EESTI STANDARD EVS-EN 14511-3:2022

OHUKONDITSIONEERID, VEDELIKJAHUTUSSEADMED JA
SOOJUSPUMBAD RUUMIDE KUTTEKS JA JAHUTUSEKS
NING PROTSESSIUAHUTID
ELEKTRIKOMPRESSORITEGA. OSA 3: KATSEMEETODID

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

3



EVS-EN 14511-3:2022

EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 14511-3:2022 |This Estonian standard EVS-EN 14511-3:2022
sisaldab Euroopa standardi EN 14511-3:2022|consists of the English text of the European
ingliskeelset teksti. standard EN 14511-3:2022.

Standard on joustunud sellekohase teate|This standard has been endorsed with a
avaldamisega EVS Teatajas. notification published in the official bulletin of the
Estonian Centre for Standardisation and
Accreditation.

Euroopa standardimisorganisatsioonid on teinud
Euroopa standardi rahvuslikele liikmetele |Date of Availability of the European standard is
kéttesaadavaks 07.09.2022. 07.09.2022.

Standard on kattesaadav Eesti Standardimis-ja | The standard is available from the Estonian Centre
Akrediteerimiskeskusest. for Standardisation and Accreditation.

Tagasisidet standardi sisu kohta on voimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi
vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 27.080, 91.140.30

Standardite reprodutseerimise ja levitamise digus kuulub Eesti Standardimis- ja Akrediteerimiskeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi v6i edastamine Ukskdik millises
vormis v8i millisel teel ilma Eesti Standardimis-ja Akrediteerimiskeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, votke palun Gihendust Eesti Standardimis-ja Akrediteerimiskeskusega:
Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation and Accreditation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation and Accreditation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation and Accreditation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee



www.evs.ee
/C:UsersmartinDesktopinfo@evs.ee
http://www.evs.ee/

EUROPEAN STANDARD EN 14511-3
NORME EUROPEENNE
EUROPAISCHE NORM September 2022

ICS 27.080; 91.140.30 Supersedes EN 14511-3:2018

English Version

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

Climatiseurs, groupes refroidisseurs de liquide et Luftkonditionierer, Fliissigkeitskiihlsatze und
pompes a chaleur pour le chauffage et le Warmepumpen fiir die Raumbeheizung und -kiithlung
refroidissement des locaux et refroidisseurs industriels und Prozess-Kiihler mit elektrisch angetriebenen
avec compresseur entrainé par moteur électrique - Verdichtern - Teil 3: Priifverfahren

Partie 3 : Méthodes d'essai

This European Standard was approved by CEN on 10 July 2022.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists 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, Ttirkiye and
United Kingdom.

. — |

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

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

© 2022 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 14511-3:2022 E
worldwide for CEN national Members.



EVS-EN 14511-3:2022

Contents Page
EUTOPEAN fOT@WOTIM..c.c.eeieiecisssiisssmsmsssssssssssssssssssssssssssmsssssas s s e s R R AR SRS RE R R AR AR AR AR RA R AR AR R R SRR R AR AR AR AR R AR RS 6
1 Y6 0 8
2 I\ L0 0 00 T Q53 =) Q=) 1 L . 8
3 Terms and defilitioNs ... ———————————————————— 8
4 Tests for determination of CAPACILIES .....cuimrmnsinsmsmsssn s ————————— 8
4.1 Basic principles and Methods. ... ————————————— 8
4.1.1 Air-to-air and water(brine)-to-air UNItS ... 8
4.1.2 Air-to-water(brine) and water(brine)-to-water(brine) units........ccoummmm—— 9
2 90 T TR 0= 0 7= Lo 1 V20 o0 ) g o - o1 o () PO, 9
4.1.4 EffectiVe POWET INP UL s s E R 12
4.1.5 Units on a distribution network of pressured Water .........cm—— 13
4.1.6 Units for use With remote CONAENSET ... ssens 13
4.2 BT 1 0 02 ) L 14
4.2.1 Arrangement of the test apParatus...... s —————————————— 14
4.2.2 Installation and connection of the test object.........cu————————— 14
4.3 Uncertainties of MeaSUTEIMENT........coccmicnmnmsssssssssasssssss s s asassssssssss 17
4.4 BT o 00 00T o T L1 19
0t O Y {1 7oL 19
4.4.2 Output measurement for water (brine)-to-water (brine) and water (brine)-to-air

L1 0L 23
4.4.3 Output measurement for cooling capacity of air-to-water (brine) and air-to-air units..... 23
4.4.4 Output measurement for heating capacity of air-to-air and air-to-water units.........cceceeuneae 24
4.4.5 Permissible deviations..... s ———————————— 29
4.5 B ) o T 1 L 32
4.5.1 Data to De reCOorded ... 32
4.5.2 Cooling capacity and heat recovery capacity calculation..........ccummnmsssn. 35
4.5.3 Heating capacity CAlCUlAtion ... s ens 35
4.5.4 Effective power input CalCUlationN........connnsssssssss s 35
4.5.5 EER and COP calCulation.....nsssssssssssssssssssssssssssssss s sssssssssssssssssssssssssssssssssssssssssssess 35
5 Electrical consumptions for single duct and double duct Units .........ccocnmmmnmnnnnsnsnscssssenens 36
51 Determination of power consumption due to standby mode.........ccuiiincmnmsmsnsnnmsisssssssssnsasans 36
5.2 Determination of power consumption in off-mMode.........cciinnn i ———— 36
5.3 20 Tt 3 Lot 0 20000 R0 0000100 o 36
6 Air flow rate measurement of ducted UNILS.......cuinmn s ——— 36
7 Heat recovery test for air-cooled multisplit SYyStem........ccoovmnmnmnmnmsmmmsmsmssiss s 37
7.1 TeSt INSTAllAtiON .. e R 37
8 T O 07 1 1) - | 37
7.1.2 Three-room calorimeter Method ... —————————————— 37
7.1.3 Three-room air-enthalpy method....... s ————————————— 37
7.1.4 Two-room air-enthalpy method ... ——————————— 37
7.2 TESE PIrOCEAUIC ....ccueiereierarsrssssssssssssssss s s s s s s s s s e E RS a AR R R R SRR SRR AR AR AR SRR AR AR AR R R RR R SRR E SR AR AR AR R AR SR SRS 37
7.3 BT o T 1 L 37
8 B 0T o] 0 . o 38



EVS-EN 14511-3:2022

8.1 General INFOrMATION .. e R R AR s s e e e e e 38
8.2 Additional INfOrmMAatIoN ... ——————————————————— 38
8.3 Rating teSt FeSULLS. ..o s 38
Annex A (normative) Calorimeter test method ... ————— 40
Al = 1 1) i 1 40
A.2 Calibrated room-type CalOTimeELer ... sssssssssssssssssssssssssssssssssssssasasass 42
A3 Balanced ambient room-type calorimeter ... 43
A4 Calculations-cooling CaAPACILIES ... s nn s 43
N s S T 1 =) o 1 L, 43
A.4.2 Total cooling capacity on the ind0Or-Side ... ——————————— 44
A.4.3 Total cooling capacity of liquid (water)-cooled equipment deducted from the

L0004 10 3 4 K] ) ol T 45
A.4.4 Latent cooling capacity (room dehumidifying capacity).......ccoummmmmmmmnssssssssssssssssssssssnes 45
A.4.5 Sensible cOOlING CAPACILY ....cuvrerermsisimsmsmsmsssssssssmsrsrsss s 45
A.4.6  Sensible heat ratio..... i ———————————————————— 45
A5 Calculation-heating CaPaACIties. ... 46
L W 7 1 1<) - | . 46
A.5.2 Determination of the heating capacity by measurements in the indoor-side room............. 46
A.5.3 Determination of the heating capacity by measurements in the outdoor-side room ......... 46
A.5.4 Total heating capacity of liquid (water)-to-air unit deducted from the water side.............. 47
Annex B (normative) Indoor air enthalpy method........sssss s 48
B.1 0T 5 1<) | . 48
B.2 BT o1 (R T =0 48
30 T < 1 1) i 48
12307207 20 - V) 01 U U T ot o0 T 49
2307285 T V) o 1Y Ly T () 49
B.2.4 Discharge chamber design for non-ducted UNits ......cn———————— 49
B.2.5 Ductrequirements for ducted UNILS ... ——————— 54
33072800 7 ) o1 (= o L 54
L3078 30720 V) o 111 U L (o 55
B.3 Calculations-cooling CaAPACILIes ... s aasn 55
B.4  Calculations-heating CapacCities ... ————————————— 56
Annex C (informative) Recommendations for reducing the indoor air enthalpy method

L0 1 T0T ) = T (172, 57
C1 L0 1T i | 57
C.2 Uncertainty of Measurement.......ommmmmssssss s sssssssssssssssasas 57
O T € 1 L) i 1 57
C.2.2 Guidance on temperature MeasSUreMENT......cocuummsmsmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasass 57



EVS-EN 14511-3:2022

C3 WLV ol (T D52 e T 62
C4 Zero latent capacity cONfirmation.......omss s ———————————— 64
C.5 Thermal loses from ducts, chambers and plenums........ccu———— 64
Annex D (normative) Liquid enthalpy test method ... ——————— 65
D.1 =3 1T - 65
D.2  Calculations-heating CaPACILies ... —————————————— 65
D.3  Calculations-cooling CaApaACIties. ... s 65
Annex E (informative) Test installation and measurements for the liquid enthalpy method...... 66
E.1 =3 1T i 66
E.2 ConnNecting the UNIT ... s s asase 66
E.3 Liquid temperature measuring POINES ... ————————————— 66
E.4 Pressure measuring POINTS.. ... sssssssssss s sesss s smssssssssmsassssssanses 68
E.5 Liquid flow rate measurement...... s ssaes 69
Annex F (normative) Determination of the liquid pump efficiency........cm———— 70
F.1 L) 1 1) o | 70
F.2 Hydraulic power of the liquid PUMP ..o 70
F.2.1 The liquid pump is an integral part of the Unit......c——————— 70
F.2.2 The liquid pump is not an integral part of the UNit........ s —————— 70
F.3 Efficiency of integrated PUMPS..... s ssssssssssses 70
F.3.1 Glandless CITCUIATOL'S ....coiiuiuiuisiimnnsssssssssssssssssssssas s sn s ssssss s s s ss st s s s s s s se e 70
F.3.2 DIy INOTOT PUINIPS tittursussisessssssssssssssassssssssssssssssssssssssssssssssssssas senssssssassasssasssssssssss sessssssssssss sssssssssssassssssssssssnssss 71
F.4 Efficiency of non-integrated PUIMPS ... 73
Annex G (informative) Rating of indoor and outdoor units of multisplit and modular heat
recovery MultiSPlit SYSTEIMS ... 74
G.1 0= 1 1) o | 74
G.2 Terms and defiNitions ... —————————————— 74
G.3 Rating of iNAOOT UNIES .. e s s s s s s ss s aes 75
O TR T €< 1 1) i 75
G.3.2 Air flow rate mMeasUreIMENt... ... e e s s anae e 75
G.3.3 Measurement of the power input of INAOOT UNILS ......cccvvrmmsmsmsmsmsmsmsmsmssnsscss s 75
G.4 Rating Of OULAOOT UNILS ... e s 75
R s O 05 1 ) Y A, 75
O =11 00 ) 0T o L 75
Annex H (informative) Symbols used in aNNEXES .......oosmsmmmnmsmsismsmsmsssssssssssssssssssssssssssssssssssssssssssssasns 77
Annex I (normative) Air flow rate measuremMent ... s snns 79
L1 T3 5 1<) o | 79
1.2 TeSt INSTAllATION ... ——————————————— 79
L3 BTy 00 10 ) 79
L4 DAV 0ol L0} 7T 13 Tt R0 o] 14 U 1L, 79



EVS-EN 14511-3:2022

Annex J (informative) Conformance Criteria ... ————— 80
J1 Water(brine)-to-water(brine) Units......ummmssssssssss s 80
J.2 Calorimeter room MEthOd........ s s s s ms s e nsas e sm s e nnsas e nnan 80
J.3 Heat recovery of MultiSplit SYSTEIMS ... asass 80
Annex K (informative) Individual Unit tests ... ——— 81
K.1 023 1 1) ) . 81
L T I (1 ¢ X 81
K.1.2 Calorimeter MethOd..... s s ss s ssssssasass 81
K.1.3 Air-enthalpy method ... ssasasass 81
K.2 T (2D 1 L, 81
K.3 PUDLiShed FeSUILS ... s e s 81

Annex ZA (informative) Relationship between this European Standard and the ecodesign
requirements of Commission Regulation (EU) No 206/2012 [OJEU L 72/7-27,
10.3.2012] aimed to be COVEred.......ummmmmmmmmmmmsssssssss s sssssssssses 82

Annex ZB (informative) Relationship between this European Standard and the energy
labelling requirements of Commission Delegated Regulation (EU) No 626/2011
[OJEUL 178/1-72,6.7.2011] aimed to be covered ... 85

Annex ZC (informative) Relationship between this European Standard and the ecodesign
requirements of Commission Regulation (EU) No 2016/2281 [OJEU L346/1-50,
20.12.2016] aimed to be COVETred ... 87

L2310) 107 e3 021 0] 42 88



EVS-EN 14511-3:2022

European foreword

This document (EN 14511-3:2022) has been prepared by Technical Committee CEN/TC 113 “Heat
pumps and air conditioning units”, the secretariat of which is held by UNE.

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 March 2023, and conflicting national standards shall be
withdrawn at the latest by March 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.

This document supersedes EN 14511-3:2018.

The main changes compared with EN 14511-3:2018 are as follows:

— update of the flowchart with steps procedure;

— addition of new annexes for the liquid enthalpy test method;

— addition of a new Annex ZC on the relationship with Commission Regulation (EU) No 2016/2281.
This document has been prepared in the frame of:

— Commission Regulation (EU) No 206/2012 of 6 March 2012 implementing Directive 2009/125/EC
of the European Parliament and of the Council with regard to ecodesign requirements for air
conditioners and comfort fans;

— Commission Delegated Regulation (EU) No 626/2011 of 4 May 2011 supplementing Directive
2010/30/EU of the European Parliament and of the Council with regard to energy labelling of air
conditioners;

— Commission Regulation (EU) No 813/2013 of 2 August 2013 implementing Directive 2009/125/EC
of the European Parliament and of the Council with regard to ecodesign requirements for space
heaters and combination heaters;

— Commission Delegated Regulation (EU) No 811/2013 of 18 February 2013 supplementing Directive
2010/30/EU of the European Parliament and of the Council with regard to the energy labelling of
space heaters, combination heaters, packages of space heater, temperature control and solar device
and packages of combination heater, temperature control and solar device;

— Commission Regulation (EU) 2015/1095 of 5 May 2015 implementing Directive 2009/125/EC of the
European Parliament and of the Council with regard to ecodesign requirements for professional
refrigerated storage cabinets, blast cabinets, condensing units and process chillers;

— Commission Regulation (EU) 2016/2281 of 30 November 2016 implementing Directive
2009/125/EC of the European Parliament and of the Council establishing a framework for the setting
of ecodesign requirements for energy-related products, with regard to ecodesign requirements for
air heating products, cooling products, high temperature process chillers and fan coil units.
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This document has been prepared under a Standardization Request given to CEN by the European
Commission and the European Free Trade Association, and supports essential requirements of EU
Regulation(s).

For relationship with EU Regulation(s), see informative Annex ZA, ZB or ZC, which is an integral part of
this document.

EN 14511, Air conditioners, liquid chilling packages and heat pumps for space heating and cooling and
process chillers, with electrically driven compressors, currently comprises the following parts:

— Part 1: Terms and definitions;
— Part 2: Test conditions;

— Part 3: Test methods;

— Part 4: Requirements.

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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1 Scope
1.1 The scope of EN 14511-1:2022 is applicable.

1.2 This document specifies the test methods for the rating and performance of air conditioners, liquid
chilling packages and heat pumps using either air, water or brine as heat transfer media, with electrically
driven compressors when used for space heating and cooling. These test methods also apply for the rating
and performance of process chillers.

It also specifies the method of testing and reporting for heat recovery capacities, system reduced
capacities and the capacity of individual indoor units of multisplit systems, where applicable.

This document also makes possible to rate multisplit and modular heat recovery multisplit systems by
rating separately the indoor and outdoor units.

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 14511-1:2022, 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 14825:2018, 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 performance

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 14511-1:2022 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/

4 Tests for determination of capacities
4.1 Basic principles and methods
4.1.1 Air-to-air and water(brine)-to-air units

Heating and/or cooling capacity of air-to-air or water(brine)-to-air units shall be determined from
measurements in a calorimeter room (see Annex A) or by the air enthalpy method (see Annex B).

NOTE1 AnnexC (informative) provides additional information to Annex B for reducing uncertainties of
measurement of capacities.

The measured heating capacity @,; shall be corrected for the heat from the indoor fan as specified in
4.1.3.2 or 4.1.3.3 to obtain the heating capacity Py.

The measured cooling capacity @, shall be corrected for the heat from the indoor fan as specified in
4.1.3.2 or 4.1.3.3 to obtain the cooling capacity P.

NOTE 2  For rating indoor units and/or outdoor units separately, Annex G can be used.





