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1 Technical data 

1.1 Standards 

The following standards were applied when manufacturing the sensor: 

 EN 61326-1: 2013-7 

 EN 61326-2-3: 2013-7 

 DIN/EN 27027 (ISO 7027) 

1.2 Specifications 

Sensor specifications 

Measurement range 0…200 NTU / 0…200 FNU / 0…50 EBC (Formazine) 

Resolution 0.01 NTU / 0.01 FNU 

Units NTU, FNU, EBC, CDU (customer-defined-unit) 

Precision ≤ ± 1 FNU / NTU 

Reproducibility ± 0,5 FNU / NTU 

Wavelength 850 nm 

Light source LED 

Material Stainless steel 1.4435 (316L) 

Surface finish Ra <0.37 µm 

Measuring window Sapphire 

Supply voltage 24 V DC 

Output current 4…20 mA 

Switch output Can be set to NO or NC 

Inlet contact +24 V DC for adjustment (zeroing) 

Cable connection 5 or 8-pin M12 plug 

Cable length 2 m or 5 m 

Process connection Varivent N (DN40-DN125) 
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NOTE  

In accordance with DIN EN ISO 7027, the units NTU (Nephelometric Turbidity Unit) and 

FNU (Formazine Nephelometric Unit) are numerically equivalent.  

The numerical conformity between NTU and FNU applies to prepared  

formazine standards. 

 

1.3 Dimensions 

 
Fig. 1: Sensor dimensions 
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1.4 Environmental conditions 

Ambient temperature: -10…70 °C 

Transport and storage temperature: -20…80 °C 

1.5 EXspect process conditions EXspect 291 

Max. permissible pressure PS: 16 bar 

Max. permissible temperature TS: 90 °C 

Max. sterilisation temperature: 135 °C max. 1 hour 

 

 
Fig. 2: EXspect 291 pressure temperature diagram 

1.6 Name plate 

 

Fig. 3: Name plate 
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2 Product description 

2.1 EXspect 291 turbidity sensor 

2.1.1 Components 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: EXspect 291 turbidity sensor 

EXspect 291 

The EXspect 291 sensor is a high-precision turbidity sensor in a compact housing. It 

measures the turbidity of liquids using the 90° scattered light method. The sensor is de-

signed to monitor continuous process results or to display changes reliably. Particularly 

suitable for low turbidity levels during phase separation, controlling separators, filter 

monitoring and measuring concentrations. 

• Safe phase separation 

• Faster product change 

• Reduced waste water costs 

• Filter monitoring 

• Colour-independent concentration measurement 

• Compact design with integrated booster and display 

• Resistant sapphire windows 

• Hygienic design, suitable for CIP 

1 Housing cover 

2 Touch display 

3 M12 plug connection 

4 Process connection 
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The sensor is easy to install and connect. When operated, maintenance costs are low. 

Moreover, expensive calibration is not required.  

The sensor is fitted with a “Varivent N” process connection and is installed vertically in a 

pipe, preferably a riser. Observe the flow direction when installing. The orientation of the 

connector plug serves as a guide. 

Air bubbles in the system can affect the readings. Many media tend to form gas bubbles 

when the pressure is released. To minimise this effect, the pipework or tank can be pres-

surised. 

Display 

The current measurement value is shown on the display. The sensor can be configured 

using the touch display.  

Calibration input 

The current measurement value can be set to 0 by briefly connecting a 24 V DC signal to 

the calibration input. With this, the transmitter can be adjusted to familiar measurement 

media (zeroed). The same is possible using the “Offset Val” [OffsWert] menu function. 

2.2 Function 

Measuring unit 

Defines the measuring unit to be displayed. In addition to the turbidity units 

FNU (Formazin Nephelometric Unit) or NTU (Nephelometric Turbidity Unit), a customer-

defined unit of measurement, CDU (Customer Defined Unit), can be selected. 

The following is valid for measurement in Formazine:  

1 NTU = 1 FNU = 1 FAU = 1 TEF = 0.25 EBC = 2.05 mg/l 

Zeroing (offset) 

Sets the current measurement value to 0.  
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Offset 

Adjusts the current measurement value to a desired reference value by entering an  

offset value. 

Display toggling 

Defines which measurement value should be displayed: 

• Turbidity 

• Customer defined unit (CDU) 

 

 

The factory pre-set CDU value can only be changed or adjusted for sensors with the  

8-pin M12 connector and with the ECI-01 communication interface, as well as the  

EXpert 2.x software. 

Regardless of the display setting, the analogue output always provides a signal that de-

pends on the turbidity of the medium. 

Lower measuring range 

Defines the 4 mA point for the output current. You can choose from a range of 0 – 100 % 

of the possible measuring range. 

Upper measuring range 

Defines the 20 mA point for the output current. You can choose from a range of 0 – 100 % 

of the possible measuring range.  

Damping 

Smooths the measured value by applying a moving average. 

Switch-off point 

Defines the point at which the contact switch switched off. You can choose from a range 

of 0 – 100 % of the possible measuring range.  
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Switch-on point 

Defines the point at which the contact switch is activated. You can choose from a range 

of 0 – 100 % of the possible measuring range.  

Switch function 

Defines the digital output function for the contact switch. You can choose between mak-

ing contact and breaking contact.  

Switching delay 

Defines the switch delay for the contact switch. You can choose freely from a range of  

0 – 200 seconds. 

Language  

Defines the display language. 

2.3 Process integration 

Sensor  

The EXspect 291 sensor is installed directly into pipework via a “Varivent N” process con-

nection. To do this, there must already be a suitable flow vessel in the pipework. Care 

must be taken to ensure that the sensor optics are correctly aligned. 

The sensor’s process connection must be fitted with an elastomer seal and a retaining clip 

before it can be fitted on the flow vessel. 

NOTE  

There must be no other equipment in the flow vessel on the side opposite the sensor. 

This opening must be sealed with a blanking plate. 
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Fig. 5: Process integration 

 

Transmitter 

The transmitter is powered by a 24 V DC supply, has a freely programmable contact 

switch, and a 4 - 20 mA output for outputting measurement values. The measurement 

value can be set to 0 via a 24 V input. 

Pressure / Temperature 

The EXspect sensor can be used at a pressure up to 16 bar and at a maximum process 

temperature of 90 °C. 

To protect the LED, which is used, it is switched off at a temperature of 90 °C. Measure-

ment is then no longer possible. The display shows the error message "LED Current". 

After lowering the medium temperature below 90 °C, the LED is reactivated and the error 

message disappears. 

NOTE  

Please observe the pressure and temperature diagrams in → Chapter 3 
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Installation positions 

The sensors should always be operated in one of the installation positions shown in the 

diagram. Care must be taken to ensure that the pipe is completely full and that the sensor 

is not located in a position where there is significant turbulence in the fluid, which could 

lead to the formation of air bubbles. You should also consider how easy it is to read the 

display and how easy it is to access and operate the sensor. 

The following graph shows the favoured installation locations for the sensor. Here, as-

sembly on the side of the pipe is preferable. 

 

Fig. 6: Installation positions 

 

The sensor must always be fitted so that the optical unit is aligned with the direction of 

the media flow. The sensor’s connector can be used as a guide. This should always be 

aligned with the direction of the on-flow.  
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Fig. 7: Sensor positioning 

2.4 Checking and adjustment 

Procedure: 

• Fill a dark container (e.g. black plastic) with liquid standards (e.g. formazine or 

AMCO Clear®) or dilutions thereof.  

• Immerse the sensor in the liquid.  

• Ensure that the measuring optics are fully submerged and that there are no air 

bubbles on or between the measuring windows.  

• Thoroughly clean the wetted surface after calibration. 

 

NOTE  

If the deviation is unacceptable, repeat the process. If the measured value to be checked 

(including the sensor or reference tolerance value) cannot be achieved, return the sensor 

to the manufacturer for testing and, if necessary, recalibration. 
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3 EXspect 291 order structure 

 Code Measurement range 

A 0…200 FNU / 0...200 NTU 

 Code Material (medium-wetted) 

4435 Stainless steel 1.4435 / 316 L 

XXXX Special version 

 Code Sealing material (medium-wetted) 

MET Without an elastomer seal 

XXX Special version 

 Code Process connection 

VRN Varivent N (DN40-125) 

XXX Special version 

 Code Interface 

AS analogue 4 - 20 mA / 5-pin M12 

AD analogue 4 - 20 mA / can be parame-

terised digitally / 8-pin M12 

XX Special version 

 Code Display 

1 With integrated 

display 

X Special version 

EXspect 

291 
      

Order code 
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4 Spare parts and accessories 

The sensor serial number must always be quoted for spare parts and accessories orders. 

Accessories Order code 

Connection cable EXspect 2 m (M12 5-pin) 2-125-00-001 

Connection cable EXspect 5 m (M12 5-pin) 2-125-00-002 

2 m EXspect connector cable (M12 8-pin) 2-120-68-001 

5 m EXspect connector cable (M12 8-pin) 2-120-68-002 

PC software EXpert 2.x on a USB stick (for Windows) 2-120-69-003 

ECI-01 EXspect/EXpure communication interface for  

PC connection via USB (M12 8-pin cable connection) 

2-120-66-001 

4.1 Certificates 

Certificates Order code 

Certificate EN10204-2.2 for surface roughness 

(Ra <0.37 µm) 

2-121-01-001 

Certificate EN10204-3.1 for material 2-121-01-002 

4.2 Factory inspection 

Factory inspection Order code 

Works recalibration for NIR sensors including a certificate 

(traceability proof) 

2-999-00-013 

4.3 Spare parts 

Spare parts Order code 

Operating and display unit  2-118-00-001 

Housing cover with inspection glass 2-151-32-001 
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5 Certificates and compliances 

All freely available certificates and declarations of conformity can be found in their most 

up-to-date versions in the downloads section of our website.  

To access the site, enter the following address into your browser or scan the QR code 

below. Then select the relevant product and document from the list. 

 

https://e-p-e.com/de/downloads 

 

 

Depending on the product, further certificates (e.g. for materials, surface finishes etc.) are 

available. If required, please submit a request to Exner Process Equipment GmbH. 
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