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Technological Institute’s employees for advertising or marketing purposes unless Danish
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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.

COP test conditions (heating mode) according to EN 14511:2018, chosen by the manufacturer.

SEER test conditions at fan cooling application for space cooling according to EN 14825:2018,
chosen by the manufacturer.

SEER test conditions at floor cooling application for space cooling according to EN 14825:2018,
chosen by the manufacturer.

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

Power consumption of liquid pump for COP and SCOP test points.

Pre-running and post-running time of liquid pump when the heat pump starts and stops.

Sound power measurements according to EN 12102-1:2017, chosen by manufacturer.
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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 water units
for low temperature application for the reference heating season;

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

“rrky o™

Outdoor heat
: h Indoor heat exchanger
= Part Load Ratio exchanger
= Fixed _
= in % Inlet dry (wet) bulb Variable outlet
= outlet
= temperature °C P °C
o C
o
Formula A w C Outc.ioor Exhaust air : all A w C
air climates
A ,{._7 =16) / 88 | n/a | 61 -7(-8) 20(12) a/35 a/34 n/a a/30
(ldesignh “16]
B | (2-16)/ | o4 1400 | 37 | 201) 20(12) aj35 | a730 | as35 | ay27
(Tdcsignh '16]
c | 078 | s |l ga ]| 24| 7@ 20(12) /35 | as27 | ay31 | ay2s
[Tdusignh ‘16]
p | 12160/ | 45 | 29 | 11 | 12011) | 20(12) a/35 | ay24 | ay26 | 2/24
{Tdumgnh _16)
E (TOL - 16) / (Tdesignn - 16) TOL 20(12) a/35 afb afb a/b
F (Tlliualt-m - 16) / [Tdt-.'-ignh = 16] Tbiv:lr(»nl 20[1 2) a/ 35 a / ‘ 4 fl ¢ 2 /r{-
¢c |[EB19/ 1 lnal a2 _15 20(12) " /35 n/a | nja | a/32
(Tdesignh — 16]
2 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.
bVariable outlet shall be calculated by interpolation from Taesigns 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.
Additional information
. Outlet
Cllmate Tdesignh [°C] Tbivalent [OC] TOL [°C] temperature FIOW rate
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
h Indoor heat exchanger
b Part Load Ratio excoanger
s :
E in % Inlet dry (wet) bulb j::fi Variable outletd
-E-‘: temperature °C & °C
=) C
()
Formula A w C Out:.:loor Exhaust air : All A w C
air climates
A | U7-16/ | ag |l am| 61 | -7¢-8) | 20112) |a/55 a/52 | nja |+/44
(Tdcsignh ‘_16]
B | 02-16)/ | of 1 q00| 37 | 201 20(12) |2/55 afa2 |ay55 |ay37
(Tdesignh _16J
c | B7-16)/ | e | s | 24 | 76 20(12) |2/55 /36 |2/46 |1/32
(Tlltsi;_:nh _16)
p | (#F12-16)/ | 45 | 29 | 11 | 1201) | 20012) |+/55 +/30 |a/34 |a/28
[ [dcmgnh _16)
E (TOL - 16) / (Tdesignh —16) TOL 20(12) a /55 afb afb afb
F {Tbi\':{'lprll - 16] / (T(Is-xigr:h = 16) T'l:i\.'ah.-ul 20(12) a /' 55 a ,{ ¢ 4 / ¢ a / c
g | ER10 } a8z -15 20(12) |2/55 nfa | n/a |+/49
[ rdcsignh _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 Taesignn 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 [f the variable outlet temperature is below the minimum of the operation range of the unit, this minimum should be
considered.

Additional information

. tlet
Climate Tesignh [°C] | Tbivatent [°C] TOL [°C] tem‘;‘;r:ture Flow rate
Average -10 -7 -10 Variable Variable
o:‘\"\\‘_\ilzq/"/'z
— S
(@  deswer s DANAK
epruh '4/ /-/:—\—\ 3: Test Rea. nr
RS

“rrky o™




DANISH
TECHNOLOGICAL
INSTITUTE

COP test conditions - low temperature — EN 14511

Page 7 of 64
300-KLAB-22-035

Heat source Heat sink
Inlet Inlet Heat pump
#
N dry bulb wet bulb Inlet Outlet settings
temperature temperature
temperature temperature (°C) (°C)
(°C) (°C)
1S 7 6 30 35
2A 2 1 30 35
3A -7 -8 30 35
4A 2 1 30 35 Quiet mode 3
S: Standard rating condition
A: Application rating condition
COP test conditions - medium temperature — EN 14511
Heat source Heat sink
Inlet Inlet Heat pump
#
N dry bulb wet bulb Inlet Outlet settings
temperature temperature
temperature temperature (°C) (°C)
(°C) (°C)
1S 7 6 47 55
2A 2 1 47 55
3A -7 -8 47 55
S: Standard rating condition
A: Application rating condition
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COP test conditions - high temperature - EN 14511

Heat source Heat sink
N drlyn Leutlb W:: I::m tem:I;II:lttu re te m(:;:atl-l::u re H::ttt?nugn;p
temperature temperature (°C) (°C)
(°C) (°C)

15 7 6 55 65

2 7 6 50 60

3A 2 1 55 65

4 2 1 50 60

54 -7 -8 55 65

6 -7 -8 50 60

S: Standard rating condition
A: Application rating condition

Test conditions for SEER test points at fan cooling application for space
cooling - EN 14825

Heat source Heat sink
Inlet Inlet .
#
N dry bulb wet bulb Inlet Outlet Test point
temperature temperature
temperature temperature (°C) (°C)

(°C) (°C)
1 35 - 12 7 A
2 25 - 15 10 C
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Test conditions for SEER test points at floor cooling application for
space cooling - EN 14825

Heat source Heat sink
Inlet Inlet ]
#
N dry bulb wet bulb temI:I;tture temOl:atrI:tture Test point
temperature temperature ?°C) IZ°C)

(°C) (°C)

1 35 - 23 18 A

2 25 - 23 18 C

Test conditions for operating requirements — EN 14511-4

Heat source Heat sink
Inlet Inlet Water flow rate
@ nle nle .
N dry bulb wet bulb temI:I;tture at indoor heat Test
temperature | temperature Iz°C) exchanger

(°C) (°C)
1 -25 - 15 Minimum Starting
2 -25 - 47 Minimum Operating

Test conditions for shutting off the heat transfer medium - EN 14511-4

Heat source Heat sink
Inlet Inlet
#
N dry bulb wet bulb Inlet Outlet Heat
temperature temperature exchanger
temperature temperature (°C) (°C)
(°C) (°C)
1 7 6 47 55 Indoor
2 7 6 47 55 Outdoor
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Test conditions for complete power supply failure — EN 14511-4
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Heat source Heat sink
N* Inlet Inlet
dry bulb wet bulb Inlet Outlet
temperature temperature
temperature temperature (°C) (°C)
(°C) (°C)
1K 7 6 47 55
K) Keymark
SN A
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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 47/55 55 430 7.20 2.23
28 7/6 47/55 23 360 2.75 0.92
3Q 7/6 47/55 24 340 2.80 0.96
4R 7/6 30/35 49 480 7.12 1.40
5Q 7/6 30/35 21 330 3.10 0.58
6R -7/-8 47/55 67 660 5.97 2.61
7Q -7/-8 47/55 28 460 1.83 1.14
8R -7/-8 30/35 62 640 6.15 1.90
9Q -7/-8 30/35 26 450 2.46 0.73
109 2/1 30/35 29 580 3.75 0.85

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

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

Model (Outdoor) WH-WDGO7LE5
Air-to-water heat pump mono bloc Y
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater Y
Rated heat output?’ Prates 7 [kw]
. . Ms 206.2 [%]
Seasonal space heating energy efficiency
SCOP 5.23 [-]
Average Climate|Tj=-15 °C Pdh - [kw]
_ Tj=-7 °C Pdh 6.14 [kw]
Measured capacity for |Low Tj=2 °C Pdh 3.95 [kW]
heating for part load at |temperature Tj=7 °C Pdh 2.08 [kw]
outdoor temperature Tj |application Tj=12 °C Pdh 3.47 [kw]
Tj=bivalent temperature Pdh 7.16 [kw]
Tj=operation limit Pdh 7.16 [kW]
Average Climate|Tj=-15 °C COPd - [-]
- Tj=-7 °C COPd 3.28 []
Measured coefficient of |LOow Tj=2 °C COPd 5.08 [-]
performance at outdoor |temperature Tj=7 °C COPd 6.50 [-]
temperature Tj application Tj=12 °C copd 8.66 [-]
Tj=bivalent temperature COPd 2.01 []
Tj=operation limit COPd 2.91 [-]
Bivalent temperature Thivalent -10 [°C]
Operation limit TOL -10 [*C]
temperatures WTOL - [*C]
Degradation coefficient Cdh 0.95 [-]
o Off mode Porr 0.005 [kw]
Power consumption in Thermostat-off mode Pro 0.008 [kw]
modes other than active
mode Standby mode P 0.005 [kWw]
Crankcase heater mode Pex 0.005 [kw]
Rated heat output Py 0.00 [kw]
1) SU
Supplementary heater Type of energy input Electrical
Capacity control Variable
her i Water flow control Variable
Other items Water flow rate -
Annual energy consumption | Que 2765 [kwh]
YFar heat pump space heaters and heat pump combination heaters, the rated heat output, Prated, is equal to the design load for heating, Pdesignh, and the rated
heat output of a supplementary heater, Psup, iz equal to the supplementary capacity for heating, sup(Tjl.
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Test results of SCOP test at medium temperature - heating season
average - EN 14825

Model (Outdoor)

WH-WDGO7LES

Air-to-water heat pump mono bloc Y
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater Y
Rated heat output®’ Prates 7 [kw]
. . Ms 153.3 [%]
Seasonal space heating energy efficiency
SCOP 3.91 [-]
Average Climate|Tj=-15 °cC Pdh - [kw]
- Tj=-7 °C Pdh 6.08 [kw]
Measured capacity for |Medium Tj=2 °C Pdh 3.88 [kw]
heating for part load at |temperature Tj=7 °C Pdh 2.69 [kw]
outdoor temperature Tj |application Tj=12 °C pdh 3.39 [kw]
Ti=bivalent temperature Pdh 5.08 [kw]
Tj=operation limit pdh 6.23 [kw]
Average Climate|Tj=-15 °C COPd - [-]
- Tj=-7 °C COPd 2.42 [-]
Measured coefficient of |[Medium Tj=2 °C COPd 3.75 [-]
performance at outdoor |temperature Tj=7 °C COPd 5.25 [-]
temperature Tj application Tj=12 °C COPd 6.95 [-]
Ti=bivalent temperature COPd 2.42 [-]
Tj=operation limit COPd 2.13 [-]
Bivalent temperature Thivalent -7 [°C]
Operation limit TOL -10 [°C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.98 [-]
o Off mode Par 0.005 [kw]
Power consumption in Thermostat-off mode Pro 0.008 [kw]
modes other than active
mode Standby mode Pz 0.005 [kw]
Crankcase heater mode Pex 0.005 [kw]
Rated heat output Poye 0.77 [kw]
1) sU
Supplementary heater Type of energy input Electrical
Capacity control Variable
Other it Water flow control Variable
er items Water flow rate -
Annual energy consumption | Que 3701 [kwWh]
UFar heat pump space heaters and heat pump combination hesters, the rated heat output, Prated, is equalto the design load far heating, Pdesignh, and the rated
heat autput of a supplementary heater, Psup, is equal ta the supplementary capacity For heating, suplTjl.
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N# Test conditions Heating capacity [kW] COoP
1 A7/W35 7.147 5.184
2 A2/W35 7.367 3.727
3 A-7/W35 6.152 3.262
4Q A2/W35 3.737 4.588
Q) Quiet mode 3
COP test results - medium temperature - EN 14511
N# Test conditions Heating capacity [kW] coP
1 A7/W55 7.189 3.231
2 A2/W55 6.625 2.616
3 A-7/W55 5.970 2.286
S,
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COP test results - high temperature - EN 14511
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N# Test conditions Heating capacity [kW] COoP

1 A7/W65 6.733 2.481
2 A7/W60 7.012 2.912
3 A2/W65 6.231 2.250
4 A2/W60 6.416 2.445
5 A-7/W65 6.008 1.919
6 A-7/W60 6.082 2.118

Test results for SEER test points at fan cooling application for space
cooling - EN 14825

° . Heating
N Test conditions capacity [kW] CoP
1 A35/W7 6.734 3.113
2 A25/W10 3.317 6.039
E C_ ‘\\\‘\:\:\I—/__//”“’//
DIN

N Test Rea. nr
8

flacws sl DANAK



DANISH
TECHNOLOGICAL
INSTITUTE

Page 16 of 64
300-KLAB-22-035

Test results for SEER test points at floor cooling application for space
cooling - EN 14825

° . Heating
N Test conditions capacity [kW] CoP
1 A35/W18 6.747 4.834
2 A25/W18 3.537 8.734

Test results for starting and operating test - EN 14511-4:2018

# Test conditions . .
N air/water inlet [°C] Test validation
Starting A-25/W15 Passed
Operating A-25/W47 Passed

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

N# Heat exchanger Test validation
1 Indoor Passed
2 Outdoor Passed

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

N# Test validation

1 Passed
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Power consumption of liquid pump for SCOP test points - low
temperature application - Average climate

N# Test condition ch:iasiﬁigigr?‘zvve\lr) Test mode n°
A A-7/W34 53 W 6
B A2/W30 45 W 5
Cc A7/W27 42 W 4
D Al12/W24 44 W 3
E&F A-10/W35 56 W 7

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

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

N# Test condition chg?\asztr::sgig:‘zv\ﬁ) Test mode n°
A&F A-7/W52 45 W 11

B A2/W42 42 W 10

Cc A7/W36 42 W 9

D A12/W30 42 W 8

E A-10/W55 45 W 12

The power consumptions of the liquid pump have been measured separately.
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Power consumption of liquid pump for EN14511 - low temperature
application

N# Test condition ch:iasiﬁigigr?‘zvve\lr) Test mode n°
1 A7/W35 55w 1
2 A2/W35 55 W 1
3 A-7/W35 51w 1

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

Power consumption of liquid pump for EN14511 - medium temperature
application

N# Test condition c’gﬁii‘:‘:ggi::?&") Test mode n°
1 A7/W55 46 W 1
2 A2/W55 44 W 1
3 A-7/W55 44 W 1

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

Pre-run and post-run time for liquid pump

N# Time (sec)
Pre-run 180
Post-run 15
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Test results of sound power measurements - EN 12102

N | Testcondtions | SoundpeerlelW®) | Uncertainy a5)
1R A7/W55 61.8 1.0
28K A7/W55 51.3 0.5
3Q A7/W55 52.6 0.5
4R A7/W35 58.4 0.5
5Q A7/W35 46.6 0.5
6R A-7/W55 65.8 0.5
79 A-7/W55 55.1 0.5
8R A-7/W35 66.8 1.0
9Q A-7/W35 54.5 0.5
109 A2/W35 60.1 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), Danish Technological Institute.
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Photo

Rating plate Outdoor unit
I W E—)

(outdoor unit)

AIRTO-WATER HEATPUMP

OUTDOOR UNIT
ModeiNo. WH-WDGOSLES
RATEDVOLTAGE 230V~
FREQUENCY 50 Hz
MAXIMUM INPUT 2.93kW/13.0A
| REFRIGERANT R290  0.96kg
\ GWP / COeq. 3/0.003t
i HEATING HEATING
\ (ATW35) (A2W35)
CAPACITY 5.00kW 5.00kW
CURRENT 440  63A
/ /POWER INPUT  0.99kW  1.42kW

p 505 352

| POWER INPUT

I
,
| E
‘
|

(EN14511)

PS H.P. 3.90MPa (39.0bar)
L.P. 1.37MPa (13.7bar)

IPX4
Made in Malaysia
SERIAL NO.

5624600003
LV 2023.01

Panasonic Corporation

1006, Oaza Kadoma, Kadoma City,
Osaka 571-8501, Japan

Authorized representative in EU
Panasonic Marketing Europe GmbH
Panasonic Testing Centre
Winsbergring 15, 22525 Hamburg,
Germany

Contact in the UK:

Panasonic UK, a branch of Panasonic
Marketing Europe GmbH

Maxis 2, Western Road, Bracknell,
Berkshire, RG12 1RT

C€ 0035

UK
Web Manual Cn
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Indoor unit

Rating plate (indoor unit)
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SCOP - detailed calculation

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

Calculation of reference SCOP

Pdegig‘n?z x Hhe

Scor= Paesignn* Hpe
SCOP,, < HroxPro+HsgxFPsp+ Hegx Peg+ Horr X Pors
Where
Pdesign = Heating load of the building at design temperature, kW
Hie = Number of equivalent heating hours, 2066 h
Hro, Hss, Hex, 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, Pse, Pck, Porr = Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively
Data for SCOP
Outdoor Part
temper |Part load |load Declared |Declared |cdh CR COPbin
ature |ratio capacity cop
[°C] [%] [kw] [kw] [-] [-] [-] [-]
A -7 a8 6.19 6.14 3.28 1.00 1.00 3.28
B 2 54 3.77 3.95 5.08 0.99 1.00 5.08
C 7 35 2.42 2.98 6.80 0.98 0.81 8.77
D 12 15 1.08 3.47 8.66 0.98 0.21 8.28
E -10 100 7.00 7.16 2.91 1.00 1.00 2.91
F-BIV -10 100 7.00 7.16 2.91 1.00 1.00 2.91

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 0.0054| 0.0054 0
Thermostat off 178 0.0083| 0.0083 1.4774
Standby 0 0.0054| 0.0054 0
Crankcase heatey 178 0.0054 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] [kwWh] [-] [kWh] [kwWh] [kwh] [kWh]
E/F-BIV 21 -10 1 7.00 7.00 0.00 0.00 2.9 7.00 241 7.00 241
22 -9 25 6.73 6.71 0.00 0.00 3.03 168.27 55.45 168.27 55.45
23 -8 23 6.46 6.43 0.00 0.00 3.16 148.62 47.03 148.62 47.03
A 24 -7 24 6.19 6.14 0.00 0.00 3.28 148.62 45.24 148.62 45.24
25 -6 27 5.92 5.88 0.00 0.00 3.48 159.92 45.90 159.92 45.90
26 -5 68 5.65 5.61 0.00 0.00 3.e8 384.46 104.37 384.46 104.37
27 -4 91 5.38 5.35 0.00 0.00 3.88 490.00 126.18 490.00 126.18
28 -3 89 5.12 5.09 0.00 0.00 4.08 455.27 111.51 455.27 111.51
29 -2 165 4.85 4.82 0.00 0.00 4.28 799.62 186.73 799.62 186.73
30 -1 173 4.58 4.56 0.00 0.00 4.48 791.81 176.68 791.81 176.68
21 0 240 4.31 4.30 0.00 0.00 4.68 1033.85 220.85 1033.85 220.85
32 1 280 4.04 4.03 0.00 0.00 4.88 1130.77 231.69 1130.77 231.69
B 33 2 320 3.77 377 0.00 0.00 5.08 1206.15 237.43 1206.15 237.43
34 3 357 3.50 3.50 0.00 0.00 5.42 1249.50 230.59 1249.50 230.59
35 4 356 3.23 3.23 0.00 0.00 5.76 1150.15 199.78 1150.15 199.78
36 5 303 2.96 2.96 0.00 0.00 6.10 897.35 147.21 897.35 147.21
37 6 330 2.69 2.69 0.00 0.00 6.43 888.46 138.09 888.46 138.09
C 38 7 326 2.42 242 0.00 0.00 6.77 789.92 116.64 789.92 116.64
39 8 348 2.15 2.15 0.00 0.00 7.07 749.54 105.96 749.54 105.96
40 9 335 1.88 1.88 0.00 0.00 7.37 631.35 85.61 631.35 85.61
41 10 315 1.62 1.62 0.00 0.00 7.68 508.85 66.29 508.85 66.29
42 11 215 1.35 1.35 0.00 0.00 7.98 289.42 36.28 289.42 36.28
D 43 12 169 1.08 1.08 0.00 0.00 8.28 182.00 21.99 182.00 21.99
44 13 151 0.81 0.81 0.00 0.00 8.58 121.96 14.22 121.96 14.22
45 14 105 0.54 0.54 0.00 0.00 8.88 56.54 6.37 56.54 6.37
46 15 74 0.27 0.27 0.00 0.00 9.18 19.92 2.17 19.92 2.17
SUM 14459.31 2762.66 14459.31 2762.66
SCoP,, 5.23 SCOP, . 5.23
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Detailed SCOP calculation of medium temperature and average climate
conditions — EN 14825

Calculation of reference SCOP

P-te.ﬂ'g'rlh * Hpe

scor= Paesigna X Hpe
ScoP,, + HroXFPro+HsgxFsg+Hcx>x Pex+ Horr X Porr
Where
Pdesign = Heating load of the building at design temperature, kW
Hpe = Number of equivalent heating hours, 2066 h
Hro, Hss, 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, Psg, Pek, Popr = 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
[°C] [%6] [kw] [kw] [-1 [-] [-1 [-]
A -7 a8 6.19 6.08 2.42 1.00 1.00 2.42
B 2 54 3.77 3.88 3.75 0.99 1.00 3.75
C 7 35 2.42 2.69 5.25 0.98 0.90 5.24
D 12 15 1.08 3.39 6.95 0.98 0.32 6.71
E -10 100 7.00 6.23 213 1.00 1.00 213
F - BIV -7 a8 6.19 6.08 2.42 1.00 1.00 2.42

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 [kwWh]
Off mode 0 0.0054| 0.0054 0
Thermostat off 178 0.0083| 0.0083 1.4774
Standby 0 0.0054| 0.0054 0
Crankcase heater 178 0.0054 0 0
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Calculation Bin for SCOP,,,
Heat load Electrical |backup Annual Annual Net annual |[Net annual
Bin Qutdoor Hours Heat load coveredby |backup |heater COPy, |heating energy heating power
temperature heat pump |heater energy input demand |input capacity |input
[-] [°C [h] [kw] [kw] [kw] [kWh] [-] [kWh] [kWh] [kwWh] [kWh]
E 21 -10 1 7.00 6.23 0.77 0.77 2.13 7.00 3.e9 6.23 2.93
22 -9 25 6.73 6.18 0.55 13.73 2.22 168.27 83.19 154.54 69.47
23 -8 23 6.46 6.13 0.33 7.59 2.32 148.62 68.38 141.03 60.79
AlF-BIV 24 -7 24 6.19 6.08 0.00 0.00 2.42 148.62 61.53 148.62 61.53
25 -6 27 5.92 5.82 0.00 0.00 2.56 159.92 62.40 159.92 62.40
26 -5 68 5.65 5.57 0.00 0.00 2.7 384.46 141.83 384.46 141.83
27 -4 91 5.38 5.31 0.00 0.00 2.86 490.00 171.42 490.00 171.42
28 -3 89 5.12 5.05 0.00 0.00 3.01 455.27 151.44 455.27 151.44
29 -2 165 4.85 4.80 0.00 0.00 3.15 799.62 253.51 799.62 253.51
30 -1 173 4.58 4.54 0.00 0.00 3.30 791.81 239.80 791.81 239.80
31 0 240 4.31 4.28 0.00 0.00 3.45 1033.85 299.69 1033.85 299.69
32 1 280 4.04 4.03 0.00 0.00 3.e0 1130.77 314.32 1130.77 314.32
B 33 2 320 3.77 377 0.00 0.00 3.75 1206.15 322.05 1206.15 322.05
34 3 357 3.50 3.50 0.00 0.00 4.04 1249.50 309.00 1249.50 309.00
35 4 356 3.23 3.23 0.00 0.00 4.34 1150.15 264.89 1150.15 264.89
36 5 303 2.96 2.96 0.00 0.00 4.64 897.35 193.38 897.35 193.38
37 & 330 2.69 2.69 0.00 0.00 4.94 888.46 179.90 888.46 179.90
C 38 7 326 2.42 242 0.00 0.00 5.24 789.92 150.83 789.92 150.83
39 8 348 2.15 2.15 0.00 0.00 5.53 749.54 135.52 749.54 135.52
40 9 335 1.88 1.88 0.00 0.00 5.82 631.35 108.39 631.35 108.39
41 10 315 1.62 1.62 0.00 0.00 6.12 508.85 83.17 508.85 83.17
42 11 215 1.35 1.35 0.00 0.00 6.41 289.42 45.14 289.42 45.14
D 43 12 169 1.08 1.08 0.00 0.00 6.71 182.00 27.14 182.00 27.14
44 13 151 0.81 0.81 0.00 0.00 7.00 121.96 17.42 121.96 17.42
45 14 105 0.54 0.54 0.00 0.00 7.29 56.54 7.75 56.54 7.75
46 15 74 0.27 0.27 0.00 0.00 7.59 19.92 2.63 19.92 2.63
SUM 14459.31 3698.41 14437.23 3676.33
SCOP,, 3.91 SCOP, . 3.93
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Detailed result for EN14825:2018 Average Low (A) A -7 /W34
Tested according to: EN14511:2018 and EM14825:2018
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: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes
Included corrections (Final result)
Heating capacity kw 6.141
cop - 3.285
Power consumption kw 1.870
Measured
Heating capacity kw 6.181
CopP - 3.212
Power consumption kW 1.924
During heating
Air temperature dry bulb “C -6.89
Air temperature wet bulb “C -/.89
Air temperature dry bulb outlet “C -10.32
Inlet temperature “C Z28.99
Outlet temperature “C 34,14
Outlet temperature (Time averaged) “C 34.14
Circulation pump
Measzured: Static differential pressure, liquid pump Pa 21073
Calculated Hydraulic power W " 15
Calculated global efficiency n 0.27
Calculated Capacity correction W 40
Calculated Power correction W EE
Water Flow m’/s 0.000289
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Detailed result for EN14825:2018" Average Low (B) A 2 /W30
Tested according to: EM14511:2018 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: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes
Included corrections (Final result)
Heating capacity kW 3,948
COP - 5,080
Power consumption kw 0,777
Measured
Heating capacity kW 3,982
COP - 4,844
Power consumption kW 0,822
During heating
Air temperature dry bulb “C 2,08
Air temperature wet bulb “C 1,20
Air temperature dry bulb outlet “C -0,33
Inlet temperature “C 24,98
Cutlet temperature “C 30,05
Outlet temperature (Time averaged) “C 30,05
Circulation pump
Measured: Static differential pressure, liquid pump Pa 55920
Calculated Hydraulic power W 11
Calculated glohal efficiency n 0,24
Calculated Capacity correction W 34
Calculated Power correction W 45
Water Flow m/s 0,000189
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Detailed result for 'EN14825:2018' Average Low (C) A 7 /W27
Tested according to: EN14511:2018 and EM14825:2018
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: K 2.42
CR: - 0.8
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes
Included corrections [Final result)
Heating capacity kW 2.981
COP - 6.802
Power consumption kW 0.438
Measured
Heating capacity kW 3.011
COP - 6.311
Power consumption kW 0.477
During heating
Air temperature dry bulb “C 6.99
Air temperature wet bulb “C 5.94
Air temperature dry bulb cutlet “C 3.83
Inlet temperature “C 23.00
Outlet temperature “C 28.01
COutlet temperature (Time averaged) “C 27.07
Circulation pump
Measured: Static differential pressure, liquid pump Pa 27308
Calculated Hydraulic power W " 8
Calculated global efficiency n 0.21
Calculated Capacity correction W 31
Calculated Power correction W 39
Water Flow m/s 0.000144
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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: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes
Included corrections (Final result)
Heating capacity kW 3.471
COP - 8.659
Power consumption kW 0.401
Measured
Heating capacity kW 3.504
COP - 7.915
Power consumption kW 0.443
During heating
Air temperature dry bulb “C 12.02
Air temperature wet bulb “C 11.01
Air temperature dry bulb cutlet “C 8.75
Inlet temperature “C 22.39
Outlet temperature “C 27.52
COutlet temperature [Time averaged) “C 23.98
Circulation pump
Measured: Static differential pressure, liquid pump Pa 56983
Calculated Hydraulic power W " 9
Calculated glohal efficiency n 0.22
Calculated Capacity correction W 32
Calculated Power correction W 42
Water Flow m*/s 0.000164
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Detailed result for EN14825:2018' Average Low (Eand F) A -10 /W35

Tested according to: EMN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Low
Condition name: EandF
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: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kw 7.157
COP - 2.909
Power consumption kW 2.460
Measured

Heating capacity kW 7.198
COP - 2.859
Power consumption kW 2.517

During heating

Air temperature dry bulb “C -9.91
Air temperature wet bulb “C -11.05%
Air temperature dry bulb cutlet “C -13.30
Inlet temperature “C 29.96
Outlet temperature “C 35.03
Outlet temperature (Time averaged) “C 35.03

Circulation pump

Measured: Static differential pressure, liquid pump Pa 46531
Calculated Hydraulic power W " 16
Calculated global efficiency n 0.28
Calculated Capacity correction W 42
Calculated Power correction W 5B
Water Flow m*/s 0.000342
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Detailed SCOP test results - medium temperature application
- average climate — EN 14825

Detailed result for 'EN14825:2018" Average Medium (A) A -7 /W52
Tested according to: EN14511:2018 and EM14825:2018
Climate zone: Average
Temperature application: Medium
Condition name: A
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: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes
Included corrections (Final result)
Heating capacity kw 6.082
Cop - 2.415
Power consumption kW 2.518
Measured
Heating capacity kW 6.116
Cop - 2.386
Power consumption kW 2.564
During heating
Air temperature dry bulb “C -6.90
Air temperature wet bulb “C -7.91
Air temperature dry bulb outlet “C -9.75
Inlet temperature “C 44.00
Outlet temperature "C 52.07
Outlet temperature (Time averaged) “C 52.07
Circulation pump
Measured: Static differential pressure, liquid pump Pa 28908
Calculated Hydraulic power W " 11
Calculated global efficiency n 0.24
Calculated Capacity correction W 35
Calculated Power correction W 45
Water Flow m*/s 0.000183
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Detailed result for EN14825:2018' Average Medium (B) A 2/W42
Tested according to: EMN14511:2018 and EM14825:2018
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: kv 3.77
CR: - 1.0
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated circulation pump: Yes
Included corrections (Final result)
Heating capacity kW 3.884
cop - 3.745
Power consumption kw 1.037
Measured
Heating capacity kw 3.914
cop - 3.641
Power consumption kW 1.075
During heating
Air temperature dry bulb “C 2.09
Air temperature wet bulb “C 1.00
Air temperature dry bulb outlet “C -0.18
Inlet temperature “C 3.0
Outlet temperature “C 42.08
Outlet temperature (Time averaged) “C 42.08
Circulation pump
Measured: Static differential pressure, liquid pump Fa 59295
Calculated Hydraulic power W " 8
Calculated glohal efficiency n 0.21
Calculated Capacity carrection W 30
Calculated Power correction W 38
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 EM14825:2018
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: ki 2.42
CR: - 0.9
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated circulation pump: Yes
Included corrections [Final result)
Heating capacity kW 2.693
COP - 5.247
Power consumption kW 0.513
Measured
Heating capacity kW 2.723
COP - 4.941
Power consumption kW 0.551
During heating
Air temperature dry bulb “C 7.18
Air temperature wet bulb “C 6.10
Air temperature dry bulb cutlet “C 4.36
Inlet temperature “C 31.62
COutlet temperature “C 36.54
Cutlet temperature (Time averaged) “C 36.04
Circulation pump
Measured: Static differential pressure, liquid pump Pa 59071
Calculated Hydraulic power W " 8
Calculated glohal efficiency n 0.21
Calculated Capacity correction W 30
Calculated Power correction W 3B
Water Flow m*/s 0.000133
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Detailed result for 'EN14825:2018' Average Medium (D) A 12 /W30

Tested according to: EMN14511:2018 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: kv 1.08
CR: - 0.3
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 3.387
CoP - 6.951
Power consumption kW 0.437
Measured

Heating capacity kW 3.417
CoP - 6.510
Power consumption kW 0.525

During heating

Air temperature dry bulb “C 12.00
Air temperature wet bulb “C 11.03
Air temperature dry bulb cutlet “C 8.84
Inlet temperature “C 28.15
Outlet temperature “C 34.30
COutlet temperature (Time averaged) “C 30.10

Circulation pump

Measured: Static differential pressure, liquid pump Pa 28580
Calculated Hydraulic power W " 8
Calculated glohal efficiency n 0.21
Calculated Capacity correction W 30
Calculated Power correction W 38
Water Flow m*/s 0.000133
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Detailed result for 'EN14825:2018' Average Medium (E) A -10 /W55

Tested according to: EM14511:2018 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 kv 7.00
Heating demand: kw 7.00
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 6.232
COP - 2.130
Power consumption kW 2.926
Measured

Heating capacity kW 6.267
COP - 2.108
Power consumption kW 2.972

During heating

Air temperature dry bulb “C -9.91
Air temperature wet bulb “C -11.10
Air temperature dry bulb outlet “C -12.90
Inlet temperature “C 47.00
Outlet temperature “C 55.16
Outlet temperature (Time averaged) “C 55.16

Circulation pump

Measured: Static differential pressure, liquid pump Pa 58689
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 0.000186
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Detailed COP test results - low temperature - EN 14511

Detailed result for ' EN14511:2018' A7/W35

Tested according to: EMN14511:2018
Minimum flow reached: Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 7.147
cop - 5.184
Power consumption kw 1.37%
Measured

Heating capacity kW 7.188
CorP - 5.012
Power consumption kW 1.434

During heating

Air temperature dry bulb “C £6.99
Air temperature wet bulb “C 6.01
Air temperature dry bulb outlet “C 2.85
Inlet temperature “C 29.99
Outlet temperature “C 35.09

Circulation pump

Measured: Static differential pressure, liquid pump Pa 43982
Calculated Hydraulic power W " 15
Calculated global efficiency n 0.27
Calculated Capacity correction W 40
Calculated Power correcticn W 55
Water Flow m/s 0.000339
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Detailed result for ' EN14511:2018" A2/W35

Tested according to: EN14511:2018
Minimum flow reached: Mo
Measurement type: Transient|
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 7.367
coep - 3.727
Power consumption kw 1.977
Measured

Heating capacity kW 7.405
coep - 3.650
Power consumption kW 2.029

During heating

Air temperature dry bulb “C 2.11
Air temperature wet bulb “C 1.05
Air temperature dry bulb cutlet “C -2.32
Inlet temperature “C 30.13
Outlet temperature “C 35.17

Circulation pump

Measured: Static differential pressure, liquid pump Pa 32729
Calculated Hydraulic power W " 13
Calculated global efficiency n 0.26
Calculated Capacity correction W 38
Calculated Power correction W 52
Water Flow m*/s 0.000412
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Detailed result for EN14511:2018' A-7/W35

Tested according to: EN14511:2018
Minimum flow reached: Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 6.152
CoP - 3.262
Power consumption kW 1.826
Measured

Heating capacity kW 6.192
CoP - 3.191
Power consumption kW 1.940

During heating

Air temperature dry bulb “C -6.91
Air temperature wet bulb “C -7.97
Air temperature dry bulb cutlet “C -10.03
Inlet temperature "C 29.98
COutlet temperature “C 34.94

Circulation pump

Measured: Static differential pressure, liquid pump Pa 48066
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 0.000300
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Quiet mode 3:

Detailed result for EN14511:2018" A2/W35

Tested according to: EN14511:2018
Minimum flow reached: Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 3.737
copP - 4,588
Power consumption kW 0.815
Measured

Heating capacity kW 3.771
copP - 4,392
Power consumption kW 0.859

During heating

Air temperature dry bulb “C 2.11
Air temperature wet bulb “C 1.12
Air temperature dry bulb outlet “C -0.22
Inlet temperature “C 29.98
Outlet temperature “C 35.08

Circulation pump

Measured: Static differential pressure, liquid pump Pa 57604
Calculated Hydraulic power W " 10
Calculated global efficiency n 0.23
Calculated Capacity correction W 34
Calculated Power correction W 44
Water Flow m*/s 0.000178
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Detailed COP test results - medium temperature — EN 14511

Detailed result for EN14511:2018" A7/WS5

Tested according to: EN14511:2018
Minimum flow reached: Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 7.189
CoP - 3.231
Power consumption kW 2.225
Measured

Heating capacity kW 7.226
CoP - 3.177
Power consumption kW 2.274

During heating

Air temperature dry bulb “C 7.04
Air temperature wet bulb "C 5.95
Air temperature dry bulb cutlet “C 2.82
Inlet temperature “C 47.02
COutlet temperature “C 5L.22

Circulation pump

Measured: Static differential pressure, liquid pump Pa 37374
Calculated Hydraulic power W " 12
Calculated global efficiency n 0.25
Calculated Capacity correction W 37
Calculated Power correction W 49
Water Flow m*/s 0.000213
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Detailed result for EN14511:2018" A2/W55

Tested according to: EMN14511:2018
Minimum flow reached: Mo
Measurement type: Transient
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 6.625
cop - 2.616
Power consumption kW 2.533
Measured

Heating capacity kW 6.663
CoP - 2.579
Power consumption kW 2.583

During heating

Air temperature dry bulb “C 2.13
Air temperature wet bulb “C 1.00
Air temperature dry bulb outlet “C -1.61
Inlet temperature “C 47.04
Outlet temperature “C 54.96

Circulation pump

Measured: Static differential pressure, liquid pump Pa 236257
Calculated Hydraulic power W " 13
Calculated global efficiency n 0.26
Calculated Capacity correction W 38
Calculated Power correction W t1
Water Flow m’/s 0.000231
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Detailed result for EN14511:2018" A-7/W55

Tested according to: EN14511:2018
Minimum flow reached: Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 5.970
COP - 2.286
Power consumption kW 2.612
Measured

Heating capacity kW 6.005
COP - 2.260
Power consumption kW 2.658

During heating

Air temperature dry bulb “C -6.90
Air temperature wet bulb “C -7.91
Air temperature dry bulb outlet “C -9.70
Inlet temperature "C 46.99
Cutlet temperature “C 54,93

Circulation pump

Measured: Static differential pressure, liquid pump Fa 59105
Calculated Hydraulic power W 4 11
Calculated global efficiency n 0.24
Calculated Capacity carrection W 35
Calculated Power correction W 46
Water Flow m*/s 0.000183
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Detailed COP test results - high temperature — EN 14511

Detailed result for ' EN14511:2018' A7/W65

Tested according to: EMN14511:2018
Minimum flow reached: Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 6.733
cop - 2.481
Power consumption kw 2.713
Measured

Heating capacity kW 6.766
CorP - 2.454
Power consumption kW 2.757

During heating

Air temperature dry bulb “C 7.06
Air temperature wet bulb “C 6.02
Air temperature dry bulb outlet *C 3.17]
Inlet temperature “C 55.02
Outlet temperature “C 65.09

Circulation pump

Measured: Static differential pressure, liquid pump Pa a0759
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 0.000163
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Detailed result for EN14511:2018' A7/ W60

Tested according to: EM14511:2018
Minimum flow reached: Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kw 7.012
cop - 2.912
Power consumption kW 2.408
Measured

Heating capacity kW 7.046
cop - 2.873
Power consumption kw 2.452

During heating

Air temperature dry bulb “C 6.97
Air temperature wet bulb “C 5.92
Air temperature dry bulb outlet “C 2.78
Inlet temperature “C 50.00
Outlet temperature “C 59.77

Circulation pump

Measured: Static differential pressure, liquid pump Pa 259413
Calculated Hydraulic power W " 10
Calculated global efficiency n 0.23
Calculated Capacity correction W 34
Calculated Power correction W 44
Water Flow m’/s 0.000175
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Detailed result for EN14511:2018' A2/W65

Tested according to: EN14511:2018
Minimum flow reached: Mo
Measurement type: Transient
Integrated circulation pump: Yes

Included corrections [Final result)

Heating capacity kW 6.231
CoP - 2.250
Power consumption kW 2.769
Measured

Heating capacity kW 6.264
CoP - 2.228
Power consumption kW 2.812

During heating

Air temperature dry bulb “C 2.21
Air temperature wet bulb “C 0.93
Air temperature dry bulb outlet “C -1.12
Inlet temperature “C 54,99
COutlet temperature “C 64.79

Circulation pump

Measured: Static differential pressure, liquid pump Pa 00443
Calculated Hydraulic power W " 10
Calculated glohal efficiency n 0.23
Calculated Capacity correction W 33
Calculated Power correction W 43
Water Flow m’/s 0.000163
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Detailed result for EN14511:2018" A2/W60

Tested according to: EMN14511:2018
Minimum flow reached: Mo
Measurement type: Transient
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 6.416
cop - 2.445
Power consumption kW 2.624
Measured

Heating capacity kW 6.450
CopP - 2.418
Power consumption kW 2.668

During heating

Air temperature dry bulb “C 2.14
Air temperature wet bulb “C 0.99
Air temperature dry bulb outlet “C -1.33
Inlet temperature “C 50.00
Outlet temperature “C 60.09

Circulation pump

Measured: Static differential pressure, liquid pump Pa 239681
Calculated Hydraulic power W " 10
Calculated global efficiency n 0.23
Calculated Capacity correction W 34
Calculated Power correction W 44
Water Flow m’/s 0.000172
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Detailed result for EN14511:2018' A-7/W65

Tested according to: EN14511:2018
Minimum flow reached: Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 6.008
CoP - 1.919
Power consumption kW 3.131
Measured

Heating capacity kw 6.040
CoP - 1.904
Power consumption kW 3.172

During heating

Air temperature dry bulb “C -6.92
Air temperature wet bulb “C -7.93
Air temperature dry bulb cutlet “C -9.37
Inlet temperature “C 55
Outlet temperature “C 64.98

Circulation pump

Measured: Static differential pressure, liquid pump Pa 00769

Calculated Hydraulic power W " 9

Calculated glohal efficiency n 0.22

Calculated Capacity correction W 32

Calculated Power correction W 41

Water Flow m*/s 0.000147
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Detailed result for 'EN14511:2018" A-7/W60

Tested according to: EN14511:2018
Minimum flow reached: Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections [Final result)

Heating capacity kW 6.082
CoP - 2.118
Power consumption kW 2.872
Measured

Heating capacity kW 6.114
CoP - 2.099
Power consumption kW 2.912

During heating

Air temperature dry bulb “C -6.92
Air temperature wet bulb “C -7.95
Air temperature dry bulb cutlet “C -9.49
Inlet temperature “C 50.03
Outlet temperature “C 60.10

Circulation pump

Measured: Static differential pressure, liquid pump Pa 00540
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 0.000147
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Test results for SEER test points at fan cooling application for space

cooling - EN 14825

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

Tested according to:
Temperature application:
Condition name:
Condition temperature:
Part load:

Tdesign

Pdesign

Cocling demand:

CR:

Minimum flow reached:
Measurement type:
Integrated circulation pump:

C
%
'C
kW
kW

Included corrections (Final result)
Cooling capacity
EER

Power consumption

Measured
Cooling capacity
EER

Power consumption

During heating

Air temperature dry bulb

Air temperature dry bulb outlet
Inlet temperature

Outlet temperature

Outlet temperature (Time averaged)

Circulation pump

Calculated Hydraulic power

Calculated global efficiency
Calculated Capacity correction
Calculated Power correction

Water Flow

Measured: Static differential pressure, liquid pump

kW

kW

kW

kW

'C
'C
'C
'C
C

EM14825:2018
Cooling fan coil

Steady State

43.49

35218

0.000315

A
35
100%
35
7.00
7.00
1.0
Mo

Yes

6.734
3.113
2.163

6.699
3.021
2.210

35.12

12.01
7.00
7.00

11

0.24
35
a7
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Detailed result for 'EN14825:2018 Cooling fan coil {C) A25'W10
Tested according to: EN14825:2018
Temperature application: Cooling fan coil
Condition name: C
Condition temperature: C 25
Part load: % 47%
Tdesign C 35
Pdesign kW 7.00
Cooling demand: kW 3.29
CR: - 10
Minimum flow reached: - Moy
Measurement type: Steady State
Integrated circulation pump: Yes
Included corrections {Final result)
Cooling capacity kW 3.317
EER 6.039
Power consumption kW 0.549
Measured
Cooling capacity kW 3.288
EER 5.604
Power consumption kW 0.587
During heating
Afr temperature dry bulb C 25.01
Alr temperature dry bulb outlet C 31.67
Inlet temperature C 15.01
Qutlet temperature C 10.02
Qutlet temperature (Time averaged) C 10.02
Circulation pump
Measured: Static differential pressure, liquid pump Pa 49248
Calculated Hydraulic power W a8
Calculated global efficiency n 0.21
Calculated Capacity correction W 30
Calculated Power correction W 37
Water Flow m:';"s 0.000157
e:\\\:\.‘_\\:\l/___//w?’;
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Test results for SEER test points at floor cooling application for space

cooling - EN 14825

Detailed result for 'EN14825:2018 Cooling underfloor (A) A35/W18
Tested according to: EN14825:2018
Temperature application: Cooling underfloor
Condition name: A
Condition temperature: C 35
Part load: % 100%
Tdesign C 35
Pdesign kW 7.00
Cocling demand: kW 7.00
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes
Included corrections (Final result)
Cooling capacity kW 6.747
EER 4,834
Power consumpticn kW 1.396
Measured
Cooling capacity kW 6.711
EER 4,650
Power consumption kW 1.443
During heating
Afr temperature dry bulb C 35.03
Air temperature dry bulb outlet C 43.36)
Inlet temperature C 22.95
Qutlet temperature C 18.01
Qutlet temperature [Time averaged) C 18.01
Circulation pump
Measured: Static differential pressure, liquid pump Fa 35835
Calculated Hydraulic power W 12
Calculated global efficiency n 0.24
Calculated Capacity correction W 36|
Calculated Power correction W 48
Water Flow m]fs 0.000325
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Detailed result for 'EN14825:2018 Cooling underfloor {C) A25/W18
Tested according to: EM14825:2018
Temperature application: Cooling underfloor
Condition name: C
Condition temperature: *C 25
Part load: % a7%
Tdesign C 35
Pdesign kW 7.00
Cooling demand: kW 3.29
CR: - 10
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes
Included corrections (Final result)
Cooling capacity kW 3.537
EER 8.734
Power consumpticn kW 0.405
Measured
Cooling capacity kW 3.506)
EER 7.907
Power consumpticn kW 0.443
During heating
Airtemperature dry bulb *C 23.03
Air temperature dry bulb outlet *C 31.73
Inlet temperature C 22.98
Qutlet temperature *C 17.94
Qutlet temperature (Time averaged) *C 17.94
Circulation pump
Measured: Static differential pressure, liquid pump Pa 48854
Calculated Hydraulic power W 3
Calculated global efficiency n 021
Calculated Capacity correction W 30
Calculated Power correction W 39
Water Flow r'n],-’s 0.000167
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Detailed test results of sound power measurement

Test N*1

=" S d level dina t ETEKN’O‘L‘O‘GTSK‘

mﬁ///g\\\: WDANAK ounda power levels according to INSTITUT

“%, R .
G 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: 11-10-2023
Object: Type: Air to w ater heat pump Model: OD: WH-WDGO7LE5
Mounting "The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators
conditions: and placed on four pieces of concrete tiles (20x20x5 cm). 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 AT7/W55, Compressor speed: 55[Hz], Fan speed: 430[rpm], Heating capacity: 7.2 [kW], Pow er_input: 2.23
conditions: [kW], Water flow rate: 770 [I/h], dp_w ater: 574 [mbar]
Static pressure: 1000 kPa Reference box:
Air temperature: 7.0 °C L1: 12 m
Relative air humidity: 84.0 % L2: 05 m
Test room volume: 102.8 m# Room: Room 2 L3: 09 m
Area, S, of test room: 138.9 n? Volume: 0.5 n¥
80 OLw = LwA
Frequency Lw
f 1/3 octave |1/1 oct 2y o
[He] 8] | (@8 | | 7
100 70.6 a
125 65.9 o | £
160 57.0 2
200 65.9 s
250 65.2 68.6 i 60
315 49.8 oii
400 50.0 8
500 52.0 55.6 g
630 50.2 °
800 488 3°0M
1000 495 531 | @
1250 46.1 é
1600 433 2
2000 406 465 | 8 40 H
2500 40.6 E
3150 395 @
4000 38.1 427
5000 35.0
6300 37.3 30
8000 31.6 39.2
10000 31.8
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: DTI Date: 11-10-2023
No. of test report: 300-KLAB-22-035

Measurements are in full conformity with ISO 3743
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Sound power levels according to
ISO 3743-1:2010

>

INSTITUT

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

TEKNOLOGISK

Client:
Object:
Mounting
conditions:

Operating
conditions:

Panasonic Marketing Europe GmbH
Type: Air to w ater heat pump, Model: OD: WH-WDGO7LE5

"The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators
and placed on four pieces of concrete tiles (20x20x5 cm). The support is placed on tw o pieces of heavy

Date of test:

11-10-2023

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.

A7/W55, Compressor speed: 23[Hz], Fan speed: 360[rpm], Heating capacity: 2.75 [KW], Pow er_input: 0.92

[kwW], Water flow rate: 480 [I/h], dp_w ater: 616 [mbar]

Static pressure: 1000 kPa Reference box:
Air temperature: 7.0 °C L1: 12m
Relative air humidity: 84.0 % L2: 0.5 m
Test room volume: 102.8 m? Room: Room 2 L3: 09 m
Area, S, of test room: 138.9 e Volume: 0.5 m?
80 OLw ®LwA
Frequency Lw
f 1/3 octave |1/1 oct
[Hz] [dB] [dB] T
100 52.5 1 70
125 54.1 56.9 @
160 47.1 =1
200 514 )
250 49.0 54.1 ; 60
315 45.7 ;
400 429 5 m
500 420 469 | £
630 41.3 @ _l
800 426 s 50
1000 | 446 a5 | 5
1250 39.8 s
1600 35.2 5
2000 36.2 396 § 40
2500 32.0 °
3150 28.6 §
4000 27.9 324
5000 25.8
6300 35.0 20
8000 26.4 35.8
10000 230 *
! Diff. to backgr. noise < 6dB
20
125 250 500 1000 2000 4000 8000

Frequency, f,Hz——

Sound power level

Lw(A): 51.3 dB [re 1pW]

Name of test institute:
No. of test report:

DTl
300-KLAB-22-035

Measurements are in full conformity w ith ISO 3743

Date:

11-10-2023
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Test N#3
== Sound power levels according to TEKNOLOGISK
A @DANAK P g Eall INSTITUT
NN ISO 3743-1:2010

el

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: OD: WH-WDG07LE5

"The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators
and placed on four pieces of concrete tiles (20x20x5 cm). 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.

A7/W55, Compressor speed: 24[Hz], Fan speed: 340[rpm], Heating capacity: 2.8 [KW], Pow er_input: 0.96

[KW], Water flow rate: 480 [I/h], dp_w ater: 616 [mbar]

Date of test: 11-10-2023

Static pressure: 1000 kPa Reference box:
Air temperature: 7.0 °C L1: 12 m
Relative air humidity: 84.0 % L2: 05 m
Test room volume: 102.8 m? Room: Room 2 L3: 0.9 m
Area, S, of test room: 138.9 m? Volume: 0.5 m
80 OLw mLwA
Frequency Lw
f 1/3 octave [1/1 oct
[He] el | s | T
100 55.3 E 70
125 58.1 60.2 o
160 47.7 E
200 48.9 k=)
250 472 51.8 °;J 60
315 43.3 s
400 41.8 §
500 42.0 462 | 5
630 402 ] M
800 41.6 2 50
1000 46.1 48.1 i)
1250 39.8 g
1600 34.3 E
2000 32.0 40.9 3 40
2500 39.1 2
3150 | 388 3
4000 29.6 40.6
5000 34.9
6300 42.8 30
8000 39.1 45.2
10000 37.6
! Diff. to backgr. noise < 6dB
20
125 250 500 1000 2000 4000 8000

Frequency, f,Hz—>

Sound power level

Lw(A):

52.6 dB [re 1pW]

Name of test institute:
No. of test report:

DTI
300-KLAB-22-035

Measurements are in full conformity w ith ISO 3743

Date: 11-

10-2023
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Test N*#4
Hacik & DANAK | Sound power levels according to Ed NsTitoT

K2 ISO 3743-1:2010

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

?

Hpala™

Client: Panasonic Marketing Europe GmbH Date of test: 12-10-2023

Object: Type: Air to w ater heat pump, Model: OD: WH-WDGO7LE5

Mounting "The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators
conditions: and placed on four pieces of concrete tiles (20x20x5 cm). 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: 49[Hz], Fan speed: 480[rpm], Heating capacity: 7.12 [KW], Pow er_input: 1.40
conditions: [KW], Water flow rate: 1220 [I/h], dp_w ater: 480 [mbar]
Static pressure: 1007 kPa Reference box:
Air temperature: 7.0 °C L1: 12 m
Relative air humidity: 84.0 % L2: 0.5 m
Test room volume: 102.8 m? Room: Room 2 L3: 09 m
Area, S, of test room: 138.9 m? 80 Volume: 0.5 m
OlLw mLwA
Frequency Lw
f 1/3 octave [1/1 oct 1
[Hz] [dB] @ | | 70
100 62.2 o
125 52.1 63.0 e
160 52.9 é — —l
200 62.2 S
250 56.7 63.5 i 60
315 51.1 pd
400 50.9 2
500 51.3 55.7 Eg'
630 50.5 5 50
800 49.3 X
1000 46.9 52.3 [
1250 456 =
1600 43.9 g
2000 417 469 | S 40
2500 39.7 E
3150 37.9 @
4000 36.1 41.1
5000 34.0 30
6300 37.0
8000 31.2 38.6
10000 29.8
20
125 250 500 1000 2000 4000 8000
Frequency, f, Hz—>
Sound power level Ly(A): 58.4 dB [re 1pW]
Name of test institute: DTI Date:  12-10-2023
No. of test report: 300-KLAB-22-035

Measurements are in full conformity with ISO 3743
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DANAK | Sound power levels according to ﬂ ,'NES' :T' ',TDUETD CTSK

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: 11-10-2023

Object: Type: Air to w ater heat pump, Model: OD: WH-WDGO7LE5S

Mounting "The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators
conditions: and placed on four pieces of concrete tiles (20x20x5 cm). 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: 21[Hz], Fan speed: 330[rpm], Heating capacity: 3.1 [KW], Pow er_input: 0.58
conditions: [kW], Water flow rate: 545 [I/h], dp_w ater: 600 [mbar]
Static pressure: 1000 kPa Reference box:
Air temperature: 7.0 °C L1: 12 m
Relative air humidity: 84.0 % L2: 0.5 m
Test room volume: 102.8 m? Room: Room 2 L3: 09 m
Area, S, of test room: 138.9 n? Volume: 0.5 m?
80 OLw ®mLwA
Frequency Lw
f 1/3 octave |1/1 oct 1
[Hz] @8] | (@8 | | 7o
100 465 ' o
125 439 517 | £
160 48.9 2
200 455 3
250 455 49.2 i 60
315 41.0 3
400 40.7 g
500 40.4 448 | 3
630 38.6 ° 0 ]
800 375 3
1000 355 40.6 é
1250 335 °
1600 30.3 :
2000 27.7 329 _‘Zl 40
2500 24.8 5
3150 215 3
4000 211 26.3
5000 219
6300 34.1 30
8000 25.2 34.8
10000 205 *
' Diff. to backgr. noise < 6dB 20
125 250 500 1000 2000 4000 8000
Frequency, f, Hz—>
Sound power level Ly(A): 46.6 dB [re 1pW]
Name of test institute: DTI Date: 11-10-2023
No. of test report: 300-KLAB-22-035

Measurements are in full conformity with ISO 3743
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Client:
Object:
Mounting
conditions:

Operating
conditions:

Panasonic Marketing Europe GmbH
Type: Air to w ater heat pump, Model: OD: WH-WDGO07LES

The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators
and placed on four pieces of concrete tiles (20x20x5 cm). The support is placed on tw o pieces of heavy

Date of test:

16-10-2023

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/W55, Compressor speed: 67[Hz], Fan speed: 660[rpm], Heating capacity: 5.97 [kW], Pow er_input: 2.61

[kw], Water flow rate: 660 [I/h], dp_w ater: 575 [mbar]

Static pressure: 1016 kPa Reference box:
Air temperature: -7.0 °C L1: 12 m
Relative air humidity: 74.0 % L2: 05 m
Test room volume: 102.8 m® Room: Room 2 L3: 09 m
Area, S, of test room: 138.9 n? Volume: 0.5 m?
80 OLw =LwA
Frequency Lw
f 1/3 octave [1/1 oct 1
[Hz] @8 | (8 | | 7o
100 67.1 g o
125 62.0 688 | S
160 59.1 2
200 64.2 3
250 63.3 675 | Z 60
315 59.4 °f_’
400 58.5 g
500 59.1 63.4 5
630 58.4 "; 50
800 57.0 A
1000 55.4 608 | o
1250 55.4 ii’
1600 53.1 2
2000 50.3 56.1 § 40
2500 49.8 S
3150 48.6 @
4000 46.2 515
5000 44.1
6300 420 30
8000 39.4 449
10000 38.2
20
125 250 500 1000 2000 4000 8000

Frequency, f,Hz—>

Sound power level Ly(A):

65.8 dB [re 1pW]

Name of test institute:
No. of test report:

DTI
300-KLAB-22-035

Measurements are in full conformity with ISO 3743

Date: 16-10-2023
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Test N#7
S .
%%Eﬁ DANAK | Sound power levels according to E ,'NES':T' ',TDUETD CTSK
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: 16-10-2023
Object: Type: Air to w ater heat pump, Model: OD: WH-WDGO07LE5
Mounting The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators
conditions: and placed on four pieces of concrete tiles (20x20x5 cm). 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: 28[Hz], Fan speed: 460[rpm], Heating capacity: 1.83 [kW], Pow er_input: 1.14
conditions: [KW], Water flow rate: 480 [I/h], dp_w ater: 614 [mbar]
Static pressure: 1016 kPa Reference box:
Air temperature: -7.0 °C L1: 12 m
Relative air humidity: 74.0 % L2: 05 m
Test room volume: 102.8 m? Room: Room 2 L3: 09 m
Area, S, of test room: 138.9 m? Volume: 05 m
90 OLw ®LwA
Frequency Lw
f 1/3 octave |1/1 oct )
[Hz] [dB] @8 | | s
100 55.8 8
125 54.6 590 | &
160 51.7 £
200 491 5
250 516 547 | £ 70
315 485 3
400 48.7 8
500 473 526 | 2
630 473 "’; 60
800 47.8 a -
1000 43.9 50.6 §
1250 44.6 2
1600 414 : _| —I
2000 30.1 a9 | 8 s0
2500 394 %
3150 38.7 2
4000 394 42.6
5000 334
6300 37.0 40
8000 324 39.2
10000 31.9
30
125 250 500 1000 2000 4000 8000

Frequency, f,Hz—>

Sound power level Ly(A):

55.1 dB [re 1pW]

Name of test institute:
No. of test report:

DTI

300-KLAB-22-035

Measurements are in full conformity w ith ISO 3743

Date:  16-10-2023
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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: 12-10-2023

Object: Type: Air to w ater heat pump, Model: OD: WH-WDGO7LE5S

Mounting The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators
conditions: and placed on four pieces of concrete tiles (20x20x5 cm). 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: 62[Hz], Fan speed: 640[rpm], Heating capacity: 6.15 [kW], Pow er_input: 1.90
conditions: [kW], Water flow rate: 1080 [I/h], dp_w ater: 480 [mbar]
Static pressure: 1007 kPa Reference box:
Air temperature: -7.0 °C L1: 12 m
Relative air humidity: 74.0 % L2: 0.5 m
Test room volume: 102.8 m? Room: Room 2 L3: 09 m
Area, S, of test room: 138.9 n? Volume: 0.5 m?
80 OLw ®mLwA
Frequency Lw
f 1/3 octave |1/1 oct 1 —I
[Hz] [dB] @ | | 7
100 63.2 A
125 63.4 669 | < ]
160 57.6 2
200 60.2 3 ]
250 71.9 724 i 60
315 58.9 3
400 57.9 g
500 57.0 621 | 2
630 57.1 ° 50
800 57.7 3
1000 54.6 60.3 §
1250 53.1 °
1600 50.7 :
2000 48.9 54.2 _‘Zl 40
2500 48.3 %
3150 46.7 2
4000 44.9 49.9
5000 43.1
6300 425 30
8000 41.5 46.6
10000 41.4
20
125 250 500 1000 2000 4000 8000
Frequency, f, Hz—>
Sound power level Ly(A): 66.8 dB [re 1pW]
Name of test institute: DTI Date: 12-10-2023
No. of test report: 300-KLAB-22-035

Measurements are in full conformity with ISO 3743
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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: 13-10-2023
Object: Type: Air to w ater heat pump, Model: OD: WH-WDGO7LE5
Mounting The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators
conditions: and placed on four pieces of concrete tiles (20x20x5 cm). 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: 26[Hz], Fan speed: 450[rpm], Heating capacity: 2.46 [KW], Pow er_input: 0.73
conditions: [kwW], Water flow rate: 480 [I/h], dp_w ater: 588 [mbar]
Static pressure: 1002 kPa Reference box:
Air temperature: -7.0 °C L1: 12 m
Relative air humidity: 74.0 % L2: 05 m
Test room volume: 102.8 Room: Room 2 L3: 09 m
Area, S, of test room: 138.9 m? Volume: 05 m
80 OlLw mLwA
Frequency Lw
f 1/3 octave [1/1 oct +
[Hz] [dB] [dB] | 70
100 57.9 ’9‘
125 50.8 60.3 S
160 55.4 E
200 50.8 2
250 49.7 54.4 3 60 ™
315 48.0 5
400 475 8
500 46.7 516 | 5
630 46.2 g |
800 463 £ 50
1000 47.6 50.8 %
1250 4238 3
1600 39.8 g
2000 377 432 | 8 4
2500 37.4 =
3150 34.0 3
4000 31.6 36.8
5000 29.4
6300 33.4 30
8000 31.0 36.9
10000 31.6
20
125 250 500 1000 2000 4000 8000

Frequency, f,Hz—>

Sound power level Ly(A):

54.5 dB [re 1pW]

Name of test institute:
No. of test report:

DTI
300-KLAB-22-035

Measurements are in full conformity with ISO 3743

Date:  13-10-2023
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Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms

TEKNOLOGISK
INSTITUT

No. of test report:

300-KLAB-22-035

Measurements are in full conformity w ith ISO 3743

Client: Panasonic Marketing Europe GmbH Date of test: 12-10-2023
Object: Type: Air to w ater heat pump, Model: OD: WH-WDGO7LE5
Mounting "The outdoor unit is mounted on the supporting metal support frame using four vibration damping insulators
conditions: and placed on four pieces of concrete tiles (20x20x5 cm). 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 A2/W35, Compressor speed: 29[Hz], Fan speed: 580[rpm], Heating capacity: 3.75 [KW], Pow er_input: 0.85
conditions: [KW], Water flow rate: 640 [I/h], dp_w ater: 578 [mbar]
Static pressure: 1007 kPa Reference box:
Air temperature: 2.0 °C L1: 12m
Relative air humidity: 84.0 % L2: 0.5 m
Test room volume: 102.8 m? Room: Room 2 L3: 0.9 m
Area, S, of test room: 138.9 nr Volume: 0.5 m?
80 OLw = LwA
Frequency Lw
f 1/3 octave |1/1 oct
[Hz] [dB] [dB] 1
100 59.3 1 70
125 60.5 63.6 @
160 55.0 T
200 55.1 3 ]
250 55.9 59.8 g 0
315 53.8 <
400 54.0 2
500 53.4 582 | £
630 52.9 Q
800 51.9 s 50
1000 | 499 552 | o
1250 48.8 s
1600 47.0 S
2000 452 503 | &
2500 43.6 g 40
3150 41.9 Ug)
4000 41.5 45.8
5000 39.4
6300 39.8 30
8000 37.0 42.9
10000 37.0
20
125 250 1000 2000 4000 8000
Frequency, f,Hz——
Sound power level Ly(A): 60.1 dB [re 1pW]
Name of test institute: DTI Date: 12-10-2023
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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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