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TEST REPORT
39-17652/2/H

Outdoor Air/Water Heat pump - split

Tivano split 12 kW

LARS Andrzej Szymanski

ul. Swierkowa 14

64-320 Niepruszewo
POLAND

Company 1D No.: 008271431

LARS Andrzej Szymariski
ul. Swierkowa 14

G4-320 Nigpruszewo
POLAND

2025-01-14

1x copy to the SZU, s.p.
1x copy lo the Customer

This document may be copied in ils entirety withoul writlen consent of the SZU. Partial copies are subject to
approval. The resulls of the lesls and verifications shall relate only to the products tested as received or presented.
The: tesling laboratory is not responsible for the data provided by the customer specified in the repor, )*
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Description of product tested

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

Main components of the outdoor unit TIVANO-12KW:

Serial number SFFOWDNBMFKO840:004 11

Cuboid shape with dimensions 930 = 390 » 800 mm (W = D = H)

Frame and casing made of varnished steel sheets

Evaporator 3 rows:

- I-shaped evaporator, 1 row, dimensions 580 = 20 x 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
Plate condenser GCHY Fin-tube-type

Compressor GMCC EKTF310D43UMT

Refrigerant R32 (3.1kg)

Qil separator Heran

Expansion valve Sanhua TS620C21

d-way reversing valve Dunan DSF-BAG

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

Refrigerant accumulator

Axial fan @550 mm Langdi

Fan motor Lifeng

Temperature sensor

Refrigerant pipes

Main components of the indoor unit HYDRONIC-12KW:;

Serial number SFFRSDNSMFMOBE000481
Cuboid shape with dimensions 490 * 340 = 810 mm (W = D = H)
Frame and casing made of varnished stesl
Eleciric backup heater

Circulation pump SHIMGE

3-way valva

Expansion tank

Display

Caontrol unit Lytran

Regulation

Temperature sensor

Soflware GCHY

Flow swilch

EPA0M-000012 v o
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Heal pump TIVANO-12KW — outdoor unit
- Back view -

Heat pump TIVANO-12KW - culdoor unit
— Front view —
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Heal pump TIVANO-12KW — outdoor unit Heal pump TIVANO-12KW - ocutdoor unit
— Compressor label — - Label -
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Heat pump TIVANO-12KW — cutdoor unit Heat pump HYDRONIC-12KW - indoor unit
~ Without cover — — Labal -
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Heat pump HYDRONIC-12KW — indoaor unit Heat pump HYDRONIC-12KW — indoor unit
— With cover — — Without cover —

Il.  Sample tested

sZU reg. no. Product name Date of submission
1212.24.39716.001 ; . 2024-03-20
1212.24.39717.001 Tivano spiit 12 kW 2024-03-20

The visual inspeclion, tests and verification were carried out by Ing. Ondrej Bilkovi¢ at the lest slation of
87U, s.p.

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

SR 2029000 2 vt
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lll. Measuring and test equipment:
No. Description Inventory number
¥ Electrical energy meter 022416/12/E1
2. Digital watt meter MaRO1/EMO1
022416/13/F 1
3, Flow meter Krohne Optiflux 022416/13/F2
022416/13/F3
4. Barometer 022370/7
.| B ial 022416/13/P2
5 ifferential pressure gauge 022416/13/P3
6. Thermometers 022416/13/T1
F Thermao-hydro meter G08-H1 117043
8. Tape measure ME 475
9. Multi-analyser SINUS SoundBook MK2 000-000-000-875/1
10. | Microphone pair G.R.A.S. 40 AK, wind deflector 000-000-000-875/2
1. Calibrator G.R.A.S. 42A6G 000-000-000-875/3
IV. Methods, results of tests and verifications
Test
Test Method evaluation/
No. ohjective Requirement of test Documentation verification
*
1 Calculation of sound Art. @ CSNISO Page +
© | power level ’ 9614-2:1997 Mo. 8-18
9 Acoustic measurements — Art. 8 CSN EN Page m
* | Sound power level : 12102-1:2023 Mo. 7-18
*I Evaluation | statement of conformity:
Foin Requirement fulfilled | et Mot applicable
e Requiremenl not fullilled * ... Not evaluated
Note:

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

If a statement of conformity is provided, the decision rule pursuant to ILAC-G8:09/2019, Arl. 4.2.1 - binary
statement for the simple acceptance rule shall apply.

SPLR0E 10N E v 1
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Test objective: Heating and cooling equipment
Exact name of the test procedure: | 2.136" - Measurement of noise characterislics
Test method: €SN EN 12102-1:2023; CSN ISO 9614-2:1997
Sample tested: AirfWaler Heal pump Tivano split 12 kW
Measuring equipment used: sea Chapter 11|
Place of test: Engineering Test Institute, Hudcova 424/56b, 621 00 Brio, CZ
Measurement uncertalnty:
; Uncertainty of
Measured quantity Unit e L A Evaluation
Liguid
- temperature differenca (dT) k] T 015K Tulfilled
- temperature inletfoutlet [*C] TG K Tulfilled
- volume flow Im*f5] 1% fulfitled
: . +1kPa (Ap £ 20 kPa) or £
- stalic pressure difference [kPa) 5% (Ap > 20 kPa) fulfilled
Air
- dry bulb temperature [°C] +0.2K fulfilled
- wed bulb temperalure [*C] +04K fulfilled
- volume flow [mfs] +5% not applied
i ; 6 Pa(Ap=100Pa)or+5 .
- static pressure difference [Pa] % (Ap i 1pm Pa) ) not applied
Refrigerant
- pressure at compressor cutlet [kPa) 1% not applied
- temperature [*C] 05K not applisd
Concentration (in volume)
- heat (ransfer medium [%a] +2 not applied
Electrical guantilies
- glectric power W] 1% fulfilled
- voltage V] +0.5% fulfilled
- current [A] 0.5 % fulfilled
- alectric enargy [kWh] 1% not applied |
Compressor rolalional speed [min ] +0.5% not applisd
The heallng or cooling capacities measured on the liguid side shall be determined
within a maximum uncertainty of 5 % independent of the fulfilled
individual uncertainties of maasurement including the uncerdaintics on the properies
of flulds.

Note:
Comment to abbreviated marking: e.g. A7/WS5

A {air) 7 (input source air temperature in "C) / W (water}, 55 {output heating waler temperalure in *C)

BP0 - 2w
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a) Measurement surface
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Tested samples were surrounded by a cuboid-shaped measurement surface set at the distance o [m].

Test Sample: AirfWater Heat pump Tivano split 12 kW For outdoor unit | For indoor unit
Distance from the test sample d [m] 0.30 0.20
Height of measurement surface h [m] 1.60 0.53
Width of measurement surface W [m] 172 0.80
Depth of measurement surface / [m] 1.02 1.31
Total measurement surface area 3 [m#] 10.52 3.52
Minimal measuring time per surface f [s] 90.00 a0.00
Sketch of measurement surface (not to scale);
AirfWater Heat pump TIVANO-12KW
- Dutdoor unit -
1.60 1.72 1.60
IL.
(Back)
Ml V. Iv. &
(Left) {Top) (Right) -
l.
{Front)

SRR M2 v )
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Air/Water Heal pump HYDRONIC-12KW

- Indoor unit =
.53 0.80 0.53
Il.
(Back)
1. V. IV, =
{Left) {Top) (Right) =
l.
{Front)

b) Acoustic environment

The device under test was placed inside a climate chamber {dimensions shown below). The background noise
was stable with the main noise source being the air conditioning of the climate chamber which was set to lower
power or momentarily turned off for sufficient signal to noise ratio. The device under test was placed in a
position offset from the middle of the chamber, at a sufficient distance from the surrounding walls, and was
rofated by about 5+10 °. Care was taken to ensure low air flow at the measurement surface by adjusting the
measurement distance and positions.

Climate-acoustic chamber

{corresponds fo free fleld over a reflecting plane) For outdoor unit For indoor unit

Width of testing room Iy (] 6.00 2.60
Length of testing room le [m] 4.00 2.80
Height of testing room Iz [m] 230 2.40

AP 202 T D02 vE
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c) Measured and calculated data — General overview:

AirfWater Heal pump | Air/Walter Heat pump

1 Comment to ablirevisted marking: Lo, AT/AVES
A {water), T (input source liquid temperature in “C) /W (waler), 55 [oullet healing walter lemperalure in °C)

Test sample TIVANO-12KW HYDRONIC-12KW
Outdoaor unit Indoor unit

The measured values are in accordance with

GSN EN 12102-1:2023 ¥ES

The measured values are in accordance with

&SN EN ISO 9614-2:1997 YES

Operation mode Heating

Specification of the assessment condition® ATIWES

Type of HP capacity regulation Inverter

Compressor speed sellings 30 Hz

Fan speed seflings G680 rpm

Date of testing (YYYY-MM-DD) 2024-12-18

Reference air temperature fanp [*C] 7.0 19.4

Relative humidity of air RH [%] 86.6 46.6

Ambienl pressure P [hPa] 992 4 o024

Overall sound power level (linear) Lw [dB] 67.2+1.5 50.3%1.5

Overall A-weighted sound powerlevel | Lwa | [dB(A)] 62.3%1.5 40915

Accuracy class E"{%E::gm

SP-202 10000 2 w2 1
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1A}  Measurement results — oclave bands
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AirfWater Heat pump Tivano split 12 kW Engineering
Qutdoor unit at AT/W55; Compressor at 30 Hz; Fan at 680 rpm (Grade 2)
£ Cnt:nun Gﬂt;rmn Erltgriun Lw - U
All eriteria Evaluati
passed? RN
[Hz] Lq Fu La=Fpl| Fst  Fap =3 lwarlwinss [dB] [dB(A)] | [dB]
126 | 2389 39 YES | 0.0 YES YES YES 58.5 442 +3.0 c
250 | 247 44 YES | 0.0 YES YES YES 62.8 53.4 +2.0 c
boo | 261 3.2 YES | 0.0 YES YES YES 62.4 59.2 1.5 | passed
1000 | 186 31 YES | 0.0 YES YES YES 57.2 56.9 1.5 passad
2000 | 188 28 YES | 00 YES YES YES 50.0 51.2 £1.5 passad
4000 | 188 3.2 YES | 00 YES YES YES 433 44.3 +145 C
8000 191 40 YES | 0.0 YES YES YES 40.8 40.7 +25 C
Total 67.2 62.3 1.5

"t Due to the sound Infensity method limitations, the frequancy of 6300 Hz was measured only.

Legend:
passed

not
passed

o

Frequancy bands with this descripfion are significant for the caleulation of A-weighted fofal sound power
ievel Lwa. Reguired accuracy ofass (s fulfifed in this band,

Frequency bands with fthis descriplion are signifficant for the calculation of A-weighted fotal sound power
fevel Lwa. Required accuracy class is not fulliled in this band.

Frequency barnds with this descriplion are not significant for the calculation of A-weighted tolal sound
power lovel Lwe, These bands are evaluated in the calcllation of L.

Frequency bands with this descripiion are not significant for the calculaiion of A-wefghfed total sound

ne

power level g, These bands are nol evaluated in the calzulation of Liva,

SP-2021-000012 v2 1
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Spectrum of Sound power level Ly — octave bands
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Air/Water Heat pump Tivano split 12 kW
Qutdoor unil al A7/W55; Compressor at 30 Hz; Fan at 680 rpm

Engineering
(Grade 2)

70
e Linear Lw [dB]

=elll== A-weighted Lwa [dB({A)]

60 T

[+1]
=
8
T
g 30- — -
of
20
u.—_ -
in C g [ [
oy i
gy 8 8 8§ § & §

Band centre frequencies [Hz]
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1B) Measurement results — one-third octave bands
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AirfWater Heat pump Tivaneo split 12 kW Engineering
Qutdoor unit at AT/W5SS; Compressor at 30 Hz; Fan at 680 rpm (Grade 2)
fon Gritﬁ rion Grit; rion Critgrtun i ™ U
Nl ortena Evaluation
passad?
[Hz] La Foi La=Fp| Fa: Fe=3|wimlwa<s [dB] | [dB(A)] | [dB]
100 | 233 46 YES | 0.0 YES YES YES 542 35.1 +3.0 C )
126 | 239 39 YES | 00 YES YES YES 541 38.0 3.0 C
160 | 242 32 YES | 0.0 YES YES YES 55.7 42.3 +3.0 c
200 | 244 42 YES | 0.0 YES YES YES 61.0 50.1 2.0 passed
250 | 247 44 YES | 0.0 YES YES YES 54.2 45,6 +2.0 C
315 | 242 46 YES | 0.0 YES YES YES 55.6 49.0 +2.0 passed
400 | 261 32 YES | 0.0 YES YES YES 58.6 53.8 1.5 passed
500 | 2564 32 YES | 0.0 YES YES YES 56.2 53.0 1.5 passed
630 | 248 44 YES | 0.0 YES YES YES 57.8 55.9 1.5 passed
800 | 263 37 VYES |00 YES| VYES YES | 546 | 538 | £+15 | passed
1000 | 186 31 YES | 0.0 YES YES YES 522 52.2 15 passed
1250 | 194 30 YES | 0.0 YES ‘[ES YES 48.5 48.1 1.5 passed
1600 | 1923 3.0 YES | 0.0 Y¥YES YES YES 472 48.2 +1.5 passed
2000 | 188 28 YES | 0.0 YES YES YES 45.1 46.3 15 passed
2500 | 187 28 YES | 0.0 YES YES YES 42.1 43.4 1.5 +
3150 | 188 29 YES | 0.0 YES YES YES 40.2 41.4 1.5 c
4000 | 188 32 YES | 00 YES YES YES 37.8 38.8 +1.5 c
5000 | 187 35 YES | 0.0 YES MO NO a7 37.6 +1.5 ne
6300 | 191 40 YES | 0.0 YES YES YES | 36.0 35.9 2.5 C
Total 67.1 62.3 1.5
Legend:
Frequency bands with this description are significant for the calculation of A-weighted fotal sound power
passad fevel L. Reguired accuracy class is fulfilled in this band,
not Freguency bands with this descriplion are significant for the calcwlation of A-welghled folal sournd power
passed fevel L. Required accuracy ofass (= nof fullifed in this band.
” Frequency bands with this description are not significant for the calculation of A-weighted fotal sound
power level Lwa, These bands are evaluated in the calculation of L,
- Frequency bands with this description are nof significant for the calculation of A-weighted total sound

power fevel Lwa, These bands are nof evaluated in the calcilation of Lwa.

SRR - 00012 v 1
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Spectrum of Sound power level Lyy— one-third octave bands
AirfWater Heat pump Tivano split 12 kW Engineering
Outdoor unit at A7/W55; Compressor at 30 Hz; Fan at 680 rpm (Grade 2)

70 -

e Linear Lw [dB]

e f-yrelghted Lwd [dB{A))

Ly [dB], Lyya [dB(A)]

Band centre frequencies [Hz]
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2A) Measurement results — octave bands
AirfWater Heat pump Tivano split 12 kW a Engineering
Indoor unil at ATAWSS; Compressor at 30 Hz; Fan at 680 rpm (Grade 2)
_fm Er‘itﬁﬂnn Grlt;rlnn Eritat;rtun e Ly Lua u
pH:;';%';a Evaluation
[Hz] | Ls  Fo La>Fp| Fo Fers3|luglwe<s [dB] | [dB(A)] | [dB]
126 | 173 24 XYES | 0.4 YES YES YES 47.9 32.0 +3.0 passed
250 | 181 36 YES | 00 YES ¥YES YES 44.5 35.0 +2.0 passed
500 | 188 3.3 YES ﬂ.:S_ | :r’EE _ YES 41.5 37.5 1.5 passed
_11‘.]{][] 186 43 YES | 0.0 YES YES YES 32.4 3.9 +1.5 passed
2000 | 188 39 YES | 0.0 YES YES YES 259 271 1.6 C
4000 | 188 B85 YES | 0.0 YES YES YES 21:0 22.0 +15 c
80007 189 123 YES | 3.0 YES NO NO i8.8 18.7 +25 nc
Total 50.3 40.9 1.5

! Dwie fo the sound infensity method limitations, the frequency of 8300 Hz was measured only,

Legend:
passed

not
passed

o

nc

Frequency bands with this descriplion are significant for the calcufation of A-weighted tolal sound power
fave! L. Required accuracy class (s fulfifled in this band,

Frequency bands with this description are significant for the caleulalion of A-weighled tolal sound power

lavel Lwa, Required accuracy class is nof fulfifed in this bard,

Freguency bands with this description are not significant for the calculation of A-weighted fofal sound

power fevel Lwa. These bands are evaluated in the calculation of Lwa,

Frequency bands with this description are not significant for the calculation of A-weighied fofal sound

power lavel Lwa. These bands are not evaluated in the calculation of L.

SR 000012 vi2 )




Strojirensky zkugebni Gstav, s.p.

Testing Laboratory 1045.1
SZ2U Workplace Bro, Hudcova 424/56h, 621 00
Test Report 39-17652/2/H
Page 16 /19
Spectrum of Sound power level Ly — ocotave bands
Air/Water Heat pump Tivano split 12 kW Engineering
Indoor unit at A7TAWSS; Compressor at 30 Hz; Fan at 680 rpm (Grade 2)

60

e Linear Lw [dB]

=== A-weighted LwaA [dB(A]]

Ly [dB], Lyys [dB(A)]

Band centre frequencies [Hz]
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2B) Measurement results — one-third octave bands
Air/Water Heat pump Tivano split 12 kW Engineering
Indoor unit at A7WSES; Compressor at 30 Hz; Fan al 680 rpm (Grade 2)
e Crite;riun Crit;rion Critegrlun Lw Lwa U
All eriteria Evalition
passed?
[Hz] Ly Foo La>Fu| Fa Fues3|LwyLlwin=ss [dB] | [dB(A)] | [dB]
100 | 17.0 29 YES | 04 YES YES YES 42.1 23.0 +3.0 c
125 | 17.3 24 YES5 | 01 ¥YES YES YES 45.2 291 + 3.0 passed
160 | 176 25 YES | 0.1 YES YES YES 41.0 276 3.0 passad
200 | 178 34 YES | 00 YES YES YES 42.6 3.7 +2.0 passed
250 | 181 386 YES | 0.0 YES YES YES 37.5 289 £2.0 passed
315 | 186 3.8 YES | 00 YES YES YES 36.3 20.7 +2.0 paSE(I [
400 | 188 31 YES | 0.0 YES YES YES 39.7 34.9 t1.5 | passed
500 | 188 33 YES | 0.0 YES YES YES 35.8 326 15 passed
630 | 183 35 YES | 0D YES YES YES 30.3 28.4 +1.5 passad
800 | 200 26 VYES | 00 YES| YES YES | 305 | 207 | £15 | passed
1000 | 186 43 YES | 0.0  YES YES YES 28.5 26.5 +1.5 passed
1250 | 194 46 YES | 00 YES YES YES 22.1 22.7 +1.5 [
1600 | 193 50 YES | 00 YES | YES YES | 214 | 224 | £15 ¢
2000 | 188 389 YES | 00 YES YES YES 22.9 241 +1.5 G
2500 | 190 ©66 YES | 0.0 YES MO NO 17.7 19.0 t1.5 nec
3160 | 188 74 YES | 00 YES MO MO 17.3 18.5 +1.5 nec
4000 | 188 B85 YES | 0.0 YES YES YES 16.6 17.6 t1.5 c
5000 | 187 88 YES | 0.0 YES NO MO 4.4 14.9 +1.5 ne
6300 | 189 123 YES | 30 YES| NO NO | 1441 | 140 | z25 e |
Total 50.3 40.9 1.5
Legend:
Frequency bands with this description are significant for the caleulation of A-weighted total sound power
passod leval Lwa. Required accuracy class (s fulllifed in this band.
nat Frequancy bands with this descriplion are significant for the calculation of A-weighted tofal sound power
passed level Lwa. Required accuracy class is nof fulfifled in this band.

nG

Frequerncy bands with this description are not significant for the calculalion of A-weighted tofal sound
power fevel L. These bands are evaluated in the calculation of Lwa,

Frequency bands with this descripfion are not significant for the calculation of A-welghted tofal sound
powar level Lws. These bands are nol evaluated ity the calculation of Lwa,

SF20H-DODH 2w 1
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Air/Water Heat pump Tivano split 12 kW
Indoor unit at A7/W55; Compressor at 30 Hz; Fan at 680 rpm

Engineering
(Grade 2)

60
e Linear Lw [dB]

50 -

E
)
=

T
b
E
—
F

Band centre frequencies [Hz]

Tested by: Ing. Ondrej Bilkovic Date: 2025-01-14

Reviewed and _ " .
approved by: Ing. Antonin Kolbabek, Ph.D. Date: 2025-01-14

Signed: / é""‘-"\

BPPO-G00072 v2.1
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V. Alist of referenced documents

*  Order of 2024-03-18 (Order reg. no. B-81818, received on 2024-03-18)
»  Contract B-B1819/30

» CSN EN 12102-1:2023 - Air conditioners, liquid chilling packages, heat pumps, process chillers and
dehumidifiers with electrically driven compressors - Determination of the sound power level - Part 1: Alr
conditioners, liquid chilling packages, heat pumps for space heating and cooling, dehumidifiers and
process chillers

= CSN ISO 9814-2:1997 - Acoustics - Determination of sound power levels of noise sources using sound
intensity - Part 2: Measurement by scannig

» CSN 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 14511-3:2024 - Air conditioners, liquid chilling packages and heat pumps for space healing and
cooling and process chillers with electrically driven compressors - Parl 3; Test methods

» (CSN EN 14825:2023 - Air conditioners, liquid chilling packages and heat pumps, with electrically driven
compressors, for space heating and cooling, commercial and process cooling - Testing and raling at part
load conditions and calculation of seasonal performance

*  Background of the SZU task no. 39-17652
* Record measurement file 39-17652-H.zip

Test Reporl compiled by; Ing. Ondrej Bilkovié
Test engineer
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Test Report approved by: Ing. Antonin Kolbabek, Ph.D.

Hydraulic and Pressure Equipment Manager

— End of Test Report —
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