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Radar Level Transmitter
Drawing

A practical guide to radar level transmitter drawing, covering the reader intent, the
relationship to radar level transmitter drawing, 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 complex landscape of industrial process control, precision is not merely a
goal but a requirement for safety and efficiency. Among the various technologies
available for monitoring tank levels, radar level meters have emerged as a gold
standard due to their non-contact nature and reliability in harsh environments.
However, the successful deployment of these instruments begins long before the
power is turned on; it starts with a comprehensive radar level transmitter drawing.

For engineers, system integrators, and plant managers, technical drawings serve
as the authoritative blueprint for mechanical installation, electrical integration, and
long-term maintenance. This article explores the fundamental principles of radar
measurement, the critical components of a technical drawing, and the practical
considerations necessary for selecting and installing these instruments.

| Understanding Radar Level Measurement Principles

Before analyzing a radar level transmitter drawing, it is essential to understand
how these devices function. Radar Level Meters primarily utilize two types of
technology: Pulse Radar and Frequency Modulated Continuous Wave (FMCW).

#### 1. Pulse Radar (Time of Flight)

Pulse radar instruments emit a high-frequency microwave signal in short,
concentrated bursts. These pulses travel at the speed of light, strike the surface of
the medium, and reflect back to the antenna. The transmitter measures the time
elapsed between the emission and the reception—known as the Time of Flight
(ToF). Since the speed of light is constant, the distance is calculated using the
formula:

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

FMCW transmitters emit a continuous signal with a constantly changing frequency.
The difference between the frequency of the transmitted signal and the reflected
signal at any given moment is proportional to the distance. FMCW is often
preferred for applications requiring extremely high precision or those involving low
dielectric constants, as it provides a higher signal-to-noise ratio.
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The Importance of the Radar Level Transmitter
Drawing

A technical drawing for a radar level transmitter is not a single illustration but a set
of documents that define how the instrument interacts with the process vessel and
the control system. These typically include:

Dimensional Drawings: These provide the physical measurements of the device,
including the housing height, antenna length, and flange dimensions. For example,
a standard horn antenna might have a diameter of 75 mm (approx. 3 inches), while
the overall height of the transmitter could reach 350 mm (approx. 13.8 inches).

Installation Hook-up Drawings: These show the transmitter's position relative to
the tank's nozzles, agitators, and walls. They specify the "Blind Zone" (or Dead
Zone), which is the area immediately below the antenna where measurement is
impossible.

Wiring Diagrams: These detail the electrical connections, whether the device is a
2-wire (loop-powered) or 4-wire system. They indicate terminal assignments for
4-20mA signals, HART protocol, or digital communications like RS485 Modbus.

| Key Selection Criteria for Radar Level Meters

Selecting the right instrument requires matching the application's physical and
chemical properties with the transmitter's specifications. The following table
provides a general comparison of common radar configurations used in industrial
settings.
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26 GHz Radar 80 GHz Radar 6 GHz Radar (Low
(High Frequency) (Ultra-High Frequency)
Frequency)
Typical Beam Angle 8° to 20° g 19 2¥ 20 tai S0
Accuracy =3 mm (0.12 in) =1 mm (0.04 in) +10 mm (0.4 in)
Max Range 30mto70m Upto 120 m Upto30m
Common Use Case Storage tanks, Small vessels, solids, Heavy steam, foam,
corrosive liquids precision or turbulence
Antenna Type Horn or Rod Lens (Flush mount) Large Horn

|Practica| Installation Considerations

A well-prepared radar level transmitter drawing must account for the physical
constraints of the tank. Failure to follow installation best practices can result in
"false echoes"—signals reflected off internal structures rather than the liquid
surface.

#### 1. Nozzle Geometry

The nozzle on which the radar is mounted should be as short as possible. Ideally,
the antenna should extend at least 10 mm (0.4 in) beyond the bottom of the nozzle
to prevent signal interference from the nozzle walls. If the nozzle is exceptionally
long, a wave-guide or a specific antenna extension may be required.

#### 2. Beam Angle and Obstructions

The microwave signal spreads in a cone shape. The drawing must ensure that the
"footprint" of the beam does not intersect with tank internals such as ladders,
heating coils, or agitator blades.

Calculation Tip: If a radar has a 10° beam angle and is mounted 10 meters above
the bottom, the beam radius at the bottom will be approximately 0.87 meters. Any
obstruction within this radius may cause measurement errors.

###4# 3. Position Relative to Tank Walls
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Transmitters should generally be mounted at a distance of 1/4 to 1/6 of the tank
diameter from the side wall. Mounting too close to the wall can cause multiple
reflections, while mounting exactly in the center of a domed-roof tank can lead to
a "parabolic effect," where the signal is overly concentrated and distorted.

#### 4. Avoiding the Filling Stream

Never install a radar level meter directly above the point where the tank is filled.
The turbulence and the falling product will scatter the radar signal, leading to
intermittent signal loss.

| Limitations and Environmental Factors

While radar technology is robust, it is hot universal. Engineers must acknowledge
the following limitations:

Dielectric Constant (er): The ability of a surface to reflect radar waves depends on
its dielectric constant. Water has a high er (~80) and is easy to measure.
Hydrocarbons like oil have low er (~2.0), which produces a weaker reflection. In
such cases, high-sensitivity FMCW radars or guided wave radar (GWR) may be
necessary.

Heavy Foam: Dense, thick foam can absorb microwave signals entirely. While
low-frequency radar (6 GHz) can sometimes penetrate thin foam, extremely thick
foam may require a different measurement technology, such as a magnetic level
gauge or a hydrostatic transmitter.

Extreme Turbulence: Rapidly moving surfaces can scatter the signal. This is often
mitigated through the use of software filtering (damping) or by installing the radar
inside a stilling well.

| Maintenance and Troubleshooting

A radar level transmitter drawing is an essential tool for the maintenance lifecycle.
When a device fails or provides erratic readings, the drawing allows technicians to
verify:
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1. Alignment: Has the transmitter shifted? It must be perpendicular to the liquid
surface for maximum signal return.

2. Condensation/Buildup: In high-humidity applications, water droplets or product
buildup on the antenna can attenuate the signhal. Many modern Welk radar meters
feature PTFE lens covers to minimize buildup.

3. Grounding: Improper grounding is a frequent cause of signal noise in 4-20mA
loops. The wiring diagram in the technical drawing package specifies the correct
shield grounding points.

|Frequent|y Asked Questions (FAQs)

Q: Can radar level meters measure solids?

A: Yes. However, solids like grain, plastic pellets, or ores often have a low
dielectric constant and form conical piles. High-frequency 80 GHz radars are
typically recommended for solids because their narrow beam can better target the
uneven surface.

Q: What is the difference between a radar level transmitter and a radar level
switch?

A: A transmitter provides continuous measurement (e.g., 0% to 100% full),
whereas a switch only detects when the level reaches a specific point (High or Low
alarm).

Q: Is a radar level transmitter drawing the same for all brands?

A: No. While the symbols are standardized (ISA-5.1), the physical dimensions,
mounting patterns, and wiring requirements vary significantly between
manufacturers like Welk and others. Always use the specific drawing provided for
the model being installed.
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| Conclusion

Integrating a radar level meter into an industrial process is a meticulous
engineering task. By prioritizing the accuracy of the radar level transmitter
drawing, project teams can avoid costly installation errors and ensure long-term
operational stability. Whether dealing with corrosive chemicals in water treatment
or high-pressure vessels in the oil and gas sector, the combination of advanced
radar technology and precise documentation provides the reliability required for
modern industrial automation.

For those in the planning stages of a project, reviewing the specific technical
specifications and Radar Level Meters options is the first step toward a successful
installation. Always consult with the manufacturer to confirm that the chosen
instrument's beam angle and frequency are compatible with your specific tank
geometry and medium properties.
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