WELK | REFERENCE GUIDE

Dp vs Radar Level
Transmitter

A practical guide to dp vs radar level transmitter, covering the reader intent, the
relationship to dp vs radar level transmitter, 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 landscape of industrial process automation, selecting the most appropriate
level measurement technology is a fundamental decision that impacts plant safety,
efficiency, and maintenance costs. Among the most widely debated choices is the
comparison between Differential Pressure (DP) transmitters and Radar Level
Meters.

While DP technology has been the industry standard for decades due to its
perceived simplicity and lower initial cost, radar technology—particularly
high-frequency non-contact radar—has gained significant market share. This guide
explores the technical nuances of dp vs radar level transmitter applications,
providing engineers and procurement specialists with the factual data needed to
make an informed selection.

Understanding Differential Pressure (DP) Level
Measurement

| Measurement Principle

The Differential Pressure method is based on the principle of hydrostatics. It
measures the level of a liquid by detecting the pressure exerted by the liquid
column at the bottom of a vessel. In a vented or open tank, a single pressure
sensor is used. However, in pressurized vessels, a differential pressure transmitter
is required to subtract the vapor space pressure (top) from the total pressure
(bottom).

The mathematical relationship is defined by the formula:
P=pXxgXxh

Where:

P is the hydrostatic pressure.

p (Rho) is the density of the liquid.

g is the gravitational constant (9.81 m/s?).

h is the height of the liquid column.
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Because the transmitter measures pressure, it assumes the density of the liquid
remains constant. If the density changes due to temperature fluctuations or
composition changes, the calculated level will be inaccurate unless compensated
for by a secondary system.

| Configuration Types

1. Impulse Piping: The transmitter is connected to the tank via small-diameter
pipes. These pipes must be filled with either a "dry leg" (gas) or a "wet leg" (liquid)
to prevent process vapors from condensing and affecting the reading.

2. Capillary Diaphragm Seals: To avoid clogging or freezing in impulse lines,
remote seals with capillaries filled with silicone oil or other transmission fluids are
used. This isolates the transmitter from the process media.

| Understanding Radar Level Measurement Principles

| Measurement Principle

Radar level transmitters utilize electromagnetic waves, typically in the microwave
spectrum, to determine the distance to the product surface. Unlike DP
transmitters, radar is a "Time of Flight" (ToF) technology. The instrument emits a
signal, which travels at the speed of light, reflects off the surface of the medium,
and returns to the sensor.

Modern industrial radar systems generally fall into two categories:

1. Pulse Radar: Sends short bursts of microwave energy and measures the time
delay of the return signal.

2. FMCW (Frequency Modulated Continuous Wave): Emits a continuous signal with

a constantly changing frequency. The difference in frequency between the emitted
and received signal is proportional to the distance. FMCW is generally preferred for
high-precision applications.
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| Signal Propagation

The effectiveness of a radar signal depends on the Dielectric Constant (er) of the
medium. A high dielectric constant (e.g., water, er = 80) reflects a strong signal,
while a low dielectric constant (e.g., hydrocarbons, er < 2) reflects a weaker signal.
However, because radar measures the distance to the surface rather than the
weight of the column, it is completely independent of the liquid's density.

| Critical Comparison: dp vs radar level transmitter

When evaluating dp vs radar level transmitter options, several operational factors
must be considered to determine the total cost of ownership (TCO) and
measurement reliability.

| 1. Influence of Process Conditions

Density Sensitivity: DP transmitters are highly sensitive to density. In a chemical
reactor where the product density changes during a reaction, a DP transmitter will
report a level change even if the physical volume remains constant. Radar is
unaffected by density, making it superior for batch processes and mixing tanks.

Pressure and Temperature: DP transmitters are wetted instruments, meaning they
are in direct contact with the process. High temperatures or corrosive chemicals
require expensive exotic materials for the diaphragms. Radar (non-contact) is
located outside or above the process, often separated by a flange or a plastic
window, reducing the risk of sensor degradation.

| 2. Installation and Complexity

DP Installation: Requires significant mechanical work, including tapping the tank at
the bottom and top, installing impulse lines, manifolds, and often heat tracing to
prevent freezing. This increases the number of potential leak points.
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Radar Installation: Typically involves a single top-mounted nozzle. There is no need
for bottom penetrations, which is a significant safety advantage for tanks storing
hazardous or toxic materials.

| 3. Maintenance Requirements

DP Maintenance: Impulse lines are prone to clogging, plugging, and gas
entrapment. They require periodic "blowing down" or flushing. Diaphragm seals
can drift over time due to temperature-induced expansion of the fill fluid.

Radar Maintenance: As a non-contact technology with no moving parts, radar
requires minimal maintenance. Modern 80GHz radar units feature self-diagnostic
capabilities and can "see through" light foam or dust.

| Technical Selection Guide

The following table provides a quick reference for selecting between these two
technologies based on common industrial criteria.
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m DP Transmitter Radar Level Meter

Measurement Type Contact / Hydrostatic Non-contact /
Electromagnetic

Primary Variable Pressure (Mass-based) Distance (Volume-based)
Density Dependency High (Requires constant None

density)
Accuracy 0.075% to 0.1% of span +1mm to 5mm (FMCW)
Initial Cost Lower Higher
Installation Effort High (Two process taps) Low (Single top mount)
Moving Parts None None
Wetted Parts Diaphragms & Impulse lines Antenna (or none if

through-window)

Suitability for Solids Poor Excellent

Vacuum Service Possible (with remote seals) Excellent

| Installation and Engineering Considerations

| For DP Transmitters

When installing a DP transmitter, the "zero" point must be carefully calibrated. If
the transmitter is located below the bottom tap, the weight of the liquid in the
impulse line (the "suppression") must be accounted for in the transmitter's
configuration. Furthermore, the use of 3-valve or 5-valve manifolds is essential to
allow for zero-checking and maintenance without shutting down the process.
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| For Radar Level Meters

When deploying Radar Level Meters, the "Beam Angle" is the most critical
engineering parameter. A wider beam angle may reflect off tank walls, agitators,
or heating coils, creating "false echoes."

Nozzle Geometry: The nozzle should be short enough that the radar antenna
extends slightly beyond the nozzle neck to prevent internal reflections.

Obstructions: If an agitator is present, the radar should be positioned to avoid the
blades, or "False Echo Suppression" software must be used to map out the
stationary reflections.

Stilling Wells: In cases of heavy turbulence or very low dielectric liquids, a stilling
well (a vertical pipe) can be used to guide the radar signal and provide a stable
surface for measurement.

| Limitations and Application Constraints

| DP Transmitter Limitations

Boiling Liquids: If the liquid in the tank is boiling, the vapor space pressure and the
liquid density are in constant flux, leading to erratic DP readings.

Interface Measurement: While DP can measure the interface between two liquids,
it requires that the densities of both liquids remain extremely stable and that the
overall level remains above the top tap.

| Radar Level Meter Limitations

Heavy Foam: Extremely thick, dense foam (like shaving cream) can absorb the
radar signal entirely, resulting in a "Loss of Echo." In these specific cases, Guided
Wave Radar (GWR) or DP may be more effective.
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Extremely Low Dielectrics: Materials with a dielectric constant below 1.4 (such as
certain liquefied gases) may not reflect enough energy for a standard non-contact
radar to detect reliably without a stilling well.

| Frequently Asked Questions (FAQ)

Q: Can radar replace DP for mass flow or mass-based level measurement?

A: Not directly. DP measures the weight of the liquid column (hydrostatic head),
which is inherently related to mass. Radar measures volume (level). If your goal is
to know the mass of the product and the density is variable, DP is often the more
direct tool, provided the density change is what you are trying to measure.

Q: Is radar safe for use in explosive atmospheres?

A: Yes. Most industrial radar meters, such as those provided by Welk, are available
with ATEX, IECEX, or North American intrinsic safety (IS) and explosion-proof (XP)
ratings.

Q: How does temperature affect the two technologies?

A: High temperatures can cause the fill fluid in DP remote seals to expand, leading
to a "temperature shift" in the reading. Radar is generally unaffected by
temperature changes in the vapor space, though the electronics housing should be
kept within its rated ambient temperature range (usually up to +80°C).

Q: Which is better for tall, narrow silos?

A: Radar is significantly better. DP transmitters are rarely used for tall silos
because the hydrostatic pressure at the bottom of a 30-meter silo would require an
extremely high-pressure sensor, and the density of solids (like grain or plastic
pellets) is never uniform enough for accurate DP measurement.
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| Conclusion

In the debate of dp vs radar level transmitter, the trend in modern engineering is
moving toward radar for its reliability and low maintenance. However, DP
transmitters remain a vital tool for applications where mass measurement is the
priority or where budget constraints for simple, stable-density water tanks are a
factor.

For complex chemical processes, hygienic food applications, or hazardous storage,
the non-contact nature of Radar Level Meters provides a level of safety and
long-term accuracy that hydrostatic methods struggle to match. Always consult
with a technical specialist to review your specific vessel geometry and media
properties before finalizing your instrumentation data sheet.
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