
 

Manual 
Version 20.03.2023 

Transmitter Model C1 

Turbidity Probes Models AP2, TURBImat-HC,  TURBImat-LC, 
Absorptionphotometer 

 

Chemtronic Waltemode GmbH  
 

40789 Monheim am Rhein    

Niederstr. 14  

Germany 

 

Phone: +49-(0)2173-57007   Fax: +49-(0)2173-56007    

E-Mail: info@chemtronic-gmbh.de   

Internet: www.chemtronic-gmbh.de 

 



 

 

Chemtronic Waltemode GmbH,   Niederstr. 14,   40789 Monheim am Rhein,   Germany  
Phone  +49-(0)2173-57007   Fax: +49-(0)2173-56007   E-mail:  info@chemtronic-gmbh.de   Internet:  www.chemtronic-gmbh.de    Page 2 

 
Content 

Copyright ..................................................................................................................................................................... 3 
Non-warranty ............................................................................................................................................................... 3 
Warranty conditions ................................................................................................................................................... 3 
Storage......................................................................................................................................................................... 3 
Safety instructions ..................................................................................................................................................... 4 

For ALL chemical liquids ......................................................................................................................................................... 4 

Electrical installation ................................................................................................................................................................ 4 

Hazardous area ......................................................................................................................................................................... 4 

Maintenance .............................................................................................................................................................................. 4 

Package Content ......................................................................................................................................................... 4 
Installation Guidelines................................................................................................................................................ 5 
Ideal Installation for Probes Models AP2 and TURBImat-LC .................................................................................. 6 
Ideal Installation for Probe Model TURBImat-HC .................................................................................................... 6 
Principle of Operation ................................................................................................................................................ 7 
What does Turbidity mean?....................................................................................................................................... 7 

What Causes Turbidity? ........................................................................................................................................................... 7 

Measurement of Turbidity ........................................................................................................................................................ 7 

Principle of Absorbance Measurement .................................................................................................................................. 7 

Absorption Photometry .............................................................................................................................................. 8 
Turbidity Probe Model TURBImat-HC ........................................................................................................................ 9 
Software Installation (C1-Config Software) ........................................................................................................... 10 
Connect C1 Transmitter to a PC- or Laptop .......................................................................................................... 10 
C1-Config Software .................................................................................................................................................. 11 

Select Language .................................................................................................................................................................... 11 

Select COM Port ..................................................................................................................................................................... 12 

Set measuring Range ............................................................................................................................................................. 13 

Enter measuring Unit ................................................................................................................................................ 13 
Set Damping ........................................................................................................................................................................... 13 

Adjust Zero Offset ................................................................................................................................................................... 13 

Adjust Gain ............................................................................................................................................................................. 13 

Set Relay Setpoint ................................................................................................................................................................... 14 

Set Relay Hysterese ................................................................................................................................................................ 14 

Apply Settings to Transmitter ................................................................................................................................................. 14 

Safe Settings to File ................................................................................................................................................... 14 
Read Settings from File ............................................................................................................................................. 14 
Calibration ................................................................................................................................................................. 15 
Measuring Screen .................................................................................................................................................... 17 
Maintenance Work .................................................................................................................................................... 18 
List of Spare Parts / Wearing Parts ......................................................................................................................... 18 
Trouble Shooting ....................................................................................................................................................... 19 
Terminal PC-Board Model C1 ................................................................................................................................. 20 
Wiring Diagrams Model AP2, TURBImat  / C1........................................................................................................ 21 
Dimensional Drawing Model C1 .............................................................................................................................. 22 
Dimensional Drawings Model AP2.......................................................................................................................... 23 
Dimensional Drawings Model AP2 with Flange ..................................................................................................... 24 
Dimensional Drawings Model TURBImat-HC.......................................................................................................... 25 
Dimensional Drawings Model TURBImat-LC .......................................................................................................... 27 
Data Sheet Transmitter Model C1 ........................................................................................................................... 28 
Data Sheet Probe Model AP2 .................................................................................................................................. 29 
Data Sheet Probe Model TURBImat-HC .................................................................................................................. 30 
Data Sheet Probe Model TURBImat-LC................................................................................................................... 31 
EU Declaration of Conformity (CE) ......................................................................................................................... 32 



 

 

Chemtronic Waltemode GmbH,   Niederstr. 14,   40789 Monheim am Rhein,   Germany  
Phone  +49-(0)2173-57007   Fax: +49-(0)2173-56007   E-mail:  info@chemtronic-gmbh.de   Internet:  www.chemtronic-gmbh.de    Page 3 

Copyright 
 2023 Chemtronic Waltemode GmbH  

This manual including all of its parts are protected by copyright of Chemtronic Waltemode GmbH. 

Any further use beyond the copyright laws is not allowed without the written approval of  

Chemtronic Waltemode GmbH. 

There are no further reaching warranty claims to take due to the content of existing document. 

Non-warranty 

Chemtronic Waltemode GmbH takes no responsibility or warranty for technical or editorial mistakes or omissions in this docu-

ment. The information in this publication will be provided without warranty for their correctness. Chemtronic Waltemode GmbH 

reserves all rights to make changes to this document without announcement. 

Chemtronic Waltemode GmbH is by no means liable for any consequential damages or miscellaneous damages, which occur 

during the use or storage of the system. 

Some countries do not allow the limitation of liability, so that this exclusion is possibly not valid for you.  

Warranty conditions 

The warranty for this product takes place according to the legal provisions. As place of warranty we explicitly name Chemtronic 

Waltemode GmbH, Monheim am Rhein, Germany. Chemtronic will charge the additional expenses e.g. travel expenses, over-

night cost, etc., in case of warranty service at the customer site. 

Consumable parts as well as wearing parts e.g. lamps, gaskets, etc. are not covered by warranty. 

Improper use, gross negligence, use of the system outside of the technical specifications, missing or improper maintenance will 

cause a loss of the warranty claim.  Please pay attention to our general terms of contract. 

Storage 

Please inspect the instrument immediately after receiving for potential shipping damages. 

If the instrument has already been unpacked for inspection or testing, or if the instrument has been removed from the process 

and it is not to be installed or reinstalled for more than 1 day, the following procedure should be observed: 

 

1. If the instrument has been in service, the wetted portion should be thoroughly cleaned (typically with clean water) and 

then thoroughly dried. 

2. In case the original packing material is not available, place the instrument in a sealed heavy plastic bag with a desiccant 

added to assure clean dry storage. 

3. The instrument should then be stored in a protected area until time of installation. 
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Safety instructions 

Take notice to the following general safety instructions during use and operation of the system. Ignoring these instructions or 

special warnings inside of this manual can damage the sensor, cause inaccurate measurements, and possibly result in unsafe 

installations. Chemtronic Waltemode GmbH will not take any responsibility for consequences arising from ignoring the safety in-

structions and warnings.  

For ALL chemical liquids 

Reagents, standards or the measured product may be toxic or otherwise harmful to human health. Observe appropriate precau-

tions when handling and disposing the reagents. Review the appropriate published material safety data sheets regarding the 

safe handling and disposal of all these products. 

Electrical installation 

Qualified technical personnel must perform the electrical installation of the system. 

Hazardous area 

DO NOT INSTALL the system in hazardous.  

 

Do not install the system in hazardous areas (Ex Zone 0, Ex Zone I, Ex Zone II)  

without the optional explosion proof approvals and certifications. 
 

Maintenance 

Always disconnect the instrument from power during maintenance, replacement of components, installation of additional com-

ponents or any other operations at the open instrument. 

Only qualified technical personnel must perform this work. 

Operating the instrument with open enclosure 

Only qualified technical personnel should operate the instrument when the enclosure is open (e.g. during repair or calibration 

procedure). Be careful that no moisture enters the enclosure. 

 

Some components inside the instrument are energized with voltages, which can cause le-

thal shocks in case of contact. Be careful during installation, handling and operation of the 

instrument.  

Improper installation / operation of the system 

Warranty is void if the system is / was installed improperly, handled improperly, used outside of the technical specifications  

or damaged by gross negligence. 

 

Package Content 

1.) Transmitter model C1with Turbidity probe according to users specification. 

2.) USB Stick with TURBIsmart-F Config- / Calibration Software / Manuals and Certs 

3.)  USB cable. 
4.) Printed Manual and Documentation 

 

 

Please contact us immediately in case of an incomplete delivery or in case of an damage 

off one of the components.  
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Installation Guidelines 

 

 

 

 

 

 

 

 

The measuring system is typically delivered with a factory calibration according to user’s 

specification. The device is ready for use without further calibration / configuration. 
 

 
Make sure that Instrument is disconnected from the mains, during wiring procedure.  

 

Danger, take notice! 

Make sure that your pipe is not pressurized or at low pressure before you insert or retract 

your probe to process. Before beginning any work the sensor must be cleaned and flushed 

thoroughly. Depending on customers’ application product residues can be very dangerous 

(aggressive, poisonous).  

Wear protective equipment if necessary (masks, safety glasses, protective gloves, etc.). 

 

Transmitter Model C1 

• Transmitter and Sensor are sensitive components, do not drop and handle with care. 

• Please do not use the system in case of any visible mechanical damages! 

• Do not operate with open enclosure. Exposed electronics will promote the risk of   

electrical shock and might cause damage to the unit. 

• The enclosures of sensor and transmitter fit IP65 / Nema 4x protection class. 

• Follow the wiring diagram in this manual. 

• Supply voltage: 24VDC+-10% (optional 100-240VAC, 50-60Hz), observe type plate! 

• Proper instrument grounding: The instrument must be grounded to avoid electrical shock hazards to 

personnel and damages to the unit. 

• The power consumption of the Instrument is less than 15W. 

• Relay ratings for alarms and control of external devices are 1 A at 24VDC. 

• Analog output: 0/4-20mA, max. 500Ohm (isolated) 

• The ambient temperature for the Transmitter must be in a range of -10°C to 60°C  

(use dry purge air above 40°C approx. 10 l/h). 

 

Probe Model AP2, TURBImat-HC or TURBImat LC 

• The instrument is typically factory pre- calibrated according to customers specification please double 

check before installation! 

• Avoid air and gas bubbles in your process, they cause measuring disturbances. Air and gas bubbles will 

cause noise and drift of the measuring signals. (The air bubbles are not expected at pressures upwards 

of 2bar in aqueous solutions). 

• The process pressure of pipe insertion probes respectively the immersion depth (open channel, basin 

or tank installation) should never exceed the specification of the sensor. 

• The process temperature should never exceed specification of the probe. 

 

Exceeding the specified maximum pressure and/or the specified maximum tem-

perature represents a high safety risk.  
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Ideal Installation for Probes Models AP2 and TURBImat-LC 

 

 

Ideal Installation for Probe Model TURBImat-HC 
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Principle of Operation 

Absorption photometers will be used used to measure the turbidity of liquid products.  
The light absorption is measured at a specific wavelength, typically in the near infrared (NIR) at about 700nm to 850nm. The 
absorbance values are used to calculate the turbidity in an application specific measuring unit. 

 

 

What does Turbidity mean? 

Turbidity is an optical impression, which describes the characteristic of a transparent product, to scatter and absorb light.  A 
focused light beam will be attenuated and scattered in hazy products, so that this product can become practically opaque in 
bigger layers. 

What Causes Turbidity? 

Turbidity is caused by particles in transparent products. A particle is defined as something with a different refractive index as 
the carrier product. Some examples of particles are minerals, yeast cells, metals, oil drops in water, milk in water, gas bub-
bles and aerosol’s. 

Measurement of Turbidity 

Turbidity is not a clearly defined magnitude like e.g. temperature or pressure.    
Turbidity is a subjective impression. For this reason turbidity measurement systems will be typically calibrated by using a 
comparison's standard such as Formazin or Diatomatious Earth.  

Principle of Absorbance Measurement 

A light source and a detector are located parallel over against. The changing of light intensity, caused by the product between 
lamp and detector, will be detected and displayed as measuring result. The application is the measurement of concentrations 

(color or solids) in a liquid. The basic measurement unit of an absorption photometer is called AU (Absorption - Unit). 

Definition of AU: 

1 AU = 90 % loss of light intensity 

2 AU = 99 % loss of light intensity 

3 AU = 99,9 % loss of light intensity 

4 AU = 99,99 % loss of light intensity 

5 AU = 99,999 % loss of light intensity 

  

Absorption diagram
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1 OPL [= optical path length] specifies the product slot between light source and detector  

 

Typical Measuring units 

ppm: Parts per million FNU1: Formazin Nephelometric Unit 
FTU: Formazin Turbidity Unit mg/l: Milligram per liter 
TEF: Trübungseinheiten Formazin (German for FTU) gr/l: Gram per liter 
EBC: European Brewery Convention %  TS: Percent total solids 
NTU1: Nephelometric Turbidity Unit   

The dependencies on the different measuring units 

1 FTU = 1 TEF = 1 NTU1  = 1 FNU1  = 0,25 EBC 
1 Nephelometry describes the method of side scatter turbidity measurements, these units are used at 90° 
side scatter turbidity meters only. 
 
Based on comparisons measurements, by using a 12° forward measurement system we have found the fol-
lowing dependencies. 
1 FTU = 1 TEF = 0,25 EBC = 2,05ppm = 2,05 mg/l = 0,00205 g/l = 0,00000205 % TS 
* At a specific particle weight of 1 kg/dm, 1mg/l particles in 1 kg of water will correspond to 1ppm. 

Typical ranges 

The original design of scatter light turbidity meter was used for the detection of low turbidities. The resolution 
of these instruments is suited easily in ranges lower as 0.1ppm (approx. 0.05 TEF / FTU / FNU / NTU or ap-
prox. 0.01EBC) and better. The maximum range is in ideal case lower than 200ppm, but there are as well 
systems available with a range of more than 8000ppm. 
 

Please take notice: 

There are turbidity meters with several different methods of measurement available!  

Make sure that your turbidity meters operate according to the same principle of measurement,  

if you compare measurement results.   

For example:  

you can compare 90° vs. 90° scattered light turbidity meters, or 12° vs. 12° scattered light turbidity meters.   

Never compare turbidity meters with different methods of measurement! 
 

Absorption Photometry 

The sensitivity of an absorption turbidity measurement system, is mainly dependent by 

two parameters. 

1. The intensity of the light source, which is typically constant. 

2. The optical path length (OPL1): The optical path length is variable and can be changed to match the re-

quirements of specific applications. 

To measure low concentrations, a large OPL is required. Otherwise there is not enough change in light 

intensity, to get good measurement results. 

To measure high concentrations, a small OPL is required. Otherwise there is not enough light energy, 

to pass the product. 
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Turbidity Probes Models AP2 / TURBImat-LC 

 
The probe model AP2 uses the single beam absorbance measurement to detect turbidity in  
liquids: The measurement wavelength is typically 880nm (other wavelength on request). 
 
 

 
 
The beam of the IR- LED passes the Sapphire windows embedded in the sensing head.  
The detector captures the IR- absorption of the liquid in the optical path. 

Turbidity Probe Model TURBImat-HC 

 

Large OPL = Low concentrations / high sensitivity 

Small OPL = High concentrations / low sensitivity  
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Software Installation (C1-Config Software) 

 System Requirements 
 

Supported Operating Systems Microsoft Windows 7, 8, 10 

Requirements Microsoft.NET Framework 4.72 (x86 & x64) 

RAM 2GB 

Hard Disk Space < 1MB 

 

 
 
 
Installation Procedure C1-Config Software 
 

I. Close any open programs that are running on your computer before starting the installation. 

II. Double click on setup.exe. 

III. Software installs automatically 

 

Connect C1 Transmitter to a PC- or Laptop 

Connect the device according to the connection diagram and switch on the device. Then 

connect the PC/laptop to the C1 measuring amplifier using the USB cable (not vice versa). 

To perform a restart, always disconnect the USB plug as well. 

 

 

 

Take Notice:  

The USB- connector of the C1 is located under the cover cap at the outside of trans-

mitter enclosure. 
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C1-Config Software 

Start Software per click/double click on the C1-Config icon. 

Select Language 

 

 
 

Select your language and proceed! 
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Select COM Port 

 
 

Select the COM port of your turbidity meter, click “connect” button and then the “Get Settings” button. 
 

 

Finding the correct COM Port:  

Shut down C1-Config software. Disconnect USB cable. 

Restart software, go to “Select COM Port”, look to the list of active Ports. 

Shut down C1-Config software again. Reconnect USB cable. 

Restart software; go to “Select COM Port”, Com Port list shows now the additional 

Port of the instrument. Select these COM port and click “Connect Button”. 

 

A click to the “Get measuring Transmitter Settings” button will transfer the current transmitter settings 
and measuring values to the screen. 
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Set measuring Range 

Adjust or enter your measuring range. 
 

Enter measuring Unit 

Allows entering an application specific measuring unit like ppm, mg/l, EBC, FTU, … 
The measuring unit is limited to four characters (ASC II). 

Set Damping 

The Damping function averages the last measuring results of the instrument. 
The instrument displays always the average of the last 6 results, in case the Damping is set to “6”, 
This makes readings more stable and protects for measuring outliers. 
Damping can be set between “1” and “25”. 

Adjust Zero Offset 

Adjust Zero Offset allows to set the instrument readings to “0”. 

Zero offset procedure requires clear almost turbidity free liquid inside of sensors flow cell. 

 

 

Take Notice:  

Use ultra pure liquids without bubbles / particles only in case you like to shift “0” 

reading of the instrument. 

Adjust Gain 
Adjust Gain allows a correction of the instrument reading at a known turbidity. 
Example: 
Instrument reading: “0.95” 
Turbidity: “1.00” 
Gain must be set to “1.05” to result a reading of “1.00” (0.95 x 1.05 = 1) 
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Set Relay Setpoint 

The “Relay Setpoint” defines the switching point of the alarm relay. 

Set Relay Hysterese 

The hysterese affects the relay setpoint. 
Following settings:  setpoint  “2.00”  and  hysterese “0.1” 
Alarm will be switched at “2.1” and reset will be switched at “1.9” 
So alarm switching point will be (setpoint + hysterese) 
and reset will be (setpoint – hysterese). 
 

 

Take Notice:  
All Settings you change (Range, Damping, Zero, Gain, etc.) will be immediately  
transferred via USB to instrument’s measuring electronic! But they are not in the 
permanent memory. So a reset or power on off will restore the old settings. 

 

Apply Settings to Transmitter 

Stores new settings (Range, Damping, Zero, Gain , etc.) to the permanent memory of the  
measuring electronic! 

Safe Settings to File 

Store a backup of your instrument settings onto the hard disc of your computer / laptop. The 

backup files are in txt format and located at C:/Chemtronic_C1. 

 

 

Take Notice:  
We strictly recommend to backup the factory settings of the instrument before you 
do any changes at the instrument settings. 

 

Read Settings from File 

Read a backup file from the hard disc of your computer (data recovery). 
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Calibration  

 

 

Danger, take notice! 

Make sure that your pipe is not pressurized or at low pressure before you retract 

your probe from process. Before beginning any work the sensor must be cleaned 

and flushed thoroughly. Depending on customers’ application product residues 

can be very dangerous (aggressive, poisonous).  

Wear protective equipment if necessary (masks, safety glasses, protective 
gloves, etc.). 
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Notice: 

• Qualified technical personnel must perform repair and maintenance.  

• Avoid pulling and twisting of the probe cable. 

• Avoid applying excessive force during installation and reinstallation of the probe. 

• Please be sure that no dust or other particles penetrates into the optical assembly. 

• In case of any dirty components please clean carefully by using fresh water and a cloth (lint-free), dry all com-

ponents by using instrument air. 

• Use suitable tools only. 

 

Example calibration (Range 0-1000ppm) 

 

1.) Fill a suitable vessel with low concentration calibration standard (zero liquid). 

Typically distilled- or demineralized- water for the zeroing of turbidity probes. 

Take notice that distilled- / demineralized water does not have an absolute zero concentration. 

The turbidity of laboratory grade distillate shows typically a turbidity value of 0.1 - 0.3ppm 

 

2.) Insert your properly cleaned probe into the Vessel. 

Make sure that the optical path of the sensor is completely submerged. 

Make sure that there are no bubbles in the optical path. 

Protect inserted probe against ambient light. 

 

3.) Connect your PC/Laptop via USB to the C1 Transmitter and start the C1-Config software. 

 

4.) Use “Adjust Zero Offset” to set the instrument reading to a reading of “0ppm to 0.3ppm”. 

 

5.) Fill a suitable vessel with a 900ppm calibration standard. 

Take notice, the calibration standard should have a concentration of about 75% to 100% of calibration 

range (0-1000ppm in our example). 

 

6.) Insert your properly cleaned probe into the Vessel. 

Make sure that the optical path of the sensor is completely submerged. 

Make sure that there are no bubbles in the optical path. 

Protect inserted probe against ambient light. 

 

7.) Use “Adjust Gain” to set the instrument reading to a reading of “900ppm”. 

 

 

Take Notice:  
Push button “Transfer Settings to Transmitter” in menu “Basic Settings” to 
finalize your calibration otherwise you will get the previous calibration after 
reset or power on/off. Transfer Settings to Transmitter will store the new cali-
bration into the permanent memory of the instrument! 
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Measuring Screen 

 
 

The measuring screen is the standard menu if the system is used with a PC / Panel PC. 
The menu displays the some general settings, system health information and measuring values. 
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Maintenance Work 

The measuring transmitter model C1 is free of maintenance! 

 

The probes models AP2, TURBImat-LC, TURBImat-HC have a low maintenance requirement which is limited  

on cleaning of the measuring windows. 

Depending by application, coatings may form on the windows. 

This may make it necessary to clean the measuring windows in fixed intervals.  

The interval of the cleaning is determined by the operator depending on the application. 

For cleaning, uninstall probe from process. 

Clean the windows with a suitable cleaning agent, a cloth or a soft brush. 

In case of mineral / lime deposits it is recommend clean the windows using diluted acetic acid. 

 

 

 

 
Please take notice:  
A factory inspection is recommended after 5 years of operation. 

 

 

 

 

 

Please take notice:  
In case of measuring hazardous substances (corrosive / toxic substances). 
Appropriate protective measures must be taken before cleaning. 
(Protective clothing, safety goggles, gloves, if necessary breathing mask). 
Make absolutely sure that the measuring cell is emptied and depressurized 
before starting the cleaning procedure. 

 

 

 

 

List of Spare Parts / Wearing Parts 

No spare parts or wearing parts recommended. 
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Trouble Shooting 

 

Complete failure: - Display and LEDs completely without function. 

 

Remedy: 

Check whether the supply voltage is present. 

Use the wiring diagram to check whether the supply voltage is connected correctly. 

For 24V DC operation, check polarity. 

Check fuse F1 and replace it if necessary. 

Contact Service. 

 

 

Error: Check fuse - Fuse F2 for the measuring lamp defective. 

 

Remedy: 

Check that there is no short circuit in the lamp or the supply line to the lamp. 

Check fuse F2 and replace it if necessary. 

Contact service. 

 

 
 

 

Error: Sensor LED - LED in the connected sensor is defective. 

Error: Sensor lamp - Measuring lamp in the connected sensor is defective. 

 

Remedy: 

Use the wiring diagram to check whether the LED/measuring lamp is connected correctly. 

Pay attention to polarity in case a LED- light source is connected. 

Replace the LED/Lamp. (If necessary, follow the instructions in the relevant manual). 

Contact service. 

 

Error: Transmission Low - Sensor outside the physical measuring range, the light from the Led / measuring lamp in the 

sensor is completely absorbed. 

 

Remedy: Abnormal process condition, solid concentration in the measured product extremely high. 

 

Critical Absorption - Light absorption exceeds application-specific limit value.  

 

Remedy: 

Abnormal process condition, extremely high color/solids concentration in the sensor. 
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Terminal PC-Board Model C1 
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Wiring Diagrams Model AP2, TURBImat  / C1 
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Dimensional Drawing Model C1 
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Dimensional Drawings Model AP2 
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Dimensional Drawings Model AP2 with Flange 
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Dimensional Drawings Model TURBImat-HC 
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Dimensional Drawings Model TURBImat-LC 
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 Data Sheet Transmitter Model C1 
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Data Sheet Probe Model AP2 
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Data Sheet Probe Model TURBImat-HC 
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Data Sheet Probe Model TURBImat-LC 
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EU Declaration of Conformity (CE) 

 
 


