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The units supplied should not be repaired by anyone other than Berthold Technolo-
gies Service engineers or technicians by Berthold Technologies.

In case of operation trouble, please address to our central service department (ad-
dress see below).

The complete user’s guide consists of the hardware manual and the software manual.

The hardware manual comprises:
» mechanical components

installation

Y

electrical installation

Y

technical data

Y

electrical and mechanical drawings

The software manual comprises:
» operation of the evaluation unit

parameter description

Y

basic setup

Y

calibration

Y

error messages

The present manual is the hardware description.

Subject to change without prior notice.

BERTHOLD TECHNOLOGIES GmbH & Co. KG
Calmbacher Str. 22 - D-75323 Bad Wildbad
Switchboard: Service:

Phone +49 7081 177 0 Phone +49 7081 177 111
Fax +49 7081 177 100 Fax +49 7081 177 339
industry@Berthold.com Service@Berthold.com
www.Berthold.com
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Chapter 1. Safety Summary

A DANGER

/N WARNING

/A CAUTION

NOTICE

1.1 Symbols and Warnings

In this user manual, the term Berthold Technologies stands for the
company Berthold Technologies GmbH & Co.KG.

To rule out bodily injury and property damage, please keep in mind
the warning and safety instructions provided in this user manual.
They are identified by the following sings: DANGER, WARNING,
CAUTION or NOTICE.

Indicates imminent danger. If it cannot be avoided, death
or most severe personal injuries may be the consequence.

Indicates a possibly dangerous situation. The consequences
may be death or most severe personal injuries.

Indicates a possibly harmful situation The consequences
may be minor or medium personal injuries.

Indicates a situation that may cause material damage
if the instructions are not followed.

n IMPORTANT
Paragraphs with this symbol provide important information on the
product and how to handle it.

N
Q1P

Contains user tips and other useful information.

MicroPolar Brix (++) LB 565
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Meaning of other symbols used in this documentation:

Warning: No intervention, do not alter anything

Requirement: Disconnect power

Requirement: Wear safety boots

1.2 General Information

The most important safety measures a summarized in this user
manual. They supplement the corresponding regulations which must
be studied by the personnel in charge.

Please pay attention to:

>
>
>
>

the national safety and accident prevention regulations
the national assembly and installation directions
the generally recognized engineering rules

the information on transport, assembly, operation, service,
maintenance

the safety instructions and information in these operating in-
structions

the enclosed technical drawings and wiring diagrams

the characteristic values, limit values and the information on op-
erating and ambient conditions on the type labels and in the data
sheets

the signs on the devices

the country-specific licensing schemes

MicroPolar Brix (++) LB 565
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NOTICE

NOTICE

/A CAUTION

Ambient conditions

1.3 General Safety Instructions

ﬂ IMPORTANT

The equipment housings have IP 65 protection and are suitable for
outdoor applications. The units are factory tested and are delivered
in a condition that permits safe and reliable operation.

For outdoor applications, the measuring systems must be protected
from direct sunlight and rain, for example by a suitable shelter.

ﬂ IMPORTANT

Never change the installation and the parameter settings without a
full knowledge of these operating instructions, as well as a full
knowledge of the behavior of the connected controller and the pos-
sible impact on the operating process to be controlled.

The systems may only be used in perfect technical condition and
only for the intended use!

Only let persons work with the systems who are mandated to do
this and are suitably qualified and adequately trained! Attachments
and changes to the systems which can affect the operational safety
and reliability are prohibited!

ﬂ IMPORTANT
All system components require non-corrosive ambient conditions
during transport, storage and operation.

ﬂ IMPORTANT

If liquid gets inside the instrument, cut off the power supply. The
equipment must be inspected and cleaned by an authorized service
center.

MicroPolar Brix (++) LB 565
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/A WARNING

NOTICE

NOTICE

Qualified persons

Electrical hazards

Disconnect power to ensure that contact with live part is avoided
during installation and when servicing.

Disconnect the power supply before opening the instrument. Work
on open and live instruments is prohibited.

Caution! Potential hazards, material damage!
Device type:
LB 565-12 MicroPolar Brix ++ (ID no. 51832-02)

When connecting the 24 V DC power supply, the + and — poles
must be connected correctly. There is no reverse polarity protec-
tion!

Spare fuses must match the rating specified by the device manu-
facturer. Short-circuiting or manipulation is not permitted.

ﬂ IMPORTANT
The LB 565 and all additional equipment must be connected to
mains via grounded connection.

ﬂ IMPORTANT
The concentration meter LB 565 may be installed, serviced and re-
paired only by qualified specialists.

Qualified specialists are persons who through professional training
have acquired sufficient skills in the respective field and who are
familiar with the relevant national industrial safety regulations, ac-
cident prevention directions, guidelines and accepted engineering
standards. They must be able to safely assess the results of their
work and they must be familiar with the contents of these user man-
ual.

10
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Conformity to
standards

Pressure equipment
directive

Protection type

Warning against
misuse

Authorized persons

2.1 Use and Function

The MicroPolar Brix LB 565 has been designed as a concentration
measuring system and may be used only for this purpose. If the
devices are used in a manner that are not described in this user
manual, the protection of the devices is compromised and the war-
ranty will be lost.

Berthold Technologies is liable and guarantees only that the devices
comply with its published specifications. The LB 565 may only be
installed in an undamaged, dry and clean condition. Alterations and
modifications to the system components are not permitted.

The LB 565 is not qualified as a "safety-related measurement”.

The standards and guidelines the LB 565 complies with are itemized
in these device instructions in chapter 2.2 Frequency License and
chapter 7.1 EC Declaration of Conformity.

The FlowCell and the container probe has been classified as pressure
equipment acc. to art. 4 sect. 3 of guideline 2014/68/EU. Before
use, check whether the case of use corresponds to this classifica-
tion. In particular, the media compatibility of the components in
contact with the fluid must be checked.

The protection type of the LB 565 to IEC 60529 is max. IP 65.

The following use is inappropriate and has to be prevented:

» The use under conditions other than the terms and conditions
stated by the manufacturer in their technical documentation,
data sheets, operating and installation manuals and other spec-
ifications.

» The use after repair by persons not authorized by Berthold Tech-
nologies.

The use in a damaged or corroded state.
Operation with open or inadequately closed cover.

Operating with insufficient tightened adapters and cable glands.

YV V VYV V

Operation without the manufacturer’s recommended safety pre-
cautions.

» Manipulating or bypassing existing safety facilities.
Authorized persons are those who, by law, are permitted to perform

the respective activity, or who have been approved by Berthold
Technologies for certain activities.

MicroPolar Brix (++) LB 565
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FCC! and IC2
License labels

2.2 Frequency license

This device complies with Part 15 of the FCC Rules and with In-
dustry Canada licence-exempt RSS standard(s).

Operation is subject to the following two conditions:

(1) this device may not cause harmful interference, and

(2) this device must accept any interference received, includ-
ing interference that may cause undesired operation.

Le présent appareil est conforme aux CNR d'Industrie Canada appli-
cables aux appareils radio exempts de licence.

L'exploitation est autorisée aux deux conditions suivantes:

(1) [Il'appareil ne doit pas produire de brouillage, et

(2) Il'appareil doit accepter tout brouillage radioélectrique
subi, méme si le brouillage est susceptible d'en compro-
mettre le fonctionnement.

BERTHOLD TECHNOLOGIES
MicroPolar (Brix) I (c:
FCC ID: ROZFCCO1X01

IC: 4777A-1C01X01

BERTHOLD TECHNOLOGIES
MicroPolar (Brix) ++ I (C:
FCC ID: R9ZFCCO1X12

IC: 4777A-1CO1X12

This equipment has been tested and found to comply with the limits
for a Class B digital device, pursuant to part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against
harmful interference in a residential installation. This equipment
generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause
harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation.

1 FCC . Federal Communications Commission
21IC ... Industry Canada

12
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If this equipment does cause harmful interference to radio or tele-
vision reception, which can be determined by turning the equipment
off and on, the user is encouraged to try to correct the interference
by one or more of the following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and re-
ceiver.

- Connect the equipment into an outlet on a circuit different
from that to which the receiver is connected.

- Consult the dealer or an experienced radio/TV technician
for help.

Changes or modifications made to this equipment not expressly ap-
proved by BERTHOLD TECHNOLOGIES may void the FCC au-thori-
zation to operate this equipment.

The MicroPolar Brix and MicroPolar Brix ++ comply with the R&TTE
Directive 1999/5/EC and thus meet all the requirements for this type
of high-frequency devices. As a mark of conformity in accordance
with the CE mark, the devices bear the no. 0682 of the certification
body. The certificate can be found in chapter 7.2 Frequency License.

(€ 0682

ﬂ IMPORTANT
The approvals and compliance are only applicable in combination
with the container probes and FlowCells.

ﬂ IMPORTANT

The LB 565 has been manufactured in compliance with the safety
requirements for microwave devices. It will be the user’s responsi-
bility to adhere to any special legal provisions regarding the use of
microwaves.

ﬂ IMPORTANT

Any change in the frequency or otherwise tampering with the mi-
crowave device will lead to a loss of the frequency license and may
result in criminal consequences.

The microwave modules do not include any replaceable compo-
nents and must not be opened.

MicroPolar Brix (++) LB 565
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2.3 Intended Use

The measuring system LB 565 can be used to determine the con-
centration of nearly all materials that are dissolved or suspended in
water by means of microwave technology. The following sensors and
evaluation versions are available:

1. The container probes have been designed for installation into
pipelines with a nominal diameter > 200 mm and in containers,
for example, crystallizers. The probe is mounted so that both
measuring rods (transmitter and receiver) are immersed into
the product being measured.

2. The flow cell is a tubular probe that is either installed into the
existing pipeline system inline or into a bypass.

The evaluation unit is available in two versions: The standard model
Micro-Polar Brix and the high dynamic version Micro-Polar Brix ++.
The MicroPolar Brix ++ requires a microwave signal attenuation of
at least 40 dB. The MicroPolar Brix must be used for lower micro-
wave attenuation.

During operation, the concentration meters MicroPolar Brix and Mi-
croPolar Brix ++ emit electromagnetic radiation in the frequency
range between 2.4 GHz and 2.5 GHz (range limitations depending
on local regulations in your country). Microwaves are not dangerous
to human beings and the environment (power radiation < 10 mW).
The microwaves are emitted directed from the microwave window;
the product is not altered by the microwaves.

To ensure proper function of the measuring system, please pay at-
tention to the following:

.
‘@ 11p

» The material to be measured may be electrically conductive only
to a limited degree.

» The product must not contain any gas bubbles or gas bubbles
have to be compressed with adequate pressure when carrying
out measurements in pipelines.

» The ion concentration, for example, salt content must be nearly
constant.

» The total attenuation of microwave signals must be at least 40
dB for the MicroPolar ++. For more information, please see
chapter 3.4.1 The Evaluation Units.

14
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Attenuation

Conti probe

Disconti probe

EVU

Factory setting

Flow cell

Flush probe
HF cable

Microwaves

Phase

Quad cable

Softkeys

TC

2.4 Explanation of Terms

Weakening of microwave signals, microwaves measuring effect.

Container probe with flushing device. Application e.g. continu-
ous evaporative crystallization process.

Container probe without flushing device. Application e.g. evapo-
rative crystallization process.

Evaluation unit

In the factory setting all parameters have been set to default
values. In most cases this considerably facilitates the calibra-
tion of the instrument. Despite factory setting, calibration al-
ways has to be performed.

Tubular probe for simple integration into the existing pipeline
system.

Container probe with flushing device.
High frequency cable

Designation for electromagnetic waves in a specific frequency
range.

Phase or phase shift, microwave measuring effect.

Combination of four HF cables of equal length in a corrugated
tube.

Software associated keys.

Temperature compensation

MicroPolar Brix (++) LB 565
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3.1 Principle of Measurement

As the microwaves pass through the product, their propagation ve-
locity is slowed down (= phase shift) and their intensity is attenu-
ated (= attenuation). Figure 3-1 illustrates the principle of meas-
urement: Compared to a reference signal, the propagation velocity
of microwaves passing through the product is slowed down (phase
shift) and their intensity (attenuation) is reduced.

Reference signal
' Phase comparison
HF- sources
--> Phase : D>
~ Reference path . .
~ Amplltude comp. Measured value:
--> Attenuation Concentration %TS
) Transmitter Receiver
7 Product R ——
Measurement signal
Figure 3-1: hilld .
Schematic diagram: Phase shift
Change in microwave
by product

The prerequisite is that the product being measured shows dielectric
properties. Generally, water is a very distinct dielectric fluid. The
water or dry mass concentration can therefore be determined by
measuring the phase shift and/or attenuation.

The concentration to be detected in the product is therefore in good
approximation linearly dependent on the phase shift and the atten-
uation. For this reason, we can measure the concentration or the
dry matter content of the product using a linear calibration (see
chapter 3.2 Calculation of Measured Values).

MicroPolar Brix (++) LB 565 17
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3.2 Calculation of Measured Values

The microwave parameters phase and attenuation are calibrated
according to an automatic plausibility analysis.

During calibration, the phase and/or attenuation of a concentration
value (or density value) are assigned through sampling. The cali-
bration is done automatically and the sampling process is sup-
ported by the evaluation unit.

Which of the parameters (phase, attenuation or both) will be used
for the calibration depends on the size and interference of the meas-
uring effect. For example, the attenuation is significantly more sen-
sitive to electrolytic conductivity (salt content).

In many cases, the pure phase measurement is recommended and
calculated as follows:

Measured value = A - Phase + C Eq. 3-1

where:

Measured value Concentration / Moisture / Dry matter

A, C Coefficients of the respective calibration
function

The LB 565 allows you to calibrate, display and output two concen-
trations: Conl and Con2. You have to enter the calibration coeffi-
cients separately for concentration 1 and 2. For more information
please refer to the Software Manual.

18
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3.3 Temperature Compensation

Temperature compensation (TC) is required for fluctuating product
temperature. It is generally advisable to provide a temperature
compensation, i.e. a temperature signal (0/4...20 mA or PT100) to
be connected to the evaluation unit and, optionally, to enable the
compensation in the evaluation unit. The evaluation unit is designed
so that the required TC’s can be calculated automatically. The vari-
ation in temperature where TC becomes absolutely essential is de-
pendent on the product and on the water content. In the first ap-
proximation, + 2° C should be set as fluctuation limit.

@ 11p

A TC has to be carried out whenever you are working with cooling
crystallizers.

For example, if the product temperature is measured via the PT100
input, then Eq. 3-1 is expanded as follows:

Measured value = A - Phase + D * Tmeas + C Eq. 3-2

where:

Measured value Concentration / Moisture / Dry matter
A, D, C Coefficients of the calibration function
Tmeas Product temperature

How to work with the temperature compensation is described in de-
tail in the Software Manual.

MicroPolar Brix (++) LB 565
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Figure 3-2:
Evaluation unit
MicroPolar Brix

LB 565

Figure 3-3:
Evaluation unit
MicroPolar Brix ++
LB 565

3.4 Mechanical Components

The measuring system consists of an evaluation unit, a probe and a
set of special high-frequency cables (short HF cable). The evaluation
unit is available in two versions: the standard model MicroPolar Brix
LB 565 and the high dynamics version MicroPolar Brix ++ LB 565
(see Figure 3-2 and Figure 3-3).

20
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Figure 3-4:
Container probe LB 5650

Figure 3-5:
Container probe
with flushing device
LB 5651

Figure 3-6:

FlowCell LB 5660-102-00x
nominal width 50 mm
with V flange

The probes are available in different versions, as pipeline and con-
tainer probe with or without flushing device (see Figure 3-4 and Fig-
ure 3-6).

3.4.1 Evaluation Units

The evaluation units comprise the evaluation computer and the mi-
crowave unit. The microwaves are generated, received and analyzed
in the microwave unit. Signal processing and communication take
place in the evaluation computer. For simple operation, the meas-
uring system includes a display, 4 softkeys and an alphanumeric
keypad. Different functions are assigned to the softkeys on the dis-

MicroPolar Brix (++) LB 565
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MicroPolar Brix ++

Figure 3-7:
Evaluation unit -
front view

Figure 3-8:
Evaluation unit -
bottom view

Differences between MicroPolar Brix ++ und MicroPolar Brix

The MicroPolar Brix ++ evaluation unit has an additional HF ampli-
fier module in comparison to the standard model; therefore, it also
has a larger wall housing (dimensions see chapter 6.2 Technical
Data Evaluation Unit). Otherwise, the evaluation units differ only in
their application.

The high dynamics version MicroPolar Brix ++ permits higher prod-
uct attenuations. Larger measuring paths can be irradiated, i.e.
FlowCells with larger nominal diameters can be used. Which type of
evaluation unit is used depends on the product attenuation. Mi-
croPolar Brix is used up to an attenuation of 50 dB; MicroPolar Brix
++ is used for higher attenuations. The MicroPolar Brix ++ gener-
ally requires an attenuation of 40 dB. If this attenuation is not
reached, the software displays an error message.

An RS232 interface is included on the bottom side of the instrument.

am Y
] ]
Micro-Polar
LCD display
Lock
. Softkey buttons
00 -
(]
Numerical , 000 _. LED's
keypad . . . o
[ X X I
] ]
N

T,

signal cable reference cable

and cable feed-through

Cable feed-through |
M20andM16 | T @@ ® ® ® @ < RS232

9-pole Sub-D-connector

<
o
x
<
o
x
ol
o
x
Pyl
bl
x

v@
> (@)
@
@

High-frequency connections
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Figure 3-9:
LEDs on the front panel
of the evaluation unit

LED’s on the Front Panel

Five LED’s on the instrument front panel indicate the current device
status.

@ Run
@® Error
O Signal 1
© Signal 2
® Comm
LED Function
Run On: Device in measurement mode
Flashes + ERROR LED off: Device in warning
state, on hold or paused. A display message with
error code indicates the cause (see Software
Manual, chapter 11. Error Lists and Device
States).
Error On: Device in error state. A display message with
error code indicates the cause (see Software
Manual, chapter 11. Error Lists and Device
States).
Canceled after reset or if error has been elimi-
nated.
Signal 1 Display depending on the selected function of re-
lay 1, possible functions:
Error, no product, alarm min., alarm max., meas-
urement stopped
Signal 2 Display depending on the selected function of re-
lay 2, possible functions:
Error, no product, alarm min., alarm max., meas-
urement stopped
Comm Communication active, e.g. via RS232 and RS485

Terminal block

The electrical connections of the LB 565 are located on a connector
strip in the wall cabinet. The terminal block can be accessed from
the front by opening the cover of the housing. There, you also find
the power cut-off switch and the fuses. The high-frequency termi-
nals are located on the outside of the housing. All other elements,
especially the voltage-carrying elements (on the motherboard) are
provided with a protective cover.

MicroPolar Brix (++) LB 565
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Figure 3-10:
Flow cell versions

3.4.2 Flow Cell

The FlowCell is available in the nominal sizes of 50 to 150 mm (see
fig. 3-11). As connection, the versions V flange EN 1092-1/11 or
Hygiene milk pipe screw connection DIN 11853-1 are available. For
technical data please see chapter 6.2 Technical Data Sensors.

A: with V flange EN 1092-1/11
B: with Hygiene milk pipe screw connection DIN 11853-1
C: with welding pipe

The FlowCell consists of a sturdy stainless steel body. The micro-
wave transmitter and receiver are firmly welded to the outside of
the pipe. The entire product pipe is PTFE-coated and thus meets the
special requirements for use in food for use in food.

There are no objects that extend into the pipe (e.g. a measuring
sensor). The FlowCell can be mounted with the V flange, milk pipe
screw connection or welding pipe to the piping. For the versions with
V flange, ASA adapter flanges are available as accessory.

The flow cell has two HF ports to feed in and output the microwave
signals. The input and output can be allocated as needed (M-Tx, M-

24
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Rx). The microwave signals transmit the product over the entire

pipeline cross-section.

For all versions, the following accessories are available:
1. Pipe-mounted PT100 or Inline PT100
2. Conductivity measuring device

3. Sampling valve (combination with 1. and 2. possible)

Overview accessories (see also chapter 6.2):

Conductivity measuring
device

Inline PT100

MicroPolar Brix (++) LB 565
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Sampling valve

Combination
Conductivity measuring
device with Sampling valve

Combination
Inline PT100 with
Sampling valve

26 MicroPolar Brix (++) LB 565
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Figure 3-11:
Container probe versions

3.4.3 Container Probe

The container probe is available in a version with and without flush-
ing device (see Figure 3-11). The technical data are listed in chapter
6.2 Technical Data Sensors.

LB 5651
with flushing device

LB 5650
without flushing device

A: High-frequency ports
B: Process connection, flanges of different sizes

Container probe type LB 5650 and type LB 5651

The container probe has been specially designed for concentration
measurements in containers. Both measuring rods are immersed
into the product. Microwaves are emitted from one end of the rod
and received by the other end of the rod; they are emitted only
towards the opposite end of the rod. This directional characteristic
of the probe minimizes the interfering influence of metal parts in the
vicinity of the probe and allows installation if only limited space is
available. For example, the concentration of sugar strike can be
measured continuously to find the suitable inoculation time.

The plastic caps of the measuring rods meet the special require-
ments for application in foodstuffs.

MicroPolar Brix (++) LB 565
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NOTICE

Figure 3-12:
Container probe LB 5650

PT100

Two different probe types are available:
» The standard type is the container probe without flushing device.

» The flushing probe is used in processes where incrustations are
likely to occur, for example, due to increased depositions. The
flushing device prevents deposition on the microwave exit win-
dows. In continuous crystallization processes (e.g. VKT) long
travel times will be supported.

For the case depicted in Figure 3-11, the flow direction of the prod-
uct being measured must be perpendicular to the drawing plane.
This ensures a representative product between the measuring rods,
provided the product is mixed thoroughly.

Warning: Disturbed communication signal! Possible material dam-
age!

When installing the probe with flushing, make sure that the HF
connector is always dry.

Product

Microwave
measuring field

"~ Plastic caps

a Pt100

!
F L EL
ek

~ 190 mm

Container wall

HF connections

The container probe LB 5650 is the only one equipped with a PT100
connection and can be connected to the evaluation unit via a 4-core
cable. The PT100 wiring diagram is described in chapter 4.3.2 Pin
Configuration of the Connector Strip. To minimize the danger of in-
crustation in the immediate vicinity of the measuring rods, the con-
tainer flush probe is not provided with a PT100.
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NOTICE Warning: Possible material damage!

Do not open the cover screws on the front of the container probes,
see Figure 3-13.

Probe flange
e.g. Container Probe DN65 / PN6

do not remove, only
. In case of service by
Berthold Technologies

Figure 3-13:
Front view
container probe

PT100

Container probe type LB 5651 with flushing device

The flushing probe LB 5651 has been designed for processes in
which depositions, for example, due to incrustations are likely to
occur on the probe.

The flushing probe has two flushing channels which keep the mea-
suring rods free from incrustations; this ensures that the micro-
waves come into direct contact with the product being measured.
All probe parts coming into contact with the product meet the special
requirements for application in foodstuffs. Figure 3-14 shows the
probe design.

MicroPolar Brix (++) LB 565 29



Chapter 3. System Description ( BERTHOLD

Microwave
measuring field

Plastic caps

| ' uJ - Rinsing medium

~ 320 mm

100 mm

o L] 1 Container wall

Figure 3-14: .
Flushing probe LB 5651 4 x HF connections

2 % 3/8" Flushing connections, internal thread

The flushing slit width is the same for both probe rods and is de-
picted in Figure 3-15

Flushing pipe e\ﬁ\\

Plastic rods

Figure 3-15:
Rod head with flushing pipe
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NOTICE

NOTICE

3.4.4 High-frequency Cable

High-frequency cables (HF cable) are used to transmit microwaves
between probe and evaluation electronics.

HF cables change their conductivity (for microwaves) with temper-
ature and would therefore produce measurement errors with vary-
ing ambient temperature. This error is compensated for by enabling
the automatic cable compensation. The influences of the ambient
temperature on the signal cable are compensated for by means of
the reference cable. The reference cable has the same length as the
signal cable and must be exposed to the same ambient temperature
during operation. We recommend installing both cable types to-
gether in a corrugated tube; this also simplifies installation.

Special HF cables are available:

For the container probe (with and without flushing device), the
HF cable Quad is used (see Figure 3-16). This cable consists of four
separate HF cables of equal length; their ends are terminated by an
HF connector (N-type). Available cable lengths: 2, 4, 6, 8 and 10 m.

Two cable versions are available for the FlowCell

Version 1: A HF cable quad as described above, where the refer-
ence cable is sort-circuited on the probe side by means of the N-
connector (see Figure 3-17).

Version 2: The FlowCell is connected using two separate HF cables
(solid cable) of equal length (signal cable). Another separate cable,
the length corresponding to the sum of both signal cables, makes
up the reference cable (not shown). Available lengths of the solid
cables: 2, 2.5, 3, 3.5and 4.0 m.

Warning: Possible material damage!
Never bend HF cables! The bending radius should not be less than
100 mm. After installation, fix cables with cable binders.

During assembly, ensure that the end of the corrugated tube is bent
down on the probe side. By doing so, the ingress of fluids into the
corrugated tube is prevented.

MicroPolar Brix (++) LB 565
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4 x N-connector 4 x N-connector
@218.5 mm

/ Corrugated tube

0.35m 0.35m

Lengths 2 to 10 m

v

Figure 3-16:
HF cable Quad

Sensor side

N-connector
(ID-No. 20608)

Figure 3-17:
HF cable Quad
probe side:
Figure 3-17: The ends of the reference line R-Rx and R-Tx are short-
circuited with an N-connector.
For further technical data see chapter 6.3 Technical Data HF Cable.
Hygienic HF-cable For use in hygienic applications a hygienic HF-Quad-Cable is availa-

ble. It provides a complete sealing against fluids.

It is available in 2 or 4 m length.
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3.5 Measurement Assembly on a Pipeline

The evaluation unit is installed close to the FlowCell to keep the HF
cable between evaluation unit and probe as short as possible. The
shorter the cable connection, the better the stability of the meas-
urement. However, the HF cable must be at least 2 m long. The
standard length is 2 m and the maximum length of the HF cable is
10 m.

The FlowCell is integrated into the existing pipeline system or in a
bypass. The orientation of the FlowCell can either be vertical or hor-
izontal. To avoid possible sedimentary deposits, vertical installation
in a riser is preferred (see Figure 3-18).

The installation should preferably be close to a sampling point to
ensure representative sampling for calibration.

A representative temperature signal (current signal or PT100)
should be connected to the evaluation unit for product temperature
compensation.

Evaluation unit

{
@ ; . Sampling
Distance: “ Product flow
la typical 2 m —_ -
= ;
Orientation:
HF-connections
_ facing down
[ T |
HF-cable quad = T
Figure 3-18: . /ﬂ\
Typical measurement Reference line U
. 3 ’ Pipeline inline
arrangement on <a pipeline with N-connector 1 or in bypass
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3.6 Measurement Assembly on a Container

The evaluation unit is installed in close proximity to the container
probe to keep the HF cable between evaluation unit and probe as
short as possible. The shorter the cable connection, the better the
stability of the measurement. However, the HF cable must be at
least 2 m long. The standard lengths of HF cables is 2 and 4 m.

The installation should preferably be close to a sampling point to
ensure representative sampling for calibration. A representative
temperature signal (current signal or PT100) should be connected
to the evaluation unit for product temperature compensation.

Our example in Figure 3-19 shows the measurement configuration
on a crystallizer. The probe is fixed to the container wall using a
flange coupling so that both measuring rods are immersed into the
product.

NOTICE Install the container probe as far away from the stirrer as possible!
Close to the stirrer, there is greater wear on the plastic caps of the

measuring rods of the container probe.

|
|-.I | '—L

[ '

(i | |

Il |

1 | |

1| | '

ll | | .

! | | | | Distance typical 4 m 4

Il D I | (no radiafion heat) ] i B e

' : % PT100
- Ll B HF guad cable
a > 60 mm
Product
/ 11 Microwave
Figure 3-19: i measuring field
Typical system v/
configuration on an PT100
evaporation crystallizer | A N
- -
y : |
Container wall T |

HF connections
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/\ WARNING

Chapter 4. Getting Started

41 Transport

Warning: Possible material damage!
System parts may get damaged during transportation!

The probe and the evaluation unit should be transported in their
original packaging. Protect parts against shocks.

Especially the measuring rods of the container probes have to be
protected against mechanical shock!

After unpacking, make sure all parts listed on the packing list have
been delivered and show no sign of damage; if necessary, clean
these parts.

If you detect any damage, please notify the forwarder and the man-
ufacturer immediately.

The weight of the system components may exceed 25 kg, depend-
ing on the version. We recommend, therefore, that you wear safety
boots.

4.2 Installation

4.2.1 FlowCell Installation

Danger of injury from leaking operating medium.
The FlowCell must be mounted correctly.

In particular, the correct tightening torque for the flange screws
must be observed.

Requirements for the hygienic installation of the FlowCell:

» The mounting position must guarantee self-draining properties.

» The device has been developed for Cleaning in Place (CIP) appli-
cations and must not be dismantled for cleaning.

> Do not use cleaning equipment which are scraping or abrasive
to avoid damage of product contact surfaces.

MicroPolar Brix (++) LB 565
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» Do not use aggressive cleaning agents or chemical which can af-
fect the product contact surface.

» The customer is obligated to clean the FlowCell appropiately be-
fore it comes into contact with food.

» To meet the requirements for EHEDG certification, the sensor
must be connected with process connections in accordance with
the EHEDG position paper entitled "Easy Cleanable Pipe Couplings
and Process Connections" (www.ehedg.org).

Note the following points when installing the FlowCell:

» The FlowCell is integrated at a suitable location in the pipeline
system. Keep in mind that material sampling directly behind the
flow cell should be possible for calibration.

» The FlowCell should be installed in a vertical riser, if possible. It
must be ensured that material deposits cannot form on the pipe
walls and no bubble formation occurs in the product.

When aligned horizontally, the drainability of the pipeline has to
be respected. To ensure this, the FlowCell must be mounted acc.
to fig. 4-2.

» There should be a straight pipe section of at least 200 mm and
equal nominal width before and after the flow cell to ensure a
fairly homogeneous flow profile and to rule out possibly occur-
ring microwave reflections in the pipeline.

» No gas inclusions should be present in the product. If gas inclu-
sions cannot be ruled out, a pipeline pressure of at least 4 bar is
required to minimize the influence of gas bubbles. Please ob-
serve the max. permissible operating pressure, see chapter 6.2
Technical Data Sensors.

» The high-frequency cables should preferably be connected to the
FlowCell from below to prevent flowing water from getting to the
connection sockets.

» The signal and reference cable should as far as possible follow
the same path to be exposed to the same temperature and
should not come into contact with hot pipelines. We recommend
installing the HF cable through a common tubular cable protec-
tion. If you are working with the HF cable quad, this function is
taken over in good approximation by the corrugated tube.

36 MicroPolar Brix (++) LB 565
Figure 4-1:
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E
E 1 . .
= | - Sampling point
o0
2o
E Material flow
i . - Flange
| — 200 - 250 Nm
FlowCell N ~
-
Orientation: . . - HF connections
HF connections ~U I 1 max. 2 Nm
facing down o
W
e
' 25
{F_ Pipeline inline
or bypass
Wrong arrangement! Correct arrangement!

Abb. 4-2:

Horizontal installation: The
drainability of the pipeline
must be respected. To en-
sure this, the FlowCell must
not be rotated.

4.2.2 Container Probe Installation

/\ WARNING Danger of injury from leaking operating medium.

The Container probe must be mounted correctly.

In particular, the correct tightening torque for the flange screws
must be observed.

Note the following points when mounting the probes:
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Select the installation site such that a good mixing and a homo-
geneous product are ensured and no bubbles are present in the
probe. A sample tap should be available for representative sam-
pling in the immediate vicinity.

The probe must be flanged to the container so that the material
to be measured flows between the two measuring rods. That
means the fork (both measuring rods) must be installed perpen-
dicular to the material flow.

The distance between the measuring rod tips and any metalized
walls (heating element, stirrer, container wall) should be at least
60 mm.

The following mounting hole dimensions in the fitting
flange are required for installation of the probe:

Flange Minimum mounting hole dimensions &
(mm)

DN 65/ PN 6 102+ 0.3

others 104 £ 0.5

For further installation dimensions, please refer to chapter 8 (see
Assembly Sheets).

Use the appropriate flat gasket (standard accessory) to compen-
sate for minor surface tolerances in the fitting flange.

38
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Installation on process containers

Figure 3-19 shows the position of the container probe on the con-
tainer. This position is also valid for the container flush probe. Fol-
low the instructions in chapter 3.6 Measurement Assembly on a
Container.

The assembly sheets in chapter 8 include all the information re-
quired for installation.

Dismounting in the When installing the probe to the crystallizers, due to the process, it
event of a stuck may be the case that the probe flange is stuck to the process
flange flange. In such case, during the dismounting process, remove the

two eyebolts first. Then insert two longer screws (M8) into their
bore holes up to the process flange. If you continue to rotate the
screws, you will push the probe away from the process flange.

Installation in pipelines

Container probes can be installed in pipelines with a nominal width
> 200 mm using an adapter flange. Note the position and orientation
of the container probe, refer to the technical drawings in chapter
8.4.7 and 8.5.6 Installation Situation in Pipelines.

Connecting the flushing pipes

The container probe with flushing device has two flushing connec-
tions with G3/8" female thread (DIN ISO 228-1). The flushing con-
nections should be sealed only at this thread. Sealing the probe
cover, for example with silicone, is not permitted.

If the flushing pipe is not connected, the container probe must be
closed with a blind plug.

Flushing parameters (only for flushing probe)

The degree of deposition or incrustation is essential for the flush
settings, i.e. flush interval and flush duration. The flushing parame-
ters must be matched to the product and the process.
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Amounts of water

The following product and process independent flushing parameters
must be strictly adhered to:

Flush solution Water, condensate

Temperature of |Maximum 120°C
flush solution

Pressure > 3 bar, max. 8 bar
Fittings 2 x G3/8" female thread (DIN ISO 228-1)
Supply pipe >1/2 inch

Product and process-dependent flushing parameters, typical start-
ing rates:

Interval every 2 hours

Duration 12 seconds

Temperature of |average product temperature, usually 65 £5°C
flush solution

For measurements in secondary product (C-product), the flushing
intervals can often be significantly reduced, e.g. every 6 hours for
30 seconds.

In general: The flushing connections can be flushed simultaneously
or sequentially. The flushing parameters are valid for each flushing
connection.

.
‘@ 1P

The flush duration has to take into account possible inertias of the
system, e.g. valve openings. The flush supply pipes must be well
insulated to prevent that the flush solution is initially colder.

With a 5 bar flushing pressure, the amount of water per flushing
connector is approximately 0.8 liters per second.

4.2.3 Setting Up the Evaluation Unit

Note the following points when installing the evaluation unit:

» Set up the evaluation unit near the microwave probe, keeping in
mind the length of the HF cable.

» Protect the instrument against vibrations.

» For instrument installation you should foresee a separating de-
vice to allow easy and quick disconnection of the device from the
power supply.

» Provide an automatic separating device (line circuit breaker) that
disconnects the unit from power within 0.03 seconds in case of
failure. The separating device must be matched to the cable
cross-section of the supply line, but at least it must be designed
for 1 A continuous current.

40
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» When installing the evaluation unit on a crystallizer, you should

use a spacer rail to minimize the thermal radiation and conduc-
tion. See Figure 4-3:

> For outdoor applications, the evaluation unit must be protected
from direct sunlight and rain, for example by a suitable shelter.

Insulation container wall
/
/

[

14

. < Spacer

. < Evaluation unit
Figure 4-3:

View from above:

Installation of evaluation

unit on a crystallizer
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NOTICE

NOTICE

4.3 Connecting the Evaluation Unit

4.3.1 Connecting the HF Cable

You need the following HF quad cable to connect the sensor to the
evaluation unit.

For the flow cell

Version 1: 1 x HF cable quad and 1 x N-connector

Version 2: 2 x solid cables (as signal cable, same length)

1 x solid cable (as reference cable)

For the container probes

1 x HF cable quad

Prerequisite for a correct measurement is the correct installation of
cables! Please keep in mind:

s
@ TIP

Make sure the cable does not get into contact with hot pipes over
the entire length (corrugated tube and single cable section after
splitting), e.g. direct contact with the device wall (not insulated).
This will ensure that all individual cables are exposed to the same
ambient conditions and that the compensation of the cable drift
works properly.

Never bend the HF cable! The bending radius should not be less
than 100 mm. Fix the HF cable with cable binders or other suitable
means, so that the cable cannot slip anymore!

During assembly, ensure that the end of the corrugated tube is bent
down on the probe side. By doing so, the ingress of fluids into the
corrugated tube is prevented.

42
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Connecting the Flow Cell

The HF cable quad and the HF connectors on the evaluation unit are

Version 1 . | ]
labeled. Connect the flow cell to the evaluation unit as shown in
Figure 4-4; only cables with identical labeling can be combined. The
two connections on the flow cell are not labeled, the assignment of
both cable connectors M-Tx and M-Rx is arbitrary. Connect the cable
connectors R-Tx and R-Mx with the N-connector (short-circuited).
Version 2 Connect the flow cell to the evaluation unit as shown in Figure 4-5;
make sure that the reference cable (ring line) is connected to R-Tx
and R-Mx.
Evaluation unit
Bottom side
| ]
Csee Y
MBc MJx RIx RRx
FRAL . |
| ® x| x| < Flange
EQ%‘ 200 %% 250 Nm
FlawCell
HF connections
- max., 2 Nm
Bending radius = .
: HF cable quad : T EF
i L] ily (standard 2 m) EE
Abb. 4-4: L
FlowCell connection, Reference line
version 1 with N-connector
Evaluation unit
Bottom side
Csuew®
MRx M-Jx RJx R-Rx
® @ @ @
- = Flange
: 200 ... 250 Nm
: FlowCell
[ HF connections
; max. 2 Nm
E" Reference cable
Bending radius 1 e
min. 100 mm e i o o s i
Abb. 4-5: 1 2 x signal cable
FlowCell connection, (standard 2 m)
version 2
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Figure 4
Connecting the contai
probe to the evaluation t

Microwave . S | |-
. 3 { —
measuring field a

Connecting the container probes

The HF cables and the HF connections on the evaluation unit and on
the probe are labeled. Connect the probe to the evaluation unit as
shown in Figure 4-6; only cables with identical labeling can be com-
bined.

Evaluation unit, underside

HF quad cable

Hand tighten all screwed connections of the HF cable (2 Nm = 0.2
kg/m)! Before tightening, carefully screw on the cable by hand.
Caution! Threaded joint jams easily.

Check occasionally if the screwed connection is still properly tight-
ened. If the installation is exposed to vibrations, the screwed con-
nection may come loose and this may result in inaccurate measure-
ments or corrosion of the connections.

As long as the cables are not connected, the coaxial sockets must
be covered immediately with plastic caps and the cable connectors
have to be protected by suitable provisions against moisture and
dirt.
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/\ WARNING

@

Figure 4-7:
PT100 connection
container probe

NOTICE

Figure 4-8:
Ferrite core

4.3.2 Pin Configuration of the Connector Strip

Electrical hazards

Disconnect power to rule out any contact with live parts during in-
stallation and servicing.

Turn off power before opening the instrument. NEVER work on open
and live instruments.

Temperature signal connection

A PT100 or a temperature current signal has to be connected to
current input 1 or 2 if significant temperature fluctuations occur in
the product and if a temperature dependence of the phase or atten-
uation measurement is likely to occur. The temperature sensor must
detect the material temperature in the vicinity of the microwave
probe.

When commissioning the container probe, connect the 4-core cable
of the PT100 to the connector strip of the evaluation (see fig. 4-7).
Connect the other end of the cable with the corresponding plug on
the container probe (see fig. 4-6).

black
{‘23}0/ brown
Evaluation unit ) PT100 sensor
Connector strip in the
{11},.\ blue container probe
white

( )} Terminal no.

In the delivered state, the PT100 cable has a length of 10 meters.
We recommend shortening the cable to the required length.
Combine the two core pairs in accordance with figure 4-7.

After connection of the PT100 cable, the included ferrite core must
be wound around the cable. The applicable position is within the
housing, as close as possible to the cable bushing.

MicroPolar Brix (++) LB 565
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NOTICE

Figure 4-9:
LB 565 wiring diagram

Other connections

» Connect all desired input and output signals to the terminal strip
as shown on the following pages. Use the M feed-through to keep

the degree of protection.

» Check if the voltage indicated on the type plate matches your

local supply voltage.

» Connect the deenergized power cable to the terminals 3(L1),

2(N) and 1(PE).

> Verify that the test switch (power interruption) is in position "On"

(see Fig. 5-1).

> Close the instrument housing and turn on the power supply.

Caution! Potential hazards, material damage!

Device type:

LB 565-12 MicroPolar Brix ++ (ID no. 51832-02)

When connecting the 24 V DC power supply, the + and — poles
must be connected correctly. There is no reverse polarity protec-

tion!

The line cross-section for the power supply must be at least 1.0

mm?.

The connector strip of the evaluation unit includes the following ter-

minals:
+ + o+
Fuse vt N b o+ o+ -
Relois 2 =T F o Ny
c .E v o
5i2 Sil o c £ £ £
e LG EC ooz
01 55 853225
—_ e T
S S ¥ 3 — 2.2 O 5=
- T O O X O oo d&os
16 17 18 19 20| [2122 23124 25126 27
1 2 3 e
4 5 6 7 8 g 10 112 13 |14 15
PE N LI T 900 eee ¢
or/bzw. N T N E T Nm "é;g
= = e
_+ "5'- f‘-?Se::-—EE_._,
L= ) -q-_u_c_)—__ﬁ
i -5 g5 2888
RelﬁlSI 5 t o E o "_c‘n B o \5
3° °
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Power supply: Terminals 3 (L1, +), 2 (N, -) and 1 (PE, &)

For MicroPolar Brix, depending on device type, see name plate on
the housing outer wall.
1.) 100...240 V AC, 45...65 Hz
2.)24V DC: 18..36 V
24 V AC: -20%, +5%, 40...440 Hz

For MicroPolar Brix ++, depending on device type, see name plate
on the housing outer wall.

1.) 100...240 V AC, 45...65 Hz

2.) 24 V DC: 18...36 V, no reverse polarity protection

Current input no. 1 (terminals 20+ and 8-), insulated

Input as 0/4 - 20 mA signal. For example, for temperature compen-
sation or reference signal recording.

Current input no. 2 (terminals 22+ and 10-), not insulated

Input as 0/4 - 20 mA signal. For example, for temperature compen-
sation or reference signal recording.

Current output no. 1 (terminals 27+ and 15-), insulated

Output as 4 - 20 mA signal. Output options: Concentrations (1 / 2),
current input signals (1 / 2) and PT100 signal

Current output no. 2 (terminals 19+ and 7-), insulated

Output as 0/4 - 20 mA signal. Output options: Concentrations 1 and
2, current input signals 1 and 2 and PT100 signal

PT100 (terminals 23+ and 11-)

Connection for temperature measurement.

Digital input 1: DI1 (terminals 24+ and 12-)

Only for potential-free contacts! Configuration options:

> No function

» Measurement: Start (closed) and stop (open)

Digital input 2: DI2 (terminals 25+ and 13-)

Only for potential-free contacts! Configuration options:

» No function
» Average value: hold (closed) and continue averaging (open)

» Product selection: product 1 (open) and product 2 (closed)

MicroPolar Brix (++) LB 565
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Digital input 3: DI3 (terminals 26+ and 14-)

Only for potential-free contacts! Configuration options:

> No function

» Start sampling, open: no action, closed: unique measurement
starts

> Product selection

Relay 1: (terminals 4, 5 and 6)

Changeover contacts (SPDT), insulated, configuration option:

No function
Error message
Stop measurement

Limit value min. and max.

YV V VYV V V

No product

Relay 2: (terminals 16, 17 and 18)

change-over contacts (SPDT), insulated
Select configuration:

No function
Error message
Stop measurement

Limit value min. and max.

YV V VYV V V

No product

RS485 interface (terminals 21 (RS1) and 9 (RS2))

Serial data interface for output of the live data (all readings for every
sweep (measuring cycle), the protocol and data logs.

Data format: 38400 baud, 8 data bits, 1 stop bit, no parity, no hand-
shake.

RS232 interface (on instrument bottom)

9-pole SubD-connector. Serial data interface for output of the live
data (all readings for every sweep (measuring cycle), the protocol
and data logs.

Data format: Data transfer rate 38400 baud, 8 data bits, 1 stop bit,
no parity, no handshake
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4.3.3 Digital Outputs, Relay

The status of the measurement is output via two relays:

>
>
>

Error

Alarm (alarm min. and max.)

No product

On the Plausibility menu, you can enter a min. attenuation for
pause detection (e.g. for process pause, no product present); if
this value is not reached, ,No product" is signaled via a relay and
the current output drops to 0 or 4 mA. A typical application is
pause detection between the discontinuous evaporation crystal

processes.

Measurement stopped

The respective switching state is also signaled via LED's on the front
panel (LED’s signal 1 and 2).

Relay no. | Error, alarm, no product, Normal
measurement stopped,
zero current state
4 O—‘ 4
6 6 O—‘
2 17

The relays with changeover contacts can either be operated as make
contact, terminals 4 & 5 (open at error, alarm ...) or as break con-
tact, terminals 5 & 6 (closed at error, alarm ...)

MicroPolar Brix (++) LB 565
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Chapter 5. Service instructions

5.1 General Information

A malfunction of the measuring system is not always due to a defect
in the instrument. Often the error is caused by incorrect operation,
improper installation or irregularities in the product being measured.
If a malfunction occurs, anyway, the measuring system helps you
to identify and eliminate errors by displaying error messages on the
display, indicating operator errors and defects of the electronics.

Defective modules of the evaluation unit cannot usually be repaired
but must be replaced. The microwave module is firmly bolted to a
screening hood and must not be opened.

For device disposal, please contact the Berthold Service and apply
for a recycling passport.
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Figure 5-1:
Replacing the plastic caps
of the measuring rods

5.2 Wear Parts

The evaluation unit does not include any parts that are subject to
wear or components that require special maintenance.

The plastic caps of the measuring rods of the container probes and
the PEEK Microwave windows of the FlowCell may be subject to
abrasion over the course of time. A low to medium abrasive influ-
ences the measurement only very little and can be compensated for
by a calibration. Therefore, check the wear parts in in-tervals of
about 2 years. In case of heavy wear, the plastic caps of the meas-
uring rods of the container probe and the PEEK Microwave windows
of the FlowCell can be replaced.

Replacing the plastic caps of the measuring rods

1 Unscrew the two plastic caps from the measuring rods and re-
move the four sealing rings (see figure 5-1, yellow arrow).

2 Clean the four grooves of the sealing rings with a lint-free (if
necessary wet) cloth.

3 For each measuring rod, insert two new sealing rings into the
grooves.

4. Screw on the two new plastic caps.

Caps set for container probe

Id.-Nr. 66049-S 2 pieces of PEEK plastic caps with 4 sealing rings

MicroPolar Brix (++) LB 565
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Replacing the Microwave windows of the FlowCell

Open the fixing clamp (see fig. 5-2, item 1).

Remove the antenna (see fig. 5-2, item 2), the microwave window
(see fig. 5-2, item 3) and the sealing O- rings.

Attach the new microwave window, the new sealing O-rings and the
antenna to the FlowCell with the fixing clamp according to fig. 5-3.
HNBR o-ring must be used instead of EPDM o-ring once a fat/grease
content of 8 % is exceeded.

) 3 \\\
] . AR
Figure 5-2: 2 e N R ":} |
Antenna and Microwave NA W X/
window ™~ '
PEEK Microwave window (FDA) O-ring 68x1,7

or PEEK GF309 Microwave window NBR70 Shore P583 HF Antenna

o-ring OR 60x3 EPDM 10 Shore FDA
or
o-ring 60x3 HNBR FDA compliant

o-ring OR 54x2.,5
SIMRIT 72 NBRBT2

Figure 5-3: B
Assembly Microwave Fixing clamp
window
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O-ring 68x1,7
NBR70 Shore P583 HF Antenna
o-ring OR 60x3 EPDM 10 Shore FDA )

/
ar !
o-ring 60x3 HNER FDA compliant
\\
PEEK
EHEDG window . @\\
N5 = ™ \\

o-ring OR 54x2,5
SIMRIT 72 NERBT2

Assembly Microwave L :
. Fixing clamp
window

Figure 5-4: | /= ﬂ

NOTICE It is recommended to always change the complete set of sealing
O-rings.

NOTICE HNBR o-ring must be used instead of EPDM o-ring once a
fat/grease content of 8 % is exceeded.

Microwave windows set for FlowCell

ID no. 66624-S 2 pieces of PEEK Microwave windows with
8 sealing O-rings

ID no. 66625-S 2 pieces of PEEK Microwave windows
GF30 glass fibre reinforced with 8 sealing
O-rings

ID no. 75514-S 2 pieces of PEEK EHEDG Microwave win-
dows with 8 sealing O-rings

5.3 Instrument Cleaning

Clean all system components exclusively with a damp cloth with no
chemical cleaning agent. Parts coming into contact with the prod-
uct (during regular operation) can be cleaned with hot water, tak-
ing into account the temperature limits (see chapter 6.2 Technical
Data Sensors).
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5.4 Battery

If the measuring system LB 565 is a long time without power sup-
ply (power failure or disconnected from the mains supply), the
system clock is powered by the lithium battery on the mother-
board. However, the device is working properly even with a dead
battery, only measurement data output via a serial interface may
become unusable due to incorrect date and time information.

The service life of the battery, even under continuous stress, is at
approximately 8 years. Replacement of batteries must be carried
out in a device disconnected from mains.

Battery type: 3 Volt lithium cell (button cell), type CR2032

54

MicroPolar Brix (++) LB 565



BERTHOLD

Chapter 5. Service instructions

NOTICE

Figure 5-4:
View with opened wall
housing MicroPolar

5.5 Fuse Replacement

The mains fuses of the LB 565 are located in the wall housing. The
fuses may only be replaced with the power off and must match the
specified value.

Use only fuses with the correct rating:

For MicroPolar Brix:

Device version with 100 ... 240 V AC: 2.0 A slow-blow
Device version with 24 V AC/DC: 2.0 A slow-blow

For MicroPolar Brix++:
Device version with 100 ... 240 V AC: 2.0 A slow-blow
Device version with 24 V DC: 6.3 A slow-blow

Spare fuses must match the rating specified by the device manu-
facturer. Short-circuiting or manipulation is not permitted.

A7 Y
. R LR RS [ RS LR LR LA RS LR .
| | — Protective cover
-
Test switch o Motherboard
[~
Fuses
o
=< EEprom

. L can be pulled off

Line connector A %_ . ( P )
L/

line connector

Feed-through for /@ @@ @ L@U@\H

Terminal strip Battery
(can be pulled off)
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General specifications

Method Microwave transmission measurement

Operating 2.4 - 2.5 GHz (ISM band), depending on lo-

frequency cal regulations

Transmission MicroPolar Brix: < 0.1 mW (< - 10 dBm)

power MicroPolar Brix ++: < 10 mW (< 10 dBm)
All coaxial line power

Applications Concentration measurement in containers
and pipes

6.1 Technical Data Evaluation Unit

Evaluation unit

Housing

Wall housing made of stainless steel, see
dimensional drawing in chapter 8

MicroPolar Brix:
HxWxD: 300 x 323 x 140 mm

MicroPolar Brix++:
HxWxD: 400 x 338 x 170 mm

Protection type

IP 65

Weight

MicroPolar Brix: about 6.5 kg
MicroPolar Brix ++: about 8.0 kg

Ambient conditions
during operation

-20 ... 460 °C ( 253 K ...333 K ),
no condensation

Relative humidity: max. 80 %
Altitude: max. 2000 m

Ambient conditions
during storage

-20 ... +70 °C ( 253 K ...343 K),
no condensation

Relative humidity: max. 80 %

Achievable < 0.2 weight % (standard deviation)

accuracy depending on product and sensor

Display Dot matrix LC display, 114 mm x 64 mm,
240 x 128 pixels, with back-lighting, auto-
matic contrast setting

Keyboard Freely accessible foil keypad, light-stable

and weatherproof: alphanumeric keyboard
and 4 softkeys (software-assigned buttons)

MicroPolar Brix (++) LB 565
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Power supply

For MicroPolar Brix, depending on device
type:
1.) 100 ... 240 VAC, 45 ... 65 Hz

2.)24VDC: 18...36V;
24V AC: -20%, +5%, 40 ... 440 Hz

For MicroPolar Brix ++, depending on device
type:
1.) 100 ... 240 V AC, 45 ... 65 Hz

2.) 24V DC: 18 ... 36 V, no reverse polarity
protection

Power consumption

For MicroPolar Brix:
max. 30 VA (AC/DC), depending on
configuration

For MicroPolar Brix ++:
max. (48/60) VA (AC/DC), depending on
configuration

Fuses

For MicroPolar Brix:
2 x 2.0 A/ slow-blow

For MicroPolar Brix ++:

2 x2.0A/ slow-blow at 100 ... 240 V AC or
2 x 6.3 A/ slow-blow at 24 V DC

Battery type

3 V Lithium button cell, type CR2032

Measured value

e.g. concentration, dry content

Inputs and outputs

Cable cross-section

min. 1.0 mm2 (mains supply)

Cable feed-through

2 x M20x1.5 for cable 5...14 mm (depending
on application)
4 x M16x1.5 for cable 5 ...8 mm (depending
on application)

Sensor connection

Inputs and outputs for signal and reference
channel, 50 & N-socket

HF cable

Cable lengths: 2, 4, 6 and 10 m; 50 Q; both
sides with 4 N connectors

Current input

2 x current input 0/4 ...20 mA, ohmic re-
sistance 50 Q, 1x insulated, 1x instrument
ground

e.g. for temperature compensation

Current output

Current output 1: 4...20 mA, ohmic re-
sistance max. 800 Q, insulated

Current output 2: 0/4...20 mA, ohmic re-
sistance max. 800 Q, insulated

e.g. for result or temperature output

PT100 connection

Measuring range: -50 ... +200 °C (223 ...
473 K); measurement tolerance: < 0.4 °C
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Digital input

3 x digital inputs (DI1..3), for floating con-
nectors (Do not connect to a power supply).

Configuration options:

DI1: none, measurement start/stop

DI2: none, measurement hold, product selec-
tion

DI3: none, sampling, product selection

Function description:

1. Measurement (Start/Stop),
open: Measurement stopped,
closed: Measurement started and/or
measurement running

2. Hold measurement,
open: measurement running,
closed: measurement stopped, i.e. aver-
age values and current output are held

3. Product selection via a DI:
open: Product 1 (P1), closed: P2

Product selection via two DI’s:
DI2 & DI3 open: P1

DI2 closed & DI3 open: P2
DI2 open & DI3 closed: P3
DI2 & DI3 closed: P4

4. Start sampling: open: no actions,
closed: single measurement starts

Relay outputs

2 x relays (SPDT), insulated

Configuration options:

- Collective failure message

- Stop measurement

- Limit value (min. and max.)
- No product

Load capacity:
AC: max. 400VA

DC: max. 90W

AC/DC: max. 250V, max. 2A, non-inductive
> 150V: voltage must be grounded

The cable used at the relay output must corre-
spond to a mains cable.

Restrictions at 24 V AC/DC (DC: 18 ...36 V;
AC: 24 V 45 %, -20 %) mains supply, if the
ground conductor is not connected to terminal

1 (PE):
AC: max. 50V

DC: max. 70 V

Serial interfaces

RS232 on the bottom side
RS485 via terminal strip

Data format: 38400 Bd, no handshake, 8 data
bits, 1 stop bit, no parity

MicroPolar Brix (++) LB 565
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6.2 Technical Data Sensors

FlowCells

Application Microwave FlowCell with various nominal diame-
ters and flanges for concentration measurement
on pipelines

Material Inline housing made of stainless steel 1.4404 pol-

ished (AISI 316L)
Mikrowave windows made of PEEK

Product touching sealing made of EPDM

Process coupling

Two versions:

1. Hygiene milk pipe screw connection DIN
11853-1
EHEDG certified

2. Flange according to EN 1092-1/11 (V flange)
FDA-approved materials

Optional adapter for the V flange version with ASA
flange

Process pressure

up to 16 bar (relative)

Temperature range

Product temperature: 10...130 °C (283...403 K),
temporarily up to 140

Ambient temperature: -20...60 °C (253...333 K)
Storage temperature: 10...80 °C (283...353 K)

Connections

2 X HF connections: N female, 50 Q
for HF cable with max. 10 m length

Versions

Nominal pipe widths from 50 ... 150 mm

Dimensions

See dimensional drawings in chapter 8.
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Overview FlowCells with V flange

Designation ID no. Nominal | Flange Pressure
width [bar]
[mm]

LB 5660-102-00x |66744-001 |50 DN 50/ PN 16

LB 5660-202-00x |66744-002 |65 DN 65/ PN 16

LB 5660-302-00x |66744-003 |80 DN 80/ PN 16

LB 5660-402-00x |66744-004 | 100 DN 100/ PN 16

LB 5660-502-00x |66744-005 |125 DN 125/ PN 16

LB 5660-602-00x |66744-006 | 150 DN 150/ PN 16

LB 5660-402-200 |66744-031 |100 DN 100 16

FlowCell Vfl. FDA

Immersion cap

LB 5660-502-200 |66744-032 |125 DN 125

FlowCell Vfl. FDA

Immersion cap

LB 5660-602-200 |66744-033 |150 DN 150

FlowCell Vfl. FDA
Immersion cap

Overview FlowCells with Hygiene milk pipe screw connection

Designation ID no. Nominal width [mm] Pressure
[bar]
LB 5660-112-00x 66744-013 | 50
LB 5660-212-00x 66744-014 |65
LB 5660-312-00x 66744-015 | 80
LB 5660-412-00x 66744-016 | 100
LB 5660-512-00x 66744-017 | 125
LB 5660-612-00x 66744-018 | 150
LB 5660-412-200 66744-034 | 100 16
G-BS-M Immersion
cap (hygienic)
LB 5660-512-200 66744-035 | 125
G-BS-M Immersion
cap (hygienic)
LB 5660-612-200 66744-036 | 150
G-BS-M Immersion
cap (hygienic)
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Overview FlowCells with welding pipe

Designation ID no. Nominal Pressure
width [bar]
[mm]

LB 5660-132-00X 66744-025 50

LB 5660-232-00X

66744-026 65

LB 5660-332-00X

66744-027 80

Immersion cap (hygienic)

LB 5660-432-00X 66744-028 100

LB 5660-532-00X 66744-029 125

LB 5660-632-00X 66744-030 150 16
LB 5660-432-200 66744-037 100
Immersion cap (hygienic)

LB 5660-532-200 66744-038 125
Immersion cap (hygienic)

LB 5660-532-200 66744-039 150

Overwiew Microwave windows set

The microwave windows of the FlowCell are available in a reinforced
glass fibres design for applications with a high grade of abrasion. This
design is not approved for the food sector.

ID no. Description

66624-S 2 pieces of PEEK Microwave windows
with 6 sealing O-rings

66625-S 2 pieces of PEEK Microwave windows
GF30 glass fibre reinforced with 6 seal-
ing O-rings

75514-S 2 pieces of PEEK EHEDG Microwave win-
dows with 6 sealing O-rings

NOTICE Probes with PEEK EHEDG Microwave windows can only be used

from a nominal width of DN100.
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Overview ASA flange adapter

Designation ID no.
ASA flange adapter set for Flow Cell 50 62324
ASA flange adapter set for Flow Cell 65 62319
ASA flange adapter set for Flow Cell 80 62319
ASA flange adapter set for Flow Cell 100 62331
ASA flange adapter set for Flow Cell 150 62335
The kit consists of two adapters, screws and two seals.

Overview Inline housing, FDA

for temperature or conductivity sensors or sampling valve

Designation VL St
Id.-Nr. Id.-Nr.
Inline housing for Flowcell 50 67078 67084
Inline housing for Flowcell 65 67079 67085
Inline housing for Flowcell 80 67080 67086
Inline housing for Flowcell 100 67081 67087
Inline housing for Flowcell 125 67082 67088
Inline housing for Flowcell 150 67083 67089

Overview surface temperature sensor DN 50

Self-adhesive PT100 temperature sensor with fixing material
Connection cable 10 m, 4-wire (loose ends)

Temperature range: -50 - +200 °C

Designation Id.-Nr.

Self-adhesive temperature sensor for DN 50 66655

Self-adhesive temperature sensor for DN 65 66656

Self-adhesive temperature sensor for DN 80 66657

Self-adhesive temperature sensor for DN 100 66658

Self-adhesive temperature sensor for DN 125 66659

Self-adhesive temperature sensor for DN 150 |66660

Overview sensors
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Designation Id.-Nr.

Conductivity sensor hygienic, Clamp-flange 66693

Inductive conductivity measuring device
for liquid media in hygienic applications
Measurement range: 0-999 mS/cm
Process connection: Clamp-flange
Process pressure: Max. 16 bar

Power supply: 18-36 V DC, max. 190 mA
Output: 4-20 mA

Temperature sensor EHEDG, Clamp-flange 66694

PT100 temperature sensor for hygienic applica-
tions

Measurement range: -50 - +250 °C

Length 20 mm, diameter 4 mm

Process connection: Clamp-flange

With connection cable 10 m (loose ends)

Overview Sampling valve and accessories

Designation Id.-Nr.

Sampling valve aseptic, Clamp-flange 66738

Aseptic Inline Sampling valve

Stainless steel 1.4404 (AISI 316L), bellows
PTFE

Discharge port S-DN 10

without flushing connection

Process connection: Clamp-flange

Clamp-blind flange 66737

Clamp-blind flange for Inline housing DN 50-
150
Stainless steel 1.4306 (AISI 304L)

Clamp coupling 66736

1 piece Clamp coupling for Inline housing
DN 50-150
Stainless steel 1.4306 (AISI 304L)
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Container probes

Application Container probes with and without flushing device
for concentration measurement in process con-
tainers and pipelines with nominal width > 200
mm.

Material Plastic caps, stainless steel

PT100 connection cable: Silicon / Teflon

Process coupling

Flange according to DIN EN 1092 type 05
DN65 / PN6, DN 80, 100, 150 / PN16;

ASA flange 2.5"" / 150 PSI

(More more on request)

Process pressure

Up to 16 bar, depending on model

Temperature range

Product temperature: 10...120 °C (283...393 K)
Ambient temperature: -20...60 °C (253...333 K)
Storage temperature: 10...80 °C (283...353 K)

Connections

4 x HF connections: N female, 50 Q

for HF cable with max. 10 m length

Dimensions

See dimensional drawings in chapter 8.

Accessory sealing

washer

Material

Klingersil C-4400

Thickness

3 mm

Caps set for container probe

Id.-Nr. 66049-S

Id.-Nr. 66049-S

Overview container probes and sealing washers

Designation ID no. Flange Pres- ID no.
sure Seals
[bar]
LB 5650-01 65464-01 DN 65 / PN6 6 32175
LB 5650-02 65464-02 DN 80 / PN16 16 33717
LB 5650-03 65464-03 DN 100 / PN16 16 46661
LB 5650-04 65464-04 DN 150/ PN16 16 46664
LB 5650-05 65464-05 ASA 2.5” / 150 PSI 16 46665
LB 5650-09 65464-09 ASA 3" / 150 PSI 16 50659
LB 5651-01 65937-01 DN 65 / PN6 6 32175
LB 5651-02 65937-02 DN 80 / PN16 16 33717
LB 5651-03 65937-03 DN 100/ PN16 16 46661
LB 5651-04 65937-04 DN 150/ PN16 16 46664
LB 5651-05 65937-05 ASA 2.5” / 150 PSI 16 46665
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6.3 Technical Data HF Cable

HF cable Quad

Material

Corrugated tube: Polyamide (PA6)
Cable sheath: Polyethylene (PE)

Protection type

IP 66

-30 ... +70 °C

Temperature In operation:
When installing: -20 ... +70 °C
Cable length [m] ID no.
2 43431
4 43432
6 43433
8 43434
10 43435

HF-Kabel Quad, hygienic

Material

Corrugated tube: Polyamide (PAG6)
Cable sheath: Polyethylene (PE)

Protection type IP 66

Temperature In operation: -30 ... +70 °C
When installing: -20... +70 °C

Cable length [m] ID no.

2 67048

4 67049

HF cable Quad (solid cable)

Material

Cable sheath: Polyethylene (PE)

Protection type

IP 68 when unscrewed

Temperature

In operation: -40 ... +85°C
When installing: -40 ... +85°C

Attenuation coeffi-
cient

About 0.3 dB/m

Cable length [m] ID no.
2.0 11476
2.5 11477
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3.0 11478
3.5 11479
4.0 11480
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6.4 Format of Serial Data Output RS232 and RS485

Headline

Date:Time—State—Status—Product—>Att—-Phi-R2—-Tint->IN1->IN2—-PT100-C->Cm—-C2—->C2m1

Following lines

01.01.2005-00:00:00-0000-0—-1-0.43-5.30-0.07-0.0-0.0-0.0-0.0-75.36-75.00-0.00—0.009

1 2 34 5 6 7 8 9 10 11 12 13 14 15
Column Description Format
no.
1 Date and time DD.MM.YY-HH:MM:SS
2 State 4 digits, HEX
3 Status: Information about the quality of the 0 : Measurement OK
last measurement < 0 : Error
4 Product number X (1to4)
5 Attenuation [dB] X. XX
6 Phase [°/GHZz] X. XX
7 Dispersion of the phase regression X. XX
8 Device temperature [temperature unit] X.X
9 Current input 1 [unit of current input] X.X
10 Current input 2 [unit of current input] X.X
11 PT100 temperature [temperature unit] X.X
[...] with selection of the unit g/cm?3
12 Concentration 1 live XXX [XOXXXX]
13 Concentration 1 averaged XXX [X.XXXX]
14 Concentration 2 live XXX [X.XXXX]
15 Concentration 2 averaged XXX [ X XXXX]

Special characters

“ " Tabulation

“q"” Carriage return + Line feed

A\ S/4

-~ Spaces
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EC Declaration of Conformity

BERTHOL D TECHMNOLOGIES GoebH & Co KG

BERTHOLD

ECH®OL® 0] E 5 Cambacier ST 3%

75323 Bad Witd

Flane +4% 7061 177-0
Fax +4Q T 107-L00
1D BeetholdTadt com
wiws, Bt holdTer horem

EC - Declaration of Conformity

YWa herewith confirn that the constraction of the following indicated products £ systams 7 units
is braught inte circulation to comply with the relevant EC regufations.

This declaration & deciared void shoukt alterstions of unintendad uee take placa withsut aur
authonagtion,

Trle: Concentratlon-Measuring System Micro-Polar Brix
Type: LB 565-XX
Redevant EC regulatians:

BOrSI6/EWE (eleciromagnetic compatibility)
reviewed. 91/282/EWG, 92/31/EWG, S3MEEWG, 93/97EWG

THZAEWE (low voltage guidelines)
reviewed: 93SEWG

The faliowing nomms wers considersd far tha asssssment of the pruducts:

EN 55011:1998 + A1:1999 + A2:2002
EN 64010-1:2002-08

EN $1008-8-2.2001

EN 61000-4-2: 1995 + A1-1898 + A7 20014
EM €1000-4-3:2002 + A1-2002

EN 51000-4-4: 1995 + A1.2007 + A2: 2001
EN 61000-4-5:1995 + A1:2001

EN §1000-4-5: 1996 + A1:2001

EN §1000-4-11:1994 + 41-2001

Tris cectaration is issued by the manufacturer;
EERTHOLD TECHNCLOGIES GmbH & Co. KG

P.Q. Box 100163
0-75312 Bad Wildbad / Germmany

by

Cr. J, ,Bi‘fﬁgu‘lann
DEﬂlernem Mansger
Fracess Carrsl

H Tetzlaff
S e:h:lmCE Cerlufigalo

S vl

Bad Wildbad, 05.04,2004

Rugl*-l.ergeﬂm Courl ol Fegutratlure: L3lw HRA 291
Pershnlich hatlenda G aftenn By lizCig Arscrial s ARKTHOLD 1P ARG OIFLES verwaiiongs- GrbH
'|r,r~'||l|r 1 R Calw HER

G?Janaft=FuhrJno [z T
L e A T T
St -[aMr. 7 wAT Aeg Mo

Dedlect s Thengrrdie ter ; Garonar: Tax Mo

0
Hars ! Shemoie- (vors OO0, DR W de RovTer
i Frig s >th_I
NEY L 305157
:QFJb{JS{ISB

Urmesdper Gade TSI0% Prarzfeim Koo socoeer r0a 6 511 120 ;’BLZ GER D00 g SWIFT-B1C OREG DD ~F Sto TBwM. DS0E 0S5 065 1120 00

SpEhesse R O FE3ET Barl daickae] Konuf ancoukik r4a 50 950 0% (BT 606 517 .rUJ"‘:,".'.rIF" -BIC PEASOERS

(BaM DEFR £655 1070 O00R 9005
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BER THOLD BERTHOLD TECHMNOLOGIES GrabtH & Co ki

TELHN G L & F % Lalmlacher Str, 24
75322 Bad wilatad, Gemany
Fhone +49 SOHL 1320
o Ha% FOHL 1F7-100
i Berthol g com
wivwl Bertheld.com

EC-Declaration of Conformity

We herewith conform that the construction of the following indicated products / systems /

units is brought into circulation to compiy with the reievant EC reguiations.,

This deglaration is declared void should slteration or unintended use take place without our

authorisation,

Description: Concentration-Measuring Systems
Micro-Polar Brix ++

Type:

ECsRégulation  and Reviews | conisiderad Norms
EMC - 2004/108/EG EN 55011 1998
U +A1:1999
+A2:2002
2006-05
1995
+A1:1998
+A2:2001
2006-12
2004
1955
+A41:2001
1966
 +A1:2001
199408
3AL12001.02

EN 610004

Namur NEZi

2004
Low Valtage 73 23/EWG 93/68/EWG EN 61010 Part 1 2002-08
Directive
RETTE 1999/5/EC ETST EN 300 440-1 2007-08

ETSI EN 300 440-2  2007-08

This declaration is issued by the manufacturer

BERTHOLD TECHNOLDGIES GmbH & Co. KG
Calmbacher Str, 22
75323 Bad Wildbad, Germany

Dr. Wifred Rauter

Technical Director
Bad Wildbad, 06 06,2008

Stuttgart Hr:."" 331961 .
BERTHULD "ECHROLOAIES Yormaltl wgs-SmhH

ricnt ¢ Gt of Reginralion
Wcialh} ," :|_,II Hakblo A5 ]

L8]
forsgnhich hatlarda Geil

T2 EL |)|',.r nf Ft Stusgarr HES 3% 18 ’n
‘lm_-lt ey ! agerenl Hans 1 Obarhpics, Sr Wiifned Router
Rrrrals v sizzendor [/ Shatrmen af ] Tonard L. rrlt; Gt |t|‘“{ad
L‘::t S[i-lie, £ AT Reg lo, DR300
Cleyigche Sredormgrmer [/ German Tax Mo 4903&:&5"]38

WEE-Rag. M. DESS4aa6an
HEndaes Bank  ASEQG PYURAAIT MenlaAoogaiet ol 6 hit 126G (BLE BE6 FsDG 1.:} SEWIFTSGIC DRES [SEFF GOG [BAN. DEDS Ga68 0013 0651 11204
Gparkasse PE-TW FSE2T Sad Waildbiae KoM AGCotnt R, 83450 03 (B GO0 500 B0} .151"!1"" BEZ PTFISDESE TRArE: DEIY 665 D085 DODE (450 U2
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Daie of issue: I August 2023

Valid uneil: 31 December 2024

EL Class |

EHEING hereby declares thar the product

microwave sensor Flow Cell, type LB5660 with planar and immersion cap windows
made of PEEK and EPDM O-ring for ball housings diameter 68 mm

from
Berthold Technologies GmbH & Co.KG, Calmbacher Srrafle 22 | 75323 Bad Wildbad, Germany

hasfhave been evaluaied for complianee and meers‘meer the currens criteria for
Hygienic Equipment Design of the EHEDG

Certificate No. EHEDG-C2300049

EBigned ;5 - f/? President EHE DG

Hein Timmerman .

Eigned EHEDC Certification Officer

KarlijmEaber

EHEDNG
Karspeldreef 8
1100 CF Amsterdam
Netherlands

SEHED
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7.2 Frequency License

CETECOM ICT Services GmbH

EC Kdentification number 0632

authorized by theGerman Government

to act as NotiDed Body b aceardance with The R&TTE Dircetive 199%5EC of 09, March 1999,

CERTIFICATE

EXPERT OPINION
Registration-No.: E814059R-EO
Certificate Holder: Berthold Technologies GubH & Co KG
Calinlxacher Sirasse 22

13-75323 Rad Wildbad

Froduct Degignation: LB 4653, LB 466—xx. LB 565—xx, LB 566—-xx

Product Description: Short Range Devices

Prodiwt Munufiacturer Rerthold Technologies GmbH & Ca KG
Calmbacher Strassc 22

0-753213 Bad Wildbad

Essential requirements Speclfications / Standards ' " | Submitéed documents R_esullt

EMC  (RETTE, Aticie 3.1%) | EN 55011:1938+A1:1999 [class A) Test Report carform
EN 61000-8-2:2001

Raidic spectrum EN 300 450-1 ¥1.3.1 {2001-09) " |Test Report ¢onform

(RETTE, Articla 3.2) EN 300 440-2 ¥1.1.1 (2001-09)

Marking:  The product shali ba signed with CE 2nd our notified nody ' .
number as shown right hand.

The scope of this evaluarion relaces (o the submirted docsments o)

The eedificae is only valid m comunchon with the fﬂllcwmyzz/z Dfannc:\es

Nuomber of annexes: 1 U
. L'{,f ; . yﬂ—-\

Saarbuiicken, 24,006, 2004
Place, Date of [seae Signud by Ernst Hussnges*
Manfied Body

CETECOM FCT Services GmbFl, Untertiickheimer Strafe 6-10, B-66117 Swarbrucken, Geemany
hirtpaifwwow cetecom.de
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CETECOM ICT Services GmbH

CERTIFICATE OF CONFORMITY

RegisteationNo Ef1a059R-C¢ Nutther of annexes: s

Certificate Holder: Berthold Technalogies GmbH & Co KG
‘Calmbacher Sirasse 12

D-75323 Bad Wildbad

Produgt Diesignation: L 965-xx, LB 466—1x, LB 565-xx, LB 366-3x

Froduct Description: Shor1 Range Dievices
{hnmidity sensor)

Product hlamsfacmrer: Berthold Technologies GmbH & Co KG
Calmbachigr Strasse 22

D-15323 Bad Wildhail

Spetitications and test reputs:

Specification Test report mo., & date ' Nume of test laboratory Notes

EN 55011:1998+A1:1999 (class A) | 2003-731-1182-REN dased Sept. 9, 2003 | ELMAC GmbH confirm

EN 1000-6-2:2001 . . . . .

EN 300 440-1 VI.3.1 (2000090 | 2-2359-00-01,03 dated May 14, 2004 CETECOM ICT * | eonform
[EN 200 440-2 V1.1.1 ¢€2001-09) _ .

Statemeni This equipment fulfils the requirements er parts thereol in the above nientionend specifications.

CETECOM ICT Services is authorized to act as Notified Body 10 accordance with the R&ETTE Directive 195908/
of 09, March 1999

! i/) “
Snarbriteken, 24.06.20064 —— ﬂ—a

Place, Date of Issue Signed by Frmst Hossinger *
Hotified Body

EETECOM ICT Servicss GuribH, Ctertirkhziner Suade 6-) l} 66117 éa&rhéﬁc‘ken, Germany
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CETECOM ICT Services GmbH

CETECOM"

CERTIFICATE OF CONFORMITY

Registration-No.: E815580V-CC Number of annexes: —
Certificate Holder: BERTHOLD TECHNOLOGIES GmbH & Co KG

Calmbacher Strasse 22

75323 Bad Wildbad

Germany
Product Designation: Micro-Polar ++ LB 566-1x

Miero-Polar Brix ++ LB 565-1x

Product Description: Short Range Devices
(humidity sensor)

Product Manufacturer: BERTHOLD TECHNOLOGIES GmbH & Co KG
Calmbacher Strasse 22
75323 Bad Wildbad
Germany

_Specifications and test reports:
Specification Test report no. & date Name of test laboratory Notes |
EN 300 440-1 V1.4.1 (2007-08) 2-4837-01-02/07 CETECOM ICT conform
EN 300 440-2 V1.2.1 (2007-08) dated February 07, 2008

Statement This equipment fulfils the requirements or parts thereof in the above mentionend specifications.

CETECOM ICT Services is authorized to act as Notified Body in accordance with the R&TTE Directive 1999/5/EC

of 09, March 1999
/ ) = NOTIE, <
& : oo
mﬂﬂ ‘?(-
- o ]
Saarbritcken, 2008-12-05 T &
&

Place, Date of [ssue Signed by Ernst Hussinger LN

Notified Body e aENAnf“e

4,

CETECOM 1CT Services GmbH, Untertiirkheimer StraBe 6-10, D-66117 Saarbriicken, Germany
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CETECOM ICT Services GmbH
EC Identification Number 0682

authorized by the German Government
@ Bundesnetzagentur

BNetzA-bS-02/51-52
to act as Notified Body in accordance with the R&TTE Directive 1999/5/EC of 9. March 1999,

EXPERT OPINION

Registration-No.: E815580V-EO

Certificate Holder: BERTHOLD TECHNOLOGIES GmbH & Co KG
Calmbacher Strasse 22
75323 Bad Wildbad
Germany

Product Designation: Micro-Polar ++ LB 566-1x

Micro-Polar Brix ++ LB 565-1x

Product Description: Short Range Devices

Product Manufacturer: BERTHOLD TECHNOLOGIES GmbH & Co KG

Calmbacher Strasse 22

75323 Bad Wildbad

Germany
Essential requirements Specifications / Standards Submitted documents | Result
Radio spectrum EN 300 440-1 V1.4.1 (2007-08) Test Report conform
(R&TTE, Article 3.2) EN 300 440-2 V1.2.1 (2007-08)

Marking: The product shall be signed with CE and our notified body
number as shown right hand.
The scope of this evaluation relates to the submitted documcnlyﬁ

The certificate is only valid in conjunction with the following/number of apnexes. o No Tfh%
' < )
Number of annexes: | 7 & L O
<] %
. ; .
Saarbriicken, 2008-12-05 a Ca
Place, Date of Issue Signed by Emst Hussinger <, &
Notified Body S, &

Ls)
L <©
€ Bpyant

CETECOM ICT Services GmbH, Untertlirkheimer Strabe 6-10, D-66117 Saarbriicken, Germany
http:/fWww.cetecom-ict.de
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CTC ||| advanced

member of RWTUV group

Certificate Holder: BERTHOLD TECHNOLOGIES GMBH & CO. KG $ Bundesnetesgeriur
CALMBACHER STR. 22
75323 BAD WILDBAD

Germmany
BNetza-CAB-0322-51
ISED Certification Number: 4777A-IG01X04 N
N aceordance wih ha MRS
CTC Registration Number: 1865 EU Canada of 13t Nowemasr
198
OATS Facility ID Number: 3482C-1
OATS Faecility: CTC advanced GmbH
Untertuerkheimer Str. 6 -10
66117 Saarbruecken
Germany
Phone; +48 681 598-0
Fax: +49 681 508-8775
Email; infoi@cicadvanced com
Product Description: Concentration, Dry Mass, Water, Density measuring system

£
=]

:.EI;!.':

dvane

ca

J'atteste par la présente que le maténel a fait 'objet d'essai et jugé conforme a la spécification ci-dessus

W Gl

ces GmbH)

[
Gearman

o

M ICT

ETECO

[

CTC advanced GmbH

cn=Gerald Schmidt, a=CTC
advanced GmbH,

‘é/ ,p"f'_ BU=SCT- 141216,
- email=gerald schmidr@ctcadvan

ced.cam, c=DE
2017.09.08 102011 +02'00

smibH (formerly

-
&

-

Saarbricken Certification Body

adwvant

L

CTI
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CTC!

Certificate Holder:

CTC Registration Number:
QATS Facility ID Number:

OATS Facility:

Product Description:

Saarbricken

ISED Certification Number:

| advanced

member of RWTUV group

BERTHOLD TECHNOLOGIES GMBH & CO. KG
CALMBACHER 5TR. 22
78323 BAD WILDBAD

Germany

ATTTA-ICO1X12

1866

3462C-1

CTC advanced GmbH
Untertuerkhaimer Str. 6 <10
66117 Saarbruecken

Garmany

Phone: +49 681 588-0

Fax: +49 681 598-8775
Email: info@ctcadvanced.com

* Bundesnstzagentsr

Bhezd-CAE-03ZZ-E1

wilerimed By
Govesnment
i accondancs
ELl Carada of f
1800,

Concentration, Dry Mass, Water, Density measuring system

CTC advanced GmbH

| hereby attest that the subject equipment was tested and found in compliahce with the above-noted specification.
Jalteste par la présente que le matériel a fait l'objet d'essai et juge conforme 2 la spécification ci-dessus.

Q M
<5 ﬁgﬁ
D No DF

on=Garald Schmidt, 0=CTC
advanced GmhbH,

5:/ é,,___" BU=SCT-191218,
= Plnail;gsra!d.whmid:-:gsr teadva

nead.com, e=DE
200 70008 0%:10:01 #0204

Certification Body

MicroPolar (++) LB 566
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GRANT OF EQUIPMENT
TCB AUTHORIZATION TCB
Certification
Issued Under the Authority of the
Federal Communications Commission
By:

CTC advanced GmbH (former CETECOM ICT

Services Gmb Date of Grant: 09/08/2017
Untertuerkheimer Strasse 6-10

66117 Saarbruecken, Application Dated: 09/08/2017
Germany

Berthold Technologies
Calmbacher Str. 22 75323 Bad Wildbad Germany

Bad Wildbad, 75323
Germany

Attention: Dirk Moermann , Dr.

NOT TRANSFERABLE

EQUIPMENT AUTHORIZATION is hereby issued to the named GRANTEE, and is VALID
OMNLY for the equipment idenfified hereon for use under the Commission's Rules and
Regulations listed below:.

FCC IDENTIFIER: ROZFCCO1X01
Name of Grantee: Berthold Technologies

Equipment Class: Part 15 Field Disturbance Sensor

Notes: Concentration, Dry Mass, Water, Density
measuring system
Frequency Output Frequency Emission
Grant Notes FCC Rule Parts Range (MHZ) Viatts Tolerance Designator
15.245 2441.0 - 2441.0

FC Il to add additional antennas.
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TCB

Berthold Technologies

GRANT OF EQUIPMENT
AUTHORIZATION

Certification
Issued Under the Authority of the
Federal Communications Commission

By:

CTC advanced GmbH (former CETECOM ICT Services Gmb
Untertuerkheimer Strasse 6-10

TCB

Date of Grant: 09/08/217

B b, Application Dated: 0810872017

Germany

Calmbacher Str. 22 75323 Bad Wildbad Germany

Bad Wildbad, 75323
Germany

Attention: Dirk Moermann , Dr.

Grant Notes

NOT TRANSFERABELE

EQUIPMENT AUTHORIZATION is hereby issued to the named GRANTEE, and is VALID ONLY for the equipment
identified heraon for use under the Commission's Rules and Regulations listed below.

FCCIDENTIFIER: ROZFCCO1X12

Name of Grantee:  Berthold Technologies
Equipment Class: Part 15 Fiald Disturbance Sensor

Notes: Coneentration, Dry Mass, Water, Density measuring system
Frequency Output Frequency
FCC Rule Parts Range (MHZ) Walts Tolerance
15245 2441.0 - 24410

PC Il to add additonal anternas.

Emission
Designator

MicroPolar (++) LB 566
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Chapter 8. Technical Drawings

8.1 Dimensional Drawings of Evaluation Unit Housing

8.1.1 Evaluation Unit for MicroPolar Brix
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(8erTHOLD

8.1.2 Evaluation Unit for MicroPolar Brix ++
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8.2 Electrical Wiring Diagram

Line in for MicroPolar Brix:

1./ 2. depending on configuration
1.

AC 100-240V, 45-65 Hz

2

DC 24 V (18-36 V) or A - = -
AC 24V -20/+5%, 40-440 Hz = gl I ra c

- . = 2 ®
Line in for MicroPolar Brix ++: - m

1./ 2. depending on configuration
1.
AC 100-240V, 45-65 Hz

2.
DC 24 V (18-36 V), no reverse po- | | - Sp———— F
larity protection | = o
~ —— |l e E
& !
. . <o %S
©f Current out 2 +
Current out 2 - i o Current ian 1 +
Current in 1 - ool !
'y’
—=H R34853 K51
RS485 RS2 ©of X .
. | o H Current in 2 #
Current in 2 @ 0 188 eri00 in +
PTI0D in = —
— Digital in ¥ +
Digital in 1 N § Digitcl in 2 +
Digital in 2 a1 e
Digital in 3 = [ off Vietel in 3+
N Current out 1 +
Current out 1 o (HART)
(HART)
o
o
[va)
—
g
s o
= ':).E'
33
f
= | ga..
]
e

9GTIYTIY
WOY433
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8.3 Dimensional Drawings Flow Cells

8.3.1 Type LB 5660-102-00X FlowCell DN 50 Flange, FDA
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8.3.2 Type LB 5660-202-00X FlowCell DN 65 Flange, FDA
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8.3.3 Type LB 5660-302-00X FlowCell DN 80 Flange, FDA
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Chapter 8. Technical Drawings

8.3.4 Type LB 5660-402-00X FlowCell DN 100 Flange, FDA
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(8erTHOLD

8.3.5 Type LB 5660-502-00X FlowCell DN 125 Flange, FDA
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Chapter 8. Technical Drawings

8.3.6 Type LB 5660-602-00X FlowCell DN 150 Flange, FDA
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(8erTHOLD

8.3.7 Type LB 5660-112-00X FlowCell DN 50 G-BS/M
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Chapter 8. Technical Drawings

8.3.8 Type LB 5660-212-00X FlowCell DN 65 G-BS/M
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Chapter 8. Technical Drawings

8.3.9 Type LB 5660-312-00X FlowCell DN 80 G-BS/M
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Chapter 8. Technical Drawings

8.3.10 Type LB 5660-412-00X FlowCell DN 100 G-BS/M
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Chapter 8. Technical Drawings

8.3.11 Type LB 5660-512-00X FlowCell DN 125 G-BS/M
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Chapter 8. Technical Drawings

8.3.12 Type LB 5660-612-00X FlowCell DN 150 G-BS/M
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8.7 Installation Sheets for LB 5651 (Container Flush
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» operation
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Chapter 1. Safety Summary

Please observe all safety instructions in the Hardware Manu-
al, especially those in chapter 1. Safety Summary.

NOTICE Parameter settings

Never change the installation and the parameter settings without
a full knowledge of these operating instructions, as well as a full
knowledge of the behavior of the connected controller and the
possible influence on the operating process to be controlled.
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Chapter 2. Communication with MicroPolar Brix

The communication with MicroPolar Brix and MicroPolar Brix
++ is carried out via 4 softkey buttons. The function of the
individual buttons changes relative to the position in the
menu. Values and texts are entered via an alphanumeric
keyboard. The instrument status is indicated by 5 LEDs.

N
@ 11p

Click on the help button in the display footer to view use-
ful information.

= Micro-Polar

LCD display

Lock

Softkey buttons

LED’s

keypad

®@ O O @ @
A

@
@
Numerical > .
®
@

] ]
@ E;@ @ @J @ﬁkzsz t
N e comsctme . /.

signal cable reference cable

and cable feed-through
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Chapter 3. Getting Started

To get started, please carry out the steps described below
one after the other.

Please read chapter 6.2 Start-up of MicroPolar Brix ++ be-
fore you take the high dynamics version into operation.

Chapter 4. Software Functions describes all software func-
tions and also serves as a reference guide.

3.1 Quick Guide Evaporative Crystallization

11-| LB565 |07.05

Live Display
Diagnostic
Setup
Access Level
Language

- |Current Out 1| 07.05 —13:25

Assignment None
4 mA 60.00

20 mA 95.00
Test/Adjust
Error current

n M =

Comment: In the evaporative crystallization, the product
temperature is not usually compensated; therefore, we will
not discuss it at this point.

Prerequisite:

e All system components have been installed properly
as described in the operating manual.

e The device was turn on for at least 45 minutes
(warm-up).

e The evaluation unit is in the factory setting mode, i.e.
all the settings correspond to the state as supplied
from the factory or after a general reset.

From the main menu (see figure on the left) you have access
to all other menus.

1. Step: Configuring I/0's

Configure the current output for the measuring signal
(Brix/concentration). Go to

| Setup | Input / Output | Current output | Current Out 1 |
(see figure on the left) and enter the limit values for 4 and
20 mA.

If a PT100 is connected, the PT100 input should be ena-
bled.

Go to the menu | Setup | Input / Output | PT100 |.

MicroPolar Brix (++) LB 565

11



Chapter 3. Getting Started

BERTHOLD

TECHNOLOGTITES

1| - | Calibration | 07.05— 13:25

System Adjust
Calibrate Conc
Advanced

1| -| Live Display | 07.056 — 13:25

Concentration av.

73.20 %

[Conc. act.

Conc. av.

1] 1/1 | Sample # 1| 07.05—13:25

Next sample
Active Yes
Measured value 65.50%

Lab value 0.00 %

Advanced

.. <« BEDE A v V.|

1| - | Calibrate Conc | 07.05 —13:25

Sampling
Tuning
Result

2. Step: Performing system calibration

Perform the system calibration (reference measure-
ment) in the solution phase, just before the inoculation
point. Go to | Setup | Calibration | System Adjust | Adjust |
(see figure on the left) and perform the calibration.

Start measurement now by pressing RUN in the main menu.

If no laboratory is available for sampling, the concentration
value at the time of system calibration can alternatively be
entered as calibration coefficient C (e.g. determined by
means of a hand-held refractometer).

3. Step: Sampling

Take as many samples over the entire crystallization pro-
cess.
Push "SAMPLE" on the Live Display (see figure on the left)
and save the sampling after a few seconds, see display mes-
sage.

4., Step: Calibration

Once the lab has determined the concentration of the sam-
ple, you have to enter the laboratory values in the evalua-
tion unit. Go to | Setup | Calibration | Calibrate Conc | Sam-
pling | (see figure on the left) and enter the lab value under
"Lab Value". Go to the next sample with "Next".

In the last step, the calibration parameters must be calculat-
ed, which is done automatically. Start the calculation in the
menu

| Setup | Calibration | Calibrate Conc | Calibration | Start cal-
ibration | (see figure on the left). The calibration result can
then be viewed on the | View | menu. If samples are implau-
sible, disable these samples in the sample table and perform
the automatic calculation once more.

12
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3.2 Getting Started Guide

1. Step
Configure the analog inputs as needed: Current inputs 1, 2
and PT100. See chapter 4.2.19 Input / Output.

N
”@\ TIP
All analog inputs and outputs have already been set in the

factory. Therefore, no adjustment work is required during
commissioning.

2. Step

Review and edit the software parameters of the application.
Some parameters have already been set in the factory. Carry
out the steps described in chapter 5. Configuration.

3. Step
Carry out the calibration with sampling, chapter 6. Calibra-
tion.

Temperature compensation is required only if the
phase/attenuation will be clearly influenced by the product
temperature; this is dependent on the product and water
content.

4, Step
Configure the current outputs, digital in- and outputs as
needed.

MicroPolar Brix (++) LB 565
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Chapter 4. Software Functions

4.1 Information on the Menu Structure

The menu structure on the following pages provides an over-
view of all functions of the LB 565. Using the
indicated you can look up the functions of the depicted win-
dows.

You have to enter a password to change from the Read only
level to User Mode. The Service level is not accessible due
to licensing regulations.

MicroPolar Brix (++) LB 565 15
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4.2 Menu Structure

Live Display
Diagnostic
Setup
Access Level
Language

—» Diagnostic

Datalog

Page 18

Errorlog
— Info

Print Setup

Page 18

—» Setup

See next page

—» Access Level

Read only
User mode
Service

Page 21

L, Language

English
German
French

Page 21

v

Conc. av.

ES

| Live Display | 07.05— 13:25

Concentration av.

65.50 4

Conc. act. 64.35%
SAMPL ..VA.. ZOO

16
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Live Display
Diagnostic
Setup
Access Level
Language

Input / Output

Current output
Current input
Pt100

Digital output
Digital input

Page 33

Page 36

Setup » Configuration —|__> General Data
Configuration - B General Data Date
Calibration - Calibration Measurement Time
Input / Output Page 28 Plausibility Tag Page 23
Service System Adjust Microwave
Product Calibrate Conc - Units Measure-
Change password Advanced — Marker |
» System Adjust Page 22 Meas. mode
Page 20 | Current Out 1 Adiust Start Mode Page 23
- Jus Averaging
Assignment Rﬁf' vaII;J_es Page 28 Reset averaging
(2){)4mn1\A ghgg zttlenuation Current outp. at stop
— Current Output Test/Adjust -
Current Out 1 Error Current L Plausibility
Current in Page 34 Page 34 Ly Calibrate Conc Process Limits
|
Current input T» Current Out 2 Sample table : Ehazg g:f;cli'ren
Calibration Page 29 au 10
Current In I——| Assignment Tuning Page 24
Current in 0/4 mA Result .
Page 35 2{) mA Phase Measure:
Pt100 Range Sigma max.
' Enabled Test/Adjust L Advanced Phi/att ratio
Adjust Error Curren Auto set Page 25
PT100 Live Page 35 Tare values |
I Current in 1 Number cal. sweeps P 31 ——» Sample No
Digital output Process type e Next |
Status Split value | ext sample
Relay 1 Adjust Active
Relay 2 Live current Calibration <& Measured value
Test Page 37 Page 36 Lab Value
Dional Thoot |_> Start Calibr. Advanced Page 30
igital Inpu
E P Current In 2 Cal. Base
Status | Eomf?- .'ntht bage 28 Advanced
DI 1 function Status oefticients age c
; ; urrent Input 1
Bi g ;u:g:g: i‘.dJUSt t Page 36 Current Input 2
u ive curren | PT100
PHI (fm)
P26 27 Attenuation
Page 31
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4.2.1Start Menu

1| - | LB565 |07.05-13:25

Live Display
Diagnostic
Setup
Access Level
Language

4.2.2 Diagnostic

1|- | Diagnostic | 07.05— 13:25

Datalog
Errorlog
Info

Print Setup

N >

Live display:

Shows the live display.

Diagnostic:
This menu item contains the submenu items data logger,
error log, device information and print setup.

Setup:
All necessary inputs for operation of the measuring system

can be entered here.

Access level:
Select the access level.
Areas protected by passwords can be unlocked.

Language:
Select the dialog language.

Datalog:
Datalog records the data corresponding to the contents of
the serial data output RS232 and RS485 (see Hardware

Manual, chapter 6.4).

All measured data of a measurement (sweep) are aver-
aged over the averaging time (see below) and stored. This
time is dependent on the selected log time. The contents
of the datalog can be displayed on the live display, see
chapter 4.3 Trend Display. Output as a text file is also
possible by using RS232 and RS485, or the Memory Tool

(optional accessory).

Log type

Log time
Restart log

Averaging time
Print log

Disable

single

continuous

stop at error

Logging period

15 minutes to 3 days

Clears the datalog and starts with
the above setting

Obtained from log time
Printout of tables, output via
RS232 and RS485, format see
chapter 6.4 Hardware Manual

18
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Change datalog settings:

If you change the log type from any to "single", the data-
log will be cleared and you start again with the current
setting.

If you change all other log types and log times, the data-
log will not be cleared and you continue with the new set-
tings.

Behavior with stopped measurement:

If the measurement is stopped for some time during the
datalog, then the measurement pause will be interpreted
as log time in the log type "single". For all other log types,
the measurement pause will be added to the log time.

Error log:
Shows the logged error The last 20 error messages will be
stored with date and time.

Info:

e Tag

Device type : LB 565

Supplier : Berthold Technologies
Manufacturer : Berthold Technologies
Device no. D

Production no. L

Software Ver. 1 V..

SW rev. date

Print Setup:

Printout of the start-up protocol via RS232 and RS485.
Format, contents and example see chapter 10. Start-up
Protocol.

MicroPolar Brix (++) LB 565
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4.2.3Setup

1| -| Setup | 07.05— 13:25

Configuration
Calibration

Input / Output
Service

Product

Change password

M >

Configuration:

Setup of

e General data
Measurement-specific data
Plausibility data
Microwave data
Units
Marker

Calibration:
e System Adjust
e Calibrate Conc
e Advanced

Input / Output:
Current output
Current input
PT100

Digital output
Digital input

Service:
e Factory Setting
e General Reset
e Memory Tool (operation of the memory tool, optional
accessory)
e Data Output (via RS232 and RS485, data contents
can be selected)

Product:

Product selection (1-4); if you select another product, the
product-specific data will be loaded: outputs, inputs and
calibration.

When you select the products 2 to 4 for the first time, all
settings and contents (e.g. system calibration, sampling
table, datalog and calibration) of the current product will
be copied to the new product.

Change password:
The password for the User Mode access level can be
changed here.
For more information see chapter 8. Password.

20
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4.2.4 Access Level

1] -| Access Level | 07.05— 13:25

Read only
User mode
Service

ESCHl » A V>

4.2.5 Language

1| - | LB 565 |07.05— 13:25

LANGUAGE

English
German
French

Read only:
In this mode, the measuring system can be protected
against unauthorized access. You can exit this level only
by entering a password. The measuring system cannot be
started and stopped. You can go to Diagnostic and to Ac-
cess Level only in the main menu.

User Mode:
e The user mode is the default mode and provides ac-
cess to all user-relevant parameters.
e On the Read only level you have to enter a password.
e The password can be changed.

Service:
e This level is reserved for the service personnel.

Language:
e Select the dialog language

MicroPolar Brix (++) LB 565
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4.2.6 Configuration

General Data:
e Enter date, time and tag

1| - | Configuration | 07.05 — 13:25

General Data
Measurement

Plausibility Measurement:
mtrgwave e Meas. Mode (batch/continuous)
Marker e Start Mode (keyboard/external)
e Averaging (number of measured values used for aver-
aging)

e Reset averaging (yes/no)

e Current output at stop

For more information please see chapter 4.2.8 Measure-
ment

Plausibility:
e The process limits define the permissible range within
which the actual concentration must be.
e The phase measurement is subject to a plausibility
analysis, which can be set here.
e Enable and define the pause function
For more information please see chapter 4.2.9 Plausibility

Microwave:
Cable (enter the reference and signal cable length) For
example, for 4 m HF cable quad, you have to enter 8 m
for both lengths.

Units:
Depending on the configuration, different units can be se-
lected for concentrations, current inputs and tempera-
ture.
For the concentration (1 and 2) you can select:
none, specific, %, %TS, °BX, g/L, g/cm3, °Be

For current input 1 and 2 you can select:
none, specific, °C, °F

For the PT100 input you can select:
none, °C, °F

Markers:
Enter a value and a name (up to 5 characters) for the
marker here. The presentation takes place in the live dis-
play and refers to the bar chart. To disable the marker,
select a marker value outside of the chart limits or the
current output limits.
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4.2.7 General Data

1| -| General Data | 07.05— 13:25

Date
Time
Tag

4.2.8 Measurement

1| - | Measurement | 07.056— 13:25

Meas. mode
Start Mode
Averaging

Reset averaging
Current outp. at stop

Date:
e Enter the current date

Time:
e Enter the current time

e Enter the name of the measuring point. The tag (max.
8 characters) is displayed in the header on the dis-

play.

Meas. Mode:
Select continuous or batch. In Batch mode, an average
value is calculated between start and stop. In Continuous
mode, a moving averaging is calculated depending on the
adjusted averaging number.

Start Mode:
The measurement device can be started or stopped via
external terminals (digital input) or via keyboard.

Averaging:
Enter the number of averaging processes. This number
indicates over how many measurements the concentra-
tion value is to be averaged (moving average). This is
true only for the measuring mode Continuous.

Reset Averaging:
Reset averaging (yes/no) This refers to Batch and Con-
tinuous.

Current output at stop:
Select "0/4 mA" or "Hold". The selection defines how the
current outputs behave with stopped measurement. This
is true only for the measuring mode Continuous.

MicroPolar Brix (++) LB 565
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4.2.9 Plausibility

1| - | Plausibility | 07.05— 13:25 Process Limits:
o Enter a permissible measuring range exceeding. If the
Procese Himits concentration exceeds the range, the concentration aver-
Pause Detection age is put on hold and an error message is displayed (er-
ror state). The process limits are independent of the cur-
rent output limits.

Phase Measure:
The phase is subject to a plausibility analysis. For more
information please see chapter 2.2.10 Phase Measure-
ment.

Pause Detection:

Can be enabled or disabled. Switching variable is the at-
tenuation; if the entered min. attenuation is not reached,
the evaluation unit switches to the pause mode:

e Current output drops to the lower current output limit

(0/4 mA)
e Message on display
e RUN LED is flashing

For details regarding the pause function see chapter
4.2.11 Pause Detection.
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4.2.10 Phase Measurement

1| - | Phase Measure | 07.05 — 13:25

Sigma max. 100
Phi/att ratio 6
Auto set OFF

Sigma max.:

Here you set the maximum sigma of the regression Phase
vs. Frequency.

During normal measurement operation, sigma lies be-
tween 0 and 100.

Default: Sigma = 100.

With Sigma = 0 the plausibility is turned off.

Phi/att ratio:

The correlation between Phase and Attenuation is another
plausibility criterion. Enter a fixed ratio value Phi/att. If
you do not know it, you have to record it once, see de-
scription below "Auto set". The exact procedure is de-
scribed in chapter 7.1.

Phi/att ratios, see chapter 5.3 Configuring Plausi-
bility.

Auto set

The automatic measurement Phi/att ratio is turned on
and off here. For more information about the function,
see chapter 7.1.

MicroPolar Brix (++) LB 565
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4.2.11 Pause Detection

1| - | Pause Detection | 07.05— 13:25

Enabledno
Attenuation min -15dB

Enabled:
The pause detection is turned on and off. Consider the
measuring conditions for using the pause detection; see
below.

Attenuation min:
Enter the minimum attenuation, when falling below that
value the measurement goes into pause mode.

Requirements and description:

The pause detection function is a software feature for
pause detection between two sequential discontinuous
crystallization processes. This is of interest because dur-
ing the cleaning phase, the sensor indicates the lower
current output value. The sensor should show the cur-
rent dry substance content (Brix content) after product
entry only after restart of a crystallization process.

Prerequisite: Phase calibration (corresponds to the default
setting).

For example: typical signal pattern of two crystallization
processes:

Current output [mA]

20

)

0/4 >

Pause

Required software setting:

On the menu SETUP | CONFIGURATION | PLAUSIBILITY,

enter the following values:

- Under PROCESS LIMITS:
Min. Conc. and Max. Conc.
Enter the process limits: £ 5%TS to the real process
limits. Example: real process limits 70-90% TS,
therefore enter 65 to 95% TS.

- Under PAUSE DETECTION:
The pause function can be enabled here.
Switching variable is the attenuation; if the entered
minimum attenuation is not reached, then the evalu-
ation unit switches to the pause mode.

Adjust these settings as necessary to the conditions for
"Quitting the pause mode", see below.

26
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Determination of minimum attenuation as a switching
variable:
For this, the attenuation process must be observed at the
end of a crystallization process, including cleaning phase.
You may use the datalog (see chapter 4.2.2 Diagnostic) if
you need any help.

For example, typical attenuation curve:

Attenuation [dB]

0 YA

N N

D2 ,
" Pause
D1 = smallest attenuation value in the product

D2 = attenuation value for an empty container
D (min) = switching value = average attenuation be-
tween D1 and D2

Typical values (beet sugar):
D1: -15to-10dB

D2: -25to -20 dB

D (min): -20 to -15 dB

Quitting the pause mode (switch to measurement

mode):
Two conditions have to be met before changing the
mode:
1. The attenuation has to be higher than the attenuation
threshold.

2. The recent concentration (Conc act.) has to be in the
following range:
Conc act. > min. process limit

Conc act. < min. process limit — A-factor:146

Min process limit: See menu PLAUSIBILITY.

A: Calibration coefficient of the phase.

Factor: From the adjustment, see chapter 4.2.14
Calibrate Conc (default = 1).
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4.2.12 Calibration

1| - | Calibration | 07.05— 13:25

System Adjust
Calibrate Conc
Calibrate Conc2
Advanced

n__u > |

4.2.13 System Adjust

1| - |System Adjust | 07.05—13:25

Adjust

Ref. values

Chart Phi

Chart Attenuation

A NI V| >

System Adjust:
System calibration is started here.
For details see chapter 4.2.13 System Adjust.

Calibrate Conc:
Opens the calibration menu of concentration 1.

Calibrate Conc2:
Opens the calibration menu of concentration 2.
The second concentration is displayed only if a second
concentration is selected in the menu | ADVANCED |
PROCESS TYPE |.

Advanced:
Here you set the tare values, the number of sweeps when
recording samples, the process type and the split value.
For more details see chapter 4.2.17 Advanced.

Adjust:
System adjustment is started. Phase and attenuation are
set to zero, and thus, for example, all cable parameters
are considered. This adjustment also forms the reference
for the measurement.
The system adjustment (= reference measurement) must
be carried out once.

Ref. values:
Upon completion of the reference measurement, the ref-
erence values for phase, attenuation, slope and Sigma
can be output.

Chart Phi:
Shows the phase versus the frequency.

Chart Atten.:
Shows the attenuation versus the frequency.

A system adjustment will not delete the datalog (see chapter
4.2.2 Diagnostic).
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4.2.14 Calibrate Concentration

1| - | Calibrate Conc | 07.05—13:25 Sampling:
Shows all measured samples and entered lab values.
Sampling
Calibration . .
Tuning Calibration:
Result Here
- you select the calibration parameters and the temper-
n V| > ature compensation
- the calibration coefficients are calculated automatical-
ly

- the calibration coefficients are displayed
For more information see chapter 4.2.18 Calibration.

Tuning:
Subsequent correction of the reading is possible by enter-
ing a factor and an offset.
Calculation is carried out according to the following for-
mula:

Eq. 4-1:
Corrected display = Display * Factor + Offset
View:

Presentation of calibration curve, display of correlation
and coefficients.
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4.2.15 Sample No.

1| 1/1 | Sample # 1| 07.056—13:25

Next sample

Active Yes
Measured value 65.50%
Lab value 0.00 %
Advanced

| < BEDE A VI V..

The header includes the following information (from left to
right):

e Product no.

e Current table position / Total number of entries

e Sample no. of current table position

e Date and time of sampling

Up to 30 sample entries are possible. The sample can be as-
signed to the lab value either via the sample no. or through
data/time. The sample no. is assigned on a continuous basis.
If a sample is deleted, the sample no. will not be assigned a
second time. Up to 999 sample numbers are available. Only
if all numbers have been assigned, you may assign a number
for the second time; you will be alerted accordingly by a
message on the display.

Next sample:
Continue with the next sample.

Active:
You can choose if this sample should be taken into ac-
count in the calibration.

Measured value:
Display of the measured values, calculated with the actu-
al coefficient.

Lab value:
Entry position for the lab value.

Advanced:
Switches to the next data page.

Delete:
Briefly push the softkey to delete the indicated sample
entry. Push this key for a longer time to delete all sample
entries.
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4.2.16 Sample Data (expanded)

Current In 1:
Editable display of the first compensation input.

1] 1/1 | Sample # 1| 07.05—13:25

Current In 1

Current In 2 .
BT100 Current In 2:

Phi (fm) Editable display of the second compensation input.
Attenuation
PT100:

/
|« | AV Editable display of the PT100 input.

Phi (fm):
Not editable display of the measured phase.

Attenuation:
Not editable display of the measured attenuation.

4.2.17 Advanced

Tare values:

7 |- Advanced | 07.05—= 13:25 Option to enter tare values for phase and attenuation.
Tare values The tare values are added to the phase and/or the atten-
Num. Cal. Sweeps 20 uation prior to calibration. The calculation is carried out

Process type Split Conc .
Split Value 75.00 % as follows:

Eq. 4-2 and 4-3

Phase = Phasemeas - Phi Tara
Attenuation = Attenuationmeas - Attenuation Tare

Number of Calibration Sweeps:
Freely adjustable number of sweeps over which a calibra-
tion point (in the course of automatic sample measure-
ment) will be averaged.

Process Type:
Select the operation mode:
e one concentration [1 measuring range]
e two concentrations [2 measuring ranges]
e split concentration [1 measuring range with switching
point (split value) for coefficient switchover].

Split Value:
Setting of the switching point on a value basis.
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4.2.18 Calibration

Calibration is performed using the following formula:
Eq. 4-4

Measured value = A - Phase + B - Attenuation + C
+ D:-PT100+ E-Inl + F:-In2

where:

Meas. value Concentration / Moisture / Dry mass / Density
Phase coefficient

Attenuation coefficient

Offset

Compensation coefficient for PT100 input
Compensation coefficient for current input 1
Compensation coefficient for current input 2

mMmoOw >

The coefficients can be entered manually or calculated auto-
matically from the entries of the sample table.

Start Calibr.
1| -| Calibration | 07.05—13:25 Starts the calibration using the parameters set and the
Start Calibr coefficients are calculated automatically from the entries

Cal. Base of the sample table.
Comp. input

Coefficients

Cal. Base
Selection of microwave signals, which are taken into ac-
count for the calibration. The following parameters can be
set:
e Phase
e Attenuation
e Phase and attenuation

Default: Phase

Comp. input
Here the analog inputs (PT100, current input 1 and 2) re-
quired for compensation can be selected. Depending on
the enabled analog inputs, the following options can be
selected:
e None

PT100

PT100 + In1

PT100 + Inl + In2

PT100 + In2

Inl

In2

Inl + In2
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4.2.19 Input / Output

1| - | Input/Output | 07.05—13:25

Current output
Current input
PT100

Digital Output
Digital Input

4.2.20 Current Output

1| -| Current Output | 07.05 —13:25

Current Out 1
Current Out 2

Coefficients:
Here all coefficients can be entered directly, e.g. start co-

efficient.

The automatically calculated coefficients are also stored
here. Coefficients that are not used are set to zero.

Current Output:
Both outputs can be adjusted, assigned and set up on the

selected level.

Current Input:
Activation level of current input, calibration and display of

the live current signal.

PT100:
Here you can enable and adjust a connected PT100. Dis-

play of the actual temperature signal.

Digital Output:
Allocation of relays 1 and 2 and test function.

Digital Input:
Status control and assignment of the digital inputs.

ﬂ IMPORTANT
If a measurement is running, enabling a current input
which is not used or not adjusted may cause an error.

MicroPolar Brix (++) LB 565
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4.2.21 Current Out 1

1|-| Current Out 1| 07.05—13:25

Assignment:
Assignment The following signals can be assigned to the current out-
4 mA ! put:
20 mA !
Test/Adjust ° None
Error current e Concentration
e Concentration 2 (if active)
A e Currentin 1 or 2 (if active)
e PT100 (if active)
4 mA:
Display value assigned to the 4 mA value.
20 mA:

Display value assigned to the 20 mA value.

NI
’@\ TIP
Current output 1 only 4 — 20mA possible

If the current output limit is exceeded, the measurement
switches to the warning state, see chapter 9.4 Device
States.

Test/Adjust:
Current test, calibration and display of live current.

n IMPORTANT
The measurement should be stopped for test function.

To check the current loop and possibly connected remote
displays, you can set a current between 4 and 20 mA via
the test function. If you quit the test function, the system
automatically switches back to the live current.

Error current:
If the measurement switches to the fault state, a fault
current is output via the current output; this can be set

here.

e 22mMA

e 3.5mA

e Hold

e Value (selectable)
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4.2.22 Current Out 2

1| -| Current Out 2| 07.05—13:25
Assignment None
0/4 mA 60.00
20 mA 95.00
Range 4-20 mA

Test/Adjust
Error current

i >

4.2.23 Current Input

1| -| Current Input | 07.05 —13:25

Current In 1
Current In 2

4.2.24 CurrentIn1i

1| -| Current Input 1| 07.05—13:25

Status
Range
0/4 mA

20 mA
Adjust
Live current

N >

All functions same as current output 1

N
’@\ TIP
Current output 2 can either be set to 0/4 or to 20 mA.

Range:
Change the current output
e 0—-20mMA
e 4-20mA

Current In 1:
When selected, change to the activation and calibration
menu.

Current In 2:
As described above.

Status:
Select yes/no to enable or disable the current input.

Range:
Change the current output
e 0-20mMA
. 4 — 20mA

0/4 mA:

Display value assigned to 0/4 mA value.

20 mA:
Display value assigned to the 20 mA value.

Adjust:
Follow the instructions on the display.

Live current:
Display of the live current signal.

MicroPolar Brix (++) LB 565
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4.2.25 CurrentIn 2

4.2.26 PT100

11-1 PT100 |07.05—13:25

Enabled
PT100 Adjust
PT100 Live

4.2.27 Digital Output

1| - | Digital Output | 07.05 —13:25

Relay 1
Relay 2
Test

Settings correspond to current input 1.

Enabled:
If a PT100 is connected, the input has to be enabled first.

n IMPORTANT
If a measurement is running, enabling a PT100 input
which is not used or not adjusted may cause an error.

PT100 Adjust:
You need a 100 Ohm and a 138.5 Ohm resistance. Follow
the instructions on the display.

PT100 Live:
Display of the live temperature.

Set and enabled same as input 1.

The meter has two relays. Relay 1 is linked with LED signal 1
and relay 2 with LED signal 2.

Relay 1:
Different functions can be assigned to relay 1:
° None
e Error
e Hold
e No product
e Alarm min
e Alarm max
Function Description
None Relay and LED function disabled
Error In case of error, relay and LED will be set.
Hold If Hold function is enabled, relay and LED
will be set.
No product If Pause detection is enabled, this will be
signaled via relay and LED.
Alarm min. The relay switches if the value falls below
the limit value to be set.
Alarm max. The relay switches if the value exceeds
the limit value to be set.
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4.2.28 Digital Input

1 | - | Digital Input | 07.05—13:25

Status

DI 1 function
DI 2 function
DI 3 function

Relay 2:
Same assignments possible as above.

Test:
The switching status of the relays can be set here and
checked at the respective terminals.

The meter has 3 digital inputs to which different functions
can be assigned.

Status:
Shows the status of the input circuit
e open/closed

DI 1 Function
The following functions can be assigned to DI 1:
° None
e Start (external start)

DI 2 Function
The following functions can be assigned to DI 2:
° None
e Hold (averaging is stopped)
e Product (external product selection)

DI 3 Function
Assignments for DI 3:
e None
e Sample (external control of sampling)
e Product (external product selection)

For external start function, the start function has to be set to
External in the Measurement menu window.

Hold means that averaging is stopped, but the measurement
continues to run.

Sample means that sampling is started by closing the con-
tact.

Product means that another product is selected by closing
the contact (product 1 to 4).
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~
P

NI

@: TIP

If you select a product for the first time (product 2 to 4),
all settings and contents of the current product will be
copied to the new product, including:

- Configuration data

- System adjust

- Calibration data (including sampling table)

- Input/Output definitions

To switch over all 4 products, DI 3 also has to be set to
product. Please take the terminal configuration from the ta-

4.2.29 Service

- | Service | 07.05— 13:25

Factory setting
General reset
Memory Tool
Data printout

ble below.
Terminals DI 2 DI 3
13/ 25 14 / 26
Product 1 open open
Product 2 closed open
Product 3 open closed
Product 4 closed closed

Factory setting and General reset:
See table on the next side.

Memory Tool:
Refers to the communication with the external memory
tool (optional accessory). Data transfer takes place via
the 9-pole SubD-connector on the bottom of the instru-
ment.

Save parameters: All instrument parameters for all
products will be saved to the memory tool.

Load parameters: All instrument parameters stored
on the memory tool will be loaded onto the evaluation
unit. All operating parameters in the evaluation unit
will be deleted.

Save datalog: The datalog will be saved to the
memory tool.

Save log: The start-up log will be saved to the
memory tool.

NOTICE The concentration average value is put on hold during communica-
tion with the memory tool. Thus, the measured value via current

output is also put on hold!
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Data printout:
All measured values are output for each measurement via
the serial data interfaces RS232 and RS485. The output
can be set as follows:
e None (disabled)
e Row (data transfer, see Hardware Manual, chapter
6.4)
e Table (microwave data for each frequency point)
e Row and table

"Row" is defaulted.

Factory setting General reset
Language selection unchanged unchanged
Access level unchanged default:
User mode
Measurement stopped stopped
Password unchanged default: PASS1
Product selection unchanged all products deleted
Error log not deleted deleted
Data log not deleted, default deleted, default set-
settings tings
System adjust not deleted deleted
Cable length unchanged default
Sampling not deleted deleted
TAG label default default
All parameters on menu: default default
Measurement
Plausibility
Marker
Units
Calibration coefficients default default
All settings for the analog default default
and digital inputs and out-
puts
Adjustment of the analog unchanged unchanged
inputs and outputs
Comment: affects only the cur- affects all products (P1
rent product to P4)

*Default: Default values, see chapter 10.1 Example Start-up Protocol
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4.3 Trend Display

1| -| Live Display | 07.05 — 13:25
N e Push the MMeJo]¥l button to enlarge the measurement value
Concentration av. which is surrounded by a frame.

43.20 %

Conc. av  [Conc. act 45 %)

ESCEISAMPLEJ A VIli700M

|| Conceniration av. | By pushing the H4®J8l\| button for a longer time, the enlarged
%, measurement value will be displayed as trend over the entire
display.
/_/ M The trend display corresponds to the contents of the datalog.
I = The datalog has to be enabled for the trend display.
NOTICE As long as the trend builds up, the measured value and/or the

current output are put on hold!
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Chapter 5. Configuration

Before doing any calibration work, you have to enable and
configure the required analog inputs and check and, if neces-
sary, correct the configuration parameters.

If the required inputs are not enabled, some menus are not
displayed and a proper configuration and calibration is not
possible under certain circumstances. The current outputs,
digital outputs can be enabled and configured after the cali-
bration.

The measuring system includes two separate floating current
outputs.

5.1 Configuration Setup

Starting from the main menu, got to the display shown on
the left via | SETUP |

1] -| Setup | 07.05— 13:25

Configuration

Calibration

R Gt > CONFIGURATION

Product
Change password

5.1.1 General Data

1| - | Configuration | 07.05 — 13:25

Measurement > G ENERAL DATA

Plausibility

Microwave
Units
Marker
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1|-| General Data | 07.05— 13:25 Select the respective entry, edit and store it.
Time 13:25 > DATE
Tag
1] -1 General Data | 07.05— 13:25 Push to delete the entry and then enter the new date.
Date Push to confirm and store the changed date.
07.05.2015 7
N /
“¥°TIP

The colon for the time input (e.g. 13:25) is invoked by
pushing the button [ . ].

5.1.2 Measurement

You have to check the settings on this display and adapt

them to the measurement conditions.
1| -| Measurement | 07.05— 13:25

Meas. Mode Continuous Averaging over 20 measurements is a good choice as a rule.
Start Mode Keypad

Averaging 20

Reset averaging no

Current outp. at stop

5.1.3 Plausibility

The process limits need to be adjusted. Allow exceeding of

the measuring by £ 5% absolute.

g;f;c;smf:gjre Example: The measuring range is 65-95% TS. Enter 60-
100% TS as process limit.

Pause Detection

1| - | Plausibility | 07.05— 13:25

The process limits are independent of the current output lim-
its.

For setup of the phase measurement, see chapter 5.3 Con-
figuring Plausibility .

The pause detection is disabled by default. Take the pause
detection into operation, when necessary, only when the
measuring system was put into operation without errors. Re-
fer to the description in chapter 4.2.11 Pause Detection.
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5.1.4 Microwave

1| - | Microwave | 07.05— 13:25

1| - | Cables| 07.056— 13:25

Ref. cable length 8.00 m
Signal cable length 8.00 m

5.1.5Units

1| - | Configuration | 07.05— 13:25

General Data
Measurement
Plausibility
Microwave
Units

Marker

1| - | Units | 07.05— 13:25

Conc 2 9
Currentin 1

Current input 2

Temp. PT100

- | Units | 07.06— 13:25
Conc.

None
Specific

% TS
° Bx

» CABLES

If the factory-set cable lengths do not match the actual geomet-
ry conditions, you have to correct the values.

Example: For a 4 m long HF quad cable, enter 8 m for the
reference and signal cable length. The input value corre-
sponds to twice the quad cable length.

Set the units to the desired dimension.

» UNITS

The units of the concentrations (conc 1 and 2) and those of the
enabled analog inputs can be selected.

» CONC/ CONC 2

Different units can be set for both concentrations.

MicroPolar Brix (++) LB 565
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1| - | Units | 07.05— 13:25

Conc % TS
Conc 2 %

Current input 1 °C

1] - | Units | 07.06— 13:25
Current in 1

None

SEeciﬁc

5.1.6 Marker

1| - | Configuration | 07.05 — 13:25

General Data
Measurement
Plausibility

Microwave

Units

AN V| >

» CURRENTIN 1

» °C

The temperature input can be set to °C, °F, none or specific.

You can set a marker comprising max. 5 characters which
identify the value set in the live display.

» MARKERS
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5.2 Start Calibration Coefficients

1| - | Calibrate Conc | 07.05 —13:25|

Sampling
Tuning
Result

1|-| Calibration | 07.05—13:25

Start Calibr.
Cal. Base PHI

Comp. input none

1| - | Coefficients | 07.056—13:25

Starting from the main menu, got to the display shown on
the left via:

ESC | SETUP | CALIBRATION | CALIBRATE CONC |

> CALIBRATION

» COEFFICIENTS

For the default setting, the concentration is calculated as fol-
lows:

Measured value = A * Phase + C Eq. 5-1

where:
A, C: Calibration coefficients

Check the coefficients A and C and correct them, if neces-
sary, as follows:

C = average measuring range value (concentration value)
A=0

All coefficients that are not needed are automatically set to
zero.

Note: With these calibration coefficients the concentration
average value and thus the current output is put on hold during
start-up.
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5.3 Configure Plausibility

1| - | Phase measure | 07.05— 13:25

Sigma max
Phi/att ratio
Auto set

100.00
6.00
OFF

Starting from the main menu, got to the display shown on
the left via:

| SETUP | CONFIGURATION | PLAUSIBILITY | PHASE MEAS-
URE |

The display on the left shows the default settings, which may
have to be entered.

During normal measurement operation, Sigma lies between
0 to 100. Therefore, Sigmamax = 100 is a good choice for
most applications. However, if you constantly get sigma val-
ues up to 300 during the measurement, you may increase
the limit up to 500. Higher sigma values than that usually in-
dicate a fault, such as continuous air bubbles which have to
be eliminated.

The Phi/att ratio is known for most applications. Depending
on your application, choose from the following table:

Application Phi/att ratio
Container probe in crystallization 6
Milk of lime measurement 13

Container probe in the juice segment, | -8
in pipelines and tanks

If you do not know the Phi/att ratio, you have to determine it
once. For this, you need the Auto setting, which otherwise
must always be set to OFF.

The exact procedure is described in chapter 7.1.
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Chapter 6. Calibration

6.1 System Adjust

1]-| LB 565 | 07.05— 13:25

Live Display

Diac!mostic
D

Access Level User Mode
Language English

i >

1|-| Setup | 07.05— 13:25

Configuration
Input / Output
Service

Product

Change password

A v/ =

1|-| Calibration | 07.05— 13:25

System Adjusi

Calibrate Conc
Advanced

N M =

1| - |System Adjust | 07.05—13:25

Ref. values
Chart Phi
Chart Attenuation

A NI V| >

Note: The measuring system should have reached normal ope-
rating temperature (approx. 45 min. warm-up).

The flow cell must be completely filled with product or the con-
tainer probe is completely surrounded by product.

Prerequisite: The steps described in chapter 5. Configuration ha-
ve been completed.

Starting from the main menu:

» SETUP

» CALIBRATION

» SYSTEM ADJUST

» ADJUST

MicroPolar Brix (++) LB 565
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1| - |System Adjust | 07.05—13:25

System adjustment now?

1| - |System Adjust | 07.05—13:25

Adjustment in process ...

1| - |System Adjust | 07.056—13:25

Adjusted!

Confirm

System adjustment is in process.

Push OK to confirm and push ] three times to return to the

main menu.

48

MicroPolar Brix (++) LB 565



BERTHOLD

TECHNOLOGTITES

Chapter 6. Calibration

6.2 Start-up of MicroPolar Brix ++

Figure 6-1:
Assembly of the
10 dB attenuator

System adjustment and calibration are carried out in just the
same way for Micro-Polar ++, as they are for the standard
system Micro-Polar Brix. However, please keep in mind that
the ++ unit requires a minimum attenuation of 40 dB over
the entire concentration range and during system adjust-
ment. When falling below, the measurement is not precise
anymore.

The total attenuation is calculated as follows:

dBtotal = dBadjust + dBive + 0.4 x signal cable length Eq. 6-2

where:

dBtotal: Total attenuation

dBadjustment Attenuation during system calibration
dBiive: Current attenuation in the measure-

ment mode
Signal cable length: e.g. 4 m HF-cable quad results in 8 m
signal cable length (to and from)

The evaluation unit monitors the entire attenuation automati-
cally and reports a falling below by an error message (error
no. 55).

Remedy when falling short of the attenuation:

If the required overall attenuation is not reached, you have
the option to install a 10 dB fixed attenuator into the trans-
mitting branch (see Fig. 6-1). The standard model MicroPo-
lar Brix should be used if the attenuation is clearly below the
required value.

N-attenuator 10dB
(ID-No. 20613)

HF-cable quad
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6.3 Sampling

| - | LB565 | 07.05— 13:25

Live Display
Diagnostic
0,
Access Level User Mode
Language English

1|-| Start/Stop | 07.05—13:25

Switch operating mode?

1| -] Live Display | 07.056— 13:25

Concentration av.

65.50 %

Conc. av. Conc. act. 64.35%

ESCHISAVPLER A Y §ZOOM

1| -| Live Display | 07.05— 13:25

Taking Sample #1

[

Conc act 64.35%

For temperature compensation, the product temperature
must be entered via one of the analog inputs and in addition
the corresponding input has to be enabled. If not, the prod-
uct temperature is not stored in the device during sampling.

If the measuring system is not yet in the measurement
mode, start the measurement now.

Push to start the measuring system.

Push ¥ to confirm the safety prompt and the device
switches to the measurement mode.

The display to the left appears if you push .

Note: Push the button to start measurement of the raw
data. At the same time, the laboratory sample has to be taken
and marked. The analysis may be performed later, provided the
product is not changed by this.

Sampling is in process......

Push the button to stop the sampling process any time.
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1| - | Live Display | 07.05 — 13:25

Save sample
no. 1?

Conc av. Conc act 64.35%

If the sampling process has been completed without any
problem, push the ¥ button to save the sample in the table
and the measurement continues.

The process previously described must be repeated for each ad-
ditional sample.

The moisture/concentration of the samples should be distributed
over the entire measuring range. For additional temperature
compensation, the temperature of the samples should be dis-
tributed over the entire temperature range.

The minimum number of samples required is dependent on the
selected calibration modes. If the sample size is too low, an er-
ror message is displayed after you have attempted to run a cali-
bration.

About six samples suffice for a rough calculation of the calibra-
tion coefficients, provided the concentration differs by at least
5%. At least 15 samples are required for fine calibration and
temperature compensation.
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6.3.1 Entering the Lab Values

1| -| Live Display | 07.05— 13:25

Push to go to the main menu. A measurement can be
Concentration av. stopped only in the main menu.

65.50 %

Conc. av. Conc. act. 64.35%

ESCHISAVPLEE AV BZOOM

1] - | LB565 | 07.05— 13:25

E’é""n’éi‘t’,-’é’y Push to stop the measuring system.

0,
Access Level User Mode
Language English

1|-| Start/Stop | 07.05—13:25

S G G Push to confirm the prompt and the measurement
switches to the STOP mode.

1| - | LB565 | 07.05— 13:25

Live Display
Diagnostic

0 » SETUP

Access Level User Mode
Language English

1]-| Setup | 07.05— 13:25

Configuration
> CALIBRATION
Input / Output
Service
Product
Change password

A NI V| >

1|-| Calibration | 07.05— 13:25

Calibrate Conc > CALIBRATE CONC

Advanced

(A B V| >
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1| -| Calibrate Conc | 07.05 —13:25

> SAMPLING

Calibration
Tuning
Result

1] 1/1 | Sample # 1| 07.05—13:25

Next sample
Active Yes

Measured value 65.50% > LAB VALUE
Lab value 0.00 %

Advanced

DELEEE A VI |

1| 1/1| Sample # 1| 07.05—13:25
Lab Value

Delete default value with BJ&ll and enter new value and con-

firm with .

0.00| %

1] 1/1 | Sample # 1| 07.05—13:25

Active Yes

Measured value 65.50% > NEXT SAMPLE

Lab value 72.40 %

Advanced

and repeat the step described above with the next sample.

DELEEA VIR V|

After you have entered the last sample, push the [JCl] button to
return to the calibration menu. (Short push — one page, longer

push of the button — you get back to the Calibration menu im-
mediately)

6.4 Calibration

Proceed as described in chapter 7.4.
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Chapter 7. Calibration and Advanced

7.1 Plausibility | Configuring Phi/Att Ratio

Starting from the main menu, got to the display shown on
the left via | SETUP | CONFIGURATION | PLAUSIBILITY |
PHASE MEASURE |

1] - | Phase measure | 07.05— 13:25 Check or correct corresponding to the settings shown on the

Sigma max 100.00 left.
Phi/att ratio

Auto set

» PHI/ATT RATIO

If you know the ratio value, enter it here; go to chapter 7.1.1
Phi/att Ratio.

1| - | Phase measure | 07.05— 13:25

Delete default value with and enter new value and con-

Phi/att ratio . .
firm with .

7.1.1Phi/att Ratio

If you do not know the ratio value, proceed as follows:

1. Perform a process recording, see chapter 7.1.2 Process
Recording. A prerequisite is that the process covers the
entire concentration range during the recording.

2. If the process recording is currently not possible or if the
concentration range is small anyway (< £ 5%), then en-
ter Phi/att = 1 as start value.

Subsequent adjustment of the process recording is possible.
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7.1.2Process Recording

1| - | Plausibility | 07.05— 13:25

Process limits

Phase Measure

Pause Detection

AN V| >

1| Phase Measure | 07.05 —13:25

Sigma max. 100.00
Phi/att ratio 6.00

Auto set OFF

Prerequisite:
The steps described in chapters
5. Configuration
6.1 System Calibration
have been completed.

The process recording is used to determine the ratio of phase
and attenuation (Phi/att), a parameter of the plausibility
analysis for correct determination of the phase.

If you already know the ratio from other measurements, you
may enter it directly on the PLAUSIBILITY menu (see chapter
4.2.10 Phase Measurement); in this case, that process need
not be recorded.

n IMPORTANT

The measurement takes place automatically; you only have
to start and stop it again. During measurement, please keep
in mind:

- Do not stop the measurement

- Do not change the concentration erratically (max. 1 %).

- Cover the entire measuring range, if possible

Starting from the main menu, go to the display shown on the
left via:

| SETUP | CONFIGURATION | PLAUSIBILITY | PHASE MEAS-
URE |

» PHASE MEASUREMENT

» AUTO SET

56

MicroPolar Brix (++) LB 565




BERTHOLD

TECHNOLOGTITES

Chapter 7. Calibration and Advanced

1| Phase Measure | 07.05 —13:25
Auto set

1| Phase Measure | 07.05 —13:25

Sigma max. 100.00
Phi/att ratio 5.32

Pause recording:

You have the option to pause recording by turning the re-
cording off. The recording is paused and starts again only af-
ter it is turned on again.

Start new recording:

Prerequisite: Recording is turned off. Stop and start the
measurement before you start a new recording. The result of
older recordings will be deleted.

Stop recording:
After recording, simply turn off the automatic recording; the
recorded Phi/att is stored automatically.

Carry out sampling while the process recording is running.

Do not forget to enable the process recording again as described
above!
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7.2 Adjusting the Calibration
A correction factor and an offset may be entered later to ob-
tain a subsequent adjustment of the calibration (fine tuning).
Below please find an example for an offset adjustment.

The display to the left appears if you push Q.

1| Live Display | 07.05— 13:25 The display reading is now compared with the analysis value
Conentra of the lab sample. The difference has to be entered as offset
oncentration av. with the correct algebraic sign.
65.50 %
Calculation:
Conc. av. Conc. act. 64.35%
Analysis value — Display = Offset Eq. 7-1

ESCRISAVPLER AV Z00M

Push to return to the main menu.

1]-| LB 565 | 07.05— 13:25

Live Display
Diagnostic » SETUP

0,
Access Level User Mode
Language English

STOPIE A I V/ =

1|-| Setup | 07.05— 13:25

Configuration
Calibration
Input / Output » CALIBRATION

Service
Product
Change password

M >

1| -| Calibration | 07.05— 13:25

System Adjust
> CALIBRATE CONC

Advanced
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1| Calibrate Conc | 07.05 —13:25

Sampling

B > TUNING

Result

1]-| Tuning | 07.056—13:25

Factor 1.00000

> OFFSET

Calculation formulas see chapter 4.2.14 Calibrate Concentra-
tion.

1| - | Calibration | 07.05—13:25

Offset
Enter the calculated offset value, confirm with button and

push the Home button & four times to return to the main

menu.
1] - | LB565 | 07.05— 13:25
Select
Diagnostic
Setup
Access Level User Mode > LIVE DISPLAY
Language English
n vi > to get back to the display.
1| -| Live Display | 07.056 — 13:25
Concentration av.
75.50 % The reading value should now correspond to the actual value.

Conc. av. Conc. act. 64.35%

e SEE WSA el
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7.3 Output of the Start-up Protocol

Starting from the main menu, go to the display on the left by
1] - | Diagnostic | 07.05— 13:25 selecting | DIAGNOSTIC |

Datal
] > PRINT SETUP

Info

Print Setup

1| - | Print Setup | 07.05 —13:25

Push to print the setup via RS232 and RS485. Push to
Print setup now? go back one page without printout.

The start-up protocol includes all parameters, system adjust-
ment data, calibration data and entries in the sample table.

For further information on the start-up protocol see chapter
10. Start-up Protocol
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7.4 Calibration

There are several setup options for calibration; for details see
chapter 4.2.18 Calibration. Furthermore, the default settings
are displayed, which, as a rule, are the best choice.

Prerequisite:

The steps described in chapters
5. Configuration
6.2 System Calibration
6.3 Sampling

have been completed.

7.4.1 Calibration with One Concentration

Starting from the main menu, go to the display shown on the
1| Calibrate Conc | 07.05—13:25 left via:

U | SETUP | CALIBRATION | CALIBRATE CONC |

Tuning » CALIBRATION
Result

A v/ =

1| - | Calibration | 07.05—13:25

Start Calibr. » CAL. BASE

Comp. input
Coefficients

A v =

1| - | Calibration | 07.05—13:25
Cal. Base

» PHASE (Phase measurement)

Attenuation
Both

Standard for all applications: Phase
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1| -| Calibration | 07.05— 13:25

Start Calibr.
Cal. Base PHI

Coefficients

1| -| Calibration | 07.05— 13:25

Start Calibr.

Cal. Base PHI
Cal. Order

Comp. input none
Coefficients

1|-| Calibration | 07.05—13:25

Calibrate Now?

B X |

1|-| Calibration | 07.05—13:25

Calibrated!

» COMPENSATION

Here you can select the analog inputs (PT100, current input 1
and 2) required for compensation. You can select:

None

PT100

PT100 + In1

PT100 + Inl + In2

PT100 + In2

Inl

Inl + In2

In2

Select "None" if no temperature compensation is required.

» START CALIBRATION

Push to start the calibration; push to go back one
page without calibration.

takes over the calibration and changes to the next dis-
play.

When calculating the new coefficient set, the Factor will be
reset to 1 and the Offset to 0.

62

MicroPolar Brix (++) LB 565




BERTHOLD

TECHNOLOGTITES

Chapter 7. Calibration and Advanced

|-| Calibration | 07.05—13:25

1|-| Calibration | 07.05—13:25
Correlation Lab/Meas value

0.998726

1|-| Calibration |07.05—13:25

Calibration

OK?

The graph on the left shows the measured value versus the
lab value.

Output of the correlation between measured value and lab
value.

As soon as you confirm this prompt, the calibration display
appears again; from there you get back to the main menu by
pushing four times.
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7.4.2 Calibration with Two Concentrations

Calibration for two concentrations starts by changing the
process type as described below.

Starting from the main menu, go to the display shown on the
11 -| Calibration | 07.05— 13:25 left via | SETUP | CALIBRATION |

System Adjust
Calibrate Conc
Advanced

» ADVANCED

1 | -| Advanced | 07.05— 13:25

Tare values

Num. Cal. Sweeps 20
> PROCESS TYPE

1 | - | Advanced | 07.05— 13:25

Process type > 2 CONC
1 Conc

Split Conc Push to accept the selected process type and push [

once to go to the display depicted below.

1|-| Calibration | 07.05— 13:25

> CALIBRATE CONC (corresponding to concentration 1)

Calibrate Conc2
Advanced

1| - |Calibrate Conc1|07.05—13:25

» SAMPLING
Calibration
Tuning
Result
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There is only one sample table for both calibrations.

The lab values have to be entered for all samples used for cali-
bration of concentration 1. All other samples have to be disabled
(Active.... Yes/No).

1| 1/4| Sample # 1| 07.05—13:25

Next sample

Active Yes » LAB VALUE
Measured value 65.50%

Lab value 0.00 %

Advanced

DELEEE A VI V|

111/4) Sample # 1] 07.05— 13:25

Lab Value .
Delete default value with BJ&ll and enter new value and con-

60.40 | firm with .

1| 1/4| Sample # 1| 07.05—13:25

Active Yes
Measured value  65.50 %
Lab value 60.40 %
Advanced

DECHENA VI V|

» NEXT SAMPLE

Continue with next sample

1| 2/4 | Sample # 2| 07.05—13:25
> ACTIVE

Next sample

Measured value 74.35 %
Lab value 67.80 %
Advanced

DECHNA VI V|

Disable sample

1| 2/4| Sample # 2| 07.05— 13:25
Active

> NO
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1| 2/4 | Sample # 2| 07.05—13:25

Next sample

Active No
Measured value 74.35 %
Lab value 67.80 %
Advanced

DELEEE A VI V|

1| - |Calibrate Conc1|07.05 —13:25

Sampling
Tuning
Result

N u >

1| -| Calibration | 07.05— 13:25

Start Calibr.

Cal. Base PHI
Comp. input none
Coefficients

1|-| Calibration | 07.05—13:25

Calibrate Now?

1| - | Calibration. | 07.05—13:25

Calibrated!

Make sure that all samples have been processed and only those
samples are active which are relevant for this calibration.

Push I to go to the Calibration page.

» START CALIBRATION

Push to start the calibration; push to go back one

page without calibration.

takes over the calibration and changes to the next dis-

play.
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1| -| Calibration | 07.05— 13:25

Start Calibr.

Cal. Base PHI
Comp. input None
Coefficients

1| - | Calibration | 07.05 — 13:25

System Adjust
Calibrate Conc

Calibrate Conc2

Advanced

N >

1| - |Calibrate Conc2|07.05—13:25

Calibration

Tuning
View

Push ] twice to return two pages.

» CALIBRATE CONC 2

Repeat the steps as described above for concentration 2; all
samples have to be enabled again in the sample table. Now you
have to disable all samples which are not used for concentration
2.

» SAMPLING
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7.4.3 Calibration with Split Value

With this type of calibration, two characteristic curves (con-
centrations) are combined in one measuring range; their
point of intersection defines the split value.

Conc 1 for the lower and conc 2 for the upper measuring
range can be output only together via current output.

1|-| Calibration | 07.05— 13:25

System Adjust > ADVANCED
Calibrate Conc
Advanced

1 |-| Advanced | 07.05— 13:25

Tare values > PROCESS TYPE

Num. Cal. Sweeps 20
>

1 | -| Advanced | 07.05— 13:25
Process type

1 Conc » SPLIT CONC
2 Conc

Split Conc

EsCEEMl > A VI V|

Push the button to accept the selected process type and
push ] once to go to the display depicted below.

The displayed split value has been set by the manufacturer,
1 | -| Advanced | 07.05— 13:25 but has to be adapted to the respective application.

Tare values

Num. Cal. Sweeps 20
PmceSSt pe _Split Conc The sample measurement should be selected such that the last

Split Value 75.00 % S ) :

sample of the lower concentration is fairly close to the first sam-
ple measurement of the upper concentration. Ideally, the last
sample of the initial concentration is the first sample of the final
concentration.
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1| - | Live Display | 07.05— 13:25

Concentration av.

65.50 %

Conc. av. Conc. act. 64.35%

ESCHISAMPLEE AV §ZOOM

1 | - | Advanced | 07.05— 13:25

Tare values
Num. Cal. Sweeps 20

Process type Split Conc
Split Value 75.00 %

1 | - | Advanced | 07.05— 13:25

Split Value

75.00 |

Sample measurements are carried out continuously over the en-
tire measuring range with the display depicted to the left. See
chapter 6.3.2 Sampling

After completion of sampling, the individual samples will be
enabled or disabled during input of the laboratory values,
relative to the set split values. All samples smaller or equal
to the split value will be assigned to the lower concentration
range and all samples above to the upper concentration
range.

The assignment of the samples is carried out automatically,
for example, by setting the split value or by entering the lab
values have been entered (e.g. after re-sampling). The as-
signment depends on the split value and the lab value.

ﬂ IMPORTANT

The split value entry allows you to enable samples that have
been disabled earlier through automatic assignment! In these
cases, disabled samples should better be deleted or disabled
again after a split value entry!

The split value to be set must correspond to the point of inter-
section of both calibration curves. This will be corrected auto-
matically after the calibration (within certain limits).

» SPLIT VALUE

Enter the split value and confirm with .

Push ] to go to the Calibration page.
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1| -| Calibration | 07.05— 13:25

System Adjust
> CALIBRATE CONC

Calibrate Conc2
Advanced

A v/ =

1| - |Calibrate Conc2|07.05—13:25

> CALIBRATION

alibration

Tuning

Result The lower concentration is now calibrated. Then select
CONC2 and repeat the calibration process.

Go back to the main menu and start the measurement.

7.5 Typical Calibration Coefficients/Start Values
C: Concentration value at system calibration

For applications with container probe and without
temperature compensation

A: -0.19 for the determination of the concentration or
dry matter content (Brix content)
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Chapter 8. Password

The measuring system can be protected against unauthorized
access by passwords.

The access levels are as follows.

Read only
The measuring system cannot be started and stopped. You
can only switch from the live display to Diagnostic and to Ac-
cess Level.

User mode
The user mode is the default mode and provides access to all
user-relevant parameters.

Service
The service level is reserved to service personnel.

You have to enter a password to change from Read only to
User Mode.
At the time of delivery, this password is

PASS1

The password can be changed in the menu | SETUP |
CHANGE PASSWORD |.
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8.1 Password Forgotten

The device is in the "Read only" mode and the user has for-
gotten the password. Please proceed as follows to carry out a
"Reset" of the user level:

Turn off device.

Turn on device; as soon as all 5 LEDs light up when powering
up, press 0 (zero) and keep it depressed for 8 seconds.
Device powers up in the "User Mode". You can now enter a
new password.

n IMPORTANT

Check your process before turning off the device. The current
outputs drop to 0 mA.

72
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Chapter 9. Error Lists and Device States

The LEDs indicate the device status. Once the errors have been
corrected, the measurement returns to the state before the er-

ror occurred. An acknowledgment is not required.

9.1 Power failures

Code | Error

Probable cause /
correction

10 24V power fail

Please contact the
Berthold Technologies
Service.

11 9V power fail

Please contact the
Berthold Technologies
Service.

12 5V power fail

Please contact the
Berthold Technologies
Service.

13 3V power fail

Please contact the
Berthold Technologies
Service.

14 Battery fail

Battery power is low, re-
place immediately,

see Hardware Manual, chap-
ter 5.4

9.2 Temperature errors

Code | Error

Probable cause /
correction

20 Attention: Ambient
temperature too high!

Check operating tempera-
ture of the evaluation
unit, permissible range:
-20 to 50° C or 45° C

21 RF temperature out of
range

Check operating tempera-
ture of the evaluation
unit, permissible range:
-20 to 50° C or 45° C
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9.3 Hardware errors

Code | Error Probable cause /

correction
30 Program memory Please contact the
corrupted Berthold Technologies
Service.
31 Data memory Please contact the
corrupted Berthold Technologies
Service.
32 Parameter memory Compatibility check after
corrupted software download: A

general reset must be
carried out.

33 I12C-bus communica- Please contact the
tion Berthold Technologies
Service.
34 DAC update failure Please contact the
Berthold Technologies
Service.
35 LCD contrast Please contact the
Berthold Technologies
Service.
36 LCD controller Please contact the
Berthold Technologies
Service.
37 Keypad error Please contact the
Berthold Technologies
Service.
38 RF communication Please contact the
error Berthold Technologies
Service.
39 RF hardware failure Faulty cable connection

between the motherboard
and HF unit. Check con-
nector on the mother-
board.

Caution! First, disconnect
the evaluation unit from
the power supply!

40 I/O communication Please contact the

error Berthold Technologies
Service.

41 I/O module error Please contact the
Berthold Technologies
Service.

42 RF Board startup error | Please contact the
Berthold Technologies
Service.
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9.4

9.5

Sensor errors

Probable cause /

Code | Error .
correction
50 Phase variance too The measured phase ex-
high ceeds the allowed Sigma
limit.
53 No product The evaluation unit is in
the Offline state
(no product present).
54 No system adjustment | The system calibration
available has not yet been carried
out.
55 Insertion loss under- See Software Manual,

run

chapter 8

Analog input range errors

Probable cause /

Code | Error correction
60 Current input 1 out of | The enabled current input
range has not yet been calibrat-
ed or is not occupied.
61 Current input 2 out of | The enabled current input
range has not yet been calibrat-
ed or is not occupied.
62 Pt100 temperature out | The enabled PT100 input

of range

has not yet been calibrat-
ed or is not yet occupied.
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9.6 Measurement range errors
Code | Error Probabl_e cause /
correction
70 Concentration out of The concentration is out-
range side the process limits.
71 Concentration 2 out of | Concentration 2 is outside
range the process limits.
72 Loading value 1 below | Below the minimum load
the limit for concentration 1
73 Loading value 2 below | Below the minimum load
the limit for concentration 1
74 Loading comp. disa- Current input is outside
bled. Cur. Input upper | the range.
& lower value invalid
75 Sync. time too long Review settings for syn-
chronization, see chapter
7.3 in Hardware Manual.
76 Synchronization: Review settings for syn-
speed out of range chronization, see chapter
7.3 in Hardware Manual.
77 Waiting for sync. value | The measurement has not
yet been synchronized,
please wait.
9.7 Auxiliary measurement errors
Code | Error Probabl_e cause /
correction
78 Mass flow 1 calc. disa- | Please contact the
bled. Product speed Berthold Technologies
invalid Service.
79 Mass flow 1 calc. disa- | Please contact the
bled. Density invalid Berthold Technologies
Service.
80 Mass flow 2 calc. disa- | Please contact the
bled. Product speed Berthold Technologies
invalid Service.
81 Mass flow 2 calc. disa- | Please contact the
bled. Density invalid Berthold Technologies
Service.
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9.8 Analog output range errors

Code | Error Probabl_e cause /
correction
90 Current output 1 out The concentration calcu-
of range lated on the basis of the
current is outside the cur-
rent range
91 Current output 2 out The concentration calcu-
of range lated on the basis of the
current is outside the cur-
rent range

9.9 Watchdog error

Code | Error Probabl_e cause /
correction

92 Watchdog Please contact the
Berthold Technologies
Service.

9.10 System errors

Code | Error Probable cause /
correction

120 | No time / date setting | Please enter the date and
the time.

9.11 Density errors

Code | Error Probabl_e cause /
correction
150 Density calc.: Radio- Check the measured value
metric MPUA out of of the radiometric MPUA
range
151 Density calc.: Height Check the measured value
signal out of range of the layer thickness
sensor
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9.12 Input Error

Error Probable Cause

Value too large | Input value is too large

Value too small | Input value is too small

Table is empty | Sampling has been selected without
previous sample measurement

Chart data The measuring system has determined

faulty faulty chart data during calibration.

No chart data The calculated chart data have been de-

available leted or calibration has not been com-
pleted.

Sampling full You have tried to measure more than 30
samples.
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9.13 Device States

Error state:

This state occurs also in error codes 50 to 56, 60 to 62 and
70 to 71 (see table above). The evaluation units behave as
follows:

LEDs: RUN flashes, ERROR on, signal 1 and 2
depending on the configuration.

Current outputs: Error current

Display: Error message with error code

Warning state:
This state occurs also in error codes 14, 21, 90 and 91 (see
table above). The evaluation units behave as follows:

LEDs: RUN flashes, ERROR off, signal 1 and 2
no connection.

Current outputs: live

Display: Error message with error code

Hold state:

Measurement stopped via digital input. The evaluation units
behave as follows:

The averaged concentration value is frozen. The measure-
ment continues, however, so that a measurement error can
cause the fault condition also from the hold state.

LEDs: RUN flashes, ERROR off, signal 1 and 2
depending on the configuration.

Current outputs: frozen

Display: No display message

Pause state:
The evaluation unit is in the pause mode, no product is pre-
sent. The evaluation units behave as follows:

LEDs: RUN flashes, ERROR off, signal 1 and 2
depending on the configuration.
Current outputs: lower current output value 0/4 mA
Display: Error message with code no. 053 spec-
ification
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Chapter 10. Start-up Protocol

The log can be output via RS232 and RS485. The printout
takes place on the menu | DIAGNOSTIC | PRINT SETUP |.

The serial interfaces RS232 and RS485 have the following
port settings:
Data transfer rate 38400 Bd, 8 data bits, no parity, 1 stop bit

The log is saved to a TXT file using a terminal program. To
view the log (e.g. in Excel®), the following data format must
be considered.

Separator: Tabulator
Decimal separator:
Thousand separator

The following code list helps you to interpret the start-up
protocol, see example in chapter 10.1.

Parameter Code | Information

no.
Log type Log type:

0 Disabled

1 Single

2 Continuous

3 Stop on error
Log time Log time:

0 15 mins

1 1 hour

2 4 hours

3 8 hours

4 1 day

5 3 days
Measuring Meas. Mode:
mode 0 Continuous

1 Batch
Start mode Start mode (Start/Stop):

0 Keyboard

1 Extern

MicroPolar Brix (++) LB 565 81



Chapter 10. Start-up Protocol

BERTHOLD

TECHNOLOGTITES

Parameter Code | Information

no.
Calibration Exp. cal. input selection:
input 0 None
selection 1 Input 1

2 Input 1 + Input 2

3 Input 1 + PT100

4 Input 1 + Input 2 + PT100

5 Input 2

6 Input 2 + PT100

7 PT100
Calibration Calibration base:
variable 0 Phase

1 Attenuation

2 Phase and attenuation
Measure Process type:
configuration | 0O 1 concentration

1 2 concentrations

2 Split concentration
AQO Assign Assignment of current output:
Code 0 None

1 Concentration

2 Concentration 2

3 Current In 1

4 Current In 2

5 PT100
AO Alarm Error current for current output:
select code 0 22 mA

1 3.5 mA

2 Hold

3 Value
Range Measuring range for current output:
selection 0 0...20 mA

. 4..20 mA
Compensation Compensation input:
input 0 None

1 Current In 1

2 Current In 2

3 PT100
Al Range Measuring range for current input:
selection 0 0...20 mA

1

4..20mA
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Parameter

Code

Information

Al Enabled[2]

State current in 2

DO Function

OOANWNRO

Function of digital outputs:
None

Error

Hold

No product

Alarm min.

Alarm max.

DO Assign-
ment

ANWN~KO

Digital output: the min./max. alarm
is assigned to the following:
Concentration

Concentration 2

Current In 1

Current In 2

PT100

DI Function
selection

AWN~KRO

Function of digital inputs:
None

Start/Stop

Hold

Sampling

Product selection

Printout mode

WN~O

Form of data printout:
None

Line

Table

Line + Table

Access level

N R~RO

Access level:
Read only
User mode
Service

Language

~

Language selection
English

German

French

MicroPolar Brix (++) LB 565
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10.1 Example of Start-up Protocol

Menu: Start of Setup: Start-up Protocol Interpretation:
(* Only relevant for service)
Product Entry Product1 Product2 Prod.3 Prod.4
Data log Log type : 0 Log type: see code list
Log time: 2 Log time: see code list
Number of errors : 0 Number of entries in the error log
NTC temperature : 453 °C *
max. NTC temperature : 46.7 °C *
9V power supply : 8.94V *
Info Tag: - Tag
Device type : LB 565 Device type
Unique device ID number : 761
Serial number : 4294967000
Final assembly number : 000-000
Software version : 2.00
Software release date : 15.01.2016 Software revision date
Actual date : 25.02.2016 Date of logging
Actual time : 15:01 Time of logging
Measurement | Measuring mode : 0 Measuring mode: see code list
Start mode : 0 Start mode: see code list
Filter damping value[2] : 20 Averaging
Filter damping value[3] : 20 Averaging at sampling
Reset average : FALSE Reset Averaging: Yes/No
Plausibility Lower limit : 50 Min. process limit:
Upper limit : 100 Max. process limit
Raw data average value : 1 *
Max. phase sigma : 100 Sigma max.
Correlation Phi/Att : 6 Ratio phase/attenuation
Auto-set mode : FALSE Auto set On/Off
Pause detection : FALSE Pause Detection: On/Off
Minimum attenuation : -15dB Limit for the pause
Microwave Ref. cable length : 8.00 m Reference cable length
Meas. cable length : 8.00m Signal cable length
Wave band selection : 1 *
Start frequency : 2 *
Frequency step : 1 *
Nbr of freq. points : 5 *
Marker Marker name : Mark1 Marker name for concentration
Marker value : 75.00 % Marker value for concentration
Marker name[2] : Mark2 Marker name for concentration 2
Marker value[2] : 75.00 % Marker value for concentration 2
System
adjust Nbr of sweeps for reference : 1 *
EVU type HF amplifier mode : 0 *
Minimal insertion loss : 40.00 dB *
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Calibrate

Conc Calibration input selection : 0 Exp. Cal. input selection: see code list
Calibration variable : 0 Calibration basis: see code list
Phase coefficients : -0.19 Phase coefficient A
Attenuation coefficients : 0 Attenuation Coefficient B
Constant coefficient : 75 Constant C
d coefficient 0 Comp-coefficient for PT100 input
e coefficient 0 Comp-coefficient for current input 1
f coefficient 0 Comp-coefficient for current input 2
Adjust factor : 1 Factor
Adjust offset : 0 Offset

Plausibility

for Lower limit : 50.00 % Min. process limit:

concen-

tration 2 Upper limit : 100.00 % Max. process limit

gigirgte Calibration input selection : 0 Exp. Cal. input selection: see code list
Calibration variable : 0 Calibration basis: see code list
Phase coefficients : -0.19 Phase coefficient A
Attenuation coefficients : 0 Attenuation Coefficient B
Constant coefficient : 75 Constant C
d coefficient 0 Comp-coefficient for PT100 input
e coefficient 0 Comp-coefficient for current input 1
f coefficient 0 Comp-coefficient for current input 2
Adjust factor : 1 Factor
Adjust offset : 0 Offset

Advanced | Tare Phase (°/GHz) : 0.00 °/GHz
Tare Attenuation (dB) : 0.00 dB
Measure configuration : 0 Process type: see code list
Range split value : 75 Split value

oCL:JtZEm AO Assign code : 0 Assignment: see code list
AO Upper range value : 95 Upper value
AO Lower range value : 60 Lower limit
AO Alarm select code : 2 Error current: see code list
AQ Error current value : 22.00 mA Error current value

ocﬁtgs?tz AO Assign code[2] : 0 Assignment: see code list
AO Upper range value[2] : 95 Upper value
AO Lower range value[2] : 60 Lower limit
Range selection[2] : 1 Range
AO Alarm select code[2] : 2 Error current: see code list
AOQ Error current value[2] : 22.00 mA Error current value
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Current

input 1 Al Enabled : 0 Disabled: 0 Enabled: 1
Al Range selection : 0 Range: see code list
Al Upper range value : 100 Upper value
Al Lower range value : 0 Lower limit
Analog input filter constant : 1 *
I‘f]:[jtegt Al Enabled[2] : 0 Disabled: 0 Enabled: 1
Al Range selection[2] : 0 Range: see code list
Al Upper range value[2] : 100 Upper value
Al Lower range value[2] : 0 Lower limit
Analog input filter constant[2] : 1 *
E&?O Al Enabled]3] : 0 Disabled: 0 Enabled: 1
Relay 1 DO Function : 1 Function: see code list
DO Assignment : 0 Assignment: see code list
DO Threshold : 0.00% *
DO Hysteresis : 5.00% *
Relay 2 DO Function[2] : 2 Function: see code list
DO Assignment[2] : 0 Assignment: see code list
DO Threshold[2] : 0.00% *
DO Hysteresis[2] : 5.00% *
ﬁ]ig:}fl DI Function selection : 0 Function digital input 1: see code list
DI Function selection[2] : 0 Function digital input 2: see code list
DI Function selection[3] : 0 Function digital input 3: see code list
Printout mode : 1 Data output: see code list
Access level : 2 Access level: see code list
Language : 1 Language: see code list
End of Setup End
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Start of Reference Data

System adjustment data:

Correlation factor between
lab and meas values:

End of Sample Data

Do not use following data!

Product 1:
Mean Atten.: 46.8509 dB
Phase at fm: 42.6285 deg/GHz
Phase slope: 380,984 deg/GHz
Phase sigma: 0.24575
Transformed

Frequency[GHz] Phase[Deg]  Phase[Deg] Atten.[dB]

242 35.64 35.64 21.98

2.43 361.81 361.81 21.95

2.44 689.04 689.04 22.07

2.45 1014.44 1014.44 22.36

2.46 1339.01 1339.01 22.37
Start of Sample Data: Sampling:
Product 1: Sample Data for Concentration 1:

Temp. Phi.

Sample: Active: Con.(%): Lab.(%): AIN1: AIN2: (°C): (°/GHz): Att.(dB):
1]17.08 - 12:37 TRUE 85 40 0 0 -0.35 0.02
2|17.08 - 12:37 TRUE 80 35 0 0 30.33 5.08
3]17.08 - 12:45 TRUE 70 25 0 0 59.02 18.98
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