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1. Advantages and applications
1.1
Applications

e As a versatile and reliable meter for district and local heating, with
useful additional features for special applications and tariffs. Thanks
to the CALEC® MB calculator there is virtually no limit to the combina-
tions possible with different types of flow meters and temperature
Sensors.

e For commercial and industrial use, and to monitor systems in energy
installations.

1.2
Advantages

The successor to the well-proven CALEC® MCL and MCP remote heat-
meters CALEC® MB complies 100% with the EN 1434 heat meter standard
and EMC directives 89/336/EEC (CE certification).

Accuracy and long-term stability thanks to state-of-the-art electronics
and high quality engineering. Efficient microprocessor metering system
with integral data backup by EEPROM.

Compact modular design

For wall or electrical control panel mounting. Compatible with all
commercially available meter boards. Output options can be installed at
a later stage without damaging the calibration seal.

Illuminated text display

Since the 8-digit totalizers for energy and flow volume give an enormous
metering range, only a few rated capacities are required.

For precise identification of measuring points, the unit has an electronic
text display which can also be read by the M-Bus protocol (40-character
ASCII string).

Data communications

Fast reading by hand-held terminal or PC via the built-in infrared
interface.

Remote reading via the M-Bus interface according to EN 1434-3 at any
time.

Functions and parameters which are not relevant to calibration can also
be newly entered or modified via the M-Bus interface at a later stage.
These can also be partially protected against manipulation.

Technical Information

For the middle and upper performance ranges in heat production and
distribution.

Whenever there are demanding requirements for measuring accuracy
and stability.

As a transmitter of heat data for remote processing via the M-Bus
communications channel.

¢ |n inspection, testing and calibration systems.

Datalogger

Energy meter readings can be stored under two freely programmable
billing dates, e.g. summer time / winter time billing, or for an interme-
diate reading.

A built-in logger function records energy and flow volume readings,
and flow rate and thermal power maxima for 15 different periods. These
are programmable to 1 day, 2 days, 7 days, 1/2 month or 1 month, with
optional integration time for computing thermal power and flow maxima.

In order to guarantee that the date-dependent datalogger functions
correctly, we recommend that the optional realtime clock (2RWC) is
installed.

Any errors which occur are stored, together with the duration of the error
(in seconds). This means that their significance in relation to measure-
ments can be evaluated retroactively.

The meter is powered from the mains and needs no battery. In case of
power failure, data are saved in an EEPROM. Data security is thus
equivalent to electronic roller counter type meters.

With the realtime clock option, date and time will continue functioning
even after a power failure. This option can be retrofitted at any time. The
clock has a standby battery which guarantees 10-years operation.

M-Bus interface according to EN 1434

(M-Bus = meter bus)

The standard data communications interface for heat meters allows
remote reading, control and calibration via the communications inter-
face. Simultaneous remote reading of other types of meter, such as gas,
water or electricity is also possible with M-Bus.

Aquametro AG
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2. Heat metering system design

Aheat metering system comprises a flow meter, two paired temperature
sensors and the metering unit. Even the best metering unit cannot
compensate for errors in sensor dimensioning and installation. It is
therefore strongly recommended that great care is taken with the
selection and specification of the metering point.

2.1
Flow metering

As well as the usual flow meters with a pulse output, option 2AIN also
makes it possible to use flow meters with an analogue output such as EM
meters or orifice plates. When flow meters with a pulse output are used,
the pulse value indicates the volume to which one pulse corresponds.
This value should be selected as low as possible, in the interests of high
resolution and continuous measurement.

2.2
Temperature measurement

For temperature measurements, the CALEC® MB uses paired platinum
temperature sensors (Pt100 to DIN IEC 751). When pairing sensors, the
two most similar ones from a large number are chosen to form one pair;
the maximum divergence within the pair must not exceed 0.05°C. In
conformity with EN 1434-2, sensors can only be paired if they have the
same type of installation and the same length.

2.3
Heat calculators
Heat calculators are maintenance-free except for recalibration after

expiry of the certified period. They must be easily accessible for reading,
and protected against heat and electromagnetic interference.

2.4
Metering concept

Heat meters must be installed according to a systematic concept,
depending on whether individual consumers are to be metered or an
overall consumption balance is required.

25
Installation recommendations

The installation and commissioning of heat meters is a specialists task,
demanding the greatest care and expertise. Apart from the recommen-
dations set out here, compliance is also required with EN 1434 Part 6
guidelines and the product operating instructions. Precision require-
ments can only be met if the meter is installed correctly.

For detailed system layout information, please refer to our general
installation guidelines and to heat meter standard EN 1434 Part 6.
Our specialists are at your disposal for system installation planning, thus
saving you the unnecessary outlay and expense of subsequent altera-
tions.

The point of installation is of crucial importance since the volume-to-
mass conversion is performed at the temperature specified under
"installation location". Because flow/return definitions can lead to
misunderstandings, above all in refrigeration systems, the terms "hot
side" and "cold side" are used for greater clarity. In heating systems, for
example, the return flow loop is the cold side of the heat circuit. Flow
meters should preferably be installed in piping sections near room
temperature. This makes for greater accuracy and extends service life.

Careful attention must also be paid to sensor installation and wiring.
These are considered in section 3.3 below and in the heat meter
standard EN 1434 Parts 2 and 6.

Heat calculators must be clearly marked together with their flow meter
and temperature sensor pair. This is extremely important at multiple
metering points where confusion can arise.

In the latter case, all part - consumers must be metered - extrapolation
of unmetered components as a difference in the main measurement is
not admissible since it usually causes significant errors.

When meters are being installed for the first time, it is already worth
remembering that, for reasons of maintenance or verification, all units
comprising a system will need exchanging at a future date.
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3. CALEC® MB heat calculator

3.1
Measuring principle

Thermal energy is calculated from the flow rate of the heat carrier,
taking into account its physical characteristics (specific heat and den-
sity), and the difference between the forward and return flow tempera-
tures.

3.2
Flow inputs

Flow input IN1 (terminals 10/11) allows connection of mechanical or
electronical passive/active pulsers and, as an option, current signals of
0/4...20 mA.

Mechanical pulsers (such as reed switches) must be fitted with
debouncing filters to prevent double counting. The debounce filter is
installed during factory programming and must therefore be specified
when placing an order. It limits input frequencies to about 20 Hz, i.e. it
requires a minimum volumetric pulse and interval time of 25 ms.

3.3
Temperature measurement

Temperature measurements are made with the well-proven dual slope
principle which is extremely reliable. The two sensors (Pt100) receive
current pulses in rapid succession. This prevents any intrinsic heating.
Sensors can be connected with the 2-wire or preferably with the 4-wire
technique.

2-wire circuits

Since the wire resistance is added to the temperature measurement
resistance in 2-wire circuits, unequal wire lengths can cause significant
errors and unusable results. 2-wire circuits should only be used with
wire lengths below 10 m. Extension leads must be exactly the same
length and pass through the same cable. In all other cases, only 4-wire
circuits ensure adequate precision. Extension leads must have a cross-
sectional area of at least 1 mm? or preferably 1.5 mm2.

Passive pulsers, open collector switches and NAMUR transmitters
(according to DIN 19234) are powered with 8.0 V, using a current of up
to 8 mA from the meter supply. Important: observe the polarity indicated
on the wiring diagramme! The minimum admissible pulse and interval
time is 2.5 ms, allowing input frequencies of up to 200 Hz for symmetri-
cal pulses.

Active pulsers (current signal >3 mA) are connected via the galvanically
isolated optocoupler input. The input current is limited by a constant
current circuit to about 3 mA in the voltage range 5 to 30 VDC.

This ensures complete galvanic separation of the flow meter and
calculator, and allows an input frequency range of up to 10 kHz with a
minimum pulse and interval time of 50 us.

4-wire sensors

4-wire sensors are not absolutely necessary for a 4-wire circuit. A 4-
wire connection between meter and sensor is sufficient, but this re-
quires a 4-pole sensor connection box or head (see wiring diagramme).

For extensions, we recommend paired 0.8 mm @ twisted telephone
cable.

Extension is only admissible to 15 m, with spacing from other cables in
compliance with EN 1434-6. Longer extensions are the responsibility of
the operator, which must conform with the applicable CE requirements.

Connection of sensor head with threaded connection

All parallel wires (such as at terminals 3 and 7) can be connected
together to the sensor head on the same terminal using a cable lug
clamp.

Cable sensor: direct connection Cable sensor: 4-wire extension Head sensor: 4-wire installation  Cable sensor: 2-wire extension
St b D Laek St b DEuak T r b Lo
3333 3333 3333 3333 3333 33383
[3]7]8]4] [1]5]6]2] 37]8]4] [1[5]6]2 [3]7]8]4] [1]5]6]2]
lelelolo]| |o]olola] |o 2|2 ol |o 2|0 ol lolelolo]| |2]o]o]a]

Cold side Hot side

Sensor types Cold side Hot side Cold side Hot side Cold side Hot side é
PLC 85/100/2 Sensor types 8
PLC 120/100/2 PLH xx¢/100 z
PLC 210/100/2 TPK 11xx
@ ® O O
Recommended types of connections
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34
Factory configuration

Ifthe unitis to be used as a verified (calibrated) measuring device, all the Apart from the data used to compute heat consumption, this particularly
parameters relevant to calibration have to be entered during manufac- applies to flow meter parameter changes such as pulse value, debounce
ture, after which they must not be modified. filter and point of installation, as well as the capacity range with
Alocking mechanism inside the verification section prevents any further corresponding display units.
access to these parameters.
For factory programming, values for the above data to be supplied on the
specification form, are therefore mandatory.

3.5

Field configuration

The term "field configuration" is used to cover all the functions which In order to prevent tampering of the tariff settings by unauthorised
may be modified by the user at any time without affecting the energy persons, additional security is provided by the following protection
calculation. concept:

Authorised persons Authorised pers. before verification Supplier after verification User after verification

Method of protection (type of Hardware protection on calculator HW protection on basic circuit Software without protection
locking) circuit board, sealed: Lock level 0 board. Lock level 1 Lock level 2

Possibility of setting device Settings with CALTOOL-P Settings with CALTOOL Settings with CALTOOL
function MBUSTOOL MBUSTOOL
Heat meterering functions

Display units

Entering pulse value L 4

Installation point of flow sensor L 4

Switching debounce filter on L 4

Billing dates 1 and 2 L L 4

Registration period L 4 4

Integration period * *

Text field input * L 2 L 4

Date-time as desired as desired limited corrections
Baud rate L 4 4 L 4

Bus address * 4 2

Output option OUT 1...8 * L 2 L 4

Event counter L 2 L 4 *

Smoothing factor * 4 *

2AIN

BDE, BDV option

TWIN E, TWIN V option
DTF, ISPC option

3.6

Menu structure pages 21-25

3.7
Meter displays

The display consists of a 2-line liquid crystal unit which has a capacity been pressed. The default display is the main window which shows
of 2 x 20 characters, with alphanumeric 7 x 11 dot matrix presentation. energy and volume totals.

For mains powered units, the display is switched on by the first key The following displays can be called up:
pressed, and shuts off automatically five minutes after the last key has

Aquametro AG 7 VD 3-161 E
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V.....1234567.1 m®

Display function Contents Remarks Variants

Pulse value IPW 11,0000 I/pulse as from version 105

Installed side EBS Cold side

Main display E....123456.12 MWh Energy total EH 123456.123456 MWh

Volume total

VH 123456.12345 m®

Second metering unit (option)

E2...123456.12 MWh
V2 1234567.8 L or m®

Other displays for options

Text field for descriptions

North Central Heating Unit Main Boiler

Maximum 40 characters

Error message — Error — See Error messages

Billing date values E  123456.12 MWh Energy total on billing date 1 additional display of E2 for
Billing date 1 30.04.97 Billing date 1 options
E  234567.34 MWh Energy total on billing date 2  additional display of E2 for
Billing date 2~ 30.09.97 Billing date 2 options

Instantaneous values

P 83.34556 MW

Metering power

additional display of P2 and Q2
for options TWIN-E and ISPC

Q 15.345 m3/h Flow rate
Temp. DT 63.2K Temperature difference
H 128.3 C 65.1°C Temp. hot side/cold side
K-fact. 1.112 Wh/I/K K-factor
Density 1.00498 kg/I Density at installation point
Date 27.01.98 Date
Time 13.45 Time
00005815 h Service hours counter
Data Logger Periode 1 month Recording period
(History functions) Integration time 60 minutes Integration period
Date and number of Date 27-01-98 Today's date
the period now in progress 00 Enter Number of period now in progress
Date 2 7-01-98 Energy total during period now
E 000000.00 MWh in progress
Date 27-01-98 Volume total during period now
\ 0000000.0 m?® in progress
Time 04:45 15.01.98 Time of the maximum power in
P 2.14984 MW period 00
Time 06:13 15.01.98 Time of highest flow rate in
Q 35.83210 m®h period 00
Date 31-12-97 Finish date of period 1
01 Enter
Date 31-12-97 Energy total at end of
E 12345.00 MWh period 01
Date 31-12-97 Volume total at end of
v 123456.0 m? period 01
Time 10:45 24.12.97 of the maximum output in
P 10.1913 MW period 01
Time 09:33 16.12.97 Time of the highest flow rate in
Q 37.46610 m®h period 01
Date and number of Date 30-11-97 Finish date of period 02
the penultimate period 02 Enter
Date and number of Date 31-10-97 Finish date of period 03
period 03 03 Enter
| continues with 04 .. 13 |
Date and number of Date 30-11-96 Finish date of period 14
period 14 14 Enter
Date 30-11-96 Energy total at end of
E 000045.00 MWh period 14
Date 30-11-96 Volume total at end of
v 000456.0 m?® period 14
Time 10:45 24.11.96 Time of the maximum power in
P 10.1913 MW period 14
Time 09:33 16.11.96 Time of the highest flow rate in
Q 37.46610 m®h period 14
VD 3-161E Aquametro AG
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Display function

Contents

Remarks

Variants

Factory configuration Serial number 04848109 Serial number
Man. date 30 .06 .96 Date of manufacture
CALEC MB. Ver. 200 Type and version number Option designation, such as
Heat calculator Designation BDE / ISPC etc.
Fluid-Nr. 000 Heat carrier no. 000 Other fluids availabe
Water Fluid designation
Temp. sensor Pt100 Sensor type
T ... 200°C Sensor range
IN1 Impuls passiv Volume input E1
Term. 10/1 Enter Connection terminals
Pulse value 1.00 | Debounce filter switched on
Max. frequency 20 Hz
Flow sensor Installation location of the volume-
location cold side tric flow sensor, programmed for:
Inhibition of low Minimum temperature additional displays for options
DT 0.00 °C difference for energy TWIN-V, TWIN-E, ISPC, DTF,
calculation BDV, 2AIN
Field configuration ouT 1 Relay Output assignment
Output 1 Term. 50/51 Enter Connection terminals
Pulse Energy1 Function and assignment of its
Pulse value 1000. Wh size and unit
Event counter
Output 2 ouT 2 Relay Output assignment
Term. 52/53 Enter Connection terminals
Alarm Inverse Function and assignment
Alarm Inverse Event counter
12345678 S
Output 3 OuT 3 Analogue output  Output assignment
Term. 70/71 Enter Connection terminals
Current3 0...20mA Current range
Q1 0-30.0 m3/h Measuring range
Current3 0...20mA Control field for output current
16.08 mA
Output 4 ouT 4 Analogue output ~ Output assignment
Term. 72/73 Enter Connection terminals
Current4 4...20mA Current range
P1 0-150 kW Measuring range
Current4 4...20mA Control field for output current
12.8 mA
Output 5 and soon 0oUT 5 Event virtual counter without
Term. —/ — Enter terminals
Limit Function and assignment of its
Q1 25.00 mé/h size and unit
Limit Event counter, duration for
01853420 S which limit value is exceeded
M-Bus M-Bus  Baud = 2400 Baud rate 2400
Term. 24/25 Adr. 000 Terminals + M-Bus address
Language Language English Language selection
Change Enter
Deutsch
Frangais
Italiano
Status test IN1 f = 4.88 Hz Vol. pulse frequency at IN1 Additional display for IN2 for
t = 00000000 s Time since last pulse options TWIN-V, TWIN-E, ISPC,
DTF, BDV, 2AIN
Lock Level 1 Lock level status

MBus access 00004371

Access counter

Display test

R
FHHHHHHEHHEE R

N.B. The listed parameters and values are by way of example only and do not necessarily represent standard settings.

Aquametro AG
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Error messages on the display

On the main display, errors are indicated alternately on line 1 and line 2.
The error menu provides a more detailed plain text description. The table
which follows contains a selection of possible error types:

HW Temp Alarm (Cold)

Sensor error, cold side (short circuit, breakage, jumpers missing)

HW Temp Alarm (Hot)

Sensor error, hot side (short circuit, breakage, jumpers missing)

Delta-T Alarm

Temperature difference outside of range -10 ... +200°C

SW Temp Alarm (Cold)

Temperature alarm, cold side (value outside of the measuring range)

SW Temp Alarm (Hot)

Temperature alarm, hot side (value outside of the measuring range)

Relay overflow (as from version 105)

Relay switching frequency exceeded

Option Alarm

Programming does not match hardware

Overflow Alarm

Power or flow capacity exceeded

Undervoltage Alarm

Supply voltage is too low, e.g. for bus supply

Overvoltage Alarm

Supply voltage is too high

Namur breakage

Namur pulser is faulty or broken, 1<0.2 mA

Analogue input

Analogue input card (2AIN) is not available or is faulty

M-Bus error messages
The M-Bus protocol contains error messages in coded form.

3.8
M-Bus communications interface

The CALEC® MB incorporates the standardised M-Bus interface (in
conformity with EN 1434-3), featuring variable data format which
enables all the parameters to be read out. The same interface can also
be used to program the enabled auxiliary functions and options with the
help of the Aquametro-CALTOOL and MBUSTOOL software.
Bidirectional optocouplers are used to isolate the bus with the interface
from the unit. The M-Bus connection is made to terminals 24 / 25,
regardless of polarity.

3.9
Auxiliary power output

An 18 VDC auxiliary power supply, galvanically isolated from the calcu-
lator, is available on terminals 64 (+) and 65 (-) with current capacity up
to 100 mA. This is intended e.qg. for powering 4 analogue outputs or one
2-wire flow sensor with pulse output.

4. Options

Slots are provided on the base circuit board for option cards which, when
inserted, have no effect on the calibrated part of the meter.

The unitrecognizes each option card inserted and indicates the type and
terminal allocation on the display.

The optical interface conforms electrically and mechanically with the
ZVEI standard, IEC 1107 (EN61107), but it supports the M-Bus protocol
in conformity with EN 1434.

Socket No. Output Terminals Output Terminals
Socket 1 ouT 1 No. 50 / 51 OuT 2 No. 52 / 53
Socket 2 ouT 3 No. 70 / 71 OuT 4 No. 72 /73
Socket 3 ouT 5 No. 74 / 75 OuUT 6 No. 76 / 77
Socket 4 ouT 7 No. 78 / 79 0UT 8 No. 80 / 81
VD 3-161 E 10 Aquametro AG
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4.1
Relay card 2RNC

This incorporates two switching contacts to which any parameters can
be allocated via the interface.

These solid state relays have a switching capacity of up to 100 mA AC
orDCat50V.

Function allocations can be modified at any time via the M-Bus interface.

The following programming options are available:

e Pulse functions: as output contact for adjustable energy and flow
volume pulses. Pulse duration is about 1 second. For fast pulse trains,
the pulse duration is decreased to the max. pulse frequency of 16 Hz
with equal pulse and interval times (see "Relay overflow" error
message).

4.2
Relay card with realtime clock 2RWC

The function of this card is identical to relay card 2RNC except that it has
an additional battery-powered clock module for data and time recording
(without automatic switchover between winter and summer time) mak-
ing it mains power failure proof. The battery is soldered onto the card and
lasts about ten years. The date and time are set via the M-Bus interface.

4.3
Analogue output card 2A0U

This card incorporates two current outputs (galvanically isolated from
the heat meter), which are freely programmable.

These outputs require a separate voltage supply, and are available in
either active or passive versions. The passive version requires a current
supply (internal or external) connected to the terminals. In active mode
the internal auxiliary power supply is loaded at 25 mA per channel.

e Status functions: as limiting value (GW) relay for monitoring flow (Q),
power (P), inflow and outflow temperatures (H or C) or temperature
difference (D). Limits can be selected with or without switching
hysteresis. If a hysteresis (GH) function with separate reswitching
value (smaller) is selected, this must be specified additionally.

e Alarm function: as alarm contact for signalling a heat meter error,
optionally as closing (AE) or opening (AA) alarm contact.

Time deviations without change of date can be corrected once per month
with the keypad on the front panel (e.g. summer/winter time changeover).
Only one clock card can be inserted per meter.

The card (including battery) can be installed and removed without
damaging the calibration seals.

The maximum load resistance depends on the supply voltage.
If the internal auxiliary power supply is used, the maximum load
resistance is 600 Ohm.

Technical specifications

Voltage range (passive)

Current range
Maximum load
Resolution

Max. converter error
Measured variable

5...25 VDC from external auxiliary source
18 V from internal auxiliary source

4...20 mA (0...20 mA with limitations ")
R,(Ohm) max. = (Us - 5)/0,02 A
12 bits

0.15% of actual value + 0.15% of full scale

Additional parameters for the options TWIN E, ISPC

Power, flow rate, temperature H, C, D

1) Operation with 0 to 20 mA (e.g. for generating a 0 to 10 V output on a 500 Ohm resistor) is possible but subject to one
limitation: Due to residual current requirements of the output circuit, the minimum current cannot be less than 200uA,
thus raising the zero point.

Parameters and ranges can be programmed at any time via the interface.
These are not subject to verification.

Aquametro AG
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4.4
Double analogue input 2AIN

Application

To process analogue current signals from flow and pressure sensors for
heat measurement.

The unit has two independent 0/4 .. 20 mA inputs and is accommodated
in the cover (together with the calculator circuit board). Of all the
hardware options, this is the only one which cannot be retrofitted.

Required information
When ordering, please supply the following information for each input:
e Zero point of the range (0 or 4 mA)
e Unit of measurement (flow rate in m%h, t/h)
e Measuring range 0/4 mA corresponds to 0 m¥h,

20 mA corresponds t0............cccuvveeee.
e Flow rate at which signals should be suppressed < ........ m%/h

Technical data

The accuracy requirements for energy measurements are defined in the
Heat Meter Standard, EN 1434:1997 as a function of the declared
minimum temperature difference. It is assumed there that the volume
input to the calculator is error-free, although this is only true for
weighted pulses (litres per pulse).

The analogue signal represents a flow rate (volume per unit of time)
which has to be converted into volume units by the calculator. The error
which occurs as a result of this, and the inaccuracy of the current
measurements, are transferred to the calculator as additional errors.
These must not cause the permissible error of the calculator to be
exceeded.

Because of the measuring uncertainty of the A/D converter, a short
circuited or opened input can also be registered as (low) flow. Such
errors can be prevented with the flow rate suppression cut-off option
mentioned above. If no value is indicated, a default of 0.75% Q,_, is
programmed.

4.5
Control and tariff input DTF

Parallel energy metering can take place on a second counter E2 if a 5 to
30VDC supply is connected to the control input IN2. For example, control
input IN2 can be activated by an external tariff signal, or by an internally
programmed threshold value which is dependent on a time value or a
limit value via an output signal from the plug-in relay card. The main
meter E1 is not affected by this function.

4.6

Pulse counter input ISPC

(ISPC = independent secondary pulse counter)

Input IN2 serves in this version for counting pulses from a second source
independent of the main meter. The reading can be displayed on the

meter itself or via the M-Bus, and is designated "flow 2" with unit I.

Application: as separate meter for water, gas, electricity, etc. for remote
reading.

The pulse input can be connected to the following pulsers:
Contact pulsers

Reed or relay contacts (switches). The maximum pulse frequency is
50 Hz.

Current range

0/4 ..20 mA

Software is used to make the adaptation to 4 - 20 mA.
Linear signal characteristic.

Measuring error
0.005% of actual value + 0.005% of full scale.

Input resistance

This is designed so that the maximum voltage drop across the input is
less than 3V (Ri<120 Ohm + 0.6 V)

No galvanic isolation: The analogue input is not galvanically isolated
from the basic unit. The negative wire is connected to the unit’s earth.

Calibration

Software is used to perform the calibration. For analogue values 0/4 mA
and 20 mA, the corresponding digital values for both channels are stored
in an EEPROM on the analogue input card.

Overload protection
The inputs are protected against overloads in the range from -5V to
+40 mA.

Initial Verification

The initial verification is always performed in conjunction with the
calculator.

Because the unit is contained in the same cover as the calculator circuit
board, sealing protects the settings against manipulation.

Caution: This option cannot be used at the same time as the ISPC option
described below.

Namur or open collector pulsers

Here too, the maximum input frequency is 50 Hz but, if necessary, a 64:1
divider can be switched on during factory configuration. In this case, the
maximum frequency is limited to 200 Hz by a filter. The divider has no
influence on the metering result, but it does degrade the resolution.

Active pulser, frequency pulser

(galvanically isolated via optocoupler)

The 64:1 divider is always switched on and the maximum frequency is
1000 Hz.

For remote signalling of an alarm that is independent of the heat meter,
the signal status of input IN2 can be monitored and transmitted instead
of using it as a counter.

Application: for remote monitoring and alarm signalling of other devices
in AMBUS® systems.

VD 3-161E
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4.7
Enthalpy and density data for other heat carriers, FLX / FLU

If other heat carriers are used instead of water their enthalpies and
densities must be known so that the configuration data can be adapted
accordingly. At the present time data for more than 130 heat carriers in
various mixtures are available in our database. Information is available
upon request.

Heat meters for heat carriers other than water cannot be officially
calibrated.

4.8
RS232 Communications interface

This optional module requires a free socket on the basic circuit board.
It supports 300 to 9600 baud. The interface is powered by the auxiliary
supply (loading 25 mA) and therefore galvanically isolated from the basic
unit.

The signals for GND, TXD and RXD are available at the connection
terminals. Asignal of +10V (which can be used as DTR or RTS) is applied
at a fourth connection terminal. Half-duplex communication is used,;
however, transmission and reception use separate channels.

The protocol used is identical to the M-Bus protocol defined in EN 1434-
3:1997 and IEC 870-5.

4.9
RS485 Communications interface

This optional module requires a free socket on the basic circuit board.
It supports 300 to 9600 baud.

The interface is powered by the auxiliary supply (loading 50 mA) and it
is galvanically isolated from the calculator.

Half-duplex communication is used. Transmission and reception use the
same channel.

The protocol used is identical to the M-Bus protocol defined in EN 1434-
3:1997 and IEC 870-5.

4.10

Bidirectional measurements, BDE (dependent on temperature
difference)

If a heat transport circuit with one direction of flow is used to heat as well
as to cool, positive and negative temperature differences will occur
alternately. The cooling energy (prefixed with a negative sign) is calcu-
lated in the same way as for the heating energy. When the prefixed sign
changes (AT<OK), the calculator switches over to an additional energy
metering register, E-. For monitoring purposes, the volume is also
registered as V- during the negative phase.

4.1

Bidirectional measurements, BDV (dependent on direction of
flow)

To measure energy in circuits with an alternating direction of flow.
The flow must be recorded with a sensor which recognises the forward
and reverse directions. In addition to the volume signal output, this
sensor must be fitted with one additional direction signal output.
Example: EM and ultrasonic flow sensors.

Designation:

FLU = heat carrier included in existing database.

Art. No. 81'625

FLX = heat carrier must be newly calculated and added to database.
Art. No. 81'626

For new heat carriers, data for specific heat (enthalpy) and density
(specific weight) must be specified for at least 4 temperatures within the
designated operating temperature range.

Example
RS232 in socket 1

Socket 1 Term. 50 | Term. 51 | Term. 52 | Term. 53
RS232 TXD RXD GND +10V

Example
RS485 in socket 4

Socket 4 Term. 78 | Term. 79 | Term. 80 | Term. 81
RS485 B + B - . .

Applications

Measurement of energy exchange (draw / supply) for interlinked net-
works, accumulators, etc.; geothermal heat, latent heat accumulators,
air conditioning supply

Application

Measurement of energy exchange (draw / supply) for interlinked net-
works, charging / discharging in heat accumulators (loading boilers,
earth accumulators, ice accumulators, latent heat accumulators, air
conditioning convectors and heat exchangers)

Aquametro AG
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412
Twin calculator TWIN E

Double heat meter with two separate heat calculators using the same
temperature values for both calculations.

This variant can be a cost effective way of replacing a second heat meter
if two different flow sensors are installed in one common heat circuit.
The TWIN E-calculator cannot be officially calibrated (in Germany). For
applications which are subject to mandatory calibration, it is therefore
necessary to use separate heat meters.

413
Twin calculator TWIN V

The TWIN V is used so that two parallel operating flow sensors with
identical or different designs, sizes and pulse values, can be connected
to one heat meter with common temperature measurement points (one
pair of sensors). This is done in order to extend the flow rate range (for
example: summer / winter operation).

Individual installation of the two flow sensors on the cold or hot side is
possible.

4.14
Combination of options

Options RS232, RS485, 2A0U, 2RNC and 2RWC each require one socket.
The extent to which they can be combined is therefore limited by the
number of sockets.

The following rules also apply:

e the maximum number of interface cards is one

e the maximum number of analogue output cards is two at the same
time, or one analogue output card and one interface card

e the maximum number of relay cards is three of which no more than
one may have a clock component.

Application
Energy and flow measurements

in a lossy hydraulic circuit

CALEC MB
TWIN

AM066122

Application example
Summer

V1 Winter

,
Th ;
(CALEC B}
TWIN

[
AM066121

On the terminals, the current available at the auxiliary voltage output is:
e 100 mA

e 75 mA with RS232 card installed

e 50 mA with RS485 card installed

VD 3-161E
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5. Technical data

Technical Information

Heat meter calculator

Temperature measurement range T 0°C ... 200°C
Temperature difference range AT 0...200K
Pattern approved operating range T5°C ... 180°C
Pattern approved temperature difference range AT 3..175K

Temperatur sensor type, Connection style
Sensor cable length

Pt100 according to IEC 751, two or four-wire
Tested to 15 m

Energy display units
Display capacity

kWh - MWh | MJ - GJ
99’999°999

Maximum thermal power

30'000 MW / GJ/h

Volume display units

m? or MI (Megaliter)

Display capacity 99’999’999
Measuring and calculation time interval ~ 2 Sec.
Time between inspections 10 years

Accuracy class
Measuring and calculation error

EN 1434-1 / OIML CI. 4
= 0.5% at AT = 3K

Power supply and interfaces

Mains supply

230 V (+10-15%) 50 Hz, 15 VA,  fully isolated

Supply via AMBUS®-network

16..24 V DC or 12..18 V AC 50/60Hz

Communications interface on the calculator front panel

Optical interface acc. to EN1434-3 with M-Bus protocol IEC 870-5

Communications interface at the M-Bus terminals

M-Bus protocol according to EN 1434-3 (IEC 870-5), galvanic isolation

Flow rate input

Flow pulse input for

- Contact pulser

- Open collector pulser

- Namur pulser (DIN 19234)

- Active pulsers via optocoupler input

Programmable pulse values

Duration of pulse = 25 ms
Duration of pulse = 2.5 ms
Duration of pulse = 2.5 ms
Duration of pulse = 50 us, max. 10 kHz, 5...30 V, = 5 mA

0.001 ml ... 100 m® with a resolution of 0.001 ml

Analogue input for flow rate (option)

0...20 mA or 4...20 mA, linear signal progression
Input resistor 120 Q, no galvanic isolation

Maximum flow rate

100'000 m¥h

Flow transmitter mounting position

Cold or hot side

2nd Flow rate or control input (optional)

Control input ON
OFF

with active signal via the optocoupler input 5...30 V, = 5 mA with closed contact
no active signal with open contact

Flow pulse input for

- Contact pulser

- Open collector pulser

- Namur pulser (DIN 19234)

- Active pulsers via optocoupler input

Programmable pulse values

max. 50 Hz, no debounce filter

max. 50 Hz, with 64:1 divider max. 200 Hz

max. 50 Hz, with 64:1 divider max. 200 Hz

Duration of pulse = 50 us, max. 1 kHz, 5...30 V, = 5 mA

0.001 ml ... 100 m® with a resolution of 0.001 ml

Analogue input for flow rate (option)

0...20 mA or 4...20 mA, linear signal progression
Input resistor 120 , no galvanic isolation

Flow sensor mounting position

Cold or hot side (with option Twin E only)

Output functions (optional)

Relay output card 2RWC, 2RNC

two solid state contacts, potential-free
max. values 50 V AC/DC, 100 mA, Ron < 20 Q, Rorr = 1 MQ

Analogue output card 2A0U

galvanically isolated, to be operated actively or passively,
output current 0...4 mA or 4...20 mA
Supply 5...24 VDC, R. max at 24 V = 950 Q

Interface card RS232

300...9600 baud half duplex, max. cable length 15 m

Interface card RS485

300...9600 baud half duplex, max. cable length 1200 m

Housing, environmental conditions

Wall mounting

for installation on DIN rail (35 mm) or by three screw fixture

Protection class IP 54
Ambient temperature range, Environmental class 5...55°C, EN 1434 Class “C*
Storage temperature range -20 ... 65°C

Aquametro AG
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Technical Information

5.1

Heat calculator

The CALEC® MB heat calculator is completed as a combined heat meter
with water as the heat conveying liquid by adding the subassemblies of
two separately matched and approved platinum temperature sensors
and a separately verified flow sensor.

The amount of water flowing is recorded by means of volume propor-
tional pulses or flow rate proportional analogue signals (0/4...20mA). It

is converted into mass units by the calculator using the temperature of
the water in the flow sensor.

5.2

Voltage supply

According to choice, voltage can be supplied to the CALEC® MB either at
230V AC, or via the AMBUS® network. Both types of supply may be

provided at the same time. The display, the auxiliary voltage, and the
RS232 and RS485 options cannot be supplied over the AMBUS® network.

5.3
Gonnection of flow sensor

Flow input IN1 (terminals 10/11) allows connection of passive or active
pulsers. Units are configured according to order.

5.4

Connection of temperature sensors

2-wire connections

The temperature sensor wires are connected to terminals 7/8 (cold side)
or terminals 5/6 (hot side).

Important: The four metal jumpers on the sensor terminals must be

connected according to the wiring diagramme, otherwise temperature
measurements cannot be made.

5.5
Installation modes
The following standard installation modes are available:

e Wall mounting with supplied DIN rail
e \Wall mounting directly with screws

From the resistance values of the temperature sensors and the heat
carrier properties, the enthalpy difference is calculated and multiplied
by the previously determined mass. The result is stored in a data-
secured memory (EEPROM) and at the same time appears on the 8-digit
LC display as total energy consumption in kWh, MWh or MJ, GJ.

The calculator is equipped as standard with a galvanically isolated M-
Bus interface, complying with the EN 1434-3 (IEC 870-5 protocol)
standard, which is available both on the housing cover as an infra-red
transmitter and on connecting terminals.

Operation via the AMBUS® network is not permissible when the device
is subject to mandatory calibration.

To a limited extent, the input variants can be selected on site.
The necessary information is given in the operating instructions.

4-wire connections

The temperature sensor wires are connected to terminals 3+7/4+8 (cold
side) or terminals 1+5/2+6 (hot side). The metal jumpers on the sensor
terminals must be removed and individual wires connected to all 8
sensor terminals.

Reversal of the "source" and "sense" wires on the same side of the
sensor has no detrimental effect.

e Wall mounting on existing CALEC® bracket
e Panel mounting with panel mounting bracket
¢ Panel mounting as replacement for CALEC® MCL/MCP

VD 3-161E
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6. Testing / calibration

6.1
Testing

For testing and verification purposes the meter is fitted with a high-
resolution display for total energy and flow. By pressing the "UP" and
"DOWN" keys simultaneously, the display changes to high-resolution
mode, with four extra digits corresponding to an additional factor of
10000. Pressing any key returns the display to standard mode.

6.2
Sealing and verification points

The verification mark is placed on the front panel of the meter (outer
surface of cover).

The calibration seal prevents unauthorized access to the verified part of
the meter by covering the interior cover fixing screws.

6.3
Official calibration approval

The CALEC® MB has been approved according to EN 1434.
In Switzerland and Germany, it has been authorised for commercial use
in applications requiring mandatory calibration.

Options BDE, BDV, TWIN E and TWIN V cannot be officially calibrated in
Germany. EN 1434 does not cover applications of this sort.

If an official test is nevertheless required, a special test can be carried
out by the responsible calibration authority which, in practical terms, is
equivalent to a calibration.

6.4
Note regarding official calibration requirements

Verified heat meters are subject to supervision by national calibration
authorities and must be re-verified before expiry of the calibration
validity period (usually 5 years).

In some countries (such as Germany and Switzerland) large-scale
meters >10 MW are exempted from calibration.

Technical Information

Testing can also take place via the optical interface on the housing cover
or terminals 24/25 using the M-Bus protocol according to EN 1434-3. In
both cases the M-Bus interface is galvanically isolated and free of any
electrical feedback.

Factory seals protect the connection zone of the meter after commis-
sioning by covering the access screws on the outside of the cover.

Approval testing also covers all currently valid safety and electromag-
netic compatibility requirements. The meter is therefore designated with
the CE mark.

Verification covers all units comprising a heat meter, i.e. the calculator
unit, flow sensor and both temperature sensors.

The heat meter operator is responsible for complying with recalibration
requirements.

Aquametro AG
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7. Miscellaneous

741
Accessories

e |nstallation accessories according to order list (section 8).

e Temperature sensors, sensor immersion sleeves, sensor connection
sockets according to separate documentation.

e Flow sensors for heat meters according to separate documentation.

Reading heads and units (HHU) including software.

7.2
Guarantee and operating life

The period for which a CALEC® MB can be used until the first inspection
is 10 years. Even heat meters which are not subject to mandatory
calibration should be checked after a 5-year period in use since, in
particular, wear and contamination of the flow sensor can cause sub-

e Accounting software available on request.

e M-Bus communications software for reading and parameterizing by
PC.

e MBUSTOOL, CALTOOL

stantial measuring errors. The information about the periods of use is
based on experience.
Warranty is according to the general terms of delivery.

VD 3-161E
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8. Ordering data

Ordering data for CALEC® MB heat calculator.

Technical Information

8.1
Basic unit
CALEC® MB Power supply Temp. sensors Output options Type designation Order No.
MB-2S 230 V AC or AMBUS® Pt100 2 sockets MB 2S 93360
MB-4S 230 V AC or AMBUS® Pt100 4 sockets MB 4S 93361
The basic unit does not include any relays !
8.2
Hardware options (as additional order items)
Outputs Cards 2 Relays with clock 2RWC 81620
2 Relays without clock 2RNC 81621
RS232C interface RS232 81668
RS485 interface RS485 81669
2 analogue outputs 2A0U 81622
Analogue inputs 2 analogue inputs 2AIN 81667
Mounting accessories Mounting kit for front panel MPM 81627
Conversion kit, wall CALEC® MCL/MCP to MB CWM 81628
Conversion kit, front panel CALEC® MCL/MCP to MB CPM 81629
Optical head Optical reading head 0Cl 9600 93376
e Only 1 card with clock is possible per unit
8.3
Software options (additional order items)
Functions Control and tariff input DTF 81623
Pulse collector input ISPC 81624
Heat carrier other than water FLU 81625
New heat carrier: to be programmed FLX 81626
Bidirectional measurement (AT-dependent) BDE 81663
Bidirectional measurement (dependent on direction of flow) BDV 81664
Double calculator (2 flow sensors) TWIN-E 81665
Double calculator (volume totalisation) TWIN-V 81666
PC software Reading and programming software CALTOOL 81648
ditto, with Lock level 0 functions CALTOOL-P 81657
All other device and programming data must be indicated on the CALEC® MB specification form.
Aquametro AG 19 VD 3-161 E

3161e-7

3161e-8

3161e-9



VD 3-161 E 20 Aquametro AG



Technical Information

spfal} [euondg

JEIIE] RRE] 3 HHHHEHHHHE S
X3 )0 umop + dn - sfiay HHHHEHHHA A
a3 3
ouelfe| *
REIUE| X3 PR ¥€12000 $S899€ Sng-|\ $ 00000000 =1 € PR
siejuel4 L [3A8] %007 YW 9G°€0 =1 INI ZH90'G =4 L NI 9949 snjels
103 3 (1do) Ajuo yndu yuaino uo fjuo yndui asind uo
ys!|bu3
Jayu IX *
zouzwao w3 uonouny uonouny uonouny uonouny uoijouny uonouny uojouny uonouny uonjouny uoijouny
83 JI8ju3 ulspuay 000 “IPY  Se/vT M| 4813 ==/~ " | 183 I RCE] 18/08 "M | 181u3 62/8L "M 481Uz L2/92 "M | J81u3 SZ/yL | 183 €2/2L M| 183 LZ/0L ") | 181u3 £6/2S M| 483 1G/0S "M € Jsu3
ux3|ysybuz  ebenbuel | 00vg = anvg Sng-W| uUnod swil  QLLNO| Junod BWIL  BLNO| XXXXXX 81N0| XXXXXX 21N0|  XXXXXX 91N0| XXXXXX GINO|  XXXXXX YLNO|  XXXXXX €1N0| XXXXXX ZLN0| XXXXXX LLNO uoijeanBiyuoa pjal4
18)u3
X3 [
u/gw ye8l 0 Jeaul| zH 00zAouanbauy xew
XXXXXX 00300 dWIL U/gW 000°0E<-YWOZ| 1 0000'} anfea asind
MW 9256G.°€ d o3 J. 0000 LV| Uu/ew 0000 0|ap!s pod FRE] LL/OL "M | 183u3 LL/OL "M 9.002°0 1 Jajem [10je|nofed jesH 16'G0°LE  8jep "Uep € Jaug
XX'XX'XX 00:00 dWI] X3 MO] JO uomqIyul MO JO UOI}QIYUI | UOI}BIO0| JOSUBS MOJJ | YWQZ "0 Juand [N|| xxxxxxx asind [NI| 001}d Josuas'dwal| 000 Jaqwnu pini4[(00z “18A W 93TVD | 62878€0 "IN [BLAS *Biyuoa £10joe4
oW Z0'652000 A (7o) Ajuo yndur yuamnd o (7o) Ajuo ndur yuannd uo Ajuo ndur asind uo
XX'XX'XX ajeq
- A
Ut Sveeo00 | 3 playoju & playoUl b plaoul playojul ¥ plaLoUl Pl & platoyul ¥ plaoyu & platoyul 4 platoyul ¥
1eq
Jaju3 EE| AR XX | Jeju3 80| J83u3 L0 48343 90| 4833 S0 | 483u3 ¥0| 183 €0/ J83u3 [{JEEE] [ UE] 00 ulw G| deyibajul € EELE]
WXF | XXXXXX aeq| XX XXXX 1B | XX'XX'XX e | XXXX'XX B[ XX'XX'XX 1B | XX'XX'XX aeq| XX XXXX 1B | XX'XX'XX 1B | XXXX'XX 1B XX'XX'XX 81BQ| XX'XX'XX aleq Ayuow pouad 186607 eleq
umoq ‘dn p3 L]
86°G0° L1 §eol
JETE] U X00000K | G20k awil| 1/6% 89000 Ausuaa| 2. 679 0°08L H| U/Ew /pz'8L 0| & [Wom3
X3 aw Bunyiom [ejol| 86°G0°LL OJBQ|[  WI/UM 022171 19844 | M ¥0'GLL LV "dwal| MIN 92S65.°€ d SanjeA snosuejuelsu|
)
R --'ch’0ec  ewp g '90°0€ | ®lep |ig € Jajug
X3 | UMX "91220000 3| UMX "91220000 3
18yu3 Ux3 [ 18u3 1x3| J8jug X3 | 1833 IX3|183u3 3 € R
WLIBJY XXXXXXX Wwiely Mo[JBAQ w.ely uondo (1oy) wuere “dwa) MH |Hney ou abessaw 0.3
Tiuo 10112 U0 Reldsig Tiuo 1013 o Aeldsi U0 10153 Uo Reldsia U0 0153 Uo Reldsi -
PIaXa L]
)
EW €0€52Y'65200 HA AV EW 2¥'652000 A
UMY 80919122000 H3 UMy "91220000 3
v
apis pjod sg3| = 8pIs pjoa sq3
Yw 0g'0 JusLNIINI| o | dwi/T 000"k NI

(o) ndur 3uaLing uo Aeidsig

nusw-qng

Indur asind uo Aeidsiq

nuawurepy

piepuels

VD 3-161E

21

Aquametro AG



Technical Information

spialy feuondo

a3 Iou3 e R
w3 O Umop + dn - sfayj R
133 w3
oueljey *
sau3 w3 Jau3 PE12000 5809 SNg- § 85£00000 = } $ 00000000 = } < |
steduely w3 1 193] %007 Jojuo gyel| YW SO =1 INI|  ZHO0S =4 LNI %0340 SIS
o3 3 (1do) Ajuo yndur yuano uo fjuo yndur asind uo
usiibu3
)]
ﬁ%g wa uonouny uonouny uonouny uonouny uogouny uonoun4 uonouny uonoung uopouny uogouny
13 18)u3 UiBpURY 000 PV S2/v2 | Jaw3 /- "I| Jow3 S B 18/08 "IN | Jo3 6/82 "I o3 L2/92 "M [ Jyu3 IR FTE €L/2L M| Jaju3 L2/0L | Jow3 £6/26 "M Jaju3 1105 Dl g [ren3
ux3|ysibug  ebenbueq | 0ovz = anvd Sng-IN| 1unod Bwil  OLLNO| UN0D BWIl  BLNO| XXXXXX 81N0|  XXXXXX LINO|  XXXXXX 91N0| XXXXXX GINO| XXXXXX PINO|  XXXXXX SLN0| XXXXXX 21N0| xxxxxx LLNO uoneInbiyuod pal4
JEE]
ux3 9
U/ew zv6°g 0 YONMS jLie] Jeau| ZH 00zAouanbaiy xew
XXX 00:00 SWIL anjen asing W/EW 000'0§<-YWOZ | 1 0000"} 8nfeA asind
MW 9zsesze  d| |43 WEW 0000 D[4aw3 £6/95 "I [3pIS Plod 193 LL/OL 1Y [ a3 L M| 0.00270 L 13}eM|0}INO[eD JuiBL L6'50°1E @tep UBW|
XXXX'XX 00:00 8WIL Hx3 MO| JO UOIHQIYul| XXXxxxX  8s|nd gN| |u01BIO| J0SUas MO|4 | YOz "0 Juaund [N|| xxxxxxx asind  [NI| 001}d Josuas-dwal| 000 Jaquwnu pinid {00z “18A N 93TV | 62878E0 "IN [BLAS
UMl 260000 1 (1do) Ajuo ndur uarnd uo (7do) Ajuo ndur yuarnd uo Ajuo Jndur asind uo
XXXX'XX aeq
- r
U oaee0000 | 3 platoul p Platoul ¥ planoul b planoul p planoul b platojul p Planoul ¥ planoul b platoul ¥ planoul v
leq
Jau3 13 vL| s01u3 xx | saju3 80| s01u3 20| 1033 90| 413 50| s01u3 vo| s03u3 €0 s01u3 20| 1013 10| so1u3 00| gL depsbourl - fue
3| XXXXXX aleq| xxxxxx aeqg| XX xx'xx aBQ| XX XXXX aeq| XXXx'xx e[| XXXX'XX Q| XX'XXXX aeqg| XXXX'XX Q| XXXXXX aleq| XxXx'xx e[| XXXX'XX aeq Alyuow  pouad 136607 eIRQ
umog ‘dn  up3 r
86'60'HL 2L
sapu3 U X00000K | 6201 owiL( /6% 89000°L AISUsa| Do 60 008L H| WEw Lyz8L D o fiewa
Wxa|  own Bupjiom fejoL| 86'GO'LL  9¥eQ| WM OZLL'L10edH[ ¥ pO'SLL LV ‘dwal| MW 92$652°€  d sanfen SNoaUBJUEISU|
)
133 £6721°08 2 %8P G| L6'2L'0E 2 9¥ep g | L6'90°0€ L AP G| 26'90°08 | olep < |3
WX3| UMY ‘70000000 13| UMM '91210000 3| UM ‘92000000 13| UMM 12€00000 3
183 W3 a3 wea| a3 W3 | sopu3 3[sau3 wa| o e
WLIBJY XXXXXXX WIB[E MOJHBAQ wuepe uondg (10u) wiere ‘dway MH|Hne} ou abessaw 10113
U0 10112 U0 AEldSIq A1U0 10113 U0 AedsIq U0 10113 U AEIdSIq "Ajuo 10113 U0 Aeidsiq Py
plaUXaL,
)
€W 00S€L8°€510 HA €W /8°€51000 1A
UMM 8091'912200 IH3 UMY "91220000 13
ol
W €0€G2y 65200 HA 9+6 EW 2¥'652000 A
UNM 80919122000 H3 UMt ‘91220000 3
v
apisploo  sgd| = | epispioo  sd3
VW g0 WaLnaiNl| 1o [dwi000t NI

(1do) 1ndur uauina o Aejdsig

nuaw-qng

ndur asind uo Aeidsiq

41@ uondo

Aquametro AG

22

VD 3-161E



Technical Information

spiayy [euondo

PEIE] J8ug X3 HHHHEHHHA A
ux3 )0 umop + dn- sfay HHHHEHHHHE
a3 w3
Ouelle}| 0
REILE| X3 J8jug ¥€12000 $$8298 sng-N | S 8G€00000 =} $ 00000000 =1 Jajug
steduely X3 | 18A8] %207 ZH 000 =4 CNI| VWO9S'€0 =1 NI ZH90'G =4 L NI %9842 snjels
\_mucm u_xm ("1do) Ajuo jndur Juaund uo Ajuo yndur asjnd uo
ysiibug
" L]
”ﬁ.«mﬂmo g uonouny uonouny uonoung uonouny uonouny uonouny uonouny uonoung uonouny uonouny
PO J8ju3 ulspusy 000 1PV Ge/ve "IA| 4813 R VIRUTE] I RRE] 18/08 "IM | 193u3 62/8L "M J83u3 L2792 "I | Je1u3 SZ/yL | 183 €L/2L "I | 1813 LZ/OL "M | 193u3 €6/2S "M | 1813 1G/0G "M PO
ux3|usybuz  abenbuel | 00vZ = ANvE SNg-W | Junod awil  QLLNO| JUN0D BWIL  BLNO| XXXXXX 8LNO| XXXXXX LIN0|  XXXXXX 9LNO| XXXXXX GLNO| XXXXXX PLNO|  XXXXXX SLNO| XXXXXX ZLN0| XXXXXX LLNO uoneinbiyuod pal4
J91u3
X3 A
y/sw /vz'8l 0 zH 0G Aouanbaiy xew Jeaul| zH 00zAouasnbauy xew
XXXX'XX 00:00 8wiL 1 0000°L @njea asind U/gW 000°0€<-YWOZ| 1 0000° L 8nfea as|nd
M 9256G.°€ d o3 J. 000 LV| Uu/ew 0000 0|83 15/9S "1 | 8p!s p|od FEE] LL/OL M | 183ug LLOL A 3.002°°0 1 J8jem [10e[nafed Jds| 16°G0°LE  81ep "Uep EEE|
XX'XX'XX 00:00 BWIL w3 MoJ JO uomqIyuI MO| JO UOTHQIYuUI [ XxXxxxx  @snd ZN||UOI}BD0] JOSUBS MO|4 | YWwOZ "0 JuaLNd LNI| Xxxxxxx asind [N|| 00Lid Josuas'dwal| 000 Jaqunu pinid(00z 8A N 9TV | 628v¥8LE0 "IN [BUSS “Biyuoa Kiojoe4
oW ZP'650000 LA (7do) Ajuo Jndur yuaLino uo (1do) Ajuo yndur yuaring uo Ajuo yndut esind o
XXXX'XX ajeq
- A
N%Hx.wvwwmoooo 3 H playojul piayojul Piayoul v piayojul Piayoul v piayojul piayojul Piayoul ¢ piayojul Piayoul ¢
1eq
18y PRI R XX | Jeju3 80| J83u3 20| 48313 90| 4833 S0| 483u3 ¥0| 1833 €0 J83u3 20| 483 10| J81u3 00 ulw G| deyibejul I8z
WX | 0CXXXX 91BQ| XX'XX'XX 81| XX'XX'XX 91| XXXXXX aeQ| XX'XX'XX 81| XXXXXX 3lBQ| XX'XX'XX 81| XX'XX'XX 21| XX'XX'XX aeQ| XX'XX'XX 81| XXXXXX ale@|  Auow  pouad 136607 eleq
umoq ‘dn p3 ]
86°G0° L1 G20k
Jepug U XXXXXXXX | GZOL awiL | 1/6% 89000°L Ausua@| 9o 6% 9 0°08L H| U/cw SEL°9 c0| wew ye8l 0 RLE]
X3 awn Buntiom [elo1| 86°GO"LL B1BQ[ WI/UM 0221 L B4 M $O'GLL LV “dwa] MIN 9256S2°€ d SanfeA snoauejuelsu|
»
J8yu3 16'¢1°0€ ¢ 9¥ep |llg(L6'CL0E ¢ 8iep £6'90°0€ | ®1ep [1ig| 26'90°0€ | ®lep liig Jaug
X3 [ UM "01L000000 ZA| UMA 91210000 13| €W 92000000 ZA| UM 12€00000 13
REILE | Ux3 [ Jeu3 1x3| J8jug X3 | 183 IX3 [18ju3 X3 Jajug
WLIBJY/ XXXXXXX WB[E MO|LIBAQ waefe uondg (10u) wuele ‘dwa} MH|1ney ou afiessaw 10113

fiuo Jousa o Keydsig

fiuo 10113 vo Aeidsig

fuo 10113 o Keydsig

fiuo Joua o feydsiq

o

Paxal

»

€W 00S€L8°€GL0 CHA

€W £8°€51000 2A

ol

€W £0€G2Y'6520 LHA
UMY 8091912200 HHA

€W 2y°662000 LA
Umx "912¢0000 3

v

apis pjoa sd3
YW 0g™°0 JusundLN|

apIs pjod sd3
dwi/1 000+ NI

(3d0) ndut yuaLna uo Aeidsig

nuaw-qng

wndur asind uo Aejdsig

nuawurep

9dsI uondo

VD 3-161E

23

Aquametro AG



Technical Information

Kjuo pqgg uondo uo Aejdsig

splaly euondQ

o3 Jejug wa I
w3 0 umop + dn - sfiay HHHHHHHHHHHH
Joju3 wa
oueley [
a3 wa Jejug £12000 $58998 SNg-IN S 85€00000 = } $ 00000000 =} < |
steduely 1 18A8] %207 SLURRIER  yw 9560 =1 NI ZH90°G =} L NI %0340 SNie}s
X3 (3do) Ajuo yndur uaind uo Kjuo yndu asind uo
»
Jeju3 wa
yosag uonoung uonaoung uonoung uonoaung uonoung uonoung uonaoung uonoung uonaung uonoung
] Jaju3 wispuay 000 4PV S2/b2 | el -=/- "I | Jowu3 Y BEE] 18/08 I3 | J3u3 62/82 1M [ Je3u3 £2/9L "M | 183 SL/vL M [ el §L/2L M| 183 L2/0L 13 | 4oyl £6/2 "I [ Jeiu3 15/05 DI o [
3 zm__m:m mmﬁ:m:mn_ 00¥2 = @nvg sng-N| unod awil QLLNO| Iunod awi| B6LNO| XXXXXX BLNO| XXXXXX 21N0 XXXXXX 9INO| XXXXXX GINO| XXXXXX ¥1Nn0 XXXXXX ELNO| XXXXXX ZLNO| XXXXXX LLN0 :o_ﬂm‘_sm::oo [UEIE]
1833
ux3 r
MW G¥G8€2 L -d Youms ey Jeaul| zH 00zkousnbauy xew
XXXKXX 00:00 SWIL anjen asind U/gw 000°0E<-YWOZ| | 0000° L @njeA 8sind JoenoRo AGg 10
MW 925652 d| | oM U/Ew 000°0 VLILEN opis ploo JOLE LL/OL "IN [483u3 LLOL | 9600270 1 Jelem |10jeInafed 309 L6'S0'1E avep uew| o i3
XXXXXX 00300 8WIL R} Moj Jo uorqiyur PEEEEEREREETT AT uojeao] Josuas Moj4 | ywQz 0 Jusuna [Ni| xxxxxxx asind |NI| 001} Josuss'dwal| 000 Jeqwnu pini4[00Z JOA GIN 93TVI | 628¥8LE0 “IN [BlAS *61ju0d A10j0e4
UM 2060000 3 (7do) Ajuo jnduy uaLng uo (7do) Ajuo Jndur JuaLing uo Kjuo ynduy esind uo
XXTXX XX aleq
. " )
e o000 e planoul v planoul p Planoul b planoul p Platoul ¥ planoul b platojul ¥ Planoul v planoul p Planoul ¥
Jap3 Jowu3 1|83 xx [ Jeju3 80| Jep3 20| 483 90| 4833 50| Jep3 0| o33 0| Jep3 20| Je3 10 Jequ3 00| uwsL depubay et
WXI [ XXXKXX leQg| XXXX'XX 9B XX'XX'XX 1B | XX'XX'XX ajeq| XX XX'XX 9JeQ| XX'XX'XX leQg| XXXX'XX B[ XX'XX'XX 1B | XX'XX'XX aeq| XX XXXX 1B | XX'XX'XX aleq Rjyuow pouad 136607 BlRQ
umoq ‘dn ~
86°50°LL
JOE U XXX | 62701 awiL| I/6% 89000'L Ausus@| Do 6% 0 0°08L H| U/ew Ly2'8L 0 & fewa
wa|  ewn Buntiom [ejol| 86'50°LL 9RQ| WM 02211 19841 M ¥O'SLL LV "dwal | MW 925652'€  d sanfen snoauejuBISy|
9
oyl 621°05 2 31ep IIg| L6'21°0E 2 SIep g L6'90°0E L 3¥ep g |6'00°0E L avep ing| o et
| UMY $0L00000  -3| UMY "912L0000 +3| UMY 92000000  -3| UMY '12€00000 +3 ajep bullig
)
Jajug | sep3 13| Jepu3 Jeju3 x3| 4803 wal o fewa
WIBJY XXXXXXX Wwliefe MojjIanQ wJepe uondo (10y) wiefe ‘dwa} MH|¥ne} ou abessaw Jol13

fjuo o3 uo feydsiq

Ajuo 10113 uo Aeldsia

Ajuo Jou1a uo Aeydsiq

fjuo Jous uo feydsig

A

piatxaL

ol

EW 005€L8°€S10 -HA
Umi 809191220 -H3

€W /8°€51000 -A|
Umx "912¢0000 -3

A

EW €0€SCY'6520 +HA
UM 8091°91220 +H3

€W 21'6G2000 +A|
Umx 91220000 +3

v

apIs pjod sd3
YW 020 JusLnd NI

apIs pjod |
dwi/1 000k INI

(3do) Indur JuaLind uo Aejdsiq

nuaw-qng

Indu asind uo Aejdsig

nuawuiep

AQg pue 3qg uondg

Aquametro AG

24

VD 3-161E



Technical Information

Kjuo 3 uim] uondo uo Aejdsig I

spiay feuondo
Japu3 Ja3 e HEHEHHHEHHEHE
Ux3 )0 umop + dn - skay| S
JETE] wa
ouelfe)| *
Jayu3 nx3 Jajug ¥€12000 SS8Je sng-|\ $85€00000 =1 $ 00000000 =1 € 18ju3
sieduely X3 L 18A8] %007 vwelrz=1 2Nl ZHO00=4CNI| vwolzgl=1 IN ZH90'G =4 L N 0942 snjeis
o3 g (1do) Ajuo z yndu; uaLina uo (1do) Ajuo yndut yue1na uo fiuo yndut asind uo
ys1bug
t
U] wa
wosinag uonauny uonouny uonouny uonouny uonounyg uonounyg uonouny uonouny uonouny uonouny
Jayuz Jayu3 J8ju3 ulapusy 000 4PV Ge/ve M| 4ew3 | P UE] R RE] 18/08 "I | 483u3 62/8L "I | 1awu3 L2/9L "I | 483u3 SL/yL | 483 €4/2L | 1813 LL/0L "I | 483u3 €6/2S "D | Jow3 1508 D) g o3
Jx3[usiBug  ebenbuel | 00pz = GNvd SNG-I| JuN0d BwIL  QLLNO| JUN0D BWIL  BLNO| XXXXXX 8LNO|  XXXXXX 2100[  Xxxxxx 91N0| XXxxXxx GLNO| XXXXXX PLNO|  XXXXXX ELNO| XXXXXX ZLNO| XXXXXX 110 uoieInBiu0 piai4
W0 Mw spegez’t  ed
ERCUTRINDEI] | XXX XX 00:00 Sl
Auo| U/EW GyG8ECL D
A-uim uondo | XX XX'XX  00:00 W] "
MW 9266G2°€ Id Jeaul zH 0§ Kousnbaiyxew Jeau zH 00zfouanbaly xew
XCXCXX 00:00 SWIL /W 000'yZ<-YWoz | 1 000'L enfea asind U/gW 000°0£<-YW0z| 1 0000°L 8nfea asind J0}e[NOfeD A UL 1o
Y umi "2v600000 23 o3 0. 000 1V| u/ew 0000 20| Uu/Ew 000k 0183 PASTELRVE PLIUE] £G/9S "M |8pIS plod Japug LL/OL "4 | J93ug LL/OL A 0.0027°0 1 J8jeMm [Joje|ndjed 3-uimp L6°G0°LE  @yep "UBly € 18ju3
3-um uondo (BTETETE aeq w3 MoJ Jo uonquy MO JO UONIGIYUI [ YWOZ 0 UBLIND ZN|| XXXXXXX asind  ZN|[u01eI0| JoSUas Mol | YOz "0 Jualnd LNI| xxxxxxx asind INI| 00Lld Josuas'dwal| 000 Jeqwnu pinid|00z JaA GIN 93TV | 628¥8ZE0 AN [BLAS “Biyuoa Ai010e4
fwo| €W "Z¥600000 A (3d0) Aju0 2 1ndu1 1Wa1N3 U0 (100) AJUO 2 1NdUI JUBIN U0 (100) A1UO Z 1nGU 1ULIND U0 (3d0) Ajuo wndur 1aLina Uo U0 1ndu esind uo
A-ump uondo [ XX'XX'XX ajeq
t
_._\svw_x.mx—.mmoooa mﬁ—w Japigjoul ¥ Japlajojul v Japlajojul v Japlajojul ¥ Piayjojul ¥ Prayoju ¥ Prayoju ¥ Piaoju| Piajojul E Piayoju] ¥ piayoju ¥ Prayoju ¥
Jayug Japug 141 plaLOM & Jejug XX [ J8ju3 80| 1813 20| 483u3 90| Jepu3 S0| a3 ¥0| 1833 €0| Je3 ¢0| Jeug 10 [ 183u3 00 ulw G| deribeju € 18ju3
XXXXXX aleq XXXXXX QBA [ XXXX'XX ajeq| XXXX'XX ajeq| XX'XXXX a1eQ| XXXX'XX 21BQ| XXXX'XX Q1BQ| XXXX'XX QBA[ XXXX'XX aleq| XX'XXXX aleq| XX'XX'XX aea|  Ajuow  pouad 136607 ejeq
umoq ‘dn )
86'G0°LL
Japg U XXXXXXXX|  GZ'0L awiL| 1/6% 89000°} Aususa| 0. 6'v 0 008} H|LLALERALES )l u/ew Lyeel 0 € 18ju3
ux3 Bunpiom ejoL| 86'G0°LL U VTN VIANREEEST PR TARAAINC TN M 972526'0 (4l MW 9256S.°¢ d S8Nn[eA snoauejuesuy|
ol
L6°CL'LE ¢ 2iep |Ig VIANRN A1) 26°90°0E | 918P |I1g PASRIVNVIRN N k] €« 183
YA “70L00000 23 CIINEETRANVIUREEE] UMY 92000000 23 KU RREA VIV URENE]
ol
Japg X3 | Jepug X3 | Jepug X3 | Jspug Hx3|1eu3 3 € 18ju3
ULIBJY XXXXXXX WJe[e MO|HaAY wiefe uondg (10y) wiefe ‘dwa) MH|1ney ou abessaw 10113
U0 Jo1ia o Aeidsig iU Joxia o feidsiq fiuo Joia w0 feidsig fiuo 1012 w0 eidsig 2
€W 00GELB'ESI0 ZHA €W /8'€51000 ZA
UM 809191220 2HI UM '91220000 23
ol
€W €0EG2Y'6520 LHA Y EW 2¥'652000 LA
UM 8091°91220 IHI UMM "91220000 13
¥
apis pjod sa3| = apis p|od sa3
YW 0g"°0 uaLnaiNl| o [dwi/1 000t LN

(3d0) yndur 3uasma o Aeldsia

nuaw-qng

ndul asind uo fejdsig

A uimp pue 3 uimy uondg

VD 3-161 E

25

Aquametro AG



VD 3-161 E 26 Aquametro AG



10. Programming sheet

Technical Information

Customer O current signal 03 0..20mA 03 4..20 mA
Object for description on packaging COI’I’eSpOnding Q = to ms/h
Order_No_ Date indication on display Surpl’eSSion Of Q at < m3/h
Measuring point Mounting place of flow meter
Distributor indication on display O cold side 3 hot side
indication on nameplate
Salesman Date : Input 2 (Please specify in case of TWIN E, TWIN V and ISPC)
Remarks O pulses 7 Reed 03 open collector, NAMUR (passive)
Date of delivery 3 active (5-30 V/ 5 mA)
3
CALEC® MB 25 Pcs Part No. 93360.00 pulse value Om ol Oml
CALEC® MB 4S Pcs Part No. 93361.00 )
2 RWC Pcs Part No. 81620.00 max. 1 p/CALEC® ') 0 ‘;:’;%‘fﬂcmy“fac“"e 5-30V/5 mA’_”}?T’]‘aLOOO Hz) Hy
2 RNC Pcs Part No. 81621.00 max. 3 p/CALEC® ") corresponding Q = to m¥/h
2A0U Pcs Part No. 81622.00 max. 2 p/CALEC® ")
RS232 Pcs Part No. 81668.00 max. 1 p/CALEC® ) O current Signal O 0..20mA O 4..20mA  (not with ISPC)
RS485 Pcs Part No. 81669.00 max. 1 p/CALEC® ") corresponding Q = to m3/h
2AIN Pcs Part No. 81667.00 max. 1 p/CALEC® ") surpression of Q at = mé/h
DTF Pcs Part No. 81623.00
ISPC Pcs Part No. 81624.00 Mounting place of second flow meter (programming for TWIN E only)
FLU Pcs Part No. 81625.00 No. O cold side O hot side
Temp. Min Max
FLX Pcs Part No. 81626.00 Language
BDE Pcs Part No. 81663.00 Ngmeplate OD OE OdOF O O other
BDV Pcs Part No. 81664.00 Display text Db oEoF al
TWIN E Pes Part No. 81665.00 Energy: power range and display units
. (NN
TWIN V Pes Part No. 81666.00 O up to 30MW  00000000s  kWh €0
MPM Pcs Part No. 81627.01  front panel 3 up to 30 MW 000002000 MWh E a
MS Wall Pcs Part No. 81628.00 MCP/L => MB 0 up to 30°000 MW 00000000a MWh =0
MS Rack Pcs Part No. 81629.01 MCP/L => MB O upto 30 GJ/h  00000000= MJ i)
") for possible combinations see technical information VD 3-161 m) up to 30 GJ/h 00000000 GJ E )
Heat carriers O water 3 others: O upto 0T/ 00000000= Gl &0
Approval OD DCH DD/CH TA O others Flow: flow rate range and display units
Initial verification O no 0 yes 3 up to 300 m%h  000000s00 m
) ) O upto 3’000 m3/h 00000000 m?
Adress M-Bus O standard 000 O (1-250) Oupto  30°000m%h 00000000 me
0 pulses a Regd 0 open collector, NAMUR (passive) Billing date 1 03006 03142 O
D active (5-30 V/ 5 mA) Billing date 2 [30.06. O31.12. O
pulse value — om ol 3 mi Dlatlanlgggaefperiod O nohe ' o
0 frequency (active 5-30 V/'5 mA) Otday O2days O 7days 014 days O 1 month
range Fmin - Fmax Hz Peak value acquisition integration time
i — 3
corresponding Q = to me/h O 15min O30min 060min 0 120 min
Relay Relay |Pulses Limiting value Limiting value Alarm
outputs with hysteresis = GH without hysteresis = GW
E = Energy meas. variable: P=Power Q=Flow rate H=Temp. hot side AA = off by alarm
V = Volume C=Temp. cold side D=Temp. difference AE = on by alarm
2RNC Pulse Function On value Off value
2RWC | E/V | value | Units | GW/GH | Inst. value | GH and GW GH only Units [Function AA or AE
Socket
No.
Socket
No.
Socket
No.
Analogue Instantaneous value functions
outputs
Measured variables: P=Power Q=Flow rate H=Temp. hot side C=Temp. cold side D=Temp. difference
Output signal Output 0or4mA 20 mA
Analogue| 0-20 / 4-20 mA |active=A / passive=P| Meas. variable corresponds to corresponds to Units
Socket 2A0U -20mAl OA OP
No.
Socket 2A0U -20mAl OA OP
No.
Analogue outputs reaction time | 3 2 sec (standard)3 15 sec 0 30 sec O 1 min 0 3 min 0 20 min
Socket No.  |Communication options 0 RS232 O RS485
Aquametro AG 27 VD 3-161 E
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11. Device dimensions

~ Wood screw 5 x 30
v - A - _alL"j
1
/|
1
1 DIN-Rail
3
1 Wood screw 5 x 30 -
1 o] - h
o || |
1
1
1
& | Sl v - K-
: i L
1
! \
v
< 110 > < 77 N
< 140 >
12. Connections
Q|0|0|0 Q|0|0| Q|0|0|© Q|0|0|0
50[51]52]53 7ol7ilz2l7 7a|7s176l77 78/70[8087
L L L L L1 L L L
ouT1 0uT2 0OUT3 0uUT4 0ouUT5 0UTe 0UT7 0OUT8
Option card 1 Option card 2 Option card 3 Option card 4 CALEC® MB

An INTEGRA Company

Heat calculator
Connections

Flow sensor

AQUAMETRO AG

Ringstrasse 75
CH-4106 Therwil

Tel. 061/72511 22
Fax 061 /7251595

Agencies
Querstrasse 4
8304 Wallisellen
Tel. 01 /83102 25
Fax 01 /831 00 82

AQUAMETRO
MESSTECHNIK GmbH
Bouchéstrasse 12
D-12435 Berlin

Tel. 030/53 312330
Fax 030/53 312335

Meriedweg 7

3172 Niederwangen
Tel. 031 /981 32 45
Fax 031 /981 39 34

Rue du Jura 2
1800 Vevey

Tel. 021 /923 5130 Tel.071/92357 47
Fax 021 /922 58 44

AQUAMETRO
BELGIUM SPRL

Bd. Lambermont 131
B-1030 Bruxelles
Tel. 02 /2416201
Fax 02/216 22 63

Sales offices

9500 Wil

Speerstrasse 18

Fax 071/923 57 56

z E
3 s
5] =
g 8
] S =
= 5g %gg s = a8 a8
2 3 EE x £3 = ==l S2g2gs5 5225
5 = =2 S == o= T £ B3 33 B33 A
LN 6468 60[61[24]25 56|57 1p[11 3|7]8]4] [1[5]6]2
2|0 2|0 2|00 Q|0 Q|0 Q|0|0|oH2|2|2|2
+ |- | | | J - +LJ-
Mains supply Flow sensor
230V/50Hz or tariff input
Cold side Warm side

AQUAMETRO s.r.0.

Prosecka 76

CZ-190 00 Praha 9
Tel. 02/887778
Fax 02 /889559

AM066103.4

V. alla Sorgente 3
6833 Vacallo

Tel. 091 /683 98 69
Fax 091/ 683 66 80

\

AM066102.4

Industriestrasse 3
6312 Steinhausen
Tel. 041 /741 7117
Fax 041 /7417317

Anderungen vorbehalten

Sous réserve de modifications
Modification rights reserved
copyright © Aquametro AG

11490.00

- Art. Nr.

A2 -09.98 - 24



