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Optisch-elektronische Messinstrumente seit 1864

• Online, real-time refractive index, Brix or concentration measurement to monitor and control the 
   concentration of dissolved solids in solutions or liquids in mixtures in the process

• Reliable measuring head featuring a sapphire or YAG prism, CIP capability (pipe pigs usable) 
   Construction fulfills sanitary regulations of the food and pharmaceutical industry

• Advanced microprocessor controller (electronic unit) for data processing from high resolution photo 
   diode array, display/keyboard functions and remote transmission/remote control feature

• Continuous measurement and real-time process control with analog and digital outputs, limit 
   comparator, internal diagnostics and programmable temperature compensation

• Automatic temperature compensation for Brix scale is standard, for other scales is programmable

• Reasonable investment. One electronic unit can be used to control up to 3 sensors (iPR2) 
   resp. the sensor does not need of an electronic unit at all (iPR3)



SCHMIDT+HAENSCH process refractometers
iPR2 and iPR3 

They determine the refractive index of a process solution, 
a binary or quasibinary liquid mixture by measuring the 
critical angle of total reflection. The refractive index cor-
relates with the concentration of the solution or liquid 
mixture. 

Working principle

Super-sensitive light detector, precise algorithm and 
temperature compensation boost resolution and 
precision.

Both measuring heads work with a similar configuration. 
The difference between the two models is the electronic 
controller. 

A LED emits light, which is transmitted by a glass fiber to 
one side of the measuring prism and then deflected to 
the boundary surface prism/sample. The light rays meet 
this surface at different angles, they are partially and 
totally reflected and partially refracted into the process 
solution. In this way, the optical image is divided into a 
light and a dark area. Reflected light is propagating to 
the other side of the prism and then through a filter to 
a photo diode array. The partially and totally reflected 
rays are detected with a high-resolution array consisting 
of 2048 photo diodes. The position of the borderline 
between the light and dark areas shows the value of the 
critical angle and thus the refractive index of the process 
solution. 

The Brix measurement is temperature compensated for 
the process stream conditions, generating both high 
resolution and high accuracy. The customer can program 
up to 30 special scales using a polynom of 8th degree. 
For each of those scales the temperature correction is 
programmable seperately.

Superior benefits

Continuous, drift-free measurement creates tight 
process control.

The iPR’s measures the refractive index continuously and 
thus, the concentration of a binary or quasi-binary liquid 
mixture. The measurement is independent of light inten-
sity from the light emitting diode (LED) and is free of
signal drift, granting high precision and better process
control. Color, turbidity, undissolved particles or gas 
bubbles do not affect the measurement. 

Construction and materials minimize service and 
maximize reliability.

The stainless steel (316L SST) sensor head features 
a sapphire or YAG prism that is both chemically and 
mechanically resistant to acids, slurries or solvents and 
complies with foodstuff regulations. The sealing material 
is Viton, special sealing material is available (i.e. Kalrez). 
For concentrated acids or highly corrosive substances 
and processes where stainless steel is not appropriate, 
both models can be delivered with a Teflon flow-through 
adapter to be installed as a bypass measurement.

The model iPR2 is also available as an intrinsically safe 
(ATEX) model. Using the water cooling connected to 
the iPR makes it suitable for high temperatures of up 
to 150°C. For processes, where the substances cause 
fouling on the prism, an optional cleaning device using 
water, steam or solvent is available. For processes where 
no such addition is allowed, a special ultrasonic cleaning 
device is available for the VariVent mounting type. 
For high refractive index applications like phenolic resin, 
a model with a measuring range from 1.4 to 1.592 RI
is available.
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Easy and flexible installation 

The iPR measuring head can be installed in pipes, reactor 
vessels, mixing tanks, kettles, boiling pans and evapora-
tors, using different weld-in flanges. It does not depend 
on a certain flange standard but it can be adapted to
many existing connections, also customer-tailored.
The maximum configuration of the model iPR2 features 
up to three sensor heads can be connected to one elec-
tronic unit, so measurements at three sampling points 
can be monitored or controlled. The other possibility is 
that three different sensors can be connected to the
electronic unit to built up an intelligent sensor station 
containing for example a refractometer, a turbidity 
meter and an alcohol sensor. A lot of additional combi-
nations are possible. This exceptional feature provides 
valuable cost saving to the customer by eliminating the 
need to purchase additional electronic units. Subsequent 
installation of cleaning devices is possible.

The favourite process connection is the VariVent inline 
housing. This type of connection provides a maximum 
of flexibility. It has a hygenic approval, can handle pres-
sures up to 15 bars, holds no dead spaces around the 
measuring head. The standard installation enables the 
use of pipe pigs where they are useful. The measuring 
head does not disturb this cleaning technique.

The VariVent mounting is also available for a 90° angle
installation where the process stream is directly approa-
ching the prism and a cleaning device for liquid cleaning 
can be installed in this kind of mounting.

Due to the flexible design of the measuring head of all 
the models, the instrument can be installed in many 
different applications. The process refractometer is not

 limited to one specific process connection or installation 
point. 

Maximum flexibility for output and menu
customization

The electronic unit used for the model iPR2 provides 
high flexibility and can be used as a small process control 
station where no supervisory system is yet installed.     
The power supply for the measuring head is supplied via 
the electronic unit. The data signals are processed by the 
electronic unit and can be transferred via three isolated 
4 to 20 mA analog outputs to recorders, printers, pro-
grammable logic controllers (PLC) and distributed control 
systems (DCS). Up to 8 digital switches are available.
The output can also be used for remote communication 
links and limit comparators for alarms and to activate 
valves, pumps, apparatus, etc. allowing direct real-time 
process control. The three separate 4 to 20 mA signals, 
the measuring equation’s slope and offset can be indi-
vidually calibrated for specific applications.
Menu flexibility includes the ability to bring specific 
menu-driven operations into the initialization process 
and/or to assign them to specific keys on the electronic 
unit. Using his measuring data, the customer can pro-
gram a display including refractive index, temperature
compensated refractive index or refractometric dry sub-
stance (RDS %) of his substance. 

The configuration of the model iPR3 is done through a 
Windows based software program. Via the RS232 a PC 
can be connected for the configuration of the analog 
outputs and other specific settings. The customer needs 
to supply a 24 V power and can connect up to two         
4 to 20 mA outputs to his control system. The connections 
are made through the M12 industry standard plugs. 
When a display is needed, the system can be connected 
to an optional display box that already contains a power 
supply for 24 V and two relais for using the limit com-
parators of the measuring head.

VariVent mounting accessory




