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1 BRIE

1.1.1 Enertek international Limited (EIL), were contracted to receinstall and commissiona
productionsample, HL3006Eon behalf ofHeat link

1.1.2 To carry out the work involved to evaluate the performance of Domestic Hot Water (DHW)
and Space Heating (SH) in accordance with the BESA UK HIU Test Teghmial
Specification, Re@09 requirements, a publiclavailable online test regime. This is &&n
referred to as the Test Regime throughout this document.

1.1.3 To provide a report detailing the tests carried out and genetagsults in accordance with
the Test Regime criteria, inclundj calculations for VolumeWNeighted Average Return
Temperatures (VWRT).
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2 DEFINITIONS

2.1.1 The following definitions and abbreviations have been used within this report:

Symbol Description Unit
0 Power, Primary side E7
0 Power, Space Heating side E7
0 Power, Domestic HdNater E7
0 Temperature, Primary Side Supply Connection J #
o Temperature, Primary Side Return connection J #
o Temperature, Space Heating Side Ret0amnection J #
0 Temperature, Space Heating System Supply Connection J #
0 Tenperature, Cold Water Supply J #
0 Temperature, Domestic hot Water Output from HIU J #
N Volume Flow, Primary side , 7O
N Volume Flow, Space heating side , 70
N Volume flow, Domestic hot water , 70
3b Primary Pressure drop across entitéJ unit EO0A
3b Pressure Drop, Space heating system across HIU EO0A
3b Pressure Drop, Domestic Hot Water across HIU EO0A
67! 2 DHW Volume Weighted Retuiifemperature J #
67! 42 Space Heating Volume Weighted Return Temperature J #
67! 2 Keep Warm Volume Weighted Return Temperature J #
67! 42 Annual Volume Weighted Return Temperature for Heating Period J #
67! 4 Annual Volume WeigheReturn Temperature for Nehleating J #
67!2 Total Annual Volume Weighted Retufemperature J #
$(7 Domestic Hot Water
()5 Heat Interface Unit
3( Space Heating
4 -6 Thermostatic mixing Valve
E4322 | Report Ndl Page 50f41



3 TESDOBJECT

3.1 Appliance Details

3.1.1 Details of the HILHL300€E appliance are given iffable3.1. Photographof the installed

applianceis given irFigure8.1.

3.2 Design Pressures

3.2.1 The maximum design pressures of thHe3006E appliance are given for the primary side and
the secondary side for both Space Heating and DHW in Table 3.2.

3.3 Design temperatures

3.3.1 The maximundesign tempeatures of theHL3000E appliance are given for the primary side

and the secondary side for both Space Heating and DHW in Table 3.3

Table3.1 ¢ Appliance Details

Item Description
Manufacturer Heatlink
Model HL3006E
Serial number 696-00003
Year of manufacture 2019
DHW priority Yes

Table3.2 ¢ Appliance Design Pressures

ltem

Value Unit
Primary Side 16 Bar
Secondary Side space Heating 2.5 Bar
Secondary Side DHW 9.5 Bar
Table3.3 ¢ Appliance Design Temperatures
Item Value Unit
Primary Side 90 °C
Secondary Side space Heating 85 °C
Secondary SidBHW 60 °C

E4322| Report Ndl
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4 TESMETHOD

4.1

Installation of Appliance

4.1.1 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 o tSH 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 givenhigure4.1.

4.2 Test Regime

42.1

4.2.2

4.2.3

42.4

Thetesting described in this report was carriedt in accordance with the BESA test regime

The Test Regime outlines a series of static and dynamic tests to determine the performance
of a HIL® DHW and SH functions. The Regime outlines the test method including the reporting
of the results, the performanceequirements and the VWART calculations.

The setup of the BESA tests is reproducelbiie4.1. The basis of reporting the performance
of the HIU from the BESA Tesigitne is reproduced imable4.2.

The Test Regimspecifies the testing of two different test temperature packages. The first is
the high temperature package, withdistrict primary supply of 70Cand the second is the
Wi 2g (SYLISNI ( dzeiSriet pricdlardguppi ©rEperatiref 60°Q:

Asthe Heatlink HL3006E s suitable for both high and low temperature operation, both test
packages were carried out and results recorded within this report.

4.3 Measurement& Uncertainties

431

4.3.2

4.3.3

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

The BESAncertainties of measurement requirements ae followsDifferential Pressuret
1 kPg Temperature £ 0.1 °C Volume Flow* 1.5% Note the time constant for the
temperature sensors is less than 1.5 s.

EIL's reported uncertainty is based on a standard uncertainty by a coverage factor K=2,
providing a level of confidence of approximately 95Pfe uncertainty evaluation has been
carried ou in accordance with UKAS requiremeritbie EIL equipmetist and uncertainties

are given inrable8.3, Appendix B

1 UK HIU Test Reginf@chnicaBpecification, Re@09requirements, issued by the Building Engineering
Services Association (BBESA

E4322| Report Ndl Page 7 of 41
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Table4.1 ¢ Setup of tests (extracted from BESA Test Regime)

No Test static dP Primary | DHW DHW | DHW SH SH SH
pressure | across| flow setpoint | flow | power | output | flow | return
on HIU temp rate temp | temp
return
bar bar °C °C I/s kw kW °C °C
o 0 0 N 0 0 0 0
Static tests
Oa Static pressure test 1.43 1.43 n/a n/a n/a n/a n/a n/a n/a
(same static pressure| times times
on both flow and rated rated
return connections) value value
la Space Heating 1 kW 25 0.5 70 55 0 0 1 60 40
(DH 70°C flow)
1b Space Heating 2 kW 25 0.5 70 55 0 0 2 60 40
(DH 70°C flow)
1c Space Heating 4 kW 25 0.5 70 55 0 0 4 60 40
(DH 70°C flow)
1d Space Heating 1 kW 25 0.5 60 50 0 0 1 45 35
(DH 60°C flow)
le Space Heating 2 kW 25 0.5 60 50 0 0 2 45 35
(DH 60°C flow)
1f Space Heating 4 kW 25 0.5 60 50 0 0 2 45 35
(DH 60°C flow)
Dynamic tests
2a | DHW only (DH 78C 25 0.5 70 55 DHW | DHW 0 n/a n/a
flow) test test
profile | profile
2b DHW onlyDH 60°C 25 0.5 60 50 DHW | DHW 0 n/a n/a
flow) test test
profile | profile
3a | Low flow DHW (DH70 2.5 0.5 70 55 0.02 | Record 0 n/a n/a
°C flow) value
3b | Low flow DHW (DH6CQ 2.5 0.5 60 50 0.02 | Record 0 n/a n/a
°C flow) value
4a | Keepwarm (DH 70C 25 0.5 70 55 0 0 0 n/a n/a
flow)
4b | Keepwarm (DH 60C 25 0.5 60 50 0 0 0 n/a n/a
flow)
5a DHW response time 25 0.5 70 55 0.13 | Record 0 n/a n/a
(DH 70°C flow) value
5b DHW response time 25 0.5 60 50 0.13 | Record 0 n/a n/a
(DH60 °C flow) value
E4322| Report Ndl Page 90of41




Table4.2 ¢ Test Reporting, adapted from BESA Test Regime

Test | Description

| Reporting

Static Tests

0 Pressure Tests. Pass/Fail as to whether HIU manages pressure test without leaks
damage.
la Space heating 1 kV80/40°C "I ¢ Primaryflow temperature.
secondary. "I ¢ Primaryreturn temperature.
1b Spaceheating 2 kW, 60/40C Plot of key metrics over duration of test.
secondary. NoteY hdzi LJdzd&a dzaSR I & AyLlzi RI G
1c Space heating 4 kW, 60/4C Heating Volume Weighted Averageturn Temperature calculation.
secondary.
1d Space heating 1 kW, 45/36 "I ¢ Primaryflow temperature.
secondary. "I ¢ Primaryreturn temperature.
le Space heating 2 kW, 45/36 Plot of key metrics over duration of test.
secondary. Note: Outpul & dza SR | a Ay Ldzi RFGIF G2
1f Space heating 4 kWM5/35°C Heating Volume Weighted Average Return Temperature calculatiq

secondary.

Dynamic Tests

2a

DHW only, DH 78C flow; 55°C DHV.

Pass/Fail on DHW (at ) exceedings5.0 °C(to 1 decimal poinfpr
more than 10consecutive second®{ i 6§ GKS YI EA
minimum DHW temperatures over the period of the test when thet
is a DHW flow.

Assessment of scaling risk as per the criteria detailed in 2.26.
Note:h dzii LJdzia dza SR | a Ay Ldzi RI Gl
Heating Volume Weighted Arage Return Temperature calculation.
Plot™l ,"1 71,7 1

2b

DHW only, DH 68C flow; 50°C DHW.

State the maximum and minimum DHW teamptures over the
period of the test when there is a DHW flow.

Plot’l ,1 ,"HI1,"HI

Note:h dzi LJdzti & dza SR | a A y LldziDonkestid Hot
WaterVolume Weighted Average Return Temperature calculation

3a

Low flow DHW, B 70°C flow; 55°C
DHW.

Pass/Fail on DH\(at"l ) exceeding 6® °C(1 decimal placefpr
more than 10consecutiveseconds.

Comment on ability to deliver DHW at low flow based on DHW
temperature reaching at least 45.0 °C (1 decimal place) at the&ng
the 180 second period of low flow DHW.

Comment on the ability to deliver stable DHW fltemperature (at

0 ), defined as ability to maintain 55.0-8.0 °C (1 decimal place)
during the last 60 seconds of the test.

Maximum temperature achieved and-°C variance around 55.0 °C
decimal place) to be stated.

Assessment of scaling rigk pe criteria detailed in 2.26.

Plot of key metrics for 60 seconds of 0.13 I/s flow and the subseqt
180 seconds of 0.02 I/s DHW flow.

3b

Low flow DHW, DH 6@ flow; 50°C
DHW.

Comment on the ability to deliver DHW at low flow rate based on
DHW temperatire reaching at least 45 °C (1 decimal place) at the
of the 180 second period of low flow DHW.

Comment on the ability to deliver stable DHW flow temperat{ae

0 ), defined as ability to maintain 50.0-87C (1 decimal place) to bg
stated.

Plot of ley metrics for 60 seconds of 0.13 I/s flow and the subsequ
180 seconds of 0.02 I/s DHW flow.

Maximum temperature achieved and-+C variance around 50.0{C
decimal place) to be stated.

4a

Keepwarm, DH 70C flow; 55 °C
DHW.

Assessment ofvhether valid keepvarm operation, based on 5a
response time criteria: Pass/Fail.
Plot temperatured

E4322| Report Ndl
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Assessment of scaling risk, based on duration of temperaiares
excess of 55.0 °C (1 decimal place).

Comment on HIU keewarm controls options.

Plot ofkey metrics over duration of test.

State average heat load for the duration of the test.

State the average primary flow rate for the duration of the test.
Note: OutJddzia dza SR & Ay Llzi RI dwarmi
Volume Weighted Average Return Tesngture calculation.

4b

Keepwarm, DH 60C flow; 50 °C
DHW.

Assessment of whether valid kegygarm operation, based on 5a
response time criteria: Pass/Fail.

Observaion on the operation of the HIU during kesyarm.
Assessment of scaling risk based on ekénd duration of
temperatures in excess of 85C(1 decimal place)

Comment on HIU keewarm controls options.

Plot of key metrics over duration of test.

State aerage heat load for the duration of the test.

State the average primary flowrate fthre duration of the test.
Note:h dzii Lddzia dza SR | & Ay Llzi Raartinl
Volume Weighted Average Return Temperature calculation.

5a

DHW response time,HD70°C flow; 55
°C DHW.

Pass/Fail on DH\(at"l ) exceeding 6® °C(1 decimal placefpr
more than 10consecutiveseconds.

State time to achieve 48 °C (1 decimal plagand not subsequently
drop below 420 °C(1 decimal place)

Plot"l ,"1 "1 1

5b

DHW response time, DH 60 flow; 50
°C DHW.

State tine to achievea DHW temperaturd5.0 °C (1 decimal plage
and not subsequently drop below 42°C(1 decimal place)
Comment on stability of DHW temperature.

Plot”l ,"l ,"I ,’l over duration of test.

E4322| Report Ndl
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5 TEST RESULTS

5.1 Test OcPressure Test

5.1.1 The appliance hgsassedhe requirements ofle static pressure test, Teso@the BESA Test
Regime as

5.1.2 There wasNo damage observed during the static psese test with the primary flow
pressurised t®2.88 bar (1.43 times the rated valueand;

5.1.3 There wereNo leaks observed during éhstatic pressure testwith the primary flow
pressurised t®2.88 bar (1.43 times theated value).

5.2 Test lao 1f ¢ Space Hating 1-4 kW at 0 and 60°C

5.2.1 The plot of the key metrics of Tests-1&for the space heating 44 kW at both 70 and 60 °C
are displayed ifrigure7.1to Figure?7.6 respectively. Se€able5.1 for summarised test results
including the average primary return temperatuce, .

Table5.1 - Test Results for Space Heating Tests la to 1f

Primary Secondary

Test Description tgg| tcF| gs (00] (3 Pg tfg| tFF oF | | PF
°C °C I/s kPa W °C °C I/s kPa| W

la - 1kWSpace Heating

(DH 70 °C flow) 70.1 | 42.2 | 0.010 | 53.9 1167 | 39.8 | 59.6 | 0.012 | 1.4 | 959

1b - 2 kWSpace Heating

(DH 70 °C flow) 70.1| 419 | 0.018 | 53.3 2115 | 39.9 | 59.6 | 0.024 | 1.0 | 1945

1c - 4 kWSpace Heating

(DH 70 °C flow) 70.4 | 421 | 0.034 | 49.6 4066 | 40.0 | 59.8 | 0.048 | 0.7 | 3961

1d - Space Heating 1 kW
(DH 60°C flow)

60.2| 36.3 | 0.011 | 57.0 1124 | 35.0 | 44.7 | 0.025 | 1.0 | 1013

le - Space Heating 2 kW
(DH 60°C flow)

60.3 | 36.2 | 0.021 | 55.7 2093 | 353 | 45.1| 0.050 | 1.0 | 2037

1f - Space Heating 4 kW
(DH 60°C flow)

60.0 | 36.1 0.040 | 49.8 | 3954 | 352 | 451 | 0.096 | 56 | 3969
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5.3 Test 2a¢ DHW only at D °C

5.3.1 The appliance hgzassedhe requirements of théHW only at 70 Test 2a of the BESA Test
Regime as:

5.3.2 Thedomestichot water output temperature,O did not exceed 65°C for more than 10
seconds.

5.3.3 The maximum and minimum temperatures©@f were57.9°C and41.2°C respectively.

5.3.4 The plot of the key metrics of the duration of Test 2a ipldiged inFigure7.7, Appendix.

5.4 Test 2b¢ DHW only at 60C
5.4.1 The maximum and minimum temperatures@f were51.4°C and37.7°C respectively.

5.4.2 The plot of the key metrics of the duration of Test 2b is display&dgue 7.8, Appendix.

5.5 Test &a¢Low Flow DHW at@°C

5.5.1 The appliance has passed the requirements of the Low Flow at 70 °C, Test 3a of the BESA Test
Regime as:

5.5.2 The domestic hot water output temperatures,tdid not exceed 65 °C for more than 10
seconds, and;

5.5.3 The appliancalid maintain the DHW output temperata, t;; at 55 + 3 °C during the last 60
seconds of the test.

5.5.4 The maximum and minimum temperatures efwere 60.97C andb2.02C respectively.

5.5.5 The plot of the key mirics of the duration of Testeds dsplayed inFigure7.9, Appendix.

5.6 Test® ¢ Low Flow DHW at 66C

5.6.1 The appliancalid maintain the DHW output temperaturegtat 50 + 3 °C during the last 60
seconds of the test.

5.6.2 The maximum and minimum temperatures gfwere 54.64°C and47.17°Crespectively.

5.6.3 The plot of the key metrics of the duration of Teti8 displayed ifrigure7.10, Appendix.

5.7 Test 4ac Keepwarm at 70 °C

5.7.1 The appliance hagassedthe requirements of the Keemrarm at 70 °C, Tegta of the BESA
Test Regime as:

5.7.2 Thisisa valid keep warnoperation basewn 5a response time criterj@ee5.9.3

5.7.3 The appliancés notperforming keepwarm cycling as the primary flow temperatu@, does
not varyby more than £ 3 °C during the final 3 hours of the test.
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5.7.4 The appliancés not performingkeepwarm function aso cycling was observed.

5.7.5 The DHW output temperatur@® was in excess of 55 °C for a total0odeconds throughout
the duration of the test.

5.7.6 The average heat load on the primary sidds22W.
5.7.7 The average primary flowy over the 8 hour ést wasl.6l/hr.
5.7.8 The Keepwvarm control was seto 43 on 42 off on the heat interface unit controller

5.7.9 The plot of the key mitrics of the duration of Testadis displayed ifigure7.11, Appendix.

5.8 Test 4b¢ Keepwarm at 60°C

5.8.1 The appliance hasassedhe requirements of theKkeepwarm at 60 °C, Test 4b of the BESA
Test Regime as:

5.8.2 Thisisa valid keep warnoperation based on 5b response time critesae5.10.1

5.8.3 The appliancés notperforming keepwarm cycling as the primary flow temperaty@ does
not varyby more than = 3 °C during the final 3 hours of the test.

5.8.4 The appliance is notgsforminga keepwarm function as no cycling was observed.

5.8.5 The DHW output temperatur@®, was in excess of 55 °C for a totaDafeconds throghout
the duration of the test.

5.8.6 The average heat load on the primary stddés 38.1W.
5.8.7 The average primary flowy over the 8 hour test wad.579l/hr.

5.8.8 The plot of the key metrics of the duration of Test 4b is display&dguare7.12, Appendix.

5.9 Test 5a¢ DHW Response Time @0 °C

5.9.1 The appliance hapassedthe requirements of DW Response Time at 70°C, Tesbbéhe
BESA Test Regime as:

5.9.2 The domestic hot water output temperatur€ did not exceed 65°C fa more than 10
seconds.

5.9.3 The DHW response tinfer 0 to reach 45°C (and not subsequently drop bel@2°C) was
15 secondstherefore thisisa valid keep warm

5.9.4 The plot of tke key metrics of the duration of Tesa is displayed ifigure7.13, Appendix.
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5.10 Test 5b¢ DHW Rsponse Time at 66C

5.10.1 The DHW response tinfer 0 to reach 45°C (and not subsequently drop bel@l2 °C) was
15secondstherefore thisisa valid keep warm

5.10.2 The plot of the key metrics of the duration of Test 5b is display&dgare7.14, Appendix.

5.11 OverallScaling Risk Assessment

5.11.1 If any of the below factors occur then the risk of scaling of the DHW plate in hard water areas
increases

Table5.2 - Overall Scaling Riskssessment

HIU has a TMV or TRV on the

output of the DHW plate heat No

exdanger.

Test Designation 2a 3a
ts> above 60Cfor more than 5 No No
seconds

t12 exceeds 5%Cat any point No No
of the test

Test Designation 4a 4b
t12 exceeds 5UCat any time No No

5.12 TestSummary

5.12.1 SeeTable 7.JandTable 7.2Appendix for the summary of key metrics of all the tests described
in this report.
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5.13 VWART Calculations

5.13.1 The Volume Weighted Average Return Temperatures (VWA&M® been calculated as
stipulated in the BESUK HIU Test Regime documéditie calculated VWARvaluesdr both
the high temperatureand low temperaturgests described in this report are given below in
Table5.3 and Table5.4 respectively

Table5.3 ¢ High Temperature/WART Calculations

Symbol Description Value
Shbrop Annual Heating Period percentage 74
NShror | Annual NorHeating Period percentage 92.6
VWARS: | Space Heating Volume Weighted Retliemperature 42
VWARBHw | DHW Volume Weighted Return Temperature 16
VWARTwm | Keep Warm Volume Weight return Temperature 39
VWARLear | Annual Volume Weighted Return Temperature For Heating Pg 41
VWARTonHeaT| Annual Volume Weighted Return Temperature Ron Heating 25
VWARu | Total Annual Volume Weighted Return Temperature 26

Table5.4 ¢ Low Temperature VWART Calculations

Symbol Description Value
Shhrop Annual Heating Period percentage 71
NSHror | Annual NonHeating Period percentage 929
VWARS: | Space Heating Volume Weighted Return Temperature 36
VWARBHw | DHW Volume Weighted Return Temperature 16
VWARwm | Keep Warm Volume Weight return Temperature 42
VWARear | Annual Volume Weighted Return Tempeme For Heating Perio{ 36
VWARTonteaT| Annual Volume Weighted Return Temperature For Non Heatirp 31
VWAR iy Total Annual Volume Weighted Return Temperature 31

6 CONCLUSIONS

6.1.1 The appliancéas satisfiedhe performance requirements of the BESA HIU Regfime.

All conclusions, opinions and interpretations indicated in this report are outside the samipe
OYSNIS1Qa 'Y!I{ I OONBRAGIGAZY ®
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7 APPENDIA

7.1 Key Metric Plots

7.1.1 The graphical plots of the kayetrics of the tests described in this report are givenhiis
section.

GRAPHICAL PLOTS START ON NEXT PAGE
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Figue 7.8 - Test 2b¢ DHW only at 6 °C
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