°
w SLOVENSKI STANDARD

oSIST prEN 15502-2-3:2021
01-julij-2021

Plinski kotli za centralno ogrevanje - 2-3. del: Poseben standard za hibridne
naprave za ogrevanje prostorov, pri katerih je v enem izdelku plinski kotel
kombiniran s toplotno ¢rpalko

Gas-fired central heating boilers - Part 2-3: Specific standard for hybrid space heating
appliances combining a gas fired appliances and heat pump in a product

Gasbefeuerte Zentralheizungskessel = Teil 2-3:,Spezifische,Norm,fur Hybrid-
Raumheizgerate, die gasbefeuerte‘Gerate mit Warmepumpen in' einem Produkt
kombinieren

Ta slovenski standard je istoveten z: prEN 15502-2-3

ICS:

27.060.30 Grelniki vode in prenosniki Boilers and heat exchangers
toplote

91.140.10 Sistemi centralnega Central heating systems
ogrevanja

97.100.20 Plinski grelniki Gas heaters

oSIST prEN 15502-2-3:2021 en,fr,de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



oSIST preéN 15502-2-3:2021

iTeh STANDARD PREVIEW
(standards.iteh.ai)

oSIST prEN 15502-2-3:2021
httpsy//standards.iteh.ai/catalog/standards/sist/22dd920d-40de-4b17-bo 11

72285866b470/0sist-pren-15502-2-3-2021



EUROPEAN STANDARD DRAFT
NORME EUROPEENNE prEN 15502-2-3
EUROPAISCHE NORM

June 2021

ICS 27.060.30; 91.140.10

English Version

Gas-fired central heating boilers - Part 2-3: Specific
standard for hybrid space heating appliances combining a
gas fired appliances and heat pump in a product

Gasbefeuerte Zentralheizungskessel - Teil 2-3:
Spezifische Norm fiir Hybrid-Raumheizgerate, die
gasbefeuerte Gerate mit Warmepumpen in einem

Produkt kombinieren

This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee
CEN/TC 109.

If this draft becomes a European Standardj CEN members arebound tojcomply with the CEN/CENELEC Internal Regulations
which stipulate the conditions for giving this'European‘Standard the status of a national standard without any alteration.

This draft European Standard was established by CEN‘in three-official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC
Management Centre has the same status as the official versions.

CEN members are the national standards bodies‘of 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, Turkey and
United Kingdom.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are
aware and to provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without
notice and shall not be referred to as a European Standard.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2021 CEN  All rights of exploitation in any form and by any means reserved Ref. No. prEN 15502-2-3:2021 E
worldwide for CEN national Members.



prEN 15502-2-3:2021 (E)

Contents Page
EUTOPEAN fOT@WOTId ...cuiuieininnsssssssssssssisisssssssssssssssssssssssssssssssasssassssssssssssssssssssssasassnas s s s s s se s snsssmsasasasanss nsnsnsnssssanans 4
0000 0001 L0 U0 0 o 5
1 Y 0 6
2 A0 3 11 LA Q=5 () Q=) 1 L 7
3 Terms, definitions and SYMDOIS ... ——————————— 8
31 Terms and defiNitioNs ... —————————————————————— 8
3.2 R0 110 0] (. 9
4 00 B= T3 i or= U0 o U 9
5 L0704 3 o1 U0 L0 ) o 9
5.1 L0 (1) i | 9
5.2 Conversion to different GASES ... ———————————————————————— 10
5.3 L] 1<) ¥ 10
5.4 1\ 0 L0 T 0 o704 K o U0 0 o U 10
5.5 5] 10 1T 10
5.6 Pressure test POints i i et /aiinubes s be b iinesduss oo e dans BB donte Fae i B st Bhe e fesassnsennssnnnsnsassnnnssnnsnnsassnnes 10
5.7 Requirements for the application of control and safety devices........mn. 10
6 Electrical and electromagnetic'safety ...c..... i a i ———— 11
7 071418 010 3, 11
8 Operational requirements:.icLaicalanaiandandiesildadd o0l UL s 12
9 Useful effiCIENCIES .o s 12
10 Electric auXiliary @NeTZY ... sss s ssasasassssses 15
11 L S LT YT 1 U] L 15
12 MarKking and INSIIUCHIONS. ... s s s 15
Annex AD (informative) Calculation of space heating seasonal efficiency with a limitation to

1 KW electrical input heat PUMP.... s sssssssssssssssssasasasssses 16
AD.1 Direct method (Method A)... s aes 16
AD.1 Separated method (Method B)......mmmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasasasass 18
DAY 0 10 T AT a0 1L b L ) o 18
AD.1.2 Test in paralle]l OPeration ... ————————————————— 19
AD.1.3 Test in Serial OPeratioN... ..o s n 20
AD.1.4 Heat pump effiCienNCY ....cuiiimmsmsmsmsmsmsmsmssssisisisssssssssssssssssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssssasasasass 21
WL T 06 ) (11 U 0] 21
AD.1.5.1 Calculation of the weight of the heat pUMP....iricsnsrssr s ——— 21
AD.1.5.2 Calculation of the efficiency of a hybrid Unit.........m——— 22
AD.1.6 Calculation of the seasonal space efficiency (ns,hybri ) ————————————— 22



prEN 15502-2-3:2021 (E)

Annex ZA (informative) Clauses of this European Standard addressing the methods for the
verification of the efficiency of the EU Directive 92 /42 /EEC, relating to the efficiency

of new hot boilers with an output of (4 — 400) KW ......ccmmnmmmmmmmssssssssssssssssssssssssssasaes

Annex ZB (informative) Relationship between this European Standard and the ecodesign
requirements of Commission Regulation (EU) No 813/2013 L 239/136 aimed to be

Lo 7=) =

Annex ZC (informative) Relationship between this European Standard and the energy
labelling requirements of Commission Delegated Regulation (EU) No 811/2013 L

239/1 aimed £0 DE COVEIed .......coumnmmmnmnininismsmsmsnsssssssssssssssssssssssssssssssss s sssssssssssssasasas s s s ssssssasanss

Annex ZD (informative) Relationship between this European Standard and the essential
requirements of Regulation (EU) 2016/426 of the European Parliament and of the
Council of 9 March 2016 on appliances burning gaseous fuels and repealing Directive

2009/142 /EC aimed t0 De COVEred .....coummmmmimsmmmmmmmsmsssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssasass
133 10) LU0 o201 1] 12



prEN 15502-2-3:2021 (E)

Europeanf

This document (prEN 15502-2-3:2021) has been prepared by Technical Committee CEN/TC 109 “Central
heating boilers using gaseous fuels”, the secretariat of which is held by NEN.

This document is currently submitted to the CEN Enquiry.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annexes ZA, ZB, ZC and ZD, which are an integral
part of this document.
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Introduction

Hybrid heat pump using gas as fossil energy (called “hybrid unit” into the present document) intends to
combine renewable source heat generators and gas fired heat generators. Most of these renewable
sources have a climate dependent efficiency and capacity, such as air to water heat pumps relying on the
inlet air conditions. Therefore, the seasonal efficiency of hybrid unit cannot be assessed like gas fired
heaters where the climate effect on efficiency is not noticeable.

Hybrid unit using gas as fossil energy cannot be considered as a heat pump nor fully as a gas fired
appliance.

The standard rating conditions and methods are given in the FprEN 15502-1:2021 and
EN 15502-2-1:2012+A1:2016 for gas fired appliance and EN 14511-2:2018 and EN 14511-3:2018 for
heat pumps.

The present document deals with safety aspects especially coming from coexistence of gas and refrigerant
fluid.

The present document provides a method to define the seasonal efficiency of the hybrid units. The
method is based on set of part load conditions in different climatic conditions weighted to represent the
space heating demand over a year.
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1 Scope

This document specifies, the requirements and tests methods concerning, in particular, the construction,
safety, fitness for purpose, and rational use of energy, as well as the classification and marking of hybrid
products.

The hybrid product is composed by:

— agas boiler as heat generator which could supply the heat demand in all operating conditions;

— an electrical heat pump, as heat generator, which has not to fulfil the heat demand in all operating
conditions;

— acontrol unit (see definition 3.1.10).

The gas boiler as part of the hybrid product covered by this document is a gas-fired central heating boilers
from the types Cq up to Cg and the types By, B3 and Bg, according to the classification in EN 1749:2020:

a) thathave a nominal heat input (on the basis of gross calorific value) not exceeding 400 kW;

b) thatuse one or more combustible gases of the three gas families at the pressures stated in EN 437;
c) where the temperature of the heat transfer fluid does not exceed 105 °C during normal operation;
d) where the maximum operating pressure in the watercircuitdoesmot exceed 6 bar;

e) which shall be classified as gas boiler;

f)  which are intended to be installed either indoors or outdoors in a partially protected place;

g) which may include the facility to produce hot water, either by the instantaneous or storage principle,
the whole being marketed as a single unit;

h) which are designed for either sealed water systems or for open water systems.

This document provides requirements for boilers with known constructions. For boilers with any
alternative constructions, which might not fully be covered by this document, the risk associated with
this alternative construction needs to be assessed.

An example of an assessment methodology, based upon risk assessment and which covers the essential
requirements of the Gas Appliance Regulation UE/426/2016, is given in Clause 11.

This document does not cover all the requirements for:

Appliances that are intended to be connected to gas grids where the quality of the distributed gas is likely
to vary to a large extent over the lifetime of the appliance (see FprEN 15502-1:2021, Annex DD);

a) appliances using flue dampers;
b) appliances of the types By1, B31, B51,C21,C41,C51, Cg1, C71 and Cgq;
c) appliances incorporating flexible plastic flue liners;

d) appliances designed to become connected to a combined flue duct system that is designed to operate
under overpressure (for example C,)).
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This document specifies minimum operating requirements which ensure that the products are fit for the
use designated by the manufacturer when used for space heating and/or DHW production.

This part specifies the common requirements and test methods concerning, in particular the
construction, safety, fitness for purpose, and rational use of energy.

This document is to be used in conjunction with:
a) the gas fired boiler, the generic part EN 15502-1 and specific Part 2-1 and Part 2-2;

b) the electrical heat pump, EN 14511-4:2018, EN 378-1:2016+A1:2020 to EN 378-4:2016+A1:2019
and FprEN 14825:2020;

c) electrical safety, EN 60335-1:2019, EN 60335-2-102:2016, EN 60335-2-40:2003,
EN 60335-2-40:2003/A13:2012 and EN 60204-1;

d) for domestic hot water production, EN 13203-5.

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 378-1:2016+A1:2020, Refrigerating systems and _heat pumps_— Safety and environmental
requirements — Part 1! Basic requirements, definitions, classification and selection criteria

EN 378-2:2016, Refrigerating systems'and-heat pumps-— Safety/ and environmental requirements — Part
2: Design, construction, testing, marking and documentation

EN 378-4:2016+A1:2019/2"Refrigerating ©systemss ‘and “heat'-‘pumps' '==>' Safety and environmental
requirements — Part 4: Operation,' maintenance, repair-and-recovery

EN 12102-1:2017, Air conditioners, liquid chilling packages, heat pumps, process chillers and dehumidifiers
with electrically driven compressors — Determination of the sound power level — Part 1: Air conditioners,
liquid chilling packages, heat pumps for space heating and cooling, dehumidifiers and process chillers

EN 14511-1:2018, Air conditioners, liquid chilling packages and heat pumps for space heating and cooling
and process chillers, with electrically driven compressors — Part 1: Terms and definitions

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: Tests methods

EN 14511-4:2018, Air conditioners, liquid chilling packages and heat pumps for space heating and cooling
and process chillers, with electrically driven compressors — Part 4: Requirements

prEN 14825:2020, Air conditioners, liquid chilling packages and heat pumps, with electrically driven
compressors, for space heating and cooling — Testing and rating at part load conditions and calculation of
seasonal perform

FprEN 15502-1:2021, Gas-fired central heating boilers — Part 1: General requirements and tests

EN 15502-2-1:2012+A1:2016, Gas-fired central heating boilers — Part 2-1: Specific standard for type C
appliances and type By, B3 and B appliances of a nominal heat input not exceeding 1 000 kW



prEN 15502-2-3:2021 (E)

EN 15502-2-2:2014, Gas-fired central heating boilers — Part 2-2: Specific standard for type By appliances

EN 60335-2-40:2003, Household and similar electrical appliances — Safety — Part 2: Particular
requirements for electrical heat pumps

EN 60335-2-40:2003/A13:2009, Flammable refrigerants

3 Terms, definitions and symbols
3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in FprEN 15502-1:2021,
EN 15502-2-1:2012+A1:2016, EN 15502-2-2:2014, EN 14511-1:2018, EN 378-1:2016+A1:2020 to
EN 378-4:2016+A1:2019, prEN 14825:2020 and the following apply.

3.1.1

climatic season

set of operating conditions describing per bin the combination of outdoor temperatures and the number
of hours these temperatures occur for heating for which the unit is declared fit for purpose

Note 1 to entry: There are three reference heating seasons: “A” average, “C” colder and “W” warmer.

3.1.2

hybrid product

encased assembly or assemblies designed as a complete unit consisting of the combination of an
electrically driven heat pump and a gas  fired heat generatorf managed/by a common controller providing
an optimized operation of the unit for space heating

Note 1 to entry: The hybrid products may also provide domestic hot water and/or, space cooling.

3.1.3
product
product placed on the market as a one reference. It could be a one or several packages of one or casings

3.1.4

design load

Pdesign

space cooling (Pgesignc) or space heating (Pgesignh) load declared by the manufacturer at Tgegjgnc Or
Tdesignh conditions respectively

Note 1 to entry: Itis possible to calculate the SEER/SEER,, or SCOP/SCOP,/SCOP, ot of a unit for more than one

Pgesign value.

Note 2 to entry: Expressed in kKW.
[Source: prEN 14825:2020, 3.1.43]

3.1.5
reference design conditions for space heating

Tdesignh
temperature conditions for average, colder and warmer climates

[Source: prEN 14825:2020, 3.1.73]
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3.1.6

very high temperature application

application where the gas boiler delivers its declared heating capacity at water outlet temperature of
80 °C, at standard conditions given by 8.4.4 of prEN 15502-2-1:2020

3.1.7

flammable refrigerant

refrigerant with a classification of class A2 or A3 in compliance with ANSI/ASHRAE 34-2001 (ISO 817)
classification

3.1.8

refrigerating system

combination of interconnected refrigerant containing parts constituting one closed refrigerant circuit in
which refrigerant is circulated for the purpose of extracting heat at the low temperature side to reject
heat at the high temperature side by changing the state of the refrigerant

3.1.9
switch temperature boiler off

T, off

for a hybrid unit, minimum outdoor air temperature at which the fossil fuel boiler is not providing any
heating capacity as it is switched off by the controls and heat is only provided by the heat pump

Note 1 to entry: T off is used in place of Ty, Which is'net relevant for hybrid'units

[Source: prEN 14825:2020, 3.1.85]

3.1.10

control unit

device part of the unit which optimises the operation of the heat generators in terms of use of renewable

source and space heating seasonnal efficiency

Note 1 to entry: Controls may be based, for example, on primary energy optimization, cost optimization, net
balancing, availability of renewable source, ...

3.2 Symbols

Shall be according to FprEN 15502-1:2021, 3.2 with the following addition:
“prEN 14825:2020, Table 1 (or extracted) applies.”.

4 C(Classification

Shall be according to FprEN 15502-1:2021, Clause 4.

5 Construction
5.1 General

Shall be according to EN 15502-2-1:2012+A1:2016, Clause 5, for boilers, with the following addition for the
heat pumps, as follows:

“The heat pump shall be according to the construction requirements of EN 378-2:2016, Clause 6.”.
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5.2 Conversion to different gases

Shall be according to FprEN 15502-1:2021, 5.2.
5.3 Materials

Shall be according to FprEN 15502-1:2021, 5.3, with the following addition:

“Shall be according to EN 15502-2-1:2012+A1:2016, 5.3.1 (for boilers) as well as EN 378-2:2016, 5.3.1
(for heat pumps) with the following considerations.

Special care should be taken regarding material suitability for the temperature range. Some components
may be subject to a wider range of temperature conditions due to proximity of heat pump elements and
boiler elements.

Special care should be taken regarding possible exposure of heat pump element to flue gases or
condensate. All parts likely to come into contact with flue gases or combustion condensate shall be
constructed of sufficiently corrosion resistant materials or materials protected by a suitable coating in
order to ensure a reasonable life for an appliance that is installed, used and maintained in accordance
with the manufacturer's instructions.

If combustion condensate, due to air in contact with cold part of the hybrid gas boiler, takes place inside
the casing, this shall not:

a) affect the operational safety and the integrity of materials;
b) drop outside the hybrid gas bailers.

In case of such combustion condensate, a disposalsystem.shdll’be adopted.”.

5.4 Method of construction

Shall be according to FprEN'15502-1:2021, 5.4, with the following addition at 5/4.4 “Connections to air and
flue duct”, for heat pumps, as follows:

“Heat pump air input shall be placed in a position preventing any re-entry of cold output air from the heat
pump. This shall be detailed in the technical documentation.”.

And with the following addition:

”5.4.5.3 Soundness of the refrigerant circuit

Any leakage of the refrigerant fluid shall not create dangerous situation for people or damage part of the
machine. The combustion of the leaked refrigerant gas shall be avoided or thoroughly assessed in the risk
analysis.”.

5.5 Burners

Shall be according to FprEN 15502-1:2021, 5.5.
5.6 Pressure test points

Shall be according to FprEN 15502-1:2021, 5.6.
5.7 Requirements for the application of control and safety devices

Shall be according to EN 15502-2-1:2012+A1:2016, 5.7.

10
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6 Electrical and electromagnetic safety
Shall be according to FprEN 15502-1:2021, Clause 6, for boilers, with the following addition for electrical
heat pumps:

“Shall be according to EN 60335-2-40, for the electrical heat pumps, with the following specific
conditions:

— EN 60335-2-40:2003, Clause 21.2, applies: the transport tests shall be only performed on the
packaging where the refrigerant system is included;

— EN 60335-2-40:2003, Annex NN (Clause 22.117.3): in case of usage of flammable refrigerant safety
measures shall be implemented to cut off the appliance in case of refrigerant leakage without
possibility of automatic re-start.”.

7 Controls

Shall be according to FprEN 15502-1:2021, Clause 7 and EN 15502-2-1:2012+A1:2016, 7.1, with the
following new subclause 7.4 as follows:

“7.4 Optimization of primary energy consumption
Controls shall be designed to optimize the seasonal primary energy consumption (see Figure 1).

Controls shall monitor both efficiency of the gas boiler and the heat pump to select the optimum hybrid
unit operational mode;

The operational modes are defined as follows asgiven in Figure 1:
— Zone A: the efficiency of the heat pump is greater than the efficiency of the boiler and the output of

the heat pump is sufficient to cover.the heat.demand. The heat pump is used alone.

— Zone B: the efficiency of the heat pump is greater than the efficiency of the boiler and the output of
the heat pump is not sufficient to cover the heat demand. The heat pump and the boiler are used
together.

— Zone C: the efficiency of the boiler is greater than the efficiency of the heat pump. The boiler is used
alone.

11
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