Dk9cm 2

A practical guide to dk9cm 2, covering the reader intent, the relationship to dk9cm
2, key evaluation criteria, common risks, and the information the intended project
audience should confirm before taking the next step.
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In the field of industrial level measurement, technical specifications often dictate
the success or failure of a process control loop. One such specification that
frequently arises in the context of high-frequency radar and guided wave radar
(GWR) systems is the dk9cm 2 configuration. This parameter relates to the
dielectric constant (dk) of the medium being measured and the sensitivity of the
sensor's signal processing. Understanding how dielectric properties influence
signal reflection is essential for engineers selecting instrumentation for
low-permittivity fluids, such as hydrocarbons, liquefied gases, and certain chemical
solvents.

Welk, as a professional manufacturer of industrial level measurement instruments,
emphasizes the importance of matching sensor technology to the physical
properties of the media. Whether utilizing radar level meters, ultrasonic sensors, or
hydrostatic transmitters, the dielectric constant remains a primary factor in
determining signal reliability. This article explores the principles of dielectric-based
measurement, the specific implications of dk9cm 2 settings, and practical selection
criteria for complex industrial environments.

Measurement Principles: The Role of Dielectric
Constants

To understand the significance of dk9cm 2, one must first grasp the fundamental
physics of electromagnetic wave reflection. Radar level meters operate by
emitting high-frequency electromagnetic pulses (or continuous waves) toward the
surface of a liquid or solid. When these waves encounter a change in the dielectric
constant of the medium, a portion of the energy is reflected back to the sensor.

| The Dielectric Constant (dk)

The dielectric constant, also known as relative permittivity (er), is a measure of a
material's ability to store electrical energy in an electric field. In level
measurement, it determines the strength of the reflected signal.
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High dk Media: Water (dk = 80) reflects radar signals very efficiently, making it
easy to detect even with lower-power sensors.

Low dk Media: Industrial oils, fuels, and solvents often have dk values between 1.4
and 2.5. These materials absorb or transmit more energy than they reflect,
resulting in a much weaker return signal.

The term dk9cm 2 often refers to a specific threshold or sensitivity calibration
where the sensor is optimized to detect media with a dielectric constant near 2.0
at specific distances or within certain vessel geometries. When the dk is low, the
sighal-to-noise ratio decreases, requiring advanced signal processing
algorithms—often identified by codes like dk9cm 2—to distinguish the true level
from background noise and internal tank reflections.

| The Significance of dk9cm 2 in Sensor Configuration

In practical engineering, dk9cm 2 is frequently associated with the configuration of
80GHz or 26GHz radar level meters. As the industry moves toward higher
frequencies, the ability to focus the beam and manage low-permittivity reflections
has improved significantly.

When a system is configured for dk9cm 2, it typically implies that the instrument is
set to a high-sensitivity mode. This is necessary for media such as:

1. Refined Petroleum Products: Diesel, kerosene, and gasoline typically have dk
values around 1.9 to 2.2.

2. Liquefied Gases: LPG and LNG have very low dielectric constants, often requiring
specialized probes or high-sensitivity settings.

3. Plastic Pellets: In solid level measurement, certain polymers exhibit low
permittivity, necessitating precise threshold adjustments.

For engineers and procurement specialists, confirming the dk value of the process
medium is the first step before applying a dk9cm 2 logic to the sensor. If the dk is
lower than the sensor's rated minimum, the radar signal may pass through the
liguid and reflect off the bottom of the tank, leading to false "tank bottom"
readings.
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Technology Selection: Radar vs. Ultrasonic for
Low-dk Media

Selecting the right technology depends heavily on whether the measurement is
affected by dielectric properties. While radar is dk-dependent, ultrasonic
technology is not. However, ultrasonic sensors face their own limitations in
vacuum or high-pressure environments.

|Radar Level Meters (dk-Dependent)

Radar is the preferred choice for high-pressure, high-temperature, and vacuum
applications. For low dk media (where dk9cm 2 settings are relevant), 80GHz radar
is often recommended due to its narrow beam angle and high dynamic range,
which allows it to capture weak reflections more effectively than older 6GHz or
26GHz models.

|Ultrasonic Level Sensors (dk-Independent)

Ultrasonic sensors use sound waves, which reflect off any surface regardless of its
dielectric constant. They are excellent for water-based liquids in open atmospheric
tanks. However, they are unsuitable for media that produce foam, or for tanks with
heavy vapors and high pressure, as these conditions attenuate sound waves.

| Guided Wave Radar (GWR)

For the most challenging low-dk applications, GWR is often the superior choice. By
guiding the electromagnetic pulse along a probe (rod or cable), the energy is
concentrated, allowing for the measurement of media with dk as low as 1.2. This
technology is frequently used in conjunction with dk9cm 2 sensitivity profiles to
ensure stability in bypass pipes and small vessels.
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| Practical Selection Table for Level Instruments

The following table provides a comparison of common level measurement
technologies based on dielectric requirements and application suitability.

Technology Minimum Typical Pressure Ideal

Dielectric (dk) Accuracy Range Applications

80GHz Radar i =1 mm Up to 160 bar Small tanks, low
dk liquids,
solids

26GHz Radar 1.8 +3 mm Up to 40 bar Large storage
tanks, corrosive
media

Guided Wave 17 +2 mm Up to 400 bar Boilers, bypass
Radar pipes, low dk
oils

Ultrasonic N/A +0.25% FS Up to 3 bar Water
treatment, open
channels

Hydrostatic N/A 01960 ES N/A Deep wells,
vented fuel
tanks

For detailed technical data sheets and to explore specific model configurations,
users should refer to the Main Page of the Welk product catalog, which provides
comprehensive specifications for each sensor type.

Installation Considerations for Low Dielectric
Applications

When implementing a dk9cm 2 sensitive measurement system, installation
precision is as important as the sensor's electronics. Low-permittivity media
provide very little sighal margin, meaning any installation error can lead to signal
loss.
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| 1. Nozzle Geometry

The nozzle height and diameter should be minimized to prevent "ringing" or
internal reflections that might mask the weak signal from a low-dk liquid. For
80GHz radar, the nozzle should ideally be flush with the tank roof.

| 2. Avoiding Obstructions

Internal structures such as heating coils, ladders, and agitators create parasitic
reflections. In a dk9cm 2 configuration, the sensor may struggle to distinguish
between a weak reflection from an oil surface and a strong reflection from a steel
pipe. Using a stilling well or a bypass pipe is often the best solution to isolate the
liquid surface.

| 3. Foam and Turbulence

Low dk liquids that are also turbulent or foamy present a double challenge. Foam
absorbs radar signals. If foam is present, a Guided Wave Radar (GWR) with a
coaxial probe is usually required to maintain a stable signal path.

| 4. Bottom Reflections

In shallow tanks containing low dk media, the radar sighal may reflect off the tank
bottom. This is known as the "indirect reflection" problem. Modern Welk sensors
allow for a "tank bottom mapping" or "empty spectrum” calibration to filter out
these static reflections, ensuring the dk9cm 2 logic focuses only on the moving
surface.

Limitations and Maintenance of dk-Sensitive
Systems

While advanced sensors can handle low-permittivity media, they are not immune
to environmental factors. Maintenance teams should be aware of the following
limitations:
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Build-up on Probes: In GWR systems, if the medium is viscous and coats the probe,
the dk of the coating may interfere with the measurement. Regular inspection of
probes is hecessary for sticky or crystallizing media.

Vapor Phase Changes: High-pressure steam or heavy chemical vapors can change
the propagation speed of the radar signal. While this effect is small, in
high-accuracy custody transfer applications, vapor compensation may be required.

Dielectric Shifting: The dielectric constant of some chemicals changes with
temperature. A system calibrated for a specific dk at 20°C may require adjustment
if the process operates at 150°C, as dk typically decreases as temperature rises.

| Frequently Asked Questions (FAQ)

Q: Can | use a standard radar sensor for a medium with a dk of 1.97

A: Yes, but it requires a high-sensitivity configuration, often referred to as dk9cm 2
or similar. It is recommended to use an 80GHz radar or a Guided Wave Radar for
reliable performance at this level.

Q: What happens if the dielectric constant of my liquid is lower than the sensor's
rating?

A: The sensor will likely lose the signal when the tank is full or provide erratic
readings. In many cases, it will simply report the distance to the bottom of the tank
because the signal passes through the liquid without reflecting.

Q: Does the color or opacity of the liquid affect the dk9cm 2 measurement?

A: No. Radar and GWR are electromagnetic technologies; they are unaffected by
the color, transparency, or opacity of the liquid. They are only affected by the
dielectric constant and the surface condition (smooth vs. turbulent).

Q: How do | verify the dk of my process medium?

A: Most industrial chemicals have documented dielectric constants in chemical
engineering handbooks. Alternatively, Welk can provide application testing to
determine the suitability of a specific sensor for your medium.
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| Conclusion

Successfully measuring the level of low-dielectric media requires a combination of
high-performance hardware and correct software configuration. The dk9cm 2
parameter serves as a critical bridge between the physical reality of the process
medium and the digital processing of the level meter. By selecting the appropriate
frequency, utilizing guided wave technology where necessary, and following strict
installation guidelines, engineers can achieve high-accuracy measurement even in
the most challenging low-permittivity applications. For further assistance in
selecting the correct instrument for your specific dk requirements, please consult
the technical resources available on the Main Page.



