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Product: Outdoor Alr/Water Heat pump

Type designation: Tivano split 12kW

Customer: LARS Andrze] Szymanski
ul. Swierkowa 14
G4-320 Niepruszewo
FOLAND
Company ID No.: 008271431

Manufacturer: LARS Andrzej Szymarisk|
ul. Swierkowa 14
64-320 Niepruszewo

POLAND
Report issue date: 2025-01-13
Distribution list: 1% copy to the SZU, s.p.

1% copy to the Customer

This document may be m;:fiﬂd inits enureiy without written consent of the SZU. Parlial r:oﬁés are subject to
approval. The resulls of the tests and verifications shall relate only to the products tested as received or presented.
The testing laboratory is nol responsible for the data provided by the customer specified in the report. )*
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l. Description of product tested

The Heat pump Tivano split 12kW supplied by the company LARS Andrzej Szymanski is structurally
adapted to operate in airfwater system. Device is divided to the outdoor unit TIVANO-12KW, placed outside
an a pedestal and an indoor unit HYDRONIC-12KW. Outdoor and indoor units are connected by copper piping
and electrical wires. Refrigerant R32 is used with charge 3.1kg. Power supply is a one-phase. Heat pump is
able to work in heating and cooling mode. Heat pump is working with variable flow rate.

Main components of the outdoor unit TIVANO-12ZKW:

- Serial number SFFOWDNBMFKOG40004 11

- Cubold shape with dimensions 930 = 390 = 800 mm (W = D = H)

- Frame and casing made of varnished stesl sheets

- Evaporator 3 rows:
- |-shaped evaporator, 1 row, dimensions 580 * 20 % 770 mm (W = D % H), spacing 1.6 mm
- L-shaped evaporator, 2 rows, dimensions 970 * 20 * 770 mm (W » D = H), spacing 1.6 mm

- Plaie condenser GCHY Fin-tube-type

- Compressor GMCC EKTF310D43UMT

- Refrigerant R32 (3.1kg)

- Oll separator Heran

- Expansion valve Sanhua TS620C21

- d-way reversing valve Dunan DSF-9AG

- Suction accumulator Dongguan Qingxin'an Refrigeratior Fittings Co., Lid

- Refrigerant accumulator

- Axlal fan @550 mm Langd!

- Fan motor Lifeng

- Temperature sensar

- Refrigerant pipes

Main components of the indoor unit HYDRONIC-12KW:
- Serlal number SFFRSDNEMFMOB6000481

- Guboid shape with dimenslons 420 = 340 = 810 mm (W = D = H)
- Frame and casing made of varnished stesl

- Electric backup heater

- Circulation pump SHIMGE

- 3-way valve

- Expansion tank

- Display

- Control unit Lytran

- Regulation

- Temperature sensor

- Software GCHV

- Flow switch

S-E02T-0000T2v2
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Heat pump Tivano split 12kW — outdoor unit
— Back view —

Heal pump Tivano split 12kW — outdoor unit
— Front view —
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Heat pump Tivano split 12kW — outdoor unit Heat pump Tivano split 12kW — indoor unit
— Without cover — — Labal -
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Heat pump Tivano split 12kW — indoor unit
— With cover —

l[l. Sample tested
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Heat pump Tivano split 12kW — indoor unit
— Without cover —

SZUreg.no. Product name Date of submission
1212.24.39716.001 Tivano split 12 kKW 2024-03-20
1212.24.39717.001 2024-03-20

The visual inspection, tests and verification were carried out by Ing. Alexandr Jordanov at the test station of

sZU, s.p.

The tests were performed using measuring and testing equipment with valid calibration.

Measuring and test equipment:

No. Description Inventory number
1 Electrical energy meter 022370/

2 | Digital walt meter MaR01/EMO1
3. B Flow meter Krohine Optiflux 022370/6

4, Barometer 022370/7

5. Differential pressure gauge o MaR01_TI

6. Temperature-humidity meter HC2-1C305 022370/10

i Temperature-humidity meter HC2-1C305 022370/12

8. Thermometers 022370113

SP-EIR1-000012 v
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IV. Methods, results of tests and verifications
a Test
Mo. | Test objective Reqguirement | Method of test Documentation evah_:atu_ml
verification
CSN EN 14511-2:2023 |,
1. Iﬁalb.ng_; conditions - ESN EN 14511-3-2023 Page No, 8 X
Seasonal performance
, |lests and  SCOP ~ CSN EN 14511-3:2023 |, 0 o 4e .
" | calculation - Low CSN EN 14825:2023 g :
temperature application
Seasonal performance &
tests and SCOP SN EN 14511-3:2023
3. calculation — Medium - CSN EN 148252023 Page No. 16-22 X
temperature application
*! Evaluation / statement of conformity:
+...... Requirement fulfilled 0 ......Not applicable
Halliwad Requirement not fulfilled X.......Not evaluated

SR-DOZ 1000012 v2 1
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Measured quantity Unit Uncertainty of Evaluation
measurement

Liguid

- temperature difference {dT) [K] +0.15K fulfilled

- temperature inlet/outlst [*C] 015K fulfilled

- volume flow [m3fs] +1% fulfilled

; ; =1 kPa (Ap = 20 kPa) or +

- static pressure differencea [kPa] 5% (Ap > 20 kPa) fulfilled
Alr

- dry bulb temperature [FC] 02K fulfilled

- wet bulb temperalure [*C] 0.4 K fulfilled

- volume flow [m3is] +5% not applisd

- tH5Pa(Ap=100Pa)orth ;

- static pressure difference [Pa] % (Ap > 100 Pa) not applied
Refrigeranl -

- pressure at compressor oullet [kPa] +1% hot applied

- termnperature [*C] +05K not applied
Concentration {in volume)

- heat transfer medium [%e] +2 not related
Electrical quantities

- glectric powear W] 1% fulfilted

- voltage [v] +0.5% fulfilled

- currant Al +0.5% fulfilled

- glactric enargy [K¥Vh] 1% not applied
Compressor rotational speed [min-1] +0.5% nol applled
The heating or cocling capacities measured on the liguld side shall be determined
within a maximum uncertainty of 5 % independent of the fulfilled
Individual uncertainties of measurement including the uncertainties on the propertiss
of fluids,

Note:

The stated extended measurement uncertainties are calculated as a factor of the measurement uncertainty
and the extension cosfficient k=2, corresponding to the coverage certainty of 95% as regards standard

classification.

If & statement of conformily is provided, the decision rule pursuant to ILAC-GB:09/2019, Art. 4.2.1 - binary
statement for the simple acceptance rule shall apply.

Comment to abbreviated marking: e.g. AY/W35

A (air) 7 (input air, dry-bulb temperature in *C) / W (water), 35 (output heating water temperature in °C)

SP-202 1000012 w2 1
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Rating conditions

procedure;

Exact name of the test|1.37*- Tests of leakage, pressure resistance, thermal and technical
parameters, combustion efficiency, safety functions

Test method:

Sample tested:

CSN EN 14511-2:2023, CSN EN 14511-3:2023

Heat pump Tivano split 12kW

see Chapter lll

Measuring equipment used:;

Specificalion of the assessment condition ATIW35 ATIWS55
Date of testing 2024-12-04 2024-12-04

Transient test procedure YES | NO NO MO
Average defrost time of 1 cycle [min] = =
Average time of 1 cycle [min] = =
Calculation time [min] 70.0 70.0
Output heating water — temperature calculation °Cl 35.00 55.08
Input heating water — temperature calculation [°C] 30.01 47.02
Output heating water temperature [°C] 35.00 55.08
Input heating water temperature [FC] 30.01 47.02
Air temperaiure — dry bulb temperature [FC] 6.85 B6.81
Air temperature — wet bulb temperature [FC] 5.95 5.09
Relative humidity [%] 88.02 89.03
Barometric prassure [kPa] 99.477 99.271
Ambient temperature [*C} 20.13 20.70
Secondary circuil pressure difference [kPa] 42.811 78.797
Efficiency of the secondary liquid pump [-] 0.318 0.318
Volume flow rate of heating water [m*h7] 2.0404 1.1041
Density of heating water [kg: m] 894.0 085.8
Specific heat capacity of healing water [kJ-kg' K] 4175 4.179
Voltage v] 230.98 230.55
Total current [A] 13.04 19.11
Overall power input (kW) 2.974 4.361
Capacily correction of gec. liguid pump W] 52.000 51.878
Power input correction of sec. liquid pump [W] 76.26 76.04
Heating capacity — heating water [kW] 11.729 10.218
Corrected heating capacity — heating water [kW] 11.677 10.167
Uncertainty of correcled heating capacity [KW] + 0.200 +0.109
Effective electric power input [kW] 2.897 4.285
COP [-] 4.030 2.373
Uncertainty of COP -] + 0.069 + 0.026
Control settings [Hz] 68 68
Circulation pump setlings — healing waler [] 3 3

SR-Z021-000012 v2.1
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Test objective: Sea@ngl parformance tests and SCOP calculation — Low temperature
. application
Exact name of the test|1.37*-Tests of leakage, pressure resistance, thermal and technical
procedure: parameters, combustion efficiency, safety functions
Test method: CSN EN 14511-3:2023, CSN EN 14825:2023
Sample tested: Heat pump Tivano split 12kW
Measuring equipment used: | see Chapler Il
Design | Alr [ water — splil
Temperalure application Low (roference waler temperature 35 "C)
Conditions Reference healing season Average
specification Outlet water temparature - indoor heal exchanger | Variable
%CSGFTEEQ w® Compressor spead control Variable
14825:2023 Alr flow rate — primary circuit Variable
Waler flow rate — secondary circuit Varlable
Seasonal  space Average Ns 155.5 i
heating energy | Heating | Warmer Mz - %
afficiency Coldar ne = %
Seasonal efficiency Average SCOP 3.96 =
%‘;ﬁ roing 1o gn | Healing Warmer SCOP - -
14825:2023 Colder SCoP - -
Coaling Yes
Function , Referance | Average L
Heating |Yes |healing Warmer -
season Colder -
Cooling Pusigne — kW
: Average Puesigrn 10.23 kW
Full heating load Heating Tiaragt - — o
Colder Pdestgnh - kW
. Average Tivateri =F <
E:niﬂzrrgtures Heallng | Warmer Thivatant - *C
Colder Thalvatort - "C
Averags TOL -10 2
g’:ﬁ;:“rmm{: i o Heallng | Warmer TOL = C
Colder TOL - C
Seasonal powaer | Cooling Qe - kWh
consumplion Average Que 5333 kWh
E';Scﬁrgﬂg 9 Heating | Warmer Que = KWh
14825:2023 Colder Cliic - kWh
Off moda Porp 7.3 W
: . | Thermosiat off mode Pro 31.4 W
Modes other than .aclive mode Standby mode e =3 W
Crankcase heater mode Pex 0.2 W

SP-2021-000012 V27T
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Calculation of SCOP according to CSN EN 14825:2023:

Number of hours used for calculation of reference SCOP (Annex B — Table B. 2, B. 3)
- For reversible heat pumps and reference healing season A" = average

Hie 2066 [hl
Hro 178 il
Hsg 0 [hl
Hex 178 [h]
Horr 0 [h]
Measured data:

Pro 0.0314 [kW]
Pse 0.0073 (kW]
Pex 0.0002 kW]
Porr 0.0073 [kW]
Puasignh 10.23 [kW]
SCOPon 3.97 [-]
Cosfflcient and correction:

Fi1) 3 [9%]
Fi{2) 0 [55]
CC 25 -]

Calculation of SCOP:

7.3 Calculation of the reference annual heating demand (Qx)

Qi = Paasigan - Hue [kKWh]
Qn = 10,23 - 2066 = 21127 [kWh]

7.4 Calculation of the annual electricily consumption (Cug)
Qe = Qu / SCOPas + Hyo  Pro + Hse - Pse + Hek - Pok + Horr - Porre [kWh]
Que=21127 /397 + 178 - 0.0314 + 0 - 0.0073 + 178 - 0.0002 + 0 - 0.0073 = 5333 [kWh]

7.2 General formula for calculation of reference SCOP
SCOP =Qu/ Que H
SCOP = 21127/ 5333 = 3.96 =l

7.1 Calculation of the seasonal space heating efficiency s
ZF(i)= F(1) + F{2)

IF=003+0=003

n:=1/CC- SCOP - ZF(i)

ns (A)=1(1/2.5)3.96-0.03 = 1.555

| e A B
e e et et

SP-2021-000012 v2.1




@ szu

Strojirensky zkusebnl Gstav, s.p.
Testing Laboratory 1045.1
Workplace Brmo, Hudcova 424/56h, 621 00
Test Report 39-17852/2/T

Page 11/ 35

Temperature level

Low

(reference water temperature 35 °C)

Reference healting season

A = average (Toesionn =-10 °C)

Assessmeant conditlon A, Thiv (F) B C
Specification of the assessmernt condition A-TIW34 AZ/W30 ATIW2T
Date of testing 2024-12-03 | 2024-12-12 | 2024-12-12

Transient test procedure YES /[ NO YES YES NO
Average defrost time of 1 cycle [min] 4.3 3.7 —
Average time of 1 cycle [min] 145.4 123.8 -
Calculation time [min] 145.4 123.8 70.0
Outpul heating water — temperature calculation [°C] 33.69 29.60 27.04
Input heating water — temperature calculation [*C] 28.95 24.95 22.27
Output heating water temperature ["C] 34.09 30.03 27.04
Input heating water temperature [*'C] 2010 25.03 2227
Air temperature — dry bulb temperature [°C] 7AT 1.80 6.87
Air temperature — wel bulb temperalure [*C] -8.12 0.96 5.94
Relative humidity [%] 76.05 84.66 B7.57
Barometric pressure [kPa] 98.755 099.822 89.775
Ambilent lemperalure [°C] 20.62 18.72 19.61
Secondary circuit pressure difference [kPa] 57.280 78.607 83.207
Efficiency of the secondary liquid pump [-] 0.326 0.316 0.271
Vaolume flow rate of heating water [m&h] 1.6640 1.0822 0.6495
Densily of heating water [kg-md) 994.4 995.6 996.4
Specific heat capacily of heating water [kd-ka'-K-1 4175 4176 4177
Voltage V] 230.66 230.70 230.85
Total current [A] 16.13 7.6 3.73
Overall power inpul [kW] 3.678 1.576 0.7
Capacily correction of sec. liguid pump W] 54 687 51180 40.427
Power input correction of sec. liquid pump W] 81.14 74.78 55.44
Heating capacity — heating water (kW] 9.101 5.699 3.574
Corrected heating capaclty — heatlng water [kW] 9.046 5.648 3.534
Uncertainty of corrected heating capacity (kW] + (0.164 + 0,107 + 0.064
Effective electric power input [kW] 3.597 1.502 0.646
COP [-] 2.515 3.762 5.473
Uncertainty of COP [-] + 0.046 +0.072 +0.107
Control settings [Hz] 82 39 22
Circulation pump settings — heating water [ 3 3 3

SP-ROET-D008T 2 w2 A
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Temperature level

Low

(reference water temperature 35 °C)

Reference healing season

A = average (Tdesgn = -10 °C)

Assessment condition D TOL (E)
Specification of the assessment condition A12/W26.06 A-10/W35
Date of testing 2024-12-13 2024-12-17

Trangient test procedure YES [ NO MO YES
Average defrost time of 1 cycle [min] = 4.4
Average lime of 1 cycle [min] — 135.9
Calculation time [min] 70.0 135.9
QOutput heating water — temperature calculalion ["C] 28.10 34.71
Input heating water — temperature calculation [*C] 22.47 29.94
Cutput heating water temperature ["C] 26.10 35.02
Input heating water temperature [*C] 2247 30.01
Air temperature — dry bulb temperature [7C] 11.91 -10.26
Alr tamperature — wet bulb temperature [°C] 10.87 -11.16
Relative humidity [%] 88.48 7210
Barometric pressure [kPa] 89.805 09.461
Ambient temperature [°C] 19.91 19.80
Secondary clreull prassure difference [kPa] 83.093 G1.924
Efficiency of the secondary liquid pump [-] 0.270 0.331
Volume flow rate of heating water [m*-h1] 0.6479 1.6247
Density of heating water [kg-m¥] 996.6 994.0
Specific heal capacity of heating water [kd-kg - K1) 4177 4175
Voltage V] 230.92 230.73
Total current [A] 2.78 17.56
Overall power input [kW] 0.474 3.999
Capacity correction of sec. liquid pump (W] 40.344 56.382
Power inpul correction of sec. liquld pump W] 55.30 84.21
Heating capacity — heating water [kW] 2711 9.008
Corrected heating capacity — heating water [kW] 2.671 8.951
Uncerlainty of corrected heating capacity [KW] + (.064 + 0,160
Effective electric power input [kW] 0.418 3.915
COP [-] 6.384 2.287
Uncertainty of COP -] + (0.167 + 0.041
Control settings [Hz] 17 a0
Circulation pump setlings — heating water [-] 3 3

SP-207 100007 v d
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Data for SCOP calculation
- Low temperature application {reference water temperature 35 "C)
- Reference heating season A" —average
Ouldoor |ndoor
heat heat Efi. powst
exchanger | oxchanger | pajoad | Part | DC Declared | Sora 3t . COPbin | Input of
Outlet ratic loadd capacily eclwet [degrafiationn| R Compressar
Cutdaor water capacly | coefficient off stule
air inlet | temparatu
=] o
[*C] [*C] (%] | [kW] [kW] -l - -] (kW]

A -7 34.00 88.46 | 9.05 2.046 2.515 0.2900 1.00 | 2.515 -

B 2 30.00 53.85 | 5.51 5.648 3.762 0.900 1.00 | 3.762 -

C 7 27.00 3462 | 3.54 3.534 5.473 0.900 1.00 | 5473 -

D 12 26.06 15.38 | 1.57 2671 6.384 0925 | 059 | 6066 | 0.0314
TOL (E) =10 35.00 | 10000 [ 1023 8.051 2.287 0.900 1.00 | 2.287 -
Thiv (F) -7 34.00 88.46 | 9.05 9046 25158 0.900 1.00 | 2515 -

Adaption of water temperature — according to CSN EN 14825:2023, Annex E
- Low temperature application (reference water temperature 35 °C)
- Reference season ,A'— average
- Condition D
- Variable waler flow rate — secondary circuit
General formulas and derivation:
tmﬂlat. average — tInJI:IL capacity los % { tm-uer. Capiily o] = 1 Inded, capagity 1es] } ' CH [E‘C]
t outtet, averane = t iniet, capaciy et + ( At ) - CR e
b cutiet, average = T outiar, capacty test - At + At - CR C
{ cutlat, capacity test = 1 outlet, average + Al - At - CR [ i:::]

For variable flow:

At=35

CR - At = Part load / Declared capacity - 5
t outiet, capacity test, variable fiow = t cutlat, average 5 - Part load / Declared uapauity ¢ 5

Measured data:

towtlet, AVETEQE

Declared capacity

Declared capacily stendard rating condition 87035

Part load

Calculation of water temperature
b cutier, capacity test, variasls flow = 24 + 5 — 157/ 2,671+ 5 = 26.06

Calculation SCOP, SCOPan, SCOP e
Low temperature application (reference water temperature 35 °C)

24.00
2671

1.57

[*Cl]
[kW]
[kWW]
(kW]

["Ci

50-202-000012 2.1
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- Referance heating season A" — average
) ﬂl":;?:r Partlogd | HEat | Gapacity :::: Resistive| Annual | oo | Annual Annual | Net annual sr:::.ltar
|y MO Crato ) R ST e [ ebatmn | hoat | 0 | demand | nout | copaciy | B
bulb) fncludi fnput
I 1 [ PhiT]) elbufT)) Blﬂi‘m CE]T ':1-'5]'; z::::: “, :l{:i} ] "’12';""":;
albu{Tj}}
H | el | om | B oWl | mwl | oW1 | mowl | ewn) | mwn | pewn (kWh] | W]
TOLIE) | 21 =10 1 100,00 10.23 8.95 B.95 1.27 1.27 229 10 5 ] 4
22 4 25 | o615 983 fon 608 0.85 2125 2.36 246 116 225 g5
23 i} 73 | D231 B.A4 a.01 ao1 | o042 877 244 27 a5 207 b5
Thﬁ"iﬂ 24 = 24 | 8848 .05 5.05 9.05 000 0.00 252 217 86 217 L
25 £ 27 84,67 B.65 B.6¥ B85 000 0.00 285 234 B8 234 B8
26 5 68 | 8077 B.26 8.29 826 0.00 000 274 662 201 562 201
27 -4 91 | 7e42 7.67 741 7.87 0.00 0.00 293 716 244 716 244
26 -3 ga | 7ape 747 7.54 747 0.00 0.00 .07 BES 27 865 27
2 2 185 | 6923 7.08 7.18 7.08 0.00 0.00 331 1168 o4 168 | 364
a0 -1 173 | 538 | 60 678 .89 0.00 0,00 3.35 1157 346 1157 346
3 o 240 | B1.54 6.29 .40 .29 0.00 0.00 3.48 1510 a3 | w0 433
3z 1 280 _5?.69 580 6,03 580 000 0.0 62 1652 456 1852 A58
B Ek) 2 320 | 5388 551 5.65 551 0.00 0.00 3.78 1762 468 1762 468
34 3 357 50.00 511 523 511 0,060 0.0 4,10 1825 445 1825 445
a8 4 I56 | 46,15 472 4.80 172 000 0.0g 4.45 16E0 378 1680 378
36 o 303 42,31 4,33 4,38 433 0.00 0.0 4,74 131 274 131 274
ar 6 230 | 3848 393 3.06 393 0.00 0.00 513 1205 263 1208 253
C 38 7 326 | 34.62 2.54 2.53 3.53 0.00 0.00 547 1154 214 1154 214
a9 i 348 | 3097 315 3.36 315 0.00 0.00 5.53 1035 106 1095 196
a0 g 335 | 2602 2,75 310 275 0.00 0.00 5.71 G2z 162 922 162
4 10 415 | 2308 2736 302 2.36 0.00 .00 583 743 gz | 743 128
42 " 215 | 123 197 2.84 197 | 000 0.00 5.95 423 71 423 71
D 43 12 169 15.38 1.57 267 1.57 0.60 0.00 6.07 266 44 268 44
A 13 151 | 154 118 250 118 0,00 0.0 6,18 178 29 178 29
45 14 W05 | 769 079 733 0.79 000 0.00 6.30 B3 13 (%] 1
i 46 15 74 j 385 039 215 0,39 0,00 0.00 642 29 5 29 5
3 4310 3 21123 5327 21081 5294
[scopon | ser  [scoenet | sse
SCOP 3.96

SP-F021-000012 w21
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Parl load performance diagram
- Low lemperature application (reference walter temperature 35 °C)

- Reference healing season A" — average

Part load and HP declared capacity depending on ambient

temperature
120 B,00
LERY]
=
= 80
=
k=
&
S 6n w
% o
- 8
&
3 a0
=
g
fa
]
o0
-0 -5 o 5 10 15
Outdoor temperature [°C)
e Part load (kW] ~Part load higher tolerance [KW]  =—Part load lower tolerance kW]
e (Y farend capragity [KW] s COP mieasured <] COP at part foad [-]

SP-2000-000012 v A
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. Seasonal performance tests and SCOP calculaton — Medium |
E&t opjective: _ temperature application
Exact name of the test|1.37°-Tests of leakage, pressure resistance, thermal and technical
procedure: parameters, combustion efficiency, safety functions
Test method: CSN EN 14511-3:2023, CSN EN 14825:2023
Sample tested: Heat pump Tivano split 12kW
Measuring equipment used: |see Chapter ||
Design | Air / water — split
Temperalure application g;edél;m (refarence water temperature
Canc_flilan_a. Reference heating season Average
specification ot = P m :
according to utlet water temperature - indoor heat exchanger | Variahlo
C8N EN | Compressor speed conirol Variablo
14825:2023 Air flow rate — primary circuit \Yariable
Water flow rate — secondary circuit \ariable
Seasonal space Average Me 114.3 1
healing energy | Healing | Warmer E - %o
efficiency Colder ne E %
Seasonal efficiency Average SCOP 2.93 -
according to
&SN EN Heating | Warmer SCOP = —
14826:2023 Colder SCOP = —
Cooling Yos
Ave
Function Reference s Ko
Healing |Yes |heating Warmer =
BHoBON Colder =
Cocling Paesygne - kW
Average Paesigon 9.66 kW
Full heating load
g Heating Warmer Pugsigon = kW
Coldor Pesignh - kv
" Average Thivsien il ‘c
ivalen ,,
lemperalures Heallng | Warmer Thinvetant - C
Colder Thivalen - G
Average TOL =10 "C
Operation lirnit v
temperalurés Heafing | Warmer TOL - c
Colder TOL - C
Seasonal power | Cooling e i EWH
consumption Average Chue GEOT kWh
according lo )
GSNEN Heating | Warmer Qe - EWh
14825:2023 Colder Ce = kWh
Off mode Paorr 7.3 W
Modes other than aclive mode” Tagrmosiat off Higee Fig .4 L
Standby mode Psu 7.3 W
Crankcass heater mode Pok 0.2 W

SP202 1000012 w2 d
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Calculation of SCOP according to CSN EN 14825:2023:

Strojirensky zkufehnl Gstav, s.p.

Testing Laboratory 1045.1

Workplace Brmo, Hudcova 424/560, 621 00
Test Repord 39-17652/2/T

Number of hours used for calculation of reference SCOP (Annex B — Table B. 2, B. 3)
- For reversible heat pumps and reference heating season A” = average

Hue 2066
Hro 178
Hse 4]

Hex 178
Horr a
Measured data;

Fro 0.0314
Pse 0.0073
Pck 0.0002
Porr 0.0073
Pduslgull 9.66

SCOPon 2.04

Coefficlent and correction;

F{1) 3
F(2) 0
cC 2.5

Calculation of SCOP:

7.3 Calculation of the reference annual healing demand (Qx)

[h]
[h]
(h]
(h]
[hi

[kW]
[KW]
[KW]
[kW]
[kW]
-]

[%]
[%]
-

O = Poeagnh + Hue [kWh]
Qy = 9.66 - 2086 = 19964 [kWh]
7.4 Calculation of the annual electricily consumption (Qxe)

Que = Qn / SCOPui + Hro - Pro + Hse - Pss + Hox * Pex + Hosr + Pore [kKWh]

Que=19964 /294 + 178 - 0.0314 + 0 - 0.0073 + 178 - 0.0002 + 0 - 0.0073 = 6807 [kWh]

7.2 General formula for calculation of reference SCOP

SCOP=0n/ e
SCOP = 10964 / 6807 = 293

7.1 Calculation of the seasonal space heating efficiency ns

IF(i) = F(1) + F(2)
5F=0.03+0=0.03
ne=1/CC - SCOP - XF(i)

ns (A)=(1/2.5)-2.93-0.03=1.143

Page 17/ 35
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Temperature level

Medium

(reference water temperature 55 °C)

Reference heating season

A = average (Tdezignn = -10 °C)

Assessmant condition A, Thiv (F) B G
Specification of the assessment condition A-TIWS2 A2/WA42 ATIW36
Date of testing 2024-12-05 | 2024-12-11 | 2024-12-11

Transient test procedure YES /NO NO YES NO
Average defrost time of 1 cycle [min] = 3.9 -
Average time of 1 cycle [min] 2 123.9 -
Calculation time [min] 70.0 123.9 70,0
Qutput healing water — temperature calculation [°'C] 51.98 41,35 36.00
Input heating water — temperature calculation ["C] 43.98 33.93 31.39
Output heating water temperature [°Cl 51.88 41.84 36.00
Input healing water temperalure [*C] 43.98 33.97 31.39
Air temperature — dry bulb temperature [°C] -7.22 1.86 6.89
Air temperature — wet bulb temperalure ["C] -8.16 0.88 5.80
Relative humidity [%6] 76.11 83.87 B86.77
Barometric pressure [kPa] 99,195 99.523 99.6527
Ambient temperature [°C] 19.80 19.50 19.91
Secondary circull préssure difference [kPa) 80.699 83.033 83.100
Efficiency of the secondary liquid pump [-] 0.304 0.272 0.271
Volume flow rate of heating water [m?h7] 0.9353 0.6603 0.6509
Density of heating water [kg-m3] 987.2 g91.7 993.6
Specific heat capacily of heating water (k- kg1 KT 4.178 4.176 4175
Voltage [V] 230.27 230.63 230.84
Total current [A] 25.05 8.60 4.51
Owverall power Input [kW] 4.627 2.011 0.820
Capacily correction of sec. liquid pump [W] 47.930 40,705 40.440
Power input correction of sec. liquid pump W] 68.90 55.93 55.47
Heating capacity — heating water [kW] 8.506 5.638 3.455
Corrected heating capacity — heating water [kW] 8.548 5.508 3.415
Uncertainty of corrected heating capacity [KW] + 0.093 + 0.066 + 0.064
Effective electric power input [kW] 4.558 1.955 0.864
COP [-] 1.875 2.863 3.951
Uncertainty of COP -] + 0.020 1 0.034 +0.077
Control settings [Hz] 80 42 22
Circulation pump settings — heating water -] 3 3 3
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Temperature level

{reference water temperature 55 °C)

Reference heating season

A" = average (Tdssignh = -10 *C)

Assessment condition D TOL (E)
Specification of the assessment condition A12/W33.57 A-10/W55
Date of testing 2024-12-13 2024-12-17

Transient test procedure YES /| NO MO NO
Average defrost lime of 1 cycle [min] = —
Average time of 1 cycle [min] = =
Calculation time [min] 70.0 70.0
QOulput heating water — tlemperature calculation [°C] 33.53 54,92
Input heating water — temperature calculation [°C] 290.87 46.92
Output heating water temperature I'C] 33.53 54.92
Input heating water temperalure [°C] 20.87 46.92
Air temperature — dry bulb temperature [FC) 11.79 -10.11
Air temperature — wel bulb femperature [*C] 10.76 -10.99
Relative humidity [%] 88.52 73.00
Barometric pressure [kPa] 100.020 99.560
Ambient temperature [*C] 20.72 10.05
Secondary circuit pressure difference [kPa] 83.108 82.003
Efficiency of the secondary liquid pump [-] 0.270 0.287
Volume flow rate of heating water [m*-h] 0.6469 0.7751
Density of heating water [kg:m3] a904.5 9R5.9
Specific heat capacity of heating water [kd-kg'-K1] 4175 4.179
Voltage [V] 230.80 230.43
Total current [A] 3.78 2437
Overall power input [kW] 0.703 4.459
Capacily correction of sec. liguid pump Wi 40.324 43.801
FPower input correclion of sec. liquid pump [W] 55.26 61.46
Heating capacity — heating water [kW] 2.728 7.124
Corrected heating capacity — heating water [kKW] 2.687 7.080
Unceriainty of corrected heating capacity [kW] £ 0.064 + 0.077
Effective electric power Input [kW] 0.648 4,398
COP [-] 4.150 1.610
Uncertainty of COP [-] +0.102 £ 0.018
Control settings [Hz] 19 76
Circulation pump settings — healing water -] 3 3
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Data for SCOP calculalion
- Medium lemperature application (reference water temperalure 55 °C)
- Reference healing season A" — average
. Ouldoar Indoor -
heat heat Eff. power
cxonges | extonpe | b | pa (oG Docres| SRS |, O | foopun| “ro
ikt it ratio load capacity capacity A (Ti) m:;fp;;r:;ﬂr
airinlet | temperatu
re
["C] ["Cl] [%] | [kW] (kW] -] -] - | FH (kW]
A -7 52.00 4846 | 8.55 8.548 1.875 0.8900 |1.00|1.875 -
B 2 42.00 53.85 | 5.20 5.598 2.863 0.800 |1.00 | 2.863 -
c 7 36.00 3462 | 3.34 3415 3.961 0.900 | 1.00 | 3.951 =
D 12 33.57 15.38 | 1.48 2.687 4.1560 0952 |055|3.994 | 0.0314
TOL (E) -10 55.00 | 100.00 | 9.68 7.080 1.610 0.900 1.00 | 1.610 -
Thiv (F) -7 52.00 8846 | 855 8.548 1.875 0.900 1.00 | 1.875 -

Adaption of water temperature — according to CSN EN 14825:2023, Annex E
- Medium temperalure application (reference water temperalure 55 °C)

= Reference season A"~ average
- Condition D

- Variable water flow rate — secondary circuit

General formulas and derivation:

{ oilat, average = t inter, capaciy test '[: t autlst, capacity tezl - t Inial, capacity tesi ] - CR

b cutlat; average = b intet, capacily test. + ( At ) + CR
b outiah avesage = b outiel, capacity test - At + AL - CR
t oottt capacity 1851 = T outter, sverags + At - Al - CR

For variable flow:
At=8
CR - At = Part load / Declared capacity - 8

["C]
["Cl
['Cl
["C]

t outiet, capacity tast, variable flow = € outtet, average 8 - Part load [ Declared capacity - 8

Measured data:

loutiel, average

Declared capacity

Declared capacily sundan rating condiion A7WsS
Parl load

Calculation of water temperature

30.0

0

2.687

1.49

b auttt, capacity best, vsiatte pow = 30 + 8 — 1,49/ 2,687 - 8 = 33.57

['C]

[kW]
[kW]
[kW]
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Calcutation SCOP, SCOPw, SCOPha
- Medium temperature application (reference water temperalure 55 °C)
- Reference healing season JA" — average
_ th;::g‘_" Partlogd | Heat | Capacity ﬂ::ad‘ Rosistive | Annual | ~oo0 | Annal | Annual ) et annual ar:::al
o | oy (Hours| P oad [ Corhe | coverad | bt | ot | O | bt | dowSr | e | e
bruliy} pump including ';:E:Lt
COPb hckur hj = stectric
] j hj PhITH) elbu(T)) Eu'.'f.{xr“ o oy | eating E:J.'ﬁ}i ?12':-::;
F|orer | m | e | po | pewy | pe | Bwr | pwm | [ | pwn) | pwn) | ope | pown
TOLE) | 21 | -0 1 | 10000 | o968 7.08 7.08 2.58 258 1.61 10 7 7 4
b . %o | w815 | pz9 7.57 7.57 172 | 4305 | 10 33 154 169 111
23 -8 23 23 B0z B.08 808 088 1980 1.79 205 124 185 104
Thf::F} 24 -7 24 | @846 | 855 B.55 .55 0.00 0.00 1.88 205 108 205 109
25 £ 27 B4.62 818 822 B.18 0,00 000 1.08 X2 111 2 11
26 =5 1] BOTT TED T.69 7.0 .00 0.0 209 531 253 53 253
27 -4 a1 TE.A2 T.43 T.56 T.43 0.0 000 2.20 _ETG_ _30? BT 37
28 -3 L] 73.08 T.08 T.24 T.06 QLe0 0.00 231 B28 272 B28 272
B 29 2 165 | 69.23 | 669 6.91 660 0.00 000 | 242 1404 455 1104 455
ao -1 173 85.38 8.32 6.58 8.32 0.0 0.00 253 1083 A3 1083 A31
3 o | 240 | 6154 | 595 | 628 5.5 0,00 0.00 2.64 1427 540 1427 540
32 1 280 5759 5567 593 557 000 0.0 275 1861 EBT 1561 587
B 33 2 az0 53.B5 5.20 5.60 520 0.00 0.e0 286 1665 582 1665 582
34 3 5T 50,00 4.83 518 483 0Loo 0.00 .08 1725 SE0 1725 580
5 4 356 | 4615 | 448 4.2 4.46 0.00 0.00 330 1688 4681 1688 481
36 5 303 4211 A02 4.29 409 000 L.oo 352 1239 352 1238 asz
a7 [ 330 | seds | a7 3.65 .72 0.00 0.00 ars | 128 | 329 1226 320
¢ 38 7 326 | 3462 | 234 3.42 3.34 0.00 0.00 3.05 1090 276 1090 276
49 8 a8 | sopr | asr 5.27 aa7 0.00 0.00 3.96 1035 761 1045 261
A0 a 335 26.82 260 312 260 oo 000 ey 872 20 872 220
s 1w 36 | 2308 | 223 295 223 | 000 0.00 5.98 702 177 702 177
A2 i1 215 1923 1.86 283 1.86 0.00 .00 362 AGD 100 400 100
D 43 12 168 15.38 1.49 2,68 1.48 o.0o 0.00 .89 251 63 251 63
A4 13 151 11.54 in 254 111 0,00 Q.00 4.00 168 42 168 42
e 45 14 B 105 ?9 1 0,74 240 074 [ 0,00 4,01 T 1a h 19
A6 15 T4 385 03T 225 w37 L0 0.00 4.02 28 T 28 T
o T | 490 - | = 19960 FB00 10895 6734
|scopon | 294 |[scoenet | 285
scop 2.93
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Part load performance diagram

Strojirenshy zkusebni Gstav, s.p.
Testing Laboratory 10451

Workplace Brno, Hudcova 424/56b, 621 00

- Medium temperature application (reference water temperature 55 °C)
-  Reference heating season A" — average

Part load and HP declared capacity depending on ambient

izn

10,0

Part load / HP capacity [kW|

temperature

Test Report 32-17652/2/T
Page 22 135

4.0

o
8
-10 &5 i 5 0 15
Outdoor temperature [°C]
e Part load [KW] -Part load hgher telerance [kW]  ——Parl load lower tolerance [k'W]
mn [ chared capacity [KW] e COP e 350red -] COP atpart foad [-]
Tested by: Ing. Alexandr Jordanov Date: 2025-01-13 Signed: ;,"L.—-_.___ -
Reviewed and - - ' ) 7 :
approved by: Ing. Dominik Sedivy, Ph.D. Date: 2025-01-13 j

=
Signed: /< f}g{"/
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V. Graphs
1. Rating conditions
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ATWSES (68 Hz)
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2. Seasonal performance tests and SCOP calculation — Low temperature application

A-TW34 (82 Hz)

38 10
36 &
34 _— = = E— E _| f
32 - 1 =
% 30 7 £
E 78 0 E
g £
E 26 2 g
8 5
'g 2 4 <
= "T,_ i 6
Jfl '.'.'"". I'i_ _.'.'u_i,l--r.-.-_n.----.---'-|n||.1.-.a.'a..:..1,-,1.|.'_1,'a'n'_~~'..--'-'--La.n-n.- ---'.'.-.----.'- .:_I ‘—: .3
18 -10
Ay Lo dn A {ﬁ: \?ﬂ\ g (:9 /ﬁu g fa I Fa Fa s A Fa Fa Spodp i
oty ity O By g 2 R P R 2 g B B By
0 Wy O Gy Ry Vs W 2 S o G N B R,
Imput heatng water 1emgperatone Culgut Feating waler lEmperature
Alr temperatee - dey bulb temperatuge sesens Ay temnperature - wel bulb tenyperature
Effective electric power input,
Corrected heating capacity, COP ’
- - i
o5 ‘
i :
E 'E-
% o
n [
[+ - oL
E £ : . g
T E : :
gy - 2
i || |
b & .10 T
15 v ' 0
u&{pﬁ»w’gfd‘fﬁ-x’ﬁ-@(ﬂ-x’ﬁ‘a@{}()u{}(_}\?){,@&&.{f
o o B, B 2 fb Vo % T I % b,
-.f_} o 1?, ‘u.t,‘; % J_} ] b( -f& J' '\i’) 1,-3;, .(’ i&.‘ ‘f} 7& " ,\? “:‘J‘ "‘CJ -%
s Efbc tive ehpctric povear input s (Oppecked hisating capacity cee s COP

P20 1-0000TE vEA




@ szu

A2W30 (39 Hz)

Water temperature [°C]

Effective electric power input,
Comectad heating capacity [kW]
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10

Alr temperature [*C]

coP []
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ATW27 (22 Hz)
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AT2W26.06 (17 Hz)
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A-10W35 (90 Hz)

Water temperature [*C]

Effective electric power input,
Carracted heating capacity [kw]
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3. Seasonal performance tests and SCOP calculation — Medium temperature application

A-TW52 (82 Hz)

Water temperatura [°C]

Effective electric power input,
Corrected heating capacity [kw]
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A2WA42 (42 Hz)
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AT2W33.57 (19 Hz)
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A-10W55 (76 Hz)
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VI. A list of referenced documents

» Order of 2024-03-18 (Order reg. no. B-81819, received on 2024-03-18)

» Contract B-81819/39

= (SN EN 14511-2:2023 - Air conditioners, liquid chilling packages and heat pumps for space heating and
cooling and process chillers, with electrically driven compressors - Part 2; Test conditions

= (SN EN 14511-3:2023 - Air conditioners, liguid chilling packages and heat pumps for space healing and
cooling and pracess chillers, with electrically driven compressors - Part 3: Test methods

= (SN EN 14825:2023 - Air conditioners, liquid chilling packages and heat pumps, with elecirically driven
compressors, for space heating and cooling, commercial and process cooling - Testing and rating at part
load conditions and calculation of seasenal performance

»  Background of the task 39-17652

=  Record measurement file 39-17652
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