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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:

a. heating capacity
b. refrigerant cycle (incl. refrigerant mass)
c. heat source and sink medium
d. main components / operating principle and control strategy
e. same outdoor casing

Midea MHC-V16WD2N7

Midea MHC-V16WD2N7-E30

Midea MHC-V16WD2N7-ER60

Midea MHC-V16WD2N7-ER90
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Objective
The objective of this report is to document the following:

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

In order to calculate the SCOP, tests were carried out at the part load conditions stated in the
tables on page 5 and 6.

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

SCOP part load test conditions SCOPA and SCOPF/G 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.
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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] Tbivalent [°C] TOL [°C]
Outlet

temperature Flow rate

Average -10 -7 -10 Variable Variable
Warmer 2 7 2 Variable Variable
Colder -22 -15 -22 Variable Variable
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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

Climate Tdesignh [°C] Tbivalent [°C] TOL [°C]
Outlet

temperature Flow rate

Average -10 -7 -10 Variable Variable
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COP test conditions - low temperature – EN 14511

N#

Heat source Heat sink

Heat pump
settings

Inlet
dry bulb

temperature
(°C)

Inlet
wet bulb

temperature
(°C)

Inlet
temperature

(°C)

Outlet
temperature

(°C)

1S 7 6 30 35

S: Standard rating condition

COP test conditions - medium temperature – EN 14511

N#

Heat source Heat sink

Heat pump
settings

Inlet
dry bulb

temperature
(°C)

Inlet
wet bulb

temperature
(°C)

Inlet
temperature

(°C)

Outlet
temperature

(°C)

1S 7 6 47 55

S: Standard rating condition

Test conditions for operating requirements – EN 14511-4

N#

Heat source Heat sink

Water flow rate
at indoor heat
exchanger

TestInlet
dry bulb

temperature
(°C)

Inlet
wet bulb

temperature
(°C)

Inlet
temperature

(°C)

1 -25 - 12 600 L/h Starting

2 -25 - 48 600 L/h Operating
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Test conditions for shutting off the heat transfer medium – EN 14511-4

N#

Heat source Heat sink

Heat exchangerInlet
dry bulb

temperature
(°C)

Inlet
wet bulb

temperature
(°C)

Inlet
temperature

(°C)

Outlet
temperature

(°C)

1 7 6 47 55 Indoor

2 7 6 47 55 Outdoor

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

N#

Heat source Heat sink

Inlet
dry bulb temperature

(°C)

Inlet
wet bulb

temperature
(°C)

Inlet temperature
(°C)

Outlet temperature
(°C)

1 7 6 47 55

Test conditions for sound power measurements – EN 12102-1

N# Test condition Heat pump setting

Outdoor heat
exchanger
(dry bulb/
wet bulb)
(°C)

Indoor heat
exchanger
(inlet/
outlet)
(°C)

Compressor
speed
(Hz)

Fan speed
outdoor
(rpm)

Heating
capacity
(kW)

Power
input
(kW)

1E 7/6 47/55 29 400 4.69 1.61

2S 7/6 47/55 86 730 15.73 5.28

E) ErP labelling
S) Standard rating condition
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Test results

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

Model (Outdoor) MHC-V16WD2N7
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
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Test results of SCOP test at medium temperature - heating season
average – EN 14825

Model (Outdoor) MHC-V16WD2N7
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
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Test results for warmer climate, low temperature according to
EN14825

N˚ Test condition Heating
capacity [kW] COP

1 E&B 14.029 3.079

Test results for colder climate, low temperature according to EN14825

N˚ Test condition Heating
capacity [kW] COP

1 A 8.779 3.190

2 F/G 11.867 2.379

COP test results - low temperature – EN 14511

N# Test conditions Heating capacity [kW] COP

1 A7/W35 14.940 4.392

COP test results - medium temperature – EN 14511

N# Test conditions Heating capacity [kW] COP

1 A7/W55 15.730 2.976
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Test results for starting and operating test - EN 14511-4

N# Test conditions
air/water inlet [°C] Test validation

Starting A-25/W12 Passed

Operating A-25/W48 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

1 Passed

Test results of sound power measurements – EN 12102-1

N# Test conditions Sound power level LW(A)
[dB re 1pW]

Uncertainty σtot
[dB]

1E A7/W55 55.0 1.6

2S A7/W55 66.9 1.6

E) ErP labelling
S) Standard rating condition
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The A-weighted total sound power level is determined for the measured frequency range from
100 Hz to 10 kHz. For the calculation of uncertainty, see appendix 1.

The sound power measurements are carried out by Kamalathasan Arumugam (KAMA) and co-
read by Patrick Glibert (PGL), Danish Technological Institute.
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Photos

Rating plate

Outdoor unit
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SCOP - detailed calculation

Detailed SCOP calculation of low temperature and average climate
conditions – EN 14825
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Detailed SCOP calculation of medium temperature and average climate
conditions – EN 14825
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Detailed test results

Detailed SCOP part load test results - low temperature application
- average climate – EN 14825
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Detailed SCOP part load test results - medium temperature application
- average climate – EN 14825
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- warmer climate – EN 14825
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Detailed SCOP part load test results - low temperature application
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- colder climate – EN 14825
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Detailed COP test results - low temperature – EN 14511
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Detailed COP test results - medium temperature – EN 14511



Page 34 of 41
300-KLAB-24-007

Test Reg. nr. 300



Page 35 of 41
300-KLAB-24-007

Test Reg. nr. 300



Page 36 of 41
300-KLAB-24-007

Detailed test results of sound power measurement – Test N#1

Test Reg. nr. 300

So
un
d
po
w
er
le
ve
ls

L W
,
dB

Li
ne
ar
&
A-
w
ei
gt
he
d
(R
ED

) 


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: 17-04-2024
Object: Type: Mono air to water heat pump, Model: MHC-V16WD2N7
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 in a

w ater drop dray on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat on
the floor. The noise radiated by the outdoor unit has been measured in Test room2.

Operating A7/W55, Compressor speed: 29[Hz], Fan speed: 400[rpm], Pump speed: 30[%], EXV1:95[%] , Heating
conditions: capacity: 4.69 [kW], Pow er_input: 1.61 [kW], Water flow rate: 700 [l/h] and dP_w ater: 34 [mbar]

Static pressure: 1007 hPa Reference box:
Air temperature: 7.0 °C L1: 1.4 m
Relative air humidity: 84.0 % L2: 0.4 m
Test room volume: 102.8 m³ Room: Room2 L3: 0.9 m
Area, S, of test room: 138.9 m² Volume: 0.5 m³

80
Lw LwA

70

60

50

40

30

2 Correction 20
125 250 500 1000 2000 4000 8000

Frequency, f, Hz 

Sound power level LW(A): 55.0 dB [re 1pW] Uncertainty σtot: 1.6 dB

Name of test institute: DTI Date: 17-04-2024
No. of test report: 300-KLAB-24-007

Measurements are in full conformity w ith ISO 3743-1

Frequency
f

[Hz]

LW
1/3 octave

[dB]
1/1 oct
[dB]

100 55.0
125 54.6 58.8
160 51.7
200 51.9
250 46.3 53.8
315 46.1
400 46.7
500 55.3 56.5
630 47.6
800 43.4
1000 41.4 46.4
1250 38.9
1600 35.7
2000 33.4 38.6
2500 31.3
3150 28.5
4000 28.2 32.5
5000 26.0
6300 27.1
8000 23.4 30.3 2

10000 25.3
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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: 17-04-2024
Object: Type: Mono air to water heat pump, Model: MHC-V16WD2N7
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 in a

w ater drop dray on tw o pieces of heavy concrete tiles (90x90x10cm) laying on a vibration damping mat on
the floor. The noise radiated by the outdoor unit has been measured in Test room2.

Operating A7/W55, Compressor speed: 86[Hz], Fan speed: 730[rpm], Pump speed: 43[%], EXV1: 160[%] , Heating
conditions: capacity: 15.73[kW], Pow er_input: 5.28 [kW], Water flow rate: 1728 [l/h] and dP_w ater: 34 [mbar]

Static pressure: 1007 hPa Reference box:
Air temperature: 7.0 °C L1: 1.4 m
Relative air humidity: 84.0 % L2: 0.4 m
Test room volume: 102.8 m³ Room: Room2 L3: 0.9 m
Area, S, of test room: 138.9 m² Volume: 0.5 m³

80
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40
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20
125 250 500 1000 2000 4000 8000

Frequency, f, Hz 

Sound power level LW(A): 66.9 dB [re 1pW] Uncertainty σtot: 1.6 dB

Name of test institute: DTI Date: 17-04-2024
No. of test report: 300-KLAB-24-007

Measurements are in full conformity w ith ISO 3743-1

Frequency
f

[Hz]

LW
1/3 octave

[dB]
1/1 oct
[dB]

100 70.3
125 63.0 71.7
160 63.5
200 61.6
250 61.3 65.9
315 60.4
400 58.8
500 61.4 64.9
630 59.7
800 59.0
1000 56.9 62.0
1250 54.7
1600 54.9
2000 53.7 58.2
2500 50.6
3150 48.3
4000 46.6 51.3
5000 43.5
6300 43.1
8000 41.0 46.4
10000 40.2
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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 x 0.9 x 1.4m (W x L x H)
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 m3) and equipped with
relevant sound diffusing reflector panels. The acoustical test chamber fulfils the requirements
of ISO3743-1 accuracy grade 2 (engineering grade).

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

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

*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.

Id nr. Manufacturer Description Calibration company

100864 GRAS Gras 40AE_26CA, ½” free field
microphone, Room 1

Norsonic A/S, Norway

100865 GRAS Gras 40AE_26CA, ½” free field
microphone, Room 1 Norsonic A/S, Norway

100866 GRAS Gras 40AE_26CA, ½” free field
microphone, Room 1 Norsonic A/S, Norway

100867* GRAS Gras 40AE_26CA, ½” free field
microphone, Room 2 Norsonic A/S, Norway

100868* GRAS Gras 40AE_26CA, ½” free field
microphone, Room 2 Norsonic A/S, Norway

100869* GRAS Gras 40AE_26CA, ½” free field
microphone, Room 2 Norsonic A/S, Norway

100870 GRAS Gras 40AE_26CA, ½” free field
microphone, Roof monitor Norsonic A/S, Norway

100873* Brὒel & Kjær Acoustical calibrator, Brὒel & Kjær 4231
Element Metech,

Denmark

100859 Norsonic
Reference sound source, Norsonic Nor278

Room 1 RISE, Sweden

100872* Norsonic
Reference sound source, Norsonic Nor278

Room 2 RISE, Sweden

100620* Norsonic
Multi-channel measurement system

Nor850 Norsonic A/S, Norway
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Test Procedure

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

 DS/EN 14511:2022
 EN 12102-1:2022
 ISO/EN 3743-1:2010

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

The final total A-weighted sound power level is based on measurements and calculations in
1/3-octave levels, which then are summed into 1/1-octave levels. The A-weighted total sound
power level is determined for the measured frequency range from 100 Hz to 10 kHz.

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

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

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

Measurement uncertainty

The uncertainty of sound power level in decibel is determined in accordance with ISO 3743-1,
equation 22 ���� = √���2 + ����2 where:

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

σRO 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.

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

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

EXAMPLE: ����: √1.52 + 0.52 = 1.6 �� and �(95%) = 3.2 ��

Note: The expanded uncertainty does not include the standard deviation of production which is
used in ISO4871 for the purpose of making noise declaration for batches of machines.
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