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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.

E5085 No. 2| BESA HIU Test Report Page| 3 of 70



B W N R

10
11
12

CONTENTS

EXECUTIVE SUIMIMARY ...uuitiiieitireierecetiereiseraseerssessecessessssssasssssssssassssessssssassssssassasnssonans 8
2] 31 = 9
DEFINITIONS. . .....cttutieirteireereeireesreeseassesssessressrsssrassrssssessssssssssassenssenssenssasssasssnsssnsssnssnnns 10
INTRODUCGTION ...ccetiititiieieireeeiteteireteseeresessecassessssssassesssessassssesassesassessssssasassosassssnssesans 13
4.1  Installation of APPHANCe ...cveeii i 13
4.2 APPHANCE DELAIIS ..veiiieiieei ittt bee e s 13
4.3  Appliance Design Pressures and TEMPEratures .......cocveeeveceereeeieeeeenieeeeesieeeeseveens 13
TEST IMETHOD ...ceiiieieiieieiiieiieteirerecetteteserasseresessacessesssssssssssesassasnssesasssssssssesansasnssenans 14
0 R =T o (=T =41 o [ TN 14
TEST MODULE 1 - Space Heating, High Temperature, DH70 Indirect ......ccccevveeeerreennnnns 16
6.1 Test Module 1 INfOrmMatioN .........uueeeeereeeiiieieiiieieieierireierererereeerereree—————————————————————————— 16
(ST =Y 1 \V, [ Yo LU L= A 2 =T UL £ 16
TEST MODULE 2 - Space Heating, Low Temperature, DH55 Indirect ..........cccceuueerreennnens 21
2% R =Y o\ o Yo (U1 L0 1o o] o 0 1 F=1 o Y o WU TP 21
2 A =Y 1Y o Yo [V L (=T U | TP 21
TEST MODULE 7 — DHW, High Temperature, DH70-KWarm .......cccccceueereencrenncrenncrennncnnns 26
8.1 Test Module 7 INfOrmMatioN .........eeeee bbb aaasassannes 26
8.2 Test 113 INTOrMAtION ..uuueeeeei bbb e saaassbasssasssassnnnes 26
L0 T =Y o 5 = S =T U N 27
8.4  Test 128/ 12C INTOIrMALION coovveeeeeeeeieeee ettt et e eeeee e e e e e s e eeareeeeesesesessrrereeeesssnnas 29
8.5 TS 128/ 12C REOSUILS cevvveiieiiieeeeeeeeee et ettt et e e s eeesae e e e e e s s ssesssaseeeeesssessssreeeeeeesssnnns 29
8.6 Test 133 INTOrMAtION ..uuueeeeiiiii bbb aaassbasasasssasnnenes 32
8.7 TSt 138 ROSUILS wuuuuuuuiiiiiiii et e b s s b aess s sssssssasssasssssasssasssnsnnnnes 32
8.8  Test 213 INTOrMAtION «.uuueeeee e a e aass s aasasassssssranes 35
LN T =Y A = S =T U N 35
8.10 Test 228 INFOrmMatioN c...c.oooviviiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et 38
8.11 B R N A (S U1 N 38
TEST MODULE 8 — DHW, Low Temperature, DH55-KWarm.......cccccecieieiiienceniencennencenns 40
9.1 Test Module 8 INTOrmMatioN ........uuueeueeii bbb baaababararaaanes 40
9.2 TeSt 11D INFOrmMatioN ....uuueeeeeii bbb bbb ababasasasasasanes 40
9.3 TSt 11 RESUILS cuuuuieiiiii bbb bbb ab s s asasssasasasasasasasasnsanes 41
9.4  Test 12D/ 12d INFOrMatiON ..coeeeeeeeeieeeeeeeeeeeeeeee e e e eee ettt e e e e s e eeeareeeeesssesasrreeeeeesssnnas 43
9.5 TESE 12D/ 120 RESUILS...eveeeeeiiieeeeeeeee ettt ettt e e e e e eeeareeeeesssesassreeeeeeesssanas 43
9.6 Test 13D INFOrMAtioN ..uuuueeee bbb s easssasssnesranes 46
0.7 TSt 13D ROSUILS .. b b sa s as s s sasssssaasssasssnsnsnnes 46
9.8  Test 21D INFOrMatioN ..uuueeeee bbb s s basasasssseananes 49
0.9 TSt 21D ROSUILS c.eeete bbb bbb sb s assssssssssssasssssssnsnnnnes 49
9.10 TSt 22D INTOrMAtION c.cceeeiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt ettt e e e e e e e e e e e e e e eeeeees 52
9.11 B A o I (=T V1L £ 52
(o{0 ]\ [0 LU LY [0 )1 L 3PN 54
EQUIPMENT AND INSTRUMENT LIST ..euuituiieeireereernereeeenseesrnesenesensenssesssesssssesasesnsssnns 55
1 ad 2 V] 0 ), - N 56
12.1 VWART Calculations for ModuIES 1 & 7 ..ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 56
12.2 VWART Calculations for Modules 2 & 8 ....cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 57

E5085 No. 2| BESA HIU Test Report Page| 4 of 70



13 Y o o 3T G - 58
131 Appliance DoCUMENTAtiON ........uiiiiiie e 58
13.2 Appliance Photographs .......cccciiiiiiiiiei et 60
14 APPENDIX C..covviiiinniiiiiinniiiiennieiisssssiissssssimssssstisssssssssssssssssssssssesssssssassssssssssssssssnnsssss 64
14.1 UK Declaration of Conformity .......coccveeiiiiiieiiiiiee e 64
14.2 Water Regulation 4 Certificate ......ccuviiieiieiicee e 65
15 BIBLIOGRAPHY ....cuuiiiiieiiiiiinniiiiiianieiinnsesienmsiesienmsssiesmsssstessssssssssssssssssssssssssssssssnsssssens 66

E5085 No. 2| BESA HIU Test Report Page| 5 of 70



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 ........ccueiiiiiiee e eeiree e eevree e eevee e e eevae e e e snaee e eenveeas 15
Figure 2 - TSt 01a KEY IMBTIICS .ccuiiiiiiiiiiiiiiiiiieieeeeeeteeeeeee e e e e e e s e e e e e e e e e e e s e e e aeseeeeeeeseseseseseseseenaees 18
= U B WY O o 3N NV Y = o 19
FIgUre 4 - TEST 01C K@Y IMETIICS ceeviiiiiiiiiiiiiiiiiiiieeeeeeeteee ettt et e e e e e e e e e e e ee s e e e eeeeeeeeeeeeaeseeeeeeeeeeeseseeeeeseenaens 20
FIgUre 5 - TEST OLd KEY MEEIICS . ccuuriiiiiciiieeiiciieieeettee ettt e e et e s st e e s st e e e s sata e e e ssaseeeesssaeeesansseeesnnnseeesnn 23
FIGUre 6 - TeSt 018 KEY METIICS . .coeeiiiiiiiiee ettt ettt e e e e e s sttt e e e e s s s ssnreeeeeeesssanannnes 24
Figure 7 - TESt OLf KEY IMEEIICS uvviiiieiiiie ettt ettt et e e st e e s sba e e e ssnbaeeesnnnreeeeas 25
FIGUre 8 - TeSt 11@ KEY IMBLIICS ..ottt ettt e e e e s et e e e e e e e s sbrbeeeeeeeessanannnee 28
FIGUre 9 - TeSt 122 KEY IMBLIICS .ottt e e e e e s st e e e e e e s s s sbebeeeeeeeessananrnee 30
Figure 10 - TeSt 12C K@Y IMBTIICS ..uuueeiiiiieeee ettt ettt ettt e e e e s sttt e e e e s s s saseneeeeeeeessannnrnee 31
FIGUre 11 - TeSt 138 KOY IMBTIICS ...uuueiiiiiiiee ettt ettt ettt e e e e s e st e e e e e e s e s snrneeeeeeeeesanannnee 34
FIGUre 12 - TeSt 21a KOY IMBTIICS ...uuueiiiiiieie ettt ettt ettt e e e e s e et e e e e e s s sbereeeeeeesesanannnee 37
FIGUre 13 - TeSt 220 KOY IMBTIICS .cuueiiiiiieeiie ittt ettt e e e e s s st e e e e e e s s ssabbbeaeeeeesesannnnnnn 39
Figure 14 - TeSt 11D K@Y IMELIICS...uuiiiiciiieieciiiee e eciteeeectt e e e st e e etr e e e s ta e e e s abae e e esaeseaessstaeeesnnsseeesnnnseeasan 42
FIgure 15 - TeST 120 KEY IMBTIICS. ...iiiiccuiiieeeiieee ettt e e ettt e e ettt e e e et e e e eata e e e e ataeeeensseeesnsaeeesansaeeesannseeanan 44
FIgure 16 - TeSt 12d KEY IMBTIICS. ...uiiieiuiiieeeciieeeeeciteeeeectte e e e ectee e e e te e e e ettaee e e staeeeesnsseeesnsaeeesansaeeesannrenanan 45
FIgure 17 - TSt 130 K@Y IMBLIICS. ..uuiiiccuiiieeeciiiee e ettt e e ettt e e ettt e e e ettt e e e e ata e e e e abteeeesnsseeesnsaeeesnseeeesannseeanan 48
Figure 18 - TSt 21D KEY IMBLIICS. ..uuiiieceiiieeeciiiee ettt e e ettt e e ettt e e e et e e e ette e e e e ataeeeesasseeesssaeeesansseeesaanseeanan 51
FIgUre 19 - TeSt 22D KEY IMBTIICS. ..uiiiiicuiiieeeciiee ettt e eectte e e ecttee e e ettt e e e etta e e e e ataeeeeasseeesnsaeeesanseeeesannreeanan 53
Figure 20 - HIU with outer Case fitted........ccuiiiiiiiiie et e e e e e ranaee e 60
Figure 21 - HIU with OUtEr CAse rEMOVEd ........ccccuuiiieiiiiieeeciiee e et e ectee e e e tre e e esae e e e e earaeeesanseeeesnaneeeaens 61
Figure 22 - Nameplate with model details..........cuueiieciiiiieciie e e 62
Figure 23 - Serial NUMDBEr Of HIU.....ooo ittt et e et e et e e e et e e e e nreeaean 63
Figure 24 - UK declaration of ConNformity........cooiiiiiiciiii et 64
Figure 25 - Water regulation 4 certifiCate...... it e e 65

E5085 No. 2| BESA HIU Test Report Page| 6 of 70



List of Tables

Table 1 - Appliance Details and Modules TeStEd........c.uiiiiiciiiieiciiee e e e e 8
Table 2 - Modules Tested Pass or Fail SUMMAIY.......cccuiiiiiiiie ettt e eeree e e ere e e s svre e e e srreeeeeanes 8
Table 3 - Modules 1 & 7 VWART INfOrMATiON.....uueiiiiiiiiiiiiiiieie ettt eeeeirree e e e e eeesarareeeeeeeeeesnnsanns 8
Table 4 - Modules 2 & 8 VWART INfOIrMATION.....uuuiiiiiiiiiiiiieieee ettt eeetree e e e e e e esarareeeeeeeeeeeansenns 8
Table 5 - Definitions and AbDreViations........occvveeiiii e eeaaaes 10
Table 6 - APPlIANCE DELAIIS.....cii i e e e e e e e e e e e e e raeaeeas 13
Table 7 - Appliance Design Pressures and TEMPEratUres.......ccovcuveeeeciieeenciuieeesiieeeeesieeeessseeesssnaeeeens 13
TADIE 8 - IMIOTUIE L TOSTS .uuuuuriririirrerrrrreierererererrrererererererererererer.—————.—.—.—.r.rererersrsreserssssssssssssssssssssssssssssnnes 16
Table 9 - Module 1 PerformanCe CriTEIIA ......uuuuuururereieieiireririreriierererererererererar.r.—...———————————.—.—.—.—.—.—.—————. 16
Table 10 - MOAUIE 1 BEST PraCliCe ....uuuuuuuueiueiririiiieriieieieiererirerersrererererererererersrerer...............—.—.—.—.—.——————— 16
Table 11 - MOAUIE 1 TSt RESUITS ...uuuuviiiriieiiiiriiiitieieietereierererererererererarer.—————.———————————————.—.—.r.—.—...—.—.—.—.—.—. 17
TADIE 12 - IMIOTUIE 2 TOSTS uuutuuurrrirereirieierererererererersrerererererererer.—...—.—.———.—.—.rerererererererererersrerererereresassn.. 21
Table 13 - Module 2 Performance CrITEIIA ......uuuuuuuurereriiiriiiiiieriiirererirererererererer.r...—...———————————.—.—.—.—.—.—.—. 21
Table 14 — MOAUIE 2 BESt PraCtiCO.....uuuuuuueeireriiiiiiereieiereiererirererererererare e e—.......—.———————————...........—.—.————— 21
Table 15 - MOAUIE 2 TSt RESUITS ...uuvvviiiiiieiiiiiiiiiiieieieieteierererererererererarararera—.———————————————————.—.—.—.—.—.—.———————. 22
TaDIE 16 - IMOAUIE 7 TOSES..uveiiiiiiiiecitieeeee ettt e e e et e e e e e e et e e e e e eessasareeeseseeesssssasereseessesnnrrnes 26
Table 17 - Module 7, TeSt 118 RESUIES ....uuuuurereriiiiiriieieiiiereiirererirerererererererererererereeere..—.———————————————————————. 27
Table 18 - Module 7, Test 11a Performance Crit@ri@.........uuuuueuurerererererererereeererersrerererereeeserereee.—.———. 27
Table 19 — Module 7 — Test 118 BeST PraCliCe ....uuuiiiiiiiicireeeiee ettt ettt e e e eebraee e e e e e e e eaaaenes 27
Table 20 - MOdUIE 7, T@ST 12 RESUITS .....uuveieriririierirereeereiereiereresarerererererererereesrerere..—..——————————————...........—. 29
Table 21 - Module 7, Test 12 Performance Criteria... ... uuuuerurerererererererererersrererereeerenseeneee————————— 29
Table 22 — Module 7 = Test 12 BeSt PraCtiCe ....uuuuuiiiiiiieiiieeeeee ettt e e eerraee e e e e e e e eaaaenes 29
Table 23 - Module 7, Test 13a Performance Crit@ria........uuuuuuerurerererererererererersrerererererenererereseee.—————— 32
Table 24 - Module 7, TeSt 138 RESUIES ....uuuuuuureriiiiiriieieiiiereiirererarerererererererererererere..—..——————————————————.———.———. 33
Table 25 - Module 7, TESt 218 RESUIES ...ceiiiiieiiiieeee ettt e e e e estarre e e e e e e e ebabaeeeeeeeesnasnnes 35
Table 26 - Module 7, Test 21a Performance Criteria......cccvveeeeeeiiiiiiiieeeeeeeeecciirreeeeeeeeeerrreeeeeeeeeesnnnns 35
Table 27 - Module 7 - TeSt 218 BeSt PraCliCe......uuuuuuuueriiereiiieieiiiiiiriiirereierererarerererereree.......————————————— 36
Table 28 - Module 7, TeSt 228 RESUITS ...uuuuuuriririiiiiiiiiiiiiiiiiiirireraiererererererererera e erer.—...—.———————————————.—.—..... 38
Table 29 - Module 7, Test 22a Performance Crit@ria.........uuuuuererurererererirerereiirererererererenererre...——————— 38
Table 30 - Module 7 - Test 228 BeSt PraCtiCe.....uuuuiiiiiiiiiiiiiieiee ettt e e e e e eestrree e e e e e e e saarnnes 38
TabIE 31 - IMOAUIE 8 TOSES..uuriiiiiiiiiiciiiieiee ettt e e e e eereb e e e e e e eesrbbareeeeeeesasssbaeaeeseeessssssseseeeesesnsnrrnes 40
Table 32 - Module 8, TeSt 11 RESUITS .....uuuuuuririiiitiiiiiiiiiiiiiiriieraierererarerererererare e arer.—.—————————————————————————. 41
Table 33 - Module 8, Test 11b Performance Criteria.......uuerurerererererererererirerererererererere.——————————— 41
Table 34 - Module 8 - Test 11 BEST PraCtiCe .....uvueeieieiiiiiiiieeeeeeeecicciireeee e e e eeettreeeeeeeeeesibrreeeeeeeeesnnnnnnes 41
Table 35 - MOdUIE 8, T@St 12 RESUITS ....uuuvuuueerriireiereieieteierererererererererererersrererererer...—.—————————————.......—....——. 43
Table 36 - Module 8, Test 12 Performance Criteria........uuuuuuuuereeererererererererersisrererersreeereeerere.——————————— 43
Table 37 - Module 8 - TeSt 12 BEST PraCliCe .....uueeeieiiiiiiiiiieeeeeeeeeeeeireeee e e e e e eevareee e e e e e essnsraaeeeeesssessnsenes 43
Table 38 - Module 8, Test 13b Performance Criteria. ... ... uuuururererererererererererererersrerenererere..—————————— 46
Table 39 - Module 8, TeSt 131 RESUITS .....uuuueuieriiiiiriieieiiiereierererererererererererererere—.—.———————————————————.—.—.—.—————. 47
Table 40 - ModUle 8, TeSt 21D RESUITS .....uuuureieiiiiiiriieieriiiriierererererererererererererere—.—.—————————————————————.—.—.—————. 49
Table 41 - Module 8, Test 21b Performance Criteria. ... ... euurerererererererererersrerersrereeereeee—.——————————— 49
Table 42 - Module 8 - TeSt 21 BESt PracCtiCe ......uuvuuuuerurereririieiiiiieririririrererererererererereer......———————. 50
Table 43 - Module 8, TEST 220 RESUILS .......iiiiieeiiee et e e e e e e e rab s e e s e e e eaaaaaas 52
Table 44 - Module 8, Test 22b Performance Criteria. ... ... ueuurerererererererererersrsrerersrerereeeere.—————————— 52
Table 45 - Module 8 - Test 22 BEST PraCtiCe ....uuvuieiiiiiiiiiiiiieieeeeeeiiiieeeeeeeeeeeettreeeeeeeeeesabsreeeeeeeeesnsnnnnes 52
Table 46 - Appliance DOCUMENTATION .....oiiiiiiiiecciiie e et e e e e e e e sarae e e esarseeeenaaaeeeeas 58

E5085 No. 2| BESA HIU Test Report Page| 7 of 70



1 EXECUTIVE SUMMARY

1.1.1 The ICON Connected HIU underwent testing to the BESA Technical Standard for UK HIU Test
Regime, V3-Rev001 September 2023. Modules 1, 2, 7, 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.

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

Table 1 - Appliance Details and Modules Tested

Manufacturer: Switch2 Energy Ltd
Model: ICON Connected HIU
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
o VWART (°C
0) (m?) i
DHW 15 27.0 Summer 25
Standby 36 21.6 Winter 29
Space Heating 35 36.0 Overall 27
Table 4 - Modules 2 & 8 VWART Information
VWART Volume
o VWART (°C
c0) (m?) =
DHW 22 43.7 Summer 32
Standby 41 45.2 Winter 33
Space Heating 35 75.8 Overall 32
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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 ICON Connected HIU.

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 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
ti1 Temperature, primary side flow connection
tn Temperature, primary side return connection
ta Temperature, space heating system return connection
12 Temperature, space heating system flow connection
t31 Temperature, cold water supply
132 Temperature, domestic hot water flow from HIU
o, Temperatgre, primary side bypass flow (for non-keep warm
configuration)
tor Temperatgre, primary side bypass return (for non-keep warm
configuration)
a: Volume flow, primary side
d2 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
P22 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
dPs Differential pressure, domestic hot water across HIU
QoHw Estimated annual energy demand per year for hot water
Qs Estimated annual energy demand per year for space heating
NpHw Number of DHW events per year
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H; Arithmetic mean of primary side power recorded during test
H, Arithmetic mean of space heating power recorded during test
Hs Arithmetic mean of DHW 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
Vsh 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
VWART winrex ﬁg:ggl Volume Weighted Average Return Temperature for Heating
VWARTsumvies Annu.al Vqu.me Weighted Average Return Temperature for Non-
Heating Period
VWART iy Total Annual Volume Weighted Average Return Temperature
Wihermal Thermal energy use
Welectrical Electrical energy use
SHprop Annual heating period
NSHprop 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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G‘) Enertfek
International
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

4.1.1

4.1.2

4.2

4.2.1

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 Switch2 Energy Ltd. The location of which can be found within the references
section of this report.

Appliance Details

Details of the HIU ICON Connected HIU appliance are given in Table 6. Photographs of the
installed appliance are given in Figure 20, Figure 21 and Figure 22.

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 Switch2 Energy Ltd
Model ICON Connected HIU
Serial Number S2HIU23001939
Year of Manufacture 2024

DHW Priority Yes

EUT Number EUT 0819

Date Test Item Received 04/11/2024

Appliance Design Pressures and Temperatures

The maximum design pressures and temperatures of the ICON Connected HIU 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) Temperature (°C) Differential
pressure (bar)
Primary Side 16 90 6
Secondary Side Space
. 3 80 =
Heating
Secondary Side DHW 10 65 -
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51

511

5.1.2

5.1.3

514

5.15

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 (2 0.06 I/s) + 1.5 %
o 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
are given in shown within chapter 11.
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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
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6.1

6.1.1

6.1.2

6.2

6.2.1

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
0lc 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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Enertek
International
Table 11 - Module 1 Test Results
Module 1 Test Results

Parameter Symbol 0la 01b Olc

v (0.5kW) (1kw) (4kW)
Temper:?\ture, primary side flow '511 69.7 69.5 70.4
connection (°C)
Tempere}ture, primary side return ’512 352 352 354
connection (°C)
Volume flow, primary side (3;) 0.0035 0.0072 0.028
Differential pressure, primary dP;

2
system across HIU (kPa) >6 03 >3
Arithmetic mean of Prlmary side Hq 502.4 1033.0 41422
power recorded during test (W)
Temperature, space he:atlng '521 355 351 350
system return connection (°C)
Temperature, space heatmg Ezz 555 548 555
system flow connection (°C)
Volume flow, space heating (o P} 0.0062 0.012 0.049
system (I/s)
Differential pressure, space heating dP; 3 3 0
system across HIU (kPa)
Arlthmetlc.mean of space heating H, 520.0 1025.8 4191.4
power during test (W)
Volume Weighted Avg. Return VV\fART 35 35 35
Temp (°C)
Overall VWART (°C) 35
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7.1

7.1.1

7.1.2

7.2

7.2.1

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
Parameter Symbol 01d Ole L
y (0.5kW) (1kw) (4kW)
X X t
Temper:?\ture, primary side flow tia 54.7 550 554
connection (°Q)
X . t
Tempera)ture, primary side return Lo 34.7 34.9 354
connection (°Q)
Volume flow, primary side (Iq/;) 0.0072 0.016 0.045
Differential pressure, primary dP;
4 197 49
system across HIU (kPa) ¢
X X X X H
Arithmetic mean of Prlmary side 1 604.2 1334.9 3773.9
power recorded during test (W)
i t
Temperature, space he:atlng tas 35.0 35.1 359
system return connection (°C)
i t
Temperature, space heatmg L2z 453 44.8 44.8
system flow connection (°Q)
Volume flow, space heating (o}3 0012 0.024 0.096
system (1/s)
Differential pressure, space dP, 3 5 4
heating system across HIU (kPa)
X X X H
Arlthmetlc.mean of Space heating 2 524.0 9517 3837.7
power during test (W)
i VWART
Volume Weighted Avg. Return / 35 35 35
Temp (°C)
Overall VWART (°C) 35
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8.1

8.1.1

8.1.2

8.2

8.2.1

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
12c 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

8.3.1

Test 11a Results

Table 17 - Module 7, Test 11a Results

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

Module 7 - Test 11a Results

as this would impact resident comfort

Parameter Symbol Result
Maximum and minimum values t32
of t3; when there is DHW flow (°C) 522 B
Number of consecutive seconds
where t3 > 55°C (S) g
Volume Weighted Avg. Return VWART
G 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 (ts2) 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 (ts2) 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 (ts;) 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 (ts;) drops below 45.0°C (to
one decimal place) for more than 5 consecutive seconds, Pass

Table 19 — Module 7 — Test 11a Best Practice

Module 7 — Test 11a — Best Practice Criteria

Best Practice Criteria if:

Best Practice

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

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

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 ts; at a flow rate of 0.02 I/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 13

t32 when there is low DHW flow (°C) >3.7 46.6 3.8 | 474

Number of consecutive seconds

where t3; > 55°C (5) 0 L

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 (ti12) 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°C

. Pass
13°C (to one decimal place) for more than 60 seconds
Table 22 — Module 7 — Test 12 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.
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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 57.8 kW, with a measured flow rate of
0.390 I/s, when producing minimum DHW at 45°C or above (Temperature achieved at final
step 45.3 °C).

The recorded DHW line pressure drop across the HIU was 66 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 13a Performance Criteria

Module 7 - Test 13a Performance Criteria

Performance Criteria, Fail if: PASS / FAIL

Fail if DHW (at ts;) 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

Fail if DHW temperature (ts2) 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

Pass
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Table 24 - Module 7, Test 13a Results

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

0.151/s | 0.181/s | 0.211/s | 0.241/s | 0.271/s | 0.301/s | 0.331/s | 0.36l/s | 0.391/s | 0.421/s

Parameter Symbol | 5ciw) | (30kw) | (35kw) | (40kw) | (45kw) | (50kW) | (55kw) | (60kw) | (65kW) | (70kw)
Temperature, primary side iz 69.4 69.8 69.9 69.9 69.9 69.9 69.9 69.9 69.9 69.9
flow connection (°C)
Temperature, primary side 2 15.1 16.3 16.9 17.8 18.2 19.2 19.2 18.0 17.0 16.1
return connection (°C)
Volume flow, primary side (IC};) 002 | 0127 | 0152 | 0.180 | 0206 | 0233 | 0250 | 0249 | 0249 | 0.249
Arithmetic mean of primary H
side power recorded during (kvt/) 23.3 28.3 33.8 39.1 44.5 49.3 53.0 54.1 55.1 55.9
test
VEMPEERYTE, €0 e E e 10.1 10.0 9.9 9.8 9.8 9.8 9.9 9.8 9.8 9.7
supply (°C)
USTEREIITE, € PEEIE et 2 48.9 50.3 50.2 50.8 50.5 51.0 50.1 47.6 45.3 43.2
water flow from HIU (°C)
VN, CIOMISEE ei as 0151 | 0181 | 0212 | 0241 | 0271 | 0302 | 0332 | 0360 | 0390 | 0.419
water (1/s)
Differential pressure, domestic dPs

17 21 2 1 7 4 1 7 74
hot water across HIU (kPa) 6 3 3 3 > > 66
e Hs 24.5 30.6 35.7 41.4 46.2 51.9 55.6 56.9 57.8 58.6
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

Test 21a Information

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

Test 21a Results
The Keep Warm operation is valid (based on Test 22a response time criteria).

The Keep Warm undergoes cycling (i.e. t11 varies by more than £3 °C during the final 3 hours
of the test).

Performance criteria results can be seen in Table 26, Test result data can be seen in Table 25
and key metrics can be found in Figure 12. Best practice criteria can be found in Table 27.

Table 25 - Module 7, Test 21a Results

Module 7 - Test 21a Results

Parameter Symbol Result
Mfaan avetrage volume flow, (o 0.0008
primary side (I/s)
Mean average of primary side H, 0.04
power recorded during test (kW) )
Mean average electrical energy Welectrical

2.6
use (W)
Mean average thermal energy Wihermal

37.6
use (W)
Overall energy loss per day (kwh) 0.965
Overall keep warm volume VWART

. o 36

weighted avg. return temp (°C)

Table 26 - Module 7, Test 21a Performance Criteria

Module 7 - Test 21a Performance Criteria

Performance Criteria, Fail if: PASS/FAIL
Fail if VWART is above 44°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

to below 39°C Pass
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)
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Table 27 - Module 7 - Test 21a Best Practice

Module 7 — Test 21a — 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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t1; (Temperature, Primary Side Return)

Time (s)
ty (Temperature, Cold Water Supply) = = = g, (Volume Flow, Primary)

ti (Temperature, Primary Side Flow)

Figure 12 - Test 21a Key Metrics

—— 1o (Temperature, Primary Source)
— t3; (Temperature, DHW Flow)
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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 22a

performance criteria).

Performance criteria results can be seen in Table 29, Test result data can be seen in Table 28

and key metrics can be found in Figure 13. Best practice criteria can be found in Table 30.

Table 28 - 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) 12
42.0°C
Number of consecutive seconds
where t3; > 55°C (s) 0
Mean average volume flow, a1

. . 0.102
primary side (1/s)

Table 29 - Module 7, Test 22a Performance Criteria

Module 7 - Test 22a 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 (ts2) 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 (ti2) exceeds 55.0°C (to Pass

Table 30 - Module 7 - Test 22a Best Practice

Module 7 — Test 22a — 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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9.1

9.11

9.1.2

9.2

9.21

TEST MODULE 8 - DHW, LOW TEMPERATURE, DH55-KWARM

Test Module 8 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 8 — Domestic Hot Water, Low Temperature,
Keep Warm HOT WATER MODULE 8-DH55-KWarm.

Table 31 - 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

Test 11b Information

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 Test 11b Results

9.3.1 Performance criteria results can be seen in Table 33, Test result data can be seen in Table 32
and key metrics can be found in Figure 14. Best practice criteria can be found in Table 34.

Table 32 - Module 8, Test 11b Results

Module 8 - Test 11b Results

Parameter Symbol Result
Maximum and minimum values of ta2 510 44.7
ts2 when there is DHW flow (°C) ' )

Number of consecutive seconds
where t3; > 55°C

Overall DHW Volume Weighted VWART
Avg. Return Temp (°C)

(s) 0

22

Table 33 - Module 8, Test 11b Performance Criteria

Module 8 - Test 11b Performance Criteria

Performance Criteria, Fail if: PASS/FAIL

Fail if DHW temperature (ts2) 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 one decimal place) at any point, as this poses a Pass
scaling risk

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 Pass
each of the 180 second DHW flow periods

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

Table 34 - Module 8 - Test 11b Best Practice
Module 8 — Test 11b — Best Practice Criteria

Best Practice Criteria if: Best Practice

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

Not Achieved
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 Not Achieved
seconds

Not Achieved

E5085 No. 2| BESA HIU Test Report Page| 41 of 70




Enertek

International
60.00 0.30
W—W’— \
50.00 0.25

| b o &
40.00 e B i1 ca i 020 £
: R 2 CHEE o oo h w
I ER o HEE 1) 5
x HEE THERE wl ' 0
o Pl % = i g
o i H : Cl ' I a
o 7 H : '\v" T et | 1 o
E 2 ' i : l‘“ ! :"'. ! 1 | 1 f__\ﬁ
=1 | ) b 1 I [} I t
® 30.00 ! ; ! / 015 g
i | : 1 ! ] 1 | ! =)
] H H =
= ! i i s ! | | a
£ ! ! : i [l | | ) N
. ' ! : ! oo \ \ @
| { : | | y ! \ =
H # : b . ]
\ | : i 1 1 1o b | | %
20.00 | ! : ¥ ! ) i " i 1 010 <
| i 1 ! \ : 2
i . | | B | ) ' ! L2
H ] [ . o
/ ' : | S ! i i |
! ) : ! I : Jiiid R e SRR i ,: s'ﬂ'- ]
i o R P ! 1 | | | i B geeries Porod
E Sl teforanens I | b o ol S P
1000 F=TT 2 ! i ) , 4 | o ?‘ R LR 0.05
N ] 1 ; ¥ '
N ] ! i ) | 1 i " "
¥ | | t I ! | 1 ] |
y | ! ' | ] i ' )
| | | \ | H
r I
I | | H
" [ 1 ] | § |
000 & | USRI k) PSR e 0.00
0 180 1080 1260 1440 1620 1800 1980 2160 2340 2520 2700 2880 3060
Time (s)
ty; (Temperature, Primary Side Flow) 12 (Temperature, Primary Side Return) t32 (Temperature, DHW Flow)
= = = g; (Volume Flow, Primary) gz (Volume Flow, DHW)  eeeveeens dP, (Differential Pressure, Primary)

Figure 14 - Test 11b Key Metrics

E5085 No. 2| BESA HIU Test Report Page| 42 of 70



9.4

9.4.1

9.5

9.5.1

9.5.2

9.53

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 ts; at a flow rate of 0.02 I/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 36, Test result data can be seen in Table 35
and key metrics can be found in Figure 15 and Figure 16. Best practice criteria can be found
in Table 37.

Table 35 - Module 8, Test 12 Results

Module 8 - Test 12 Results

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

of ts3, when there is low DHW 2 51.7 49.2 51.7 47.9
flow (C)

Number of consecutive seconds

where t3 > 55°C (S) g v

Table 36 - Module 8, Test 12 Performance Criteria

Module 8 - Test 12 Performance Criteria

Performance Criteria, Fail if: PASS/FAIL

Fail if DHW temperature (ts2) 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 one decimal place) at any point, as this poses a Pass
scaling risk

Fail if DHW temperature (ts2) is not maintained at 50°C
+3°C (to one decimal place) for more than 60 seconds

Pass

Table 37 - 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 Not Achieved
and 12d

E5085 No. 2| BESA HIU Test Report Page| 43 of 70



Enertek
International

60 0.30
—
50 0.25
40 0.20
[} A
g " 1‘ ! ~=7" w
> R T T b DI 1 =z
5 Ve - o \ @
B 30 1 015 ©
| :
GJ ! =
= 1
]
1
|
20 ! 0.10
1
1
]
[
1
|
]
]
10 ) 0.05
\
]
1
! _—_—k =TT == - - -
! 7 oS - - = -
L
'y
0 L- 0.00
0 60 120 180 240 300
Time (s)

ty1 (Temperature, Primary Side Flow)

= = = ¢ (Volume Flow, Primary)

E5085 No. 2| BESA HIU Test Report

12 (Temperature, Primary Side Return)

gz (Volume Flow, DHW)

Figure 15 - Test 12b Key Metrics

t32 (Temperature, DHW Flow)

Page| 44 of 70



Enertek
International

60 0.30
50 —/Mr\ 0.25
40 0.20
o S .o m
= Il R A "’\J"l\,_ PR N N A §
] - \ =
§ 20 ' 015
= ] . m©
g . :
5 | E
= 1 =
|
|
|
20 t 0.10
|
I
]
)
|
|
|
|
10 1 0.05
[
|
[}
| R B -~
1 = — N S S ——— T -
. _—~r -
| ’
/
0 b 0.00
0 60 120 180 240 300
Time (s)
i1 (Temperature, Primary Side Flow) ty2 (Temperature, Primary Side Return) t32 (Temperature, DHW Flow) = = = g, (Volume Flow, Primary) gz (Volume Flow, DHW)

Figure 16 - Test 12d Key Metrics

E5085 No. 2| BESA HIU Test Report

Page| 45 of 70



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 36.1 kW, with a measured flow rate of
0.240 I/s, when producing minimum DHW at 45°C or above. (Temperature achieved at final
step 45.8 °C).

The recorded DHW line pressure drop across the HIU was 29 kPa.

The number of consecutive seconds where t3; > 55°C was 0 seconds.

Performance criteria results can be seen in Table 38, Test result data can be seen in Table
39, key metrics can be found in Figure 17.

Table 38 - Module 8, Test 13b Performance Criteria

Module 8 - Test 13b Performance Criteria

Performance Criteria, Fail if: PASS / FAIL

Fail if DHW (at ts;) 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 (ts;) 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 39 - Module 8, Test 13b Results

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) | (50kwW) | (55kW) | (60kW) | (65kW) | (70kW)
Temperature, primary side iz 55.0 55.1 55.1 55.1 55.2 - - - - -
flow connection (°C)
Temperature, primary side 2 25.6 26.1 233 20.9 19.0 - ] - - -
return connection (°C)
Volume flow, primary side (IC};) 0.200 0.244 0.244 0.244 0.243 - - - - -
Arithmetic mean of primary H
side power recorded during (kvt/) 24.7 29.6 32.6 349 36.8 - - - - -
test
Temperature, cold water 531 10.2 10.0 101 9.9 9.8 i i i i i
supply (°C)
Temperature, domestic hot t32
water flow from HIU °C) 50.6 50.4 48.2 45.8 434 - - - - -
volume flow, domestic hot b 0151 | 0.181 | 0211 | 0240 | 0.271 - - - - -
water (1/s)
Differential pressure, domestic dPs
1 1 2 2 2 5 2 5 2

hot water across HIU (kPa) > 9 > 9 35
Arithmetic mean of DHW Hs

25. . . i . - - - - -
power recorded during test (kW) > 30.6 335 36 38.0
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9.8

9.8.1

9.9

9.9.1

9.9.2

9.9.3

Test 21b Information

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

Test 21b Results
The Keep Warm operation is valid (based on Test 22b response time criteria).

The Keep Warm undergoes cycling (i.e. t11 varies by more than £3 °C during the final 3 hours
of the test).

Performance criteria results can be seen in Table 41, Test result data can be seen in Table 40
and key metrics can be found in Figure 18. Best practice criteria can be found in Table 42.

Table 40 - Module 8, Test 21b Results

Module 8 - Test 21b Results

Parameter Symbol Result
Mfaan avetrage volume flow, (o 0.0017
primary side (1/s)
Mean average of primary side H1 0.03
power recorded during test (kW) )
Mean average electrical Welectrical

2.6
energy use (W)
Mean average thermal energy Wihermal

335
use (W)
Overall energy loss per day (kWh) 0.865
Overall Keep Warm Volume VWART a1
Weighted Avg. Return Temp (°C)

Table 41 - Module 8, Test 21b Performance Criteria

Module 8 - Test 21b 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

° 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)
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Table 42 - Module 8 - Test 21b Best Practice

Module 8 — Test 21b — 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
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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 22b
performance criteria).

9.11.2 Performance criteria results can be seen in Table 44, Test result data can be seen in Table 43
and key metrics can be found in Figure 19. Best practice criteria can be found in Table 45.

Table 43 - 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) 12
42.0°C
Number of consecutive seconds
where t3; > 55°C (s) 0
Mean average volume flow, a:

. . 0.156
primary side (I/s)

Table 44 - Module 8, Test 22b Performance Criteria

Module 8 - Test 22b Performance Criteria

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 ts; while not Pass
dropping below 42.0°C (to one decimal place) thereafter
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 (t1;) exceeds 55.0°C (to Pass
one decimal place) at any point, as this poses a scaling risk
Table 45 - Module 8 - Test 22b Best Practice
Module 8 — Test 22b — 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 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
Id W
Gy PRT 5002 | CAL 000854 0.073°C 28/01/2025 01/2026
Supply Probe
DHW Outl
Prgo‘: et PRT 5003 | CAL 000855 0.077 °C 28/01/2025 01/2026
Prm::,’,LnIEt PRT 5004 | CAL 000856 0.077 °C 28/01/2025 01/2026
P"m:x::t”m PRT 5005 | CAL 000857 0.075 °C 28/01/2025 01/2026
SH Flow Probe | PRT 5006 | CAL 000858 0.078 °C 28/01/2025 01/2026
SH Return Probe | PRT 5007 | CAL 000871 0.077 °C 28/01/2025 01/2026
Primary Flow T | PRT 5008 | CAL 000872 0.067 °C 28/01/2025 01/2026
Flow Meter FM 601 | K56400FW | 0.01351/sec | 03/09/2024 09/2025
Flow Meter FM 602 | K56401FW | 0.0092 I/sec | 03/09/2024 09/2025
Flow Meter FM 603 | K56402FW | 0.0090 I/sec | 03/09/2024 09/2025
Flow Meter FM 605 | K56403FW | 0.0035|/sec | 03/09/2024 09/2025
Pressure
PT 083 K56404P 5.1 kPa 03/09/2024 09/2025
Transducer
Pressure
PT 084 K56405P 8.8 kPa 03/09/2024 09/2025
Transducer
Pressure
PT 085 K56406P 4.7 kPa 03/09/2024 09/2025
Transducer
Pressure
PT 086 K56407P 8.6 kPa 03/09/2024 09/2025
Transducer
Pressure
PT 087 K56408P 2.6 kPa 03/09/2024 09/2025
Transducer
Pressure
PT 088 K56409P 6.4 kPa 03/09/2024 09/2025
Transducer
Power Meter | PM 1022 07122 0.09 W 27/08/2024 08/2025
Pipe PIPE 001 ; ; 12/2023 12/2025

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
0) (m?) {9
DHW 15 27.0 Summer 25
Standby 36 21.6 Winter 29
Space Heating 35 36.0 Overall 27
DHW Draw Test Results Post DHW Draw (60 seconds)
Power Primary Flow VWART Primary Volume VWART
(W) (m*/hr) (°C) (m?) (°)
Low 9633.7 0.1 15 0.44 15
Medium | 14832.7 0.2 15 0.10 15
High | 19477.1 0.3 15 0.08 15
DHW Draw Volumes pa Post DHW Draw Volumes pa
Volume pa Volume pa
kWh pa Hours (m?) Events pa (m?)
729 75.67 10.8 10000 4.355
297 20.02 4.7 660 0.067
444 22.80 7.0 300 0.025
Standby Test Results Standby Volumes pa
Primary Flow o Volume pa
(m*/hr) VWART (°C) Hours (m?)
0.003 36 7540 21.571
Space Heating
Primary
P(()\\Ilvv;ar Flow V‘?IIS)R T kWh pa Hours Vg':’r:;(;
(m?/hr) P
0.5kwW 509 0.013 35 98 193 2.41
1kw 1021 0.026 35 787 771 19.99
4kwW | 4215 0.102 35 565 134 13.65
12.1.1 It should be noted that all VWART figures are to within +2°C tolerance.
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Enertek
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12.2 VWART Calculations for Modules 2 & 8
VWART Volume
. VWART (°C
cc) (m?) i
DHW 22 43.7 Summer 32
Standby 41 45.2 Winter 33
Space Heating 35 75.8 Overall 32
DHW Draw Test Results Post DHW Draw (60 seconds)
Power Primary Flow VWART Primary Volume VWART
(W) (m3/hr) (°c) (m?) (°)
Low [ 95385 0.2 21 0.63 22
Medium | 15209.2 0.4 22 0.17 23
High | 20214.2 0.5 23 0.14 24
DHW Draw Volumes pa Post DHW Draw Volumes pa
Volume pa Volume pa
kWh pa Hours (m?) Events pa (m?)
729 76.43 17.8 10000 6.335
297 19.53 7.6 660 0.110
444 21.96 11.8 300 0.041
Standby Test Results Standby Volumes pa
Primary Flow o Volume pa
(m*/hr) VWART (°C) Hours (m?)
0.006 41 7485 45.189
Space Heating
Primary
P(()\\Ilvv;ar Flow V‘?IIS)R T kWh pa Hours Vg':’r:;(;
(m?/hr) P
0.5kW 536 0.026 35 98 183 4.76
1kw 954 0.057 35 787 825 47.22
4kw | 3858 0.163 35 565 146 23.86
12.2.1 It should be noted that all VWART figures are to within +2°C tolerance.
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13

13.1

13.1.1

APPENDIX B

Appliance Documentation

The details of the appliance documentation are given in Table 46 below.

Table 46 - Appliance Documentation

Document
# | Component: Submitted | Manufacturer and type:
(Y/N):
1 Space Heating Heat v SWEP B8LASHx20/1P-SC-M
Exchanger Part no. 0800050
) Domestic Hot Water Heat v Danfoss XB 06H-1 30
Exchanger Part no. 0800052
3 Controller for Space Heating v Switch2
and Hot Water Heating Part no. E1110010
4 Control Valve and Actuator v Honeywell and Switch2
for Space Heating Part nos 0800057 & E1110000
5 | Space Heating Strainer - N/A
6 Control Valve and Actuator v Frese & Switch2
for Hot Water Heating Part nos.0800054 & E1110000
Tasseron
7 | Temperature Sensors Y Part no.0900011
3 Domestic Hot Water Isolating v Embrass Peerless
Valve Part no. 0208206
Allbrass Ind
9 | Primary Side Strainer Y Part n0.0900016 see drg One-ED-
5108-100
. Embrass Peerless
10 | Drain Valves Y Part no. 0302225
Included in Wilo pump
11| VentValve Y Part no. 0800141
. . Wilo Para
12 | Circulation Pump Y Part no. 0800041
Landis & Gyr T230
13 | Heat Meter Y Part no. 4102015
14 Domestic Hot Water Flow v Honeywell
Sensor Part no. 08000063
. Ferraro srl
15| Pipes Y Part no.0800040
Allbrass Ind
16 | Connections Y see drg One-ED- 5108-100
Part nos. 0900113
. Retaining Clip
17°] Joints Y Part no. 0800060
G405
18 | Gaskets Y Part no. 0900028
&
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Klingersill C4400
Part no. 4050036

Superior Seals

stated by manufacturer

19| ORings Y Part nos.0800073 & 0800075
Included in Wilo pump
20 | Pressure Sensor Y Part no.0800141
. Zilmet 8 Litre
21 | Expansion Vessel Y Part no.1100407
EPP 60g/I
22 | Insulation Y Part nos. 0900009,0900010 &
0800002,0800003 and 0800004
Switch2 Part no. 0900057
Al | Commissioning Guide Y Available within Installation &
Operation Guide
Switch2 Part no. 0900057
A2 | Operation Guide Y Available within Installation &
Operation Guide
A3 | Declaration of Conformity Y See 14.1
Factory defaults for FW 2183 plus:
e (CH55/35 for module 1, 45/35
for module 2.
A4 | Full Parameter List Y * Keep-warm set point: 44'C
e Keep-warm hysteresis
over/under: 2’C/0’C
Keep-warm max flow rate: 0.1l/m
Maximum Primary Static
A5 | Operating Differential Y 6 barg
Pressure
Software Version Y BL: 2019, FW: 2183.
Model Name and Type Y ICON Connected HIU 55/15
Number
Serial Number Y S2HIU23001939
Any other components N/A
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13.2 Appliance Photographs

Figure 20 - HIU with outer case fitted
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TS

Figure 21 - HIU with outer case removed
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ECO Plus Hiu
Part No E11 00902
DHW capacity 55 kw
Htg Capacity 15 kw

-0 MPa (10 bar)
Htg 300 kPa (3 bar)

Electrical rating:
230V 50 Hz3 A

A\ [

Read installation
and maintenance
manual

N
UK 57
cA
Made in the UK by

Switch2 Energy Limited

Figure 22 - Nameplate with model details
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Figure 23 - Serial number of HIU
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14  APPENDIX C

14.1 UK Declaration of Conformity

EC DECLARATION OF CONFORMITY
In accordance with EN ISO/IEC 17050-1:2010

We, Switch2 Energy Limited of The Waterfront, Salts Mill Road, Shipley, West Yorlkshire, BD17 7EZ,
United Kingdom

in accordance with the following Directives

2014/53/EU Radio Equipment Directive
2013/35/EU The Electromagnetic Fields Directive
2011/65/EU Restriction of Hazardous Substances (RoHS) Directive

hereby declare under our sole responsibility that the Heat Interface Unit model ICON Connected HIU isin
conformity with the applicable requirements of the following documents

Rel. No. Title
BS EN IEC 60335-1:2023 + | Househeld and similar electrical appliances. Safety. General requirements
A11:2023

BSEN IEC 55014-1:2021 Electromagnetic compatibility. Requirements for household appliances,
electric tools and similar apparatus. Emission

BSEN IEC 55014-2:2021 Electromagnetic compatibility. Requirements for household appliances,
electric tools and similar apparatus. Immunity. Product family standard
BS EN IEC 61000-3-2:2019 | Electromagnetic compatibility (EMC). Limits. Limits for harmonic current

+AZ2:2024 emissions [equipment input current £ 16 A per phase)
BS EN IEC 61000-3-3:2013 | Electromagnetic compatibility (EMC). Limits. Limitation of voltage changes,
+AZ2:2021 voltage fluctuations and flicker in public low-voltage supply systems, for

equipment with rated current < 16 A per phase and not subject to
conditional connection

BS EN IEC 62233:2008 Measurement methods for electromagnetic fields of household appliances
and similar apparatus with regard to human exposure
ES EN IEC 63000:2018 Technical documentation for the assessment of electrical and electronic

products with respect to the restriction of hazardous substances

I hereby declare that the equipment named above has been designed to comply with the relevant sections
of the above referenced specifications. The unit complies with all applicable Essential Requirements of
the Directives.

Signed by ; 55 W

Name GEORGE BYSTRYAKoU C €

bosition HEAD OF ££D 25
SHIPLEY

OS5 FER 2025 ONE-MT-0001-101

Done at

On

Figure 24 - UK declaration of conformity
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14.2 Water Regulation 4 Certificate

OWRAS

WRAS PRODUCT APPROVAL CERTIFICATE

Approval Numbes

250304014

Field of application Products complying with the Water Supply (Water Fittings) Regulatons 1999
(England & Wales), the Water Supply (Water Fittings) (Scotland) Byelaws
2014 and the Water Supply (Water Fittings) Regulations (Northern Ireland)
2009.

Approval holder Switch2 Energy Lid
WRAS directory section 1460
Product type Heaters

Model ICON CONNECTED HIU'S E1100900, E1100901, E1100902 & E1100903
INTERFACE UNITS

Basis of compliance Tested to regulators Specification Test Code Sheets
Valid from  1st March 2025
Date of expiry  31st March 2030

Authorised by e
s~

lan Hughes, WRAS Approvals Manager

The cershcase by esef! is not ewdence of a vald WRAS Approval °WRAS
The comhcase must avays be shared wih the supporting lefier.

Confirmagion of fhe current status of an approval must be cbtained fom
e WRAS Approvals Drectory | www weasappeovals oo, ukidrectony! ) APPROVED PRODUCT

Certificate issued: 10th March 2025

val Scheme Ltd. Regissesed in England No. 284 Regestered office: 6D Lowack Clase, Harel Grove, Stockport, SK7 SED

Figure 25 - Water regulation 4 certificate

E5085 No. 2| BESA HIU Test Report Page| 65 of 70



15

(1]

(2]

(3]

(4]
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