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Objective

The objective of this report is to document the following:

The Seasonal Coefficient of Performance (SCOP) at low and medium temperature application
for average climate according to EN 14825:2018. In order to calculate the SCOP, tests were
carried out at the part load conditions stated in the tables on page 4 and 6.

COP test point at low temperature (heating mode) according to EN 14511:2018 at A7/W35.

COP test point at medium temperature (heating mode) according to EN 14511:2018 at
A7WS55,

Sound power measurements according to EN 12102-1:2017 for ErP labelling.
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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.

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.
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Climate Taesignh [°C] Toivatent [°C] TOL [°C] tem%‘;tr'::ure Flow rate
Average -10 -7 -10 Variable Fixed

Test conditions

Compressor speed
average climate (Hz)

A&F 68

B 31

C 30

D 30

E 80
ey,
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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
h Indoor heat exchanger
b Part Load Ratio excoanger
s :
E in % Inlet dry (wet) bulb j::fi Variable outletd
= temperature °C % °C
=) C
()
Formula A w C Outcfloor 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.
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Climate Taesignh [°C] Toivatent [°C] TOL [°C] tem%‘;tr'::ure Flow rate
Average -10 -7 -10 Variable Fixed

Test conditions

Compressor speed
average climate (Hz)

A&F 69

B 33

C 30

D 30

E 83
Wy,
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Test conditions for COP test points at low temperature - EN 14511

Heat source Heat sink
Compressor
N* ary bulb wet bulb Inlet Outlet speed
Y temperature temperature (Hz)
temperature temperature (°C) (°C)
(°C) (°C)
1 7 6 30 35 58

Test conditions for COP test points at medium temperature — EN 14511

Heat source Heat sink
Inlet Inlet Compressor
N* Inlet Outlet speed
t dry bulb wet bulb temperature temperature (Hz)
emperature temperature (°C) (°C)
(°c) (°c)
1 7 6 47 55 85

Test conditions for sound power measurements - EN 12102-1

N# Test condition Heat pump setting
Outdoor heat | Indoor heat
exchanger exchanger Compressor Fan speed Heating Power input
(dry bulb/ (inlet/ speed Outdoor capacity (kW) P
wet bulb) outlet) (Hz) (rpm) (kw)
(°C) (°C)
1 7/6 50.7/55 33 Na. 5.5 1.87
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Test results of SCOP test at low temperature - heating season average

(A) - EN 14825

Model (Outdoor) KHY-12PY3
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’ Pt 9 [kw]
. . Ns 173.2 [%]
Seasonal space heating energy efficiency
SCop 4.41 [-]
Average Climate|Tj=-15 °C Pdh - [kw]
- Tj=-7 °C Pdh 8.30 [kw]
Measured capacity for |Low Tj=2 2C Pdh 4.82 [kw]
heating for part load at |temperature Tj=7 °C Pdh 5.67 [kKW]
outdoor temperature Tj |application Tj=12 °C Pdh 6.60 [kwW]
Tj=bivalent temperature Pdh 8.30 [kWw]
Tj=operation limit pdh 0.04 [kw]
Average Climate|Tj=-15 °C COPd - [-]
, Tj=-7 °C COPd 3.13 []
Measured coefficient of |Low Tj=2 °C COPd 4.20 [-]
performance at outdoor (temperature Tj=7 °C COoPd 5.70 [-]
temperature Tj application Tj=12 °C CoPd 7.29 [-]
Tj=bivalent temperature COoPd 3.13 [-]
Tj=operation limit COPd 2.80 [-]
Bivalent temperature Thivalent -7 [°C]
Operation limit TOL -10 [°C]
temperatures WTOL - [oC]
Degradation coefficient Cdh 0.98 [-]
Off mode Porr 0.010 [kw]
Power consumption in
. Thermostat-off mode P 0.019 [kw
modes other than active 12 [kw]
mode Standby mode Peg 0.010 [kw]
Crankcase heater mode Pcy 0.010 [kw]
Rated heat output Poye 0.00 [kw]
Supplementary heater®! : 2 .
pp i Type of energy input Electrical
Capacity control Variable
Other it Water flow control Fixed
er items Water flow rate -
Annual energy consumption Qe 4220 [kWh]
Far heat pump space heaters and heat pump combination heaters, the rated heat autput, Prated, iz equal ta the design load far heating, Pdesignh, and the rated
heat autput of a supplementary heater, Psup, is equal to the supplementary capacity far heating, suplTjl.

Tests are executed by Rasmus Thisgaard, Danish Technological Institute.
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Test results of SCOP test at medium temperature - heating season
average (A) - EN 14825

Model (Outdoor) KHY-12PY3
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®! Pt 9 [kw]
. . Ns 137.6 [%]
Seasonal space heating energy efficiency
SCOP 3.51 [-]
Average Climate|Tj=-15 °C Pdh - [kw]
i, Tj=-7 °C Pdh 7.94 [kW]
Measured capacity for |Medium Tj=2 °C Pdh 5.08 [kw]
heating for part load at (temperature Tj=7 °C pdh 5.50 [kw]
outdoor temperature Tj |application Tj=12 °C Pdh 6.44 [kw]
Tj=bivalent temperature Pdh 7.94 [kw]
Tj=operation limit pdh 8.78 [kw]
Average Climate|Tj=-15 °C COPd -[-]
- Tj=-7 °C COPd 2.31 [-]
Measured coefficient of |Medium Tj=2 °C COPd 3.42 [-]
performance at outdoor (temperature Tj=7 °C CoPd 4.58 [-]
temperature Tj application Tj=12 °C COPd 5.93 []
Tj=bivalent temperature COoPd 2.31 [-]
Tij=operation limit COPd 2.03 [-]
Bivalent temperature Thivalent -7 [°C]
Operation limit TOL -10 [*C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.98 [-]
o Off mode Parr 0.010 [kw]
Power consumption in Thermostat-off mode Pro 0.019 [kw]
modes other than active
mode Standby mode Pz 0.010 [kwW]
Crankcase heater mode Pck 0.010 [kW]
Rated heat output P<up 0.22 [kwW]
supplementary heater!’ g = -
PP i Type of energy input Electrical
Capacity control Variable
Other it Water flow control Fixed
er items Water flow rate -
Annual energy consumption HE 5291 [kWh]
"Far heat pump space heaters and heat pump combination heaters, the rated heat output, Prated, is equal to the design laad far heating, Pdesignb, and the rated
keat autput of a supplementary heater, Psup, is equal ta the supplementary capacity for heating, sup(T).

Tests are executed by Rasmus Thisgaard, Danish Technological Institute.
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Test results of COP test points at low temperature - EN 14511

N#

Test conditions

Heating capacity [kW]

cop

A7/W35

9.94

4.49

Tests are executed by Rasmus Thisgaard, Danish Technological Institute.

Test results of COP test points at medium temperature — EN 14511

N#

Test conditions

Heating capacity [kW]

cop

A7/W55

10,36

3.04

Tests are executed by Rasmus Thisgaard, Danish Technological Institute.

Test results of sound power measurements - EN 12102

N#

Test conditions

Sound power level LW(A)
[dB re 1pW]

Uncertainty (dB)
(weighted value)

A7W55

64.0

0.5

Tests are executed by Kamalathasan Aramugam, Danish Technological Institute.
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Photo
Rating plate Unit

KAISAI

INVERTER HEAT PUMP |

Model KHY-12PY3

Rated Voltage /
llng- l"F‘:;equ-m:y 380-415V/3N~/50Hz |

L NUMBER

U

KHY-12PY3K000001
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SCOP - detailed calculation

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

Calculation of reference SCOP

Pdezig'nk * Hpe

scop= Paesignn * Hpe
SCoP,, < Hrox Pro+HspxPsg+ Hex X Pex+ Horr > Porr
Where
Piesign = Heating load of the building at design temperature, kW
Hpe = Number of equivalent heating hours, 2066 h
Hro, Hss, Hok, Horr = Number of hours for which the unit is considered to work in thermostat off
mode, standby mode, crankcase heater mode and off mode, h, respectively
Pra, Psg, Pek, Pore = 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 CcoP
[°Cl [%] [kw] [kw] [] [-] [-] [-]
A -7 88 7.96 8.30 3.13 0.99 1.00 3.13
B 2 54 4.85 4.82 4.20 0.98 1.00 4.20
C 7 35 312 5.67 5.70 0.98 0.55 5.61
D 12 15 1.38 6.60 7.29 0.98 0.21 6.76
E -10 100 9.00 9.04 2.80 0.99 1.00 2.80
F-BIV -7 88 7.96 8.30 3.13 0.99 1.00 3.13

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 3672 0.01 0.01 36.72
Thermostat off 178 0.019 0.019 3.382
Standby 0 0.01 0.01 0
Crankcase heatey| 3850 0.01 0 0
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Calculation Bin for SCOP,,,
Heat load Electrical |backup Annual Annual Net annual |Net annual
Bin Qutdoor Hours Heat load covered by |backup |heater COP,,, |heating energy heating power
temperature heat pump |heater energy input demand |input capacity |input
[-] [°Cl [h] [kw] [kw] [kw] [kWh] [-] [kWhi] [kwWh] [kWh] [kWh]
E 21 -10 1 9.00 9.00 0.00 0.00 2.80 9.00 3.22 9.00 3.22
22 -9 25 8.65 8.65 0.00 0.00 2.91 216.35 74.45 216.35 74.45
23 -8 23 8.31 8.31 0.00 0.00 3.02 191.08 63.33 191.08 63.33
A/lF-BIV 24 -7 24 7.96 7.96 0.00 0.00 3.13 191.08 61.09 191.08 61.09
25 -6 27 7.62 7.61 0.00 0.00 3.25 205.62 63.31 205.62 63.31
26 -5 68 7.27 7.26 0.00 0.00 3.37 494,21 146.81 494.31 146.81
27 -4 91 6.92 6.91 0.00 0.00 3.49 630.00 180.69 630.00 180.69
28 -3 89 6.58 6.56 0.00 0.00 3.61 585.35 162.32 585.35 162.32
29 -2 165 6.23 6.21 0.00 0.00 3.73 1028.08 275.95 1028.08 275.95
30 -1 173 5.88 5.86 0.00 0.00 3.85 1018.04 264.76 1018.04 264.76
31 0 240 5.54 5.51 0.00 0.00 3.96 1329.23 335.27 1329.23 335.27
32 1 280 5.19 5.17 0.00 0.00 4.08 1453.85 355.98 1453.85 355.98
B 33 2 320 4.85 4.82 0.00 0.00 4.20 1550.77 368.91 1550.77 368.91
34 3 357 4.50 448 0.00 0.00 4.48 1606.50 358.24 1606.50 358.24
35 4 356 4.15 4.14 0.00 0.00 4.77 1478.77 310.33 1478.77 310.33
36 5 303 3.81 3.80 0.00 0.00 5.05 1153.73 228.65 1153.73 228.65
37 6 330 3.46 3.46 0.00 0.00 5.33 1142.21 214.45 1142.31 214.45
C 38 7 326 3.12 3.12 0.00 0.00 5.61 1015.62 181.12 1015.62 181.12
39 8 348 2.77 2.77 0.00 0.00 5.84 963.69 165.09 963.69 165.09
40 9 335 2.42 2.42 0.00 0.00 6.07 811.73 133.78 811.73 133.78
41 10 315 2.08 2.08 0.00 0.00 6.30 654.23 103.89 654.23 103.89
42 11 215 1.73 1.73 0.00 0.00 6.53 37212 57.01 372.12 57.01
D 43 12 169 1.38 1.38 0.00 0.00 6.76 234.00 34.63 234.00 34.63
44 13 151 1.04 1.04 0.00 0.00 6.99 156.81 22.44 156.81 22.44
45 14 105 0.69 0.69 0.00 0.00 7.22 72.69 10.07 72.69 10.07
46 15 74 0.35 0.35 0.00 0.00 7.45 25.62 3.44 25.62 3.44
sum 18590.54 4179.25 18590.54 4179.25
SCorP,, 4.45 SCOP,..; 4.45
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Detailed SCOP calculation of medium temperature and average climate
conditions - EN 14825

Calculation of reference SCOP

Pltezfg'nh b Hhe

scor= Paesignn* Hpe
scoP,, + Hro* Pro+Hsp X Psg+ Hexg X Pex+ Horr % Pors
Where
Pesign = Heating load of the building at design temperature, kW
Hie = Number of equivalent heating hours, 2066 h
Hro, Hss, Hek, Hoer = 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, Peg, Pk, 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 [%6] [kw] [kw] [-] [-1 [-] [-1
A -7 g8 7.96 7.94 2.321 0.99 1.00 2.31
B 2 54 4.85 5.08 3.42 0.99 1.00 3.42
C 7 35 3.12 5.50 4.58 0.98 0.57 452
D 12 15 1.38 6.44 5.93 0.98 0.22 5.57
E -10 100 9.00 8.78 2.03 1.00 1.00 2.03
F-BIV -7 a8 7.96 7.94 2.31 0.99 1.00 2.31

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 3672 0.01 0.01 36.72
Thermostat off 178 0.019 0.019 3.382
Standby 0 0.01 0.01 0
Crankcase heater 3850 0.01 0 0
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Calculation Bin for SCOP,,,
Heat load Electrical |backup Annual Annual Net annual |Net annual
Bin Outdoor Hours Heat load coveredby |backup |heater COP,, |heating energy heating power
temperature heat pump |heater energy input demand |input capacity |input
[-] [°Cl [h] kw] [kw] [kw] [kwh] [-] [kwh] [kwWh] [kwWh] [kwWh]
E 21 -10 1 9.00 8.78 0.22 0.22 2.03 9.00 4.54 8.78 4.32
22 -9 25 8.65 8.50 0.16 3.89 2.12 216.35 103.95 212.46 100.06
23 -8 23 8.31 8.22 0.09 2.02 2.21 191.08 87.39 189.05 85.36
A/F-BIV 24 -7 24 7.96 7.94 0.00 0.00 2.31 191.08 82.86 191.08 82.86
25 -6 27 7.62 7.60 0.00 0.00 2.43 205.62 84.63 205.62 84.63
26 -5 68 7.27 7.25 0.00 0.00 2.55 494.31 193.62 494.31 193.62
27 -4 91 6.92 6.91 0.00 0.00 2.68 630.00 235.39 630.00 235.39
28 -3 89 6.58 6.57 0.00 0.00 2.80 585.35 208.07 585.35 209.07
29 -2 165 6.23 6.22 0.00 0.00 2.92 1028.08 351.69 1028.08 351.69
30 -1 173 5.88 5.88 0.00 0.00 3.05 1018.04 33415 1018.04 334.15
3N 0 240 5.54 5.53 0.00 0.00 3.7 1329.23 419.30 1329.23 419.30
32 1 280 5.19 5.19 0.00 0.00 3.29 1453.85 441.42 1453.85 441.42
B 33 2 320 4.85 4.85 0.00 0.00 3.42 1550.77 453.84 1550.77 453.84
34 3 357 4.50 4.50 0.00 0.00 3.64 1606.50 441.60 1606.50 441.60
35 4 356 415 415 0.00 0.00 3.86 1478.77 383.23 1478.77 383.23
36 5 303 3.81 3.81 0.00 0.00 4.08 1153.73 282.80 1153.73 282.80
37 6 330 3.46 3.46 0.00 0.00 4.30 1142.31 265.62 1142.21 265.62
C 38 7 326 3.12 312 0.00 0.00 4.52 1015.62 22463 1015.62 224.63
39 8 348 2.77 2.77 0.00 0.00 4.73 963.69 203.70 963.69 203.70
40 9 335 2.42 2.42 0.00 0.00 4.94 811.73 164.30 811.73 164.30
41 10 315 2.08 2.08 0.00 0.00 5.15 654.23 127.03 654.23 127.03
42 11 215 1.73 1.73 0.00 0.00 5.36 37212 69.43 37212 69.43
D 43 12 169 1.28 1.38 0.00 0.00 5.57 234.00 42.01 234.00 42.01
44 13 151 1.04 1.04 0.00 0.00 5.78 156.81 2713 156.81 2713
45 14 105 0.69 0.69 0.00 0.00 5.99 72.69 12.14 72.69 12.14
46 15 74 0.35 0.35 0.00 0.00 6.20 25.62 413 25.62 413
SUuMm 18590.54 5249.59 18584.41 5243.46
SCOP,, 3.54 SCOP,, 3.54
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Detailed test results

Detailed SCOP test results - low temperature application and average
climate — EN 14825

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

Tested according to: EMN14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Low
Condition name: AandF
Condition temperature: °C -7
Part load: % 88%
Chosen Thivalent °C -7
Tdesign °C -10
Pdesign kw 9.00)
Heating demand: kw 7.96
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kw 8.301
cop - 3.128
Power consumption kw 2.654
Measured

Heating capacity kw 8.357
cop - 3.054
Power consumption kw 2.736

During heating

Air temperature dry bulb “C -6.99
Air temperature wet bulb “C -8.24
Inlet temperature “C 29.77
Outlet temperature “C 34.02
Outlet temperature (Time averaged) oC 34.02

Circulation pump

Measured: Static differential pressure, liguid pump Pa 56928

Calculated Hydraulic power W 4 27

Calculated global efficiency n 0.33

Calculated Capacity correction W 55

Calculated Power correction W g2

Water Flow m’/s 0.000472
= DANAK
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Detailed result for EN14825:2018' Average Low (B) A 2 /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 circulation pump:

EMN14511:2018 and EN14825:2018

"C

°C
°C
kW
kw

Included corrections (Final result)
Heating capacity
Cor

Power consumption

Measured
Heating capacity
Cop

Power consumption

During heating

Air temperature dry bulb
Air temperature wet bulb
Inlet temperature

Outlet temperature

Qutlet temperature (Time averaged)

Circulation pump

Measured: Static differential pressure, liquid pump
Calculated Hydraulic power

Calculated glohal efficiency

Calculated Capacity correction
Calculated Power correction

Water Flow

kW

kw

kw

kW

"C
°C
°C
"C
"C

m/s

Average
Low

-10

9.00

4,85

1.0

Mo

Steady State
Yes

4.816
4.204
1146

4,871
3.967
1.228

2.00
0.89
27.49
29.97
25.97

57156
27
0.23

55
g2

0.000472
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Detailed result for ' EN14825:2018" Average Low (C) A 7 /W27

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 circulation pump:

EMN14511:2018 and EN14825:2018

°C

"C
"C
kw
kw

Included corrections (Final result)
Heating capacity
cor

Power consumption

Measured
Heating capacity
Cop

Power consumption

During heating

Air temperature dry bulb
Air temperature wet bulb
Inlet temperature

Outlet temperature

Qutlet temperature (Time averaged)

Circulation pump

Measured: Static differential pressure, liquid pump

Calculated Hydraulic power

Calculated glohal efficiency
Calculated Capacity correction
Calculated Power correction

Water Flow

kw

kv

kw

kw

"C
"C
°C
"C
"C

m/s

Average
Low

-10

9.00

3.12

0.5

Mo

Steady State
Yes

3.672
5.695
0.996

5.728
5.313
1.078

7.00
6.00
25.41
28.32
27.01

56726
27

0.23
55
82

0.000472
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Detailed result for ' EN14825:2018' Average Low (D) A 12 /W24

Tested according to: EN14511:2018 and EM14825:2018
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 9.00
Heating demand: ki 1.38
CR: - 0.2
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections (Final result)

Heating capacity kW 6.595
cop - 7.292
Power consumption kW 0.904
Measured

Heating capacity kW 6.650
cop - 6.743
Power consumption kw 0.986

During heating

Air temperature dry bulb “C 12.02
Air temperature wet bulb “C 11.02
Inlet temperature “C 23.40
Outlet temperature “C 26.78
Outlet temperature (Time averaged) “C 24.11

Circulation pump

Measured: Static differential pressure, liquid pump Pa 26630
r
Calculated Hydraulic power W 27
Calculated global efficiency n 0.33
Calculated Capacity correction W 55
Calculated Power correction W g2
Water Flow m*/s 0.000472
N2
facwrs 2 DANAK
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Detailed result for ' EN14825:2018" Average Low (E) A -10 /W35

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 circulation pump:

EMN14511:2018 and EN14825:2018

°C

"C
"C
kw
kw

Included corrections (Final result)
Heating capacity
cor

Power consumption

Measured
Heating capacity
Cop

Power consumption

During heating

Air temperature dry bulb
Air temperature wet bulb
Inlet temperature

Outlet temperature

Qutlet temperature (Time averaged)

Circulation pump

Measured: Static differential pressure, liquid pump

Calculated Hydraulic power

Calculated glohal efficiency
Calculated Capacity correction
Calculated Power correction

Water Flow

kw

kW

kww

kW

°C
"C
"C
"C
"C

m’/s

Average
Low

E

-10
100%

-7

-10

5.00
5.00

1.0

Mo
Steady State
Yes

5.043
2.795
3.236

9.098
2.742
3.318

-10.00
-10.95
30.37
35.00
35.00

57073
27

0.23
55
82

0.000472
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Detailed SCOP test results - medium temperature application and

average climate - EN 14825

T
Zo0N

/t’{ \\\
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\\-\“\

Detailed result for 'EN14825:2018" Average Medium (A and F) A -7 /W52
Tested according to: EM14511:2018 and EN14825:2018
Climate zone: Average
Temperature application: Medium
Condition name: AandF
Condition temperature: “C -7
Part load: % 88%
Chosen Thivalent °C -7
Tdesign °C -10)
Pdesign kw 9.00
Heating demand: kw 7.96
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes
Included corrections (Final result)
Heating capacity kw 7.941
cop - 2.206
Power consumption kw 3.444
Measured
Heating capacity kw 7.993
cop - 2.271
Power consumption kw 3.520
During heating
Air temperature dry bulb “C -6.99
Air temperature wet bulb “C -7.80
Inlet temperature “C 45.60
Outlet temperature “C 51.93
Outlet temperature (Time averaged) “C 51.93
Circulation pump
Measured: Static differential pressure, liquid pump Pa TB322
Calculated Hydraulic power W " 24
Calculated global efficiency n 0.32]
Calculated Capacity correction W 52
Calculated Power correction W 75
Water Flow m/s 0.000306
S,
jacwe 2 DANAK
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Detailed result for ' EN14825:2018" Average Medium (B) A 2 /W42

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 circulation pump:

Included corrections (Final result)
Heating capacity
Cor

Power consumption

Measured
Heating capacity
Cop

Power consumption

During heating

Air temperature dry bulb
Air temperature wet bulb
Inlet temperature

Qutlet temperature

Qutlet temperature (Time averaged)

Circulation pump

Measured: Static differential pressure, liquid pump

Calculated Hydraulic power

Calculated glohal efficiency
Calculated Capacity correction
Calculated Power correction

Water Flow

EM14511:2018 and EN14825:2018
Average

Medium

B

"C 2
% 54%
“C -7
“C -10)
kW 9.00
kW 4.85
- 1.0
- Mo
Steady State

Yes

kW 5.080
- 3.417
kw 1.487
kW 5.132
- 3.283
kw 1.563
"C 2.02
°C 0.86
"C 37.90
°C 41.95
°C 41.95
Pa 79351
w7 24
n 0.32
W 52
W 76
m/s 0.000306
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Detailed result for ' EN14825:2018" 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 circulation pump:

Included corrections (Final result)
Heating capacity
Cor

Power consumption

Measured
Heating capacity
Cop

Power consumption

During heating

Air temperature dry bulb
Air temperature wet bulb
Inlet temperature

Qutlet temperature

Qutlet temperature (Time averaged)

Circulation pump

Measured: Static differential pressure, liquid pump

Calculated Hydraulic power

Calculated glohal efficiency
Calculated Capacity correction
Calculated Power correction

Water Flow

EM14511:2018 and EN14825:2018
Average

Medium

C

"C 7
% 35%
“C -7
“C -10)
kW 9.00
kW 3.12
- 0.6
- Mo
Steady State

Yes

kW 5.495
- 4.576
kw 1.201
kW 5.547
- 4.343
kw 1.277
"C 7.00
°C 5.99
"C 33.63
°C 38.00
°C 36.11
Pa 79311
w7 24
n 0.32
W 52
W 76
m/s 0.000306
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Detailed result for ' EN14825:2018' 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 circulation pump:

Included corrections (Final result)
Heating capacity
COF

Power consumption

Measured
Heating capacity
COop

Power consumption

During heating

Air temperature dry bulb
Air temperature wet bulb
Inlet temperature

COutlet temperature

Qutlet temperature (Time averaged)

Circulation pump

Measured: Static differential pressure, liguid pump

Calculated Hydraulic power
Calculated global efficiency

Calculated Capacity correction
Calculated Power correction

Water Flow

EM14511:2018 and EN14825:2018
Average

Medium

D

“C 12
% 15%
“C -7
"C -10
kW 9.00
kw 1.38
- 0.2
- Mo
Steady State

Yes

kw 6.438
- 5.925
kw 1.087
kw 6.490
- 5.582
kw 1.163
"C 12.01
"C 11.00
"C 28.91
"C 34.02
"C 30.01
Pa 79168
w7 24
n 0.32
W 52
W 76
m/s 0.000306
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Detailed result for EN14825:2018' Average Medium (E) A -10 /W55

Tested according to: EN14511:2018 and EM14825:2018
Climate zone: Average
Temperature application: Medium
Condition name: E
Condition temperature: "C -10
Part load: % 100%
Chosen Thivalent "C -7
Tdesign "C -10
Pdesign kw 9.00
Heating demand: kv 9.00
CR: - 1.0
Minimum flow reached: - Mo
Measurement type: Steady State
Integrated circulation pump: Yes

Included corrections [Final result)

Heating capacity kW 8.777
CoP - 2.032
Power consumption kW 4.319
Measured

Heating capacity kW 8.828
CopP - 2.009
Power consumption kW 4,394

During heating

Air temperature dry bulb “C -9.99
Air temperature wet bulb “C -11.07
Inlet temperature “C 47.99
Outlet temperature “C 54,99
Outlet temperature (Time averaged) “C 54.99

Circulation pump

Measured: Static differential pressure, liquid pump Pa 78480
Calculated Hydraulic power W " 24
Calculated global efficiency i 0.32
Calculated Capacity correction W 52
Calculated Power correction W 76
Water Flow m*/s 0.000306
\\i\}_’/’/
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Detailed test results for COP test point — EN 14511
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Detailed result for 'EN14511:2018' A7/W55

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

EN14511:2018

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

No

Steady State

Yes

kw 10.366
- 3.044
kw 3.405
kw 10.419
- 2.992
kw 3.482
°C 7.01
°C 5.78
°C 46.88
°C 55.14
Pa 80333
wo 25
n 0.32
w 52
W 77
m>/s 0.000306
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Detailed result for ' EN14511:2022' A7/ W35

Tested according to:
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
Cor

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

Circulation pump

Measured external static pressure difference, liquid pump
Calculated Hydraulic power

Calculated glohal efficiency

Calculated Capacity correction
Calculated Power correction

Water Flow

kw

kww

kw

kv

"C
"C
°C
"C

EMN14511:2022
Mo

Steady State
Yes

Yes

5.543
4.430
2.214

9.997
4.356
2.295

7.10
5.98
29.90
34.99

55534
26
0.32

55
g1

0.000472
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Detailed test results of sound power measurement

Sound power levels according to |SO
3743-1:2010

Engineering method For small, movable sources in reverberant fields - Comparison method For hard-walled test rooms

TEKNOLOGISK
> INSTITUT

W K

Client: "Klima-Therm AE Date af test:  12-04-2023
Object: Type: Air ko water heat pump, Model: KHY-12PY3
[launting The aut daor unit is mounted on the supporting metal support frame using four wibration damping
conditions: rubbeer Feets, supplied by the manufacture, The support is placed ina water drop tray on bwo pieces of
heawy concrete tiles [902390x10cm] laying on a vibration damping mat on the floar. The noize radiated
by the out door unit has been measured in Test room 2,
Operating A T7WES, Compressaor speed: 33 [Hz], Fan speed: na. [rpm], Heating capacity: 5.5 [kw], Power_input:
conditions: 187 [kw], Water Flow rate; 1100 [Ith], dP_water : 200 [mE ar]
Static pressure: 005 kFa Eeference bog;
Air kemperature: o c L1 132 m
Relative air humidity: 240 Lz: 05 m
Test room volume: nz2e m? Room: Room 2 L3 03 m
Area, 5, of test room: 1389 m? Wolume: 08 m*
e alw mlwed
Frequency [ [
f W3 octawe [ 11 oct
[Hz] [4E] [4E] —|
00 4.2 ; a0 u
125 E10 EE.7 -
160 541 =
200 heg £
250 Bl.2 E4.4 g s
315 583 o
400 BET E
a00 BE3 E2.0 3
B30 5.7 B
200 H45 ER N =
1000 521 576 L]
1250 510 z
1600 E0.0 g
2000 493 517 | &
smon | 468 e
3150 453 &
4000 45.4 433
5000 438
E300 427 an
2000 40.7 4659
10000 354
' Diff. to backgr. neise £ GAE
10 = T T T T T T
125 250 500 1000 2000 2000 goon
Frequency, f, He—
Sound power level Ly [A] 64 dBE [re 1pW¥]
lame of kest institute: OTl Date:  12-04-2023

No. of test report: 300-KLAB-23-003

Meazurements are in Full conformity with 150 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 12102-1:2017
e ISO/EN 3743-1

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

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

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

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

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

Component:

Dates:
Procedure:

Remarks:

Terms:

Division/Centre:

s

DIGITALLY SIGNED DOCUMENT

30 September 2024

DANISH TECHNOLOGICAL INSTITUTE

DANISH
TECHNOLOGICAL
INSTITUTE

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

Page 1 of 30

Init: PRES/RTHI/HSG
File no.: 207461
Enclosures: 0

Company: Klima-Therm AB

Address: Ogérdesvagen 17

City: S-433 30 PARTILLE

Tel.: +46 313366530

Brand: Kaisai

Type: Air to water heat pump (mono bloc)
Model: Unit: KHY-12PY3

Series no.: Unit: KHY-12PY3K000001

Prod. year: Unit: N.a.

Component tested: August 2023 and May 2024

See objective (page 2) for list of standards.

The unit was delivered by the customer. The installation and test settings were done according
to the manufacturer’s instructions. All tests are done with enabled defrost mode. This report
was revised because COP A7/W35 and ErP sound measurements were added. This report
replaces 300-KLAB-23-023- rev. 1 issued 24.07.25 because of a typing mistake in “Test
results of sound power measurements — EN 12102"

This test was conducted under accreditation in accordance with international requirements
(ISO/IEC 17025:2017) and in accordance with the General Terms and Conditions of Danish
Technological Institute. The test results solely apply to the tested item. This test report
may be quoted in extract only if Danish Technological Institute has granted its written
consent.

The customer may not mention or refer to Danish Technological Institute or Danish
Technological Institute’s employees for advertising or marketing purposes unless Danish
Technological Institute has granted its written consent in each case.

Danish Technological Institute Date: 2024.09.30
Energy and Climate

Heat Pump Laboratory, Aarhus

Co-reader:

Henning Schumann Grindorf
B. TecMan & MarEng

Signature:
Preben Eskerod
B. TecMan & MarEng
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Objective
The objective of this report is to document the following:

The Seasonal Coefficient of Performance (SCOP) at low and medium temperature application
for average climate according to EN 14825:2018. In order to calculate the SCOP, tests were
carried out at the part load conditions stated in the tables on page 4 and 6.

COP test point at low temperature (heating mode) according to EN 14511:2018 at A7/W35.

COP test point at medium temperature (heating mode) according to EN 14511:2018 at
A7W55.

Sound power measurements according to EN 12102-1:2017 for ErP labelling.
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Test results
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Test results of SCOP test at low temperature - heating season average

(A) - EN 14825

Model (Outdoor) KHY-12PY3
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’ Bt g [kw]
. i N 173.2 [%]
Seasonal space heating energy efficiency
SCOP 4.41 [-]
Average Climate|Tj=-15 °C Pdh - [kw]
- Tj=-7 °C pdh 8.30 [kw]
Measured capacity for |Low Tj=2 °C pdh 4.52 [kW]
heating for part load at |temperature Tj=7 °C Pdh 5.67 [kw]
outdoor temperature Tj |application Tj=12 °C Pdh 6.60 [kW]
Tj=bivalent temperature pdh 8.30 [kw]
Tj=operation limit Pdh 9.04 [kW]
Average Climate|Tj=-15 °C COPd - [
- Tj=-7 °C copd 3.13 [-]
Measured coefficient of |Low Tj=2 °C COPd 4.20 [-]
performance at outdoor |temperature Tj=7 °C CoPd 5.70 [-]
temperature Tj application Tj=12 °C COPd 7.29 [-]
Tj=bivalent temperature CoPd 3.13 [-]
Tj=operation limit CoPd 2.80 [-]
Bivalent temperature Thivalent -7 [PE]
Operation limit TOL -10 [°C]
temperatures WTOL - o]
Degradation coefficient Cdh 0.98 [-]
Off mode Pgrr 0.010 [klllal.ll]
Power consumption in Thermostat-off mode Pre 0.019 [kw
modes other than active — - [kw]
= Standby mode Pz 0.010 [kw]
Crankcase heater mode Pry 0.010 [kw]
Rated heat output Poe 0.00 [kw]
Supplementary heater®’ : — .
o ¥ Type of energy input Electrical
Capacity control Variable
— Water flow control Fixed
i Water flow rate -
Annual energy consumption | Qe 4220 Tkwh]
"Far hest pump space heaters and heat pump combination heaters, the rated heat output, Prated, is equal ta the design laad for heating, Pdesignh, and the rated
heat autput of a supplementary heater, Psup, is equal to the supplementary capacity for heating, suplTj).

Tests are executed by Rasmus Thisgaard, Danish Technological Institute.
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Test results of SCOP test at medium temperature - heating season
average (A) - EN 14825

Model (Outdoor) KHY-12PY3
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®’ Pl atec 9 [kw]
. 2 Ns 137.6 [%]
Seasonal space heating energy efficiency
SCOP 3.51 []
Average Climate|Tj=-15 =C Pdh - [kw]
- Ti=-7 °C Pdh 7.94 [kw]
Measured capacity for |Medium Tj=2 2C Pdh 5.08 [kw]
heating for part load at (temperature Tj=7 °C Pdh 5.50 [kw]
outdoor temperature Tj |application Tj=12 oC pdh 5.44 [kw]
Tj=bivalent temperature Pdh 7.94 [kw]
Tj=operation limit Pdh 8.78 [kw]
Average Climate|Tj=-15 =C CoPd - [
- Tj=-7 °C CoPd 2.31 [
Measured coefficient of |Medium Tj=2 °C COPd 3.42 [-]
performance at outdoor |temperature Tj=7 °C COPd 4.58 [-]
temperature Tj application Tj=12 °C copd 5.93 [-]
Tj=bivalent temperature CoPd 2.31 [-]
Tj=operation limit COoPd 2.03 [-]
Bivalent temperature Thivalent -7 [°C]
Operation limit TOL -10 [°C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.98 [-]
Off mode Parr 0.010 [kw]
Power consumption in
2 Thermostat-off mode P 0.019 [kw
modes other than active — Lot
M Standby mode Pzg 0.010 [kw]
Crankcase heater mode Pck 0.010 [kw]
Rated heat output Pzus 0.22 [kw]
1) SUF
Supplementary heater AT R Elactrical
Capacity control Variable
— Water flow control Fixed
Erens Water flow rate -
annual energy consumption | Qe 5291 [kwh]
"Far 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 autput of a supplementary heater, Psup. is equal ta the supplementary capacity far heating, sup(Tjl.

Tests are executed by Rasmus Thisgaard, Danish Technological Institute.
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Test results of COP test points at low temperature - EN 14511

N#

Test conditions

Heating capacity [kW]

cop

A7/W35

9.94

4.49

Tests are executed by Rasmus Thisgaard, Danish Technological Institute.

Test results of COP test points at medium temperature - EN 14511

N#

Test conditions

Heating capacity [kW]

CoP

A7/W55

10,36

3.04

Tests are executed by Rasmus Thisgaard, Danish Technological Institute.

Test results of sound power measurements — EN 12102

N#

Test conditions

Sound power level LW(A)
[dB re 1pW]

Uncertainty (dB)
(weighted value)

A7W55

64.0

0.5

Tests are executed by Kamalathasan Aramugam, Danish Technological Institute.
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Detailed test results of sound power measurement

BacawiA slF DANAK

Sound power levels according to 1SO

3743-1:2010

TEKNOLOGISK
il INSTITUT

Engineering method for small, mowvable sources in reverberant fields - Comparison method far hard-walled test rooms
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Client: "Klima-Therm AE Diate of test:  12-04-2023
Object: Type: Air bo water heat pump, Model KHY-12FY3
Mlaunting The out door unit iz mounted on the supporting metal support frame using four vibration damping
conditions: rubber Feets, supplied by the manufacture, The support is placed ina water drop tray on two pieces of
heawy concrete tiles [30:30%10cm] laying on a wibration damping mat on the Hoor. The noise radiated
by the cut door unit has been measured in Test room 2.
Operating ATFWEE, Compressor speed: 33 [Hz], Fan speed: na. [rpm], Heating capacity: 5.5 [kWw], Power_input:
conditions: 187 [kw], W ater Flow rate: 1100 [Ith], dF_water : 300 [mBar]
Static pressure: 005 kFa Beference b
Bir termperature: o c L1: 13 m
Fielative air humidity: 240 % Lz: 05 m
Test room wolume: 028 m? Foom: Fioom 2 L3: 08 m
Area, 5, of test room: 1288 m? Wolume: 0E m?
0 olw mLwd
Frequency Ly [ 1
f 13 ockawe [ 11 oct
[Hz] [dE] [4E] T —| ]
100 B4.2 = %
125 E10 EE.Y I:rv_'”-_
160 A9 -
200 R £
280 B2 E4.4 ‘g =
50—
5 BE.3 Pre
400 BEY E
a00 BE.4 E2.0 e |
B30 55.7 ]
a00 545 R
000 Az BYE an
1260 510 _E
1600 Bil.0 g
2000 493 537 | &
sE00 | 469 B WM
160 453 &
4000 454 LER]
s000 438
E300 2.7 0 |
E000 40.7 453
nnog 394
' Diff. to backar. neize £ G4E
1= T T T T T
12 250 500 1000 2000 4000 a00a
Frequency, f Hz—
Sound power level Lw[A] 64 dB [re 1pW]

Mame of test institate:
No_ of test report:

oTl

200-KLAB-23-003

Measurements are in full conformity with 15003743

Dlate:  12-04-2023
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Appendix 1: Test Procedure
The measurements of the emitted sound power level from the heat pump are carried out
according to the following:

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

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

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

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

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

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

jlacras S DANAK
;2/’/“_‘-_-1/__\‘\\\33 Test Reg. nr. 300



Ttumacz Przysiegly Jezvka 4 ngielskiego— Danuta Zalewska, ul. Kossaka 6/1, 80-249 Gdansk,
tel./fax (058) 341 76 04
[Tlumaczenie przysiegte z jezyka angielskiego.]

[na kazde] stronie raportu umieszczono logo Duriskiego Instytutu Technologicznego — Danish Technological Institute oraz na dole strony
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Raport z badan

Nr raportu:
300-KLAB-23-023-rev2.

Teknologiparken
Kongsvang Allé 29
DK-BODO Aarhus C
+45 72 2020 00
Infa@teknologisk.dk

W

Strona 1 z 30
Init: PRES/RTHI/HSG
Nr pliku: 207461

Zatgczniki: 0

Klient: Firma: Klima-Therm AR
Adres: Ogérdesvagen 17
Miasto: $-433 30 PARTILLE
Tel: +46 213366530

Komponent: Marka: Kaisai
Typ: Pompa ciepta powietrze-woda (mono blok)

Model: Jednostka: KHY-12PY3
Nr serji: lednostka: KHY-12PY3K000001
Rok prod: Jednostka: NIE DOTYCZY

Daty: Okres badar: sierpien 2023 | maj 2024

Procedury Patrz cel (strana 2), aby zapoznaé sie z lista norm.

Uwagi: Urzgdzenie zostato dostarczone przez klienta, Instalacja | ustawienia testowe zostaty wykonane zgodnie z
instrukcjami producenta. Wszystkie testy wykonano z wtaczonym trybem odszraniania. Niniejszy raport zostat
poprawiony, poniewaz dodano pomiary dzwieku COP A7/W35 | ErP. Niniejszy raport zastepuje 300-KLAB-23-
023-wer.1 wydany 24.07.25 z powodu bledu w pisowni w , Wyniki testu pomiaréw mocy akustycznej- EN
12102,

Warunki: Niniejszy test zostat przeprowadzony w ramach akredytacji zgodnie z migdzynarodowymi wymogami {ISO/IEC
17025:2017) oraz zgodnie z Ogélnymi Warunkami Dunskiego Instytutu Technologicznego. Whyniki testu odnosza
sie wylgcznie do testowanego produktu. Niniejszy raport z testu moze by¢ cytowany we fragmentach wylacznie
za pisemng zgodg Dunskiego Instytutu Technaologicznego.

Klient nie moze wspomina¢ ani odnosic sig do Duriskiego Instytutu Technologicznego lub pracownikéw
Duriskiego Instytutu Technologicznego w celach reklamowych lub marketingowych, chyba e Dunski Instytut
Technologiczny wyrazi na to pisemna zgode w kazdym przypadku.

Oddziat/Centrum:  Dunski Instytut Technologiczny Data: 2024.09.30
Energia i klimat
Laboratorium pomp ciepta, Aarhus
Podpis: Wspdtczytajgey:

Preben Eskerod Henning Schumann Grindorf
B.TecMan & MarEng B.TecMan & MarEng
llogo]
ilac -MRA | DANAK
nr rej badari 300
[logo] dokument podpisany elektronicznie R
30 wrzeénia 2024 r, /,/ ' i
Dufiski Instytut Technologiczny gr T i
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Cel
Celem niniejszego raportu jest udokumentowanie nastepujacych kwestii:

Sezonowy wspotczynnik wydajnosci (SCOP) w niskiej i $redniej temperaturze dla klimatu umiarkowanego
zgodnie z normg EN 14825:2018.W celu obliczenia SCOP przeprowadzono badania w warunkach obcigzenia
czesciowego podanych w tabelach na stronie 4i 6.

Punkt testowy COP w niskiej temperaturze (tryb ogrzewania) zgodnie z norma EN 14511:2018 przy A7/W35.

Punkt testowy COP w $redniej temperaturze (tryb ogrzewania) zgodnie z norma EN 14511:2018 przy A7W55.

Pomiary mocy akustycznej zgodnie z normg EN 12102-1:2017 dla etykiet ErP.

[logo]
ilac -MRA | DANAK
nr rej badan 300
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Wyniki badan SCOP w niskiej temperaturze — umiarkowany sezon grzewczy (A) — EN 14825

[ Model (zewnetrzny) | KHY-12PY3 ]
Pompa ciepta powietrze-woda, monoblok Y
Niskotemperaturowa pompa ciepla N ]
Wyposazona w dodatkowg grzatke N ]

I__Knmbinowana pompa ciepla i grzatka | N T

| Znamionowa moc ciepina ¥ | Pt 9 [kw] .
Sezonowa efektywnoéé energetyczna Ns 173,2 [%] |
ogrzewania pomieszczen | SCoP 4,41 [-] |

| Zmierzona Klimat [ Tj=-15°C | Pdh | - [kw]
wydajnosé umiarkowany Tj=-7°C Pdh | 8,30 [kw]
ogrzewania dla . Tj=2°C Pdh | 4,82 [kW] |
czesciowego Zastosowanie w Tj=7°C Pdh | 5,67 [kwW] ‘
obcigzenia przy | niskiej Tj=12°C Pdh | 6,60 [kW] |
temperaturze temperaturze Tj=temperatura dwuwartosciowa Pdh | 8,30 [kw]

Lzewnetrznej Tj | Tj=graniczna temperatura robocza Pdh | 9,04 [kwW]
Zmierzony Klimat Tj=-15°C | COPd | - [kw]
wspotczynnik umiarkowany Tj=-7°C COPd | 3,13 [kw] |
efektywnosci - Tj=2°C COPd | 4,20 [kW]
przy Zastosowanie w Tj=7°C COPd | 5,70 [kw] N
temperaturze niskiej _Tj:12°C COPd | 7,29 [kW]_
zewnetrznej Tj temperaturze | Ti=temperatura dwuwartosciowa COPd | 3,13 [kw]

| | Tj=graniczna temperatura robocza | COPd | 2,80 [kW]

—Temperatura dwuwartosciowa Toivalent -7 [°C]

| Graniczna temperatura robocza | TOL -10 [°C] |
Temperatury WTOL - C] ]

| Wspotczynnik strat | cdh | 0,98 [-]

rZuiycie energii w trybach innych niz | Tryb wytaczenia Porr | 0,010 [kW] W
tryb aktywny | Tryb wytaczenia termostatu Pro 0,019 [kW]

| Tryb czuwania Pss 0,010 [kW] |
Tryb wigczonej grzatki karteru 2! Pck 0,010 [kW]

Grzatka dodatkowa Znamionowa moc ogrzewania Psup 0,00 [kW]

Rodzaj zasilania

Elektryczne |

i

’— -
Inne pozycje

L Regulacja wydajnosci

Zmienna _‘

| Regulacja przeptywu wody Stata
| Predkos$¢ przeptywu wody -
Roczne zuzycie energii | Que | 4220 [kwh]

1) W przypadku ogrzewaczy pomieszczen z pompag ciepta i wielofunkcyjnych ogrzewaczy z pompg ciepta -
znamionowa moc cieplna, Prated, jest réwna pro

znamionowa moc cieplna grzatki dodatkowej, Psu
&dania wykonane prze Rasmusa Thisgaarda, Dunski Instytut Technologiczny.

jektowemu obcigzeniu ogrzewania, Pdesignh, a
P, jest rowna dodatkowej wydajnosci ogrzewania sup(Tj).




[logo] DUNSK| INSTYTUT
TECHNOLOGICZNY
Strona 10z 30
300-KLAB-23-023-wer.2

Wyniki badan SCOP w s$redniej temperaturze - umiarkowany sezon grzewczy (A)- EN 14825

Model (zewnetrzny) | KHY-12PY3
Pompa ciepta powietrze-woda, monoblok Y
' Niskotemperaturowa pompa ciepla N B
Tl’yposaiona w dodatkowa grzatke N |
I Kombinowana pompa ciepla i grzatka N
Znamionowa moc cieplna ¥ | Prated 9 [kW] B
Sezonowa efektywnosé energetyczna ns 137,6 [%)]
ogrzewania pomieszczen SCOP | 3,51 [-] R
qmierzona | Klimat Tj=-15"¢ Pdh | - [kwW]
wydajnosé umiarkowany Tj=-7°C Pdh | 7,94 [kwW] =
ogrzewania dla - Tj=2°C  Pdh | 5,08 [kW] |
czesciowego Zastosowanie w Tj=7°C Pdh | 5,50 [kW]
obcigzenia przy | $redniej Tj=12°C Pdh | 6,44 [kw] |
temperaturze temperaturze | Ti=temperatura dwuwarto$ciowa Pdh | 7,94 [kW] :
zewngtrznej Tj Tj=graniczna temperatura robocza Pdh | 8,78 [kw]
| Zmierzony Klimat Tj=-15°C lcopd [-kw] ]
wspotczynnik umiarkowany Tj=-7°C COPd | 2,31 [kwW]
efektywnoéci : Tj=2°C COPd | 3,42 [kW] |
przy Zastosowanie w | Ti=7°C COPd | 4,58 [kw}_
temperaturze sredniej Tj=12°C COPd | 5,93 [kW]
zewnetrznej Tj temperaturze Tj=temperatura dwuwartoéciowa COPd | 2,31 [kW]
Tj=graniczna temperatura robocza COPd | 2,03 [kW]
Temperatura dwuwartociowa | Tyusen -7 [€]
| Graniczna temperatura robocza | TOL -10 [°C]
| Temperatury WTOL = 2C])
Wspétczynnik strat | Cdh 0,98 [-]
Zuzycie energii w trybach innych niz Tryb wytgczenia ‘ Porr 0,010 [kw]
tryb aktywny jyb wytaczenia termostatu | Pro 0,019 [kW] |
Tryb czuwania Psg 0,010 [kW]
Tryb witgczonej grzatki karteru Pck 0,010 [kw]
Grzatka dodatkowa Znamionowa moc ogrzewania Psue | 0,22 [kW] |
Rodzaj zasilania Elektryczne |
Inne pozycje Regulacja wydajnosci Zmienna ]
| Regulacja przeptywu wody Stata
Predkosé przeptywu wody -
Roczne zuzycie energii Que f 5291 [kWh]
1) W przypadku ogrzewaczy pomieszczer z pompag ciepta i wielofunkeyjnych ogrzewaczy z pompa ciepta —
znamionowa moc cieplna, Prated, jest réwna projektowemu obcigzeniu ogrzewania, Pdesignh, a

znamionowa moc cieplna grzatki dodatkowej, Psup, jest rowna dodatkowej wydajnosci ogrzewania sup(Tj). =
. — e

f Badania wykonane prze Rasmusa Thisgaarda, Dunski Instytut Technologiczny.
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Wyniki testow punktéw testowych COP w niskiej temperaturze - EN 14511

Warunki testowe | Moc grzewcza [kW] ‘ Cop o
0 | A7/W35 | 9.94 | 4.49 J
Badania wykonane prze Rasmusa Thisgaarda, DuAski Instytut Technologiczny. R

Wyniki testow punktéw testowych COP w $redniej temperaturze - EN 14511

= Nr | Warunki testowe | Moc grzewcza [kW] | . COP——‘!
2 | A7/wss | 10,36 308
[ Badania wykonane prze Rasmusa Thisgaarda, Durski Instytut Technologiczny. _J

Wyniki pomiaréw mocy akustycznej - EN 12102

[ ‘ Poziom mocy Niepewnosé (dB)
Nr Warunki testowe akustycznej LW(A) L
| | [dB re 1pW] | (warto$é wazona) ‘
1 } A7WS55 |' 64,0 |' 0,5 J
|

Badania wykonane prze Kamalathasana Aramugama, Dufski Instytut Technologiczny.
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Szczegétowe wyniki pomiaréw mocy akustycznej

[ logo: lactra DANAK Poziomy mocy akustycznej zgodnie TEKNOLOGISK
Nr rej badan300 E INSTITUT
zZ norma ISO 3743-1:2010
Metada technicena dia maryeh, ruchamych drader w polach p = Metada por dla pamissreren voh o Acianac i dinsiek
¢ L4
Klient: Klima-Therm AB Data testu;12-04-2023
Obilekt: Typ: Pompa ciepla powietrze-woda, Model: KHY-12PY3
Warunki Jednostka zewnetrzna jest zamontowana na metalowe] ramie noinej za pomocy czterech gumowych
mantazu: wibroizolatoréw dostarczonych przez producenta. Rama nosna lest umieszezone na tacy ociekowsj na
dwdch cigzkich betonowych ptytach {90x30x10cm) utokonych na macie Humiace] drgania na podiadze.
D2wiek emitowany przez jednostke zewnetrzng zastal zmierzony w pomieszczeniu testowym nr 2,
ATIWSS, Predkosc spresarki: 33[Hz), Predkodc wentylatora; nie dot[obr/min], Wydajnose arzewcza: 5.5 [kWW],
Warunki Moc_wej: 1.87[kW|. Przeptyw wady: 1100 [Ih] | AP _wady: 800 [mbar]
pracy
Pole odniesienia:
Cishienie statyczne: 1005 kPa i1, 1.3m
Temperatu@ powle!.rlza- . 7.0°C L5 0.5 m
Wizgledna wilgotnoié powietrza: B4.0 9% Pomiseztzenia: Biiisszosanie s L .
Objetose pomieszczenia lestowego; 102 8m - Objetosc: 0.6m?
Powierzchnia, S, pomieszczenia testowego: B 8,
138.8 m? o=
Zestotliwosd L | —| i
f 113 oktawy | 111 okt 60
[Hz] [dE] [dB] g
100 64,2 o}
2
g
125 610 | 66,7 | w
N 50
G0 591 e
1 i
3
200 58.8 @
250 61,2 g\
315 58,3 64.4 ; =
’ et < 40
400 58,7 ;
500 56,9 62,0 .g
630 557 =
m
800 54,5 °
. = 30—
1000 521 57.6 3
1250 51,0 [y
1600 50,0 g
2000 493 53.7 2
o
2500 46.9 Foan |
2150 459 é
4000 45 4 499 E
5000 43,8 2
M
6300 427 8 -
8000 40,7 459
10000 39.4
125 250 500 1000 2000 4000 8000
1 Roznica w stosunku do
SZUMSW tha < BdB Czestotliwose, f, Hz — »
Poziom mocy akustycznej | (A): 644dB [re 1pW]
Nazwa instytutu badawczego: D) Data: 12-04-2023 ¥
Nr raportu z badan: 300-KLAB-23-003 o N
Pomiary s3 w peini zgodne z normg ISO 3743 APt e S
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Zatacznik 1: Procedura testowa
Pomiary poziomu mocy akustycznej emitowa nej przez pompe ciepta sa przeprowadzane
zgodnie z ponizszymi normami:

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

Podstawowg norma pomiarow akustycznych ISO/EN 3743-1 jest metoda poréwnawcza wykorzystujgca
skalibrowane referencyjne zrédto dzwigku. Dwie serie pomiaréw ciénienia akustycznego sa
wykonywane w doktadnie takich samych warunkach akustycznych, np. w tych samych pozycjach
mikrofonu, temperaturze wilgotnosci powietrza. Skalibrowane poziomy mocy akustycznej s znane
dla referencyjnego 2rédta dzwigku w kazdym paémie czestotliwosci i sg wykorzystywane do
oszacowania wspotczynnika korekcji akustycznej do obliczenia mocy akustycznej emitowanej przez
testowang pompe ciepta. Poziomy hatasu tta 3 mierzone i wykorzystywane do odpowiednich korekt.

Ostateczny catkowity poziom mocy akustycznej skorygowany charakterystykg A jest oparty na
pomiarach i obliczeniach w poziomach 1/3-oktawowych, ktére nastgpnie s3 sumowane do poziomow
1/1-oktawowych. Niepewnoé¢ jest szacowana na podstawie wazonych odchylen standardowych na
poziomach 1/1 oktawy.

Rzeczywiste pozycje mikrofonéw i wartoéci korekcji sg zapisywane w plikach danych potgczonych z
petng dokumentacja projektu zgodnie z akredytacjg DANAK.

Kompletny system pomiarowy jest udokumentowany i regularnie kalibrowa ny zgodnie z DANAK,

Szczegotowy opis metody pomiarowej jest podany w jezyku duriskim w systemie bazy danych jakosci
»QA Web” w Duriskim Instytucie Technologicznym, ktéry jest dostepny przez DANAK.

Ja. Danuta Zalewska, thonacz praysiegly jezyka angielskiego w Gdansku, zarejestrowana na
liscie umaczy przysiegtveh w Ministerstwie Sprawiedliwosci pod nimerem TP/4109/05
zaswiadczam zgodnosé niniejszego thumaczenia - tresciq oryginatu dokumentu okazanego mi
W jezvku angielskim,
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