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ten sam sterownik 1 zasada sterowania wydajnoscia;
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urzadzenia z 1 bez zaworu czterodrogowego nie mogg by¢ zaliczone do tego samego
typoszeregu.

Warszawa, 2024.06.21

Miejscowosc¢, data Podpis osoby upowaznionej
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Type:
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GD MIDEA HEATING & VENTILATING EQUIPMENT CO
Penglai Industry Road, Beijiao

Shunde, Foshan, Guangdong, 528311, China

+86 13902810522

Midea

Air to water heat pump (mono block)
MHC-V10W/D2N8-BER90
341H27881012C060100005
Outdoor unit: N/A

Component tested: Marts - April 2024

Brand:

Type:
Model:

Lennox
Air to water heat pump (mono block)
LV-HPM10-I15T

See objective (page 2) for list of standards.
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DK-8000 Aarhus C
+45 72 20 20 00
Info@teknologisk.dk
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Init: KAMA/PRES
File no.: 226011

Enclosures: 2

., LTD.

The unit was delivered by the customer. The installation and test settings were done according
to the manufacturer’s instructions. Between each test condition, Midea has been changing
various parameters like compressor speed, expansion valve, fan speed, pump speed, defrost
time, heating time. The report for the tested unit is named 300-KLAB-23-042 issued
2024.04.17 Also see appendix 2.

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

Energy and Climate
Heat Pump Laboratory, Aarhus

Signature:

Kamalathasan Arumugam
B. Sc. Engineer

Co-reader:

Date: 2024.05.16

Preben Eskerod
B.TecMan & MarEng
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Heat pumps of identical design

According to GD MIDEA HEATING & VENTILATING EQUIPMENT CO. LTD., the heat pumps listed in the
table below are considered identical with the tested unit. They have identical:

. heating capacity

. refrigerant cycle (incl. refrigerant mass)

. heat source and sink medium

. main components / operating principle and control strategy

. same outdoor casing

® QO T

Midea MHC-V10W/D2N8-B

Midea MHC-V10W/D2N8-BE30
Midea MHC-V10W/D2N8-BER90
Midea MHC-V10W/D2N8-B1
Midea MHC-V10W/D2N8-B1E30
Midea MHC-V10W/D2N8-B1ER90
Midea MHC-V10W/D2N8-B2
Midea MHC-V10W/D2N8-B2E30
Midea MHC-V10W/D2N8-B2ER90

Test Reg. nr. 300



Page 3 of 41
300-KLAB-23-042-19

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 5 and 6.

SCOP part load test in condition SCOPs at low temperature application for warmer climate
according to EN 14825:2022.

SCOP part load test conditions SCOPa and SCOPrc at low temperature application for colder
climate according to EN 14825:2022.

COP test standard rating conditions A7/W35 and A7/W55 according to EN 14511:2022.
Operating requirements according to EN 14511-4:2022

- 4.2.1 Starting and operating tests

- 4.5 Shutting of the heat transfer medium flows

-4.6 Complete power supply failure

Sound power measurements according to EN 12102-1:2022.

Test Reg. nr. 300
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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.

Additional information

Climate Tdesignh [°C] Toivalent [°C] TOL [°C] temopuetrI::ure Flow rate
Average -10 -7 -10 Variable Variable
Warmer 2 7 2 Variable Variable
Colder -22 -15 -22 Variable Variable

Test Reg. nr. 300
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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.

Additional information

. _ ° ) ° ° Outlet
Climate Tdesignh [ C] Toivalent [ C] TOL [ C] temperature Flow rate
Average -10 -7 -10 Variable Variable

Test Reg. nr. 300
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Heat source Heat sink
N# Inlet Inlet Inlet outlet Heat pump
dry bulb wet bulb settings
temperature temperature
temperature temperature <0 °C)
(Y o
18 7 6 30 35
S: Standard rating condition
COP test conditions - medium temperature — EN 14511
Heat source Heat sink
N# Inlet Inlet Heat pump
dry bulb wet bulb Inlet Outlet settings
temperature temperature
temperature temperature <0 °C)
0o (1S
18 7 6 47 55
S: Standard rating condition
Test conditions for operating requirements — EN 14511-4
Heat source Heat sink
Inlet Inlet Water flow rate
N nle nle - Test
dry bulb wet bulb ot at '”dﬁor heat s
temperature temperature F()OC) exchanger
(&) (1S
1 -25 - 12 500 L/h Starting
2 -25 - 38 500 L/h Operating

Test Reg. nr. 300
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Test conditions for shutting off the heat transfer medium - EN 14511-4

Heat source Heat sink
N# Inlet Inlet Heat exchanger
dry bulb wet bulb tem:)r;lre;tu re tem(i)itrlsttu re ’
temperature temperature (°C) °C)
°C) o)
1 7 6 30 35 Indoor
2 7 6 30 35 Outdoor

Test conditions for complete power supply failure — EN 14511-4

N#

Heat source

Heat sink

Inlet Inlet
dry bulb wet bulb Inlet te(rl'lé))erature Outlet t?cfgg)erature
temperature (°C) temperature (°C)
1 7 6 30 35

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 inout
(dry bulb/ (inlet/ speed outdoor capacity (kW) P
wet bulb) outlet) (Hz) (rpm) (kW)
C) 0
1F 7/6 47/55 37 400 3.95 1.43

E) ErP labelling

Test Reg. nr. 300
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Test results

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

Model (Outdoor) MHC-V10W/D2N8-BER90
Air-to-water heat pump mono bloc Y
Low-temperature heat pump N
Equipped with supplementary heater N
Heat pump combination heater N
Reversible Y
Rated heat output®’ P st 0.2 [kw]
. - Ns 202.0 [%]
Seasonal space heating energy efficiency
SCOP 5.12 [-]
Average Climate|Tj=-15 =C Pdh - [kw]
- Tj=-7 °C Pdh 7.89 [kw]
Measured capacity for |Low Tj=2 °C Pdh 4.98 [kW]
heating for part load at (temperature Tj=7 °C Pdh 4.16 [kWw]
outdoor temperature Tj |application Tj=12 °C pdh 4.77 [kW]
Tj=bivalent temperature Pdh 7.89 [kw]
Tj=operation limit Pdh 7.42 [kW]
Average Climate|Tj=-15 =C COPd -]
- Tj=-7 °C COPd 3.09 [-]
Measured coefficient of |Low Tj=2 °C COopPd 5.02 [-]
performance at outdoor (temperature Tj=7 °C COPd 7.02 [-]
temperature Tj application Tj=12 °C COPd 8.90 [-]
Tj=bivalent temperature COPd 3.09 [-]
Tj=operation limit COPd 2.87 [-]
Bivalent temperature Thivalent -7 [*C]
Operation limit TOL -10 [°C]
temperatures WTOL - [*C]
Degradation coefficient Cdh 0.97 [-]
o Off mode Porr 0.012 [kw]
Power consumption in Thermostat-off mode Pro 0.017 [kw]
modes other than active
mode Standby mode 2 0.012 [kw]
Crankcase heater mode Pex 0.012 [kW]
Rated heat output Pzye 1.78 [kWw]
1) SU
Supplementary heater Type of energy input Electrical
Capacity control Variable
Other it Water flow control Variable
er items Water flow rate -
Annual energy consumption Que 3709 [kwh]
UFar heat pump space heaters and heat pump combination heaters, the rated heat autput, Prated, is equal to the design load for heating, Pdesignh, and the rated
heat cutput of a supplementary heater, Psup, is equal to the supplementary capacity for heating, sup(Tjl.
) Far SCOP calculation the value PCK - PSB is used. See section "SCOP - detailed caleulation”

Test Reg. nr. 300



Page 10 of 41
300-KLAB-23-042-19

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

Model (Outdoor) MHC-V10W/D2N8-BER90
Air-to-water heat pump mono bloc Y
Low-temperature heat pump N
Equipped with supplementary heater N
Heat pump combination heater N
Reversible Y
Rated heat output?’ Prates 7.7 [kw]
. - Ns 144.6 [%]
Seasonal space heating energy efficiency
S5COP 3.69 [-]
Average Climate|Tj=-15 =C Pdh - [kw]
- Tj=-7 °C Pdh 7.04 [kw]
Measured capacity for |Medium Tj=2 °C pdh 4,58 [kW]
heating for part load at |temperature Tj=7 °C Pdh 3.92 [kw]
outdoor temperature Tj |application Tj=12 °C Pdh 4.62 [kw]
Tj=bivalent temperature pdh 7.04 [kW]
Tj=operation limit pdh 5.11 [kw]
Average Climate|Tj=-15 =C COPd - [
- Tj=-7 °C COPd 2.23 []
Measured coefficient of |Medium Tj=2 °C COPd 3.65 [-]
performance at outdoor (temperature Tj=7 °C COPd 4.88 [-]
temperature Tj application Tj=12 °C CopPd 6.51 [-]
Tj=bivalent temperature COPd 2.23 [-]
Tj=operation limit COPd 1.85 [-]
Bivalent temperature Thivalent -7 [*C]
Operation limit TOL -10 [°C]
temperatures WTOL - [°C]
Degradation coefficient Cdh 0.98 [-]
o Off mode Porr 0.012 [kw]
Power consumption in Thermostat-off mode Po 0.017 [kw]
modes other than active
mode Standby mode Psg 0.012 [kw]
Crankcase heater mode Pey 0.012 [kW]
Rated heat output Psye 1.59 [kw]
Supplementary heater®’ . =u .
pp 4 Type of energy input Electrical
Capacity control Variable
Other it Water flow control Variable
er items Water flow rate -
Annual energy consumption | Que 4310 [kwh]
"Far heat pump space heaters and heat pump combination heaters, the rated heat output, Prated, is equal to the design load Far heating, Pdesignh, and the rated
heat output of a supplementary heater, Pzup, iz equal to the supplementary capacity for heating, supl(Tj).
) Far SCOP caloulation the value PCK - PSBis used. See section "SCOP - detailed caloulation”

Test Reg. nr. 300
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Test results for warmer climate, low temperature according to

EN14825
° - Heating
N Test condition capacity [KW] COP
1 B 8.315 3.753

Test results for colder climate, low temperature according to EN14825

Heating

N Test condition capacity [KW] COP
1 A 4.876 3.842
2 F&G 6.516 2.673
COP test results - low temperature — EN 14511
N# Test conditions Heating capacity [kwW] COP
1 A7/W35 9.900 4.815
COP test results - medium temperature — EN 14511
N# Test conditions Heating capacity [kW] COP
1 A7/W55 9.080 2.958

Test Reg. nr. 300
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Test results for starting and operating test - EN 14511-4

Test conditions

" . .
N air/water inlet [°C] Test validation

Starting A-25/W12 Passed

Operating A-25/W38 Passed

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

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

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

N#

Test validation

Passed

Test Reg. nr. 300
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Test results of sound power measurements — EN 12102-1

" . Sound power level LW(A) Uncertainty Otot
N Test conditions [dB re 1pW] [dB]
1E A7/W55 56.4 1.7

E) ErP labelling

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.

Test Reg. nr. 300
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Photos
Rating plate
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Outdoor unit
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SCOP - detailed calculation

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

Calculation of reference SCOP

Where
Pgesign = Heating load of the building at design temperature, kW
Hye = 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
P10 Psg» Pcks Porr = Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively
Data for SCOP
Outdoor
tempera |Part load |Partload|Declared Declared |cdh CR COPbin
ture ratio capacity cop
[°Cl [%] [kw] [kw] [ [-] [-1 [-]
A -7 88 8.14 7.89 3.09 0.99 1.00 3.09
B 2 54 4.95 4.98 5.02 0.98 1.00 5.02
C 7 35 3.18 4.16 7.02 0.97 0.76 6.96
D 12 15 1.42 4.77 8.90 0.97 0.30 8.27
E -10 100 9.20 7.42 2.87 0.99 1.00 2.87
F-BIV -7 88 8.14 7.89 3.09 0.99 1.00 3.09

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

Applied
to SCOP
Power calculati |[Energy
Hours |input on consumptio
[h] [kwW] [kw] n [kWh]
Off mode 0 0.012 0.012 0
Thermostat off 178 0.017 0.017 3.026
Standby 0 0.012 0.012 0
Crankcase heater 178 0.012 0 0

Test Reg. nr. 300



Page 17 of 41
300-KLAB-23-042-19

Calculation Bin for SCOPon

Annual Net
Heat load [Electrical [backup Annual |Annual [Net annual|annual
Bin [Outdoor Hours|Heat load |covered by |backup |heater COPbin |heating |energy |heating power
temperature heat pump |heater energy input demand |input |capacity input
[1 |[°C] [h] [kw] [kw] [kw] [kWh] [-] [kWh] [kWh] |[kWh] [kWh]
| E 21 -10 1 9.20 7.42 1.78 1.78 2.87 9.20 4.37 7.42 2.59
22 -9 25 8.85 7.58 1.27 31.67 2.94 221.15 96.07 189.48 64.40
23 -8 23 8.49 7.73 0.76 17.42 3.02 195.32 76.37 177.90 58.95
| A/F-BIV 24 -7 24 8.14 7.89 0.00 0.00 3.09 195.32 63.14 195.32 63.14
25 -6 27 7.78 7.56 0.00 0.00 3.31 210.18 63.56 210.18 63.56
26 -5 68 7.43 7.24 0.00 0.00 3.52 505.29( 143.52 505.29 143.52
27 -4 91 7.08 6.91 0.00 0.00 3.73 644.00| 172.46 644.00 172.46
28 -3 89 6.72 6.59 0.00 0.00 3.95 598.35| 151.57 598.35 151.57
29 -2 165 6.37 6.26 0.00 0.00 416 1050.92| 252.56 1050.92 252.56
30 -1 173 6.02 5.93 0.00 0.00 437 1040.66| 237.89 1040.66 237.89
31 0 240 5.66 5.61 0.00 0.00 459 1358.77| 296.15 1358.77 296.15
32 1 280 531 5.28 0.00 0.00 480 1486.15| 309.51 1486.15 309.51
B 33 2 320 4.95 4.95 0.00 0.00 5.02| 1585.23| 316.09 1585.23 316.09
34 3 357 4.60 4.60 0.00 0.00 5.40| 1642.20( 303.88 1642.20 303.88
35 4 356 4.25 4.25 0.00 0.00 579 1511.63| 260.94 1511.63 260.94
36 5 303 3.89 3.89 0.00 0.00 6.18| 1179.37( 190.77 1179.37 190.77
37 6 330 3.54 3.54 0.00 0.00 6.57| 1167.69| 177.70 1167.69 177.70
C 38 7 326 3.18 3.18 0.00 0.00 6.96| 1038.18| 149.16 1038.18 149.16
39 8 348 2.83 2.83 0.00 0.00 7.22 985.11 136.39 985.11 136.39
40 9 335 2.48 2.48 0.00 0.00 7.49 829.77| 110.85 829.77 110.85
41 10 315 212 212 0.00 0.00 7.75 668.77 86.31 668.77 86.31
42 11 215 1.77 1.77 0.00 0.00 8.01 380.38 47.48 380.38 47.48
D 43 12 169 1.42 1.42 0.00 0.00 8.27 239.20 28.91 239.20 28.91
44 13 151 1.06 1.06 0.00 0.00 8.54 160.29 18.78 160.29 18.78
45 14 105 0.71 0.71 0.00 0.00 8.80 74.31 8.44 74.31 8.44
46 15 74 0.35 0.35 0.00 0.00 9.06 26.18 2.89 26.18 2.89
SUM 19003.66 3705.77 18952.79 3654.90
SCOPon 5.13 SCOPnet 5.19
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Detailed SCOP calculation of medium temperature and average climate
conditions — EN 14825

Calculation of reference SCOP

Where
Pgesign = Heating load of the building at design temperature, kW
Hne = Number of equivalent heating hours, 2066 h
Hro. Hse, Hek, Hore = Number of hours for which the unit is considered to work in thermostat off
mode, standby mode, crankcase heater mode and off mode, h, respectively
P10 Psg» Pcks Porr = Electricity consumption during thermostat off mode, standby mode,
crankcase heater mode and off mode, kW, respectively
Data for SCOP
Outdoor
tempera |Part load |Partload|Declared Declared |cdh CR COPbin
ture ratio capacity cop
[°q [%] [kw] [kw1] [-1 [-1 [l [-1
A -7 88 6.81 7.04 2.23 0.99 1.00 223
B 2 54 415 4.58 3.65 0.99 1.00 3.65
C 7 35 2.67 3.92 4.88 0.98 0.68 4.83
D 12 15 1.18 4.62 6.51 0.98 0.26 6.08
E -10 100 7.70 6.11 1.85 0.99 1.00 1.85
F-BIV -7 88 6.81 7.04 223 0.99 1.00 2.23

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

Applied
to SCOP
Power calculati |[Energy
Hours |input on consumptio
[h] [kW] [kW] n [kWh]
Off mode 0 0.012 0.012 0
Thermostat off 178 0.017 0.017 3.026
Standby 0 0.012 0.012 0
Crankcase heater 178 0.012 0 0

Test Reg. nr. 300
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Annual Net
Heat load |Electrical (backup Annual [Annual [Net annual|annual
Bin |Outdoor Hours|Heat load |covered by |backup |heater COPbin |heating |energy |heating power
temperature heat pump |heater energy input demand |input |capacity input
[1 |[°C] [h] kW] kW] [kw] [kWh] [-] [kwh] [kWh] [[kWh] [kwh]
E 21 -10 1 7.70 6.11 1.59 1.59 1.85 7.70 4.89 6.11 3.29
22 -9 25 7.40 6.34 1.06 26.58 1.98 185.10, 106.69 158.51 80.11
23 -8 23 7.1 6.58 0.53 12.23 2.10 163.48 84.17 151.25 71.94
A/F-BIV 24 -7 24 6.81 6.81 0.00 0.00 2.23 163.48 73.43 163.48 73.43
25 -6 27 6.52 6.52 0.00 0.00 2.38 175.92 73.79 175.92 73.79
26 -5 68 6.22 6.22 0.00 0.00 2.54 422.91| 166.38 42291 166.38
27 -4 91 5.92 5.92 0.00 0.00 2.70 539.00( 199.66 539.00 199.66
28 -3 89 5.63 5.63 0.00 0.00 2.86 500.80( 175.26 500.80 175.26
29 -2 165 533 533 0.00 0.00 3.02 879.58 291.70 879.58 291.70
30 -1 173 5.03 5.03 0.00 0.00 3.17 870.99 274.49 870.99 274.49
31 0| 240 4.74 4.74 0.00 0.00 3.33| 1137.23| 341.41 1137.23 341.41
32 1 280 4.44 4.44 0.00 0.00 3.49| 1243.85| 356.52 1243.85 356.52
B 33 2| 320 415 415 0.00 0.00 3.65| 1326.77| 363.83 1326.77 363.83
34 3 357 3.85 3.85 0.00 0.00 3.88| 1374.45| 353.87 1374.45 353.87
35 4 356 3.55 3.55 0.00 0.00 4.12| 1265.17| 306.97 1265.17 306.97
36 5 303 3.26 3.26 0.00 0.00 4.36 987.08| 226.46 987.08 226.46
37 6/ 330 2.96 2.96 0.00 0.00 4.60 97731 212.64 977.31 212.64
C 38 7| 326 2.67 2.67 0.00 0.00 4.83 868.92| 179.77 868.92 179.77
39 8| 348 237 2.37 0.00 0.00 5.08 824.49( 162.19 824.49 162.19
40 9| 335 2.07 2.07 0.00 0.00 5.33 694.48( 130.21 694.48 130.21
41 10| 315 1.78 1.78 0.00 0.00 5.58 559.73| 100.25 559.73 100.25
42 11 215 1.48 1.48 0.00 0.00 5.83 318.37 54.58 318.37 54.58
D 43 12 169 1.18 1.18 0.00 0.00 6.08 200.20 32.91 200.20 32.91
44 13 151 0.89 0.89 0.00 0.00 6.33 134.16 21.18 134.16 21.18
45 14 105 0.59 0.59 0.00 0.00 6.58 62.19 9.45 62.19 9.45
46 15 74 0.30 0.30 0.00 0.00 6.83 21.92 3.21 21.92 3.21
SUM 15905.24 4305.89 15864.83 4265.49
SCOPon 3.69 SCOPnet 3.72
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Detailed test results

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

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

Tested according to: EN14511:2022 and EN14825:2022
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 9.2
Heating demand: kw 8.14
CR: - 1.0
Minimum flow reached: - No
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 7.890
cop - 3.094
Power consumption kw 2.551
Measured

Heating capacity kw 7.902
cop - 3.084
Power consumption kW 2.562

During heating

Air_inlet temperature dry bulb °C -6.85
Air temperature wet bulb °C -7.86
Air_outlet temperature dry bulb °C 1.01
Water_inlet temperature °C 28.99
water_outlet temperature °C 33.74
Water_outlet temperature (Time averaged) °C 33.74

Circulation pump

Measured external static pressure difference, liquid pump Pa 4533
Calculated Hydraulic power W " 2
Calculated global efficiency n 0.14
Calculated Capacity correction W 12
Calculated Power correction w 13
Water Flow m’/s 0.000400

Test Reg. nr. 300
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Detailed result for 'EN14825:2022' Average Low (B) A 2 /W30

Tested according to: EN14511:2022 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 kw 9.2
Heating demand: kw 4.95
CR: - 1.0
Minimum flow reached: - No
Measurement type: Transient
Integrated liquid pump: Yes
Integrated liquid pump able to generate a positve ext. static pressure difference: Yes

Included corrections (Final result)

Heating capacity kw 4,981
cop - 5.015
Power consumption kW 0.993
Measured

Heating capacity kW 4.991
cop - 4.945
Power consumption kw 1.009

During heating

Air_inlet temperaturedry bulb °C 2.08
Air temperature wet bulb °C 1.00
Water_inlet temperature °C 25.04
water_outlet temperature °C 30.04
Water_outlet temperature (Time averaged) °C 30.04

Circulation pump

Measured external static pressure difference, liquid pump Pa 5979
Calculated Hydraulic power w d 2
Calculated global efficiency n 0.13
Calculated Capacity correction w 10
Calculated Power correction w 12
Water Flow m’/s 0.000258

Test Reg. nr. 300
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Detailed result for 'EN14825:2022' Average Low (C) A 7 /W27

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

EN14511:2022 and EN14825:2022

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

Integrated liquid pump:

Integrated liquid pump able to generate a positve ext. static pressure difference:
Included corrections (Final result)

Heating capacity kw
COP -
Power consumption kw
Measured

Heating capacity kW
COP -
Power consumption kw
During heating

Air_inlet temperature dry bulb °C
Air temperature wet bulb °C
Water_inlet temperature °C
water_outlet temperature °C
Water_outlet temperature (Time averaged) °C
Circulation pump

Measured external static pressure difference, liquid pump Pa
Calculated Hydraulic power w
Calculated global efficiency n
Calculated Capacity correction w
Calculated Power correction w
Water Flow

m3/s

Average
Low

-10

9.2

3.18

0.8

No

Steady State
Yes

Yes

4.164
7.021
0.593

4.169
6.965
0.599

6.97
5.94
23.22
28.22
27.04

3870

0.12
6
6

0.000200
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Detailed result for 'EN14825:2022"' Average Low (D) A 12 /W24

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

EN14511:2022 and EN14825:2022

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

Integrated liquid pump:

Integrated liquid pump able to generate a positve ext. static pressure difference:
Included corrections (Final result)

Heating capacity kw
COP -
Power consumption kw
Measured

Heating capacity kW
COP -
Power consumption kw
During heating

Air_inlet temperature dry bulb °C
Air temperature wet bulb °C
Water_inlet temperature °C
water_outlet temperature °C
Water_outlet temperature (Time averaged) °C
Circulation pump

Measured external static pressure difference, liquid pump Pa
Calculated Hydraulic power w
Calculated global efficiency n
Calculated Capacity correction w
Calculated Power correction w
Water Flow

m3/s

Average
Low

D

12

15%

-7

-10

9.2

1.42

0.3

No
Steady State
Yes

Yes

4.767
8.895
0.536

4.778
8.676
0.551

12.01
10.90
22.46
27.49
23.95

7035

0.13
10
12

0.000228
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Detailed result for 'EN14825:2022' Average Low (E) A -10 /W35

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

EN14511:2022 and EN14825:2022

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

Integrated liquid pump:

Integrated liquid pump able to generate a positve ext. static pressure difference:
Included corrections (Final result)

Heating capacity kw
COP -
Power consumption kw
Measured

Heating capacity kW
COP -
Power consumption kw
During heating

Air_inlet temperature dry bulb °C
Air temperature wet bulb °C
Water_inlet temperature °C
water_outlet temperature °C
Water_outlet temperature (Time averaged) °C
Circulation pump

Measured external static pressure difference, liquid pump Pa
Calculated Hydraulic power w
Calculated global efficiency n
Calculated Capacity correction w
Calculated Power correction w
Water Flow

m3/s

Average
Low

E

-10
100%

-7

-10

9.2

9.20

1.0

No
Steady State
Yes

Yes

7.424
2.867
2.590

7.435
2.849
2.610

-10.01
-11.00
30.01
35.05
35.05

4916
2

0.13
11
13

0.000355
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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 and F) A -7 /W52

Tested according to:
Climate zone:

Condition name:

Temperature application:

EN14511:2022 and EN14825:2022

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

Integrated liquid pump:

Integrated liquid pump able to generate a positve ext. static pressure difference:
Included corrections (Final result)

Heating capacity kW
cop -
Power consumption kw
Measured

Heating capacity kW
COP -
Power consumption kw
During heating

Air_inlet temperature dry bulb °C
Air temperature wet bulb °C
Water_inlet temperature °C
water_outlet temperature °C
Water_outlet temperature (Time averaged) °C
Circulation pump

Measured external static pressure difference, liquid pump Pa
Calculated Hydraulic power w
Calculated global efficiency n
Calculated Capacity correction w
Calculated Power correction w
Water Flow

m3/s

Average
Medium
AandF
-7

88%

-7

-10

7.70
6.81

1.0

No
Steady State
Yes

Yes

7.043
2.226
3.164

7.046
2.222
3.171

-6.90
-7.95
44.01
52.14
52.14

2415

0.12
4
4

0.000210
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Detailed result for 'EN14825:2022"' Average Medium (B) A 2 /W42

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

EN14511:2022 and EN14825:2022

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

Integrated liquid pump:

Integrated liquid pump able to generate a positve ext. static pressure difference:
Included corrections (Final result)

Heating capacity kw
COP -
Power consumption kw
Measured

Heating capacity kW
COP -
Power consumption kw
During heating

Air_inlet temperature dry bulb °C
Air temperature wet bulb °C
Water_inlet temperature °C
water_outlet temperature °C
Water_outlet temperature (Time averaged) °C
Circulation pump

Measured external static pressure difference, liquid pump Pa
Calculated Hydraulic power w
Calculated global efficiency n
Calculated Capacity correction w
Calculated Power correction w
Water Flow

m3/s

Average
Medium

-10

7.70

4.15

1.0

No

Steady State
Yes

Yes

4.578
3.647
1.255

4.581
3.647
1.256

2.04
1.04
34.05
42.22
42.22

2800

0.12
3
3

0.000135
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Detailed result for 'EN14825:2022"' Average Medium (C) A 7 /W36

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

EN14511:2022 and EN14825:2022

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

Integrated liquid pump:

Integrated liquid pump able to generate a positve ext. static pressure difference:
Included corrections (Final result)

Heating capacity kw
COP -
Power consumption kw
Measured

Heating capacity kW
COP -
Power consumption kw
During heating

Air_inlet temperature dry bulb °C
Air temperature wet bulb °C
Water_inlet temperature °C
water_outlet temperature °C
Water_outlet temperature (Time averaged) °C
Circulation pump

Measured external static pressure difference, liquid pump Pa
Calculated Hydraulic power w
Calculated global efficiency n
Calculated Capacity correction w
Calculated Power correction w
Water Flow

m3/s

Average
Medium

-10

7.70

2.67

0.7

No

Steady State
Yes

Yes

3.919
4.882
0.803

3.924
4.859
0.808

7.00
6.00
30.36
38.49
35.89

6635

0.12
6
6

0.000116
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Detailed result for 'EN14825:2022' Average Medium (D) A 12 /W30

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

EN14511:2022 and EN14825:2022

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

Integrated liquid pump:

Integrated liquid pump able to generate a positve ext. static pressure difference:
Included corrections (Final result)

Heating capacity kw
COP -
Power consumption kw
Measured

Heating capacity kW
COP -
Power consumption kw
During heating

Air_inlet temperature dry bulb °C
Air temperature wet bulb °C
Water_inlet temperature °C
water_outlet temperature °C
Water_outlet temperature (Time averaged) °C
Circulation pump

Measured external static pressure difference, liquid pump Pa
Calculated Hydraulic power w
Calculated global efficiency n
Calculated Capacity correction w
Calculated Power correction w
Water Flow

m3/s

Average
Medium
D

12

15%

-7

-10

7.70
1.18

0.3

No
Steady State
Yes

Yes

4.618
6.506
0.710

4.626
6.481
0.714

11.98
11.00
27.94
35.98
30.00

8612

0.13
8
9

0.000139
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Detailed result for 'EN14825:2022' Average Medium (E) A -10 /W55

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

EN14511:2022 and EN14825:2022

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

Integrated liquid pump:

Integrated liquid pump able to generate a positve ext. static pressure difference:
Included corrections (Final result)

Heating capacity kw
COP -
Power consumption kw
Measured

Heating capacity kW
COP -
Power consumption kw
During heating

Air_inlet temperature dry bulb °C
Air temperature wet bulb °C
Water_inlet temperature °C
water_outlet temperature °C
Water_outlet temperature (Time averaged) °C
Circulation pump

Measured external static pressure difference, liquid pump Pa
Calculated Hydraulic power w
Calculated global efficiency n
Calculated Capacity correction w
Calculated Power correction w
Water Flow

m3/s

Average
Medium
E

-10
100%

-7

-10

7.70
7.70

1.0

No
Steady State
Yes

Yes

6.105
1.855
3.291

6.109
1.853
3.296

-9.91
-10.83
47.00
54.95
54.95

3182

0.12
4
5

0.000186
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Detailed SCOP part load test results - low temperature application

- warmer climate — EN 1482

Detailed result for 'EN14825:2022' Warmer Low (B) A 2 /W35

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

EN14511:2022 and EN14825:2022

Condition temperature: °C
Part load: %
Chosen Tbivalent °C
Tdesign °C
Pdesign kw
Heating demand: kw
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 kW
cop -
Power consumption kW
Measured

Heating capacity kW
cop -
Power consumption kW
During heating

Air_inlet temperature dry bulb °C
Air temperature wet bulb °C
Air_outlet temperature dry bulb °C
Water_inlet temperature °C
water_outlet temperature °C
Water_outlet temperature (Time averaged) °C
Circulation pump

Measured external static pressure difference, liquid pump Pa
Calculated Hydraulic power w
Calculated global efficiency n
Calculated Capacity correction W
Calculated Power correction W
Water Flow m?/s

Warmer,
Low

1.0

No
Transient
Yes

Yes

8.315
3.753
2.215

8.329
3.728
2.234

2.00
1.00
1.02
30.07
35.04
35.04

5521
2
0.14

15
17

0.000441
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Detailed SCOP part load test results - low temperature application

- colder climate — EN 14825

Detailed result for 'EN14825:2022' Colder Low (A) A -7 /W30

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

EN14511:2022 and EN14825:2022

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

Integrated liquid pump:

Integrated liquid pump able to generate a positve ext. static pressure difference:
Included corrections (Final result)

Heating capacity kw
cop -
Power consumption kW
Measured

Heating capacity kw
CoP -
Power consumption kW
During heating

Air_inlet temperature dry bulb °C
Air temperature wet bulb °C
Water_inlet temperature °C
water_outlet temperature °C
Water_outlet temperature (Time averaged) °C
Circulation pump

Measured external static pressure difference, liquid pump Pa
Calculated Hydraulic power w
Calculated global efficiency n
Calculated Capacity correction W
Calculated Power correction W
Water Flow

m3/s

Colder
Low

A

-7

61%
-15
-22
7.70
4.66
1.0

No
Steady State
Yes
Yes

4.876
3.842
1.269

4.882
3.822
1.278

-7.00
-7.99
25.00
29.97
29.97

3411

0.12
6
7

0.000236

Test Reg. nr. 300



Page 32 of 41

300-KLAB-23-042-19

Detailed result for 'EN14825:2022' Colder Low (F and G) A -15 /W32

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

EN14511:2022 and EN14825:2022

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

Integrated liquid pump:

Integrated liquid pump able to generate a positve ext. static pressure difference:
Included corrections (Final result)

Heating capacity kw
COP -
Power consumption kw
Measured

Heating capacity kW
COP -
Power consumption kw
During heating

Air_inlet temperature dry bulb °C
Air temperature wet bulb °C
Water_inlet temperature °C
water_outlet temperature °C
Water_outlet temperature (Time averaged) °C
Circulation pump

Measured external static pressure difference, liquid pump Pa
Calculated Hydraulic power w
Calculated global efficiency n
Calculated Capacity correction w
Calculated Power correction w
Water Flow m3/s

Colder
Low
Fand G
-15
82%
-15

-22
7.70
6.28
1.0

No
Steady State
Yes
Yes

6.516
2.673
2.437

6.518
2.673
2.439

-15.01

27.01
32.16
32.16

1087

0.12
3
3

0.000304
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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
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

kw

kw

kw

kw

EN14511:2022
No

Steady State
Yes

Yes

9.900
4.815
2.056

9.907
4.800
2.064

7.00
6.00
29.94
34.93

1996

0.12
7
8

0.000478
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Detailed result for 'EN14511:2022' A7/W55

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
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

kw

kw

kw

kw

EN14511:2022
No

Steady State
Yes

Yes

9.080
2.958
3.070

9.089
2.951
3.080

6.99
5.99
47.01
54.99

4824

0.13
9
10

0.000276
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Detailed test results of sound power measurement = Test N¥1

Sound power levels according to
ISO 3743-1:2010

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

Client: "Midea Date of test: '19-03-2024

Object: Type: Mono air to water heat pump, Model: MHC-V 10W/D2N8-BER90

Mounting The outdoor unit is mounted on the supporting metal support frame using six pieces of spring mounts
conditions: vibration isolators and placed on four pieces of concrete tiles (20x20x2.5 cm). All of these are placed ina

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

Operating AT7/W55, Compressor speed: 37[Hz], Fan speed: 400[rpm], Pump speed: 35[%], EXV1: 80[%], Heating
conditions: capacity: 3.95 [kW], Pow er_input: 1.43 [kW], Water flow rate: 430 [I/h] and dP_w ater: 70 [mbar]
Static pressure: 1018 hPa Reference box:
Air temperature: 7.0 °C L1: 14 m
Relative air humidity: 84.0 % L2: 04 m
Test room volume: 102.8 m? Room: Room 2 L3: 09 m
Area, S, of test room: 138.9 m? Volume: 0.5 m?
80 OLw mLwA
Frequency Lw
f 1/3 octave [1/1 oct
[He] @ | w8 | T
100 541 ' 170
125 478 2| 565 2 @
160 510 2 =l
200 60.2 5 —l
250 56.7 63.1 2 6o
315 57.4 :
400 47.8 P —
500 a8 |05 | £
630 432 Q
800 415 j 50 =
1000 40.7 46.2 »
1250 | 42.1 g
1600 37.0 5
2000 358 | 411 g
Q40
2500 36.0 °
3150 40.8 3
4000 37.3 442
5000 39.6
6300 40.1 30
8000 37.2 42.9
10000 36.1
' Diff. to backgr. noise <6dB
2 Correction 20
125 250 500 1000 2000 4000 8000
Frequency, f, Hz—>
Sound power level Ly(A): 56.4 dB [re 1pW] Uncertainty Otot: 1.7 dB
Name of test institute: DTI Date:  19-03-2024
No. of test report: 300-KLAB-23-042

Measurements are in full conformity w ith ISO 3743-1

Test Reg. nr. 300
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Appendix 1

Unit specification

Type of unit: Mono air to water heat pump
Manufacturer: Midea

Size of the heat pump: 0.4 x1.4x0.9m (W xLxH)
Year of production: n/a.

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 m?3) and equipped with
relevant sound diffusing reflector panels. The acoustical test chamber fulfils the requirements
of 1ISO3743-1 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 Reg. nr. 300
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Id nr. Manufacturer Description Calibration company
100864 GRAS Gras 40AE_26CA, »" free field Norsonic A/S, Norway
microphone, Room 1
1 ”n H
100865 GRAS Gras 4(.)AE—26CA’ /2" free field Norsonic A/S, Norway
microphone, Room 1
1 n”n H
100866 GRAS Gras 40AE_26CA, 12" free field Norsonic A/S, Norway
microphone, Room 1
1 ” H
100867* GRAS Gras 40AE_26CA, 12" free field Norsonic A/S, Norway
microphone, Room 2
] ” H
100868* GRAS Gras 40AE_26CA, 12" free field Norsonic A/S, Norway
microphone, Room 2
] ” H
100869* GRAS Gras 40AE_26CA, 12" free field NorOsonic A/S, Norway
microphone, Room 2
1 ” H
100870 GRAS Gras. 40AE_26CA, V2 freg field Norsonic A/S, Norway
microphone, Roof monitor
100873* Briel & Kjeer Acoustical calibrator, Briel & Kjeer 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 r’\rl1§ra§5lj(;ement system Norsonic A/S, Norway

*Instruments are used for the actual measurements for the calculation of the test results.

The other instruments are used for control measurements.
All microphones are equipped with windshields.

Test Reg. nr. 300



Page 38 of 41
300-KLAB-23-042-19

Test Procedure

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

e DS/EN 14511:2022
e EN 12102-1:2022
e |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 1ISO 3743-1,

equation 22 0,y = \/0go? + Gome? 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 €Xpresses 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 1SO3743-1 Annex C formula C.1 and is

typically below 1.0dB. As pr. Table C.1 (accuracy grade 2), the uncertainty Oro is set to 1.5.

The expanded uncertainty U is calculated according to 1SO 3743-1 equation 23:
U = k g,,s Wwhere k = 2 for 95% confidence.

EXAMPLE: 0,0;: V1.52 4 0.72 = 1.7 dB and U(95%) = 3.4 dB

Note: The expanded uncertainty does not include the standard deviation of production which is
used in 1S04871 for the purpose of making noise declaration for batches of machines.
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Appendix 2
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