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Basic user description:

The SMHU unit is an ultrasonic level gauge intended for continuous liquid level measurements. The level gauge
measures the level height H, and/or it is used for calculation of current liquid volume in a tank. The unit is also provided
with a number of output, control and statistic functions.

The SMHU level gauge consists of one reader and one or two ultrasonic probes. This unit has single-channel
configuration (one measured level) or double-channel configuration (two measured levels). The principle of measurement
isidentical for both types. For smplicity, a brief description for the single-channel unit follows.

M easurement functions

The SMHU unit measures a level height H by means of the ultrasonic probe. Based on the level measured, the unit
calculates current volume V. The curve of V =f (H) isentered in the unit as aformula.

Output and control functions

Relay outputs: comparator for variables V and H, probe failure alarms.

Analog outputs: H or V (0-20, 4-20, 0-5, 0-10, .. mA)

Serial link: statistical datatransmission to PC
RS 232C for portable PC upto10m
R$485 for desktop PC up to hundreds metres.

Statistical level gauge functions

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

a) 5-minute averages of level height H.

b) Total operational run of the level gaugein hours

¢) Total operational run of the level gauge in days

d) Total operational run of the level gauge in months.

Two-month records are available.

The statistical data can be viewed on the level gauge 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 AQA-ELA
Brno software.
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Technical conditions:

The technical conditions are intended for the set that measures liquid level height based on the ultrasonic principle of
level monitoring in liquid. 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
terminated in the probe terminal box and the unit.

Controller: servesfor modification and eval uation 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 ultrasonic waves and parameter evaluation 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
reguire any special building and constructional modifications of the profiles being measured.

The probeisinstalled above the profile being measured.

Level height accuracy which is given in the technical conditions includes the error resulting from the level measurement
and the data conversion from the curve, however, thiserror does not imply any error of measurement profile.

The measurement quality can be affected by very thick surface foam.

The unit operates with external power supply of 230 VAC, 50 Hz, 20 VA, and the ultrasonic unit is supplied from the
controller.

Specifications:

M easuring probe

Level measurement upto 2 m

M easurement range 0-40,0-180cm

Level measurement upto 4 m

M easurement range 0-350cm

Level measurement upto 8 m

M easurement range 0- 750cm

Level measurement up tol0 m

M easurement range 0-950cm

Emission angle 8

M easurement accuracy 0.8 % of full scale

Temperature coefficient +/-0.03%/°C

Ambient temperature -20°Cto 60°C

Electrical protection IP 68

Power supply from controller, current consumption <110 mA
Weight 1.0-1.8kg

Probe arrangement POLYPROPYLENE (PP) - integra unit with a4 m long fixed

cable, terminated free wire
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Specifications:
Controller -
Display

Accuracy of level measurement

Data archiving
Inputs
Outputs
analog active
pulse
binary
data

Ambient temperature
Electrical protection

Power supply

Measurement start

M easurement value filtration
Dimensions

Weight
Connecting cable

Probe distance
Terminals

Installation and operation:

LCD, 2x 16 digits, back illumination
0.8 % of full scale

2-month old data (current and previous month)
Galvanically separated, for one and/or two ultrasonic probes

standardized 0-20, 4-20, 0-5, 0-10 mA, or selected from -30.00 to
+30.00 mA, 400 Ohms, reversing of polarity protection and 3" stage
overvoltage protection

programmable number of pulsedlitre, pulses/nt, further seein
instructions for use

4 relays (minimum, maximum, failure, etc.) non-inductive load
3A/25VAC, VDC

RS 485, 232 C, selectable baud rate - specia protocol

-20to+50°C

IP 65

230 VAC +10/ -15 %, 50 Hz, 10 VA, 3" stage overvoltage protection
Programmable

Digital

hx w x d =300 x 210 x 100 mm for Series 95; 185 x 137 x 113 mm
for Series99

45kg- Series95; 1.4kg- Series99

copper 3x 0.5- 1 mm?, shielded cable recommended for high
interference

upto 500 m

3-5pcs. PG 11

The final installation, commissioning and programming of the internal (non-user) parameters should be performed by the
producer s service team, or by the workerswho 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 ingtallation and storage with 230 VAC 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.

Level gauge 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 level gauge 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 - M easuring probe (one or two)
Probe clamp - if ordered
Controller

Connecting cable - if ordered

Accompanying technical and commercial documentation
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Converter terminal block  SERIES 99
(relays1to4dinide)

probe A probeB relay1l relay 3

1/2/3]|6|7 8| |111213 3132\33 P 030mA
‘ ‘ ‘ I I I I I
| out A loutB]|relay2 relay4 230V /50H
4|5 9 lO\ 2122\23 4142143 LN |PE
i e |
| I E—
+ onpo1|[ 1 [2lenpd 13 a
activ || DY | blue Igrey| | [relay1 4 1 2 3 |230V
forced O @ ® O AC,DC 25V/max. 3A||50 Hz
current sonda A_U Volt free contacts |20 VA
max. Gi 7f‘bND1 i8 RxD GND2 B A
300 Ohm || PUT | piye |9r€Y TxD
for 30 mA|| Ple |brown
sonda B_U RS 232 C * RS 485
NOTE:
For the probes Series NU, terminal block connection is changed:
land 6 = brown <+
2and 7 = yellow + blue
3and 8 =green
* These outputs are provided only if ordered <
Converter installation dimensions SERIES 99
160 115
J‘Bo Om! = o o \ h_ )
far 10 e
g
<
| - LN
@)
™~
T u

1100, §

[ ¥ 1




|ARKON flow systems MHU manual |

Probe dimensions; Recommendationsfor installation:

NU The PU, NU series ultrasonic probes can be assembled above
290 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
e cable design makes it possible to suspend the probe along the
9 [ | .. 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
o kept free, at least with 10 percent reserve.

58

G2 1/2

60

130

The set for probeinstallation:
(only if ordered)

M easurement range ﬁ Radiation angle
0,0m I

1 bracket:
I A
05m !
80
y PP M
4m
2 dowels, 10 mm NYLON: L] 6m
PUPUPU|PU
61411215
0| 0] 00
_ 00|l Ol0
2 combined screws ololl o
Identification and installation of the PU, NU series
SENsOrs:
Sensor identification example:
2 diding screws for probe fixation: APU 12 (01)

oller MQU 95, 99 (channel A B)
ultrasonic probe)

distance from the bottom [ m ]

rement range from the bottom [ m ]

4 M8 nuts, 4 washers and 1 bracket blind plug

6



|ARKON flow systems MHU manual |

| nstructions for use

Device keyboard

RESET: resetting adjusted number

g 3
(~ R 4 N
UP DOWN
setting "upwards" setting "downwards"
. ) . J
1
) (~ N
SHI FT NEXT ESCAPE: return to menu
Eﬁglseecrﬁ ﬁﬂ%ﬁg;s'tgmb Lselect another itemJ .
1 T

ENTER: return to menu, confirmation

S+Q menu description - the user mode.

S+Q-

Displays level height, 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 -
Q(t) record -
H-statistics -
D-statistics -

M -statistics -
Date/time view -
Password check -
Version -

transition from the user mode and vice versa.

records of 5-minute level averages.

hourly statistics: operational time of level gauge.

daily statistics: operational time of level gauge.

monthly statistics: operational time of level gauge.

displays the date and time.

selects the four-digit password, necessary for transition from the RUN mode to the M AIN mode.
device type and software version.

MAIN menu description - setting the device.

Run -
Run/s-

dH, Hsupp .. -
Filter -
Va=f(Ha) -
Vb=f(Hb) -
Display -
Formats"a" -
Formats"b" -
Comparators-
Failure -
Relays -
Analog out 1 -

Analog out 2 -
RS 485 -
Manual output -
Date, time -
Password -

Version -

CAUTION:

HIDDEN menu -

transition to the measuring mode with statistical readings.

operation in the service mode (intended for installation and testing of the device).

shift of alevel and critical height to suppress volume for individual channels ("a' and "b").

filtration parameters for individual channels ("a" and "b" ).

caculates volumein atank ("a")

calculates volumein atank ("b")

time parameters of individual variables (time to display a height, height difference and volume).
format to display individua variables - units and number of significant digits.

format to display individua variables - units and number of significant digits.

level and volume comparators with 4 modes, static or pulse operation available.

failure delay and hold time.

assigns the functions for relays 1- 4: comparator 1 to 4, channel failure"a" or "b","a+b".

assigns output variables (Ha, Hb, Va, Vb, Ha-Hb, Hb-Ha), output range, and nominal current (0-20, 4-20, 0-5,
0-10mA), current output range extension above the upper limit of nominal current (e.g. up to 24 mA).
assigns output variables (Ha, Hb, Va, Vb, Ha-Hb, Hb-Ha), 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).
enterstransmission line parameters (ELA - format ).

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

date and time adjustment: for inicialization, press NEXT for 3 seconds.

sets the access password for scrolling over MAIN, HIDDEN menus, adjustment range

= 0001 - 9999. Value = 0000 - password OFF.

device type and software version.

It is recommended that the description in the M AIN, HIDDEN menu written in italics should not be changed.
The parameters are preset taking into account the specified location of the measurement box and the type of
open through.

The area intended for the basic setting of the unit - commonly not accessible!
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11
STANDARD VIEW | —

ENTER NEXT 11

*12( VERSION ) ( H(t) RECORD )
*11
12
( s+0 )*11 —(PASSVVORD CHECK) (RU@ ( H-STATISTICS)

*12 (DATE/TIMEVIEW) ( D-STATISTICS)*H

M-STATISTICS | *12
*13

( RUN )

*18( VERSION ) ( RUN/s )*13

*18( PASSWORD dH Hsupp x13  NEXT
*18( DATE, TIME ) ﬂ DOWN ( ALTER )

*13( MANUAL OUTPUT Va=f(Ha) *14

p i vypnut hesla (0000) - 2x ENTER
povolb heda-2x ENTER

*17( ANALOG OUT 2 ) *15
*17( ANALOG OUT 1 *15
*17( RELAYS ) w ( FORMATS"b" )*15

*16 FAILURE ( )

( ) [ )

( COMPARATORS ) 16

R
—
R
—
)
N

) @eoen )

* The number of page on which the detailed menu description is shown
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Instructions for use - detailed menu description :

S + Q-user mode

After switching on, the device identification atiet software version will be indicated over thetfthree seconds. After
elapsing this period, two screens will automaticadir manually by pressing the NEXT, alter on thigplay in preset
time intervals:

1. displays level height, status of four relayisclosed), F failure timer - sensor failure.

2. displays water volume in tank and/or heightedénce, (select in Display).

Standard view -transition from the user mode and vice vefdee device proceeds in measurement.

/z NEXT C

U P [ *k%k R U N *k% j

Standard view >
S

DOWN

H (t) record - records of 5-minute level averag@&ste unit proceeds in measurement.
Key functions -UP or DOWN selects 5-minute intervals, UP+DOWNetsours and minutes, SHIFT + UP or DOWN
selects the daily intervals.

NEXT 22.02.97 17:05
H 200.0 cm DOWN
UP *k% RUN *k%
H (t) record > ENTER

H-statistics - hourly statistics, measurement time in hourlyriveds: The unit proceeds in measurement.
Key function - UP or DOWN selects the hourly intervals, UP+DOWs$ets the clock, SHIFT + UP or DOWN
selects the daily intervals.

NEXT 22.02.97 19-20h
T 0,90 h DOWN
UP ®ok RUN *%%
H - statistics > ENTER

D-statistics -daily statistics, measurement time in daily ingdsvThe unit proceeds in measurement.
Key function -UP or DOWN selects the daily intervals, SHIFT+ &iFDOWN selects the monthly intervals.

NEXT 22.02.97 total
T 0,90 h DOWN
UP *kk RUN *kk
D-statistics > ENTER




