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In the landscape of industrial process automation, the demand for high-precision,
non-contact level measurement has led to the development of advanced radar
technologies. The MD78 series represents a significant leap in this field, utilizing
high-frequency Frequency Modulated Continuous Wave (FMCW) technology to
address the challenges of complex storage and processing environments. Whether
dealing with volatile liquids or extremely dusty solids, understanding the technical
nuances of the MD78 is essential for engineers seeking to optimize vessel
management and process safety.

As a specialized instrument within the Welk portfolio, the MD78 is designed to
provide reliable data where traditional ultrasonic or lower-frequency radar sensors
might fail. This article explores the measurement principles, technical
specifications, and practical application criteria for integrating this technology into
modern industrial infrastructures.

Understanding the MD78 Radar Measurement
Principle

The MD78 operates on the 80GHz frequency band, employing the FMCW
(Frequency Modulated Continuous Wave) principle. Unlike traditional pulse radar,
which measures the time-of-flight of a single microwave burst, FMCW radar
transmits a continuous signal with a frequency that increases linearly over time,
creating a "sweep" or "chirp."

| The FMCW Process

When the transmitted signal hits the surface of the medium, it is reflected back to
the sensor’s antenna. Because the transmitter is constantly changing its
frequency, there is a distinct frequency difference ($Af$) between the signal being
transmitted at that moment and the signal that has just returned from the surface.
This frequency difference is directly proportional to the distance the signal has
traveled. By using Fast Fourier Transform (FFT) processing, the MD78 converts this
frequency shift into an accurate distance measurement.
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| Advantages of the 80GHz Frequency

The transition from standard 26GHz radar to the 80GHz MD78 offers several
technical advantages:

1. Narrow Beam Angle: The higher frequency allows for a much smaller antenna
size while achieving a beam angle as narrow as 3°. This focus minimizes
interference from tank internal structures like ladders, agitators, or heating coils.

2. Higher Resolution: The wider bandwidth available at 80GHz allows for finer
range resolution, enabling the sensor to distinguish between the material surface
and nearby obstructions or build-up on the antenna.

3. Better Reflection on Solids: Shorter wavelengths are more effectively reflected
by granular or powdered materials, making the MD78 particularly effective for
measuring levels in silos containing cement, flour, or plastic pellets.

Key Technical Specifications and Performance
Metrics

When evaluating the MD78 for a specific project, engineers must consider its
operational boundaries. The following specifications represent the standard
performance profile for this class of instrument:

Measurement Range: Up to 120 meters (393.7 ft), depending on the dielectric
constant of the material.

Measurement Accuracy: Standard accuracy of 2 mm (0.078 in), ensuring
high-precision inventory control.

Frequency Range: 76 GHz to 81 GHz.

Process Temperature: Standard models handle -40°C to 150°C (-40°F to 302°F),
with high-temperature variants reaching up to 250°C (482°F).

Process Pressure: -0.1 MPa to 4.0 MPa (-14.5 psi to 580 psi).

Signal Output: 4-20mA with HART protocol, RS485/Modbus, or Profibus PA.
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Enclosure Rating: Typically IP67 or IP68, with explosion-proof certifications (Ex ia or
Ex d) for hazardous zones.

For a comprehensive look at the full range of available configurations and
accessories, you may visit the Main Page of our product catalog.

| Industrial Application Scenarios for MD78

The versatility of the MD78 makes it suitable for a wide array of industries. Its
ability to penetrate dust and ignore internal vessel obstructions is a primary driver
for its adoption.

| 1. Solid Material Silos

In industries such as cement production, mining, and grain storage, dust is a
constant factor. Low-frequency radars often struggle with signal attenuation
caused by thick dust clouds during filling. The MD78, with its high-energy 80GHz
signal, maintains a stable return signal even in extreme dust conditions. It is
frequently used in tall, narrow silos where a wide beam angle would otherwise
cause false echoes from the silo walls.

| 2. Chemical and Petrochemical Reactors

Chemical reactors often contain agitators, baffles, and complex piping. The narrow
beam of the MD78 can be directed into a clear "window" between these
obstructions, providing a continuous level reading without the need for
sophisticated false-echo suppression software. Furthermore, its non-contact nature
is ideal for corrosive liquids that would degrade submerged probes.

| 3. Water and Wastewater Management
In large open basins or deep pump stations, the MD78 provides maintenance-free
measurement. Unlike ultrasonic sensors, it is unaffected by air temperature

fluctuations, wind, or surface vapors, ensuring consistent data for pump control
and overflow prevention.
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Selection Guide: Comparing MD78 with Standard
Radar Sensors

Choosing the right radar frequency is critical for cost-effectiveness and reliability.
The following table compares the MD78 (80GHz) with standard 26GHz radar units.

m Standard 26GHz Radar MD78 (80GHz Radar)

Beam Angle 8° to 20° 3 to 6°

Antenna Size Large (typically 50mm+) Small (as small as 20mm)
Dust Penetration Moderate Excellent

Measurement Accuracy 5 mmto £10 mm +2 mm

Blind Zone 300 mm to 500 mm < 100 mm

Ideal Application Large tanks, simple liquids Small vessels, solids,

complex internals

Selecting the MD78 is typically recommended when the installation nozzle is
narrow, the tank has many internal obstructions, or the required accuracy exceeds
the capabilities of standard industrial sensors.

| Installation Guidelines and Best Practices

Proper installation is paramount to ensuring the MD78 performs to its specified
accuracy. Even the most advanced radar can provide erroneous data if mounted
incorrectly.

| Positioning the Sensor

Avoid the Center: Do not mount the sensor in the exact center of a vaulted or
conical tank top. This can lead to multiple reflections that interfere with the
primary signal return.
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Wall Distance: The sensor should be installed at a distance of approximately 1/4 to
1/6 of the tank diameter from the side wall. However, ensure the beam does not
hit the wall itself.

Nozzle Height: The antenna should ideally extend slightly beyond the bottom of the
installation nozzle to prevent "ringing" or interference from the nozzle walls. If a
long nozzle is unavoidable, a high-frequency sensor like the MD78 is preferred due
to its narrow beam.

| Environmental Considerations

Sun Shielding: For outdoor installations in hot climates, a sunshade is
recommended to prevent the electronics from exceeding their maximum rated
operating temperature.

Aiming Flanges: For solids measurement, where the material forms a cone (angle
of repose), an adjustable aiming flange can be used to point the radar beam
perpendicular to the slope of the material for a stronger return signal.

| Operational Limitations and Maintenance

While the MD78 is a robust instrument, certain process conditions require
additional consideration:

1. Extremely Low Dielectric Constants: Materials with a dielectric constant ($&r$)
lower than 1.4 (such as certain liquefied gases) reflect very little microwave
energy. In these cases, a guided wave radar or a specialized high-sensitivity MD78
configuration may be necessary.

2. Heavy Foam: Dense, conductive foam can absorb radar signals. While the MD78
can penetrate light foam, thick fire-fighting style foam may cause the signal to be
lost or to reflect off the top of the foam rather than the liquid surface.

3. Condensation and Buildup: Although the MD78 has better signal processing to
ignore build-up, extreme coating on the antenna lens can eventually attenuate the
signal. Models with PTFE or PEEK lenses are designed to minimize adhesion, and
air-purge connections are available for cleaning the antenna face in situ.
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| Frequently Asked Questions (FAQ)

Q: Can the MD78 measure level through a plastic tank wall?

A: Yes, because the 80GHz signhal can penetrate non-conductive materials like
plastic (HDPE, PP) or glass, the MD78 can measure the level from outside the tank,
provided the wall is not too thick and does not contain metal reinforcement.

Q: How does the MD78 handle vacuum conditions?

A: Radar signals do not require a medium for propagation, so the MD78 works
perfectly in a vacuum. However, the process seal and flange must be rated for the
specific vacuum levels to prevent air ingress or damage to the sensor.

Q: Is the MD78 affected by heavy steam or vapor?

A: Generally, no. High-frequency radar is much more resistant to vapor than
ultrasonic sensors. However, extremely high-pressure steam (which changes the
dielectric constant of the air) may require a small correction factor in the distance
calculation, which can be programmed into the transmitter.

Q: What is the minimum distance the MD78 can measure?

A: The "blind zone" or blocking distance of the MD78 is very small, typically less
than 100 mm (3.9 in) from the antenna reference point. This allows for effective
measurement even when the tank is nearly full.

| Conclusion

The MD78 represents the current pinnacle of non-contact level measurement for
the process industries. By leveraging the 80GHz FMCW principle, it provides
engineers with a tool that is both highly precise and exceptionally versatile. From
the dusty environments of a cement plant to the complex geometries of a
chemical reactor, the MD78 ensures that process data remains accurate and
reliable.
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For technical support, detailed wiring diagrams, or to request a quote for your
specific application, please refer to the Main Page for more information on our
complete range of level measurement solutions.
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