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1. GENERAL INFORMATION

Induction flow meter ACQUAMAG is designed for measuring both clean and waste water in water management

applications.

The instrument is characterized by high accuracy and stability of flow rate measurement in whole range of flow rates

from 0,1 to 10 m/s in both directions.

Measured values

are displayed on a large graphical display, which is standard component of the instrument as well as
a keyboard and three programmable isolated outputs for remote transmission of measured values. Two of them can
be used as pulse or status outputs and the third one as an active current output. The standard delivery includes also

an internal datalogger and RS232 communication port.

A GSM module for remote data reading via SMS text messages can be ordered as an option.
Setting of flow meter parameters is performed using the keyboard and intuitive display menu or using service software

via RS232 communication port.



2. FLOW RANGES OF INDIVIDUAL SIZES

I's
DN

Qmin Qmax
15 0,018 1,8
20 0,032 3,2
25 0,05 5
32 0,08 8
40 0,125 12,5
50 0,2 20
65 0,32 32
80 0,5 50
100 0,8 80
125 1,2 120
150 1,8 180
200 3,2 320
250 5 500
300 7 700
350 9,6 960
400 12,5 1250
500 20 2000
600 28 2800
700 38,5 3850
800 50 5000
900 63,5 6350
1000 78,5 7850




3. SPECIFICATIONS:

Nominal diameter

Nominal pressure

Tubing connection

Measuring tube internal coating
Sensing electrodes

Flow range
Measurement error

Ambient temperature
Voltage

Input power

Outputs

Communication

Datalogger
Protection

DN 15 to DN 1000

PN 10 to PN 16

flanges DIN 2633

rubber, PTFE

stainless steel AISI 316L

2 x measuring/1 x indication of empty tube /1 x ground
0.1to 10 m/s

0.5% of measured value in range from 0.5 to 10 m/s

1% of measured value in range 0.1 to 0.5 m/s

0 to 45°C

230V/50Hz

10 VA max.

1x programmable multifunctional (pulse, status), isolated
(relay, load 125 V ~ /1A or 30V/2A)

1x programmable multifunctional (pulse, status), isolated
(transistor NPN, load 30 V/50 mA max.)

1x programmable active current (0-20 mA / 4-20 mA into load !"##3$%
1x RS232

RS232, keyboard, permanently backlit graphical display, SMS via internal
GSM module

capable of recording up to 100 samples
IP67 (transducer IP65)



DN L (mm)
15 138
20 138
25 215
32 215
40 215
50 215
65 215
80 215
100 215
125 305
150 305
200 380
250 380
300 515
350 515
400 515
500 515
600 615
700 715
800 815
900 815
1000 1015




4. IMPORTANT

If the instrument has been disconnected from power supply for period longer than 6 months, the internal clock battery
can be empty. It is recommended to check time and date when putting the instrument in operation after longer
downtime.

The battery will be automatically charged after the instrument has been connected to power supply.
5. LOCATION

Measuring section of the induction flow meter — measuring tube — has to be completely flooded with measured liquid;
otherwise the instrument cannot work correctly.

Observe following instructions when installing the flow meter in tubing:
1. The sensor should be located in the lowest point of horizontal part of tubing or in its ascendant part.

2. Ensure that steady (straight) parts of tubing are min. 5 x DN before the instrument and 3 x DN behind the
instrument.

Tubing reductions with slope up to 8° are considered for straight.
3. If system uses any pumps, never install the sensor in pump suction!

4. Do not expose the electronic unit to vibrations or direct sunlight.



6. ELECTRIC CONNECTIONS

1. Ensure that the flow sensor frame is connected to ground. This will prevent from undesirable interference,
especially for detached versions when shielding of the link cable between sensor and electronic unit is connected to
the frame.

Remove upper cover of the instrument to get access to terminals for power cable and for signal cables.

CAUTION!

Keep on mind that induction flow meter is an electr ic device; so next steps can be performed only by a
qualified person!



SENSOR

TERMINAL BLOCK OF THE INSTRUMENT

FLOW C tube flooding indication electrode
FLOW A measuring electrode

FLOW B measuring electrode

FLOW ground terminal of the sensor

PWR D solenoid

PWR E solenoid

BIN1 programmable multifunctional output
BIN2 programmable multifunctional output
ANAL programmable analogue output
FREQ frequency output (only for calibration)

2. Connect the flow sensor link cable to ABCDE terminals. (Not applicable for compact version, where the sensor
was connected in factory.)

Terminal blocks on the sensor and on the electronic unit are labelled identically, so terminals A-A,B-B,C-C,D -

D,E-E, - have to be interconnected. The shielding of the link cable is to be connected to ground terminal only
on the side of the sensor.

Standard length of the link cable between the sensor and the electronic unit is 6 meters. The link cable is included in
delivery.

Maximum length of the link cable is 25 meters (optional).
The link cable should be always connected before power supply is connected to the transducer.

If the power cable has been already connected to the transducer, connecting and disconnecting of the link cable when
the transducer is under voltage is prohibited.

3. The induction flow meter is powered by mains voltage 230V/50Hz connected to power supply terminal block
labelled as L - PE - N.

Connect the power cable to terminals.

The induction flow meter does not have its own On-Off switch so it must be fused and switched on/off in other device
(e.g. switchboard).

Protection of electric circuits is ensured by protective fuse T100mA located next to power terminals.
Switch power supply on only after the sensor link cable and external device signal cables are connected!
4. Connect external devices that utilize current output or pulse outputs to terminals BIN1, BIN2 and ANAL.
All outputs are isolated.



7. INSTRUMENT START

1. When power supply is switched on, the instrument display shows step by step messages POWER ON and TEST
INT CL 1 to TEST INT CL xx, depending on software version.

2. After completing internal tests, the instrument enters to measuring mode. Basic data are immediate flow rate and
total volume in positive and negative flow directions.

Press button to display the next page showing difference between total volumes DELTA V, total operating hours
from initial start of the instrument and value of the maximum flow rate 100%FLOW. Next page displays the highest
and the lowest immediate flow rate reached at particular measuring point.

3. Press EXE button shortly to display the last line of the datalogger. The line number is displayed in upper right corner

and its value can be max. 100. Press button or to scroll the display by one line up or down.

Datalogger line (one screen of display) shows time data (date, hour, minute) and total volumes in particular time.
Besides these data, it can show one of following optional values (see Chapter 8.G):

Immediate flow rate Q
Maximum flow rate reached during particular period MAX
Minimum flow rate reached during particular period MIN
Average flow rate reached during particular period MED

Press EXE button shortly once again to return the instrument to basic mode. The instrument will return to basic mode
automatically if it has not been operated for approx. 60 seconds.

8. INSTRUMENT CONFIGURATION

This manual describes configuration of only those parameters that are useful to be changed when the instrument is
used in normal way.

We do not recommend changing of parameters other than mentioned here.
Detailed description of software is included in technical documentation for service engineers.

Press EXE button and hold it for approx. 3 seconds to switch the instrument from measuring mode to main menu
mode.

WARNING!

If the instrument is password protected, you will h ave to enter the password to open the main menu. Me  ssage
PASSWORD is displayed and the password consisting o f up to 8 characters has to be entered.

A. MENU OPTIONS, COMMANDS

Main menu options are arranged in seven lines and three columns.
Selected option is indicated by flashing cursor.

Use following keys to select an option:

scroll down by one line

scroll up by one line

move to the left by one position
move to the right by one position

confirm selection



MAIN MENU OPTIONS

RIL Return to previous menu | ANAL Conflguraga?pﬂi analogue FREQ | Configuration of frequency output
BIN Qonflg_uratlon of COMP C?onﬁg_uranon of DISP Conflguratn_)n of measuring units

multifunctional outputs multifunctional outputs and decimal point position
DPG | Configuration of damping | ORA Date and time setting COMD Data communication setting
CALB Calibration data FIQ Flow simulation PORT- Enable measgrement In negative

direction
QMAS | Sensor maximum setting | CTOF Zero band setting LOGG Datalogger configuration
ERR Error history MAXQ Flow rate ampllt_ude PASW Password setting
monitoring setting
3E Setting of function of FIN Exit and return to display
the third electrode mode

B. MULTIFUNCTIONAL OUTPUTS

The flow meter is equipped with two multifunctional outputs.
Relay or optotransistor contacts are connected to BIN1 terminals, BIN2 terminals are used only for optotransistor.
Use jumper NC-OC-NO above BIN1 terminals to set their function.

a) Output works as optotransistor.
b) Relay contacts normally open.
c) Relay contacts normally closed.

Outputs can function as

a) Pulse transmitter

of total volume in positive direction imp V+
of total volume in negative direction imp V-
of total volume in both directions imp V

b) Status output




B.1. PULSE SETTING

Volumes 0.11, 11,101,100 I, 1 m3, 10 m3, 100 m3 and widths 10 ms, 20 ms, 40 ms, 80 ms, 160 ms, 320 ms can be
assigned to transmitted pulses.

WARNING!
The flow meter transmits number of pulses correspon ding to liquid quantity flowed during measuring cyc le of
640 ms. Pulse can be assigned only such volume and width so that number of transmitted pulses during t ime

unit is real! Incorrect setting is indicated by err or message. Display shows the code ES5.

1. Use cursor keys to select option BIN from main menu and confirm your selection by EXE key. A submenu will be
displayed.
2. Select pulse width under option ms/imp1(2) and assign required volume to the pulse under option I/imp1(2).

3. Select option BIN1 (output to terminals 1 - 2) or BIN2 (output to terminals 3 - 4) and confirm your selection by EXE
key.

Select V+ from menu (output transmits pulses only for flow in positive direction), V- (output transmits pulses only for
flow in negative direction) or V (output transmits pulses for both directions) and confirm by EXE key.

4. Select option RIL or FIN to finish setting.

The instrument will ask if you want to save new parameters SALVARE? . Select Sl if they are OK.
The flow meter will save new parameters and switch to normal display mode.

If NO is selected, parameters will not be saved.

The instrument will switch to display mode and works with new parameters until it is switched off . When the
instrument is switched on again, it works with original parameters.

B.2. STATUS REPORT SETTING

1. Use cursor keys to select option BIN from main menu and confirm your selection by EXE key. A submenu will be
displayed.

2. Select option BIN1 (output to terminals 1 - 2) or BIN2 (output to terminals 3 - 4) and confirm your selection by EXE
key.

Select option COMP1(2) from menu (to assign status function to output) and confirm by EXE key.

3. If status function COMP1(2) is assigned to outputs, further setting of this function will be performed under option
COMP in main menu.

Select and confirm this option to display submenu with direct setting of flow levels for changing of output status
(submenu options Qa, Qb), mode indicating active status of the output COMP1(2) (e.g.. Q<Qa) and hystheresis ISTE.

Complete setting in the same way as described in paragraph B.1.4.
B.3. EXAMPLES OF STATUS REPORTS
Following examples represent only a small part of many variants that the instrument can offer.

a) Flow direction change report

BIN — BIN1 — COMP1 - RIL

COMP — COMP1 - Q>Qa — Qa— NUO - Qa=-0.1l/s — RIL —RIL
ANAL —USC - Q - RIL — RIL — SALVARE ? - SI

Perform these steps using cursor keys and EXE key to configure instrument for status when terminals 1 — 2 are HIGH
if flow reverses to negative direction and increases above value of 0,1 I/s. At the same time, the analogue output
indicates flow regardless to its direction.

If flow is not monitored by analogue signal, you can set output terminals 3 — 4 to transmit pulses without differentiating
of flow direction just to indicate flow of liquid (B.1.2.)

b) Flow value change report

BIN — BIN1 — COMP1 — RIL

COMP — COMP1 - (Q>Qa)and(Q<Qb) — Qa — NUO - Qa=51/s — RIL - Qb — NUO - Qb=7 I/s
—RIL - RIL — RIL — SALVARE ? - SI



Perform these steps using cursor keys and EXE key to configure instrument for status when terminals 1 — 2 are HIGH
if flow is in range between 5 and 7 I/s. If flow is lower than 5 I/s or higher than 7 I/s, terminals 1 — 2 are LOW.

C. ANALOGUE OUTPUT

The flow meter is equipped with programmable active current output on terminals 5 - 6.
The output can be configured for 4 - 20 mA or 0 - 20 mA.

1. Use cursor keys to select the option ANAL from main menu and confirm your selection by EXE key. A submenu will
be displayed.

2. Select option la and confirm your selection by EXE key.

3. In submenu, select the mode of current output 4 - 20 mA or 0 - 20 mA or OFF (if the output is to be disabled) and
confirm by EXE key.

4. Use option USC to select if the current output is to be enabled only for positive flow direction Q+, only for negative
flow direction Q- or for both flow directions Q and confirm by EXE key.

5. In submenu option MAX, use command NUO or SCRI a press EXE key to enable editing of flow rate value
corresponding to current value 20 mA.

Use cursor keys to set flow rate value in I/s and confirm by EXE key.

6. Select option RIL or FIN to finish setting.

The instrument will ask if you want to save new parameters SALVARE? . Select Sl if they are OK.
The flow meter will save new parameters and switch to normal display mode.

If NO is selected, parameters will not be saved.

The instrument will switch to display mode and works with new parameters until it is switched off . When the
instrument is switched on again, it works with original parameters.

D. DISPLAY

Measuring units and decimal point position are set by default in factory and correspond to size of the flow meter.

If this default setting does not conform to your requirements, you can change it in main menu using option DISP and in
submenu using options UNIT (units of immediate flow rate) and DPOIN (position of the decimal point for flowed
quantity).

E. DAMPING

Adverse effect of sudden changes of flow rate or laminar flow disturbations in measuring section of the instrument
(e.g. due to fittings, bends or pumps) sensed by the instrument and causing sudden changes of displayed values or
oscillations of current output can be eliminated by setting of instrument damping.

1. Use cursor keys to select the option DPG from main menu and confirm your selection by EXE key. A submenu will
be displayed.

2. Select option TEMP and confirm your selection by EXE key.

3. Select time constant from submenu and confirm it by EXE key. Generally, the longer the time constant is, the more
stable is the value on display and on outputs; however the slower is response to flow changes, i.e. with time constant
of 5 s, the instrument responds to immediate drop of flow and displays zero flow rate only after 5 seconds.

4. Select option CATE and confirm by EXE key. Select LINEAR if damping is to be linear or MEDIO if it should be
calculated from several samples depending on selected time constant. Confirm your selection by EXE key.

5. In option ZONA select command NUO or SCRI and press EXE key to enable editing of bandwidth above and under
steady flow mean value in which damping should occur. Use cursor keys to set numeric value in I/s and confirm it by
EXE key.

6. Select option RIL or FIN to finish setting.

The instrument will ask if you want to save new parameters SALVARE? . Select Sl if they are OK.
The flow meter will save new parameters and switch to normal display mode.

If NO is selected, parameters will not be saved.

The instrument will switch to display mode and works with new parameters until it is switched off . When the
instrument is switched on again, it works with original parameters.



F. DEAD BAND SETTING

Basic dead band of the instrument near zero flow rate is 0,1 I/s.

This dead band can be changed by command CTOF so that to suppress undesirable flow rate values occurring due to
liquid surges and vibrations in tubing at zero flow rate.

WARNING!

Extension of the dead band increases measurement er  ror at low flow rates. Hence parasitic movements of
liquid should be eliminated first.

1. Use cursor keys to select the option CTOF from main menu and confirm your selection by EXE key. A submenu will
be displayed.
2. Select command NUO or SCRI and press EXE key to enable editing of dead band in I/s, in which no flow rate is to
be measured.

Use cursor keys to set numeric value in I/s and confirm it by EXE key.

3. Select option RIL or FIN to finish setting.

The instrument will ask if you want to save new parameters SALVARE? . Select Sl if they are OK.
The flow meter will save new parameters and switch to normal display mode.

If NO is selected, parameters will not be saved.

The instrument will switch to display mode and works with new parameters until it is switched off . When the
instrument is switched on again, it works with original parameters.

G. DATALOGGER SETTING

Internal datalogger enables recording of measured values in chosen intervals either periodically or once at a time and
their storing in instrument memory.

Stored values can be subsequently read on the display or on a PC via RS232 communication link.

The datalogger records following parameters by default: total volume in positive direction V+, total volume in negative
direction V-, instrument status at the moment of reading Exx and real time at the moment of reading t.

Alternatively you can choose recording of one of additional values: immediate flow rate Q, maximum flow rate during
chosen interval MAX, minimum flow rate during chosen interval MIN or average flow rate during chosen interval MED.

All samples containing above mentioned data are stored in memory as a single record.

Capacity of the sample memory is 100 records. Samples are recorded step by step and they are assigned addresses
from 1 to 100. After recording of 100 samples, the oldest sample with address 1 is deleted, memory is readdressed
and the new sample is inserted to address 100. The memory content is not corrupted if power failure occurs.

Sample recording can be set with fixed interval from 15 to 10" minutes (e.g. every 15 minutes after datalogger start)
regardless to real time or using a time mask (e.g. datalogger starts each Friday at 15:00 and measurement interval
lasts 2 hours).

G.1. DATALOGGER SETTING WITHOUT TIME MASK

1. Use cursor keys to select the option LOGG from main menu and confirm your selection by EXE key. A submenu will
be displayed.

2. Select option MSKT and confirm your selection by EXE key.

3. A time mask is displayed. The time mask is disabled if it is in format XX - XX - XX XX : XX (day — month — year
hrs : min). If any position shows character different from X, select command SCRI and use cursor keys to correct it to
X. Use command RIL to return to submenu.

4. Select option POP and confirm your selection by EXE key. Select in menu one of optional values to be recorded
(immediate flow rate Q, maximum flow rate during chosen interval MAX, minimum flow rate during chosen interval
MIN or average flow rate during chosen interval MED). Selected option will be marked with asterisk *. Use command
RIL to return to submenu.

5. Select option PER and confirm your selection by EXE key. Use command NUO or SCRI to enable interval editing in
minutes. Enter interval length and use command RIL to return to submenu.

6. Select START. Option COR should be marked with asterisk *; this means that datalogger is operating.
7. Select option RIL or FIN to finish setting.

The instrument will ask if you want to save the new parameters SALVARE? . Select Sl if they are OK.
The flow meter will save the new parameters and switch to normal display mode.



If datalogger is set in this way, it records measured values from the moment of starting by command START with time
interval ITP between individual records, regardless to real time.

G.2. DATALOGGER SETTING WITH TIME MASK (USING REAL TIME)

1. Use cursor keys to select the option LOGG from main menu and confirm your selection by EXE key. A submenu will
be displayed.
2. Select option MSKT and confirm your selection by EXE key.

3. A time mask is displayed. The time mask is disabled if it is in format xx - XX - XX XX : XX (day — month — year
hrs : min). Select command SCRI and use cursor keys to set the required time mask format. Use command RIL to
return to submenu.

4. Select option POP and confirm your selection by EXE key. Select in menu one of optional values to be recorded
(immediate flow rate Q, maximum flow rate during chosen interval MAX, minimum flow rate during chosen interval
MIN or average flow rate during chosen interval MED). Selected option will be marked with asterisk *. Use command
RIL to return to submenu.

5. Select option ITP and confirm your selection by EXE key. Use command NUO or SCRI to enable interval editing in
minutes. Enter interval length and use command RIL to return to submenu.

6. Select START. Option COR should be marked with asterisk *; this means that datalogger is operating.
7. Select option RIL or FIN to finish setting.

The instrument will ask if you want to save the new parameters SALVARE? . Select Sl if they are OK.
The flow meter will save the new parameters and switch to normal display mode.

If datalogger is set in this way, it will start recording in accordance with the time mask and records measured values
during interval ITP; time intervals between individual records correspond to time mask setting.

G.3. EXAMPLES OF TIME MASK SETTING

XX = XX — XX xx : 00 recording starts every round hour

15 - XX — XX 11:30 recording starts every 15" day in month at 11.30
15- 11 — xx 11:30 recording starts every 15™ November at 11.30
15-11-07 11:30 recording starts only on 15.11.2007 at 11.30

X1 - XX — XX 11:30 recording starts each Monday at 11.30

X2 - XX — XX 11:30 recording starts each Tuesday at 11.30

X3 - XX — XX 11:30 recording starts each Wednesday at 11.30

X4 - XX — XX 11:30 recording starts each Thursday at 11.30

X5 - XX — XX 11:30 recording starts each Friday at 11.30

X6 - XX — XX 11:30 recording starts each Saturday at 11.30

X0 - XX — XX 11:30 recording starts each Sunday at 11.30 AM



G.4. DATALOGGER SUBMENU

RIL Return to previous STOP
menu

START Datalogger start with deleting

Datalogger stop previous samples

COR* | Datalogger operating | MSKT | Time mask configuration | POP Selecting of optional values

Finish and return to display

ITP Time interval setting | FIN
mode

H. FUNCTION OF THE THIRD ELECTRODE

The instrument is equipped with sensing electrode as a standard. It is located in upper part of the measuring tube
section and indicates flooding of the measuring tube section by liquid.

This third electrode can work in three modes.

a) If the measuring tube section is empty or incompletely flooded, i.e. the electrode is not in contact with liquid,
measurement is locked and instrument displays zero flow rate. At the same time, character Z is displayed in lower left
corner of the display indicating that lock function has been enabled.

1. Use cursor keys to select the option 3E from main menu and confirm your selection by EXE key. A submenu will be
displayed.
2. Select command ON-ZERO to enable the above described function.

Note: The above described function is set by default in factory and need not to be set in most cases.

b) If the measuring tube section is empty or incompletely flooded, i.e. the electrode is not in contact with liquid,
measurement is not locked and this situation is only indicated. The instrument displays flow rate and, at the same
time, character Z is displayed in lower left corner of the display to indicate that this function has been enabled.

1. Use cursor keys to select the option 3E from main menu and confirm your selection by EXE key. A submenu will be
displayed.
2. Select command ON-RIL to enable the above described function.

c¢) Function of the third electrode can be completely disabled.

1. Use cursor keys to select the option 3E from main menu and confirm your selection by EXE key. A submenu will be
displayed.
2. Select command OF to disable above mentioned functions.

I. PASSWORD SETTING

You can set a password to prevent unauthorized persons from access to configuration menu.

1. Use cursor keys to select the option PASW from main menu and confirm your selection by EXE key. A submenu
will be displayed.

2. Select command NUO-PASSWORD and press EXE key to enable password editing. The password can consist of
up to eight characters. Use cursor keys to set your password and confirm it by EXE key.

3. Select option RIL or FIN to finish setting.

The instrument will ask if you want to save the new parameters SALVARE? . Select Sl if they are OK.
The flow meter will save the new parameters and switch to normal display mode.

If NO is selected, parameters will not be saved.



The instrument will switch to display mode and works with new parameters until it is switched off . When the
instrument is switched on again, it will work with original parameters.

J. GSM MODULE ACTIVATION

The instrument can be equipped with optional GSM module allowing remote data reading using SMS messages in
cellular phone networks.

Prior to activation of this function, switch off the instrument and insert a SIM card in it. Use a cellular phone to cancel
function of PIN request for this SIM card. Then install an external antenna, which is included in delivery.

1. After power supply is switched on, the instrument displays message POWER ON and then GSM INIT... indicating
that the instrument recognized the internal GSM module. After that, starting procedure is performed with standard
messages from TEST INT CL 1 to TEST INT CL xx, depending on software version.

2. Use cursor keys to select the option COMD from main menu and confirm your selection by EXE key. A submenu
will be displayed.

3. Select command DIAGN and press EXE key to display next submenu. Select option BUS and confirm it by EXE
key.

4. In the same submenu with option DIAGN select option BUS, confirm it by EXE key, then select command LOCAL
in submenu and confirm it by EXE key.

5. In the same submenu with options DIAGN and BUS select option RATE, confirm it by EXE key, then select value
19200 in submenu and confirm it by EXE key.

6. In the same submenu with options DIAGN, BUS a RATE select option GSM, confirm it by EXE key, then select
option ON in submenu and confirm it by EXE key. The instrument will display message GSM INIT...OK'!

7. Select option RIL or FIN to finish setting.

The instrument is ready for sending SMS messages. Send SMS message in format F3(space)DATA from your cellular
phone to the number of the SIM card installed in the flow meter to enable reading of data. The instrument will respond
by sending SMS message to the number of the cellular phone it received the enabling SMS from.

The data in SMS message indicate total volume in positive flow direction, total volume in negative flow direction,
immediate flow rate at the moment of reading, total operating time and possible error (in this order).



