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Objective

The objective of this report is to document the following:

The Seasonal Coefficient of Performance (SCOP) at low and medium temperature application
for average climate according to EN 14825:2022.

In order to calculate the SCOP, tests were carried out at the part load conditions stated in the
tables on page 4 and 5.

COP test at standard rating conditions A7/W35 according to EN 14511:2022.
COP test at standard rating conditions A7/W55 according to EN 14511:2022.

Sound power measurements according to EN 12102-1:2022.
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Test conditions
SCOP test conditions for low temperature — EN 14825

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

DANISH
TECHNOLOGICAL
INSTITUTE

Page 4 of 36

300-KLAB-24-044 rev 2-3

Outdoor heat Indoor heat exchanger
exchanger
Part load ratio :
in % Dry (wret) bulh Fioed Variable outletd
temperature outlet oC
“C “C
Formula Average | Warmer | Colder Dutcllnnr Exhlaust ,Ml Average | Warmer | Colder
air air climates
(-7-16)/
A ([ Taesignh = B8.46 n.a 60,53 -7(-8) 20(12) af35 af 34 n.a = /30
16&)
(+2-16)/
B ([ Tdesignn = 5385 100,00 | 36,84 2(1) 20012) af35 af30 af35 2 /27
16)
(+7-16)/
C [ Tdesignn - 34,62 64,29 23,68 7(6) 20(12) /35 af27 /31 2 /25
16)
(+12-18) f
D [ Taesignn = 15,38 2857 10,53 12(11) 20(12) 2 /35 af24 af26 af24
16)
E (TLe - 16) [/ (Taesigen = 16] TOLs 20(12) af35 afn afe afb
F (Thiv - 16) / [Tiesiger — 16) Thin 20(12) af35 afe afe afe
(-15-16)
G ([ Taesignh = n.a n.a 81,58 -15 20012) af35 n.a n.a af3z
16)
Additional information
. Outlet
. o . o o
Climate Tdesignh [°C] Thivalent [°C] TOL [°C] temperature Flow rate
Average -10 -7 -10 Variable Variable
s DANAK

Test Reg. nr. 300




DANISH
TECHNOLOGICAL
INSTITUTE

Page 5 of 36

300-KLAB-24-044 rev 2-3

SCOP test conditions for medium temperature - EN 14825
Part load conditions for reference SCOP and reference SCOPon calculation of air to water units
for medium temperature application for the reference heating season;
“A"” = average, “"W"” = warmer, and “"C” = colder.

Outdoor heat Indoor heat exchanger
exchanger
Part load ratio :
in % Dry (wet) bulb Fixed Variable outletd
temperature outlet aC
DE EC
Formula Average | Warmer | Colder Gl.ltI?lDDl' Exh.laust . All Average | Warmer | Colder
air air climates
(-7-16) / a a a
A (Tiesigus - 16) 88,46 n.a 60,53 -7(-8) 20(12) J 55 J 52 n.a. J a4
B (+2-16) / 53,85 100 36,84 2(1) 20(12) a/55 [ 42 af55 | 4737
[Tdrslgnh = 15]
C .F? ) 16]1";; 34,62 64,29 23,68 7(6) 20(12) 2 /55 *f36 *f46 | 1 32
[ desigah — ]
p | #12-16)/ | 1538 | 2857 | 1053 | 12(11) | 20012) | +/55 | =30 | 2/34 | +/28
[Tdrslgnh = 15]
E (TOL® - 16) / (Taesignk — 16) ToL: 20(12) a /55 afk b i n
F (Tow - 16] / [Taesignn — 16) Thiw 20(12) a /55 afe aje aje
(-15-18) / _ a a
G (Tiesiges - 16) n.a. n.a. 81,58 15 20(12) /55 mn.a. n.a. J49
Additional information
. Outlet
. o . o o
Climate Tdesignh [ C] Thivalent [ C] TOL [ C] temperature Flow rate
Average -10 -7 -10 Variable Variable
s DANAK
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COP test conditions - low temperature — EN 14511
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Heat source

Heat sink

N#

Inlet Inlet
dry bulb wet bulb Inlet te(Tg)erature Outlet t??égerature
temperature (°C) | temperature (°C)
15 7 6 30 35

S: Standard rating condition

COP test conditions - medium temperature - EN 14511

Heat source

Heat sink
N# Inlet Inlet
dry bulb wet bulb Inlet te(Tg)erature Outlet t?:légerature
temperature (°C) | temperature (°C)
1S 7 6 47 55
S: Standard rating condition
Test conditions for sound power measurement - EN12102-1
N# Test condition Heat pump setting
Ambient air Out/:::toor " | Compressor Heating Power
temperature exchanger speed Fan speed capacity input
(°C) (°C) (Hz) (rpm) (kw) (kw)
11! 20 7/55 - - 2.55 1.14
22 7 7/55 25 400 2.55 1.14
1) Indoor unit
2) Outdoor unit
$i2 DANAK
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Test results
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Test results of SCOP test at low temperature - heating season average

- EN 14825

Model (Outdoor)

ACHP-H08/4R3HA-O

Air-to-water heat pump mono bloc N
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater N
Rated heat output®’ Prated 8.1 [kW]
) . Ne 199.2 [%]
Seasonal space heating energy efficien
P g energy Y scop 5.06 []
Average Climate|Tj=-15 °C Pdh - [kw]
- Tj=-7 °C Pdh 6.64 [kW]
Measured capacity for |Low Tj=2 °C Pdh 4.18 [kW]
heating for part load at |temperature Tj=7 °C Pdh 3.00 [kW]
outdoor temperature Tj |application Tj=12 °C Pdh 2.47 [kW]
Tj=bivalent temperature Pdh 6.64 [kW]
Tj=operation limit Pdh 6.78 [kW]
Average Climate|[Tj=-15 °C CopPd - [
- Tj=-7 °C COPd 3.26 [-]
Measured coefficient of |Low Tj=2 °C COPd 4.99 [-]
performance at outdoor |temperature Tj=7 °C COPd 6.79 [-]
temperature Tj application Tj=12 °C COPd 7.60 [-]
Tj=bivalent temperature COPd 3.26 [-]
Tj=operation limit COPd 2.90 [-]
Bivalent temperature Thivalent -7 [°C]
Operation limit TOL -10 [°C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.90 [-]
) . Off mode pDFF 0.015 [kW]
Power consumption n Thermostat-off mode Pro 0.060 [kW]
modes other than active
mode Standby mode Peg 0.015 [kW]
Crankcase heater mode Pex 0.011 [kW]
Rated heat output P 1.32 [kw]
1) sUP
Supplementary heater Type of energy input Electrical
Capacity control Variable
. Water flow control Variable
Other items
Water flow rate -
Annual energy consumption | Que 3310 [kWh]
Uror 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 medium temperature - heating season

average - EN 14825

Model (Outdoor)

ACHP-HO08/4R3HA-O

Air-to-water heat pump mono bloc N
Low-temperature heat pump N
Equipped with supplementary heater Y
Heat pump combination heater N
Rated haat output®’ Prnted 6.6 [kW]
Ssasonal space heating anargy Ms 142.3 [%]
efficiency SCOP 3.63 [-]
Average ClimateTj=-15 *C Pdh - [kw]
- Tj—-7 °C Pdh G.20 [kW]
Measured capacity for |Medium [j=2 o Pdh 3.83 [kw]
heating for part load at |temperature Tj=7 °C Pdh 2.52 [kw]
outdoor temperature Tj |application Tj=12 °C pdh 2.23 [kW]
[j=bivalent lemperalure Pdh 6.20 [kw]
Ti=operatian limit Pdh 5.60 [kw]
Average ClimatgTj=-15 °C COPd [-]
- [j=-7 2 COPd 229 [-]
Measured coefficient of |Medium Tj=2 °C COPd 3.61 [-]
parfarmance at autdeor |temperature Tj=7 oC Cord 4.61 [-]
temperature Tj application [j=12 oC Cord .30 [-]
Ti=hlvalent temperatura COPd 2.29 [-]
Ti—operation limit CORd 1.97 [-]
Bivalant tamparature Thivalent -7 [*C]
Operation limit TOL =10 [=C]
temperatures WTOL [=#C]
Degradation coefficient Celh 0.90 [-]
] . O mode Pere 0.015 [kwW]
:::}::l:: ‘::::‘:Thr::;u:n‘::va ‘I_TFI r'rl;[:|51 al ::I'I' mode Pra 0.060 [kw]
mode Standby mode Pag 0.015 [kW]
Crankcase healer mode Pe 0.011 [kw]
Supplementary heater!! Hated heat uuln..ut Payp 1.00 [kwW]
Type of energy input Flectrical
Capacity control Variable
. Walter fMow control Variable
Other items Walter fMow rate -
annual energy consumption Que 3753 [kwh]
UFor heat pump space heaters and heat pump combanation heaters, the rated heat output, Prated, s egual to the design load for heatng,
Pdesignh, and the rated heat output of a supplementary heater, Psup, & equal to the supplementary capacity for heating, sup(1]).
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COP test results - low temperature - EN 14511
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N# Test conditions Heating capacity [kW] copP

1 A7/W35 8.367 4.994
COP test results - medium temperature — EN 14511

N# Test conditions Heating capacity [kW] coP

1 A7/W55 8.354 3.075

Test results of sound power measurements - EN 12102-1

N* Sound power level LW(A) Uncertainty (dB)
[dB re 1pW] (weighted value)

11 44.9 1.6

22 53.8 1.6

1) Indoor unit
2) Outdoor unit

The A-weighted total sound power level is determined for the measured frequency range from
100 Hz to 10 kHz. For the calculation of uncertainty, see appendix 1.

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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Rating plate indoor unit

Indoor unit
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SCOP - detailed calculation

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

Calculation of reference SCOP

Pdegig‘nh = Hpe

ScoF = Paesignh ¥ Hpe
scop,, <+ HroX Pro+HsgxPsg+ Hegx Pex+ Horr > Porr
Where
Pdesign = Heating load of the building at design temperature, kW
Hpe = Number of equivalent heating hours, 2066 h
Hro, Hse, Hek, Horr = Number of hours for which the unit is considered to work in thermostat off
mode, standby mode, crankcase heater mode and off mode, h, respectively
Pror Pss, Poke Porr = Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively
Data for SCOP
Outdoor Part
temper |Partload |load Declared |Declared |cdh CR COPbin
ature |ratio capacity |COP
[°Cl [%] [kw] [kw] [-] [-] [-] [-]
A -7 a8 7.7 6.64 3.26 0.97 1.00 3.26
B 2 54 4.36 4.18 4.99 0.93 1.00 4.99
C 7 35 2.80 3.00 6.79 0.90 1.00 6.79
D 12 15 1.25 2.47 7.60 0.90 0.50 6.92
E -10 100 8.10 6.78 2.90 0.97 1.00 2.90
F - BIV -7 a8 7.7 6.64 3.26 0.97 1.00 3.26

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

Applied
to SCOP
Power calculat |Energy
Hours |input ion consumpti
[h] kwl kwl on [kWh]
Off mode 0| 0.015385| 0.01539 0
Thermostat off 178| 0.060397| 0.0604| 10.750666
Standby 0| 0.015385| 0.01539 0
Crankcase heatet 178| 0.010899 0 0
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Calculation Bin for SCOPon
|Annual
Heat load  Electrical backup Annual |Annual Met annual Net annual
Bin | Outdoor Hours Heat load covered by backup  heater COPbin heating  energy heating power
temperature heat pump  heater energy input demand |input | capacity input
[-1 |[*C] [hl  |[kw] kW] kW] [kWh] [-] [kwh]  |[kWh] |[kWh] [kWh]
E 21 10 1 8.0 8. 78 1.32 1.33 280 E.10 386 B.78 £.34
22 & 25 F.r8 B.73 1.08 28,39 2.02 159471 B2.186 188.32 85,78
23 -B 23 7.48 6.6 0.79 18.15 314 1797 6711 153.82 48,96
AJF-BIV 24 -7 24 7.7 564 0.00 0,00 3.260 17197 5267 171.97 52,67
25 -6 27 6.85 637 0.00 0.00 346 18505 53.54 185.05 53.54
26 5 2] G54 G0 0.00 0.00 3465 44488 121.94 444,58 121.94
27 -4 £l 6.23 5.82 0.00 0.00 3.84 567.00| 147.66 S&7.00 147.66
28 3 BY 5.92 555 0.00 0.00 403 526.81| 130,67 526.81 130,67
29 -2 165 G681 5.27 0.00 0.00 4,22 92527 219.08 925.27 215.08
30 A 173 5.30 .00 0.00 0.00 442 96.23| 20752 9623 207.52
k] al 240 4.%8 4.72 0.00 0.00 461 113631 255.68 1196.31 255.68
32 1| 280 4,67 4,45 0.00 0.00 480 1308.46| 27267 130846 27267
B 33 2| 320 4.36 4.18 0.00 0.00 4.9% 133569 279.68 1395.69 279.68
34 3| 357 4.05 390 0.00 0.00 5.35 144585 270.21 144585 270.21
35 ] 356 3.74 3.63 0.00 0.00 2,71 1330.89| 233.04 133089 £33.04
36 5 303 3.43 3.35 0.00 0.00 607 103836 171.02 1038.36 171.02
37 [ 330 32 3.08 0.00 0.00 B.43 1025.08| 135.84 1028.08 159.54
C 3B 7 326 280 280 0.00 0.00 B.79 914.05| 134.57 §14.05 134.57
a9 B 348 2.49 2.49 0.00 0.00 BB Ber.32) 1202 B&Y.32 12721
A0 9| 335 2.18 218 0.00 0.00 G684 73056 106.74 730.56 106.74
41 10 EXE 1.87 1.87 0.00 0.00 B8 L5881 i | 5ER 27 B5. M
42 11| 215 1.56 1.56 0.00 0.00 690 33490 48,57 334.90 48,57
] 43 12 169 1.25 1.25 0.00 0,00 592 210,60 30.43 210,60 30,43
44 13 151 0.93 0.93 0.00 0.00 695 14113 20.31 141.13 20,31
45 14 105 062 062 0.00 0.00 &a7 G542 9.38 G542 9.38
46 15 74 0.3 0.31 0.00 0.00 7.00 23.05 3.29 23.05 3.29
[sUM 1673148 3298.38 16685.62 3252.51
SCOPon 5.07 SCOPnet 513
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Detailed SCOP calculation of medium temperature and average climate
conditions — EN 14825
Calculation of reference SCOP

Pntegig'nh X H?ze

scop = Paesignn * Hie
scop,,  Hrox Pro+Hsg X Psp + Hex X Pex+ Horr X Porr
Where
Pyesign = Heating load of the building at design temperature, kW
Hie = Number of equivalent heating hours, 2066 h
Hro, Hse, Hek, Horr = Number of hours for which the unit is considered to work in thermostat off
mode, standby mode, crankcase heater mode and off mode, h, respectively
Pro, Psss Pk, 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 COoP
[°C] [%] [kw] [kw] [-] [-] [ [
A -7 88 5.84 6.20 2.29 0.98 1.00 2.29
B 2 54 3.55 3.83 3.6e1 0.94 1.00 3.6l
C 7 35 2.28 252 4.61 0.90 1.00 4.61
D 12 15 1.02 2.23 6.30 0.90 0.46 5.63
E -10 100 6.60 5.60 1.97 0.98 1.00 1.97
F-BIV -7 88 5.84 6.20 2.29 0.98 1.00 2.29

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| 0.015385| 0.01539 0
Thermostat off 178| 0.060397| 0.0604| 10.750666
standby 0| 0.015385| 0.01539 0
Crankcase heatel 178| 0.010899 0 0
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Calculation Bin for SCOPon
Annual
Heat load |Electrical backup Annual | Annual Met annual MNet annual
Bin | Outdoor Hours Heat load covered by |back up  heater COPbin heating onergy heating power
temperature heat pump |heater energy input demand input  capacity input
[-] |[*€] [hl  |[kwW] (kW] [kw] [kWh] [] [kWh]  |[[kWh] [kWh] [kwh]
E 21 10 1 B.60 5.80 1.00 1.00 1.497 B.&0 3.654 5.60 2.8%
22 & 25 8,35 568 &y 18.63 208 128.65 Ba2.02 142.02 583,39
23 -B 23 5.09 E.T6 0.33 765 208 1402 6828 132.47 60,63
AlF-BIV 24 -7 24 5.84 5.84 0.00 0.00 2.2% 14002 6111 140.12 61.11
25 -5 re 2.58 5.58 0.00 0.00 Fad 15078 B61.81 150.78 61.81
26 -5 6B 5.33 5.33 0.0 0.00 2.59 362.49 14018 362.49 140,18
27 4 91 5.08 5.08 0.00 0.00 273 482.000 168908 48200 169,08
28 -3 89 4,82 4.82 0.0 0.00 288 42925 14910 429.25 14210
29 2 165 4.57 4,57 0.0 000 303 753.92 24920 753.92 249.20
30 -1 173 4.32 4.32 0.00 0.00 317 7T46.56) 23537 T46.56 235.37
ki o 240 4.06 4.06 0.0 0.00 332 97477 29375 974.97 293.75
32 1 280/ 3.81 3.81 0.00 0.00 346 106615 3070 1066.15 3ar.n
B 33 2 320 3155 3.55 0.00 0.00 261 113723 3149 1137.23 314.91
34 3| 37 3.30 3.30 0.0 0.00 381 17BA0) 30906 117810 30906
35 4| 356 3.05 3.05 0.00 0.00 401 1084.43) 270.44 1084.43 270.44
36 5/ 303 2.79 2.7 0.0 0.00 4.21  B46.07 201.01 £46.07 201.M
37 B 330 £.54 2.54 0.00 0.00 4.41 83769 19002 B37.69 190,02
C 38 7 326 228 228 0.00 0.00 4.81 74478 1681.64 Fa4. 78 181.64
39 B| 348 203 2.03 0.0 0.00 4.81 BT 146,85 F06.7 146,85
40 9| 335 1.78 1.78 0.00 0.00 502 5%5.27 118.65 595.27 118.65
41 10 315 1.52 1.52 0.0 0.00 522 47977 9188 479.97 91.68
42 1 215 1.27 1.27 0.00 0.00 5.43 272.88 50,29 272.88 S0L.2%
D 43 12 189 1.02 1.02 0.00 0.00 5.63 171.60 3047 171.80 20,47
44 13 151 0.7e 0.7e 0.0 0.00 S84 11489 1970 114.599 19,70
45 14 105 0.51 0.51 0.00 0.00 &.04 533 B.82 533 8.82
| 46 15 T4 0.25| 0.25 000 0.00| 6.25| 18.78| 301 18.78 3m

SUM 13633.06 3741.31 13607.78 3716.03

|SCOPon 3.64 SCOPnet 366
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Detailed SCOP part load test results - low temperature application

- average climate - EN 14825

Detailed result for 'EN14825:2022' Average Low (A) A -7 /W34
Tested according to: EM14511:2022 and EN14825:2022
Climate zone: Average
Temperature application: Low
Condition name: it
Condition temperature: °C -7
Part load: % B8%
Chosen Thivalent °C -7
Tdesign °C -10
Pdesign kw 8.10
Heating demand: kw 7.17
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: No
Included corrections (Final result)
Heating capacity kw 6.643
CoP - 3.265
Power consumption kw 2.035
Measured
Heating capacity kw b6.634
COP - 3.277
Power consumption kw 2.024
During heating
Air_inlet temperature dry bulb “C -6.98
Air temperature wet bulb “C -8.00
Water_inlet temperature °C 29.01
water_outlet temperature °C 34.02
Water_outlet temperature (Time averaged) °C 34.02
Circulation pump
Meazured external static pressure difference, liquid pump Fa 4211
Calculated Hydraulic power W " 1
Calculated global efficiency n 0.13
Calculated Capacity correction W -9
Calculated Power correction W -10
Water Flow m’/s 0.000319
siz DANAK
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Detailed result for 'EN14825:2022' Average Low (B) A 2 /W30
Tested according to: EMN14511:2022 and EN14825:2022
Climate zone: Average
Temperature application: Low
Condition name: B
Condition temperature: "C 2
Part load: % 54%
Chosen Thivalent "C -7
Tdesign "C -10
Pdesign kwy 8.10
Heating demand: kw 4.36
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated liguid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kw 4,177
COP - 4.990
Power consumption kw 0.837
Measured
Heating capacity kw 4,179
COP - 4.977
Power consumption kw 0.840
During heating
Air_inlet temperature dry bulb “C 2.04
Air temperature wet bulb “C 1.00]
Water_inlet temperature “C 24.99
water_outlet temperature “C 29.82
Water_outlet temperature (Time averaged) “C 29.82
Circulation pump
Measured external static pressure difference, liquid pump Pa 1462
Calculated Hydraulic power W " 0
Calculated global efficiency n 0.12
Calculated Capacity correction W 2
Calculated Power correction W 3
Water Flow m’/s 0.000208
siz DANAK
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Detailed result for EN14825:2022' Average Low (C) A 7 /W27
Tested according to: EMN14511:2022 and EM14825:2022
Climate zone: Average
Temperature application: Low
Condition name: C
Condition temperature: "C 7
Part load: % 35%
Chosen Thivalent "C -7
Tdesign "C -10
Pdesign kw 8.10
Heating demand: kv 2.80
CR: - 1.0
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kW 2.999
cop - 6.792
Power consumption kW 0.442
Measured
Heating capacity kW 3.002
cop - 6.747
Power consumption kw 0.445
During heating
Air_inlet temperature dry bulb *C .00
Air temperature wet bulb “C 6.01
Water_inlet temperature “C 22.98
water_outlet temperature “C 26.98
Water_outlet temperature (Time averaged) “C 26.98
Circulation pump
Measured external static pressure difference, liguid pump Pa 2240
Calculated Hydraulic power W " 0
Calculated glohal efficiency n 0.12
Calculated Capacity correction W 3
Calculated Power correction W 3
Water Flow m’/s 0.000180
$iz DANAK
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Detailed result for EN14825:2022" Average Low (D) A 12/ W24
Tested according to: EN14511:2022 and EMN14825:2022
Climate zone: Average
Temperature application: Low
Condition name: D
Condition temperature: "C 12
Part load: % 15%
Chosen Thivalent "C -7
Tdesign "C -10
Pdesign kw 8.10
Heating demand: kw 1.25
CR: - 0.5
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liguid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kW 2.473
cop - 7.603
Power consumption kW 0.325
Measured
Heating capacity kw 2.516
cCor - 6.548
Power consumption kW 0.384
During heating
Air_inlet temperature dry bulb “C 12.02
Air temperature wet bulb “C 10.98
Water_inlet temperature “C 22.50
water_outlet temperature “C 25.61
Water_outlet temperature (Time averaged) “C 24.07
Circulation pump
Measured external static pressure difference, liquid pump Pa 23001
Calculated Hydraulic power W " 16
Calculated global efficiency n 0.28
Calculated Capacity correction W 42
Calculated Power correction W 59
Water Flow m*/s 0.000194
siz DANAK
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Detailed result for 'EN14825:2022° Average Low (E) A -10 /W35

Tested according to: EMN14511:2022 and EM14825:2022
Climate zone: Average
Temperature application: Low
Condition name: E
Condition temperature: "C -10
Part load: % 100%
Chosen Thivalent "C -7
Tdesign "C -10
Pdesign kW 8.10
Heating demand: kw 8.10
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated liguid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Mo

Included corrections (Final result)

Heating capacity kW 6.778
cop - 2.8595
Power consumption kW 2.341
Measured

Heating capacity kw 6.768
CorP - 2.905
Power consumption kW 2.330

During heating

Air_inlet temperature dry bulb “C -9.98
Air temperature wet bulb “C -10.99
Water_inlet temperature "C 30.00
water_outlet temperature “C 35.07
Water_outlet temperature (Time averaged) “C 35.07

Circulation pump

Measured external static pressure difference, liquid pump Pa 4351
Calculated Hydraulic power W " 1
Calculated global efficiency n 0.13
Calculated Capacity correction W -9
Calculated Power correction W -11
Water Flow m*/s 0.000321

2 DANAK
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Detailed SCOP part load test results - medium temperature application
- average climate - EN 14825

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

Tested according to: EN14511:2022 and EN14825:2022
Climate zone: Average
Temperature application: Medium
Condition name: A
Condition temperature: "C -7
Part load: % B8%
Chosen Thivalent "C -7
Tdesign "C -10
Pdesign kw 6.60
Heating demand: kw 5.84
CR: - 1.0
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes

Included corrections [Final result)

Heating capacity kW 6.195
COoP - 2.293
Power consumption kW 2.704
Measured

Heating capacity kW 6.242
COP - 2.259
Power consumption kW 2.762

During heating

Air_inlet temperature dry bulb “C -6.98
Air temperature wet bulb “C -7.99
Water_inlet temperature “C 44,32
water_outlet temperature “C 52.11
Water_outlet temperature (Time averaged) “C 52.11

Circulation pump

Measured external static pressure difference, liquid pump Pa 84837
Calculated Hydraulic power W " 16
Calculated global efficiency n 0.28
Calculated Capacity correction W 42
Calculated Power correction W Lo
Water Flow m*/s 0.000194

& DANAK
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Detailed result for 'EN14825:2022' Average Medium (B) A 2 /W42
Tested according to: EM14511:2022 and EM14825:2022
Climate zone: Average
Temperature application: Medium
Condition name: B
Condition temperature: “C 2
Part load: % 54%
Chosen Thivalent "C -7
Tdesign "C -10
Pdesign kw 6.60
Heating demand: kw 3.55
CR: - 1.0
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kW 3.829
cop - 3.611
Power consumption kW 1.060
Measured
Heating capacity kW 3.832
CoP - 3.602
Power consumption kW 1.064
During heating
Air_inlet temperature dry bulb “C 2.01
Air temperature wet bulb “C 1.01
Water_inlet temperature “C 36.61
water_outlet temperature “C 41.74
Water_outlet temperature (Time averaged) “C 41.74
Circulation pump
Measured external static pressure difference, liguid pump Pa 2379
Calculated Hydraulic power W " 0
Calculated global efficiency n 0.12
Calculated Capacity correction W 3
Calculated Power correction W 4
Water Flow m’/s 0.000180
siz DANAK
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Detailed result for EN14825:2022' Average Medium (C) A 7 /W36

Tested according to:

Climate zone:

Temperature application:
Condition name:
Condition temperature:

Part load:

Chosen Thivalent

Tdesign
Pdesign

Heating demand:

CR:

Minimum flow reached:

Measurement type:

Integrated liquid pump:

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

Included corrections (Final result)

Heating capacity
Cop

Power consumption

Measured
Heating capacity
Cop

Power consumption

During heating

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

Water_outlet temperature (Time averaged)

Circulation pump

Measured external static pressure difference, liquid pump
Calculated Hydraulic power
Calculated global efficiency

Calculated Capacity correction
Calculated Power correction

Water Flow

MN14825:2022
Average
Medium
C
°C 7
% 35%
°C -7
“C -10
kw 6.60
kW 2.28
- 1.0
- Yes
Steady State
Yes
Yes
kw 2.521
- 4.608
kw 0.547
kw 2.561
- 4.251
kw 0.603
°C 7.00
“C 6.01
“C 32.71
°C 35.89
°C 35.89
Pa 76840
w7 15
n 0.27
W a0
W 55
m*/s 0.000194
si2 DANAK
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Detailed result for EN14825:2022' Average Medium (D) A 12 /W30

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

Chosen Thivalent
Tdesign

Pdesign

Heating demand:

CR:

Minimum flow reached:
Measurement type:
Integrated liquid pump:

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

Included corrections (Final result)
Heating capacity
COop

Power consumption

Measured
Heating capacity
Cop

Power consumption

During heating

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

Water outlet temperature (Time averaged)

Circulation pump

Measured external static pressure difference, liguid pump
Calculated Hydraulic power

Calculated global efficiency

Calculated Capacity correction

Calculated Power correction

Water Flow

N14825:2022
Average

Medium

D

°C 12
% 15%
°C -7
°C -10
kw 6.60
kw 1.02
- 0.5
- Yes
Steady State

Yes

Yes

kw 2.229
6.304

kw 0.354
kw 2.271
5.506

kw 0.412
°C 11.99
°C 10.99
°C 28.70
°C 31.52
°C 29.938
Pa 85126
w7 17
n 0.28
W 42
W 59
m*/s 0.000194

Test Reg. nr. 300
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Detailed resuit for EN14825:2022' Average Medium (E) A -10 /W55
Tested according to: N14825:2022
Climate zone: Average
Temperature application: Medium
Condition name: E
Condition temperature: °C -10
Part load: % 100%
Chosen Thivalent °C -7
Tdesign °C -10
Pdesign kw 6.60
Heating demand: kw 6.60
CR: - 1.0
Minimum flow reached: - Yes
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liguid pump able to generate a positve ext. static pressure difference: Yes
Included corrections (Final result)
Heating capacity kw 5.602
COoP 1.969
Power consumption kw 2.846
Measured
Heating capacity kw 5.644
COoP 1.943
Power consumption kw 2.905
During heating
Air_inlet temperature dry bulb °C -10.03
Air temperature wet bulb °C -11.00
Water_inlet temperature “C 48.01
water_outlet temperature °C 55.07
Water_outlet temperature [Time averaged) °C 55.07
Circulation pump
Measured external static pressure difference, liquid pump Pa 84644
Calculated Hydraulic power W " 16
Calculated global efficiency n 0.28
Calculated Capacity correction W 43
Calculated Power correction W 59
Water Flow m*/s 0.000194
siz DANAK

Test Reg. nr. 300
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Detailed result for 'EN14511:2022' A7/W35
Tested according to: EN14511:2022]
Minimum flow reached: Mo
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Mo
Included corrections (Final result)
Heating capacity kW 8.367
Cop - 4.934
Power consumption kW 1.676
Measured
Heating capacity kw 8.347
coP - 5.053
Power consumption kw 1.652
During heating
Air_inlet temperature dry bulb *C 6.99
Air temperature wet bulb *C 6.03
Water_inlet temperature °C 30.00
water_outlet temperature “C 35.04
Circulation pump
Measured external static pressure difference, liquid pump Pa 9397
Calculated Hydraulic power W 4 4
Calculated global efficiency n 0.16|
Calculated Capacity correction W -20)
Calculated Power correction W -23
Water Flow m’/s 0.000399
$iz DANAK

Test Reg. nr. 300
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Detailed resulitfor ' EN14511:2022' A7/W55
Tested according to: IN14511:2022
Minimum flow reached: No
Measurement type: Steady State
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: No
Included corrections (Final result)
Heating capacity kw 8.354
COP - 3.075
Power consumption kw 2.717
Measured
Heating capacity kw 8.353
COP - 3.076
Power consumption kw 2.715
During heating
Air_inlet temperature dry bulb °C 6.99
Air temperature wet bulb °C 6.03
Water_inlet temperature °C 46.99
water_outlet temperature °C 55.12
Circulation pump
Measured external static pressure difference, liquid pump Pa 810
Calculated Hydraulic power W d 0
Calculated global efficiency n 0.11
Calculated Capacity correction W -2
Calculated Power correction W -2
Water Flow m’/s 0.000249
si2 DANAK

Test Reg. nr. 300
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Detailed test results of sound power measurement - EN 12102-1

Test#1 Indoor unit

ISO 3743-1:2010

Sound power levels according to Iy TEKNOLOGISK

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

INSTITUT

Client: KLIMA-THERM Date of test: 20-08-2024

Object: Type: Split air to w ater heat pump, Model: IDU: ACHP-HO8 5R3HA-| & ODU: ACHP-H08/4R3HA-O

Mounting The indoor unit is mounted at a hight of 1.7 meter above floor level using a metal support frame and a
conditions: w ooden board (90 x 110 cm). The IDU is mounted on the w ooden board using vibration isolatores. The metal

frame is damped by filling the pipes w ith dry sand placed it all on placed on four pices of concrete tiles
(50x50x2.5 cm), w hich are placed in a water 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 indoor unit has been
measured in Test room 1 and the outdoor unit is installed in the neighboring Test room 2.

In conformity w ith ISO 3743-1, except for some frequencies w here the sound level is close to the background
noise, see table. Difference less than 0,52 dB. The result thus represent the upper bound.

Operating IDU: Ambient temperature = 20*C, ODU: A7WS55, Compressor speed: 25[Hz], Fan speed: 400 [rpm], Heating
conditions: capacity: 2.55 [kW], Pow er_input: 1.140[kW], Water flow rate: 700 [I/h] and dP_w ater: 839 [mbar]
Static pressure: 1013 hPa Reference box:
Air temperature: 20.0 °C L1: 04 m
Relative air humidity: 73.0 % L2: 03 m
Test room volume: 102.8 m* Room: Room 1 L3: 0.8 m
Area, S, of test room: 138.9 n? Volume: 0.1 m?
0 OLw mLwA
Frequency Lw
f 1/3 octave [1/1 oct
[Hz] [dB] [dB] =
100 45.6 = 60
125 | 437 |s05 '
160 47.3 ]
200 374 S
250 37.0 46.9 g e
315 458 S
400 39.1 o
500 40.1 43.1 2
630 327 2 _I
800 32.0 s 40
1000 36.2 82 | o
1250 29.1 2
1600 | 251 =
2000 27.4 30.6 H
2500 242 < 30
3150 23.1 3
4000 26 |28 2| ©
5000 229
6300 211 20 |
8000 21.9 266 2
10000 22.5
" Diff. to backgr. noise < 6dB
2 Correction 10 H
125 250 500 1000 2000 4000 8000
Frequency,f,HzR X
Sound power level Ly(A): 44.9 dB [re 1pW] Uncertainty Otot: 1.6 dB
Name of test institute: DTI Date:  20-08-2024
No. of test report: 300-KLAB-24-044

2 DANAK
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Sound power levels according to
ISO 3743-1:2010

TEKNOLOGISK
> INSTITUT

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

Client: KLIMA-THERM Date of test: 20-08-2024

Object: Type: Split air to w ater heat pump, Model: IDU: ACHP-HO08 5R3HA-I & ODU: ACHP-H08/4R3HA-O

Mounting The outdoor unit is mounted on the supporting metal support frame using tw o pieces of vibration isolators
conditions: and placed on four pieces of concrete tiles (45x45x5 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.

Measurements are in full conformity w ith ISO 3743-1

Operating A7WS55, Compressor speed: 25[Hz], Fan speed: 400 [rpm], Heating capacity: 2.55 [kW], Pow er_input:
conditions: 1.140[kW], Water flow rate: 700 [I/h] and dP_w ater: 839 [mbar]
Static pressure: 1013 hPa Reference box:
Air temperature: 7.0 °C L1: 1.0 m
Relative air humidity: 84.0 % L2: 04 m
Test room volume: 102.8 m? Room: Room 2 L3: 0.8 m
Area, S, of test room: 138.9 m? Volume: 0.3 m?
70 OLw = LwA
Frequency Lw
f 1/3 octave [1/1 oct
[Hz] [dB] [dB] = —
100 59.8 = 60
125 49.1 61.3 @
160 54.9 ]
200 451 %
250 49.8 52.4 g 50 —I
315 46.7 <
400 46.4 o
500 45.3 49.8 2
630 427 D
800 44.0 j 40
1000 46.6 50.2 »
1250 454 %
1600 39.6 5
2000 36.6 42.2 H
2500 34.9 5 0
3150 35.3 §
4000 33 [301 |©
5000 34.3
6300 31.4 20
8000 329 39.9
10000 38.1
10
125 250 500 1000 2000 4000 8000
Frequency, f, HzK &
Sound power level Ly(A): 53.8 dB [re 1pW] Uncertainty Otot: 1.6 dB
Name of test institute: DTI Date: 20-08-2024
No. of test report: 300-KLAB-24-044

2 DANAK

Test Reg. nr. 300
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Appendix 1

Operating conditions and environment
The operating conditions of the unit under test fulfill the requirements for Class A.

The acoustic test chamber is a hard wall reverberant room (103 m3) and equipped with
relevant sound diffusing reflector panels. The acoustical test chamber fulfils the requirements
of ISO3743-1 accuracy grade 2 (engineering grade).

The measurements of the average sound pressure levels in 1/3 octave frequency bands are
carried out using three microphones in the test chamber. During the measurements, the
microphones are traversed up and down for one meter in the arc of a quarter circle.

The picture below shows the installation of the unit during test, position of microphones, sound
diffusing reflector panels, and the reference sound source.

Test#1_indoor unit

fx‘b_-__-ﬂ‘ﬁ £
iacMRA S22 DANAK
o
i_‘:?'_‘::\j";‘:‘ Test Reg. nr. 300
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Test#2_outdoor unit

flacwra 2 DANAK
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Id nr. Manufacturer Description Calibration company
100864 GRAS Gras 40AE_26CA, »" free field Norsonic A/S, Norway
microphone, Room 1
] ” H
100865 GRAS Gras 40AE_26CA, 12" free field Norsonic A/S, Norway
microphone, Room 1
1 ”n H
100866 GRAS Gras 40AE_26CA, 12" free field Norsonic A/S, Norway
microphone, Room 1
1 ”n .
100867 GRAS Gras 4QAE—26CA’ /2" free field Norsonic A/S, Norway
microphone, Room 2
1 ” H
100868 GRAS Gras 4QAE—26CA’ /2" free field Norsonic A/S, Norway
microphone, Room 2
1 14 H
100869 GRAS Gras 40AE_26CA, 12" free field Norsonic A/S, Norway
microphone, Room 2
1 ”n e
100870 GRAS Gras 40AE_26CA, 12" free field Norsonic A/S, Norway
microphone, Roof monitor
100873 | Briel & Kjeer | Acoustical calibrator, Briel & Kjaer 4231 Element Metech,
Denmark
100859 Norsonic Reference sound source, Norsonic Nor278 RISE, Sweden
Room 1
100872 Norsonic Reference sound source, Norsonic Nor278 RISE, Sweden
Room 2
100620 Norsonic Multi-channel measurement system Norsonic A/S, Norway

Nor850

All microphones are equipped with windshields.

& DANAK

Test Reg. nr. 300
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Test Procedure

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

¥ DS/EN 14511:2022
¥ EN12102-1:2022
¥ ISO/EN 3743-1:2010

The basic acoustic measurement standard DS/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 unit under test. 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 A-weighted total sound
power level is determined for the measured frequency range from 100 Hz to 10 kHz.

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.

Measurement uncertainty

The uncertainty of sound power level in decibel is determined in accordance with ISO 3743-1,

equation 22 a,,; = /0go? + gomc? Where:

- Oro is the standard deviation of the reproducibility of the method
- Oomc is the standard deviation describing the uncertainty associated with the instability of the
operating and mounting conditions for the particular noise source during test.

Oro expresses the uncertainty in test results delivered by the different accredited test

laboratories due to different instrumentation and implementation of measurement procedure
as well different radiation characteristics of the noise source during test.

Oomc expresses the uncertainty associated with the instability of the operating and mounting
conditions for the particular noise source during test. The mounting and installation conditions
in two DTI acoustical test chambers are well defined in the test procedure. Possible instability
of the operating conditions is monitored and assessed prior to each noise test.
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The test uncertainty oomc is calculated according to ISO3743-1 Annex C formula C.1 and is
typically below 1.0dB. However, the uncertainty is rounded up to the nearest 0.5 or 1.0dB
increment in the report. As pr. Table C.1 (accuracy grade 2), the uncertainty oro is set to 1.5.

The expanded uncertainty U is calculated according to ISO 3743-1 equation 23:
U =k o,,, Where k = 2 for 95% confidence.

EXAMPLE: 0,,,: V1.52 + 0.52 = 1.6 dB and U(95%) = 3.2 dB

Note: The expanded uncertainty does not include the standard deviation of production which is
used in I1ISO4871 for the purpose of making noise declaration for batches of machines.

®A S DANAK

i \\_\". Test Reg. nr. 300
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Appendix 2 Authrization letter
CE DECLARATION OF CONFORMITY

We, NINGBO AUX ELECTRIC.,CO, LTD BUILDING B4 4 NO:1166 NORTH MINGGUANG
ROAD,JIANGSHAMN,YINZHOU NINGBO,CHINA

Declare under our sole responsibility that the devices:
EBrand name: AURATSU

Type of units: Heat Pumps

Model: please see the list below

We, NINGBO AUX ELECTRIC CO., LTD (BUILDING B4 4 NO:1166 NORTH MINGGUANG
ROAD , JIANGSHAN, YINZHOU NINGBO, CHIMNA ) hereby confirm that all below Heat
Pumps are the same except model no., nameplate specification and address. \We declare
that these units are produced by us under AURATSU BRAND NAME and shipped 1o
KAISAl EUROPE (located in Ostrobramska 101 A , 04-041 Warsaw ,Poland) and we
declare that this declaration is in conformity with the requirements set out in the Council
Directive on the Approximation of the Laws of the Member States relating to Electro
Magnetic Compatibility (2014/30/EU), Low Voltage (2014/35/EU) for evaluation of
compliance with this directives, following standards were applied

EMC (2014/30/EU)
EN55014-1:2017+A11:2020
EN55014-2:2015 S A
EN IEC 61000:3:2:2019 /7 1[4
EN 61000-3-3:2013+A1:2018/ 1 17))

I Wit o T e e

LVD (2014/35/EU
ENG0335-2-40:2003+A11:2004+A12:2005+A1:2006+A2:2009+A13:2012
ENBD035-1:2012+A11:2014+A13:2017+A1:2019+A14:2009+A2:2009
EMG2233.2008

\.\'""' uiy

SN

:""u..:‘_\h\_':";{_,-_’f_:

faswRA S22 DANAK
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Model List:
AURATSU Model AUX Model
AHM-100RA3 /| AHA-0BRA1 ACHP-HO8/AR3HA-I | ACHP-HOB/4R3HA-O

This Declaration of Conformity is issued under the sole responsibility of the Manufacturer.

Authorized representative:

NINGBO AUX ELECTRIC,,CO,LTD

NAME : Aa'a' LY : G RAR

Title: {'JP.C Hegmnai Sales Managrai le Cv:arj"ltra[ & Southeast Europe
Date ; Aug 30, 2024

SIGNATURE!

Aﬁ’[ﬂ G-

x__ ’L
lacMRA S22 DANAK
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OSWIADCZENIE

Producent AURATSU oswiadcza, iz pompy ciepta

1) AHA-08RA1 + AHM-100RA3

Oznaczenie/typ/identylik ator modelu

2) AHA-10RA1 + AHM-100RA3

3)
4)

5)

Oznaczeme/typ/identyfikator modelu

Oznaczenie/typ/iden yfikalor modetu

Oznaczeme:typi identyfikalor modeiu

Oznaczene/typ/identyfikator modelu

Nalezg do jednego podtypu w danym typoszeregu i spetniajg tacznie nastepujgce warunki:

¢ identyczna konstrukcja obiegu chtodniczego, ten sam czynnik chtedniczy/roboczy;

e ten sam producent, typ i liczba sprezarek;

e ten sam typ elementu rozpreznego:

e ten sam typ skraplacza,

e ten sam typ parownika;

e ten sam typ procesu odszraniania;

e len sam sterownik i zasada sterowania wydajnoscia;

e ten sam producent, typ i liczba wentylatoréw parownika (w przypadku powietrznych
pomp cicpla) i zasada sterowania wydajnoscig (stala, zmienna lub stopniowana
regulacja predkosci obrotowe;j);

¢ urzadzenia z i bez zaworu czterodrogowego nie moga by¢ zaliczone do tego samego
typoszeregu,

erm._—
(_‘7? Paweteska
Gmm‘( 2 3 ’ 2924 D rektora éls Technicznych
Miejscowosé, data Podpis osoby upowazniongj

KLIMA-THERM Sp. z 0.0.
ul. Ostrobramska 1014, 04-041 Warszawa - SIEDZIBA
ul Budowlanych 48, 30-288 Gdaask - Oddziat
! Mosiowa 34 87-100 Torun - Oddziat
NIP. 956-216-37-61, REGON. 340118385
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