ECHNIKA POZNANSKA 2022-04-25 Bez prawa odsprzedazy

EN 16147:2017 (E)

Contents Page
European foreword : 5 58S VSR S S S S35 s s i D
1 ) L R NN 6
2 INOTITALIVE T CTCTICES suusussurssssnnsusasusesesssiossssns osssisssssssss s sinssss5s55 845535084 5 a0a4 oo SRRSO 6
3 Terms.and defifitiON S cusummmmmimusmsismimmmnsmsiii s sisditiim i 7
4 Symbols and abbreviations .........ccocoeenrercsenennessssssseseseseseeen S SR NSRS RS 10
5 INStall 1O FEG I T ETES suvusisosuuusrssosssssmssmsossmessssss s sosss s65355 5585503435538 GH0H03 AR EA AREH VRS RSSFA 12
5.1 Test apparatus and uncertainties of measurement ........ccocevrrerererereeeens i 12
5.2 Test room for the outdoor heat exchanger of air source heat pumps ......c.coeeerveresrrereseisnenns 13
5.3 Installation and connection of the heat pump........... : : 14
5.4 Installation of heat pumps consisting of several parts . RN 14
6 Settings and test conditions 5 - SR R SRR ES 14
6.1 FeMET AL cssissosssvsssissmssinsssssmisisnsonssni sissinistssenssssaisesass st ; R —— 14
6.2 Settings for non-ducted air SOUrce UNILS .......ccummmssmemmmsmm——.— ; .14
6.3 Setting the external static pressure difference for ducted air source units .......cc.oeeeerrreeenns 15
6.4 Setting the difference of temperature for heat pumps using a liquid as heat source......... 15
6.5 T8 S COTIO LT OTNS icviussssass svnsnsnssisnsssnssnsnsssssnssssssssssiss 3855554585 5858535 H4E55 55535 5054 15
6.5.1 General test conditions.. . S S e 15
6.5.2 Additional test conditions e ————————— eSS RS S 15
7 Performance tests.........coourunnee. N S SR SR S S S R R 18
g | (BT 1) o | R T ety 18
7.2 Basic prifnciples. s : .. 18
73 Off-peak proUets s 5 R R SR R SRR T S SRS 19
7.4 POWET INPUL COTTECLIONS ..ttt e ns s nnn s s s 19
7.4.1 Power input of fans for heat pumps with duct connNection .......cocoeoreeeecnsenesssnsessesse e 19
7.4.2 Power input of liquid pumps S e AR R S S s S .20
7.5 Stabilization [StAZe A]...crerererrrererereresesesssess e sesesesesssenens . s 21,
7.6 Filling:and storage [Stage Blissuusmnmsmmnssismsmimsimmisminisssmmssmssisssssassisrisisamnimmssisis 21
7.7 Filling and heating up period [Stage CJ......cuirinnssisesssssssssesmsesssssssssssssssssssssssssssssssssssssssssns 21
7.8 Standby DOWET INPUR [STAZE DD osvuussscscsississ s sisssnessssss sssssssssisnsis 55583355 45585355 55 5654 54403550 wAT A HRHERRRAVA 22
7.9 Water draw-offs and COP calculation [stage E].....ccccmrmmrenersnrsesesssescsnsnnnes e B2
7.9.1 Determination Of thie TSEIUL OTUETEY iusuesusmsinusssnsssssesssssinsssessssssss ssssss s s A 22
7.9.2 Determination of the electrical energy consumption (WEL-Lp) ueeereeereresessssssssssssssesens .24
7.9.3 Coefficient of performance (COPDHW) - orerreressesesseresesesesssessssessssesssssssssssssssssssssssssssssssssssssssssasssens 25
7.10 Reference hot water temperature and volume of mixed water at 40 °C [stage F]......ccceuuuu. 25
7.11.  Galculation of the smart coNtrol fACtOT SCF -uiiiiminisisessminsisinnsanisseitisassidssas sisasississns svmsinmsinmsasin 26
Tl A1, "GOXVOTA s semsuessscnssrnssmsssususmes msssusssssnnsnsess'sesssssssss nesasnnss a3 3585 8K REE HE EHNR A A 45A R 3 S S S AR NSHP 26
7.11.2 Smart Control Test procedure SRS 5 S35 A5 S5 5 T3 7 RN AR A4 0585 4 S e e e e e 26
7.12 Determination of the ambient correction term Qcor ..coeeeverrererererrsereressesesesesaes suxs 30
7.13 Water heating energy efficiency nwn.. 4RSS S S SRR AR 31
7.13.:1. Determination Of Quiugsmsss. s-swisssiioiinuatssamintinim cotinases ssastas sTausesnstvassnastsSoesioniansivirt vaiinvis i du s op s s 31
7.13.2 Calculation of nw, for heat pump water heaters and heat pump combination water
DNEATETS sxscosiusumssissussssssmussssstsssrsss osts 480405858 33 A3 S B3 S4TSR VA A3 S 345334 o S8 KPS TR s s S v s Tel 31
7.13.3 Calculation of the Annual Consumption of electric energy.......couverene. cer 31
7.14 Other performance 4444 SRS SR U AR SRR AR RN P 31




EN 16147:2017 (E)
7:14:1 Rated Neat ONITDNIE iuisisvsssussssrsvssnssssissssssssssssmssssssssessssssiisisios 556560555 5500550 mo s SoEsuismagessnosasusnonens 31
7.14.2 Seasonal coefficient of performance (SCOPpHW) evnrssrmnisssiissssisssssssssssssssssssssssssssssas 32
8 ) g ) o T, 32
8.1 Temperature-operating TaANGE i insisisississisisivissavissisissassisaasssnssessssosssessamse i swvaiaai 32
8.2 Outsidethie Operating TaANEE uuumsnsmissssnssssssnsamasasasassssmmssssssmnssssssasasssssrasnssns ssarmspassmmsasasssssss 33
8.3 Satety deVices ChECKINE O ST imuusssuumsssssssnssessnossssnssossissss ek issss dessss s o655 55555 50004 4 SHCaHEsaIERSTEsRA TS snssns 33
S 0 700 S 70 1 1) o | T 33
8.3.2 Shutting off the heat transfer medium flIOWS ... 33
8.3.3 Complete power SUPPIY fAIIUTE wiiisimmmmmmmimasssissasssttsssssiisesiisii s s 34
8.4 Condensate draiNing..... i ———————————— 34
9 Test resiilts and TESE F@POT L. xiusisssssisssussisssssisssssssssssssssicisnssdesns s ssssdsssssesssssessisess seas st sesesasosossssssisns 34
9.1 Data to be reCorded.....cmmrrmmninsmnsnsssmsssnss s s sssssssssssssssssssssssisisissisessnsisionssonsvsvsnsins 34
9.2 Test report eeEereEeEEEE SRR s .- 36
9.2.1 General information T — 36
05 07200 A/ P 1 110 0] 11 TP 37
10 IVLAT IR TN soiusussamsunsnosssssussnsssusmonsssussssns s savs s susssssnss s sHuess oS e SRS A SASRNS Sen SRS AVRS S e s e s AR 38
11 ID0 C VLTI BTN E AN O TN vwssvsiewasion'vsrss s oamasa 45353534+ 545 S V35S 50 5 BN 4 ¥ LS SR SR O 38
11.1 Technical data sheet.......————— 38
11.1.1 GENETal AESCTFIPRIOTN iussusnsnnssessssssassssnssssnsssssssns s ss5im565555456558 455848 T5 T84 SEVAS EaHa dodane N FoRs MR (o SHH AR AN AN S AP AN S Y 38
11.1.2 Performance characteriStiCs ......misssssssssss—————————— 38
D12 IO SEEUCENOMNS oo uummsmiossusssvmsmnmsnssssnsssessssioss s s sy S AR o S S S SR S s S 39
11:2:1 GENETal ssmmmsonnansnsansammsssmmmsstsss v r s TR =39
11.2.2 Physical description ... reersrer——— 39
11.2.3 Additional heating devices, if integrated in Unit...... e ——— 39
11.2.4 Control and safety........... TN St s e S 39
11.2.5 InStructions for iNStal atlON q..uuumsssscssssssussssssuusmsssissmnissssassusesssasnsnis sosssassasssasnisssssasntsssasanssaspopmsass sunsasans 40
11.2.6 Instructions for mainNteNANCe......cumnreresmsmsesssssssssssssssss 40
Annex A (normative) LOad Profiles ... 41
Annex ZA (informative) Relationship between this European Standard and the ecodesign
requirements of Commission Regulation (EU) No 814/2013 aimed to be covered............. 46
Annex ZB (informative) Relationship between this European Standard and and the

ecodesign requirements of Commission Regulation (EU) No 812/2013 aimed to be
L0 ) of T 48

Annex ZC (informative) Relationship between this European Standard and the ecodesign

requirements of Commission Regulation (EU) No 813/2013 aimed to be covered............. 49
Annex ZD (informative) Relationship between this European Standard and the ecodesign
requirements of Commission Regulation (EU) No 811/2013 aimed to be covered............. 50
B D O gL aD Y s csressessenssssesasssessassanssssnsensasnsnsssessasassssssassassessassassessasaas sessnsnsenessnsnns susensssnesasnansianiidossassSice s e EEETRTRICRATITTS 52
Figures
Figure 1 — Stages and order of the tests . aumnninmmsssssmmnismmmsends s ..18
Figure 2 — Illustration of a test for one possible load profile........nnnns., 23
Figure 3 — Test procedure for “SMART CYCLE" .c.iussesssssssamnsssssasssnisssapnsnssnsssnsansusssnssusssssnsassssasssmenssmsnsasssesses 27
Tables
Table 1 — Uncertainties of measurement for indicated values........... S — 13




EN 16147:2017 (E)

Table 2 — Variations allowed for the test conditions when the heat pump is FuUnning ... 15
Table 3 — Test conditions applicable t0 all SYSLEIMIS ........uuceeueeeereeeseeeeeeeeesseesssessssessessssseseseseesseseeseeeeenns 16
Table 4 — Test conditions for particular types 0f SYSTEIMS ... rereeesereesesssseessseessese e s e eeeseeseeens 17
Table 5 — Maximum ventilation exhaust air available dependent on declared load profile......... 17
Table 6 — Example of @ Series 0f 1020 ProOfiles ... uieisesesesseesseesessssesssssssssesssssssessessssssesssseseesseens 28
WAIBLE: 7 = UL NUIR s s s e80T e A PEmEneP RSt 30
Table B — Qe GO TETTIS oxsnessorszsio gssassnssssssssssssssssesssssns s ssseesssseses o aoues s omess s ERLEESS S EEHERES 32
Table 9 — Determination of wet bulb temperature related to dry bulb temperature.......ccouuuue.. 33
Table 10 — Data to be recorded.........oeceererrrruernne. I — 34
Table 11 — Additional data to be recorded for SMATt CYCIE tESt . mnmeeeeeeeeeeeesseeseesesseseesess s, 36
Table 12 — Presentation 0f MAiN FESULILS .....mmrcissssssssssesssressssesessssesssseesssssssssssssssssesssseseesseeeseeeeens 37
Table A.1 — Load profiles 3 XSto S T Tty NI — 41
Table A.2 — L0Ad Profiles M t0 XL...ouoermeesmressesssnsssssssssssssssssssssssssssessssssesssesssessmesssssesssseesssssessnesseeseeses 42
Table A.3 — Load profiles XXL t0o 4 XL......ceeererrrennee. : 44

Table ZA.1 — Correspondance between this European Standard and Commission
Regulation (EU) No 814 /2013Correspondence between this European Standard
and Commission Regulation (EU) No 814/2013 of 2 August 2013 implementing
Directive 2009/125/EC of the European Parliament and of the Council with regard
to ecodesign requirements for water heaters and hot water storage tanks and
Commission’s standardization request M/534 (Ecodesign Water Heaters) ...ummia 46

Table ZB.1 — Correspondence between this European Standard and Commission
Regulation (EU) No 812/2013 of 18 February 2013 supplementing Directive
2010/30/EU of the European Parliament and of the Council with regard to the
energy labelling of water heaters, hot water storage tanks and packages of water
heater and solar device and Commission’s standardization request Full reference
to the request ‘M /534 (Ecodesign Water HEALETS)..........ucuurcerreesseesseesssesssssssssssessssssssssssssssees 48

Table ZC.1 — Correspondence between this European Standard and 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 and
Commission’s standardization request M/535 (Ecodesign Space Heaters) ...........coooo.... 49

Table ZD.1 — Correspondence between this European Standard and Commission
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 and Commission’s standardization request
Full reference to the request M/535 (Ecodesign Space Heaters) ... 50



