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DISCLAIMER

This report is confidential to the client named on the front cover.

This report may be stored, transmitted, or reproduced in full by the named client, however if the
report is to be placed in the public domain or used for publicity / promotional purposes please

inform a director of Enertek International Ltd.

The report must not be reproduced in part, edited, abridged or any extracts used for any purpose
whatsoever without written permission from a director of Enertek International Ltd.

The client remains responsible for any data supplied by the client for use in this report. If this data
could affect the test results this will be noted in the report.

Any test results contained in this report apply only to the specific sample(s) tested as described in
the report.

This report does not imply or indicate any element of commercial approval, recommendation, or
promotion by Enertek International Ltd.

Enertek’ s default decision rule is in accordance with ILAC-G8:09/2019 simple acceptance.

E4957 No. 1| BESA HIU Test Report Page| 3 of 69



A W N R

10
11
12

CONTENTS

EXECUTIVE SUIMMIMARY ...uuiiiiieiieieitereietectiretestetsssessssssesssesassssssssssssssessssesassssssassassssasans 8
2] 31 = 9
DEFINITIONS. . ... ttuiitiireienereeireenrentreeseneseeserassessseessasssasssasssnssesssasssanssesssnssssssnsssenssssnsnns 10
INTRODUCGTION ...ceiiiiiiiieiiereieiieceitetetteracreretsssessstesessasaseesassssssssssssssassssesasssssssssasessasans 13
4.1  Installation of APPlIANCE ...eeeeee e e a e 13
4.2 ApPliance DEtails ........euviiiiieeeceeecee e r e e e e 13
4.3  Appliance Design Pressures and TEMPEratures ........ccccceveeeeeeeccccnieeeeeeeeeccerieeeeeee s 13
TEST IMETHOD ...ccciiiiiiiiiieieieiteniieteeeetaceeresestecsstssassetassssessssessssssaesstassssassssesassesassnsannns 14
0 R = T] o 2 U=T =410 o [T PSPPSR PP PRPRRPPRPRPPPRRE 14
TEST MODULE 1 - Space Heating, High Temperature, DH70 Indirect .......cccccevveeeeerrennnnns 16
6.1 Test Module 1 INfOrmMatioN .......uueuuiuieiiiiiiiiieieiiiiieieeereeeraeerereeereareeareeeereeerarera———————————. 16
6.2  TESTIMOAUIE 1 RESUITS....uuuuiiiiriiiiriiiiiiieiieiiereeeieereeraresaaeseraessereessreesereesraessaressraesrareeane 16
TEST MODULE 2 - Space Heating, Low Temperature, DH55 Indirect ............ccceeeueennnee... 21
7.1 Test Module 2 INfOrmMation ........eeeeeiiiiiiiiieee e e e e e e 21
7.2 TeStMOAUIE 2 RESUIES. . ...t e e e e e e e e e e e aeaaaas 21
TEST MODULE 7 — DHW, High Temperature, DH70-KWarm ..........cccceeiiiinneiiiinnecennnnnees 26
8.1  Test Module 7 INTOrmMatioN ... s e s s 26
8.2 Test 11a INTOrMatION «euueeece e s s s s e 26
8.3 TSt 118 ROSUIES wuueuence s s e s s s snnas 27
8.4  Test 128/ 12C INFOIMAtION ..uviviiieriieieeeeee ettt e et e e e et e s et e e e ssaaessesraeeessnees 29
8.5 TS 12/ 12C RESUILS evveeiieeeieeieeteee e ettt ettt e eate e e e ettt e eseaaeesseaeeesssreessssraeeeseanaeeas 29
8.6 Test 13a INTOrMaTION wuueeeee e e s s s e 32
8.7 TSt 138 ROSUIES wuueuune s s s s s snnas 32
8.8  Test 21a INTOrMaTION «uueeeee e e s s s e 35
8.9 TSt 218 RESUIES wuueueece s s s s s snnas 35
8.10 B P W [0 (o] 1 4 =14 o] o HFF N 38
8.11 TEST 228 ROSUIES ...ttt e e e e e e aab e e e s e eesesbbaaeseeeaees 38
TEST MODULE 8 — DHW, Low Temperature, DH55-KWarm ......cccccceieiieeiiniinnieinieniennnes 40
9.1 Test Module 8 INfOrmMatioN .......cii i e 40
9.2 TeSt 11b INFOrmMatioNn ...coccoiiiiee et e e e e e e e e e eaa e 40
LS TR T =Y N o 31 2 (=T U U 41
9.4 Test 12D/ 12d INFOrmMatioN ccueeeeieeeeeeeeeeeeeeeeeette ettt ee e s e erae e e e seaeeessnraeessnee 43
9.5 TSt 12D/ 120 RESUIES...eeeiieeeiieeeeeeee ettt e ettt e et e e e s eae e e s seaeeesseraaeesssnneeas 43
9.6 Test 13D INTOIrMATiON «.uueee e s s s e e 46
9.7 TSt 130 ROSUITS 1t s s s s nas 46
9.8 TSt 21D INTOrMATION «.uuee e e s s s e e 49
0.9 TSt 21 ROSUITS et s s s s s nas 49
9.10 Test 22b INformation ........coovvviiiiiiiii 52
9.11 TSt 22D ROSUIES..ccoiiiiieiiiieeeeee e 52
CONGCLUSIONS ....ccieiiiiieeirteireetteeereseseestesssesssessassssssenssssssesssesssassenssrassssssssssssssasssnssanssen 54
EQUIPMENT AND INSTRUMENT LIST .uutuiuitiiieieiieieireceiteceereresensecsrecessesassesassssecsssasacsnns 55
APPENDIX Ao eiiiiiiiiteeeteteteeeeeteeeteteesereresesesesesesssasasassssssssssssssssssesssssesesasasssesasasncnss 56
12.1 VWART Calculations for Modules 1 & 7 .....ceeeevieeeiieeeeeeeee e 56
12.2 VWART Calculations for Modules 2 & 8 .....cooeeveeeeiieeeieeeeeeeeeeeeeeeeeeeee e 57

E4957 No. 1| BESA HIU Test Report Page| 4 of 69



13 Y o o 3T - 58
13.1 Appliance DOcUMENTAtION.......cuiiiiii e 58
13.2 Appliance Photographs .......cceuiiiiiiiee ettt 60
14 Y o o T 63
14.1 Declaration of Conformity.......cccuvieiiiiiiicceee e 63
14.2 Water Regulation 4 CertifiCate ... 64
15 BIBLIOGRAPHY ...couuiiiiiniiiiiinniiiiinniiiiinssieiiesssseiissmsssiisssssstiesssstsesssssssessssssssssssssesssssssss 65

E4957 No. 1| BESA HIU Test Report Page| 5 of 69



List of Figures

Figure 1 - EIL’s HIU Test Rig schematic which is taken from Appendix B, Figure 4, of Technical

Standard for UK HIU Test Regime Version 3: 2023 ... iieieeieciiee e erieee e stee e evree e s sire e e s ensaee e e nnee s 15
FIBUre 2 - TEST 01a KEY IMBTIICS .cuuiiiiiiiiiiiiiiieieriieitiieeitieeerreereaeeeaeeesereseseeaeereeesaaeseresaeereessaeeasraseraearerersnnnes 18
FIgure 3 - TEST 0L K@Y IMEBLIICS...uuvieiiiiieeecciiie e et e e ecttee e et e e e ette e e e ettt e e e s eteeeeestaee e sentaeeeenteeeesasaneennns 19
FIgUre 4 - TSt 01C K@Y IMETIICS ceviiiiiiiiiiiiiiiiieiiieiete ettt eee et ee e eeee e eeeeeeeeeeeeeeseteseseeeseseseeeeeseseseseeeeeneaens 20
FIgure 5 - Test 01d K@Y IMELIIICS......uuiiiiieeee e ccciiiieee e e e e ecetttre e e e e e e e eeitrbe e e e e e e e s snnssreseeeeeesannnssasseseeeessnnnsnnns 23
FIBUre 6 - TEST 016 KEY IMBEIICS . cuuiiiiiiiiiiiiiiieieeieetteeeeeteeeeeeerereeeeeeeeeeereeseeeeeseeeseressreresnressssnnsnrnssrnsnsnrnsnnnnns 24
Figure 7 - Test O1f K@Y IMIELIICS oottt e et e e e e e e e r e e e e e e e eeaaraaaeeaeeeseeansrnnns 25
Figure 8 - TESt 11a KEY IMETIICS ...uiiiiiiiiiiiiiiieieiiieeeeieeeeeeeesteeeeeeeeeeeeeeeeeeseeeesseeessnsssreresesessssessnresssnnnsnrennnnnns 28
FIgUre 9 - TESt 120 K@Y IMETIICS ...uiiiiiiiiiiiiiiieieieieeeeieeeeeeeesteeeeeeeeaeeeeeeeeeseeeesseeessnessseresnsesssnensnresssnnnssrennnnnns 30
Figure 10 - TESt 12C KEY IMEEIICS ..vevveiiirieiiiiiieieiireetteeeeeeeeeereeseeeeeaeeeeeeeeeseressreresseessresessesssrennsnnssnsennsnnnnnnes 31
Figure 11 - TESt 130 KEY IMETIICS..cuiiiiiiiieiiieeeieeeeeeeeeee ettt ee e e e e ee e e e e e e e ee e e e e e e eeeeaeseeeseaeaeeeeeseseeeeeeeaens 34
Figure 12 - TESt 212 K@Y IMETIICS .coiiiiiiiiiiiieieieeeeeeeeeee ettt e e ee e ee e e e e e e e e e e e e ee e e e e e e e e eeaeseeeseaeaeeeeeseseeessneeens 37
Figure 13 - TESt 220 KEY IMETIICS..cciiiiiiiieiiieieieeeeeeeeeeeeeeee et ee e e e e e e e e e e e e e e e ee e e e e e e seaeaeeeeeseaeaeeeeeeesneeseneaens 39
Figure 14 - Test 11D K@Y IMELIICS. ....uuuiiiiieieeeccteeeee ettt e e e et ee e e e e e et a e e e s e s eeearaaaaeaeeeesnntesanes 42
FIgure 15 - TSt 12D K@Y IMBLIICS. ...iiiiciiiieieieeeeccitte ettt e e cte e e et e e st e e e eatae e e seabaeeesntteeeesntaeeesnnseeaeaans 44
Figure 16 - TeSt 12d K@Y IMBLIICS. ...ciiicuiiiieeciieeecciite ettt e e ecie e e e et e e e s ste e e e entaeeeseabaeeesntteeeesntaeeesanseeeenns 45
Figure 17 - TSt 13D K@Y IMBLIICS. ...ceiicuiieieicieieecitie e ettt e et e e et e e s ete e e e ettae e e sebaeeesntteeesetaeeesanseeaenns 48
Figure 18 - TSt 21D KEY IMBLIICS. ..ciiiicuiiiieiciiee e ccitee e ettt ecte e e e ettt e e s eie e e e ettae e e seabeeeesntteeesstaeeesanseeeenns 51
FIgure 19 - Test 22D K@Y IMBLIICS. ...cciiciiiieieiieeecctiee e ettt e et e e ettt e e s st e e e eatae e e seabeeeesntteeeestaeeesanseeeenns 53
Figure 20 - HIU with outer case fitted........ccouuiiiiiiiiieceee e 60
Figure 21 - HIU with OUter Case reMOVEM ........cccuiiiieiiiiee ittt e e e et e e e s ebe e e e ssataee e seraeeenans 61
Figure 22 - Declaration of CONTOIMILY......coiiiiii i et e e e bree e s eraeeeeans 63
Figure 23 - Water regulation 4 certifiCate.....cuuiiii ittt s evee e 64

E4957 No. 1| BESA HIU Test Report Page| 6 of 69



List of Tables

Table 1 - Appliance Details and Modules TESTEA..........uviiiicuieieeciie et e e e 8
Table 2 - Modules Tested Pass or Fail SUMMAIY........ccuuiiiiiiiiiiiiiee ettt et e e seee e e entree e ssreeeesnnes 8
Table 3 - Modules 1 & 7 VWART INfOIMATiON....uuueiiiiiiiiiiiiiieee ettt ettt e eeeeraaareee e e e e e enaararees 8
Table 4 - Modules 2 & 8 VWART INTOIMATION.....uueiiiiiiiiiiriiiieee ettt ettt e eeeeeeraarre e e e e e e e enaarsrees 8
Table 5 - Definitions and AbBreViations........ccvvvieiiiii e ee e e e eesaraaes 10
Table 6 - APPlIANCE DELAIIS....cciii it e e e e e e e e e e e e e e e e eeanbaaaeeeeeeeennnranes 13
Table 7 - Appliance Design Pressures and TEMPEratUresS........cccecccueeeeieeeeeeeiiiiieeeeeeeeeeerreeeeeeeeeesnnnenes 13
TADIE 8 - IMIOTUIE L TS uuuuiririeirieiririrerreerrreeerreerrreeerreeeereerraeeaeraesrereeeraressressssessssessssssssrsssssssssressssssssrsnes 16
Table 9 - Module 1 PerformancCe CriTEIIA .......uueueuueeeereieieeeiereeeiieeterererreerrreee e e eee.r——.—————————————.—.———.———. 16
Table 10 - MOAUIE 1 BEST PraCliCe ....uuuuuuieeiiieiiriieiieeiireeereeerereeesreerereeerreessrreessrersrarersre.srreerer....—.——. 16
Table 11 - MOAUIE 1 TSt RESUILS ....evviiiiiiieiiiiiiiiieitteeetteeterererreeerrererreerereeeraeererererarersrresrrreearreerererererene 17
TADIE 12 - IMIOTUIE 2 TOSES .euutiriririririiitiieterueertrererrrerereeeraeerereeere—..ar——.rarererarererersrarsrsrssssssssssssssssssssssssssnnes 21
Table 13 - Module 2 PerformanCe CriTEIIA ........uueeuuueeeirierereeriieeierererieererreerereer..r.—..——————.———————.—.—.———————. 21
Table 14 - MOAUIE 2 BEST PraCliCe ....uuuuuuieeiiieriiieiiieeiireeeieeerereeesreesereeereeeesrreessrereraeersreesreeerr—....—.—.—.—.—. 21
Table 15 - MOAUIE 2 TSt RESUILS ...uvvviiiiiiieiiiiiiiiieitteeetteeterererseeerreeerreerereeeraeererererarersrresrsrrearreersrersraesrane 22
TaDIE 16 - IMOAUIE 7 TOSES.uuuuiiiiiiiieiiitiieieee ettt e e eeebe e e e e e e e eeaabeeeeeeeeessssaeeeeresesenssbsseeeeeessesssnsenes 26
Table 17 - Module 7, TeST 118 RESUITS ....euuiieiiiiiiiiiiitiiiiiiieeiteeieieeereeerereeesaeerereeereeerereeerereesra.———.——————————.. 27
Table 18 - Module 7, Test 11a Performance Criteria.........uuuuueeurueeririeeririeereiererererieerereeereeerereeeee————. 27
Table 19 - Module 7 - TeSt 11 BEST PraCliCe .....uueeeiieiiiiiiiieeeieeeeeeiiieeeeeeeeeeeeiireeeeeeeeeeiassreeseeeesensnnsreeses 27
Table 20 - MOdUIE 7, T@ST 12 RESUITS .....uuueuiriiiiiiiieiiieitieieretersrerererereraeererereraeerereeera—e.a———————————————————————.... 29
Table 21 - Module 7, Test 12 Performance Criteria.......u . ueeueuieererererieererererreerereeerreeeereesreee———————. 29
Table 22 - MOAUIE 7 - BESE PraCliC .uuueeeiiiiiiiciiieeiiee ettt eeeeee e e e e e eeeteee e e e e e e eeasareereeeeeennsreeees 29
Table 23 - Module 7, Test 13 Performance Criteria.......u . ueiueuieererererieerereeerreerereeereeeeereeereeee———————. 32
Table 24 - Module 7, TeST 138 RESUITS ...uuvuiiiiiiiiiiiiiiiiiiiiiieeiiestereeereeerereeeseeerareesreeerereeerereeera———ar.—.————————... 33
Table 25 - Module 7, Test 21a, HIU Internal Parameter Setup & Operation.......cccccceeecivieeeeeeeieccinnns 35
Table 26 - Module 7, TeSt 218 RESUIES ....evviiiiiiiiiiiieiiiieiiieeeiieetereeerreerereeerreerereeerreere ... ... 35
Table 27 - Module 7, Test 21 Performance Criteria.......uuuuuueeurreeererererreerereeerreerereeereeeesreeee————————. 36
Table 28 - MOAUIE 7 - BESt PraCtiCe ...uuuuuiriiiiiiiiiiiiiiiieitteeetreereueeerreerereeereeerereeessrerararerrrererreerarerer—....... 36
Table 29 - Module 7, TeSt 228 RESUIES ....uuviiiiiiiiiiiiiiiiieiiieeeiieeteteeerreererererrerrereeerrre e ... 38
Table 30 - Module 7, Test 22 Performance Criteria....... . uuuueeuereeererererieerereeerreerereeereeeesreesree————————. 38
Table 31 - MOAUIE 7 - BESt PraCtiCO ..uuuuuuiriiiiiiiiiiiiiiieeieieeeteeereteeereeerereeereeerereesssrereraeersrersrreerarererree.—.—.. 38
TADIE 32 - IMIOTUIE 8 TOSTS ..uuuiruririiiriietirerereeerrreretrrerereeeraeerereeer—.—ra——..rar.—.rarersrersrarersrsssrassssrssssassssssssssssnes 40
Table 33 - Module 8, TeSt 111 RESUILS .....cuuiiiiiiiiiiiriiiiiieiiieierieetireeerreerereeerreerere e arerereeerer—.ar————.—————————.—.. 41
Table 34 - Module 8, Test 11b Performance Criteria......ccvcuueeuererereeriireiereeeiireeeraeerereer.——————————. 41
Table 35 - Module 8 - TeSt 11 BEST PraCliCe .....uueeeieeiiiiiiiieeiiieeeeeiiieeeeeeeeeereireeeeeeeeeesissreereeeeesnsnsneeees 41
Table 36 - MOdUIE 8, TEST 12 RESUITS .....uuueiiriiiiiiiieiiieitieieriteesreeererereraeererereraeerer.—.——————————————————————————————... 43
Table 37 - Module 8, Test 12 Performance Criteria.......u . ueeueuieererererieererererreerereeereeeeereerree————————. 43
Table 38 - Module 8 - TeSt 12 BEST PraCliCe .....uveevieeiiiiiiiieeeieeeeeeiiieeeeeeeeeeeeiireeeeeeeeeesnnssreeseeeeeenennsreeees 43
Table 39 - Module 8, Test 13 Performance Criteria.......u e ueeueuieeeerirerieerireeerreerereeereeeeereeere.——————————. 46
Table 40 - Module 8, TSt 130 RESUITS .....cuuuiiiiiiiiiiiiiiiiiiitieietieeeirererreerererseaeerereeeraeerareesrereeara—e—er.—ar————.—. 47
Table 41 - Module 8, Test 21b, HIU Internal Parameter Setup & Operation.........ccccecveeeecvvieeecciveeennns 49
Table 42 - Module 8, TeSt 210 RESUITS ......uuuiiiiiiiiiiiiiiiiiiiiieietieeterererreerereeseaeerereeeraeersreeerereeara—e—.———.———————. 49
Table 43 - Module 8, Test 21 Performance Criteria.......u . uueeuuuieererererieerererereeerereeereeeeereeere——————————. 50
Table 44 - Module 8 - TeSt 21 BEST PraCliCe ....uuveevieeiiiiiiiieeeiieeeeeiiiieeeeeeeeeeeeireeeeeeeeeerssssesseeeessnennsreeees 50
Table 45 - Module 8, TSt 2210 RESUILS .....uuuuiiiiiiiiiiriiiiiieiiieeetteerirererreerereeerreerere ... 52
Table 46 - Module 8, Test 22 Performance Criteria.......u e ueeurrieererererieerrreeerreerereeereeersreee————————————. 52
Table 47 - Module 8 - TESt 22 BESt PraCtiCe .....uuuuuruiiiiriiiiiiiiiiiiiiieeiereeereeerereeereeereraeerereeerree.—————————. 52
Table 48 - Appliance DOCUMENTALION ...cciiiiieiieie et e e e e e e st rreae e e e e e e raaees 58

E4957 No. 1| BESA HIU Test Report Page| 7 of 69



1 EXECUTIVE SUMMARY

1.1.1 The Cetetherm Pioneer HIU underwent testing to the BESA Technical Standard for UK HIU
Test Regime, V3-Rev001 September 2023. Modules 1,2,7 and 8 were tested. Summary tables
can be seen below, with further technical data shown in each respective test module chapter
of this report. VWART calculations can be found within APPENDIX A.

Table 1 - Appliance Details and Modules Tested

Manufacturer: Cetetherm
Model: Pioneer
Modules: 1,2,7,8
Table 2 - Modules Tested Pass or Fail Summary
Module 1: Pass
Module 2: Pass
Module 7: Pass
Module 8: Pass
Table 3 - Modules 1 & 7 VWART Information
VWART Volume
. VWART (°C
°c) (m?) ra
DHW 15 29.4 Summer 22
Standby 33 20.6 Winter 28
Space Heating 36 40.8 Overall 25
Table 4 - Modules 2 & 8 VWART Information
VWART Volume
. VWART (°C
c) (m?) ra
DHW 22 56.2 Summer 29
Standby 37 37.2 Winter 32
Space Heating 36 76.0 Overall 31

1.1.2 It should be noted that all VWART figures are to within =2°C tolerance.
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2 BRIEF

2.1.1 Enertek international Limited (EIL), were contracted to receive, install, and commission a
production sample of the Cetetherm Pioneer.

2.1.2 To perform the tasks required for assessing the efficiency of Domestic Hot Water (DHW) and
Space Heating (SH) as per the BESA UK HIU BESA Technical Standard for UK HIU Test Regime,
V3-Rev001 September 2023, a publicly available online test regime. This is here-on referred
to as the Test Regime throughout this document.

2.1.3 To provide a report detailing the tests carried out and generated results in accordance with
the Test Regime criteria, including calculations for Volume Weighted Average Return
Temperatures (VWART).
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3 DEFINITIONS

3.1.1 The following definitions and abbreviations which have been used within this report can be
found in Table 5 below.

Table 5 - Definitions and Abbreviations

Symbol Description
tio Temperature, primary source
t11 Temperature, primary side flow connection
t12 Temperature, primary side return connection
tn Temperature, space heating system return connection
t2 Temperature, space heating system flow connection
t31 Temperature, cold water supply
32 Temperature, domestic hot water flow from HIU
for Tem!:)eratL.Jre, primary side bypass flow (for non-keep warm
configuration)
tor Tem!:)eratL.Jre, primary side bypass return (for non-keep warm
configuration)
(ol Volume flow, primary side
(oP3 Volume flow, space heating system
ds Volume flow, domestic hot water
P11 Static pressure, primary side flow connection
P12 Static pressure, primary side return connection
P21 Static pressure, space heating system return connection
P2 Static pressure, space heating system flow connection
P31 Static pressure, cold water supply
P3; Static pressure, domestic hot water flow from HIU
dP, Differential pressure, primary system across HIU
dP; Differential pressure, space heating system across HIU
dP3 Differential pressure, domestic hot water across HIU
Qonw Estimated annual energy demand per year for hot water
Qsh Estimated annual energy demand per year for space heating
NpHwW Number of DHW events per year
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H, Arithmetic mean of primary side power recorded during test
Hs Arithmetic mean of DHW power recorded during test
H, Arithmetic mean of space heating power recorded during test
honw Annual hours that HIU is producing DHW
hsy Annual hours that HIU is producing space heating
hkwm Annual hours that HIU is in keep warm mode
hnkwm Annual hours that HIU is in non-keep warm mode
Vouw Volume of primary water recorded during and post-DHW test
Vsu Volume of primary water recorded during space heating tests
Viwm Volume of primary water recorded during keep warm test
VNkwm Volume of primary water recorded during non-keep warm test
Propsummer Proportion of year HIU is operating in “summer” mode
Propwinter Proportion of year HIU is operating in “winter” mode
VWARTpuw DHW Volume Weighted Average Return Temperature
VWARTsH Space Heating Volume Weighted Average Return Temperature
VWARTwm Keep Warm Volume Weighted Average Return Temperature
VWARTnkwm Non-Keep Warm Volume Weighted Average Return Temperature
VWARTwirex ﬁg:ggl Volume Weighted Average Return Temperature for Heating
VWARTsumen Annu'al Vqu.me Weighted Average Return Temperature for Non-
Heating Period
VWART 1y Total Annual Volume Weighted Average Return Temperature
Wthermal Thermal energy use
Welectrical Electrical energy use
SHprop Annual heating period
NSHpgop Annual non-space heating period
TMV Thermostatic mixing valve
TRV Temperature regulating valve
UFH Underfloor heating
DHW Domestic Hot Water
HIU Heat Interface Unit
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DPCV Differential pressure control valve
DRV Double regulating valve
SH Space Heating
UKAS United Kingdom Accreditation Service
EIL Enertek International Limited
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4.1

41.1

4.1.2

413

4.2

421

4.2.2

4.3

43.1

INTRODUCTION

Installation of Appliance

The appliance was installed and commissioned (as received) and as defined in the product
literature provided. Testing was carried out without further adjustment other than disabling
the internal space heating pump and adjusting the setting of the SH and DHW set points
through the user interface on the HIU controller to suit the conditions of the HIU test rig.

The HIU rig schematic is shown within Figure 1.

The HIU was commissioned in accordance with the technical manual / installation guide
provided by Cetetherm.

Appliance Details

Details of the HIU Cetetherm Pioneer appliance are given in Table 6. Photographs of the
installed appliance are given in Figure 20 and Figure 21.

The UK declaration of conformity (CE or UKCA or equivalent) and water regulation 4
certificate can be found within APPENDIX C.

Table 6 - Appliance Details

Item Description
Manufacturer Cetetherm
Model Pioneer
Serial Number 73949023352001
Year of Manufacture 2023

DHW Priority N

EUT Number EUT 0679
Date Test Item Received 08/01/2024

Appliance Design Pressures and Temperatures

The maximum design pressures and temperatures of the Cetetherm Pioneer appliance for
the primary side and the secondary side for both Space Heating and DHW are given in Table
7.

Table 7 - Appliance Design Pressures and Temperatures

Item Pressure (bar) | Differential Pressure Temperature (°C)
(bar)
Primary Side 16 6 120
Secondary Side Space
. 10 - 90
Heating
Secondary Side DHW 10 - 90
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5.1

51.1

5.1.2

5.1.3

514

5.1.5

5.2

5.21

5.2.2

5.2.3

TEST METHOD

Test Regime

The testing described in this report was carried out in accordance with the test regime. The
test regime outlines a series of static and dynamic tests to determine the performance of a
HIU’s DHW and SH functions. The test regime outlines the test method including the
reporting of the results, the performance requirements and the VWART calculations.
Testing was carried out in accordance with Test Module 1.

Testing was carried out in accordance with Test Module 2.

Testing was carried out in accordance with Test Module 7.

Testing was carried out in accordance with Test Module 8.

Measurement & Uncertainties

All measurements and uncertainties adhere to the requirements stipulated in the BESA Test
Regime. All measurements were sampled at a rate of 1 Hz for all tests.

The BESA uncertainties of measurement requirements are as follows:

° Differential Pressure, + 1.0 kPa

. Temperature, £ 0.1 °C

. Volume Flow (= 0.06 I/s) + 1.5 %
. Volume flow (< 0.06 I/s), + 3.0 %.

Note: the time constant for the temperature sensors is less than 1.5 s. The time constant
for the differential pressure sensors is less than 5s.

EIL's reported uncertainty is based on a standard uncertainty by a coverage factor K=2,
providing a level of confidence of approximately 95%. The uncertainty evaluation has been
carried out in accordance with UKAS requirements. The EIL equipment list and uncertainties
given are shown within chapter 11.
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6.1

6.1.1

6.1.2

6.2

6.2.1

< Enertek
International

TEST MODULE 1 - SPACE HEATING, HIGH TEMPERATURE,
DH70 INDIRECT

Test Module 1 Information

Objective: Perform static testing to investigate the performance characteristics of the HIU
when indirectly meeting a space-heating load given a 55°C/35°C tertiary heating circuit and
70°C primary flow temperature.

The following set of tests are from test module 1 — space heating, high temperature, indirect
heating module 1-DH70 indirect HM1-DH70C.

Table 8 - Module 1 Tests

Module 1 Tests

Ola DH/70C, Space Heating Indirect 0.5 kW, 55/35°C tertiary, 50 kPa
01b DH/70C, Space Heating Indirect 1 kW, 55/35°C tertiary, 200 kPa
Olc DH/70C, Space Heating Indirect 4 kW, 55/35°C tertiary, 50 kPa

Test Module 1 Results

Performance criteria results can be seen in Table 9, Test result data can be seen in Table 11
and key metrics can be found in Figure 2, Figure 3 and Figure 4. Best practice criteria can be
found in table 10.

Table 9 - Module 1 Performance Criteria

Module 1 Tests Performance Criteria

Performance Criteria, Fail if: PASS/FAIL

VWART (fail if the VWART is above 40°C) Pass

Table 10 - Module 1 Best Practice

Module 1 — Best Practice Criteria

Best Practice Criteria if: Best Practice

VWART is below 37 °C Achieved
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Table 11 - Module 1 Test Results

Module 1 Test Results

Parameter Symbol Ola 01b Olc
v (0.5kW) (1kw) (kW)

Temperéture, primary side flow En 70.0 69.6 70.5

connection (°C)

Tempere.ature, primary side return Elz 353 356 36.2

connection (°C)

Volume flow, primary side (I(};) 0.0052 0.0089 0.030

Differential pressure, primary dP,

system across HIU (kPa) >0 201 >1

Arithmetic mean of Prlmary side H, 752 1272 4269

power recorded during test (W)

Temperature, space hgatmg Eu 346 348 348

system return connection (°C)

Temperature, space heatmg Ezz 551 4.6 546

system flow connection (°C)

Volume flow, space heating (oP3 0.0063 0.014 0.050

system (1/s)

Differential pressure, space heating dP; 24 24 26

system across HIU (kPa)

Arlthmetlc.mean of space heating H, 594 1109 4142

power during test (W)

Volume Weighted Avg. Return VV\!ART 35 36 36

Temp (°C)

Total VWART (°C) 36
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7.1

7.1.1

7.1.2

7.2

7.2.1

< Enertek
International

TEST MODULE 2 - SPACE HEATING, LOW TEMPERATURE,
DH55 INDIRECT

Test Module 2 Information

Objective: Perform static testing to investigate the performance characteristics of the HIU
when indirectly meeting a space-heating load given a 45°C/35°C tertiary heating circuit and
55°C primary flow temperature.

The following set of tests are from test module 2 - Space Heating, Low Temperature, Indirect
HEATING MODULE 2-DH55 Indirect HM2-DH55C.

Table 12 - Module 2 Tests

Module 2 Tests
01d DH/55C, Space Heating Indirect 0.5 kW, 45/35°C tertiary, 50 kPa
Ole DH/55C, Space Heating Indirect 1 kW, 45/35°C tertiary, 200 kPa
01f DH/55C, Space Heating Indirect 4 kW, 45/35°C tertiary, 50 kPa

Test Module 2 Results

Performance criteria results can be seen in Table 13, Test result data can be seen in Table 15
and key metrics can be found in Figure 5, Figure 6 and Figure 7. Best practice criteria can be
found in table 14.

Table 13 - Module 2 Performance Criteria

Module 2 Tests Performance Criteria

Performance Criteria, Fail if: PASS/FAIL

VWART (fail if the VWART is above 40°C) Pass

Table 14 - Module 2 Best Practice

Module 2 — Best Practice Criteria

Best Practice Criteria if: Best Practice

VWART is below 37 °C Achieved
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Table 15 - Module 2 Test Results

Module 2 Test Results
0id Ole 01f
Parameter Symbol (0.5kW) (1kW) (akw)
- - t
Temperéture, primary side flow tia 548 545 548
connection (°C)
- - t
Tempere.ature, primary side return Lz 346 36.0 36.6
connection (°C)
Volume flow, primary side (I%) 0.0081 0.015 0.055
Differential pressure, primary dP;
system across HIU (kPa) = Al =L
X - - . H
Arithmetic mean of Prlmary side 1 633 1152 4222
power recorded during test (W)
i t
Temperature, space hgatmg tax 34.9 354 355
system return connection (°C)
i t
Temperature, space heatmg L2z 45.0 453 453
system flow connection (°C)
Volume flow, space heating a2 0.013 0.024 0.100
system (I/s)
Differential pressure, space dP;
heating system across HIU (kPa) 2 2 e
X - - H
Arlthmetlc.mean of Space heating 2 530 970 4132
power during test (W)
i . VWART
Volume Weighted Avg. Return v 35 36 37
Temp (°C)
Total VWART (°C) 36
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8.1

8.1.1

8.1.2

8.2

8.2.1

€° Enertek
International
TEST MODULE 7 - DHW, HIGH TEMPERATURE, DH70-KWARM

Test Module 7 Information

Objective: To explore the performance of the HIU under changing loads, as would be the
case in practical operation. Key performance criteria are speed and consistency of DHW
delivery to the customer; DHW staying at a safe temperature at all times and the volume
weighted average return temperature when supplying space heating or DHW.

The following set of tests are from test module 7 — Domestic hot water, high temperature,
keep warm hot water module 7-DH70-KWarm.

Table 16 - Module 7 Tests

Module 7 Tests
11a DH/70C, DHW only, 50°C DHW, Variable dP
12a DH/70C, DHW Low Flow, 50°C DHW, 50kPa
12¢ DH/70C, DHW Low Flow, 50°C DHW, 200kPa
13a DH/70C, DHW Load Test, 50°C DHW
21a DH/70C, DHW Keep Warm, 50°C DHW
22a DH/70C, DHW Keep Warm Response Time, 50°C DHW

Test 11a Information

Objective: To investigate the performance of the HIU when delivering DHW, at a range of
flow rates and differential pressures, given a 70°C primary flow temperature. The test
investigates HIU operation in terms of DHW delivery and impacts on primary heat network
return temperatures.
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8.3 Test 11a Results

8.3.1 Performance criteria results can be seen in Table 17 test result data can be seen in Table 18
and key metrics can be found in Figure 8. Best practice criteria can be found in table 19.

Table 17 - Module 7, Test 11a Results

Module 7 - Test 11a Results

Parameter Symbol Result
Maximum and minimum values a2 o M
of t3; when there is DHW flow (°C) ) )
Number of consecutive seconds o
where t3; > 55°C (s)
Volume Weighted Avg. Return VWART

° 15
Temp (°C)

Table 18 - Module 7, Test 11a Performance Criteria

Module 7 - Test 11a Performance Criteria

Performance Criteria, Fail if: PASS/FAIL
Fail if DHW temperature (t3;) exceeds 60.0°C (to one

decimal place) for more than 1 second, as this poses a Pass
scalding risk

Fail if primary return temperature (t12) exceeds 55.0°C

(to one decimal place) at any point, as this poses a Pass
scaling risk

Fail if the VWART is above 22°C (to one decimal place) Pass

Fail if the average DHW temperature (tsz) is not 50.0°C
+1°C (to one decimal place) for the final 150 seconds of Pass
each of the 180 second DHW flow periods

Fail if the DHW temperature (t3;) is not being maintained
at 50.0°C +3°C (to one decimal place) for >150 seconds Pass
of each of the DHW flow periods

Fail if the DHW temperature (tsz) drops below 45.0°C (to
one decimal place) for more than 5 consecutive seconds, Pass
as this would impact resident comfort

Table 19 - Module 7 - Test 11 Best Practice
Module 7 — Test 11 — Best Practice Criteria

Best Practice Criteria if: Best Practice

Best practice if the VWART is less than 17°C (to one decimal
place)

Best practice if the DHW temperature (t32) is being maintained
at 50.0°C £2°C throughout periods of DHW flow

Best practice if the DHW temperature (t32) doesn’t drop below
45.0°C (to one decimal place) for more than 2 consecutive Achieved
seconds

Achieved

Not Achieved
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8.4

8.4.1

8.5

8.5.1

8.5.2

8.5.3

Test 12a / 12c Information

Objective: To investigate the stability of DHW temperature at low flow rates. During
operation, domestic hot water is sometimes drawn off at extremely low flow rates. Test 12
investigates the ability of the system to meet this condition by measuring the temperature
at test point t3; at a flow rate of 0.02 |/s.

Test 12a / 12c Results

The HIU was able to deliver DHW at low flow rate above 45.0°C at the end of the 180 second
period of low flow DHW.

The HIU was able to deliver stable DHW flow temperature (at ts;), defined as ability to
maintain 50.0 +3.0°C (1 decimal place) during the last 60 seconds of the test.

Performance criteria results can be seen in Table 21, Test result data can be seen in Table 20
and key metrics can be found in Figure 9 and Figure 10. Best practice criteria can be found
in table 22.

Table 20 - Module 7, Test 12 Results

Module 7 - Test 12 Results

Parameter Symbol 12a Result 12c Result

Maximum and minimum values of 32

t3» when there is low DHW flow (°C) 529 49.2 2.3 | 495

Number of consecutive seconds

where t3; > 55°C (s) 0 0

Table 21 - Module 7, Test 12 Performance Criteria

Module 7 - Test 12 Performance Criteria

Performance Criteria, Fail if: PASS/FAIL

Fail if DHW temperature (ts;) exceeds 60.0°C (to one
decimal place) for more than 1 second, as this poses a Pass
scalding risk

Fail if primary return temperature (ti1;) exceeds 55.0°C
(to one decimal place) at any point, as this poses a Pass
scaling risk

Fail if DHW temperature (t3;) is not maintained at 50.0°C

. P
13°C (to one decimal place) for more than 60 seconds ass
Table 22 - Module 7 - Best Practice
Module 7 — Test 12 — Best Practice Criteria
Best Practice Criteria if: Best Practice
Best practice if DHW temperature (t32) is maintained at 50°C
+2°C (to one decimal place) throughout the test for both test 12a Not Achieved
and 12c.

E4957 No. 1| BESA HIU Test Report Page| 29 of 69



80.00 0.30
70.00
0.25
60.00
0.20
g _
= v
e <
> 2
'51000 015 ©
3 2
7] o
’—
30.00
0.10
R e T T T D — \
|
20.00 |
|
‘ \
\ 0.05
10.00 1
\
\/\__'_.-——-_.'____,.;-.\-\~—~~_ _____ -
0.00 0.00
0 60 120 . 180 240 300
Time (s)

E4957 No. 1| BESA HIU Test Report

tn (Temperature, Primary Side Flow)
——— t3, (Temperature, DHW Flow)

t12 (Temperature, Primary Side Return)
= = = ; (Volume Flow, Primary)

Figure 9 - Test 12a Key Metrics

Page| 30 of 69



80.00

0.30
70.00
0.25
60.00
0.20
. 50.00 i
= m
L Q
@ =
= =
& 40.00 0.15 &
g ©
: 5
(59
= 30.00
0.10
_________ - ey g -
I
20.00 i
|
) — et 0.05
10.00 !
\
\,———a—~‘ ——————— - N - -
0.00 0.00
0 60 120 180 240 300
Time (s)

ty (Temperature, Primary Side Flow)

— = =@, (Volume Flow, Primary)

E4957 No. 1| BESA HIU Test Report

ti2 (Temperature, Primary Side Return)

ts, (Temperature, DHW Flow)
gs (Volume Flow, DHW)

Figure 10 - Test 12c Key Metrics

Page| 31 of 69



8.6

8.6.1

8.7

8.7.1

8.7.2

8.7.3

8.7.4

Test 13a Information

Objective: To measure the maximum heat output (kW) and flow (I/sec) DHW output that can
be delivered from the HIU. The HIU shall be set to deliver 50°C and the maximum DHW power
output shall be measured with a flow step change and the peak value recorded when the
DHW flow temperature is above 45°C.

Test 13a Results

The maximum DHW heat output was recorded as 67.6 kW, with a measured flow rate of 0.42
I/s, when producing minimum DHW at 45°C or above (46.8 °C).

The recorded DHW line pressure drop across the HIU was 140 kPa.
The number of consecutive seconds where t3; > 55°C was 0 seconds.

Performance criteria results can be seen in Table 23, Test result data can be seen in Table 24
and key metrics can be found in Figure 11.

Table 23 - Module 7, Test 13 Performance Criteria

Module 7 - Test 13 Performance Criteria

Performance Criteria, Fail if: PASS / FAIL

Fail if DHW (at ts2) is less than 50°C +1.0°C (to one
decimal place) at 0.13 I/s flow rate, as the HIU must be
able to produce DHW to the target temperature at a
moderate load

Pass

Fail if DHW temperature (t3;) exceeds 60.0°C (to one
decimal place) for more than 1 second, as this poses a Pass
scalding risk

Fail if primary return temperature (t12) exceeds 55.0°C
(to one decimal place) at any point, as this poses a Pass

scaling risk
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@ En ertek
International

Table 24 - Module 7, Test 13a Results

Module 7 - Test 13a Results — Mean Average of Last 10 Seconds

barameter svmbol | 0-151/5 | 0-181/s | 0.211/s | 0.241/s | 0.271/s | 0.301/s | 0331/s | 0.361/s | 0.391/s | 0.421/s

y (25kW) | (30kw) | (35kwW) | (40kw) | (45kw) | (50kW) | (55kw) | (60kw) | (65kW) | (70kW)
VTR, PITER S i 69.9 70.2 70.3 70.3 70.3 70.3 70.2 70.1 69.9 69.7
flow connection (°C)
VETIEEEHUTE, PIER S iz 15.6 16.4 16.7 17.6 18.2 18.7 20.0 20.0 20.4 206
return connection (°C)
Volume flow, primary side (Ic;;) 0.108 0.130 0.152 0.179 0.206 0.284 0.297 0.283 0.311 0.334
Arithmetic mean of primary H
side power recorded during (kVt/) 24.33 28.95 35.49 39.72 44.78 59.98 59.06 59.24 63.92 52.57
test
LTl s GG e b 10.3 10.2 10.2 10.3 103 9.9 9.9 10.0 10.0 10.1
supply (°C)
VS PEIELITE, SEMESE he ez 49.3 49.4 48.7 49.2 49.1 49.0 49.8 49.1 48.9 48.2
water flow from HIU (°C)
vieluine e, eemesie e 9 0151 | 0.179 | 0210 | 0240 | 0271 | 0301 0.337 0360 | 039 | 0424
water (1/s)
Bliffeteinidsl piessule, comesde | ol 0.26 0.31 0.41 0.51 0.62 0.75 0.91 1.04 1.20 1.40
hot water across HIU (kPa)
LTSS e o DY Hs 2475 | 2954 | 33.85 | 39.19 | 44.04 | 4938 55.95 59.00 | 63.40 | 67.58
power recorded during test (kW)
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8.8

8.8.1

8.9

8.9.1

8.9.2

8.9.3

8.9.4

Test 21a Information

Objective: To establish HIU performance during periods of no load, when operating in Keep
Warm mode.

Test 21a Results

The test Keep Warm operation, HIU Internal Parameter Setup & Operation can be seen in
Table 25.

The Keep Warm operation is valid (based on Test 22a response time criteria).

The Keep Warm undergoes cycling (i.e. ti1 varies by more than +3 °C during the final 3 hours
of the test).

Performance criteria results can be seen in Table 27, Test result data can be seen in Table 26
and key metrics can be found in Figure 12. Best practice criteria can be found in table 28.

Table 25 - Module 7, Test 21a, HIU Internal Parameter Setup & Operation
Module 7 - Test 21a — HIU Internal Parameter Setup & Operation

Parameter Setting / Operation Notes

Keep warm setting -10°C

Table 26 - Module 7, Test 21a Results

Module 7 - Test 21a Results

Parameter Symbol Result
Mfean ave'rage volume flow, (o[ 0.0008
primary side (I/s)
Mean average of primary side H1 0.037
power recorded during test (kW) '
Mean average electrical energy Welectrical

3.0
use (W)
Mean average thermal energy Wihermal

36.7
use (W)
Overall energy loss per day (kWh) 0.95
Overall keep warm volume VWART

. o 33

weighted avg. return temp (°C)
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Table 27 - Module 7, Test 21 Performance Criteria

Module 7 - Test 21 Performance Criteria

Performance Criteria, Fail if: PASS/FAIL
Fail if VWART is above 44.0°C (to one decimal place) Pass
Fail if primary return temperature (t1;) exceeds 55.0°C (to Pass
one decimal place) at any point, as this poses a scaling risk
Fail if the primary supply temperature to the HIU (t11) drops

o Pass
to below 39°C
Fail if the HIU overall energy losses are greater than 1.0 Pass
kWh/day (to three decimal places)
Fail if the Test 22a DHW temperature response time test
fails (i.e. the HIU Keep Warm operation is not a valid Keep Pass
Warm)

Table 28 - Module 7 - Best Practice
Module 7 — Test 21 — Best Practice Criteria

Best Practice Criteria if: Best Practice
Best practice if VWART is below 38°C (to one decimal place) Achieved
Best practice if HIU overall energy losses are less than 0.7 .
kWh/day (to three decimal places) Not Achieved
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Figure 12 - Test 21a Key Metrics
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8.10

8.10.1

8.11

8.11.1

8.11.2

Test 22a Information

Objective: To investigate DHW delivery time after a period of at least 8 hours Keep Warm
only operation. This tests if the HIU can supply domestic hot water within an acceptable time
of turning on the tap, which is a basic comfort requirement.

Test 22a Results

The Keep Warm operation is valid (based on response time criteria shown in Test 22

performance criteria).

Performance criteria results can be seen in Table 30, Test result data can be seen in Table 29
and key metrics can be found in Figure 13. Best practice criteria can be found in table 31.

Table 29 - Module 7, Test 22a Results

Module 7 - Test 22a Results

Parameter Symbol Result
Time taken for ts3; to reach 45.0°C
and not subsequently drop below (s) 15
42.0°C
Number of consecutive seconds
where t3; > 55°C (5) 0
Mean average volume flow, a1

. . 0.118
primary side (1/s)

Table 30 - Module 7, Test 22 Performance Criteria

Module 7 - Test 22 Performance Criteria

one decimal place) at any point, as this poses a scaling risk

Performance Criteria, Fail if: PASS/FAIL
Fail if the DHW response time takes more than 15 seconds

to reach 45.0°C (to one decimal place) at t3; while not Pass
dropping below 42.0°C (to one decimal place) thereafter

Fail if DHW temperature (t3;) exceeds 60.0°C (to one

decimal place) for more than 1 second, as this poses a Pass
scalding risk

Fail if primary return temperature (t1;) exceeds 55.0°C (to Pass

Table 31 - Module 7 - Best Practice

Module 7 — Test 22 — Best Practice Criteria

Best Practice Criteria if:

Best Practice

Best practice if DHW response time at t32 is less than 10 seconds

Not Achieved
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€°’ Enertek
International
9 TEST MODULE 8 - DHW, LOW TEMPERATURE, DH55-KWARM

9.1 Test Module 8 Information

9.1.1 Objective: To explore the performance of the HIU under changing loads, as would be the
case in practical operation. Key performance criteria are speed and consistency of DHW
delivery to the customer; DHW staying at a safe temperature at all times and the volume
weighted average return temperature when supplying space heating or DHW.

9.1.2 The following set of tests are from test module 8 — Domestic Hot Water, Low Temperature,
Keep Warm HOT WATER MODULE 8-DH55-KWarm.

Table 32 - Module 8 Tests

Module 8 Tests
11b DH/55C, DHW only, 50°C DHW, variable dP
12b DH/55C, DHW Low Flow, 50°C DHW, 50kPa
12d DH/55C, DHW Low Flow, 50°C DHW, 200kPa
13b DH/55C, DHW Load Test, 50°C DHW
21b DH/55C, DHW Keep Warm, 50°C DHW
22b DH/55C, DHW Keep Warm Response Time, 50°C DHW

9.2 Test 11b Information

9.2.1 Objective: To investigate the performance of the HIU when delivering DHW, at a range of
flow rates and differential pressures, given a 55°C primary flow temperature. The test
investigates HIU operation in terms of DHW delivery and impacts on primary heat network
return temperatures.
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9.3

9.3.1

Test 11b Results

Table 33 - Module 8, Test 11b Results

Performance criteria results can be seen in Table 34, Test result data can be seen in Table 33
and key metrics can be found in Figure 14. Best practice criteria can be found in table 35.

Module 8 - Test 11b Results

Parameter Symbol Result
Maximum and minimum values of 32 = A6
t32 when there is DHW flow (°C) ) ’
Number of consecutive seconds 0
where t3; > 55°C (s)
Overall DHW Volume Weighted VWART ’3
Avg. Return Temp (°Q)
Table 34 - Module 8, Test 11b Performance Criteria
Module 8 - Test 11b Performance Criteria
Performance Criteria, Fail if: PASS/FAIL

Fail if DHW temperature (t3;) exceeds 60.0°C (to one
decimal place) for more than 1 second, as this poses a
scalding risk

Pass

Fail if primary return temperature (t12) exceeds 55.0°C
(to one decimal place) at any point, as this poses a
scaling risk

Pass

Fail if the VWART is above 27°C (to one decimal place)

Pass

Fail if the average DHW temperature (ts2) is not 50.0°C
+1°C (to one decimal place) for the final 150 seconds of
each of the 180 second DHW flow periods

Pass

Fail if the DHW temperature (ts;) is not being maintained
at 50.0°C +3°C (to one decimal place) for >150 seconds
of each of the DHW flow periods

Pass

Fail if the DHW temperature (tsz) drops below 45.0°C (to
one decimal place) for more than 5 consecutive seconds,
as this would impact resident comfort

Pass

Table 35 - Module 8 - Test 11 Best Practice

Module 8 — Test 11 — Best Practice Criteria

Best Practice Criteria if:

Best Practice

Best practice if the VWART is less than 20°C (to one decimal
place)

Not Achieved

Best practice if the DHW temperature (t32) is being maintained

at 50.0°C £2°C throughout periods of DHW flow

Not Achieved

Best practice if the DHW temperature (t32) doesn’t drop below

45.0°C (to one decimal place) for more than 2 consecutive
seconds

Achieved
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Figure 14 - Test 11b Key Metrics
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9.4

9.4.1

9.5

9.5.1

9.5.2

9.5.3

Test 12b / 12d Information

Objective: To investigate the stability of DHW temperature at low flow rates. During
operation, domestic hot water is sometimes drawn off at extremely low flow rates. Test 12
investigates the ability of the system to meet this condition by measuring the temperature
at test point t3; at a flow rate of 0.02 |/s.

Test 12b / 12d Results

The HIU was able to deliver DHW at low flow rate above 45.0°C at the end of the 180 second
period of low flow DHW.

The HIU was able to deliver stable DHW flow temperature (at ts;), defined as ability to
maintain 50.0 +3.0°C (1 decimal place) during the last 60 seconds of the test.

Performance criteria results can be seen in Table 37, Test result data can be seen in Table 36
and key metrics can be found in Figure 15 and Figure 16. Best practice criteria can be found
in table 38.

Table 36 - Module 8, Test 12 Results

Module 8 - Test 12 Results

Parameter Symbol 12b Result 12d Result
Maximum and minimum values ;

of t3; when there is low DHW 032 50.2 49.4 50.1 49.0
flow Q)

Number of consecutive seconds

where t3; > 55°C (s) 0 0

Table 37 - Module 8, Test 12 Performance Criteria

Module 8 - Test 12 Performance Criteria

Performance Criteria, Fail if: PASS/FAIL

Fail if DHW temperature (t3;) exceeds 60.0°C (to one
decimal place) for more than 1 second, as this poses a Pass
scalding risk

Fail if primary return temperature (t12) exceeds 55.0°C
(to one decimal place) at any point, as this poses a Pass
scaling risk

Fail if DHW temperature (ts;) is not maintained at 50.0°C
+3°C (to one decimal place) for more than 60 seconds

Pass

Table 38 - Module 8 - Test 12 Best Practice
Module 8 — Test 12 — Best Practice Criteria

Best Practice Criteria if: Best Practice

Best practice if DHW temperature (t32) is maintained at 50°C
+2°C (to one decimal place) throughout the test for both test 12b Achieved
and 12d
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9.6

9.6.1

9.7

9.7.1

9.7.2

9.7.3

9.7.4

Test 13b Information

Objective: To measure the maximum heat output (kW) and flow (I/sec) DHW output that can
be delivered from the HIU. The HIU shall be set to deliver 50°C and the maximum DHW power
output shall be measured with a flow step change and the peak value recorded when the
DHW flow temperature is above 45°C.

Test 13b Results

The maximum DHW heat output was recorded as 44.98 kW, with a measured flow rate of
0.30 I/s, when producing minimum DHW at 45°C or above (45.8 °C).

The recorded DHW line pressure drop across the HIU was 75 kPa.
The number of consecutive seconds where t3; > 55°C was 0 seconds.

Performance criteria results can be seen in Table 39, Test result data can be seen in Table
40, key metrics can be found in Figure 17.

Table 39 - Module 8, Test 13 Performance Criteria

Module 8 - Test 13 Performance Criteria

Performance Criteria, Fail if: PASS / FAIL

Fail if DHW (at t3,) is less than 50°C +1.0°C (to one
decimal place) at 0.13 I/s flow rate, as the HIU must
be able to produce DHW to the target temperature
at a moderate load

Pass

Fail if DHW temperature (t3;) exceeds 60.0°C (to one
decimal place) for more than 1 second, as this poses Pass
a scalding risk

Fail if primary return temperature (t1;) exceeds
55.0°C (to one decimal place) at any point, as this Pass
poses a scaling risk
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Table 40 - Module 8, Test 13b Results

Enertek

ternational

Module 8 - Test 13b Results — Mean Average of Last 10 Seconds
Parameter svmbol 0.151/s | 0.181/s | 0.211/s | 0.241/s | 0.271/s | 0.301/s | 0.331/s | 0.361/s | 0.391/s | 0.421/s
y (25kwW) | (30kw) | (35kw) | (40kw) | (45kw) | (50kw) | (55kW) | (60kW) | (65kW) | (70kW)

Temperature, primary side t 546 | 547 | 548 | 548 | 548 | 547 54.7 - - -
flow connection (°C)
Temperature, primary side t1

. . 24.1 26.5 26.8 26.3 25.7 23.9 22.5 - - -
return connection (°C)
Volume flow, primary side (Ic;;) 0.199 0.251 0.295 0.330 0.352 0.351 0.350 - - -
Arithmetic mean of primary H
side power recorded during (kVt/) 25.48 29.68 34.49 39.32 42.76 45.20 47.23 - - -
test
LTl s GG e b 10.4 10.4 10.4 9.9 10.0 10.0 10.1 ; - ;
supply (°C)
Temperature, domestic hot a2
water flow from HIU 0) 48.5 49.6 49.2 48.4 47.5 45.8 44.1 - - -
volume flow, domestic hot < 0.150 | 0.180 | 0211 | 0.240 | 0270 | 0300 | 0.330 - - -
water (I/s)
Differential pressure, domestic dPs

25 31 41 51 62 75 89 - - -
hot water across HIU (kPa)
Arithmetic mean of DHW i 2398 | 2956 | 3432 | 38.70 | 4248 | 4498 | 47.13 - - -
power recorded during test (kW)
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9.8

9.8.1

9.9

9.9.1

9.9.2

9.9.3

9.9.4

Test 21b Information

Objective: To establish HIU performance during periods of no load, when operating in Keep
Warm mode.

Test 21b Results

The test Keep Warm operation, HIU Internal Parameter Setup & Operation can be seen in
Table 41.

The Keep Warm operation is valid (based on Test 22b response time criteria).

The Keep Warm does not undergo cycling (i.e. ti1 varies by more than +3 °C during the final
3 hours of the test).

Performance criteria results can be seen in Table 43, Test result data can be seen in Table 42
and key metrics can be found in Figure 18. Best practice criteria can be found in table 44.

Table 41 - Module 8, Test 21b, HIU Internal Parameter Setup & Operation
Module 8 - Test 21b — HIU Internal Parameter Setup & Operation

Parameter Setting / Operation Notes

Keep warm setting -10°C

Table 42 - Module 8, Test 21b Results

Module 8 - Test 21b Results

Parameter Symbol Result
Mfean avgrage volume flow, d1 0.0014
primary side (1/s)
Mean average of primary side H, 0.04
power recorded during test (kW) '
Mean average electrical Welectrical

3.1
energy use (W)
Mean average thermal energy Wihermal

37.6
use (W)
Overall energy loss per day (kwWh) 0.975
Overall keep warm volume VWART

) . 37

weighted avg. return temp (°C)
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Table 43 - Module 8, Test 21 Performance Criteria

Module 8 - Test 21 Performance Criteria

Performance Criteria, Fail if: PASS/FAIL
Fail if VWART is above 48°C (to one decimal place) Pass
Fail if primary return temperature (t1;) exceeds 55.0°C (to Pass
one decimal place) at any point, as this poses a scaling risk
Fail if the primary supply temperature to the HIU (t11) drops "

o Pass
to below 39°C
Fail if the HIU overall energy losses are greater than 1.0 Pass
kWh/day (to three decimal places)
Fail if the Test 22b DHW temperature response time test
fails (i.e. the HIU Keep Warm operation is not a valid Keep Pass
Warm)

Table 44 - Module 8 - Test 21 Best Practice
Module 8 — Test 21 — Best Practice Criteria

Best Practice Criteria if: Best Practice
Best practice if VWART is below 44°C (to one decimal place) Achieved
Best practice if HIU overall energy losses are less than 0.7 .
kWh/day (to three decimal places) Not Achieved

* Whilst t1; decreases below 39°C in the initial period of the test, this has been reviewed by
the BESA HIU Technical Committee and has been determined that this behaviour is part of
the normal operation of the HIU keep warm as the cyclical profile reaches equilibrium.
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9.10 Test 22b Information

9.10.1 Objective: To investigate DHW delivery time after a period of at least 8 hours Keep Warm
only operation. This tests if the HIU can supply domestic hot water within an acceptable time
of turning on the tap, which is a basic comfort requirement.

9.11 Test 22b Results

9.11.1 The keep warm operation is valid (based on response time criteria shown in Test 22

performance criteria).

9.11.2 Performance criteria results can be seen in Table 46, Test result data can be seen in Table 45
and key metrics can be found in Figure 19. Best practice criteria can be found in table 47.

Table 45 - Module 8, Test 22b Results

Module 8 - Test 22b Results

Parameter Symbol Result
Time taken for ts3; to reach 45.0°C
and not subsequently drop below (s) 15
42.0°C
Number of consecutive seconds
where t3; > 55°C (s) 0
Mean average volume flow, a1

. . 0.163
primary side (1/s)

Table 46 - Module 8, Test 22 Performance Criteria

Module 8 - Test 22 Performance Criteria

one decimal place) at any point, as this poses a scaling risk

Performance Criteria, Fail if: PASS/FAIL
Fail if the DHW response time takes more than 15 seconds

to reach 45.0°C (to one decimal place) at t3; while not Pass
dropping below 42.0°C (to one decimal place) thereafter

Fail if DHW temperature (t3;) exceeds 60.0°C (to one

decimal place) for more than 1 second, as this poses a Pass
scalding risk

Fail if primary return temperature (t1;) exceeds 55.0°C (to Pass

Table 47 - Module 8 - Test 22 Best Practice

Module 8 — Test 21 — Best Practice Criteria

Best Practice Criteria if:

Best Practice

Best practice if DHW response time at t32 is less than 10 seconds

Not Achieved
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10  CONCLUSIONS

All conclusions, opinions and interpretations indicated in this report are outside the scope
of Enertek’s UKAS accreditation.

10.1.1 The HIU has passed the requirements of the BESA UK HIU BESA Technical Standard for UK
HIU Test Regime, V3-Rev001 September 2023.
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11 EQUIPMENT AND INSTRUMENT LIST
EQUIPMENT ID CERTIFICATE | MEASUREMENT | CALIBRATION | CALIBRATION
NAME NUMBER | NUMBER | UNCERTAINTY DATE DUE
K=2
ke PRT 5002 | CAL 000292 0.077 °C 27/04/2023 04/2024
Supply Probe
DH‘;‘:&‘:'et PRT 5003 | CAL 000292 0.077 °C 27/04/2023 04/2024
P"":;‘LL"'“ PRT 5004 | CAL 000292 0.077 °C 27/04/2023 04/2024
P"mla,';‘é::t”m PRT 5005 | CAL 000292 0.077 °C 27/04/2023 04/2024
SH Flow Probe | PRT 5006 | CAL 000292 0.077 °C 27/04/2023 04/2024
SH Return Probe | PRT 5007 | CAL 000292 0.077 °C 27/04/2023 04/2024
Primary Flow T | PRT 5008 | CAL 000292 0.077 °C 27/04/2023 04/2024
Flow Meter FM 601 | 3953070009 |  0.006 I/sec 07/11/2022 04/2024
Flow Meter FM 602 | 3953070011 | 0.0025l/sec | 09/11/2022 04/2024
Flow Meter FM 603 | 3953070012 | 0.0046 I/sec | 13/11/2022 04/2024
Flow Meter FM 605 | 3953070010 0.001 I/sec 14/11/2022 04/2024
P
ressure PT083 | 395307005 6.87 kPa 31/10/2022 04/2024
Transducer
Pressure
PT084 | 3953070003 8.33 kPa 18/10/2022 04/2024
Transducer
Pressure
PTO085 | 3953070002 7.46 kPa 18/10/2022 04/2024
Transducer
P
ressure PT086 | 3953070004 7.23 kPa 18/10/2022 04/2024
Transducer
Pressure
PT087 | 3953070006 7.10 kPa 19/10/2022 04/2024
Transducer
Pressure
PT088 | 3953070007 6.54 kPa 19/10/2022 04/2024
Transducer
Power Meter | PM 1022 | 3953070008 0.16 W 11/01/2023 01/2024
Pipe PIPE 001 ; ; 27/04/2024 04/2024

The reported expanded uncertainty is based on a standard uncertainty by a coverage factor
K =2, providing a level of confidence of approximately 95 %. The uncertainty evaluation has
been carried out in accordance with BS EN ISO/IEC 17025:2017 requirements.
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12 APPENDIX A
12.1 VWART Calculations for Modules 1 & 7
VWART Volume
. VWART (°C
c) (m?) =
DHW 15 294 Summer 22
Standby 33 20.6 Winter 28
Space Heating 36 40.8 Overall 25
DHW Draw Test Results Post DHW Draw (60 seconds)
Power Primary Flow VWART Primary Volume VWART
(W) (m*/hr) (°) (m?) (°C)
Low 9443 0.2 14 0.58 14
Medium 15756 0.2 15 0.07 15
High 20640 0.3 16 0.06 16
DHW Draw Volumes pa Post DHW Draw Volumes pa
Volume pa Volume pa
kWh pa Hours (m?) Events pa (m?)
729 77.2 11.8 10000 5.829
297 18.85 4.7 660 0.047
444 21.51 7.0 300 0.019
Standby Test Results Standby Volumes pa
Primary Flow o Volume pa
(m*/hr) VWART (°C) Hours (m?)
0.0027 33 7612 20.581
Space Heating
Primary
P:w)er Flow V\?:'Q)R T kWh pa Hours v:';’r:l?
(m*/hr) P
0.5kw 524 0.019 35 98 187 3.48
1kw 1109 0.032 36 787 710 22.82
4kw 4143 0.106 36 565 136 14.49
12.1.1 It should be noted that all VWART figures are to within +2°C tolerance.
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12.2 VWART Calculations for Modules 2 & 8
VWART Volume
o VWART (°C
c0) (m?) {9
DHW 22 44.5 Summer 29
Standby 37 37.2 Winter 32
Space Heating 36 76.0 Overall 31
DHW Draw Test Results Post DHW Draw (60 seconds)
Power Primary Flow VWART Primary Volume VWART
(W) (m3/hr) (°c) (m?) (°Q)
Low 9483 0.3 21 0.42 22
Medium 16105 0.4 23 0.03 23
High 21095 0.6 24 0.15 25
DHW Draw Volumes pa Post DHW Draw Volumes pa
Volume pa Volume pa
kWh pa Hours (m?) Events pa (m?)
729 76.87 19.6 10000 4.188
297 18.44 8.2 660 0.022
444 21.05 12.4 300 0.046
Standby Test Results Standby Volumes pa
Primary Flow o Volume pa
(m*/hr) VWART (°C) Hours (m?)
0.005 36.7 7531 37.207
Space Heating
Primary
P:w)er Flow V\?:'S)R T kWh pa Hours v:';’:;
(m*/hr) P
0.5kW 531 0.029 35 98 185 5.39
1kW 971 0.053 36 787 811 43.37
4kw | 4133 0.199 37 565 137 27.22
12.2.1 It should be noted that all VWART figures are to within +2°C tolerance.
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13 APPENDIX B
13.1 Appliance Documentation
13.1.1 The details of the appliance documentation are given in Table 48 below.
Table 48 - Appliance Documentation
Document
# | Component: Submitted | Manufacturer and type:
(Y/N):
1 | Space Heating Heat Y AlfaLaval: CBH18-15A (Prim AH)
Exchanger
o | Domestic Hot Water Heat Y Alfalaval: CBH18-47 A (Prim AH)
Exchanger
. Cetetherm/Nibe: Matrix (Display:
3 gggﬁ:‘:}!%ﬁ;?ﬂiﬁ;‘eat'"g Y RMU 739326) / (Control Center:
s CC1264)
4 Control Valve a.nd Actuator v ESBE: SLP120
for Space Heating
5 | Space Heating Strainer Y Cetetherm: ST1077
6 Control Valve and Actuator v ESBE: SP120
for Hot Water Heating
7 | Temperature Sensors Y Shibaura: E3M-42D-C49 (WTS5)
3 Domestic Hot Water Isolating i i
Valve
9 | Primary Side Strainer Y Cetetherm: ST1078
10 | Drain Valves - -
11 | Vent Valve - -
12 | Circulation Pump Y Grundfos: UPM4 LIN 15-75-130
13 | Heat Meter - -
14 Domestic Hot Water Flow v Sika: VTY10kS
Sensor
15 | Pipes v Cooper and Stainless steel pipes:
Cetetherm
16 | Connections Y Brass: Cetetherm
17 | Joints Y Brass: Cetetherm
Gasket Flexitallic SIGMA 511 3/4"
18 | Gaskets Y 5 AX16X1.5
19 | ORings Y Scaligera: EPDM70 Black PX - M534
20 | Pressure Sensor Y Honeywell: MIPAF1XX020BSAAX
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21 | Expansion Vessel

Zilio Industries S.p.A.:
ZIEGDO0IZB31M7 (VRP220-8 H80
3/8"x18 90° DX)

22 | Insulation

Backframe: BEWI IN1000
SampolymerEtylenPropylen 40g/L
(Volyme: 9,3L)

Side Cover+Front: Cabseal: 225-14
Cellular Polyethylene Foam 28kg/m3
Heat exchanger: Interep: ASTM D
1056-07 (74-42 EPDM)

Al | Commissioning Guide

A2 | Operation Guide

A3 | Declaration of Conformity

A4 | Full Parameter List

A5 | Operating Differential
Pressure

Maximum Primary Static

600kPa

Software Version

RMU:V.1.1.1, ASB: V.13

Model Name and Type
Number

Model: Cetetherm Pioneer

Typ Number: Pil-H1-T1-GE1-E-H-O-
6W-3-E-E-1x130-UK

ltem number: 739490

Serial Number

73949023352001

Any Other Components
Stated by Manufacturer

Internal production test reports
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13.2 Appliance Photographs

Figure 20 - HIU with outer case fitted
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Figure 21 - HIU with outer case removed
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Enertek
International

Cetetherm P
Man. No 73

Cetetherm |

Figure 22 - Data Label
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14  APPENDIX C

14.1 Declaration of Conformity

Declaration of Conformity

Cetetherm Pioneer
Forsékran om Gverensstammelse PED 2014/68/EU art 4.3, LVD, EMC, RoHS
Declaration of Conformity
Déclaration de conformité
Konformitétserklarung Cetetherm
Conformiteitsverklaring [ ——
Vaatimustenmukaisuusvakuutus

Tillverkare /Manufacturer / Fabricant / Hersteller / Fabrikant ! Valmistaja
Cetetherm AB, Ronneby Sweden

* Varmevéaxlarenhet, Fjarrvarmecentral for varme och/eller varmvatten

* Heat exchanger unit, District heating System, for heating and/or Domestic Hot Water

* Echangeur thermique, systéme de chauffage urbain, pour le chauffage et I'eau chaude sanitaire

* Fernwarme-Kompaktstationen, fiir Heizung und/oder Trinkwarmwasser

* Warmtewisselaarunit, stadsverwarmingsysteem, voor verwarmingswater en/of sanitair warm water
* Lamménjakokeskus, Kaukolammitys, lampimalle kayttévedelle ja lammitykselle

[ Produkter/ Products/ Produits/ Produkte/ Prod | Tuote |
| Pioneer |

Ovanstaende produkter ligger i artikel 4.3 enligt PED 2014/68/EU

Above mentioned products are in article 4.3 according to PED 2014/68/EU

Les produits susmentionnés figurent a l'article 4.3 conformément a la DESP 2014/68/EU

Vorstehend benannte Produkte fallen unter Artikel 4.3 der DGRL 2014/68/EU

Bovengenoemde producten zijn conform artikel 4.3 van Richtlijn 2014/68/EU (Richtlijn Drukapparatuur)
Tuotteet ovat valmistusluokaltaan artikla 4.3 2014/68/EU mukaisia

Tillampade direktiv/ Used directives/ Directives utilisées/ Angewendete Direktiv/ Gebruikte richtlijnen/
Kaytetyt direktiivit

— PED 2014/68/EU

— LVD 2014/35/EU

- EMC 2014/30/EU

— RoHS 2011/65/EU

Tillampade 6vriga standarder och specifikationer/ Used other standards and specifications/ Autres normes et
spécifications utilisées/ Weitere angewendete Standards/ Andere gebruikte standaarden en specificaties
/ Kaytetyt standardit

— Boverkets Byggregler BBR 25

— Varm och Hetvatienanvisningar 1993: VVA 93

— FVFF:101, F:103-7

— DK VA 3.22 / Gennemstremningsvandvarmer

— Suomen kaukolampd ry: K1/2020

— Suomen ymparistoministerio: Maarayskokoelma D1

Konformitetsprocedur: God teknisk praxis

Conformity Assessment procedure: Sound Engineering practice
Procédure d’'évaluation de conformité : Régles de I'art
Konformitatsbewertungsverfahren: Gute Ingenieurpraxis
Conformiteitsbeoordelingsprocedure: Regels van goed vakmanschap
Vaatimustenmukaisuusarvion menettelytapa: Hyvén konepajatekniikan mukaisesti

Ronneby, 2024-01-22
Andere Séeratiom

Anders Soderstrom
Ansvarig for dverensstammelse/ Responsible for conformity/Responsable de la conformité/ Bevollmachtigter/
Verantwoordelijke voor conformiteit/ Vastuuhenkild

DOC1629 2023-03-20

Figure 23 - Declaration of conformity
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“ Enertek
International

14.2 Water Regulation 4 Certificate

CERTIFICATE

Kiwa Watertec

(A Trading Division of Kiwa Ltd)
26A Rassau Industrial Estate
Ebbw Vale

Gwent

NP23 58D

United Kingdom

T +44 (0)1495 308185
uk.water@kiwa.com

www.kiwa.co.uk

kiwa
Certificate number: 2402761 (1)

Issued 28/02/2024
Expires 28/02/2029

Kiwa Regulation 4 (KUKreg4) Certification

Evaluation Guideline — Kiwa UK — EG004 — Regulation 4(1)(a)
Model number(s) — see Appendix

Cetetherm AB.

Kiwa Watertec declares that legitimate confidence exists in the products specified in this certificate and
supplied by the above organisation be relied upon to comply with the Kiwa Evaluation Guideline
referred above.

Which verifies the requirements of

Regulation 4(1)a of the Water Supply (Water Fittings) Regulations 1999 England & Wales: 2009
Northern Ireland and 2014 Byelaws Scotland.

This certificate has been issued in accordance with the Kiwa regulations for product certification.

Signed on behalf of Kiwa Watertec

%y

David Jay, Business Unit Manager — Authorised Signatory
Kiwa Watertec

Publication of this certificate is allowed.

Products are intended to be used in the UK only. For other countries, other (National) requirements will apply.
See https:/iwww kiwa.com/gb/en/about-kiwa/water-products/ or the QR code below to ensure that the certificate is
still valid.

Certificate Issued to:
Cetetherm AB
Fridhemsvagen 15

]
SE-372 38 kiwa
Ronneby approved
Sweden i

Kot

Page 1 of 2

Figure 24 - Water regulation 4 certificate
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