatment products.
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The substances in the treatment products used to treat the water should comply with the applicable
standards and regulations.

Only products intended for use in swimming pools shall be used.

The physico-chemical properties of the water should meet the requirements and recommendations of
EN 16713-3:2016, 4.3.

The addition of chlorine stabilizers to the water in the basin should be limited. Large quantities can
neutralize the action of the chlorine and are harmful to the environment.

Certain chemicals, such as copper-based algicides, break down slowly and so their use should be limited,
because they can find their way into rivers and streams due to their longevity.

Only products adapted to the water in the basin at a given point in time should be used. Therefore, the
use of multi-action products without taking special precautions is to be avoided.

NOTE At the time of writing this document, the use of copper/silver (incompatible with some equipment) is
banned in some European countries. In some other European countries its effectiveness is being reviewed.

4.3.3.3 Cleaning and backwash water

The choice of filter affects the water consumption.

Filters with a backwash system consume a certain quantity of the water in the swimming pool, unlike
filters that do not need to be backwashed, but rather to be cleaned (use of water from other sources).
This operation should be considered as contributing in part or in full to the minimum annual renewal, as
specified in 4.3.3.4.

The frequency of washes and, therefore, the quantity of water that is necessary, depends on the capacity
of the filter.

Pre-filtration systems without a filter medium (such as cyclonic separators) or with a filter medium (pre-
filter sock bags) can reduce the frequency of washes by capturing certain particles.

Depending on the type of environment (wooded, dusty) the installation of a cover on the surface of the
water should be considered in order to reduce the impact of the debris getting into the pool water.

Backwashing shall not take place when the water is heavily loaded with treatment products (for example,
after curative treatment).

With DE filters, a separator tank should be installed at the waste outlet of the filter in order to recover
the DEs when backwashing.

Special attention shall be paid to the place where the cartridges are cleaned to avoid unwanted spreading
of the washing water in the environment.

4.3.3.4 Drainage water
A part of the total volume in the basin should be renewed every year. The remaining part of the swimming

pool water can be kept, if the total volume of water is maintained and treated in accordance with the
provisions of EN 16713-3.

NOTE1 At the time of writing of this document, there are no regulations specifying the drainage frequency of
domestic swimming pools.

NOTE 2  The yearly amount of refresh water is usually a third of the total volume of the basin.

A way of renewing this part of the total water volume, could be by regularly replacing the backwash water
or waste water (e.g. vacuum cleaner) with fresh water when needed.
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Any treatment/addition of chemicals or use of neutralizing products in the water in the basin shall be
stopped at least two weeks before scheduled draining operations, insofar as the use of neutralizing
products is not harmful to the environment.

This rest period avoids the main risks to ecosystems and to aquatic life due to the release of chlorine or
other treatment products, such as stabilizers, algicides and salt. There may be traces of these products in
the drainage system.

NOTE 3 Itis also possible to call on an appropriate professional (e.g. water disposal professional).

Swimming pools shall never be drained without professional advice. If the basin needs to be drained, the
specific rules or instructions shall be followed.

NOTE 4  Specific precautions (stipulated by the manufacturer/ installer) can be taken if the swimming pool is
drained, to maintain the structure in place (with props, if necessary), otherwise deformation due to external
pressure may occur.

4.3.4 Water losses due to evaporation

During the typical 5 months bathing period scale, on uncovered outdoor basins exposed to winds of 1 to
4 m/sec. and containing water at between 25 °C and 28 °C, an average daily volume of losses during the
bathing season of 6 1/m? (6 mm/24 h) should be taken into consideration.

For any given air temperature and wind speed, the warmer the water is the higher the water losses will
be.

For any given water temperature and wind speed, the warmer the air is the lower the water losses will
be.

For any given air temperature and water temperature, the higher the wind speed is, the higher the water
losses will be.

The basin should be covered with a swimming pool cover to limit this type of water loss, when the pool
is not in use.

The Real Coverage Index of the cover (see 4.5.3.2.5) corresponds to the evaporation reduction coefficient
(expressed as a %) and is used to quantify the limiting effect on this phenomenon.

Moreover, the environment of the basin should be arranged to protect the surface of the water from the
wind, which speeds up evaporation, while avoiding the use of plants that may unnecessarily pollute the
basin.

4.3.5 Rejects or losses

The water losses of the basin structure (including the watertight system) shall be quantified and classified
according to the requirements of EN 16582-1, and shall be measured and classified according to the
methodology described in this document.

The basin should be covered with a swimming pool cover to limit losses due to evaporation (especially if
the pool is heated).

It is recommended to check the condition of the equipment, pipes, pump(s), water collection parts and
sealing materials (liner, gelcoat, for example) at least once a year to prevent the risk of leaks, by following
the appropriate means given by the manufacturer.

4.3.6 Influence of rain water
The supply of fresh water by rain can be taken into account as a diluting factor and therefore participating

in the annual need for renewal as described in 4.3.3.4, while increasing the consumption of treatment
products.
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In the case of a basin equipped with a cover, the possible impact of the cover on the arrival of this
rainwater in the basin should be considered.

For climatological reasons, this parameter should be included only in the context of a study on a limited
territory. In this case, official local rainfall data should be used.

4.4 Basin
4.4.1 Structure
4.4.1.1 Inground structures

4.4.1.1.1 General

The environmental performance efficiency of an inground structure is determined by measuring the
natural thermal balance of the structure, using the methodology described in 4.4.1.1.2.

4.4.1.1.2 Natural thermal balance (NTB)
4.4.1.1.2.1 General

The natural thermal balance of an inground structure comprising a floor and walls consists of measuring
the following three indexes:

— the index of solar heat gain (S);
— the index of thermal insulation (I);
— the index of thermal loss by evaporation (E).

The natural thermal balance of the inground structure (I;g) is determined on the basis of the three
indexes obtained in 4.4.1.1.2.2, 4.4.1.1.2.3 and 4.4.1.1.2.4 according to Formula (1):

NTB o5 = Sies = ligs —Eigs (1)

where

NTBjss  is the natural thermal balance of the inground structure expressed in W/m?;

Sics is the index of solar heat gain of the inground structure expressed in W/m?;

lics is the index of thermal insulation of the inground structure expressed in
W/m?;

Eics is the index of thermal loss by evaporation of the inground structure expressed
in W/mZ,

This evaluation is made under temperature conditions typical of a warming-up phase:

— the water temperature (T, ,0.) is considered at 25 °C;

— the air temperature (T,;.) is considered lower than water temperature (T, o)

— the soil temperature (Ty;)) is considered lower than water temperature (T, o)

— the difference between water temperature (T, ,c;) and air temperature (T,;,) is considered at 10 °C,
equivalent to 10 K;
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— the difference between water temperature (T ) and soil temperature (T,,;) is considered at 5 °C,

water soil

equivalent to 5 K.
4.4.1.1.2.2 Index of solar heat gain

The index of solar heat gain of an inground structure is not taken into account in the calculation.

4.4.1.1.2.3 Index of thermal insulation

The index of thermal insulation I;;¢ (expressed in W/m2 for a temperature difference of 10 K, as indicated
in 4.4.1.1.2) of the structure is obtained by considering the overall thermal transmittance coefficient of
the structure Uj;g (in W/mZ), based on the thermal transmittance coefficient of the different envelopes

of the basin (walls and floor) U, (in W/mz), according to the Formula (2):

envelope
ligs =5xUjgs (2)

NOTE The factor 5 is linked to the expression of the index C in W for a temperature difference of 5 K, instead
of W for a temperature difference of 1 K for the coefficient U.

The overall thermal transmittance coefficient of the structure Ujz¢ (in W/m?) is obtained by considering

the thermal transmittance coefficient of each part of the envelope and their respective surface areas,
according to Formula (3):

U S S +U xS

envelope 1 + Uenvelope 2 %

envelope 1 x envelope 2 te envelope n envelope n
Ujgs = (3)
16s S +S +...+S
envelope 1 envelope2 =~ "°° envelope n
where

Uigs is the overall thermal transmittance coefficient of the structure, expressed in W/m?2;
Uenvelope is the thermal transmittance coefficient of the envelope, expressed in W/m?2;
Senvelope is the surface area of the envelopes (walls and floor), expressed in m2.

The thermal transmittance coefficient of the envelopes in question (in W/m?2) shall be calculated in
accordance with EN ISO 6946, and, when appropriate, by integrating the flows associated with thermal
bridges, geometric particularities and discontinuities of the materials, as specified in EN ISO 10211:2017,
(12.4, Option A).

For the precisely predefined construction principles (structure type & backfill), the designer of the
principle may use the result obtained on a realistic sample pool to a range of pool based on similar
predefined construction principles.

Specific thermal conditions of domestic swimming pools are taken into account by the use of specific
parameters:

— thermal surface resistance on inner interfaces (typically the contact surface between water and
waterproofing membrane) = 0 m2.K/W;

— thermal surface resistance on outer interfaces (typically the contact surface between soil or air and
the external surface of the structure) = 0,04 mZ.K/W;

— thermal surface resistance on inside structure interfaces (typically the contact surface between the
waterproofing membrane and the internal surface of the structure) = 0 m2.K/W;
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— the impact of the soil on inground envelopes is considered with a standardized thermal resistance of
0,5 W/m2 according to EN ISO 13370;

— the impact of the pool equipment embedded in the structure or fixed on it (such as water inlets and
outlets, lightings, covers wall parts) is not taken into account in the calculation of envelope’s thermal
transmittance coefficient.

In the absence of any data for insulating materials exposed to humidity (on both sides of the wall), the
thermal conductivity of the materials absorbing the humidity should be increased by 50 %. This
adjustment does not apply to foams and other closed-cell systems.

4.4.1.1.2.4 Index of thermal loss by evaporation

The index of thermal loss by evaporation through an inground structure is not taken into account in the
calculation.

4.4.1.1.2.5 Classification of the natural thermal balance of an inground structure

The class of the natural thermal balance of an inground structure is determined on the basis of the value
of this natural thermal balance obtained as per 4.4.1.1.2 and Table 1.

Table 1 — Inground structure class according to its natural thermal balance

Natural thermal balance of the Corresponding
inground structure class

W/m?2
NTB= -5
-5>NTB=-7,5
-7,5>NTB=-8
-8>NTB =>-8,5
-8,5>NTB=-9
-9>NTB

o | m | O|lo|wm| >

The manufacturer of the structure shall provide the class of the inground structure determined in this
manner on the basis of its NTB in order to conduct a comprehensive environmental performance
efficiency evaluation of the basin (see Clause 5).

4.4.1.2 Above-ground structures

4.4.1.2.1 General
The environmental performance efficiency of an above-ground structure is determined by measuring the
natural thermal balance of said structure, using the methodology described in 4.4.1.2.2.

When the structure is partially above-ground, the dimensions of each part of the structure that is
effectively above-ground or inground should be considered and used in the various calculations.

4.4.1.2.2 Natural Thermal Balance (NTB)

4.4.1.2.2.1 General

The natural thermal balance of an above-ground structure comprising a floor and walls consists of
measuring the following three indexes:
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— the index of solar heat gain (S);
— the index of thermal insulation (I);
— the index of thermal loss by evaporation (E).

The natural thermal balance of the above-ground structure (AGS) is determined on the basis of the three
indexes obtained in 4.4.1.2.2.2, 4.4.1.2.2.3 and 4.4.1.2.2.4 according to Formula (4):

NTB 65 = Spgs = Lags = Eacs (4)

where

NTB,es  is the natural thermal balance of the above-ground structure expressed in

W/m2;
SAGS is the index of solar heat gain of the above-ground structure expressed in
W/m2;
lags is the index of thermal insulation of the above-ground structure expressed in W/m?2;
Epcs is the index of thermal loss by evaporation of the above-ground structure expressed
in W/m?2,

This evaluation is made under temperature conditions typical of a warming-up phase:

— the water temperature (T, ,0.) is considered at 25 °C;

— the air temperature (T,;.) is considered lower than water temperature (T, o)

— the soil temperature (Tg;)) is considered lower than water temperature (T, o)

— the difference between water temperature (T, o) and air temperature (T,;,) is considered at 10 °C,
equivalent to 10 K;

— the difference between water temperature (T, ;o) and soil temperature (Ts,;) is considered at 5 °C,
equivalent to 5 K.

4.4.1.2.2.2 Index of solar heat gain

The index of solar heat gain of the floor of an above-ground structure is considered to be negligible.

In view of the exposure constraints, the solar index of the walls is considered to be effective on one
quarter of the surface area of the walls.

The solar index of the walls shall be calculated on the basis of the solar factor of the envelope (total solar
energy transfer factor expressed as a %) g, in accordance with EN 14500, applied to the solar radiation

considered to be standard: PS¢, €qual to 200 W/m?2,

The parameter g,,; includes the phenomena of direct transfer of the radiation to the water (transparent

envelopes) and the phenomena of indirect transfer by radiation to the water of the envelope heated by
the radiation.

The index of solar heat gain S, (in W/m?) is determined according to Formula (5):
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S
1l
S 46s =0,25x200x g, , x—wal

1 + Sﬂoor (5)

wal

where
9eot  is the total solar energy transfer factor expressed as a %;

Swall is the total surface area of the above-ground walls of the above-ground structure,
expressed in m?2;

Sfloor is the total surface area of the floor of the above-ground structure, expressed in m2.

NOTE1  To simplify the calculations, average daily radiation of 4 800 W.h/m? is considered, i.e. a power Psqverage

of 200 W/m? over a 24-h period (to be consistent with the other indices used). This value is widely used in Europe
during the period from April to September (for horizontal and vertical envelopes below the latitude of 45° north).

NOTE 2  Since the solar phenomena do not apply to the entire surface of the above-ground structure, the index S
is applied to the surface area of the walls relative to the sum of the surface areas of the walls and floor, in order to
use a representative sum of the indices in the calculation of the NTB.

4.4.1.2.2.3 Index of thermal insulation

The index of thermal insulation I,.s (in W/m?2 for a temperature difference of 10 K, as indicated in
4.4.1.2.2) of the above-ground structure is obtained by considering the overall thermal transmittance
coefficient of the structure Uy (in W/m?2), based on the thermal transmittance coefficient of the different

envelopes of the basin (walls and floor) Uenvelope (in W/m?2), according to Formula (6):

Ipgs =5%U g5 (6)

NOTE1  The factor 5 is linked to the expression of the index I in W for a temperature difference of 5 K, instead of
W for a temperature difference of 1 K for the coefficient U.

The overall thermal transmittance coefficient of the structure Uy;g (in W/m?2) is obtained by considering

the thermal transmittance coefficient of each part of the envelope and their respective surface areas,
according to Formula (7):

U _ Uenvelope 1% Senvelope 1t Uenvelope 2 % 5‘envelope 244+ Uenvelope n > Senvelope n (7)
AGS ~
Senvelope 1t Senvelope 24+ Senvelope n
where
U 1S is the overall thermal transmittance coefficient of the structure, expressed
W/mz;
Uenvelope is the thermal transmittance coefficient of the envelope, expressed in W/m?;
Senvelope is the surface area of the envelopes (walls and floor), expressed in m2.

The thermal transmittance coefficient of the envelopes in question (in W/m?2) is calculated in accordance
with EN ISO 6946, and, where appropriate, by integrating the flows associated with thermal bridges,
geometric particularities and discontinuities of the materials, as determined in EN ISO 10211:2017 (12.4,
Option A).
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Specific thermal conditions of domestic swimming pools are taken in account by the use of specific
parameters:

— thermal surface resistance on inner interfaces (typically the contact surface between water and
waterproofing membrane) = 0 m2.K/W;

— thermal surface resistance on outer interfaces (typically the contact surface between soil or air and
the external surface of the structure) = 0,04 mZ.K/W;

— thermal surface resistance on inside structure interfaces (typically the contact surface between the
waterproofing membrane and the internal surface of the structure) = 0 m2.K/W;

— the impact of the soil on above ground envelopes is considered for the pool bottom surface, with a
standardized thermal resistance of 0,5 W/m? according to EN ISO 13370;

— the impact of the pool equipment embedded in the structure or fixed on it (such as water inlets and
outlets, lightings, covers wall parts) is not taken into account in the calculation of envelope’s thermal
transmittance coefficient.

For the precisely predefined construction principles, the designer of the principle may use the result
obtained on a realistic sample pool to a range of pools based on similar predefined construction
principles.

In the absence of any data for insulating materials exposed to humidity (on both sides of the walls and
bottom), the thermal conductivity of the materials absorbing the humidity should be increased by 50 %.
This adjustment does not apply to foams and other closed-cell systems.

4.4.1.2.2.4 Index of thermal loss by evaporation

The index of thermal loss by evaporation through an above-ground structure is not taken into account in
the calculation.

4.4.1.2.2.5 Classification of the natural thermal balance of an above-ground structure

The class of the natural thermal balance of an above-ground structure is determined on the basis of the
value of this natural thermal balance obtained as per 4.4.1.2.2 and Table 2.

Table 2 — Above-ground structure class according to its natural thermal balance

Natural thermal balance of the Corresponding class
above-ground structure

W/m?2
NTB=-10
-10>NTB = -40
-40>NTB=-70
-70>NTB=-90
-90>NTB=-110
-110 > NTB

mim | 9|0 |w| >

The manufacturer of the structure shall provide the class of the above-ground structure determined in
this manner on the basis of its NTB in order to conduct a comprehensive environmental performance
efficiency evaluation of the basin (see Clause 5).
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4.4.2 Filtration systems and hydraulic connections
4.4.2.1 Environmental performance efficiencies

4.4.2.1.1 General

Good practice and the normative requirements applying to safety, water treatment and hydraulicity are
taken into account when considering the environmental performances of the filtration systems and
hydraulic connections of a domestic outdoor swimming pool.

These performances are evaluated according to the following two criteria:

— the pump efficiency of the filtration pump (Pump Eff);
— the ecodesign of the hydraulic connections, using the flow velocity.
The booster pumps used in overflow swimming pools shall be considered in the same way as filtration

pumps.

4.4.2.1.2 Energy performance of the pump
4.4.2.1.2.1 Equipment concerned

Only swimming pool pumps with a maximum rated power (P2) higher than 245 W and lower
than 2 200 W, with or without a built-in pre-filter, self-priming or not, single- or multi-speed and single-
phase or three-phase, are covered by the provisions of this subclause.

The methodology below (Annex A) allows swimming pool pump manufacturers to give pumps an
efficiency class independently of the pool installation where the pumps will be installed, for this range of
absorbed power. Nevertheless, it is still possible to determine an efficiency class for pumps out of this
range when they are associated with a specific pool installation by establishing the hydraulic curve of this
pool installation. The efficiency class obtained will only be valid for this specific pool installation.

NOTE1 Swimming pool pumps with a maximum rated power (P2) less than 245 W are excluded, because the
means of improving the energy efficiency of such pumps are not currently economically viable. Swimming pool
pumps with a maximum rated power (P2) more than 2 200 W are also excluded because these pumps are rarely
installed on domestic swimming pools.

Any other pump which could contribute to the filtration and/or the circulation of water shall be
considered.

NOTE2  The multispeed pump could be a pump built-in frequency inverter or a single speed pump with an
external frequency inverter.

In view of their occasional use, these provisions do not apply to:

— hydromassage pumps;
— counter-current swimming pumps;
— booster pumps;

— pumps intended to be used only for backwashing operation.

4.4.2.1.2.2 Evaluation

The pumps efficiency (Pump Eff) is calculated according to the following provisions:

— high speed shall be evaluated at 100 % of nominal speed or constant power setting;
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