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This is a revised version of the test report dated ARA3. The revison concerns editorial
changes for the low flotests & and 3c

1 Assignment

RISEhastested a heat interface unit (HIU) (also known as a district heating substation) from
Wavin on behalf of Warmafloor Ltd.

2 Test method

The test method is described in the UK HIU Test Regime Technical SpecificaticB0Rev
(October 2018)issued bythe Buildng Engineering Services Associati®HSA). This will be
referred to as the Test Regime throughout this document.

The Test Regime specifies testing according to two different test packages: High temperature,
with a primary supply temperature of 70 °Cddrow temperature, with a primary supply
temperature of 60 °C. The current test object was tested according to both the High and

Low temperature test package.

3 Test object

ManufacturerWarmafloor Ltd
Modelname Calefa V
Type/serial number: 1129
Year of nanufacture2019
Domestic hot water priorityNo

3.1 Design pressures

Primary sidel6 bar

Secondary sidespace heating bar

Secondary side, DHWLO bar

Maximum differential pressuyg@rimary side6 bar
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3.2 Design temperatures

Primary sidemax 120°C
Secondary sidespace heatinglimensioned for 3@5 °C
Secondary side, DHWdimensioned fo#5-65 °C
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esbbject after testing. Insulation removed.
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Figure 2. Test objechameplate

Ty"/p'e: Calefa V
#rod.: 1129 - °

;

e

3.3 Components and documentation
SeeAppendix 1.

4 Test location and time

The testing was performedRISE in Borads, Swededepartmenbf Energy and circular
economy, inMarch-May 2019 The test object arrived RISE on the18" of Marchwith no
visible damage.
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Term Meaning fliagram legend entjy

DHW Domestic hot water
HIU Heat Interface Unit
SH Space heating

Pg Heat load primary side [kW]
PR Heat load space hegting side [kW]
PF Heat load damestic hot water (kW]
t¢ ¢  Temperature, primary suppy comection OH supply [°C]
tg F Temperature, primary return conne¢ion (DH return) [°C]
tF ¢ Temperature, space hetingreturn cannection (SH return [°C]
tF F Temperature, space heating supjby conrection (SH supply [°C]
tf ¢  Temperature, old water (CW9 [°C]
tf F Temperature, donestic hot water supply connection@dHW supply [°C]
as Volume flow, primary side OH) [I/s]
gF Volume flow, gpace heating side(SH) [I/s]
gF Volume flow, damestic hot water (DHW) [I/s]
3P, Pressure drop, primary sideacrossHIU [bar]
&P, Pressure drop, spece heating sideacross HIU [kPa]
8P3 Pressure drop, damestic hot water acrosHIU [kP4]

6 Test equipment

The following equipment has been used during the tests:

District heating test rig FV3
Differential pressure meter
Differential pressure meter
Differential pressure meter

Flow meter, inductive, DN 15
Flow meter, inductive, DN 15
Flow meter, inductive, DN 15
Flow meter, inductive, DN 4
Logger for measured data
Pressure meter for pressure test
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Figure3. Simplified schematidiagramof the test rigused for the tests.
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6.1 Collection of measurement data, static measurements

When conditions were stable, measurement results were registered for at least 300 seconds.
Presented static measurement test values are averages of 300 data pasatsiplihg rate
was 1 Hz for the static tests. The pressure in the space heating circuit was 1.5 bar.

6.2 Collection of measurement data, dynamic measurements

The sampling rate was 1 Hz for the dynamic measurements.

The time constant for the temperature sensotise measuring poinftFs O 1.5 s and
represents 63% of the final value of a momentary change of temperature from 10 to 90 °C.

The time constant for the fl ow meter to measu

The pressure for the incoming cold water wasbh5sfor the production of DHWn demand
via a heat exchanger

For the control of DHW flowthe test rig has two parallel coupled solenoid valves. Each
solenoid valve controls a set flow.

Results are presented in chart form and are verified with nuethgéltues.

6.3 Control systems for DHW

The tested HIU is intended for direct exchange of DHW. This means that the incoming cold
water (10 + 0.5 °C), is heated directly in the heat exchanger to DHW temperature. The
temperature of DHW in the measuring pomti#as measured iconnection to the HIU DHW
tap.

6.4 Measurement uncertainty

Unless otherwise stated in conjunction with the reported valuespéasurement uncertainty
has been estimated to be better than following values:

Differential pressure, primary + 10 kPa
Differential pressure, space heating +1kPa
Differential pressure, domestic hot wate + 1 kPa

Temperature 100°C +0.1°C

Flow, space heating (B0 0.5 I/s) +1.5%

Flow, space heating(0.06 I/s) Specified in conjunction with eaafeported
measurement

Flow, primary (01-0.51/s) +15%

Flow, primary(< 0.1 /9 Specified in conjunction with each reported
measurement

Flow, domestic hot water (0.024 I/s) +1.5%

Pressure 0 MPa *+ 10 kPa

The measuremenincertainty for calculated average values in test poinfsahd 4ab is
presented in conjunction with the reported value.

The measurement uncertainty has been calculated according4 &Avith a coverage factor
k=2.

RISE Research Institutes of Sweden AB



N

REPORT Date Reference Page
20190823 9P02219 8 (16)
Rev. 202005-25

7 Testresults
The test results appbnly to the tested unit.

The results of each test are presented as specified in the Test Regime. Raiéz 10
regarding the test setagmdTable2 for details on the reporting

Tablel. Test setup. Extract from the Test Regime.

static
pressure| dP |Primary DHW DHW | DHW SH SH | SH
No Test on acrosg flow setpoint flow heat output flow |return
primary | HIU | temp P rate load P temp | temp
flow
dPg tg ¢ tfF F aF Pr PF tF F| tF g
[bar] | [bar] | [°C] [°C] [Vs] | [kW] |[kW] | [°C] | [°C]
Static tests
Static pressure test tilrﬁ4e35 tilr;14:s
0 |(same statipressure on botl n/a n/a n/a n/a nfa | nla | nla
. rated | rated
flow and return connectiong
value | value
Space Heating 1 kW
la (DH 70°C flow) 3.0 0.5 70 55 0 0 1 60 40
Space Heating 2 kW
1b (DH 70°C flow) 3.0 0.5 70 55 0 0 2 60 40
Space Heating 4 kW
1c (DH 70°C flow) 3.0 0.5 70 55 0 0 4 60 40
Space heatind kW
1d (DH 60°C flow) 3.0 0.5 60 50 0 0 1 45 35
Space heatin@ kW
le (DH 60°C flow) 3.0 0.5 60 50 0 0 2 45 35
Space heating kW
1f (DH 60°C flow) 3.0 0.5 60 50 0 0 4 45 35
Dynamic tests
DHW | DHW
DHW only
2a (DH 7C°C flow) 3.0 0.5 70 55 test test 0 60 n/a
profile | profile
DHW | DHW
2b | PHW only 30 | 05| 60 | 50 | test | test | O | 45 | na
(DH 60°C flow) . >
profile | profile
Low flow DHW Record
3a (DH 70°C flow) 3.0 0.5 70 55 0.02 value 0 60 n/a
Low flow DHW Record
3b (DH 60°C flow) 3.0 0.5 60 50 0.02 value 0 45 n/a
Keepwarm
4da (DH 7C°C flow) 3.0 0.5 70 55 0 0 0 60 n/a
Keepwarm
4b (DH 6C°C flow) 3.0 0.5 60 50 0 0 0 45 n/a
DHW response time Record
5a (DH 70°C flow) 3.0 0.5 70 55 0.13 value 0 60 n/a
DHW response time Record
5b (DH 60°C flow) 3.0 0.5 60 50 0.13 value 0 45 n/a

The cold watesupply to the HIU on the test rig shall be 10 °C and at 1.5 bar for all tests.

RISE Research Institutes of Sweden AB
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Table2. Reporting of test results. Extract from the Test Regime.

Test‘ Description ’ Reporting
Static tests
0 Pressure test Pass/Fail as twhether HIU manages pressure test without leaks or damage
la |Space Heating 1 kW, |t11- primary flow temperature.
60/40 °C secondary | tio. primary return temperature.
1b |Space Heating 2 kW, Plot of key metrics over duration_of test. o _
60/40 °C secondary Not_e: Outputs readings used as input dateH i &y _h T e mPBpace &dating
Weighted Average Return Temperature calculation.
1c |Space Heating 4 kW,
60/40 °C secondary
1d |Space Heating 1 kW, | ti1- primary flow temperature.
45/35 °C secondary | tiz- primary return temperature.
le |Space Heating 2 kW, Plot of key metrics over duration of test.
45/35 °C secondary Note: Outputs readings used as inputdata 6 L ow T Spapeddeating U
Weighted Average Return Temperature calculation.
1f |SpaceHeating 4 kW,
45/35 °C secondary
Dynamic tests
2a |DHW only, Pass/Fail on DHW (di2) exceeding 65.0°@o 1 decimal pointjor more than 10
DH 70 °C flow, consecutive seconds. State the maximum and minimum DHW temperatures
55°C DHW theperiod of the test when there is a DHW flow.
Assessment of scaling risk as per criteria detailed in 2.26.
Plot of key metrics over duration of test.
Note:Out puts used as input data to 0
Volume Weighted Average Return Temperature calculation.
Plot &2,t31,03, t12,q1
2b | DHW only, State the maximum and minimum DHW temperatures over the pdrtbd test
DH 60 °C flow, when there is a DHW flow.
50 °CDHW Plot a., gz, dPy, dPs
Plot of key metrics over duration of test.
Note:Out puts used as input data to 0
Volume Weighted Average Return Temperature calculation.
3a |Low flow DHW, Pass/Fail on DHW (df Yexceeding 68 °C (1 decimal placefor more than 10
DH 70°C flow, consecutive seconds.
55°C DHW Commenton ability to deliver DHW at low flow based on DHW temperature
reaching at least 453 at the end of the 180 second periodoof flow DHW.
Comment orability to deliver stable DHW flow temperature (& tdefined as
ability to maintain55.0 + 3°C (1 decimal placejluring the las60 secondsf the
test. Maximum temperature achieved and°&/variance around 55.0 °C (1
decimalplace) to be stated
Assessment of scaling risk as per criteria detailed in 2.26.
Plot of key metrics for 60 seconds of 0.13 I/s flow andsthitesequent 180
seconds of 0.02 I/s DHW flow.
3b |Low flow DHW, Comment on ability taleliver DHW at low flow rate based @HW temperature
DH 60°C reaching at least 4%C (one decimal placejt the end of the 180 second period
flow; low flow DHW.
50°C DHW Comment on ability to deliver stable DHW flow temperaturdsgatdefined as
ability to maintain 50.0 #3°C (1 decimal placejuring the last 60 seconds of tk
test. Maximum temperatueehieved and +/C variance around 553 (1
decimal place) tbe stated.
Plot of key metrics for 60 seconds of 0.13 I/s flow andsthitesequent 180
seconds of 0.02 I/s DH flow.
Maximum temperature achieved ané’#Z variance aroun8i0.0°C (1 decimal
place) to be stated.
4a |Keepwarm. Assessment of whether valid keefarm operation, based on
DH 70°C flow; 5a response time criteria: Pass / Fail
55°C DHW Plottemperaturezsb.
Assessment of scaling risk, based on duration of temperatuegsess of 55.0°C

RISE Research Institutes of Sweden AB
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Test| Description Reporting

(1 decimal place).

Comment on HIU keevarm controls options.

Plot of key metrics over duration of test.

State average heat load for the duration otéke

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

Note: Outputs used as inpwarmdata t
Volume Weighted Average Return Temperature
calculation.
4b | Keepwarm, DH 60°C| Assessment ofrhether valid keepvarm operation, based &b response time
flow; criteria: Pass / Fail.
Observation on the operation of the HIU during keepm.
50°C DHW Assessment of scaling risk, based on duratidemperatures in excess of 55.0

(one decimal place).

Plot tempeature t10.

Comment on HIU keevarm controls options.

Plot of key metrics over duration of test.

State average heat load for the duration of the test.

State average primary flowrate for the duration of the test.

Note: Outputs used paesr a thuprward dkaeteap t
Volume Weighted Average Return Temperatateulation.

5a | DHW response time, | Pass/Fail on DHW (at t32) exceeding 65.0°C (1 decimal pfaceyore than 10

DH consecutive seconds. State time to achée@W temperaure 45.0°C (1
70°C flow; 55°C decimal place) and nsubsequently drop below 42.00C (1 decimal place).
DHW Plot &2, t31, t12, cp over duration of test.

5b | DHW response time, | State time to achieve a DHW temperature 481 decimaplace) anchot
DH subsequently drop below 422G (1 decimaplace).
60°C flow; 50°C Plot &2, ts1, O3, t12, cu Over duration of test.
DHW

7.1 Test O: Pressure test

During the static pressure test 0, the tightness of the components on the primary side of the
HIU has been checked. This has been performed by closing the primary return and
pressurizing the primary floto 23 bar (1.43 times the construction pressureBfominutes.

No leakage or damage was detected during the static pressure test
Test requirement: The HIU is to manage the pressure tests without leaks or damage.

Result: Pass.

7.2 Test 1la-1f: Space Heating 14 kW

For test points 14af, a space heatingdd of 24 kW was simulated using a heat exchanger on

the test rig. The HIU pump was deactivated and the space heating flow was adjusted in the test
rig to deliver the required space heating load. The pressure in the space heating circuit was 1.5
bar for al tests.

While the HIU was delivering 4 kW of space heating, the space heating flow tempedfafure t
was adjusted on the HIU until it reached 60 £ 0.5 °C (for test poiris)lar 45 + 0.5 °C (for
test points 1€lf) as measured by the test rig. The spaing return temperatureé vas

40 °C for test points 1-dc and 35C for test points 1-df. The primary flow temperature tg
was 70°C for test points Xdc and 60C for test points 1.df. The pressure in the space
heating circuit was set to 1kar.

RISE Research Institutes of Sweden AB
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Prior to performing the test points-Lahe test rig differential pressure control valve (DPCV)
was adjusted to an average value of 0.5 = 0.2 bar during 300 seconds while the HIU was
delivering 4 kW of space heating at a flow temperatitirgf 45 + 05 °Cand a return
temperature of 3+ 0.5 °C This setting was kept for all tests carried out in the High temp and
Low temp test package.

For further details regarding the test setsgeTable 1.

During tests 14.c, the setpoint for space heating supply temper#tuBn the HlUcontroller
was set to 58 °C P=0,6, |I=60 and H=0,5.

During tests 14lf, the setpoint for space heating supply temperaEuin the HIUcontroller
wasset to 57°C with a controller PIDsetting of P=0,6, I=2&ndH= 1,0.

The resultdor test pointsla-1f are presented ifiable3 as averages of 300 data poiritke
measurement uncertainty has been estimated to be better than the vahi@e4nThe results
are also presented gure 4to Figure 9 appendix 2.

Table3. Test results for test points-14

Primary Secondary
Test |t ¢ t¢ F g Pg ttkrg tFF gF DpF PR
point

[C] [C] [is] [kW] [[C] [C] [Us] [kPa] [kW]

la 700 |39.8*| 0.007 09 [ 401 | 58.9| 0.012 | 0.2 | 09

1b 70.1 140.7* | 0.015 19 | 40.2 | 59.9| 0.0 0.3 18

1c 701 | 404 | 0.0 3.9 [ 402 | 59.7| 0.048 | 09 | 3.8

1d 601 |35.00| 0.011 12 35.1 [46.0] 0.024 | 03 | 1.1

le 602 |34.9%| 0.021 2.2 350 [ 46.8| 0.0 0.7 2.1

1f 60.2 | 35.0| 0.040 4.2 35.0 [ 45.1] 0.0% 28 | 4.0

*) The primary return temperature twas measured to be lower than the space heating return
temperatureR qwhich is not practically possible if considering only the heat exchahger.

measurement result was due to heat losses and thereby tempegttiretde piping from the

measuring point oft @t the HIU inlet to the heat exchanger on the secondary side and from the outlet
of the heat exchanger to the measuring poin¢ dttthe HIU primary side outlet.

Table4. Measurement uncertainty fast points 14f.

Primary Secondary
Test | tc g tg F qg Pc| tFg tFF (gF DpF PF
point
[C] [C] [Vs] kW] [C] [C] [Us] [kPa] [kW]

la +0.1 [ #0.1 | +0.0001 {+0.1] +0.1 | +0.1 [ +0.0012| +1 | +0.1

1b +0.1 [ #0.1 | +0.0002 {+0.1| +0.1 | +0.1 [ £0.0021| +1 | +0.2

1c +0.1 [ #0.1 | +0.0004 {+0.1| +0.1 | +0.1 [ +0.0004| +1 | +0.1

1d +0.1 [ #0.1 | +0.0002 {+0.1| +0.1 | +0.1 [ +0.0022| +1 | +0.1

le +0.1 | #0.1 | +0.0003 |+0.1] +0.1 [ +0.1 | #0.0003| #1 | +0.1

1f +0.1 | #0.1 | +0.0005 [+0.1] +0.1 | +0.1 [ +0.0007| +1 | +0.1

7.3 Test 2a: DHW only, DH 70°C flow

In test point 2, a dynamic test of DHW was performed according to DHW flow rates specified
in the Test Regime. The primary flow temperatgragtas 70°C. The DHW setpoint was
adjusted while théllU delivered 0.13 I/s of DHW until the DHW temperattgeFeached

RISE Research Institutes of Sweden AB
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55+ 0.5 °C as measured by the test fige HIU DHW setpoint waS§7 °C with controller PID
settings of: P=1.5, 1=10 and H=0For further details regarding the test setup,Tsdde 1.

- The DHW temperatureft)did not excee®5.0 °C during the testor more than 10
consecutive seconds

- Themaximummeasured temperature in poiptivas58.3 °C andthe minimum
measured temperature in poiptvas42.2°C.

Test requirement: The DHW flow temperaturels not to exceed 68C for more than 10
consecutiveseconds.

Result: Pass.

The test results for test point 2a are present&iginre 10 appendix2.

7.4 Test 2b: DHW only, DH 60 °C flow

In test point B, a dynamic test of DHW was performed according to DHW flow rates
specified in the Test Regime. The primary flow temperaturgras60 °C. The DHW setpoint
was adjusted while the Hidelivered 0.13 I/s of DHW until the DHW temperattpeFeached
50 + 0.5 °C as measured by the test rig. The BHW setpoint wa$0 °C. For further details
regarding the test setup, skablel.

- Themaximummeasured temperature in poiptvas51,3°C andthe minimum
measured temperature in poiptvas42,2°C.

The test results for test poinb are presented iRigure 11 appendixX2.

7.5 Test 3a:Low flow DHW, DH 70 °C flow

In test point 3aa low DHW flow was testeddomestic hot water was drawn at Ol&3for
120seconds, then immediately drawn at 0.02 I/s for 180 sec®hdsprimary flow
temperatureg gvas 70°C and the domestic hot watetsaint wasthe same as in test point.2a
For further details regarding the test setup,Tsdse 1.

- The HIU met the requirement of not exceeding 65 °C for morelti@onsecutive
seconds in accordance with the test method (maximum temperature reacldddivas
°C). The HI U did not provide stable flow
under the stated conditions.

Since the manufacturer stated minimum DHWiflwas higher than 0.02 I/s, an additional
test was performed at the lowest DHW flow specified by the manufacturer. With the same
primary flow and DHW setpoint, DHW was drawn at O/s3or 120seconds, then
immediately drawn at 0.03 |/s for 180 seconds.

Result: Pass

RISE Research Institutes of Sweden AB
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Test 3c: Low flow DHW 70 C flow at manufacturers declared minimum flow rate

- At the minimum DHW flow rate claimed by the manufacturer (0.03 I/s) the unit did
provide stable flow temperatures of 55 AC
- At theminimum DHW flow rate claimed by the manufacturer, the HIU met the
requirement of not exceeding 65 °C for more than 10 consecutive seconds in
accordance with the test method (maximum temperature reached was 56.7 °C).

Test requirement: The DHW flow temparee £ 5 not to exceed 68 for more than 10
consecutive seconds.

Result: Pass

The resultdor test point 3and 3care presented iRigure 2 (DHW flow at 0.02 I/spand
Figure B (DHW flow at 0.03 I/s) appendix 2

7.6 Test 3b: Low flow DHW, DH 60 °C flow

In test point 3b, a low DHW flow of 0.02 I/s was tested. Domestic hot water was drawn at
0.13l/s for 120seconds, then immediately drawn at 0.02 I/s for 180 seconds. The primary flow
temperatureg gvas 60°C and the domestic hot water setpoint ¥essame as in test point 2b.
For further details regarding the test setup,Tsdse 1.

- The unit delivered stable DHW temperatur&intaining the DHW output temperature
at 50 £ 3 °C during the last 60 seconds of the test.

- The maximum and minimum DHW outlet temperatures Vgdr& °C and 48.0 °C
respectively.

The results for test point 3b are presentefigure 14 appendix 2.

7.7 Test4a: Keep-warm, DH 70 °C flow

In test point 4a, the standby characteristics of the HIU were tested. A DHW flow of 0.13 I/s
was drawn until stable conditions were reached was then turned off. Data was then
collectedfor 8 hours. For further details regarg the test setup, sé@ablel.

The standby performance of the HIU is dependent on the standby control methobhesed

HIU keep warm (bypass) temperature couldtmntest object be adjusted independently of the
DHW temperature. The keep warm temperature is measured and controlled by the district
heating supply temperature sensor in the unit. The keep warm function had 4 different modes:
Auto control, Schedule camt, On and Off. In the Auto control mode, the controller analyses
the user pattern and activates the keep warm function when a DHW usage is expected. In the
Schedule control mode the user can program a full week schedule for activation of the keep
warm function. In the On mode, the keep warm function is set to continuously maintain the set
keep warm temperature. In the Off mode, the keep warm function is disabled.

During the tests the HIU keaparm was set in the on mode.

RISE Research Institutes of Sweden AB
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If the difference between the mimum and minimum primary flow temperatuig is higher
than 6 °C during the final 3 hours of the test, the HIU is considered to perforrvikeesp
cycling.

- The temperature difference between the maximum and minimum primary flow
temperatureg¢ gas 1.5°C during the final 3 hours of the test and as such the HIU was
not considered to perform kegmrm through cycling.

- The unit met the requirement of a keep warm function based on the response time
reaching 45 °C in test 5a

- During the 8 hours after tumg off the domestic hot water flow, the average primary
flow ggwas 5.2 I/h with measurement uncertaint%l/h

- The average heat loag Was 48 W with measurement uncertaint% SN

The resultdor test point 4a are presentedrigure 15 appentk 2.

7.8 Test 4b: Keep-warm, DH 60 °C flow

In test point 4bthe standby characteristics of the HIU were tested. A DHW flow of 0.13 I/s
was drawn until stable conditions were reached and was then turned off. Data was then
collectedfor 8 hours. For furthedetails regarding the test setup, $eblel.

The standby performance of the HIU is dependent on the standby control methdéoused
description of the keeprarmsettings, seg@est4a: Keepwarm, DH 70 °C flow

If the difference between the maximum and minimum primary flow temperatupehtigher
than 6 °C during the final 3 hours of the test, the HIU is considered to perforrvikeap
cycling.

- The temperature difference between the maximum and minimum primary flow
t emper at 1.4°@ duting the fiwah Ihours of the test and as such thewdit)
not considered to perform keg@mrm through cycling.

- The unit met the requirement of a keep warm function based on the response time
reaching 45 °C in testb

- During the 8 hours after turning off the domestic hot water,ftbe average primary

flow ggwas11.9 I/h with measurement uncertaint)};g I/h,
- The averagheat loadPcwas87 Wwith measurement uncertaintyg UL\N

The resultdor test point 4 are presented iRigure 16 appendix2.

RISE Research Institutes of Sweden AB
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7.9 Test 5a: DHW response time, DH 70 °C flow

Immediately after test point 4a, test pdsatwas carried out. A DHW flow of 0.13 I/s was
drawn until conditions were stable. For further details regarding the test setliphsek

The DHW response time might be dependent on thekdkpwarmsettings. Se&est4a:
Keepwarm, DH 70 °C flow

- The DHW temperatureft)did notexceeds5 °C during the test.
- The DHW temperatureftFreached 45 °Q1seconds after the DHW flow was started
and did not drop below 4Z thereafter.

Test requirement: the keeyarm facility is considered valid if the DHW temperatyreR
reaches 45C within 15 seconds.

Test requiremenffhe DHW flow temperaturg t 5 not to exceed 68C for more than 10
consecutiveseconds.

Result: Pass.

The resultdor test pointsaare presented iRigure 17 appendixX.

7.10 Test 5b: DHW response time, DH 60 °Cflow

Immediately after test pointtest point 5b was carried out. A DHW flow of 0.13 I/s was
drawn until conditions were stable. For further details regarding the test setliphek

The DHW response time might be dependent on the HIU-keem settings. Sekest 4b:
Keepwarm, DH 60°C flow.

- The DHW temperatureftfreached 45 °Q1 seconds after the DHW flow was started
and did not drop below 4Z thereafter.

Test requirement: the keayarm facility is considered valid ihe DHW temperaturg tF
reaches 45 °C within 15 seconds.

The resultdor test pointsb are presented Rigure 18 appendix2.
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7.11 Overall scaling risk assessment
The HIU has nahermostatic mixing valver temperature regulating vahasm the DHW outlet.

Table 5. Scaling assessment

Test

Test designation 2a 3a
Temperaturest above 60 °C for more No No
than 5 seconds

Temperatureit exceeds 55 °C at any No No
point of the test.

Test designation 4a 4b
Temperature;t exceeds 50 °C at any No No
point

RISE Research Institutes of Sweden AB
Energy and circular economy- Combustion and Aerosol Technology

Performed by Examined by
Henrik Persson Anders Hjoérnhede
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Appendix 1. Component data and documentation

Documentation
Component submitted Manufacturer and type
Space heating heat Yes Wavin WH3G40M
exchanger
Domestic hot water heg Yes Wavin WH3040M
exchanger
Contyoller for space Yes Wavin Sentio CCLR0O8
heating
g&ﬂggr"g:’i a;CdG ves Frese OPTIMA Compact DN15 4 mm
- P High, Wavin 4064829
eating
Space heating strainer | Yes Streno, filter nr. 1.4301
Controller fordomestic |Yes Wavin DHW-201-V/
hot water
Control valve and Yes FreseOPTIMA Compact with fast acting
actuator for domestic hg actuator, pressure independent balancin
water control valve
Temperature sensors |Yes Tasseron NTC
Domestic hot water Yes
isolating valve/check Neoperl, DBL-31422000000
valve
Primary side strainer |Yes Streno, filter nr1.4301
Drain valves No -
Vent valves Yes 27725- Flexvent 3/8 without sheff valve
Circulation pump Yes Grundfos UPM3 Auto L
Heat meter Yes Kamstrup Multical 302
Flow meter, domestic |Yes Huba Control type 210
hot water
Joints andtonnections |Yes Wavin dobble Gring joint
Yes Wavin Orings 4054707, flat geket
Gaskets 4054698
Pipes Yes Wavin pipes
Differential pressure |Yes Frese OPTIMA
control valve
Expansion vessel Yes Winkelmann flat expansion vessels
Safety valves Yes Duco I 0K(M) 2,5 ba
S_hock _absorber Yes HydroGuard
(incoming cold water)
Manometer and ves Cewal SPA 45004007
thermometer
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Documentation Documenatlon Comment
submitted
Schematic diagram and drawing showing the Calefa Vv
structure and arrangement of the Hilith Yes installation
dimensions and weight manual
_Techn_lcal speplflcatlon for electronic componer Yes Software v. 5.0
including version of software
Details of calculation programs used for the he|Yes Cairo 1.1 for
exchangers Wavin
Yes Calefa Vv
Installation guide installation
manual
Yes Calefa Vv
Commissioning guide installation
manual
Operation guide with a function Yes Calefav
description/description of operations and care installation
instructions as suited to the intended user cate manual
Yes Calefa VvV
Declaration of Conformity for Cnarked HIUs installation
manual
Full parameter list for electronically controlled ves _Calefa V
: installation
HIU:s
manual
HIU marking Information present Comment
on HIU marking
Model name and type number Yes Calefa VvV
Serial number Yes 1129
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Figure4. Results for test point 1a: space heating 1 kW, DH 70 °C supply.
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Figure5. Results for test point 1b: space heating 2 kW, DH 70 °C supply.
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Figure6. Results for test point 1c: space heating 4 kW, DH 70 °C supply.
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Figure7. Results for test point 1d: space heating 1 kW, DH 60 °C supply.
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Figure8. Results for test point 1epace heating 2 kW, DH 60 °C supply.
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Figure9. Results for tegpoint 1f: space heating 4 kW, DH 60 °C supply.
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Figure10. Results for test point 28HW only, DH 70 °C supply.
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Figurell Results for test point 2b: DHW only, DH 60 °C supply.

RISE Research Institutes of Sweden AB



