
Intelligent DO Measurement System
Ensures Craft Brewer’s Product Quality
Cutting-edge process analytics are not just for major breweries. When 

a US craft brewer required a dissolved oxygen measurement system,  

a digital optical sensor and PC software provided a flexible, low 

maintenance solution that can be quickly deployed wherever it is needed.

Flourishing craft brewer
The MadTree Brewing Company of Cincin-
nati, USA was started by three self-pro-
claimed home brewing fanatics who be-
lieve strongly in the creation of beers that 
stand up to the best craft brewers in the US. 
The companyʼs approach is simple –  
create high quality beers, educate the 
consumer, and run a responsible business.

MadTree Brewing is planning to increase 
its production from 12,000 barrels in 2014 
to 24,000 barrels in 2015. And although 
the size of MadTreeʼs operation makes it 
difficult to justify dedicated in-line mea-
surements, Jeff Hunt, one of the three 
founders of the company, understands the 
importance of process analytics in brewing 
good beer. He wanted a portable system to 
measure dissolved oxygen at the filler line, 

pre / post centrifuge, brite tank, and on a 
can piercing line. According to Mr Hunt, 
the DO measurements were required to 
“improve the overall process, maintain 
consistency and ensure quality of  
product”.  

Flexible DO monitoring
MadTree needed a low maintenance, 
highly dependable system that would 
provide flexibility without breaking the 
bank. The solution they selected was a 
METTLER TOLEDO optical InPro 6970 i 
DO sensor with Intelligent Sensor Manage-
ment (ISM®), connected to a computer 
running iSense software for ISM sensors. 
iSense is primarily for sensor maintenance 
tasks but it also provides a measurement 
from a connected ISM sensor. This allowed 
MadTree to construct an easily portable 
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system that can quickly be deployed at any 
of the various access points they config-
ured in their production. 

Low maintenance sensor
The InPro 6970 i is highly suited to this set 
up. Its optical technology requires very 
little maintenance, and it has a quick re-
sponse time. These features ensure high 
availability of the system and an accurate 
and rapid DO reading when the probeʼs 
installed in a process.

Guided servicing
Advanced sensor diagnostics in the  

InPro 6970 i show when calibration or 
replacement of the probeʼs oxygen-sensing 
element will be required. These diagnostics 
are clearly displayed on iSenseʼs iMonitor 
screen. If any sensor maintenance is re-
quired, guiding animations ensure the 
procedure is performed reproducibly and 
without mistakes or missed steps. 

Rapid detection of oxygen ingress
The system started paying for itself almost 
immediately. Once it was in use, it quickly 
identified oxygen ingress at a centrifuge. 
Now it is mainly used for monitoring DO 
at the filler line.

MadTree is delighted with the performance 
of the system and the benefits of ISM. Also, 
the InPro 6970 i and iSense provided a 
simple way of introducing digital mea-
surement technology into their brewery. 
Jeff Hunt is now looking to install ISM pH 
and conductivity probes in their CIP  
equipment.
 
c www.mt.com/InPro6970i

iSense software and InPro 6970 i optical DO sensor
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the line is properly rinsed. To prevent time 
spent in taking multiple samples, techni-
cians tend to wait until they are fairly 
certain the caustic cleaning solution has 
been thoroughly flushed through. This 
can mean the sample is taken some time 
after rinsing is no longer required, result-
ing in water being wasted and reduced 
production uptime.

In-line conductivity measurement is an 
excellent indicator of contaminants in 
fresh water. It can also be used to monitor 
the concentration of caustic during CIP to 

confirm that the cleaning fluid is of suf-
ficient strength. 

One sensor for medium to high 
conductivity
The METTLER TOLEDO InPro 7108 has 
been designed for conductivity measure-
ments throughout the CIP process. 
WideRange technology means a single 
InPro 7108 can accurately measure caus-
tic concentration as well as confirming the 
absence of caustic after rinsing.

Data from the in-built temperature sensor 
allows the connected transmitter to adjust 
the conductivity signal so that the true 
conductivity measurement is displayed. 

Reduce costs and protect product
Confirmation that rinsing is complete the 
moment it happens minimizes water use, 
allows increased production, and prevents 
cleaning fluid contaminating product.

To improve efficiency of your CIP pro-
cesses, go to:
c www.mt.com/conductivity

Water consumption and time 
management in CIP processes
In many cases, a CIP rinse cycle is based 
on a programmed timed sequence. This 
method typically results in longer than 
necessary rinse times, increasing water 
costs. Concern for water conservation is 
driving breweries to look at ways to reduce 
water consumption. 

Conductivity measurement to 
optimize rinse cycle
At the end of a CIP process, many brewer-
ies manually sample the fluid to ensure 

Less Water Use and Greater Product Safety
Conductivity During CIP
Conductivity measurements are an excellent indicator of contaminants. 

A single conductivity sensor for Clean-in-Place monitoring can save costs 

by minimizing water consumption, and ensure product safety and quality.
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for the Brewery Industry
Dr. Stefan Bardeck at METTLER TOLEDO is an expert in the deployment and use of process 

analytical measuring systems in beer production. He travels around the globe advising 

breweries on how to improve their processes and increase profitability. Brewery News spoke 

to him about developments in process measurements.

this by also bringing out more products 
and finding ways of being more flexible 
in their production.

Modern process analytics has a lot to offer 
here in terms of sensors that are easier to 
handle and maintain, faster in response 
and generally more adaptable to a wider 
range of products. For example, turbidity 
sensors that provide a reliable measure-
ment independent of beer color. 

What demands do customers 
place on process analytical sys-
tems?
In the main there are three points: reli-
ability, ruggedness and service-friendly 
design. This means that when developing 
a sensor, attention has to be paid not only 
to achieving high measurement accuracy 
but also to fulfilling the criteria sur-
rounding hygienic design, CIP tolerabil-
ity, and modularity in order to simplify 

maintenance. 

I think most breweries would love to see 
the back of maintenance, but of course to 
keep a dissolved oxygen or pH sensor op-
erating reliably maintenance is necessary. 
A lot has been done though to make main-
tenance quick and simple. At METTLER 
TOLEDO weʼve got our digital ISM technol-
ogy which tells you when and what main-
tenance will need to be done.

Are in-line analytics equally rele-
vant to both small and large 
breweries?
In the case of large breweries – here Iʼm 
thinking of ones with an output of 200,000 
hl / year and over – in-line analytics is an 
ideal supplement to laboratory measure-
ment methods as it clearly reduces the 
burden on laboratory personnel. But also 
in the case of smaller breweries, possibly 
even those without any laboratory facili-
ties, an easy-to-install in-line measure-
ment point can provide valuable informa-
tion for identifying potential savings 
opportunities; for example, CO2 measure-
ment in post carbonation. 

Are there any regional differences 
in this respect?
There are certainly some differences rela-
tive to market growth. In Asia and Africa, 
beer consumption is growing annually at 
high single-digit rates, whereas in Central 
Europe there appears to be a slight decline. 
Increased productivity and reduced costs 
are strong arguments in favor of deploying 
process analytics.

Dr. Bardeck, what do you see as 
being the current trends in the 
brewery industry and do they 
affect process analytics?
The growth of craft breweries is probably 
the most significant trend. Also, consum-
ers are on the lookout for something new. 
Of course, these two trends go hand-in-
hand as craft brewers are better able to 
change production to meet market de-

mands. Major brewers are re-
sponding to 
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So there are operative and finan-
cial improvements to be gained. 
Can you provide an example?
Itʼs important to be aware of ongoing run-
ning costs of a measurement system after 
it has been installed. Particularly in brew-
ery circles, where dissolved oxygen mea-
surement is considered to be a high-
maintenance element, it pays to critically 
question assurances given about potential 
sensor consumables and maintenance 
intervals before deciding on any specific 
measurement system. The costs for spare 
parts and servicing can vary widely from 
supplier to supplier. Optical measurement 
technology has a real advantage in this 
respect as itʼs very low in maintenance and 
such sensors are much easier to use than 
the polarographic type.

Also, CO2 measurement systems vary 
widely in terms of service requirements 
due to their functional design and number 
of moving parts.

You mentioned digital technology. 
Will that become the accepted 
standard in the brewery industry?
Without doubt. The advantages are just too 
great. Analog-to-digital conversion di-
rectly in the sensor provides a robust signal 
which suffers no interference from humid-
ity and allows longer cable lengths. This 
is a big improvement in sensor signal 
transmission. 

Another major benefit of ISM technology 
is the possibility to do bench calibrations. 
No longer do you need to carry calibration 
gases around the brewery. ISM allows you 
to take a sensor out of the process and 
calibrate it at your desk under controlled 
conditions. Bench calibration and sensor 
diagnostics reduce cost of ownership.

And that’s what matters most 
these days, isn’t it?
That and avoiding standstills. Nobody 
wants unscheduled downtime due to some 
unreliable measurement or failing process 
equipment. Thatʼs why sensor diagnostics 
are so valuable.

Watch the webinar on  
“State-of-the-Art Operating  
Cycle Management” 

c www.mt.com/pro-CO2webinar
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or Giving Beer a Better Sparkle
Monitoring Oxygen in Recovered CO2

Using recovered CO2 has become a common process in most breweries. Monitoring purity 

of the gas is essential if CO2 of defined purity is to be used in different applications. An 

intelligent measurement solution from METTLER TOLEDO is providing a major UK brewery 

with final product quality assurance.

METTLER TOLEDO oxygen sensors for low 
oxygen levels are highly effective in this 
application. By measuring the O2 concen-
tration levels in the vessel or pipe, it is 
possible to extrapolate the concentration 
of carbon dioxide present. It is this tech-
nique that is used by a major UK brewery 
in their carbon dioxide recovery processes.

Strict limit in O2 level
The brewery wanted to monitor the CO2 
quality in the maturation vessel ventila-
tion lines and bright beer tanks. The target 
was for CO2 with an oxygen level of no 
more than 0.1 vol % oxygen to be used at 

the filling line. If this value was exceeded, 
the gas would be automatically diverted to 
the effluent treatment plant.

Dependable oxygen monitoring 
system
As low level oxygen detection was required 
with a fast response to guarantee accurate 
monitoring, METTLER TOLEDOʼs  
InPro 6950 i G oxygen sensor was selected. 
With its measurement accuracy down to 
0.0005 vol %, immunity to interference 
from moisture, and robust construction, 
the InPro 6950 i G is ideally suited to in-
line monitoring of oxygen content in CO2. 

CO2 recovery in the brewing 
process
The recovery of carbon dioxide from the 
offgas of fermentation vessels is an impor-
tant process in large scale beer manufac-
ture as it has many cost and efficiency 
benefits. If the carbon dioxide produced is 
of sufficient purity (i.e. very low oxygen 
content) it can be utilized in other areas 
of the plant, such as in post carbonation 
and as inert gas in filling lines. If the CO2 
is less pure it can contribute to neutraliza-
tion of caustic in the waste treatment 
plant. Therefore, measurement of carbon 
dioxide purity is an important procedure. 

InPro 6950 i G  
oxygen sensor

InFit 761 e housing

M700 transmitter
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Sensor maintenance such as membrane 
exchange and calibration are all straight-
forward procedures requiring minimal 
specialist knowledge. In addition, replace-
able inner bodies for the sensor prevent the 
need for complete sensor replacement and 
increases the usable lifetime of each  
sensor.

The multi-parameter M700 was chosen as 
the accompanying transmitter. The unit 
has three module slots (two for measure-
ment modules and one for a communica-
tion module), making it very simple to 
configure for particular requirements. 

Completing the system is an InFit 761 e 
sensor housing. The wide range of materi-
als, O-rings, process connections and in-
sertion lengths makes it one of the most 
versatile housings in the METTLER  
TOLEDO portfolio.

An intelligent solution
The InPro 6950 i G is a member of  
METTLER TOLEDOʼs expanding range of 
Intelligent Sensor Management (ISM) 
probes. ISM offers breweries a number of 
valuable benefits:

Predictive diagnostics: The Dynamic 
Lifetime Indicator (DLI) is derived from a 
sophisticated algorithm that uses current 
and past process conditions to accurately 

forecast a sensorʼs remaining lifetime. The 
DLI prevents a sensor that needs to be re-
placed from being used in the process. 
Based on the DLI, the Adaptive Calibration 
Timer predicts when calibration is next 
required in order to maximize measure-
ment reliability. The Time to Maintenance 
tool indicates when the next electrolyte or 
membrane replacement should be done to 
maintain the best possible measurement 
performance.

Plug and Measure: Using METTLER  
TOLEDOʼs iSense Asset Suite software run-
ning on a PC or laptop, or an ISM trans-
mitter, sensors can be pre-calibrated in a 
convenient location and stored until they 
are needed. When sensor exchange is re-
quired it is a simple matter of attaching a 
pre-calibrated probe. Calibration data is 
automatically uploaded to the transmitter 
and the system is ready to measure in a 
few moments.

Digital signal: Unlike conventional analog 
measurement systems where the process 
measurement is calculated by the con-
nected transmitter, ISM sensors calculate 
the measurement in the sensor head and 
send this digitally to the transmitter. 
Digital signals are unaffected by electrical 
interference or degradation caused by long 
cable runs; therefore, measurement stabil-
ity is very high.

Ensured product quality
Technicians at our customerʼs brewery 
report that the METTLER TOLEDO solu-
tion is operating extremely well. They have 
greater confidence in the purity of the 
recovered CO2 that is being used at the 
filling lines, helping to ensure final prod-
uct quality. In addition, the predictive 
diagnostics of ISM have resulted in less 
maintenance. Our customer intends to 
install additional ISM O2 systems in the 
near future for further carbon dioxide 
recovery and monitoring applications.

c www.mt.com/o2-gas
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Saves 10 Minutes per Sample
Beverages undergo multiple quality control tests to ensure that consumers enjoy their juices 

and sodas. Acidity, pH and Brix measurements are the common, daily analyses for beverage 

producers. METTLER TOLEDO’s InMotion™ Autosampler has automated and sped up quality 

control at Ramseier Suisse AG, a leading Swiss beverage producer.

Mr. Kunz, Quality Manager at Ramseier Suisse AG, in the QC Laboratory

Ramseier Suisse AG holds a solid position 
in the Swiss beverage market thanks to 
selling their own product brands, includ-
ing Ramseier, Sinalco and Elmer and 
producing under private label. The strict 
quality standards in the industry require 
running several quality control tests be-
fore beverages reach consumers.

Tedious multi-instrument testing
The most important QC tests performed on 
any beverage before it reaches the market 

are density, sugar content (Brix), acidity, 
pH and, for carbonated beverages, the CO2 
content. Originally Ramseier measured 
all these parameters on discrete instru-
ments and carbonated beverages were 
degassed using a separate vacuum pump 
and magnetic stirrer after the CO2 deter-
mination. Although  results were accurate, 
the procedure was time-consuming  since  
several separate instruments were re-
quired in order to perform all these  
analyses.

All parameters in a single run 
Instead of carrying out daily, routine 
analysis on separate instruments,  
METTLER TOLEDO demonstrated a more 
efficient, automated system. This system 
combines a DM40 density meter, RX50 
refractive index cell and a T90 Excellence 
titrator, all automated with the new and 
innovative InMotion™ Autosampler. Also 
the degassing of the carbonated beverages 
is automatically done directly in the 
sample beaker.
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InMotion Autosampler for automated multiparameter analyses

Low complexity, high efficiency
The system was designed so that the op-
erator only needs to place the samples on 
the autosampler rack and to choose the 
product to be measured via the  
OneClick™ shortcut on the touchscreen of 
the DM40 density meter. All parameters 
(pH, acidity, Brix, density, acidity:sugar 
ratio) are then determined fully auto-
matically. So while the multiparameter 
system with InMotion™ is doing the rou-
tine job, the lab technicians have more 
time to focus on other specific analyses 
(e.g. microbiology, vitamin C, etc.)

Even cleaning is simplified. At the end of 
the day or between different sample series, 
the system can be cleaned and calibrated 
with a single click. 

Not  only  has  this  single, automated  
system  made testing  less  complicated,  it  
reduces the  total  time  required  per  
sample. Mr Kunz, the Quality Assurance 
Manager at Ramseier Suisse AG told us, 
“With the fully automatic combined  
analysis  we have saved at least 10 minutes 
per sample and results are highly repeat-
able.”

With multiple instruments running in 
parallel, based around the InMotion Flex 
Autosampler, Ramseier Suisse AG is enjoy-
ing increased efficiency and repeatability, 
easy operation and even a simple cleaning 
process.

Text: Daniel Buchmann
Density and Refractometry Product Manager

c www.mt.com/InMotion-Beverage
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and Time-Saving Start Up

The InPro 8600 series accurately measures turbidity through highly 

sensitive scattered-light detection. With a measurement range of 0 to 

100 EBC, the sensor identifies unwanted particles, even in apparently 

clear liquids. 

Turbidity and color combination is 
ideal for monitoring filtration quality.

Simple and fast configuration with 
the M800 transmitter saves signifi-
cant time at the measurement point.

Find out more at:
c www.mt.com/InPro8600

Reliably measuring the cloudiness of 
low turbidity beers and beverages 
requires sophisticated optics. 

The innovative InPro 8600 sensor 
combines accurate optical technol-
ogy with advanced measurement 
electronics in one compact sensor 
head, and provides highly depend-
able measurements of low turbidity 
values.

Wide range of measurement options
Measures in EBC, FTU, ASBC, ppm,  
and EBC color units.

Minimal maintenance 
Sapphire optical window and absence of 
O-rings means maintenance is very low.

Attractive price / performance ratio
Available in combined turbidity and color 
monitoring unit. 

Your benefits
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c www.mt.com/InPro8600

InPro 8600  
turbidity sensor



Get in-line with METTLER TOLEDO

Visit for more information
www.mt.com/pro

Intelligent Sensor Management 
for Brewing Processes
ISM® is METTLER TOLEDO’s digital technology platform for 
process analytical measurement systems. With ISM solutions, 
maintenance becomes predictable, sensor handling is simple, 
and process uptime is increased.

See the complimentary brochure, white papers, and software 
on our website for the brewery industry and discover how ISM 
delivers:

Greater process reliability
Easy sensor handling
Reduced maintenance

c www.mt.com/ISM-brewery

Mettler-Toledo AG
Process Analytics
Im Hackacker 15
CH-8902 Urdorf
Switzerland


