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Examination: Testing and rating at part load conditions acc. DIN EN 
14825:2019 and DIN EN 14511-1-4

Applicant/contractor: Ferroli
Via Ritonda, 78A
37047 San Bonifacio VR

Trademark FERROLI
LAMBORGHINI CALORECLIMA

Type designation: OMNIA ST 3.2 HI3 6

Type of appliance: Air-to-Water Heat Pump Split Unit with electrical driven 
inverter compressor

Technical Specifications:

Climate colder average warmer

Pdesignh at 35°C (kW) 5,6 6,8 6,1

Pdesignh at 55°C(kW) 4,3 5,7 5,1

SCOP at @ 35°C 4,16 4,91 6,53

SCOP at @ 55°C 2,81 3,48 4,16

Heat Output at A7/W35 (kW) 6,35

Heat Output at A7/W55 (kW) 6,0

Weight (empty) (kg) Indoor Outdoor

192 60

Refrigerant R32/1500g

Dimensions (HxWxD) [mm] Indoor Outdoor

1860x595x700 712x1008x426

Heat source
Air inlet temperature -25°C 43 °C

Heat sink:
Outlet temperature
Max. working pressure

5°C - 65°C
3 bar

Remarks: This examination has been carried out in a test laboratory equipped in accordance 
with EN 14511-3:2019

Test basis: DIN EN 14511:2019 (partially) and DIN EN 14825:2019

Test results: For detailed test results,

Cologne, 22.02.2023
432/SVM

TÜV Rheinland Energy GmbH
Test Centre for Energy Appliances
Recognized Test Centre for HP Keymark under the 
certification body DIN Certco

Assessor: Report released after review:

B.Eng.Sc. V.Mirhosseinian Dipl.-Ing. A. Pomp
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1. Task 
Testing for determination of compliance according EN 14825:2019, evaluation of the 

performance numbers (COP  Values) at the specified test points. 

This report can also be used to obtain a heat pump KEYMARK certification. 

2. Description of the appliance 
The specimen, with the designations OMNIA ST 3.2 HI3 6, from Ferroli is a floor-standing 

air/water heat pump with variable compressor speed. The heat source is only air. 

The heat pump has various electronic control components, which control the heating function 

of the heat pump depending on different reference variables (outdoor temperature, storage 

charging temperature, heating flow temperature, etc.). The compressor is inverter-controlled.  

The control element is positioned on the heat pump housing. 

The schematic structure of the heat pump is depicted in the pictures below. 

Indoor Unit: 
 

 
 

Outdoor Unit: 
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Indoor Unit: 
 

 

 
 

Model: OMNIA ST 3.2 UI H13 10 
Serial Number: 2206L20217 

Outdoor Unit:  

 
 

Model: OMNIA UE 3.2 6 
Serial Number: 340F422681022090100018 
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2.1. Nameplate 

Indoor Unit: Outdoor Unit 
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2.2. Overview technical data acc. Manufacturer 

Air/Water   
COP A7/W35 4,95 
COP A7/W55 2,95 
EER A35W18 4,80 
EER A35W7 3,00 
Heating capacity   
A7/W35 [kW] 6,35 
A7/W55 [kW] 6,00 
A35W18 [kW] 6,50 
A35W7 [kW] 6,50 

Water volume flow   

A7/W35 heat sink side [m³/h] 1,092 
A7/W35 heat sink side [m³/h] 0,645 
Supply voltage [V] 220/240 
Frequency [Hz] 50 
Dimensions Outdoor [mm] HxWxD  
Indoor 1860x595x700 
Outdoor 712x1008x426 
Weight Outdoor [kg]  

Indoor 192 
Outdoor 60 
Declared data by manufacturer acc. EN14825   
Climate Average 
Pdesignh, at low temperature  [kW] 6,8 
Pdesignh, at medium temperature  [kW] 5,7 
TOL [°C] -10 
Tbivalent [°C] -7 
Water flow  Variable 
Water outlet temperature Variable  
Declared data by manufacturer acc. EN14825   
Climate Warmer 
Pdesignh, at low temperature  [kW] 6,1 
Pdesignh, at medium temperature  [kW] 5,1 
TOL [°C] 2 
Tbivalent [°C] 7 
Water flow  Variable 
Water outlet temperature Variable  
Declared data by manufacturer acc. EN14825   
Climate Colder 
Pdesignh, at low temperature  [kW] 5,6 
Pdesignh, at medium temperature  [kW] 4,3 
TOL, at low temperature [°C] -22 
Tbivalent [°C] -15 
Water flow  Variable 
Water outlet temperature Variable  
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Heat source   
Air inlet temperature [°C] -25 to 43 
Heat sink   
Water outlet temperature [°C] 5 to 65 
Max. working pressure [bar] 3 
Refrigerant cycle   
Refrigerant R32 

GWP (Regulation (EU) No. 517/2014) 675 

Refrigerant charge [kg] 1,5 
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2.3. Component list 

Refrigerant circuit component list 
Component Producer Type 
Compressor (Scroll compressor) MITSUBISHI Electric 

SVB172FNPMC-L 
Rotary 

Condenser (plate heat exchanger) SWEP QD20-
52p  

Plate Heat Exchanger 

Evaporator (fin and tube heat 
exchanger) 

Aluminium fins/Copper Pipe 
"WxHxL=279*660*725mm  
tube rows=2.4 
fins pitch=1.5mm  
Fins material=aluminum  
tube pitch=21mm  
tube length=905mm 
inner 
diam.=6.52mm"
 Midea 

 

Electronic expansion valve (EEV) D16MISZ-
1R FUJIKOKI 

Electronic 

Four-way valve Sanhua/Dun'an/Hualu 
  

STF-02BN1-L800-VHR 

Filter dryer Leling/Zhengda/Gangli 
  

GLQ-31/GLQ-23 

Liquid receiver 
  

QYFLQ-
16*12.7*1.6*290*V1.1 

High pressure sensor Sanhua/Hualu/Amperon
  

CGQ-YL-NSK-BH046D-
U644 

Low pressure switch Match-well 
/Junle  

YK-0.14/0.3 

High pressure switch Match-well 
/Junle  

YK-4.3/3.2 

Refrigerant R32  
Refrigerant charge 1.5 kg  
GWPAR5 675  
Fan Welling  ZKSP-100-8-2-1 
 
Electrical component list 
Component Producer Type 
Inverter drive Midea  CE-LRSJF-V60/N8-

C01.D.1.2 
Heat pump controller (refrigerant 
circuit) 

Midea  CE-LRSJF-V80/N8-
5R0.D.1.1[PJ] 

Heat pump controller  Midea  KJRH-120F/BMKO 
Heat pump controller - display Ferroli SCP05 v2.04 
Circulation pump Wilo PARA15-130/8-

75/IPWM1CM12 
 
Software 
Component Producer Version 
Heat pump controller (refrigerant 
circuit) 

Midea V61 

Heat pump controller  Midea V35A 
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2.4. Heap pump schematic 
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3. Testing 
The tests were carried out from 21.06.2022 until 23.02.2023 at F  

3.1. Test results 
3.1.1. Average climate  Low Temperature  

 Testing of Air/Water Heat Pumps
Manufacturer: Frequenz compressor: Fixed

Ferroli S.p.A. Circulation pump speed: Fixed

Type: Type of circulating pump Glandless Motor efficiency level 1

Indoor-Unit: 0XHG8SWA TOL -10

Outdoor-Unit: 0XHC6RWA Tbiv -7

Serial No.: Climate zone average

ODU=2205MC3009; IDU=2206L20217 Temperature application

Test conditions A7W35 A-7W34 A2W30 A7W27 A12W24  A -10W35  A -7W34

EN 14511
A 

EN 14825
B 

EN 14825
C 

EN 14825
D 

EN 14825

E  
(TOL) 

EN 14825

F 
(Bivalenz) 
EN 14825

Partial Load 100 88 54 35 15 100 88
Duration 70 70 180 70 70 70 70

Date 07.10.2022 12.12.2022 30.09.2022 23.01.2023 24.01.2023 25.01.2023 12.12.2022
Pdesign_manufacturer 6,8 kW

Pdesign_calculated 6,8
Measurements Heat usage system (HUS) Symbol Unit

Volumeflow qW l/h 1171 1182 1167 1180 1171 1172 1182

Flow temperature Tout °C 35,00 34,00 29,84 27,08 24,41 34,20 34,00

Return temperature Tin °C 29,98 29,60 27,19 25,30 23,20 30,00 29,60

Static pressure p kPa 10,2 8,5 10,5 7,2 7,4 7,4 8,5

Volumeflow during Defrost qW l/h 1160,0

Flow temperature during Defrost Tout °C 26,56

Return temperature during Defrost Tin °C 24,09

Static pressure during Defrost p kPa 10,4
Measurements Heat source system (HSS)
Fan speed rpm 550 630 550 400 350 550 630

Temperature air inlet Tdb °C 7,00 -7,00 2,01 7,00 12,01 -10,00 -7,00

Relative Humidity % 86,73 72,87 84,38 87,00 88,96 66,07 72,87
Measurements Power consumption
Average electrical power consumption heating phase PHP,Aver. W 1321 1947 793 320 172 1959 1947
Average electrical power consumption during Defrost PHP,Aver._defrost W 217
Average operation current I A 6,0 8,7 3,7 1,9 1,3 8,8 8,7
Frequency Hz 63,0 87,0 45,0 23,0 12,0 93,0 87,0
Cdh 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Pump correction (Heating capacity) W 18,1 16,0 18,4 14,2 14,4 14,4 16,0
Pump correction during Defrost (Heating capacity) W #DIV/0! #DIV/0! 18,2 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Pump correction (Power input) W 21,42 18,84 21,82 16,55 16,81 16,82 18,84
Pump correction during Defrost (Power input) W #DIV/0! #DIV/0! 21,58 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Defrosting

Lenght of the defrost phases during the w orking cycles D h 0,050

Lenght of the working cycles with defrosting H h 3,0 1,2 3,0 1,2 1,2 1,2 1,2

Relative defrost time rel % 0,0 0,0 1,6 0,0 0,0 0,0 0,0

Acoustic power level LP dB(A) - - - - - - -

Calculations

Average heat output QHP,av er W 6782 6003 3574 2430 1641 5681 6003

Average heat output, corr QHP,av er._corr W 6764 5986 3556 2416 1626 5666 5986

Average heat output during Defrost QHP,av er_def rost W #DIV/0! #DIV/0! 3315 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Average heat output during Defrost, corr
QHP,av er 

def rost._corr W #DIV/0! #DIV/0! 3315 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Total heat output (Heating + Defrost) W #DIV/0! #DIV/0! 3570 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Total heat output (Heating + Defrost), corr W #DIV/0! #DIV/0! 3552 #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Bedingung für Zeilen ausweahl zur COP Berechnung 2 2 5 2 2 2 2

Density at flow temperature TR w(TR) kg/m3
0,994 0,995 0,996 0,997 0,997 0,994 0,995

Specific heat capacity for water cpW kJ/(kg K) 4,178 4,178 4,178 4,179 4,180 4,178 4,178

Density at flow temperature TR during Defrost w(TR) kg/m3
1,001 1,001 0,997 1,001 1,001 1,001 1,001

Specific heat capacity for water during Defrost cpW kJ/(kg K) #DIV/0! #DIV/0! 4,179 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Temperature MID_water °C 35,00 34,00 29,84 27,08 24,41 34,20 34,00
Temperature MID_water during Defrost °C 0,00 0,00 26,56 0,00 0,00 0,00 0,00

Electrical power consumption heating phase corr. PHP, heating W 1300 1928 771 303 155 1942 1928

Electrical power consumption during Defrost corr. PHP, def rost W #DIV/0! #DIV/0! 195,4 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Total electrical power consumption (heating phase + 
Defrost)

PHP, heating + 

def rost

W
#DIV/0! #DIV/0! 761,7 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Coefficient of performance (COP) WP 5,205 3,105 4,663 7,960 10,478 2,918 3,105
measurement uncertainty COP (acc. GUM) absolutely ± 0,237 0,160 0,369 0,903 1,640 0,157 0,160
measurement uncertainty COP (acc. GUM) relative ±% 4,554 5,144 7,917 11,340 15,647 5,366 5,144
P hydraulic Ph Pa m3/s 3,318 2,791 3,404 2,360 2,407 2,409 2,791
Efficency glandless circulation pump % 0,155 0,148 0,156 0,143 0,143 0,143 0,148
P hydraulic during Defrost Ph Pa m3/s 0,000 0,000 3,351 0,000 0,000 0,000 0,000
Efficency glandless circulation pump % #DIV/0! #DIV/0! 0,155 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Heating capacity (kW) QHP,av er. (kW) 6,8 6,0 3,6 2,4 1,6 5,7 6,0

dd.mm.jjjj
min
%

Low temperature 35°C
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3.1.2. Average climate - Medium Temperature 

 
 

Testing of Air/Water Heat Pumps
Manufacturer: Frequenz compressor: Fixed

Ferroli S.p.A. Circulation pump speed: Fixed

Type: Type of circulating pump Glandless Motor efficiency level 1

Indoor-Unit: 0XHG8SWA TOL -10

Outdoor-Unit: 0XHC6RWA Tbiv -7

Serial No.: Climate zone average

ODU=2205MC3009; IDU=2206L20217 Temperature application

Test conditions A7W55 A-7W52 A2W42 A7W36 A12W30  A -10W55  A -7W52

EN 14511
A 

EN 14825
B 

EN 14825
C 

EN 14825
D 

EN 14825

E  
(TOL) 

EN 14825

F 
(Bivalenz) 
EN 14825

Partial Load 100 88 54 35 15 100 88
Duration 70 70 70 70 70 70 70

Date 18.01.2023 19.01.2023 18.01.2023 18.01.2023 02.02.2023 20.01.2023 19.01.2023
Pdesign_manufacturer 5,7 kW

Pdesign_calculated 5,7
Measurements Heat usage system (HUS) Symbol Unit

Volumeflow qW l/h 672,0 672,0 675,0 670,0 674,0 671,0 672,0

Flow temperature Tout °C 54,98 52,01 41,84 36,18 30,66 53,14 52,01

Return temperature Tin °C 47,00 45,42 38,00 33,40 28,90 47,55 45,42

Static pressure p kPa 2,6 2,8 3,1 2,8 3,9 3,1 2,8
Measurements Heat source system (HSS)
Fan speed rpm 550 550 550 400 340 650 550

Temperature air inlet Tdb °C 7,00 -7,00 1,99 7,00 12,00 -10,00 -7,00

Relative Humidity % 86,86 72,33 83,73 86,86 89,06 66,72 72,33
Measurements Power consumption
Average electrical power consumption heating phase PHP,Aver. W 2110 2442 892 446 211 2328 2442
Average operation current I A 9,5 10,9 4,2 2,3 1,5 10,3 10,9
Frequency Hz 66,0 86,0 38,0 22,0 12,0 82,0 86,0
Cdh 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Pump correction (Heating capacity) W 3,6 3,9 4,3 3,9 5,3 4,3 3,9
Pump correction (Power input) W 4,10 4,39 4,86 4,38 6,00 4,83 4,39
Calculations

Average heat output QHP,av er W 6141 5078 2984 2148 1371 4299 5078

Average heat output, corr QHP,av er._corr W 6138 5074 2979 2144 1365 4295 5074

Density at flow temperature TR w(TR) kg/m3
0,986 0,987 0,992 0,994 0,996 0,987 0,987

Specific heat capacity for water cpW kJ/(kg K) 4,182 4,181 4,179 4,178 4,178 4,182 4,181

Temperature MID_water °C 54,980 52,010 41,840 36,180 30,660 53,140 52,010

Electrical power consumption heating phase corr. PHP, heating W 2105,9 2437,6 887,1 441,6 205,0 2323,2 2437,6

Coefficient of performance (COP) WP 2,915 2,082 3,358 4,856 6,660 1,849 2,082
measurement uncertainty COP (acc. GUM) absolutely ± 0,092 0,077 0,196 0,378 0,782 0,078 0,077
measurement uncertainty COP (acc. GUM) relative ±% 3,147 3,679 5,840 7,789 11,734 4,231 3,679
P hydraulic Ph Pa m3/s 0,485 0,523 0,581 0,521 0,730 0,578 0,523
Efficency glandless circulation pump % 0,118 0,119 0,120 0,119 0,122 0,120 0,119

Heating capacity (kW) QHP,av er. (kW) 6,1 5,1 3,0 2,1 1,4 4,3 5,1

dd.mm.jjjj
min
%

Medium temperature 55°C
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3.1.3. Warmer climate-Low Temperature 

 

 
 

Test conditions  A 7W31

F 
(Bivalenz) 
EN 14825

Partial Load 64
Duration 70

Date 11.10.2022
Pdesign_manufacturer 6,1 kW

Pdesign_calculated 6,0
Measurements Heat usage system (HUS) Symbol Unit

Volumeflow qW l/h 657

Flow temperature Tout °C 31,06

Return temperature Tin °C 25,97

Static pressure p kPa 5,1
Measurements Heat source system (HSS)
Fan speed rpm 500

Temperature air inlet Tdb °C 7,00

Relative Humidity % 86,86
Measurements Power consumption
Average electrical power consumption heating phase PHP,Aver. W 640
Average operation current I A 3,1
Frequency Hz 38
Cdh 1,000
Pump correction (Heating capacity) W 6,6
Pump correction (Power input) W 7,50
Calculations

Average heat output QHP,av er W 3864

Average heat output, corr QHP,av er._corr W 3857

Density at flow temperature TR w(TR) kg/m3
0,995

Specific heat capacity for water cpW kJ/(kg K) 4,178

Electrical power consumption heating phase corr. PHP, heating W 632,5

Coefficient of performance (COP) WP 6,098
measurement uncertainty COP (acc. GUM) absolutely ± 0,275
measurement uncertainty COP (acc. GUM) relative ±% 4,509
P hydraulic Ph Pa m3/s 0,931
Efficency glandless circulation pump % 0,124

Heating capacity (kW) QHP,av er. (kW) 3,9

dd.mm.jjjj
min
%
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3.1.4. Warmer climate  Medium Temperature 

 

 

 

Test conditions  A 7W46

F 
(Bivalenz) 
EN 14825

Partial Load 64
Duration 70

Date 23.02.2023
Pdesign_manufacturer 5,1 kW

Pdesign_calculated 5,0
Measurements Heat usage system (HUS) Symbol Unit

Volumeflow qW l/h 1150

Flow temperature Tout °C 46,01

Return temperature Tin °C 43,56

Static pressure p kPa 10,2
Measurements Heat source system (HSS)
Fan speed rpm 530

Temperature air inlet Tdb °C 7,03

Relative Humidity % 87,26
Measurements Power consumption
Average electrical power consumption heating phase PHP,Aver. W 904
Average operation current I A 4,0
Frequency Hz 40
Cdh 1,00
Pump correction (Heating capacity) W 17,9
Pump correction (Power input) W 21,14
Calculations

Average heat output QHP,av er W 3239

Average heat output, corr QHP,av er._corr W 3221

Density at flow temperature TR w(TR) kg/m3
0,990

Specific heat capacity for water cpW kJ/(kg K) 4,180

Temperature MID_water °C 46,01

Electrical power consumption heating phase corr. PHP, heating W 882,9

Coefficient of performance (COP) WP 3,648
measurement uncertainty COP (acc. GUM) absolutely ± 0,317
measurement uncertainty COP (acc. GUM) relative ±% 8,699
P hydraulic Ph Pa m3/s 3,258
Efficency glandless circulation pump % 0,154

dd.mm.jjjj
min
%
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3.1.5. Colder climate - Low Temperature 

 

 
 

Test conditions  A -15W32

F 
(Bivalenz) 
EN 14825

Partial Load 82
Duration 70

Date 14.11.2022
Pdesign_manufacturer 5,6 kW

Pdesign_calculated 6,0
Measurements Heat usage system (HUS) Symbol Unit

Volumeflow qW l/h 1145

Flow temperature Tout °C 32,00

Return temperature Tin °C 28,30

Static pressure p kPa 8,1
Measurements Heat source system (HSS)
Fan speed rpm 550

Temperature air inlet Tdb °C -15,01

Relative Humidity % 56,61
Measurements Power consumption
Average electrical power consumption heating phase PHP,Aver. W 1870
Average operation current I A 8,4
Frequency Hz 94
Cdh 1,00
Pump correction (Heating capacity) W 15,1
Pump correction (Power input) W 17,72
Fan correction W 0,00
Calculations

Average heat output QHP,av er W 4893

Average heat output, corr QHP,av er._corr W 4878

Density at flow temperature TR w(TR) kg/m3
0,995

Specific heat capacity for water cpW kJ/(kg K) 4,178

Temperature MID_water °C 32,000

Electrical power consumption heating phase corr. PHP, heating W 1852,3

Coefficient of performance (COP) WP 2,633
measurement uncertainty COP (acc. GUM) absolutely ± 0,158
measurement uncertainty COP (acc. GUM) relative ±% 6,003
P hydraulic Ph Pa m3/s 2,576
Efficency glandless circulation pump % 0,145

Heating capacity (kW) QHP,av er. (kW) 4,9

dd.mm.jjjj
min
%
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3.1.6. Colder climate-Medium Temperature 

 

 
 

Test conditions  A -15W49

F 
(Bivalenz) 
EN 14825

Partial Load 82
Duration 70

Date 13.12.2022
Pdesign_manufacturer 4,3 kW

Pdesign_calculated 4,1
Measurements Heat usage system (HUS) Symbol Unit

Volumeflow qW l/h 652

Flow temperature Tout °C 49,00

Return temperature Tin °C 44,50

Static pressure p kPa 2,4
Measurements Heat source system (HSS)
Fan speed rpm 590

Temperature air inlet Tdb °C -15,00

Relative Humidity % 52,40
Measurements Power consumption
Average electrical power consumption heating phase PHP,Aver. W 1914
Average operation current I A 8,6
Frequency Hz 77,0
Cdh 1,000
Pump correction (Heating capacity) W 3,3
Pump correction (Power input) W 3,69
Calculations

Average heat output QHP,av er W 3369

Average heat output, corr QHP,av er._corr W 3365

Density at flow temperature TR w(TR) kg/m3
0,989

Specific heat capacity for water cpW kJ/(kg K) 4,180

Electrical power consumption heating phase corr. PHP, heating W 1910

Coefficient of performance (COP) WP 1,762
measurement uncertainty COP (acc. GUM) absolutely ± 0,090
measurement uncertainty COP (acc. GUM) relative ±% 5,100
P hydraulic Ph Pa m3/s 0,435
Efficency glandless circulation pump % 0,118

Heating capacity (kW) QHP,av er. (kW) 3,4

dd.mm.jjjj
min
%
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3.1.7. Cooling Mode 

 

 
 

A35W18 A35W7 A30W8,5
EN 14511 A 

EN 14825
B 

EN 14825
Partial Load 100 100 74
Duration 35 35 35
Date 26.10.2022 26.10.2022 16.01.2023

Measurements Heat usage system (HUS) Symbol Unit

Volumeflow qW l/h 1261 1261 1257

Flow temperature Tout °C 7,00 7,00 8,50

Return temperature Tin °C 11,92 11,92 12,05

Static pressure p kPa 11,0 11,0 9,7
Measurements Power consumption

Fan speed rpm 550 550 550

Temperature air inlet Tdb °C 35,01 35,01 30,01

Temperature air inlet_Wet bulb_calculated Twb °C 25,78 25,78 22,53

Relative Humidity % 44 44 50
Measurements Power consumption

Average electrical power consumption heating phase PHP,Aver. W 2272 2272 1060
Average operation current I A 10,05 10,05 4,79
Frequency rpm 80 80 50
Cdh 1,00 1,00 1,00
Pump correction (Heating capacity) W 19,98 19,98 18,36
Pump correction (Power input) W 23,83 23,83 21,74
Fan correction W 0 0 0

Calculations

Average heat output QHP,av er W 7228 7228 5196

Average heat output, corr QHP,av er._corr W 7248 7248 5215

Density at flow temperature TR rw(TR) kg/m3
1,00 1,00 1,00

Specific heat capacity for water cpW kJ/(kg K) 4,19 4,19 4,19

Electrical power consumption heating phase corr. PHP, heating W 2248 2248 1038

Coefficient of performance (COP) WP 3,22 3,22 5,02

measurement uncertainty COP (acc. GUM) absolutely) ± 0,14 0,14 0,30
measurement uncertainty COP (acc. GUM) relative) ±% 4,39 4,39 5,88

P hydraulic Ph Pa m3/s 3,85 3,85 3,39
Efficency glandless circulation pump % 0,16 0,16 0,16

Test conditions

%
min

dd.mm.jjjj
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A35W18 A35W18 A30W18 A25W18
EN 14511 A 

EN 14825
B 

EN 14825
C 

EN 14825

Partial Load 100 100 74 47
Duration 35 35 35 35
Date 26.10.2022 26.10.2022 26.10.2022 27.10.2022

Measurements Cooling usage system (CUS) Symbol Unit

Volumeflow qW l/h 1314 1314 1314 1323

Flow temperature Tout °C 18,01 18,01 18,00 18,00

Return temperature Tin °C 23,06 23,06 21,59 20,43

Static pressure p kPa 11,8 11,8 11,8 12,2
Measurements Power consumption

Fan speed rpm 600,00 600,00 550,00 400,00

Temperature air inlet Tdb °C 34,95 34,95 30,00 24,99

Temperature air inlet_Wet bulb_calculated Twb °C 27,23 27,23 24,28 20,50

Relative Humidity % 53 53 62 67
Measurements Power consumption

Average electrical power consumption heating phase PHP,Aver. W 1426 1426 687 335
Average operation current I A 6,50 6,50 3,23 1,97

Max. start current (inverter) IA A 0,00 0,00 0,00 0,00

Output factor cos 0,00 0,00 0,00 0,00
Frequency rpm 56 56 37 24
Compressor off power consumption W 0,00 0,00 0,00 0,00
Standby power consumption W 0,00 0,00 0,00 0,00
Cdh 1,00 1,00 1,00 1,00
Pump correction (Cooling capacity) W 21,43 21,43 21,43 21,96
Pump correction (Power input) W 25,74 25,74 25,74 26,44
Fan correction W 0 0 0 0

Calculations

Average cooling capacity QHP,av er W 7697 7697 5472 3730

Average cooling capacity, corr QHP,av er._corr W 7718 7718 5494 3752

Density at flow temperature TR rw(TR) kg/m3
1,00 1,00 1,00 1,00

Specific heat capacity for water cpW kJ/(kg K) 4,18 4,18 4,18 4,18

Electrical power consumption heating phase corr. PHP, heating W 1400 1400 661 309

The Energy Efficiency Ratio (EER) WP 5,51 5,51 8,31 12,16
measurement uncertainty EER (acc. GUM) absolutely ± 0,24 0,24 0,48 0,96
measurement uncertainty EER (acc. GUM) relative ±% 4,28 4,28 5,73 7,91

P hydraulic Ph Pa m3/s 4,31 4,31 4,31 4,48
Efficency glandless circulation pump % 0,17 0,17 0,17 0,17

dd.mm.jjjj

Test conditions

%
min
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3.1.8. SCOP  Low Temperature  Average Climate 

 
 

Calculation of energy efficiency - Average climate

Manufacturer Ferroli Climate average

Product reference OMNIA ST 3.2 HI3 6 Tdesignh -10 °C

Type of heat pump outdoor air-to-water Prated 6,8 kW 

Operating mode reversible Tbiv -7 °C

Temperature application 35°C TOL -10 °C

Water flow fixed HHE 2066 hours SCOPon SCOP s QHE (kWh)

Water outlet temperature variable QH 14049 kWh 5,16 5,16 203,2 2725

Capacity control variable

Backup heater electricity

Condition Outdoor air T°C
Part load 

ratio (%)
Part Load (kW)

Inlet / outlet 

water 

temperatures 

for testing

Declared Capacity 

(kW)

Declared 

COPd
Cdh CR COPbin

A -7 88 6,02 6,00 3,11 0,900 1,00 3,11

B 2 54 3,66 3,60 4,66 0,900 1,00 4,66

C 7 35 2,35 2,40 7,96 0,900 1,00 7,96

D 12 15 1,05 1,60 10,48 0,900 0,65 9,95

E(TOL) or E(Tdesignh) -10 100 6,80 5,70 2,92 0,900 1,00 2,92

F(Tbiv) -7 88 6,02 6,00 3,11 0,900 1,00 3,11

Operating modes for heating only

Hours
Power input 

(W)

P * h              

(kWh)
Hours

Power input 

(W)

P * h      

(kWh)

Thermostat off 178 24 0 Thermostat off 178 24 4

Stand by 0 14 0 Stand by 0 14 0

Off mode 3672 14 4 Off mode 0 14 0

Cranckase heater 3850 0 4 Cranckase heater 178 0 0

Bin 
Outdoor air 

temp.
Hours Part load ratio Heat demand (kW)

Back up  

heater

Annual 

heating 

demand

Annual 

energy 

consumption

j Tj hj Ph(tj) COPbin(Tj) elbu(Tj) hj * Ph(Tj)

- °C -

TOL 21 -10 1 100,00 6,80 5,70 2,92 1,10 7 3

22 -9 25 96,15 6,54 5,81 2,98 0,73 163 67

23 -8 23 92,31 6,28 5,91 3,04 0,37 144 53

Tbiv 24 -7 24 88,46 6,02 6,02 3,11 0,00 144 46

25 -6 27 84,62 5,75 5,75 3,28 0,00 155 47,39

26 -5 68 80,77 5,49 5,49 3,45 0,00 373 108,22

27 -4 91 76,92 5,23 5,23 3,62 0,00 476 131,33

28 -3 89 73,08 4,97 4,97 3,80 0,00 442 116,46

29 -2 165 69,23 4,71 4,71 3,97 0,00 777 195,63

30 -1 173 65,38 4,45 4,45 4,14 0,00 769 185,63

31 0 240 61,54 4,18 4,18 4,32 0,00 1004 232,65

32 1 280 57,69 3,92 3,92 4,49 0,00 1098 244,65

2 33 2 320 53,85 3,66 3,66 4,66 0,00 1172 251

34 3 357 50,00 3,40 3,40 5,32 0,00 1213,80 228,06

35 4 356 46,15 3,14 3,14 5,98 0,00 1117,29 186,78

36 5 303 42,31 2,88 2,88 6,64 0,00 871,71 131,26

37 6 330 38,46 2,62 2,62 7,30 0,00 863,08 118,22

7 38 7 326 34,62 2,35 2,35 7,96 0,00 767 96

39 8 348 30,77 2,09 2,20 8,36 0,00 728 87

40 9 335 26,92 1,83 2,05 8,76 0,00 613 70

41 10 315 23,08 1,57 1,90 9,15 0,00 494 54

42 11 215 19,23 1,31 1,75 9,55 0,00 281 29

12 43 12 169 15,38 1,05 1,60 9,95 0,00 177 18

44 13 151 11,54 0,78 1,45 10,35 0,00 118 11

45 14 105 7,69 0,52 1,30 10,75 0,00 55 5

46 15 74 3,85 0,26 1,15 11,15 0,00 19 2

4910 14046 2720

Condition

Auxiliairy power consumptions

Product reference Reference conditions

Performance data

Operating modes for reversible units

Bin calculation

Energy Efficiency

Fossil fuel backup 

efficiency
- %

Hea load covered by the 

heat pump

Calculate Reset
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3.1.9. SCOP  Low Temperature  Warmer Climate 

 
* This test point was declared by the manufacture but was not tested in the laboratory. 

Notice: For the calculation of SCOP and etas, for some points the declared values were used 
in this table.  

 

Calculation of energy efficiency - Warmer climate

Manufacturer Ferroli Climate warmer

Product reference OMNIA ST 3.2 HI3 6 Tdesignh 2 °C

Type of heat pump outdoor air-to-water Prated 6,1 kW

Operating mode reversible Tbiv 7 °C

Temperature application 35°C TOL 2 °C

Water flow fixed HHE 1336 hours SCOPon SCOP s QHE (kWh)

Water outlet temperature variable QH 8150 kWh 6,74 6,64 262,6 1227

Capacity control variable

Backup heater electricity

Condition Outdoor air T°C
Part load 

ratio (%)
Part Load (kW)

Inlet / outlet 

water 

temperatures 

for testing

Declared Capacity 

(kW)

Declared 

COPd
Cdh CR COPbin

A -7

B 2 100 6,10 5,93 3,91 0,900 1,00 3,91 *

C 7 64 3,92 3,90 6,10 0,900 1,00 6,10

D 12 29 1,74 1,79 8,20 0,900 1,00 8,20 *

E(TOL) or E(Tdesignh) 2 100 6,10 5,93 3,91 0,900 1,00 3,91 *

F(Tbiv) 7 64 3,92 3,90 6,10 0,900 1,00 6,10

Operating modes for heating only

Hours
Power input 

(W)

P * h             

(kWh)
Hours

Power input 

(W)

P * h      

(kWh)

Thermostat off 754 24 Thermostat off 754 24 18

Stand by 0 14 Stand by 0 14 0

Off mode 4416 14 Off mode 0 14 0

Cranckase heater 5170 0 Cranckase heater 754 0 0

Condition Bin 
Outdoor air 

temperature
Hours Part load ratio Heat load (kW)

Electric 

back up  

heater

Annual 

heating 

demand

Annual 

energy 

consumption

j Tj hj pl(Tj) Ph(Tj) COPbin(Tj) elbu(Tj) hj * Ph(Tj)

- °C -

TOL 33 2 3 100,00 6,10 5,93 3,91 0,17 18 5

34 3 22 92,86 5,66 5,53 4,35 0,14 125 31

35 4 63 85,71 5,23 5,13 4,79 0,10 329 74

36 5 63 78,57 4,79 4,72 5,22 0,07 302 61

37 6 175 71,43 4,36 4,32 5,66 0,03 763 140

Tbiv 38 7 162 64,29 3,92 3,92 6,10 0,00 635 104

39 8 259 57,14 3,49 3,49 6,52 0,00 903 139

40 9 360 50,00 3,05 3,05 6,94 0,00 1098 158

41 10 428 42,86 2,61 2,61 7,36 0,00 1119 152

42 11 430 35,71 2,18 2,18 7,78 0,00 937 120

12 43 12 503 28,57 1,74 1,74 8,20 0,00 877 107

44 13 444 21,43 1,31 1,31 8,62 0,00 580 67

45 14 384 14,29 0,87 0,87 9,04 0,00 335 37

46 15 294 7,14 0,44 0,44 9,46 0,00 128 14

3590 8148 1209

Hea load covered by the 

heat pump

Operating modes for reversible units

Bin calculation

Auxiliairy power consumptions

Product designation Reference conditions

Performance data

Energy Efficiency 

Fossil fuel backup 

efficiency
- %

Calculate Reset
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3.1.10. SCOP  Low Temperature  Colder Climate 

 
* This test point was declared by the manufacture but was not tested in the laboratory.  

Calculation of energy efficiency - Colder climate

Manufacturer Ferroli Climate colder

Product reference OMNIA ST 3.2 HI3 6 Tdesignh -22 °C

Type of heat pump outdoor air-to-water Prated 5,60 kW 

Operating mode reversible Tbiv -15 °C

Temperature application 35°C TOL -22 °C

Water flow fixed HHE 2465 hours SCOPon SCOP s QHE (kWh)

Water outlet temperature variable QH 13804 kWh 4,25 4,24 166,8 3253

Capacity control variable

Backup heater electricity

Condition Outdoor air T°C
Part load ratio 

%
Part load (kW)

Inlet/outlet 

water 

temperatures 

for testing

Declared Capacity 

(kW)
Declared COPd Cdh CR COPbin

A -7 61 3,39 3,42 3,59 0,900 1,00 3,59 *

B 2 37 2,06 2,06 5,21 0,900 1,00 5,21 *

C 7 24 1,33 1,46 6,24 0,900 0,91 6,18 *

D 12 11 0,59 1,44 7,66 0,900 0,41 6,69 *

E(TOL) or E(Tdesignh) -22 100 5,60 3,48 1,96 0,900 1,00 1,96 *

F(Tbiv) -15 82 4,57 4,90 2,63 0,900 1,00 2,63

G -15 82 4,57 4,90 2,63 0,900 1,00 2,63

Operating modes for heating only Operating modes for reversible units

Hours
Power input

 (W)

P * h      

(kWh)
Hours

Power input 

(W)

P * h     

 (kWh)

Thermostat off 106 24 Thermostat off 106 24 2,544

Stand by 0 14 Stand by 0 14 0,000

Off mode 2208 14 Off mode 0 14 0,000

Cranckase heater 2314 0 Cranckase heater 106 0 0,000

Bin 
Outdoor air 

temperature
Hours Part load ratio Heat load 

Electric back up  

heater

Annual 

heating 

demand

Annual energy 

consumption

j Tj hj pl(Tj) Ph(Tj) COPbin(Tj) elbu(Tj) hj * Ph(Tj)

- °C - % kW kW -

TOL 9 -22 1 100,00 5,60 3,48 1,96 2,12 6 4

10 -21 6 97,37 5,45 3,64 2,06 1,82 33 22

11 -20 13 94,74 5,31 3,79 2,15 1,51 69 43

12 -19 17 92,11 5,16 3,95 2,25 1,21 88 50

13 -18 19 89,47 5,01 4,10 2,34 0,91 95 51

14 -17 26 86,84 4,86 4,26 2,44 0,61 126 61

15 -16 39 84,21 4,72 4,41 2,54 0,30 184 80

-15 16 -15 41 81,58 4,57 4,57 2,63 0,00 187 71

17 -14 35 78,95 4,42 4,42 2,75 0,00 155 56

18 -13 52 76,32 4,27 4,27 2,87 0,00 222 77

19 -12 37 73,68 4,13 4,13 2,99 0,00 153 51

20 -11 41 71,05 3,98 3,98 3,11 0,00 163 52

21 -10 43 68,42 3,83 3,83 3,23 0,00 165 51

22 -9 54 65,79 3,68 3,68 3,35 0,00 199 59

23 -8 90 63,16 3,54 3,54 3,47 0,00 318 92

-7 24 -7 125 60,53 3,39 3,39 3,59 0,00 424 118

25 -6 169 57,89 3,24 3,24 3,77 0,00 548 145

26 -5 195 55,26 3,09 3,09 3,95 0,00 603 153

27 -4 278 52,63 2,95 2,95 4,13 0,00 819 198

28 -3 306 50,00 2,80 2,80 4,31 0,00 857 199

29 -2 454 47,37 2,65 2,65 4,49 0,00 1204 268

30 -1 385 44,74 2,51 2,51 4,67 0,00 965 207

31 0 490 42,11 2,36 2,36 4,85 0,00 1155 238

32 1 533 39,47 2,21 2,21 5,03 0,00 1178 234

2 33 2 380 36,84 2,06 2,06 5,21 0,00 784 150

34 3 228 34,21 1,92 1,94 5,40 0,00 437 81

35 4 261 31,58 1,77 1,82 5,60 0,00 462 82

36 5 279 28,95 1,62 1,70 5,79 0,00 452 78

37 6 229 26,32 1,47 1,58 5,98 0,00 337 56

7 38 7 269 23,68 1,33 1,46 6,18 0,00 357 58

39 8 233 21,05 1,18 1,46 6,28 0,00 275 44

40 9 230 18,42 1,03 1,45 6,38 0,00 237 37

41 10 243 15,79 0,88 1,45 6,49 0,00 215 33

42 11 191 13,16 0,74 1,44 6,59 0,00 141 21

12 43 12 146 10,53 0,59 1,44 6,69 0,00 86 13

44 13 150 7,89 0,44 1,44 6,80 0,00 66 10

45 14 97 5,26 0,29 1,43 6,90 0,00 29 4

46 15 61 2,63 0,15 1,43 7,00 0,00 9 1

6446 13803 3250

Heat load covered by the heat 

pump

Bin calculation

Product designation Reference conditions

Performance data

Auxiliary power consumptions

Condition

Energy Efficiency 

Fossil fuel backup 

efficiency
- %

Calculate Reset
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3.1.11. SEER  Low Temperature  Average Climate 

 
* This test point was declared by the manufacture but was not tested in the laboratory.  

Calculation of energy efficiency of reversible water based heat pumps (SEER)

Manufacturer Ferroli Climate average

Product reference OMNIA ST 3.2 HI3 6 Tdesignc 35 °C

Type of heat pump outdoor air-to-water Pdesignc 6,3 kW 

Operating mode reversible HCE 600 hours

Capacity control variable QC 3780 kWh SEERon SEER QCE (kWh)

Low temperature (7°C) 5,74 5,52 685

Condition Outdoor air T°C
Part load 

ratio (%)

Part Load 

(kW)

Declared 

Capacity (kW)
Declared EERd Cdc CR EERbin

A 35 100 6,30 7,24 3,22 0,900 0,87 3,17

B 30 74 4,64 5,22 5,02 0,900 0,89 4,96

C 25 47 2,98 3,02 6,32 0,900 1,00 6,32 *

D 20 21 1,33 1,39 7,20 0,900 1,00 7,20 *

Hours
Power input

 (W)

P * h      

(kWh)

Thermostat off 659 10 7

Stand by 1377 14 19

Off mode 0 14 0

Cranckase heater 2036 0 0

Bin 
Outdoor air 

temp.
Hours Part load ratio

Cooling demand 

(kW)

Cooling 

capacity of 

the heat 

pump

EER

Annual 

cooling 

demand

Annual 

electricity 

consumption 

j Pc(Tj) hj*Pc(Tj)
hj*(Pc(Tj)/EE

R(Tj)

- - °C - % kW kW - kWh kWh

1 17 205 5,26 0,33 0,33 7,20 68 9

2 18 227 10,53 0,66 0,66 7,20 151 21

3 19 225 15,79 0,99 0,99 7,20 224 31

D 4 20 225 21,05 1,33 1,33 7,20 298 41

5 21 216 26,32 1,66 1,66 7,02 358 51

6 22 215 31,58 1,99 1,99 6,85 428 62

7 23 218 36,84 2,32 2,32 6,67 506 76

8 24 197 42,11 2,65 2,65 6,50 523 80

C 9 25 178 47,37 2,98 2,98 6,32 531 84

10 26 158 52,63 3,32 3,43 6,05 524 87

11 27 137 57,89 3,65 3,88 5,78 500 87

12 28 109 63,16 3,98 4,32 5,50 434 79

13 29 88 68,42 4,31 4,77 5,23 379 73

B 14 30 63 73,68 4,64 5,22 4,96 292 59

15 31 39 78,95 4,97 5,62 4,60 194 42

16 32 31 84,21 5,31 6,03 4,24 164 39

17 33 24 89,47 5,64 6,43 3,89 135 35

18 34 17 94,74 5,97 6,84 3,53 101 29

A 19 35 13 100,00 6,30 7,24 3,17 82 26

20 36 9 105,26 6,63 7,65 3,17 60 19

21 37 4 110,53 6,96 8,05 3,17 28 9

22 38 3 115,79 7,29 8,46 3,17 22 7

23 39 1 121,05 7,63 8,86 3,17 8 2

24 40 0 126,32 7,96 9,27 3,17 0 0

2602 6010 1047

Condition

Product designation Reference conditions

Energy Efficiency

Performance data

Auxiliary power consumptions

Bin calculation

Calculate Reset
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3.1.12. SCOP  Medium Temperature  Average Climate 

 
 

Calculation of energy efficiency - Average climate

Manufacturer Ferroli Climate average

Product reference OMNIA ST 3.2 HI3 6 Tdesignh -10 °C

Type of heat pump outdoor air-to-water Prated 5,7 kW 

Operating mode reversible Tbiv -7 °C

Temperature application 55°C TOL -10 °C

Water flow fixed HHE 2066 hours SCOPon SCOP s QHE (kWh)

Water outlet temperature variable QH 11776 kWh 3,51 3,50 137,1 3361

Capacity control variable

Backup heater electricity

Condition Outdoor air T°C
Part load 

ratio (%)
Part Load (kW)

Inlet / outlet 

water 

temperatures 

for testing

Declared Capacity 

(kW)

Declared 

COPd
Cdh CR COPbin

A -7 88 5,04 5,10 2,08 0,900 1,00 2,08

B 2 54 3,07 3,00 3,36 0,900 1,00 3,36

C 7 35 1,97 2,10 4,86 0,900 1,00 4,86

D 12 15 0,88 1,40 6,66 0,900 0,63 6,29

E(TOL) or E(Tdesignh) -10 100 5,70 4,30 1,85 0,900 1,00 1,85

F(Tbiv) -7 88 5,04 5,10 2,08 0,900 1,00 2,08

Operating modes for heating only

Hours
Power input 

(W)

P * h              

(kWh)
Hours

Power input 

(W)

P * h      

(kWh)

Thermostat off 178 24 0 Thermostat off 178 24 4

Stand by 0 14 0 Stand by 0 14 0

Off mode 3672 14 4 Off mode 0 14 0

Cranckase heater 3850 0 4 Cranckase heater 178 0 0

Bin 
Outdoor air 

temp.
Hours Part load ratio Heat demand (kW)

Back up  

heater

Annual 

heating 

demand

Annual 

energy 

consumption

j Tj hj Ph(tj) COPbin(Tj) elbu(Tj) hj * Ph(Tj)

- °C -

TOL 21 -10 1 100,00 5,70 4,30 1,85 1,40 6 4

22 -9 25 96,15 5,48 4,55 1,93 0,93 137 82

23 -8 23 92,31 5,26 4,79 2,00 0,47 121 66

Tbiv 24 -7 24 88,46 5,04 5,04 2,08 0,00 121 58

25 -6 27 84,62 4,82 4,82 2,22 0,00 130 58,56

26 -5 68 80,77 4,60 4,60 2,37 0,00 313 132,34

27 -4 91 76,92 4,38 4,38 2,51 0,00 399 159,13

28 -3 89 73,08 4,17 4,17 2,65 0,00 371 139,94

29 -2 165 69,23 3,95 3,95 2,79 0,00 651 233,30

30 -1 173 65,38 3,73 3,73 2,93 0,00 645 219,85

31 0 240 61,54 3,51 3,51 3,07 0,00 842 273,82

32 1 280 57,69 3,29 3,29 3,22 0,00 921 286,29

2 33 2 320 53,85 3,07 3,07 3,36 0,00 982 292

34 3 357 50,00 2,85 2,85 3,66 0,00 1017,45 278,17

35 4 356 46,15 2,63 2,63 3,96 0,00 936,55 236,67

36 5 303 42,31 2,41 2,41 4,26 0,00 730,70 171,65

37 6 330 38,46 2,19 2,19 4,56 0,00 723,46 158,78

7 38 7 326 34,62 1,97 1,97 4,86 0,00 643 132

39 8 348 30,77 1,75 1,86 5,14 0,00 610 119

40 9 335 26,92 1,53 1,74 5,43 0,00 514 95

41 10 315 23,08 1,32 1,63 5,71 0,00 414 73

42 11 215 19,23 1,10 1,51 6,00 0,00 236 39

12 43 12 169 15,38 0,88 1,40 6,29 0,00 148 24

44 13 151 11,54 0,66 1,29 6,57 0,00 99 15

45 14 105 7,69 0,44 1,17 6,86 0,00 46 7

46 15 74 3,85 0,22 1,06 7,14 0,00 16 2

4910 11774 3356

Condition

Auxiliairy power consumptions

Product reference Reference conditions

Performance data

Operating modes for reversible units

Bin calculation

Energy Efficiency

Fossil fuel backup 

efficiency
- %

Hea load covered by the 

heat pump

Calculate Reset
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3.1.13. SCOP  Medium Temperature  Warmer Climate 

 
* This test point was declared by the manufacture but was not tested in the laboratory. 

 
 

Calculation of energy efficiency - Warmer climate

Manufacturer Ferroli Climate warmer

Product reference OMNIA ST 3.2 HI3 6 Tdesignh 2 °C

Type of heat pump outdoor air-to-water Prated 5,1 kW

Operating mode reversible Tbiv 7 °C

Temperature application 55°C TOL 2 °C

Water flow fixed HHE 1336 hours SCOPon SCOP s QHE (kWh)

Water outlet temperature variable QH 6814 kWh 4,24 4,19 164,6 1626

Capacity control variable

Backup heater electricity

Condition Outdoor air T°C
Part load 

ratio (%)
Part Load (kW)

Inlet / outlet 

water 

temperatures 

for testing

Declared Capacity 

(kW)

Declared 

COPd
Cdh CR COPbin

A -7

B 2 100 5,10 5,02 2,48 0,900 1,00 2,48 *

C 7 64 3,28 3,22 3,65 0,900 1,00 3,65

D 12 29 1,46 1,60 5,29 0,900 1,00 5,29 *

E(TOL) or E(Tdesignh) 2 100 5,10 5,02 2,48 0,900 1,00 2,48 *

F(Tbiv) 7 64 3,28 3,22 3,65 0,900 1,00 3,65

Operating modes for heating only

Hours
Power input 

(W)

P * h             

(kWh)
Hours

Power input 

(W)

P * h      

(kWh)

Thermostat off 754 24 18 Thermostat off 754 24 18

Stand by 0 14 0 Stand by 0 14 0

Off mode 4416 14 62 Off mode 0 14 0

Cranckase heater 5170 0 0 Cranckase heater 754 0 0

Condition Bin 
Outdoor air 

temperature
Hours Part load ratio Heat load (kW)

Electric 

back up  

heater

Annual 

heating 

demand

Annual 

energy 

consumption

j Tj hj pl(Tj) Ph(Tj) COPbin(Tj) elbu(Tj) hj * Ph(Tj)

- °C -

TOL 33 2 3 100,00 5,10 5,02 2,48 0,08 15 6

34 3 22 92,86 4,74 4,67 2,71 0,06 104 39

35 4 63 85,71 4,37 4,32 2,95 0,05 275 95

36 5 63 78,57 4,01 3,98 3,18 0,03 252 81

37 6 175 71,43 3,64 3,63 3,41 0,02 638 189

Tbiv 38 7 162 64,29 3,28 3,28 3,65 0,00 531 146

39 8 259 57,14 2,91 2,91 3,98 0,00 755 190

40 9 360 50,00 2,55 2,55 4,30 0,00 918 213

41 10 428 42,86 2,19 2,19 4,63 0,00 935 202

42 11 430 35,71 1,82 1,82 4,96 0,00 783 158

12 43 12 503 28,57 1,46 1,46 5,29 0,00 733 139

44 13 444 21,43 1,09 1,09 5,62 0,00 485 86

45 14 384 14,29 0,73 0,73 5,95 0,00 280 47

46 15 294 7,14 0,36 0,36 6,28 0,00 107 17

3590 6813 1608

Hea load covered by the 

heat pump

Operating modes for reversible units

Bin calculation

Auxiliairy power consumptions

Product designation Reference conditions

Performance data

Energy Efficiency 

Fossil fuel backup 

efficiency
- %

Calculate Reset
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3.1.14. SCOP  Medium Temperature  Colder Climate 

 
* This test point was declared by the manufacture but was not tested in the laboratory.  

Calculation of energy efficiency - Colder climate

Manufacturer Ferroli Climate colder

Product reference OMNIA ST 3.2 HI3 6 Tdesignh -22 °C

Type of heat pump outdoor air-to-water Prated 4,30 kW 

Operating mode reversible Tbiv -15 °C

Temperature application 55°C TOL -22 °C

Water flow fixed HHE 2465 hours SCOPon SCOP s QHE (kWh)

Water outlet temperature variable QH 10599,5 kWh 2,84 2,83 110,4 3740

Capacity control variable

Backup heater electricity

Condition Outdoor air T°C
Part load ratio 

%
Part load (kW)

Inlet/outlet 

water 

temperatures 

for testing

Declared Capacity 

(kW)
Declared COPd Cdh CR COPbin

A -7 61 2,60 2,70 2,46 0,900 1,00 2,46 *

B 2 37 1,58 1,60 3,36 0,900 1,00 3,36 *

C 7 24 1,02 1,02 3,94 0,900 1,00 3,94 *

D 12 11 0,45 1,37 6,35 0,900 0,33 5,28 *

E(TOL) or E(Tdesignh) -22 100 4,30 2,09 1,13 0,900 1,00 1,13 *

F(Tbiv) -15 82 3,51 3,40 1,76 0,900 1,00 1,76

G -15 82 3,51 3,40 1,76 0,900 1,00 1,76

Operating modes for heating only Operating modes for reversible units

Hours
Power input

 (W)

P * h      

(kWh)
Hours

Power input 

(W)

P * h     

 (kWh)

Thermostat off 106 24 Thermostat off 106 24 2,544

Stand by 0 14 Stand by 0 14 0,000

Off mode 2208 14 Off mode 0 14 0,000

Cranckase heater 2314 0 Cranckase heater 106 0 0,000

Bin 
Outdoor air 

temperature
Hours Part load ratio Heat load 

Electric back up  

heater

Annual 

heating 

demand

Annual energy 

consumption

j Tj hj pl(Tj) Ph(Tj) COPbin(Tj) elbu(Tj) hj * Ph(Tj)

- °C - % kW kW -

TOL 9 -22 1 100,00 4,30 2,09 1,13 2,21 4 4

10 -21 6 97,37 4,19 2,29 1,22 1,89 25 23

11 -20 13 94,74 4,07 2,50 1,31 1,58 53 45

12 -19 17 92,11 3,96 2,70 1,40 1,26 67 54

13 -18 19 89,47 3,85 2,90 1,49 0,95 73 55

14 -17 26 86,84 3,73 3,10 1,58 0,63 97 67

15 -16 39 84,21 3,62 3,31 1,67 0,32 141 89

-15 16 -15 41 81,58 3,51 3,51 1,76 0,00 144 82

17 -14 35 78,95 3,39 3,39 1,85 0,00 119 64

18 -13 52 76,32 3,28 3,28 1,94 0,00 171 88

19 -12 37 73,68 3,17 3,17 2,02 0,00 117 58

20 -11 41 71,05 3,06 3,06 2,11 0,00 125 59

21 -10 43 68,42 2,94 2,94 2,20 0,00 127 58

22 -9 54 65,79 2,83 2,83 2,29 0,00 153 67

23 -8 90 63,16 2,72 2,72 2,37 0,00 244 103

-7 24 -7 125 60,53 2,60 2,60 2,46 0,00 325 132

25 -6 169 57,89 2,49 2,49 2,56 0,00 421 164

26 -5 195 55,26 2,38 2,38 2,66 0,00 463 174

27 -4 278 52,63 2,26 2,26 2,76 0,00 629 228

28 -3 306 50,00 2,15 2,15 2,86 0,00 658 230

29 -2 454 47,37 2,04 2,04 2,96 0,00 925 312

30 -1 385 44,74 1,92 1,92 3,06 0,00 741 242

31 0 490 42,11 1,81 1,81 3,16 0,00 887 281

32 1 533 39,47 1,70 1,70 3,26 0,00 905 278

2 33 2 380 36,84 1,58 1,58 3,36 0,00 602 179

34 3 228 34,21 1,47 1,47 3,48 0,00 335 96

35 4 261 31,58 1,36 1,36 3,59 0,00 354 99

36 5 279 28,95 1,24 1,24 3,71 0,00 347 94

37 6 229 26,32 1,13 1,13 3,82 0,00 259 68

7 38 7 269 23,68 1,02 1,02 3,94 0,00 274 70

39 8 233 21,05 0,91 1,09 4,21 0,00 211 50

40 9 230 18,42 0,79 1,16 4,48 0,00 182 41

41 10 243 15,79 0,68 1,23 4,74 0,00 165 35

42 11 191 13,16 0,57 1,30 5,01 0,00 108 22

12 43 12 146 10,53 0,45 1,37 5,28 0,00 66 13

44 13 150 7,89 0,34 1,44 5,55 0,00 51 9

45 14 97 5,26 0,23 1,51 5,82 0,00 22 4

46 15 61 2,63 0,11 1,58 6,08 0,00 7 1

6446 10598 3737

Heat load covered by the heat 

pump

Bin calculation

Product designation Reference conditions

Performance data

Auxiliary power consumptions

Condition

Energy Efficiency 

Fossil fuel backup 

efficiency
- %

Calculate Reset
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3.1.15. SCOP  Medium Temperature  Average Climate 

 
* This test point was declared by the manufacture but was not tested in the laboratory. 

 

Calculation of energy efficiency of reversible water based heat pumps (SEER)

Manufacturer Ferroli Climate average

Product reference OMNIA ST 3.2 HI3 6 Tdesignc 35 °C

Type of heat pump outdoor air-to-water Pdesignc 6,5 kW 

Operating mode reversible HCE 600 hours

Capacity control variable QC 3900 kWh SEERon SEER QCE (kWh)

Medium temperature (18°C) 9,93 9,31 419

Condition Outdoor air T°C
Part load 

ratio (%)

Part Load 

(kW)

Declared 

Capacity (kW)
Declared EERd Cdc CR EERbin

A 35 100 6,50 7,72 5,51 0,900 0,84 5,41

B 30 74 4,79 5,49 8,31 0,900 0,87 8,19

C 25 47 3,08 3,75 12,16 0,900 0,82 11,90

D 20 21 1,37 1,41 11,48 0,900 1,00 11,48 *

Hours
Power input

 (W)

P * h      

(kWh)

Thermostat off 659 10 7

Stand by 1377 14 19

Off mode 0 14 0

Cranckase heater 2036 0 0

Bin 
Outdoor air 

temp.
Hours Part load ratio

Cooling demand 

(kW)

Cooling 

capacity of 

the heat 

pump

EER

Annual 

cooling 

demand

Annual 

electricity 

consumption 

j Pc(Tj) hj*Pc(Tj)
hj*(Pc(Tj)/EE

R(Tj)

- - °C - % kW kW - kWh kWh

1 17 205 5,26 0,34 -0,06 11,48 70 6

2 18 227 10,53 0,68 0,41 11,48 155 14

3 19 225 15,79 1,03 0,89 11,48 231 20

D 4 20 225 21,05 1,37 1,37 11,48 308 27

5 21 216 26,32 1,71 1,85 11,56 369 32

6 22 215 31,58 2,05 2,32 11,65 441 38

7 23 218 36,84 2,39 2,80 11,73 522 44

8 24 197 42,11 2,74 3,28 11,82 539 46

C 9 25 178 47,37 3,08 3,75 11,90 548 46

10 26 158 52,63 3,42 4,10 11,16 541 48

11 27 137 57,89 3,76 4,45 10,42 516 49

12 28 109 63,16 4,11 4,80 9,67 447 46

13 29 88 68,42 4,45 5,15 8,93 391 44

B 14 30 63 73,68 4,79 5,49 8,19 302 37

15 31 39 78,95 5,13 5,94 7,63 200 26

16 32 31 84,21 5,47 6,38 7,08 170 24

17 33 24 89,47 5,82 6,83 6,52 140 21

18 34 17 94,74 6,16 7,27 5,96 105 18

A 19 35 13 100,00 6,50 7,72 5,41 85 16

20 36 9 105,26 6,84 8,16 5,41 62 11

21 37 4 110,53 7,18 8,61 5,41 29 5

22 38 3 115,79 7,53 9,05 5,41 23 4

23 39 1 121,05 7,87 9,50 5,41 8 1

24 40 0 126,32 8,21 9,94 5,41 0 0

2602 6200 625

Condition

Product designation Reference conditions

Energy Efficiency

Performance data

Auxiliary power consumptions

Bin calculation

Calculate Reset
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3.2  Testing of operating range chapter 6.4 acc. DIN EN 14511-4 
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3.3 Sound measurement at A7/W(35-55) acc. EN 12102 (Class A); EN ISO 
3743-1 

Sound power measurement acc. DIN EN ISO 12102-1 Annex A4 / DIN ISO EN3744. Average 

climate/Medium Temperature/ C-Point 

Heat Pump 
operation mode 

Sound power level LWA in dB(A) depending on capacity condition 

Rate Capacity 
 

EN 12102-1: 2017, Annex A.4 

Maximum Rate 
 

EN 14511-2: 2018 

Indoor Unit Outdoor Unit Indoor Unit Outdoor Unit 

A7W55  56 - - 

A7/W35  57 4 58 

936/21256217/01 
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3.4 Operating requirements 

Test acc. EN 14511-4  Result 

Chapter 4.2.1.2 starting and operating test 

Starting and operation conditions (table 3) 

P 

Chapter 4.5: Shutting off the heat transfer medium flows 

Blocking the heat transfer medium flow of the heat usage system (switch the 
circulating pump off on the user side at the test point A2/W35 during defrost 
cycle). 

Results: Switch off through flow sensor with warn E8. After 
three restarts with blocking time of 5 minutes heat pump blocked with error 
code E0. Manual reset required.  

Blocking the heat transfer medium flow of the heat usage system (switch the 
circulating pump off on the user side at the test point A7/W35). 

E8. After 
three restarts with blocking time of 5 minutes heat pump blocked with error 
code E0. Manual reset required.  
 
Blocking the heat transfer medium flow of the heat source system (switch the 
fan off on the source side). 
Results: Switch off after 1 minute with warning code H6. After 7 minutes restart 
with warning code H6. H6 failure occurred 10 times in 120 minutes blocking error 
HH. Manual reset required. 

 

P 

Chapter 4.6 complete power supply failure 

Complete power failure for at least five seconds. The heat pump must 

return to a stable operating state no later than 20 minutes after restarting the 

compressor. 

P 

Chapter 4.7 Condensate draining and enclosure sweat test 

Result: The condensate is drained off properly. 

P 

Chapter 4.8 Other requirments N 
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4. Statement of the test results 

The appliances 
OMNIA ST 3.2 HI3 6 

of company 
Ferroli 

Via Ritonda, 78A 
37047 San Bonifacio VR 

 
Trademark 
FERROLI 

LAMBORGHINI CALORECLIMA 
 

were tested at the reference period 

 
 

 
 

for low and medium temperature applications. 

The seasonal coefficient of performance (SCOP) and seasonal energy efficiency ratio (SEER) 
were determined acc. DIN EN 14825:2019 and achieved the following values: 

Climate Average Warmer Colder 

SCOP at low temperature 5,16 6,64 4,24 

SEER at low temperature 5,52 - - 

SCOP at medium temperature 3,50 4,19 2,83 

SEER at medium temperature 9,31 - - 
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Appendix I 
Measurement Instruments 

The requirements of the measuring instruments according DIN EN 14511-3:05/2019 are 
fulfilled. 

 
Instrument Type Company Model Index Channel Range Valid Uncertainty 

Network 
analyser 

Energy 
meter and 
Electrical 

power 
meter 

ESAM E1100 SW0021 
V1N802 
I1802 

PA1802 

0 to 40 A, 
0 to 230 

V 
May 2023 ± 0,2 % 

Network 
analyser 

Energy 
meter and 
Electrical 

power 
meter 

ESAM E1100 SW0022 PA2702 
0 to 40 A, 
0 to 230 

V 
May 2023 ± 0,2 % 

Flow meter 
Electro-

magnetic 
Siemens-
Danfoss 

SITRANS F: 
Sensor MAG 
1100 DN25; 

PFA; 
Hastelloy; 
Converter 
MAG 6000  

SV0460 MP01 
800 to 

18000 l/h 
September 

2024 
0,25 % of 

rate 

Pressure 
and vacuum 

sensor 

Digital 
Pressure 
Gauge 

Hendress 
Hauser 

Deltabar 
SPMD230-

KH3H2EA1C 
SP0895 IA709 

± 300 
kPa 

October 
2023 

0,075% FS 

Temperature 
sensor 

PT100 ELSI 

INOX AISI 
304 

L=50mm  
Ø=6mm 

SC0821 ST802 
-20/+55 

°C 
November 

2023 
± 0,03 °C 

Temperature 
sensor 

PT100 ELSI 

INOX AISI 
304 

L=50mm  
Ø=6mm 

SC0813 ST403 
-10/+70 

°C 
November 

2023 
± 0,03 °C 

Temperature 
sensor 

PT100 ELSI 

INOX AISI 
304 

L=50mm  
Ø=6mm 

SC0814 ST404 
-10/+70 

°C 
November 

2023 
± 0,03 °C 

Temperature 
sensor 

Hygrometer 
Siemens 
Rotronic 

M23W2HT-
4X 

SO0009 Tbu801 
0-100% 

UR. 
-40/+60°C 

November 
2023 

± 2% UR 
± 0,3°C at 

23°C 

 
Certificates of the instruments deployed have been deposited at the Test Centre. 
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5. Test documents 

Appendix 01:  

Anne
x Subject Reference 
A01 BTP00781_rev_03_OMNIA ST_3.2 EN  
A02 Depliant OMNIA ST 3.2  
A03 TECHNICAL BULLETIN OMNIA ST 3.2  



 

1010699_2023_936_21256217_01A.docx 
The accreditation is valid for the scope specified in the annex to certificate D-PL-11120-02-00. 
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1 Definition of Task 

Determination of sound power level emitted by Air Water Heat Pump Split Unit OMNIA UE 

3.2.6 / OMNIA ST 3.2 UI HI3 10 manufactured by Ferroli S.p.A. in accordance with EN ISO 

12102-1 [4]. The measurements were performed on June 22nd and 23rd in the hybrid climatic 

Chamber C3 of Ferroli S.p.A. in San Bonifacio, Italy. 

 

 

2 Test Object 

Manufacturer:   Ferroli S.p.A. 

Type:    Air water heat pump (Split Unit) 

Model:    OMNIA UE 3.2.6 / OMNIA ST 3.2 UI HI3 10 

Serial number:  340F422681022090100041/ 2206L20217 

Year of construction:   2022 / 2022 

Made in:   China / Italy 

Machine dimensions 

Outdoor Unit:  width = 1008 mm, depth = 426 mm, height = 712 mm 

Indoor Unit:  width = 595 mm, depth = 700 mm, height = 1860 mm 

Figure 2.1: Picture of test object 
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3 Noise Measurement 

3.1 Operating Conditions, installation and environmental conditions 

 Working conditions:   Class A according to EN 12102-1 [3] 

 Measuring environment:   Essentially free field over a reflecting plane 

 Exactness class of measurement: Exactness class 2 

 Used measurement method:  EN ISO 3744 [5] / ISO 9614-2 [8] 

The measurements were performed for the two following different capacity conditions: 

(1) Rate capacity condition according to EN 12102-1:2021, Annex A.4: Additional re-
quirements applying to Ecodesign and Energy labelling regulations. 

(2) Maximum rate capacity condition (capacity according to EN 14511) according to EN 
12102-1:2018. 

The following tables provide an overview of the steady state conditions of operation of the 

appliances in which the sound measurements were performed: 

Table 3.1: Rate capacity conditions according to EN 12102-1:2017, Annex A.4 

Measured quantity Measured value 
A7/W35 A7/W55 

Liquid   
- outlet temperature 35 °C 55 °C 
-  5 °C 8 °C 
- water flow 320 l/h 320 l/h 
Air   
- outlet temperature (dry bulb or wet bulb) 7 °C 7 °C 
- HR 87 % 87 % 
- rpm of fan 400 rpm 400 rpm 
Compressor (average speed) 23 Hz 22 Hz 
Voltage 230 V 230 V 

 

Table 3.2: Standard rating conditions according to EN 14511-2:2018 

Measured quantity Measured value (A7/W55) 
Liquid  
- outlet temperature 55 °C 
-  8 °C 
- water flow 675 l/h 
Air  
- inlet temperature (dry bulb or wet bulb) 7 °C 
- HR 86 % 
- rpm of fan 550 rpm 
Compressor (average speed) 66 Hz 
Voltage 230 V 
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3.2 Measurement instruments 

The measurement systems used meet the class 1 requirements of IEC 61672-1 [7]. The 

measurements are executed with calibrated measurement equipment. Following Table pro-

vides an overview of the equipment employed. 

Table 3.3: Overview of the instruments used for acoustic measurements 

No. Instrument Type Serial number 
Calibration 

expires 

1 

Sound level meter Brüel & Kjær 2270 3011682 
03/2024 

Microphone Brüel & Kjær 4189 3100079 
Calibrator Brüel & Kjær 4231 3018777 06/2022 
Sound Intensity Probe Kit Brüel & Kjær 4197 3077758 03/2024 
Calibrator Brüel & Kjær 4297 2584992 09/2022 

2 Reference Sound Source Norsonic 278 2784542 07/2022 

 

 

3.3 Measuring surface, number of measuring positions and measuring distance 

The measurements to determine the noises emitted by the outdoor Unit were conducted in 

the climatic chamber C3B (with sound-absorbing walls and ceiling) on an ashlar-shaped sur-

faces with nine measuring points for the heat pump set up on one reflecting levels (floor). 

The measuring distance to the reference box was 0.6 meters. The position of the measuring 

points is shown in the following sketch. The dimensions of the ashlar-shaped surface consist-

ing of four partial areas (front, left, back, right and top) were: 

width = 2110 mm, depth = 1560 mm, height = 1600 mm 

Figure 3.1: Measuring points for determining the sound power level of the outdoor Unit 
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The sound intensity measurements according to ISO 96214-2 [8] were used to determine the 

sound power level of the indoor unit. The A-weighted sound intensity level has been meas-

ured on a measurement surface with the following dimension: 

width = 995 mm, depth = 700 mm, height = 1864 mm. 

The Measurement surfaces were scanned by hand twice with the sound intensity micro-

phone pair according to 8.1 ISO 9614-2 [8]. The scanning time was about 20 seconds per 

measurement surface. The scanning was carried out at a speed of about 0.20 m/sec. 

 

3.4 Measurement results 

The following tables shows the measurement results in an overview. The applied measure-

ment methods EN ISO 3744 [5] and ISO 9614-2 [8] as well as the abbreviations in the follow-

ing tables are described in Annex 2, page 18 and Annex 3, page 22. In the sound intensity 

measurements performed, the requirements of ISO 9614-2 could not be met due to the 

background noise, even if the average distance between the measuring surface and the 

source was halved to 100 mm. To determine a value less than or equal to, additional meas-

urements according to ISO 3744 were performed at a distance of 0.5 m from the indoor unit. 

3.4.1 Measurement results for noises emitted by the Outdoor Unit (EN ISO 3744) 

Table 3.4: Outdoor Unit: Rate capacity condition, operating point A7/W35 

Octav band f (Hz) 

Sound power level LWA according to EN ISO 3744 [5] 

L'p(ST) Lp(B) K1 K2 Lp S LWA 

dB(A) dB(A) dB dB dB(A) m2 dB(A) 

125 41.9 42.5 1.3 2.1 38.4 15.0 50.2 

250 36.7 29.2 0.9 1.5 34.3 15.0 46.1 

500 40.9 21.1 0.0 2.2 38.8 15.0 50.5 

1000 39.5 21.4 0.0 1.7 37.8 15.0 49.6 

2000 36.7 17.6 0.0 2.2 34.5 15.0 46.3 

4000 27.9 14.3 0.2 1.8 25.9 15.0 37.6 

8000 19.7 12.8 1.0 0.5 18.3 15.0 30.0 

Summe 46.7 42.8 0.5 2.0 44.2 15.0 56.0 
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Table 3.5: Outdoor Unit: Rate capacity condition, operating point A7/W55 

Octav band f (Hz) 

Sound power level LWA according to EN ISO 3744 [5] 

L'p(ST) Lp(B) K1 K2 Lp S LWA 

dB(A) dB(A) dB dB dB(A) m2 dB(A) 

125 42.6 42.5 1.3 2.1 39.2 15.0 50.9 

250 36.4 29.2 0.9 1.5 33.9 15.0 45.7 

500 41.2 21.1 0.0 2.2 39.0 15.0 50.8 

1000 40.6 21.4 0.0 1.7 38.9 15.0 50.7 

2000 37.2 17.6 0.0 2.2 35.0 15.0 46.8 

4000 28.9 14.3 0.2 1.8 27.0 15.0 38.8 

8000 22.9 12.8 0.4 0.5 22.0 15.0 33.8 

Summe 47.3 42.8 0.5 2.0 44.8 15.0 56.6 

 

Table 3.6: Outdoor Unit: Standard rating conditions, operating point A7/W55 

Octav band f (Hz) 

Sound power level LWA according to EN ISO 3744 [5] 

L'p(ST) Lp(B) K1 K2 Lp S LWA 

dB(A) dB(A) dB dB dB(A) m2 dB(A) 

125 43.2 42.5 1.3 2.1 39.8 15.0 51.6 

250 38.5 29.2 0.5 1.5 36.4 15.0 48.2 

500 41.7 21.1 0.0 2.2 39.5 15.0 51.3 

1000 43.4 21.4 0.0 1.7 41.7 15.0 53.5 

2000 38.4 17.6 0.0 2.2 36.1 15.0 47.9 

4000 30.6 14.3 0.0 1.8 28.8 15.0 40.6 

8000 23.2 12.8 0.4 0.5 22.3 15.0 34.1 

Summe 48.6 42.8 0.4 1.9 46.3 15.0 58.1 
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3.4.3 Measurement results for noises emitted by the Indoor Unit (EN ISO 3744) 

Table 3.10: Indoor Unit: Rate capacity condition, operating point A7/W35 

Octav band f (Hz) 

Sound power level LWA according to EN ISO 3744 [5] 

L'p(ST) Lp(B) K1 K2 Lp S LWA 

dB(A) dB(A) dB dB dB(A) m2 dB(A) 

125 30.6 30.7 1.3 1.7 27.6 18.3 40.2 

250 27.5 26.6 1.3 1.2 25.0 18.3 37.6 

500 23.1 19.1 1.3 1.7 20.1 18.3 32.7 

1000 23.0 20.8 1.3 1.5 20.2 18.3 32.8 

2000 20.2 17.7 1.3 2.0 16.8 18.3 29.5 

4000 14.8 13.6 1.3 1.3 12.2 18.3 24.8 

8000 12.2 11.1 1.3 0.0 10.9 18.3 23.5 

Summe 33.5 32.9 1.3 1.5 30.7 18.3 43.3 

Table 3.11: Indoor Unit: Rate capacity condition, operating point A7/W55 

Octav band f (Hz) 

Sound power level LWA according to EN ISO 3744 [5] 

L'p(ST) Lp(B) K1 K2 Lp S LWA 

dB(A) dB(A) dB dB dB(A) m2 dB(A) 

125 30.8 30.7 1.3 1.7 27.8 18.3 40.4 

250 26.8 26.6 1.3 1.2 24.4 18.3 37.0 

500 21.1 19.1 1.3 1.7 18.1 18.3 30.7 

1000 21.9 20.8 1.3 1.5 19.1 18.3 31.8 

2000 18.7 17.7 1.3 2.0 15.4 18.3 28.0 

4000 14.8 13.6 1.3 1.3 12.2 18.3 24.8 

8000 12.4 11.1 1.3 0.0 11.1 18.3 23.7 

Summe 33.2 32.9 1.3 1.5 30.3 18.3 43.0 
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Table 3.12: Indoor Unit: Standard rating conditions, operating point A7/W55 

Octav band f (Hz) 

Sound power level LWA according to EN ISO 3744 [5] 

L'p(ST) Lp(B) K1 K2 Lp S LWA 

dB(A) dB(A) dB dB dB(A) m2 dB(A) 

125 31.1 30.7 1.3 1.7 28.1 18.3 40.7 

250 28.9 26.6 1.3 1.2 26.4 18.3 39.0 

500 21.2 19.1 1.3 1.7 18.2 18.3 30.8 

1000 21.6 20.8 1.3 1.5 18.9 18.3 31.5 

2000 18.4 17.7 1.3 2.0 15.1 18.3 27.7 

4000 15.7 13.6 1.3 1.3 13.1 18.3 25.7 

8000 11.8 11.1 1.3 0.0 10.5 18.3 23.1 

Summe 33.9 32.9 1.3 1.5 31.1 18.3 43.7 
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4 Summary of results 

TUV Rheinland Energy GmbH was commissioned by Ferroli S.p.A. to determine the sound 

power level LWA emitted by Air Water Heat Pump Split Unit OMNIA UE 3.2.6 / OMNIA ST 3.2 

UI HI3 10 in accordance with EN ISO 12102-1 [4]. The measurements were performed on 

June 22nd and 23rd in the hybrid climatic Chamber C3 of Ferroli S.p.A. in San Bonifacio, Italy. 

For the operating modes A7/W35 and A7/W55 following sound power level was determined: 

Table 4.1: Overview of the determined sound power levels 

Operating Point Sound power level LWA in dB(A) depending on capacity condition 

Rate capacity a) Maximum rate b) 

Indoor Unit Outdoor Unit Indoor Unit Outdoor Unit 

A7W35  43 56 - - 

A7W55  43 57  44 58 

a)  Rate capacity condition according to EN 12102-1:2017, Annex A.4 [3]. 
b)  Maximum rate capacity condition according to EN 14511-2:2018 [9]. 

The sound power level of the outdoor Unit was determined in accordance with determined in 

accordance with EN ISO 3744 [5]. The standard deviation of the sound power level amounts 

to 1.5dB. At a confidence level of 95%, the real value of the A-rated sound power level lies in 

the interval of ±3 dB around the measured values. 

The sound power level of the outdoor Unit was determined in accordance with determined in 

accordance with EN ISO 3744 [5]. The determined value represent the upper limit of the 

sound power level of the noise source under test because the requirements for background 

noise specified in EN ISO 3744 [5] are not complied with. The real values of the A-rated 

sound power levels are at least 5 dB lower. 
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Annex 2: Measurement method according to DIN EN ISO 3744 

A2.1 Determination of the mean time-averaged sound pressure level 

For a measurement surface having microphone positions or traverses associated with une-

qual segment areas, the mean time-averaged sound pressure level from the array of micro-

phone positions over the measurement surface, for the chosen mode of operation of the 

noise source under test, shall be calculated using the following equation: 

 

where 

  

is the frequency-band or A-weighted time-averaged sound pressure level 
measured at the ith microphone position or ith microphone traverse with the 
noise source under test in operation, in decibels; 

 

 

is the area, in square metres, associated with the ith microphone position or 
ith microphone traverse; 

 

 

is the total area, in square metres, of the measurement surface 

; 

 

 

is the number of microphone positions or individual microphone traverses. 

 

The mean time-averaged sound pressure level of the background noise shall be calculated 

using the following equation: 

 

where 

  

is the time-averaged sound pressure level of the background noise meas-
ured at the ith microphone position, or ith microphone traverse, in decibels; 

 

 

is the area, in square metres, associated with the ith microphone position or 
ith microphone traverse; 

 

 

is the total area, in square metres, of the measurement surface 

; 

 

 

is the number of microphone positions or individual microphone traverses. 
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A2.2 Corrections for background noise K1 

The background noise correction K1 shall be calculated using the following equation: 

  dB 

where 

 -  
 

 

is the frequency-band or A-weighted time-averaged sound pressure level 
measured at the ith microphone position or ith microphone traverse with the 
noise source under test in operation, in decibels; 

 

  

is the time-averaged sound pressure level of the background noise meas-
ured at the ith microphone position, or ith microphone traverse, in decibels. 

If Lp > 15 dB, K1 is assumed to be zero and no correction for background noise shall be ap-

plied. 

Lp 

and corrections shall be applied. 

If Lp < 6 dB for one or more one-third-octave bands, the accuracy of the result(s) may be 

reduced and the value of K1 to be applied in the case of these bands is 1.3 dB. In this case, it 

shall be clearly stated in the text of the report, as well as in graphs or tables of results, that 

the data in such bands represent upper bounds to the sound power level of the noise source 

under test. 

 

 

A2.3 Criteria for environmental correction K2 

Measurements in accordance with DIN EN ISO 3744 [3] are only valid where the environ-

mental correction K2  4 dB. Annex A of DIN EN ISO 3744 specifies procedures for determin-

ing the magnitude of the environmental correction, K2, to account for deviations of the test 

environment from the ideal condition (free-field conditions). 

If the environmental correction K2 exceeds 4 dB, ISO 3743, ISO 3747, ISO 9614-1 or ISO 

9614-2 can be used for results of accuracy grade 2, or ISO 3746 can be used for results of 

accuracy grade 3. 

Environmental influences shall be evaluated by selecting one of two alternative procedures 

used to determine the magnitude of the environmental correction, K2. These procedures shall 

be used to determine if any undesired environmental influences are present and to qualify a 
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given measurement surface for an actual noise source under test in accordance with this 

International Standard. 

The first qualification test (absolute comparison test) is carried out with a reference sound 

source (RSS) and can be used outdoors and indoors. This is the preferred procedure for 

qualifying a test environment, particularly if data in frequency bands are required, and if the 

noise source under test can be removed from the test site. 

The second qualification test (method based on room absorption, see A.3) requires the de-

termination of the equivalent absorption area, A, of the test room, and is based on the as-

sumption that the room has approximately a cubic shape, is substantially empty, and that 

sound is absorbed at the room boundaries. 

A2.4 Calculation of surface time-averaged sound pressure levels 

The surface time-averaged sound pressure level, , shall be calculated by correcting the 

mean time-averaged sound pressure level, , for background noise K1 and for the influ-

ence of the test environment K2 using the following equation: 

 

 

 

A2.5 Calculation of sound power levels 

The sound power level for the meteorological conditions at the time and place of the test 

shall be calculated using the following equation: 

 

 dB 

where 
 

 

is the area, in square metres, of the measurement surface; 
 

 

1 m2 

Reduced atmospheric pressure or a temperature below 10 °C creates a bias in the sound 

power level. At altitudes greater than 500 m above sea level or temperatures below 10 °C the 

sound power levels, LWref,atm, corresponding to the reference static pressure 101.325 kPa and 

reference atmospheric temperature 23.0 °C shall be calculated in accordance with Annex G. 
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A2.6 Determination of the measurement uncertainty 

The uncertainties of sound power levels, u(LW), in decibels, and sound energy levels, u(LJ), in 

decibels, determined in accordance with this International Standard are estimated by the 

tot, in decibels: 

 

This total standard deviation is obtained using the modelling approach described in ISO/IEC 

Guide 98-3. This requires a mathematical model which in case of lack of knowledge can be 

replaced by results from measurements, including results from round robin tests. 

In this context this standard deviation is expressed by the standard deviation of reproducibil-

R0, in decibels, and the st omc, in decibels, describing 

the uncertainty due to the instability of the operating and mounting conditions of the source 

under test in accordance with: 

 

tot , the expanded measurement uncertainty U, in decibels, shall be calculated 

from: 

 U = k tot 

The expanded measurement uncertainty depends on the degree of confidence that is de-

sired. For a normal distribution of measured values, there is 95% confidence that the true 

value lies within the range (LW - U) to (LW + U), [or (LJ - U) to (LJ + U)]. This corresponds to a 

coverage factor of k = 2. 

If the purpose of determining the sound power level is to compare the result with a limit val-

ue, it can be more appropriate to apply the coverage factor for a one-sided normal distribu-

tion. In that case, the coverage factor k = 1.6 corresponds to a 95% confidence level. 
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Annex 3: Measurement method according to 9614-2 

The A-weighted sound intensity level has been measured according to DIN EN ISO 9614-2 

[8] on a measurement surface with a distance of 200 mm to the heat pump. The Measure-

ment surfaces were scanned by hand twice with the sound intensity microphone pair accord-

ing to 8.1 DIN EN ISO 9614-2 [8]. The scanning time was about 30 seconds per measure-

ment surface. The scanning was carried out at a speed of about 0.20 m/sec. The partial 

sound power is calculated for each frequency band and for each segment of the measuring 

surface according to the following equation: 

inii SIP  

where 

iP  The partial sound power of segment i; 

niI  is the signed magnitude of the segmentaverage normal sound intensity 
measured on the segment i of the measurement surface; 

iS  is the area of the segment i. 

The sound power level LW of the noise source is calculated in each frequency band accord-

ing to the following equation: 

N

i
iW PPL

1
0/log10  

where 

N  is the total number of segments of the measurement surface; 

iP  The partial sound power of segment i; as calculated above 

0P  is the reference sound power (=10-12 W) 

When
N

i
iP

1

 is negativ, the method of ISO 9614-2 is not applicable to this frequency band. 
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