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1 BRIE

1.1.1 Enertek international Limited (EIL), were contracted to receivealiihand commissiona
productionsample YGHP0/10 on behalf ofY GHP

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 publicly available online test regime. This is-ber
referred to as the Test Regime throughout this document.

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

2.1.1 The following definitions and abbreviations have been used withigreport:

Symbol Description Unit
0 Power, Primary side E7
0 Power, Space Heating side E7
0 Power, Domestic Hot Water E7
0 Temperature, Primary Side Supply Connection J #
0 Temperature, Primary Side Return connection J #
0 Temperature, Space Heating SRleturn Connection J #
0 Temperature, Space Heating System Supply Connection J #
o Temperature, Cold Water Supply J #
o Temperature, Domestic hot Water Output from HIU J #
N Volume Flow, Primary side , 7O
N Volume Flow, Space heating side , 7O
N Volume flow, Domestic hot water , 70
3b Primary Pressure drop across entire HIU unit EO0A
3b Pressure Drop, Space heating system across HIU EOA
3b Pressure Drop, Domestic Hot Water across HIU Eo A
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!2 Annual Volume Weighted Return Temperature for Heating Eerio J #
67! 4 Annual Volume WeigheReturn Temperature for Nehleating J #
67! 2 Total Annual Volume Weighted Return Temperature J#
$(7 Domestic Hot Water
()5 Heat Interface Unit
3( Space Heating
4 -6 Thermostatic mixing Valve
E427H Report Nol issue 2 Pagée 5 of 39



3 TESDOBJECT

3.1 Appliance Details

3.1.1 Details of the HIlYGHP 50/1@ppliance are given ifable3.1. Photographof the installed

applianceis givenm Figure8.1.

3.2 Design Pressures

3.2.1 The maximum design pressures of tH&HP 50/10appliance 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 maxinum design émperatures of theYGHP 50/1@ppliance 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 YGHP
Model YGHP 50/10
Serial number 51W19SMP0002
Year of manufacture 2019
DHW priority Yes

Table3.2 ¢ Appliance Design Pressures

Item Value Unit

Primary Side 10 Bar
Secondary Side space Heating 3 Bar
Secondary Side DHW 10 Bar

Table3.3 ¢ Appliance Design Temperatures

Item Value Unit

Primary Side 90 °C
Secondary Side space Heating 90 °C
Secondary Side DHW 70 °C

E427H Report Nol issue 2
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4 TESMETHOD

4.1

41.1

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 settiighe 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 giverFigure4. 1.

4.2 Test Regime

42.1

4.2.2

4.2.3

424

The testing described in this report was carriedit in accordance with the BESA test
regimée’. The Test Regime outlines a series of static and dynamic tests to determine the
performance of a HI@ DHW and SH functions. The Regime outlines the test method
including the reporting of the results, the perfoamce requirements and the VWART
calculations.

The setup of the BESA tests is reproducedTable 4.1. The basis of reporting the
performance of the HIU from the BESA TesgiRe is reproduced iable4.2.

The Test Regime specifies 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 2¢ (SYLISNI G dznisriet pricdar@qupps ®rEperdurke of €0°C:

As theYGHPYGHP 50/16 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

433

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

The BESAncertainties of measurement requirements as followsDifferential Pressuret
1 kPg Temperature £ 0.1 °C Volume Flow* 1.5% Nde: 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 95Pe uncertainty evaluation has been
carriedout in accordance with UKAS requiremeriibe EIL equipmenist and uncertainties

are given inrable8., Appendix B

1 UK HIU Test Regirfechnical Specification, R&@9requirements, issued by the Building Engineering
Services Association (BBESA
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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 (sam({ 1.43 1.43 n/a n/a n/a n/a n/a n/a n/a
static pressure on both | times times
flow and return rated rated
connections) value value
la | Space Heating 1 kW (DH 2.5 0.5 70 55 0 0 1 60 40
70°C flow)
1b | Space Heating 2 kW (DH 2.5 0.5 70 55 0 0 2 60 40
70°C flow)
lc | Space Heating4 kW (DH 2.5 0.5 70 55 0 0 4 60 40
70°C flow)
1d | Space Heating 1 kW (DH 2.5 0.5 60 50 0 0 1 45 35
60 °C flow)
le | Space Heating 2 kW (DH 2.5 0.5 60 50 0 0 2 45 35
60 °C flow)
1f | Space Heating 4 kW (DY 2.5 0.5 60 50 0 0 2 45 35
60 °C flow)
Dynamic tests
2a | DHW only (DH 78C flow) 25 0.5 70 55 DHW | DHW 0 n/a n/a
test test
profile | profile
2b | DHW onlyDH 60°C flow) 25 0.5 60 50 DHW | DHW 0 n/a n/a
test test
profile | profile
3a | Low flow DHW (DH 7T 25 0.5 70 55 0.02 | Record 0 n/a n/a
flow) value
3b | Low flow DHW (DH 6@ 25 0.5 60 50 0.02 | Record 0 n/a n/a
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 (DH 25 0.5 70 55 0.13 | Record 0 n/a n/a
70°C flow) value
5b | DHW response time (DH 2.5 0.5 60 50 0.13 | Record 0 n/a n/a
60 °C flow) value

E427H Report Nol issue 2 Pagée 9 of 39




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 o
damage.
la Space heating 1 kV%0/40°C "I ¢ Primaryflow temperature.
secondary. "I ¢ Primaryreturn temperature.
1b Spaceheating 2 kW, 60/40C Plot of key metrics over duration of test.
secondary. NoteY hdziLddzid dzaSR & AyLdzi RF G
1c Space heating 4 kW, 60/4CQ Volume Weighted Average Return Temperature calculation.
secondary.
1d Space heating 1 kW, 45/3& "I ¢ Primaryflow temperature.
secondary. "I ¢ Primaryreturn temperature.
le Space heating 2 kW, 45/36 Plot of key metrics over duration of test.
secondary. Note:Outpui & dz&a SR & AyLdzi RIGF G2
1f Space heating 4 kW, 45/36 Volume Weighted Average Return Temperature calculation.
secondary.

Dynamic Tests

2a

DHW only, DH 78C flow; 55°C DHV.

Pass/Fail on DHW (at ) exceeding5.0 °C(to 1 decimal poinfpr
more than 10consecutive second®{ G 6§ S GKS YI EA
DHW temperatures over the period of the test when there is a DHW|
flow.

Assessment of scaling risk as per the criteria detailed in 2.26.
Note:h dzi LJdzi & dza SR | a Ay Ldzi RFGIF
Volume Weighted Awage Return Temperature calculation.
Plot™l "1 1,7

2b

DHW only, DH 68C flow; 56°C DHW.

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

Plot’l ,1 ,"Hl,"HI

Note:h dzi LJdzi & dza SR | & A y LldziDonkestid Mot |
WaterVolume Weighted Average Return Temperature calculation.

3a

Low flow DHW, B 70°C flow; 55°C
DHW.

Pass/Fail on DH\(&t"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 thetnd
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 riak per criteria detailed in 2.26.
Plot of key metrics for 60 seconds of 0.13 I/s flow and the subseque
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 Id\aw rate based on DHW,
temperature reaching at least 45 °C (1 decimal place) at the end of
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 decimaplace) to be
stated.

Plot of key metrics for 60 seconds of 0.13 I/s flow and the subseque
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 of whether valid kegg@arm operation, based on 5a
response time criteria: Pass/Fail.
Plot temperatured

E427H Report Nol issue 2
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Assessment of scaling risk, based on duration of temperainrescess
of 55.0 °C (1 decimal place).

Comment on HIU keewarm controls options.

Plot of key 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: OutJdzia dza SR | a Ay LJdilidz\$ dwarh&i @
Volume Weighted Average Return Temperature calculation.

4b Keepwarm, DH 60C flow; 50 °C DHW/| Assessment of whether valid keggarm operation, based on 5a
response time criteria: Pass/Fail.
Observéion on the operation of the HIU duridgepwarm.
Assessment of scaling risk based on extent and 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 arerage heat load for the duration of thest.
State the average primary flowrate for the duration of the test.
Note:h dzi LJdzi & dza SR | & Ay Lddzi Rwaiml
Volume Weighted Average Return Temperature calculation.

5a DHW response time,HD70°C flow; 55 | Pass/Fail on DH\(ét"l ) exceeding 6® °C(1 decimal placefpr more

°C DHW. than 10consecutiveseconds.

State time to achieve 46 °C (1 decimal plagand not subsequently
drop below 420 °C(1 decimal place)
Plotl ," ," ]

5b DHW response time, DH 80 flow; 50 | State time to achieva DHW temperaturé5.0 °C (1 decimal plagand

°C DHW.

not subsequently drop below 42°C(1 decimal place)
Comment on stability of DHW temperature.
Plot”l ,” ,”l ,’1 over duratbn of test.
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5 TEST RESULTS

5.1 Test OcPressure Test

5.1.1 The appliance hapassedthe requirements of lhe static pressure test, Testd the BESA
Test Regime as

5.1.2 There wasNo damage observed during the static psese test with the primary flow
pressurised td.4.3bar (1.43 times the rated valuednd;

5.1.3 There wereNo leaks observed during éhstatic pressure testwith the primary flow
pressurised td.4.3bar (1.43 times theated value).

5.2 Test lato 1f ¢ SpaceHeating 14 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 irFigure7.1 to Figure7.6 respectively. Sedable5.1 for summarised test
resultsincluding the average primary return temperaturce, .

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

Primary Secondary

o P

Test Description tcgl tcF| @s PE Pg tfg| tFF qF P 5

°C °C I/s kPa W °C °C I/s kPa | W

la - 1kWSpaceHeating | .o | 107 | 0010 | 545 | 1174 | 400 | 61.1| 0011 | 38 |7

(DH 70 °C flow) ' : : : : : ' ' 1

b - 2kwSpace Healing 69.9 | 409 | 0.018 | 525 | 2184 | 39.6 | 61.1| 024 | 79 |20

(DH 70 °C flow) ' ' : ' ' ' ' ' 07

le - 4kwSpace Heating 701 | 421 | 0.035 | 487 | 4162 | 402 | 602 | 0.0a7 | 263 | 32

(DH 70 °C flow) : ' ‘ : : : ' : 77

1d - Space Heating 1 kW 10
604 | 349 | 0011 | 524 | 1121 | 35.0 | 45.6 | 0.024 | -06

(DH 6C°C flow) 58

le - Space Heating 2 kW 21
60.3| 352 | 0.021 | 495 | 2182 | 352 | 458 | 0.047 | 26.2

(DH 60°C flow) 03

1f - Space Heating 4 kW 39
59.7 | 352 | 0.039 | 49.8 | 3979 | 34.8 | 44.8| 0.095 | 18.3

(DH 6C°C flow) 59

Note:NS3II GABS nlLli REGE F2N G§S&0 caulingRPazgdressug drépY | f f
across PHHljfferential pressuremeasurementvithin calibrationand BES#olerance of pressure
sensors used within the tesig system (see table 8.2)
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5.3 Test 2a¢ DHW only at © °C

5.3.1 The appliance hagassedthe requirements of theaDHW only at 70 °est 2a of the BESA
Test Regime as:

5.3.2 Thedomestic hot water outputemperature,O did not exceed 65°C for more than 10
seconds.

5.3.3 The maximum and minimum temperatig®fO were 63.7°C and53.3°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 were 59.1°C and486°Crespectively.

5.4.2 The plot of the key metrics of the duration of Test 2Higplayed irFigure?7.8, Appendix.

5.5 Test ¢ Low Flow DHW atd°C

5.5.1 The appliance hapassedthe requirements of the Low Flow at 70 °C, {Tés of the BESA
Test Regime as:

5.5.2 The HIU met the requirement of not exceeding the 65 °C for more than 10 seconds in
accordance with the test method (maximum temperature reached wa38C). The HIU did
not provide stable flow temperatures of 55 + 3 °€ ¥®60 seconds under stated conditions.

5.5.3 As the appliance did not maintain a stable flow temperature at 1.2t the appliance
was retested as test 3c at the manufacturers declared low flow rate whicl?\bs.

5.5.4 At a flow rate of &l/m the appliance di maintain the DHW output temperatures.tat 55 +
3 °C during the last 60 seconds of the test.

5.5.5 The maximum and minimum temperatures af tvere 58.00C and 6.3C°C respectively
during the last 60 seconds tife test.

5.5.6 The plot of the key metrics of the dation of Test 3c is displayed in Figure 7.9, Appendix.

Test 3bc Low Flow DHW at 60C

5.5.7 The appliancelid maintain the DHW output temperatur@, at 50+ 3 °C during the last 60
seconds of the test.

5.5.8 The maximum and minimum temperatures®f were 52.89°C ands2.66°Crespectively.

5.5.9 The plot of the key metrics of the duration of Test 3b is display&dguare7.10, Appendix.
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5.6 Test 4ac Keepwarm at 70 °C

5.6.1

5.6.2

5.6.3

5.6.4

5.6.5

5.6.6

5.6.7

5.6.8

The appliance hagassedthe requirements of the Keeprarm at 0 °C, Test 4a of the BESA
Test Regime as:

Thisisa valid keep warnoperation basd on 5a response time criteriaee5.8.3

The appliancés performing keepwarm cycling as the primary flow temperatuf@, varies
by more than + 3 °C during the final 3 hours of the test.

Theappliance is performing keepwarm function asycling was observed.

The average heat load on the primary stilés 31.6W. The average electrical consumption
was 34W.

The average primanidw; over the 8 hour ést was4.290I/hr.
The Keepwarm control was set tbHW Thermostatic control valve setSdl

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

5.7 Test 4b¢ Keepwarm at 60°C

5.7.1

572

573

5.7.4

575

5.7.6

57.7

5.7.8

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

Thisisa valid keep warnoperation based on 5b response time criters@e5.9.1

The appliancés performing keepwarm cycling as the primary flow temperatuf@, varies
by more than + 3 °C during the final 3 hours of the test.

The appliance is performirgkeepwarm function as cycling was observed.

Theaverage heat load on the primary sideis 31.9W. The average electrical consumption
was 32W.

The average primary flow over the 8 houttest was6.889l/hr.
The Keepwvarm control was set to DHW Thermostatic control valve set2o 4.

The plot of the key metrics of the duration ofstdb is displayed iRigure7.12, Appendix.

5.8 Test 5a¢ DHW Response Time @0 °C

58.1

5.8.2

5.8.3

The appliance hagassedthe requirements of DW Response Time at 70°C, Tesbb#he
BESA Test Regime as:

The domestic hot water output tempetare, O did not exceed 65°C for more than 10
seconds.

The DHW response tinfer 0 to reach 45°C (and not subsequently drop bel@2°C) was
3 secondstherefore thisisa valid keep warm
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5.8.4 The plot of the ky metrics of the duration of Te5h is displayed ifigure7.13, Appendix.

5.9 Test 5b¢ DHW Respnse Time at 60C

5.9.1 The DHW response tinfer 6 to reach 45°C (and not subsequently drop belal2 °C) was
3 secondstherefore thisisa valid keep warm.

5.9.2 The plot of the key metrics of the duration of Test 5b is displayé&igure7.14, Appendix.

5.10 Overall Scaling Riskssessment

5.10.1 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 Risk Asssment

HIU has a TMV or TRV on the

output of the DHW plate heat No

exchanger.

Test Designation 2a 3a
ts2 above 60Cfor more than 5 Yes No
seconds

t1, exceeds 5%Cat any point of No No
the test

Test Designation 4da 4b
t12 exceeds 5Cat any time Yes Yes

5.11 TestSummary

5.11.1 SeeTable7.1 and Table 7.2, Appendix for the summary of key metrics of all the tests
described in thiseport.
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5.12 VWART Calculations

5.12.1 The Volume Weighted Average Retufemperatures (VWARTave been calculated as
stipulated in the BESA UK HIU Test Regime docufieatcalculated VWART valuesfoth
the high temperatureand low temperatureests describedn this report are given below in
Teble 5.3 and Table5.4 respectively

Description Symbol Value Unit
Annual Heating Period Percentage Shhrop 7.3 %
Annual Non-Heating Period Percentage NSHRrop 92.7 %
Space Heating Volume Weighted Return Temperature VWARTEH 41 °C
DHW Volume Weighted Return Temperature VWAR 1w 14 °C
Keep Warm Volume Weight return Temperature VWARTwm 38 °C
Annual Volume Weighted Return Temperature For Heating Period VWARTeaT 40 °C
Annual Volume Weighted Return Temperature For Non-Heating VWARToNHEAT 28 °C
Total Annual Volume Weighted Return Temperature VWART,u 29 °C

Clause 5.13.1, Table 5.3

Table 5.3 ¢ High Temperature/WART Calculations

Description Symbol Value Unit
Annual Heating Period Percentage Shhrop 7.0 %
Annual Non-Heating Period Percentage NSHRrop 93.0 %
Space Heating Volume Weighted Return Temperature VWAREH 35 °C
DHW Volume Weighted Return Temperature VWARBHw 16 °C
Keep Warm Volume Weight return Temperature VWARTwm 39 °C
Annual Volume Weighted Return Temperature For Heating Period VWART AT 35 °C
Annual Volume Weighted Return Temperature For Non-Heating VWARTONHEAT 31 °C
Total Annual Volume Weighted Return Temperature VWARTu 32 °C

Clause 5.13.1, Table 5.4

Table5.4 ¢ Low Temperature/WART Calculations

6 CONCLUSIONS

6.1.1 The appliance has satisfied the performameguirements of the BESA HIU Test Regime.

6.1.2 The manufacturers low flow rate is 2.51/m which is higher than the BESA test regime rate of
1.2l/m. however meets the requirements of not exceeding®®%or more than 10 seconds.

All conclusionsppinions and interpretations indicated in this report are outside the scaje
9YSNIISTQa 'Y!{ I OONBRAUGUIUGAZY ®
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7 APPENDIA

7.1 Key Metric Plots

7.1.1 The graphical plots of the key metrics of the tests described srdpport are given in this
section.

GRAPHICAL PLOTS START ON NEXT PAGE
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Figure7.2 - Test 1bqg Space Heatin@ kW at70 °C
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Figure7.3 - Test 1a; Space Heating kW at70 °C
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Figure7.5 - Test 1eq Space Heatin@ kW at60 °C
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Figure7.6 - Test 1f¢ Space Heating kW at60 °C
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Figure7.7 - Test 2ac DHW onlyat 70 °C
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Figure7.8 - Test 2b¢ DHW only at 6 °C
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Figure7.9 - Test ¢ Low Flow DHW at@°C
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