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- Strojirensky zkusebni Gstav, s.p., Brno, Ceska republika
Engineering Test Institute, Public Enterprise, Brno, Czech Republic

TEST CERTIFICATE
Number  O-B-00338-24

Customer Deher Spétka z ograniczong odpowiedzialno$cig
Sportowa 3
26-067 Strawczyn
POLAND

Product . Air/water heat pump — monobloc

Type designation / Trade mark DEHER AIRTERM 22 ECO

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

Test reports:

39-17457/T of 2024-02-20

Technical documents of Deher Spétka z ograniczong
odpowiedzialno$cig

LOW TEMPERATURE,

(Reference water temperature 35 °C)

MEDIUM TEMPERATURE

(Reference water temperature 55 °C)

Basis of certificate

Temperature application

Resuits:

Temperature conditions™ ATW35 ATW55
Corrected heating capacity [kW] 11.239 11.792
Effective electric power input [kW] 2.368 3.812
Coefficient of performance [-] 4.747 3.094
Compressor settings [Hz] 45 52

(*) Comment to abbreviated marking: e.g. A7/W35
A (air), 7 (input air — dry bulb temperature in °C) / W (water), 35 (output heating (cooling) water temperature in °C).
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Strojirensky zkudebni Ustav, s.p., Hudcova 424/56b, 621 00 Brno, Ceska republika
Engineering Test Institute, public enterprise, Hudcova 424/56b, 621 00 Brno, Czech Republic
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Specification of conditions:
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Compressor speed control Variable

Heating water volume flow rate
(indoor heat exchanger)

Fixed 3

Outlet water temperature

(indoor heat exchanger) Hangnis

Source liquid volume flow rate
(outdoor heat exchanger)

Variable 3

Function Reversible g

Engineering Test Institute, Public Enterprise, confirms by this Test Certificate that the testing of the product =
in question was performed with the results as stated above. Engineering Test Institute, Public Enterprise, 3
is an accredited Testing Laboratory 1045.1. :

Brno, 2024-02-20

./" ,“
Ing. Mario Jankola
Heating Equipment and Construction Products Manager

- END OF TEST CERTIFICATE -

0-B-00338-24, page 2 (2)

Strojirensky zku$ebni tstav, s.p., Hudcova 424/56b, 621 00 Brno, Ceska republika
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UWIERZYTELNIONE TEUMACZENIE

Z JEZYKA ANGIELSKIEGO

Strojirensky zkusebni tstav, s.p., Brno Ceska republika

Instytut Badawczy Przemyshi Maszynowego, Przedsigbiorstwo Pafistwowe, Brno, Republika

Czeska

CERTVFIKAT Z BADAN
numer O-B-8#0338-24

Klieiit: Deher Spdika z ograniczong odpowiedzialnoscia
Sporiowa 3
26-067 Strawczyn

Padal-a
1 Om}\a

Produkt: Pompa ciepla powietrze/woda - monoblok

Rodzaj oznaczenia/znak towarowy: DEHER AIRTERM 22 ECO

Metody bada: CSN EN 14511-2:2023, CSN EN 14511-3:2023
Podstawa certyfikatu: Raporty z badait:

39-17457/T z 2024-02-20
Dokumenty techniczne Deher Spofka z ograniczona
odpowiedziainoscig

NISKA TEMPERATURA
(Temperatura referencyjna wody 35°C)
Zakres temperatur

SREDNIA TEMPERATURA

(Temperatura referencyjna wody 55° C)
Wyniki:
Warunki temperaturowe* ATW35 ATW5S5
Skorygowana wydaino$é grzewcza TkW1 11239 11,792
Efektywny pobér mocy [kW] 2.368 3.812
Wspoiczynnik wydajosci [-] 4.747 3.094
Ustawienia sprezarki [1z] 45 52

(*) Komeniarz do skroconego oznaczenia: np. A7/W35

A (powieirze), 7 (powieirze wejsciowe - femperatura suchego termometru w * Cj W (woda),

35 (temperatura wyjsciowa wody grzewczej (chlodzgcej) w °C))

[

Okragta pieczgC w jezyku czeskim: Sirojirensky zkuSebni Gsiav, s.p., CZ

0-B-00338-24 sir. 1(2)

Instytut Badawczy Przemyshu Maszynowego, Przedsiebiorstwo Publiczne, Hudcova 424/56b, 621 00 Brno, Republika

Czeska

WWW.SZUTEST.CZ



Specvfikacia wymagan:

Konirola predkosci kompresora zmienna Natezenie przeplywu wody grzewczej: stake
(wewngtrzny wymiennik ciepta)

Temperatura wylotu wody zmienna Natezenie przeplywu objetodcei cieczy zrodlowei
(wewng¢irzny wymiennik ciepla) (zewnetrzny wymiennik ciepla) zmicnne

Funkcia odwracalnz

Instytut Badawczy Przemystu Maszynowcego, Przedsicbiorstwo Pafistwowe potwicrdza ninicjszym
Certyfikatem z badar, ze przedmiotowy wyrdb zostal przebadany i uzyskat wyniki wskazane
powyzej. Instytut Badawczy Przemysiu Maszynowego, Przedsiebiorstwo Panstwowe jest
akredytowanym laboratorium badawezym nr 1045.1.

Bino, 20 lutego 2024
Okragla pieczeé w jezyku czeskim: Strojirensky zkusebni tstav, = T |
podpis nieczytelny

inz. Mario Jankola
Dyrekior ds urzadzeh grzewczych i wyrobéw budowlanych

0-B-00338-24 str.. 2(2)
Instytut Badawezy Przemyshy Maszynowego, Przedsiebiorstwo Pafistwowe, Hudcova 424/56b, 621 00 Brno,

Republika Czeska

WWWSZUTEST.CZ
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Oplate pobrano zgodnie z rozporzadzeniem Ministra Sprawiedliwosci z dnia-8pazdziernika 2019 (Dz. U. Nr 201
z 2019, poz. 1975) zmicniajacego rozporzadzenie Ministra Sprawicdliwosci z dnia 24 stycznia 2005 r. w sprawio
wynagrodzenia za czynnosci thimacza przysiegiego (Dz. 11. Nr 15 22005 r. poz. 131, Dz U. Nr41 z 2007 r. poz. 265
oraz Dz. U, Nr 221 z 2009 . poz. 1746)

Siemianewice Slaskie, 26 lipea 2024



Customer

Product

Strojirensky zkusebni ustav, s.p., Brno, Ceska republika
Engineering Test Institute, Public Enterprise, Brno, Czech Republic

TEST CERTIFICATE

Number

Type designation / Trademark

Test methods

Basis of certificate

Reference heating season

0O-B-00317-24

Deher Spotka z ograniczong odpowiedzialnoscig
Sportowa 3

26-067 Strawczyn

POLAND

Air/water heat pump — monobloc

DEHER AIRTERM 22 ECO

CSN EN 14511-2:2023, CSN EN 14511-3:2023,
CSN EN 14825:2023

Test reports:

39-17457/T of 2024-02-20

Technical documents of Deher Spotka z ograniczong
odpowiedzialnoscig

»A" = average
(Reference design temperature Tgesignn = -10 °C)

KRR K

Results:
LOW TEMPERATURE MEDIUM TEMPERATURE
(Reference water temperature 35 °C) (Reference water temperature 55 °C)
13.22 Pdesignh [KW] ... Full load heating 13.40
4.46 SCOP [-] ... Seasonal coefficient of performance 3.36
. Coefficient of : Coefficient of
teg:gjrg?l:re Heatcl"r;%:gf;ared performance at the temperature Heatér;%:g;:;ared performance at the
declared capacity declared capacity
T; [°C] Pan [kW] COP4 [-] Pan [kW] COP4[-]
Tj=-7 10.683 2.936 10.720 1.878
Tj=+2 6.688 4.229 6.576 3.340
Ti=+7 7.692 5.867 7.325 4.593
Tj=+12 8.628 7.329 8.495 5.194
Tj=TOL =-10 13.221 2.500 13.402 1.879
Tj = Tbivalent = -10 13.221 2.500 13.402 1.879
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0-B-00317-24, page 1 (2)

Strojirensky zkuSebni L’lstév;: sip., qupi;\}a 424}56!3, 621 00 Brno, Ceska republika

Engineering Test Institute, public énte\rpris

IS SIS

Hudcover 424/56b, 621 00 Brno, Czech Republic

LIAAR I I XX III XX KIIIIIIKRII KK IIIIIAK KRR IR K IRIII KRR IIN K KR IS

SO KRR LA UY

LIS

AIIX

X



KHKXHA K KKK L LK

YXXNY

K

WXy

e

LAIALAK

LOW TEMPERATURE

(Reference water temperature 35 °C)

Power consumption in modes other than ,,active mode“:

MEDIUM TEMPERATURE

(Reference water temperature 55 °C)

12.8 Off mode Porr [W] 12.8
12.8 Thermostat off mode Pto [W] 12.8
12.8 Standby mode Pss [w] 12.8
0 Crankcase heater mode Pck [wi 0
Annual electricity consumption for heating according to:
| 6131 | CSN EN 14825:2023 Qre [kWh] | 8241
Seasonal Space heating energy efficiency
‘ 175.2 I CSN EN 14825:2023 Ns [%] ; 131.4
Liquid flow rate in outdoor heating exchanger:
- Source liquid Min/Max [m3/h] -
Liquid flow rate in indoor heating exchanger:
1.92 Heating water [m®/h] 1.28
Specification of conditions:
Compressor speed control Variable |-_Ieating Walgr valing fowirals Fixed
(indoor heat exchanger)
Pl gL Variable | Soue it volume fou e
Function Reversible

Engineering Test Institute, Public Enterprise, confirms by this Test Certificate that the testing of the product
in question was performed with the results as stated above. Engineering Test Institute, Public Enterprise,
is an accredited Testing Laboratory 1045.1.

Brno, 2024-02-20

0-B-00317-24, page 2 (2)

Strojirensky zkusebni tstav, s.p., Hudcova 424/56b, 621 00 Brno, Ceska republika
Engineering Test Institute, public enterprise, Hudcova 424/56b, 621 00 Brno, Czech Republic
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',Ing Mario Jankola

Heating Equipment and Construction Products Manager

- END OF TEST CERTIFICATE -
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UWIERZYTELNIONE TEUMACZENIE
Z JEZYKA ANGIELSKIEGO

Strojirensky zkusebni tstav, s.p., Brno Ceska republika .
Instytut Badawczy Przemystu Maszynowego, Przedsigbiorstwo Pafistwowe, Brno, Republika
- - Czeska

CERTYFIKAT Z BADAN
numer U-B-00317-24
Klient: Deher Spoika z ograniczong odpowiedzialnoscia
Sportowa 3
26-067 Strawczyn

POLSKA
Produkt: Pompa cicpla powictrze/woda - monoblok

Rodzaj oznaczenia/znak towarowy: DEHER AIRTERM 22 ECQO

Metody badan: CSN EN 14511-2:2023, CSN EN 14511-3:2023
CSN EN 14825:

Podstawa certyfikatu: Raporty z badat:
39-17457/T z 2024-02-20
Dokumenty techniczne Deher Spoika # ograniczong

odpowiedziainoscia
Referencyjny sezon grzewczy "A" = $redni
(Temperatura obliczeniowa odniesienia Ty =-10°C)

Wyniki:

TEMPERATURA NiSKA TEMPERATURA SREDNIA

{referencyjna temperatura wody 35°C) (referencyjna temperatura wody 55°C)
1522 Pgesignn [KW]...Ogrzewanie przy petnym obcigzeniu 13.40

4.46 SCOP |-| Sezonowy wspblczynnik efektywnoscei 3.36

Temperatura Deklarowana Wspoélczynnik Temperatura Dekiarowana Wspoiczynnik
zewnetrzna  wydajnos¢  efekiywnosci zewnetrzna  wydajnosé efektywnosci

grzewcza przy deklarowanej T;['C] grzeweza przy deklarowane;
T, °C] Pan [KW] wydajnosci Pan [kW] wydajnosci

COP4l-1 COP,4[-]

1L, =-7 10.683 2936 = 10.720 1.878
T =+2 0.088 4.279 =12 6.576 3.340
Ti=+7 7.692 5.867 1y=+F] 7.325 4.593
T =+12 8.62 7.329 T=+12 8.495 5.194
T;=TOL=10 13.221 2.506 T;=TOL=-10 13.402 1.879
lj= Tbiva]em: -10 13.221 2.500 IJ: Thivalam= -10 13.402 1.879
Okragla pieczeé w jezyku czeskim: Strojirensky zkuSebni tstav, s.p., CZ 1

O-B-00317-24 sir. 1(2)
Instytut Badawczy Przemyshin Maszynowego, Przedsiebiorstwo Patfistwowe, Hudcova 424/56b, 621 00 Brno,
Republika Czeska

WWWSZUTEST.CZ



TEMPERATURA NISKA TEMPERATURA SREDNIA
(Temperatura referencyina wody 35°C) (Temperatura referencyjna wody 55°C)

Pobér mocy w trybach innych niz "tryb aktywny"

12.8 tryb wylaczenia Porr  [W] 12:8

12.8 iryb wylgczenia termostatu Pro [W] 12.8

2.8 fryb czuwania Py [W] 2.8
0 tryb wilaczonej grzatki karteru Pex  [W] 0

Roczne zuzycie energii eiektrycznej do ogrzewania zgodnie z:
6131 CSN EN 14825:2023 Quz  [kWhj 8241

Sezonowa cfcktywnos¢ energetyczna ogrzewania pomieszezen

175.2 CSN EN 14825:2023 n. [%l] 131.4
Natcienic przeplywu cieczy w zewnetrznym wymienniku ciepla:
- Ciecz Zrodiowa Min/Maks [m'/h] -

Naigzenie przeplywu cieczy w wewnetrznym wymienniku ciepia:

1.92 Woda grzewceza fm’/hj 1.28
Specyfikacja wymagan:
Kontrola predkosel sprezarki Zmienna Natgzenie pizeplywu wody grzewcze) Stale
{wewnelrzny wymiennik ciepla)
Temperatura wody wylotowe]  Zmienna Natezenie przyplywu cieczy Zrodlowej
(wewnetrzny wymiennik ciepia) (zewnetrzny wymiennik ciepia)

Funkcja: odwracalna

Instytut Badawczy Przemyshu Maszynowego, Przedsiebiorstwo Panstwowe potwierdza niniejszym
Certyfikatem z badan, Zze przedmiotowy wyrch zostat przebadany i uzyskat wyniki wskazane
powyzej. Instytut Badawczy Przemysh: Maszynowego, Przedsiebiorstwo Pafstwowe jest
akredytowanym laboratorium badawczym nr 1045.1.

Brno, 20 lutego 2024
Okragla piecze€ w jezyku czeskim: Strojirensky zkuSebni ustav, s.p., CZ 1

podpis nieczytelny
inz. Mario Jankola
Dyrekior ds urzadzen grzewczych i wyrobdéw budowianych

- KONIEC CERTYFIKATU Z BADAN-

O-B-00317-24 str.. 2{Z)
Instytut Badawczy Przemystu Maszynowego, Przedsigbiorstwo Panstwowe, Hudcova 424/56b, 621 00 Brno,
Repubiika Czeska

WWW.SZUTEST.CZ
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Testing Laboratory 1045.1 accredited by the Czech Accreditation Institute pursuant to
CSN EN ISO/IEC 17025:2018
Strojirensky zkuSebni Ustav, s.p. Zkusebni laboratof
(Engineering Test Institute, Public Enterprise, Testing Laboratory)
Hudcova 424/56b, Medlanky, 621 00 Brno

Page 1 of 16

SN
"f,,,m\\\\“ do
L 1045.1
TEST REPORT
39-17765/H
Product: Outdoor Air/Water Heat pump - monobloc

Type designation: DEHER Airterm 22 ECO

Customer: Deher Spoétka z ograniczong odpowiedzialnoscia
Sportowa 3
26-067 Strawczyn
POLAND

Manufacturer: Deher Spoétka z ograniczong odpowiedzialnoscia
Sportowa 3
26-067 Strawczyn
POLAND

Report issue date: 2024-06-19

Distribution list: 1 copy to the Customer
1 copy to the Engineering Test Institute

This document may be copied in its entirety_w_ithou;( written consent of the ﬁgineering_ Test Institute. Partial
copies are subject to approval. The results of the tests and verifications shall relate only to the products tested as
received or presented. The testing laboratory is not responsible for the data provided by the customer specified in

the report.
SP-2021-000012_1_12



ZKUSEBNI USTAV Test Report 39-17765/H

z - Testing Laboratory
@ STROJIRENSKY Workplace Brmo, Hudcova 424/56b, 621 00
Page 2 of 16

. Description of product tested

The Heat pump DEHER AIRTERM 22 ECO supplied by the company Deher Spétka z ograniczona
odpowiedzialnoscia is structurally adapted to operate in air/water system. Device is designed as monobloc
placed outdoor. Qutdoor unit is connected by water pipes. Refrigerant R290 is used with charge 1.4 kg. Power
supply is a three-phase. Heat pump is able to work in heating and cooling mode. Heat pump is working with
fixed flow rate.

Main components of the outdoor unit DEHER AIRTERM 22 ECO:

- Serial number CP-RW0600064 PPAL06023080350

- Cuboid shape with dimensions 1070 x 450 x 1380 mm (W x D x H)

- Frame and casing made of varnished steel sheets

- L-shaped evaporator, 2 rows, dimensions 950 x 20 x 1300 mm (W x D x H), spacing 2 mm
- Plate condenser, dimensions 130 x 85 x 340 mm (W x D x H) including insulation

- Compressor Highly WHP32900VSKTQ9JK, serial number W82N1E031C31

- Refrigerant R290 (1.4 kg)

- Electric expansion valve Sanhua

- 4-way reversing valve Sanhua

- Refrigerant accumulator 145VW-B04-PW, Fo Shan Hong xin, serial number 2023007000800300
- Axial fan RD150HA, Jiangmen LT Motor Co., Ltd., serial number 000459

- Axial fan RD150HA, Jiangmen LT Motor Co., Ltd., serial number 000467

- Pressure sensor Changzhou Sensata Technology Co., Ltd

- Pressure switch YK-01H

- Temperature sensors Guangdong Chico Electronics Co., Ltd

- Flow switch ACOL

- Refrigerant pipes

- Airvent

- Air conditioner reactor R20035L(AL)

Scheme:

HP

condenser
evaporator

SP-2021-000012_1_12



STROJIRENSKY
ZKUSEBNI USTAV

Photodocumentation:

Heat pump DEHER AIRTERM 22 ECO
- outdoor unit
— Front view —
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Heat pump DEHER AIRTERM 22 ECO
- outdoor unit
— Compressor label —

T

esting Laboratory

Workplace Brno, Hudcova 424/56b, 621 00
Test Report 39-17765/H

Page 3 of 16

Heat pump DEHER AIRTERM 22 ECO

- outdoor unit
— Back view -
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Heat pump DEHER AIRTERM 22 ECO

- outdoor unit
— Label —

SP-2021-000012_1_12



ZKUSEBNIi USTAV Test Report 39-17765/H

& - Testing Laboratory
@ STROJIRENSKY Workplace Bmo, Hudcova 424/56b, 621 00
Page 4 of 16

i 1.. ey '.'l- "hﬁi‘ =
Heat pump DEHER AIRTERM 22 ECO

- outdoor unit
— Without cover —

II. Sample tested

SZU reg. no. Product name Date of submission

1212.24.40096.001 Air/Water Heat pump DEHER Airterm ECO 22 2024-05-31

The visual inspection, tests and verification were carried out by Ing. Ondrej Bilkovic at the test station of SZU
The tests were performed using measuring and testing equipment with valid calibration.

SP-2021-000012_1_12



Testing Laboratory
Workplace Brno, Hudcova 424/56b, 621 00
Test Report 39-17765/H

STROJIRENSKY
ZKUSEBNI USTAV
Page 5 of 16

lll. Measuring and test equipment:

No. Description Inventory number
1. Electrical energy meter E21
2. Digital watt meter 1.2.2 ENERGIE ANALYZATOR_2
3. Flow meter Krohne Optiflux 8.1.2 TECH_K2_V_DN15
4. Barometer 2.3 MAR18_1 PB
5. Differential pressure gauge 3.2 MAR18_2 dP
6. Thermometers 34MAR18 T
7 Tape measure ME 475
8. Multi-analyser SINUS SoundBook MK2 000-000-000-875/1
9. Microphone pair G.R.A.S. 40 AK, wind deflector 000-000-000-875/2

6035-0OL-M0068-22
6035-0OL-M0069-22
6035-0OL-M0070-22
6035-0OL-M0071-22
6035-0OL-M0072-22
6035-0OL-M0073-22
6035-0L-M0074-22
6035-OL-M0075-22
6035-0OL-M0076-22
6035-0OL-M0077-22

10. Microphone set G.R.A.S. 46AF, 1/2" LEMO7, wind deflectors

SP-2021-000012_1_12



Testing Laboratory

STROJIRENSKY Workplace Brmo, Hudcova 424/56b, 621 00
ZKUSEBNI USTAV Test Report 39-17765/H
Page 6 of 16
IV. Methods, results of tests and verifications
Test
No. Test objective Requirement | Method of test | Documentation s;lr?ilf?:;;?:r:
Determination of the sound power . CSN EN ISO
% level — Heat pump water heaters Articles 4 and 9 12102-1:2023 Page No. 7-15 *
Determination of sound power . CSN EN ISO
3. levels using sound pressure Article 8.2 3744:2010 Page No. 8-15 *
*) Evaluation / statement of conformity:
o Requirement fulfilled 0... Not applicable
e Requirement not fulfilled X e Not evaluated

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

Test objective: Heating and cooling equipment

Exact name of the test procedure: | 2.136* - Noise characteristics measurement

CSN EN ISO 12102-1:2023;

Test method: €SN EN ISO 3744:2010

Sample tested: Air/Water Heat pump DEHER Airterm ECO 22

Measuring equipment used: see Chapter lll

Place of test: Engineering Test Institute, Hudcova 424/56b, 621 00 Brno, CR

SP-2021-000012_1_12



STROJIRENSKY
ZKUSEBNI USTAV

Measurement uncertainty:

Testing Laboratory

Workplace Brno, Hudcova 424/56b, 621 00

Test Report 39-17765/H
Page 7 of 16

Measured quantity Unit 21";2:,?2:,);,?: Evaluation
Liquid

- temperature difference (dT) K] +0.15K fulfilled

- temperature inlet/outlet [°C] +0.15K fulfilled

- volume flow [m®/s] +1% fulfilled

- static pressure difference [kPa] z :,I/O k(i?) (>Agosk2F9a;( Pa) or + fulfilled
Air

- dry bulb temperature [°C] +0.2K fulfilled

- wet bulb temperature [°C] +04K fulfilled

- volume fiow [m3/s] 5% not applied

- static pressure difference [Pa] Oi:(gs £A1p0§ Lc;(; Pajor+5 not applied
Refrigerant

- pressure at compressor outlet [kPa] +1% not applied

- temperature [°C] +0.5K not applied
Concentration (in volume})

- heat transfer medium [%] t2 not applied
Electrical quantities

- electric power W] 1% fulfilled

- voltage V] +0.5% fulfilled

- current [A] +£0.5% fulfilled

- electric energy [kWh] 1% not applied
Compressor rotational speed [min-] +05% not applied
The heating or cooling capacities measured on the liquid side shall be determined
within a maximum uncertainty of 5 % independent of the individual uncertainties of | fulfilled
measurement including the uncertainties on the properties of fluids.

Note:
Comment to abbreviated marking: e.g. A7/W55

A (air) 7 (input source air temperature in °C) / W (water), 55 (output heating water temperature in °C)

SP-2021-000012_1_12
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a) Measurement surface

Testing Laboratory

Workplace Brno, Hudcova 424/56b, 621 00

Test Report 39-17765/H
Page 8 of 16

Tested samples were surrounded by a cuboid-shape measuring surface set in distance d [m].The
measurement surface and the microphone positions for the outdoor unit were set according to the CSN EN
ISO 3744:2010 standard. For visualisation of the measuring surfaces see the sketches below.

Test sample For outdoor unit
Distance from the test sample d [m] 0.50
Height of measurement surface h [m] 1.88
Width of measurement surface w [m] 2.07
Depth of measurement surface / [m] 1.45
Total measurement surface area S [m?] 16.34
Minimal measuring time tm [s] 10x30.00
Sketch of measurement surface (not to scale):
Air/Water Heat pump
DEHER Airterm ECO 22
- Outdoor Unit -
1.88 2.07 1.88
Back
®
3
Left Top Right
0
& @ ® =
4 9 2
Front
@
1
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b) Acoustic environment

Testing Laboratory

Workplace Brno, Hudcova 424/56b, 621 00

Test Report 39-17765/H
Page 9 of 16

The device under test was placed inside a climate chamber (dimensions shown below). The chamber was
acoustically treated to be compliant with CSN EN 1SO 3745:2012 requirements for hemi-anechoic chambers.
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 rotated by about 5+10 °. Care was taken to ensure low air flow at the measurement surface by

varying the measurement distance and positions.

Climate-acoustic chamber (Corresponds to free-field over a reflecting plane*) For outdoor unit
Chamber width 11 [m] 3.75
Chamber length 12 [m] 4.50
Chamber height I3 [m] 425
Chamber surface Sv [m?] 103.88
Sound absorption coefficient a ] 1.00
Environmental correction Koa [0B] 0.00"

Note:

) The acoustic environment complies with requirements of ISO 3745:2012 standard and thus no

environmental correction is used.

SP-2021-000012_1_12
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c) Measured and calculated data — General overview:

Testing Laboratory

Workplace Brno, Hudcova 424/56b, 621 00
Test Report 39-17765/H

Page 10 of 16

The measured values are in accordance with

Test sample

CSN EN 12102-1:2023 VES

The measured values are in accordance with YES

CSN EN ISO 3744:2010

Operation mode Heating
Specification of the assessment condition A7/W55)
Type of HP capacity regulation Inverter
Control settings of heat pump / compressor 34 Hz

Fan speed settings [rpm] 400 rpm

Air/Water Heat pump

DEHER Airterm ECO 22
— QOutdoor unit —

Date of testing (YYYY-MM-DD) 2024-06-05
Reference air temperature t [°C] 7.0
Relative humidity of air RH [%%] 86.7
Ambient pressure Pamb [hPa] 989.5
Surapresswe bt | a |
Background noise correction Kia [dB] 0.2
Overall A-weighted sound pressure level | Lpa | [dB(A)] 46.3 3.0
Overall A-weighted sound power level | Lwa | [dB(A)] 58.4t3.0
Accuracy class En(geirr‘:g:;i)ng

7 Comment to abbreviated marking: i.e. A7/W55

A (air), 7 (input air, dry-bulb temperature in °C) / W (water), 565 (outlet heating water temperature in °C)

SP-2021-000012_1_12
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1A) Outdoor unit, Sound pressure per microphone position

Partial .
measurement Background noise (S_o’utr)ceknms: Uncertainty
Microphone surface incl. background)
position Si Lpai's) Lpai‘tsn U
B [m?] [dB(A)] [dB(A)] [dB(A)]

Air/Water Heat pump DEHER Airterm ECO 22 (Outdoor unit)
A7/Wbb
Compressor: 34 Hz, Fan:400 rpm

1 (front) 1.80 32.66 50.51 +3.00

2 (right) 1.80 31.92 48.62 +3.00

3 (back) 1.80 35.62 51.93 +3.00

4 (left) 1.80 34.40 49.85 +3.00

5 (top left front) 1.80 35.26 44.79 +3.00
6 (top right front) 1.80 31.52 43.80 +3.00
7 (top right back) 1.80 35.92 4453 + 3.00
8 (top left back) 1.80 36.33 44.49 +3.00
9 (top) 1.80 32.64 47.38 +3.00

SP-2021-000012_1_12
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1B) Outdoor unit, Measurement results — octave bands

Air/Water Heat pump
DEHER Airterm ECO 22 (Outdoor
unit)
fn A7/Wb5 U
Compressor: 34 Hz, Fan:400 rpm
Loa Lwa
[Hz] [dB] [dB(A)] [dB]
125 33.7 458 3.0
250 40.4 52.5 +2.1
500 42.3 54.4 1.6
1 000 39.8 51.9 +1.6
2 000 335 45.6 1.6
4 000 27.7 398 16
8 000 20.6 327 +25
Sum 46.3 58.4 3.0

SP-2021-000012_1_12
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1C) Outdoor unit, Spectrum of Sound power level Lw— octave bands

Air/Water Heat pump DEHER Airterm ECO 22 (Outdoor unit) : .
A7/W55 Engineering

Compressor: 34 Hz, Fan:400 rpm (Grade 2)
70
C=1Sound power level (LwA)
]
| |=#—=Sound pressure level (LpA) e
60 _ - o
re—
50 —— —
—_ il
<
e _. 4
@ 40 i
©
Tl
<
o B il g
<
_IQ. 30 N 11— — 18
[ |
l
20 | |
10 — - i
0 A ek = foad
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Band centre frequencies [Hz]
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2B) Outdoor unit, Measurement results — third octave bands

Air/Water Heat pump
DEHER Airterm ECO 22 (Outdoor
unit)
fn A7/W55 U
Compressor: 34 Hz, Fan:400 rpm
Loa Lwa
[Hz] [dB] [dB(A)] [dB]
100 253 374 +3.0
125 30.2 423 +3.0
160 30.0 421 £ 3.0
200 31.9 44.0 2.1
250 37.3 494 2.1
315 36.2 48.3 +2.1
400 36.2 48.3 1.6
500 37.8 49.9 +1.6
630 38.3 50.4 +16
800 36.3 48.4 +1.6
1 000 35.1 47.2 +1.6
1250 33.1 452 +1.6
1 600 30.0 421 +1.6
2000 29.0 411 1.6
2500 26.4 38.5 1.6
3150 23.9 36.1 +1.6
4000 22.4 34.5 +1.6
5000 22.1 342 +16
6 300 17.9 30.0 25
8 000 13.3 254 +25
10 000 15.2 27.3 +25
Sum 46.3 58.4 +3.0
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2C) Outdoor unit, Spectrum of Sound power level Lw — third octave bands

Air/Water Heat pump DEHER Airterm ECO 22 (Outdoor unit)

Engineering
ATWS5 , (Grade 2)
Compressor: 34 Hz, Fan:400 rpm
70
=== Sound power level (LwA)
=@i=Sound pressure level (LpA)
60 ———

Tested by: Ing. Ondrej Bilkovi¢ Date: 2024-06-25 Signed: 2 W

Reviewed and Ing. Antonin Kolbabek, Ph.D. Date: 2024-06-25 Signed: %‘/\/\

approved by:

SP-2021-000012_1_12
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V. A list of referenced documents

= Order of 2024-05-24 (Order reg. no. B-82305, received on 2024-05-24)
« Contract B-82305/39

= (SN ISO 3744:2011 - Acoustics - Determination of sound power levels of noise sources using sound
pressure — Engineering methods for an essentially free field over a reflecting plane

= 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: Air
conditioners, liquid chilling packages, heat pumps for space heating and cooling, dehumidifiers and
process chillers

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

= CSN EN 14511-3:2023 - Air conditioners, liquid chilling packages and heat pumps for space heating and
cooling and process chillers, with electrically driven compressors - Part 3: Test methods

= CSN EN 14511-4:2023 - Air conditioners, liquid chilling packages and heat pumps for space heating and
cooling and process chillers, with electrically driven compressors - Part 4: Requirements

= 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 rating at part
load conditions and calculation of seasonal performance

= Background of the SZU task no. 39-17765
= Measurement record file 39-17765-H.zip

Test Report compiled by: Ing. Ondrej Bilkovi¢

Test Report approved by: Ing. Antonin Kolbabek, Ph.D.
Hydraulic and Pressure Equipment Manager

— End of Test Report -
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UWIERZYTELNIONE TELUMACZENIE
Z JEZYKA ANGIELSKIEGO

Laboratorinm Badawcze 1045.1 akredytowane przez Czeski Instytut Akredytacii wedhug
CSN EN ISO/IEC 17025:2018

Strojirensky zkuSebni Gsiav, s.p., ZkuSebni laboraiof
(instytut Badawczy Przemysiu Maszynowego, Przedsigbiorsiwo Publiczne, Laboratorium
Badawcze)
Hudcova 424/56b, Medianky, 621 00 Brno

str. 1216
Nadruk o tresei: ilac-MRA
Nadruk o tresei: L 1045.1

RAPORT Z BADAN 39-17765/H

Produki: Zewnetrzna pompa ciepla powietrze/woda - monobliok
Rodzaj oznaczenia: DEIHER Airterm 22 ECO

Klient: Deher Spéika z ograniczong odpowiedzialnoscia
Sporiowa 3
26-067 Strawczyn
POLSKA

Produceni: Deher Spo6ika z ograniczong odpowiedzialnoscig
Sportowa 3
26-067 Strawczyn
POLSKA

Data wydania raportu: 2024-06-19

Rozdzielnik: 1 kopia dla klienta
1 kopia dla Instytuiu Badawczego Przemystu Maszynowego

Niniejszy dokument moze by¢ kopiowany w catosci bez pisemnej zgody Instytutu Badawczego
Przemystu Maszynowego. Czesciowe kepie podlegaja zatwierdzeniu. Wyniki badan 1 weryfikacji
odnoszg si¢ tylko do badanych produktéw w stanie w jakim zostaly dostarczone lub przedlozone.
Laboratorium badawcze nie ponosi odpowiedzialnosci za dane przekazane przez klienta
wyszczegolnionego w niniejszym raporcie.



STROJIRENSKY ZKUSEBNI USTAV

¢) Zmierzone i skaikulowane dane - Zarys ogoiny:

Mierzone wartosci sa zgodne z CSN EN 12102-1:2023

Mierzone wartosci sa zgodne z CSN EN ISO 3744:2010

Tryb pracy

Warunki techniczne oceny
Rodzaj regulacji wydajnosci pompy ciepla
Ustawienia kontrolne pompy ciepia/sprezarki

Ustawienia predkosci wentylatora

Probka

Data badania

Referencyjna temperatura powietrza

Wilgotno$¢ wzgledna powietrza

(Cisnienie otoczenia

Poziom mocy akustyczncej testowanego urzadzenia
i réznica tla akustycznego

Korekta tia akustycznego

Calkowity wazony poziom ci$nienia akustycznego

w odniesieniu do A

Calicowity wazony poziom mocy akustycznej

w odniesieniu do A

Klasa dokladnosci

{rpm]

Laboratorium Badaweze

Zakiad Bmo.Hudcova 424/56b

sir. 1G 7z 16

TAK

TAK

Ogrzewaiiie

AT/W535%

Inwertor

34 Hz

400 rpm

Pompa ciepla powietrze/woda

DEHER Airterm ECO 22
- urzadzenie zewnetrzne -

2024-06-05

t | 7.0

RH [%] 86.7
Pams  [DPaj 989.5
AL, [dB] 13.3
Kia  [dB] 0.2

PP [dB(A)] 46.3 + 3.
Lwa [dB(A)] 58.4 + 3.
Metoda techniczna

{kiasa 2)

N

\\

.

, 621 00

0

0

(%) Komentarz do _Skrdéonegd oznakowania: np. A7/W55

Atpowietrze), 7 (powietrze wejsciowe, temperatura suchego termometru w "C)/W (woda), 55

(temperatura wody grzewczej na wylocie w °C)
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Z.aklad Brno.Hudcova 424/56b, 621 (0
Raport z badan 39-17765/H
sir. 16z 16

V. Lista dokumentdéw referencyinych

Zamowienic z dnia 2024-05-24 (Nr zaméwicnia B-82305, otrzymanc dnia 2024-05-24)

Umowa B-82305/3%

CSN ISO 3744:2011 - Akustyka - Wyznaczanie poziom6w mocy akustycznej i poziomow
energii akustycznej zrodet halasu na podstawie pomiaréw cisnienia akustycznego - Metody
techniczne stosowane w warunkach zblizonych do pola swobodnego nad plaszczyzna
odbijajgeg dzwick

CSN EN 12102-1:2023 - Klimatyzatory, agregaty do chiodzenia cieczy, pompy ciepla,
zigbiarki do procesow przemystowych i osuszacze z elektrycznie napedzanymi sprezarkami
Wyznaczanie poziomu mocy akustycznej - Czesé 1: Klimatyzatory, agregaty do chlodzenia
cicczy, pompy ciepla do ogrzewania i chiodzenia pomicszezefi, osuszacze i zigbiarki do
procesow przemystowych

CSN EN 14511-2:2023 - Klimatyzatory, agregaty chlodzace ciecz i pompy ciepta do
ogrzewania i chiodzenia pomieszczen i chiodziarki procesowe ze sprezarkami o napedzie
elektrycznym - Cze$¢ 2: Warunki badan

CSN EN 14511-3:2023 - Klimatyzatory, agregaty chiodzace ciecz i pompy ciepta do
ogrzewania 1 chfodzenia pomieszczen i chlodziarki procesowe ze sprezarkami o napedzie
elektrycznym - Czesé 3: Metody badan
CSN EN 14511-4:2023 - Klimatyzatory, agregaty chtodzace ciecz i pompy ciepta do
ogrzewania i chledzenia pomieszczen i chiodziarki procesowe ze sprezarkami o napedzie
elektrycznym - Czgs$¢ 4: Wymagania
CSN EN 14825:2023 - Kiimatyzatory, agregaty do chtodzenia cieczy oraz pompy ciepta ze
sprezarkami o napedzie elektrycznym do ogrzewania i chiodzenia pomieszezen - Badanie
obcigzenia oraz obliczanie wydajnosci sezonowej

Uwarunkowanie SZU dla préby nr 39-17765
Plik z dokumentacja pomiarowa 39-17765-H.zip

Raport z badan sporzadzit: inz.Ondrej Bilkovié
podpis nieczytelny

Raport z badan zatwierdzil: dr inZ. Antonin Kolbhdbek
Kierownik ds urzadzen hydraulicznych i ciénieniowych

Okragla piecze¢ o nastgpujacej tresci: Akredytowane Laboratorium Badawcze nr 1045.1
Strojirensky Zkusebni Ustav s.p.-

- Koniec Raportu z badan -
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Testing Laboratory 1045.1 accredited by the Czech Accreditation Institute pursuant to
CSN EN ISO/IEC 17025:2018
Strojirensky zkuSebni ustav, s.p. Zkusebni laboratof
(Engineering Test Institute, Public Enterprise, Testing Laboratory)
Hudcova 424/56b, Medlanky, 621 00 Brno

Page 1 of 39

TEST REPORT
39-17457IT

Product: Outdoor Air/Water Heat Pumps — monobloc

Type designation: DEHER AIRTERM 22 ECO

Customer: Deher Spotka z ograniczong odpowiedzialnoscig
Sportowa 3
26-067 Strawczyn
POLAND

Manufacturer: Deher Spétka z ograniczong odpowiedzialnoscig
Sportowa 3
26-067 Strawczyn
POLAND

Report issue date: 2024-02-20

Distribution list: 1 copy to the Customer
1 copy to the Engineering Test Institute

This document may be copied in its entirety without written consent of the Engineering Test Institute. Partial
copies are subject to approval. The results of the tests and verifications shall relate only to the products tested as
received or presented. The testing laboratory is not responsible for the data provided by the customer specified in

the report.
SP-2021-000012_1_12
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Description of product tested

The Heat pump DEHER AIRTERM 22 ECO supplied by the company Deher Spétka z ograniczona
odpowiedzialnoscia is structurally adapted to operate in air/water system. Device is designed as monobioc
placed outdoor. Qutdoor unit is connected by water pipes. Refrigerant R290 is used with charge 1.4 kg. Power
supply is a three-phase. Heat pump is able to work in heating and cooling mode. Heat pump is working with
fixed flow rate.

Main components of the outdoor unit DEHER AIRTERM 22 ECO:

Serial number CP-RW0600064 PPAL06023080350

Cuboid shape with dimensions 1070 x 450 x 1380 mm (W x D x H)

Frame and casing made of varnished steel sheets

L-shaped evaporator, 2 rows, dimensions 950 x 20 x 1300 mm (W x D x H), spacing 2 mm
Plate condenser, dimensions 130 x 85 x 340 mm (W x D x H) including insulation
Compressor Highly WHP32900VSKTQ9JK, serial number W82N1E031C31

Refrigerant R290 (1.4 kg)

Electric expansion valve Sanhua

4-way reversing valve Sanhua

Refrigerant accumulator 145VW-B04-PW, Fo Shan Hong xin, serial number 2023007000800300
Axial fan RD150HA, Jiangmen LT Motor Co., Ltd., serial number 000459

Axial fan RD150HA, Jiangmen LT Motor Co., Ltd., serial number 000467

Pressure sensor Changzhou Sensata Technology Co., Lid

Pressure switch YK-01H

Temperature sensors Guangdong Chico Electronics Co., Ltd

Flow switch ACOL

Refrigerant pipes

Air vent

Air conditioner reactor R20035L(AL)

Scheme:

HP

evaporator

condenser

SP-2021-000012_1_12



Photodocumentation:

Heat pump DEHER AIRTERM 22 ECO
- outdoor unit
— Front view —
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Heat pump DEHER AIRTERM 22 ECO
- outdoor unit
— Compressor label —
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Workplace Brno, Hudcova 424/56b, 621 00
Test Report 39-17457/T
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Heat pump DEHER AIRTERM 22 ECO
- outdoor unit
— Back view ~

Heat pump DEHER AIRTERM 22 ECO

- outdoor unit
— Label —
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Heat pump DEHER AIRTERM 22 ECO
- outdoor unit
— Without cover —
. Sample tested
SZU reg. no. Product name Date of submission

1212.24.39455.001 DEHER AIRTERM 22 ECO 2024-01-17

The visual inspection, tests and verification were carried out by Ing. Alexandr Jordanov and Ing. Dominik
Sedivy, PhD. at the test station of SZU.
The tests were performed using measuring and testing equipment with valid calibration.

lll. Measuring and test equipment:

No. Description Inventory number
1. Electrical energy meter 022370/1
2. Digital watt meter MaR01/EMO1
3. Flow meter Krohne Optiflux 022370/5
4, Barometer 022370/7
5. Differential pressure gauge MaR01_TI
6. Temperature-humidity meter HC2-1C305 022370/10
e 022370/11
7. Temperature-humidity meter HC2-1C305 022370/12
8. Thermometer 022370/13

SP-2021-000012_1_12
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IV. Methods, results of tests and verifications
Test
No. | Test objective Requirement | Method of test Documentation eva-h:latlc.ml
verification

*

CSN EN 14511-2:2023

1. | Rating conditions - &SN EN 14511-3:2023 Page No. 7-8 X
Seasonal performance
tests and SCOP CSN EN 14511-3:2023

2. |calculation -  Low|” CSN EN 14825:2023 | 29e No. 915 i x

temperature application
Seasonal performance

3. | caloation ~ Medium |~ EN EN 146259005 | |PageNo. 162 |x
temperature application
*) Evaluation / statement of conformity:
+o Requirement fulfilled 0. Not applicable
e Requirement not fulfilled ) ST Not evaluated
Measured quantity Unit g\:::ﬁ?:;:)ént of Evaluation
Liquid
- temperature difference (dT) K] $0.15K fulfilled
- temperature inlet/outlet [°C] +0.15K fulfilled
- volume flow [m3/s] 1% fulfilled
- static pressure difference [kPa]} g J/o k(ii (fgoskzl;)a;( Pa) or + fulfilled
Air
- dry bulb temperature [°C] +0.2K fulfilled
- wet buib temperature [°C] +04K fulfilled
- volume flow [m3/s] +5% not applied
- static pressure difference [Pa] 025(2: £A1p03 }3(2,3 Pajorts not applied
Refrigerant
- pressure at compressor outlet [kPa] +1% not applied
- temperature [°C] +0.5K not applied
Concentration (in volume)
- heat transfer medium [%] +2 not related
Electrical quantities
- electric power W] +1% fulfilled
- voltage '\ +05% fulfilled
- current [A] +0.5% fulfilled
- electric energy [kWh] 1% not applied
Compressor rotational speed [min-1]} +05% not applied

SP-2021-000012_1_12




Testing Laboratory

Workplace Brno, Hudcova 424/56b, 621 00
Test Report 39-17457/T

Page 6 of 39

The heating or cooling capacities measured on the liquid side shall be determined
within a maximum uncertainty of 5 % independent of the fulfilled
individual uncertainties of measurement including the uncertainties on the properties
of fluids.

Note:

The stated extended measurement uncertainties are calculated as a factor of the measurement uncertainty
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, Art. 4.2.1 - binary
statement for the simple acceptance rule shall apply.

SP-2021-000012_1_12
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Test objective: Rating conditions
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 14511-2:2023, CSN EN 14511-3:2023
Sample tested: Heat pump DEHER AIRTERM 22 ECO
Measuring equipment used: |see Chapter lli

Specification of the assessment condition™ A7/W35 A7/W55 A2/W35

Date of testing 2024-01-22 2024-01-23 2024-01-31

Transient test procedure YES/NO NO NO YES
Average defrost time of 1 cycle [min] - - 4.6
Average time of 1 cycle [min] - — 162.5
Calculation time fmin] 70.0 70.0 162.5
Output heating water - temperature o
oal c%l stion 9 P [°C] 35.09 55.02 34.73
Input heating water - temperature o
omculation P - rol 30.00 - 47.00 31.66
Qutput heating water temperature [°C] 35.09 55.02 34.97
Input heating water temperature [°C} 30.00 47.00 31.70
Air temperature — dry bulb temperature [°C] 7.18 7.10 2.04
Air temperature — wet bulb temperature [°C] 6.12 6.09 1.02
Relative humidity [%] 86.16 86.82 83.31
Barometric pressure [kPa} 98.909 99.237 100.048
Ambient temperature [°C] 7.18 7.10 2.04
Secondary circuit pressure difference fkPa] 2.596 10.300 2.001
Efficiency of the secondary liquid pump -] 0.130 0.160 0.126
Volume flow rate of heating water [m3-h] 1.9179 1.2875 1.9242
Density of heating water [kg-m] 993.9 985.8 994.0
Specific heat capacity of heating water [kJ-kg'-K] 4175 4178 4175
Voltage V] 399.88 399.32 399.66
Total current [A] 13.40 19.37 9.97
Qverall power input [kW] 2.378 3.835 1.813
Capacity correction of sec. liquid pump W] 9.253 19.405 7.422
Power input correction of sec. liquid pump Wi 10.64 23.09 8.49
Heating capacity — heating water (kW] 11.248 11.812 6.824
i:{;t:cted heating capacity — heating (kW] 11.239 11.792 6.816
Uncertainty of corrected heating capacity [kW] +0.189 x0.127 +0.189
Effective electric power input [kW] 2.368 3.812 1.804
CoP [-] 4.747 3.094 3.778
incertainty of COP = + 0.080 + 0.033 + 0.105
Control settings [Hz] 45 52 35
Circulation pump settings — heating water [-] ON ON ON
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Specification of the assessment condition® A2/W55 A-7/W35 A-7/W55
Date of testing 2024-01-30 2024-01-31 2024-01-30

Transient test procedure YES/NO NO YES YES
Average defrost time of 1 cycle [min] - 5.3 3.9
Average time of 1 cycle [min] - 158.0 160.8
Calculation time [min] 70.0 1568.0 160.8
Output heating water - temperature o
cal c;:ﬂ ation 9 P [°C] 55.00 34.60 54.59
Input heating water - temperature 0
oistion | 9 P [°C] 50.39 29.58 47.88
Output heating water temperature I°C] 55.00 34.96 54.97
Input heating water temperature [°C] 50.39 29.65 47.93
Air temperature — dry bulb temperature [°C] 2.02 -6.94 -6.94
Air temperature — wet bulb temperature [°C] 1.00 -7.94 -7.86
Relative humidity [%] 83.34 74.94 76.68
Barometric pressure [kPa] 100.230 100.250 100.394
Ambient temperature [°C] 2.02 -6.94 -6.94
Secondary circuit pressure difference [kPal 10.179 - 3.045 10.601
Efficiency of the secondary liquid pump C -] 0.159 0.133 0.161
Volume flow rate of heating water [m3-h-1] 1.2913 1.9208 1.2909
Density of heating water [kg-m-3] 985.8 994 .1 986.0
Specific heat capacity of heating water [kd-kg-1-K-1 4.178 4.175 4178
Voltage vl 399.68 399.26 398.87
Total current [A] 14.13 20.12 24.65
Qverall power input [kW] 2.561 3.948 5.017
Capacity correction of sec. liquid pump Wi 19.293 10.564 19.803
Power input correction of sec. liquid pump fwi 22.94 12.19 23.60
Heating capacity — heating water [kW] 6.811 11.135 9.913
g;:;?cted heating capacity — heating [kW] 6.792 11124 9.894
Uncertainty of corrected heating capacity [kW] +0.126 +0.189 +0.127
Effective electric power input [kW] 2.538 3.935 4.994
COP [~] 2.676 2.827 1.981
Uncertainty of COP -] + 0.050 + (0.048 £ 0.025
Control settings [Hz] 35 70 70
Circulation pump settings — heating water -] ON ON ON
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Test objective: Sea§on_al performance 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 DEHER AIRTERM 22 ECO
Measuring equipment used: |see Chapter ll|

Design [Air/water— monobloc
' Temperature application Low (reference water temperature 35 °C)
Conditions Reference heating season Average
speciﬁgatlon Outlet water temperature - indoor heat exchanger | Variable
according to -
&SN EN Compressor speed control Variable
14825:2023 Water flow rate — primary circuit -
Water flow rate — secondary circuit Fixed
Seasonal  space Average Ns 175.2 %
heating energy | Heating Warmer Ns . - %
efficiency Colder Ns - %
Seasonal efficiency Average SCOP 4.46 -
according to . N —
&SN EN Heating Warmer SCOP
14825:2023 Colder SCOP - -
Cooling -
: Reference |Average Yes
Function . 4
Heating Yes |heating Warmer -
season Colder K
Cooling Pdesignc - kW
. Average Paesignn 13.22 kw
Full heating load
9 Heating | Warmer Pdesignh - kw
Coider Pdesignn - kW
Bivalent Average Thivatent -10 °C
ivalen : ] - °
femperatures Heating | Warmer Toivatent C
Colder Thivatent - °C
o | Average TOL - °C
peration imit . o
temperatures Heating Warmer TOL - C
Colder TOL - °C
Seasonal power | Cooling Qce - kWh
mﬂsuévpt'on . Average Que 6131 kWh
accordin 0
&SN ENg Heating | Warmer Qe - kWh
14825:2023 Colider Que - kwh
Off mode Porr 12.8 w
Modes other than active mode* Thermostat off mode Pto 12.8 W
.7 . f
’ Standby mode Pss 12.8 w
Crankcase heater mode Pek 0 w

Dt ested): The technical data were declared by the Manufacturer and were not tested by the Testing Laboratory.
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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/heating only heat pumps and reference heating season ,A“ = average

Hue 2066 fh]

Hro 178 th]

Hss 0 [h]

Hex 178 [h}

Horr 0 [hi

Measured data:

Pro 0.0128 [kw]

Pss 0.0128 [kWj

Pck 0 [kw]

Porr 0.0128 [kw]

Pdesignh 13.22 (kW]

SCOPon 4.46 -

Coefficient and correction:

F(1) 3 [%]

F(2) 0 [%]

CcC 2.5 -

Calculation of SCOP:

7.3 Calculation of the reference annual heating demand (Qn)

Qu= Pdesignh - Hue [kWh]
Qu=13.22 - 2066 = 27315 [kWh]
7.4 Calculation of the annual electricity consumption (Qre)

Que = Qu/ SCOPon + Hro - Pro + Hse - Pse + Hek - Pek + Horr - Porr [kWh]
Que=27315/4.46 +178-0.0128+0-0.0128 + 178 - 0 + 0 - 0.0128 = 6131 [kwh]
7.2 General formula for calculation of reference SCOP

SCOP =Qn/ Que -]
SCOP =27315/6131 =4.46 -
7.1 Calculation of the seasonal space heating efficiency ns

ZF() = F(1) + F(2) -
ZF=0.03+0=0.03 -]

ns=1/CC - SCOP - TF(i)
ns (A) = (1/2.5) - 4.46 — 0.03 = 1.752

SP-2021-000012_1_12




1 y Testing Laboratory
%?%@EQE SKY Workplace Brno, Hudcova 424/56b, 621 00
EBNI LETEY Test Report 39-17457/T

Page 11 of 39

Low
Temperature level (reference water temperature 35 °C)
Reference heating season A" = average (Tdesignh = -10 °C)
Assessment condition A B C
Specification of the assessment condition® A-TIW34 A2/W30 A7/W28.39
Date of testing 2024-01-26 | 2024-01-29 | 2024-01-25
Transient test procedure YES /NO YES YES . NO
Average defrost time of 1 cycle [min] 4.4 4.2 -
Average time of 1 cycle [min] 97.0 96.3 -
Calculation time [min] 97.0 96.3 70.0
Output heating water — temperature calculation [°C] 33.52 29.60 28.42
Input heating water —temperature calculation [°C] 28.71 26.58 24.96
Output heating water temperature °’C] 33.94 29.96 28.42
Input heating water temperature [°C] 28.74 26.67 24.96
Air temperature — dry bulb temperature [°C] -6.86 1.99 7.05
Air temperature — wet bulb temperature °C] -7.87 0.99 6.00
Relative humidity [%] 74.96 83.76 86.14
Barometric pressure [kPa] 99.457 100.529 99.229
Ambient temperature [°C] -6.86 - 1.99 7.05
Secondary circuit pressure difference ’ [kPa] 2.785 2.427 2.781
Efficiency of the secondary liquid pump -] 0.131 0.129 0.131
Volume flow rate of heating water fm3-h1] 1.9256 1.9211 1.9234
Density of heating water [kg-mI] 994.4 995.6 996.0
Specific heat capacity of heating water [kJ-kg'-K"] 4176 4177 4177
Voltage V] 399.45 400.10 399.97
Total current [A] 18.22 9.03 7.55
Overall power input [kW] 3.650 1.5692 1.322
Capacity correction of sec. liquid pump (W] 9.845 8.753 9.827
Power input correction of sec. liquid pump [W] 11.33 10.05 11.31
Heating capacity — heating water kW] 10.693 6.696 7.702
Corrected heating capacity — heating water [kW] 10.683 6.688 7.692
Uncertainty of corrected heating capacity [kW] +0.189 +0.189 +0.189
Effective electric power input [kW] 3.638 1.582 1.311
COP [ 2.936 4.229 5.867
Uncertainty of COP [-] + 0.052 +0.119 +0.144
Control settings [Hz] 70 35 30
Circulation pump settings — heating water [-] ON ON ON
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Low
Temperature level (reference water temperature 35 °C)
Reference heating season LAY = average (T designh = =10 °C)
Assessment condition D TOL(E), Thiv (F)
Specification of the assessment condition* A12/W26.93 A-10/W35
Date of testing 2024-01-26 2024-01-25

Transient test procedure YES /NO NO YES
Average defrost time of 1 cycle [min] - 4.3
Average time of 1 cycle [min} - 157.8
Calculation time [min] 70.0 157.8
Output heating water — temperature calculation [°C] 26.92 34.63
Input heating water —temperature calculation [°C] 23.03 28.68
Output heating water temperature [°C] 26.92 34.91
Input heating water temperature [°C] 23.03 28.65
Air temperature — dry bulb temperature °C] 11.98 -9.87
Air temperature — wet bulb temperature I°C] 10.92 -10.92
Relative humidity [%] 88.19 68.65
Barometric pressure [kPa] 99.050 99.041
Ambient temperature °Cj 11.98 - -9.87
Secondary circuit pressure difference [kPa] 3.046 10.689
Efficiency of the secondary liquid pump [-] 0.133 0.185
Volume flow rate of heating water [m3-h] 1.9205 1.9278
Density of heating water [kg-m?] 996.4 994.1
Specific heat capacity of heating water [kd-kg'-K] 4178 4.175
Voltage V] 399.90 399.17
Total current [A] 7.17 25.61
Qverall power input (kW] 1.189 5.320
Capacity correction of sec. liquid pump W1 10.583 25.258
Power input correction of sec. liquid pump [W] 12.21 30.98
Heating capacity — heating water (kW] 8.639 13.246
Corrected heating capacity — heating water [kW] 8.628 13.221
Uncertainty of corrected heating capacity [kW] +0.189 +0.190
Effective electric power input [kW] 1.177 5.289
copP [-] 7.329 2.500
Uncertainty of COP -] +0.161 1 0.036
Control settings [Hz] 30 90
Circulation pump settings — heating water -] ON ON
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Data for SCOP calculation
- Low temperature application (reference water temperature 35 °C)
- Reference heating season ,A“ — average
Outdoor Indoor
heat heat
Eff. power
exchanger | exchanger | paytjoad | Part | DC Declared dce%';‘i 2 e gg';ﬁon cr | COPbin | input of
Outlet ratio load capacity h grada (T)) compressor
Outdoor water capacity | coefficient off state

airinlet | temperatu
re

[°C] [°C] %] | kW] | [kW] - - HH (kW]

A -7 34.00 | 8846 | 11.70 | 10683 2.936 0.900 |1.00 | 2.936 -
B 2 30.00 | 5385 | 7.12 6.688 4.229 0.200 | 1.00 | 4.229 -
o 7 28.39 | 3462 | 458 7.692 5.867 0990 |0.59 5828 | 0.0128

D 12 26.93 | 1538 | 2.03 8.628 7.329 0.989 |0.24 7079 | 0.0128

TOL (E) -10 35.00 | 100.00 | 13.22 | 13.221 2.500 0.900 |1.00 | 2.500 -

Thiv (F) -10 35.00 | 100.00 | 13.22 | 13.221 2.500 0.900 | 1.00 | 2.500 -

Adaption of water temperature — according to CSN EN 14825:2023, Annex F
- Low temperature application (reference water temperature 35 °C)

- Reference season ,A"— average
- ConditionD
- Fixed water flow rate — secondary circuit

General formulas and derivation:

o
t outlet, average = t inlet, capacity test + ( t outlet, capacity test = t inlet, capacity test ) -CR [ C]
= [°Cl]
{ outlet, average = t inlet, capacity test + ( At ) -CR
i}
i outlet, average = t outlet, capacity test = At+ At- CR [ C]
= [°Cl]
{ outlet, capacity test = 1 outlet, average + At - At - CR

For fixed flow:
At = Declared capacity / Declared capacity standard rating conditions A7TW35 * 5
CR - At = Part load / Declared capacity - Declared capacity / Declared capacitystandard rating conditions A7w35 * 5

CR - At = Part load / Declared capacity standard rating conditions A7W35 *

{ outlet, capacity test, fixed flow = t outiet, average + Declared capacity / Declared CapaCitYStandard rating conditions A7W35 * O - Part
inad / Declared capacity standard rating conditions A7W35 * 5

t cutlet, capacity test, fixed flow = t outlet, average 5 / Declared capacitystandard rating conditions A7W35 * (Declared capacity
- Part load)

ideasured data:

foutet, average 24.00 [°C]

Declared capacity 8.628 [kW]
Declared capacity standard rating condition A7/W35 11.239 [kW]
Part load 2.03 kW]

SP-2021-000012_1_12




Calculation of water temperature

Testing Laboratory
Workplace Brno, Hudcova 424/56b, 621 00
Test Report 39-17457/T
Page 14 of 39

t outlet, capacity test, fixed flow = 24 + 5 /11.239 - (8.628 -2.03) = 26.93 [°C]
Calculation SCOP, SCOPon, SCOP et
- Low temperature application (reference water temperature 35 °C)
- Reference heating season ,A” — average
) O; t:g?r partload| Heat Capacity l'-:;a(: Resistive | Annual | cop.. | Annual Annual | Net annual ar::le:al
Bin | Gy |Hours| PG| losd | orP | coversd | beat, | resothe | Tm)” | doman | mowt | canscy | "ot
bulb) i pump including i.':":::n
coPb backup | hix sictrc
plomo | PR(T]) etbu(T) | x| Tin " | RS | heatng | i | hegting
U] elbu(Tj)
1 I°cl [h) [%] kW] kW] kW] [kw] [kWh] - [kwh} [kWh] [kWh] [kWh]
21 -10 11 10000 | 1322 | 1322 | 1322 0.00 0.00 2,50 13 5 13 5
22 -9 25 | 9615 | 1271 | 1238 | 1238 0.00 0.00 2565 318 120 318 120
23 8 23 | 9231 1220 | 1153 | 1153 0.00 0.00 2.79 281 101 281 101
24 7 24 | 8846 | 1170 | 10.68 | 10.68 0.00 0.00 2.94 281 96 281 96
25 % 27 | 8462 | 1119 | 1024 | 10.24 0.00 0.00 3.08 302 98 302 98
26 -5 68 | 8077 | 10.68 9.80 9.80 0.00 0.00 3.22 726 225 726 225
27 -4 91 | 7692 | 1017 9.35 9.35 0.00 0.00 3.37 925 275 925 275
28 -3 89 | 73.08 2.66 8.91 8.91 0.00 0.00 3.51 860 245 860 245
29 2 165 | 69.23 9.15 8.46 8.46 0.00 0.00 3.65 1510 413 1510 413
30 1 173 | 65.38 8.64 8.02 8.02 0.00 0.00 3.80 1495 394 1495 394
31 0 240 | 61.54 8.14 7.58 7.58 0.00 0.00 3.94 1953 495 1953 495
32 1 280 | 57.69 7.63 7.13 743 0.00 0.00 4,08 2136 523 2136 523
33 2 320 | 53.85 712 6.69 6.69 0.00 0.00 423 2278 539 2278 539
34 3 357 | 50.00 6.61 6.89 6.61 0.00 0.00 455 2360 519 2360 519
35 4 356 | 46.15 6.10 7.09 6.10 0.00 0.00 4.87 2172 446 2172 446
36 5 303 | 4231 5.59 7.29 5.59 0.00 0.00 5.19 1695 327 1695 327
37 6 330 | 38.46 5.09 7.49 5.09 0.00 0.00 5.51 1678 305 1678 305
38 7 326 | 34.62 4.58 7.69 4.58 0.00 0.00 5.83 1492 256 1492 256
39 8 348 | 3077 407 7.88 407 0.00 0.00 6.08 1416 233 1416 233
40 9 335 | 26.92 3.56 8.07 3.56 0.00 0.00 6.33 1192 188 1192 188
4 10 315 | 23.08 3.05 8.25 3.05 0.00 0.00 6.58 961 146 961 146
42 11 215 | 19.23 2.54 8.4 254 0.00 0.00 6.83 547 80 547 80
43 12 160 | 15.38 2.03 8.63 2.03 0.00 0.00 7.08 344 49 344 49
44 13 151 | 11.54 153 8.82 153 0.00 0.00 7.33 230 31 230 31
45 14 105 | 7.69 1.02 9.00 1.02 0.00 0.00 7.58 107 14 107 14
46 15 74 3.85 0.51 9.19 0.61 0.00 0.00 7.83 38 5 38 5
T 4910 b2 27310 128 27310 6128
SCOPon l 446  |SCOPnet 4.46
SCOP 4.45
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Part load performance diagram
Low temperature application (reference water temperature 35 °C)
Reference heating season ,A“ — average
Part load and HP declared capacity depending on ambient
temperature
16,0 9,00
14,0 8,00
. 7,00
— 12,0
2
= - 6,00
2 10,0
(¥ ‘,
8 - 5,00
8 80 =
oo
E 4,00 %
- 60 ©
8 3,00
E 40 2,00
20 - 1,00
0,0 : = 0,00
-10 -5 4] 5 10 15
Outdoor temperature 'C}
e Part load [kW] ====Part |oad higher tolerance [kW] =~=Part load lower tolerance (kW]
«wmwDeclared capacity [kW] wmnCOP measured [-] = COP at part load [-]
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s Seasonal performance tests and SCOP calculation - Medium
Test objective: 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 DEHER AIRTERM 22 ECO

Measuring equipment used: | see Chapter lll

Design IAir/water-— monobloc
Temperature application t_l\)llse?g;m (reference water temperature
Conditions Reference heating season Average
specification Ot Joorh -
according to | Outlet water temperature - indoor heat exchanger | Variable
CSN EN| Compressor speed control Variable
14825:2023 Water flow rate — primary circuit -
Water flow rate — secondary circuit Fixed
Seasonal space Average Ns 1314 %
heating energy | Heating Warmer Ns- ) - %
efficiency Colder Ns - %
Seasonal efficiency Average SCOP 3.36 -
according to ; ; —
&SN EN Heating Warmer SCOP
14825:2023 Colder SCOP - -
Cooling -
; Reference |Average Yes
Function
Heating |Yes |heating Warmer -
season Colder -
Cooling Pdesignc - kw
Average Pdesignh 13.40 kw
Full heating load
eating foa Heating |Warmer Pgesignh - kw
Colder Pdesignh - kw
Sivalent Average Thivalent -10 °C
ivalen . ) .
temperatures Heating | Warmer Thivatent - C
Colder Toivalent - °C
Ope | Average TOL - °C
ration imit . o
temperatures Heating | Warmer TOL - C
Colder TOL - °C
Seasonal power | Cooling Qce - kWh
WSU(;‘?PUON t Average Qe 8241 kWh
accordin
SIN ENQ © Heating | Warmer Que - kWh
$4825:2023 Colder Que - kWh
Off mode Porr 12.8 w
Thermostat off mode Pro 12.8 w
4odes other than ,active mode”
Standby mode Pss 12.8 w
Crankcase heater mode Pck 0 w

o tested): The technical data were declared by the Manufacturer and were not tested by the Testing Laboratory.
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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/heating only heat pumps and reference heating season ,A“ = average

Hre 2066 [h]
Hro 178 [h]
Hss 0 {h
Hek 178 {h]
Horr 0 fhi

Measured data:

Pro 0.0128. [kW]
Pss 0.0128 [kW]
Pex 0 [kW]
Pore 0.0128 kW]
Pdesignh 13.40 [kW]
SCOPon 3.36 -]

Coefficient and correction:

F(1) 3 [%]

F(2) 0 [%]

cC 25 -]

Calculation of SCOP:

7.3 Calculation of the reference annual heating demand (Qw)

Qu = Pdesignh - Hhe [kWh]
Qu=13.4- 2066 = 27689 [kWh]

7.4 Calculation of the annual electricity consumption (Que)
e = Qu/ SCOPon + Hro - Pro + Hsg - Pss + Hek - Pek + Horr - Pore [kWh]
Que=27689/3.36 + 178 - 0.0128 + 0 - 0.0128 + 178 - 0 + 0 - 0.0128 = 8241 [kWh]

7.2 General formula for calculation of reference SCOP
SCOP=Qu/Que -
S0P =27689 /8241 = 3.36 -]

7.1 Calculation of the seasonal space heating efficiency ns
IF{H=F(1)+F2)

iF=003+0=0.03

=1/CC - SCOP - ZF(i)
A)=(1/25)-3.36-0.03=1.314

i ——
Lo b
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Medium
Temperature level (reference water temperature 55 °C)
Reference heating season LA” = average (Tdesignn = -10 °C)
Assessment condition A B C
Specification of the assessment condition® A-7/W52 A2/W42 A7/W37.79
Date of testing 2024-02-01 | 2024-01-24 | 2024-01-29
Transient test procedure YES / NO YES YES NO
Average defrost time of 1 cycle fmin] 3.5 3.3 -
Average time of 1 cycle [min] 100.9 125.0 =
Calculation time [min] 100.9 125.0 70.0
Qutput heating water — temperature calculation [°C] 51.31 41.59 37.81
Input heating water ~ temperature calculation [°C] 44.06 37.11 32.84
Output heating water temperature [°C] 51.89 41.98 37.81
Input heating water temperature [°C] 44.14 37.20 32.84
Air temperature — dry bulb temperature [°C] -6.93 1.94 7.05
Air temperature — wet bulb temperature [°C] -7.96 0.96 6.00
Relative humidity [%] 74.04 84.07 86.09
Barometric pressure [kPa] 99.342 98.491 100.455
Ambient temperature [°C] 15.44 1.94 7.05
Secondary circuit pressure difference [kPaj 10.574 9.904 10.605
Efficiency of the secondary liquid pump [-] 0.161 0.158 0.161
Volume flow rate of heating water [m3-h"] 1.2921 1.2806 1.2818
Density of heating water [kg-m3] 987.5 991.6 993.0
Specific heat capacity of heating water [kd-kg'-K-1] 4177 4175 4175
Voltage - V] 399.03 399.78 399.93
Total current [A] 27.61 10.78 9.21
Overall power input tkW] 5.733 1.991 1.618
Capacity correction of sec. liquid pump W] 19.784 18.845 19.720
Power input correction of sec. liquid pump W] 23.58 22.37 23.50
Heating capacity — heating water [kW] 10.740 6.595 7.345
Corrected heating capacity — heating water [kW] 10.720 6.576 7.325
Uncertainty of corrected heating capacity [kwW] +0.127 £ 0.126 +0.126
Effective electric power input [kW] 5.710 1.969 1.595
COP [-] 1.878 3.340 4.593
Uncertainty of COP -] + 0.022 + 0.064 +0.079
Control settings [Hz] 85 35 30
Circulation pump settings — heating water -] ON ON ON
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Temperature level

Medium
(reference water temperature 55 °C)

Reference heating season

A" = average (Tdesignh = ~10 °C)

Assessment condition D TOL(E), Thiv (F)
Specification of the assessment condition* A12/W34.30 A-10/W55
Date of testing 2024-01-24 2024-01-23
Transient test procedure YES/NO NO YES
Average defrost time of 1 cycle [min] - -
Average time of 1 cycle [min] - -
Caiculation time [min] 70.0 180.0
Output heating water — temperature calculation [°C] 34.38 54.99
input heating water —temperature calculation [°C] 28.67 45.88
Output heating water temperature [°C] 34.38 54.99
Input heating water temperature [°C] 28.67 45.88
Air temperature — dry bulb temperature [°C] 11.99 -9.95
Air temperature — wet bulb temperature [°C] 10.93 -10.94
Relative humidity [%] 88.31 70.24
Barometric pressure [kPa] 98.710 99.442
Ambient temperature [°C] 11.99 -9.95
Secondary circuit pressure difference [kPa] 10.477 10.008
Efficiency of the secondary liquid pump [-] 0.160 0.158
Yolume flow rate of heating water [m3-h] 1.2919 1.2876
Density of heating water [kg-m-3] 994.2 985.8
Specific heat capacity of heating water [kd-kg1-K-1] 4.175 4.178
Voltage V] 399.97 398.74
Total current [A] 9.69 33.77
Dverall power input [kW] 1.659 7.1565
Capacity correction of sec. liquid pump [W] 19.665 19.039
Power input correction of sec. liquid pump W] 23.42 22.62
Heating capacity — heating water [kW] 8.515 13.421
Corrected heating capacity — heating water [kW] 8.495 13.402
Uncertainty of corrected heating capacity [kW] +0.127 +0.127
Effective electric power input [kW] 1.636 7.132
L0OP [-] 5.194 1.879
Uncertainty of COP -] +0.078 +0.018
_Control settings [Hz] 30 90
Circulation pump settings — heating water [-] ON ON
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Data for SCOP calculation
- Medium temperature application (reference water temperature 55 °C)
- Reference heating season ,A" — average
Outdoor Indoor
heat heat Eff. power
exchanger | exchanger | partjoad | Part |DC Declared | SOFPdat |~ Cdh COPbin | input of
Outiet : . declared | degradation| CR .
Outdoor water ratio load capacity capacity | coefficient (TH cog?fpsrteastzor .
airinlet | temperatu
re
[°C] [°C] [%] | [kW] [kW] - -l ! I I (kW]
A -7 52.00 88.46 | 11.86 | 10.720 1.878 0.900 {1.00|1.878 -
B 2 42.00 53.85 | 7.22 6.576 3.340 0.900 |1.00 | 3.340 -
C 7 37.79 3462 | 4.64 7.325 4.593 0.992 063 4.572 | 0.0128
D 12 34.30 15.38 | 2.06 8.495 5.194 0992 |0.24 |5.070| 0.0128
TOL (E) -10 55.00 | 100.00 | 13.40 | 13.402 1.879 0900 |1.00]|1.879 -
Tbiv (F) -10 55.00 | 100.00 | 13.40 | 13.402 1.879 0900 |1.00|1.879 -

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

- Reference season ,A“— average
- Condition D
- Fixed water flow rate — secondary circuit

General formulas and derivation:

{ outlet, average = 1 inlet, capacity test + ( 1 outlet, capacity test = t inlet, capacity test ) -CR [OCl
i outlet, average = t infet, capacity test + ( At ) -CR [OC]
{ outtet, average = t outlet, capacity test - At + At - CR [°C]
{ outiet, capacity test = t outlet, average + At - At - CR [°C]

For fixed flow:
At = Declared capacity / Declared capacity standard rating conditions A7W55 * 8
CR - At = Part load / Declared capacity - Declared capacity / Declared capacitystandard rating conditions A7W55 * 8

CR - At = Part ioad / Declared capacity standard rating conditions A7W55 * 8

t cutiet, capacity test, fixed fiow = 1 outlet, average T Declared capacity / Declared CapaCitYStandard rating conditions A7W55 * 8 - Part
ipad / Declared capacity standard rating conditions A7WSs5 * 8

£ outlet, capacity test, fixed flow = € outlet, average + 8 / Declared capacitystandard rating conditions a7wss * (Declared capacity
- Part load)

ieasured data:

T:.met average 30.00 [OC]

Declared capacity 8.495 [kw]
Declared capacity standard rating condition A7/W55 11.972 [kw]
Part load 2.06 (kW]
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Calculation of water temperature
t outlet, capacity test, fixed flow = 30+8/11.972- (8495 - 206) =34.30 [OC]

Calculation SCOP, SCOPon, SCOP:et
- Low temperature application (reference water temperature 35 °C)
- Reference heating season ,A“ — average

Outdoor Heat | Capacity :le;; Resistive | Annual . | Annual | Annual | Net annual Net
Bin t?:'r;‘ Hours Pa;tlizad load of HP | covered | heat | resistive C(z%!;un heating power heating :’;’xg‘
bulb) by heat | elbu (Tj)| heat demand iﬂ::?l?:itn capacity input
. ack uj
A enc ) | iy | || e | o | ke
) elbu(T})
| re [h] [%] [kwW] kW] [kw] kW] | [kWh] - [kWh] [kwh] [kWh] [kWh]
21 -10 1 100.00 13.40 13.40 13.40 0.00 0.00 1.88 13 7 13 7
22 -9 25 96.15 12.89 12.51 12.51 0.00 0.00 1.88 322 171 322 171
23 -8 23 92.31 12.37 11.61 11.61 0.00 0.00 1.88 285 152 285 162
24 -7 24 88.46 11.86 10.72 10.72 0.00 0.00 1.88 285 152 285 152
25 -6 27 84.62 11.34 10.26 10.26 0.00 0.00 2.04 306 150 306 150
26 -5 68 80.77 10.82 9.80 9.80 0.00 0.00 2.20 736 334 736 334
27 -4 91 76.92 10.31 9.34 9.34 0.00 0.00 237 938 397 938 397
28 -3 89 73.08 9.79 8.88 8.88 0.00 0.00 2.53 872 345 872 345
29 -2 165 69.23 9.28 8.42 8.42 0.00 0.00 2.69 1531 569 15631 569
30 -1 173 65.38 8.76 7.96 7.96 0.00 0.00 2.85 1516 531 1516 531
31 0 240 61.54 8.25 7.50 7.50 0.00 0.00 3.02 1979 657 1979 657
32 1 280 57.69 7.73 7.04 7.04 0.00 0.00 3.18 2165 681 2165 681
33 2 320 53.85 7.22 6.58 6.58 0.00 0.00 3.34 2309 691 2309 691
34 3 357 50.00 6.70 6.73 6.70 0.00 0.00 3.59 2392 667 2392 667
35 4 356 46.15 6.19 6.88 6.19 0.00 0.00 3.83 2202 575 2202 575
36 5 303 42.31 5.67 7.03 5.67 0.00 0.00 4.08 1718 421 1718 421
37 6 330 38.46 5.15 7.18 5.15 0.00 0.00 4.33 1701 393 1701 393
38 7 326 34.62 4.64 7.33 4.64 0.00 0.00 4.57 1512 331 1512 331
39 8 348 30.77 4.12 7.56 4.12 0.00 0.00 467 1435 307 1435 307
40 9 335 26.92 3.61 7.79 3.61 0.00 0.00 4.77 1209 253 1209 253
41 10 315 23.08 3.09 8.03 3.09 0.00 0.00 4.87 974 200 974 200
42 11 215 19.23 2.58 8.26 2.58 0.00 0.00 4.97 554 11 554 111
43 12 169 15.38 2.06 8.50 2.06 0.00 0.00 5.07 348 - 69 348 69
44 13 151 11.54 1.55 8.73 1.65 0.00 0.00 5.17 234 45 234 45
45 14 105 7.69 1.03 8.96 1.03 0.00 0.00 5.27 108 21 108 21
46 15 74 3.85 0.52 9.20 0.52 0.00 0.00 5.37 38 7 38 7
z 4910 z 27683 8238 27683 8238
l SCOPon ] 3.36 SCOPnet 3.36
SCOP 338
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Part load performance diagram
- Medium temperature application (reference water temperature 55 °C)
- Reference heating season ,A“ — average
Part load and HP declared capacity depending on ambient
temperature
16,0
14,0
— 12,0
2
X,
& 100
Q
3]
Q
S s0 -
a
Q.
< 3
T 6,0
5]
o
£ a0
an
2,0
0,0 - 0,00
-10 -5 0 5 10 15
Outdoor temperature [°C]
w=e Part load (kW] ===Part load higher tolerance [kW]  ====Part load lower tolerance [kW]
«=woDeclared capacity [kW] e=zCOP measured -} wneoCOP at part load [-]
Tested by: Ing. Alexandr Jordanov Date: 2024-02-20 Signed: ;}‘ P

f

Reviewed and 0 Signed: @§L/¢f>//

approved by: Ing. Dominik Sedivy, Ph.D. Date: w3924-02-2
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VI. Alist of referenced documents

* Order of 2023-12-14 (Order reg. no. B-81026, received on 2023-12-1 4)

»  Contract B-81026/39

= 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

= CSN EN 14511-3:2023 - Air conditioners, liquid chilling packages and heat pumps for space heating and
cooling and process chillers, with electrically driven compressors - Part 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 rating at part

load conditions and calculation of seasonal performance

est Report compiled by: Ing. Alexandr Jordanov

t Report approved by: Irgg’f Mario Jankola
Heéating Equipment and Construction Products Manager
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