INTERFACE LEVEL MEASUREMENT

AND GONTROL

INTRODUCTION

One of the unique capabilities of RF level measuring

instrumentation is to indicate and/or control an interface

between two immiscible liquids, each having a different
dielectric constant.

Oil/water interface measurement is a common
application of this type. The LV5900 series of

continuous level transmitters provides an analog output

proportional to the position of the interface on a
vertically-mounted electrode.

It is important to note that a vertically-mounted
electrode must be fully submerged at all times to
provide correct interface detection. If it isn’t, the
electrode will be exposed to two interfaces; the first
being between air or a gas and the upper phase
material, and the second being between the low and
high dielectric constant liquids.

The zero is calibrated when the probe is completely
submerged in the low dielectric constant liquid. The
100% point is established using the span adjustment
when the entire electrode is submerged in the high
dielectric constant liquid. In the oil/water example, as
the interface rises on the electrode, a greater
percentage of it is submerged in the higher dielectric
constant liquid. This causes an increase in the
capacitance generated and a corresponding increase
in the output signal.

To ensure that the measuring section of the electrode
is always fully submerged, a metal sheath of sufficient
length may be included on the probe. The sheath
renders that portion of the electrode insensitive to
capacitance change and variation and the top level is
ignored. Another common approach is to arrange a
control system and a tank overflow so that the upper
level remains constant.
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Figure 1- Continuous Level Interface Detection

IMPORTANT CONSIDERATIONS

1. Quality of the Interface

Some materials do not form a distinct interface,

but instead form an emulsion layer between the

two materials. Calibration of the 0% and 100% points
can be made by establishing a desired position in the
emulsion layer.

2. Agitation

No interface will occur if the material in the vessel

is agitated. The use of a stilling well may be

required. Allow the material to settle before
performing calibrations.

3. Dielectric Constants

Usually the two immiscible materials forming an
interface will have widely differing dielectric constants.
Check Capacitance vs. Dielectric Constant charts for
each material to ensure a total capacitance change of
at least 10 pF, but not greater than 10,000 pF for
transmitter applications.

4. Grounding

In plastic vessels, it is necessary to electrically ground
the conductive phase.
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More than 100,000 Products Available!

o Temperature

Calibrators, Connectors, General Test and Measurement
Instruments, Glass Bulb Thermometers, Handheld Instruments
for Temperature Measurement, Ice Point References,
Indicating Labels, Crayons, Cements and Lacquers, Infrared
Temperature Measurement Instruments, Recorders Relative
Humidity Measurement Instruments, RTD Probes, Elements
and Assemblies, Temperature & Process Meters, Timers and
Counters, Temperature and Process Controllers and Power
Switching Devices, Thermistor Elements, Probes and
Assemblies, Thermocouples Thermowells and Head and Well
Assemblies, Transmitters, Wire

o Flow and Level

Air Velocity Indicators, Doppler Flowmeters, Level
Measurement, Magnetic Flowmeters, Mass Flowmeters,
Pitot Tubes, Pumps, Rotameters, Turbine and Paddle Wheel
Flowmeters, Ultrasonic Flowmeters, Valves,Variable Area
Flowmeters, Vortex Shedding Flowmeters

« pH and Conductivity

Conductivity Instrumentation, Dissolved Oxygen
Instrumentation, Environmental Instrumentation, pH
Electrodes and Instruments, Water and Soil Analysis
Instrumentation

« Data Acquisition

Auto-Dialers and Alarm Monitoring Systems,
Communication Products and Converters, Data
Acquisition and Analysis Software, Data Loggers
Plug-in Cards, Signal Conditioners, USB,R5232, RS485
and Parallel Port Data Acquisition Systems, Wireless
Transmitters and Receivers

e Pressure, Strain and Force

Displacement Transducers, Dynamic Measurement

Force Sensors, Instrumentation for Pressure and Strain
Measurements, Load Cells, Pressure Gauges, Pressure
Reference Section, Pressure Switches, Pressure Transducers,
Proximity Transducers, Regulators,

Strain Gages, Torque Transducers, Valves

o Heaters

Band Heaters, Cartridge Heaters, Circulation Heaters,
Comfort Heaters, Controllers, Meters and Switching
Devices, Flexible Heaters, General Test and Measurement
Instruments, Heater Hook-up Wire, Heating Cable
Systems, Immersion Heaters, Process Air and Duct,
Heaters, Radiant Heaters, Strip Heaters, Tubular Heaters
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