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Successful Test of New Turbidity System
In Beer Filfrafion

The new turbidity measurement system from METTLER TOLEDO incorpo-
rating the dual angle sensor InPro 8600 was able to fully meet all per-
formance criteria set by a large international brewery chain, providing

precise and verifiable results throughout the entire test phase.

Critical turbidity measurement
during filtration

Turbidity measurement in breweries is
commonplace. However, the requirements
and importance attached to such meas-
urement in beer during filtration are ex-
ceptionally high, playing a decisive role in
controlling the quality and shelf life of the
final product. All large breweries today
perform online turbidity measurement
upstream of the filling line. However, the
market offers very little high-quality
equipment able to meet the required per-
formance level, and that over an extended
period of time. High-quality is understood
to describe a sensor that is able to fulfill
all hygiene regulations, provides highly
accurate measurement results, is easy to
install, of rugged construction, and — not
least — incorporates comprehensive diag-

nostic features to supervise the quality of
the measurement.

The new INGOLD turbidity
measurement system

Mettler-Toledo Ingold has developed a new
generation of turbidity measurement sys-
tems for hygienic applications, focused on
the highly-accurate measurement of
undissolved particles at the low-end con-
centration range (0 to 100 EBC). The most
up-to-date technical techniques and de-
signs were developed, tested and elaborat-
ed, an important requisite for a product
destined for success. The striking result is
a combination of forward and sideward
scattered light technology using two light
detectors, one with an angle of 25°, the
other of 90°. As need may be, a transmit-
ter can be dispensed with. In such case,
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sensor recognition and configuration are
carried out wireless via Bluetooth. This
provides savings both in investment and
installation costs, without any loss of

functionality.

Successful

test phase

During a 3-month test
phase, an InPro 8600
turbidity measurement
system was run under
actual operating condi-
tions. The system was
installed downstream of
Kieselguhr filtration and
blending. Using a Tuch-
enhagen Varivent adap-

= ter, the sensor was fitted
inline via a standard connection in a very
short time. The system came factory-cali-
brated. The ISM®-function (Intelligent
Sensor Management) enabled online op-
eration of the measurement point within
seconds of a transmitter being connected
to the sensor.
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ISM®

(Intelligent Sensor Management)
The principle feature of ISM® is the abil-
ity to communicate static identification
and dynamic process data from the sensor
to the transmitter. The sensor is automat-
ically recognized by the transmitter and,
for instance, factory-set calibration data
directly transferred. Comprehensive diag-
nostic functions provide continuous infor-
mation on the status of the sensor.

High stability and

measurement precision

CIP solutions were employed once daily
under normal operating conditions. The
sensor thereby received sufficient clean-
ing, rendering additional cleaning of the
standard sapphire windows unnecessary.
The diagram clearly illustrates the meas-
urement stability and accuracy. The meas-
urement signal is constant and shows on-
ly very slight fluctuations, possibly com-
ing from the process itself.

Field Test InPro 8600D.

Measurement verified
by competing product
In order to verify the inline measurement
values, comparative measurements were
made in the brewery laboratory. As expect-

InPro 8600 Labmeter 1InPro 8600 Labmeter

Comparison with turbidity measurements
in the laboratory.

ed, the values delivered by both systems,
25° and 90° scatter angles, and infrared
at 650 nm, correlated extremely well.

A satisfied customer

The customer was fully satisfied with per-
formance and accuracy of the system. Ease
of installation and compact design con-
tributed to the overall highly positive im-
pression left by the complete measurement
point.

Customer benefits that make

a decision easy

[ Reliable measurement resulfs
As shown during testing, the measure-
ment values not only remained stable
but were also verified by arbitrary
measurements. Due to hygienic design
certification, product contamination
can be ruled out, an essential prereq-
uisite for hygienic processes. The
InPro 8600 fully meets the MEBAK
requirements on measurement tech-
nology based on forward scattered
light.

[l Reduced costs per measurement
system
The ISM function enables “Plug and
Measure” installation, thereby saving
time and hassle.

[ Low maintenance effort
Since neither O-rings nor diodes have
to be replaced, and the measuring
window is made as standard out of
sapphire glass, no substantial mainte-
nance costs arise.

> www.mt.com/turb



Reliable Process Connections
with INGOLD Sanitary Sockefs™

The INGOLD Sanitary Socket™ now offers significant improvements in
hygienic operations, operator safety and cleanability.

INGOLD sockets — industry
standard since the 1960s
Mettler-Toledo’s Ingold sockets have been
an industry standard instrument port
since the 1960s. Since its inception, it has
also been successfully installed in appli-
cations in the beverage industry. Tens of
thousands of installations exist world-
wide.

Functionality

Sensors are connected to the socket either
directly or through the use of housings in
piping/tubing systems, vessel or reactor
side-walls, and top-entry of vessels or
reactors. The non-tapered straight thread
with a wide pitch provides consistent and
repeatable depth of insertion. The threads
are non-wetted with sealing against the
wall of the INGOLD socket.

Installation options
The INGOLD socket is
available in 316L stainless
steel, but also in Hastelloy
(-22, Titanium, PVDFE, and
PP. The available length
varies from 40 — 60mm
(1.577 — 2.36”). For lig-
uid-based, electro-chemi-
cal processes an optional
socket with an integral 15°
slope is available.

Medium

The INGOLD Sanitary Socket™
The INGOLD Sanitary Socket™ initially
known as the safety socket, provides
numerous advantages to hygienic appli-
cations within the brewing industry. The
advantages stem from two main design
enhancements:

1. A safety feature to prevent accidental
release of housings under unexpec-
ted system pressure

2. A conical, infernal bevel at the point
of insertion

Safety features

The INGOLD Safety Socket™ provides in-
creased protection in the event of any pre-
mature attempt to remove the housing
when the reactor or pipe is still under pres-
sure or filled with medium.

Function (see figure)

When the ring nut (2) is turned in order
to release the housing from the socket (1),
the housing retracts slightly due to the ef-
fect of the spring snap ring (3). This move-
ment causes the O-ring (4) of the housing
to dislocate from the 25 mm diameter
area, and it no longer seals. The ring nut
(2) is still lightly engaged on the thread.
The medium under pressure flows past the
O-ring (4) and leaks out through the
thread (5). This is a sign that the process
has not been shut down. By retightening
the ring nut (2), escape of medium and
pressure can be stopped.

Mandatory requirement

The safety function is effective only if the
appropriately housing (InFit 761/NC) or
25 mm DO sensor (InPro 6800) is used. All
previous types of housings or 25 mm DO
sensors can still be used, but without the
benefit of the safety feature.

Many imitation INGOLD sockets exists in
today’s market. These sockets do not all
share the stringent quality demand, nor
have the safety functionality of the IN-
GOLD Sanitary Socket™,

Hygienic design

Through the beveled interior and relocat-
ed point of sealing more efficient hygien-
ic performance is provided. Housing or
sensor O-rings are optimally located to
prevent media hold-up and contamina-
tion. Sealing on the interior edge of the
bevel allows SIP or CIP processes to more
thoroughly clean and sterilize the entire
wetted surface. The result is superior hy-
gienic performance during production
and through cleaning/sterilization proce-
dures.

> www.mt.com/housing
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InPro 3253 SG pH Electrode
Successful in Hot Wort Application

One of the most demanding pH inline measurements in a brewery is pH
regulation during boiling of the wort. In the past, reliability of the meas-
urement was somewhat limited due to the extremely harsh conditions.
Modern pH measuring systems now offer a viable, cost-effective solution.

This report is based on practical experi-
ence gained at an installation in a German
brewery, and the result of a joint assess-
ment carried out with the Research Centre
for Brewing and Food Quality at Weihen-
stephan, Germany.

Why a pH measurement?

During wort boiling, protein and hop tan-
nins are released, which coagulate in the
so-called hot break process. Optimal of
these substances separation (e.g. through
precipitation) is important for the stabili-
ty of the flavor of the beer. Coagulation of
the proteins can be improved if, at the end
of the boiling process, the pH value is re-
duced to 5-5.2 by adding acid. This is
achieved by adding mineral acids or, if
brewed according to the German Purity
Law, by means of biological acidification,
i.e. by adding lactic acid. The acidification
is regulated through monitoring the pH
value.

What are the conditions?
Temperatures of about 100 °C, high sus-
pended solids contents, and extreme pH
jumps between the CIP cycles are a
tremendous challenge for pH electrodes.
Too fast wearout of the electrode would in-
deed make inline measurement unprof-
itable. These “stress factors” can also
cause a creeping loss of measurement per-
formance and eventually lead to measure-
ment errors, with a negative impact on the
hot break process..
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What are the expectations?

In the light of these considerations, the
lifetime of the electrode should be at least
last three months, whereby its operational
behavior is to be continuously monitored
and any need for maintenance promptly
indicated to the user. In addition, contin-
uous measurement, as opposed to offline
grab sample measurement, provides the
possibility of creating a pH profile for every
boiling process, i.e. a “fingerprint” of the
process, which can then be used for qual-
ity assurance procedures.

What does the METTLER TOLEDO
solution look like?

For wort kettles with an external boiler, the
InPro 3253 SG 9H electrode can be in-
stalled in the piping system of the boiler
using a retractable housing InTrac 777.
For kettles with an internal boiler, direct
installation into the kettle is also possible.
The pH electrode can remain in the meas-
uring position during the CIP cycles. For
long production downtimes, the pipe
should be filled with water so that the elec-
trode does not dry out. The transmitter M
700 type is suitable for either wall or pan-
el mounting (see Fig. 1 and 2).

What are the results?

Practice has shown that the InPro 325358G
provides reliable and reproducible values
over the desired period of three months due
to the special membrane glass and self-
cleaning diaphragm. The recommended
interval for the calibration with conven-
tional buffer solutions is one week. The re-
tractable housing InTrac777 enables safe
removal of the electrode without process
interruption. In interaction with the M 700
transmitter, the electrode’s operational be-
havior is constantly monitored, and any
deviations from plant-typical characteris-
tics are immediately reported to the user,
so that optimal operational performance
can be re-established without much loss of
time.

What is the benefit for the user?

The electrode’s long life cycle under these
demanding measurement conditions re-
sults in a significant reduction in costs for

Fig. 1 Refractable housing InTrac 777 mounted
in a Tuchenhagen Varivent® housing.



replacement electrodes. Over and above
this, continuous pH measurement allows
optimal acidification for the extraction of
protein and hop tannins — and in the case

of biological acidification, even at fluctu-
ating concentration of lactic acid in the
batch tank. Operational behavior and
availability of the measuring point are sig-
nificantly improved by the integral diag-
nostics functions.

.....

> www.mt.com/pro-pH

Fig. 3 pH electrode InPro 3253 SG —
with solution ground for enhanced diagnostics.

Wort cooking pH~5
T~95 °C/203 °F

CIP NaOH
pH~11, T~85 °C/185 °F

CIP HNO,
pH~1, T~45 °C/113 °F
pH T[°C]
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Fig. 2 Transmitter M 700 installed pH-measurement in Wort cooking.
in conjunction with the InTrac 777.
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Competence for the Brewing Industry

Brewing Industry

Analytical Measurement Solutiol
Optimizafion of your Brewing Pr¢
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Brochures and supplementary documentation
covering individual products or subject matter can be obtained
from your METTLER TOLEDO representative.

|

Measurement of the pH
value during mashing
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METTLER TOLEDO Expertise in Brewing Processes:
Analytics and Weighing Measurement

METTLER TOLEDO is now introducing two new tools for technical person-
nel in the brewing industry, which clearly explain where state-of-the-art
process analytics and weighing technology can help to improve process
reliability and to minimize maintenance effort.

The new brewery brochure: Successful process analytical solutions for brewing applications

Everything at a glance!

A flow diagram points out those process steps in which selected
parameters support you to achieve operational improvement of
the brewing process. Detailed information in reference to the table
facilitates the orientation.

12 pages for quick readers
The benefits gained by process analytics measurement explained.
In fields with blue background, you will find recommendations

for selected products and applications (see below).

fem ond special membrone giass.

* Rofractablo housing InTroc 788
Mairdenonce of pH efeciode without
process indemuplion

= Transmiter pH 2100e
Ense of opemtion and refidlily.

= EasyCleon systems
Autesmated cleaning and colibration
of aleciodas minimizes mainks-
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Interactive access to process
analytics and weighing solutions

Find the complete offering of METTLER TOLEDO for process analytics

and weighing solutions at www.mt.com/beer

www.mt.com/beer — to click through

Move the cursor over the graphic and click on any icon. A window
will pop-up immediately offering you short information to the
selected measuring point and indicating the benefits METTLER
TOLEDO will provide.

Are you interested in the products mentioned?
With a further click in the pop-up, you can gain direct access to
the comprehensive product information on our homepage.

Key topics — quickly to download
In the right-hand column you will find important supplementary
information relative to beer brewing.

» www.mt.com/bheer
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Brewing without weighing is unthinkable! Two typical weighing
solutions out of numerous applications represent a highly versatile

spectrum of products.

Statistical Quality Control

Compact standalone solutions and PC based/networked solu-
tions help to save money by reducing overfilling, avoid legal com-
plaints and streamline QA-procedures

see also: www.mt.com/sac

Tank/silo weighing solutions

Smart process terminals and top quality weighing modules for
faster, precise batching processes, easy connectivity and improved
uptime

see also: www.mt.com/batching

-
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Original INGOLD Accessories
Keep your Measuring Systems Running

METTLER TOLEDO not only provides complete measuring systems to
control parameters such as pH/ORP, dissolved and gaseous oxygen,
CO,, conductivity and turbidity, it also offers you a comprehensive and
well-balanced package of accessories.

pH and ORP Accessories

METTLER TOLEDO offers a wide selection of pH bulffers, elec-
trolytes, cleaning and storage solutions to facilitate operation and
maintenance of its high-accuracy pH measurement systems.

Oxygen Accessories and Maintenance
To maintain the membrane integrity of oxygen sensors, kits of

multiple membrane types, including membrane body, electrolytes
and O-rings are offered.

Continued Support

Many customers still rely on our previous generations of products.
We are committed to continue to provide maintenance materials,
service and technical support for all of these products.

For more information, we invite you to visit:

> www.mt.com/pro-service

Mettler-Toledo AG
Process Analytics www.mt.com/pro

Im Hackacker 15 Visit for more information
CH-8902 Urdorf, Switzerland
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