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Objective

The objective of this report is to document the thermal and acoustic performance of the air to
water heat pump. The following tests were carried out:

The Seasonal Coefficient of Performance (SCOP) at low and medium temperature application
for average climate according to EN 14825:2022. In order to calculate the SCOP, tests were
carried out at the part load conditions stated in the tables on page 4 and 5.

Testing at low temperature for colder climate according to EN 14825:2022:
- Test point F (bivalent temperature condition)

Testing at medium temperature for colder climate according to EN 14825:2022:
- Test point F (bivalent temperature condition)

Sound power level according to EN 12102-1:2017, chosen by the manufacturer.

The measurement of the sound power level is performed using the Class A method.

ISO 3743-1 is the basic method of carrying out sound power measurements. The method is
briefly described in appendix 1. For a more detailed description, please view the accreditation
papers DANAK-300 (in Danish only).
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SCOP test conditions for low temperature — EN 14825:2022
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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
2 Fixed .
b= in % Inlet dry (wet) bulb Variable outlet?
= outlet
= temperature °C 5 °C
=] C
[}
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]
+2-16) /
B ( 54 | 100 | 37 2(1 20(12 /35 /30 */35 a/f27
(T 16) (1) (12) / / / /
c 1 0720/ | se les | 261 706 20(12) /35 | as27 | ay31 | /25
[Tdusignh ‘16)
(+12-16) / : : _
D 15 29 11 12(11 20(12 2 /35 a /24 + /26 a
(Taesignn ~16) (11) (12) / / /2 /24
E (TOL - 16) / (T gesignn - 16) TOL 20(12) a/35 afb afb afb
F (Tllivalt-nt - 16) / [Tdt-.'-ignh = 16] Thivalent 20[1 2) a/ 35 a / ‘ a / b a /"
(-15-16) / .
G 82 -15 20(12 3 a
(Taesgan ~16) n/a | n/a (12) /35 n/a n/a /32
a With the water flow rate as determined at the standard rating conditions given in EN 14511-2 at 30/35 conditions for
units with a fixed water flow rate, and with a fixed delta T of 5 K for units with a variable flow rate. If the resulting flow
rate is below the minimum flow rate then this minimum flow rate is used with the outlet temperature.
b Variable outlet shall be calculated by interpolation from Tdesignh 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
Climate Taesignh [°C1 | Toivatent [°C] TOL [°C] temp‘;r:ture Flow rate
Average -10 -10 -10 Variable Variable
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SCOP test conditions for medium temperature - EN 14825:2022

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.

Additional information

Outdoor heat
Indoor heat exchanger
- Part Load Ratio exchanger
5 :
B in % Inlet dry (wet) bulb g:;fi Variable outletd
- temperature °C Bl °C
o C
-
Formula A w C Ouufkmr Exhaust air : Al A w C
air climates
A [ U7°18/ | ag lnm| 61 | <7085 | 20012) |s/55 2/52 | nfa |+/44
(Tdcsignh "‘16]
B | 02-16)/ 1 ep 1100 | 37 | 21 20(12) |2/55 afa42 |ay55 |ay37
(Tdesignh _16)
c | B7-18)/ | 35 | 64 | 24 | 76) 20(12) |2/55 /36 |a/46 |a/32
(T:Itshjﬂh _16)
p | 812-16)/ | 4o | 29 | 11 | 1201) | z0¢12) |*/55 2730 |2/34 |+/28
[ [dcmgnh _16)
E (TOL - 16) / (Tdesignh =16) TOL 20(12) |2/55 afo afb afb
F {Th\\':ﬂprll - 16] / (T(Is-xi}gr:h - 16) Tl:i\.‘ahrnl 20(12) ‘1/’ 55 . / < L }( c a ;{ ‘
¢ | E3-16)/ | vpa | na | 82 -15 20(12) |2/55 nfa | n/a [s/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.
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Test results

Test results of SCOP test at low temperature - heating season average
- EN14825:2022

Model (Outdoor) EcoAir 712M
Air-to-water heat pump mono bloc Y
Low-temperature heat pump N
Equipped with supplementary heater N
Heat pump combination heater N
Rated heat output™’ P ates 7.3 [kw]
. . MNs 197.1 [%]
Seasonal space heating energy efficiency
SCOP 5.00 [-]
Average Climate|Tj=-15 °C Pdh - [kw]
_ Tj=-7 °C pdh 6.03 [kw]
Measured capacity for |Low Tj=2 °C Pdh 3.84 [kW]
heating for part load at |temperature Tj=7 °C Pdh 2.53 [kw]
outdoor temperature Tj |application Tj=12 °C pdh 2.45 [kW]
Ti=bivalent temperature pdh 7.23 [kW]
Ti=operation limit pdh 7.23 [kW]
Average Climate|Tj=-15 °C COPd - [-]
- Tj=-7 °C COPd 3.07 [
Measured coefficient of |Low Tj=2 °C COPd 4.94 [-]
performance at outdoor |temperature Tj=7 °C COPd 6.46 [-]
temperature Tj application Tj=12 °C COPd 8.23 [-]
Tj=bivalent temperature COPd 2.54 [-]
Tj=operation limit COPd 2.54 [-]
Bivalent temperature Thivalent -10 [°C]
Operation limit TOL -10 [°C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.95 [-]
. ] Off mode Parr 0.015 [I-CW]
Power consumption in Thermostat-off mode Py 0.015 [kW]
modes other than active
mode Standby mode Psg 0.015 [kw]
Crankcase heater mode Prx 0.015 [kwW]
Rated heat output Poye 0.00 [kw]
Supplementary heater®’ : = .
pp v Type of energy input Electrical
Capacity control Variable
Other it Water flow control Variable
er items Water flow rate -
Annual energy consumption Qe 3015 [kWh]
YFar heat pump space heaters and heat pump combination heaters, the rated heat autput, Prated, is equal ta the design laad far heating, Pdesignb, and the rated
heat output of 3 supplementary heater, Psup, iz equal to the supplementary capacity for heating, sup(Tj).
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Test results of SCOP test at medium temperature - heating season
average - EN14825:2022

Model (Outdoor) EcoAir 712M
Air-to-water heat pump mono bloc Y
Low-temperature heat pump N
Equipped with supplementary heater N
Heat pump combination heater N
Rated heat output® Pooted 7 [kw]
Seasonal space heating energy Ne 151.2 [%]
efficency SCOP 3.86 [-]
Average Climate|Tj=-15 °C Pdh - [kW]
- Tj=-7 °C Pdh 5.97 [KW]
Measured capacity for |Medium Tj=2 °C Pdh 3.71 [kw]
heating for part load at |temperature Tj=7 °C Pdh 2.39 [kw]
outdoor temperature Tj |application Tj=12 °C Pdh 2.37 [kW]
Tj=bivalent temperature Pdh 6.78 [kW]
Tj=operation limit Pdh 6.78 [kW]
Average Climate|Tj=-15 °C COPd - [-]
_ Tj=-7 °C COPd 2.31 [-]
Measured coefficient of [Medium Tj=2 °C COPd 3.77 [-]
performance at outdoor |temperature Tj=7 °C COPd 5.16 [-]
temperature Tj application Tj=12 °C COPd 6.31 [-]
Tj=bivalent temperature COPd 1.96 [-]
Tj=operation limit COPd 1.96 [-]
Bivalent temperature Thivalent -10 [°C]
Operation limit TOL -10 [°C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.96 [-]
o Off mode Porr 0.015 [kwW]
Power consumption n Thermostat-off mode Pro 0.015 [kwW]
modes other than active
mode Standby mode P 0.015 [kW]
Crankcase heater mode Pck 0.015 [kwW]
Rated heat output P 0.00 [kwW]
Suppl tary heater el
uppiementary heater Type of energy input Electrical
Capacity control Variable
Other it Water flow contral Variable
eritems Water flow rate -
Annual energy consumption | Que 3751 [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, is equal to the supplementary capacity for heating, sup(Ti).
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Test result for low temperature, colder climate according to EN
14825:2022

Heating Compressor
N Temperature Info capacity coP frequency
application (kW) (%)
1 Low Tbivalent 6.371 2.849 100
temperature F

Test result for medium temperature, colder climate according to EN
14825:2022

Temperature Heating Compressor
N# perat Info capacity coP frequency
application (kW) o0
1 Medium Tbivalent 6.390 5 038 100
temperature F

Test results of sound power measurements - EN 12102-1:2017

N Sound power level LW(A) (weighted value)
1" 47.2 0.5
2 60.2 0.5
3 58.9 1.0

* ErP energy labelling

The uncertainty value is based on the empirical value stated in ISO/EN 3743-1 (reverberant room) and
the estimated influence of the measurement setup and acoustical conditions.

The sound power measurements are carried out by Kamalathasan Arumugam (KAMA) and co-
read by Patrick Glibert (PGL), Danish Technological Institute.
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SCOP - detailed calculation
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Detailed SCOP calculation of low temperature and average climate
conditions — EN 14825:2022

Calculation of reference SCOP

Pdesig'rlh * Hpe

Scop= Paesignh X Hpe
scoP,, + HroX Pro+Hsg X Psg+ HexX Pcx+ Hopr X Porr
Where
Pesign = Heating load of the building at design temperature, kW
Hie = Number of equivalent heating hours, 2066 h
Hro, Hss, How, Hore = 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, Pss, Pcks Porr = Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively
Data for SCOP
Qutdoor Part
temper |Partload |load Declared |Declared |cdh CR COPbin
ature |ratio capacity |COP
[°C] [%] [kw] [kw] [-] [-] [-] [-]
A 7 88 6.46 6.03 3.07 0.99 1.00 3.07
B 2 54 3.93 3.57 4.64 0.98 1.00 4.64
C 7 35 2.53 2.46 6.44 0.96 1.00 6.44
D 12 15 1.12 2.45 823 0.95 0.46 777
E -10 100 7.30 6.98 2.45 0.99 1.00 2.45
F-BIV -10 100 7.30 6.98 2.45 0.99 1.00 2.45

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 0.015 0.015 0
Thermostat off 178 0.015 0.015 2.67
standby 0 0.015 0.015 0
Crankcase heatey 178 0.015 0 0
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Detailed SCOP calculation of medium temperature and average climate
conditions - EN 14825:2022
Calculation of reference SCOP

Pdeaig'n'ﬁ * Hpe

ScoP= Pdug&uh" Hpe
scop,, + Hro* Pro+Hsg X Psg+ Hex X Pcg+ Hopp % Porr
Where
Pgesign = Heating load of the building at design temperature, kW
Hhe = Number of equivalent heating hours, 2066 h
Hro, Hse, Hew, Hore = 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, Pss, Pck, Porr = Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively
Data for SCOP
Outdoor Part
temper |Partload |load Declared |Declared |cdh CR COPbin
ature |ratio capacity |COP
[°C] [%] [kw] kw] [] [-] [-] [-]
A -7 88 6.19 5.97 2.321 0.99 1.00 2.31
B 2 54 3.77 3.71 3.77 0.98 1.00 3.77
C 7 35 2.42 2.39 5.16 0.97 1.00 5.16
D 12 15 1.08 2.37 6.31 0.96 0.45 6.02
E -10 100 7.00 6.78 1.96 1.00 1.00 1.96
F-BIV -10 100 7.00 6.78 1.96 1.00 1.00 1.96

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 0.015 0.015 0
Thermostat off 178 0.015| 0.015 2.67
Standby 0 0.015 0.015 0
Crankcase heatet 178 0.015 0 0

€2 DANAK

Test Reg. nr. 300




98'c *“d0ds 98°¢ “°d0Ds
0S'LFLE LE'BSTIL 0SIFLE LE'BSTHL Wns
FOE 6’6l tO'E 6’6l 59 000 000 620 L£Z0 L Gl o
888 595 88’8 595 LE'Q 000 000 S50 50 SOl tl SF
8961 96°LE1L 8961 96°LE1L 0Z'9 000 000 180 180 LS1 £l L
LZ0E 00'Z8L LZ'0E 00'Z8L Z0'9 000 000 801 801 691 Zl E¥ a
ot'et ZF' 68 S¥'et ZF' 68 G8'S 000 000 FEL CE'L cLe Ll Fi 4
1968 C8'B0OS L9'68 C8'BOS 89°5 000 000 091 Z9°l CLE ] L+
L9%LL CE'LED L9%LL CE'LE9 LSS 000 000 98’1 88°1 GEE 5] oF
S50l LN S5Okl FSevrl EE'S 000 000 ELE SL'E BFE 8 BE
B0'ESL Z6'68L B0'ESL Z6'68L 9lL’s 000 000 BE'T [ 97E L 8E J
L6°L81L 9%'BBB [B'LEL 9%'BBE 88'% 000 000 1= It 69°¢ DEE 9 LE
LBF6L CE'LBE L8 %61 CE'LBE 09y 000 000 Z6'e 96'¢ E0E S 9
8/'G9¢ SL'0SLL 8/°59¢ SL'OSLL EEV 000 000 8L'E ECE 9cE ol GE
Z5'BOE 05’6l Z580E 05’621 SOv 000 000 e 0S'E LSE £ FE
ELBLE SL'90¢1 ELBLE SL'90Z1L LLE 000 000 LLE LLE 0ZE Z EE 2]
LTELE LL0ELL LTELE LL0ELL L9°E 000 000 96'E FOv 08¢ L ZE
Se'66L CE'EEOL SB'e6Z CE'EEODL SFE 000 000 LZv LEY oFe 0 LE
ZLLre L8'leL ZLLve L8'leL 87'E 000 000 i 85F ELL L- 0E
0Z'95¢ 729'66L 0Z9s5e Z29'66L ZL'E 000 000 LLy CEYV Gol Z- 6z
0B'ESL LTS5 0B'ESL i =i=y o 96'¢ 000 000 e’y ZL's 68 £- 8¢
8Z'GLL 00'06% 87611 00'06% 08¢ 000 000 ZZ’s 8E'S L& - fird
FO9rlL 9F'¥BE 0oL OF'FBE E9°EC 000 000 L¥'S 59’5 829 G- 9z
SLF9 Z6'651 SLF9 Z6'651 ¥ 000 000 [y~ 26’5 L7 9- T4
ZF' 9 Z9'Br L V9 Z9'BrL LE'Z 000 000 LB'S 6L'9 L4 L- L4 Y
8.9 Z9'8¥L FE'LO Z9'8rL B6lL'Eg 000 000 re9 9%'9 o 8- o
ZL° L8 L2891 ZLL8 L2891 L0 000 000 159 £L°9 T4 6" [
LS'E 00'L [S'E 00'L 96’1 000 000 8.9 00'L L Ol- LE Ag-4/13
[yail [ymil [ymil [umil [-1 [ymil [l [veil il [yl [2.] [-1
ndui K3pede> ndui puewsap ndui A81aua aazeay| dwnd jeay ainmesadwal
aamod Suneay FIENES Suneay| ““4o0d aajeay| dnpeq| Aqpaianod peoj 3eay siNoH JoopinQ uig
|enuue 33N | |enuue 1N |enuuy |enuuy dnyoeq| |ea3d3)3 peo| 1eay

“*d0Ds 404 ulg uonje|Nd|E)

GC0-£2-9vVIA-00€
7€ 40 971 9beq

JLNLILSNI
AVIIDOTONHDAL
HSINVa



Detailed test results

DANISH
TECHNOLOGICAL
INSTITUTE

Page 17 of 32
300-KLAB-23-025

Detailed SCOP test results - low temperature application — EN

14825:2022

Detailed result for 'EN14825:2022' Average Low (A) A -7 /W34

Tested according to:
Climate zone:
Temperature application:
Condition name:

EM14511:2022 and EN14825:2022

Condition temperature: °C
Part load: %
Chosen Thivalent °C
Tdesign “C
Pdesign kw
Heating demand: kw
CR: -
Minimum flow reached: -
Measurement type:

Integrated circulation pump:

Included corrections (Final result)

Heating capacity kW
Cop -
Power consumption kW
Measured

Heating capacity kW
COP -
Power consumption kW
During heating

Air temperature dry bulb “C
Air temperature wet bulb “C
Inlet temperature “C
Outlet temperature “C
Outlet temperature (Time averaged) “C
Circulation pump

Measured: Static differential pressure, liquid pump Fa
Calculated Hydraulic power W
Calculated global efficiency n
Calculated Capacity correction W
Calculated Power correction W
Water Flow mgfﬁ

Steady State

0.000292

Average
Low
A

-7
88%
-10
-10
7.30
6.46
1.0
Mo

Mo

6.027
3.067
1.565

6.016
3.080
1.953

-7.01
-8.21
28.99
33.84
33.54

-12

2 DANAK
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Detailed result for ' EN14825:2022" Average Low (B) A 2 /W30

Tested according to:
Climate zone:
Temperature application:
Condition name:

EM14511:2022 and EN14825:2022

Condition temperature: "C
Part load: %
Chosen Thivalent "C
Tdesign "C
Pdesign kw
Heating demand: kw
CR: -
Minimum flow reached: -
Measurement type:

Integrated circulation pump:

Included corrections [Final result)

Heating capacity kW
COoP -
Power consumption kW
Measured

Heating capacity kW
COF -
Power consumption kW
During heating

Air temperature dry bulb “C
Air temperature wet bulb “C
Inlet temperature “C
Outlet temperature "C
Outlet temperature (Time averaged) “C
Circulation pump

Measured: Static differential pressure, liquid pump Fa
Calculated Hydraulic power W
Calculated global efficiency i
Calculated Capacity correction W
Calculated Power correction W
Water Flow mg,fﬁ

Average
Low

B

2

34%

-10

-10

7.30

3.93

1.0

Mo
Steady State
Mo

3.842
4,939
0.778

3.839
4,955
0.775

2.09
0.95
25.03
30.14
30.14

2002
0

0.12

-3

-3
0.000180
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Detailed result for ' EN14825:2022" Average Low (C) A 7 /W27
Tested according to: EM14511:2022 and EMN14825:2022
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 7.30
Heating demand: kw 2.53
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Mo
Included corrections [Final result)
Heating capacity kW 2.535
Cop - 6.458
Power consumption kW 0.392
Measured
Heating capacity kw 2.534
cap - 6.472
Power consumption kw 0.392
During heating
Air temperature dry bulb “C 7.00
Air temperature wet bulb “C 6.23
Inlet temperature “C 22.02
Outlet temperature “C 27.05
Outlet temperature (Time averaged) “C 27.05
Circulation pump
Measured: Static differential pressure, liquid pump Fa 8398
Calculated Hydraulic power W " 0
Calculated global efficiency n 0.11
Calculated Capacity correction W -1
Calculated Power correction W -1
Water Flow m*/s 0.000121
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Detailed result for EN14825:2022' Average Low (D) A 12/ W24
Tested according to: EM14511:2022 and EN14825:2022
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 7.30
Heating demand: ki 1.12
CR: - 0.5
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Mo
Included corrections (Final result)
Heating capacity kw 2.455
COop - 8.225
Power consumption kW 0.298
Measured
Heating capacity kw 2.454
COop - 8.246
Power consumption kW 0.298
During heating
Air temperature dry bulb "C 11.96
Air temperature wet bulb “C 11.15
Inlet temperature “C 21.71
Outlet temperature “C 26.76
Outlet temperature (Time averaged) “C 24.02
Circulation pump
Measured: Static differential pressure, liquid pump Pa 260
Calculated Hydraulic power W " 0
Calculated global efficiency n 0.11
Calculated Capacity correction W -1
Calculated Power correction W -1
Water Flow m’/s 0.000117
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Detailed result for 'EN14825:2022' Average Low (E and F) A -10 /W35

Tested according to: EN14511:2022 and EN14825:2022
Climate zone: Average
Temperature application: Low
Condition name: EandF
Condition temperature: °C -10|
Part load: % 100%
Chosen Tbivalent °C -10
Tdesign °C -10
Pdesign kw 7.30
Heating demand: kw 7.30
CR: - 1.0]
Minimum flow reached: - No
Measurement type: Steady State
Integrated circulation pump: No

Included corrections (Final result)

Heating capacity kw 7.228
cop - 2.537
Power consumption kw 2.849
Measured

Heating capacity kw 7.214
cop - 2.547
Power consumption kw 2.833

During heating

Air temperature dry bulb °C -10.01
Air temperature wet bulb °C -11.20
Inlet temperature °C 29.99
Outlet temperature °C 35.20
Outlet temperature (Time averaged) °C 35.20]|

Circulation pump

Measured: Static differential pressure, liquid pump Pa 7151
Calculated Hydraulic power w d 2
Calculated global efficiency n 0.14
Calculated Capacity correction w -14
Calculated Power correction w -17
Water Flow m’/s 0.000333

@ JlacrAe 2 DANAK
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Detailed SCOP test results - medium temperature application - EN
14825:2022

Detailed result for EN14825:2022' Average Medium (A) A -7 /W52

Tested according to: EMN14511:2022 and EN14825:2022
Climate zone: Average
Temperature application: Medium
Condition name: il
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: Mo

Included corrections (Final result)

Heating capacity kW 5.971
cop - 2.307
Power consumption kW 2.588
Measured

Heating capacity kW 5.968
cop - 2.309
Power consumption kW 2.585

During heating

Air temperature dry bulb “C -7.00
Air temperature wet bulb “C -8.17
Inlet temperature “C 44,00
Outlet temperature “C 52.00
Outlet temperature (Time averaged) “C 52.00

Circulation pump

Measured: Static differential pressure, liquid pump Pa 2155
r
Calculated Hydraulic power W 0
Calculated global efficiency n 0.12
Calculated Capacity correction W -3
Calculated Power correction W -3
3
Water Flow m/s 0.000181
Wy g,
N S
SN
S
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Detailed result for ' EN14825:2022" Average Medium (B) A 2 /W42
Tested according to: EMN14511:2022 and EMN14825:2022
Climate zone: Average
Temperature application: Medium
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: Mo
Included corrections (Final result)
Heating capacity kw 3.708
CoP - 3.772
Power consumption kww 0.983
Measured
Heating capacity kW 3.707
CoP - 3.775
Power consumption kW 0.982
During heating
Air temperature dry bulb “C 2.12
Air temperature wet bulb “C 0.86
Inlet temperature “C 34.00
Outlet temperature “C 42.04
Cutlet temperature (Time averaged) “C 42.04
Circulation pump
Measured: Static differential pressure, liquid pump Pa 721
Calculated Hydraulic power W " 0
Calculated global efficiency n 0.11
Calculated Capacity correction W -1
Calculated Power correction W -1
Water Flow m*/s 0.000111
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Detailed result for 'EN14825:2022' Average Medium (C) A 7 /W36

Tested according to:
Climate zone:
Temperature application:
Condition name:

EM14511:2022 and EN14825:2022

Condition temperature: "C
Part load: %
Chosen Thivalent "C
Tdesign "C
Pdesign ki
Heating demand: kw
CR: -
Minimum flow reached: -
Measurement type:

Integrated circulation pump:

Included corrections [Final result)

Heating capacity kW
COF -
Power consumption kW
Measured

Heating capacity kW
COF -
Power consumption kW
During heating

Air temperature dry bulb “C
Air temperature wet bulb “C
Inlet temperature “C
Outlet temperature “C
Qutlet temperature (Time averaged) “C
Circulation pump

Measured: Static differential pressure, liquid pump Pa
Calculated Hydraulic power W
Calculated global efficiency n
Calculated Capacity correction W
Calculated Power correction W
Water Flow

m/s

Average
Medium
C

7

35%

-10

-10

7.00
242

1.0

Mo
Steady State
Mo

2.387
5.160
0.463

2.387
5162
0.462

6.96
6.18
28.00
36.11
36.11

277

0.11
o
0

0.000071
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Detailed result for 'EN14825:2022' Average Medium (D) A 12 /W30

Tested according to: EN14511:2022 and EM14825:2022
Climate zone: Average
Temperature application: Medium
Condition name: D
Condition temperature: "C 12
Part load: % 15%
Chosen Thivalent "C -10
Tdesign "C -10
Pdesign kv 7.00
Heating demand: kw 1.08
CR: - 0.5
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Mo

Included corrections (Final result)

Heating capacity kW 2.369
COP - 6.313
Power consumption kW 0.375
Measured

Heating capacity kW 2.369
COP - 6.316
Power consumption kW 0.375

During heating

Air temperature dry bulb “C 12.00
Air temperature wet bulb “C 10.78
Inlet temperature “C 26.38
Outlet temperature “C 34.27
Outlet temperature (Time averaged) “C 29.97

Circulation pump

Measured: Static differential pressure, liquid pump Pa 290
r
Calculated Hydraulic power W 0
Calculated global efficiency n 0.11
Calculated Capacity correction W ]
Calculated Power correction W 0
3
Water Flow m/s 0.000072
UL
RN S,
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Detailed result for 'EN14825:2022" Average Medium (E and F) A -10 /W55

Tested according to: EM14511:2022 and EMN14825:2022
Climate zone: Average
Temperature application: Medium
Condition name: EandF
Condition temperature: "C -10
Part load: % 100%
Chosen Thivalent "C -10
Tdesign "C -10
Pdesign kw 7.00
Heating demand: ki 7.00
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Mo

Included corrections [Final result)

Heating capacity kW 6.777
cor - 1.958
Power consumption kW 3.461
Measured

Heating capacity kw 6.773
cop - 1.960
Power consumption kw 3.456

During heating

Air temperature dry bulb “C -10.00
Air temperature wet bulb “C -11.07
Inlet temperature “C 47.00
Outlet temperature “C 54.98
Outlet temperature (Time averaged) “C 54.98

Circulation pump

Measured: Static differential pressure, liquid pump Fa 2754
r
Calculated Hydraulic power W 1
Calculated global efficiency n 0.12
Calculated Capacity correction W -d
Calculated Power correction W -5
Water Flow m*/s 0.000205
UL
RN S,
SN/
S
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Detailed test results, low temperature, colder climate - EN14825:2022
Detailed result for ' EN14825:2022' Colder Low (F and G) A -15 /W32

Tested according to: EM14511:2022 and EN14825:2022
Climate zone: Colder
Temperature application: Low
Condition name: FandG
Condition temperature: "C -15
Part load: % 82%
Chosen Thivalent "C -15
Tdesign "C -22
Pdesign kW 8.00
Heating demand: kW 6.53
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Mo

Included corrections [Final result)

Heating capacity kW 6.371
cop - 2.375
Power consumption kW 2.683
Measured

Heating capacity kw 6.360
cop - 2.382
Power consumption kw 2.670

During heating

Air temperature dry bulb “C -15.02
Inlet temperature “C 26.95
Outlet temperature “C 32.02
Outlet temperature (Time averaged) “C 32.02

Circulation pump

Measured: Static differential pressure, liquid pump Fa 5623

Calculated Hydraulic power W " 2

Calculated glohal efficiency n 0.13

Calculated Capacity correction W -11

Calculated Power correction W -13

Water Flow m*/s 0.000301
Uy,
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Detailed test results, medium temperature, colder climate -
EN14825:2022

DANISH
TECHNOLOGICAL
INSTITUTE

Page 28 of 32
300-KLAB-23-025

Detailed result for ' EN14825:2022' Colder Medium (F and G) A -13 /W47.75
Tested according to: EM14511:2022 and EM14825:2022
Climate zone: Colder
Temperature application: Medium
Condition name: Fand G
Condition temperature: "C -13
Part load: % 76%
Chosen Thivalent "C -13
Tdesign "C -22
Pdesign kw 8.40
Heating demand: kw 6.41)
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Mo
Included corrections (Final result)
Heating capacity kw 6.390
cCor - 2.038
Power consumption kW 3.135
Measured
Heating capacity kW 6.386
cCor - 2.040
Power consumption kW 3.131
During heating
Air temperature dry bulb “C -13.00
Inlet temperature “C 39.79
Outlet temperature “C 47.73
Outlet temperature (Time averaged) “C 47.73
Circulation pump
Measured: Static differential pressure, liquid pump Pa 2593
Calculated Hydraulic power W " 1
Calculated global efficiency n 0.12
Calculated Capacity correction W -
Calculated Power correction W -4
Water Flow m*/s 0.000194
I,
(v dacwr 2 DANAK
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Detailed test results of sound power measurement - EN 12102-1:2017
Test #1

lacae% WDANAK | Sound power levels according to Ed SoriroT

RN ISO 3743-1:2010

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

&,

Client: CTC Date of test: 28-11-2023

Object: Type: Air to w ater heat pump Model: CTC EcoAir 712M

Mounting The outdoor unit is mounted on the supporting metal support frame using four metal/rubber feets and placed
conditions: on four pices of concrete tiles (20x20x2.5 cm). All of these are placed in a w ater drop dray on tw o pieces

of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat on the floor. The noise radiated by
the outdoor unit has been measured in Test room 2.

Operating A7/W55, Compressor speed: 25[rps], Fan speed: 60[rps], Heating capacity: 2.4[kW], Pow er_input: 0.74 [kW],
conditions: Water flow rate: 270 [I/h]
Static pressure: 1008 kPa Reference box:
Air temperature: 7.0 °C L1: 1.3 m
Relative air humidity: 84.0 % L2: 0.5 m
Test room volume: 102.8 m? Room: Room 2 L3: 1.0 m
Area, S, of test room: 138.9 n? 70 Volume: 0.6 m®
OLw =LwA
Frequency Lw
f 1/3 octave |1/1 oct 4
[He] @8] | @8 | | 60
100 53.1 ]
125 399 '| 536 %
160 423 " 2 —
2
200 434 °
250 39.6 a4 | 250
315 458 I
400 465 3
500 406 81 | 3
630 39.1 Z 0
800 33.7 -
1000 | 338 87 | 8
1250 34.4 2
1600 27.3 g
2000 276 313 | 5 30
2500 236 3
3150 227 @
4000 31.0 326
5000 255
6300 166 2
8000 26.0 28.7
10000 24.7
! Diff. to backgr. noise < 6dB 10
125 250 500 1000 2000 4000 8000
Frequency, f,Hz—>
Sound power level Ly(A): 47.2 dB [re 1pW]
Name of test institute: DTI Date:  28-11-2023
No. of test report: 300-KLAB-23-025

Measurements are in full conformity w ith ISO 3743

on)  dacwRA §2 DANAK

DIN
Gepriift 5,/}//;.'_.-:_\-‘\\\\3 Test Reg. nr. 300
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Test #2
jasw szpanak | Sound power levels according to | [ TEKNOLOGISK
e INSTITUT

o
el

Yo AN
ol

TESTRep re. 300

ISO 3743-1:2010

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

No. of test report:

300-KLAB-23-025

Measurements are in full conformity with ISO 3743

Client: CTC Date of test: 27-11-2023
Object: Type: Air to w ater heat pump Model: CTC EcoAir 712M
Mounting The outdoor unit is mounted on the supporting metal support frame using four metal/rubber feets and placed
conditions: on four pices of concrete tiles (20x20x2.5 cm). All of these are placed in a w ater drop dray 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: 120[rps], Fan speed: 96[rps], Heating capacity: 10.5[kW], Pow er_input: 3.9
conditions: [kW], Water flow rate: 1150 [I/h]
Static pressure: 1009 kPa Reference box:
Air temperature: 7.0 °C L1: 13 m
Relative air humidity: 84.0 % L2: 0.5 m
Test room volume: 102.8 m? Room: Room 2 L3: 1.0 m
Area, S, of test room: 138.9 nm? Volume: 06 m
n - OLw ®mLwA
Frequency Lw
f 18 octave |1/t oot | _l
[Hz] [dB] [dB] | o
100 61.6 g‘
125 67.0 68.5 =
160 58.4 s
200 61.2 2
250 58.9 64.0 3 50 —
315 56.2 s
400 55.7 g
500 52.1 581 | 5
630 50.4 g
800 485 2 40
1000 46.1 51.7 2
1250 456 3
1600 433 §
2000 44.6 49.8 2 30
2500 46.5 =
3150 39.8 &
4000 38.7 43.4
5000 371
6300 34.3 20
8000 36.4 40.0
10000 34.8
10 —
125 250 500 1000 2000 4000 8000
Frequency, f,Hz—
Sound power level Ly(A): 60.2 dB [re 1pW]
Name of test institute: DTI Date:  27-11-2023

DIN
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Test #3
S, .
S & Sound power levels according to =y TEKNOLOGISK
% T %Nf‘K ISO 3743-1:2010 INSTITUT
Engineering method for small, movable sources in reverberant fields - Comparison method for hard-w alled test rooms
Client: CTC Date of test: 28-11-2023
Object: Type: Air to w ater heat pump Model: CTC EcoAir 712M
Mounting The outdoor unit is mounted on the supporting metal support frame using four metal/rubber feets and placed
conditions: on four pices of concrete tiles (20x20x2.5 cm). All of these are placed in a w ater drop dray 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: 120Hz], Fan speed: 96[rps], Heating capacity: 11.1[kW], Pow er_input: 3.1 [kW],
conditions: Water flow rate: 1940 [I/h]
Static pressure: 1008 kPa Reference box:
Air temperature: 7.0 °C L1: 1.3 m
Relative air humidity: 84.0 % L2: 0.5 m
Test room volume: 102.8 m? Room: Room 2 L3: 1.0 m
Area, S, of test room: 138.9 m? Volume: 06 m?
70 OLw =mLwA
Frequency Lw
f 1/3 octave |1/1 oct
[Hz] [dB] [dB] T _l
100 61.9 1 60
125 65.7 67.4 @
160 54.1 g
200 57.8 %
2 . 2.
50 59.8 62.5 = 50 ||
315 53.5 <
o
400 53.9 5
500 51.8 56.8 %
630 49.4 Q
800 47.5 s 40 [ =i
1000 454 5.7 | o
1250 44.3 g
1600 42.7 g
2000 41.0 47.0 S
2500 42.7 e
3150 37.9 08)
4000 38.7 42.5
5000 36.1
6300 33.1 20
8000 37.2 40.5
10000 35.9
10 —
125 250 500 1000 2000 4000 8000
Frequency, f,Hz—
Sound power level Ly(A): 58.9 dB [re 1pW]
Name of test institute: DTI Date:  28-11-2023
No. of test report: 300-KLAB-23-025
Measurements are in full conformity w ith ISO 3743
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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 12102:2017
e [SO 3743-1

The basic acoustic measurement standard ISO 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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