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 TEST REPORT No. 24167SEG-03CM24407 
 

Multifunction Climatic Chamber  Thermal tests 
(Wielofunkcyjna komora klimatyczna  Testy termiczne) 
Amaro, 2025/01/24 

Customer: Ferroli Poland sp. z o.o. 
Al. W. Korfantego 138, 40-156 Katowice  Poland 

Testing location: Local Unit Udine|HVACR Testing 
I  33020 Amaro (UD)|Via J. Linussio, 1 

Unit under test: Air to water heat pump 

Manufacturer: FERROLI 

Brand (ref. cap. 9  pag. 31) FERROLI LAMBORGHINICALORECLIMA 

Model:    Indoor: OMNIA SW-T 3.2 UI HI3 4-10 
  Outdoor: OMNIA UE 3.2 8 

   Indoor: IDOLA SW-T 3.2 UI HI3 4-10 
  Outdoor: IDOLA UE 3.2 8 

System Name (ref. cap. 9  pag. 33) OMNIA SW-T 3.2 HI3 8 IDOLA SW-T 3.2 HI3 8 
Serial n.(1): Indoor   Outdoor Unit 8337L20085  2311MC1541 

Date of reception of unit: 2024/11/15 

Date of test  beginning:  2025/01/17 Date of test  finish: 2025/01/24 

Power source; Frequency: 1-Ph + N - 230 [V]; 50 [Hz] 

Type of test: Thermal Tests (Testy termiczne) 

Gas refrigerant type(1): R32 (1) 

Gas refrigerant mass(1): 1,65 Kg (1) 

Type of water regulation: VW/VO 

Manufacture year(1): n.a.(2) 

Reference documents : 
- EN 14511-2: 2022  Air conditioners, liquid chilling packages and heat pumps for space heating and cooling and process 
chillers, with electrically driven compressors  Part 2: Test conditions; 
- EN 14511-3: 2022  Air conditioners, liquid chilling packages and heat pumps for space heating and cooling and process 
chillers, with electrically driven compressors  Part 3: Test method;(*) 

- EN 14511-4: 2022  Air conditioners, liquid chilling packages and heat pumps for space heating and cooling and process 
chillers, with electrically driven compressors - Part 4: Requirements 
- EN 14825: 2022  Air conditioners, liquid chilling packages and heat pumps, with electrically driven compressors for space 
heating and cooling, commercial and process cooling  Testing and rating at part load conditions and calculation of seasonal 
performance. 
The results presented in this report are valid only for the tested unit.   

Executed by Lab Technician Approved by Lab Production Manager 
  

Matteo Cappellari  IMQ|Local Unit Udine     Michele Gracco  IMQ|Local Unit Udine 
 

The tested unit has been chosen by the customer/manufacturer. The results apply to the sample as received. This report consists of 33 pages. 
Any reproduction of this report must contain all pages. Any other partial reproduction of this document must be authorized by IMQ. 

przez klienta/producenta. 33 
 

(*) except par. 4.1.3, Cap 7 Rozdz 7. 
(1) Value declared by the customer/manufacturer.
(2) -3:2022) 

-3:2022). 
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1. PURPOSE OF THE TESTS  

The purpose of the tests is to calculate the seasonal performance (SCOP) of the air to water 
heat pump in compliance with the requirements of the standard EN 14825: 2022  Air 
conditioners, liquid chilling packages and heat pumps, with electrically driven compressors 
for space heating and cooling, commercial and process cooling  Testing and rating at 
part load conditions and calculation of seasonal performance . 
The testing methods described in EN 14511(all parts): 2022  Air conditioners, liquid chilling 
packages and heat pumps with electrically driven compressors for space heating and 
cooling  were applied. 

-woda zgodnie z wymaganiami normy 
EN 14825:2022  

 
. Zastosowano metody badawcze opisane w normie EN 14511 (wszystkie 

 
. 

 

2. TEST FACILITIES DESCRIPTION ( ) 

The thermal tests are performed in a dual chamber testing plant built in compliance with 
the requirements of EN 14511 (all parts). 
It consists in two rooms (dimensions 8.0 x 4.0 x 4.0 m and 4.0 x 4.0 x 4.0 m for the indoor and 
outdoor side compartment respectively). 

wymiary 
 

 

 
Figure 1 Testing plant scheme (Rysunek 1  Schemat instalacji testowej) 
 
Each air handling unit installed in the chambers is equipped with two main coils which allow 
the control of dry bulb (heat and cooling) temperature and the dehumidification of air, one 
electrical resistance for the heating of handled air, a humidifier for steam reintegration and 
fans to regulate the quantity of managed air. 

powietrza. 
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The plant for the preparation of the glycolated fluid consists of some chiller units connected 
to some tanks and to the coils of air handling units. The ranges of temperature of the rooms 
are: 0° to 40°C for the indoor side and -30° to 40°C for the outdoor side. 

zbiorników oraz 
-  

 

A separate part of the plant is dedicated to manage the unit under test water supply: an 
exchanger between glycole and water allows the cooling mode tests, an electrical heater 
warms the water in case of heating mode test. 

testu w trybie grzania. 
 

The water and air temperature are measured by platinum thermoresistances PT100 installed 
in some special sampling devices or in free air in compliance with the standards reported 
above. The measurement of humidity is carried out with dew-point temperature or relative 
humidity instruments; the conversion between different dimensions is done according to 
ASHRAE Humid Air Properties. 

 
 

 

The management of all the devices of the test chambers, necessary to control the set-point 
conditions, and the logging of all the test parameters are performed by a PC connected 
through Ethernet to a PLC and a data logger. 
The testing plant, comprising all the hardware, the software and the instruments, is identified 
with the acronym CM. 

rejestratora danych. Zak
CM. 
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3. EQUIPMENT (APARATURA) 
 

Measured variable 
(Mierzona zmienna) 

Measuring instruments 
 

Code 
(Kod) 

Model 
(Model) S.N. 

Electrical quantities 
Digital power-meter 
Yokogawa Electric 
Corporation 

 
 
 

WT333 C2QF26060V 

Air 

Dry-bulb 
temperature 

Platinum resistance 
thermometers sensors 

CM_TE.. n.a. n.a. 

Wet-bulb 
temperature 

Relative Humidity probes 
Michell Instruments 

CM_UM.. n.a. n.a. 

Dew-point 
temperature 

Optical Dew-point 
Transmitter Michell 
Instruments 

CM_DP01 
Optidew 
Remote 

Instr. 145307 
Sensor. 
144511 

Barometric 
pressure 

Barometer Vaisala 
instruments 

CM_PA01 PTB110 L0950357 

Water 

Temperature 
Platinum resistance 
thermometers sensors 

CM_TE.. n.a. n.a. 

Volume flow 
Electromagnetic volume 
flow measuring system 
Endress+Hauser 

CM_FL02 Promag 53H J5125B19000 

Pressure 
drop 

Differential pressure 
measuring system 
Endress+Hauser 

CM_PE02 Deltabar S J506AA0109D 

Data logger and 
hardware 
management 

Software National 
Instruments 

PLANT CONTROLLER Ver. 1.0.0.45 

TEST MANAGER Ver. 1.0.1.7 
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4. UNCERTANTY OF MEASUREMENT (NIEPEWNO ) 
The upper limits of measurement uncertainty for indicated values are the following ones: 

: 

 
Measured quantity 

 
Uncertainty of measurement 

 

Liquid / brine 
(Ciecz / solanka) 

Temperature difference ± 0,15 K 
Temperature ± 0,15 K 
Flow rate ± 1 % 

Static pressure difference 
±1 kPa (  
± 5 % ( p  20 kPa) 

Air 
(Powietrze) 

Dry bulb temperature ± 0,2 K 
Wet bulb temperature ± 0,4 K 

Static pressure difference 
± 5 % ( p > 100 Pa) 
± 5 Pa ( p  100 Pa) 

Electrical quantities 
 

Power ± 1 % 
Voltage ± 0,5 % 
Current ± 0,5 % 

 
The values reported above satisfy the requirements of EN 14511-3: 2022, § 4.3. 
The capacity expanded uncertainty of measurement is obtained multiplying the standard 
uncertainty by a coverage factor k=2, providing a level of confidence of approximately 
95%; it is determined in compliance with the document EA-4/16 and as reported in the 
internal procedure PR-26/Clima. 

normy EN 14511-3:2022, § 4.3. 

- -
26/Clima. 
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5. MEASUREMENT METHOD (METODA POMIARU) 
The tests are carried out in compliance with EN 14511: 2022 (all parts). 
The liquid pump is an integral part of the unit; it is a glandless circulator; the EN 14511-3: 2022 
requirements in the calculation of the effective power input and cooling/heating 
capacities are applied. 

-
 

 
1. The gross heating capacity (water side) is calculated through the following formula: 

 
 

 [W] 
 

 where: 
 

 is the gross heating capacity 
 is the unit water-flow [l/h] 

 is the water density [kg/dm3] 
 is the unit water outlet specific enthalpy [kJ/kg] 

 is the unit water inlet specific enthalpy [kJ/kg] 
 is the dimensional coefficient, equal to 1/3,6 

 
2. The heating capacity is calculated through the following formula: 

 
 

 [W] 
 

 where: 
 

 is the heating capacity [W] 
is the gross heating capacity [W] 

is calculated according to the formulae reported in § 4.1.3.4 
of EN 14511-3: 2022 concerning the liquid pump (referred to water flow-rate and water-
side differential pressure measured during the specific test) and to the requirements 
reported in annex F of EN 14511-3: 2022 concerning the calculation of the efficiency 
of liquid pumps (either integrated or not-integrated). .is 
summed in case the pump is not an integral part of the unit, whereas it is subtracted in 
case the pump is an integral part of the unit. 

 -

konkretnego badania) oraz zgodnie z wymaganiami podanymi w z -
. jest sumowany w 
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3. The effective power input in heating mode is calculated through the following formula: 
 

 

 [W] 
 

 where: 
 

 is the effective power input  heating [W] 
 is the total power input [W] 

is calculated according to the formulae reported in 
§4.1.4.4 of EN 14511-3: 2022 and to the requirements reported in annex F of EN 14511-
3: 2022 concerning the calculation of the efficiency of liquid pumps (either 
integrated or not-integrated). is summed in case the 
pump is not an integral part of the unit, whereas it is subtracted in case the pump is 
an integral part of the unit.  

-3:2022 oraz zgodnie 
-

cieczy (zintegrowanych lub niezintegrowanych).  jest sumowany w przypadku, gdy pompa 

 

 
4. The C.O.P. (coefficient of performance) is calculated through the following formula: 

 
 

 
 

 where: 
 

 is the heating capacity [W] 
 is the effective power input  heating [W] 

 

5.1. s,h , SCOP Calculation 

The seasonal space heating efficiency s,h [%] is defined as: 
 

 

 

 
where: 
 CC is the conversion coefficient, equal to 2,5; 
  is the correction calculated as follows: 
 

 

 
where: 

F(1) is the correction that accounts for a negative contribution to the seasonal 
space heating energy efficiency of heaters due to adjusted contributions of 
temperature controls, equal to 3 %; 
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F(2) is the correction that accounts for the negative contribution to the seasonal 
space heating energy efficiency by electricity consumption of brine and 
water pumps. This factor is only for water(brine) to water(brine) and 
water(brine) to air units and is equal to 5 %. 

 

The seasonal energy efficiency ratio SCOP, representing the heating performance, is 
determined for the average heating season with low and medium temperature application 
in compliance with the requirements of the standard EN14825:2022 § 7.3 to 7.5. 

temperatur zgodnie z wymaganiami normy EN14825:2022 § 7.3 do 
7.5. 
 

First  is determined as follows: 

 

where: 

 is the full heating load at  (design condition specific for every reference 
heating season considered (e.g.  for average heating season) [kW] 

 is the temperature declared by the manufacturer as defined in 3.1.13 [°C]  
is the heating capacity measured at part load conditions 

corresponding to  [kW] 
 

The SCOP is determined as: 
 

 

  

 
where:  

 is the reference annual heating demand [kWh/year] 
 is the annual electricity consumption [kWh/year] 

 
PTO, PSB, PCK and POFF are the values of electricity consumption during respectively 
thermostat-off mode, standby mode, crankcase heater mode and off mode [kW] 

 
HHE, HTO, HSB, HCK and HOFF are the numbers of equivalent annual hours in which the unit is 
considered to work respectively in active-heating mode, thermostat-off mode, standby 
mode, crankcase heater mode and off mode (see Annex B of EN 14825: 2022)[h/year]
         

 is the reference seasonal energy efficiency ratio of a unit in active heating 
mode calculated as below, 
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where: 

 is the bin temperature [°C] 
 j is the bin number 
n is the amount of bins 

 is the heating demand of the building for the corresponding temperature  

calculated as in § 7.6:  [kW] 

 is the number of bin hours occurring at the corresponding temperature   
 is the COP value of the unit for the corresponding temperature  

 is the required capacity of a back-up electric heater, with a COP of 1, at   [kW]    
 
The values to be used for j, n,  and are defined differently for every reference heating 
season in Annex B of EN 14825: 2022. 

j 
 

 
The values of  at the reference part load conditions in heating mode (valid for the 
specific reference heating season) are determined according to § 7.7 of EN 14825: 2022. 

 COPbin. (Tj) przy referencyjnym   warunki w trybie ogrzewania  dla  
referencyjnego sezonu grzewczego)   zgodnie z § 7.7 normy EN 14825: 2022. 
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6. INSTALLATION OF THE UNIT  
The unit was installed in accordance with the requirements of the standard EN 14511 (part 
1, part 2, part 3): 2022. 

 
 

 
Figure 2  Installation scheme  
Rysunek 2  Schemat instalacji 
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Figure 3  Identifying labels  Indoor and Outdoor Unit 
Rysunek 3  Etykieta identyfikacyjne -   
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Figure 4  Panoramics of installation  Indoor Unit  
Rysunek 4  Panorama instalacji -  
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Figure 5  Panoramics of installation  Outdoor Unit 
Rysunek 5  Panorama instalacji -  
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7. TEST RESULTS (WYNIKI TESTÓW) 

7.1. Heating Tests Low temperature application (Testy grzewcze Zastosowanie w niskiej temperaturze) 
7.1.1. Heating mode  Low T standard rating  water 30/35°C  air TDB 7°C, TWB 6°C 

Electrical values 
 

Unit  
(Jednostka) 

Value 
 

Voltage  V 225,7 
Current  A 8,092 
Total power input  W 1752 
Effective power input (Efektywny pobór mocy) W 1733 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 100,28 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C 7,00 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C 5,99 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 30,01 
Water temperature, outlet (Temperatura wody, wylot) °C 35,03 
Water flow rate  l/h 1389 
Water side differential pressure  kPa 7,4 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,179 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,179 
Water density, inlet  kg/dm3 0,996 
Gross heating capacity  W 8062 
Heating capacity (Moc grzewcza) W 8046 
C.O.P. - 4,64 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±18 
Heating capacity (Moc grzewcza) W ±209 
C.O.P. - ±0,13 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 60 Hz; Pump speed: 55%; Fan: 520 RPM; EXV 136 steps. 
 Steady state -3:2022 par. 4.4.4. 
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7.1.2. Heating mode  - Low T - water a/b °C - air TDB -10°C, TWB -11°C 

Electrical values 
 

Unit  
(Jednostka) 

Value 
 

Voltage  V 221,3 
Current  A 12,262 
Total power input  W 2661 
Effective power input (Efektywny pobór mocy) W 2650 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 98,69 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C -10,00 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C -10,99 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 29,95 
Water temperature, outlet (Temperatura wody, wylot) °C 34,75 
Water flow rate (  l/h 1172 
Water side differential pressure  kPa 4,2 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,179 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,179 
Water density, inlet  kg/dm3 0,996 
Gross heating capacity  W 6504 
Heating capacity (Moc grzewcza) W 6495 
C.O.P. - 2,45 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±27 
Heating capacity (Moc grzewcza) W ±171 
C.O.P. - ±0,07 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 84 Hz; Pump speed: 46%; Fan: 550 RPM; EXV 92 steps; Heating time 120 min; Defrost 

time set to 0 s. 
 a Measurement with a fixed delta T of 5 K (for units with a variable water flow rate). 
 b Variable outlet is calculated by interpolation or extrapolation from the temperatures which are 

closest to the TOL. 
 -3:2022 par. 4.4.4. 
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7.1.3. Heating mode  SCOP Tbiv - Low T - water a/c °C - air TDB -7°C, TWB -8°C 

Electrical values 
 

Unit  
(Jednostka) 

Value 
 

Voltage  V 223,5 
Current  A 11,264 
Total power input  W 2458 
Effective power input (Efektywny pobór mocy) W 2444 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 99,17 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C -6,98 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C -7,99 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 28,91 
Water temperature, outlet (Temperatura wody, wylot) °C 33,61 
Water flow rate  l/h 1265 
Water side differential pressure  kPa 5,5 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,180 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,179 
Water density, inlet  kg/dm3 0,996 
Gross heating capacity  W 6864 
Heating capacity (Moc grzewcza) W 6852 
C.O.P. - 2,80 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±25 
Heating capacity (Moc grzewcza) W ±181 
C.O.P. - ±0,08 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 82 Hz; Pump speed: 50%; Fan: 550 RPM; EXV 106 steps; Heating time 120 min; Defrost 

time set to 0 s. 
 a Measurement with a fixed delta T of 5 K (for units with a variable water flow rate). 
 c Variable outlet shall be calculated by interpolation between the upper and lower temperatures which are 

closest to the bivalent temperature  
 -3:2022 par. 4.4.4. 
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7.1.4. Heating mode  - Low T - water a/30°C - air TDB 2°C, TWB 1°C 

Electrical values 
 

Unit  
(Jednostka) 

Value 
 

Voltage  V 229,4 
Current  A 4,333 
Total power input  W 904,2 
Effective power input (Efektywny pobór mocy) W 896,5 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 98,71 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C 2,01 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C 0,98 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 25,01 
Water temperature, outlet (Temperatura wody, wylot) °C 30,07 
Water flow rate  l/h 763,5 
Water side differential pressure  kPa 4,5 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,181 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,179 
Water density, inlet  kg/dm3 0,997 
Gross heating capacity  W 4461 
Heating capacity (Moc grzewcza) W 4454 
C.O.P. - 4,97 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±9,0 
Heating capacity (Moc grzewcza) W ±115 
C.O.P. - ±0,14 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 38 Hz; Pump speed: 35%; Fan: 550 RPM; EXV 90 steps; Heating time 120 min; Defrost 

time set to 0 s. 
 a Measurement with a fixed delta T of 5 K (for units with a variable water flow rate). 
 -3:2022 par. 4.4.4. 
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7.1.5. Heating mode  - Low T - water a/27°C - air TDB 7°C, TWB 6°C 

Electrical values 
 

Unit  
(Jednostka) 

Value 
 

Voltage  V 228,8 
Current  A 2,597 
Total power input  W 454,0 
Effective power input (Efektywny pobór mocy) W 453,3 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 98,20 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C 7,00 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C 5,99 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 22,01 
Water temperature, outlet (Temperatura wody, wylot) °C 27,02 
Water flow rate  l/h 490,9 
Water side differential pressure  kPa 0,6 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,182 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,180 
Water density, inlet  kg/dm3 0,998 
Gross heating capacity  W 2844 
Heating capacity (Moc grzewcza) W 2843 
C.O.P. - 6,27 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±4,5 
Heating capacity (Moc grzewcza) W ±74 
C.O.P. - ±0,17 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 20 Hz; Pump speed: 23%; Fan: 380 RPM; EXV 66 steps. 
 a Measurement with a fixed delta T of 5 K (for units with a variable water flow rate). 
 -3:2022 par. 4.4.4. 
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7.1.6. Heating mode  - Low T - water d/e °C - air TDB 12°C, TWB 11°C 

Electrical values 
elektryczne) 

Unit  
(Jednostka) 

Value 
 

Voltage  V 230,1 
Current  A 1,6702 
Total power input  W 215,8 
Effective power input (Efektywny pobór mocy) W 215,2 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 99,05 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C 12,02 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C 11,01 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 21,14 
Water temperature, outlet (Temperatura wody, wylot) °C 25,53 
Water flow rate  l/h 353,5 
Water side differential pressure  kPa 0,7 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,183 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,181 
Water density, inlet  kg/dm3 0,998 
Gross heating capacity  W 1795 
Heating capacity (Moc grzewcza) W 1794 
C.O.P. - 8,34 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±2,2 
Heating capacity (Moc grzewcza) W ±49 
C.O.P. - ±0,24 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 12 Hz; Pump speed: 19 Fan: 300 RPM; EXV 76 steps. 
 d Test performed with the minimum water flow rate declared by the manufacturer. 
 e Leaving water temperature was adapted according to formula 38 of EN 14825:2022. 
 -3:2022 par. 4.4.4. 
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7.2. Heating Tests Medium temperature application 
temperaturze) 

7.2.1. Heating mode  Med T standard rating  water 47/55°C  air TDB 7°C, TWB 6°C 

Electrical values 
 

Unit  
(Jednostka) 

Value 
(  

Voltage  V 223,3 
Current  A 11,740 
Total power input  W 2568 
Effective power input (Efektywny pobór mocy) W 2564 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 100,24 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C 7,00 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C 6,01 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 47,03 
Water temperature, outlet (Temperatura wody, wylot) °C 55,02 
Water flow rate  l/h 827,6 
Water side differential pressure  kPa 2,2 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,180 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,183 
Water density, inlet  kg/dm3 0,989 
Gross heating capacity  W 7631 
Heating capacity (Moc grzewcza) W 7627 
C.O.P. - 2,97 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±26 
Heating capacity (Moc grzewcza) W ±179 
C.O.P. - ±0,08 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 63 Hz; Pump speed: 33%; Fan: 500 RPM; EXV 115 steps. 
 -3:2022 par. 4.4.4. 
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7.2.2. Heating mode  - Med T - water f/b °C - air TDB -10°C, TWB -11°C 

Electrical values 
 

Unit  
(Jednostka) 

Value 
 

Voltage  V 222,3 
Current  A 12,342 
Total power input  W 2691 
Effective power input (Efektywny pobór mocy) W 2690 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 98,53 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C -9,99 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C -10,91 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 47,01 
Water temperature, outlet (Temperatura wody, wylot) °C 54,80 
Water flow rate  l/h 541,8 
Water side differential pressure  kPa 0,7 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,180 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,182 
Water density, inlet  kg/dm3 0,989 
Gross heating capacity  W 4863 
Heating capacity (Moc grzewcza) W 4862 
C.O.P. - 1,81 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±27 
Heating capacity (Moc grzewcza) W ±115 
C.O.P. - ±0,05 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 76 Hz; Pump speed: 24%; Fan: 550 RPM; EXV 96 steps; Heating time 120 min; Defrost 

time set to 180 s. 
 f Measurement with a fixed delta T of 8 K (for units with a variable water flow rate). 
 b Variable outlet is calculated by interpolation or extrapolation from the temperatures which are 

closest to the TOL. 
 -3:2022 par. 4.4.4. 
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7.2.3. Heating mode  SCOP Tbiv - Med T - water f/c °C - air TDB -7°C, TWB -8°C 

Electrical values 
 

Unit  
(Jednostka) 

Value 
 

Voltage  V 223,7 
Current  A 12,620 
Total power input  W 2770 
Effective power input (Efektywny pobór mocy) W 2768 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 98,62 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C -6,97 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C -7,93 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 43,99 
Water temperature, outlet (Temperatura wody, wylot) °C 51,53 
Water flow rate  l/h 698,8 
Water side differential pressure  kPa 1,4 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,180 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,181 
Water density, inlet  kg/dm3 0,991 
Gross heating capacity  W 6073 
Heating capacity (Moc grzewcza) W 6071 
C.O.P. - 2,19 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±28 
Heating capacity (Moc grzewcza) W ±144 
C.O.P. - ±0,06 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 79 Hz; Pump speed: 30%; Fan: 550 RPM; EXV 96 steps; Heating time 120 min; Defrost 

time set to 0 s. 
 f Measurement with a fixed delta T of 8 K (for units with a variable water flow rate). 
 c Variable outlet shall be calculated by interpolation between the upper and lower temperatures which are 

closest to the bivalent temperature  
 -3:2022 par. 4.4.4. 
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7.2.4. Heating mode  - Med T - water f/42°C - air TDB 2°C, TWB 1°C 

Electrical values 
 

Unit  
(Jednostka) 

Value 
 

Voltage  V 227,5 
Current  A 5,370 
Total power input  W 1142 
Effective power input (Efektywny pobór mocy) W 1141 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 98,85 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C 2,00 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C 1,00 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 34,03 
Water temperature, outlet (Temperatura wody, wylot) °C 41,96 
Water flow rate  l/h 411,5 
Water side differential pressure  kPa 0,5 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,179 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,179 
Water density, inlet  kg/dm3 0,994 
Gross heating capacity  W 3765 
Heating capacity (Moc grzewcza) W 3765 
C.O.P. - 3,30 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±11 
Heating capacity (Moc grzewcza) W ±89 
C.O.P. - ±0,08 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 38 Hz; Pump speed: 20%; Fan: 550 RPM; EXV 90 steps; Heating time 120 min; Defrost 

time set to 0 s. 
 f Measurement with a fixed delta T of 8 K (for units with a variable water flow rate). 
 -3:2022 par. 4.4.4. 
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7.2.5. Heating mode  - Med T - water d/36°C - air TDB 7°C, TWB 6°C 

Electrical values 
 

Unit  
(Jednostka) 

Value 
 

Voltage  V 229,4 
Current  A 2,862 
Total power input  W 512,3 
Effective power input (Efektywny pobór mocy) W 511,1 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 98,52 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C 7,01 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C 6,00 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 30,05 
Water temperature, outlet (Temperatura wody, wylot) °C 35,95 
Water flow rate  l/h 361,0 
Water side differential pressure  kPa 1,4 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,179 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,179 
Water density, inlet  kg/dm3 0,996 
Gross heating capacity  W 2463 
Heating capacity (Moc grzewcza) W 2462 
C.O.P. - 4,82 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±5,1 
Heating capacity (Moc grzewcza) W ±61 
C.O.P. - ±0,13 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 19 Hz; Pump speed: 21%; Fan: 400 RPM; EXV 62 steps. 
 d Test performed with the minimum water flow rate declared by the manufacturer. 
 -3:2022 par. 4.4.4. 
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7.2.6. Heating mode  - Med T - water d/e °C - air TDB 12°C, TWB 11°C 

Electrical values 
 

Unit  
(Jednostka) 

Value 
 

Voltage  V 229,4 
Current  A 1,8511 
Total power input  W 284,7 
Effective power input (Efektywny pobór mocy) W 283,1 

----------------------------------------------------------------------------------------------------------------------- 
 

Air side 
(Strona powietrzna) 

Unit  
(Jednostka) 

Value 
 

Atmospheric pressure  kPa 98,52 
Dry bulb temperature, air inlet (Temp. termometru suchego, wlot powietrza) °C 12,02 
Wet bulb temperature, air inlet (Temp. termometru mokrego, wlot powietrza) °C 11,00 

----------------------------------------------------------------------------------------------------------------------- 
 

Water side 
(Strona wodna) 

Unit  
(Jednostka) 

Value 
 

Water temperature, inlet (Temperatura wody, wlot) °C 27,49 
Water temperature, outlet (Temperatura wody, wylot) °C 31,46 
Water flow rate  l/h 360,1 
Water side differential pressure  kPa 1,8 
Cp water, inlet (Woda Cp, wlot) kJ/kgK 4,180 
Cp water, outlet (Woda Cp, wylot) kJ/kgK 4,179 
Water density, inlet  kg/dm3 0,996 
Gross heating capacity  W 1650 
Heating capacity (Moc grzewcza) W 1649 
C.O.P. - 5,82 

----------------------------------------------------------------------------------------------------------------------- 
 

Measurement uncertainties 
 

Unit  
(Jednostka) 

Value 
 

Power input (Pobór mocy) W ±2,8 
Heating capacity (Moc grzewcza) W ±46 
C.O.P. - ±0,17 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 Unit settings according to the customer/manufacturer: 
 Compressor frequency: 12 Hz; Pump speed: 22%; Fan: 340 RPM; EXV 74 steps. 
 d Test performed with the minimum water flow rate declared by the manufacturer. 
 e Leaving water temperature was adapted according to formula 38 of EN 14825:2022. 
 -3:2022 par. 4.4.4. 
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7.3. Additional measurements: thermostat-off mode, stand by mode, crankcase heater 
mode and off mode power consumption  EN 14825: 2022 § 12 

 

Low Temperature Application 
(Zastosowanie niskotemperaturowe) 

Power consumption 
 

Unit  
(Jednostka) 

Value 
 

Thermostat-off mode W 17,75 
Standby mode W 12,70 
Crankcase heater W 0 
Off mode W 12,70 
Effective power input of compressor off state W 17,63 

----------------------------------------------------------------------------------------------------------------------- 
 

Medium Temperature Application 
 

Power consumption 
 

Unit  
(Jednostka) 

Value 
(  

Thermostat-off mode W 17,78 
Standby mode W 12,62 
Crankcase heater W 0,04 
Off mode W 12,62 
Effective power input of compressor off state W 17,85 

----------------------------------------------------------------------------------------------------------------------- 
___________________________________________________________________________ 
 During the measurement of electric power consumption in thermostat-off mode, the liquid pump was off. 

 
 Since no off mode switch is available, the off mode power is supposed equal to the stand-by mode power 

(ref. EN 14825:2022 par. 12.5). 

(ref.EN 14825:2022 par. 12.5). 
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8. SEASONAL PERFORMANCE  

8.1. Data for SCOP - Average heating season  Low temperature application 
(Dane dla SCOP - - Zastosowanie niskotemperaturowe) 

 

 
Outdoor 

air 

Part 
load 
ratio 

Part 
load 

Measured 
capacity 

COP at 
measured 
capacity 

± 10% 
condition 

Cd COPbin 

 [°C] [%] [kW] [kW] [-] [-] [-] [-] 
E -10 100% 7,75 6,50 2,45 No - 2,45 

A=F -7 88% 6,85 6,85 2,80 Ok - 2,80 
B +2 54% 4,17 4,45 4,97 Ok - 4,97 
C +7 35% 2,68 2,84 6,27 Ok - 6,27 
D +12 15% 1,19 1,79 8,34 No 0,918 8,01 

--------------------------------------------------------------------- 

In this case  declared by manufacturer was -7 °C; the corresponding measured 
capacity at 88% of part load is used to determine . 
W takim przypadku  -

. 

 
 

 Unit  
(Jednostka) 

Value 
 

 kW 7,75 

 kWh/year 16002,7 

 kWh/year 3276,9 

 - 4,89 

 - 4,88 

s,h % 192,3 
---------------------------- 
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8.2. Data for SCOP - Average heating season  Medium temperature application 
(Dane dla SCOP - grzewczego - ) 

 

 
Outdoor 

air 

Part 
load 
ratio 

Part 
load 

Measured 
capacity 

COP at 
measured 
capacity 

± 10% 
condition 

Cd COPbin 

 [°C] [%] [kW] [kW] [-] [-] [-] [-] 
E -10 100% 6,86 4,86  1,81  No - 1,81 

A=F -7 88% 6,07 6,07 2,19 Ok - 2,19 
B +2 54% 3,70 3,77 3,30 Ok - 3,30 
C +7 35% 2,38 2,46 4,82 Ok - 4,82 
D +12 15% 1,06 1,65 5,82 No 0,937 5,62 

--------------------------------------------------------------------- 

In this case  declared by manufacturer was -7 °C; the corresponding measured 
capacity at 88% of part load is used to determine . 
W takim przypadku  -

. 

 
 

 Unit  
(Jednostka) 

Value 
 

 kW 6,86 

 kWh/year 14178,7 

 kWh/year 4084,9 

 - 3,47 

 - 3,47 

s,h % 135,8 
---------------------------- 
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Note (Uwaga): 
 Water density and specific heat values are in compliance with NIST (National Institute 

of Standards and Technology) parameters (software used REFPROP 8). 
 NIST (National Institute of Standards and 

Technology) (zastosowane oprogramowanie REFPROP 8). 
 The unit is declared with a variable flow rate and a variable outlet temperature 

(VW/VO). 
VW/VO). 

 a Measurement with a fixed delta T of 5 K (for units with a variable water flow rate). 
 

 b Variable outlet is calculated by interpolation or extrapolation from the temperatures 
which are closest to the TOL. 

 

 c Variable outlet shall be calculated by interpolation between the upper and lower 
temperatures which are closest to the bivalent temperature. 

 

 d Measurement Test performed with the minimum water flow rate declared by the 
manufacturer. 

 

 e Leaving water temperature was adapted according to formula 38 of EN 14825:2022. 
 

 f Measurement with a fixed delta T of 8 K (for units with a variable water flow rate). 
8  

 for Low Temperature heating profile declared by the manufacturer was -7°C. 
-7°C. 

 for Medium Temperature heating profile declared by the manufacturer was -7°C. 
-7 °C. 

 For each test, the compressor frequency and other parameters were set according to 

validity of the corresponding test results can be affected; IMQ declines any responsibility 
derived from missing or wrong information. The necessity of any other additional part 
load test at the same temperature conditions with different compressor frequency was 
determined according to EN 14825: 2022 § 7.7. 

 

 Unit settings according to the customer; all set parameters values were read from the 
Software provided by the customer. 

Oprogramowania dostarczonego przez klienta 
 During the measurement of electric power consumption in thermostat-off mode, the 

liquid pump was off. 
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9. DECLARATIONS OF IDENTICITY BY MANUFACTURER ( )  
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 TEST REPORT No. 24167SEG-03CA24407 
 

Reverberation rooms  Sound test 
Amaro, 2025/01/30 

Customer: Ferroli Poland sp. z o.o. 
Al. W. Korfantego 138, 40-156 Katowice  Poland 

Testing location: Local Unit Udine|HVACR Testing 
I  33020 Amaro (UD)|Via J. Linussio, 1 

Unit under test: Air to water heat pump 

Manufacturer: FERROLI 
Brand (ref. cap. 8  pag. 22) FERROLI LAMBORGHINICALORECLIMA 

Model:    Indoor: OMNIA SW-T 3.2 UI HI3 4-10 
  Outdoor: OMNIA UE 3.2 8 

   Indoor: IDOLA SW-T 3.2 UI HI3 4-10 
  Outdoor: IDOLA UE 3.2 8 

System Name (ref. cap. 8  pag. 24) OMNIA SW-T 3.2 HI3 8 IDOLA SW-T 3.2 HI3 8 
Serial n.(1): Indoor   Outdoor Unit 8337L20085  2311MC1541 
Date of reception of unit: 2024/11/15 

Date of test  beginning: 2025/01/29 

Date of test  finish: 2025/01/29 

Type of test: Sound power measurement (Pomiar mocy akustycznej) 

Power Source: 1Ph; 230[V]; 50[Hz] 

Dimensions: Indoor Unit:      L(580) H(1310) W(560) [mm] 
Outdoor Unit:  L(460) H(850) W(1040) [mm] 

Reference documents : 
- EN ISO 3741:2010  Determination of sound power levels and sound energy levels of noise sources using sound 

pressure  Precision methods for reverberation test rooms ;  

- EN 12102-1: 2022  Air conditioners, liquid chilling packages, heat pumps, process chillers and dehumidifiers with 
electrically driven compressors Determination of the sound power level  Part 1: Air conditioners, liquid chilling 
packages, heat pumps for space heating and cooling, dehumidifiers and process chillers 

The results presented in this report are valid only for the tested unit. 

Executed by Lab Production Manager Approved by Local Unit Manager 
  

Michele Gracco  IMQ|Local Unit Udine Marco Malambrì  IMQ|Local Unit Udine 
 

The tested unit has been chosen by the customer/manufacturer. The results apply to the sample as received. 
This report consists of 24 pages. Any reproduction of this report must contain all pages. 
Any other partial reproduction of this document must be authorised by IMQ. 
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Data badania   

Data badania   

Rodzaj badania: 

zasilania: 

Wymiary: 

Klient: 

Miejsce testowania: 

Testowana jednostka: 

Data odbioru jednostki: 
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Producent: 

Numer seryjny: 

IN CASE OF DOUBTS OR UNCLEAR TRANSLATIONS, THE ENGLISH VERSION APPLIES / W  

Model: 
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1. PURPOSE OF THE TEST (CEL BADANIA) 
The purpose of the test is to measure the sound power levels of the unit using comparison 
method as defined in EN ISO 3741:2010; operating conditions, installation and function 
modes for the unit under test are in compliance with EN 12102-1: 2022. 
Sound power levels are reported in one third octave frequency bands. At last is reported 
the A-weighted sound power level for the range of interest of frequencies between 100 to 
10000 Hz. 

EN ISO 
3741:2010 EN 12102-1: 2022. Poziomy mocy 

. 

 
2. TECHNICAL DESCRIPTION (OPIS TECHNICZNY) 

2.1. Reverberation Rooms  
The test chambers are two reverberation rooms with symmetrical layout. The nominal 
volume is approximately of 204 m3 and the internal surface of 226 m2 for each room. 
Detailed dimensions for one room are: 
 

 Length: 9 m 
 Width: 5 m 
 Height: 4,5 m 

 

To achieve a sound field as much as possible diffuse, rooms are asymmetric with surfaces 
that are not parallel to each other and painted with primer and polish reflective insulation, 
the floor is covered with type "clinker" reflective tiles. The soundproofing of the rooms is 
ensured by a double shell and spring elastic suspension of the inner chambers. 

 204 m3, a 
 

 

  
  
  

 

styczne 
 

 
 
 
 
 
 
 
 
 
 
 

 

Figure 1- Diagram of the two reverberation rooms (Rysunek 1- Schemat ). 

KEY: 
 
1 : Internal Room 
2 : External Room 
3 : Reconditioning system 

 3 

 2  1 

 3 

 3 

 3 
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2.2. Test operating conditions (Testowe warunki pracy) 
Climatic test conditions (temperature, humidity and pressure) imposed by the following 
standards:  
 

 EN ISO 3741:2010  Determination of sound power levels and sound energy levels of 
noise sources using sound pressure  Precision methods for reverberation test rooms  

 EN 12102-1: 2022  Air conditioners, liquid chilling packages, heat pumps, process chillers 
and dehumidifiers with electrically driven compressors Determination of the sound 
power level 

 

are aimed and maintained for all the duration of the test through a soundproof system of 
ventilation/air conditioning; it consists of a recovery plant enslaved to a central air 
treatment with heat exchangers equipment that allow quick and fine adjustment with 
independent software control. To this purpose, the system communicates with the rooms 
through the ducts represented in Figure 1. 

 
 

 EN ISO 3741:2010  Determination of sound power levels and sound energy levels of noise sources using sound pressure 
 Precision methods for reverberation test rooms  

 EN 12102-1: 2022  Air conditioners, liquid chilling packages, heat pumps, process chillers and dehumidifiers with 
electrically driven compressors Determination of the sound power level 
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2.3. Instrumentation (Instrumentacja)  
Acoustic Instruments Calibration 

Description Code Model Serial number Place Date 

Acoustic calibrator CAcal03 Bruel & Kjaer 4231 3029303 
SkyLAB 
LAT 163 

05/10/2023 

M
ic

ro
p

h
o

n
e

 
m

e
a

su
re

m
e

n
t 

c
h

a
in

 
ro

o
m

 1
 

Diffuse-field 
microphone 
class 1 
precision 

CA06 Larson & Davis 2560 3264 

LAT 163 
Italy 

18/03/2024 Microphone 
pre-amplifier 

CA08 Larson & Davis 900C 1170 

Real-time 
spectrum 
analyser 

CA04 Larson & Davis 2900B 1068 

M
ic

ro
p

h
o

n
e

 
m

e
a

su
re

m
e

n
t 

c
h

a
in

 
ro

o
m

 2
 

Diffuse-field 
microphone 
class 1 
precision 

CA05 Larson & Davis 2560 3262 

LAT 163 
Italy 

18/03/2024 Microphone 
pre-amplifier 

CA07 Larson & Davis 900C 1169 

Real-time 
spectrum 
analyser 

CA04 Larson & Davis 2900B 1068 

Reference sound 
source 

CA03 G&G Acoustic50A1 112 
SP 
Sweden 

20/03/2024 

Acquisition software CA55 N&V Works 
Release 
2.10.4.410 

n.a. n.a. 

Data Logger - IRS Acustica Ver. 1.0.0.14 n.a. n.a. 

Rotating booms 
CA16 Bruel & Kjaer 3923 2358244 n.a. n.a. 
CA17 Bruel & Kjaer 3923 2358245 n.a. n.a. 

 
Acoustic calibrator is verified to satisfy the requirements of CEI EN 60942: 2004. 
Acoustic calibrator is used to calibrate every microphone measurement chain using a pure tone with 
amplitude of 114 dB at frequency of 1000 Hz; the results of these calibration are in compliance to 
reference documentation. 
 

Reference sound source is verified to fully satisfy compliance to ISO 6926: 2016. 
 

Both microphone measurement chains are verified to fully satisfy compliance to CEI 29-30, IEC 651 
and IEC 804. 
 

The one third octave frequency band average value of sound pressure level is determined following 
criteria described in section 8.3 of EN ISO 3741:2010: in every room a rotating boom is used; the 

room walls/floor (±10°).   
 

Spectrum data are recorded with the real-time spectrum analyzer that is able to carry out frequency 
analysis of sound pressure levels with one third octave frequency band sampling. Processing of 
spectrum data for the frequency range of interest (100 Hz to 10000 Hz) is done with N&V Works 
software that calculates average sound pressure level, sound power level and A-weighted sound 
power level. 
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Kalibrator akustyczny  

 
 

 
 

-30, IEC 651 i IEC 804. 
 

opisanymi w sekcji 8.3 EN ISO 3741:2010
  

 

widmowych dla interes

A. 
 

Instrumentation for electrical, climatic and working condition measurements consists of: 
 

 
Thermoelectrical Instruments  

Measured parameter Code Model Serial number 
Electrical parameters LAB50 Wattmeter Yokogawa WT333E C3UK24011E 

A
ir 

Dry-bulb temperature 
CA1-PT1 
CA2-PT1 

Platinum RTD n.a. 

CA1-TC1,... Thermocouple nap 

Humidity 
CA1-RH 
CA2-RH 

Michel PC52 
371709 
371707 

Static pressure 
difference 

CA1-DpARIA, CA2-
DpARIA 

HALSTRUP WALKER 
P34-4-500Pa-2-0-A-0 

BK131229 
BK131230 

Atmospheric pressure TV_PAMB2500 VAISALA PTB101C Y4530017 

W
a

te
r 

Temperature CA1-TC1,CA1-TC2 Thermocouple N.a. 

Rotational speed LAB25 
Monarch Instruments Phaser strobe 
Nova-strobe 

2434621 
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2.4. Uncertainty of measurement  
The values of expanded uncertainty of measurement in the frequencies range of interest 
are obtained in compliance to the internal procedure PR-02/Clima, multiplying the 
standard uncertainty by a coverage factor k=2, providing a level of confidence of 
approximately 95%. 

-
 

 
Centre band frequency 

(  U1 U2 

Hz dB dB 
100 2,8 2,9 
125 2,8 2,9 
160 2,8 2,9 
200 2,4 2,4 
250 2,4 2,4 
315 2,4 2,4 
400 2,3 2,3 
500 2,3 2,3 
630 2,3 2,3 
800 2,3 2,3 

1000 2,3 2,3 
1250 2,3 2,3 
1600 2,3 2,3 
2000 2,3 2,3 
2500 2,3 2,3 
3150 2,3 2,3 
4000 2,3 2,3 
5000 2,3 2,3 
6300 2,5 2,5 
8000 2,5 2,5 

10000 2,5 2,5 
(A) 1,3 1,4 

--------------------------------------------------------------------------------------------------------------------------  
 

U1: expanded uncertainty for channel 1. 
U1: 1. 

U2: expanded uncertainty for channel 2. 
U2:  
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The upper limits of measurement uncertainty for thermoelectrical parameters are the 
following ones: 

 

 
 

Measured quantity 
(  

Uncertainty of measurement 
 

Electrical quantities 
( ) 

Power (Moc) ± 1 % 
Voltage  ± 1 % 
Current (Aktualny) ± 0,5 % 

Air 
(Powietrze) 

Dry bulb temperature 
(Temperatura termometru suchego) ± 0,5 K 

Wet bulb temperature 
(Temperatura termometru mokrego) ± 0,8 K 

Static pressure difference 
 

± 8 % ( p > 100 Pa) 
± 8 Pa (  

Liquid / brine 
(Ciecz / solanka) 

Temperature 
(Temperatura) ± 0,3 K 

Flow rate 
 ± 3 % 

 
The values reported above satisfy the requirements of EN 12102-1: 2022 § 5. 

-1:2022 § 5. 
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3. SOUND POWER LEVEL CALCULATION  COMPARISON METHOD (OBLICZANIE POZIOMU MOCY 
AKUSTYCZNEJ  METODA PORÓWNAWCZA) 

Beginning from sound pressure levels spectrum, the sound power levels are calculated using 
the comparison method in compliance with the standard EN ISO 3741:2010  Determination 
of sound power levels and sound energy levels of noise sources using sound pressure  
Precision methods for reverberation test rooms . 
With this method the calculation of one third octave band sound power level is based on 
the equation: 

EN ISO 3741:2010  Determination of sound power levels and sound energy levels of noise sources using sound 
pressure  Precision methods for reverberation test rooms . 

: 

 
LW = LWR+(LP-LPR)+ C2 

 
where, for every single one third octave frequency  
 

LW     is the sound power level (dB) of unit under test 
LWR  is the sound power level (dB) of reference sound source 
LP     is the sound pressure level (dB) of unit under test 
LPR is the sound pressure level (dB) of reference sound source 

 
 

and C2 is equal to     

 
where: 
   

ps  is the atmospheric pressure (kPa), inside reverberation room during tests 
ps0  is the reference atmospheric pressure value, equal to 101,325 kPa 
t   is the air temperature inside the reverberation room during tests (°C  Celsius degrees) 
t1   is the reference temperature and its value is 296 K.  

 
A-weighted sound power level for each one third octave frequency band is calculated in 
compliance to standard above mentioned. Frequency range of interest comprise all one 
third octave frequency bands from 100 Hz to 10000 Hz. 

Hz do 10000 Hz. 

  



 

 
 
   
  

Test Report No.
24167SEG-03CA24407

M
o

d
. T

R
F 

13
1-

01
/6

/C
lim

a

Test Report issued by IMQ S.p.A. 
Tests carried out by IMQ Local Unit of Udine        Page 10 of 24 
I  33020 Amaro (UD)|Via J. Linussio, 1 
Contact: + 39 0433 468607 | clima@imq.it 

4. INSTALLATION OF UNIT UNDER TEST  
The unit and the microphone booms are installed in the reverberation rooms in accordance 
with EN ISO 3741:2010 and in compliance to EN 12102-1: 2022 about unit installation and 
working conditions. The inverter frequency was set according to manufacturer/customer 
instructions; the validity of the corresponding test results can be affected; IMQ declines any 
responsibility derived from missing or wrong information. 
Moreover the unit is installed and connected as recommended by manufacturer in its 
installation and operation manual, according to the requirements of EN 14511-3: 2022. 
In detail: 

 EN ISO 3741:2010 oraz 
zgodnie z EN 12102-1: 2022 

 

 EN 14511-3: 2022. 
 

 

- The internal unit was placed at 150 cm from partition wall of the two rooms and at 
100 cm above the floor of the room 

 
- The external unit was placed at 150 cm from partition wall of the two rooms. 

 
 

 
 

 Figure 2 - Schematic installation of the unit (Rysunek 2 - . 
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Figure 3 - Panoramic of installation in the room (Rysunek 3 - ). 
 
 

 
Figure 4 - Panoramic of installation in the external room (Rysunek 4 - . 
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Figure 5 - Indoor unit label.     Figure 6 - Outdoor unit label. 
(Rysunek 5 - )    (Rysunek 6 -  
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5. TEST CONDITIONS (WARUNKI BADANIA) 
 
Climatic conditions and power supply of unit under test are the following:  

 

 

TEST CHAMBER (KOMORA TESTOWA) 

 Medium temp. 
 

Dry bulb temperature (°C)  Internal Room 
Temperatura termometru suchego (°C)  pomieszczenie  21,27 

Relative humidity (RH%)  Internal Room 
 pomieszczenie  38 

Dry bulb temperature (°C)  External Room 
Temperatura termometru suchego (°C)   7,59 

Relative humidity (RH%)  External Room 
  82,81 

Water temperature (°C)  Inlet 
Temperatura wody (°C) - Wlot 47,08 

Water temperature (°C)  Outlet 
Temperatura wody (°C) - Wylot 55,54 

Atmospheric pressure (kPa) 
 98,32 

Voltage (V) 
 

229,5 

Current (A) 
 

4,543 

Total power input (W) 
 

865,2 

Outdoor unit RPM 
 

400,0 

----------------------------------------------------------------------------------------------------------------------------- --------- 
 
Note: 
Test conditions are controlled and are in compliance to EN14511-2:2022  specified on EN 
12102-1: 2022  Air conditioners, liquid chilling packages, heat pumps, process chillers and 
dehumidifiers with electrically driven compressors Determination of the sound power level. 

Nuta: 
-2:2022 specified on EN 12102-1: 2022  Air conditioners, liquid chilling 

packages, heat pumps, process chillers and dehumidifiers with electrically driven compressors Determination of the sound 
power level.  
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6. TEST RESULTS: TABLES (WYNIKI TESTÓW: TABELE) 

6.1. Medium temperature  

6.1.1. Sound pressure levels measured in the internal reverberation room 
akustycznego mierzone w  

 

Frequency 
 

Unit Under Test 
Jednostka w trakcie testu 

Background Noise 
 

Reference sound source 
 

Hz dB dB dB 

100 22,5 22,8 65,3 

125 16,3 11,8 67,1 

160 16,6 24,8 67,3 

200 12,7 5,2 66,9 

250 16,6 5,9 67,1 

315 19,0 5,7 68,4 

400 16,3 6,7 68,6 

500 13,1 5,5 70,8 

630 15,4 12,2 72,5 

800 14,4 7,7 73,7 

1000 12,6 7,6 74,4 

1250 10,7 6,8 74,1 

1600 11,8 7,1 73,9 

2000 11,6 7,6 72,7 

2500 13,0 7,0 70,9 

3150 14,8 6,7 68,9 

4000 14,3 6,5 67,1 

5000 13,1 6,7 65,2 

6300 16,3 7,6 64,3 

8000 12,2 8,0 62,7 

10000 10,3 7,6 59,4 

Lp 28,8 27,8 83,4 

Lpa 25,4 19,9 82,9 
----------------------------------------------------------------------------------------------------------------------------- --------- 

 
Lp:   global sound pressure level (dB) 
Lpa: A-weighted global sound pressure level (dBA) 
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6.1.2. Sound pressure levels measured in the external reverberation room 
akustycznego mierzone w   

 

Frequency 
 

Unit Under Test 
Jednostka w trakcie testu 

Background Noise 
 

Reference sound source 
 

Hz dB dB dB 

100 42,4 21,3 65,0 

125 47,1 13,5 66,8 

160 42,6 19,0 67,8 

200 41,6 3,7 67,1 

250 44,2 5,2 68,0 

315 43,2 2,5 68,8 

400 42,2 3,9 69,1 

500 40,7 3,2 71,4 

630 39,1 2,5 73,2 

800 36,6 4,2 74,5 

1000 38,1 2,5 75,1 

1250 37,8 2,7 74,9 

1600 34,0 2,8 74,9 

2000 28,7 3,5 74,0 

2500 27,0 4,1 72,2 

3150 25,6 4,8 70,0 

4000 23,3 5,8 68,1 

5000 22,2 6,7 66,6 

6300 19,4 8,2 66,1 

8000 18,0 9,0 64,6 

10000 17,9 8,6 61,7 

Lp 53,1 24,7 84,3 

Lpa 47,0 17,4 83,8 
----------------------------------------------------------------------------------------------------------------------------- --------- 

 
Lp:   global sound pressure level (dB) 
Lpa: A-weighted global sound pressure level (dBA) 
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6.1.3. Sound pressure levels with background noise correction in the internal room (Poziomy 
) 

 

Frequency 
 K1 Corrected sound pressure 

 

Hz dB dB 

100 1,26 21,2 

125 1,26 15,0 

160 1,26 15,3 

200 0,85 11,8 

250 0,39 16,2 

315 0,21 18,8 

400 0,46 15,8 

500 0,46 12,6 

630 0,46 14,9 

800 0,46 13,9 

1000 0,46 12,1 

1250 0,46 10,2 

1600 0,46 11,3 

2000 0,46 11,1 

2500 0,46 12,5 

3150 0,46 14,3 

4000 0,46 13,8 

5000 0,46 12,6 

6300 0,63 15,7 

8000 1,26 10,9 

10000 1,26 9,0 

Lp // 28,0 

Lpa // 24,9 
----------------------------------------------------------------------------------------------------------------------------- --------- 

 
Lp:   global sound pressure level (dB) 
Lpa: A-weighted global sound pressure level (dBA) 
Error B.G./Invalid: difference between sound pressure of unit under test and background 

EN ISO 3741:2010 
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6.1.4. Sound pressure levels with background noise correction in the external room (Poziomy 
pomieszczenie ) 

 

Frequency 
 K1 Corrected sound pressure 

 

Hz dB dB 

100 0,00 42,4 

125 0,00 47,1 

160 0,00 42,6 

200 0,00 41,6 

250 0,00 44,2 

315 0,00 43,2 

400 0,00 42,2 

500 0,00 40,7 

630 0,00 39,1 

800 0,00 36,6 

1000 0,00 38,1 

1250 0,00 37,8 

1600 0,00 34,0 

2000 0,00 28,7 

2500 0,00 27,0 

3150 0,00 25,6 

4000 0,00 23,3 

5000 0,00 22,2 

6300 0,34 19,1 

8000 0,58 17,4 

10000 0,54 17,4 

Lp // 53,1 

Lpa // 47,0 
----------------------------------------------------------------------------------------------------------------------------- --------- 

 
Lp:   global sound pressure level (dB) 
Lpa: A-weighted global sound pressure level (dBA) 
Error B.G./Invalid: difference between sound pressure of unit under test and background 

EN ISO 3741:2010 
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6.1.5. Sound power levels of reference sound source 
 

 
Frequency 

 
Reference sound source 

 

Hz dB 

100 73,4 

125 73,0 

160 72,0 

200 71,8 

250 71,7 

315 73,1 

400 72,9 

500 74,3 

630 76,3 

800 77,6 

1000 78,1 

1250 77,5 

1600 77,3 

2000 76,5 

2500 74,9 

3150 73,6 

4000 73,0 

5000 72,5 

6300 72,7 

8000 72,9 

10000 72,3 

Lw  87,9 

Lwa 87,1 
----------------------------------------------------------------------------------------------------------------------------- --------- 

 
Lw:    global sound power level (dB ref. 1 pW) 
Lwa:  A-weighted global sound power level (dBA) 
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6.1.6. Sound power levels of indoor unit under test (Poziomy mocy akustycznej badanej jednostki 
) 

 

Frequency 
 

Indoor Unit 
Jednostka  

Hz dB 

100 29,4 

125 21,0 

160 20,1 

200 16,8 

250 20,9 

315 23,6 

400 20,2 

500 16,2 

630 invalid 

800 17,9 

1000 15,9 

1250 13,7 

1600 14,8 

2000 15,0 

2500 16,6 

3150 19,1 

4000 19,8 

5000 20,0 

6300 24,2 

8000 21,2 

10000 22,0 

Lw  34,3 

Lwa 30,7 
----------------------------------------------------------------------------------------------------------------------------- --------- 

 

Lw:    global sound power level (dB ref. 1 pW) 
Lwa:  A-weighted global sound power level (dBA) 
Invalid: difference between sound pressure of unit under test and background noise 

EN ISO 3741:2010 
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6.1.7. Sound power levels of outdoor unit under test (Poziomy mocy akustycznej badanej jednostki 
) 

 

Frequency 
 

Outdoor Unit 
 

Hz dB 

100 50,6 

125 53,1 

160 46,6 

200 46,1 

250 47,7 

315 47,3 

400 45,8 

500 43,4 

630 42,0 

800 39,5 

1000 40,9 

1250 40,2 

1600 36,2 

2000 31,0 

2500 29,5 

3150 29,0 

4000 28,0 

5000 27,9 

6300 25,4 

8000 25,5 

10000 27,7 

Lw  58,0 

Lwa 50,3 
----------------------------------------------------------------------------------------------------------------------------- --------- 

 

Lw:    global sound power level (dB ref. 1 pW) 
Lwa:  A-weighted global sound power level (dBA) 
Invalid: difference between sound pressure of unit under test and background noise 

EN ISO 3741:2010 
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7. SOUND POWER LEVELS SPECTRUM (SPEKTRUM POZIOMÓW MOCY AKUSTYCZNEJ) 

7.1. Medium temperature: Sound Power levels  
 

 
Figure 7 - Sound power levels indoor unit spectrum (Rysunek 7 - Poziomy mocy akustycznej Widmo jednostki 

) 

 

 
Figure 8 - Sound power levels outdoor unit spectrum (Rysunek 8 - Poziomy mocy akustycznej widma jednostki 

. 
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8. DECLARATIONS OF IDENTICITY BY MANUFACTURER  
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- End of test report  
- Koniec raportu z  
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