WELK | REFERENCE GUIDE

Radar Level Transmitter
Display

A practical guide to radar level transmitter display, covering the reader intent, the
relationship to radar level transmitter display, key evaluation criteria, common
risks, and the information the intended project audience should confirm before
taking the next step.

level-measurement
Main topic: Radar Level Meters
https://www.level-meters.com/products/radar-level-meters/
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In the realm of industrial automation, the accuracy of level measurement is
paramount for process safety, inventory management, and operational efficiency.
While the core technology of Radar Level Meters resides in the microwave sensors
and signal processing algorithms, the field interface—specifically the radar level
transmitter display—serves as the vital link between the instrument and the plant
operator.

This guide explores the technical foundations of radar level measurement, the
critical functions of the transmitter display, and the engineering considerations
necessary for selecting the right interface for demanding industrial environments.

Measurement Principles: From Microwaves to Digital
Data

Before evaluating the display interface, it is essential to understand how the data
appearing on that screen is generated. Radar level transmitters typically utilize
one of two primary measurement principles: Time of Flight (ToF) or Frequency
Modulated Continuous Wave (FMCW).

| Time of Flight (Pulse Radar)

In pulse radar systems, the transmitter emits a short microwave pulse toward the
product surface. This pulse travels at the speed of light, reflects off the material,
and returns to the sensor. The instrument measures the time elapsed between
emission and reception. Since the speed of light is constant, the distance is
calculated using the formula:

Distance = (Speed of Light x Time) / 2.

Welk Reference Guide 2



WELK REFERENCE GUIDE Radar Level Transmitter Display

| Frequency Modulated Continuous Wave (FMCW)

FMCW radar transmits a continuous signal with a constantly changing frequency.
When the reflected signal is received, it is compared to the signal being emitted at
that exact moment. The frequency difference (the "beat frequency") is directly
proportional to the distance. FMCW is often preferred for high-precision
applications or environments with significant turbulence, as it provides a higher
sighal-to-noise ratio.

Regardless of the principle used, the raw signal must be processed to filter out
noise caused by tank internals, such as agitators or ladders. The radar level
transmitter display is the primary tool used to visualize this processing through
echo curves and signhal strength indicators.

| The Role of the Radar Level Transmitter Display

A modern display module in a Welk radar level transmitter serves three primary
functions: real-time monitoring, field configuration, and advanced diagnostics.

| 1. Real-Time Monitoring

The most basic function is the clear presentation of the current level. Operators
need to see the level in various units, including:

Distance: The gap between the sensor reference point and the material (e.g.,
meters or millimeters).

Level: The height of the material from the tank bottom.

Volume/Mass: Calculated values based on tank strapping tables (e.g., cubic
meters, liters, or tonnes).

Percentage: The current level relative to the calibrated span (0% to 100%).
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| 2. Field Configuration and Commissioning

While many instruments are configured via HART, PROFIBUS, or Bluetooth, a local
radar level transmitter display allows for "at-the-tank" commissioning. This is
critical during initial setup or when troubleshooting in areas where carrying a
laptop or handheld communicator is impractical. Key parameters usually
accessible via the display include:

Tank height and nozzle length.
Dielectric constant (DK) settings of the medium.
Damping times to smooth out readings in turbulent liquids.

Mapping of false echoes (suppressing signals from internal obstructions).

| 3. Diagnostics and Echo Curve Visualization

High-end radar level transmitter displays provide a graphical representation of the
"envelope curve." This allows engineers to see exactly what the radar sees. If the
instrument is reporting an incorrect level, the display can reveal if it is locking onto
a reflection from a cooling coil or a patch of foam rather than the actual product
surface.

| Technical Specifications and Selection Criteria

When selecting Radar Level Meters, the physical and functional characteristics of
the display must align with the installation environment. Use the following table as
a reference for evaluating display features.

Welk Reference Guide 4



WELK REFERENCE GUIDE Radar Level Transmitter Display

m Specification/Option Engineering Consideration

Display Type LCD (Monochrome or Backlit) LCDs are energy-efficient for
2-wire loops but require
backlighting for dark areas.

Interface Type Push-button, Magnetic Pen, Magnetic pens allow
or Optical configuration without
opening the housing,
maintaining explosion-proof
integrity.

Resolution Dot-matrix or Segmented Dot-matrix is required for
graphical echo curve
visualization.

Operating Temp -20°C to +70°C (Typical) Extreme cold may cause LCD
lag; extreme heat can cause
"blackout."

Housing Material Aluminum or Stainless Steel Stainless steel is preferred

for corrosive chemical or
offshore environments.

Protection Rating IP66 / IP67 / IP68 Determines resistance to
dust, rain, and temporary
submersion.

| Installation and Environmental Considerations

The utility of a radar level transmitter display is only as good as its visibility and
durability. Engineers should consider the following during the design phase:

| Orientation and Accessibility

Radar sensors are often mounted on top of tall silos or deep pits. If the display is
fixed to the transmitter head, it may be impossible for an operator to read it safely.
In these cases, a remote display module is recommended. These modules can be
mounted at eye level (approx. 1.5m to 1.7m from the ground) and connected to
the sensor via a digital cable, allowing for safe monitoring without climbing.
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| Sunlight and UV Exposure

Direct sunlight can degrade the liquid crystal material in an LCD over time and
create glare that makes the screen unreadable. Welk recommends the use of
sunshades or weather protectors for outdoor installations. These simple
accessories extend the lifespan of the display electronics and improve the user
experience for field personnel.

| Hazardous Areas (Ex Zones)

In oil and gas or chemical processing, the display must comply with ATEX, IECEX,
or local intrinsic safety standards. If the display is part of an explosion-proof (Ex d)
housing, the glass window must be toughened, and the buttons must be designed
to prevent spark hazards. Many modern displays use "through-glass" optical or
magnetic buttons, allowing the operator to navigate menus without breaking the
flameproof seal of the enclosure.

| Common Risks and Limitations

While the radar level transmitter display is a robust tool, there are inherent
limitations and risks to be aware of:

1. Condensation: In high-humidity environments, moisture can form on the inside
of the display window if the housing seals are compromised or if there are extreme
temperature swings. Selecting units with high-quality Gore-Tex vents can help
equalize pressure and reduce internal condensation.

2. Menu Complexity: Some manufacturers use cryptic numeric codes for
parameters. For B2B applications, it is preferable to select displays that support
full-text descriptions in multiple languages to reduce the risk of human error during
configuration.

3. Power Constraints: In 4-20mA loop-powered (2-wire) systems, the power
available for the display is limited. If the backlighting is too bright or the processor
is too intensive, it may affect the measurement loop. High-quality transmitters are
engineered to balance display clarity with low power consumption.
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| Best Practices for Maintenance

To ensure the longevity of the radar level transmitter display, include the following
in your plant maintenance schedule:

Visual Inspection: Check for cracks in the display window or signs of moisture
ingress.

Cleaning: Use only a soft, damp cloth to clean the display window. Abrasive
chemicals or high-pressure washers can scratch the surface or damage the seals.

Firmware Updates: Occasionally, manufacturers release firmware updates that
improve display responsiveness or add new diagnostic features. These should be
applied during scheduled shutdowns.

| Frequently Asked Questions (FAQ)

Q: Can | replace a damaged display without replacing the entire radar transmitter?

A: Yes, most Welk radar level transmitters feature modular designs where the
display/HMI module can be hot-swapped or replaced as a spare part, provided the
housing remains intact.

Q: Is a backlit display necessary for outdoor installations?

A: While sunlight provides natural illumination, a backlight is highly recommended
for dawn, dusk, or night-shift inspections. Most industrial displays allow the
backlight to be toggled to save power.

Q: How do | view the echo curve if my display is only segmented?

A: Segmented displays usually cannot show a graphical echo curve. In these
instances, you must connect a laptop with specialized software (such as PACTware
or a proprietary vendor tool) via a HART modem to visualize the signal.

Q: Does the display affect the accuracy of the level measurement?
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A: No, the display is an output device. The measurement accuracy is determined
by the sensor frequency, antenna design, and signal processing. However, the
display is critical for verifying that the instrument is correctly calibrated.

| Conclusion

The radar level transmitter display is a critical component for any facility utilizing
Radar Level Meters. By providing a window into the complex physics of microwave
measurement, it empowers operators to maintain process stability and
troubleshoot issues rapidly. When specifying these instruments, engineers must
look beyond the sensor accuracy and consider the practicalities of the field
interface—ensuring it is visible, accessible, and capable of providing the diagnostic
depth required for modern industrial operations.
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