FLOW INDICATOR TOTALIZER
MODEL: MX-460

DESCRIPTION
The ASHE MX-460 is a micro-controller based Digital Flow Rate Indicator
Totalizer with Batch Control function, offered in a compact, rugged and
reliable execution. The MX-460 offers two modes of measurement i.e. linear
or square root.

Linear Mode: - in Linear mode of measurement, the instrument accepts 4 to
20mA current input from Pressure Transmitter and display Flow Rate as per
set scale range.

Square Root Mode: - In Square Root mode of measurement, the instrument
accepts 4 to 20mA current input from Differential Pressure Transmitter. The
microcontroller square root both scale range and input differential pressure.
The display process value will be square root of input differential pressure
with respect to square root of scale range.

Low Cut-Off Level: - In Square Root mode of measurement, you can select
lower cut-off level for input differential pressure. It works as percentage of
span. Below cut-off set value the instrument shows zero flow rate and stop
totalizing to avoid fluctuation in the differential pressure.

The instrument has two LED digital displays on the front panel — the Rate
Display and the Totalizer display. The RATE display indicates flow rate value
on a five-digit display (upto 99999 units) while the TOTALIZER display indicates
the accumulated flow integrated over the selected time scale on an eight-digit
display (upto 99999999 units). The instrument has non-volatile memory (i.e.,
in case of power failure, the last totalized value is retained in memory and the
integration resumes after power is restored.

The instrument accepts a standard analog input signal of 4 to 20 mA DC
(two/four-wire configuration). An auxillary power supply of 24 VDC @ 100 mA
is generated internally and is available for powering the external Flow
Transducer or Mass Flow Meter. The input signal to the instrument is suitably
isolated and conditioned by the micro-controller, which displays the flow rate
in real time on the Rate (lower) display.

At the same time, it integrates this signal with respect to the selected time
scale and displays it on the Totalizer (upper) display. The Totalizer display
can be reset to Zero (00000000) by pressing the Reset button for a
continuous duration of five seconds. This feature has been provided to
prevent any accidental erasure of the totalized value.

Two Relay outputs are offered — each of which may be independently
configured to activate at either the flow rate value or the batch totalized value,
as desired — these set points may be set through the Membrane Switch-pad
on the front panel [see SETTINGS section]. Two LED indications show the
over-range status of the two control Relays.

The instrument provide 4 to 20mA DC output which can be use as input to
PLC/DCS system. The 4 to 20mA output corresponds to display rate value.

The Flow Indicator Totalizer Model MX-450 operates on Universal AC power
supply from 90 to 270 VAC mains supply, unless specified otherwise. It is
available in field-mounting (weather-proof / explosion-proof executions) and
standard panel mounting enclosures. The instrument carries a performance
guarantee against manufacturing defects and workmanship for a period of
five years from date of supply.

INSTALLATION
The instrument should be first mounted in it's cut-out with the help of the
Mounting Clamps provided. All interconnections to the instrument should be
made with strong multi-strand wire of the order of 2.5 sqg.mm. The ends of the
wires should be properly ferruled and suitable lugs must be used for effective
termination.

The cables carrying the input signal should be routed separately and properly
isolated from the power line cables to prevent any electro-magnetic
interference in the input signal readings from the mains power line. Use of
shielded twisted pair cable is recommended for input signals. The shield must
be connected to Earth at the instrument end. The instrument should be
earthed to a proper grounding point before connecting the Power Supply. The
voltage between the Earth and Neutral terminals should be negligible (Approx.
1 VAC). The Relay contacts are potential free and any desired voltage may
be switched.

TECHNICAL SPECIFICATIONS

Model . ASHE MX-460.
Type : Microcontroller based Digital Flow Indicator Totalizer.
Input Signal : 4-20mADC.
Display . Seven-segment 2" red LED display.
Indications : Four-digit for Flow Rate display.
Eight-digit for Totalizer display.
Rate Scale Range : 0109999 [four-digit] configurable.

Totalizer Scale Range
Decimal point
Output Signal

: 01099999999 [eight-digit].
: Selectable for both displays.
. 4to 20 mA DC retransmitted [OPTIONAL].

Load Driving capacity  : Upto 600 Ohms.

Response time : Typically 100 mS to within one count of the final value.
Output : Two control relay change-over contacts.

Contact rating : 10 Ampere @ 230 V AC (Res. Loads).

Accuracy : £0.1% FS.

Power Supply 1 9010 270 V AC, 50/ 60 Hz (+ 5%).

Auxillary Power supply : 24V DC @ 100 mA for Transmitter.

Dimensions 1 96 x 96 x 120 mm.
Cut-out Dimensions 1 92x92 mm.
Enclosure . Industrial grade ABS.
Ambient temp. : 0to 60 °C.

Execution . Front-panel mounting.

TERMINAL DIAGRAM
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TERMINAL DETAILS
TERMINAL | TERMINAL | NOTATION DETAILS
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NOTE

FOR CURRENT INPUT (4 T0 20 MA DC) :-
Input signal must be connected to Terminals “1 & 2” (for four-wire configuration).

For two-wire configuration, Transmitter Power (24 VDC @ 100 mA) is available on
Terminal nos. 7 & 8.
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OPERATION & SETTINGS
The front panel of the Digital Flow Totalizer is as shown below:
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CONTROL KEYS

The instrument has six keys on the front panel, the functions of which are

described below:
The PROG or PROGRAM key is the central co-ordinating key
PROG to access the settings of the instrument. Pressing this Key
allows the operator to sequentially view, change and save the
parameters such as Zero and Span settings, Decimal Points
for the totalized and rate displays, Relay Set-points for batch-
control and process control, Hysterisis, Time Scale, etc.
SHIFT The SHIFT key allows the operator to shift the display during
setting to the left by one digit per activation. This key should be
used in conjunction with the INC (incrementing) key to set the
desired control parameters.
( )\ The INC or Incrementing key allows the operator to select the
numeral in the digit being set. The digit will sequentially display
INC 0, 1, 2.... 9 on each pressing of the INC key. This may be used
to set the Zero/Span and Set points of the Batch and Rate
\ J displays.
~————— | TheRESET key allows the operator to reset the totalized value
on the eight-digit display to “00000000” so as to restart the
RESET integration process. The RESET key should be pressed for a
continuous duration of five seconds to achieve the resetting.
This is specifically provided to avoid any accidental erasure of
the totalized value.
The START Key initiates the counting process.
START Simultaneously, it resets the Relays, if they happen to be in an
alarm condition.
() | The STOP key stops or temporarily pauses the counting
STOP process. Also, if the STOP key is pressed while the Totalizer is
operating in normal range, then the Relays are de-energized.

SETTINGS

The following is the sequence of settings possible on the Totalizer
(please note the following for connection of an external signal
source for calibration) :

1. For 4 to 20 mA DC input.

In the case of Analog current Input signal of 4 to 20 mA DC,
the signal needs to be entered once before first use. This is
generally done at the time of factory setting. As such, no
external signal is required to be fed to the input terminals
subsequently at the time of any re-calibration.

PROG

SEtL

00000000

Set Low : Zero setting of Calibration Range.
Normally 0000. (Although all 8 digits will show
“00000000”, only the last four digits will be
active)

PROG

SetH

00009999

Set High : Span setting of Calibration Range.
Any range upto 9999. (Although all 8 digits
will show “00000000”, only the last four digits
will be active)

PROG

dP-T

00000000

Decimal for Flow Rate value [lower display]
Set with INC key (Although all 8 digits will
show “00000000", only the last four digits will
be active)

PROG

dP -t

00000000

Decimal for Totalized value [upper display]
Set with INC key.

PROG

root

YES/nO

Selection of Measurement mode i.e. Linear or
Square Root. Measurement mode will be
Liner if NO selected or Square Root if YES
selected.

PROG

C-OF

0000000.0

Setting of Lower Cut Off Level of input
Differential Pressure. You can select 0 to
9.9% of Span.

PROG

SCLE

SEC /Min
/ Hour/
day

Set the Time scale for Flow integration
Selection : SEC / Min / Hour / dAy
Select with INC key

PROG

bAt 1

total / TatE

Assignment of Relay-1 to either Total
Value or Flow Rate value for Alarm #1.
Select with INC key

PROG

bAt 1

00000000

Set the alarm value at which Relay-1 should
change over for selected parameter (Rate /
Total). Set with INC and SHIFT keys

PROG

bAt 2

Total /
atE

Assignment of Relay-2 to either Total
Value or Flow Rate value for Alarm #2
Select with INC key

PROG

bAt 2

00000000

Set the alarm value at which Relay-2 should
change over for selected parameter (Rate /
Total). Set with INC and SHIFT keys

NOTE :

If tOtAL selected, the active display will be

If FatE selected, the active display will be 0000.

If FatE selected for any of the two Relays (SET1 or SET2), then Hysterisis
value for the Relay must be set in the next step.

00000000.

I-Hy

Set Hysterisis value with SHIFT + INC keys
(max value is 99)

This completes the settings of the Totalizer

USER MODE :

PROG

bAt 1

00000000

Set the alarm value at which Relay-1 should
change over for selected parameter (Rate /
Total). Set with INC and SHIFT keys

PROG

bAt 2

00000000

Set the alarm value at which Relay-2 should
change over for selected parameter (Rate /
Total). Set with INC and SHIFT keys

OTHER KEYS :

RESET
(press for 5
seconds)

Resets the total value display to “00000000”

START

Starts the totalizing on eight-digit display.

STOP

Stops the totalizing on eight-digit display

This completes the entire settings of the Flow Totalizer.
(Note : All parameters to be changed / selected using SHIFT and INC keys).

DESCRIPTION OF SETTINGS

The following is a brief description of the above settings of the Totalizer:

CALIBRATION
The following is the sequence of settings possible on the Totalizer :
KEY LOWER UPPER
PRESSED DISPLAY DISPLAY A
(P%V'\Y)E R ASHE Initialization of internal controller.
Actual Totalized (If input signal is connected)
Flow Rate value Putsig
0000/ (Ifinput signal is not connected)
IPLO 00000000 | . IPLO indicates input signal is below 4mA
FACTORY SETTINGS MODE : (T0 BE DONE ONLY THE FIRST TIME)
Press “INC” key for four seconds to enter Factory Settings Mode
InPt cur Input selected is “Current” (4-20 mA DC)
INC InPt PULSE Input selected is “Pulse” (0-10 kHz)
Select either Current or Pulse input using INC key
If Current is selected :
PROG I-LO 00000000 Input Low 5|gna_l - Fegq 4 mADC at |nput
Some counts will be visible on upper display
SHIFT This will save the counts and register 4 mA as
the lower signal level.
PROG [—HI 00000000 Input High S|gn2_1I - Fegq 20 mA DC at l|nput
Some counts will be visible on upper display
SHIFT This will save .the counts and register 20 mA
as the upper signal level.
If Pulse (frequency) input is selected :
Input Frequency Low signal — Feed 0 Hz at
PROG F-LO 00000000 | input. Some counts will be visible on upper
display
SHIFT This will save the counts and register 0 Hz as
the lower signal level.
Input Frequency High signal - Feed 10 KHz at
PROG F-HI 00000000 | input. Some counts will be visible on upper
display
SHIFT This will save .the counts and register 10 KHz
as the upper signal level.
*** End of Input Selection ***

Upon switching on the power, the display shall show “ --- ASHE --- “ for three
seconds on the RATE (lower) display and then display the last totalized value
(before power-off) on the TOTALIZER display, while the RATE display shall
indicate the actual real-time flow rate.
In the section below, is a description of the procedure to carry out the
following settings:

. INPUT SIGNAL selection.
ZERO and SPAN (for calibration of Flow range) settings
DECIMAL POINT position for Flow Rate & Flow Totalized value.
TIME SCALE setting.
RELAY ALLOCATION (selection of parameter to be controlled).
RELAY CONTROL SET-POINT settings.
HYSTERISIS value setting.

FACTORY SETTINGS MODE

The sequence of settings & calibration procedure for the Flow Indicator /
Totalizer are given below in the order of operations. An analog current
source and a Pulse generator would be required to change the input
signal parameters if they need to be changed (NOTE there is a Time-Out
in this process, i.e., during the calibration process, if no key is pressed
for five seconds, the instrument will return to it's normal state) :

1. Press the INC (incrementing) key for 4 seconds.

2. The lower display will show InPt and the upper display will show
either PULSE or CUr.



3. The Operator must select whether the desired Input Signal is Pulse
(Frequency range between 0 to 10,000 Hertz) or Analog Current (4
to 20 mA DC). The INC key may be used to select between the two
input signal types.

4.  The input signal required must be fed at the terminals and it's zero
and span limits (normally 4 mA & 20 mA; or 0 KHz and 10 KHz) be
entered as directed.

Press the PROG key.

Lower Display will show Set L and the last digit on the upper display
will simultaneously be flashing. Here the base value of the
calibration range may be entered. For example, if the Flow ranges to
be measured (corresponding to 4-20 mA DC OR 0-10000 Hertz) is O
to 5600 kg/hour, then 0000 must be entered at this point. Also it may
be noted that although the display will indicate 00000000 (eight
digits), only the last four digits will be active for setting.

7. Press the PROG key.

Lower Display will show Set H. Here the upper value of the
calibration range may be entered. e.g., if the calibrated range for a
current or frequency input is 0 to 5600 kg/hour, then 5600 must be
entered at this point. Also, it may be noted that although the display
will indicate 00000000, only the last four digits will be active for
setting.

9. Press the PROG key.

10. Display will show dP-I'. The Decimal Point for Flow Rate on the
four-digit display may be entered by using the INC key. It may be
noted that if a four-digit figure is entered in the Set H stage, then the
Decimal point cannot be inserted, since it would not be possible to
indicate the Range value with places after the decimal in the four-
digit display. [However, if a range of three-digit or lower (such as 250
or 10 or 7) is entered in the Set H stage, then the Decimal point may
be set in such cases].

11. Press the PROG key.

12. Display will show dP-t. The Decimal Point for the Totalized value on
the six-digit display may be entered by using the INC key.

13. Press the PROG key.

14. Display will show I00t. This is setting for measurement mode i.e.
linear or square root. If YES the instrument will select Square Root
Mode otherwise NO the instrument will select Linear Mode.

15. Press the PROG key.

16. Display will show C-OF. This is setting for lower cut-off value for
input differential pressure. You can select 0 to 9.9% of span. Below
this value the instrument shows zero flow rate and stop totalizing.

17. Display will show SCLE. At this stage, the Time Scale for integration
of the Flow Rate must be entered using the INC key. The selection
is between SEC / Min / Hour / day (i.e., Second / Minute / Hour /
Day). Hence for a Flow Rate of 0 to 5600 kg/Hour, the selection
would be “Hour”.

18. Press the PROG key.

19. Lower Display will show bAt 1. At this point the operator must assign
the function of Relay-1, i.e., select the parameter which must be
controlled by the first Relay (Relay-1). The options are TOTAL or
RATE. i.e., whether the control set point is required for the Totalized
eight-digit display value (for batch control), or for the four-digit Flow
Rate display.

20. Press the PROG key.

21. Display will show bAt 1. At this point the operator must enter the
control limit process value at which Relay-1 is required to change
over.

22. Press the PROG key.

23. Lower Display will show bAt 2. At this point the operator must assign
the function of Relay-2, i.e., select the parameter which must be
controlled by the second Relay (Relay-2). The options are TOTAL or
RATE. i.e., whether the control set point is required for the Totalized
eight-digit display value (for batch control), or for the four-digit Flow
Rate display.

24. Press the PROG key.

25. Display will show bAt 2. At this point the operator must enter the
control limit process value at which the Relay-2 is required to
change over.

23.Press the PROG key.

24.1f RATE has been selected for either of the two Relay set-points bAt1
or bAt2 (in steps 16 to 22), then the Hysterisis value for that control set-
point must be entered. Under these conditions, the display will show TI'-
Hy. The Hysterisis value may be set using the INC and SHIFT keys over
a range between 00 to 99.

25.Press the PROG key.

26.The instrument will return to “Normal” state — i.e., the upper display
will show the normal Flow Rate corresponding to the input signal, while
the lower display will indicate the totalized value over the selected Time
Scale.

The explanation of the various Displays and Messages that would be
visible on the instrument Menu are as follows :-

SR MESSAGE DESCRIPTION
Type of Input signal — Frequency (Pulse)
1. InPt
or Analog (Current loop).
2. PULSE Frequency input (range : 0 to 10,000 Hz)
3. cur Current input (range 4 to 20 mA DC)
4. SetL Set Low value of Scale Range for Flow
5. SetH Set High value of Scale Range for Flow
6. dP-F Decimal Point — Flow Rate display
7. dP—t Decimal Point — Totalized value display
8. SCLE Time Scale to select integration rate
9. SEC Seconds time scale
10. Min Minute time scale
11. Hour Hour time scale
12. Day Day time scale
13. bAt 1 Set point for Relay #1
14. bAt 2 Set point for Relay #2
15 r-Hy Hysterisis for_ Relay when parameter to
) be controlled is Flow Rate.
16. root S_election of measurement mode i.e.
Linear or Square Root.
17. C-OF Lower Cut-Off setting.

RESETTING THE TOTALIZED VALUE

For resetting the Totalized display, the RESET key should be pressed
for a continuous duration of five seconds. This prevents any accidental
erasure of the totalized display by erroneous pressing of the Reset key.

NOTE : In case one or both Relays are in alarm condition when the instrument is Reset
by pressing the RESET key, then the Relays and Alarm LEDs will remain in Alarm
condition — only the upper display will become 00000000. For a fresh counting
operation, the START key will have to be pressed.

START
Pressing the Start key initiates the counting on the Totalizer display.

STOP

If the counting is desired to be paused or stopped, then the STOP key
should be pressed. Also, if the STOP key is pressed while the Totalizer
is operating within normal calibrated range, then the Relays will be de-
energized when STOP is pressed.

NOTE : Once the instrument is in operation, all the control keys are locked. To
effect any changes in the instrument configuration such as calibration, set-points
or miscellaneous settings, the STOP key MUST be pressed first. This will stop the
totalizing process and allow the user to make any desired changes. Also, if the
totalized display needs to be RESET, then the STOP key must be pressed first.
Only thereafter, may the display be reset by pressing the RESET key for five
seconds.

In case of power failure, the Totalizer will automatically go into STOP
mode and the last counted value will be displayed on Power ON. Then,
to resume the counting, the START key must be pressed.




