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This report no. 24/023_3.v1 of the 16/04/2024 cancels and replaces the previous report no. 24/023_3 of the
15/04/24.
The applied corrections are:

— Added “Summary of results”, page 3;

The corrections are also identified with a sidebar.

Summary of results

Seasonal heating efficiency according to UNI EN 14825:2022.

Model VGE Eco Air M11-F3.R32.0

Serial number PPAL04022092927

Function Reversible

Typology Monobloc A/W

Climate Average

Temperature Low U
Rated heat output Prated kW 9.80
Seasonal space heating energy efficiency NsH % 176.8% | 6.8%
Seasonal COP SCOP 4.49 | 0.16
Seasonal COP in active mode SCOPon 4.49 | 0.16
Net Seasonal COP SCOPnet 4.53 | 0.16

Conformity verification to class A+++ of Table 2 of reg. EU 811/2013

ID Sample Seasonal heating PFA"/ % Conformity status
efficiency / %
176.8 30% PASS

VGE Eco Air M11-F3.R32.0 - s.n. PPAL04022092927
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1 Test sample

On 20/03/2024 the Customer delivered nr. 2 monobloc air-to-water heat pump. The laboratory has selected
the unit as identified below:

Table 1. Test samplet!

Monobloc unit

Manufacturer VGE

Type Monobloc reversible air-to-water heat pump
Model VGE Eco Air M11-F3.R32.0

Serial PPAL04022092927

Production year 2022

Power supply 400V/3Ph/50-60Hz

Refrigerant

Type of refrigerant R32
Refrigerant charge 1600 g
Working fluid (provided by Laboratory) Water

The laboratory proceeded to identify the sample with the identifier 24/023_M11_unit1.

Test results apply to the sample as received.
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2 Performed tests
The requested test has been assigned the following order number 24/023. The following tests were carried out.
The tests were executed in different days according to the following Table.

Table 2. Tests.

Denomination Standard Date Point Identification
number of test

Preliminary activities UNI EN 14511- 22/03/2024 N.A. N.A.

Unit installation 3:2022

ACTIVITY 1 UNI EN 14511- 22/03/2024 7/35 2121

Nominal performance 3:2022
in heating mode

ACTIVITY 2 UNI EN 03/04/2024 A 2129
.Season-al performance | 14825:2022 02/04/2024 B 2128
in heating mode
22/03/2024 C 2121
25/03/2024 D 2122
03/04/2024 E 2129

2.1 Activity 1 — Test in heating mode according to UNI EN 14511-
3:2022

For the measurement of the heating capacity the laboratory applied the direct method (liquid enthalpy).

The heating capacity is calculated according to the following equation:

q:-p- (Cp,out “Tou — Cpin * Ti)
3600 Equation 1

Dy =

Where:

- @y is the heating capacity, expressed in kW;
— qis the volumetric flow of the internal heat exchanger, expressed in m3/h;
- pisthe density, expressed in kg/m?3;

— cpis the specific heat, expressed in J/kgkK;

Report n. 24/023_3.vl
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— Tis the temperature, expressed in °C.

The thermodynamic properties of the water are defined as a function of the temperature according to the tables
of the “Perry’s Chamical Engineering Handbook, 7th Edition, 1997”.

The heating capacity and the power input are corrected to consider the presence of the liquid pumps and the
fan.

The corrections for the non-integrated liquid pumps are:

1—
COPTpy = - Apy-—— .
n Equation 2

q - Ap; _
Cortp,, = T Equation 3

where:

— g is the volumetric flow of the internal heat exchanger, expressed in m3/h;
— APiis the internal static pressure difference, expressed in Pascal;
— nis the efficiency of the pump calculated according to Annex F of UNI EN 14511-3:2022.

The coefficient of performance is calculated considering the corrections:

Py + corrp,,

COP =
Pr + COTTP o1 _pump Equation 4

2.2 Activity 2 — Test in heating mode according to UNI EN
14825:2022

The seasonal heating efficiency is calculated according to EN 14825:2022. The seasonal efficiency in heating,
expressed in % is calculated according to:

1
fsh = E $SCOP = Z F(l) Equazione 5

Qn
Que Equazione 6

SCOP =

Where:

Report n. 24/023_3.vl
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— CCis the coefficient for electricity generation efficiency, equal to 2.5;
— SCOP is the seasonal COP;

— F(i) are the correction factors, F(1) = 3% for the control temperature, (F2) = 5% for the water (or brine)
source;

— QHis the reference annual heating demand, expressed in in kWh;
— QHE is the annual energy consumption, expressed in kWh.
The reference annual heating demand is calculated according to:

Qy = Pdesign,h “Hyg Equation 7
Where:
- Pdesign,h is the design load, in kW;

— Hyg is the equivalent active mode hours for heating; defined in the Annex B of the standard.

The annual energy consumption is calculated as:

Qu
+ Hro " Pro + Hgp * Psg + Heg - Pex + Hopr * Porr

Qu = SCOP,, Equation 8

Where:
- QH is the reference annual heating demand, expressed in in kWh;

- HTO, HSB, HCK, HOFF are the number of hours in the thermostat off mode, standby mode, crankcase
heater mode e off mode as specified in the Annex B of the standard;

- Pro, Psg, Pk, Popr are the power inputs, expressed in kW;
- SCOP,, is the seasonal COP in active mode, expressed in kWh/kWh.

The seasonal COP in active mode is calculated according to:
j=1h; " [Pa(T})]

SC0Fon = Po(T;) — elbu(T,)
. n\1j) — ewou j .
T hy [ COPyn(T) + elbu(T]-)] Equation 9
n . ) — )
SCOPpe; = ity [Py (Tj) elbu(T;)] Equation 10

. Py(T;) — elbu(T))
=1 [T COP (T
Where:

— Tjis the bin temperature, expressed in °C;

— jis the number of bin;

Report n. 24/023_3.vl
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— mnis the total number of bins;

— Ph (Tj) is the heating loat at the Tj temperature of the j-th bin, expressed in kW;
— hjis the number of hours of the j-th bin at the temperature Tj;

— COPbin(Tj) is the COP of the j-th bin at the temperature Tj;

— elbu(Tyj) is the backup consumption of the j-th bin at the temperature T}.

The values of j, Tj, hj are defined in the Annex B of the standard.

The load of the j-th bin, Ph (Tj) is calculated as part load condition of the design capacity:
T; — 16
j

Py = Paesignp 7%
s Taesignn — 16 Equation 11

where:
— Tdesignh is the design temperature (-10°C for the average climate);
— Tjis the temperature of the j-th bin, in °C;

Pgesign,n is the design load, in kW;

The values of COP and capacity are defined for each bin by interpolation of the tested points defined in EN14825.
The part loads are obtained with a tolerance of +10% by modulating the compressor capacity. The COPbin is
calculated according to:

CR

CR+(1-Cy) Equation 12

COPyin = COPy £

where:
— COPd is the declared COP calculated from the part load measurements in the conditions A, B, C, D, E;
— CRis the ratio between the part load capacity and the declared capacity;

— Cdis the degradation coefficient (applied if CR<1), Cd is calculated for each point.
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3 Test equipment

The tests have been performed using the following instruments with valid calibration state.

Table 3. Test equipment.

Description

ID

Laboratory HPL Monitoring and Control System

AS10002

Air temperature and humidity E+E Elektronik 211
Temperature: -40:60°C
Humidity: 0-100%

T.TC1:ASO1 - 1D01134
T.TC1:AS02 - 1D01130
T.TC1:AS03 - 1D01131
T.TC1:AS04 - 1D01141

Temeprature - PT100 4 wires — class 1/5 DIN
-40:100°C

W.S53:TMO01 - 1D02045
W.S53:TM02 - 1D02046

Water differential pressure Endress Hauser Deltabar PMD55
pressure 0-500 mbar

W.US1:PMO1 - 1D01172

Water Flow rate Siemens SITRANS MAG 1100
flow 0-10 m3/h

W.SS3:FM01-1D02064

Power Analyser:
Vitrek PA900
3x SD module

ID02740
ID03036 +1D3037 + ID3038

Refrigerant pressure — Huba 520
0- 50 bar rel

T.TC1:PM10 - ID3090

Refrigerant temperature - PT100 4 wires — class 1/3 DIN
-40:150°C

T.TC1:TM04 - 1D3079
T.TC1:TM06 - I1D3081
T.TC1:TMO09 - ID3084

Ambient pressure
GHM GROUP — Greisinger GMUD-MP - S

The unit was installed in the chamber A1l of the Laboratory.

Report n. 24/023_3.vl
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Figure 1. Installation of the test sample.

4 Test Results

4.1 Activity 1 — Heating mode A/W unit according to UNI EN 14511-
3:2022

The following table presents the performance according to UNI EN 14511-3:2022 for the nominal point and for
the part load conditions as defined by UNI EN 14825:2022.

The measurement of the condensation pressure was not available due to the impossibility of installing the
sensor.
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T117-HPL Test report_r2, 04/08/2023 10/15



\\\‘\\‘.l'l'”'/;,

NN

eurac SN

== S ACCREDIA '\
f,/ e L'ENTE ITALIANO DI ACCREDITAMENTO

research T

oo BN

LAB N° 1785L

Table 4. Test results according to UNI EN 14511-3:2022 for A/W units in heating mode.

| [Nom |E A |B lc |p
Outdoor heat exchanger
Air temperature, dry bulb °C 7.33 -10.10 -7.01 2.00 7.13 12.04
Air temperature, wet bulb °C 6.07 0.00 -8.20 0.80 6.12 11.14
Relative humidity % 87.82 73.90 68.85 79.98 88.52 90.57
Atmospheric pressure Pa 98919 98956 | 98797 98522 | 98702 97765
Indoor heat exchanger
Air temperature, dry bulb °C 7.44 -10.10 -6.94 2.08 7.23 12.04
Liquid inlet temperature °C 30.17 30.64 29.80 27.40 24.94 21.59
Liquid outlet temperature °C 35.15 34.88 33.99 30.11 27.07 24.00
Temperature difference K 4.98 4.25 4.19 2.72 2.13 2.42
Flow rate m3/h 1.65 1.65 1.65 1.65 1.65 1.65
Static pressure difference mbar 124 123 124 126 127 129
Total capacity kw 9.45 8.07 7.97 5.16 4.05 4.60
Pump corrections kW 0.03 0.03 0.03 0.03 0.03 0.03
Electrical Quantities
Voltage Vv 229.9 229.90 230.0 230.5 230.9 230.9
Current A 3.69 4.76 4.48 2.15 1.36 1.11
Total eletrical power input kW 2.10 2.76 2.55 1.16 0.71 0.58
Power input correction kW 0.03 0.03 0.03 0.03 0.03 0.03
Refrigerant circuit
Compressor frequency? Hz 72 90 86 45 30 30
EEV Main! step 221 149 150 149 120 160
EEV Assistance?! step 73 84 72 30 20 0
Fan! rpm 500 900 900 750 600 600
Condensing pressure bar abs n.a. n.a. n.a. n.a. n.a. n.a.
Evaporating pressure bar abs 7.3 4.2 4.4 7.0 8.4 9.5
Discharge temperature °C 68.8 62.2 62.7 60.0 53.6 43.7
Liquid temperature °C 33.0 30.9 30.2 27.8 25.4 22.4
Bubble point temperature °C 0.0 -15.5 -14.6 -2.4 4.8 9.3
Effective electrical power input kW 2.14 2.79 2.58 1.19 0.74 0.61
Effective capacity in heating kW 9.48 8.10 7.99 5.19 4.08 4.63
cop kW/kw 4.44 291 3.09 4.35 5.51 7.60
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4.2 Activity 2 — Heating mode A/W unit according to UNI EN

14825:2022

Table 5. Test results according to UNI EN 14825:2022.

Model VGE Eco Air M11-F3.R32.0
Serial number PPAL04022092927
Function Reversible
Typology A/W
Climate Average
Temperature Low U
Rated heat output Prated kW 9.80
Seasonal space heating energy efficiency NsH % 176.8% | 6.8%
Seasonal COP SCOP 449 | 0.16
Seasonal COP in active mode SCOPon 4.49 | 0.16
Seasonal COP net SCOPnet 453 | 0.16
Design temperature Tdesignh °C -10
Bivalent temperature Thiv °C -7
Operation limit temperature TOL °C -10
Tj=-7°C Pdh_A kW 7.99 | 0.29
E::E:;tl tc?::;::/ for | limate Ti= 2:c Pdh_B | kw 519 | 0.28
conditions 20°C and (average, Tj=7°C Pdh_C kW 4.08 | 0.28
outdoor temperature Zﬁ"l;’zre)r or Tj=12°C Pdh D | kw 463 | 0.28
Tj T; = bivalent temp. Pdh_F kw 7.99 | 0.29
T;= operation limit Pdh_E kw 8.10 | 0.32
Tj=-7°C COP4_A - 3.09 | 0.06
Declared coeffic ot . Tj=2°C COP4_B - 435 | 0.12
neating at indoor conditions 20-Cand | 127 COPoC | - 551 | 020
outdoor temperature T; Tj=12°C COPq¢_D N 7.60 | 0.25
T;= bivalent temp. COPq4_F - 3.09 | 0.06
T;= operation limit COP4_E - 2.91 | 0.06
Tj=-7°C Cdh_A - 1.00
Tj=2°C Cdh_B - 0.99
Degradation coefficient Tj=7°C Cdh_C - 0.98
Tj=12°C Cdh_D - 0.98
Tj= bivalent temp. Cdh_F - 1.00
Report n. 24/023_3.vl
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Tj= operation limit Cdh_E - 1.00

Off mode Porr w 11 1
Power input in modes other than active Thermostat-off mode Pro w 0 4
mode Standby mode Psg w 11 1

Crankcase heater mode | Pcx W 0 0
Supplementary heater Type of energy input Electric

Capacity control Variable
50ther items QH kWh 13106 0

Annual energy Qe kWh 4505 44

Reported uncertainties represent expanded uncertainties expressed at approximately the 95% confidence level
using a coverage factor of k = 2.

5 Measurement Uncertainty

The uncertainty values of the results are expressed with a level of confidence of approximately 95% using a
coverage factor k=2, as indicated in the Table.
Table 6. Uncertainty values of measurements

Measurements Uncertainty
Fluid inlet temperature 0.10°C
Fluid outlet temperature 0.10°C
Fluid Temperature difference 0.14 K
Fluid volumetric flow rate 1%
Fluid internal static pressure difference 5 mbar
Environmental pressure 100 Pa
Air temperature, dry bulb 0.2°C
Air temperature, wet bulb 0.3°C
Current 0.2%
Voltage 0.2%
Electric power 0.5%
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The conformity verification considers the limits of Table 2 of reg. EU 811/2013 for the class A+++

Table 2

Seasonal space heating energy efficiency classes of low-temperature heat pumps and heat pump space heaters

for low-temperature application

Seasonal space heating energy efficiency class Seasonal space heating energy efficiency 1, in %
At ;2175
A" 150 < 1, <175
A 123 < 1, <150
A 1151, <123
B 107 < 1, <115
C 100 < 7, <107
D 61 <1, <100
E 59 <1, <61
F 551, <59
G f; <95
Source: Reg. EU 811/2013.
— Class A+++
— Specification area: unilateral with lower limit 175 %
— Accepted level of risk: 50%
— Decision rule: binary
6.2 Conformity statement
ID Sample Seasonal heating efficiency / PFA"/ % Conformity status
%
VGE Eco Air M11-F3.R32.0 - s.n. 176.8 30% PASS

PPAL04022092927
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1ldentify information provided by client, for which the Laboratory declines responsibility.

* PFA: Probability of False Acceptance
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