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Objective
The objective of this report is to document the following:

The Seasonal Coefficient of Performance (SCOP) at low and high temperature application for
average and warmer climate according to EN 14825:2013. In order to calculate the SCOP,
tests were carried out at the part load conditions stated in the table on page 5 and 7.

SCOP test points at low temperature application for colder climate according to EN
14825:2013. Part load conditions are stated in the table on page 5.

- Test point (E) -20°C
- Test point (G) -15°C
- Test point (A) -7°C
- Test point (C) 7°C

SCOP test points at high temperature application for colder climate according to EN
14825:2013. Part load conditions are stated in the table on page 7.

- Test point (E) -17°C

- Test point (G) -15°C

The Seasonal Energy Efficiency Rate (SEER) for fan cooling and cooling floor according to EN
14825:2013. In order to calculate the SEER, tests were carried out at the part load conditions
stated in the table on page 9.

Rating condition tests at low temperature application for space heating according to EN
14511:2011

- Test point A7W35

- Test point A2W35

- Test point A-7W35

Additional performance tests for space heating according to EN 14511:2011
- Test point A7W60
- Test point A-7W60

Standard rating condition tests for space cooling according to EN 14511:2011
- Test point A35W18 (cooling floor)
- Test point A35W7 (fan cooling)

Sound power measurements of the outdoor unit as the variant of 10kW, 12kW and 14kW
according to EN 12102-1:2017
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Test conditions

SCOP test conditions for low temperature — EN 14825:2013

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.

Outdoor heat
: h Indoor heat exchanger
= Part Load Ratio exchanger
= Fixed _
F— in % Inlet dry (wet) bulb Variable outlet¢
= outlet
= temperature °C P °C
o C
<
Formula A w C Outc.ioor Exhaust air : all A w C
air climates
A ,{._7 ") 88 | n/a | 61 -7(-8) 20(12) a/35 a/34 n/a /30
(ldesignh “16]
2-16)/
B & 54 | 100 | 37 2(1 20(12 a/35 a/30 2 /35 /27
Tl 8 1 | v /30 | 2/35 | o/
c | 078 | s |l ga ]| 24| 7@ 20(12) /35 | as27 | ay31 | ay2s
[Tdusignh ‘16]
(+12-16) / : . :
D 15 29 11 12(11 20(12 a/35 a/24 a/26 a
G 10 (11) (2 | ¢ /24 | */26 | */24
E (TOL - 16) / (Tdesignn - 16) TOL 20(12) a/35 afb afb a/b
F (Tlliualt-m - 16) / [Tdt-.'-ignh = 16] Thivalent 20[1 2) a/ 35 a / © a ,(’ - a /r{-
(-15-16) / .
G 82 -15 20(12 a a
(Taesignn ~16) n/a | n/a (12) /35 n/a n/a /32
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

N

Y
“rrky o™

Climate Tdesignh [°C] Thivalent [°C] TOL [°C] Outlet Flow rate
temperature
Average -10 -10 -10 Variable Variable
Warmer 2 2 2 Variable Variable
o:‘\"\\‘_\ilzq/"/'z
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Compressor speed
(Hz)
Part load
condition
Average Warmer Colder
A 75 - 45
B 30 75 -
C 20 29 20
D 20 20 -
E(Tol) 80 75 80
F 80 75 -
G - - 80
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SCOP test conditions for high temperature — EN 14825:2013
Part load conditions for reference SCOP and reference SCOPon calculation of air to water units

for high 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

Climate Tdesignh [°C] Thivalent [°C] TOL [°C] Outlet Flow rate
temperature
Average -10 -7 -10 Variable Variable
Warmer 2 2 2 Variable Variable
o:‘\"\\‘_\ilzq/"/'z
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Compressor speed
(Hz)
Part load
condition
Average Warmer Colder
A 70 - -
B 31 65 -
Cc 20 32 -
D 20 20 -
E(Tol) 70 65 70
F 70 65 -
G - - 70
'S\\‘:_//;';_
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SEER test conditions for fan cooling and cooling floor — EN 14825:2013
Part load conditions for reference SEER and reference SEERon calculation of air to water units.

o:ig::;:::t Indoor heat exchanger
y Part load Fan coil application Cooling floor
Part load ratio et Airdrvbuly | Mietioutiet water temperatures | application
o o Inlet/outlet
temperature .
Fixed outlet | Variable outlet water
temperatures
% °C °C °C °C
A (35-16)/(Tdesignc -16) 100 35 1217 1217 23118
B (30-16)/(Tdesignc -16) 74 30 T 185 118
C (25-16)/(Tdesignc -16) 47 25 Gi& 110 118
D (20-16)/(Tdesignc -16) 21 20 AT "5 118
*  With the water flow rate as determined during *A" test for units with a fixed water flow rate or with a fixed delta T of 5 K for units with
a variable water flow rate.

Additional information

Compressor speed
(Hz)
Part load
condition
Fan coil Cooling floor

A 47 55

B 32 -

C - -

D 20 20
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Test conditions for rating tests — space heating - EN 14511:2011

Heat source Heat sink

Inlet Inlet Compressor

N* Inlet Outlet speed
dry bulb wet bulb temperature temperature (Hz)
temperature temperature (°C) (°C)

(°c) (°c)
1 7 6 30 35 60
2 2 1 30 35 75
3 -7 -8 30 35 80

Test conditions for additional performance tests — space heating - EN

14511:2011
Heat source Heat sink
Compressor
N* d InLeth Iltﬂ:tlb Inlet Outlet speed
t ry bu wet bu temperature temperature (Hz)
emperature temperature (°C) (°C)
(°C) (°C)
1 7 -8 52 60 60
2 -7 -8 52 60 70
g,
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Heat source Heat sink
Inlet Inlet Compressor
N dr nbeulb we;1 :ulb Inlet Outlet speed
Y temperature temperature (Hz)
temperature temperature (°C) (°C)
(°C) (°C)
1 35 - 23 18 40
2 35 - 12 7 40
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Test conditions for sound power measurements - EN 12102-1:2017

N# Test conditions Heat pump settings
Outdoor heat | Indoor heat
exchanger exchanger Compressor Fan speed Heating Heat pum
(dry bulb/ (inlet/ speed outdoor capacity vari':mt P
wet bulb) outlet) (Hz) (rpm) (kW)
(°C) (°C)
1E 7/6 47/55 23 690 4.73 10kwW
2M 7/6 30/35 70 690 17.0 10kwW
3N 7/6 47/55 31 400 6.45 10kw
4M 7/6 30/35 75 690 17.7 12kW
5N 7/6 47/55 37 400 7.8 12kw
6F 7/6 47/55 24 690 5.05 14kwW
7N 7/6 47/55 45 400 9.45 14kW
E) ErP LWA, M) Max LwA and N) Max LwA Night mode
S
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Test results

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

- EN 14825:2013

Model (Outdoor and indoor) Compress CS3400iAWS 14-T / Compress AWES 10 E
Air-to-water heat pump mono bloc N
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater Y
Reversible Y
Rated heat output?’ Prated 12 [kW]
Seasonal space heating energy Ns 178.3 [%]
efficiency scop 4.53 [-]
Average Climate|Tj=-15 °C Pdh - [kw]
- Tj=-7 °C Pdh 10.98 [kW]
Measured capacity for |Low Tj=2 °C Pdh 6.71 [kW]
heating for part load at |temperature Tj=7 °C Pdh 5.26 [kW]
outdoor temperature Tj |application Tj=12 °C Pdh 6.11 [kW]
Tj=bivalent temperature Pdh 11.49 [kW]
Tj=operation limit Pdh 11.49 [kW]
Average Climate|Tj=-15 °C COPd - [-]
- Tj=-7 °C COPd 2.73 [-]
Measured coefficient of |Low Tj=2 °C COPd 4.71 [-]
performance at outdoor |temperature Tj=7 °C COPd 5.42 [-]
temperature Tj application Tj=12 °C COPd 6.76 [-]
Tj=bivalent temperature COPd 2.54 [-]
Tj=operation limit COPd 2.54 [-]
Bivalent temperature Tbivalent -10 [°C]
Operation limit TOL -10 [°C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.98 [-]
o Off mode Porr 0.022 [kW]
Power consumption in Thermostat-off mode Pro 0.022 [KW]
modes other than active
mode Standby mode Psg 0.022 [kW]
Crankcase heater mode Pck 0.022 [kW]
Rated heat output P 0.00 [kW]
Supplementary heater?® Sup
upp i r Type of energy input Electrical
Capacity control Variable
i fl I Variabl
Other items ater flow contro ariable
Water flow rate -
Annual energy consumption | Que 5471 [kWh]
YFor 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, is equal to the supplementary capacity for heating, sup(Tj).
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Test results of SCOP test at high temperature - heating season average
- EN 14825:2013

Model (Outdoor and indoor) Compress CS3400iAWS 14-T / Compress AWES 10 E
Air-to-water heat pump mono bloc N
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater Y
Reversible Y
Rated heat output®’ Prated 12 [kw]
Seasonal space heating energy Ns 139.2 [%]
efficiency SCoP 3.56 [-]
Average Climate|Tj=-15 °C Pdh - [kW]
- Tj=-7 °C Pdh 10.26 [kW]
Measured capacity for |High Tj=2 °C Pdh 6.59 [kW]
heating for part load at |temperature Tj=7 °C Pdh 5.08 [kW]
outdoor temperature Tj |application Tj=12 °C Pdh 6.05 [kW]
Tj=bivalent temperature Pdh 9.04 [kW]
Tj=operation limit Pdh 9.04 [kW]
Average Climate|Tj=-15 °C COPd - [-]
- Tj=-7 °C COPd 2.10 [-]
Measured coefficient of |High Tj=2 °C COPd 3.60 [-]
performance at outdoor [temperature Tj=7 °C COPd 4.50 [-]
temperature Tj application Tj=12 °C COPd 5.62 [-]
Tj=bivalent temperature COPd 1.84 [-]
Tj=operation limit COPd 1.84 [-]
Bivalent temperature Tbivalent -10 [°C]
Operation limit TOL -10 [°C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.98 [-]
o Off mode Porr 0.022 [kW]
Power consumption |n' Thermostat-off mode Pro 0.022 [kW]
modes other than active
mode Standby mode Psg 0.022 [kW]
Crankcase heater mode Pck 0.022 [kW]
Rated heat output P 0.00 [kW]
Supplementary heater? Sup
upp i r Type of energy input Electrical
Capacity control Variable
. Water flow control Variable
Other items
Water flow rate -
Annual energy consumption | Que 6972 [kWh]
YFor 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, is equal to the supplementary capacity for heating, sup(Tj).
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Test results of SCOP test at low temperature - heating season warmer

- EN 14825:2013

Model (Outdoor and indoor)

Compress CS3400iAWS 14-T / Compress AWES 10 E

Air-to-water heat pump mono bloc N
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater Y
Reversible Y
Rated heat output®’ Pated 12 [kW]
Seasonal space heating energy Ns 232.1 [%]
efficiency SCOP 5.88 [-]
Warmer Climate|Tj=-15 °C Pdh - [kw]
- Tj=-7 °C Pdh - [kw]
Measured capacity for |Low Tj=2 °C Pdh 12.19 [kW]
heating for part load at |temperature Tj=7 °C Pdh 7.51 [kW]
outdoor temperature Tj |application Tj=12 °C Pdh 6.17 [kW]
Tj=bivalent temperature Pdh 12.19 [kW]
Tj=operation limit Pdh 12.19 [kW]
Warmer Climate|Tj=-15 °C COPd - [-]
_ Tj=-7 °C COPd - [-]
Measured coefficient of |Low Tj=2 °C COPd 3.16 [-]
performance at outdoor [temperature Tj=7 °C COPd 5.38 [-]
temperature Tj application Tj=12 °C COPd 7.10 [-]
Tj=bivalent temperature COPd 3.16 [-]
Tj=operation limit COPd 3.16 [-]
Bivalent temperature Tbivalent 2 [°C]
Operation limit TOL 2 [°C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.97 [-]
Off mode Poer 0.022 [kW]
Power consumption in 3
modes other than active Thermostat-off mode Pro 0.022 [kW]
mode Standby mode Psg 0.022 [kW]
Crankcase heater mode Pck 0.022 [kW]
Rated heat output P 0.00 [kW]
Suppl tary heater" =
uppiementary heater Type of energy input Electrical
Capacity control Variable
Other items Water flow control Variable
Water flow rate -
Annual energy consumption | Que 2728 [kWh]

YFor 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, is equal to the supplementary capacity for heating, sup(Tj).
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Test results of SCOP test at high temperature - heating season warmer

- EN 14825:2013

Model (Outdoor and indoor)

Compress CS3400iAWS 14-T / Compress AWES 10 E

Air-to-water heat pump mono bloc N
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater Y
Reversible Y
Rated heat output®’ Pated 12 [kW]
Seasonal space heating energy Ns 170.6 [%]
efficiency SCOP 4.34 [-]
Warmer Climate|Tj=-15 °C Pdh - [kw]
- Tj=-7 °C Pdh - [kW]
Measured capacity for |High Tj=2 °C Pdh 11.85 [kW]
heating for part load at |temperature Tj=7 °C Pdh 7.67 [kW]
outdoor temperature Tj |application Tj=12 °C Pdh 5.93 [kW]
Tj=bivalent temperature Pdh 11.85 [kW]
Tj=operation limit Pdh 11.85 [kW]
Warmer Climate|Tj=-15 °C COPd - [-]
_ Tj=-7 °C COPd - [-]
Measured coefficient of |High Tj=2 °C COPd 2.38 [-]
performance at outdoor [temperature Tj=7 °C COPd 3.75 [-]
temperature Tj application Tj=12 °C COPd 5.50 [-]
Tj=bivalent temperature COPd 2.38 [-]
Tj=operation limit COPd 2.38 [-]
Bivalent temperature Tbivalent 2 [°C]
Operation limit TOL 2 [°C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.98 [-]
Off mode Poer 0.022 [kW]
Power consumption in 3
modes other than active Thermostat-off mode Pro 0.022 [kW]
mode Standby mode Psg 0.022 [kW]
Crankcase heater mode Pck 0.022 [kW]
Rated heat output P 0.00 [kW]
Suppl tary heater" =
uppiementary heater Type of energy input Electrical
Capacity control Variable
Other items Water flow control Variable
Water flow rate -
Annual energy consumption | Que 3693 [kWh]

YFor 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, is equal to the supplementary capacity for heating, sup(Tj).
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Test results of SCOP test points at low temperature and colder climate
- EN 14825:2013

N* SCOP test points Test conditions Heating capacity [kW] COP
1 A A-7W30 7.62 3.56
2 C A7W25 5.26 5.45
3 E A-20W34.1 8.69 2.06
4 G A-15W32 10.18 2.42

Test results of SCOP test points at high temperature and colder climate
- EN 14825:2013

E e
relyy 1y

N# SCOP test points Test conditions Heating capacity [kW] CcoP

1 E A-17W50.7 7.41 1.59

2 G A-15W49 8.31 1.88
'S\‘\‘_:://;';_
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Test results of SEER test - fan cooling - EN 14825:2013

Model (Outdoor and indoor) Compress CS3400iAWS 14-T / Compress AWES 10 E
Air-to-water heat pump mono bloc N
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater Y
Reversible Y
Design load Pdesignc 6.42 [kW]
Seasonal efficiency SEER 2.90 [-]
Tj=35°C Pdc 6.42 [kW]
Measured capacity for Tj=30°C Pdc 4.96 [kW]
cooling for part load at |Fan cooling Tj=25 °C Pdc 2.98 [kW]
outdoor temperature Tj Tj=20 °C Pdc 2.48 [kW]
Tj=35°C EERd 2.32 [-]
:‘fz:;ﬁgdr::;r?gr _ Tj=30°C EERd 2.97 [-]
. Fan cooling Tj=25 °C EERd 3.39 [-]
cooling for part load at -
outdoor temperature Tj Tj=20 °C EERd 3.11 [-]
L. Off mode Porr 0.022 [kW]
:’no‘;';:;%c;';‘se:r:ﬁat:’:;ve Thermostat-off mode Pro 0.022 [kW]
mode Standby mode Psg 0.022 [kW]
Crankcase heater mode Pck 0.022 [kW]
Capacity control Variable
Water flow control Variable
Other items Water flow rate -
Degradation coefficient Cdc 0.97 [-]
Annual energy consumption QCE 775 [kWh]

e
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Test results of SEER test - cooling floor— EN 14825:2013

Model (Outdoor and indoor)

Compress CS3400iAWS 14-T / Compress AWES 10 E

Air-to-water heat pump mono bloc N
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater Y
Reversible Y
Design load Pdesignc 10 [kW]
Seasonal efficiency SEER 4.96 [-]
Tj=35°C Pdc 10.11 [kW]
Measured capacity for Tj=30°C Pdc 7.45 [kW]
cooling for part load at [Cooling floor  |Tj=25 °C Pdc 5.06 [kW]
outdoor temperature Tj Tj=20 °C Pdc 4,33 [kW]
Tj=35°C EERd 2.84 [-]
:fzzzﬁ’edr:;‘;r?gr Tj=30°C EERd 4.96 [-]
riclency Cooling floor  [Tj=25 °C EERd 5.73 [-]
cooling for part load at ———
outdoor temperature Tj Tj=20 °C EERd 6.64 [-]
L Off mode Pore 0.022 [kW]
Power consumption in Thermostat-off mode Pro 0.022 [kW]
modes other than active
mode Standby mode Psg 0.022 [kW]
Crankcase heater mode Pck 0.022 [kW]
Capacity control Variable
Water flow control Variable
Other items Water flow rate -
Degradation coefficient Cdc 0.97 [-]
Annual energy consumption QCE 706 [kWh]
jlacwrs 2 DANAK
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Test results for rating condition test - space heating - EN 14511:2011

N# Test conditions Heating capacity [kW] COoP
1 A7W35 14.58 4.28
2 A2W35 12.19 3.16
3 A-7W35 11.3 2.62

Test results for additional performance test - space heating - EN

14511:2011
N# Test conditions Heating capacity [kW] coP
1 A-7W60 9.16 1.71
2 A7W60 8.85 2.44

Test results for standard rating condition test — space cooling — EN

14511:2011
N# Test conditions Heating capacity [kW] CcoP
1 A35W18 7.98 3.48
2 A35W7 5.76 2.55
=
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Test results of sound power measurements - EN 12102-1:2017

N* | Heatpumpvariant |  Soundpower level LW(A) (weighted value)
1F 10kW 64.1 0.5
2M 10kwW 65.5 0.5
3N 10kW 54.6 0.5
4M 12kwW 68.1 1.0
5N 12kW 55.4 1.0
6F 14kwW 64.4 0.5
7N 14kW 58.4 1.0

E) ErP LWA, M) Max LwA and N) Max LwA Night mode
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Photo

Indoor unit rating plate

Indoor unit
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Outdoor unit rating plate Outdoor unit
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SCOP - detailed calculation

DANISH
TECHNOLOGICAL
INSTITUTE

Page 24 of 80
300-KLAB-21-027 rev. 1

Detailed SCOP calculation of low temperature and average climate
conditions - EN 14825:2013
Calculation of reference SCOP

SCDP:M+ Hrp x P. P::'m:cxpﬂhi Hep % Peg + Hopp % P,
SCOP,, TO TO 5B 5B CK CK OFF OFF
Where
Pdesign = Heating load of the building at design temperature, kW
Hhe = 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, Psa, Pcks Porr = Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively

Data for SCOP

Outdoor

tempera |Part load |Partload|Declared Declared |cdh CR COPbin

ture ratio capacity cop

r°a [%] [kw] [kw] [l [ [ [
A -7 88 10.62 10.98 2.73 0.99 1.00 273
B 2 54 6.46 6.71 471 0.98 1.00 4.71
C 7 35 4.15 5.26 5.42 0.98 0.79 5.39
D 12 15 1.85 6.11 6.76 0.98 0.30 6.40
E -10 100 12.00 11.49 2.54 1.00 1.00 2.54
F-BIV -10 100 12.00 11.49 2.54 1.00 1.00 2.54

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 0.022 0.022 0
Thermostat off 178 0.022 0 0
Standby 0 0.022 0.022 0
Crankcase heater 178 0.022 0 0
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Calculation Bin for SCOPon
Annual Net
Heat load |Electrical [backup Annual |Annual |[Net annual{annual
Bin (Outdoor Hours|Heat load covered by |backup |heater COPbin |heating |energy |heating power
temperature heat pump |heater |energyinput demand |input [capacity [input
[1 |[°C [h]  |[kwW] [kw] [kw] [kWh] [-] [kWh]  |[kWh] |[kWh] [kWh]
E/F-BIV 21 -10 1 12.00 11.49 0.00 0.00 2.54 12.00 4.72 12.00 4.72
22 -9 25 11.54 11.20 0.00 0.00 2.60 288.46( 110.80 288.46 110.80
23 -8 23 11.08 10.91 0.00 0.00 2.67 254.77 95.54 254.77 95.54
A 24 -7 24 10.62 10.62 0.00 0.00 273 254.77 93.32 254.77 93.32
25 -6 27 10.15 10.15 0.00 0.00 2.95 27415 92.93 27415 92.93
26 -5 68 9.69 9.69 0.00 0.00 317 659.08| 207.91 659.08 207.91
27 -4 91 9.23 9.23 0.00 0.00 339 840.00( 247.79 840.00 247.79
28 -3 89 8.77 8.77 0.00 0.00 3.61 780.46( 216.19 780.46 216.19
29 2| 165 8.31 8.31 0.00 0.00 3.83| 1370.77| 357.90 1370.77 357.90
30 -1 173 7.85 7.85 0.00 0.00 405/ 1357.38| 335.16 1357.38 335.16
31 0| 240 7.38 7.38 0.00 0.00 427\ 177231 415.06 1772.31 415.06
32 1 280 6.92 6.92 0.00 0.00 4.49| 193846 431.73 1938.46 431.73
B 33 2| 320 6.46 6.46 0.00 0.00 471| 2067.69| 439.00 2067.69 439.00
34 3| 357 6.00 6.00 0.00 0.00 4.85| 2142.00| 442.06 2142.00 442.06
35 4| 356 5.54 5.54 0.00 0.00 498 1971.69| 395.84 1971.69 395.84
36 5 303 5.08 5.08 0.00 0.00 5.12| 1538.31| 300.66 1538.31 300.66
37 6| 330 4.62 4.62 0.00 0.00 5.25| 1523.08| 290.00 1523.08 290.00
(o 38 7| 326 4.15 4.15 0.00 0.00 5.39| 1354.15| 251.35 1354.15 251.35
39 8| 348 3.69 3.69 0.00 0.00 5.59| 1284.92| 229.86 1284.92 229.86
40 9] 335 3.23 323 0.00 0.00 579| 108231 186.84 1082.31 186.84
4 10 315 277 277 0.00 0.00 6.00 87231 145.50 872.31 145.50
42 11 215 2.31 2.31 0.00 0.00 6.20 496.15 80.06 496.15 80.06
D 43 12 169 1.85 1.85 0.00 0.00 6.40 312.00f 48.75 312.00 48.75
44 13 151 1.38 1.38 0.00 0.00 6.60 209.08 31.67 209.08 31.67
45 14 105 0.92 0.92 0.00 0.00 6.81 96.92 14.24 96.92 14.24
46 15 74 0.46 0.46 0.00 0.00 7.01 34.15 4.87 34.15 4.87
SUM 24787.38 5469.77 24787.38 5469.77
SCOPon 4.53 SCOPnet 4.53
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Detailed SCOP calculation of high temperature and average climate
conditions — EN 14825:2013

Calculation of reference SCOP

Where
I:’design =
Hhe =

SCOP =

HTo, HSB, HCK, HOFF =

Pro, Psgs Pcks Porr =

Paesignn X Hye

P % H
s —"%+ Hro X Pro + Hsg X Psp + Hcx X Pcx + Horr X Pors

SCOP,,

Heating load of the building at design temperature, kW
Number of equivalent heating hours, 2066 h

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

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

Data for SCOP

Outdoor

tempera [Part load |Partload|Declared Declared |cdh CR COPbin

ture ratio capacity cop

[°cl [%] [kw] kW] [ [ [ [
A -7 88 10.62 10.26 2.10 1.00 1.00 2.10
B 2 54 6.46 6.59 3.60 0.99 1.00 3.60
C 7 35 415 5.08 4.50 0.98 0.82 4.48
D 12 15 1.85 6.05 5.62 0.98 0.31 5.37
E -10 100 12.00 9.04 1.84 1.00 1.00 1.84
F-BIV -10 100 12.00 9.04 1.84 1.00 1.00 1.84

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

Hours |input

Power

Applied
to SCOP
calculati [Energy

on consumptio

[h] [kW] [kW] n [kWh]
Off mode 0 0.022 0.022 0
Thermostat off 178 0.022 0 0
Standby 0 0.022 0.022 0
Crankcase heater 178 0.022 0 0
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Calculation Bin for SCOPon
Annual Net
Heat load |Electrical |backup Annual [Annual [Net annual|annual
Bin |Outdoor Hours|Heat load |covered by |backup |heater COPbin |heating |energy |heating power
temperature heat pump |heater |energyinput demand |[input |[capacity |input
[1 |[°A [h] [kw] [kw] [kw] [kWh] [-] [kWh] [kWh] [[kWh] [kWh]
| E/F-BIV 21 -10 1 12.00 9.04 0.00 0.00 1.84 12.00 6.52 12.00 6.52
22 9 25 11.54 9.45 0.00 0.00 1.93 288.46| 149.72 288.46 149.72
23 -8 23 11.08 9.85 0.00 0.00 2.01 254.77| 126.54 254.77 126.54
| A 24 -7 24 10.62 10.26 0.00 0.00 2.10 254.77| 121.32 254.77 121.32
25 -6 27 10.15 9.84 0.00 0.00 227 274.15| 120.95 27415 120.95
26 -5 68 9.69 9.42 0.00 0.00 243 659.08| 270.85 659.08 270.85
27 -4 91 9.23 8.99 0.00 0.00 2.60 840.00| 323.08 840.00 323.08
28 -3 89 8.77 8.57 0.00 0.00 2.77 780.46| 282.09 780.46 282.09
29 22| 165 8.31 8.15 0.00 0.00 293 1370.77| 467.31 1370.77 467.31
30 -1 173 7.85 7.73 0.00 0.00 3.10( 1357.38| 437.87 1357.38 437.87
31 0 240 7.38 7.31 0.00 0.00 3.27( 177231 54254 1772.31 542.54
32 1 280 6.92 6.88 0.00 0.00 343 1938.46| 564.60 1938.46 564.60
B 33 2| 320 6.46 6.46 0.00 0.00 3.60| 2067.69| 57436 2067.69 574.36
34 3| 357 6.00 6.00 0.00 0.00 3.78| 2142.00| 567.25 2142.00 567.25
35 4/ 356 5.54 5.54 0.00 0.00 3.95[ 1971.69| 498.88 1971.69 498.88
36 5 303 5.08 5.08 0.00 0.00 413| 153831 372.62 1538.31 372.62
37 6| 330 4.62 4.62 0.00 0.00 430| 1523.08| 353.34 1523.08 353.84
C 38 7| 326 4.15 415 0.00 0.00 448| 1354.15| 302.23 1354.15 302.23
39 8| 348 3.69 3.69 0.00 0.00 4.66| 1284.92| 275.83 1284.92 275.83
40 9 335 3.23 3.23 0.00 0.00 4.84| 1082.31| 223.79 1082.31 223.79
41 10 315 277 2.77 0.00 0.00 5.01 87231 173.96 872.31 173.96
42 1| 215 2.31 2.31 0.00 0.00 519  496.15| 9556 496.15 95.56
D 43 12| 169 1.85 1.85 0.00 0.00 5.37 31200, 58.10 312.00 58.10
44 131 151 138 138 0.00 0.00 5.55 209.08| 37.68 209.08 37.68
45 14| 105 0.92 0.92 0.00 0.00 5.73 96.92 16.93 96.92 16.93
46 15 74 0.46 0.46 0.00 0.00 5.90 34.15 5.79 34.15 5.79
SUM 2478738 6970.21 24787.38 6970.21
SCOPon 3.56 SCOPnet 3.56
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Detailed SCOP calculation of low temperature and warmer climate
conditions - EN 14825:2013

Calculation of reference SCOP

Where

Pdesign =
Hhe =

SCOP =

Hro, HSB, HCK, Horr =

Pros Psgs Pcks Porr =

Paesigni * Hye

P % H,
—dezignh’ TR | o Prg+ Hgg % Psg + Heg % Peg+ Hppp % Pogr

SCOP,,

Heating load of the building at design temperature, kW
Number of equivalent heating hours, 1336 h

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

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

Data for SCOP

Outdoor

tempera |Part load |Partload|Declared Declared |cdh CR COPbin

ture ratio capacity cop

[°ql [%] kW] [kw] [] [ [ [
B 2 100 12.00 12.19 3.16 0.99 1.00 3.16
C 7 64 7.71 7.51 5.38 0.98 1.00 5.38
D 12 29 343 6.17 7.10 0.97 0.56 6.96
E 2 100 12.00 12.19 3.16 0.99 1.00 3.16
F-BIV 2 100 12.00 12.19 3.16 0.99 1.00 3.16

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

Hours |input

Power

Applied
to SCOP
calculati |[Energy

on consumptio

[h] [kW] [kW] n [KWh]
Off mode 0 0.022 0.022 0
Thermostat off 754 0.022 0 0
Standby 0 0.022 0.022 0
Crankcase heater 754 0.022 0 0
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Calculation Bin for SCOPon
Annual Net
Heat load |Electrical |backup Annual |Annual [Net annual|annual
Bin [Outdoor Hours|Heat load [covered by |backup |heater COPbin |heating |energy |heating power
temperature heat pump |heater |energyinput demand |[input |capacity [input
[1 |[°C] [h] [kw] [kw] [kw] [kWh] [-] [kWh] [kWh] |[kWh] [kWh]
B/E/F-BIV 33 2 3 12.00 12.00 0.00 0.00 3.16 36.00 11.39 36.00 11.39
34 3 22 11.14 11.10 0.00 0.00 3.60 24514 68.02 245.14 68.02
35 4 63 10.29 10.20 0.00 0.00 4.05 648.00| 160.08 648.00 160.08
36 5 63 943 9.31 0.00 0.00 4.49 594.00( 132.24 594.00 132.24
37 6| 175 8.57 8.41 0.00 0.00 494 1500.00f 303.89 1500.00 303.89
o 38 7| 162 7.71 7.51 0.00 0.00 538| 1249.71| 23229 1249.71 232.29
39 8| 259 6.86 6.69 0.00 0.00 570/ 1776.00| 311.81 1776.00 311.81
40 9] 360 6.00 5.88 0.00 0.00 6.01| 2160.00| 359.30 2160.00 359.30
11 10| 428 5.14 5.06 0.00 0.00 6.33| 2201.14| 347.87 2201.14 347.87
42 111 430 4.29 4.24 0.00 0.00 6.64| 1842.86| 277.40 1842.86 277.40
D 43 12| 503 3.43 3.43 0.00 0.00 6.96| 1724.57| 247.81 1724.57 247.81
44 13 444 2.57 2.61 0.00 0.00 727 1141.71] 156.94 1141.71 156.94
45 14| 384 1.71 1.80 0.00 0.00 7.59 658.29 86.72 658.29 86.72
46 15 294 0.86 0.98 0.00 0.00 7.91 252,00 31.87 252.00 31.87
SUM 16029.43 2727.63 16029.43 2727.63
SCOPon 5.88 SCOPnet 5.88
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Detailed SCOP calculation of high temperature and warmer climate
conditions - EN 14825:2013

Calculation of reference SCOP

Where
Pdesign =
Hhe =

Hro, HSB, HCK, Horr =

Pros Psg, Pk Porr =

SCOP =

Paesignh * Hpe

P » H
HCSEEHH he
+ Hyg % Prg + Hgg % Psg + Heg % Py + Hopp X Pogg

SCOP,,

Heating load of the building at design temperature, kW
Number of equivalent heating hours, 1336 h

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

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

Data for SCOP

Outdoor

tempera |Part load |Partload|Declared Declared |cdh CR COPbin

ture ratio capacity cop

[°Cl [%] [kw] [kw] [ [ [ [
B 2 100 12.00 11.85 2.38 1.00 1.00 2.38
C 7 64 7.7 7.67 3.75 0.99 1.00 3.75
D 12 29 343 5.93 5.50 0.98 0.58 5.42
E 2 100 12.00 11.85 2.38 1.00 1.00 2.38
F-BIV 2 100 12.00 11.85 2.38 1.00 1.00 2.38

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 0.022 0.022 0
Thermostat off 754 0.022 0 0
Standby 0 0.022 0.022 0
Crankcase heater 754 0.022 0 0
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Calculation Bin for SCOPon
Annual Net
Heat load |Electrical |backup Annual |Annual [Net annual|annual
Bin [Outdoor Hours|Heat load [covered by |backup |heater COPbin |heating |energy |heating power
temperature heat pump |heater |energyinput demand |[input |capacity [input
[1 |[°C] [h] [kw] [kw] [kw] [kWh] [-] [kWh] [kWh] |[kWh] [kWh]
B/E/F-BIV 33 2 3 12.00 11.85 0.00 0.00 2.38 36.00 15.13 36.00 15.13
34 3 22 11.14 11.01 0.00 0.00 2.65 24514 92.37 245.14 92.37
35 4 63 10.29 10.18 0.00 0.00 293 648.00| 221.31 648.00 221.31
36 5 63 943 9.34 0.00 0.00 3.20 594.00/ 185.51 594.00 185.51
37 6| 175 8.57 8.51 0.00 0.00 3.48| 1500.00( 431.53 1500.00 431.53
o 38 7| 162 7.71 7.67 0.00 0.00 3.75| 1249.71| 333.26 1249.71 333.26
39 8| 259 6.86 6.82 0.00 0.00 4.08| 1776.00| 434.88 1776.00 434.88
40 9] 360 6.00 5.97 0.00 0.00 4.42| 2160.00| 488.94 2160.00 488.94
11 10| 428 5.14 5.13 0.00 0.00 475| 2201.14| 463.24 2201.14 463.24
42 111 430 4.29 4.28 0.00 0.00 5.09| 1842.86| 362.38 1842.86 362.38
D 43 12| 503 3.43 3.43 0.00 0.00 542| 172457| 31823 1724.57 318.23
44 13| 444 2.57 2.58 0.00 0.00 575 1141.71| 198.45 1141.71 198.45
45 14| 384 1.71 1.73 0.00 0.00 6.09 658.29| 108.15 658.29 108.15
46 15 294 0.86 0.88 0.00 0.00 6.42 252.00) 39.25 252.00 39.25
SUM 16029.43 3692.61 16029.43 3692.61
SCOPon 4.34 SCOPnet 434




Detailed SEER calculation of fan cooling — EN 14825:2013

Calculation of reference SEER

Pdesignc X HCE

DANISH
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SEER = Paesigne X Hcg
W"‘Hm X Prg X Hsp X Psp + Heg X Py + Hopp X Porr
Where
Pgesigne = Cooling load of the building at design temperature, kW
Hee = Number of equivalent heating hours, 350 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, Pses Peks Porr = Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively
Data for SEER
Outdoor
tempera |Part load |Partload|Declared Declared |cdc CR EERbin
ture ratio capacity EER
[°C] [%] [kw] [kw] [ [ [ [
A 35 100 6.42 6.42 232 0.99 1.00 2.32
B 30 74 473 4.96 297 0.99 1.00 297
C 25 47 3.04 2.98 3.39 0.97 1.00 3.39
D 20 21 135 248 3.1 0.97 0.54 3.04

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 0.022 0.022 0
Thermostat off 221 0.022 0 0
Standby 2142 0.022 0.022 47.124
Crankcase heater 2672 0.022 0 0
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Cooling Annual |Annual
Bin [Outdoor Hours|load EERbin cooling [energy
temperature demand [input
[1 [[°C] [h] [kw] [-] [kWh] [kwh]
1 17| 205 0.34 3.04 69.27 22.79
2 18| 227 0.68 3.04 153.40 50.46
3 19| 225 1.01 3.04 228.08 75.03
D 4 20 225 1.35 3.04 304.11 100.04
5 21| 216 1.69 3.1 364.93 117.34
6 22 215 2.03 3.18 435.88 137.07
7 23| 218 2.37 3.25 515.63 158.65
8 24 197 2.70 3.32 532.52 160.40
o 9 25| 178 3.04 339 541.31 159.68
10 26| 158 3.38 3.31 533.87 161.49
1 27| 137 3.72 322 509.21 158.04
12 28| 109 4.05 3.14 441.97 140.84
13 29 88 4.39 3.05 386.55 126.57
B 14 30 63 4.73 297 298.02 100.34
15 31 39 5.07 2.84 197.67 69.60
16 32 31 5.41 271 167.60 61.84
17 33 24 5.74 2.58 137.86 53.43
18 34 17 6.08 245 103.40 4220
A 19 35 13 6.42 232 83.46 35.97
20 36 9 6.76 232 60.82 26.22
21 37 4 7.10 2.32 28.38 12.23
22 38 3 743 232 22.30 9.61
23 39 1 7.77 232 7.77 335
24 40 0 8.1 232 0.00 0.00
SUM 6124.00 1983.21
SEERon 3.09
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Detailed SEER calculation of cooling floor - EN 14825:2013

Calculation of reference SEER

Pdesignc X HCE'

SEER = Paesigne X Hce
TRM"’HTO X Pro X Hsp X Psp + Hcg X Peg + Hopp X Porp
Where
Pgesigne = Cooling load of the building at design temperature, kW
Hee = Number of equivalent cooling hours, 350 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
Pros Pses Pcks Porr = Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively
Data for SEER
Outdoor
tempera |Partload |Partload|Declared Declared |cdc CR EERbin
ture ratio capacity EER
[°Cl] [%] [kw] [kw] [ [-1 [ [-1
A 35 100 10.00 10.11 2.84 0.99 1.00 2.84
B 30 74 7.37 7.45 4.96 0.99 1.00 4.96
C 25 47 474 5.06 5.73 0.98 1.00 573
D 20 21 2.1 433 6.64 0.97 0.49 6.41

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

Applied
to SEER
Power calculati [Energy
Hours |input on consumptio
[h] [kwW] [kW] n [kWh]
Off mode 0 0.022 0.022 0
Thermostat off 221 0.022 0 0
Standby 2142 0.022 0.022 47.124
Crankcase heater 2672 0.022 0 0

Ny
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Cooling Annual |Annual
Bin [Outdoor Hours|load EERbin cooling [energy
temperature demand [input
[1 [[°C] [h] [kw] [-] [kWh] [kwh]
1 17| 205 0.53 6.41 107.89 16.83
2 18| 227 1.05 6.41 238.95 37.27
3 19| 225 1.58 6.41 355.26 55.41
D 4 20 225 2.11 6.41 473.68 73.88
5 21| 216 2.63 6.28 568.42 90.58
6 22 215 3.16 6.14 678.95 110.60
7 23| 218 3.68 6.00 803.16 133.80
8 24 197 4.21 5.87 829.47 141.40
o 9 25| 178 4.74 5.73 843.16 147.15
10 26| 158 5.26 5.58 831.58 149.14
11 27 137 5.79 5.42 793.16 146.29
12 28| 109 6.32 5.27 688.42 130.68
13 29 88 6.84 5.11 602.11 117.74
B 14 30 63 7.37 4.96 464.21 93.59
15 31 39 7.89 4.54 307.89 67.88
16 32 31 8.42 4.11 261.05 63.49
17 33 24 8.95 3.69 214.74 58.23
18 34 17 9.47 3.26 161.05 49.34
A 19 35 13 10.00 2.84 130.00 45.77
20 36 9 10.53 2.84 94.74 33.36
21 37 4 11.05 2.84 44.21 15.57
22 38 3 11.58 2.84 34.74 12.23
23 39 1 12.11 2.84 12.11 4.26
24 40 0 12.63 2.84 0.00 0.00
SUM 9538.95 1794.47
SEERon 532
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Detailed test results
Detailed SCOP test results - low temperature application and average

climate conditions - EN 14825:2013
Detailed result for 'EN 14825:2013' Average Low (A) A-7/W34

Tested according to: EN 14825:2013
Climate zone: Average
Temperature application: Low
Condition name: A
Condition temperature: °C 2
Part load: % 54%
Chosen Thivalent °C -10
Tdesign °C -10
Pdesign kW 12.00
Heating demand: kW 6.46
CR: - 1
Minimum flow reached: - No
Measurement type: Transient
Data treatment according to EN14511-3:2011 Annex C

Integrated circulation pump: Yes

Corrected for power input of liquid pumps (Final result)

Heating capacity kW 10.98
COP - 2.73
Power consumption kW 4.01
Measured

Heating capacity kW 11.02
CoP - 2.72
Power consumption kW 4.06

During heating

Air temperature dry bulb °C -7.0
Air temperature wet bulb °C -8.0
Inlet temperature °C 29.0
Outlet temperature °C 34.1
Outlet temperature (Time averaged) °C 32.0
Flow I/h 1992
Circulation pump
Measured: Static differential pressure, liquid pump mbar 381
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.044
e,
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Detailed result for 'EN 14825:2013' Average Low (B) A2/W30

Tested according to:

EN 14825:2013

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 12.00
Heating demand: kW 6.46
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kw 6.71
COP - 4.71
Power consumption kW 1.42
Measured
Heating capacity kW 6.74
COP - 4.63
Power consumption kW 1.45
During heating
Air temperature dry bulb °C 2.2
Air temperature wet bulb °C 1.1
Inlet temperature °C 25.0
Outlet temperature °C 30.0
Outlet temperature (Time averaged) °C 30.0
Flow I/h 1150
Circulation pump
Measured: Static differential pressure, liquid pump mbar 234
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.031
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Detailed result for 'EN 14825:2013' Average Low (C) A7/W27

Tested according to:

EN 14825:2013

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 12.00
Heating demand: kW 4.15
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 5.26
COP - 5.42
Power consumption kW 0.97
Measured
Heating capacity kW 5.28
COP - 5.30
Power consumption kW 1.00
During heating
Air temperature dry bulb °C 7.0
Air temperature wet bulb °C 6.0
Inlet temperature °C 23.0
Outlet temperature °C 28.1
Outlet temperature (Time averaged) °C 27.0
Flow I/h 908
Circulation pump
Measured: Static differential pressure, liquid pump mbar 215
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.026
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Detailed result for 'EN 14825:2013' Average Low (D) A12/W24

Tested according to:

EN 14825:2013

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 12.00
Heating demand: kW 1.85
CR: - 0
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kw 6.11
COP - 6.76
Power consumption kw 0.90
Measured
Heating capacity kW 6.14
COP - 6.58
Power consumption kW 0.93
During heating
Air temperature dry bulb °C 12.0
Air temperature wet bulb °C 11.0
Inlet temperature °C 22.5
Outlet temperature °C 27.5
Outlet temperature (Time averaged) °C 24.0
Flow I/h 1057
Circulation pump
Measured: Static differential pressure, liquid pump mbar 173
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.029

]

flaswer S DANAK

Test Rea. nr



DANISH
TECHNOLOGICAL
INSTITUTE

Page 40 of 80
300-KLAB-21-027 rev. 1

Detailed result for 'EN 14825:2013' Average Low (E and F) A-10/W35

Tested according to:

EN 14825:2013

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 12.00
Heating demand: kW 12.00
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 11.49
COP - 2.54
Power consumption kW 4.53
Measured
Heating capacity kW 11.54
COP - 2.52
Power consumption kW 4.57
During heating
Air temperature dry bulb °C -10.0
Air temperature wet bulb °C -11.1
Inlet temperature °C 30.0
Outlet temperature °C 35.0
Outlet temperature (Time averaged) °C 35.0
Flow I/h 1994
Circulation pump
Measured: Static differential pressure, liquid pump mbar 384
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.044

]

flaswer S DANAK

Test Rea. nr



DANISH
TECHNOLOGICAL
INSTITUTE

Page 41 of 80
300-KLAB-21-027 rev. 1
Detailed SCOP test results - high temperature application and average
climate conditions - EN 14825:2013
Detailed result for 'EN 14825:2013' Average High (A) A-7/W52

Tested according to: EN 14825:2013
Climate zone: Average
Temperature application: High
Condition name: A
Condition temperature: °C -7
Part load: % 88%
Chosen Thivalent °C -7
Tdesign °C -10
Pdesign kW 12.00
Heating demand: kw 10.62
CR: - 1
Minimum flow reached: - No
Measurement type: Transient
Data treatment according to EN14511-3:2011 Annex C

Integrated circulation pump: Yes

Corrected for power input of liquid pumps (Final result)

Heating capacity kW 10.26
CoP - 2.10
Power consumption kW 4.90
Measured

Heating capacity kw 10.29
CoP - 2.09
Power consumption kw 4.93

During heating

Air temperature dry bulb °C -6.8
Air temperature wet bulb °C -7.9
Inlet temperature °C 44.0
Outlet temperature °C 51.2
Outlet temperature (Time averaged) °C 51.2
Flow I/h 1137
Circulation pump
Measured: Static differential pressure, liquid pump mbar 235
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.030
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Detailed result for 'EN 14825:2013' Average High (B) A2/W42

Tested according to:

EN 14825:2013

Climate zone: Average
Temperature application: High
Condition name: B
Condition temperature: °C 2
Part load: % 54%
Chosen Thivalent °C -7
Tdesign °C -10
Pdesign kw 12.00
Heating demand: kW 6.46
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 6.59
COP - 3.60
Power consumption kW 1.83
Measured
Heating capacity kW 6.61
COP - 3.57
Power consumption kW 1.85
During heating
Air temperature dry bulb °C 2.1
Air temperature wet bulb °C 1.1
Inlet temperature °C 34.0
Outlet temperature °C 42.1
Outlet temperature (Time averaged) °C 42.1
Flow I/h 708
Circulation pump
Measured: Static differential pressure, liquid pump mbar 130
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.022
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Detailed result for 'EN 14825:2013' Average High (C) A7/W36

Tested according to:

EN 14825:2013

Climate zone: Average
Temperature application: High
Condition name: C
Condition temperature: °C 7
Part load: % 35%
Chosen Thivalent °C -7
Tdesign °C -10
Pdesign kw 12.00
Heating demand: kW 4.15
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 5.08
COP - 4.50
Power consumption kw 1.13
Measured
Heating capacity kW 5.10
COoP - 4.45
Power consumption kW 1.15
During heating
Air temperature dry bulb °C 7.0
Air temperature wet bulb °C 5.9
Inlet temperature °C 29.4
Outlet temperature °C 37.5
Outlet temperature (Time averaged) °C 36.0
Flow I/h 544
Circulation pump
Measured: Static differential pressure, liquid pump mbar 268
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.018
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Detailed result for 'EN 14825:2013' Average High (D) A12/W30

Tested according to:

EN 14825:2013

Climate zone: Average
Temperature application: High
Condition name: D
Condition temperature: °C 12
Part load: % 15%
Chosen Thivalent °C -7
Tdesign °C -10
Pdesign kw 12.00
Heating demand: kW 1.85
CR: - 0
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 6.05
COP - 5.62
Power consumption kW 1.08
Measured
Heating capacity kW 6.07
COoP - 5.54
Power consumption kW 1.10
During heating
Air temperature dry bulb °C 12.0
Air temperature wet bulb °C 11.0
Inlet temperature °C 27.1
Outlet temperature °C 36.7
Outlet temperature (Time averaged) °C 30.0
Flow I/h 550
Circulation pump
Measured: Static differential pressure, liquid pump mbar 268
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.019
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Detailed result for 'EN 14825:2013' Average High (E and F) A-10/W55

Tested according to:

EN 14825:2013

Climate zone: Average
Temperature application: High
Condition name: EandF
Condition temperature: °C -10
Part load: % 100%
Chosen Thivalent °C -7
Tdesign °C -10
Pdesign kw 12.00
Heating demand: kW 12.00
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 9.04
COP - 1.84
Power consumption kw 493
Measured
Heating capacity kW 9.07
COP - 1.83
Power consumption kW 4.95
During heating
Air temperature dry bulb °C -10.0
Air temperature wet bulb °C -10.9
Inlet temperature °C 47.0
Outlet temperature °C 54.8
Outlet temperature (Time averaged) °C 54.8
Flow I/h 1018
Circulation pump
Measured: Static differential pressure, liquid pump mbar 243
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.028
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Detailed SCOP test results - low temperature application and warmer

climate conditions - EN 14825:2013

Detailed result for 'EN 14825:2013' Warmer Low (B, E&F) A2/W35

Tested according to:

EN 14825:2013

(7

AT
AR

Climate zone: Warmer
Temperature application: Low
Condition name: B, E&F
Condition temperature: °C 12
Part load: % 29%
Chosen Thivalent °C 2
Tdesign °C 2
Pdesign kW 12.00
Heating demand: kw 3.43
CR: - 0
Minimum flow reached: - No
Measurement type: Transient
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 12.19
COP - 3.16
Power consumption kW 3.85
Measured
Heating capacity kw 12.24
COP - 3.13
Power consumption kw 3.91
During heating
Air temperature dry bulb °C 2.2
Air temperature wet bulb °C 0.7
Inlet temperature °C 30.0
Outlet temperature °C 35.2
Outlet temperature (Time averaged) °C 31.5
Flow I/h 2501
Circulation pump
Measured: Static differential pressure, liquid pump mbar 236
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.051
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Detailed result for 'EN 14825:2013' Warmer Low (C) A7/W31

Tested according to:

EN 14825:2013

Climate zone: Warmer
Temperature application: Low
Condition name: C
Condition temperature: °C 12
Part load: % 29%
Chosen Thivalent °C 2
Tdesign °C 2
Pdesign kw 12.00
Heating demand: kW 3.43
CR: - 0
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kw 7.51
COP - 5.38
Power consumption kw 1.40
Measured
Heating capacity kW 7.54
COP - 5.28
Power consumption kW 1.43
During heating
Air temperature dry bulb °C 7.0
Air temperature wet bulb °C 6.0
Inlet temperature °C 26.0
Outlet temperature °C 30.9
Outlet temperature (Time averaged) °C 28.2
Flow I/h 1316
Circulation pump
Measured: Static differential pressure, liquid pump mbar 126
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.033
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Detailed result for 'EN 14825:2013' Warmer Low (D) A12/W26

Tested according to:

EN 14825:2013

Climate zone: Warmer
Temperature application: Low
Condition name: D
Condition temperature: °C 12
Part load: % 29%
Chosen Thivalent °C 2
Tdesign °C 2
Pdesign kw 12.00
Heating demand: kW 3.43
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kw 6.17
COP - 7.10
Power consumption kW 0.87
Measured
Heating capacity kW 6.20
COoP - 6.90
Power consumption kW 0.90
During heating
Air temperature dry bulb °C 12.0
Air temperature wet bulb °C 11.0
Inlet temperature °C 23.2
Outlet temperature °C 28.2
Outlet temperature (Time averaged) °C 26.0
Flow I/h 1057
Circulation pump
Measured: Static differential pressure, liquid pump mbar 173
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.029
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Detailed SCOP test results - high temperature application and warmer

climate conditions - EN 14825:2013

Detailed result for 'EN 14825:2013' Warmer High (B) A2/W55

Tested according to:

EN 14825:2013

(7

AT
AR

Climate zone: Warmer
Temperature application: High
Condition name: B
Condition temperature: °C 2
Part load: % 100%
Chosen Thivalent °C 2
Tdesign °C 2
Pdesign kW 12.00
Heating demand: kw 12.00
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 11.85
CoP - 2.38
Power consumption kW 4.98
Measured
Heating capacity kw 11.88
COP - 2.37
Power consumption kw 5.01
During heating
Air temperature dry bulb °C 2.1
Air temperature wet bulb °C 0.9
Inlet temperature °C 47.0
Outlet temperature °C 55.1
Outlet temperature (Time averaged) °C 55.1
Flow I/h 1282
Circulation pump
Measured: Static differential pressure, liquid pump mbar 88
Used in calculation: Static differential pressure, liquid pump mbar 88
Correction of power input, liquid pump kw 0.030
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Detailed result for 'EN 14825:2013' Warmer High (C) A7/W46

Tested according to:

EN 14825:2013

Climate zone: Warmer
Temperature application: High
Condition name: C
Condition temperature: °C 12
Part load: % 29%
Chosen Thivalent °C 2
Tdesign °C 2
Pdesign kw 12.00
Heating demand: kW 3.43
CR: - 0
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 7.67
CoP - 3.75
Power consumption kW 2.04
Measured
Heating capacity kW 7.69
COP - 3.72
Power consumption kW 2.07
During heating
Air temperature dry bulb °C 6.7
Air temperature wet bulb °C 6.0
Inlet temperature °C 38.0
Outlet temperature °C 46.0
Outlet temperature (Time averaged) °C 41.6
Flow I/h 837
Circulation pump
Measured: Static differential pressure, liquid pump mbar 256
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.025
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Detailed result for 'EN 14825:2013' Warmer High (D) A12/W34

Tested according to:

EN 14825:2013

Climate zone: Warmer
Temperature application: High
Condition name: D
Condition temperature: °C 12
Part load: % 29%
Chosen Thivalent °C 2
Tdesign °C 2
Pdesign kw 12.00
Heating demand: kW 3.43
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 5.93
CoP - 5.50
Power consumption kW 1.08
Measured
Heating capacity kW 5.95
COP - 5.42
Power consumption kW 1.10
During heating
Air temperature dry bulb °C 12.0
Air temperature wet bulb °C 11.0
Inlet temperature °C 29.4
Outlet temperature °C 37.5
Outlet temperature (Time averaged) °C 34.1
Flow I/h 638
Circulation pump
Measured: Static differential pressure, liquid pump mbar 151
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.021
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Detailed SCOP test results - low temperature application and colder

climate conditions - EN 14825:2013

Detailed result for 'EN 14825:2013' Colder Low (A) A-7/W30

Tested according to:

EN 14825:2013

(7

AT
AR

Climate zone: Colder
Temperature application: Low
Condition name: A
Condition temperature: °C -7
Part load: % 61%
Chosen Thivalent °C N/A
Tdesign °C -22
Pdesign kw 12.00
Heating demand: kW 7.26
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 7.62
COP - 3.56
Power consumption kw 2.14
Measured
Heating capacity kW 7.65
COP - 3.52
Power consumption kW 2.18
During heating
Air temperature dry bulb °C -7.0
Air temperature wet bulb °C -8.1
Inlet temperature °C 25.0
Outlet temperature °C 30.0
Outlet temperature (Time averaged) °C 30.0
Flow I/h 1320
Circulation pump
Measured: Static differential pressure, liquid pump mbar 219
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.034
x‘\\w”z
G
llacwis S DANAK

Test Rea. nr



DANISH
TECHNOLOGICAL
INSTITUTE

Page 53 of 80
300-KLAB-21-027 rev. 1

Detailed result for 'EN 14825:2013' Colder Low (C) A7/W25

Tested according to:

EN 14825:2013

Climate zone: Colder
Temperature application: Low
Condition name: C
Condition temperature: °C 7
Part load: % 24%
Chosen Thivalent °C N/A
Tdesign °C -22
Pdesign kw 12.00
Heating demand: kW 2.84
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 5.26
CoP - 5.45
Power consumption kW 0.97
Measured
Heating capacity kw 5.29
COP - 5.33
Power consumption kw 0.99
During heating
Air temperature dry bulb °C 7.0
Air temperature wet bulb °C 6.0
Inlet temperature °C 22.3
Outlet temperature °C 27.2
Outlet temperature (Time averaged) °C 25.0
Flow I/h 925
Circulation pump
Measured: Static differential pressure, liquid pump mbar 252
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.026
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Detailed result for 'EN 14825:2013' Colder Low (E) A-20/W34.1

Tested according to:

EN 14825:2013

Climate zone: Colder
Temperature application: Low
Condition name: E
Condition temperature: °C -20
Part load: % 95%
Chosen Thivalent °C N/A
Tdesign °C -22
Pdesign kw 12.00
Heating demand: kW 11.37
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 8.69
COP - 2.06
Power consumption kW 4.21
Measured
Heating capacity kw 8.73
COP - 2.05
Power consumption kW 4.25
During heating
Air temperature dry bulb °C -20.0
Air temperature wet bulb °C -
Inlet temperature °C 29.1
Outlet temperature °C 34.2
Outlet temperature (Time averaged) °C 34.2
Flow I/h 1500
Circulation pump
Measured: Static differential pressure, liquid pump mbar 201
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.037
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Detailed result for 'EN 14825:2013' Colder Low (G) A-15/W32

Tested according to:

EN 14825:2013

Climate zone: Colder
Temperature application: Low
Condition name: G
Condition temperature: °C -7
Part load: % 61%
Chosen Thivalent °C N/A
Tdesign °C -22
Pdesign kw 12.00
Heating demand: kW 7.26
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 10.18
CoP - 242
Power consumption kW 4.20
Measured
Heating capacity kw 10.22
COP - 2.41
Power consumption kW 4.24
During heating
Air temperature dry bulb °C -15.0
Air temperature wet bulb °C -
Inlet temperature °C 27.0
Outlet temperature °C 32.1
Outlet temperature (Time averaged) °C 30.6
Flow I/h 1750
Circulation pump
Measured: Static differential pressure, liquid pump mbar 171
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.041
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Detailed SCOP test results - high temperature application and colder

climate conditions - EN 14825:2013

Detailed result for 'EN 14825:2013' Colder High (E) A-17/W55

Tested according to:

EN 14825:2013

(7

AT
AR

Climate zone: Colder
Temperature application: High
Condition name: E
Condition temperature: °C -17
Part load: % 87%
Chosen Thivalent °C N/A
Tdesign °C -22
Pdesign kw 12.00
Heating demand: kW 10.42
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 741
COP - 1.59
Power consumption kw 4.66
Measured
Heating capacity kW 7.43
CoP - 1.59
Power consumption kW 4.68
During heating
Air temperature dry bulb °C -17.0
Air temperature wet bulb °C -
Inlet temperature °C 47.1
Outlet temperature °C 55.2
Outlet temperature (Time averaged) °C 55.2
Flow I/h 796
Circulation pump
Measured: Static differential pressure, liquid pump mbar 142
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.024
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Detailed result for 'EN 14825:2013' Colder High (G) A-15/W49

Tested according to:

EN 14825:2013

Climate zone: Colder
Temperature application: High
Condition name: G
Condition temperature: °C -7
Part load: % 61%
Chosen Thivalent °C N/A
Tdesign °C -22
Pdesign kw 12.00
Heating demand: kW 7.26
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Heating capacity kW 8.31
CoP - 1.88
Power consumption kW 4.42
Measured
Heating capacity kw 8.33
COP - 1.87
Power consumption kw 4.44
During heating
Air temperature dry bulb °C -15.0
Air temperature wet bulb °C -
Inlet temperature °C 41.0
Outlet temperature °C 49.0
Outlet temperature (Time averaged) °C 48.0
Flow I/h 902
Circulation pump
Measured: Static differential pressure, liquid pump mbar 136
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.026
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Detailed result for 'EN 14825:2013" Cooling fan (A) A35/W7

Tested according to:
Climate zone:

EN 14825:2013

(7

AT
AR

Temperature application: Cooling fan
Condition name: A
Condition temperature: °C 35
Part load: % 100%
Chosen Thivalent °C -
Tdesign °C 35
Pdesign kW 6.45
Cooling demand: kW 6.45
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Cooling capacity kW 6.42
EER - 2.32
Power consumption kW 2.77
Measured
Cooling capacity kW 6.39
EER - 2.28
Power consumption kw 2.80
During cooling
Air temperature dry bulb °C 34.9
Air temperature wet bulb °C 24.1
Inlet temperature °C 119
Outlet temperature °C 7.2
Outlet temperature (Time averaged) °C 7.2
Flow I/h 1166
Circulation pump
Measured: Static differential pressure, liquid pump mbar 639
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.031
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Detailed result for 'EN 14825:2013' Cooling fan (B) A30/W7

Tested according to:
Climate zone:

EN 14825:2013

Temperature application: Cooling fan
Condition name: B
Condition temperature: °C 30
Part load: % 74%
Chosen Thivalent °C -
Tdesign °C 35
Pdesign kw 6.45
Cooling demand: kW 4.77
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Cooling capacity kW 4.96
EER - 2.97
Power consumption kW 1.67
Measured
Cooling capacity kw 4.93
EER - 291
Power consumption kW 1.69
During cooling
Air temperature dry bulb °C 30.0
Air temperature wet bulb °C 22.0
Inlet temperature °C 12.0
Outlet temperature °C 6.7
Outlet temperature (Time averaged) °C 6.7
Flow I/h 807
Circulation pump
Measured: Static differential pressure, liquid pump mbar 762
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.024
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Detailed result for 'EN 14825:2013"' Cooling fan (C) A25/W7

Tested according to:
Climate zone:

EN 14825:2013

Temperature application: Cooling fan
Condition name: C
Condition temperature: °C 25
Part load: % 47%
Chosen Thivalent °C -
Tdesign °C 35
Pdesign kw 6.45
Cooling demand: kW 3.03
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Cooling capacity kW 2.98
EER - 3.39
Power consumption kW 0.88
Measured
Cooling capacity kw 2.97
EER - 3.31
Power consumption kw 0.90
During cooling
Air temperature dry bulb °C 25.0
Air temperature wet bulb °C 19.0
Inlet temperature °C 12.0
Outlet temperature °C 7.0
Outlet temperature (Time averaged) °C 7.0
Flow I/h 508
Circulation pump
Measured: Static differential pressure, liquid pump mbar 768
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.018
&‘\\w”z
G
flaswer S DANAK

Test Rea. nr



DANISH
TECHNOLOGICAL
INSTITUTE

Page 61 of 80
300-KLAB-21-027 rev. 1

Detailed result for 'EN 14825:2013"' Cooling fan (D) A20/W7

Tested according to:
Climate zone:

EN 14825:2013

Temperature application: Cooling fan
Condition name: D
Condition temperature: °C 20
Part load: % 21%
Chosen Thivalent °C -
Tdesign °C 35
Pdesign kw 6.45
Cooling demand: kW 1.35
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Cooling capacity kW 248
EER - 3.11
Power consumption kW 0.80
Measured
Cooling capacity kw 2.47
EER - 3.03
Power consumption kW 0.81
During cooling
Air temperature dry bulb °C 20.0
Air temperature wet bulb °C 15.5
Inlet temperature °C 9.6
Outlet temperature °C 5.0
Outlet temperature (Time averaged) °C 7.1
Flow I/h 460
Circulation pump
Measured: Static differential pressure, liquid pump mbar 769
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.016
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Detailed SEER test results for, cooling floor cooling-EN 14825:2013

Detailed result for 'EN 14825:2013"' Cooling floor (A) A35/W18

Tested according to:
Climate zone:
Temperature application:

EN 14825:2013

Cooling floor

Condition name: A
Condition temperature: °C 35
Part load: % 100%
Chosen Thivalent °C -
Tdesign °C 35
Pdesign kw 10.00
Cooling demand: kW 10.00
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Cooling capacity kW 10.11
EER - 2.84
Power consumption kW 3.56
Measured
Cooling capacity kW 10.09
EER - 2.81
Power consumption kW 3.59
During cooling
Air temperature dry bulb °C 35.0
Air temperature wet bulb °C 24.1
Inlet temperature °C 23.0
Outlet temperature °C 18.0
Outlet temperature (Time averaged) °C 18.0
Flow I/h 1727
Circulation pump
Measured: Static differential pressure, liquid pump mbar 55
Used in calculation: Static differential pressure, liquid pump mbar 55
Correction of power input, liquid pump kw 0.026
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Detailed result for 'EN 14825:2013' Cooling floor (B) A30/W18

Tested according to:
Climate zone:
Temperature application:

EN 14825:2013

Cooling floor

Condition name: B
Condition temperature: °C 30
Part load: % 74%
Chosen Thivalent °C -
Tdesign °C 35
Pdesign kw 10.00
Cooling demand: kW 7.40
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Cooling capacity kW 7.45
EER - 4.96
Power consumption kW 1.50
Measured
Cooling capacity kw 7.41
EER - 4.84
Power consumption kW 1.53
During cooling
Air temperature dry bulb °C 30.0
Air temperature wet bulb °C 21.0
Inlet temperature °C 23.0
Outlet temperature °C 18.0
Outlet temperature (Time averaged) °C 18.0
Flow I/h 1276
Circulation pump
Measured: Static differential pressure, liquid pump mbar 105
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.033
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Detailed result for 'EN 14825:2013"' Cooling floor (C) A25/W18

Tested according to:
Climate zone:
Temperature application:

EN 14825:2013

Cooling floor

Condition name: C
Condition temperature: °C 25
Part load: % 47%
Chosen Thivalent °C -
Tdesign °C 35
Pdesign kw 10.00
Cooling demand: kW 4.70
CR: - 1
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Cooling capacity kW 5.06
EER - 5.73
Power consumption kW 0.88
Measured
Cooling capacity kw 5.03
EER - 5.55
Power consumption kW 0.91
During cooling
Air temperature dry bulb °C 25.0
Air temperature wet bulb °C 18.9
Inlet temperature °C 23.0
Outlet temperature °C 18.0
Outlet temperature (Time averaged) °C 18.0
Flow I/h 859
Circulation pump
Measured: Static differential pressure, liquid pump mbar 755
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.025
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Detailed result for 'EN 14825:2013' Cooling floor (D) A20/W18

Tested according to:
Climate zone:
Temperature application:

EN 14825:2013

Cooling floor

Condition name: D
Condition temperature: °C 20
Part load: % 21%
Chosen Thivalent °C -
Tdesign °C 35
Pdesign kw 10.00
Cooling demand: kW 2.10
CR: - 0
Minimum flow reached: - No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump: Yes
Corrected for power input of liquid pumps (Final result)
Cooling capacity kW 4.33
EER - 6.64
Power consumption kW 0.65
Measured
Cooling capacity kw 4.31
EER - 6.39
Power consumption kw 0.68
During cooling
Air temperature dry bulb °C 20.0
Air temperature wet bulb °C 15.2
Inlet temperature °C 20.5
Outlet temperature °C 15.5
Outlet temperature (Time averaged) °C 18.0
Flow I/h 739
Circulation pump
Measured: Static differential pressure, liquid pump mbar 145
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.023
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Detailed test results for rating condition tests at low temperature
application for space heating according to EN 14511:2011

Detailed result for 'EN 14511:2011' A7/W35

Tested according to:

Minimum flow reached:

Measurement type:

Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump:

EN 14511:2011

Corrected for power input of liquid pumps (Final result)
Heating capacity

COP

Power consumption

Measured

Heating capacity
COP

Power consumption

During heating

Air temperature dry bulb
Air temperature wet bulb
Inlet temperature

Outlet temperature

Flow

Circulation pump

Measured: Static differential pressure, liquid pump

Used in calculation: Static differential pressure, liquid pump
Correction of power input, liquid pump

No

Steady state

Yes

kw 14.58
- 4.28
kw 341
kw 14.63
- 4.23
kw 3.46
°C 7.0
°C 5.8
°C 30.0
°C 35.0
I/h 2521
mbar 239
mbar 100
kw 0.052
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Detailed result for 'EN 14511:2011' A2/W35

Tested according to:

Minimum flow reached:

Measurement type:

Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump:

EN 14511:2011

Corrected for power input of liquid pumps (Final result)
Heating capacity

COP

Power consumption

Measured

Heating capacity
COP

Power consumption

During heating

Air temperature dry bulb
Air temperature wet bulb
Inlet temperature

Outlet temperature

Flow

Circulation pump

Measured: Static differential pressure, liquid pump

Used in calculation: Static differential pressure, liquid pump
Correction of power input, liquid pump

No

Transient

Yes

kw 12.19
- 3.16
kw 3.85
kW 12.24
- 3.13
kW 3.91
°C 2.2
°C 0.7
°C 30.0
°C 35.2
I/h 2501
mbar 236
mbar 100
kW 0.051
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Detailed result for 'EN 14511:2011' A-7/W35

Tested according to:

Minimum flow reached:

Measurement type:

Data treatment according to EN14511-3:2011 Annex C
Integrated circulation pump:

EN 14511:2011

Corrected for power input of liquid pumps (Final result)
Heating capacity

COP

Power consumption

Measured

Heating capacity
COP

Power consumption

During heating

Air temperature dry bulb
Air temperature wet bulb
Inlet temperature

Outlet temperature

Flow

Circulation pump

Measured: Static differential pressure, liquid pump

Used in calculation: Static differential pressure, liquid pump
Correction of power input, liquid pump

No

Transient

Yes

kw 11.30
- 2.62
kw 4.31
kW 11.35
- 2.60
kW 4.36
°C -7.0
°C -7.9
°C 30.0
°C 34.9
I/h 2191
mbar 327
mbar 100
kW 0.047
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Detailed test results for additional performance tests for space heating
according to EN 14511:2011
Detailed result for 'EN 14511:2011' A7/W60

Tested according to: EN 14511:2011
Minimum flow reached: No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C

Integrated circulation pump: Yes

Corrected for power input of liquid pumps (Final result)

Heating capacity kw 8.85
CoP - 2.44
Power consumption kW 3.63
Measured

Heating capacity kW 8.88
COP - 2.43
Power consumption kw 3.66

During heating

Air temperature dry bulb °C 7.0
Air temperature wet bulb °C 6.0
Inlet temperature °C 52.1
Outlet temperature °C 60.0
Flow I/h 971

Circulation pump

Measured: Static differential pressure, liquid pump mbar 227
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kw 0.027
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Detailed result for 'EN 14511:2011' A-7/W60

Tested according to: EN 14511:2011
Minimum flow reached: No
Measurement type: Steady state
Data treatment according to EN14511-3:2011 Annex C

Integrated circulation pump: Yes

Corrected for power input of liquid pumps (Final result)

Heating capacity kW 9.16
COP - 1.71
Power consumption kw 5.36
Measured

Heating capacity kW 9.18
CoP - 1.70
Power consumption kW 5.39

During heating

Air temperature dry bulb °C -7.0
Air temperature wet bulb °C -7.9
Inlet temperature °C 51.9
Outlet temperature °C 59.8
Flow I/h 1022

Circulation pump

Measured: Static differential pressure, liquid pump mbar 127
Used in calculation: Static differential pressure, liquid pump mbar 100
Correction of power input, liquid pump kW 0.028
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Detailed standard rating condition test results for fan coil space

cooling - EN 14511:2011

Detailed result for 'EN14511:2011' A35/W7

Tested according to:
Minimum flow reached:
Measurement type:
Integrated circulation pump:

EN14511:2011

Included corrections (Final result)
Heating capacity
COP

Power consumption

Measured
Heating capacity
CcoP

Power consumption

During heating

Air temperature dry bulb
Air temperature wet bulb
Inlet temperature

Outlet temperature

Circulation pump

Measured: Static differential pressure, liquid pump
Calculated Hydraulic power

Calculated global efficiency

Calculated Capacity correction
Calculated Power correction

Water Flow

Yes

Steady State

Yes

kw 5.77
- 2.55
kW 2.26
kw 5.79
- 2.53
kw 2.29
°C 35.0
°C 22.9
°C 10.9
°C 6.8
Pa 10944
w 4
n 0.16
w 19
w 23
m>/s 0.000332
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Detailed result for 'EN14511:2011' A35/W18

Tested according to: EN14511:2011
Minimum flow reached: No
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kw 7.99
COP - 3.47
Power consumption kw 2.30
Measured

Heating capacity kw 8.01
cop - 3.44
Power consumption kw 2.33

During heating

Air temperature dry bulb °C 35.0
Air temperature wet bulb °C 23.3
Inlet temperature °C 23.0
Outlet temperature °C 18.0

Circulation pump

Measured: Static differential pressure, liquid pump Pa 9461
Calculated Hydraulic power w 4
Calculated global efficiency n 0.16
Calculated Capacity correction w 19
Calculated Power correction W 23
Water Flow m’/s 0.000383

Ny

jlacwrs 2 DANAK

Test Rea. nr

W

A



DANISH
TECHNOLOGICAL
INSTITUTE

Page 73 of 80
300-KLAB-21-027 rev. 1

Detailed test results of sound power measurements - EN
1202-1:2017

Test N¥1

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

N
ibsw 7 DANA

TEST Reg. e 300

to ISO 3743-1:2010 INSTIT

Sound power levels according > TEKNOLOGISK

uT

Client:
Object:
Mounting
conditions:

Operating
conditions:

Bosch Termotechnologia SA Date of test:  08-09-2021

Type: Air to w ater heat pump Model: Compress 3400i AWS - CS3400iAWS 14- T

The out door unit is standing free on a w ater drop tray placed on tw o pieces of heavy
tiles (90x90x10cm) laying on the floor. Betw een the metal supporting frame and the w

tray a vibration damping mat of 2.5 cmthick is placed. The noise radiated by the out door unit has

been measured in Test room 1.

AT/W55, Compressor speed: 23[Hz], Fan speed: 690[rpm], Heating capacity: 4.73[kW],
Pow er_input: 1.83[kW], Water flow rate: 520[I/h], dP_w ater : 133 [mBar]

concrete
ater drop

Static pressure: 1020 kPa Reference box:
Air temperature: 7.0 °C L1: 09 m
Relative air humidity: 85.0 % L2: 0.3 m
Test room volume: 102.8 e Room: Room 1 L3: 12m
Area, S, of test room: 138.9 nr Volume: 0.3 m
I8 OLw ®LwA
Frequency Lw
f 1/3 octave|1/1 oct
[Hz] @8 | [@8 | 1 B
100 64.8 ,L 65
125 63.4 68.0 @
160 60.3 §
200 61.4 g,
250 60.0 65.0 g
> 55
315 59.0 <
400 | 57.9 pd
500 57.1 622 | 2
630 | 57.1 2
800 56.0 _% 45 |
1000 54.6 59.3 »
1250 52.3 %
1600 50.7 g
2000 485 537 | 2
2500 | 465 = 3 M
3150 44.7 %
4000 | 428 | 478 | ®
5000 40.7
6300 38.9 25 ]
8000 36.3 41.8
10000 35.0
! Too high
15 =

125 250 500 1000 2000 4000

Frequency, f, Hz—>

8000

Sound power level Ly(A):  64.1 dB [re 1pW]

Name of test institute:
No. of test report:

Date:

08-09-2021
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Test N¥2
\\"\“ICJ,‘%'/, .
il\\::_/// & DANAK Sound power levels according ™y TEKNOLOGISK
T D“” to ISO 3743-1:2010 INSTITUT
el ks

Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms
Client: Bosch Termotechnologia SA Date of test:  08-09-2021
Object: Type: Air to w ater heat pump Model: Compress 3400i AWS - CS3400iAWS 14- T
Mounting The out door unit is standing free on a w ater drop tray placed on tw o pieces of heavy concrete
conditions: tiles (90x90x10cm) laying on the floor. Betw een the metal supporting frame and the w ater drop

tray a vibration damping mat of 2.5 cmthick is placed. The noise radiated by the out door unit has
been measured in Test room 1.

Operating A7/W35, Compressor speed: 70[Hz], Fan speed: 690[rpm], Heating capacity: 17.0[kW],
conditions: Pow er_input: 4.16[kW], Water flow rate: 2760[I/h], dP_w ater : 171 [mBar]
Static pressure: 1020 kPa Reference box:
Air temperature: 7.0 °C L1: 09 m
Relative air humidity: 85.0 % L2: 03 m
Test room volume: 102.8 m? Room: Room 1 L3: 12m
Area, S, of test room: 138.9 n? Volume: 0.3 m?
n __ OLw = LwA
Frequency Lw
f 1/3 octave|1/1 oct
[Hz] [dB] [dB] 1 —l
100 65.2 L 65
125 71.3 73.1 @
160 65.5 g
200 62.8 'E,
250 62.6 67.1 g ||
315 61.3 &>
400 | 588 p
500 58.1 629 | 2
630 | 574 2
800 56.6 j— 45
1000 54.9 59.8 "
1250 53.0 s
1600 51.5 E
2000 49.3 545 | 2
2500 | 47.2 < 3 M
3150 45.6 %
4000 | 438 | 488 | ¢
5000 41.9
6300 40.3 25
8000 40.0 44.7
10000 39.3
* Too high
15 —

125 250 500 1000 2000 4000 8000

Frequency, f,Hz—

Sound power level Ly(A):  65.5 dB [re 1pW]

Name of test institute: DTl
No. of test report: 300-KLAB-21-027

Date: 08-09-2021
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Test N#3
‘\_,\\‘IUJ l'.,,'/' )
il\\““\‘é & DANAK Sound power levels according ™y TEKNOLOGISK
T DA/ to ISO 3743-1:2010 INSTITUT
el ks

Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms
Client: Bosch Termotechnologia SA Date of test:  09-09-2021
Object: Type: Air to w ater heat pump Model: Compress 3400i AWS - CS3400iAWS 14- T
Mounting The out door unit is standing free on a w ater drop tray placed on tw o pieces of heavy concrete
conditions: tiles (90x90x10cm) laying on the floor. Betw een the metal supporting frame and the w ater drop

tray a vibration damping mat of 2.5 cmthick is placed. The noise radiated by the out door unit has
been measured in Test room 1.

Operating A7/W55, Compressor speed: 31[Hz], Fan speed: 400[rpm], Heating capacity: 6.45[kW],
conditions: Pow er_input: 2.26[kW], Water flow rate: 709[I/h], dP_w ater : 256 [mBar]
Static pressure: 1020 kPa Reference box:
Air temperature: 7.0 °C L1: 09 m
Relative air humidity: 85.0 % L2: 0.3 m
Test room volume: 102.8 m? Room: Room 1 L3: 12m
Area, S, of test room: 138.9 n? Volume: 0.3 m?
0 OLw = LwA
Frequency| Lw
f 1/3 octave|1/1 oct
[Hz] [dB] [dB] 1
100 52.3 ,L 60
125 53.8 56.9 @ _
160 48.8 §
200 50.0 E,
250 50.7 56.1 g 50
315 52.8 <
400 | 49.0 p
500 49.1 536 | 2
630 | 484 2
800 46.5 _% 40
1000 44.1 49.1 "
1250 40.2 %
1600 39.3 5
2000 35.2 415 | 2
2500 | 336 < 30
3150 31.1 %
4000 | 207 e | @
5000 28.3
6300 26.7 20 H
8000 27.1 333
10000 30.6
* Too high
10 =

125 250 500 1000 2000 4000 8000

Frequency, f, Hz—

Sound power level Ly(A):  54.6 dB [re 1pW]

Name of test institute: DTl
No. of test report: 300-KLAB-21-027

Date: 09-09-2021
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2 Sound power levels according TEKNOLOGISK
ews @2 DAN
T WO to ISO 3743-1:2010 zdl INSTITUT

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

Client:
Object:
Mounting
conditions:

Operating
conditions:

Bosch Termotechnologia SA

Date of test:

Type: Air to w ater heat pump Model: Compress 3400i AWS - CS3400iAWS 14- T

The out door unit is standing free on a w ater drop tray placed on tw o pieces of heavy concrete
tiles (90x90x10cm) laying on the floor. Betw een the metal supporting frame and the w ater drop
tray a vibration damping mat of 2.5 cmthick is placed. The noise radiated by the out door unit has

been measured in Test room 1.

A7/W35, Compressor speed: 75[Hz], Fan speed: 690[rpm], Heating capacity: 17.7[kW],

Pow er_input: 4.51[KW], Water flow rate: 2825[I/h], dP_w ater : 155 [mBar]

08-09-2021

Static pressure: 1020 kPa Reference box:
Air temperature: 7.0 °C L1: 0.9 m
Relative air humidity: 85.0 % L2: 0.3 m
Test room volume: 102.8 m? Room: Room 1 L3: 12 m
Area, S, of test room: 138.9 n? Volume: 03 m
8 OLw ®LwA
Frequency Lw
f 1/3 octave|1/1 oct __
[Hz] [dB] [dB] T
100 65.0 L 75
125 69.7 78.3 @
160 77.4 %’
200 62.0 ‘é,
250 60.7 681 | 2 o _l
315 65.7 <
400 | 602 pd
500 58.7 638 | 2
630 | 57.9 2
800 57.0 3 55
1000 | 55.4 60.3 | o
1250 | 53.3 g
1600 51.7 E
2000 49.4 546 | 3
2500 | 47.3 < 45 [
3150 45.7 §
4000 | 440 489 | @
5000 41.9
6300 40.6 35 |
8000 40.1 44.7
10000 39.1
* Too high
25 —
125 250 500 1000 2000 4000 8000
Frequency, f,Hz——
Sound power level Ly(A):  68.1 dB [re 1pW]

Name of test institute:
No. of test report:

Date: 08-09-2021

DTl

300-KLAB-21-027
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Test N#5
2 Sound power levels according TEKNOLOGISK
w2 DAN F
Ty K to ISO 3743-1:2010 INSTITUT

,
Dot

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

Client: Bosch Termotechnologia SA Date of test:  09-09-2021
Object: Type: Air to w ater heat pump Model: Compress 3400i AWS - CS3400iAWS 14- T
Mounting The out door unit is standing free on a w ater drop tray placed on tw o pieces of heavy concrete
conditions: tiles (90x90x10cm) laying on the floor. Betw een the metal supporting frame and the w ater drop
tray a vibration damping mat of 2.5 cmthick is placed. The noise radiated by the out door unit has
been measured in Test room 1.
Operating A7/W55, Compressor speed: 37[Hz], Fan speed: 400[rpm], Heating capacity: 7.8[kW],
conditions: Pow er_input: 2.73[kW], Water flow rate: 860[I/h], dP_w ater : 247 [mBar]
Static pressure: 1020 kPa Reference box:
Air temperature: 7.0 °C L1: 09 m
Relative air humidity: 85.0 % L2: 0.3 m
Test room volume: 102.8 m? Room: Room 1 L3: 12m
Area, S, of test room: 138.9 ¢ Volume: 0.3 m?
70 OLw = LwA
Frequency Lw
f 1/3 octave|1/1 oct
[Hz] [dB] [dB] 1
100 50.8 L 60
125 51.1 56.6 @ _
160 53.2 3
200 54.7 'E,
250 48.1 57.6 : 0
315 53.3 <
400 | 509 p
500 50.6 553 | &
630 | 50.2 2
800 454 F 40
1000 43.4 48.2 "
1250 39.9 ®
1600 39.0 é
2000 35.2 415 | B
2500 | 345 5 0
3150 | 324 3
4000 | 309 | 358 | ©
5000 294
6300 30.5 20
8000 34.3 384
10000 34.9
! Too high
10
125 250 500 1000 2000 4000 8000
Frequency, f, Hz—>
Sound power level Ly(A):  55.4 dB [re 1pW]

Name of test institute:
No. of test report:

Date: 09-09-2021

DTI

300-KLAB-21-027
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Test N¥6
\\"\“ICJ,‘%'/, .
il\\::_/// & DANAK Sound power levels according ™y TEKNOLOGISK
T D“” to ISO 3743-1:2010 INSTITUT
el ks

Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms
Client: Bosch Termotechnologia SA Date of test:  08-09-2021
Object: Type: Air to w ater heat pump Model: Compress 3400i AWS - CS3400iAWS 14- T
Mounting The out door unit is standing free on a w ater drop tray placed on tw o pieces of heavy concrete
conditions: tiles (90x90x10cm) laying on the floor. Betw een the metal supporting frame and the w ater drop

tray a vibration damping mat of 2.5 cmthick is placed. The noise radiated by the out door unit has
been measured in Test room 1.

Operating A7/W55, Compressor speed: 24[Hz], Fan speed: 690[rpm], Heating capacity: 5.05[kW],
conditions: Pow er_input: 1.9[kW], Water flow rate: 550[I/h], dP_w ater : 132 [mBar]
Static pressure: 1020 kPa Reference box:
Air temperature: 7.0 °C L1: 09 m
Relative air humidity: 85.0 % L2: 0.3 m
Test room volume: 102.8 m? Room: Room 1 L3: 12m
Area, S, of test room: 138.9 n? Volume: 0.3 m?
I8 OLw = LwA
Frequency Lw
f 1/3 octave|1/1 oct __
[Hz] [dB] [dB] 1
100 | 654 1 65
125 63.6 68.4 @
160 60.4 g
200 60.6 -‘E»
250 59.0 64.4 g 55
315 59.0 <
400 | 582 p
500 57.3 623 | 2
630 | 57.1 2
800 56.2 j— 45
1000 56.5 60.1 "
1250 52.3 %
1600 50.7 E
2000 49.0 538 | 2
2500 | 46.6 < 3 M
3150 45.1 %
4000 | 432 41 | °
5000 40.8
6300 38.7 25
8000 36.3 41.7
10000 35.0
* Too high
15 —

125 250 500 1000 2000 4000 8000

Frequency, f,Hz—

Sound power level Ly(A):  64.4 dB [re 1pW]

Name of test institute: DTl
No. of test report: 300-KLAB-21-027

Date: 08-09-2021
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Test N¥7
S, ;
SN AK Sound power levels according ™y TEKNOLOGISK
2%\-‘“‘"\“\‘5 TEST feg . 300 to ISO 3743_1:2010 INSTITUT
Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms
Client: Bosch Termotechnologia SA Date of test:  09-09-2021
Object: Type: Air to w ater heat pump Model: Compress 3400i AWS - CS3400iAWS 14- T
Mounting The out door unit is standing free on a w ater drop tray placed on tw o pieces of heavy concrete
conditions: tiles (90x90x10cm) laying on the floor. Betw een the metal supporting frame and the w ater drop
tray a vibration damping mat of 2.5 cmthick is placed. The noise radiated by the out door unit has
been measured in Test room 1.
Operating AT7/W55, Compressor speed: 45[Hz], Fan speed: 400[rpm], Heating capacity: 9.45[kW],
conditions: Pow er_input: 3.42[kW], Water flow rate: 1050[I/h], dP_w ater : 235 [mBar]
Static pressure: 1020 kPa Reference box:
Air temperature: 7.0 °C L1: 09 m
Relative air humidity: 85.0 % L2: 03 m
Test room volume: 102.8 m? Room: Room 1 L3: 1.2 m
Area, S, of test room: 138.9 ne Volume: 0.3 m?
70 OLw = LwA
Frequency Lw
f 1/3 octave|1/1 oct =
[Hz] [dB] [dB] )
100 | 618 160
125 59.7 64.1 @
160 51.4 =1
200 52.2 %
250 49.0 58.6 ®
$ 50
315 56.8 <
400 | 588 pd
500 51.7 508 | &
-
630 475 o)
©
800 472 s 40 H
1000 | 47.9 511 |
1250 41.8 %
1600 395 E
2000 37.3 425 [ 2
2500 | 353 =3
3150 33.8 3
4000 | 324 375 | ¢
5000 31.9
6300 31.9 20 H
8000 36.1 395
10000 35.3
! Too high
10 —
125 250 500 1000 2000 4000 8000
Frequency, f,Hz—>
Sound power level Ly(A):  58.4 dB [re 1pW]

Name of test institute:
No. of test report:

Date: 09-09-2021

DTI

300-KLAB-21-027
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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
EN 12102
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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