WELK | REFERENCE GUIDE

Cost of Radar Level
Transmitter

A practical guide to cost of radar level transmitter, covering the reader intent, the
relationship to cost of radar level transmitter, key evaluation criteria, common
risks, and the information the intended project audience should confirm before
taking the next step.
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Main topic: Radar Level Meters
https://www.level-meters.com/products/radar-level-meters/
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In the landscape of industrial automation, selecting the right instrumentation is a
balance between precision requirements and budgetary constraints. Among the
various technologies available for liquid and solid level measurement, radar
technology has emerged as a gold standard for reliability in challenging
environments. However, for procurement managers and lead engineers, the cost
of radar level transmitter units can vary significantly based on frequency,
construction materials, and process requirements.

This guide explores the technical principles behind Radar Level Meters, the
variables that drive their market price, and how to evaluate the total cost of
ownership (TCO) for your specific application.

Measurement Principles: How Radar Technology
Works

Before evaluating the financial investment, it is essential to understand the
underlying physics of the technology. Radar level transmitters operate on the
principle of Time of Flight (ToF). The device emits electromagnetic pulses
(microwaves) toward the product surface. These waves reflect off the surface and
return to the sensor. Since the speed of light is a known constant, the instrument
calculates the distance based on the time interval between emission and
reception.

There are two primary methods used in modern industrial radar:

| 1. Pulse Radar

Pulse radar instruments emit a microwave signal in short bursts and measure the
time it takes for the signal to return. This technology is often used in simpler
applications where extreme precision is not the primary driver. Because the
electronics required for pulse timing are relatively straightforward, these units
often represent a lower initial cost of radar level transmitter options.
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|2. Frequency Modulated Continuous Wave (FMCW)

FMCW radar does not send a single pulse; instead, it emits a continuous signal with
a constantly changing frequency. The difference in frequency between the emitted
signhal and the reflected signal is proportional to the distance. FMCW provides
superior accuracy (often down to =1 mm) and better signal-to-noise ratios, making
it ideal for agitated surfaces or low-dielectric liquids. Due to the advanced signal
processing required, FMCW units generally command a higher price point.

Key Factors Influencing the Cost of Radar Level
Transmitter Units

Several technical specifications directly impact the manufacturing and retail cost
of these instruments. Understanding these factors allows engineers to avoid
over-specifying, which can lead to unnecessary expenditures.

|0perating Frequency (6GHz to 80GHz)

The frequency of the radar signal is perhaps the most significant cost driver in
modern instrumentation.

- 6GHz to 26GHz Radar: These are traditional frequencies. 26GHz is widely used
for many liquid applications. These units are mature in the market and offer a
cost-effective solution for standard tanks.

- 80GHz Radar: This represents the high end of the spectrum. The higher
frequency allows for a much narrower beam angle (as low as 3 degrees). A
narrower beam avoids internal tank obstructions like agitators or heating coils,
simplifying installation and commissioning. While the hardware cost for 80GHz
units is higher, the reduction in engineering time and the ability to use smaller
process connections often offset the initial price.
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| Materials of Construction and Process Interfaces

The environment in which the transmitter will operate dictates the materials
required.

- Standard Applications: A stainless steel (316L) housing with a basic horn
antenna is the baseline.

- Corrosive Environments: If the medium is highly acidic or caustic, the antenna
may need a PTFE (Teflon) or PFA coating. In extreme cases, exotic alloys like
Hastelloy are required, which can double or triple the base cost of the
instrument.

- Pressure and Temperature: High-pressure ratings (e.g., above 40 bar / 580 psi)
or extreme temperatures (e.g., above 200°C / 392°F) require specialized
ceramic seals and cooling fins, adding to the manufacturing complexity and
cost.

| Communication Protocols and Certifications

Integration into a plant’s control system involves specific communication
hardware.

- Standard Outputs: 4-20mA with HART is standard.

- Digital Busses: Profibus PA, Foundation Fieldbus, or Modbus RS485 typically
add a premium to the unit price.

- Safety and Hazardous Areas: Instruments required for explosive atmospheres
(ATEX, IECEX, or Class | Div 1) involve rigorous testing and specialized
enclosures. Furthermore, if the plant requires SIL (Safety Integrity Level) 2 or 3
certification for safety instrumented systems, the cost will increase due to the
additional documentation and hardware redundancy.

| Selection Table: Comparing Radar Technologies
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26GHz 80GHz Guided Wave

Non-Contact Radar Non-Contact Radar Radar (GWR)

Best Use Case Large liquid tanks, Small vessels, Low dielectric
simple geometries agitators, solids liquids, foam
Beam Angle 10° - 20° 3°-8° N/A (signal follows
probe)
Max Range 30m (98 ft) 120m (394 ft) 75m (246 ft)
Accuracy +3mm +1lmm +2mm
Relative Cost Moderate High Moderate to High

Installation Considerations and Total Cost of
Ownership

When calculating the cost of radar level transmitter implementation, the purchase
price is only one component. Total Cost of Ownership (TCO) includes installation,
commissioning, and maintenance.

| 1. Installation Complexity

Non-contact radar level meters are generally easier to install than contact-based
methods (like hydrostatic or float switches) because they do not require the tank
to be emptied in many cases. However, if using a lower-frequency radar with a
wide beam, the engineer must spend time mapping out "false echoes" from
internal obstructions. Choosing an 80GHz unit from a manufacturer like Welk can
reduce this labor cost significantly because the narrow beam misses most
obstructions entirely.
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| 2. Maintenance and Longevity

Radar units have no moving parts. This is a significant advantage over mechanical
level gauges. While a mechanical gauge might have a lower initial cost, the
recurring labor costs for cleaning and repair quickly surpass the investment in a
high-quality radar transmitter. In water treatment or chemical processing, where
downtime is expensive, the reliability of radar provides a rapid Return on
Investment (ROI).

| 3. Commissioning Software

Modern transmitters often come with Bluetooth or specialized software interfaces
for setup. While some manufacturers charge for this software, others include it.
Easy-to-use interfaces reduce the hours a technician spends on-site, further
lowering the effective cost of the project.

| Limitations and When to Re-evaluate

While radar is versatile, it is not always the most cost-effective or technically
viable solution.

- Extremely Low Dielectric Constants: Very light hydrocarbons or liquefied gases
may not reflect enough energy for standard non-contact radar. In these cases,
Guided Wave Radar (GWR), which uses a probe to guide the signal, is more
reliable, though it requires contact with the medium.

- Heavy Foam: Dense, thick foam can absorb radar signals. If the application
involves consistent heavy foam, ultrasonic sensors or differential pressure
transmitters might be more cost-effective, provided the process conditions allow
for their use.

- Vacuum Conditions: While radar works in a vacuum (unlike ultrasonic sensors),
the seals required for high-vacuum applications can be specialized and
expensive.
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| Frequently Asked Questions (FAQ)

Why is the cost of radar level transmitter units
higher than ultrasonic sensors?

Radar uses high-frequency electromagnetic waves and sophisticated microwave
electronics, whereas ultrasonic sensors use sound waves. Radar is generally more
expensive because it is unaffected by air temperature, pressure, or vapor layers,
providing much higher reliability in industrial process conditions.

Can | use a single radar model for both liquids and
solids?

While some high-end 80GHz models are versatile enough for both, solids typically
require different sighal processing algorithms and antenna designs (to handle dust
and angled surfaces). Using a liquid-specific radar on a grain silo may result in
signal loss, increasing the long-term cost through troubleshooting and potential
overflows.

| How does the antenna size affect the price?

Generally, larger horn antennas provide better signal focusing for lower-frequency
units but are more expensive to manufacture and require larger tank openings. For
80GHz units, the antenna can be very small (e.g., 1-inch threads) while still
maintaining a tight beam, which can save money on tank modifications.
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| Conclusion

The cost of radar level transmitter technology should be viewed as an investment
in process stability. By choosing a reputable manufacturer like Welk, industrial
operators gain access to advanced Radar Level Meters that balance precision with
ruggedness. Whether you are managing water treatment facilities or complex
chemical reactors, understanding the trade-offs between frequency, materials, and
installation requirements ensures that you select a solution that meets both your
technical needs and your budgetary goals.

When requesting a quote, always provide the medium's dielectric constant, the
tank height, the presence of any internal obstructions, and the required safety
certifications. This level of detail allows for an accurate assessment and ensures
the selected instrument provides reliable service for years to come.
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