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TYPEGODKENDELSESATTEST

(Type approval Certificate) Udstedelsesdato: 2017-06-29

(Date of issue):

Gyldig til: 2019-03-07 Systembetegnelse:
(Valid until): (System designation) TS 27.02 011

Typegodkendelse udstedt i henhold til § 5 og § 6 i BEK nr. 1178 af 06/11/2014, Bekendtggrelse om
maleteknisk kontrol med malere, der anvendes til maling af forbrug af kaleenergi i fijernkgleanlaeg og
centralkgleanlaeg som aendret ved BEK nr. 549 af 01/06/2016.

(This approval is issued in accoraance to article 5 and article 6 in Danish law, BEK no. 1178 of 06/11/2014,
Ordinance on metrological control of meters used for measuring consumption of cooling energy in district cooling
systems and central cooling systems as amended by BEK no. 549 of 01/06/2016).

pt1000
ps: 16bar

Producent (Manufacturer): DAF Energy, Gazi Bulvari No:36 Anadolu Yakasi Org. San. Bolgesi
Aydinli TUZLA - ISTANBUL

Ansgger (Applicant): DAF Energy, Gazi Bulvari No:36 Anadolu Yakasi Org. San. Bolgesi
Aydinll TUZLA - ISTANBUL

Art (Category): Kglemaler, komplet maler
(Cooling meter, complete instrument)

Type (Type): SonicCool Coolingmeter 10

Anvendelse:

Kglemaling i lukkede systemer med vand som det energibaerende medium. Uden for omfanget af
denne attest, er maleren ogsa godkendt som varmeenergimaler pa attest DK-0200-M1004-038.
(Application.: Cooling metering in closed systems with water as the thermal conveying medium. Outside the scope
of this certificate the meter is MID approved as a heat enerqy meter on certificate DK-0200-M1004-038).

Bemaerk: Maleinstrumenter, som ikke er helt identiske med det i attesten fastlagte, kan
kun verificeres under forudseetning af seerskilt godkendelse ved tilleeg til denne attest.

(Note: Measuring instruments that are not completely identical with that of the certificate can only be verified
subject to separate approval by a supplement to this certificate).

In case of any differences in the meaning between the Danish and the English version, the Danish version is valid.
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LEGALE MALEDATA (LEGAL MEASURING DATA)

Malertype i henhold til:
(Instrument type according to)

Mélertyper
(Instrument types)

Kgleenergimaleren bestar af:

(The cooling energy meter consists of)
Energivisning

(Energy indication)
Temperaturomrade

(Temperature range)

Temperaturdifferensomrade
(Temperature diff. range)

Temperaturfglere
(Temperature sensors)

Kabel lzengde flowmaler/regnevaerk
(Cable length flow sensor/calculator)

Flowmaler, orientering
(Flow sensor, orientation)

Ngjagtighedsklasse
(Accuracy class)

Miljgklasse
(Environment class)

Klimatisk klasse
(Climatic class)

Palidelighedsspecifikation
(Durability specification)
Beskyttelsesklasse
(Protection class)

Stremforsyning
(Power supply)

EN1434:2015

Komplet maler eller
(Complete instrument or)

Hybridmaler (En kelemaler som, nar det geelder
typegodkendelse og verifikation, kan betragtes som en
kombineret maler. Dog skal den efter verifikation
betragtes som uadskillelig)

(Hybrid instrument (A cooling meter, which for the purpose of
pattern approval and verification can be treated as a
combined instrument. However, after verification, it shall be
treated as inseparable))

Regneveerk, flowmaler og temperaturfglerpar
(Calculator, flow sensor and temperature sensor pair)

GJ, Gcal, MWh eller kWh (Wh i test mode)
(GJ, Gcal, MWh or kWh (Wh in test mode))

Bmin - Bmax: 5 °C -95°C
ABmin - ABmax : 3K - 90K

Pt1000 direkte, 2 leder, 1,5 m (Kablerne kan veere
leengere men skal veere kortere end 10m)

(Pt 1000 direct short, 2 wire, 1.5 m (The cables may be
longer but shall be shorter than 10 m))

0,5 m (Kablerne kan veere leengere men skal veere
kortere end 10m)

(0.5 m (The cables may be longer but shall be shorter than 10

m))

Alle orienteringer, ingen krav til indlgb og udlgb
(Any orientation, no inlet or outlet restrictions)
2093

(2 and 3)

El, M1, M2 og M3

(E1, M1, M2 and M3)

5 - 55°C, ikke kondenserende, skeermet placering
(non-condensing, closed location)

Minimum 10 &r

(vears)

IP54 for regneveerk, IP65 for flowmaler

(1P54 for calculator, IP65 for flow sensor)

3,6 V Lithium batteri (1 AA-celle)
(3,6 V Lithium battery (1 AA-cell)
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Flowmalere DN 15 20 25 25 32
Nominelt flow qp [m3/h] 1.5 2.5 3.5 6.0 6.0
Maximum flow gs [m3/h] 3 5 7 12 12
Minimum flow g [m3/h] 0.015 0.025 0.035 0.06 0.06
Tryktab @ qp [mbar] 150 160 130 220 220
Tilslutning G3/4 A” G1A” G1Y4 A” G11/4 A” G11/2 A”
110 mm 130 mm 160 mm 260 mm 260 mm
Tryktrin PN[bar] 16
Flow sensors DN 15 20 25 25 32
Nominal flow qp [me/h] 1.5 2.5 3.5 6.0 6.0
Maximum flow gs [m’/h] 3 5 7 12 12
Minimum flow g [m’/h] 0.015 0.025 0.035 0.06 0.06
Pressure /0ss @ qp [mbar] 150 160 130 220 220
Connection G/a A” GI1A” GI'/4 A” 160 | G11/4A” 260 | G11/2 A” 260
110 mm 130 mm mm mm mm
Pressure stage PNfbar] 16

BESKRIVELSE (DESCRIPTION)

DAF SonicCool Coolingmeter 10 er en kompakt, batteriforsynet ultralyds energimaler beregnet til
maling og afregning af energiforbrug i keleapplikationer. Maleren bestar af en flowmaler, et Pt1000
temperaturfalerpar og et regnevaerk med integrerede kredslgb for temperaturmaling, flow maling og
energiberegning. Der er et hovedprint med et display, en trykknap, en puC og en facilitet til optisk
kommunikation.

Flowmaleren bestar af et messing rgr, og er baseret pa ultralydsprincippet uden bevaegelige dele. Flow
hastigheden er udledt af malinger af tids differens og lydhastighed.

Regneveaerket er en del af hovedprintet, og inkluderer enten fortrddet M-Bus kommunikation eller ingen
kommunikation. Forskellige kommunikations- og input/output moduler kan tilsluttes hovedprintet. Den
elektriske forbindelse mellem regnevaerk og flowmaler er typisk et 0,5 m langt kabel. Pt1000
temperaturfglerkablerne er typisk 1,5 m lange.

(DAF SonicCool Coolingmeter 10 is a battery powered ultrasonic compact energy meter intended for measuring
energy consumption in cooling applications for billing purposes. The meter consists of a flow sensor, a pair of
PT1000 temperature sensors and a calculator with integrated circuits for temperature measurement, flow
measurement and energy calculation. There is one main PCBA with a display, a push button, a uC and an optical
communication facility.

The flow sensor consists of a meter body made of brass and is based on the ultrasonic principle with no moving
parts. The flow velocity is derived from difference time and speed of sound measurements.

The calculator is part of the main PCBA and includes either wired M-Bus communication, or no communication.
Various communication- and input-/output- modules can be connected to main PCBA. The electrical connection
between the calculator and the flow sensor is typically a 0.5 m long cable. The PT1000 temperature sensor cables
are typically 1.5 m long).
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FIRMWARE OG HARDWARE IDENTIFIKATION (FIRMWARE AND HARDWARE
IDENTIFICATION)

En opdateret liste over hardware og firmware identifikationer, inklusive checksumme for dette
instrument, kan findes i malerens EU-typeafprgvningsattest, nr. DK-0200-M1004-038. Denne attest er
tilgeengelig pa Sikkerhedsstyrelsens hjemmeside https://www.sik.dk eller den kan rekvireres hos DAF.

(An updated list of hardware and firmware identifications, including checksums for this instrument, is available in
the EU-type examination certificate, no. DK-0200-MI1004-038. This certificate is availlable at The Danish Safety
Technology Authority’s website https://www.sik.dk or it can be ordered from DAF.)

INSTALLATIONSTEGNINGER (APPLICATION DRAWINGS)

Frem- eller returlgbs installation.
(Supply or return pipe installation).



https://www.sik.dk/
https://www.sik.dk/
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VERIFIKATION (VERIFICATION)

Kalkulator verifikation (Calculator verification)
Opseetning (Setup)

Verifikationen bliver udfert pa kaleenergimaler PCBA’et far indsaetning i kapslingen og fer kablerne
bliver loddet p& PCBA'et.

Alle elektriske tilslutninger mellem PCBA og test udstyr er lavet med fakir nale.

(Verification will be performed on cooling energy meter PCBA before assembly in the enclosure and before any
cables are soldered to the PCBA.

All electrical connection between PCBA and test equipment are made using fakir needles).

Test betingelser (Test conditions)
Keleenergimaleren skal seettes i Verifikations Tilstand med meget hyppige temperature malinger.

Temperaturerne bliver simuleret af en samling af praecisions modstande for bade Frem- og Returlgb.
Modstands veerdier, test systemet og de fysiske samlinger pa PCBA’et skal verificeres regelmaessigt

(dagligt).
Energi verifikationen laves med simuleret flow.
(The cooling energy meter must be set to Verification Mode with very fast temperature measurements.

The temperatures are simulated using a number of precision resistors for both Supply and Return. The resistor
values, test system and physical connections to the PCBA must be verified regularly (daily).

The energy verification is made using simulated flow).

Kommunikation (Communication)

Et USB kommunikations modul bliver brugt til kommunikation mellem kgleenergimaleren og test
udstyret.

(A USB communication module is used for communication between the cooling energy meter and test system).

Parametre (Parameters)

Hver individuel kaleenergimaler er pre-programmeret med standard parametre baseret pa en
SonicHeat DN25 gp3.5 m3/h og/eller DN15 gp1.5 m/h.

(Each individual cooling energy meter is pre-programmed with default parameters based on a Sonicheat DN25
gp3.5 m3/h and/or DN15 qp1.5 m3/h).

Energi verifikation (Energy verification)
Verificering af temperatur kredslgb, temperatur maling og energi kalkulation ved brug af et fastsat
simuleret flow og forskellige Frem- og Returlgbs temperaturer.

Reference energien er kalkuleret ved brug af:

Refe renceEnergiFrem — SpecifikEntalpiFrem—SpecifikEntalpiRetur

— * Volumenrrem
SpecifikVolumenFrem

__ SpecifikEntalpiFrem—SpecifikEntalpiRetur

ReferenceEnergiretur = * Volumengetur

SpecifikVolumenRetur

SpecifikEntalpi og SpecifikVolumen er 8. grads polynomier.

(Verify temperature circuit, temperature measurement and energy calculation using fixed simulated flow and
different Supply- and Return-temperatures.

The reference energy is calculated using:
SpecificEnthalpySupply — SpecificEnthalpyReturn

RE'fE/’E'/?CE'E/?E/’g_J/ supply = SpecificVolumeSupply

* Volumesupply
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SpecificEnthalpySupply — SpecificEnthalpyReturn

* Volume,
SpecificVolumeReturn Return

ReferenceEnergyreturn =

SpecificEntalphy and SpecificVolume are 8'th order polynomials.

Flow punkt (Flow point)
For hver test sekvens bliver det simulerede flow fastsat til gs (maksimum flow rate).
(For each test sequence the simulated flow will be fixed flow at qs (maximum flowrate)).

Temperatur punkter (Temperature points)

45°C < OFlowSensor < 55°C
EN1434-5 §6.7 definerer udgangs temperaturen til 15°C +5°C.
a) 3K £ A0 < 3.6K
b) 72K < A®@ < 90K

(45°C < @FlowSensor < 55°C
EN1434-5 §6.7 defines the outlet temperature to be 15°C +5°C.
ad) 3K < 40 < 3.6K
b) 72K < 40 < 90K)

Opseetning (Setup)

Fordi verifikationen kan laves pa PCBA'et fgr den aktuelle produkt variant er valgt, kan en universel test
opseetning veelges der indeholder Kgle opsaetning og Retur- og Fremlgbs installation.

De nominelle temperaturer for test udstyret er:
o Kgle, Returlgbs Installation:
0 Frem = 15.0°C & Retur = 18.3°C, Differens = 3.30K.
0 Frem = 92.5°C & Retur = 5.0°C, Differens = 87.50K.

(Because the verification can be made on the PCBA before the actual product variant is selected, a generic test
setup can be chosen to cover Cooling-conditions and Return- & Supply-installation.

The nominal temperatures for the test equipment are:
e Cooling, Return Installation.
0 Supply = 15.0°C & Return = 18.3°C, Difference = 3.30K.
0 Supply = 92.5°C & Return = 5.0°C, Difference = 87.50K.)

Test (Test)

For at verificere Kalkulator fejlen skal volumen og energi akkumuleres i et fastsat tidsrum med de viste
test indstillinger. Tiden kan varigere afhaengigt af test udstyr og opseetning.

Den aktuelle tid bliver ikke malt da den er inkluderet i det akkumulerede volumen og dette volumen
bruges til at beregne reference energien.

Nar der skiftes temperatur kan det veere ngdvendigt med en pause for at malingen stabiliseres.

Testen skal foretages uden flow (FlowRateOffset = 0.0) ved start og stop for at undga synkroniserings
usikkerhed og for at sikre stabile afleesninger af Volumen og Energi.




d-;-,, Side Page 7 of 13
———— (Page)

SIKKERHEDSSTYRELSEN Inr.: 573-03-00057

TYPEGODKENDELSESATTEST (J. No.)

(Type approval Certificate) Systembetegnelse: TS 27.02 011
(System designation)

Gennem testen er flowet sat til maksimalt flow (FlowRateOffset = gs).

(To verify the Calculator error, the volume and energy must be accumulated for a defined time with the shown
test settings. The time might differ depending of the test equjpment and setup.

The actual time is not measured, because it is included in the accumulated volume and this volume is used for
calculating the reference energy.

When changing temperature, a pause might be necessary for the measurements to stabilize.

The test must be performed with zero flowrate (FlowRateOffset = 0.0) at start and stop to avoid synchronization
differences and to secure stable readings of the Volume and Energy.

During the test the flowrate is set to maximum flow (FlowRateOffset = gs).

Flow verifikation (Flow verification)

Opseetning (Setup)

Verifikationen skal foretages ved 50+5°C eller 15°C.

Keleenergi maleren skal vaere sat i Verifikation Tilstand med hyppige malinger.

(Verification must be performed at 50+5°C or 15°C.
The cooling energy meter must be set to Verification Mode with fast measurements).

Verifikation (Verification)
Rig flow rater:

Flow rate [%oqgp] 1 10 100
Flow rate tolerance [%] -0/+20 +10 +10
Tid [sekunder] 400 120 120

Andre flow rater og male punkter er mulige.

Et male punkt kan deles op i flere punkter (to eller tre) med kortere male tid hvis det er kraevet for
temperaturen eller volumen pa Riggen.

Hvis oplgsningen og gentageligheden for malingerne er acceptable kan volumen og maletid reduceres.
Beregn male fejlen ved de forskelige flow rater.

(Rig flowrates:
Flowrate [%qp] 1 10 100
Flowrate tolerance [%6] -0/+20 +10 *10
Time [seconds] 400 120 120

Other flowrates and measuring points are possible.

A measuring point can be split into more points (two or three) with shorter measuring time, if temperature or Rig
volume requires this.

If the resolution and the repeatability in the measurements are acceptable, the volume and measuring time can be
reduced.

Calculate the measuring error at the different flowrates).

Display test (Display test)

Displayet er en legal del af kgleenergimaleren.

En test der viser udlaesning og en segment test skal udfgres.
Testen kan udfgres manuelt eller automatisk.
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(The display is a legal part of the cooling energy meter.
A test showing readout and a segment test must be performed.
The test can be done manually or automatically).

Visuelt tjek (manuelt) (Visual check (manual)
Menu loop 2 (knap tryk >2s men <5s)

e Tjek Fremlgbs temperatur (omgivelses temperatur £5°C).
Tjek Returlgbs temperatur (omgivelses temperatur +5°C).
Tjek Differens temperatur (£10K).

Tjek Segment.
Tjek at alle segmenter er taendt.

(Menu loop 2 (button press >2s but <5s).
o Check Supply-temperature (ambient temperature +5°C).
e Check Return-temperature (ambient temperature +5°C).
e Check Difference-temperature (+10K).

e Check Segment
Check that all segments are on).

I®OO 2®ENR &W

BBEIHEIHEIH dea

AO®® R0 ®

Vision tjek (automatisk) (Vision check (automatic))

Med vision kan et antal forskellige udlaesninger blive tjekket automatisk.
Indstil udlaesningen til en fast veerdi, eks. "888888.88 °C”

Tjek med vision at det viste i LCD displayet passer med denne vaerdi.

MenultemLoopl koder:
-: AllISegmentsOff (Heartbeat, “nA” og advarsels symbol er vist)
J: AllSegmentsOn
0: COMO_2_0dd_Seg
p: COMO_2 Even_Seg
g: COM1_3_0Odd_Seg
r: COM1_3 Even_Seg

Tjek med vision at LCD udleesningen passer medsegment definitionen.
Efter testen skal parameteren MenultemLoopl seettes til standarden "ABCD”.

(With vision a number of different readouts can be checked automatically.
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Set readout to a fixed value, eg. “888888.88 °C”
Check with vision that the LCD reading corresponds to the value.

MenultemLoopl codes:
-1 AllSegmentsOff (Heartbeat, “nA” and warning-symbol is shown)
J: AllSegmentsOn
0: COMO_2_0dd_Seg
p: COMO_2 _Even_Seg
q: COM1_3 Odd Seg
r: COM1_3 Even_Seg

Check with vision that the LCD reading corresponds to the segment definition.
After test the parameter MenultemLoopl must be set to default “ABCD”).
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PLOMBERING (SEALING)

Kgleenergimaleren har tre eller fire installations plomber.
e En ved Temperatur Faler/Flow Sensor
e En ved Temperatur Fgler/Rar
e En eller to pa Kalkulator kapslingen.

(The cooling energy meter has three or four application seals.
e One at the Temperature Sensor/Flow Sensor
e One at the Temperature Sensor/Pipe
e One or two at the Calculator enclosure).

.
/s

Verifikations plombe (test plombe) (Verification seal (test seal))
For at seette kaleenergi maleren i Verifikations tilstand skal verifikations plomben (2) brydes.
(To set the cooling energy meter in Verification mode, the verification seal (2) must be broken).

r:_"‘. - /? I
—
) Manipulations
r a ¥ overvagning/adgangs niveau 1
(Z) Test plombe (verifikations
tilstand)

(- (3} Fabriks plombe

For at f& adgang til verifikations plomben skal Kalkulator plomberingen brydes og kapslingen abnes.
Nar kapslingen &bnes vil Manipulations overvagningen (1) blive aktiveret og "SEtUP” vises i displayet
indtil der bliver trykket pa knappen.

Service symbolet vises for at indikere driftstilstanden.

(To gain access to the verification seal, the Calculator application seal must be broken and the enclosure opened.
When the enclosure is opened, the Tamper monitor (1) will be activated, and “SEtUP” will be shown in display
until the button is pressed.

Service symbol @ /s shown to indicate operating condition).
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Fabriksplomber (Factory seals)
Fabriks plomberne (3) mé ikke brydes.
(The factory seals (3) are not to be broken).

) Manipulations
overvagning/adgangs niveau 1

(@ Test plombe (verifikations
tilstand)

(3 Fabriks plombe
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MAERKNING OG INSKRIPTIONER (ABELING AND INSCRIPTIONS)

Frontdeeksel (Laser graveret) (Front cover (Laser engraved))
Type identifikation, serie nummer og kode nummer
(Type identification, serial number and code number)

Fabrikant logo og produktions ar
(Manufacturer’s logo and year of manufacturing)

CE meerke
(CE marking)

TS-Type Godkendelses nummer
(TS-Type Approval Certificate number)

Firmware version
(Firmware version)

Elektromagnetisk / mekanisk miljg klasse og IP klasse
(Electromagnetic / mechanical environment classes and IP class)

Ngjagtighedsklasse
(Accuracy class)

Flow greenser (qi, gp 0g gs)
(Limits of flow rate (qi, gp and gs))

Temperatur graenser (Bmin - Bmax) 0g temperaturdifferens (ABmin - ABmax)
(Limits of temperature (Bmin - Omax) and differential temperature (ABmin - ABmax))

Temperatur fgler type
(Temperature sensor type)
Tryk trin
(Pressure stage)

Forskruning og laengde
(Connection and length)

Maler bagside (etiket) (Back cover (label))
Fabrikant adresse
(Manufacturer’s address)

Flow sensor (Flow sensor bodly)
Pil der indikerer flow retning
(Arrow indicating direction of flow)

Yderligere information i displayet (Additional information in the display)
Maleenhed

(Unit of measurement)
Frem- eller returlgbs installation

(Supply or return pipe installation)
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2.J.nr.; (4. No.) | 2017-06-29 Tilleeg til original attest
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DOKUMENTATION
(DOCUMENTATION)
Ansggning nr.: 117-22152.04
(Application No.)
Typetestrapporter: 1) FORCE Technology 114-30572. Dato (Date) 05.11.2015

(Type test reports)

EC-overensstemmelsesattest:

2) DELTA T211415 (DANAK-19/15819). Dato (Date) 06.11.2015
3) FORCE Technology 117-22138.21.01. Dato (Date) 31.05.2017
4) FORCE Technology 117-22138.21.02. Dato (Date) 02.06.2017

(EC-Type Examination Certificate)

Teknisk beskrivelse:
(Technical description)

DK-0200-M1004-038

1) VDIGM202. Dato (Date) 2017.04
2) VUIGK34S. Dato (Date) 2017.04

Erkleering om overensstemmelse

med EN 1434-4:2015:

(Declaration of compliance with

EN 1434-4:2015)

Name/signature

Karen Rud Michaelsen

Sikkerhedsstyrelsen
Ngrregade 63, 6700 Esbjerg

TIf. 33 73 20 00

E-post: sik@sik.dk

www.sik.dk

FORCE Technology TS 27.02 011. Dato (Date) 22.06.2017



mailto:sik@sik.dk

