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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.

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

Disclaimer
The illustrations in this document serve to provide general notices regarding correct operation. The illustrations are
simplified representations of the actual situation and may differ from the actual product.

Bronkhorst High-Tech B.V. reserves the right to modify or improve its products and documentation without notice. Prior to
work, check whether a newer version of this document is available on the Bronkhorst website.

Symbols in this document

/ﬁ Important information. Disregarding this information could increase the risk of damage to the equipment, or the risk of
personal injuries.
Tips, useful information, attention points. This will facilitate the use of the instrument and/or contribute to its optimal
performance.
Additional information available in the referenced documentation, on the indicated website(s) or from your Bronkhorst
representative.
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Warranty

Bronkhorst® products are warranted against defects in material and workmanship, provided they are used in accordance
with the ordering specifications and not subject to abuse or physical damage. Products that do not operate properly during
the warranty period may be repaired or replaced at no charge.

The warranty includes all initial and latent defects, random failures, and indeterminable internal causes. It excludes failures
and damage caused by the customer, such as contamination, improper electrical hook-up, physical shock, etc.

Re-conditioning of products primarily returned for warranty service that is partly or wholly judged non-warranty may be
charged for.

Bronkhorst High-Tech B.V. or affiliated company prepays outgoing freight charges when any part of the service is
performed under warranty, unless otherwise agreed upon beforehand. However, if the product has been returned collect to
our factory or service center, these costs are added to the repair invoice. Import and/or export charges, foreign shipping
methods/carriers are paid by the customer.

Receipt of equipment

e Check that the outer packaging and its contents have not been damaged during transport. If the outer packaging or its
contents are damaged, the local carrier must be informed immediately regarding his liability, if so required. At the same
time a report should be submitted to your Bronkhorst representative.

o If the product is damaged, it should not be put into service. In that case, contact your Bronkhorst representative for
service.

e Check the packing list to ensure that you received all items included in the scope of delivery.

e Do not discard spare or replacement parts.

o See Removal and return instructions for information about return shipment procedures.

Equipment storage

e The equipment should be stored in its original package in a climate controlled storage location.
e Care should be taken not to subject the equipment to excessive temperatures or humidity.

o See technical specifications (data sheet) for information about required storage conditions.
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1 Introduction

1.1 Scope of this document

A Liquid Dosing Set (LDS) is a conjunction of one or more controlling Bronkhorst® instrument(s) and one or more actuators
(pump and/or valve), which are used to generate or limit a liquid flow. In its most basic setup, the controlling instrument
can be a mass or volume flow controller, whereas the actuator can be a control valve (in a pressurized fluid system) or a
pump (which draws liquid from a storage vessel and provides the necessary forward pressure to the fluid system). Note that
the variant with a control valve is basically the same as a common (Bronkhorst®) flow controller.

flow flow
— —
F U/
Pump Mass flow Mass flow Control
controller controller valve

In a pressure-controlled setup, a stable forward pressure is generated by means of a pump and a pressure controller.
Depending on the required dosing method (batch or continuous), a dosing valve or a control valve in conjunction with a
flow controller can be used to feed a consistent amount of liquid to a process.

! a | 1
1 g 1
flow 1 z 1
> I
\J
Pump Pressure Mass flow Control
controller controller valve

This document contains installation and operating instructions and troubleshooting tips for the core components of the
LDS. It does not in any way replace the manuals for the individual components; for correct installation and operation these
manuals are indispensable.

Complementing the installation information for the core components, this document also contains advice and background
information for the use of additional components that can help optimize the dosing process (some of which may already
be included in the scope of delivery).

1.2 Intended use

The LDS has been developed to accurately measure and control flow rates (mass or volume) and/or pressures in a fluid
system, applying the media and operating conditions (e.g. temperature, pressure) as specified on the purchase order.

Any other use than mentioned here is considered unintended.

Responsibility for the use of the equipment with regard to its intended use, suitability, cleaning and compatibility of
process media with the applied materials lies solely with the end user.

Bronkhorst High-Tech B.V. cannot be held liable for any damage and/or injury resulting from unintended, improper or
unsafe use, or use with other media and/or under other conditions than specified.

9.17.146D Installation Manual Liquid Dosing Set 7
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2 Safety notes

/A Please read this document entirely and carefully before installing and operating the product. Not following

the guidelines could result in personal injury and damage to the product and the system(s) it is incorporated in
or connected with.

The product(s) described in this document may only be handled by qualified personnel who are familiar with combined
fluid and electrical systems and who recognize the associated hazards (e.g. (high) fluid pressure, electric shock).

The user is responsible for taking the necessary safety measures to prevent damage and/or injury while working with the
equipment and process media (as described in the associated Material Safety Data Sheets).

Where appropriate, this document recommends or prescribes safety measures to be taken with respect to media or
equipment usage under the specified conditions. However, this does not relieve the user of aforementioned
responsibility, not even if such is not explicitly recommended or prescribed in this document.

The equipment and its accessories must be used in accordance with their specifications and intended use.

The customer is responsible for conducting a risk analysis for the entire system and take the required safety precautions
following applicable laws and regulations. Based on the risk analysis, the customer should describe and adhere to
standard operating procedures to ensure safe use of the equipment.

Parts of the assembly may be dismounted and/or replaced for maintenance, repair or cleaning purposes only. Individual
instruments may not be disassembled or modified in any way or for any purpose.

Any unauthorized modification, for any purpose whatsoever, will be considered as unintended and improper use, will
void warranty and cancel the manufacturer's liability.

Unauthorized modifications can undo safety features, compromise system specifications (such as ingress protection
rating) and cause failure to comply with applicable laws, regulations and directives.

Ifthe product is defective or otherwise does not meet your requirements, please contact your Bronkhorst representative
for assistance or advice.

2.1 Symbols on the equipment

One or more of the following signs may be attached to the product:

@ Read the instruction manual before installing and operating the product

/A\ General warning; consult the instruction manual for handling instructions (the appearance of this symbol may vary)

/&\ Surface may get hot during operation

Shock hazard; electrical parts inside

2.2 Replacement parts

e Replacement

parts should be obtained from Bronkhorst and should match the original system specifications.

o Non-safety-related replacement parts may be obtained from other suppliers, provided they are equivalent to the original

components.

e Standard fuses with national safety approval may be used (if applicable), provided that rating and type are equal to
those of the original fuses.

A .

The use of alternative components or components with deviating specifications can adversely affect the functionality,
accuracy and durability of the entire system and undo safety provisions.

Ifyou are unsure about the suitability of a replacement component, please contact your Bronkhorst representative for
information.

Installation Manual Liquid Dosing Set 9.17.146D
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Safety warnings

Always follow local guidelines for safe lifting of heavy and/or large objects.

Do not apply fluid pressure until all required fluid connections and electrical connections have been made.

Check the fluid system for leak tightness after any modification and before applying full operating pressure, especially when
using hazardous media (e.g. toxic or flammable).

In order to be able to comply with all applicable guidelines and regulations, it is essential that electrical connections be
made by or under supervision of a qualified electrician.

o Theequipment described in this document contains electronic components that are susceptible to electrostatic
discharge.

o When working on the electrical installation, take appropriate measures to prevent damage as a result of electrostatic
discharge.

The CE mark on the equipment indicates that it complies with requirements imposed by the European Union, including
electromagnetic compatibility (EMC).

EMC can only be guaranteed by applying appropriate cables and connectors or gland assemblies:

o Cablewire diameters must be sufficient to carry the supply current and minimize voltage loss.

o When connecting the product to other devices, ensure that the integrity of the shielding remains uncompromised; use
shielded cables and connectors where possible and/or required.

o Preferably use the supplied cables (if applicable) to make electrical (signal) connections to and between the supplied
components. These cables are shielded, have the required wire diameter, and loose ends (if applicable) are marked to
facilitate correct connection.

Ifnot all requirements for proper shielding can be met (for example, because a component is not equipped with shielded
connectors), take the following measures to ensure the best possible shielding:

o Keep cable lengths at a minimum.

® Route cables as closely as possible alongside metal structures or components.

e Ensureall electrical components are grounded to earth.

When in doubt about the shielding of your cabling and/or electrical connections, contact your Bronkhorst representative.

Always turn off electrical power before connecting or disconnecting equipment electrically.

o [faseparate power switch is included in the scope of delivery, it should be used to switch all components of the assembly
on or off simultaneously.

o The power switch should be within easy reach of the operator.

e Becausethe LDS is not a self contained system, it has no emergency stop facility.

o [tisthe customer's responsibility to identify the risks of the system in which the LDS will be incorporated and to take
appropriate measures if necessary.

The pressure relief valve is not a safety device, but merely serves to protect critical fluid system components. The end user is
responsible for appropriate safety measures to prevent overpressurization of the LDS and the surrounding fluid system (if

applicable).

Before operating the LDS, make sure that the equipment has been installed and configured by an authorized service
engineer and that the installation is approved for use.

Frequent inspection of all fluid lines and connections before, during and after operation is essential, to ensure and maintain
a safe working environment. If necessary, re-tighten fluid connections.

Ensure that the surface temperature of the pump head does never exceed the flash point temperature of the process media.

9.17.146D
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Before loosening fluid connections or disassembling/reassembling any parts of the system (electrical or fluid related), make
sure that:

o thefluid system is brought to atmospheric pressure

e thepump is not running (if applicable)

o theequipment isisolated from the electrical power source

Inexpertly servicing instruments can lead to serious personal injury and/or damage to the instrument or the system it is
used in. Servicing must therefore be performed by trained and qualified personnel. Contact your Bronkhorst representative
for information about cleaning and calibration. Bronkhorst has trained staff available.

10
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3 Installation

The image below shows a schematic representation of a dosing system with some peripheral facilities to optimize control
e recommendable or even necessary.

behavior. Depending on the required system characteristics, some components may b

Presue
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Mass flow
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Placement
For optimal performance, observe the following guidelines:

The construction or surface to which the equipment is mounted should be able
the entire assembly.
sizes and locations of the mounting points.

Avoid installation in close proximity of mechanical vibration.
When using vibration dampers, ensure an even load distribution.

Always follow local guidelines for safe lifting of heavy and/or large objects.

A
A
i

3

Piping

maximum operating pressure).

prevent stress on the connections.

3. Fluid connections

recommended.
Make sure connector sizes match; do not mix metric (mm) and imperial (inch) sizes.
Make sure all connectors and tubing are absolutely free from dirt and debris.

by the manufacturer of the fittings.

controller valve

Place the assembly on an even, level surface with a rigid and stable underground.
to support the dimensions and weight of

Use the provided mounting holes to fixate the equipment. Consult the according dimensional drawing(s) for the exact

Use the equipment in an environment with a stable ambient pressure and temperature.

Use piping or tubing that is suitable for the operating conditions of the application (media, maximum temperature,

Use flexible piping/tubing to connect the LDS with the surrounding fluid system, to neutralize external vibrations and

Connect the instrumentation to each other and to the fluid system in accordance with the relevant manuals.
Tighten connections according to the instructions of the manufacturer of the fittings. The use of Swagelok® adapters is

Check all pre-installed fluid connections (if any); if necessary, re-tighten connections according to the instructions issued

9.17.146D Installation Manual Liquid Dosing Set
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/A Do not apply fluid pressure until all required fluid connections and electrical connections have been made.
’ é Check the fluid system for leak tightness after any modification and before applying full operating pressure, especially when
using hazardous media (e.g. toxic or flammable).

@ Fitting instructions can be found in the Installer Pocket Guide for Swagelok® Tube Fittings (doc. no MS-13-151); this
document can be downloaded from the Swagelok® website www.swagelok.com)

3.4 Electrical connection

For specificinformation about electrical installation of the individual components (controlling instrument, actuator), follow
the instructions in the respective manuals.

e Electrical connections must be made with the supplied cabled (insofar as provided) or compatible, in accordance with the
hook-up diagrams of the concerning system components.

e When using self-assembled cables, follow the guidelines provided by the connectors' manufacturer.

e For usein a fieldbus system, follow the instructions of the cable supplier for the according fieldbus system.

e Make sure that the power supply is suitable for the power ratings as indicated on the serial number labels of the
individual components or in the technical specifications, and that double or reinforced insulation is used for the power
supply.

o If a surge protection device is used, make sure its specifications match the power consumption of the application.

Before powering up, make sure all required cabling is properly connected.

Inspect cabling and connectors for damage before each use.

/ﬁ In order to be able to comply with all applicable guidelines and regulations, it is essential that electrical connections be
made by or under supervision of a qualified electrician.
/ﬁ o Theequipment described in this document contains electronic components that are susceptible to electrostatic
discharge.
o When working on the electrical installation, take appropriate measures to prevent damage as a result of electrostatic
discharge.
/A The CE mark on the equipment indicates that it complies with requirements imposed by the European Union, including

electromagnetic compatibility (EMC).

EMC can only be guaranteed by applying appropriate cables and connectors or gland assemblies:

o Cablewire diameters must be sufficient to carry the supply current and minimize voltage loss.

o When connecting the product to other devices, ensure that the integrity of the shielding remains uncompromised; use
shielded cables and connectors where possible and/or required.

o Preferably use the supplied cables (if applicable) to make electrical (signal) connections to and between the supplied
components. These cables are shielded, have the required wire diameter, and loose ends (if applicable) are marked to
facilitate correct connection.

Ifnot all requirements for proper shielding can be met (for example, because a component is not equipped with shielded
connectors), take the following measures to ensure the best possible shielding:

o Keep cable lengths at a minimum.

® Route cables as closely as possible alongside metal structures or components.

o Ensureall electrical components are grounded to earth.

When in doubt about the shielding of your cabling and/or electrical connections, contact your Bronkhorst representative.

Always turn off electrical power before connecting or disconnecting equipment electrically.

o [faseparate power switch is included in the scope of delivery, it should be used to switch all components of the assembly
on or off simultaneously.

o The power switch should be within easy reach of the operator.

e Becausethe LDS is not a self contained system, it has no emergency stop facility.

o [tisthe customer's responsibility to identify the risks of the system in which the LDS will be incorporated and to take
appropriate measures if necessary.

> B
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3.5 Pump

The pressure drop across the suction line can cause dissolved gas to decompress and form bubbles in the liquid.

o e Tominimize the pressure drop before the pump and help prevent the formation of gas bubbles on the suction side, use a
suction tube with a diameter that is equal to or larger than the diameter of the pump inlet.
o Keep the suction line as short as possible.

3.6 Liquid storage vessel
For a gear pump to work properly, the storage vessel should be positioned at the same level as or somewhat lower than the
pump. To help prevent underpressure in the suction line, install the vessel and the pump at the same level if possible.

3.7 Inlet filter

For reliable performance, make sure the fluid stream is uncontaminated. If necessary, use an inlet filter to ensure a particle
free media stream. Select a filter with a surface area and pore size that minimize the pressure drop.

Make sure to install the filter before any component that is sensitive to clogging or damage.

3.8 Pressure relief valve

A pressure relief valve can help protect the downstream process and the components of the LDS itself against unexpected
pressure surges which can cause overpressurization. Such pressure surges can occur, for example, when valves are opened
or closed, components become clogged or the downstream process generates back pressure.

Notethat a filter will not stop dissolved matter like minerals (for example dissolved lime or sodium chloride) and chemical
stabilizers.

In systems where a pump is used to build op the required pressure to generate a flow, a pressure relief valve should be
installed between the pump and the controlling instrument.

In any case, make sure that the outlet of the pressure relief valve is connected to an appropriate draining facility or that the
liquid is fed back to the liquid storage vessel (in case of pressureless liquid supply).

/ﬁ The pressure relief valve is not a safety device, but merely serves to protect critical fluid system components. The end user is
responsible for appropriate safety measures to prevent overpressurization of the LDS and the surrounding fluid system (if
applicable).
3.9 Bypass

If a pump is used to supply pressure a bypass circuit has several benefits and can be advised or even necessary in the
following situations:

e |n applications with a very low liquid flow, the pump might have to run in the lower part of its speed range, which can
result in unstable control behaviour. Adding a bypass circuit allows the pump to run at a more efficient speed.

e In continuous dosing applications with a variable flow rate, the amount of liquid circulating through the bypass can be
adjusted to optimize the pump speed. Depending on the amount and speed of variation in the flow rate, the bypass can
be adjusted using a manual or electronically controlled (needle) valve.

o Fastbatch dosing systems typically operate under pressure control. A continuous flow through a bypass line can help
prevent pressure surges caused by starting and stopping the flow with each batch.

Of course, the addition of a bypass pipe can also have disadvantages:
o the fluid system contains a larger volume that needs to be flushed and/or cleaned from time to time.
e for various reasons (e.g. with regard to hygiene or safety), pumping around liquids/ingredients can be undesirable.

o o The bypass line should be branched from the main fluid line between the pump and the MFC or from the fluid line
between the main line and the pressure relief valve.
o Do not feed the bypass outlet directly into the fluid inlet; instead, lead the bypass stream back into the liquid storage
vessel or into a suitable (waste) container.

9.17.146D Installation Manual Liquid Dosing Set 13
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3.10 Checkvalves

There are 3 main reasons installing one or more check valves might be advisable or even necessary:

o Preventing back flow; (unexpected) back pressure can be caused, for instance, by downstream obstructions (e.g. closing
valves, clogging, blockage), or simply because the downstream process has a higher pressure.

o Creating a small downstream resistance can improve the control loop, especially in combination with a low back pressure
process.

o A pump is not a shut-off valve. Particularly if the inlet pressure is higher than atmospheric, fluid can keep flowing if the
pump is not running. The cracking pressure of a check valve can help prevent this.

A disadvantage of a check valve is that it can cause control instability at (very) small flow rates, precisely because of the
introduction of a resistance.

3.11 Isolating components

Depending on the size and complexity of the application and the nature of the used media (specifically its hazards), it may
be advisable to install a flushing circuit around the instrumentation, with additional valves to isolate or purge/drain parts
of the fluid system. This will allow a service engineer to work in a safe environment when exchanging components or
performing other maintenance actions, without the need of flushing the entire fluid system. Following local laws and
regulations and/or industry standards, such measures may even be mandatory.

Note that check valves contain moving components, which - depending on the used media and the load on the system -
require preventive and/or regular maintenance.

The example below shows a schematic representation of a flushing circuit (to simplify matters, the LDS is shown as a single

object).
Bypass line 4 D Waste outlet
return (bypass line)
Fluishing D Waste outlet*
fluid (pressure relief)

Liquid o X w .
supply D | >- -< | Liquid Dosing Set J M D Dosing outlet

m D Waste outlet

*) In order to ensure permanent protection of the system components against overpressurization, it is inadvisable to install
a shut-off valve in a fluid line with a pressure relief valve. Closing the shut-off valve (whether intentionally or not) would
eliminate the function of the pressure relief valve.

>

When setting up a flushing circuit, observe the following attention points:

Make sure that the liquid supply line(s) and dosing outlet line can be blocked.

Make sure that each branch can be flushed and blocked separately.

Connect liquid outlets to an appropriate drainage facility and/or install return lines to a storage vessel.

Of course it is not absolutely necessary to use manual shut-off valves as in this example. If so desired, some shut-off valves
could be replaced by a 3-way valve or even a capped T-part to serve as a drain point.

14 Installation Manual Liquid Dosing Set 9.17.146D
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Operation

Before operating the LDS, make sure that the equipment has been installed and configured by an authorized service
engineer and that the installation is approved for use.

Frequent inspection of all fluid lines and connections before, during and after operation is essential, to ensure and maintain
a safe working environment. If necessary, re-tighten fluid connections.

For operating instructions regarding the controlling instrument (including instructions for first use), consult the concerning
instrument manual.

Starting up
Before sending a setpoint, make sure all peripheral (isolation) valves are opened, so the pump can draw in the process
media and displace it freely.

the actuator is a pump, ensure that the suction line is filled with the process media before starting the pump.
t the factory, the instrumentation has been tested with water and subsequently purged with clean and dry air. Although

every effort has been made to deliver the products as clean and dry as possible, the presence of some remaining water

d

4.1

1.
2.

roplets in the instruments or intermediate tubing cannot be ruled out entirely.

.1  Filling fluid system

Make sure to check all fluid connections for leaks.

Make sure all liquid outlets (process outlet, pressure relief valve, drain line, etc) are connected to the process or a
suitable waste/drain facility.

Open all peripheral (isolation) valves, in order to let the pump draw in and displace the process media freely.
Increase the actuator setpoint gradually

(the filling time largely depends on the internal volume of the fluid system; increase the setpoint faster or in larger
steps if necessary and if the application allows it).

Wait until the entire fluid system is filled with the process liquid.

Change the actuator setpoint to 0%.

4.2 Gas free operation

A flow meter can only measure mass flow adequately if the fluid flows through the instrument in a single state. A gas free
media stream is essential to the overall performance of the LDS. Sudden pressure drops or temperature shifts can cause

diss

olved gas to expand as bubbles throughout the fluid system, creating a two-phase flow phenomenon known as 'slug

flow'.

Slug flow dramatically reduces flow stability and measurement performance. The expansion of gas causes an increase of

the
also

volumetric flow rate, and accelerates the mass flow between bubbles. However, the added volume of the gas bubbles
slows the overall mass flow rate, reducing the maximum achievable dosing speed. The result is a reduced, however

vigorously fluctuating flow rate.

0 To minimize the risk of slug flow, observe these recommendations:

e Before using the LDS, make sure that the device's internal fluid system is filled homogeneously with the process media, by
flushing it and/or performing one or more evacuation cycles on the downstream side.

e Besuretoreplace or clean theinlet filter cartridge (if applicable) before it becomes clogged, as clogging increases the
pressure drop and thus the risk of decompression.

o Practice has shown that a thin-walled suction tube with a minimum (outside) diameter of 0.5 inch generally limits the
pressure drop across the inlet filter sufficiently to prevent decompression (under normal circumstances).

o Prevent sudden temperature and pressure fluctuations throughout the fluid system.

o If slug flow keeps recurring in spite of repeated flushing, the application might benefit from the use of a degasser
upstream from the LDS (depending on the processed media, the required dosage size and the system pressure). Contact
your Bronkhorst representative for more information.

9.17.146D Installation Manual Liquid Dosing Set 15
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4.2.1 Flushing

After filling the fluid system or as a measure against slug flow (see Gas free operation), remaining gas bubbles or water
droplets (if processing oily liquids) can be removed by flushing the system at a high flow rate:

1. Change the actuator setpoint to 100%.
2. Wait until all gas bubbles (or water droplets) have left the main fluid line(s).
(visually check for bubbles downstream of the LDS; using clear tubing or opening a downstream drain valve can
facilitate this).
3. Optional steps (if applicable):
a. Force actuation of the pressure relief valve to let gas escape.
b. Open the needle valve in the bypass line; close it once the bypass line is free from gas.
c. Repeatedly open and close bleed connectors until all gas has escaped the concerning valve(s).
4. Change the actuator setpoint to 0%

4.3 Dry-running prevention (gear pump)
/ﬁ Prevent prolonged dry-running of the pump. A few seconds of dry-running is acceptable when putting the pump into action
(e.g. when priming); extended periods can damage the pump and cause the surface temperature to rise beyond the

allowable operating temperature.

To guarantee safe use and and help prevent damage to the pump in the event of a fluid supply interruption, the following
alarm parameter settings can be used to program a dry-running prevention function (for dosing sets containing a gear
pump, this is already done ex factory):

Parameter Value Description Comment
Alarm Mode 2 alarm on Alarm type
response time
Alarm Minimum Limit 1600 5% 5 % below setpoint
Alarm Maximum Limit 1600 5% 5 % above setpoint
Alarm Delay Time 30 30 Number of seconds to wait before raising alarm
Alarm Setpoint Mode 1 change setpoint Action when alarm is raised
Alarm New Setpoint 0 0% Setpoint after triggering alarm action
Reset Alarm Enable 5 manual Enabled reset methods:

- Multifunctional switch (1)
- Digital parameter (4)

These settings ensure that the instrument raises an alarm and stops the pump (setpoint to 0 %) as soon as the measured
value is outside the configured bandwidth (between the minimum and maximum limit) longer than the configured delay
time (for example because the storage tank is running empty).

o Attention points:
o Whenan alarm israised, the dosing process can only be restarted after resetting the alarm.
o [fthe causeis not resolved, the alarm will be raised again. Therefore, always make sure the fluid supply on the media
inlet is continuous, before (re)starting the dosing process.
o Setpointslower than the minimum limit essentially disable the alarm. Depending on the stability of the flow, reducing
the bandwidth or the delay time can make the alarm more sensitive.
o Disabling alarms or changing the alarm mode will disable the dry-running prevention function.

o Special attention points regarding PROFIBUS DP usage:
o Thealarm settings should be programmed into the a-cyclic parameter settings of the concerning instrument(s), but only
after loading the GSD file for Bronkhorst® instruments.
o Loading a GSD file into the master software will remove already programmed alarm settings from all instruments on
the PROFIBUS DP network.
o At thefirst power-up after installation to the fieldbus, the settings are copied to the instrument.
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behavior.

A

4.5

Optimizing pump speed

In a system with a pump and a bypass line, the pump speed can be optimized to achieve smooth and stable dosing

Common dosing functions

Bronkhorst®

o [fthe pump runs at a too high speed for too long, the surface temperature of the pump head can rise beyond the
allowable operating temperature. Closing the needle valve further allows the pump to achieve the required operating
pressure at a lower speed.

o [fthe pump speed is too low, control behavior can get unstable. In that case, open the needle valve further.

o Adjust the needle valve to the point where the pump speed is as low as possible, while the output pressure is stable.

The product has several dosing functions. The desired function can be set by means of a number of steps (with

corresponding parameters).

e Follow the given steps to use the dosing function.
e For more functions and background information, see document 9.17.150 (Liquid Dosing Control Manual).

Ensure that the surface temperature of the pump head does never exceed the flash point temperature of the process media.

4,5.1 Continuos dosing control (no batch)

Continuous dosing settings
Step Parameter Type Access Range DDE | ProPar | Value
1 - Controlling by flow setpoint Control Mode | Unsigned char | write 0...255 12 115/1 |0

2 - Set flow setpoint using Setpoint Unsigned Int write 0...32000 9 11 X
parameter 'Setpoint' (> 0)

-OR-

2 - Set flow setpoint using Fsetpoint Float write 0...34E+38 | 206 33/3 XX
parameter 'Fsetpoint' (> 0)

Continuous dosing status

Step Parameter Type Access Range DDE | ProPar | Value

1 - Read actual measured flow rate | Measure Unsigned Int read 0...32000 8 1/0 X
using parameter "Measure"

-OR-
1 - Read actual measured flow rate | Fmeasure Float read 0...34E+38 | 205 33/0 XX
using parameter "Fmeasure"
2 - Read flow capacity at 100%. Capacity 100% | Float read 0...1e+10 |21 1/13 XX
3 - Read the corresponding unit [e.g: | Capacity unit | Unsigned char read string 129 1/31 XX
g/min, kg/h, ml/min, ml/h, |/min, I/h]
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4,5.2 Batchdosing control
Batch dosing configuration
Step Parameter Type Access Range DDE | ProPar | Value
1 - Set Counter Mode to “up to Counter Mode | Unsigned char | write 0...2 130 104/8 |2
limit” (batch Mode)
2 - Set batch size Counter Limit | Float write 0...9999999 | 124 104/3 | xx
3 - Set batch unit [e.g: g, kg, ml, I] Counter Unit | Unsigned char | write String 128 104/7 | xxx
4 - Enable “Counter new Setpoint” | Counter Unsigned char | write 0...1 126 104/5 |1
when batch “counter limit” is Setpoint
reached Mode
5 - Set new flow setpoint when Counter New | Unsigned int write 0...32000 127 104/6 |0
batch “Counter limit” is reached [0 Setpoint
=Actuator output 0%)
6 - Enable counter reset by Reset Counter | Unsigned char | write 0...15 157 104/9 |4
parameter “reset” [bit2 =1] Enable
(re) Start batch dosing
Step Parameter Type Access Range DDE | ProPar | Value
1 - Controlling by flow setpoint Control Mode | Unsigned char | write 0...255 12 115/1 |0
2 - Set flow setpoint using Setpoint Unsigned Int write 0..32000 9 11 X
parameter 'Setpoint' (> 0)
-OR-
2 - Set flow setpoint using Fsetpoint Float write 0...34E+38 | 206 33/3 XX
parameter 'Fsetpoint' (> 0)
3 - Reset counter and start batch Reset Unsigned char | write 0...8 114 115/8 |3
dosing
Pause batch dosing
Step Parameter Type Access Range DDE | ProPar | Value
1 - Set actuator output to 0% Control Mode | Unsigned char | write 0...255 12 115/1 |3
(controller disabled)
-OR-
1 - Set flow Setpoint to zero Setpoint Unsigned Int write 0..32000 9 171 0
(Actuator output 0%)
-OR-
1 - Set flow Setpoint to zero Fsetpoint Float write 0...34E+38 | 206 33/3 0.0
(Actuator output 0%)
Resume batch dosing (after pause)
Step Parameter Type Access Range DDE | ProPar | Value
1 - Controlling by flow setpoint Control Mode | Unsigned char | write 0...255 12 115/1 |0
-OR-
1 - Set flow setpoint using Setpoint Unsigned Int write 0..32000 9 11 X
parameter 'Setpoint' (> 0)
-OR-
1 - Set flow setpoint using Fsetpoint Float write 0...34E+38 | 206 33/3 XX
parameter 'Fsetpoint' (> 0)
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Stop & disable batch dosing

Bronkhorst®

Step Parameter Type Access Range DDE | ProPar | Value
1 - Set flow setpoint to zero using Setpoint Unsigned Int write 0...32000 9 11 0
parameter 'Setpoint' (Actuator
output 0%)
-OR-
1 - Set flow setpoint to zero using Fsetpoint Float write 0...34E+38 | 206 33/3 0.0
parameter 'Fsetpoint' (Actuator
output 0%)
2 - Controlling by flow setpoint Control Mode | Unsigned char | write 0...255 12 115/1 {0
3 - Reset batch counter value Reset Unsigned char | write 0...8 114 115/8 |1
4 - Set Counter Mode OFF (batch Counter Mode | Unsigned char | write 0...2 130 104/8 |0
Mode OFF)
Read batch dosing status
Step Parameter Type Access Range DDE | ProPar | Value
1 - Read actual batch counter value | Counter Value | Float read 0... 122 104/1 | x
10000000
2 - Read batch “counter limit” Alarm Info Unsigned char read 0...255 28 1/20 16
reached (batch finished) [bit4=1]
3 - Read corresponding counter unit | Counter Unit | Unsigned char | read String 128 104/7 | xx
[e.g:g, kg, ml, 1]
Reset batch dosing counter
Step Parameter Type Access Range DDE | ProPar | Value
1 - Reset batch counter value Reset Unsigned char | write 0...8 114 115/8 |1
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Response Alarm / Dry Running Protection Alarm

Ina pump system, dry running can damage the pump head and reduce the lifetime of the pump.
e Toprevent dryrunning: set a response alarm to trigger an alarm when the measured value does not reach the setpoint.

The response alarm is setup to trigger an alarm when the measured value does not reach the setpoint within a certain band
within a certain time. This alarm can be useful to
indicate a potential problem in the liquid flow setup. For example: Liquid supply vessel is empty / fluid lines are blocked.

Response alarm configuration

Step Parameter Type Access Range DDE | ProPar | Value
1 - Enable an alarm related to Alarm Mode | Unsigned char | write 0...3 118 97/3 2
setpoint (Response alarm).
2 - Set an alarm delay in seconds. Alarm Delay Unsigned char | write 0...255 182 97/7 16
Time
3 - Set the maximum limit for flow | Alarm Max Unsigned int write 0...32000 116 97/1 XX
Measure [0-32000 = 0-100%]. Limit
4 - Set the minimum limit for flow Alarm Min Unsigned int write 0...32000 17 97/2 XX
Measure [0-32000 = 0-100%]. Limit
5 - Enable the setpoint change Alarm Unsigned char | write 0...1 120 97/5 1
during an alarm. Setpoint
Mode
6 - Set setpoint to zero during an Alarm New Unsigned int write 0...32000 121 97/6 0
alarm until reset (Actuator output Setpoint
0%)
7 - Enable the alarm reset by Reset Alarm Unsigned char | write 0...15 156 97/9 4
parameter “reset” [bit2=1] Enable
Response alarm status
Step Parameter Type Access Range DDE | ProPar | Value
1 - Read the response alarm status | Alarm Info Unsigned char | read 0...255 28 1/20 36
“Minimum Limit”
[bit2=1 AND bit5=1]
-OR-
1 - Read the response alarm status | Alarm Info Unsigned char read 0...255 28 1/20 40
“Maximum Limit”
[bit3=1 AND bit5=1]
Response alarmreset
Step Parameter Type Access Range DDE | ProPar | Value
1 - Reset the alarm. Reset Unsigned char | write 0...8 114 115/8 |2
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4.7 Zero procedure
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The zero point of a Bronkhorst® flow meter/controller might develop a zero-offset over time, causing it to detect a flow
when actually there is none. The zero-offset can be
neutralized by re-adjusting the zero point. Preconditions: the system is filled homogeneously with fluid; ensure zero flow;
preferably by closing a shut-off valve after the outlet of the flow meter (note: a pump does not have a shut-off function,

the install of a shut-off valve or non-return valve is essential).

Startzero procedure

Step Parameter Type Access Range DDE | ProPar | Value
1 - Stop the flow by setting Setpoint Unsigned int write 0...32000 9 11 0
parameter Setpoint to zero
(Actuator output 0%)
-OR-
1 - Stop the flow by setting Fsetpoint Float write 0...34E+38 | 206 33/3 0.0
parameter Fsetpoint to zero
(Actuator output 0%)
2 - Unlock secured parameters Init Reset Unsigned char | write 0...255 7 0/10 64
3 - Enable calibration mode Control Mode | Unsigned char | write 0...255 12 115/1 |9
4 - Reset calibration mode Calibration Unsigned char | write 0...255 58 1/4 0
Mode
5 - Start zeroing Calibration Unsigned char | write 0...255 58 1/4 9
Mode
Read zero procedure status (the zeroing procedure takes approximately 25 seconds to complete)
Step Parameter Type Access Range DDE | ProPar | Value
1 - Read if zeroing was successfully | Calibration Unsigned char | read 0...255 58 1/4 0
executed (<25 sec) Mode
-OR-
1 - Read if zeroing has failed (<25 Calibration Unsigned char read 0...255 58 1/4 255
sec) Mode
2 - Returns automatically from Control Mode | Unsigned char | read 0...255 12 115/1 | x
“Calibration Mode” [9] to it’s initial
state. [0 =Controlling by flow
setpoint]
Finalize zero procedure
Step Parameter Type Access Range DDE | ProPar | Value
1 - Lock secured parameters Init Reset Unsigned char | write 0...255 7 0/10 82
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5 Maintenance
/é Before loosening fluid connections or disassembling/reassembling any parts of the system (electrical or fluid related), make
' surethat:

o thefluid system is brought to atmospheric pressure
o thepump is not running (if applicable)
o theequipment is isolated from the electrical power source

/ﬁ Inexpertly servicing instruments can lead to serious personal injury and/or damage to the instrument or the system it is
used in. Servicing must therefore be performed by trained and qualified personnel. Contact your Bronkhorst representative
for information about cleaning and calibration. Bronkhorst has trained staff available.

e Bronkhorst® instrumentation needs no regular maintenance if operated properly, with clean media, compatible with the
wetted materials, avoiding pressure and thermal shocks and vibrations.

e The device's fluid path (the wetted parts) may be purged with a clean, dry and inert gas.

o In case of severe contamination, cleaning the wetted parts may be necessary.

Exterior parts can be cleaned with a soft, lint free cloth, preferably dry, or, if necessary, moistened with a mild water soluble
cleaning agent.

A o Moisten the cloth only slightly, to prevent liquid penetrating the interior and causing damage to the electrical parts.
o Only use awater soluble cleaning agent, never an oil based liquid like paint thinner or white spirit, as these might
damage parts made of synthetic materials.

5.1 Fluid system

In order to prevent clogging and maintain functionality and the specified performance, flushing the fluid system with an
appropriate (cleaning) fluid is advised at the following occasions:

o before changing fluid types

e before and after using corrosive, reactive or flammable media
o before and after prolonged shutdown periods*

e every 3 months

In the event of serious contamination, flushing the fluid system may even be necessary to restore the specified system
performance.

*) As a rule of thumb a period of a few days to a week can be assumed. In practice, the length of this period strongly
depends on the properties of the processed medium and the ambient and process conditions. With some media, leaving
the installation unused for longer periods of time without flushing will be no problem, while other fluids will already cause
trouble after a very short time of inactivity.

A\
A

Although the LDS has been tested thoroughly at the factory for leaks in the fluid system, environmental influences (such as
excessive vibrations and temperature and humidity fluctuations) can cause wear to pipes and fluid connections over time.

A

5.2 Periodic checks

The LDS contains mechanical parts that are subject to wear and tear. In order to keep the equipment in optimal shape, it
needs regular preventive maintenance. Checking parts (and replacing them if needed) on a regular basis is strongly advised.

Always use a non-aggressive, non-corrosive cleaning liquid or a dry, inert gas (like Nitrogen or Argon) to flush the fluid
system.

Prior to exchanging components, the fluid system should always be purged with clean, dry air or an inert gas (at a
maximum of 2 bar if the actuator is a pump).

Frequent inspection of all fluid lines and connections before, during and after operation is essential, to ensure and maintain
a safe working environment. If necessary, re-tighten fluid connections.

The following table lists the most important parts to check (depending upon their presence in the system):
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Part

Check or replacement interval

Attention points

Inlet filter

Regularly (depending on operating hours
and purity of the processed liquid)

Check filter cartridge for contamination
and/or clogging

If necessary, clean or exchange filter
cartridge

Flow/pressure
meter/controller

Bronkhorst® instruments are maintenance
free if operated properly, with clean media,
compatible with wetted materials, avoiding
pressure and thermal shocks and
vibrations. However, incidental checking is
advised

Check for contamination, clogging,
corrosion

Instrument may be purged with clean, dry
and inert gas or non-aggressive cleaning
fluid (e.g. ethanol or isopropyl alcohol)

In case of severe contamination, cleaning
inside of instrument may be required

Gear pump

Performance check every 10,000 operating
hours

Check results on originally supplied
pressure/flow curve

Replacing the pump head is advised every
20,000 operating hours.

Follow service and maintenance instructions
issued by Tuthill (original Tuthill replacement
parts can be ordered at your Bronkhorst
representative)

It is advised to inspect the pump motor at
least once a year

Follow maintenance instructions issued by
the manufacturer of the pump motor

Pressure relief valve

Monthly

Check seal on valve cap (must not be
broken)

Check relief pressure by forcing actuation
(if not actuated for long time, relief
pressure might be higher than set
pressure)

Check for contamination, clogging,
corrosion

Piping/tubing

Every 10,000 operating hours

e Check for contamination, clogging,

Check fluid connections for leakage

corrosion
Check material for damage

9.17.146D
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6 Troubleshooting and service

e Electronic problems can be traced by restarting the equipment.

o If the equipment starts up normally, the measuring and/or control behavior can be checked by applying fluid pressure.

e To track down problems in the fluid system, it is recommended to disconnect the suspected unit(s) from the process line
and check them without applying fluid pressure. Dirt or clogging might be detected quickly by loosening fluid
connections and performing a visual inspection.

6.1 Common issues
Symptom Possible cause Action
Pump not running e No power supply e Check power supply
¢ No control signal e Check cables and connections
e Check cable hook-up
Setpoint too low Give setpoint = 2%
Dry-running prevention activated | e Check storage vessel; fill if necessary
e Check inlet filter for contamination or
blockage; clean or replace cartridge if
necessary
e Make sure liquid supply is continuous and
gas free
(see Gas free operation)
e See also Dry-running prevention
pump)
Pump motor thermal protection e Check pump head for damage or wear
activated e Reduce back pressure
e Check system dimensioning (contact your
Bronkhorst representative for advice)
Pump speed fluctuating Inlet filter clogged (increasing Clean or replace filter cartridge
pressure drop and risk of
decompression of dissolved gas)
Flow rate negative Pump cable wiring incorrect (pump [ Install pump cable in accordance with hook-up
runs in opposite direction) diagram
Pump/media temperature too high [ Pump speed too high e Install bypass line with needle valve to
optimize pump speed
e See also Optimizing pump speed
¢ Contact your Bronkhorst representative for
information on modification of the
installation
Discontinuous, insufficient or no Ensure continuous and gas free fluid supply
fluid supply
Fluid system leakage (system Check fluid system for leaks; restore and/or
drawing air) tighten fluid connections if necessary
Control behavior unstable Pump speed too low ¢ Install bypass line with needle valve to
optimize pump speed
e See also Optimizing pump speed
e Contact your Bronkhorst representative for
information on modification of the
installation
Gas accumulation in tubing Flush the system to remove gas (see Gas free
operation)
Inlet filter clogged (increasing Clean or replace filter cartridge
pressure drop and risk of
decompression of dissolved gas)
Invalid controller settings Contact your Bronkhorst representative
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Symptom

Possible cause

Action

Red LED of liquid flow meter glows
continuously

Slug flow (combined gas and
liquid flow) in tubing

Flush the system to remove gas (see Gas free

operation

Hardware error

Return equipment to factory

No flow/pressure build-up
(changing setpoint has no effect)

No fluid supply

o Check fluid inlet
e Check upstream components for obstruction

Bypass valve opened too far

Adjust bypass valve to close it further

Pressure rate rises, but never
reaches setpoint

Flow meter clogged

Flush the system with clean, dry air or a non-
aggressive cleaning liquid (e.g. ethanol or
isopropyl alcohol)

Outlet pressure too high

Check outlet pressure

Process outlet blocked

Check process outlet and downstream piping

e Dosage volume much lower
than setpoint

e System cannot keep up with
required production speed

Bypass valve opened too far
(pump speed too high)

Adjust bypass valve to close it further

Supplied fluid type does not match
configured fluid type

Supply other fluid or change fluid type in
instrument configuration

Pump gears worn or damaged

Replace gears

Pressure relief valve not working

Pressure relief valve jammed as
result of not being actuated for
too long (actuation pressure
higher than set relief pressure)

e Force manual actuation once

¢ Do notre-adjustrelief pressure!
(seal on valve cap must not be broken)

e To prevent future jamming, force manual
actuation periodically

6.2

Service

For troubleshooting tips regarding the instrumentation, consult the according manuals.

If you have a question about a product or if you find the product does not meet the specifications as ordered, do not
hesitate to contact your Bronkhorst representative. To enable us to help you quickly and effectively, make sure to have the
serial number (SN) ready whenever seeking contact with your Bronkhorst representative about a specific item.

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

9.17.146D
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