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SENSORS AND CONTROLS. FOR FOOD & PHARMA. 

Topics 

» New products of the last two years 

» Hygienic process connection and sealing system 

(overview) 

» Temperature measurement (FLEXadapt) 

» Level detection (NCS) 

» Level measurement (NSK) 

» Conductivity measurement (application examples) 

» Turbidity measurement (application examples) 

» Flow measurement (FMI) 



SENSORS AND CONTROLS. FOR FOOD & PHARMA. 

Temperature 

Level Detection 

Flow 

Conductivity 

Turbidity Level 

Pressure 

Our product range: 



SENSORS AND CONTROLS. FOR FOOD & PHARMA. 

 Digital Displays 

 Fieldbus Coupler 

 Controllers (PID) 

 Level Switches 

 Transmitters 

 Alarm Relays, Simulators 

 Buffer Amplifiers 

 Calibration Divices 

... and electronics for the cabinet 



SENSORS AND CONTROLS. FOR FOOD & PHARMA. 

Hygienic process 

connection and sealing 

systems 

 



Hygienic process connection and sealing systems 

No unintentional influences on the product 

» CIP- / SIP-cleanable up to 140°C / max. 30 min. 

» High temperature resistance (up to 150 °C) 

» No dead legs 

» Material resistance (thermal, chemical, mechanical) 

» Engineering acc. to the guideline of hygienic design (EHEDG) 

» Safe and simple handling for installation and service 

» Reliable and long durability 

Requirements on machines for food applications 



Hygienic process connection and sealing systems 
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» Elastomer free process connection 

because of hygienic sealing cone (M12, 

G1/2“ and G1“) 

» Temperature measurement without 

process opening (thermowell) 

» Process connection designed for the 

pharmaceutical industry with elastomer 

sealing system 

» Aseptic build-in system for temperature 

sensors 

The Negele process connection system 



Hygienic process connection and sealing systems 

» Sealing without any elastomer, no O-ring or 

gasket is needed 

» Direct contact metal-metal or PEEK-metal 

of the instrument‘s cone to the sealing edge 

of the fitting 

» Elastic deforming of the sealing edge 

» No limitation caused by the chemical 

resistance of the elastomer 

» No abrasion, maintenance free 

Hygienic installation of Negele sensors 



Hygienic process connection and sealing systems 

M12 G1/2“ G1“ 

Weld-in Fittings Adapters EHG System 

Dummy Flange 

Hygienic fitting and adapter system 



Hygienic process connection and sealing systems 

Hygienic-Design-Guideline 

EHEDG = European Hygienic Equipment & Design Group 

(Europa), www.EHEDG.org 

Practice test with approval:  

1. non-cleanable (insufficient), 

2. cleanable, 3. good cleanable 

-> test report -> EHEDG-certificate 

FDA = Food & Drug Administration (USA), www.FDA.com 

List of materials which are allowed to be in contact with 

food and medicine (e. g. PFA, PEEK) 

 

3-A Sanitary Standard (USA), www.3-A.org 

Evaluation of the construction design 

-> Certificate for one year 

 

http://www.ehedg.org/index.php?lang=en
http://fightcolorectalcancer.org/images/posts/2009/07/fda-logo.jpg
http://www.google.de/imgres?imgurl=http://www.hitechtech.com/approvals3a.jpg&imgrefurl=http://www.hitechtech.com/pressure.htm&usg=__20cbOJiPQk_uWcmyqM0IVzRfAPY=&h=326&w=412&sz=11&hl=de&start=20&tbnid=DCemp-2hz4mJqM:&tbnh=99&tbnw=125&prev=/images?q=3a+sanitary&ndsp=21&hl=de&sa=N
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Temperature measurement 

 



Temperature measurement 

 

 

 
TFP-x2 

 

 

 
TFP-x1 

 

 

 
TFP-x4 

 

 

 
TFP-x0 

 

 

 
TFP-x9 

Hygienic 

measurement 

point with 

sealing cone 

Hygienic 

measurement 

point with 

sealing cone 

Front flush  

measurement 

point with 

sealing cone 

Measurement 

point with 

thermowell 

Measurement 

point with 

thermowell 

M12 hygienic G1/2“ hygienic G1/2“ hygienic BSP G1/2“ Without threat 

Overview temperature sensors „Food“ 



Temperature measurement 

 

 

 
TFP-100 

 

 

 
TFP FLEXadapt 

 

 

 
TFP-9x 

 

 

 
TFP- / MV 

 

 

 
TFP-RA 

Sealing cone 

and direct 

adaption 

Flexible 

thermowell 

system 

Fermenter 

connection 

2xPt100 

Approval for 

UHT-

application 

Pipe contact 

sensor for 

DN10…250 

G1/2“ and 

TriClamp 

G3/8“ nut G 1 ¼“ nut G1/2“ hygienic Clamp-on 

Overview temperature sensors „Food“ 



Temperature measurement 

 

 

 
MPU-4 

 

 

 
MPU-10 

 

 

 
MPU-H 

 

 

 
MPU-LCD 

 

 

 

 

 

MPU-M 

For wiring head 

50 mm, 55 mm 

(DIN-B housing) 

For wiring head 

50 mm, 55 mm 

(DIN-B housing) 

For wiring head 

50 mm, 55 mm 

(DIN-B housing) 

For wiring head 

50 mm, 55 mm 

(DIN-B housing) 

For wiring head 

18 mm 

Analog 4 – 20 mA, 

2 wire 

Profibus PA Analog 4 – 20 mA, 

2 wire, HART 

communication 

Analog 4 – 20 mA, 

2 wire, 

illuminated LC 

display 

Analog 4 – 20 mA, 

2 wire 

Programmable by 

MPU-P and 

software 

Programmable by 

Simatic PDM 

software 

Range free 

programmable by 

MPU-P and 

software 

Range selectable 

by keystroke 

Range selectable 

only by order 

(hardware) 

Transmitters 



Temperature measurement 

Temperature build-in system FLEXadapt ESF 

Application 

» Temperature measurement in pipes and 

vessels for breweries, dairies and beverage 

industry 

Advantages 

» Safe measuring without opening the process 

and electrical disconnection 

» Avoiding downtime at calibration and 

maintenance 

» Lower stocking costs because of variant 

reduction 



Temperature measurement 

» Thermowell with ball (ESF-KM), 

Probe length 50 and 125 mm 

» Thermowell with piston (ESF-EH), 

probe length 50 and 125 mm 

Temperature build-in system FLEXadapt ESF 



Temperature measurement 

Temperature build-in system FLEXadapt ESF 

» Perfectly for small pipe diameters:  

 Build-in system ESF-G: 

» DIN 11850-2:  DN25...DN100 (down to DN 10 

is possible) 

» ISO 1127:  DN20...DN80 

» ASME BPE:  DN1”...DN4” 



Temperature measurement 

spring-loaded sensor tip 

Temperature build-in system FLEXadapt ESF 

» Retrofit for existing CLEANadapt 

measurement point 

» Flexible combination with a 

wide range of standard adapters 
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Level detection 

 



Level detection 

NCS 

» Capacitive Level 

Detector 

NVS 

» Conductive one- or multi 

rod sensor with level 

electronics 

Level detection: Overview 



Level detection 

RM

RV

Behälter

Medium

UP

U1
U2

Edelstahl-Stab oder
 Stummelelektrode

Level detection „Conductive“ – Measuring principle 

» Measurement of conductivity by a 

electrode in a liquid 

» Adjusting the electronic to a fix 

threshold 

Advantages 

» Low priced 

» The rod can be cut to the length of 

request  

Limitations 

» Depends on the media conductivity 

» Critical on foamy and sticky 

applications 



Level detection 

Level detection „Conductive“ – Types 

Types 

» Probe length up to 2000 mm 

» Probe diameters 4 mm or 8 mm 

» PFA coating for option 

» One- and multi rod sensor  (up to 4 levels) 

Level electronics 

» Integrated level electronics (for one level only) 

» External electronics for more levels and/or level 

control 



Level detection 

Medium, 

DK-value 

High frequency- 

Oscillator 

Area A 

Distance d 

Dielec-

tricum (DK) 

C =  ε0  * DK 
A

d
Constant 

Typical DK-values: 

Air:  1 

Oil & fats  ~3 

Milk products: > 40 

Cleaning solutions: > 60 

Water:  81 

Level detection „Capacitive“ – Measuring principle 

Principle 

» Measuring the electrical capacity of a media 

Advantages 

» Detects all media 

» Independent of conductivity 

» Non sensitive on foam and adhesions 



Level detection 

Capacitive level detector NCS 

Application 

» Full- and empty detection in pipes and vessels, 

also in critical media like oil and fat 

(e.g. chocolate) 

Advantages 

» Extended measurement range for a safe 

detection of all liquids, even pasty media, from 

Dk > 2 

» Non sensitive on foam and adhesions 

» Capacitive measuring principle, independent on 

conductivity of the media – no adjustment 

necessary 



Level detection 

Capacitive level detector NCS 

Safe elimination of adhesions  

» Adjustable threshold for a reliable switching in 

pasty applications 

» With a digital signal from PLC, the threshold can 

be switched to DK > 50 while operating 

 => Heavy adhesions with low DK value (e.g. 

chocolate) will be ignored, but water or 

cleaning solutions can be detected as usual. 



Level detection 

T = const. 

Capacitive level detector NCS 

High protection against humidity because of 

heated electronics 

» Avoids condensation inside the instrument 

» Longer durability and higher reliability 



Level detection 

Replacing the vibration limit switch in a KEG 

filling plant 

Advantages 

» NCS is non sensitive on adhesions 

» No adhesion of crystallized caustic soda, no lime 

stone on the sensor 

» Maintenance free because cleaning of sensors is 

not necessary 

» No downtimes of the plant 

 

Brine film after 

CIP 

Clean sensor tip after 6 

month in process 

Application example NCS 



Level detection 

Application example NCS 

Full and empty detection in a CIP storage tank  

» Reliable full and empty detection because 

of non-sensitivity on foam and adhesions 



Level detection 

Level detector NCS-L „Long version“ 

Extended sensor probe version 

Applications 

» Installation from top for full detection in vessels   

» Full / empty detection of very sticky and 

adhesive media 

 Fully compatible alternative to vibration limit 

switch 

» Available length: 50….250 mm 

» Sensor length can be shortened by customer up 

to 50mm! 



Level detection 

NCS-L/50 in 

Ketchup-Tank 

Application example NCS-L „Long version“ 

Empty detection 

Problem 

» Because of the very viscose liquid, the bottom 

mounted sensor is covered completely by the 

media and gives still a full signal even if the 

vessel is empty 

» Examples: Ketchup, mayonnaise, curt,… 

Solution 

» Because of the longer sensor probe and the 

capacitive measuring principle a safe empty 

detection is guaranteed! 



Level detection 

Application example NCS-L „Long version“ 

Full detection in vessels / Installation from top 

Problem 

» Often an installation of a level detector from 

the side is not possible (e. g. insulation) or 

customer wants to replace an existing vibration 

limit switch without any reconstructions. 

Solution 

» NCL-L with sensor length 250 mm 

» Sensor length can be shortened by up to 50mm! 



Level detection 

Medium: 

Sausage meat 

NCS-L/250 

Application example NCS-L „Spemaba“ 

Overfill protection in a sausage meat filling machine 
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Level measurement 

 



Level measurement 

Level measurement: Overview 

LAR 

» Climatic independent level 

transmitter with fully closed 

measurement system 

NSK 

» Potentiometric level 

transmitter 



Level measurement 

LAR-361: Application and specified usage 

Hydrostatic level transmitter LAR 361:  

» Accurate hydrostatic level measurement in 

exterior storage tanks  

» Process temperature up to 120°C 

compensated! 

» Ideally for high humid ambiance  CLIMATIC 

INDEPENDENT! 

» 3 years warranty  



Level measurement 

atmospherical pressure

hydrostatic pressure

temperature 

sensor 2

temperature 

sensor 1

hydraulic

coupling

atmospheric vent location 

LAR-361: Measuring principle 

The pressure sensor utilizes an internal 

piezoelectric transducer to convert 

the mechanical pressure into a 

corresponding mV signal.  

 

 

» Fully closed measurement system 

» Measurement system has no direct 

contact to the atmosphere 

» Relative measurement 

R = f (p) 



Level measurement 

Type  max. operation range  

______________________________________ 

LAR-361 / 0: 0…0,35 bar (turn down 0.1 bar) 

 

LAR-361 / 1: 0…1,0 bar (turn down 0.35 bar) 

 

LAR-361 / 2: 0…2,0 bar (turn down 1.0 bar) 

 

LAR-361 / 3: 0…3,3 bar (turn down 2.0 bar) 

 

LAR-361 / 4: 0…4,0 bar (turn down 3.3 bar) 

LAR-361: Pressure ranges 



Level measurement 

Condensation! 

Application example LAR-361: Milk storage tank 

Dairy Erkheim 

Medium: Milk 

Level measurement with LAR-361/1 

Empty detection with NWM-141/NCS-11 

T medium: 3°C 

CIP: 70°C 



Level measurement 

Condensation! 

Application example LAR-361 

Heinrichsthaler Milchwerke (dairy) 

Medium: Milk 

Level measurement with LAR-361/2bar 

Empty detection with NCS 

Temp. medium: 3°C 

CIP: 70°C 



Level measurement 

LAR-361 in pressure tanks (brewery)  

Application  

 

 Differential pressure measurement  

- Height approx. 5 m (P hydr. = 0.5 bar)  

- Head pressure Pü max. 1 bar 

- Pressure range 2 bar 

- Attention: P hydr./ P ü > 0,25  

 

Process connection EMZ-352 

 

Linearization with digital display PEM-DD  

 

 

Condensation 

Application example LAR-361 



Level measurement 

Potentiometric Level Sensor NSK 

» Level measurement in vessels from 100mm 

up to 3000mm 

» Level detection in pipes 

» Independent on pressure 

» Absolutely non-sensitive on adhesions 

» Minimum conductivity 1µS/cm  

» CIP / SIP cleanable 150°C / 30min (with 

option - H) 

» Completely made of stainless steel, isolation 

PEEK, coating PFA 

NSK: Applications and specified usages 



Level measurement 

V4A Stab 

0% 

100% 

Medium 

RF1 

RF2 

UREF 

UIN 

Tank 

NSK: Potentiometric measuring principle 

A
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U
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0%

100%

pN
U

U
NtDigitalwer

REF

IN 

U
P

p = 0 .. 100%

R
P

The conductivity of the medium has 

to be homogen! 

Principle: 

The measured voltage on the vessel 

wall depends on the level 

Equivalent circuit: 

 



Level measurement 

Short circuit between rod and 

fitting, especially after 

cleaning with brine:  

» Full detection even if tank 

is empty! 

» Option NSK-.../ OI 

NSK-... 
Spray ball NCS-11 

Full 

NCS-11 
Empty 

NSK: Behavior during cleaning 



Level measurement 

NSK-157 

NSK: Accuracy 

» Resolution: 12 bit = 1/4096 of the probe length 

(e.g. length 500mm => resolution 0.12mm)  

» Repeatability < 0.2% of the probe length 

» Long time stability < 0.2% / year 

(deviation after one year in process) 

» Response time < 100 ms 

(10 measuring cycles in 1 second) 

» Accuracy < 1% 

(e.g. height 100mm => max. deviation +/-1mm!) 

 



Level measurement 

Application examp. NSK: Tank volume measurement 

Task:  

Volume measurement in a storage tank 

Features:  

» Highest accuracy (much better than pressure transmitter) 

» No adjustment of the DK value, no problems with brine film (like 

capacitive level sensor has) 

» Foam has nearly no influence on the measurement 



Level measurement 

NSK-358 in a ring bowl 

Application example NSK: Juice bottling 

  

Advantages: 

» No calibration when changing the 

medium 

» Non-sensitive on foam 



Level measurement 

Digital Indicator DPM 

Application example NSK: Tank linearization 

Volume measurement 

with one rod level sensor 

Tank linearization with  

PEM-DD 



SENSORS AND CONTROLS. FOR FOOD & PHARMA. 

Pressure measurement 

 



Pressure measurement 

Pressure measurement: Overview 

DAN-HH 

» Piezoelectric 

transmitter with 

metal membrane 

DAC-341 

» Capacitive pressure 

transmitter with 

ceramic membrane 

Pressure gauge 

» Hygienic designed 

gauges for food and 

pharma 



Pressure measurement 

Pressure gauge: Applications and specified usage 

Hygienic pressure gauges 

» Available diameters 63 mm and 

90 mm 

» Local display without power supply 

» Pressure ranges -1 ... +40 bar  

» Hygienic pressure measurement 

regarding process connection und 

housing 



Pressure measurement 

Measuring principle: Bourdon Tube 

A rolled tube will be stretched 

by the pressure inside the 

tube 

Drawing of a Bourdon tube 

By the pressure „p“ a definite volume of the media will be moved  

into the Bourdon tube. 

The end of the Bourdon tube will move proportional to the 

pressure. 



Pressure measurement 

Pressure gauge: Installation 

» Case filling with glycerin for 

vibration damping 

» Hydromechanical damping for 

strong pressure surges 



Pressure measurement 

DAN-HH: Applications and specified usage 

Compact Pressure Transmitter DAN-HH 

Advantages 

» Durable and reliable also at process temperatures up 

to 150 °C permanent 

» Compact stainless steel design 

» Easy to operate 

» Hygienic stainless steel membrane 

» Available for G1" CLEANadapt and Tri-Clamp 1,5“ and 

2" 

» 3-A TPV compliant version with Tri-Clamp connection 

» Pressure range up to 20 bar absolute and up to 34 bar 

relative 



Pressure measurement 

DAN-HH with EMZ-352 

DAN-HH: Specification (1) 

Pressure ranges 

» Relative:  0…1; 2; 3; 7; 14; 20; 34 bar 

» Compound:  -1…1; -1…2,5; -1…6; -1…13 bar 

» Absolute:  0…2; 3; 7; 14; 20 bar 

» Special ranges are available 

» Over-range rating min. of 2 times base range 

Turndown 

» Turndown (Span): - 50 % of base range except 1 

bar REL und 2 bar ABS: -10 % of base range 

» Zero: +/- 10 % of base range 



Pressure measurement 

DAN-HH: Specification (2) 

» Accuracy:   + 0,5 % of full scale 

» Hysteresis:   + 0,1 % of full scale 

» Repeatability:  + 0,3 % of full scale 

» Linearity:   + 0,1 % of full scale 

» Stability:   + 0,3 % / 6 month 

» Supply: 12…36 VDC 

» El. connection: M12-plug 

» 2-wire sensor 4…20 mA 

» Protection class: IP 67 

» Temperature range: 

 Ambient: - 20…50 °C 

 Process: 0…150 °C permanent 



Pressure measurement 

PEM-DD 

DAC-341: Applications and specified usage 

Pressure transmitter with ceramic cell DAC-341 

» Precise pressure measurement in pipes 

» Differential pressure measurement with 2 x 

pressure transmitters and display PEM-DD 

» Completely made of stainless steel 

» “Dry” measurement cell (no oil filling) 



Pressure measurement 

A change of pressure on the Ceramics cell will lead to a change of the 

capacity of the sensor cell: change of capacity = proportional to the 

change of pressure 

C = f (p) 

 

relative-cell 

atmospherical pressure 

pressure 

body 

membrane 

pressure 

absolute-cell 

vacuum 

membrane 

CP 

CR 

CR 

CP 

body 

DAC-341: Measuring principle 

» High overload stability (up to factor 

25) 

» Vacuum-proof 

» Accuracy 0.25 % of full scale 



Pressure measurement 

Pü 

P differential = Phydrostatic + Pü -Pü 

P differential = Phydrostatic 

Phydrostatic + Pü 

Pü 

Phydrostatic + Pü 

Attention:  
 

P hydr. / P ü > 0,25 

Application: Differential pressure measurement 



Pressure measurement 

Application example DAC-341: Bottling machine 

Measurement point: 

Pressure Transmitter DAC-341 

Task: 

Pressure measurement and controlling 

in the feeding line of the bottling 

machine 
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Inductive 

conductivity measurement 

 



Inductive conductivity measurement 

 

ILM-2 

EMZ-352 

ILM-2/ILM-3: Application and specified usage 

» Phase separation of products 

» Phase separation of CIP media 

» Product- / quality control 

» Concentration measurement  

(alkali and acid concentration in remaking) 

» Leakage detection in cooling circuits 



Inductive conductivity measurement 

 

Ind. conductivity measurement – Measuring principle 

» The sender coil is generating a magnetic field.  

» The induced current in the medium generates 

another magnetic field in the receiver coil.  

» The induced voltage in the receiver coil is 

directly proportional to the conductivity of the 

medium. 

» The conductivity of the liquid is dependent on 

the temperature!  => An additional temperature 

sensor in the sensor tip is used for compensation 

Advantages 

» Comparing to the conductive measuring 

principle, adhesions have no influence on the 

measurement! 

 



Inductive conductivity measurement 

 

Application example ILM: CIP plant 

Applications: 

» Concentration measuring and 

remaking of cleaning solutions 

» Phase separation of different 

cleaning solutions 

» Phase separation beer/water 

The conductivity meters are installed under a siphon to avoid air 

bubble inclusions 



Inductive conductivity measurement 

 

Lager 
1400 S/cm 

Pilsner 
1900 S/cm 

Wheat Beer 
1400 S/cm 

H2O (tap water) 

 ~ 300 S/cm 

App. example ILM: Phase separation Water-Beer 



Inductive conductivity measurement 

 

Conductivity and phase separation 

Phase separation of caustic soda 

and water during CIP 

» Conductivity: 

 Water: 0,3 mS/cm 

 Caustic soda (2%): 80 mS/cm 

» Response time ~ 1,2 sec 

 

 



Inductive conductivity measurement 

 

Caustic soda 20 °C 

0
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80

100
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140

160

180

200

0 1 2 3 4 5 6

Conductivity [mS/cm] 

Concentration [%] 

Values: 

1,0 % =   46,5 mS/cm 

2,0 % =   85,0 mS/cm 

3,0 % = 123,0 mS/cm 

4,0 % = 156,0 mS/cm 

5,0 % = 185,0 mS/cm 

Nitric acid 20 °C 

0 

20 

40 

60 

80 

100 

120 

140 

0 1 2 3 4 5 6 

Conductivity [mS/cm] 

Concentration [%] 

Values: 

1,0 % =   25,0 mS/cm 

2,0 % =   48,0 mS/cm 

3,0 % =   72,5 mS/cm 

4,0 % =   96,5 mS/cm 

5,0 % = 120,0 mS/cm 

Conductivity and concentration 



Inductive conductivity measurement 

 

ILM-2 

EMZ-352 

ILM-2/ILM-3: Features 

» High repeatability < 1 % of measurement 

value 

» Free adjustable temperature coefficient 

» Ranges from 0…500µS/cm to 1000mS/cm 

» Up to 4 ranges external switchable 

» Output for conductivity and temperature 

» Alarm signal in case of failure: 2,4mA 



Inductive conductivity measurement 

 

Flow

Flow

ILM-2/ILM-3: Installation 

» Give attention to the right flow direction 

» Avoid air and air bubbles 

» Smallest pipe diameter: DN 40 

» Only for use in combination with Negele 

hygienic CLEANadapt fitting 



Inductive conductivity measurement 

 

Application example ILM 

Brewery 

Customer: Berg Brauerei Zimmermann 

Medium: caustic soda 1,8 - 2% 

Application: Concentration 

measurement of nitric acid and 

caustic soda  

Temperature: ca. 85°C 

Beverage Industry 

Customer: Frankenwald 

Mineralbrunnen 

Medium: Mineral water 

Application: Quality control 

Temperature: 15 - 20°C 
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Turbidity measurement 

 



Turbidity measurement 

Turbidity measurement: Overview 

ITM-3 

Back Scatter Turbidity 

Meter 

for „high“ turbidity 

ITM-4 

4-Beam Turbidity 

Meter 

(Nephelometer) 

for „low“ turbidity 



Turbidity measurement 

ITM-3 

ITM-3: Application and specified usage 

» Media with a turbidity > 2000 NTU (= 5,5 % 

of display ITM-3) 

» Phase separation of products (e.g. milk – 

water – cream)  

» CIP- return (monitoring of pre-rinse water 

to product leftovers) 

» Leakage control of filter and gaskets 



Turbidity measurement 

Ireceiver ~ turbidity 

Infrared back-scatter principle 

» The more particles in the media, 

the more light will be reflected. 

» The more light will be detected 

by the receiver, the higher is the 

current output. 

» The receiver current increases if 

turbidity increases. 

Turbidity meter ITM-3: Measuring principle 



Turbidity measurement 

Turbidity meter ITM-3: Features / Options 

» 4 ranges (0…10% / 20% / 50% / 100%) 

» Optic made of sapphire glass (option) 

» Wave length 860nm (no color dependency) 

» High repeatability <1% of full scale 

» Switching output 24V= 50mA (hysteresis adjustable) 

» For smallest pipe diameter DN 25 

» Installation in one G1/2” GLEANadapt fitting 

» Electrical connection with M12 plug-in connector 

(option) 



Turbidity measurement 

» Air bubbles adulterate the measurement 

» The sensor tip has to be entirely washed around by media 

» Installation in a rising pipe recommended 

» Note in- and output length 

Turbidity meter ITM-3: Installation 



Turbidity measurement 

Application example ITM-3: Fermenting cellar 

» Yeast harvesting in the 

fermenting cellar 

» Phase separation water / 

yeast after yeast tank 



Turbidity measurement 

Application example ITM-3: CIP return 

» Phase separation with   

ITM-3 in CIP return 

» 12 cleaning circuits 



Turbidity measurement 

Application example: Diagram of different media 



Turbidity measurement 

ITM-4 

Turbidity meter ITM-4 

» Product /Quality control 

» Filter monitoring 

» Water - / waste water control 

» Measurement ranges: 0-5000NTU / 1250EBC 

» Process connection: DIN11851; DIN11864 Tri-

Clamp and DIN flange (DIN2633) 

» Pipe diameters DN40 

» Measuring principle: 4-beam alternating light 

» Completely made of stainless steel 

Optic made of PEEK and sapphire glass 

 



Turbidity measurement 

Turbidity meter ITM-4: Measuring principle 

4-Beam alternating light 

Emitter 1 active 

Receiver 1 is measuring transmission light 

Receiver 2 is measuring scattering light 

Emitter 2 active 

Receiver 1 is measuring scattering light  

Receiver 2 is measuring transmission light 

5 x Repetition = 20 Values 



Turbidity measurement 

Turbidity meter ITM-4: Features / Options 

» Wave length 860nm (color independent) 

» Two angels measuring (90° and transmission 

light) => pollution of the glasses will be 

ignored 

» Units NTU and EBC switchable 

(11 ranges per unit) 

» 4 external switchable measurement ranges 

» Switching and analog output 

» Damping adjustable 0…128 sec.  

» Offset adjustable –12...+12NTU (-3...+3EBC) 



Turbidity measurement 

App. example ITM-4: Wine Separator Monitoring 

» Separator monitoring with ITM-4 in a winery 



Turbidity measurement 

ITM-4 

sugar 

fresh  

water mash pressing 

ITM-4 

Application example ITM-4: Tap water monitoring 

» Tap water monitoring in a sugar refinery 



Turbidity measurement 

Cooling water tank 

(ice water) 

Reference 

ITM-4 

Recirculation 

Load #1 Load #2 Load #3 Load #4 Load #5 

Approx. 10 

heat 

exchanger 

per load! 

PLC 

Application example ITM-4: Coolant monitoring  
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Flow measurement 

 



Flow measurement 

Flow Monitor 

FWS: Ultrasonic Doppler 

» Requirement: particles in the media (>50µm)  

» Quick response time (< 1 s) 

» Non-sensitive on temperature changes 

 

FKS: Calorimetric  

» Suitable for ultraclean liquids 

» Response time up to < 5 s 

» Critical on quick temperature changes 



Flow measurement 

Flow meter FMI: Application 

» Measurement of flow rate and volume in food 

and pharmaceutical applications  

» Suitable for liquids, mash and pastes with a 

minimum conductivity of 5 μS/cm  

» Precise measurement of media containing 

solids (< 5 % solid particle content)  

» Suitable for dosing and filling applications  



Flow measurement 

Flow meter FMI: Measuring principle 

Faraday‘s law of induction 

» a voltage is induced in a conductor that moves in a magnetic field  

the flowing, conductive medium acts as the conductor. 

» Two vertically positioned field coils generate a constant magnetic field 

 The voltage induced in the flowing medium is measured by two 

stainless steel electrodes that are arranged horizontally 

» determined measurement values are made available as a counting 

pulse and 4...20 mA standard signal. 



Flow measurement 

Flow meter FMI: Features 

» Very high measurement accuracy and reproducibility even at low 

flow rates  

» Vacuum-tight, rigid PFA lining for maximum resistance to 

aggressive substances such as acids and bases  

» Simple and user-friendly parameterization  

» Swiveling housing head with illuminated graphic display  

» Operation of device via optical keys without opening the housing  

» Minimal maintenance and care requirements  

» Pharmaceutical version available with all necessary certificates  
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Thank you for your attention! 

  


