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ATTENTION
Please read this document carefully before installing and operating the product.
Not following the guidelines could result in personal injury and/or damage to the equipment.
Keep this document for future reference.
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Copyright

© 2023 Bronkhorst High-Tech B.V. - All rights reserved.

No part of this publication may be reproduced, distributed, or transmitted in any form or by any means, without the prior
written permission of the publisher.

Bronkhorst® is a registered trademark of Bronkhorst High-Tech B.V.
All other trademarks are the property of their respective owners.

Disclaimer
Disclaimer

Because of the various hardware and software environments into which Bronkhorst software may be put, this software and
the accompanying files are "as is" and without warranties as to performance of merchantability or any other warranties
whether expressed or implied.

Bronkhorst High-Tech B.V.is not responsible for lost profits or revenue, loss of use of the software, loss of data, costs of re-
creating lost data, the cost of any substitute equipment or program, or claims by any party other than you.

Although the equipment is thoroughly tested, Bronkhorst High-Tech B.V. takes no responsibility for hardware or software
failures which could result in personal injury and/or damage to any customer equipment.

Bronkhorst strongly recommends a backup to be made before any software is installed.

Although every attempt has been made to make Bronkhorst® software virus free, there is no warranty for software viruses.
The fact that you are using the program indicates that you understand and agree to these terms.

Symbols in this document

/ /Q Important information. Disregarding this information could increase the risk of damage to equipment, or the risk of
personal injuries.

o Helpful information.

@ Additional information available on the internet or from your Bronkhorst representative.
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1 Introduction

1.1 Scope of this manual

This manual describes how to use CORI-FILL™ and how it should be used for maximum performance. In this manual CORI-
FILL™ will be explained from the context of the Bronkhorst® software tools FlowDDE and FlowPlot. Please read the fieldbus
manuals for fieldbus communication and settings.

1.2 General description

The CORI-FILL™ technology is an integrated batch dosing feature within (mini) CORI-FLOW™ instruments. By measuring a
flow rate during a certain time frame an amount of mass or volume can be obtained with the counter functionality. By
setting the counter to “count up” or “count up to limit” the flow meter can be used as a batch meter or batch controller. The
on board PID-controller can be used to directly control the batch counter, using a proportional valve or liquid pump. It's
also possible to control the counter with a shut-off valve.

Flow Measurement * Time = Counter value in mass or volume
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||
Flow Measurement Counter Value -
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v 50.4
—- ol
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-
n- i Run script
o 2 E2 5500 1000
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40~ 45.00 | 5.0
§ 5.00 || 0.0
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10-
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°>: ol il =
] ] ] 1 ] ] 1 1 1 I 1 1 [ 1 1 U I 1 1 Exit
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1.3 Dosing methods

1.3.1 Mode A: on/off control based on measured batch size

o Available from firmware version 8.32 or higher (released in 31-08-2010)

e Used for short dosing time 0.5.5s

o Shut-off valve is on-off steered based on mass or volume

e The (mini) CORI-FLOW™ instrument uses its mass/volume measurement to correct setpoint level for the next batch,
therefore compensating for overshoot with the overrun correction

e Qverrun correction resolution 20ms

e Suitable for repeatable conditions, stable after 3 batches

9.17.075G Instruction Manual CORI-FILL™ 5
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1.3.2

Mode B: on/off control based on time and measured batch size

e Only available for mini CORI-FLOW™ M12, M13 M14 & M15 with firmware version 8.40c or higher (released in 11-12-2015)

e Used for short dosing times 0.1.5s
o Shut-off valve is on-off controlled during a certain time frame

e The mini CORI-FLOW™ instrument uses its flow measurement to correct the dosing time for the next batch, therefore

compensating for overshoot with the overrun correction
e Overrun correction resolution <3.6ms
e Suitable for repeatable conditions, stable after 3 batches

A

13.3

o Used for longer dosing times >2s
e Valve or pump control on actual mass measurement
o First time right dosing control no overshoot

Mode C: proportional control

o Sufficient supply pressure needed for proper flow control when using a control valve

Firmware version 8.40c should be upgraded to firmware version 8.41d for optimal functionality.

ModeA ModeB Mode C
On-Off control on batch On-Off control on time Proportional batch
size and batch size control

Dosing time 0.5-5s 0.1-5s > 2s

Correction resolution 20ms < 3.6ms 20ms

Works with:

o Shut-off valve Yes Yes No

e Controlvalve No No Yes

e Pump No No Yes

Control methode Batch size compensation Time & batch size Proportional batch size

compensation control

RS232 / Analog

Fieldbus

, ' P K i

—_— 2 ‘l S Serpaitt *«(i) L Emor -{ 1 K_jdrw.' i -{z} Process | Cuipui—»
mini CORI-FLOW -
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J / II \‘
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\ 1 - I'll
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0) ‘\\ 08 = Cutput baichoourter | \
Bronkhorst® N

mini CORI-FLOW

time 2}

Integrated batch counter

= ) w8

Shut- off \.ra.E-ve

=y =

Proportional valve

Liquid pump
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2 Other documents
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Basic instructions

Dimensional drawings

Document9.17.050
Instruction manual mini CORI-FLOW™

Document?7.05.682
Dimensional drawing M12/ M13 / M14 Mass Flow Meters
- compression type weld adapters -

Document7.05.848
Dimensional drawing M15 Mass Flow Meters

Document9.17.031
Instruction manual CORI-FLOW™

Document7.05.455
Dimensional drawing M5X CORI-FLOW™

Advanced instructions

Hook-up diagrams

Document9.17.023
Instruction manual Operational instructions for digital
multibus Mass Flow/Pressure instruments

Document9.17.024
Instruction manual FLOW-BUS Interface for digital
multibus Mass Flow/Pressure instruments

Document9.16.048/9.18.048/9.20.048
Hook-up diagram FLOW-BUS Interface

Document9.17.025
Instruction manual PROFIBUS DP slave interface for digital
multibus Mass Flow/Pressure/Gateway instruments

Document9.16.049/9.18.049/9.20.049
Hook-up diagram PROFIBUS DP Interface

Document9.17.026
Instruction manual DeviceNet™ slave interface for digital
multibus Mass Flow/Pressure instruments

Document9.16.050/9.18.050/9.20.050
Hook-up diagram DeviceNet™ Interface

Document9.17.027

Instruction manual R$232 Interface with FLOW-BUS
protocol for digital multibus Mass Flow/Pressure
instruments

Document9.16.044/9.18.044/9.20.044
Hook-up diagram General (Analog I/0 and RS232
Interface with FLOW-BUS protocol)

Document9.17.035
Instruction manual Modbus slave interface for digital Mass
Flow/Pressure instruments

Document9.16.066/9.18.066/9.20.066
Hook-up diagram Modbus Interface

For instructions about how to install the instrument it is advised to read the mini CORI-FLOW™ or CORI-FLOW™ manual.

@ ‘ These documents can be found at www.bronkhorst.com/downloads
0 For accurate dosing performance it is advised to follow the instructions in the Low Flow handling documentation.
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3.1 Installation
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FlowPlot and FlowDDE

Follow the on-screen instructions when installing FlowPlot and FlowDDE.
The default installation folder is: C:\Program files\Bronkhorst\FlowPlot and C:\Program files\Bronkhorst\FlowDDE.

3.2 FlowDDE

Start FlowDDE through the Start menu: Start
>> Programs >> Bronkhorst >> FlowDDE

When FlowDDE is started and indicating that
it is ready for any client, the main window is
shown.

Select: Communication >> Communication
Settings and select the COM-port on your PC
which is connected to the instrument.

Select: Communication >> Open
communication and wait until the message
“Server is active and ready for any client”
appears on the screen.

Start FlowPlot through the Start menu: Start>>
Programs >> Bronkhorst >> FlowPlot

At the screen “Select parameters” connect the
colored lines to:

e FlowDDE/FlowDDE2

e channel number (typically = 1)

e parameter number

eg. like in picture on the right.

Press OK to go to the main screen.

i
o |

instrument.

First start-up FlowDDE, than start-up FlowPlot.

L4 FlowDDE V4.67 MBC
File Communicaion FLOW-BUS Server Info
Interface: R5232-MBC at node 3 COM1 38400.n.8.1.-

1. Connect an instrument to a COM port of the PC via its RS2
RS232/FLOW-BUS interf t cable).
k Communication setlings... and select the COM port to which the

=101 %]

Emors: O Mszg/sec: 246

32 connector [respect hook-up!) o1 via an

Msg 10

3. From the menu Communication

lick Dpen communication to open the communication.

4. Wait for the DDE server t
and ready for any client,

15:15:47 Init
47 Init

15:15:51 Init
15:15:51 Init
15:15:51 Init

2012-03-21

scan the connected [FLOW-BUS]) system until the message: Seiver is aclive

ke connection to FLOW-BUS interface
to FLOW-BUS interface OK
Scanning FLOW-BUS to determine system configuration..
Reading FLOW-BUS system configuration OK
D atabase updated, total channels = 1
Module: rently connected to FLOW-BUS stored in database
1 DDE to| hannels) aclive
Local R5232 interface on instiument used
System poll interval = T ms
System poll channel batch =
System real-time poll interval = 25 ms
Server is active and ready for any client

ety

Nomal poling

Figure 1 - The FlowDDE main window for communication between instrument and
MS-Windows environment.

lect Parameters |
rPlot lin:
DOE server channel | parameter | color [ options =
1 |FlowDDE E 8 Measure i
2 | FlowDDE 1 9 Setpaint
3 [FlowDDE EL 55 Valve out e
4 | FlowDDE ES 122 Counter (100% = counter limit)
5 | Elawnne 1 147 Termnarah re =
Add | Remave | Default all |
Edit selected plot line
# DDE server channel parameter color
6. FlowDDE =l 1] 270 Density (100% = I” Trigger
I |2 -I_Hndsbepfo(steprewonsereq;iremems
Identify instrument (wink LEDs) I Analyze response to meet requirements
iChannel & control mode Realtime Option:
DDE server channel Mo realtime poliing ¥ Show Select Parameters window at startup
I—_IF\OWDDE 2 l—_l1 = channels avallable
SMNB82002398 (CORIFC) [~ Use realtime poling
Mode 18, RS232 2 S 15
OK Cancel

It is possible to use up to 8 plot lines in different (predefined) colors to watch the dynamic behavior of these signals in time.
Mode 18. RS232 (or mode 0 : bus & RS232) should be selected to enable your PC to take over setpoint control for the Coriolis

For more detailed information about FlowPlot and FlowDDE consult the FlowPlot and FlowDDE manuals; these
documents can be downloaded from www.bronkhorst.com/downloads

Instruction Manual CORI-FILL™
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I

| FlowDOE - Normal poling

201203-21 1520

This screen shows the selected parameter value sizes as a function of the time to get an impression of the dynamic flow

In the beginning this screen is empty

(and other parameter) behavior.

111

Counter value (100% is counter limit)

Density (100% = 2000 kg/m3 - 0% =0 kg/m3)
Temperature (percentage = °C)

Setpoint (wanted value; 100% = FS = capacity)
Measure (actual flow; 100% = FS = capacity)

Controller output value

Pressing Instrument settings will pop-up another screen for adjusting the instrument settings.

9.17.075G
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4 Readout in mass flow or volume flow

The (mini) CORI-FLOW™ mass flow meters/controllers operate according to the Coriolis principle. The instrument can
simultaneously measure mass flow, temperature and density. Mass flow can be converted to volume flow by using the
measured (actual) density.

At the Tab “Basic” it is possible to prepare the instrument for mass flow readout like: g/h or kg/h or volumetric readout
values like: I/min or mil/h. The counter will automatically switch to similar units; g or ml etc.

Volumetric flow options:

To measure in volume, select “Volume Flow”, the density should be specified manually.

When “Actual Volume Flow” is selected, the actual measured density will be used to calculate from mass to volume flow.
Note: this is only possible with the mini CORI-FLOW™ series and the CORI-FLOW™ M55.

Normal Volume Flow and Standard Volume Flow are typical gas flow units. It will be necessary to enter the density at
normal 0 °C and 1 atm. or at standard 20 °C and 1 atm. conditions to be able to get the correct volumetric readout.

Instrument Settings

10 Instruction Manual CORI-FILL™ 9.17.075G
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5 Adjust instrument capacity (FS range)

In the Tab “Basic” it is possible to (re)range the full scale value of the instrument. A value between the shown minimum and

maximum can be selected.

5.1 Capacity settings in combination with shut-off valves

When the system is perfect (degassed), a square wave should be seen at the flow output. If the batch cannot be reached
within the specified time, the inlet pressure should be increased.

Full scale value in kg/h = (Batch (g) / Time (s)) * 3.6

5.2 Capacity settings for proportional control

For proportional control an estimate should be made.

Full scale value > Batch/Time. It will strongly depend on the following settings:
o System response (system and PID-Controller settings)

e Dosing time

e Counter control gain

e Exponential filter settings

Asrule ofthumb: Full scale value in kg/h = 1.2 * (Batch (g) / Time (s)) * 3.6

Please mind that this is a theoretical approach, it is meant to give you an indication of the full scale value. In practice the
full scale value will need to be a little higher, because of the opening and closing time of the actuator.
The “counter control gain” value will also influence the total dosing time (see section Counter control gain).

Please note this can only be used for proportional filling.

When a shut-off valve is used, the inlet pressure will determine the flow rate. Therefore it is very important to use a correct
and stable inlet pressure.

Auto zero

For information regarding Auto Zero please consult document: operation instructions digital instruments: 9.17.023

BB P

=0/ For the best performance it's advised to optimize the Capacity. Especially
[ il [ Iooksmver - T when proportional filling is used, this will result in a minimum loss of AD-DA
N | i resolution.
Mode 18. R5232 = E..sf.'.‘i.l z: ;‘:
N S B :] % | 0% At [Capacity and unit] a full scale value can be entered with digits or by using
Vave 0.00%  0.0004 § L e . . . M
e s ot the slider. Depending on the instrument the full scale value will be a value
sentcason between a minimum and a maximum capacity.
Serial rumber: Model number: M1 . .
Pe e e The optimum value depends on the amount to be dosed and will be
Ussragi | sewrac indicated as 100% value in FlowPlot.
Fid setbngs
Actve fuidset: 5| 1 Pludi [ster Achaldermty: 9955 kg3
P ot Analog output signals will also be re-scaled for this new capacity: 4-20mA: 20
Soeedi s _100® mA will correspond with 100% = FS capacity value.
i s =,
Cutput fiter N [
'D“‘*” ir':-‘:’w‘;""‘“ D':::;‘_z—; luhawel
Sermor fiter
Emoothing factns  Bpossntali vl U100
B L= g ) s 00w
1w|mu|nummw|mn|mw|m|
[ [
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Filter settings and counter functionality

When a “Physical Flow" is applied to the “Sensor” the sensor will measure flow. This signal will go through the “Exponential
smoothing Filter”. When the absolute exponential smoothed signal is greater than the threshold (minimum capacity * 0.02)
the flow signal will be integrated and shown as the “Counter Value”.
When the filter settings are switched off (value= 1) or close to off, the threshold might be too low. Meaning the counter

could start counting RMS (root mean square) noise instead of actual flow. To prevent this, the minimum capacity should be

increased.

Exponential

smoothing filter

|Flenw| =

Threshold

[ Flow

minimumeapacity - 0,02

" Dynauic Display factor

Static Display factor

—=Counter Value

Schematic figure counter functionality

Flow Signal

Fusd — e
Active fluidcets | 1 Fluid: }20 Actur
‘Capacky and unk |

1.00 kgh
(amrm—
Display factors Dynamic:
0..1, 1 = no fitering Static:
Sensor fier

Smocthing factors  Exponential:
0..1, 1 = no fikering -

\.

Load | savess || Restore settings | Back

Filter values for proportional batch control

Typical filter values are shown in the red box. Please note that these filter settings have to be adjusted per CORI-FILL
application. For proportional control these values can be used.

@Qee P

110

100

o0

80

valve.

(@)

~—Threshold

All filters have values between 0... 1. Values close to 0 means more filtering.
Filters are switched off when the value = 1.0
The adaptivefilter setting will not be used. Value =0

For fast dosing applications (<2 sec) with shut-off valves these have to be switched off [value 1]. Please find information
regarding optimal filter settings for On-Off dosing and minimum capacity level at section On/off control using a shut-off

For fast proportional batch control (<5 sec) it is advised to use the settings explained in section Proportional filling [MODE

The flow signal shown as output can be extra filtered by the “Dynamic Display factor” and the “Static Display factor” these
filters will not influence the “Counter Value”.

This figure shows the difference between

filtered and unfiltered signals.

Between the threshold lines the noise
signals are shown. By using unfiltered
signals the minimum capacity should be

£
= —— Flowsignal . . .
£ w0 _[D';:Z“ increased to make sure that the noise will
s . .
3, S AN not affect the counter. By increasing the
;f_ Counter filtered minimum capacity the threshold level will
L! . . . .
3 & also increase. Please see section Disabling
= 3 filtering and adjusting minimum capacity for
20 more information.
10
o NN T o et D
10
1 2 4 5
Time [s]
12 Instruction Manual CORI-FILL™ 9.17.075G
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7 Preparing the counter for batch dosing

After setting the counter mode in [up to limit] a limit can be entered. The overrun correction and counter control gain need
to be set according the actuation type. Please note that these parameters will only work when the (mini) CORI-FLOW™ is
controlling the actuator. For more details regarding these settings please see sections 8,9 and 10.

|+ Instrument Settings

The counter control gain is of no influence when batch dosing is performed

-’1‘;‘2‘;“""“"' | o with a shut-off valve.
Foncoe | 1=l Fovoce S 1]
W‘j‘ ::?l w0 | 0% [New setpoint on limit] should be enabled. The [New setpoint] value will
L 0% | 20% . .

Achia i v | BHR normally be = 0% (= setpoint when reaching the batch).
e 0 HHE

Bk | Conpcber Msmacan: | [Output] can be set as shown left, but will not have any effect on batching.
Al

Mode: o mn;f._nmu.: =]

Oy 8 [Reset] will determine the enabled sources for resetting the counter.

piel oom il o0& Sl 10.00 E.I#mj' Following options are available:

Overin corection: =1 080 = .
Countes conirod gan: &1 2000 = e FLOW-BUS (Field Bus and RS232

r"‘-"*“"""“""“,:_cm "‘""*“"W'“'W_m* e Keyboard (using the button on the instrument)

e il e o Ext. (external input on optional .pc-poard)

Ree o nemarcrofe st fext. o] Ll |RemEFiow sskerboerd 2| ¢ Analog setpoint (external setpoint input)

Roset alarm I.l:mm.lm:rl

:::.'..".:.'. Conter vaie: 10000 Pressing [Reset counter] sets the counter value to 0, after which the batch is
it |Scorpoikmde: immediately restarted using the original setpoint.

® Evor Relmyoutut L

& Warning @ Ruelay active Tagge relay

@ Master/save alam Togghe relay anly fumctions if the

@ Harchveore ermor. relay s not used for alrm or counier,
[ [

o ‘ Please find fieldbus settings in the according fieldbus manuals.

7.1 Analog operation

When this counter reset source has been enabled, the analog input for the setpoint (normally 0.5V/0..10V/0.20mA/4.20mA),
will be used.

When the setpoint input will be set to 0, the counter will be reset. When the setpoint will be set to a value >0, the batch
counter will restart the next batch.

A

Example analog operation:

When using this option in on-off dosing mode (with shut-off valves) the setpoint valueis irrelevant, as long as it is >2%. For
proportional filling with a proportional valve the setpoint value is important!

Analog setpoint £
change for reset ﬂ"ﬂﬂjﬂ
and starting next I

batch «—)— — —» or
u - . " Correct
= FOR LIOUIDS AND GASES Settings
,m?z,m ' via RS232

Flow rate (just once)
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8 On/off control using a shut-off valve

For fast dosing applications (<2 sec) shut-off valves are used. The mini CORI-FLOW™ instruments are able to operate shut-off
valves in two modes:

MODE A: On-Off control on batch size is available from Firmware version 8.32 (31-Aug-2010)
MODE B: On-Off control on time & batch size is available from Firmware version 8.40C (11-Dec-2015)
/A Firmware version 8.40c should be upgraded to firmware version 8.41d for optimal functionality.
0 Firmware version can be found via FlowDDE — F6 — Read Parameter 105
M, Parameter list — O X
Nr_[Name [ Avail_ | Type| Type[StiLer| Min value| Max value| Read [ Write | Poll [Advanced [Secured|Group 0] Group 1[Group 2 [Process [ FBnr| Description -]
Il]5| Firmware version | X [ b 0 0 X - - - - 13 20 1} 113 5 revision number of firmware -
4 »

8.1 Setting up optional on/off batch dosing conditions

For optimal accuracy it is very important that the following conditions are taken into account:

e Stable and the correct inlet pressure should be provided

e The inlet pressure will determine the flow velocity. Too high pressure will lead to overshoot and unstable results, too low
pressure will result in non-achieved batch limits.

e The system or liquid should not contain any gas bubbles since they will work like an “expansion vessel”. This leads to
slow system response times and flow measurement when the valves are closed, because the gas bubbles will be filled up
with liquid due to the inlet pressure. Therefore a degasser is recommended especially in applications within mg and ms
dosing range.

e The amount of piping, reducers, connections and t-parts should be restricted to the absolute minimum.

e Use tubing/piping size which is appropriate to the flowrate.

e (mini) CORI-FLOW™ should be auto zeroed at actual process conditions.

8.2 Disabling filtering and adjusting minimum capacity

Although digital filtering can stabilize measurement signals by smoothing out external disturbances, it also slows down
signal response, which stands in the way of fast batch dosing. Conversely, disabling digital filtering speeds up the response,
but also makes the instrument more sensitive to vibrations, pulsations and RMS noise, causing the flow sensor to always
register a (very small and fluctuating) flow, even when there actually is none (and even after adjusting the zero point).

This typical noise level of an instrument is the result of all kinds of signal disturbances and can be eliminated by increasing
the minimum capacity. The table below shows the minimum capacity that is mostly sufficient to eliminate the typical noise
level for different mini CORI-FLOW™ models:

Instrument model Minimum capacity
M12 14 g/h

M13 140 g/h

M14 14kg/h

M15 6 kg/h

To disable digital filtering and adjust the minimum capacity, follow these steps:

1. Make sure the instrument is mounted as vibration-free as possible. If necessary, using a mass block and shock absorbers
can help isolate the instrument from external vibrations.

2. Make sure the instrument is homogeneously filled with the process fluid

Block the flow by closing a valve immediately after the instrument outlet (control valve, shut-off valve)

4. Adjust the zero point to neutralize the zero-stability error

w
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5. Using FlowPlot, disable the exponential smoothing filter and the display filter by setting the concerning values to 1:

Output filter

Display factors
0..1, 1 = no filtering

Sensor filter

Smoothing factors
0..1, 1 = no filtering

1.00E+0

D

LR

Static:

Exponential: = 1.000

Adaptive:

6. Open the parameter test form in FlowDDE (FLOW-BUS > Test FLOW-BUS and DDE) and set the minimum capacity according
to the table above:

Test form FlowDDE

Test FLOW-BLIS J ﬂ
Chanmel: Pararneter: F5 Read value: Write walle: F&
|Eh: 1. CORIFC, node 3. process 1ﬂ |T"'Z Initrezet j Read | |64 |54 it
|Eh: 1. CORIFC, node 3. process 1ﬂ |24?1 Capacity minirnurn j Resd | |1.400000E+1 [14 it
|Chi 1. CORIFC, nade 3, process 1 v | |7: Initresat |  FRead |82 |52 Wiite
|Chi 1. CORIFC, node 3, process 1 v | | ~|  Fead || | Wiite
|Eh: 1. CORIFC, node 3, process 'Iﬂ | j Fead || | Wit
Test DDE _ J j
Channel: Parameter: Copy link | Paste | F7 Read value: Yite walue: F8
|Eh: 1, CORIFC, node 3, process ‘Iﬂ |EI: pall parameters j Fead | |0 [ ke

[~ Disable standard polling Close

0 o [fthe minimum capacity still proves to be lower than the typical noise level, the first thing to do is eliminate
disturbances like external vibrations as far as possible.

o Ifthat does not help enough, increase the minimum capacity further to above the typical noise level

9.17.075G
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9 Difference between on/off control [MODE A] & [MODE B]

The difference between MODE A and MODE B on-off control is the correction algorithm.
e For on-off control on batch size [MODE A], the valve will be open until the limit (in gram or ml) is reached. The counter
value will be corrected by the overrun correction to compensate for overshoot. This functionality has a correction

resolution of 20 ms.

e For on-off control on time & batch size [MODE B], the valve will be open for a predetermined time frame (max dosing
time), the counter value will be used to adjust the dosing time to achieve the desired (batch) limit. The dosing time

correction has a resolution of <3.6 ms.

Example in practice:

Limit (batch) =200 mg
Dosing time =500 ms
Flow =04 mg/ms = 04g/s = 1440 g/h
On-off control on Flow [MODE A]
Accuracy: 2089 2016 196.4 1924 2045 206.3 198.5 1934
- 02% Rd + ZS mg mg mg mg mg mg mg mg
- 20ms resolution on correction
- RMS noise
On-off control on Time [MODE B]
Accuracy: 201.1 200.8 199.2 200.5 200.2 199.6 201.2 199.1
- 02% Rd +ZS mg mg mg mg mg mg mg mg
- <3.6ms resolution on correction
- RMS noise
MODEA MODEB
| 215 215
210 210
205 \ f/\ 205
200 200 —— —
195 \/ \ 195
190 190
185 185
180 130
1 2 3 4 5 [ 7 8 1 3 4 S [ 8
—Series] =——Series2 Seriesl Series2
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9.1 On/off control [MODE A]

For on-off control on batch size, the valve will be open until the set limit (in gram or ml) is reached. The counter value will
be corrected by the overrun correction to compensate for overshoot or undershoot. This functionality has correction
resolution of 20 ms. Please see the following schematic overview for more detailed information regarding the process steps
of PC-board.

=0
Reset Charmel & conirol mode | Setnont controller
Counter DOE server charrel DO server channdl
('ulnyllnt.(‘x' (()\'<-r1‘||n meﬁl JH e
Limit Jorrectl 18, AS232 - 1
1 orrection N = = | ? Send ey e
F<o i e e 0% ooolgh | § i i
Setpoint = 0 . Vave 0.00% 00004 l - e
fac | Convoler  Mamacomt |
Aarm — Counter g
Nﬂ‘-ﬁ" = Wﬁ:ﬂhl -!

Se ¥ IF>0 Convert to i hysica Physical Fl : Deliy e = sec
Dol ‘%\u’:\l\'[‘ fully np“nH Voltage or Current v Properties ysicad Miow ! Cimme o ommme O ) —
e ! : Overrun comection: 5| 0500 *
Exponential e : Counter control gan: » _0.000 =
smoothing filter TR i 7 ew setpont on bt
e e T LT T r] epapepeppepeps L U
|Flow| > - utputs o réay 1t on it -]
| Flow —+=Counter Value— Resel: FLOW 8BS kevbosrd =
Threshold -
Counter vslue: S580g
‘ minimumeapacity - 0.02 | P
& Eor felay outputTTL
Dynamie Display factor . i T M
Flow Signal e ‘Togghe relay orly functions i the
Static Display factor @ Hardhware error relay i not used for Blarm or counter.
I
Dosing Example:
Counter limit =10.00 gram
Measured counter value =998 gram
Overrun correction =038
Counter control gain = 0 because this has no function in combination with shut-off valves
Reset counter = will reset/restart the counter value
Setpoint value =>2% because a shut-off valve will be either open or closed
Correction resolution =20ms

Overrun correction (on-off control on flow):

The [Overrun Correction] is a self-learning, continuous and fully automatic principle. After every [Reset Counter] command it
will determine the optimal “Valve Closing Value” in mass or volume to achieve the desired limit.

A correction value between 0 and 1 can be entered. Therefore, when a value is entered, the system will close the shut-off
valve a fraction earlier or later, depending on overrun or underrun measured by the [Counter Value]. Higher values result in
fast correction and less cycles before desired limit is reached. An overrun correction of 0.8 has proven to be a proper
functioning value. The closing value for the valve is calculated with the formula below. Underneath the formula a filled out
example is shown based on a [Limit] of 10 gram and an [Overrun Correction] of 0.8.

For the first dosing sample: Closing Value [n-1] = Counter Limit

Closing Valueln] = Closing Value[n-1] — Overrun Correction * (Counter Value — Counter Limit)

10 = 10 - 08 *( 0 - 10 )
24 = 10 - 0.8 *( 195 - 10 )
278 = 24 - 038 * 9.53 - 10 )
2.76 = 278 - 038 * 10.02 - 10 )

‘ Measured [Counter Values] are the main input for this formula. The used [Counter Values] are measured data.

Ifthe measured [Counter Value] is = 2x the set [Limit] the overrun correction principle cannot function. When this occurs the
inlet pressure is usually too high. Please lower the inlet pressure.

A
0
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9.2 On/off control [MODE B]

For on-off control on time & batch size, the valve will be open for a predetermined time frame [Maximum Allowed Dosing
Time], the counter value will be used to adjust the dosing time to achieve the desired (batch) limit. The dosing time
correction has a resolution of <3.6 ms. making it more accurate, faster and stable than the correction resolution of MODE A.

Additional Parameters:

Bronkhorst has improved the CORI-FILL™ functionality for On-Off dosing with firmware versions > 8.40C.

Within this firmware the parameters for time control [P359 Maximum Allowed Dosing Time] and [P360 Most Recent Dosing
Time] are introduced.

B Parameter list - m] X
Nr_ |Name Avail. | Type] Type| StiLer] Min value [Max value [ Read [ white [ Poll \Secured | Group 0] Group 1]Group 2 [Process [ FBni| Description |j
359| Maximum allowed dosing time X F 1] 0 3.40282E+38 X X 16 [1] [1] 104 15 Maximum allowed dosing time [s]
360| Most recent dosing time X f 1] 0| 3.40282E+38 X - - - 16 1} 1} 104 16 Most recent dosing time (5] 2
4 4

The above parameters cannot be seen in FlowPlot, however can be Read & Written by FlowDDE (version > V4.74) or Fieldbus.

Both parameters will use a unit type in seconds. CORI-FILL™ MODE B is active if parameter 359 has a value > 0 seconds (e.g.

0.5s) and inactive at value 0. With parameter 360 the [Most recent dosing time] can be shown.

When the functionally is inactive the other CORI-FILL™ modes A & C can be used.

0 Please note: the first dosage will use the full predetermined [maximum allowed dosing time] as reference. When the
reference point is determined the correction functionally will adjust the dosing time.

o ‘ Please see the following schematic overview for more detailed information regarding the process steps of PC-board.
Counter
Limit
Y
’—+ Dosing Time [n-1] ‘ Correction [n- l]w | Counter Limit
= | Counter Value
Dosing Ve L Overrun
- .- .
™ Time [n] N Correction [n] +— \_/ \ = |Correction
v e ety Rl
q ) - IF >0 Convert to 1L Physical Dl 1Tl |
etpomnt Valve fully open[ | Voltage or Current :' - ™ Properties »Physica oW
1
L Resct , 1
Counter Exponential :
1

[}
e
=
o
Q
=

smoothing filter

|Flow| >
g Threshold @ »=Counter Value—
reshold

[

‘ minimumecapacity - 0.02 ‘

Dynamic Display factor .
- o »Flow Signal
Static Display factor

Overrun correction (on-off control on time):

The [Overrun Correction] is a self-learning, continuous and fully automatic principle. After every [Reset Counter] command it
will determine the optimal [Dosing Time] based on the measured Counter Value.

A correction value between 0 and 1 can be entered. Higher values result in fast correction and less cycles before desired
limit is reached. An overrun correction of 0.8 has proven to be a proper functioning value.

The [Dosing Time] is calculated with the formula below. On the next page the formula a filled out example is shown.

Starting values:
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[Limit] =250 mg
[Max Dosing Time] =15s
[Overrun Correction] =0.8

Time Correction [n-1]

Time Correction [n]
Dosing Time [n]

Dosing sequence:

Step 1:

Valve is opened for 1.5 seconds [Max Dosing Time]

=Dosing Time [n-1]

Bronkhorst®

=1 (this value is used for the first correction)

During the [Max Dosing Time] a value of 1200 mg is measured [Counter Value]

Step 2:
0.367 = 1 - ( 08 (] 1 [ - [ 2501200 | ) [ ) |
0.551 = 15 * 0.367

Step 3:
0527 = 0367 - ( 08 ([ 0367 | - [ 2502408 [ ) [ ) |
0.290 = 0.551 * 0.527

Step 4:
0.967 = 0.527 - ( 08 *( [ os27 | - 25023227 ) [ ) |
0.280 = 0.290 * 0.967

Repeating these steps will lead to the following Counter Values:

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7 Step 8 Step 9
1200 440.8 232.27 224.52 24341 252.78 2525 25045 249.68

0 ‘ The dosing sequence will be restarted when [Max Dosing Time] is adjusted.

9.3 Using hold current for energy saving with shut-off valves

In order to open the valve (open current) the output signal can be set at valve

maximum. The hold signal (current) can be separately set at valve open.

These values might differ for each type of valve, depending on eg. the coil.
Using the energy saving option will result in less power dissipation at the

valve and thus in lower temperature. For fluids sensitive to
evaporation/boiling, this option might be very useful.

Valve output:

Without holding current

Fle £t Exra info
AT T
-3
140~ 0
kS
120+
70
100~ 85
w-J @
55 |
60~ |
50 Sedact Parameters ||
|
i g st |
- 0 |
*: |
0- | @ fctive
X @ Trigd
-20- =
fun seript
20°
o g I8
8.0
i g =
-£0- o500, 60,
500 i 0.0
100- s S Chi (FlowCOEY) ||
e 6 B 10 12 14 16 1B 20 2 M % /D RM B Defaksogt ||
. Def ot requeemmnts | |
o ? =
I s R TSR B
LE LA e B e A R i

Controller | Alasm & Count |
Valve curve correction

_Fachor:: 1.0 Signak: + 1%

rValve powers
Open: v10.030 A Max: »/0.300 /A

Learnopenl Set open to low |

B FlowPlot v334 felfe] =
File Edit Extra Info
[ Chi Walve oul TR
" Hione |
140~
Hone |
120- Hone | |
. + 0l 10
@Realtime s
80~ @lnvald data
Instrument Settings
60~
)
40-
- 24
= Clear
0= @ active:
Triager @ Trigd
20
<= oy
= é
B Ay e e e &P il (R
A’7 0 2 4 & 8 10 12 14 16 18 20 22 24 26 28 30 Default script
- i Default requirements.
SRR e e R
0 5 10 15 20 25 30 35 40 45 S0 55 €0 \L/
4| FlowDDE - Mormal poling | 2015-10-29 14:36
With holding current

=Time Correction [n-1]-Overrun Correction*[Time Correction [n-1]-Counter Limit/Counter value]
* Time Correction[n]
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10 Proportional filling [MODE (]

In the “Alarm & Count” tab, the counter setting can be found. The counter will count the total amount of flow passing
through the instrument. The counter has three modes: [Off], [Up] and [Up to limit]. For filling applications [Up to limit] has to
be selected. In order to perform a dosage a setpoint value (e.g. 100%) has to be selected. The setpoint value is related to the
full scale value. Setpoint can be changed once the limit has been (or will be) reached.

By enabling [new setpoint on limit] and set it at 0.0%, the dosing set-up is created.

Select [reset counter] to perform a dosage. (When the desired limit has been reached, setpoint will be set to zero)

10.1  Counter control gain
=|0] x|
rChannel & control mode Setpoint controller |
DOE server channel IDOE server channel
FlowDDE -I 1= FlowDDE - I 1 ']
SNBE20023% (CORIFC)  w WD e
Maode 18, R5232 -
{ g..sﬂ 80% 20%
[Actusl readngs i +1%| 60% | 10%
Meas -0.02% 0.01kgh
[vave 000%  0.000A § A ] _Hh | %
ml Controder  Alarm & Count r
Almren - | Counter - :
M:Eh‘ -I M:ﬁtom—.t -|I
Delay time: = | oseC
Micsl 0.0 Maxiwl 0.0% Limit: v 10.00p -]l

" MNew setpoint on alarm:

@ Minimum alarm
@ Maximum alarm
@ Response power-up alarm

@ Error

@ Warning

@ Masterslave alarm
@ Hardware error

Overrun correction: »| _0.800 =
Counter control gain: v _2.000
[ New setpaint on mit:

s 0.00%

| ||| outputs fi relay/t on bmt 5| |

Reset: Fff."-‘.' BUS freyboard .]
Reset counter |

Counter value: 10.00g
@ Counter kit reached

Relay output/TTL |
@ Relay active Toggie relay ||
Togghe relay only functions if the

reday is not used for alarm or counter,

losd | Saveas | Restoresetings | Bachp | Request | dose |

A

The value set as counter control gain is related to a percentage. This
percentage will be connected to the Counter Limit. When a certain
percentage of the counter limit is reached the proportional actuator
will be slowly forced to stop/close due to a decreasing setpoint level.
This is needed in order to approach the counter limit carefully and
avoid overshoots. The point of slowing down can be set by means
of counter control gain. This value can be changed from 1...100.

The following formula is used:

1
Counter Control Gain

SlowingDown% = [ - ]* 100%

In the example on the left, counter control gain = 2, which means
that the setpoint will go downwards after reaching 50% of the
counter limit (10 g). When reaching 5g, the counter will force the
controller to decrease its setpoint down to 2% (automatically
controlled by an additional P- controller for the counter). The last
part of the batch will be dosed at 2% flow rate of the capacity.

An example is shown at chapter 10.2 proportional filling example..

Fast and accurate proportional filling is possible, therefore it is necessary to set a few controller options, such as FS value,
counter control gain and the PID-Kp value. See section Controller settings example.

Counter control gain (

X) | Counter value where controller will slow down

0 No slowing down; controller stops if limit has been reached
1 0%, so immediately when counter starts running
2 50% of max. limit of counter
3 67% of max. limit of counter
4 75% of max. limit of counter
5 80% of max. limit of counter
10 90% of max. limit of counter
50 98% of max. limit of counter
100 99% of max. limit of counter

A

Please try to make sure that the last phase of dosing will be performed at 2% setpoint, otherwise there could be an overdose.
Ifthis cannot be avoided or when dosing at 2% will still give an overdose, you might consider enabling the overrun

correction or lower the FS value. Both mechanisms can be active at the same time with proportional filling.
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Proportional filling example

| FlowPlot v3.30 l

Value (%)

File Edit Extra Info

Time (s)

s ol[szs0
@ Realtime ofs
@ Invalid data

Select Parameters

Start Stop
ear
. | ®Actve
- | @Trigd
Run script
9 2
E3[ 75.00/ 1000
§ Send 0
o 20.0
T +5.00 5.0
ﬁ 5.00 | 0.0

SP Ch1 (FlowDDE)
Default script

0 A"

»

40

60 80 100 120 140 160 160 200 230 240 260 260 300 320 340 360 360 400 420 30

s
mqéasooszomsso%sm

| FlowDDE - Normal pollm
- 9

Bronkhorst

[ 2012-1207 10:14

Counter controller gain

This value determines when the additional P-controller on the batch
counter will force the setpoint downwards. In thisexample this value = 8,

meaning at 87.5% setpoint will go down.

Dosing settings

Note: Make sure setpoint will be controlled
down to 2%. The last drop should be dosed
at 2% to avoid overshoots for the batch

|2 Instrument Settings 5 =] 2| |- Instrument Settings =101
Channel & control mode rChannel & control mode: [Setpoint controller
DDE server DDE server DDE server channel
FlowDDE I F{The DDE server to use to communicate with the instrument for setpoint controlling
SNTestM14-02-2010 SNTestM14-02-2010 w L m -
Mode 18.R5232 Mode 18.RS232 ~ g 100%
Actual readings Actual readings 3 +1% 60%
Meas 0.02%  0.01kgh Meas 0.02%  0.01kgh 1| [ =
Valve  0.00% valve  0.00% g i Iy 0%
gasc  Controler | Alam &Count | Basc | Controler  Alam & Count |
Controller features Valve o.lr\re correction Alarm Counter
. St =
Controller type: »| 40 Facwr: | 1.0 Signal: " 15 Mode: ﬁf.‘ - Mode: |Up to limit -
[~ Valve in safe position after startup .
[ Open from zero with ramp valvepo:‘vei i 2 !.( e 3000]
™ Monitor change at setpoint step Open: | 269V Max: ¥ 5.00 ¥ = . % tmit:»|___100.0f -
[~ Valve voltage drift compensation W= 5
[~ Automatic siope for plot valves Learnopen | Setopen tolow Overrun correction: ¥ U‘?UD 2
[ Auto-correction valve open Counter control gain: | 8.000
Setpoint slope
; z::: mw;‘::ps _ i = oo ew se al [ New satpoint on limit:
overshoot protection tpoint slope: v - A % 3| 0.0%
PID settings
PIDKp (fuidset 1) PID-Ti PID-Td 0 - QOutput: flu relay/td on limit -
81012 o 0.010 g, 300 0.010 p,100 Reset: [ 3 - Reset: FLOW-BUSkeyb. fext.
6
3 415  0.001 N 0.001 Y Lo R Reset counter
2 18 " < ) @ Minimum alarm o
son © fst 0000 5000 sow 0000 5000 fost @ Maimum alarm B 29
15.000 = AutoKp [ 0.100 sac 3| 0.000 sec @ Response/power-up alarm @ Counter limit reached
Response settings- @ Error Relay output/TTL
Open-from-; -2er0 Normal (step) Stable situaton 9 Warning @ Relay active Toggle relay
-q—ﬂ—')- [ 128 S . ol 128 4 o - S| 128 @ Master/slave alarm Toggle relay only functions if the
05- o 255 ast 0slo 255 fast Bsio 255 fast @ Hardware error relay is not used for alarm or counter.
Load | Save as | Restore sattings | Request I Close | Load | Save as I Restore settings I Request Close

Test instrument: M14 with Tuthill DGS.23 gear pump; 100% FS = 30 kg/h water.

9.17.075G

Instruction Manual CORI-FILL™

21




Bronkhorst®

10.3 Controller options

Controller options should be set for fast response. Below typical (fast response) settings for a pump controlled by a mini
CORI-FLOW™ instrument.

Instrument Settings

Valve powers, with the learn open function the
instrument will determine what the opening/start
voltage of the used actuator is (e.g.a valve or a

|, pump). After this value is known the opening
response will be adapted to decrease the dead time
during setpoint steps from zero.

~ Setpoint slope. Normally = 0, except when PID-Td > 0.

|
~c
|
I
|
I~ Au
Ve
|

— PID-Kp: Typical = 10. Increase in range 10...100 to
make controller faster. Decrease to slow down.
PID-Ti: Typical = 0.1. Decrease in range 0.02.0.1 to
make controller faster. Increase from 0.1...2 to slow
down. PID-Td: Typical = 0. Increase a little (0...2 sec.
to differentiate dead volume if necessary.

— Special adjustment for PID-Kp at certain situations for
extra
speeding up or slowing down.

For more detailed information about settings see
FlowPlot manual 9.17.030.

Test instrument: M14 with Tuthill DGS.23 gear pump; 100% = 30 kg/h water.

o ‘ Extra information: The PID scale can be adjusted by double clicking the highest value on the scale as shown below.

22 Instruction Manual CORI-FILL™ 9.17.075G



104

Bronkhorst®

Controller settings example

In the table below several controller settings are shown at different batch limits. This test is performed with an M14 mini
CORI-FLOW™ and Tuthill DGS.23 gear pump based on water.

- Filters are enabled and set to default values as shown on the next page

- The overrun correction is set to zero.

- The counter control gain (CCG) has to be adjusted to the batch size.
- The PID controller settings vary per application

Please note that these values are indicative, it can vary per application. On the next page the flowplot settings are shown

for a batch of 20 gram.

M14 mini CORI-FLOW

Dosing accuracy better than 0.5%

Limit in gram 2g 5g 10g 16g 20g 30g 40g 50g 75g 100g 150g 200g 500g
FS value in kg/h 25 6 11 15.5 19 26.5 30 30 30 30 30 30 30
Dosing time in seconds 55 5.5 5 5.5 5.5 6 7 8 11 14 20 26 62
CCG 2.9 3 4 4 4 4 4.5 9.3 8 11 16 22 50
PID-Kp 25 25 25 25 25 25 25 20 20 20 20 20 20
PID-Ti 0.08 0.08 0.08 0.07 0.08 0.08 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Important settings: T

For fast and accurate proportional dosing it is import to create a
small overshoot in flow, like 10% as shown on the left. By doing
this the Coriolis instrument has more time to control the

requested dosage.

This is especially important for small dosages. The graph shows a
dosage of 20 gram in 5.5 seconds. Please see the correct settings

below.

An overshoot can be created by increasing the PID-Kp and PID-Ti

value.

Flowplot settings:

e

Vakse (%)

Co o HH ME ERE AR RS EE

These settings are used to dose a batch of 20 gram.

|- Instrument Settings

‘Setpoint controber
DDE server channel DDE server
[ Fewoe o[ =l Fescoe ] tz]
SHTestM14-02-2010 ] E;r"b‘% ey s
Mode| 0.BusRS232 o] Send
Actual readings :
Meas  0.01%

Valve  0.00%
Basc | convoler | Al a.count |
Identfication—

Serial number: TestM14-02-2010
Service number: 000000

Channel & control moda

H E] [} W 7 i W
Wt Tome (5}
e E— T T
8 = 15 = £ ] ko3 £ ] Rl L 0 Ll
DA R . T
Sil=/ES|W . nstrument Settings =10l x|
Channel & control made | Setpoint controller
channel channel IDDE server channel DOE server channel
[ mowooe S| 1=H][ FowooE [ 1] [ mowoDE || 1= [ FowoDE ][ 1]
SNTest14-02-2010 w| o SNTestM14-02-2010 v S ow
Moda| 0. BusfRS232 v 4 100% | 0% Mode 0. Bus/R5232 =10 | 100% | 40%
| _send | 80% | 20% | _send | 80% | 2%
'Wmm cwmh | § +1% | 60% | 10% e ok | § +1% | 60% | 10%
vaive  0.00% !. bl lsal | vaive  0.00% || & e J S0% | 0%
Basic | Conroler | Alarm & Count. | Basc | Controler  Aam &Caunt |
Alarm . Controler features Valve curve comection
.
Controller typet ~| 01| |Factor: o] 1.0 Signal: w| 1%

I Valve in safe position after startup.

S [ Open from zero with ramp
B T}
Usertag: LISERTAG 0% I R e it ey Open: =] 2741 Max: | 5.00 %
(Fluid sattings | afe—— I Valve voltage drift compensation
Active fudet 3| 1 Pids 0 Actuldersity: 9929 kgfn3 T e . [~ At doe vt | | mooe | swoentoion |
i b Counter control gain: v/ 4.000 [~ Auto-correction valve open
TCapadty and unit §Controler focint ™ Hew t.on it I~ Valve output steps |
oy SEtDoNT on lanm: setpont )
| unit type: | Mass Flow = - S [~ Valve overshaot protection Sempointsiope: 5 0.0 sec/100%
A | A ol f
| Full scale vakue: 19.00 Elh =1 Speeds »|  1.00 % v i ﬂme’w
- 0 i » [ "> utput: | =11 |1} Butput: o relay tt on kmit = PIDHp (Auidset 1) PID-TI PID-Td
1.00 kgh 30,00 || 0.1l LO  fosti0.0 Reset: [ £ Reset: FLOWBUS 35 8 10 12 0.010 g 400 0.010 100
i S — & 14
Output fiter | (Senser zer0 Reset alsrm Reset counter 5 Ye 0001 o Sl 3 —
Display Factors Dynamic: »|__ LO0E-3 @ Miimum dlarm = 2 18 4 ; 2
f : .0
0.1 1=nofiteeg iAo s ||| Autoaero @ Maxinum slarm Counter vake! ) sonr @ 2 st 0000 5000 fo 0.000 5000 fast
| — Il @ Response/pewer-up alarm @ Counter limit reached 3| 25.000/% mm..cp| o 0.080 sec 3| 0.000 sec
Smogthing factors  Exponental: o] 0100 @ Error Relay output/TTL e
0..1, 1 = o fitering Wei ol 0.000 @ Waming @ Relay active Toggle relay Open-from-zera Stablesituaton
sl @ Master dlave alarm | Toogle relay only functions i the . 3 128 125 am—p sl 128
@ Hardware error relay is not used for alarm or counter. Oslow 255 fast Oslow Oslow  255fast
Load I Save as | Restore settings [ Request [ Close. Load ! Save as | Restore settings ‘ Request | Close | Load | Save as | Restore settings. l ngll Close I
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11 Troubleshooting

Problem

Possible cause

Action

Suddenly a wrong value will be
dosed among a sequence of right
values when using on-off dosing
with shut-off valves.

(Back) pressure waves caused at
valve closing with high force might
give erratic reading at (mini) CORI-
FLOW™,

Select a different valve type

Make sure to have some volume or
dampener between valve and meter

Monitor ‘hardware error’ at alarm info byte
at instrument interface to indicate this

Monitor ‘counter value’ at instrument
interface to detect this

Even when dosing time is very short
flow signal is too slow

Filter settings might not be optimal.

Changefilter settings according to the
CORI-FILL™ mode

Large deviation on sequential
batches

Filter settings might not be optimal.

Changefilter settings according to the
CORI-FILL™ mode

Supply pressure not stable

Check and stabilize pressure

Controller settings not optimal

Increase control stability by optimizing
PID settings.

Flow signal is >130%

Pressure too high

Lower the supply pressure

Resistance of flow line too low

Restrict the flow by using a manual valve

PID-Kp too high

Select alower Kp value

FS value (capacity) too low

Increase the FS (capacity) value

Dosed value is not accurate enough

Flow meter has wrong zero point

Perform new auto-zero

Too many gas bubbles in liquid

Degas the liquid and purge the flow meter

Vibrations disturbing the meter

Follow instructions for mounting

Flow signal >130%

Try tolimit flow signal < 130%

Dosing time is too short

Increase dosing time

Proportional dosing is too fast

Adjust counter control gain to ensure last
part of dosing at 2%

Counter control gain too low
(Dosing too long at low flow)

Increase counter control gain to dose
longer at high flow (more accurate)

Reference instrument to check with
is not a weighing scale (e.g.
volumetric device)

Use a weighing scale and handle it
according to the instructions

Proportional dosing @2% gives too
much overshoot

Lower flow rate (dosing speed) or enable
overrun correction

Parameter 359 and 360 cannot be
found

Firmware version =8.40c

Ask your local sales office for options

FlowDDE Version < V7.74

Download the latest version from
www. bronkhorst.com/downloads

Reset counter command can be
given

and physical flow can be seen at the
outlet but the counter keeps
indicating 0 gram or ml

Firmware issue

Ask your local office for support

A\

‘ Firmware version 8.40c should be upgraded to firmware version 8.41d for optimal functionality.
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12 Service

For current information about Bronkhorst® and worldwide service addresses, please visit our website:

@ www.bronkhorst.com

Do you have any questions about our products? Our Sales department will gladly assist you selecting the right product for
your application. Contact sales by e-mail:

E sales@bronkhorst.com

For after-sales questions, help and guidance, our Customer Care department is available by e-mail:
E| aftersales@bronkhorst.com

No matter the time zone, our experts within the Customer Care department are available to answer your request
immediately or take appropriate further action. Our experts can be reached at:

@ +31859021866

Bronkhorst High-Tech B.V.
Nijverheidsstraat 1A
NL-7261 AK Ruurlo

The Netherlands
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