DANISH
TECHNOLOGICAL
INSTITUTE

Teknologiparken
Kongsvang Allé 29
DK-8000 Aarhus C
+45 72 20 20 00
Info@teknologisk.dk
www.teknologisk.dk

Page 1 of 58
Init: RTHI/KAMA
File no.: 147989

Enclosures: 1

Customer: Company: Panasonic Marketing Europe GmbH
Address: Hagenauer Str. 43
City: D-65203 Wiesbaden
Tel.: +49 1724 141441

Component: Brand: Panasonic
Type: Air to water heat pump
Model: Outdoor Unit: WH-UDZ07KE5 Indoor Unit: WH-ADC0309K3E5
Series no.: Outdoor Unit: 5624301068 Indoor Unit: 5706600032
Prod. year: Outdoor Unit: 2023.02 Indoor Unit: N/A

Dates: Component tested: April 2023 - June 2023

Procedure: See objective (page 2) for list of standards.

Remarks: The unit was delivered by the customer. The installation and test settings were done according
to the manufacturer’s instructions. All tests are done with enabled defrost mode.
The unit was delivered as model no. WH-UDZO09KES, cf. the rating plates of the units. By
changing the software, the unit was changed to model no. WH-UDZ07KE5

Terms: This test was conducted under accreditation in accordance with international requirements
(ISO/IEC 17025:2017) and in accordance with the General Terms and Conditions of Danish
Technological Institute. The test results solely apply to the tested item. This test report
may be quoted in extract only if Danish Technological Institute has granted its written
consent.
The customer may not mention or refer to Danish Technological Institute or Danish
Technological Institute’s employees for advertising or marketing purposes unless Danish
Technological Institute has granted its written consent in each case.

Division/Centre: Danish Technological Institute Date: 2023.11.01

Energy and Climate
Heat Pump Laboratory, Aarhus

Co-reader:
Kamalathasan Arumugam
B.Sc. Engineer

Signature:
Rasmus Thisgaard
B.TecMan & MarEng

P ALl
< S,

N N
' g =
(@  daswer 2 DANAK
it N Test Rea. nr.

AV
relyy 1y


mailto:Info@teknologisk.dk

DANISH
TECHNOLOGICAL
INSTITUTE

Page 2 of 58
300-KLAB-23-010

Objective

The objective of this report is to document the following:

The Seasonal Coefficient of Performance (SCOP) at low and medium temperature application
for average climate according to EN 14825:2018. In order to calculate the SCOP, tests were
carried out at the part load conditions stated in the tables on page 5 and 6.

Rating conditions at low temperature application (heating mode) according to EN 14511:2018
at A7/W35, A2/W35 and A-7/W35.

Rating conditions at medium temperature application (heating mode) according to EN
14511:2018 at A7/W55, A2/W55 and A-7/W55.

Additional performance test at quiet mode 3 according to EN 14511:2018 at A2/W35.

Operating requirements according to EN 14511-4:2018:
- 4.2.1 Starting and operating tests
- 4.5 Shutting off the heat transfer medium flows
-4.6 Complete power supply failure

The Seasonal Energy Efficiency Ratio (SEER) for space cooling for fan coil application according

to EN 14825:2018. In order to calculate the SEER, tests were carried out at the part load
conditions stated in the tables on page 8.

Pre-running and post-running time of liquid pump when the heat pump starts and stops.
Power consumption of liquid pump for COP and SCOP test points.
Sound power measurements according to EN 12102-1:2017, chosen by the manufacturer.

This report includes all the requirements for the European KEYMARK Scheme for Heat Pumps.
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Test conditions

SCOP test conditions for low temperature — EN 14825

Part load conditions for reference SCOP and reference SCOPon calculation of air to
for low temperature application for the reference heating season;

“A” = average, “"W” = warmer, and “"C” = colder.

water units

Outdoor heat
. h Indoor heat exchanger
= Part Load Ratio exchanger
2 Fixed .
= in % Inlet dry (wet) bulb Variable outletd
= outlet
= temperature °C 5 °C
o C
[}
Formula A w C Outc.ioor Exhaust air . All A w C
air climates
A ,(__7 =40]/ 88 | n/a | 61 -7(-8) 20(12) a/35 a/34 n/a a/30
(ldesignh “16]
p | €218/ | o Lool 37| 200 20(12) a/35 | 2730 | ay35 | a/27
(Tdccignh '16]
c [ 0148/ | el e | 2a] 7060 20(12) /35 | as27 | ay31 | a/25
[Tdusignh ‘16)
p | (12-16)/ | 45 | 29 | 11 | 1201 | 20(12) /35 | /24 | +/26 | 2/24
{Tdu;lgnh _16)
E (TOL - 16) / (Tgesignn - 16) TOL 20(12) a/35 afb afb afb
F (Tlliualmlt - 16) / [T{lt-.'-ignh = 16] Tbi\':lrenl 20[1 2) "“/ 35 “ / ¢ 4 / ‘ 2 f{'
¢ | EBA8 Lol nsm| 82 -15 20(12) a/35 n/a | n/a | 2/32
(Tdesignh it 16]
a With the water flow rate as determined at the standard rating conditions given in EN 14511-2 at 30/35 conditions for
units with a fixed water flow rate, and with a fixed delta T of 5 K for units with a variable flow rate. If the resulting flow
rate is below the minimum flow rate then this minimum flow rate is used with the outlet temperature.
b Variable outlet shall be calculated by interpolation from Taesignh and the temperature which is closest to the TOL.
¢ Variable outlet shall be calculated by interpolation between the upper and lower temperatures which are closest to the
bivalent temperature.
d If the variable outlet temperature is below the minimum of the operation range of the unit, this minimum should be
considered.

Conditions C and F = Keymark

Additional information

. Outlet
Average -10 -10 -10 Variable Variable
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Part load conditions for reference SCOP and reference SCOPon calculation of air to water units
for medium temperature application for the reference heating season;
“A” = average, “"W” = warmer, and “"C” = colder.

Outdoor heat
Indoor heat exchanger
= Part Load Ratio exchanger
3 :
B in% Inlet dry (wet) bulb E:;ii Variable outlet?
-E-‘: temperature °C E °C
e C
()
Formula A w C Outa.:loor Exhaust air .A“ A w C
air climates
A L6118 | ag | wal 61| <7=8 | zopi2) lsyss a/52 | nja |+/44
(Tdcsignh _1 6]
B | (2-16)/ | o4 1100 | 37 | 201 20(12) |*/55 a/42 |a/55 |a/37
(Tdesignh _16)
c | B7-16)/ | 3 | 6a | 24 | 76 20(12) |2/55 /36 |a/46 |a/32
(Tllt,\i)_!nh _16)
p | #12-10)/ | 45 | 29 | 11 | 12011) | 20012) |2/55 +/30 |a/34 |a/28
[ [dcmgnh _16)
E (TOL - 16) / (Tdesignh —16) TOL 20(12) |*/55 afb afb afh
F {Thi\'u'lwll - 16] / [T(Is-xigr:h = 16) T'l:i\.‘aluul 20(12) a / 55 & ,/ o L }( < L ,{ bd
¢ | EX189/ | vnmlnnl 8z -15 20(12) |*/55 nfa | nj/a |+/49
[ r(b:signh _16)
a With the water flow rate as determined at the standard rating conditions given in EN 14511-2 at 47/55 conditions for
units with a fixed water flow rate, and with a fixed delta T of 8 K for units with a variable flow rate. If the resulting flow
rate is below the minimum flow rate then this minimum flow rate is used with the outlet temperature.
b Variable outlet shall be calculated by interpolation Taesizan and the temperature which is closest to the TOL.
¢ Variable outlet shall be calculated by interpolation between the upper and lower temperatures which are closest to the
bivalent temperature,
4 If the variable outlet temperature is below the minimum of the operation range of the unit, this minimum should be
considered.

Additional information

. Outlet
Climate Tdesignh [°C] Thivalent [°C] TOL [°C] temperature Flow rate
Average -10 -7 -10 Variable Variable
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Test conditions for rating conditions low temperature — EN 14511

Heat source Heat sink
# Inlet Inlet
N dry bulb wet bulb Inlet Outlet
tem tur temperatur temperature temperature

perature emperature (°C) (°C)
(°C) (°C)

1K 7 6 30 35

2 2 1 30 35

3 -7 -8 30 35

K) Keymark

Test conditions for rating conditions medium temperature — EN 14511

Heat source Heat sink
N#* Inlet Inlet Inlet Outlet
dry bulb wet bulb temperature temperature
temperature temperature (°C) (°C)
(°C) (°C)
1K 7 6 47 55
2 2 1 47 55
3 -7 -8 47 55
K) Keymark
Test condition for quiet mode 3 - EN 14511
Heat source Heat sink
N* Inlet Inlet Inlet Outlet
dry bulb wet bulb temperature temperature
temperature temperature (°C) (°C)
(°C) (°C)
1 2 1 30 35
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Part load conditions for reference SEER and reference SEERon calculation of air to water units
for fan coil application for space cooling.

Outdoor
heat Indoor heat exchanger
exchanger
; Part Fan coil application i
Part load ratio load Cooling floor
. Inlet/outlet water{brine) P
ratio N application
Al dry bulb temperatures Inlet/outlet
temperature Variable water(brine)
Fixed outlet
outlett temperatures
0o °C °C °C °C
A | (35-16)/(Tuesigne —16) | 100 35 12 /7 12 /7 23 /18
B | (30-16)/(Tuesignc =16) | 74 30 3 )7 s /8,5 s /18
C | (25-16)/(Tuesigne -16) | 47 25 2 f7 2 /10 2 /18
D | (20-16)/(Tseugnc-16) | 21 20 1 [ 7 s /11,5 2 /18

3 With the flow rate as determined during A" test for units with a fixed flow rate or with a fixed delta Tof 5 K
for units with a variable flow rate. If for any of the test conditions the resulting flow rate is below the
minimum flow rate then this minimum flow rate is used as a fixed flow rate with the outlet temperature for
this test condition.

if the variable outlet temperature is above the maximum of the operating range of the unit, this maximum
should be considered.

Conditions A and C (for fan coil) = Keymark

Test conditions for starting and operating tests — EN 14511-4: 2018

Heat source Heat sink
Inlet Inlet Water flow rate
N*# nie nle i Test
dry bulb wet bulb temet re at '“d:” heat
temperature temperature 'Zoc) exchanger
(°C) (°C)
1K -25 - 15 Minimum Starting
2K -25 - 47 Minimum Operating
K) Keymark
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Test conditions for shutting off the heat transfer medium - EN 14511-4

Heat source Heat sink

N# Inlet Inlet Heat h

dry bulb wet bulb tem:)l:reatture temopuet:::ure eat exchanger

temperature temperature (°C) (°C)
(°c) (°C)

L 7 6 30 35 Indoor
2" / 6 30 35 Outdoor
K) Keymark

Test conditions for complete power supply failure — EN 14511-4

Heat source Heat sink
N* Inlet Inlet
dry bulb wet bulb Inlet Outlet
tem ture temperature temperature temperature
pera p (oc) (Oc)
(°C) (°C)
1K 7 6 30 35
K) Keymark
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Test conditions for sound power measurements - EN 12102-1

N# Test condition Heat pump setting
Outdoor heat Indoor heat

exchanger exchanger Compressor Fan speed Heating Power input

(dry bulb/ (inlet/ speed Outdoor capacity (kw)p

wet bulb) outlet) (Hz) (rpm) (kW)

(°C) (°C)

1R 7/6 30/35 54 570 7.10 1.42
2Q 7/6 30/35 36 420 4.80 0.93
3R 7/6 47/55 57 540 6.60 2.21
4Q 7/6 47/55 37 370 4.40 1.46
5R -7/-8 30/35 70 730 6.00 1.88
6Q -7/-8 30/35 45 570 4.00 1.2
7R -7/-8 47/55 70 730 5.30 1.60
8Q -7/-8 47/55 45 570 3.40 1.60
9E-K 7/6 47/55 26 450 2.70 1.12
109 2/1 30/35 54 550 6.10 1.43

R) Rating capacity, Q) Quiet mode 3, E) ErP labelling, K) Keymark
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Test results

Test results of SCOP test at low temperature - heating season average
- EN 14825

Model (Outdoor) WH-UDZ07KE5
Air-to-water heat pump mono bloc N
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater Y
Rated heat output®’ Pates 7 [kwW]
. . Ns 204.3 [%]
Seasonal space heating energy efficiency
SCOP 5.18 [-]
Average Climate|Tj=-15 °C Pdh - [kw]
- Tj=-7 °C Pdh 6.46 [kW]
Measured capacity for |Low Tj=2 °C Pdh 3.83 [kw]
heating for part load at |temperature Tj=7 °C Pdh 2.83 [kW]
outdoor temperature Tj |application Tj=12 oC pdh 3.27 [kw]
Tj=bivalent temperature Pdh 6.88 [kW]
Tj=operation limit Pdh 5.88 [kw]
Average Climate|Tj=-15 °C COPd - [-]
- Tj=-7 °C COPd 3.17 [-]
Measured coefficient of |Low Tj=2 °C COPd 4.94 [-]
performance at outdoor |temperature Tj=7 °C COPd 7.04 [-]
temperature Tj application Tj=12 oC COPd 8.97 [-]
Tj=bivalent temperature COPd 2,99 [-]
Tj=operation limit COPd 2,909 [-]
Bivalent temperature Thivalent -10 [*C]
Operation limit TOL -10 [2C]
temperatures WTOL - [=C]
Degradation coefficient Cdh 0.98 [-]
Off mode Porr 0.007 [kW]
Power consumption in Thermostat-off mode P 0.007 [kw
modes other than active = - [kw]
mode Standby mode P 0.007 [kw]
Crankcase heater mode Pex 0.007 [kw]
Rated heat output Poye 0.00 [kW]
Supplementary heater : = :
PP i Type of energy input Electrical
Capacity control Variable
Other it Water flow control Variable
er items Water flow rate Variable
Annual energy consumption | Que 2790 [kwh]
UFar heat pump space heaters and heat pump combination heaters, the rated heat output, Prated, is equal ta the design load far hesting, Pdesignh, and the rated
heat output of a supplementary heater, Psup, is equal to the supplementary capacity for heating, sup(Tjl.

Conditions C (7 °C) and F (bivalent temperature) = Keymark
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Test results of SCOP test at medium temperature - heating season

average - EN 14825

Model (Outdoor)

WH-UDZ07KE5

Air-to-water heat pump mono bloc N
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater Y
Rated heat output®’ P\ated 7 [kw]
. . Ns 152.2 [%]
Seasonal space heating energy efficien
P g v Y Iscop 3.88 [-]
Average Climate|Tj=-15 °C Pdh - [kw]
- Tj=-7 °C Pdh 6.52 [kw]
Measured capacity for |Medium Tj=2 °C Pdh 3.89 [kW]
heating for part load at |temperature Tj=7 °C Pdh 2.67 [kw]
outdoor temperature Tj |application Tj=12 °C Pdh 3.14 [kW]
Tj=bivalent temperature Pdh 6.52 [kw]
Tj=operation limit Pdh 6.41 [kwW]
Average Climate|Tj=-15 °C COPd -[-]
- Tj=-7 °C COPd 2.27 [-]
Measured coefficient of |Medium Tj=2 °C COPd 3.82 [-]
performance at outdoor |temperature Tj=7 °C COPd 5.13 [-]
temperature Tj application Tj=12 °C COPd 6.56 [-]
Tj=bivalent temperature COoPd 2.27 [-]
Tj=operation limit COoPd 1.88 [-]
Bivalent temperature Thivalent -7 [°C]
Operation limit TOL -10 [°C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.95 [-]
o Off mode Paorr 0.007 [kw]
Power consumption in Thermostat-off mode Pra 0.007 [kw]
modes other than active
mode Standby mode Pz 0.007 [kw]
Crankcase heater mode Pcx 0.007 [kw]
Rated heat output = 0.59 [kw]
1) SU
Supplementary heater Type of energy input Electrical
Capacity control Variable
her i Water flow control Varnable
Other items Water flow rate Variable
Annual energy consumption | Que 3728 [kwh]
Far heat pump space heaters and heat pump combination heaters, the rated heat output, Prated, is equal ta the design laad For heating, Pdesignh, and the rated
heat output of 2 supplementary heater, Psup. is equal to the supplementary capacity For heating, sup(Tj).

Conditions C (7 °C) and F (bivalent temperature) = Keymark
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Test results of standard rating test at low temperature - EN 14511

N# Test conditions Heating capacity [kW] coP

1K A7/W35 7.07 5.13

2 A2/W35 6.82 3.70

3 A-7/W35 6.03 3.31
K) Keymark

Test results of standard rating test at medium temperature — EN 14511

N# Test conditions Heating capacity [kW] coP
1K A7/W55 6.56 3.04
2 A2/W55 6.32 2.35
3 A-7/W55 5.29 2.09
K) Keymark
Test results of quiet mode 3 - EN 14511
N# Test conditions Heating capacity [kW] copP
1 A2/W35 5.09 4.02
% &‘\\w”z
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Test results of SEER test at fan cooling application for space cooling -

EN 14825

Model (Outdoor)

WH-UDZ07KE5

Air-to-water heat pump mono bloc N
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater Y
Rated cooling output Prated.c 6 [kw]
ns,c 216.7 [%]
SEER 5.49 [-]
Tj=35 °C Pdc 5.72 [kwW]
Tj=30 °C Pdc 4.30 [kw]
Tj=25 °C Pdc 3.18 [kW]
Tj=20°C Pd 2.65 [kw
Air dry bulb | = [kw]
temperature -
T]=35 °C EERd 3.33 [-]
Tj=30 °C EERd 4.45 [-]
Tj=25 °C EERd 6.95 [-]
Tj=20°C EERd 6.92 [-]
Degradation coefficient Cdc 0.938 [-] |
Off mode Pore 0.007 [kW]
Power consumption in
Th tat-off mod 0.007
modes other than active Sfmostat-off mode P1o [lew]
mode Standby mode Psge 0.007 [kw]
Crankcase heater mode Pk 0.007 [kw]
Supplementary heater Rated heat outplut Psup O.DD.[kW]
Type of energy input Electrical
Capacity control Variable
Other it Water flow control Variable
eritems Water flow rate -
Annual energy consumption Que 382 [kwh]
Conditions A (35 °C) and C (25 °C) = Keymark
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Test results of starting and operating tests — EN 14511-4:2018

N# Test conditions Water flow rate at indoor Test validation
heat exchanger (1/h)
1K A-25/W15 480 Passed
2K A-25/W47 480 Passed
K) Keymark

Test results of shutting off the heat transfer medium - EN 14511-4

N# Test conditions Test validation
1K A7/W35 Passed
K) Keymark

Test results of complete power supply failure - EN 14511-4

N# Test conditions Test validation
1K A7/W35 Passed
K) Keymark
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Pre-running and post-running time of liquid pump when the heat pump
starts and stops

N# Pre-running time in seconds (S) Post-running time in seconds (S)
1K 186 60
K) Keymark

Power consumption of liquid pump for COP test points

N# COP test points c’gﬁii‘:‘:gz;’:‘z’&; Test mode no.
1 A7/W35 48 1
2 A2/W35 48 1
3 A-7/W35 48 1
4 A7/W55 36 1
5 A2/W55 37 1
6 A-7/W55 34 1

The power consumptions of the liquid pump have been measured separately.
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Power consumption of liquid pump for SCOP test points - low
temperature application

N# SCOP test points :)iiit:‘:g:ig:v(vvzr) Test mode no.
1 Al12/W24 36 3
2 A7/W27 35 4
3 A2/W30 38 5
4 A-7/W34 48 6
5 A-10/W35 48 7

The power consumptions of the liquid pump have been measured separately.

Power consumption of liquid pump for SCOP test points - medium
temperature application

N# SCOP test points gﬁii‘:gﬂig:v(vvev; Test mode no.
1 A12/W30 36 8
2 A7/W36 35 9
3 A2/W42 34 10
4 A-7/W52 37 11
5 A-10/W55 37 12

The power consumptions of the liquid pump have been measured separately.
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Test results of sound power measurements - EN 12102

v Testconditons | Soundpouerlesel LW(A) | Uncertainty (48)
1R A7/W35 61.8 1.0
2Q A7/W35 55.6 0.5
3R A7/W55 61.0 1.0
4Q A7/W55 56.6 1.0
5R A-7/W35 66.0 0.5
6Q A-7/W35 60.6 0.5
7R A-7/W55 66.6 0.5
8Q A-7/W55 62.8 1.0
9EK A7/W55 56.4 0.5
109 A2/35 59.6 0.5

R) Rating capacity, Q) Quiet mode 3, E) ERP labelling K) Keymark

The uncertainty value is a weighted value using the level and frequency dependant influence
for each 1/1-octave level on the final A-weighted sound power level.

The A-weighted total sound power level is determined for the measured frequency range from
100 Hz to 10 kHz.

The sound power measurements are carried out by Kamalathasan Arumugam (KAMA) and co-

read by Birger Bech Jessen (BBIN).
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Photo

Rating plate Unit

Panasonic

AIR-TO-WATER HEATPUMP

OUTDOOR UNIT
Model No. WH-UDZ09KES
RATED VOLTAGE 230v~
FREQUENCY 50 Hz
MAXIMUM INPUT  3.585W/415.94
REFRIGERANT R32  1.30wg
1 881
HEATING HEATING
(ATW3S5) (A2was)
CAPACITY S.00W  7.006W
CLURRENT 894 9.1A
POWER INPUT L 98kw
cop 455

CAPACITY
CURAENT
POWER NFUT
13 2
EN1451])
P WP 4.15WP (41
LP. 2.55MP9 (25

10 ara K
Ohada 5

Wistbergrng 25 Hamburg

n the UK
v UK, 3 branch of Panasons
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Rating plate indoor unit

Indoor unit

300-KLA8-23.009
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SCOP - detailed calculation

Detailed SCOP calculation of low temperature and average climate
conditions - EN 14825

Calculation of reference SCOP

Pdegig’nh * Hp,e

scop= Paesignh * Hhe
SCOP,,  Hrox Pro+HspxPsp+ Hcgx Pey+ Hopr X Porr
Where
Pdesign = Heating load of the building at design temperature, kW
Hie = Number of equivalent heating hours, 2066 h
Hro, Hse, Hek, Horr = Number of hours for which the unit is considered to work in thermostat off
mode, standby mode, crankcase heater mode and off mode, h, respectively
Pro, Pser Pck, Porr = Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively
Data for SCOP
Outdoor Part
temper |Partload |load Declared |Declared |cdh CR COPbin
ature |ratio capacity |COP
[°Cl [%] [kw] [kw] [-] [-] [-] [-]
A -7 &8 6.19 6.46 317 1.00 1.00 317
B 2 54 377 3.83 4.94 0.99 1.00 4.94
C 7 35 2.42 2.83 7.04 0.98 0.86 7.02
D 12 15 1.08 3.27 8.97 0.98 0.33 8.62
E -10 100 7.00 6.88 2.99 1.00 1.00 2.99
F-BIV -10 100 7.00 6.88 2.99 1.00 1.00 2.99

Energy consumption for thermostat off, standby, off mode, crankcase heater mode

Applied
to SCOP
Power calculat |Energy
Hours |input ion consumpti
[h] [kw] kW] on [kWh]
Off mode 0 0.0067| 0.0067 0
Thermostat off 178 0.0073| 0.0073 1.2994
Standby 0 0.0067| 0.0067 0
Crankcase heater 178 0.0066 0 0
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Calculation Bin for SCOP,,,
Heat load Electrical |backup Annual Annual Net annual |Net annual
Bin Outdoor Hours Heat load coveredby |backup |heater COP,,, |heating energy heating power
temperature heat pump |heater energy input demand |input capacity |input
[-] [°C] [h] [kw] [kw] [kw] [kwh] [-] [kwh] [kwWh] [kwh] [kwWh]
E/F-BIV 21 -10 1 7.00 6.88 0.00 0.00 2.99 7.00 2.34 7.00 2.34
22 -9 25 6.73 6.65 0.00 0.00 3.05 168.27 55.17 168.27 55.17
23 -8 23 6.46 6.42 0.00 0.00 3.1 148.62 47.79 148.62 47.79
A 24 -7 24 6.19 6.19 0.00 0.00 3.7 148.62 46.88 148.62 46.88
25 -6 27 5.92 5.92 0.00 0.00 3.37 159.92 47.50 159.92 47.50
26 -5 68 5.65 5.65 0.00 0.00 3.56 384.46 107.89 384.46 107.89
27 -4 91 5.38 5.38 0.00 0.00 3.76 490.00 130.32 490.00 130.32
28 -3 89 5.12 5.12 0.00 0.00 3.96 455.27 115.06 455.27 115.06
29 -2 165 4.85 4.85 0.00 0.00 4.15 799.62 192.52 799.62 192.52
30 -1 173 4.58 4.58 0.00 0.00 4.35 791.81 182.02 791.81 182.02
31 0 240 4.31 4.31 0.00 0.00 4.55 1033.85 227.39 1033.85 227.39
32 1 280 4.04 4.04 0.00 0.00 4.74 1130.77 238.39 1130.77 238.29
B 33 2 320 3.77 3.77 0.00 0.00 4.94 1206.15 24416 1206.15 24416
34 3 357 3.50 3.50 0.00 0.00 5.36 1249.50 233.20 1249.50 233.30
35 4 356 3.23 3.23 0.00 0.00 5.77 1150.15 199.28 1150.15 199.28
36 5 303 2.96 2.96 0.00 0.00 6.19 897.35 145.03 897.35 145.03
37 6 330 2.69 2.69 0.00 0.00 6.60 888.46 134.56 888.46 134.56
C 38 7 326 2.42 2.42 0.00 0.00 7.02 789.92 112.55 789.92 112.55
39 8 348 2.15 2.15 0.00 0.00 7.34 749.54 102.14 749.54 102.14
40 9 335 1.88 1.88 0.00 0.00 7.66 631.35 82.44 631.35 82.44
41 10 315 1.62 1.62 0.00 0.00 7.98 508.85 63.78 508.85 63.78
42 11 215 1.35 1.35 0.00 0.00 8.30 289.42 34.88 289.42 34.88
D 42 12 169 1.08 1.08 0.00 0.00 8.62 182.00 21.12 182.00 21.12
44 13 151 0.81 0.81 0.00 0.00 8.94 121.96 13.64 121.96 13.64
45 14 105 0.54 0.54 0.00 0.00 9.26 56.54 6.11 56.54 6.11
46 15 74 0.27 0.27 0.00 0.00 9.58 19.92 2.08 19.92 2.08
SUMm 14459.31 2788.34  14459.31 2788.34
SCOP,, 5.19 SCOP, ., 5.19
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Detailed SCOP calculation of medium temperature and average climate
conditions — EN 14825

Calculation of reference SCOP

Paesigni * Hye

Scor= Piesigni* Hpe
SCoP,, + HroX Pro+Hsp X Psg+ HegX Peg+ Hopp X Porr
Where
Paesign = Heating load of the building at design temperature, kW
Hpo = Mumber of equivalent heating hours, 2066 h
Hro, Hse, Ho, Horr = Number of hours for which the unit is considered to work in thermostat off
mode, standby mode, crankcase heater mode and off mode, h, respectively
Pra, Psg, Peks Porre = Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively

Data for SCOP

Outdoor

tempera |Partload |Partload|Declared Declared |cdh CR COPbin

ture ratio capacity cop

[°C] [%a] [kw] [kw] [ [-] [-] [-]
A 7 88 6.19 6.52 2.27 1.00 1.00 2.27
B 2 54 3.77 3.89 3.82 0.99 1.00 3.82
C 7 35 2.42 2.67 5.13 0.99 1.00 5.13
D 12 15 1.08 3.14 6.86 0.98 0.34 6.66
E -10 100 7.00 6.41 1.88 1.00 1.00 1.88
F-BIV -7 88 6.19 6.52 2.27 1.00 1.00 2.27

Energy consumption for thermostat off. standby, off mode, crankcase heater mode

Applied
to SCOP
Power calculati |[Energy
Hours |input on consumptio
[h] [kw] kw] n [kWh]
off mode 0 0.0067 0.0067 0
Thermostat off 178 0.0073 0.0073 1.2984
Standby 0 0.0067 0.0067 0
Crankcase heater 178 0.0066 0 0
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Calculation Bin for SCOP,,,
Heat load Electrical |backup Annual Annual Net annual |Net annual
Bin Outdoor Hours Heat load coveredby |backup |heater COP, |heating energy heating power
temperature heat pump |heater energy input demand |input capacity |input
[-1 [°Cl [h] [kw] [kw] [kw] [kwWh] [] [kwWh] [kWh] [kWh] [kWh]
E 21 -10 1 7.00 6.41 0.59 0.59 1.88 7.00 4.00 6.41 3.4
22 -9 25 6.73 6.34 0.29 9.83 2.01 168.27 88.66 158.44 78.82
23 -8 23 6.46 6.26 0.20 4.52 2.14 148.62 71.86 144.09 67.33
A/F-BIV 24 -7 24 6.19 6.19 0.00 0.00 2.27 148.62 65.47 148.62 65.47
25 -6 27 5.92 5.92 0.00 0.00 2.44 159.92 65.48 159.92 65.48
26 -5 68 5.65 5.65 0.00 0.00 2.61 384.46 147.05 384.46 147.05
27 -4 91 5.38 5.38 0.00 0.00 2,79 490.00 175.84 490.00 175.84
28 -3 89 5.12 512 0.00 0.00 2.96 455.27 153.86 455,27 153.86
29 -2 165 4.85 4.85 0.00 0.00 313 799.62 255.38 799.62 255.38
30 -1 173 4.58 4.58 0.00 0.00 3.30 791.81 239.70 791.81 239.70
31 0 240 4.31 4.31 0.00 0.00 3.48 1033.85 297.46 1033.85 297.46
32 1 280 4.04 4.04 0.00 0.00 3.65 1130.77 309.99 1130.77 309.99
B 33 2 320 3.77 3.77 0.00 0.00 3.82 1206.15 315.75 1206.15 315.75
34 3 357 3.50 3.50 0.00 0.00 4.08 1249.50 306.10 1249.50 306.10
35 4 356 3.23 3.23 0.00 0.00 4.34 1150.15 264.77 1150.15 264.77
36 5 303 2.96 2.96 0.00 0.00 4.61 897.35 194.82 897.35 194.82
37 ] 330 2.69 2,69 0.00 0.00 4.87 888.46 182.51 888.46 182.51
C 38 7 326 2.42 242 0.00 0.00 5.13 789.92 153.98 789.92 153.98
39 8 348 2.15 215 0.00 0.00 5.44 749.54 137.90 749.54 137.90
40 9 335 1.88 1.88 0.00 0.00 574 631.35 109.98 631.35 109.98
41 10 315 1.62 1.62 0.00 0.00 6.05 508.85 84.16 508.85 84.16
42 11 215 1.35 1.35 0.00 0.00 6.35 289.42 45.57 289.42 45,57
D 43 12 169 1.08 1.08 0.00 0.00 6.66 182.00 27.34 182.00 27.34
44 13 151 0.81 0.81 0.00 0.00 6.96 121.96 17.52 121.96 17.52
45 14 105 0.54 0.54 0.00 0.00 7.27 56.54 7.78 56.54 7.78
46 15 74 0.27 0.27 0.00 0.00 7.57 19.92 2.63 19.92 2,63
SUM 14459.31 372556 1444436 3710.61
SCOP,, 3.88 SCOP,, 3.89
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SEER - detailed calculation

Detailed SEER calculation of fan coil application - EN 14825

Calculation of reference SEER

Where
Pdesign = Cooling load of the building at design temperature, kW
Hhe = Number of equivalent heating hours, 350 h

Number of hours for which the unit is considered to work in thermostat off

Hro, Hse, Hok, Hore = .
mode, standby mode, crankcase heater mode and off mode, h, respectively

Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively

Pro, Pses Pckr Porr =

Data for SEER

Outdoor Part

tempera |Part load |load Declared Declared |cdc CR EERkin

ture ratio capacity EER

ral [%] [kW] (kW] L] ! [l !
A 35 100 6.00 5.72 3.33 1.00 1.00 3.33
B 30 74 442 4.30 4,45 0.89 1.00 4,45
C 25 47 2.84 3.18 6.95 0.98 0.89 6.94
D 20 21 1.26 2.85 6.92 0.98 0.48 6.78

Energy consumption for thermostat off, standby, off mode, crankcase heater mode

Applied
to SCOP
Power calculati |Energy
Hours  |input on consumptic
[h] [kW] [kW] n [kWh]
Off mode 0| 0.00665| 0.00665 0
Thermostat off 221 0.00723| 0.00723 1.50783
Standby 2142 0.00665| 0.00665 14,2443
Crankcase heater 2672 0.00665 0 0

Where
Pdesign = Cooling load of the building at design temperature, kW
Hhe = Mumber of equivalent heating hours, 350 h

Number of hours for which the unit is considered to work in thermostat off

Hro, Hse, Hok, Horr = .
mode, standby mode, crankcase heater mode and off mode, h, respectively

Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively

Pro, Pse. Pck, Porr =
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Calculation Bin for SEERon

Cooling Annual |Annual
Bin [Outdoor Hours|load EERbin cooling [energy
temperature demand [input
[1 [[°C] [h] [kw] [-] [kWh] [kwh]

1 17| 205 0.32 6.78 64.74 9.55
2 18| 227 0.63 6.78 143.37 21.15
3 19| 225 0.95 6.78 213.16 31.44
D 4 20 225 1.26 6.78 284.21 41.92
5 21| 216 1.58 6.81 341.05 50.07
6 22 215 1.89 6.84 407.37 59.54
7 23| 218 2.21 6.87 481.89 70.10
8 24 197 2.53 6.91 497.68 72.07
o 9 25| 178 2.84 6.94 505.89 7293
10 26| 158 3.16 6.44 498.95 77.48
11 27 137 347 5.94 475.89 80.09
12 28| 109 3.79 5.44 413.05 75.86
13 29 88 411 4.95 361.26 73.02
B 14 30 63 4.42 4.45 27853 62.59
15 31 39 4.74 4.23 184.74 43.71
16 32 31 5.05 4.00 156.63 39.14
17 33 24 5.37 3.78 128.84 34.10
18 34 17 5.68 3.55 96.63 27.19
A 19 35 13 6.00 3.33 78.00 23.42
20 36 9 6.32 333 56.84 17.07
21 37 4 6.63 3.33 26.53 7.97
22 38 3 6.95 333 20.84 6.26
23 39 1 7.26 333 7.26 2.18
24 40 0 7.58 333 0.00 0.00
SUM 5723.37 998.86
SEERon 5.73
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Detailed test results

Detailed SCOP test results - low temperature application — EN 14825

Detailed result for 'EN14825:2018' Average Low (A) A -7 /W34

Tested according to: EN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Low
Condition name: A
Condition temperature: °C -7
Part load: % 88%
Chosen Thivalent: °C -10
Tdesign: °C -10
Pdesign: kw 7.00
Heating demand: kw 6.19
CR: - 1.0
Minimum flow reached: - No
Measurement type: Transient
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes

Included corrections (Final result)

Heating capacity kw 6.457
copP - 3.174
Power consumption kW 2.034
Measured

Heating capacity kW 6.497
cop - 3.117
Power consumption kw 2.085

During heating

Air_inlet temperature dry bulb °C -7.02
Air temperature wet bulb °C -8.14
Air_outlet temperature dry bulb °C -10.31
Water_inlet temperature °C 29.03
water_outlet temperature °C 34.14
Water_outlet temperature (Time averaged) °C 34.14

Circulation pump

Measured external static pressure difference, liquid pump Pa 44997
Calculated Hydraulic power W 15
Calculated global efficiency n 0.27
Calculated Capacity correction w 40
Calculated Power correction W 55
Water Flow m’/s 0.000330
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Detailed result for 'EN14825:2018' Average Low (B) A 2 /W30
Tested according to: EN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Low
Condition name: B
Condition temperature: °C 2
Part load: % 54%
Chosen Thivalent: °C -10
Tdesign: °C -10
Pdesign: kw 7.00
Heating demand: kw 3.77
CR: - 1.0
Minimum flow reached: - No
Measurement type: Transient
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kW 3.826
cop - 4.939
Power consumption kw 0.775
Measured
Heating capacity kW 3.858
cop - 4,738
Power consumption kW 0.814
During heating
Air_inlet temperature dry bulb °C 2.02
Air temperature wet bulb °C 0.94
Air_outlet temperature dry bulb °C -0.80
Water_inlet temperature °C 25.01
water_outlet temperature °C 30.09
Water_outlet temperature (Time averaged) °C 30.09
Circulation pump
Measured external static pressure difference, liquid pump Pa 45112
Calculated Hydraulic power w 9
Calculated global efficiency n 0.22
Calculated Capacity correction w 32
Calculated Power correction W 41
Water Flow m*/s 0.000199
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Detailed result for 'EN14825:2018' Average Low (C) A 7 /W27

Tested according to: EN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Low
Condition name: C
Condition temperature: °C 7
Part load: % 35%
Chosen Thivalent: °C -10
Tdesign: °C -10
Pdesign: kw 7.00
Heating demand: kw 2.42
CR: - 0.9
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)

Heating capacity kW 2.831
cop - 7.038
Power consumption kw 0.402
Measured

Heating capacity kW 2.858
COoP - 6.565
Power consumption kw 0.435
During heating

Air_inlet temperature dry bulb °C 7.00
Air temperature wet bulb °C 5.90
Air_outlet temperature dry bulb °C 4,75
Water_inlet temperature °C 22.84
water_outlet temperature °C 27.88
Water_outlet temperature (Time averaged) °C 27.15
Circulation pump

Measured external static pressure difference, liquid pump Pa 47277
Calculated Hydraulic power w 6
Calculated global efficiency n 0.19
Calculated Capacity correction w 27
Calculated Power correction W 33
Water Flow m*/s 0.000136
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Detailed result for 'EN14825:2018' Average Low (D) A 12 /W24

Tested according to: EN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Low
Condition name: D
Condition temperature: °C 12
Part load: % 15%
Chosen Thivalent: °C -10
Tdesign: °C -10
Pdesign: kW 7.00
Heating demand: kw 1.08
CR: - 0.3
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)

Heating capacity kw 3.269
cop - 8.968
Power consumption kW 0.365
Measured

Heating capacity kw 3.298
cop - 8.226
Power consumption kw 0.401
During heating

Air_inlet temperature dry bulb °C 12.00
Air temperature wet bulb °C 10.89
Air_outlet temperature dry bulb °C 8.68
Water_inlet temperature °C 22.40
water_outlet temperature °C 27.41
Water_outlet temperature (Time averaged) °C 24.05
Circulation pump

Measured external static pressure difference, liquid pump Pa 46496
Calculated Hydraulic power w 7
Calculated global efficiency n 0.20
Calculated Capacity correction w 29
Calculated Power correction W 36
Water Flow m>/s 0.000158
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Detailed result for 'EN14825:2018' Average Low (E and F) A -10 /W35
Tested according to: EN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Low
Condition name: Eand F
Condition temperature: °C -10
Part load: % 100%
Chosen Thivalent: °C -10
Tdesign: °C -10
Pdesign: kw 7.00
Heating demand: kw 7.00
CR: - 1.0
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kw 6.876
cop - 2.990
Power consumption kw 2.300
Measured
Heating capacity kw 6.916
cop - 2.936
Power consumption kw 2.356
During heating
Air_inlet temperature dry bulb °C -9.98
Air temperature wet bulb °C -11.13
Air_outlet temperature dry bulb °C -12.84
Water_inlet temperature °C 29.99
water_outlet temperature °C 35.09
Water_outlet temperature (Time averaged) °C 35.09
Circulation pump
Measured external static pressure difference, liquid pump Pa 46995
Calculated Hydraulic power W 15
Calculated global efficiency n 0.27
Calculated Capacity correction w 41
Calculated Power correction W 56
Water Flow m’/s 0.000326
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Detailed SCOP test results - medium temperature application

- EN 14825
Detailed result for 'EN14825:2018' Average Medium (A and F) A -7 /W52
Tested according to: EN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Medium
Condition name: AandF
Condition temperature: °C -7
Part load: % 88%
Chosen Thivalent: °C -7
Tdesign: °C -10
Pdesign: kW 7.00
Heating demand: kW 6.19
CR: - 1.0
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kw 6.522
cop - 2.265
Power consumption kW 2.880]
Measured
Heating capacity kW 6.554
cop - 2.242
Power consumption kW 2.924
During heating
Air_inlet temperature dry bulb °C -6.97
Air temperature wet bulb °C -8.22
Air_outlet temperature dry bulb °C -9.20
Water_inlet temperature °C 44,01
water_outlet temperature °C 52.29
Water_outlet temperature (Time averaged) °C 52.29
Circulation pump
Measured external static pressure difference, liquid pump Pa 49429
Calculated Hydraulic power w 9
Calculated global efficiency n 0.22
Calculated Capacity correction W 33
Calculated Power correction W 42
Water Flow m’/s 0.000191
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Detailed result for 'EN14825:2018' Average Medium (B) A 2 /W42
Tested according to: EN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Medium
Condition name: B
Condition temperature: °C 2
Part load: % 54%
Chosen Thivalent: °C -7
Tdesign: °C -10
Pdesign: kw 7.00
Heating demand: kw 3.77
CR: - 1.0
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kw 3.891
cop - 3.820|
Power consumption kw 1.019
Measured
Heating capacity kW 3.918
cop - 3.726
Power consumption kw 1.052
During heating
Air_inlet temperature dry bulb °C 2.12
Air temperature wet bulb °C 0.88
Air_outlet temperature dry bulb °C -0.24
Water_inlet temperature °C 35.01
water_outlet temperature °C 42.09
Water_outlet temperature (Time averaged) °C 42.09
Circulation pump
Measured external static pressure difference, liquid pump Pa 47206
Calculated Hydraulic power w 6
Calculated global efficiency n 0.19
Calculated Capacity correction w 27
Calculated Power correction W 33
Water Flow m’/s 0.000133
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Detailed result for 'EN14825:2018' Average Medium (C) A 7 /W36
Tested according to: EN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Medium
Condition name: C
Condition temperature: °C 7
Part load: % 35%
Chosen Thivalent: °C -7
Tdesign: °C -10
Pdesign: kW 7.00
Heating demand: kw 2.42
CR: - 1.0
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kw 2.666
cop - 5.126
Power consumption kw 0.520
Measured
Heating capacity kw 2.694
cop - 4.859
Power consumption kw 0.554
During heating
Air_inlet temperature dry bulb °C 7.00
Air temperature wet bulb °C 6.00
Air_outlet temperature dry bulb °C 4.97
Water_inlet temperature °C 31.23
water_outlet temperature °C 36.10
Water_outlet temperature (Time averaged) °C 36.10
Circulation pump
Measured external static pressure difference, liquid pump Pa 51466
Calculated Hydraulic power w 7
Calculated global efficiency n 0.20
Calculated Capacity correction W 28
Calculated Power correction W 35
Water Flow m’/s 0.000133
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Detailed result for 'EN14825:2018' Average Medium (D) A 12 /W30
Tested according to: EN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Medium
Condition name: D
Condition temperature: °C 12
Part load: % 15%
Chosen Thivalent: °C -7
Tdesign: °C -10
Pdesign: kw 7.00
Heating demand: kw 1.08
CR: - 0.3
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kw 3.142
cop - 6.858
Power consumption kw 0.458
Measured
Heating capacity kW 3.168
cop - 6.458
Power consumption kW 0.491
During heating
Air_inlet temperature dry bulb °C 12.00
Air temperature wet bulb °C 10.91
Air_outlet temperature dry bulb °C 9.50
Water_inlet temperature °C 28.10
water_outlet temperature °C 33.82
Water_outlet temperature (Time averaged) °C 30.06
Circulation pump
Measured external static pressure difference, liquid pump Pa 47547
Calculated Hydraulic power w 6
Calculated global efficiency n 0.19
Calculated Capacity correction w 27
Calculated Power correction W 33
Water Flow m*/s 0.000133
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Detailed result for 'EN14825:2018' Average Medium (E) A -10 /W55
Tested according to: EN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Medium
Condition name: E
Condition temperature: °C -10
Part load: % 100%
Chosen Thivalent: °C -7
Tdesign: °C -10
Pdesign: kW 7.00
Heating demand: kw 7.00
CR: - 1.0
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kW 6.409
cop - 1.879
Power consumption kw 3.411
Measured
Heating capacity kW 6.442
cop - 1.866
Power consumption kW 3.453
During heating
Air_inlet temperature dry bulb °C -9.93
Air temperature wet bulb °C -10.97
Air_outlet temperature dry bulb °C -11.70
Water_inlet temperature °C 46.99
water_outlet temperature °C 55.01
Water_outlet temperature (Time averaged) °C 55.01
Circulation pump
Measured external static pressure difference, liquid pump Pa 50111
Calculated Hydraulic power w " 10
Calculated global efficiency n 0.23
Calculated Capacity correction w 33
Calculated Power correction W 43
Water Flow m*/s 0.000194
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Detailed test results for rating conditions — low temperature — EN

14511

Detailed result for 'EN14511:2018' A7/W35

Tested according to:

EN14511:2018

Minimum flow reached: No
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kw 7.069
cop - 5.134
Power consumption kW 1.377
Measured
Heating capacity kw 7.108
COP - 4971
Power consumption kw 1.430
During heating
Air_inlet temperature dry bulb °C 7.00
Air temperature wet bulb °C 5.91
Air_outlet temperature dry bulb °C 2.85
Water_inlet temperature °C 30.01
water_outlet temperature °C 34.95
Water_outlet temperature (Time averaged)
Circulation pump
Measured external static pressure difference, liquid pump Pa 40475
Calculated Hydraulic power w 14
Calculated global efficiency n 0.26
Calculated Capacity correction w 39
Calculated Power correction w 53
Water Flow m’/s 0.000346
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Detailed result for 'EN14511:2018' A2/W35

Tested according to: EN14511:2018
Minimum flow reached: No
Measurement type: Transient
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes

Included corrections (Final result)

Heating capacity kw 6.817
cop - 3.701
Power consumption kW 1.842
Measured

Heating capacity kw 6.855
COP - 3.622
Power consumption kw 1.892

During heating

Air_inlet temperature dry bulb °C 2.09
Air temperature wet bulb °C 0.84
Air_outlet temperature dry bulb °C -2.60
Water_inlet temperature °C 30.03
water_outlet temperature °C 35.02

Water_outlet temperature (Time averaged)

Circulation pump

Measured external static pressure difference, liquid pump Pa 30682
Calculated Hydraulic power w 13
Calculated global efficiency n 0.25
Calculated Capacity correction w 38
Calculated Power correction w 50
Water Flow m>/s 0.000417
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Detailed result for 'EN14511:2018' A-7/W35

Tested according to:

Minimum flow reached:

Measurement type:

Integrated liquid pump:

Integrated liquid pump able to generate a positve ext. static pressure difference:

EN14511:2018

Included corrections (Final result)
Heating capacity
COoP

Power consumption

Measured
Heating capacity
cop

Power consumption

During heating

Air_inlet temperature dry bulb
Air temperature wet bulb
Air_outlet temperature dry bulb
Water_inlet temperature
water_outlet temperature

Water_outlet temperature (Time averaged)

Circulation pump

Measured external static pressure difference, liquid pump
Calculated Hydraulic power

Calculated global efficiency

Calculated Capacity correction
Calculated Power correction

Water Flow

No

Steady State

Yes

Yes

kw 6.031
- 3.311
kw 1.821
kw 6.067
- 3.246
kw 1.869
°C -6.98
°C -8.10
°C -10.32
°C 30.01
°C 35.03
Pa 40485
w 12
n 0.25
W 36
w 48
m>/s 0.000291
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Detailed test results for rating conditions - medium temperature - EN
14511

Detailed result for 'EN14511:2018' A7/W55

Tested according to: EN14511:2018
Minimum flow reached: No
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes

Included corrections (Final result)

Heating capacity kw 6.564
cop - 3.044
Power consumption kW 2.156
Measured

Heating capacity kw 6.595
COP - 3.003
Power consumption kw 2.196

During heating

Air_inlet temperature dry bulb °C 7.00
Air temperature wet bulb °C 6.00
Air_outlet temperature dry bulb °C 3.22
Water_inlet temperature °C 47.01
water_outlet temperature °C 55.01

Water_outlet temperature (Time averaged)

Circulation pump

Measured external static pressure difference, liquid pump Pa 43868
Calculated Hydraulic power w 9
Calculated global efficiency n 0.22
Calculated Capacity correction w 31
Calculated Power correction w 40
Water Flow m’/s 0.000200
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Detailed result for 'EN14511:2018' A2/W55

Tested according to: EN14511:2018
Minimum flow reached: No
Measurement type: Transient
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes

Included corrections (Final result)

Heating capacity kw 6.317
cop - 2.352
Power consumption kW 2.686
Measured

Heating capacity kw 6.350
COP - 2.327
Power consumption kw 2.729

During heating

Air_inlet temperature dry bulb °C 2.11
Air temperature wet bulb °C 0.89
Air_outlet temperature dry bulb °C -1.64
Water_inlet temperature °C 47.03
water_outlet temperature °C 55.05

Water_outlet temperature (Time averaged)

Circulation pump

Measured external static pressure difference, liquid pump Pa 45815
Calculated Hydraulic power w 10
Calculated global efficiency n 0.23
Calculated Capacity correction w 33
Calculated Power correction w 43
Water Flow m’/s 0.000213
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Detailed result for 'EN14511:2018' A-7/W55

Tested according to:

EN14511:2018

Minimum flow reached: No
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kw 5.288
cop - 2.091
Power consumption kW 2.530
Measured
Heating capacity kw 5.318
cop - 2.072
Power consumption kw 2.566
During heating
Air_inlet temperature dry bulb °C -7.00
Air temperature wet bulb °C -8.14
Air_outlet temperature dry bulb °C -9.35
Water_inlet temperature °C 46.97
water_outlet temperature °C 55.11
Water_outlet temperature (Time averaged)
Circulation pump
Measured external static pressure difference, liquid pump Pa 47674
Calculated Hydraulic power w 8
Calculated global efficiency n 0.21
Calculated Capacity correction w 29
Calculated Power correction w 37
Water Flow m>/s 0.000158
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Detailed test results for rating condition — quiet mode - EN 14511

Detailed result for 'EN14511:2018' A2/W35

Tested according to: EN14511:2018
Minimum flow reached: No
Measurement type: Transient
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes

Included corrections (Final result)

Heating capacity kW 5.090
COP - 4.015
Power consumption kw 1.268
Measured

Heating capacity kw 5.126
COP - 3.898
Power consumption kw 1.315

During heating

Air_inlet temperature dry bulb °C 2.09
Air temperature wet bulb °C 0.84
Air_outlet temperature dry bulb °C -2.30
Water_inlet temperature °C 30.01
water_outlet temperature °C 35.12

Water_outlet temperature (Time averaged)

Circulation pump

Measured external static pressure difference, liquid pump Pa 41155
Calculated Hydraulic power w 12
Calculated global efficiency n 0.24
Calculated Capacity correction w 36
Calculated Power correction W 47
Water Flow m*/s 0.000279
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Detailed SEER test result - fan coil aplication - EN 14825

Detailed result for 'EN14825:2018 Cooling fan (A) A35/W7

Tested according to: EN14511:2018 and EN14825:2018
Climate zone: N/A
Temperature application: Cooling fan
Condition name: A
Condition temperature: °C 35
Part load: % 100%
Chosen Thivalent °C N/A
Tdesign °C 35
Pdesign kw 6.00,
Cooling demand: kw 6.00
CR: - 1.0
Minimum flow reached: - No
Measurement type: Steady State
Integrated circulation pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes

Included corrections (Final result)

Cooling capacity kw 5.721
EER - 3.327
Power consumption kw 1.720]
Measured

Cooling capacity kW 5.686
EER - 3.221
Power consumption kw 1.766

During cooling

Air_inter temperaturedry bulb °C 35.05
Air_outlet temperature dry bulb °C 41.56
Water_Inlet temperature °C 12.00
Water_outlet temperature °C 7.04
Water_outlet temperature (Time averaged) °C 7.04

Circulation pump

Measured: Static differential pressure, liquid pump Pa 39940
Calculated Hydraulic power W 11
Calculated global efficiency n 0.24
Calculated Capacity correction w 35
Calculated Power correction W 46
Water Flow m®/s 0.000274
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Detailed result for 'EN14825:2018 Cooling fan (B) A30/W8.5

Tested according to:

EN14511:2018 and EN14825:2018

Climate zone: N/A
Temperature application: Cooling fan
Condition name: B
Condition temperature: °C 30
Part load: % 74%
Chosen Thivalent °C N/A
Tdesign °C 35
Pdesign kw 6.00
Cooling demand: kw 4.44
CR: - 1.0
Minimum flow reached: - No
Measurement type: Steady State
Integrated circulation pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Cooling capacity kW 4.297
EER - 4.452
Power consumption kw 0.965
Measured
Cooling capacity kW 4,265
EER - 4.240
Power consumption kw 1.006
During cooling
Air_inter temperature dry bulb °C 30.01
Air_outlet temperature dry bulb °C 35.26
Water_Inlet temperature °C 13.51
Water_outlet temperature °C 8.54
Water_outlet temperature (Time averaged) °C 8.54
Circulation pump
Measured: Static differential pressure, liquid pump Pa 43766
Calculated Hydraulic power w 9
Calculated global efficiency n 0.22
Calculated Capacity correction w 32
Calculated Power correction W 41
Water Flow m>/s 0.000205
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Detailed result for 'EN14825:2018 Cooling fan (C) A25/W10

Tested according to:

EN14511:2018 and EN14825:2018

Climate zone: N/A
Temperature application: Cooling fan
Condition name: C
Condition temperature: °C 25
Part load: % 47%
Chosen Thivalent °C N/A
Tdesign °C 35
Pdesign kw 6.00
Cooling demand: kw 2.82
CR: - 0.9
Minimum flow reached: - No
Measurement type: Steady State
Integrated circulation pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Cooling capacity kW 3.180
EER - 6.947
Power consumption kw 0.458
Measured
Cooling capacity kW 3.152
EER - 6.403
Power consumption kw 0.492
During cooling
Air_inter temperature dry bulb °C 25.00
Air_outlet temperature dry bulb °C 30.88
Water_Inlet temperature °C 14.51
Water_outlet temperature °C 9.48
Water_outlet temperature (Time averaged) °C 10.05
Circulation pump
Measured: Static differential pressure, liquid pump Pa 45393
Calculated Hydraulic power w 7
Calculated global efficiency n 0.20
Calculated Capacity correction w 28
Calculated Power correction w 35
Water Flow m>/s 0.000150
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Detailed result for 'EN14825:2018 Cooling fan (D) A20/W11.5

Tested according to:

EN14511:2018 and EN14825:2018

Climate zone: N/A
Temperature application: Cooling fan
Condition name: D
Condition temperature: °C 20
Part load: % 21%
Chosen Thivalent °C N/A
Tdesign °C 35
Pdesign kw 6.00
Cooling demand: kw 1.26
CR: - 0.5
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated circulation pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Cooling capacity kW 2.650
EER - 6.922
Power consumption kw 0.383
Measured
Cooling capacity kW 2.624
EER - 6.320
Power consumption kw 0.415
During cooling
Air_inter temperature dry bulb °C 20.00
Air_outlet temperature dry bulb °C 28.97
Water_Inlet temperature °C 13.74
Water_outlet temperature °C 9.03
Water_outlet temperature (Time averaged) °C 11.50
Circulation pump
Measured: Static differential pressure, liquid pump Pa 45802
Calculated Hydraulic power w 6
Calculated global efficiency n 0.19
Calculated Capacity correction w 26
Calculated Power correction W 32
Water Flow m>/s 0.000133
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Detailed test results of sound power measurement
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Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms
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Client:
Object:
Mounting
conditions:

Operating
conditions:

Panasonic Marketing Europe GmbH

Date of test:

Type: Air to w ater heat pump Model: WH-UDZ07KE5

The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators.
The support is placed on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat

06-09-2023

on the floor. The noise radiated by the outdoor unit has been measured in Test room 2.

A7/W35, Compressor speed: 54[Hz], Fan speed: 570[rpm], Heating capacity: 7.1 [kW], Pow er_input: 1.42

[kwW], Water flow rate: 1250 [I/h], dp_w ater: 390 [mbar]

Static pressure: 1024 kPa Reference box:
Air temperature: 7,0 °C L1: 09 m
Relative air humidity: 84,0 % L2: 0,4 m
Test room volume: 102,8 m? Room: Room 2 L3: 0,8 m
Area, S, of test room: 138,9 m? Volume: 0,3 m
80 OLw = LwA
Frequency Lw
f 1/3 octave [1/1 oct
[Hz] [dB] [dB] I 70
100 58,5 A
125 57,6 619 | &
160 54,5 2
200 63,4 g — _l
250 58,5 65,9 i 60
315 59,9 3
400 61,1 g
500 54,9 623 | o
630 50,5 © 50
800 49,9 3
1000 47,7 53,2 ﬁ
1250 47,1 2
1600 46,0 s
2000 43,6 49,0 :;-’- 40
2500 42,0 5
3150 42,0 @
4000 37,2 43,9
5000 35,4
6300 39,1 30 7
8000 34,6 40,7
10000 28,6
1 Diff. to backgr. noise < 6dB 20
125 250 500 1000 2000 4000 8000

Frequency, f,Hz—>

Sound power level Ly(A):

61,8 dB [re 1pW]

Name of test institute:
No. of test report:

DTI
300-KLAB-23-010

Measurements are in full conformity with ISO 3743

Date:

06-09-2023
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Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms
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TEST Reg r. 300

Sound power levels according to >
ISO 3743-1:2010

TEKNOLOGISK
INSTITUT

Client: Panasonic Marketing Europe GmbH Date of test: 06-09-2023
Object: Type: Air to w ater heat pump Model: WH-UDZ07KES
Mounting The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators.
conditions: The support is placed on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat
on the floor. The noise radiated by the outdoor unit has been measured in Test room 2.
Operating A7/W35, Compressor speed: 36[Hz], Fan speed: 420[rpm], Heating capacity: 4.8 [KW], Pow er_input: 0.93
conditions: [kwW], Water flow rate: 850 [I/h], dp_w ater: 440 [mbar]
Static pressure: 1024 kPa Reference box:
Air temperature: 7.0 °C L1: 0.9 m
Relative air humidity: 84.0 % L2: 0.4 m
Test room volume: 102.8 m? Room: Room 2 L3: 0.8 m
Area, S, of test room: 138.9 n? Volume: 0.3
80 OLw = LwA
Frequency Lw
f 1/3 octave [1/1 oct
[Hz] [dB] [dB] 0
100 52.2 ,L 70
125 48.7 55.8 @
160 515 1
200 58.6 3
250 52.6 60.9 g 0 —
315 55.1 <
400 52.6 pd .
500 47.1 545 %
630 47.0 Q
800 44.0 : 50
1000 39.7 466 | o
1250 405 g
1600 38.1 5
2000 345 405 S
2500 33.1 z
3150 35.9 é
4000 27.3 36.9
5000 26.3
6300 41.0 30
8000 34.4 41.9
10000 246 *
* Diff. to backgr. noise < 6dB
20

125 250 500 1000 2000

Frequency, f, Hz—

4000 8000

Sound power level Ly(A):

55.6 dB [re 1pW]

Name of test institute:
No. of test report:

DTl
300-KLAB-23-010

Measurements are in full conformity w ith ISO 3743

Date:  06-09-2023

ey,
N
\_\‘:_‘//

1
e,

&2 DANAK

Test Rea. nr.

)

o, #’g‘ R

%

TN
el

o



DANISH
TECHNOLOGICAL
INSTITUTE

Page 50 of 58
300-KLAB-23-010

Test N*3
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e ISO 3743-1:2010 INSTITUT

Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms
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Client: Panasonic Marketing Europe GmbH Date of test: 05-09-2023

Object: Type: Air to w ater heat pump Model: WH-UDZ07KE5

Mounting The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators.
conditions: The support is placed on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat

on the floor. The noise radiated by the outdoor unit has been measured in Test room 2.

Operating A7/W55, Compressor speed: 57[Hz], Fan speed: 540[rpm], Heating capacity: 6.6 [kW], Pow er_input: 2.21
conditions: [kW], Water flow rate: 720 [I/h], dp_w ater: 460 [mbar]
Static pressure: 1022 kPa Reference box:
Air temperature: 7.0 °C L1: 09 m
Relative air humidity: 84.0 % L2: 04 m
Test room volume: 102.8 m? Room: Room 2 L3: 0.8 m
Area, S, of test room: 138.9 n¥ Volume: 0.3 m®
80 OLw EmLwA
Frequency Lw
f 1/3 octave [1/1 oct
[Hz] [dB] [dB] 1
100 60.5 l 70
125 58.4 63.1 @
160 53.3 §
200 61.1 "E» —
250 64.5 66.5 : 0
315 56.1 <
400 53.2 pd
500 53.8 575 | 2
630 505 2
800 49.1 z 50
1000 48.2 531 | o
1250 47.7 g
1600 46.9 5
2000 427 49.0 2
2500 41.0 5 %
3150 43.2 §
4000 410 48 | 7
5000 41.6
6300 40.6 20
8000 39.2 445
10000 39.3
* Diff. to backgr. noise < 6dB
20
125 250 500 1000 2000 4000 8000
Frequency, f, Hz —
Sound power level Ly(A): 61.0 dB [re 1pW]
Name of test institute: DTI Date: 05-09-2023
No. of test report: 300-KLAB-23-010

Measurements are in full conformity with ISO 3743
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Test N#4
M\% Sound power levels according to TEKNOLOGISK
= @Py‘?‘NwﬁK P _ g el (NSTITUT
G ISO 3743-1:2010

Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms

Client:
Object:
Mounting
conditions:

Operating
conditions:

Panasonic Marketing Europe GmbH
Type: Air to w ater heat pump Model: WH-UDZ07KES

The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators.
The support is placed on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat

Date of test:

13-09-2023

on the floor. The noise radiated by the outdoor unit has been measured in Test room 2.

A7/W55, Compressor speed: 37[Hz], Fan speed: 370[rpm], Heating capacity: 4.4 [KW], Pow er_input: 1.46

[kwW], Water flow rate: 480 [I/h], dp_w ater: 480 [mbar]

Static pressure: 1024 kPa Reference box:
Air temperature: 7.0 °C L1: 0.9 m
Relative air humidity: 84.0 % L2: 0.4 m
Test room volume: 102.8 m? Room: Room 2 L3: 0.8 m
Area, S, of test room: 138.9 m? Volume: 0.3 ne
80 OLw = LwA
Frequency Lw
f 1/3 octave |1/1 oct
[Hz] e | @ | ]
100 480 * EL 70
125 48.0 602 | @
160 59.6 B3
S
200 57.2 =)
250 60.2 62.7 § 60 _I
315 54.9 g
400 51.2 §
500 44.9 529 [ 5
630 45.1 8 _I
800 44.0 £ 50
1000 40.6 46.9 k%)
1250 41.0 %
1600 38.1 g
2000 33.9 40.4 g 40
2500 329 e
3150 | 341 3
4000 32.6 374
5000 30.5
6300 40.7 30
8000 34.7 41.9
10000 29.4
* Diff. to backgr. noise < 6dB
20
125 250 500 1000 2000 4000 8000

Frequency, f,Hz—

Sound power level Ly(A):

56.6 dB [re 1pW]

Name of test institute:
No. of test report:

DTl
300-KLAB-23-010

Measurements are in full conformity w ith ISO 3743

Date:

13-09-2023
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Test N#5

S i TEKNOLOGISK
fews swpanak | Sound power levels according to | S

BN TEST . S50 . INSTITUT
IS ISO 3743-1:2010
Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms
Client: Panasonic Marketing Europe GmbH Date of test: 08-09-2023
Object: Type: Air to w ater heat pump Model: WH-UDZ07KE5
Mounting The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators.
conditions: The support is placed on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat

on the floor. The noise radiated by the outdoor unit has been measured in Test room 2.

Operating A-7/W35, Compressor speed: 70[Hz], Fan speed: 730[rpm], Heating capacity: 6.0 [KW], Pow er_input: 1.88
conditions: [kwW], Water flow rate: 1050 [I/h], dp_w ater: 400 [mbar]
Static pressure: 1022 kPa Reference box:
Air temperature: -7.0 °C L1: 0.9 m
Relative air humidity: 74.0 % L2: 04 m
Test room volume: 102.8 m? Room: Room 2 L3: 0.8 m
Area, S, of test room: 138.9 n? Volume: 0.3 nm
80 OLw = LwA
Frequency Lw
f 1/3 octave [1/1 oct
[He] oe) | o) | ]
100 68.1 'B“
125 62.9 702 | &
160 63.0 ki
200 61.3 ‘%
250 62.0 66.4 Z g0
315 615 ;
400 62.5 8
500 59.0 65.0 £
630 57.6 3
800 56.7 2 50
1000 55.1 60.3 %
1250 54.6 3
1600 53.1 9]
2000 50.9 56.2 §_ 40
2500 49.4 g
3150 48.2 3
4000 46.2 51.2
5000 439
6300 42.0 30
8000 394 447
10000 37.0
* Diff. to backgr. noise < 6dB
20
125 250 500 1000 2000 4000 8000
Frequency, f,Hz—>
Sound power level Ly(A): 66.0 dB [re 1pW]
Name of test institute: DTl Date: 08-09-2023
No. of test report: 300-KLAB-23-010

Measurements are in full conformity with ISO 3743
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Panasonic Marketing Europe GmbH Date of test: 08-09-2023
Type: Air to w ater heat pump Model: WH-UDZ07KES

The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators.
The support is placed on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat

on the floor. The noise radiated by the outdoor unit has been measured in Test room 2.

A-7/W35, Compressor speed: 45[Hz], Fan speed: 570[rpm], Heating capacity: 4.0 [KW], Pow er_input: 1.2

[kw], Water flow rate: 695 [I/h], dp_w ater: 450 [mbar]

Client:
Object:
Mounting
conditions:
Operating
conditions:
Static pressure: 1022 kPa
Air temperature: -7.0 °C
Relative air humidity: 74.0 %
Test room volume: 102.8 m?
Area, S, of test room: 138.9 n?
Frequency Lw
f 1/3 octave [1/1 oct 1
[Hz] [dB] [dB] |
100 58.7 g
125 57.9 62.1 %’
160 545 <
200 55.8 '§
250 62.5 645 | %
315 58.2 3
400 55.4 g
500 52.8 583 | o
630 515 ©
800 50.2 =5
1000 | 485 538 | ©
1250 48.1 2
1600 47.1 %
2000 4338 496 | o
2500 421 3
3150 40.1 9
4000 371 42.6
5000 34.3
6300 384
8000 334 39.9
10000 27.8

-

Diff. to backgr. noise < 6dB

80

70

60

50

40

30

20

Reference box:

L1: 09 m
L2: 04 m
Room: Room 2 L3: 0.8 m
Volume: 0.3 m?
OLw =LwA
125 250 500 1000 2000 4000 8000

Frequency, f, Hz—>

Sound power level Ly(A):

60.6 dB [re 1pW]

Name of test institute:
No. of test report:

DTI

300-KLAB-23-010

Measurements are in full conformity w ith ISO 3743

Date:  08-

09-2023
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Test N#7
R ;
= i AK Sound power levels according to =y TEKNOLOGISK
"/,/‘\/—’7\\:“\: TED‘STR}I”.!N ISO 3743-1:2010 INSTITUT
tlyal ™

Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms
Client: Panasonic Marketing Europe GmbH Date of test: 08-09-2023
Object: Type: Air to w ater heat pump Model: WH-UDZ07KE5
Mounting The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators.
conditions: The support is placed on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat

on the floor. The noise radiated by the outdoor unit has been measured in Test room 2.

Operating A-7/W55, Compressor speed: 70[Hz], Fan speed: 730[rpm], Heating capacity: 5.3 [KW], Pow er_input: 1.6
conditions: [KW], Water flow rate: 570 [I/h], dp_w ater: 470 [mbar]
Static pressure: 1022 kPa Reference box:
Air temperature: -7.0 °C L1: 0.9 m
Relative air humidity: 74.0 % L2: 0.4 m
Test room volume: 102.8 m? Room: Room 2 L3: 0.8 m
Area, S, of test room: 138.9 m? Volume: 0.3 m
80 OLw = LwA
Frequency Lw
f 1/3 octave |1/1 oct
[Hz] [dB] [dB] 1 —
100 68.4 1 70
125 65.4 71.6 @
160 66.1 5
200 61.9 __‘%
250 65.6 69.0 g
> 60
315 64.4 <
400 60.6 pd
500 58.0 63.8 2
630 58.0 2
800 57.0 : 50
1000 55.4 605 | o
1250 54.5 g
1600 53.5 5
2000 51.3 56.5 2
2500 496 < 40
3150 48.0 %
4000 46.8 515 | @
5000 44.8
6300 42.4 30
8000 40.5 45.5
10000 38.6
* Diff. to backgr. noise < 6dB
20 —
125 250 500 1000 2000 4000 8000
Frequency, f,Hz—>
Sound power level Ly(A): 66.6 dB [re 1pW]
Name of test institute: DTl Date:  08-09-2023
No. of test report: 300-KLAB-23-010

Measurements are in full conformity with ISO 3743

ey,
N
\_\‘:_‘//

1
e,

&2 DANAK

Test Rea. nr.

\\“\

6)
kZ

%

TN
el

o



DANISH
TECHNOLOGICAL
INSTITUTE

Page 55 of 58
300-KLAB-23-010

Test N*8
" : TEKNOLOGISK
i@%m wQﬁNW{?‘K Sound power levels according to | B g INSTITUT

(AT

ISO 3743-1:2010

Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms

Client:
Object:
Mounting
conditions:

Operating
conditions:

Panasonic Marketing Europe GmbH
Type: Air to w ater heat pump Model: WH-UDZ07KE5

The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators.
The support is placed on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat

Date of test:

on the floor. The noise radiated by the outdoor unit has been measured in Test room 2.

A-7/W55, Compressor speed: 45[Hz], Fan speed: 570[rpm], Heating capacity: 3.4 [kW], Pow er_input: 1.6
[kw], Water flow rate: 480 [I/h], dp_w ater: 470 [mbar]

08-09-2023

Static pressure: 1022 kPa Reference box:
Air temperature: -7.0 °C L1: 0.9 m
Relative air humidity: 74.0 % L2: 0.4 m
Test room volume: 102.8 e Room: Room 2 L3: 0.8 m
Area, S, of test room: 138.9 m? Volume: 0.3 m
80 OLw ®LwA
Frequency Lw
f 1/3 octave |1/1 oct 4
[Hz] [dB] [dB] | 70
100 59.9 ’9‘
125 57.4 626 | £
160 54.9 E
200 55.4 2 ]
250 67.1 68.5 2 60
315 62.2 é
400 56.8 8
500 54.4 505 | 5
630 51.2 3
800 50.7 £ 50
1000 48.7 541 %
1250 48.0 3
1600 473 g
2000 446 500 | 8 49
2500 423 g
3150 403 3
4000 37.6 43.0
5000 35.2
6300 40.1 30
8000 34.6 415
10000 30.3
* Diff. to backgr. noise < 6dB
20
125 250 500 1000 2000 4000 8000

Frequency, f,Hz——

Sound power level Ly(A):

62.8 dB [re 1pW]

Name of test institute:
No. of test report:

DTl
300-KLAB-23-010

Measurements are in full conformity w ith ISO 3743

Date:

08-09-2023
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Test N#9
S .
fa=ww sppanak | Sound power levels according to | [ TEKNOLOGISK
"7, //;_—-\\ s TEST Reg. nr. 300 )
i ISO 3743-1:2010
Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms
Client: Panasonic Marketing Europe GmbH Date of test: 05-09-2023
Object: Type: Air to w ater heat pump Model: WH-UDZ07KE5
Mounting The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators.
conditions: The support is placed on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat

on the floor. The noise radiated by the outdoor unit has been measured in Test room 2.

Operating A7/W55, Compressor speed: 26[Hz], Fan speed: 450[rpm], Heating capacity: 2.7 [kW], Pow er_input: 1.12
conditions: [kwW], Water flow rate: 480 [I/h], dp_w ater: 480 [mbar]
Static pressure: 1022 kPa Reference box:
Air temperature: 7.0 °C L1: 09 m
Relative air humidity: 84.0 % L2: 04 m
Test room volume: 102.8 m? Room: Room 2 L3: 0.8 m
Area, S, of test room: 138.9 m? Volume: 03 m
80
OLw ®LwA
Frequency Ly
f 1/3 octave |1/1 oct 2
[Hz] @8] | @8] | | 4
100 58.7 ’9‘
125 51.1 622 | &£
160 58.9 J:
200 58.9 2 -
250 54.7 60.8 i 60 ]
315 51.2 3
400 52.2 s
c
500 48.5 54.3 g
630 45.0 °
800 46.3 3 %0
1000 43.9 49.5 3
1250 435 3
1600 40.6 :
2000 37.1 434 | 8 40 H
2500 373 =
3150 36.6 @
4000 37.8 41.6
5000 35.8
6300 40.7 30
8000 34.9 41.9
10000 27.8
* Diff. to backgr. noise < 6dB 20
125 250 500 1000 2000 4000 8000
Frequency, f,Hz —
Sound power level Ly(A): 56.4 dB [re 1pW]
Name of test institute: DTl Date: 05-09-2023
No. of test report: 300-KLAB-23-010

Measurements are in full conformity with ISO 3743
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NS
KM

Q0

iﬁ-ﬁ/m si2 DANAK

TESTReg. mr 300

Sound power levels according to | [Fg TEKNOLOGISK
ISO 3743-1:2010

INSTITUT

Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms

Panasonic Marketing Europe GmbH Date of test: 08-09-2023

Type: Air to w ater heat pump Model: WH-UDZ07KE5

The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators.
The support is placed on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat
on the floor. The noise radiated by the outdoor unit has been measured in Test room 2.

A2/W35, Compressor speed: 54[Hz], Fan speed: 550[rpm], Heating capacity: 6.1 [KW], Pow er_input: 1.43
[kw], Water flow rate: 1005 [I/h], dp_w ater: 415 [mbar]

Client:
Object:
Mounting
conditions:
Operating
conditions:
Static pressure: 1022 kPa
Air temperature: 2.0 °C
Relative air humidity: 85.0 %
Test room volume: 102.8 m?
Area, S, of test room: 138.9 n?
Frequency Lw
f 1/3 octave |1/1 oct 1
[Hz] [dB] [dB] |
100 62.1 ’a‘
125 60.6 648 |
160 53.6 E
200 55.3 2
250 56.2 60.9 2
315 56.7 ;
400 56.1 g
500 54.1 589 | 5
630 50.7 8
800 492 3
1000 47.8 53.0 2
1250 475 3
1600 46.2 g
2000 43.6 49.1 2
2500 42.0 g
3150 41.4 3
4000 37.4 43.5
5000 34.7
6300 38.7
8000 34.4 40.3
10000 27.7

-

Diff. to backgr. noise < 6dB

80

70

60

50

40

30

20

Reference box:

L1: 0.9 m
L2: 04 m
Room: Room 2 L3: 0.8 m
Volume: 0.3 m?
OLw EmLwA
—
125 250 500 1000 2000 4000 8000

Frequency, f,Hz—

Sound power level Ly(A):

59.6 dB [re 1pW]

Name of test institute:
No. of test report:

DTl

300-KLAB-23-010

Measurements are in full conformity with ISO 3743

Date:  08-09-2023
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Appendix 1: Test Procedure

The measurements of the emitted sound power level from the heat pump are carried out
according to the following:

e DS/EN 14511:2018
EN 12102-1:2017
e ISO/EN 3743-1

The basic acoustic measurement standard ISO/EN 3743-1 is a comparison method using a
calibrated reference sound source. Two series of sound pressure measurements are made
under exactly the same acoustic conditions, e.g., the same microphone positions, temperature
and air humidity. The calibrated sound power levels are known for the reference sound source
at each frequency band, and they are used in the estimation of the acoustical correction factor
for the calculation of the sound power emitted from the tested heat pump. The background
noise levels are measured and used for relevant corrections.

The final total A-weighted sound power level is based on measurements and calculations in
1/3-octave levels, which then are summed into 1/1-octave levels. The uncertainty is estimated
on the weighted standard deviations in 1/1-octave levels.

The actual microphone positions and correction values are saved in data files linked to the
complete project documentation according to the DANAK-accreditation.

The complete measurement system is documented and regularly calibrated according to
DANAK.

The detailed description of the measurement method is given in Danish in the quality database
system “QA Web” at Danish Technological Institute, which is accessible by DANAK.
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