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Certificated product approved by ČMI, ref. no. 2664/97/010 in compliance with Act on Metrology
no. 505/1990 Coll., the official mark of the approved type TCM 142/99 – 3180

U s e r  G u i d e

 Flexible and clever assembling system
 Easy and fast-moving change from compact to remote version
 Innovative and high-power transmitter for every applications
 Robust and resistant cover of sensor and transmitter

Applications
 Water treatment
 Chemical, food, pharmaceutical industry
 Power, civil engineering
 Agriculture

Ultrasonic flowmeter
MQU 99
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NOTE:
Because every product is subjected to a development, it can happen that during a period some changes may
appear which are not included in the User Guide. Possible differences from the description in this Guide can be
found by pressing keys on the keyboard in menu. All unclear items should be directly consulted in factory.

ELA, spol. s r.o.   2009

BRNO

CZPraha

Olomouc
D 1

D 1

D 2



Strana 3 (celkem 32)

ELA 2009

Contents:

page

Specifications 4

Technical data – control unit terminal board 5 ÷13

Adjustment Protocol 14

Warranty 15

Instructions for use 16

Instructions for adjustment 17 ÷ 20

Example of Smart unit adjustment 21

SMART MQI – data acquisition 22 ÷ 34

ELA, spol. s r.o.
Work shop: Sokolova 32, 619 00 BRNO, CZ
Office: Mikulovská 1, 628 00 BRNO, CZ
tel./fax: +420 543 214 755, tel. +420 543 214 782
e-mail: ela@elabrno.cz, info@elabrno.cz, www.elabrno.cz
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 DN 10  DN 1000 magnetic-inductive flowmeters
 Ultrasonic flowmeters for all open profile types
 Ultrasonic level meters
 Electrode systems
 Parshall flums
 Consulting service for fluid measurements
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Basic user description:

The MQU 99 unit is an ultrasonic flowmeter that is intended for flow profile measurements (e.g. Parshall flumes,
Thomson overflows, combined profiles, etc.). The flowmeter measures level height H, current flow Q and total
volume. Furthermore, the device is provided with a number of output, control and statistic functions.
The flowmeter consists of one reader and one or two ultrasonic probes. The unit is configured as a single-channel
(one measured profile) or double-channel (two measured profiles) unit. The principle of measurement is identical
for both types. For simplicity, a brief description for the single-channel unit follows.

Measurement functions

The MQU unit measures a level height H in open measurement profiles by means of ultrasonic probes. The unit
calculates current flow Q and total volume based on the level height being measured. The curve of Q = f(H) is
entered in the unit as the formula (6 options).
The formulae used most frequently are as follows:
Q = A x HB

Q = A x (H+D)B + C
Q = A x HB + E x (H+Z)F + C
where A, B, C, D, E, F and Z are adjustable constants.

Output and control functions

Relay outputs: Outputs for external volume meter, comparators for variables Q and H, and probe failure alarms

Analog outputs: H or Q (0-20, 4-20, 0-5, 0-10, .. mA)
Serial link: Statistical data transmission to PC

RS 232C for portable PC up to 10 m
RS485 for desktop PC up to hundreds metres

Statistical flowmeter functions

The flowmeter is equipped with four groups of statistical registers for recording :

a) 5-minute averages of current flow  Q;

b) total volume and operational time of the flowmeter in hours;

c) total volume and operational time of the flowmeter in days; and

d) total volume and operational time of the flowmeter in months .

Two-month records are available.
The statistical data can be viewed on a flowmeter display by using a keyboard. For professional use, it is
recommended that transmission and statistical data processing are performed on a PC which is provided with
SmartMQU Data Aquisition Software (from ELA).
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Technical conditions:

The technical conditions are intended for the set that measures current flow, total volume in open profiles based on
the ultrasonic principle of liquid level measurement. The basic data and the information about product, ordering,
shipment, installation and maintenance are presented.

Nomenclature:
Measuring probe: consists of an ultrasonic transmitter, receiver and electronic converter that are placed inside
housing with the appropriate electrical protection (IP). The reader and the probe are interconnected with a three-
core copper wire.

Controller: serves for modification and evaluation of the signals coming from the measuring probes and for
indication of the values measured; it also includes a real-time clock, output signal generator, comparator and
statistics. The controller is designed as a multi-purpose unit with the simultaneous connection of two probes.

The principle of operation:
The measuring probe is based on the principle of detection of a current level in a profile by means of the reflected
ultrasonic waves. The values measured are processed in the microprocessor-based controller.

Operational conditions:
The measuring probe and the controller are intended for the measurements in the external environment, the units
do not require any special building and constructional modifications of the profiles being measured.
The probe is installed above the profile being measured.
Flow and total volume accuracy which is given in the technical conditions includes the error resulting from the level
measurement and the data conversion from the curve, however, this error does not imply any error of
measurement profile.
The measurement quality can be affected by very thick surface foam.
For measurement boxes, it is necessary to select such a size that fully exploits the flowmeter range - it is not
permissible that any real flow value for a given box is indicated in the lower part of the scale.
For the Thomson overflow, it is necessary to use the small top angle overflows so that the level measured is as
high as possible. For flow near the upper operational limit, the level height must be at least 30 cm, otherwise
accuracy is considerably reduced.
The unit operates with external power supply of 230 VAC, 50 Hz, 20 VA, and the ultrasonic unit is supplied from the
controller.

Installation and operation:
The final installation, commissioning and programming of the internal (non-user) parameters should be performed
by the producer’s service team, or by the workers who have been trained by the producer!

CAUTION:
After removing the front cover, the L1, N, PE power supply terminal box is accessible. Only a
qualified person can handle the device under such conditions (see Regulations no. 50/1978 Coll.
on the Qualification in Electrical Engineering).
Accuracy of the system depends on the correct probe bearing and the setting of operational
parameters.
For outside installation and storage with power supply disconnected, air condensation may occur
inside electronics. It is necessary to open the unit and to dry it by its placing at room temperature
for about 4 hours before the first use. If the unit operates, condensation is avoided by internal
heating.

Flowmeter indication:
Probe label - producer identification, serial number, probe type and IP electrical protection.
Controller label  - producer identification, serial number, controller type, IP electrical protection and power supply.

Packaging, transport and delivery:
If the flowmeter set is ordered without installation, the system is packaged in company corrugated cardboard. The
package can be transported by a public haulier, own vehicle, producer, or by mail.
Costs are paid by the customer.

The complete shipment includes  - Measuring probe  (one or two)
Probe clamp - if ordered
Controller
Connecting cable - if ordered
Accompanying technical and commercial documentation
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Technical data
WARNING: The customer assume personal responsibility for reasonable using of sensor and control unit.

Level sensors to 0,5 or 2 m
Level range 0 ÷ 0,4 m or 0 ÷ 1,8 m
Emission angle 10º
Accuracy 0,25 % of range, for reference conditions   1)
Temperature compensation internal
Ambient temperature -20 ÷ 50 ºC
Electric protection IP 68 (NEMA 6)
Power supply 12 ÷ 24 VDC or from control unit / drain < 60 mA
Weight 0,8 kg

Level sensors to 4 or 6 m
Level range 0 ÷ 3,5 m or 0 ÷ 5,2 m
Emission angle 12º
Accuracy 0,4 % of range, for reference conditions   1)
Temperature compensation internal
Ambient temperature -20 ÷ 50 ºC
Electric protection IP 68 (NEMA 6)
Power supply 12 ÷ 24 VDC or from control unit / drain < 90 mA
Weight 0,9 kg

Sensor performance PP (Polypropylen) housing, non-dismountable compact body
Sensor cable non-rewirable, self-supporting, 4 m lenght

MQU 99 or MHU 99 Control unit
Flow measurement accuracy 1,9 % of reading while flow is within 10÷100% of range, for reference conditions 1);

this error does not include any error of measurement profile.
Level filter Digital
Low flow suppression up to adjusted level limit (Hsupp)
Operating time run if flowmeter is on power and in measuring mode, while no ultrasonic sensor failure is

indicated; double performance at double channel flowmeter
Data logger 2 months capacity (current month + previous month); average 5-minute current flowrates,

total volume and operating time by hour/day/month time slices
Real time Clock and calendar including leap years until 2099; with battery backup
Display LCD, alphanumeric, 2x16 characters, with backlight
Keyboard 4 keys
Inputs galvanically separated, for one or two ultrasonic sensors (A, B)
Analog outputs 1 or 2 active galvanically separated outputs, 0(4)÷20 mA / 500 Ω, 0÷5 mA / 2 kΩ or

generally selected to maximum 30 mA / 300 Ω, overvoltage protection of III. level
Binary outputs 1 to 4 relays, non-voltage contact, non-inductive load, 250VAC/3A, 30VDC/3A; modes:

pulse (according to total flow), comparing (4 submodes), status (echo loss, flood)
Communication output
(must be specified)

RS 485 (galv. sep.) or RS 232C, company protocol ELA-1; for current and stored data
transmission to PC etc.; on request: data acquisition software Smart MQU for Windows

Power supply 85 ~ 260 VAC/50~60 Hz/10 VA 9 ~ 36 VDC/10 W 24 VDC/10 W (±10 %)
Fuse 630 mA/F
Cable outlets 3x PG 11
Electric protection IP 67 (NEMA 5), IP 44 without front cover
Ambient temperature -20 to +50 ºC
Dimensions 180 x Ø 115 mm
Weight 2,6 kg
Housing material Cast AlSi 10Mg / EN AC-47100
Surface finish Powered coated (komaxit, anodizing)
Power supply cable Cu 3 x 1 ÷ 1,5 mm 2

Sensor connecting cable Cu 3 x 0,5 ÷ 1 mm2, schielded cable recommended for strong noisy environment
Sensor distance up to 400 m

1)  Reference conditions: Measured medium: w ater, waveless, temperature 10÷30º C. Environment: streamless air, steady
humidity, 18÷25 °C. Sensor exactly situated w ith proper direction. Level adjustment done at 10% of
flow range. Pow er supply voltage tolerance: ± 2 %. Stabilization after power up: at least 20 minutes.
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Technical data
W ARNING: For reason of safety and protection health of consumers is necessary to make equipment ground ! (Separate terminal PE on body of equipment.)

Converter terminal board, connection of imput / output and basic function:

1
2
3
4
5
6

STANDARD

brown power supply
black function ground
grey signal  indication LED

cable length 4 m

OPTION

brown power supply
black function ground
grey signal  indication LED

cable length 4 m

RS 232 RS 485
7
8
9

RxD
TxD
GND
cable max. 10 m

A
B

cable max. 500 m

10
11

12
13

14
15

analog output (A)
active output
flowrate, level

unwired contact
unwired contact

analog output (B)
active output
flowrate, level

85 ~ 260 VAC/10VA 9 ~ 36 VDC/10W 24 VDC/10W
16
17
L
N
PE

do not connect
do not connect
mains L
mains N
mains PE

do not connect
do not connect
+ 9 ~ 36 V
0 V
protective wire

+ 24 V
0 V
do not connect
do not connect
protective wire

21,22
31,32
41,42
51,52

relay 1 / <250 VAC, <30 VDC/<3A

totalizer, comparators, failure, etc.

relay 2 / <250 VAC, <30 VDC/<3A
relay 3 / <250 VAC, <30 VDC/<3A
relay 4 / <250 VAC, <30 VDC/<3A
totalizer, comparators, failure, etc.

MQU 99-S, C

MQU 99

(A)

(B)

A

A
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Technical data

Probe dimensions:
The set for probe installation:
(only if ordered)
1 bracket:

2 dowels, 10 mm – NYLON:

2 combined screws

2 sliding screws for probe fixation:

4 M8 nuts, 4 washers and 1 bracket blind plug

Recommendations for installation:

The PU, NU series ultrasonic probes can be assembled above the medium being measured by means of ELA Brno
clamps (only if ordered), or hung up on the connecting cable that is delivered as the accessories together with the
probes. The cable design makes it possible to suspend the probe along the whole cable length.
During the final probe assembly, it is necessary to take into account (especially in a reduced space) the angle of
emission of the ultrasonic probes and the dead distance from the level being monitored. It is recommended that the
space must be kept free, at least with 10 percent reserve.

Identification and installation of the PU:
Sensor identification example:

A P U  1,2  (0÷1)

Sensor used with the controller MQU 99 (channel A÷B)
Probe type (compact ultrasonic probe)
Installation distance from the bottom [ m ]
Measurement range from the bottom [ m ]

PU PU PU PU   

0    0     0   0
0    0     0   0
0    0     0    

0,0 m
0,1 m

0,5 m
0,8 m

0,2 m

Slepá zóna Rozsah měření

0,0 m

0,5 m

2 m

4 m

6 m

Vyzařovací úhel

0 m
0,5 m0,5 m
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Control unit dimensions
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Mounting kit

Possibilities of assembly – compact version

3

1

1, 2 ,3 – assembly of
assembly of sensor in
horizontal pipeline

2
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Possibilities of assembly – remote version

4 5

6

4 – assembly of control
unit to the door of
switchgear with
protection of unit
IP 67 (rear side)

5 – assembly of control
unit to the door of
switchgear with
protection of unit
IP 44 (rear side)

6 – assembly of control unit to the DIN attachment bar or construction of switchgear - multiple overhead and
side-by-sice application
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Possibilities of assembly

7

77 – assembly of control unit
to the wall - right, left,
overhead application and
inside unit bracket
application
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ES CONFORMITY STATEMENT

We         ELA, spol. s r.o.
        Mikulovská 1, 628 00 BRNO, Czech Republic, ID: 46969063, VAT: CZ46969063

declare herein as the producer, on one’s own responsibility that

product: „Ultrasonic flowmeter,  type for open flumes „ M Q U „
description: ultrasonic flowmeter is intended for measurement of total liquid volume and liquid level, and as a 

working or certificated meter or as an integral  part of heat meters

is in compliance with the following technical standards:
ČSN EN 61010 - 1 ČSN EN  331500  ČSN IEC 801-2

ČSN EN  50081-1 ČSN IEC 801-3
      ČSN EN  50082-2 ČSN IEC 801-4

ČSN EN  55022                         vyhl. 48/82 Coll.
and with the following government directives, in wording of the subsequent by-law and EU regulations :

GD 17/2003 Coll. of validity wording
GD 18/2003 Coll. of validity wording
GD 464/2005 Coll. of validity wording

        73/023/EEC
        89/336/EEC
        32004L0022

The        mark has been assigned to the product since year: 04
Issued in   : Brno Ing. Milan Vlček

Director of Company
Date of issue: 1.1.2007 Signature :         

ELA, spol. s r.o.
Work shop
Sokolova 32 ID:     46969063
619 00 Brno, Czech Republic VAT: CZ46969063
Tel:  +420 543 214 755, +420 543 214 782 Bank: KB Brno-město
Fax: +420 543 214 755 Account No.: 7218440297/0100
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Protokol o nastavení:
Doba platnosti tohoto protokolu:
2  roky od data nastavení

zákazník:

měrné místo:

přístroj:

výrobní číslo:

A průtočný profil:
B průtočný profil:

A rozsah přístroje:
B rozsah přístroje:

A rozsah výšky:
B rozsah výšky:

vstupy:
A sonda

vzdálenost uchycení sondy ode dna:
parametr  dHa:

B sonda

vzdálenost uchycení sondy ode dna:
parametr  dHb:

výstupy:
A nucený proud:
B nucený proud:

relé 1
relé 2
relé 3
relé 4

datová linka:

měřené medium:

zkušebna:

vypracoval:
datum:

POZNÁMKA:

0
0,02
0,04
0,06
0,08
0,1
0,12
0,14
0,16
0,18
0,2
0,22
0,24
0,26
0,28
0,3
0,32
0,34
0,36
0,38
0,4
0,42
0,44
0,46
0,48
0,5
0,52
0,54
0,56
0,58
0,6
0,62
0,64
0,66
0,68
0,7
0,72
0,74
0,76
0,78
0,8
0,82
0,84
0,86
0,88
0,9
0,92
0,94
0,96
0,98

1
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Warranty:

Instrument:

Serial number:

Dispatch date from storehouse:

Commissioning: ...............................................................................................

Date:

Company:

The manufacturer warrants that the instrument corresponds to Technical Specifications, and to be free from defect
in workmanship and material and complete. During installation and commissioning, all hints that are presented in
Technical Specifications and related norms and safe work rules must be met. The supplier is fully responsible for
completeness and proper product operation. The customer during the acceptance of product must check the
completeness.
The manufacturer does not warrant – before the warranty period will elapse  – for damages caused  by improper or
unqualified operation or using the flowmeter under such conditions that do not correspond to those given in
Technical Specifications. The manufacturer reserves to perform all warranty and after-warranty repairs. For
warranty repairs, please submit your warranty sheet.
If the conditions presented in both Technical Specifications and Warranty are met, the warranty period is twelve
months from the date of commissioning by the manufactuer or another authorised company, however at most 18
months from the date of shipment to the site.
Price of disassembly and new assembly included instalation and transport cost of  goods are not warranty
cost and will be pay by customers.

Flowmeter repair: ...................................................................................................................

Date:

Company:

Flowmeter repair: ...................................................................................................................

Date:

Company:
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Instructions for use
Device keyboard

S+Q menu description  - the user mode.
S + Q - Displays flow, total volume, level height, operational time, closing/opening relays,

sensor failure and failure timer. The items can be selected in the MAIN menu, in the Display window.

RUN menu description  - the measuring mode with statistical readings.
Standard view - transition from the user mode and vice versa.
Q(t) record - records of 5-minute flow averages.
H-statistics - hourly statistics:  total volume and operational time of flowmeter.
D-statistics - daily statistics:  total volume and operational time of flowmeter.
M-statistics - monthly statistics: total volume and operational time of flowmeter.
Date/time view - displays the date and time.
Password check - password check point – see explanations on page 11.
Version - device type and software version.

MAIN menu description  - setting the device.
Run - transition to the measuring mode with statistical readings.
Run / s - operation in the service mode (intended for installation and testing of the device).
dH, Hsupp .. - shift of a level and critical height to suppress flow for individual channels  ("a" and "b").
Filter - filtration parameters for individual channels ( "a" and "b" ).
Qa=f(Ha) - selects the formula for the curve, and selects the constants A, B, C, D, E, F and Z in the formula.
Qb=f(Hb) - selects the formula for the curve, and selects the constants A, B, C, D, E, F and Z in the formula
Display - time parameters of individual variables (time to display a height, flow and operational time).
Formats "a" - format to display individual variables - units and number of significant digits.
Formats "b" - format to display individual variables - units and number of significant digits.
Pulse out "a" - channel pulse output "a", total volume per 1 pulse, and pulse width.
Pulse out "b" - channel pulse output "b", total volume per 1 pulse, and pulse width.
Comparators - level and flow comparators with 4 modes, static or pulse operation available.
Flood check - flood indication at outflow according to a level ratio Hb / Ha.
Failure - failure delay and hold time.
Relays - assigns the functions for relays 1- 4: channel pulse output "a" or "b", comparator 1 to 4, channel

failure "a" or "b","a + b ", and flood.
Analog out 1 - assigns output variables (Ha, Hb, Qa, Qb), output range, and nominal current (0-20, 4-20, 0-5, 0-10

mA), current output range extension above the upper limit of nominal current (e.g. up to 24 mA).
Analog out 2 - assigns output variables (Ha,Hb,Qa,Qb), output range, nominal current (0-20, 4-20, 0-5, 0-10

mA),
current range extension above the upper limit of nominal current (e.g. up to 24 mA).

RS 485 - enters transmission line parameters (valid for RS 232C standard too).
Manual output - manual control of relays 1, 2, 3 and 4, current output - entered directly in mA.
Date, time - date and time adjustment:  for initialization, press NEXT for 3 seconds.
Hardware parameter intended only for production, and device adjustment.
Password - adjusting the access password for service mode (MAIN menu), if value is 0000 then password is “off”; 

see explanations on page 11.
Version - device type and software version.

CAUTION:
It is recommended that the description in the MAIN menu written in italics should not be changed. The parameters are preset taking into
account the specified location of measurement box and the type of open box.

RESET: nulování nastavovaného čísla

ESCAPE: návrat do menu

ENTER: návrat do menu,potvrzení

U P D O W N

S H I F T N E X T

nastavení "nahoru" nastavení "dolů"

výběr další číslice-
vybrané číslice blikají

výběr další položky ESCAPE:  return to menu

ENTER:  confirmation of value changes and return to menu

RESET:  resetting this value (inside menu: go to first offer)

UP
Setting up

DOWN
Setting down

SHIFT
Next digit

NEXT
Go to next value
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A graphic structure of individual menus MQU

* The number of page on which the detailed menu description is shown

RUN
S + Q

STANDARD VIEW

 PASSWORD CHECK

DATE/TIME VIEW

M-STATISTICS

D-STATISTICS

H-STATISTICS

Q(t) RECORDVERSION

RUN

VERSION

PASSWORD

DATE,TIME

MANUAL OUTPUT

RS 485

ANALOG OUT 2

ANALOG OUT 1

RELAYS

FAILURE

FLOOD CHECK COMPARATORS

PULSE OUT "b"

PULSE OUT "a"

FORMATS "b"

FORMATS "a"

DISPLAY

Qb=f(Hb)

Qa=f(Ha)

FILTER

dH ,Hsupp  ..

RUN/s

HIDDEN

DAC ADJUST 1
S/H MENU LOCK

GROUP ACCESS

CLR STATISCICS

SET COUNTERS

ADJUST "b"

ADJUST "a"

DAC ADJUST 2

NEXT

po volbě hesla - 2x  ENTER

ENTER NEXT

UP

při vypnutí hesla (0000)  - 2x  ENTER 

UPDOWN

DOWN

MAIN

*11

*11

*11

*11

*11

*12

*12

*12

*12

*13

*13

*13

*13

*14, 15

*14, 15

*16

*16

*17

*16

*17

*17*18

*19

*19

*19

*20

*20

*20

*20

*20

*20

HARDWARE

*18

About using Password:
See explanations below

*The number of page on detailed menu description is shown

Explanations about service password:

1. Service password is adjusted by following parameter: MAIN \ Password \ Password.
    If Password is set to 0000 (Zero) then password is off and MAIN menu is always ready to open.

2. Password check point is located at: RUN \ Password check \ Password check.   *)

3. Moving from RUN menu to MAIN menu can be done by pressing ENTER if:
    (Password = 0000) or (Password check = Password)

*)   Using of Password check item:

In order to enable the MAIN menu access before starting of setting process, user must set adjusted password value into Password check item.

In order to disable the MAIN menu access after completion of setting process, user must clear (i.e. set to 0000) the Password check item !!!
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Instructions for use – detailed menu descriptions:

S + Q - user mode:
After switching on, the device identification and the software version will be indicated over the first three seconds. After
elapsing this period, two screens will automatically, or manually by pressing the NEXT key, alter on the display in preset time
intervals:
The MQU 99 flowmeter:

1. displays total volume S and current flow Q at the  internal counter.
2. displays level height H, the state of four relays (1-closed), failure timer F  - sensor failure.

The MQU SMART Series 95, 99 flowmeters and/or if ordered also MQU 99:
1. displays total volume S and current flow Q at the internal counter.
2. displays operational time T, level height H in the profile to be measured.

Standard view - transition from the user mode and vice versa: The unit proceeds in measurement.

Q (t) record - records of 5-minute flow averages: The unit proceeds in measurement.
Key functions - UP or DOW N selects 5-minute intervals, UP+DOWN resets hours and minutes, SHIFT + UP or DOWN
selects the daily intervals.

H-statistics - hourly statistics, total volume and measurement time for every hour: The unit proceeds in measurement.
Key function - UP or DOWN selects the hourly intervals, UP+DOWN resets the clock, SHIFT + UP or DOWN
selects the daily intervals.

D-statistics - daily statistics, total volume and measurement time for each day: The unit proceeds in measurement.
Key function  - UP or DOWN selects the daily intervals, SHIFT+ UP or DOWN selects the monthly intervals.

NEXT

DOWN

Standard view        >
***      RUN        ***UP

22.02.97                  17:05

ENTER

UP

DOWN

Q (t)   record   >
***  RUN  ***

Q                     12.77  l/s
NEXT

22.02.97                  17:05

ENTER

UP

DOWN

H - statistics   >
***  RUN  ***

NEXTNEXT
Q                     12.77  l/s

22.02.97           19-20h
S                    150 m3

22.02.97            19-20h
T                  0,90 h

22.02.97                  17:05

ENTER

UP

DOWN

D-statistics   >
***  RUN  ***

NEXTNEXT
Q                     12.77  l/s

22.02.97                total
S                    150 m3

22.02.97               total
T                  0,90 h

S          03163,74  m3
Q               11,04   l/s

H     +           7,84  cm
Re   0100      F  00-0

automaticky  nebo  NEXT
S + Q

ENTER

automatically or NEXT
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M-statistics - monthly statistics, total volume and measurement time for every month: The unit proceeds in measurement.
Key functions - UP or DOWN selects the monthly interval.

Date/time view - displays the date and time: The instrument proceeds in measurement.

Password check – password check point, see exact explanations on page 11 below.

Password check value enables/disables moving from measurement mode (RUN menu) to service mode (MAIN menu). This
one is enabled, if Password check value is equal to adjusted password (i.e. MAIN \ Password \ Password).

Default value of adjusted password (factory setting) is usually equal to last three digits of the flowmeter serial number. For
example if the serial number is 97145 then default password value is 0145.

Key functions - SHIFT selects other digits (the selected digits are blinking), the UP and DOWN keys select the numbers.

Version - device type and software version: The unit proceeds in measurement.

Two-channel configuration

In case of two-probe flowmeter version:

1. The unit is provided with the second probe.
2. The display of variables in the RUN mode is doubled. First, the "a" channel variables are displayed, e.g. Sa, Ta, then then

"b" channel variables are displayed, e.g. Sb, Tb, etc.

22.02.97                  17:05

ENTER

UP

DOWN

M - statistics   >
***  RUN  ***

NEXTNEXT
Q                     12.77  l/s

02/97        
S                    150 m3

02/97
T                 70,90 h

UP

DOWN

Date/time view   >
***  RUN  ***

NEXT Date                 23.02.97        
Time                14:20:28

ENTER

UP

DOWN

Password check   >
***  RUN  ***

NEXT Password     check        
0145

2x ENTER

UP

DOWN

Version            >
***  RUN  ***

NEXT ELA  spol.             s r.o.        
SMART  MQU,     v  1.2

ENTER
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Run - transition to the measuring mode and vice versa

Run / s - measuring process in the service mode:
Intended for the installation and test of the unit.

dH,  Hsupp - shifts the level and the critical height for flow suppression of individual channels "a" and "b":

Filter - filtration parameters for individual channels "a" and "b".
These parameters must not be changed without consultation with producer!

13

UP

DOWN

****   MAIN   ****

NEXT

Xa.filt    =          .0990
Xa.step  =           0001

ENTER

Xb.filt   =             .0990
Xb.step =              0001 *

*

*

*

Filter            >

dtto pro kanál " b"

Xa.filt - poměrný krok filtru: rozsah 0 - .9999
ovlivňuje zejména hladký "dojezd" filtru
Xa.step - omezení kroku filtru: rozsah 0 - 9999
ovlivňuje obecně rychlost výstupu filtru
(menší  hodnota znamená větší tlumení )

nastaveni - SHIFT, UP nebo DOWN

for channel „b“

Xa.filt:     relative filter step (0 to 0.9999)
Xa.step:   max. filter step in machine form

  (filter output speed limit)

Setting:    SHIFT, UP or DOWN

UP
DOWN****        MAIN          ****

NEXT

Run >

UP

DOWN

****   MAIN   ****

NEXT

Xa    56251
Xb    00000

ENTER

Ha   +           32,4  cm
Hb   -             0,0  cm

Sa           0000150 m3
Qa                23,5   l/s

Sb            0000000 m3
Qb                    0,0  l/s

*

*

*

*

*

*

*

Run / s            >

F   00-0
F   00-0 F  časovač poruch  - porucha na čidle ( 1 )

X vstupní signál - kanál "a" i " b" (strojová forma)

výška hladiny  kanál "b"
výška hladiny  kanál "a"

Sa, b -   počitadlo proteklého množství 
Qa, b -  okamžitý průtok*

Xa, Xb:  input signals for both channels (machine form)
F:           failure timer (2 digits)  –  failure flag (0/1)

Ha:  level, channel „a“
Hb:  level, channel „b“

Sa, Sb:    total volume counters
Qa, Qb:  current flow

UP

DOWN

****   MAIN   ****

NEXT

dH.a
+           0.0    cm

ENTER

dH.b
+        0.0      cm

Hsupp.a
+          0.0    cm

Hsupp.b
+        0.0    cm

*

*

*

*

*

*

*

*

dH,  Hsupp ..            >

nastavení - SHIFT, UP nebo DOWN
vstupní korekce výšky hladiny kanál "a" - rozsah Ha

dtto pro kanál " b"

mez potlačení průtoku kanál "a" - rozsah Ha 
Ha < Hsupp => Qa = 0
nastavení - SHIFT, UP nebo DOWN

dtto pro kanál " b"

for channel „b“

Input level correction (shift) for channel „a“
Setting:  SHIFT, UP or DOWN

Level limit for low flow suppression, chan. „a“:
Ha < Hsupp.a  =>  Qa = 0
Setting:  SHIFT, UP or DOWN

for channel „b“
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Qa = f (Ha) - selects the formula for the curve and sets the constants in the formula:
Example: The curve is given by the following formula Q = 1.343 x h

2.47
  [m

3
/sec, m]

Example: The curve is given by the following formula Q = 1.343 x ( h + 0.001 )
2.47

  [m
3
/sec, m]

UP

DOWN

****   MAIN   ****

NEXT

Range  for     Qa
0.1  m3 / s

ENTER

Qa    function
Axh^B

Aa        1.3430     e+00
*

*

*

*

*

*

Qa=f(Ha)            >

Ba        2.4700

Axh^B
Ax(h+D)^B+C

Axh^B+Ex(h+Z)^F

Axh^B, Ex(h+Z)^F
Ax(h+D)^B+C+Ex ..

Ax(h+D)^B+C, E ..

UP nebo DOWN

ENTER

10
3

1
0.3

0.1
0.03

0.01
0.003

Range for Qa- rozsah průtoku pro kanál "a" : tuto veličinu nutno nastavit dříve, než kterékoliv jiné veličiny
související s okamžitým průtokem resp. s proteklým množstvím !!  [ m3 / s ]

konstanta A (násobitel), rozsah 0.0001  e-02 do 9.9999 e+00    [m3 / s, m]
B mocnitel, rozsah 0.0000 do 3.0000   [ m3 / s, m ]

kontrola nastavené konzumční křivky (včetně potlačení při nízké hladině - Hsupp)
nastavení - SHIFT, UP nebo DOWN

Ha => Qa-

Ba-
Aa-

Ha  +             10.0 cm
Qa                 4.55 l/s* *

o

o

konstanta C (posuv průtoku) v jednotkách nastavených ve ´Formats "a" , včetně znaménka
konstanta D (posuv hladiny) v jednotkách nastavených ve ´Formats "a" , včetně znaménka

Qa function- výběr vzorce

UP nebo DOWN

WARNING:  Range for Qa must be set before setting all other values associated with flow or
total volume for channel „a“ !!!

Range for Qa flow range for channel „a“, see warning above !!!
Qa function formula(s) selection, parentheses are equipped with AutoPositive function – negative

expression values inside parentheses are automatically converted to zero !!

Aa coefficient,  from  0.0001 e-02  to  9.9999 e+01  [m3/s; m]
Ba exponent,  from 0.0000  to  3.0000
Ha => Qa Qa=f(Ha) calculator (including Hsupp.a) for checking of formula and constants.

For setting all parameters (including Ha for calculator) use SHIFT, UP and DOWN keys.

UP

DOWN

****   MAIN   ****

NEXT

Range  for     Qa
0.1  m3 / s

ENTER

Qa    function
Ax(h+D)^B+C

Aa        1.3430     e+00
*

*

*

*

*

*

*

*

Qa=f(Ha)            >

Ba        2.4700

Axh^B
Ax(h+D)^B+C

Axh^B+Ex(h+Z)^F

Axh^B, Ex(h+Z)^F
Ax(h+D)^B+C+Ex ..

Ax(h+D)^B+C, E ..

UP nebo DOWN

ENTER

10
3

1
0.3

0.1
0.03

0.01
0.003

Range for Qa-rozsah průtoku pro kanál "a" : tuto veličinu nutno nastavit dříve, než kterékoliv jiné veličiny
související s okamžitým průtokem resp. s proteklým množstvím !! [ m3 / s ]

konstanta A (násobitel), rozsah 0.0001  e-02 do 9.9999 e+00    [m3 / s, m]
B mocnitel , rozsah 0.0000 do 3.0000   [ m3 / s, m ]

kontrola nastavené konzumční křivky (včetně potlačení při nízké hladině - Hsupp)
nastavení - SHIFT, UP nebo DOWN

Ha => Qa-

Ba-
Aa-

Ha  +             10.0 cm
Qa                 4.66 l/s* *

Ca   +          0.00 l/s 
Da   +          0.1  cm

o

o

konstanta C (posuv průtoku) v jednotkách nastavených ve ´Formats "a" , včetně znaménkaCa-
Da- konstanta D (posuv hladiny) v jednotkách nastavených ve ´Formats "a" , včetně znaménka

závorky uvedené ve výrazech představují zároveň funkci "omezení na nezáporné hodnoty":

Qa function- výběr vzorce

vyjde-li vyčíslením závorky záporná hodnota, nahradí se nulou

UP nebo DOWN

WARNING:  Range for Qa must be set before setting all other values associated with flow
or total volume for channel „a“ !!!

Range for Qa flow range for channel „a“, see warning above !!!

Qa function formula(s) selection; parentheses are equipped with AutoPositive function –
negative expression values inside parentheses are automatically converted to zero
!!

Aa coefficient,  from  0.0001 e-02  to  9.9999 e+01  [m3/s; m]
Ba exponent,  from 0.0000  to  3.0000
Ca, Da additive constants, with sign (units according to MAIN \ Format „a“)

Ha => Qa Qa=f(Ha) calculator (including Hsupp.a) for checking of formula and constants.

For setting all parameters (including Ha for calculator) use SHIFT, UP and DOWN keys.
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Example:  The combined profile to be measured has the following curve  - h < 0.56 m:  Q = 0.1989 x h
1.564

- h > 0.56 m:  Q = 0.1989 x h
1.564

 + 2.4 x ( h - 0.56 ) 
1.5

If the parenthesis are considered as the limitation function of non-negative values (the negative values are replaced by zero,
which SMART performs automatically), the curve can be given by the only formula:
Q = 0.1989 x h

1.564 
+ 2.4 x ( h - 0.56 ) 

1.5          
 [m

3
/sec, m]

Example: The curve  Q = A x (h+D)
B
 + C + E x (h+Z)

F

Selection of the formula Ax (h+D)^B+C+Ex . . and substitution of the constants, and scrolling over the menu as in the previous
examples.
Example: The curve  Q = section

1)
  A x h

B
      section

2)
  E x (h+Z)

F

Definition by means of two formulae, where the first formula is valid for values Ha lower than the section limit, while the
other formula is valid for values Ha higher than the section limit.

Example:  The curve  Q = section
1)

 A x (h+D)
B
 + C section

2)
 E x (h+Z)

F

Selection of the formula- A x (h+D)^B+C,  E. . .  substitution of the constants, and scrolling over the menu as in the previous
example. From the view of access to adjustment, "Qa=f(Ha)", the unit is configured in factory to one of three states:

Qa    section     limit
+           10.0   cm

mez hladiny Ha, dělící rozsah veličiny Ha na nižší sekci 1) a vyšší sekci 2)
přepočet hladiny na průtok pak může probíhat v každé sekci dle jiných konstant

nastavení - SHIFT, UP nebo DOWN

NEXT

ENTER
Level limit for switching between formulas.
Setting:  SHIFT, UP or DOWN.

Interpretation:  if  Ha < Qa_section_limit   then   Qa is calculated by the first formula  else  by the second formula

UP

DOWN

****   MAIN   ****

NEXT

Range  for     Qa
1  m3 / s

ENTER

Qa    function
Axh^B+Ex(h+Z)^F

Aa        1.9890     e-01
*

*

*

*

*

*

Qa=f(Ha)            >

Ba        1.5640

Axh^B
Ax(h+D)^B+C

Axh^B+Ex(h+Z)^F

Axh^B, Ex(h+Z)^F
Ax(h+D)^B+C+Ex ..

Ax(h+D)^B+C, E ..

UP nebo DOWN

ENTER

10
3

1
0.3

0.1
0.03

0.01
0.003

Range for Qa- rozsah průtoku pro kanál "a" : tuto veličinu nutno nastavit dříve, než kterékoliv jiné veličiny
související s okamžitým průtokem resp. s proteklým množstvím !!  [ m3 / s ]

konstanta A (násobitel), rozsah 0.0001  e-02 do 9.9999 e+00    [m3 / s, m]
B mocnitel , rozsah 0.0000 do 3.0000   [ m3 / s, m ]

kontrola nastavené konzumční křivky (včetně potlačení při nízké hladině - Hsupp)
nastavení - SHIFT, UP nebo DOWN

Ha => Qa-

Ba-
Aa-

* *

o

o

Qa function- výběr vzorce

UP nebo DOWN

*

*

*

*

*

*

Ea      2.4000    e+00
Fa      1.5000

Za     -         056.0  cm

Ha   +             10.0  cm
Qa                  5.4    l/s

konstanta E (násobitel), rozsah 0.0001  e-02 do 9.9999 e+00    [m3 / s, m ]Ea
Fa F mocnitel, rozsah 0.0000 do 3.0000   [m3 / s, m ]
Za konstanta Z (posuv hladiny) vjednotkách nastavených ve ´Formats "a" , včetně znaménka

závorky uvedené ve výrazech představují zároveň funkci "omezení na nezáporné hodnoty" :
vyjde-li vyčíslením závorky záporná hodnota, nahradí se nulou

WARNING:  Range for Qa must be set before setting all other values associated with flow or
total volume for channel „a“ !!!

Range for Qa flow range for channel „a“, see warning above !!!

Qa function formula(s) selection; parentheses are equipped with AutoPositive function – negative
expression values inside parentheses are automatically converted to zero !!

Aa, Ea coefficients,  from  0.0001 e-02  to  9.9999 e+01  [m3/s; m]
Ba, Fa exponents,  from 0.0000  to  3.0000
Za additive constant, with sign (unit according to MAIN \ Format „a“)

Ha => Qa Qa=f(Ha) calculator (including Hsupp.a) for checking of formula and constants.

For setting all parameters (including Ha for calculator) use SHIFT, UP and DOWN keys.

**** MAIN **** **** MAIN **** **** MAIN ****
Qa = f(Ha) Qa = f(Ha) Qa = f(Ha)> r #

možnost čtení a nastavení veličin možnost čtení veličin přístup uzavřenRead and write configuration. Read only configuration. No access configuration.
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Qa = f (Hb) -selects the formula for the curve and sets the constants in the formula:
The setting is carried out in the same way as for the channel "a". The producer can also deny any access to writing/reading the
data.

Display - time parameters to display individual variables (time to display height, flow and operational time):

Example:  The block diagram describes the display behaviour in  the S + Q mode for the above-described setting after
connection to power.

Formats "a" -  the format displays the individual variables, units and the number of significant digits:

Formats " b" - the format displays the individual variables, units and the number of significant digits:
The setting is carried out in the same way as for the channel "a".

UP

DOWN

****   MAIN   ****

NEXT

ENTER

*

*

*

*

*

*

Formats "a"     >

UP nebo DOWN

ENTER

o

Format  Ha - výška hladiny, zobrazení na  3 nebo 4 platné číslice, 3 volitelné jednotky
Format  Qa - okamžitý průtok, zobrazení na  3 nebo 4 platné číslice, 3 volitelné jednotky

nastavení - SHIFT, UP nebo DOWN

* *

Format  Ha
# # #     cm

Format  Qa
# # #            l / s

Ha    +      35.0  cm
Qa              45.6  l / s

Format   Sa            : 10
0000150    m3

o # # #   m3 / s
# # # #  m3 / s

# # #  l / s
# # # #  l / s

# # #  m3 / h
# # # #  m3 / h

# # #      m
# # # #  m

# # #  cm
# # # #  cm

# # #  mm
# # # #  mm

: 1
: 10

: 100

o

*

ENTER

Ha => Qa - kontrolní zobrazení Ha, Qa ve zvoleném formátu, kontrola konzumční křivky
Format  Sa - nastavuje se dělící poměr děliče předřazeného internímu počitadlu (pozice desetinné tečky v  Sa)

Format Ha level format for channel „a“:  adjusting 3 or 4 significant digits and unit (m, cm, mm).
Format Qa flow format for channel „a“:  adjusting 3 or 4 significant digits and unit (m3/s,  l/s, m3/h).
Format Sa decimal point of total volume counter [m3] for channel „a“ (front end divider ratio: 1, 10 or 100).
Ha => Qa Qa=f(Ha) calculator (including Hsupp.a) as level and flow format demo.

For setting use:  SHIFT, UP or DOWN.

SMART  MQU  -  1.25

(C)     ELA  2000
S        0000150    m3
Q                    4.55  l/s

H   -             10,0  cm
Re   0000         F   00-0

10  s 3  snebo  NEXTpo zapnutí  3  s       After start-up power, in 3 s                within 10 s by pressing NEXT               within 3 s

UP

DOWN

****   MAIN   ****

NEXT

Display    seguence
Q , H .

ENTER

Times   1 - 2 - 3 - 4
10 - 03 - 10 - 03  s *

*

*

*

*

*

Display     >

H .
Ha ,Hb .

Q ,H .

Q ,Ha ,  Hb , Hb /Ha
Qa ,Ha ,    Qb ,Hb .

UP nebo DOWN

ENTER

o

Display seguence - výběr zobrazovaných veličin, posloupnost zobrazení
Hb / Ha - průtokoměr s druhou sondou určenou pro kontrolu zaplavení na odtoku

Times 1-2-3-4  - doba trvání jednotlivých zobrazení na displeji  ( 0 znamená trvalé zobrazení )      (  0  až  60  s )
Refresh  period - perioda aktualizace veličin na displeji  ( Ha, Hb ... )     (  0.1  až  15  s )

nastavení - SHIFT, UP nebo DOWN

00.5  s
Refresh     period

H-item  mode
H+Re+F

* *

H-item  mode - režim zobrazení položky H: T+H - doba chodu průtokoměru + výška H (jen serie MQU SMART),
nebo H+Re+F - výška H + sepnutí relé Re + porucha čidla F

o

ENTER

T+H

H+Re+F

Display sequence display sequence selection for measurement mode (S+Q mode) - flow value (Q, Qa resp. Qb)
is displayed with respective total volume counter (S, Sa resp. Sb).

H-item mode level value (H, Ha, Hb) is displayed:  in T+H mode … with operating time for respective
channel, in H+Re+F mode … with status of relays, failure timer and failure flag.

Times single screens can be automatically switched around of selected display sequence according to
adjusted time values (1 to 60 s); for 0 (zero) value switching time is equal to infinity.

Refresh period period for refreshing of displayed values (0.1 to 15 s).

For setting use:  SHIFT, UP or DOWN.
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Pulse out "a" - channel "a" pulse output, total volume per 1 pulse, pulse width:

Pulse out " b" - channel "b" pulse output, total volume per 1 pulse, pulse width:
The setting is carried out in the same way as for the channel "a".

Comparators –level and flow comparators with 4 modes, static and pulse operation available:

Caution: In addition to the setting of the variables shown in this chart, it is necessary to set the relay to the "Comparator  1
to 4 " mode. Otherwise the comparator has no effect on flowmeter outputs.

UP

DOWN

****   MAIN   ****

NEXT

Pulse range             :100
1  m3

ENTER

Pulse width            " a "
0.50   s *

*

*

*

Pulse out "a"            >

nastaveni - UP nebo DOWN

dělící poměr pro ext.počitadlo ( :1 , :10 , :100 )
dělícím poměrem (a současně rozsahem okamžitého průtoku) 
je dáno proteklé množství na 1puls (zobrazeno na dolním řádku).

šířka výstupního pulsu pro externí počitadlo (0 až 2.5 s)
nastavení -  SHIFT, UP nebo DOWN

UPOZORNĚNÍ:Kromě nastavení veličin"Pulse range"
a "Pulse width" nutno ještě nastavit relé 1 nebo 2 na 
režim "Pulse output 'a' " resp. "Pulse output ' b' ".

Total volume per 1 pulse for outputs to external counter.
Three possibilities according to range for Qa (for example 10 l,
100 l, 1 m3).
Setting:  UP or DOWN.

Pulse width to external counter (0.01 to 2.50 s).
Setting:  SHIFT, UP or DOWN.

CAUTION: For activation respective output it is
necessary to set Relay 1 and/or Relay 2 to Pulse
output “a” and/or Pulse output “b“ mode.

UP

DOWN

****   MAIN   ****

NEXT

Comp mode            [1]
Hysteresis,      pos.

ENTER

Value  switch        [1]
Ha

Low  level           [1]
*

*

*

*

*

*

Comparators            >

+          10.0   cm

UP nebo DOWN

ENTER

nastavení - SHIFT, UP nebo DOWN

* *

o

o

UP nebo 

*

*

*

*

*

*

High  level            [1]
+    12.0   cm

Comp   delay          [1]

Comp   pulse           [1]
000   s             (static)

***  COMP  ***
Comparator 1 >

*** COMP ***
Comparator  2 >

*** COMP ***
Comparator 3 >

*** COMP ***
Comparator 4 >

UP nebo
DOWN NEXT

Hysteresis,   pos.
Hysteresis,  neg.

Band switch pos.
Band switch neg.

Ha
Hb

Qa
Qb

001  s
DOWN

Comp mode-Hysteresis,pos.:
hysterezní spínač pozitivní; spíná při překročení horní úrovně,vypíná při snížení pod dolní úroveň.
Comp mode-Hysteresis,neg.:
hysterezní spínač negativní; spíná při snížení pod dolní úroveň,vypíná při překročení horní úrovně.
Comp mode-Band switch pos.:
pásmový spínač pozitivní, je sepnut,nachází-li se veličina uvnitř intervalu vymezeného oběma nastavenými úrovněmi.
Comp mode-Band switch neg.:
pásmový spínač negativní, je sepnut,nachází-li se veličina mimo interval vymezený oběma nastavenými úrovněmi.
k vypnutí komparátoru dojde též v případě vypršení doby "Comp pulse" v pulsním režimu.

Value switch- volba veličiny komparované s nastavenými úrovněmi. (Ha, Hb, Qa, Qb).

Low level- dolní úroveň (rozsah dle dané veličiny, včetně znaménka).
High level- horní úroveň (rozsah dle dané veličiny, včetně znaménka).
Compar delay- zpoždění : k sepnutí nebo vypnutí komparátoru dojde až po nastaveném čase (1 až 250 s)

při splnění podmínek "Comp mode".
Comp pulse- pulsní režim: stav sepnutí je omezen na nastavenou dobu (1 až 250 s), hodnota 0 s  = 

statický režim: stav sepnutí není časově omezen.

nastavení UP nebo DOWN

Comp mode:   *)
   Hysteresis, positive: on - above high level, off - below low level.

   Hysteresis, negative: on - below low level, off - above high level.

   Band switch positive: on state - inside the interval specified by both preset levels.

   Band switch negative: on state - outside the interval specified by both preset levels.

   *)   Comparator is switched off even if Comp pulse time is elapsed (see respective description below).

Value switch: selecting the quantity compared with both preset levels (Q, +Q, /Q/).
Low level: low level (see Comp mode).
High level: high level (see Comp mode).
Comp delay: on/off comparator status change is done while Comp mode conditions are met for at

least this time (Comp delay) continuously. Can be set from 1 to 250 sec.
Comp pulse: if Comp pulse is set from 1 to 250 sec. then on state is timely limited by this time.

Otherwise: if Comp pulse is set to 0 s (static mode) then on state is timely unlimited.

Moving inside COMP menu: UP or DOWN.  Setting: SHIFT, UP or DOWN.
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Instruction for adjustment -  detailed menu description:

Flood check - checking of flood status at flume outlet according to the Hb/Ha level ratio:
This function is only used at the unit which is provided with the second sensor for checking the outlet level (Hb).

Failure - failure delay and failure hold time:

These values are valid for both channels together.
If channel “a” or/and channel “b” sensor sends to control unit bad input values (points), then failure status on respective
channel(s) occurs. After restoration the normal input values failure status of channel(s) is finished.
During failure status on respective channel(s) level value and flow value are forced to zero.
Failure status control algorithm is dependent of following parameters:

UP

DOWN

****   MAIN   ****

NEXT

Flood       mode
on.

ENTER

Ha   treshold
003.0  cm

Hb    treshold
*

*

*

*

*

*

Flood  check            >

002.0  cm

UP nebo DOWN

ENTER

* *

o

*

*

*

*

*

*

Hb / Ha. low
0.600

Hb / Ha.high

Flood      delay
001  s

on.
off.

0.700

Flood mode - zapnutí režimu kontroly záplavy na odtoku.
Ha  treshold - úroveň od které bude působit režim "záplava"      Ha  > Ha_treshold  typicky  3 cm.
Hb  treshold - úroveň od které bude působit režim "záplava"      Hb  > Hb_treshold  typicky  2 cm.

v jednotkách nastavených ve " Formats", včetně znaménka.
Hb/Ha.low - dolní poměr zaplavení  Hb/Ha  <  Hb/Ha.low - stav "záplava" se ukončí po čase Flood delay.
Hb/Ha.high - horní poměr zaplavení Hb/Ha  >  Hb/Ha.high - stav "záplava" nastane po čase Flood delay.

rozsah nastavení  0.000  až  2.000  (typické nastavení  0.6 a  0.7).

Flood delay - zpoždění při přechodu do nebo ze stavu "záplava"  ( 1  až 250 s ).

nastavení - Up nebo DOWN

nastavení - SHIFT, UP nebo DOWN
Při stavu "záplava" je blokován okamžitý průtok i sumarizace proteklého množství,
je možné tento stav také indikovat pomocí relé (1 až 4) v nabídce  Relays  funkcí "Flood alarm".

Flood mode can be on/off  - for enable/disable of flood checking function
Ha threshold if   Ha < Ha_threshold   then   flood checking function is blocked (typically 3 cm)
Hb threshold if   Hb < Hb_threshold   then  flood checking function is blocked (typically 2 cm)
Hb/Ha.low if   Hb/Ha < Hb/Ha.low  then   flood status is finished (typically 0.600)
Hb/Ha.high if   Hb/Ha > Hb/Ha.high  then   flood status is started (typically 0.700)
Flood delay delay for starting and finishing of flood status

Comments: Hb/Ha.low and Hb/Ha.high limit pair provides hysteresis control of flood status.
If  flood status is active  then   flow value is forced to zero  else  flow is calculated normally.

Setting:  SHIFT, UP or DOWN.

UP or DOWN

UP

DOWN

****   MAIN   ****

NEXT

Failure  delay
10  s

ENTER

Fail.  hold  time
10   s

GBP   ratio
*

*

*

*

*

*

Failure    >

1 : 8

zpoždění přechodu kanálu do poruchového stavu  ( 1 až 30 s )

tento čas je zkrácen dle nastaveného poměru  GSB 

zpoždění návratu kanálu do bezporuchového stavu (1 až 30 s )

mezní poměr správných a chybných odezev,který je považován
ještě za bezchybný stav kanálu . ( 1 : 1 až 1 : 9 )

nastavení - SHIFT, UP nebo DOWN

pokud ze sondy přicházejí jen chybné odezvy

pokud ze sondy přicházejí jen správné odezvy

Pro jiné případy než, že jsou přijímány správné i chybné odezvy, prodlužují se časy Failure delay a Failure hold time.
Jestliže se poměr správných a chybných odezev blíží k hodnotě GSB, oba časy se blíží k nekonečnu.

 Failure status delay (1 to 30 sec.) for continuous failure.

Failure status hold time (1 to 30 sec.) for continuous
stream of correct points (input values) from sensor.

Good-to-Bad-Points (input values) ratio limit (1:1 to 1:9).

Setting:  SHIFT, UP or DOWN.

For mixed stream (good and bad points) of input values failure status delay is increased and failure status hold time is
decreased, always according to adjusted GBP ratio parameter.
If ratio between good and bad points is less than adjusted GBP ratio then real failure status delay is equal to infinity.
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Instruction for adjustment -  detailed menu description:

Relays - assigns the functions for the relays 1 to 4, pulse output "a"  and " b", comparators 1- 4, channel failure "a", "b","a+b"
and flood:

Analog out  1 - assigns output values, output range, nominal current and current range extension:

Analog out  2 - assigns output values, output range, nominal current, and current range extension:

The setting is carried out in the same way as for  Analog out  1.

UP

DOWN

****   MAIN   ****

NEXT

Value  switch      [1]
Qa

ENTER

Min.  value        [1]
+            0.00   l/s

Max.  value        [1]
*

*

*

*

*

*

Analog  out  1            >

+              100 l/s

UP nebo DOWN

ENTER

Value switch- výběr výstupní veličiny  (Qa, Qb, Ha, Hb ).

max.hodnota veličiny: přísluší max. proudu   (při "Prog.negative" min. proudu).

(avšak jinak libovolně) transformovat na vybraný proudový interval , ať už normovaný nebo obecně zvolený  v

nastavení - SHIFT, UP nebo DOWN

I. nominal-

Max. value -

* *

o

o

Min. value- min.hodnota veličiny:  přísluší  min.proudu  (při "Prog.negative"  max. proudu).

UP nebo DOWN

*

*

*

*

*

*

I . nominal         [1]
0  -  20  mA

I  .  minimal         [1]

I  .  maximal          [1]
+   20.00  mA

proudový rozsah dle normy; Prog.positive ( negative) - proudový rozsah podle I.minimal , I.maximal.
I . minimal -
I . maximal -

minimální hodnota proudu
maximální hodnota proudu.

Toto řízení proudového výstupu umožňuje vybrat pro výstup jakýkoli subinterval dané veličiny a tento lineárně

platí pouze pro režimy "Prog.positive ( negative)"

+   00.00   mA

Qa
Qb

Ha
Hb

0 - 20  mA
4 - 20  mA

0 - 5  mA
0 - 10  mA
Prog.positive

Prog.  negative

o

0  až  200  %  rozsahu  veličiny

rozmezí -30 mA až + 30 mA . 

Value switch selection of value for current output (Qa, Qb, Ha, Hb).
Min. value value for minimal current (in „Prog. negative“ mode value for maximal current).
Max. value value for maximal current (in „Prog. negative“ mode value for minimal current).

I.nominal a) nominal output current range (0-20 mA, 4-20 mA, 0-5 mA or 0-10 mA),
b) for „Prog. positive“ and „Prog. negative“ mode output current range is adjustable.

I.minimal minimal current for „Prog. positive“ and „Prog. negative“ mode.   *)
I.maximal maximal current for „Prog. positive“ and „Prog. negative“ mode.   *)

*) These parameters can be set within bipolar current range (-30 to +30 mA). But real output current may be
restricted by hardware within unipolar area (0 to + 30 mA).

For setting of these parameters use SHIFT, UP or DOWN.

UP or DOWN

UP or DOWN

UP

DOWN

****   MAIN   ****

NEXT *

*

*

*

*

*

Relays     >

UP nebo  
*

Relay        1

Off
Relay       2

Relay      3
Off

Relay     4
Off

o

*

ENTER

Comparator  1

Comparator  1

Comparator  2
Comparator  3

Comparator  4
Flood  alarm

Failure  "a"
Failure " b"

Failure "a + b"

Off

Pulse output "a"
Pulse output " b"o

o

o

DOWN

Relay 3 , 4 - neobsahuje tuto nabídku without pulse modes
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Instructions for adjustment  - detailed menu description:

RS  485 - parameters of communication port in ELA-1 format (valid for RS 232C standard too)

Manual output - manual control of relays 1, 2, 3 and  4, current output - entered directly in mA:

Date, time - sets the date and time:

Hardware - the parameter intended only for adjustment in factory:

Password – controls an access into service mode (MAIN menu), for details see page 11:

Version – device type and software version.

UP
DOWNHardware            >

****  MAIN  **** NEXT Refresh    PPI        

0.25  s
ENTER

UP
DOWNVersion            >

****  MAIN  **** NEXT SMART  MQU  -  1.25       

(C)  ELA     2000
ENTER

Date                   27.03.97

Time                  12:03:13

UP

DOWN

****  MAIN  ****
Date, time            >

NEXT
*

ENTER

nastavení - SHIFT, UP nebo DOWN

čas se zastaví a dvojčíslí začne blikat
nastavení je zahájeno až po stlačení NEXT na dobu  > 3sIn order to stop date/time and open the date/time setting
press NEXT again for at least 3 sec.
Set date/time value using SHIFT, UP or DOWN keys.
Press NEXT, then date/time will start again.

Password

0145

UP

DOWN

****  MAIN  ****
Password            >

NEXT
*

ENTER

nastavení - SHIFT, UP nebo DOWN
hodnota 0000  znamená vypnutí hesla  (0000 až 9999)If Password is equal to 0000 then service mode (MAIN

menu) can be freely entered from menu RUN.
Factory setting is usually equal to last three digits of the
flowmeter serial number. For example if the serial
number is 97145 then default password value is 0145.

UP

DOWN

****   MAIN   ****

NEXT

Relay   1 .  . 4
0000

ENTER

Analog  output  1
+  00.00  mA

Analog  output  2
*

*

*

*

*

*

Manual output >

+  00.00  mA

relé se ovládají  SHIFT, UP nebo DOWN (relé 1 je vlevo)

na výstupu se objeví požadovaná hodnota proudu, přičemž proud

dtto.
nastavení - SHIFT, UP nebo DOWN

může mít i opačnou polaritu.  ( 0  až  30.00  mA )

0  =  vypnuto        1  =  zapnuto
Manual control of all relays („0“ .. off, „1“ .. on).

    Manual control of output current (-30 to +30 mA).
    This current output range can be restricted by hardware.

The same.  Setting:  SHIFT, UP or DOWN.

UP

DOWN

****   MAIN   ****

NEXT

Device     address
031

ENTER

Baud    rate
9600  Bd

R/T    timeout
*

*

*

*

*

*

RS  485            >

10.0   ms

UP nebo DOWN

ENTER

Device address-     adresa identifikující tento přístroj v síti  RS 485 ( 0 až 255 ) .

   délka meziblokové mezery pro blokovou synchronizaci   ( 0.0 až 70.0  ms ).
nastavení - SHIFT, UP nebo DOWN

R/T  timeout -

* *

o

Baud rate-     přenosová rychlost: asynchronní přenos (osm datových bitů, sudá parita, 1 stop-bit )-ELA formát.

*

*

*

*

trn   sta   adr.      cnt

timo    check
  DC     00-00

1200  Bd
2400  Bd

4800 Bd
9600  Bd

o

 0    00   0000     00 

150  Bd
300  Bd

600  Bd

28800  Bd

Skupina  "RS 485" obsahuje navíc dvě zobrazení určená pro interní potřeby výrobce.

UP or

Device address Device identification address (0 to 255). In order to have correct communication and data
acquisition process device address must be unique for any communication standard !!

Baud rate Typical and recommended value is 9600 Bd.
R/T timeout Block synchronization limit (0 to 70 ms). Recommended value for Baud rate of 9600 Bd is 10 ms.

Other screens are intended for producer service purposes. For setting use SHIFT, UP or DOWN keys.



Strana 28 (celkem 32)

ELA 2009

Example:
The U 0.7 (0 - 0.4 ) ultrasonic probe, which is intended for the installation above the measurement profile at a distance of  0.7
m from the bottom, was assembled at a distance of 0.65 m from the bottom. The display shows a level height of  + 5 cm for
zero level. Hence, it is necessary to correlate the monitoring of level height for the "a" channel in the following way:

dH, Hsupp - shift of the level and the critical height for flow suppression in the individual channels "a"and "b":

After this correlation, the flowmeter will show the zero level height Ha for zero flow.
This correlation must be done after sufficient flowmeter stabilization, i.e. within 20 to 30 minutes after the first switching on
provided that the measurement box is constructed in both longitudinal and lateral direction in the absolute plane. In case of an
unsuitable construction, these inaccuracies must be taken into account during correlation.

Example:
For flows above 100 litres/sec, it is necessary to close the relay at the SMART unit. Follow the instructions:

A relay from the Relays menu should be assigned to the adjusted comparator in the following way: Relay 1 to  Comparator 1.

The adjusted comparator including the assigned relay 1 will close if current flow exceeds 100 litres/sec with a preset delay of
10 sec. The closed relay 1 will open if flow reduces below 95 litres/sec with a delay of 10 sec.

The other correlations and adjustments of the SMART unit can be done in similar way according to the instructions for use.

* CAUTION: Troubleshooting in the electrical system can be performed only by a qualified person (see Regulations No.
50/1978 Coll. on The Qualification in Electrical Engineering).

UP

DOWN

****   MAIN   ****

NEXT

Comp mode            [1]
Hysteresis,      pos.

ENTER

Value  switch        [1]
Qa

Low  level           [1]
*

*

*

*

*

*

Comparators            >

+          95.0   l/s

UP nebo DOWN

ENTER

* *

o

o

UP nebo 

*

*

*

*

*

*

High  level            [1]
+    100.0   l/s

Comp   delay          [1]

Comp   pulse           [1]
000   s             (static)

***  COMP  ***
Comparator 1 >

*** COMP ***
Comparator  2 >

*** COMP ***
Comparator 3 >

*** COMP ***
Comparator 4 >

UP nebo
DOWN NEXT

Hysteresis,   pos.
Hysteresis,  neg.

Band switch pos.
Band switch neg.

Ha
Hb

Qa
Qb

010  s
DOWN

Comp mode-Hysteresis,pos.:
hysterezní spínač pozitivní; spíná při překročení horní úrovně, vypíná při snížení pod dolní úroveň.
Value switch- volba veličiny komparované s nastavenými úrovněmi. (Ha, Hb, Qa, Qb).
Low level- dolní úroveň (rozsah dle dané veličiny, včetně znaménka).
High level- horní úroveň (rozsah dle dané veličiny, včetně znaménka).
Compar delay- zpoždění : k sepnutí nebo vypnutí komparátoru dojde až po nastaveném čase (1 až 250s)

při splnění podmínek "Comp mode".

Comp mode: Hysteresis, positive:  switch on - above high limit, switch off - below low limit.
Value switch: Comparison between Qa and constants (flow-comparator).
Low level: Switch off limit:  95 l/s.
High level: Switch on limit:  100 l/s.
Comp delay: Comparator status changes are done with delay of 10 s.
Comp pulse: Zero value means that comparator on state is not limited in time.

UP

DOWN

****   MAIN   ****

NEXT

dH.a
-             5.0    cm

ENTER

dH.b
+        0.0      cm

Hsupp.a
+          3.0    cm

Hsupp.b
+        0.0    cm

*

*

*

*

*

*

*

*

dH,  Hsupp ..            >

nastavení - SHIFT, UP nebo DOWN
vstupní korekce výšky hladiny kanál "a" - rozsah Ha

 kanál " b"neobsazen

mez potlačení průtoku kanál "a" - rozsah Ha 
Ha < Hsupp => Qa = 0
nastavení - SHIFT, UP nebo DOWN

 kanál " b"neobsazen standartně  3 cm

Input correction value for channel „a“:   - 5.0 cm .

Channel „b“ is not used.

Level limit for low flow suppression:
if Ha (measured level value of channel „a“) is
less than Hsupp.a then Qa ( flow value of
channel „a“) is forced to zero.
Typical Hsupp.a value for flumes is 3 cm .

Channel „b“ is not used.
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Smart MQU Data Acquisition Software provides following support for MQU 99 ultrasonic flowmeters for measuring
profiles (1 or 2 channels per flowmeter):

Online monitoring  ► of status and main measured values (current flow, total volume
counters and operating time of both channels, …) of connected
flowmeters, see Transfer panel

Statistic data transfer  ► from flowmeters to PC database file, see Transfer panel

Statistic data outputs  ► from PC database file to PC display, printer or to exporting CSV files,
see Statistics and Flow panels

TRANSFER  PANEL

Statistic data transfer

Transfer panel serves for statistic data transfer from flowmeters statistics memory to PC database file, which is
accessed by Statistics and Flow panels for displaying, printing and exporting process.

Online monitoring

Other function of this panel is online monitoring of status indicators and main measured values (for one or two
flowmeter channels):

 Measuring: “Measuring process active” indicator
 Fail A or B: “Sensor failure at respective channel” indicator
 Ha, Hb: Level in this time in cm
 Qa, Qb: Flow in this time, in l/s
 Sa, Sb: Total flow volume in m3

 Ta, Tb: Operating time in h (hours)
 Relay 1 to 4: Relay status indicators

STATISTICS  PANEL

This panel serves for managing the output functions of following statistic values (for selected flowmeter and its
channel A or B):

 Measuring [h] operating time (for tables only)
 S [m3] total flow volume

Output function are started by following keys:

 Show Displaying of graphs and tables
 Print Printing of graphs and tables
 Export Exporting to CSV format files (for EXCEL or other software)

Graphs, tables and exporting files are organized in time slices, according to time slice switch alternatives:

Month / Day / Hour.

Every table line includes day of week, date, time and two above listed values for respective time slice. Below any
output table culumn sum values are added.

Smart MQU - Data Acquisition Software
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FLOW  PANEL
This panel serves for managing the output functions about Q(t) record (exactly: 5-minute arithmetic mean values of
flow). Output functions and keys are the same as at Statistics panel.

Recommended PC configuration (at least):
 PC Pentium 133, 64 MB RAM, 100 MB hard disc free space
 Windows 98 SE operating system
 Internet Explorer 5.5
 Communication port: COM (RS 232C or RS 485) port or USB (1.1 or 2.0) port
 Virtual port driver, while using USB port
 Respective connecting cable and/or line converter for correct connection between PC communication

port and flowmeter interface, which may be of RS 232C or RS 485 standard - see Smart MQU User
Manual for details about converter type and settings

Language List
When starting the Smart MQU Data Acquisition Software user can choose among following languages: English,
Czech, French, German and Spanish.
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TROUBLESHOOTING - List of symptoms, causes and remedies during operation
SYMPTOM CAUSE REMEDY

Blind display  - operation signalling sensor
does not light - "A" (red), and/or "B" (green)

Power supply not connected Check power supply source and line fuse inside
the unit, contact the producer's service*

Device does not measure - level height is 0,
flow 0, signalling of failure "F" (page 16 in
the User's Guide) on the display, the
operation signalling sensor does not light -
"A" (red), and/or "B" (green)

1) Sensor not connected 2) Level
monitored out of the probe range
3) Thick foam layer at the
measured level
4) Deposit on the sensor face
after flooding 5) Sensor failure

1) Check the sensor - reader connection 2) Check
the correct sensor position from the bottom, an
obstacle under the sensor  3) Locate a standard
foam separator upstream the point being
monitored  4) Clean the sensor 5) Restart the
device, and contact the producer's service*

Improper reading on the display, message
"Error"

1) Strong line voltage
interference - not complying
with the CZ standards, 2) 230
VAC power supply out of
tolerance 3) Internal failure

1) Check if electrical appliances in the vicinity are
provided with the EMC-CZ certificate, eliminate
any interference source 2) Measure  line voltage -
eliminate the cause 3) Restart the appliance, and
contact the producer *

The data on the display does not change,
while the level in the measurement box is
changing.

1) The monitoring probe
evaluates improper reflection, for
example, from wall,
constructional elements, material
deposits 2) Very thick foam
layer on the surface

1) Check the correct probe bearing, free space
below the sensor, remove deposit on walls 2)
Locate the foam separator upstream the point
being monitored.

Display shows a correct level height in the
full range, the reading of current flow is not
real; if flow reduces below a certain
minimum height, the sensor will indicate
zero reading .

1) Incorrect conversion curve
entered in the device, the
measurement box does not
comply with the assembly
regulations
2) Incorrect parameter entered in
the device menu

1) Check the conversion curve "Qa = f(Ha) " - (see
pages 14 - 15 in the User's Guide), check the
function and operation in the measurement point
by an expert 2) Check the parameter "dH, Hsupp ..
"  being entered - (see page 13 in the User's
Guide), i.e. the standard setting for the boxes = 3
cm, for  MPH = 0.5cm

Display shows a constant difference of the
monitored level height in the full range

1)Assembly distance of the
probe from the bottom changed
2) Incorrect parameter entered in
the device menu

1) Check the assembly distance from the
measurement profile bottom, for example: the
sensor ASU 0.5 (0÷0.4) has the assembly distance
of 0.5 m from the bottom and the measurement
range of 0÷0.4m   2) Verify the difference
parameter "dH, Hsupp.. " entered  (see  page 13 in
the User's Guide).

Error in level height measurement is
remarkably increasing with an increasing
distance from the resonator.

The atmosphere is not
homogeneous

Set correctly the parameter "dH, Hsupp"
 (see page 13 in the User's Guide) at the lower
level

Reading fluctuates Strong ripple of the surface
monitored, liquid stirring below
the sensor

Check the setting of the parameter "FILTER"
 (see page 13 in the User's Guide), typical setting:
"Xa.filt = 0990; Xa.step = 0001"

Reading is changing slowly Level height is changing faster
than the preset filtration constant

Check the parameter setting "FILTER"
(see page 13 in the User's Guide), typical setting
for faster operation: "Xa.filt=1990; Xa.step =
0011"

Unstable flow and level height
measurements

1) Electrical interference 2)
Power supply failure at the
sensor 3) Sensor/reader  failure

1) Check, if the electrical appliances are provided
with the EMC-CZ certificate, eliminate power
supply source interference, use a shielded cable for
the sensor - reader connection 2) Measure power
supply voltage directly on the sensor  (DC =
11÷15 V) 3) Restart the device, and contact the
producer*

Flow measurement will stop at the upper
level of the open box range, reading is
constant even for increasing flow

The level monitored reaches the
"dead resonator area "

Relocate the sensor to the higher position above
the bottom so that the "dead area" does not affect
the level measured

Minimum distances of the monitored levels:
Sensor                            Min. distance [ m ]
ASU 0.5                                     0.1
ASU 0.6 ÷ 2                               0.2
ASU 4                                        0.5
ASU 6                                        0.8

* CAUTION: Troubleshooting in the electrical system can be performed only by a qualified person (see Regulations No.
50/1978 Coll. on The Qualification in Electrical Engineering).
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PAGE NAME PARAMETER
13 dH.a
13 dH.b
13 Hsupp.a
13 Hsupp.b
13 Xa.filt
13 Xb.filt
13 Xa.step
13 Xb.step

14, 15 Q=f (Ha)

14, 15 Q=f (Hb)

16 Display

16 Formats "a"
16 Formats "b"
17 Pulse out "a"
17 Pulse out "b"
17 Comparator 1

17 Comparator 2

17 Comparator 3

17 Comparator 4

18 Flood check
18 Failure
19 Relays

19 Analog out 1
19 Analog out 2
20 RS 485
20 Date, time
20 Hardware In factory
20 Password
20 Version In factory




