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DK-0200-Mï004-034

Appendix to

EU-Type Examination Ce¡tificate
Measuring Instrument Dircctive

Number: DK-0200- MI004-034
Issued by FORCE Ceftification A/S, Denmark
EU-notified body number 0200

Applied standalds and documents:
EN 1434-4:2015 + A1:2018

The instruments/measuring systems shall correspond with the following specifications.

Type designation:
SonoSelect 10 and SonoSafe 10
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Revision Issue date Changes

DK-0200-MI004-034 06-11-2015 a Original ceftificate
DK-0200-MI004-034 rev. 1 27-tt-2015 New hardware and new firmware added

DK-0200-MI004-034 rev. 2 L2-02-20L6 New firmware added

Improvements added to verification section
New photo and new label added

Various textual changes

DK-0200-MI004-034 Ver. 3 02-03-20t7 Changed Heat meterto Energy meter
New firmware added

Temperature verification section removed

Energy verification updated with eltra temperatures
New photo and new label added

Various textual changes

DK-0200-M1004-034 Ver. 4 02-06-20t7 DN25 qp6.0 added

DN32 qp6.0 added
New hardware issue added

DK-0200-MI004-034 Ver. 5 15-09-2017 New pulse output module added

Comment on passed durability tests added

DK-0200-M1004-034 Ver. 6 07-02-2018 I New hardware issue and paft numbers added
New firmware added

Bifunctional meter setup added

DK-0200-MI004-034 V er. 7 14-05-2018 New firmware added

New hardware issue added

DK-0200-MI004-034 Ver. I 24-08-20L8 I Mains powered variant added

DK-0200-MI004-034 Ver. 9 14-03-2019 PN25 130 oC variant added

Specific hardware part numbers removed

DK-0200-MI004-034 Ver. 10 10-07-2019 I New firmware added

DK-0200-MI004-034 Ver. 1 1 r2-0t-2022 Update of Enclosure IP rating & Sensor Pressure rating
Various editoral chanqes
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DK-0200-M1004-034
Descriptionr
Danfoss SonoSelect and SonoSafe are battery or mains powered ultrasonic compact thermal
energy meters intended for measuring energy consumption in heating applications for billing
purposes. The two meters are identically designed and with identical firmware but are configured
differently. The meters consist 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 ¡lC 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 for SonoSafe 10 and 1.5 m for SonoSelect 10. The cables may be longer but shall be
shorter than 10 m. The Pt1000 temperature sensor cables are typically 1.5 m long. The cables
may be longer but shall be shorter than 10 m.

Tech n ica I documentation :

Reference no.:

77 'Fax+45 43 25 00 10' info@forcecertification.com'www.forcecertification. comFORCE Certification A/S Park Allé 345 ' 2605 Brøndby ' Denmark Tel +45 43 25 01
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Technical data

General

Instrument type according to

Instrument types:

Sub-assembly for hybrid instrument:

Energy indication:

Temperature range:

Diff. temperature range:

Temperature sensors:

Cable length flow sensor/calculator:

Flow sensor, orientation:

Accuracy class:

Environmental class:

Ambíent temperature:

Durability specification :

Protection class:

Power supply:

Certification

DK-0200-M1004-034

EN 1434-4:2015 + A1:2018

Thermal Energy Meter (heat and bifunctional meter)

Complete instrument or

Hybrid instrument (A Thermal Energy Meter, which for the
purpose of pattern approval and verification can be treated as a
combined instrument. However, after verífication, its sub-
assemblies shall be treated as inseparable)

Calculator, flow sensor and temperature sensor pair

GJ - Gcal- MWh - kwh (Wh in verification mode)

Om¡n - Omax = 5 oC - 95 oC (standard 95 oC variant)
Omin - Omax = 5 oC - 130 oC (130 oC variant)

A0m¡n - A0max = 3 K- 90 K (standard 95 oC variant)
A0m¡n - A0max = 3 K- 125 K (130 oC variant)

Pt1000 direct short, 2 wire, 1.5 m cable length (The cables may
be longer but shall be shofter than 10 m)

1.5 m for SonoSelect and 0.5 m for SonoSafe (The cables may be
longer but shall be shorter than 10 m)

Any orientation, no inlet or outlet restrictions

2and3

El, Ml, M2 and M3

5 to 55 oC, non-condensing, closed location

Min. 10 years, based on passed basic durability test, additional
durability test and accelerated durability test

Both SonoSafe & SonoSelect can be either IP65 or IP54

3,6 V Lithium battery (L or 2 AA-cells or A-cells) or 230 VAC

+45 43 25 0l 77 Fax +45 43 25 00 10 info@forcecertification.com ' www.forcecertification. comFoRCE Certificat¡on A/S Park Allé 345 2605 Brøndby Denmark Tel
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DK-0200-M1004-034

General (continued)

Firmware specification
The approved firmware is identified as:

The firmware version is engraved on the front cover.
All versions will exist in different regions.

Ha rdwa re specification
The approved hardware is identified as:

o Main PCBA with integrated MBUS communication.
. Main PCBA without integrated MBUS communication,
o Main PCBA with integrated MBUS communication

Display layout incl. symbols for Bi functional and Mains supply.
o Main PCBA without integrated MBUS communication

Display layout incl. symbols for Bi functional and Mains supply.

1 The 190 mm variant is made up of one 130 mm flow sensor and one additional 60 mm pipe.

Flow sensor sizes DN 15 15 20 20 20 25 25 25 32
Nominal flow qp [m3/h] 0.6 1.5 1.5 1.5 2.5 3.5 3.5 6.0 6.0
Maximum flow q' [m3/h] L.2 3.0 3.0 3.0 5.0 7.0 7.0 L2.0 12.0
Minimum flow qr [m3/h] 0.006 0.01s 0.015 0.015 0.02s 0.03s 0.035 0.060 0.060
Pressure loss @ gp fmbar] 30 150 150 155 160 130 135 220 220
Connection llnchl G3/+ A GlA GlA GlA GI1/q

A

GtV+

A
GLV+

A
GlVz

A
Length Imm] 110 130 190

*1
130 160 260 260 260

Pressure stage PN[bar] 16 or 25

Version No. Code No. Checkum for metrological part of the firmware
01.02.00 014C2600 9329 840sH
01.03.00 0t4c2620 BDO3 F784H

01.05.00 0L4C2624 8405 0168H
01.06,00 0t4c2624 3686 3DADH
01.06.01 014C2653 E5B2 TFOCH

+45 43 25 0L 77 ' Fax +45 43 25 00 10 ' info@forcecertification.com . www,forcecertification. comFoRCE Certification A/S' Park Allé 345 ' 2605 Brøndby Denmark Tel
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Certification

DK-0200-M1004-034

Modules
Several different Modules can be assembled from factory or can be mounted on site.
The Modules are not a legal part of the Thermal Energy Meter.

Module types:
o 2 Pulse Input
o Wired MBUS with 2 Pulse Input
. Wireless Radio/OMS with 2 Pulse Input
. Wireless Radio/OMS WalkBy with 2 Pulse Input
. 2 Pulse Output

345 ' 2605 Brøndby ' Denmark ' Tel +45 43 25 01 77 ' Fax +45 43 25 00 10 info@forcecertification.com ' www.forcecertification. comFORCE Certification A/S Park Allé
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ÉDANAK FORCE
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Application drawings

Supply pipe installation

Return pipe installation.

Certification

DK-0200-M1004-034

2605 Brøndby Denmark'Tel +45 43250I77'Fax +45 43 25 00 10' ¡nfo@forcecertification.com'www.forcecertification. comFoRCE Cert¡f¡cation A/S ' Park Allé 345
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PROD Res. No.7026

DK-0200-Mr004-034

Verification

Test conditions
Make sure that no foreign objects are inside the Flow Sensor.

Mount the Flow Sensor in an angle (45 to 315 deg.) to ensure no air is trapped in front of the
Transducers.

Make sure no air is trapped inside the Flow Sensor by flushing the system for several minutes with
different flowrates (high and low alterations).

t¡"S
¡tli¡f.t"

Oo o
o

oO

Application seals
The Thermal Energy Meter has three or four application seals.

o One at the Temperature Sensor/Flow Sensor.
. One at the Temperature Sensor/Pipe.
o One or two at the C¿lculator enclosure.

rÞ

oo

I

345 2605 Brøndby Denmark Tel +45 43 25 01 77 Fax +45 43 25 00 10 ' info@forcecert¡f¡cation.com www.forcecertification. comFORCE Certification A/S' Park Allé
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ÉDANAK

Error code E13 is shown to indicate enclosure is or has been opened

Seruice symbol S ¡, shown to indicate operating condition.

FORCE
PROD Req. No. 7026

Certification

DK-0200-M1004-034

Factory seals
The factory seals (3) are not to be broken.

G Tampermonitor/
access level I

@ ïestseal
{verification mode}

Ð Factory seal

To set the Thermal Energy Meter in verification mode, 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.

t0lr
t
I

¡
t

,o\
-j

J
-1 

r

FORCE Certification A/S ' Park Allé 345 ' 2605 Brøndby Denmark ' Tel +45 43 25 07 77 Fax +45 43 25 00 10 ' info@forcecertificãtion.com ' www,forcecertification. com
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Certification

DK-0200-Mr004-034

Verification seal (test seal)
To set the Thermal Energy Meter in verification mode, the verification seal (2) must be broken

t Tamper monitor/
a(cess lêrrpl t

I TestsBal
(verification mode)

I Factoqyseal

Testpad

sealing

l^

Contacts
To set the Thermal Energy Meter in verifìcation mode, the two contact pads must be short circuited
for more than 1 second. Be careful not to scratch or damage the printed circuit board and contacts.

Test pads

FORCE Certif¡cation A/S ' Park Allé 345 ' 2605 Brøndby Denmark ' Tel +45 43 25 0I 77 ' Fax +45 43 25 00 10 ' info@forcecertification.com ' www.forcecertification. com
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Certification

DK-0200-M1004-034

When the test pads are shoft circuited, \ESt'will be shown in display until the button is pressed.

Error code E13 is shown to indicate enclosure is or has been opened.

Seruice symbol S 
', 

shown to indicate operating condition.

In verification mode, Energy and Volume is shown with a higher resolution in the display.

A temporary overflow in the display will not affect the stored Volume or Energy.

The Thermal Energy Meter will stay in Verification Mode for at least 8 hours.

Communication during the last hour will extend the time to I hour.

If the Thermal Energy Meter has returned to Normal Mode, a new short circuit will start a new 8-
hour interual in Verification Mode.

Normal/Verification mode display format
The resolution in the display depends on Normal Mode or Verification Mode.

2 For qp 6.0 m3/h variants, only 2 decimals.

Normal Verification
Decimals Format Decimals Format

Volume 2 000000.00 ms 5 0000.00000 ms
Energy 0 00000000 kwh 4 0000.0000 kwh
Energy 3*2 00000.000 GJ 6 0000.000000 GJ

Energy 3 00000.000 GCal 6 0000.000000 GCal

345 2605 Brøndby ' Denmark Tel +45 43 25 0L 77 ' Fax +45 43 25 00 10 ¡nfo@forcecertification.com ' www.forcecertification. comFoRCE Certification A/S Park Allé
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Accuracy
Flow meter:

60-o 70-0 80.0

Certification

DK-0200-M1004-034

90.0 1m.0

E -+ 2 + o.o2 .!¿-
q

o/o, but maximum *.5o/o.

Calculator (incl. Energy calculation):

"" 
= *[0.,. #) 

o/o, where a@.,0 = 3K.

f

10.0

8.0

6.0

4,0

2.4

o.o

-2.O

-4.0

-6.0

-8.0

-10.0

Temperature Sensors:

E,= 0.5+3. 
A@*i'

^@

o/0, where A@_' = 3K

Combined Temperature Sensors and Calculator (incl. Energy calculation):

E,*" =x(t*- +ì o/o, where a@.,, = 3K.
[ 

^@)
Complete meter:

Chaft with Class 2 error vs. flow rate and with additional errors from difference
temperature and Energy calculation.

Error for Flow and Energy

t
o
g

0.0 10.0 20.0 30.0 40.0 50.0

Fbw lqbqpl

-Ênergy 
@3.3K

-Energy 
@l5K

-Enêrgy 
@'KlK

+45 43 25 01 77 ' tax +45 43 25 00 10 info@forcecertification.com . wlvw.forcecert¡fication. comFORCE Certification A/S ' Park AIIé 345 2605 Brøndby Denmark . Tel
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Certification

DK-0200-M1004-034

Flow measurement
A number of topics have an influence on measuring time:

. Expected measuring accuracy for the test.

. Flow rate.
o Display resolution.
o Flow noise or flow fluctuations.
. Volume on scale and scale resolution/accuracy.
o Reference meter resolution/accuracy.

Verification and Re-verification of the flow-paft must be performed at 50+5oC.
Test points are:

a)qi <qs1.2qi;
b) 0.1 qp s q s 0.11 qp;
c) 0.9 qp < q s 1.1 qp.

Minimum test times and volumes.

QP = 3.50 m3/h 9P = 6.00 m3/h

Test point a b c a b c

Time [seconds] 800 400 120 800 400 L20

Volume Iitre] 7.78 38.89 tt6.67 13.33 66.67 200.0

If the resolution and the repeatability in the measurements are acceptable, the volume and
measuring time can be reduced, but never less than 120 seconds.

9P = 0.60 m3/h qp = 1.50 m3/h qp = l.gQ ¡a/h

Test point a b c a b c a b c

Time lseconds] 3000 400 r20 1200 400 120 800 400 120

Volume flitre] 5.00 6.67 20.00 5.00 16.67 s0.00 5.s6 27.78 83.33

10 info@forcecertificat¡on.com' www.forcecertification. comFORCE Certification A/S Park Allé 345 ' 2605 Brøndby ' Denmark Tel +45 43 ZS 0t 77 ' Fax +45 43 25 00
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Enelgy measuñement with simulated flow
The Thermal Energy Meter can be verified using simulated flow and measured temperatures.
The Temperature Sensors must be placed in two temperature regulated baths with known constant
temperature.

The Reference energy can be calculated using the shown Heat coefficients and the expression:

Qsuppty = HCsupp¡y * Volume * AO
or
Qa"trrn = HCnetrrn * Volume * AO

where:
Heat coefficient (HC) depends on Flow sensor installation and temperature difference;
Volume is the simulated accumulated value (read from display in each test);
Temperature difference (AO) is the actual difterence from temperature baths.

a

a

a

Flow simulation:
The simulated flow is kept at a constant flowrate of 0.75*qp during each test sequence.
The test sequence uses a constant time interual (120 seconds).

EN1434-5 $6.7 defines the outlet temperature to be 50oC tsoC.
To be able to test Thermal Energy Meters for both Supply and Return installation, this demand is
interpreted as "the temperature for the Flow Sensor must be 50oC tsoC'.

Temperature:
45oC < OFlowSensor < 55oC

a) 3.0K s AO < 3.6K

b) 10K < ao s 20K

c) 85K s 
^O 

< 90K (standard 95oC variant)
c) 120K s 

^O 
< 125K (130oC variant)

In order to comply with the product specifications:
o Omax = 95oC, Omin = 5oC and ÂOmax = 90K (standard 95oC variant)
o Omax = 130oC, Omin = 5oC and ÂOmax = 125K (130oC variant)

When changing bath or temperature in a bath, wait at least 1 minute for the measurements to
stabilize (response time in the Temperature Sensor and filter constants).

345 2605 Brøndby Denmark ' Tel +45 43 25 01 77 ' Fax +45 43 25 00 10 ' info@forcecertification.com ' www.forcecertification. comFoRCE Certification A/S ' Park Allé
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Table with Heat coefficient overuiew for selected ÂO & O.

Note:

cx 95oC: standard 95oC variant
c* 130oC: 130oC variant

Certification

DK-0200-M1004-034

s Heat coeffic¡ent overv¡ew
Test point a b c* 95oC c* 95oC c* 13OoC c* l3OoC
Te moerature Suoolv [oC'l 50.o 5o.o 50.o 9).\ r27.5 t27.5
TemDerature Return [oC l 46.7 35.0 5.0 5.0 50.0 5,0
Temneratrrre Difference [Kl 3.3 15.0 45.0 87.5 77.5 t22.5
HC Suoolv IMJ/ms/Kl 4.t2A5A 4.l2AO2 4.132€\7 4.l)3413 3.94333 3.9344A
HC Suoolv IkWh/ms/Kl 1 .14683 1 .14667 L.L4796 1.12059 1.09537 1.09291
HC Suoolv [GCal/m3/Kl o.oooq860q 0.00098596 0.00098707 0.00096353 o.ooo9418.s 0.00093973

Retr¡rn Heat coeff¡c¡ent
Test point a b c* 95oC c* 95oC cx l3OoC c* l3OoC
Temperature Supply [oCl 53.3 65.0 95.0 92.5 r27.5 L27.5
Temperature Return [oCl 50.0 50.0 50,0 5.0 50.0 5.0
Temoerature Difference lKl 3.3 15.0 45.0 87.5 77.5 122.5
HC Return IMJ/ms/K1 4.L2932 4.13136 4.t4087 4.18637 4.15809 4.L99L2
HC Return [kWh/mglKl L.L4703 r.I4760 t.15024 1.16288 1.15503 t.L6642
HC Return IGCaI/me/K] 0.00098627 0.00098676 0,00098903 0.00099990 0.00099314 0.00100294

+45 43 25 0I 77 ' Fax +45 43 25 00 10 info@forcecertification,com www.forcecertification. comFORCE Certif¡cation A/S Park Allé 345 2605 Brøndby' Denmark Tel
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Example
Tables with nominal values for volume, temperatures, heat coefficients and energy (Supply).

= O.6O m3 h
Test no¡nt a b c,ß 95oC c* 95oC c* l3OoC c* 13OoC
Temoerature Suoolv [oCl 50.o 50.0 5o.f) g?.5 r27.5 127.5
Temoerature Return loCl 46.7 35.O 50 50 50.o 5_O
Temoerature Difference IKI 3.3 15.O 45.0 87.5 77.5 't)).\
HC Suoolv lMl/ms/K1 4'l)R6 4.L280 4.1327 4.O341 3.9433 3.9345
oo lmg/hl 0.600 0.600 o.600 o.600 0.600 0.600
Flow [o/ol 75.O 75.O 75_O 75.O 75.O 7 5.O
Flow [m3/hl 0.450 0.450 0.450 0.450 .450 0.450
Time lsecondsl L20 I20 L20 I20 L20 t20
Volume lm¡l o.o 1500 o.o1500 0.01500 o.o1500 0.01500 0.0150o
Enerov [MJl o.)0,436 o.92881 2 _7Rq55 5.29479 ;4412 7.?7960-
Enerov [kWh'l o 0\677 0.25800 o.774AA 1.47077 t.27337 2.OOB22
Eneray [GCall 4.881E-5 2.2t8F_-4 6.663E-4 1.265E-3 1-Og5F-3 r.727E-3
Allowed Energy error [o/o]
llncl. Temoe ratu re Sensorsl

+.4.64 +1.80 *L27 +,L,L4 +1.15 *1.10

s overvtew
qÞ = 1.5O m3/h

Test Doint â b c* 95oC c* 95oC c* 13OoC c* 13OoC
ïempe rature Suoplv [oCl 50.0 50.0 50.0 92.5 1)7.4 t27.5
Temoerature Return loCl 46.7 35.O 5.O 5.O 50.0 5.O
Temoeratu re Difference lK'l 3_3 15.O 450 87.5 77.5 12).5
HC Suoolv l-Ml/ms/Kl 4 1?R6 4 1)RÔ 4.1327 4.0341 3.9433 3 q?45
oo lms/hl 1.500 1.500 1.500 1.500 1 .500 1.500
Flow [o/o'l 75.O 75.O 75.O 75_O 75.O 75.O
Flow tmg/hl 1.t25 't.'t)s 1.1)\ ]-t25 1.125 l.t2s
Time lsecondsl 120 L20 L20 120 720 L20
Volume lms] o_o3750 o,o3750 0.03750 0.03750 0.03750 o.o3750
Enerov fMl] 0.51091 2.32201 6.97388 13.23697 11.46030 18.07400
Enerov [kWh'l o.14t92 0.64500 1.93719 3,676q4 i.1F.?4) 5.02055
Enerov [GCal'l 1.2208-4 5.5468-4 1 _666F-3 ?.16)F-? 2.737F'-3
Allowed Energy error [o/o]
llncl. Temoe rature Sensors'l

*4.64 +1.80 +L.27 +1,14 +1 .15 *1 .10

qp = 2.5O m3/h
Test ooint e b c* gSoC c* 95oC c,ß 13OoC c* 13OoC
Temoerature Sunolv [oCl 5ôO 50.0 50.0 92.5 t27.5 t27.5
Temneratrlre Relrrrn [oCl 46.7 35.0 5.O 5.O 50.o 5.0
Temoerature Difference [Kl 3.3 15.O 45.O 87.5 77.5 t22.5

4.1246 4_1?AO 4.1?)7 4.O?41 3.9433 3.S345
oo fme/hl ?.500 2.500 2.500 2.500 2,500 2.500
Flow )/o 75.O 75.O 75.O 75.O 75.O 75.O
Flow [mg/hl t.875 1.475 1.875 1.875 1.875 1.875
Tme lsecondsl L20 t20 120 I20 I20 r20
Volume [ma] o.o6250 o.06250 o.06250 o.06250 0.06250 0.06250
Enerov [M]l o.8515? 3 R7îO) LL.623t4 22.06162 19.1005 1 30.12133
Enerov kwhl 0.23653 1.07501 3.22465 6.12423 5_30570 8.36759
Enerqv IGCall 2.0348-4 9.2438-4 ?.7768-3 5.269F-3 4.5628-3 7.1q5E-3
Allowed Energy error [o/o]
llncl. Temoerature Sensorsl +4.64 *1.80 +t.27 +L,L4 +1 .15 +1.10

+45 43 25 0l 77 ' Fax +45 43 25 00 10 info@forcecertificat¡on.com www.forcecertification. comFORCE Certification A/S Park AIIé 345 ' 2605 Brøndby Denmark Tel
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Tables with nominal values for volume, temperatures, heat coefficients and energy (Supply
continued).

Note:

c* 95oC: standard 95oC variant
c* 130oC: 130oC variant

Test point a b c* 95oC c* 95oC cx l3OoC c* 13OoC
Temoerature Suoolv [oCl 50.o 500 50.0 92.5 127.5 L27.5
Temoerature Return ocl 46.7 35.0 5.0 5.0 50.0 5.0

3.3 15.0 45_O a7 -s 77.5 122.5
HC Supply IMJ/mg/Kl 4.1246 4.t2AO 4.13)7 4.O?41 3.9433 3.9345
oo fms/hl 3.500 3.500 ?_500 3.500 .500 3.500
Flow [o/o'l 75.O 75.O 75.O 75.O 75_O 75.O
Flow lms/hl 2.625 2.625 2.62s 2.625 2.625 2.625
T'ime seco nds I 720 120 1?O 't)o 120 120
Volume lmgl 0.08750 0.o8750 o_08750 o.08750 0.08750 o.o8750
Enerqv [MJ'l 1.19213 5.41803 1 6 )7)?q 30.88627 2( 42.17266
Enerov lkWh'l o.331 15 1.50501 4.52011 4.s7952 7.4?797 Ll.71463

v IGCaI 2.8478-4 t.2948-3 3.887E-3 7.377F-3 6.387E-3 t.oo7E-2
Allowed Energy error [o/o]
llncl. Temoe rature Se nsors)

+,4.64 +1,80 +.t.27 tt.I4 +1.15 +1.10

oo = 6.OO m3/h
Test ooint e b c* 95oC c* 95oC c* l3OoC c* 13OoC

e Sunnlv [oCl 500 50.0 50.o 92.5 1)7 \ 127.5
TemDerâture Retrrrn [oC] 46.7 35.0 5.O 5_O 50.0 5.O
Temoerature Difference [Kl 3.3 15.O 45.O 87.5 77.5 17).5
HC Suoolv IMJ/m¡/Kl 4.1?46 4,1)AO 4.1327 4.O34t 3.S433 3.9345
oo fmg/hl 6.000 6.000 6.000 6.000 6.000 6.000
Flow l( 75.O 75.0 75.O 7S.O 75.O
Flow Ims/hl 4.500 4.500 4.500 4 50n 4.500 4_500
Time lseconds] 120 1)O 120 r20 120 t20
Volume lmsl o.15000 0.15000 0.1 5000 r.15OOO 0.15000 0.1 5000
Enerov MJ 2.04365 9.28806 27.89553 s2.947Aq 45.84t22
Enerqv lkWhl 0.56768 2.5AOO) 7.74476 1 4 7077\ 12.73367
Enerov IGCali 4.8818-4 ).?1P.F-? 6.663E-3 1.2658-2 1.095E-2 t.7278-2
Allowed Energy error [o/o]
llncl. Temoerature Sensors I +4.64 +1,80 +1.27 *.1.t4 *1 .15 +1.10

Tel +45 43 250177 'Fax +45 43 25 00 10' info@forcecertlfication.com'www.forcecertification. comFORCE Certification A/S Park Allé 345 ' 2605 Brøndby Denmark
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Tables with nominal values for volume, temperatures, heat coefficients and energy (Return).

E

h
Test point a b c* 95oC c* 95oC c* l3OoC c* l3OoC
Temoerature Suoolv foCl 53.3 65.0 95.0 92.5 t27.5 t27.5
Temperature Return [oCl 50.0 50,0 50.0 5.0 50.0 5.0
Temoerature Difference [Kl 3.3 15.0 45.0 87.5 77.5 122.5
HC Return l'MJ/m:/Kl 4.1293 4.L3t4 4.L409 4.L864 4.1581 4.1991
qp [ma/hl 0.600 0.600 0.600 0.600 0.600 0.600
Flow [o/ol 75.O 75.0 75.0 75.O 75.0 75.0
Flow [m3/hl 0.450 0.450 0.450 0.450 0.450 0.450
Tme [secondsl t20 r20 L20 I20 r20 L20
Volume [m3l o,o1500 0.01500 0.o1500 o.o1500 0.01500 0.01-500
Enerov [M]l o )ît440 0.92956 2.7qSOC 5.49461 4.43374 7.7158,9
Enerov lkWh'l 0.05678 o.2sa21 o.77641 1 q)6)g 1.34272 ) .1Ai?O
Enerqv [GCall 4-882E-5 ).))oF-A 6 676F-4 1.312E-3 1.155F-3 1.843E-3
Allowed Energy error [o/o]
llncl. Temoe rature Sensorsl +4.64 +1,80 +t.27 +t.L4 *1.15 +1.10

= 1,50 m3 h
Test ooint à b c* 95oC c* 95oC c* l3ooc cx l30oc
TemDerature Sunnlv loC] 53.3 65.0 g5.o 9).5 r27.5 127.5
Temperature Return [oC l 50.0 50.o 50.o 5.0 50.o 5.O
Temoerature Difference lKl 3.3 1q,o 45.O 87.5 77.5 t22.5
HC Return IMI/ms/Kl 4.1)9" 4.r3r4 4.1409 4.18€t4 4.1581 4.t99t
oo lms/hl 1.500 1.500 1.500 1 .500 1.500 1.500
Flow [o/ol 75.O 75.O 750 75.O 75.O 75.O
Flow Ime/h'l 1,1?5 1 1)5 L.125 1.125 1.1)\ r.125
Time lsecondsl I20 120 I20 r20 t20 I20
Volume lmgl o.o3750 0.03750 0.03750 o.o3750 o_o3750 0.03750
Enerov lMll 0.51100 232349 6.94772 13.7?6\4 t2.oa445 19.2497)
Enerov [kWhl 0.14195 o.64553 1 -94103 ? R1 q7n 3.3567S 5 _35R25
Enerov [GCa ll t.221Ê-4 5_551F-4 1 66qF-? 3.281E-3 2.886E-3 4.6078-3
Allowed Energy error [o/o]
llncl. Temoe rature Se nsorsl +4.64 +1.80 *t.27 +t.I4 +1.15 +1.10

¡¡3
Test Do¡nt ã b c* 95oC c* 95oC c* l3OoC c* 13OoC
TemDeratu re Su oolv IoCl 5?? 65.0 95.0 q).s 127.5 127.5
Temoerâtrire Retrrrn [oCl 50.0 50.o 50_o 50 50.0 5.O
Temperature Difference [Kl 3.3 15_O 4ç,O 87.5 77.5 1)) \
HC Return tMJ/mg/Kl 4.1?93 4.1 ?1 4 4.L409 4.t864 4.1.581 4.1991
oo l'ms/hl 2.500 2.500 2.500 2.500 ? 500 2.500
Flow [o/ol 75.O 75.O 75.O 7S,O 75.0 75.O
Flow lme/hl 1.875 1.875 1 875 1.875 1.875 L.475
ïme lsecondsl r20 t20 120 r20 I20 120
Volume lmgl o.o6250 o.06250 o 06zqo 0.06250 o.062so 0.06250
Enerov l'Mll o.85167 3.87315 rL.646t9 22.49423 )o.14o7\ 32.149s3
Enerov [kWhl 0.23658 1.07588 3.23505 6.35951 5.59465
Eneroy [GCall 2.O34E-4 9.2518-4 ) 7R)F-? 5.468E-3
Allowed Energy error [o/o]
llncl. Te moe rature Se nsorsl t4.64 +1.80 +I.27 +.I.L4 +1.15 +1.10

77 Fax +45 43 25 00 10 info@forcecertif¡cation.com . www.forcecertification. comFoRCE Certif¡cation A/S Park Allé 345 2605 Brøndby Denmark'Tel +45 43 25 01
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Tables with nominal values for volume, temperatures, heat coefficients and energy (Return
continued).

h
Test point e tr c* 95oC c* 95oC c* 13floe c* 13ooc
TemDerature Suoolv IoCl 53.3 65.0 95.0 9?.5 L27.5 't)7.s
Temoerature Return foCl 50.0 50.0 50.f) 50 50.o 50
TemDerature Difference [Kl 3.3 15.O 45.O 87.5 77.5 L22.5
HC Return IMJ/ms/K] 4.7253 4.1?14 4 14ãq 4.1464 4.15R1 4.199 1
op lmglhl 3.500 3,500 3.500 3.500 3.500 3.500
Flow [o/o] 75.0 75.O 75.0 75.0 75.0 75.O
Flow l-ms/h l ).6)\ 2.62s 2.625 ?.6)S 2.625 ?.6)\
ïme Isecondsl 1)ñ r20 't20- 1)O 120 1)î
Volume fmsl 0.08750 0.o8750 o_o8750 0.08750 o.o8750 0.08750
Enerov [MJl t.19234 5.4))41 16.30467 32.O5192 28_1 q705 45.00s34
Enerov IkWhl o.33121 't 5062? 4.52908 8.9o331 7.83251
Enerov [GCall ).R4RF-4 1.295E-3 3.8S4E-3 7_655F-? 6.735E-3 1-O7SF-)
Allowed Energy error [o/o]
(Incl. Temoerature Sensors)

x.4.64 +1.80 +L.27 +L,L4 +1.15 +1.10

Test point â lr c* 95oC c* 95oC c* l3OoC c* 13OoC
Temoerature Suoolv [oCl 53.3 65.0 95.O 9).5 127.5 1?7.5

'n [oCl 50.0 50.o 50_o 5.0 50.o 5.0
Temperature Difference l"Kl 3.3 15.O 45n 47.5 77.\ r22.5
HC Return l'MJ/ms/Kl 4.1)93 4141 4 4.1409 4.1464 4 15R1 4.1q91
oo fmg/hl 6_OOO 6.000 6.000 6.OOO 6.000 6.0ÕO
Flow lolol 75.O 75.O 75.O 750 75.O 7\,O
Flow [ms/hl 4.500 4.500 4-50n 4.500 4.500 4.500
Time secondsl t20 1)O 120 120 L20 r20
Volume lmsl o.1500n 0.15000 0.1 5000 o_15000 0.15000 o.15000
Enerov lMll 2.0440t 9.29556 27.q5086 54.946L5 77.L5BB7
Enerov [kWh o.s677A 2.5A?10 7 7641? 15.26242 13,4?717 2t.43302

4.AA2E-4 ) ))oF-1 6.6768-3 l.3l2E-2 1_155F-2
Allowed Energy error [o/o]
(Incl, Temoeratu re Se nsors'l +4.64 *1.80 +.t.27 +1.L4 +1 .15 +1.10

Note:

cx 95oC: standard 95oC variant
c* 130oC: 130oC variant

00 10 ' info@forcecertification.com . www.forcecertification, comFoRCE Certification A/s Pafk Ailé 345 2605 Brøndby . Denmark . Tet +45 43 25 01 77 ' Fax +45 43 25
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Selecting simulated flow
The Thermal Energy Meter must be in Verification mode, see page 10.
Energy and Volume ís shown with normal units, but with more decimals (no frame on decimals)
After 8 hours the Thermal Energy Meter automatically returns to Normal mode.
When in Verification mode, Flow simulation mode can be accessed with a long button press.

Flow simulation mode use special totalizers during the test sequence.

These Volume and Energy totalizers are set to zero when Flow simulation mode is activated
(started).

After a defined time (e.9. 120 seconds) accumulation is stopped.

Simulation mode, Volume and Energy is shown in the display with a short button press.

Menu/Mode selection:
. A short button press (<2s) will change menu wíthin a Loop.
¡ A button press (>2s and <5s) will change from menu Loopl to Loop2 or back.
. A long button press (>5s) will change to a special energy test menu.
. A button press (>2s) will change back to normal menu (Loopl).

Accumulated

(lrk

2rc

$sse<
;J

Flow simulation mode started and counting

FLn-5r I I
Flow simulation mode stopped

[[[n[['", ø

úiì En",,ou

[[[[ *'

@enu,.sy

ø EEEEHEEfI **n

Volume

Volume

FLn-5r -Ê Ø HEEEEEEH ''

uJù4Ciiènp il5pÞtlÊ*rÁn¡.

Curr€nt

cli!t

Simulated flow

cì'ck
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For each test (a, b & c) the measured Energy value must be compared to calculated Reference
Energy using simulated Volume and Temperature Difference.
Permissible Energy error (incl. Temperature Sensors), see page 12.

Parameterc
A few settings (parameters) can be changed when the Thermal Energy Meter is in verification
mode. (Access Level is set to Re-verification).
To change any settings, an Optical dongle and the Danfoss App. Tool for Smartphones are needed.

The communication protocol is EN13757 and CIff-188 compliant.

Changeable Parameters:

. Customer information
o AccumulatedEnergyunit
o AccumulatedEnergydecimals
o CorrectionFactor
. AccumulatedVolume
. AccumulatedEnergy
. VolumePulselnAmount_I
. VolumePulselnAmount_II
o AccumulatedVolumePulse_I
o AccumulatedVolumePulse II

Physical Output
sonoselect and sonosafe have no physical pulse output for testing purposes.

+45 43 25 0L 77 ' Fax +45 43 ZS 00 10 info@forcecedification.com ' www.forcecertification. comFORCE Certif¡cation A/S' Park Allé 345 2605 Brøndby' Denmark.Tel
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Finishing
When the test is finished and the results are approved, an appropriate adhesive seal must be
placed to cover/protect the test pads.

Testpad
sealing

L^

Close the C¡lculator securing that no wires are jammed by enclosure parts and rubber sealing.

Reset AccumulatedVol u me, Accu mulatedEnergy, AccumulatedVol u mePulse I and
AccumulatedVolumePulse II if needed.

The Thermal Energy Meter will return to Normal Mode after 8 hours, or can be set to Normal Mode
using the App. Tool.

Remove Tamper alarm E13 using App. Tool.

If a Temperature Sensor is removed from Flow Sensor during verification, the correct one must be
re-assembled to secure correct function.

Mount the Temperature Sensor in the Flow Sensor according to the symbol in the display

Supply,
Temperature Sensor with rcd label marking in Flow Sensor.

Return.
Temperature Sensor with blue label marking in Flow Sensor.

See annex

Mount appllcation wire sealing on Calculator and Temperature Sensors if needed.

Denmark'Tel +45 43250777' Fax +45 43 25 00 10 ' info@forcecertif¡cation.com 'Ìwvw.forcecertification. comFORCE Ce*if¡cation A/S ' Park Al¡é 345 ' 2605 Brøndby

Page2Zof 26



&DANAK FORCE
PROD Req. No. 7026

Securihr measures
Meter sealing

Application

sealing

Factory and

verification

sealing

Certification

DK-0200-M1004-034

.$ Tampermonitor/
access level I

i3 Te5t sèal

{verification mode}
iS Factory ieal

345 2605 Brøndby Denmark Tel +45 43 25 01,77 ' Fax +45 43 25 00 10 ' info@forcecertification.com ' www.forcecertification, comFoRCE Certification A/S ' Park Allé
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Marking and inscriptions

Front cover (laser engraved)
Type identification, serial number and code number
Manufacturer's logo and year of manufacturing
CE marking and supplementary metrology marking
EC-Type Examination Certificate number
Firmware version

Electromagnetic / mechanical environment classes and IP class
Accuracy class

Limits of flow rate (qi, qp and qs)

Limits of temperature (0min - 0"r) and differential temperature (A0min - AO'u")

Temperature sensor type
Pressure stage
Connection and length
Secondary com munication address

Back oover (label)
Manufacturer's address and production site

Flow sensor body
Arrow indicating direction of flow

Additional information in the display
Unit of measurement

Supply or Return pipe installation

345 ' 2605 Brøndby ' Denmark Tel +45 43 25 0L 77 ' Fax +45 43 25 00 10 ' info@forcecertification.com www.forcecertif¡cation, comFoRCE Certification A/S Park Allé
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Examples

B

SonoSelect l0
DNl5,cya, tl0mm
Heat meter

î¿,ì1i33ï1 Ëilii*

il ::;i'å,^ |.,*å,';,ir.1
5eriat No.; 0001 2.t 7e¡l 90e 

-
Lode Noi 0t 4U0.t68

Inscriptions on SonoSelect 10 front cover

(€ 0200

P.-Year: 201 9
FW: 0l.û6.û0
Add.: 908000.t2Tffi I

Label on back cover

FORCE Certifìcation A/S ' Park Allé 345 ' 2605 Brøndby ' Denmark ' Tel +45 43 25 01 77 Fax +45 43 25 00 10 ' info@forcecertification.com ' www.forcecertificat¡on. com
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Production
site

Alternative 1 Alternative 2

Slovenia
Danfor¡ Ênrrgy mctcr
Ilpc S,oo,SefclSor.nich<t
O¡n¡sr¡ A/5"
ó{tSierdborg¡ Þenm¡dr

pe
JllÅ{lt ¡}¡ ? {i!,T }.¡rÂ

*""å'"i"i:::!"." H5 3e
6430 Nordborg, 22 Wycombe End, MADI lN
Dermark HP9 lNB, GB SLOVENIA

China
Danfors Energy rneter
Typc Sono5afe/Scro5elect
Danfo¡s A/5,
6430 Nordborgt Denmart

M
MADT INCHINA

Energy meter
SonoSafe/SonoSelect
Danfoss A/5,
6430 Nordborg,
Denmark

22 Wycombe End,
HPg 1 NB, G3

MADE IN
CHINA
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Informative Annex

Integrated functions not subject to the Measuring Instruments Directive¡

Integrated Cooling function

The SonoSafe 10 and SonoSelect 10 are type tested as Heating and Cooling energy meter according
to EN t434-4:20L5 + A1:2018.

The integrated Cooling functíon can therefore be utilized under the operating conditions as
described in this ceftificate.

If a Temperature Sensor is removed from Flow Sensor during verification, the correct one must be
re-assembled to secure correct function.

Mount the Temperature Sensor in the Flow Sensor according to the symbol in the display.

Supply.
Temperature Sensor with blue label marking in Flow Sensor.

Return.
Temperature Sensor with red label marking in Flow Sensor.

Bifunctional function

The SonoSafe 10 and SonoSelect 10 are type tested as Heating, Cooling and Bifunctional energy
meter according to EN t434-4:20L5 + A1:2018.

The Bifunctional Heating or Cooling function can therefore be utilized under the operating
conditions as described in this certificate.

If a Temperature Sensor is removed from Flow Sensor during verification, the correct one must be
re-assembled to secure correct function.

Mount the Temperature Sensor in the Flow Sensor accordíng to the symbol in the display

Supply.
Temperature Sensor with red label marking in Flow Sensor.

Return.
Temperature Sensor with blue label marking in Flow Sensor.
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