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1 BRIE

1.1.1 Enertekinternational Limited (EIL), were contracted to receive, dalishnd commissiona
productionsample GFV5 Twin Plate Hih behalf ofGeorge Fischer

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

1.1.3 To provide a report detailing the testarried out and generatkresults in accordance with
the Test Regime criteria, inclundy calculations for Volume Weighted Average Return
Temperatures (VWART).
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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 Hot Water E7
0 Temperature, Primary Side Supply Connection J #
o Temperature, Primary Side Return connection J #
o Temperature, Bace Heating Side Return Connection J #
0 Temperature, Space Heating System Supply Connection J #
0 Temperature, Cold WateBupply J#
0 Temperature, Domestic hot Water Output from HIU J #
N Volume Flow, Primary side , 7O
N Volume Fbw, Space heating side , 7O
N Volume flow, Domestic hot water , 70
3b Primary Pressure drop across entire HIU unit EO0A
3b PressuréDrop, Space heating system across HIU EO0A
3b Pressure Drop, Domestic Hot Water across HIU EO0A
67! 2 DHW Volume Weighted Return Temperature J #
67! 42 Space Heating Volume Weighted Return Temperature J #
67! 2 Keep Warm Volume WeightdReturn Temperature J #
67! 42 Annual Volume Weighted Return Temperature for Heating Period J #
67! 4 Annual Volume Weighed Return Temperature for Mteating J #
67! 2 Total Annual Volume Weighted Return Temperature J #
$(7 Domestic HowWater
()5 Heat Interface Unit
3( Space Heating
4 -6 Thermostatic mixing Valve
E4365 Report Nol Page 50f41
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3 TESDOBJECT

3.1 Appliance Details

3.1.1 Details ofthe HIUGFV5 Twin Plate H&ppliance are given ifmable3.1. Photographof the
installed appliancés given irFigure8.2.

Table3.1 ¢ Appliance Details

ltem Description
Manufacturer George Fischer
Model GFV5 Twin Plate HIU
Serial number 40000120
Year of manufacture 2019
DHW priority Yes

3.2 ApplianceDesign Pressures

3.2.1 The maximum desigpressures of theGFV5 Twin Plate Hllappliance are given for the
primary side and the secondary side for both Space Heating and DHW in Table 3.2.

Table3.2 ¢ Appliance Design Pressures

Item Value Unit

Primary Side 16 Bar
Secondary Side space Heating 3 Bar
Secondary Side DHW 10 Bar

3.3 Appliance Designdmperatures

3.3.1 The maximum design temperatures of t&&V5 Twin Plate HAgpplianceare given for the
primary side and the secondary side for both Space Heating and DHW in Table 3.3

Table3.3 ¢ Appliance Design Temperatures

Item Value Unit

Primary Side 90 °C
Secondary Side spatteating 85 °C
Secondary Side DHW 65 °C

E4365 Report Nol Page 6 of 41
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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 thesabling
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 givenkigue 4.1.

4.2 Test Regime

4.2.1 Thetesting described in this report was carriedt in accordance with the BESA test redgime
The Test Regime outlines a series of static and dynamic tedetéomine the performance
of a HIL® DHW and SH functions. The Regime outtimegest method including the reporting
of the results, the performance requirements and the VWART calculations.

4.2.2 The setup of the BESA tests is reproducethinle4.1. The basis of reporting the performance
of the HIU from the BSA Testdgime is reproduced imable4.2.

4.2.3 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  danifriet pricdar@guppi riperatiireiok 600

4.2.4 As theGeorge FischelGFV5 Twin Plate HIi¥ suitable for both high and low temperature
operation, both test packages were carried out and results recorded within thiste

4.3 Measurement& Uncertainties

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

4.3.2 The BESAncertainties of measurement requirements ase folows: Differential Pressuret
1 kPa Temperature £ 0.1 °C Volume Flow+ 1.5% Note: the time constant for the
temperature sensors is less than 1.5 s.

4.3.3 EIL's reported uncertainty is based on a standard uncertainty by a coverage factor K=2,
providing alevel of confidence of approxiately 95%. The uncertainty evaluation has been
carried out in accordance with UKAS requiremeifitee EIL equipmetist and uncertainties
are given inrable8.3, Appendix B

1 UK HIU &st Regiméechnical Specification, R&@9requirements, issued by the Building Engineering
Services Association (BBESA

E4365 Report Nol Page 7 of 41
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Table4.1 ¢ Setup of testsBased orBESA Test Regim&able 1: Test Schedyle
District Circuit Domestic Hot Water SpaceHeating
Y <
7 o o =
e | & | 3|3 5 | ®
5 D I ") T 9]
) o o [ () =
-4 = a | 3 = o S
= = S S & I IS & '%
o c o S IS o (@) =
— () c +— 4+
s | £ | 3|538| 3| 8| 3|8 | 8
n a T |—0Qo| @ I T 14 T
Symbol [LIs ¢ onl{ iy oidi| wlji| ot i odi| odi| ot i
Units kPa] | [kPa] | [°C] | [°C] [ [ & kw] [ [°C] | [°C] | [kw]
Static Tests
Oa | District Pressure Test|  “°*
aimed - - - - - - -
Value
la | 1kW Space Heating 3.0 0.5 70 - - - 60 40 1
1b | 2kW Space Heating 3.0 0.5 70 - - - 60 40 2
1c | 4kW Space Heating 3.0 0.5 70 - - - 60 40 4
1d | 1kW Space Heating 3.0 0.5 60 - - - 45 35 1
le | 2kW Space Heating 3.0 0.5 60 - - - 45 35 2
1f | 4kW Space Heating 3.0 0.5 60 - - - 45 35 4
Dynamic Tests
2a | Dynamic Tapping 3.0 05 | 70 55 See | See - - -
- - Test Test
2b | Dynamic Tapping 3.0 0.5 60 50 Profile | Profile - B B
3a | Low Flow 3.0 0.5 70 55 0.02 szfséd - - -
3b | Low Flow 3.0 0.5 60 50 0.02 szfséd - - -
4a | Keepwarm 3.0 0.5 70 55 0.00 0 - - -
4b | Keepwarm 3.0 0.5 60 50 0.00 0 - - -
5a | DHW Response 3.0 0.5 70 55 0.13 | Record - - -
Value
5b | DHW Response 3.0 0.5 60 50 0.13 | Record - - -
Value
E4365 Report Nol Page 90of41
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Table4.2 ¢ Test Reporting, [Aapted Fom BESA Test Regim€able 5]

TestDesignation

Reporting

0 | District Pressure Pass/Fail as to whether HIU manages pressest without leaks or damage.
Test.
la | Space heating 1 kW,| O ¢ Primaryflow temperature.
60/40°C secondary. | O ¢ Primaryreturn temperature.
1b Spaceoheating 2 kW,| pIot of keymetrics over duration of test.
60/40°C secondary. | \ oy 1y dzii Lidzii & dz&8 SR b A4 Ay Lidzi R hinig Moluin@ Weilhtdd
Sl Bepaceineaungiioy, AverageReturn Temperature calculation.
60/40 °C secondary.
1d | Space heating 1 kW,| O ¢ Primaryflow temperature.
45/35°C secondary. | O ¢ Primaryreturn temperature.
le | Space heating 2 kW, piot of key metrics over duration of test.
45/85°C secondany. | \ oy g Lidzii & dzA SR b A& AyLdzi RFGF G2 W[ 24
1f || Space heating 4 kW, AverageReturn Temperare calculation.
45/35 °C secondary.
2a | DHW only, Pass/Fail oHW (atd ) exceeding 65.0C (to 1 decimal poinfpr more than 10
DH 70°C flow; consecutive seconds
55°C DHW. State the maximum and minimum DHW temperatures over the period of the test whe
there is a DHW flow.
Assessment of scaling risk as per the criteria detailed in 2.26.
Note:h dz(i Lddzi & dza SR F a Ay Llzi R (I gMblgne WeightadK
Average Return Temperature calculation.
Plot0 ,0 ,N,0 ,N
2b | DHW only, State the maximum and minimum DHW temperatures dherperiod of the test when
DH 60°C flow; there is a DHW flow.
50°C DHW. Note:h dz(i LJdzi & dza SR | & A y LidziDonkestid Hot WiagVolihe2 &
Weighted Average Return Temperature calculation.
PlotN ,N,ADAD
3a | Low flow DHW, Pass/Fail oHW(at O ) exceedings5.0 °C(1 decimal placefor more than 10
DH 70°C flow; consecutiveseconds.
55°C DAWV. Comment on ability to deliver DHW at low flow based on DHW temperature reaching
least 45.0 °C (1 decimal place) at the end of the 180 second pafrlod/ flow DHW.
Comment on the ability to delér stable DHW flow temperature (6t ), definedas ability
to maintain 55.0 +/3.0 °C (1 decimal place) during the last 60 seconds of the test.
Maximum temperature achieved and-+C variance around 35°C (1 decimal place) to
be stated.
Plot of key metics for 60 seconds of 0.13 I/s flow and the subsequent 180 seconds of]
I/'s DHW flow.
Assessment of scaling riak per criteria detailed in 2.26.
3b | Low flow DHW, Commant on the ability to deliver DHW at low florate based on DHW temperature
DH 60°C flow; reaching at least 45 °C (1 decimal place) at the end of the 180 second period of low
50°C DHW. DHW.

Comment on the ability to deliver stable DHW flow temperatured(a}, defined as ability|
to maintain 50.0 +3°C (1 decimal pla} to be stated.

Maximum temperature achieved and-# variance around 50.0°C (1 decimal place) tg
stated.

Plot of key metrics for 60 seconds of 0.13 I/s flow and the subsequent 18ad=of 0.02
I/s DHW flow.

E4365 Report Nol
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Test Designation

Reporting

4a | Keepwarm,
DH 70°C flow;
55 °C DHW.

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

Comment on HIU keewarm controls options.

Assessment ofcaling risk, based on duration of temperatures in excess & 85.(1
decimal place).

State average heat load for the duration of the test.

State the average primary flow rate for the duration of the test.

b2GSY hdziLlzia dzaSR | ail deyE RedhRAuié Weighted W |
Average Return Temperature calation.

Plot of key metrics over duration of test.

4b | Keepwarm,
DH 60°C flow;
50 °C DHW.

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

Observation on the operation of the HIU durikgepwarm. Comment on HIU keeparm
controls options.

Assessment of scaling risk based on extent and duration of temperatures in excess d
°C(1 decimal place)

State average heat load for the durationtbé test.

State the average primary flowraterfthe duration of the test.

Note:h dz(i LJdzi & dza SR | & Ay Lldzi RwaimlVolim2 Wéidht2ds
Average Return Temperature calculation.

Plot of keymetrics over duration of test.

5a | DHW responséme,
DH 70°C flow;
55°C DHW.

Pass/Fail on DHW (&t ) exceeding 65.6C (1 decimal place) for more than 10
consecutive seconds.

State time to achieve 45.0 °C (1 decimal place) and not subsequently drop below 42
(1 decimal place).

PlotO ,6 ,0 ,N over duration oftest.

5b | DHW response time,
DH 60°C flow;
50°C DHW.

State time to achieve a DHW temperature 45.0 °C (1 decimal place) and not subseq
drop below 42.0 °C (1 decimal place).
Comment on stability of DHW tempeure.

Plot® ,0 ,0 ,N over duraton of test.

E4365 Report Nol
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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 statpresure test with the primary flow
pressurised t®2.88bar (1.43 times the rated valuednd,;

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

5.2 Test lao 1f ¢ Space Heating-2 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 Seconday
© © © ©
=] =] = =) > =
§| E| 8 |fe| B | E| E| 8 |£e| B
[ c 9 14 o 2 ] c Qo Q o o 2 —
Test Description z£|3E| =z |88| % |2|z2e| =z |83| =
5¢| o S = 9 @ To|8a S EQ o
L | Xr T oa T X+ | L~ o 0a T
wis wis| wlig opll ot § oldi| odi| olji|] opL] ot
[°Cl | [°'C] | o[ a| [kPa] | [W] | [ | [C] | @[ & [kPa]
la - 1kWSpace Heating

(DH 70 °C flow) 70.2 | 39.6 | 0.009| 539 | 1178 | 39.8 | 60.2 | 0.012| -0.8 | 1041

1b - 2 kWSpace Heating

(DH 70 °C flow) 70.0 | 40.3 | 0.017| 525 | 2134 | 40.0 | 60.1 | 0.024| 0.0 2039

lc - 4 kWSpace Heating

(DH 70 °C flow) 704 | 41.2 | 0.033| 49.6 | 3996 | 40.2 | 60.1 | 0.048| 23 4006

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

60.3 | 34.7 | 0.010 | 54.8 | 1094 | 349 | 453 | 0.024| -0.5 | 1036

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

59.8 | 35.0 | 0.020 | 54.1 | 2085 | 35.0 | 454 | 0.047| 2.0 2079

1f - Space Heating WV
(DH 60°C flow)

60.0 | 35.2 | 0.038| 50.0 | 3971 | 34.9 | 45.2 | 0.095| 10.0 | 4132
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5.3 Test 2a¢ DHWDynamic Tapping af0 °C

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

5.3.2 Thedomestic hot water outputtemperature, O did not exceed 65°C for more thanl0
seconds.

5.3.3 The maximum and minimum temperatures®f were 63.40C and46.9C0°C respectively.

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

5.4 Test 2b¢ DHW Dynamic Tappingt 60°C
5.4.1 The maximum and minimum temperatures©@f were 54.52C and44.01°C respectively.

5.4.2 The plot of the key metrics of the duration ®ést 2b is displayed Figure7.8, Appendix.

5.5 Test 2 ¢Low Flow DHW at@°C

5.5.1 The appliancalid not meetthe requirements of the Low Flotest at 70 °C, Testaof the
BESA Test Regime

5.5.2 The HlUnet the requirement of not exceeding 8&for more than 10 seconds in accordance
with the test method (maximum temperature reached wé%.81°Q. The HIU did not provide
stable flow temperatures of 5%+/- 3°Cfor >60 seconds under the stated conditions.

5.5.3 As the appliance did not maintain a stalflow temperatureat 1.2l/m, the appliance was
retested astest 3c at he manufacturers declared low flow rateghichwas?2.4l/m.

5.5.4 At aflow rate of 2.4l/mThe appliancelid maintainthe DHW output temperature¢ at55 +
3 °Cduring the last 60 secondx the test

5.5.5 The maximum and minimum temperaturef® were57.85C and40.51°C respectively.

5.5.6 The plot of the key mtrics of the duration of Testc3s displayed ifrigure?7.9, Appendix.

5.6 Test d¢Low Flow DHW at 60C

5.6.1 The appliancenet the requirements of the Low Flowest at60 °C, Testl3of the BESA Test
Regime.

5.6.2 The HIU provide stable flow temperatures of &C +/ 3°C for >60 seconds under the stated
conditionsduring a 1.2l/m DHW flow rate

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

5.6.4 The maximum and minimutemperatures o0 were52.19C and46.38C respectively.

5.6.5 The plot of the key metrics of the duration of Teti8 displayed ifrigure7.10, Appendix.
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5.7 Test 4ac Keepwarm at 0 °C

5.7.1 The appliance hagassedhe requirements of the Keeprarm at 70 °C, Test 4a of the BESA
Test Regime as:

5.7.2 Thisisa valid keep warnoperation based on 5a response time criteisae5.9.3

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

5.7.4 The average heat load on the primary stdds 42 W.
5.7.5 The average primary flow over the 8 hourést was3.31/hr.
5.7.6 The Keepvarm control was set t@9°C

5.7.7 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 appliane haspassedhe requirements of the Keevarm at 60 °C, Test 4b of the BESA
Test Regime as:

5.8.2 Thisisa valid keep warnoperation based on 5b response time critersae5.10.1

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

5.8.4 The average heat load ohéd primary sid& is42W.
5.8.5 The average primary flow over the 8 hour test wag.51/hr.
5.8.6 The Keepvarm control was set t@9°C

5.8.7 The plot of the key metrics of the duration of Test 4b is displayé&igure7.12, Appendix.

5.9 Test 5a¢ DHW Response Time @0 °C

5.9.1 The appliance hagassedthe 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 for more than 10
seconds.

5.9.3 The DHW respomstimefor 0 to reach 45°C (and not subsequently drop bel@l2°C) was
13 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 displayé&igure7.14, 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

exchanger.

Test Designation 2a 3a

ts» above 60Cfor more than 5 No Yes
seconds

t12 exceeds 5%Cat any point No No

of the test

Test Designation 4a 4b

t12 exceeds 5Cat any tine No No

5.12 TestSummary

5.12.1 SeeAppendix 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 Retufemperatures (VWARTave been calculated as
stipulated in the BESA UK HIU Test Regimardent. The calculated VWART valuesfoth
the high temperatureand low temperaturgests described in this report are given below in
Table5.3 and Table5.4 repectively

Table5.3 ¢ High TemperatureWART Calculations

Description Symbol Value Unit
Annual Heating Period percentage Shbrop 7.1 %
Annual NorHeating Period percentage NSHRrop 92.9 %
SpaceHeating Volume Weighted Return Temperature VWAR$H 41 °C
DHW Volume Weighted Return Temperature VWARDBHwW 15 °C
Keep Warm Volume Weight return Temperature VWARtwm 38 °C
Annual Volume Weighted Return Temperature For Heating Periq  VWAReat 40 °C
Annual Volume Weighted Return Temperature For Non Heating| VWAR K oNHEAT 27 °C
Total Annual Volume Weighted Return Temperature VWARSvERALL 28 °C

Table5.4 ¢ Low Temperature VWART Calculations

Description Symbol Value Unit
Annual Heating Period percentage Shbrop 70 %
Annual NorHeating Period percentage NShtrop 93.0 %
Space Heating Volume Weighted Return Temperature VWAR$H 35 °C
DHW Volume Weighted Return Temperature VWARDHwW 16 °C
Keep Warm Volume Weight return Temperature VWARwm 38 °C
Annual Volume Weigkd Return Temperature For Heating Period = VWARHeat 35 °C
Annual Volume Weighted Return Temperature For Non Heating| VWARToNHEAT 29 °C
Total Annual Volume Weighted Retufemperature VWARbvERALL 29 °C
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6 CONCLUSIONS

6.1.1 The appliance has passed the performainequirements of the BESA HIU Test Regime.

6.1.2 The manufacturers declared low flow rate is 2.4l/m which is higher than the BESA regime rate
of 1.21/m.

All conclusions, opinions and interpretations indicated in this report are outside the scope
9 ¥y S NIi 3\$ @éreditation.
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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 in this report are given in this
section.

GRAPHICAL PLOTS START ON NEXT PAGE
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Figure7.8 - Test 2b¢ DHW only at 6 °C
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Figure7.9 - Test 3 ¢ Low Flow DHW at@°C
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