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Industrial Transmitter

A practical guide to industrial transmitter, covering the reader intent, the
relationship to industrial transmitter, key evaluation criteria, common risks, and
the information the intended project audience should confirm before taking the
next step.
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In the landscape of modern process automation, an industrial transmitter serves as
the critical bridge between physical process variables and the control systems that
manage them. For level measurement, these devices are engineered to convert
physical data—such as distance, pressure, or buoyancy—into a standardized
electrical signal, typically 4-20mA with HART, Modbus, or Profibus protocols. This
allows for real-time monitoring, data logging, and automated control in industries
ranging from water treatment and chemical processing to oil and gas production.

Selecting the appropriate industrial transmitter requires a deep understanding of
the underlying measurement principles and the specific environmental conditions
of the application. As a professional manufacturer, Welk provides a range of
solutions including radar, ultrasonic, and hydrostatic technologies, each designed
to address specific engineering challenges. This guide examines the technical
foundations and selection criteria for industrial level transmitters.

| Core Measurement Principles

Before selecting a device, it is essential to understand the physics governing
different transmitter types. Industrial transmitters for level measurement generally
fall into two categories: contact and non-contact.

| Radar Level Transmitters (Non-Contact)

Radar transmitters utilize electromagnetic waves to measure the distance to the
surface of a liquid or solid. There are two primary types: Pulse Radar and
Frequency Modulated Continuous Wave (FMCW).

Pulse Radar: Emits short microwave pulses and measures the time it takes for the
signal to return (Time-of-Flight).

FMCW Radar: Emits a continuous signal with a varying frequency. The difference in
frequency between the emitted and received signal is proportional to the distance.

Radar technology is highly valued because it is independent of the medium's
density, temperature, and pressure. High-frequency radar (e.g., 80GHz) offers a
narrow beam angle, allowing for accurate measurement even in narrow tanks with
internal obstructions.
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|UItrasonic Level Transmitters (Non-Contact)

Ultrasonic transmitters emit high-frequency sound waves. The sensor calculates
the distance based on the time interval between the emission and the echo's
return. While cost-effective and reliable for water and wastewater applications,
ultrasonic waves are affected by the speed of sound, which varies with air
temperature. Consequently, high-quality ultrasonic transmitters include integrated
temperature sensors to compensate for these variations.

|Hydrostatic Level Transmitters (Contact)

Hydrostatic transmitters operate on the principle that the pressure at the bottom
of a liquid column is proportional to the height of the liquid. The formula used is $P
= \rho \cdot g \cdot h$, where $P$ is pressure, $\rho$ is the density of the liquid,
$g$ is gravity, and $h$ is the height. These are often used in deep wells, open
tanks, and reservoirs. They are simple to install but require the liquid density to
remain constant for high accuracy.

|Magnetic Level Gauges and Transmitters (Contact)

Magnetic level gauges utilize a float containing a permanent magnet that moves
with the liquid level inside a bypass chamber. For electronic transmission, a reed
chain or magnetostrictive sensor is mounted to the outside of the chamber. As the
float moves, it triggers the sensor, which converts the position into a 4-20mA
signal.

| Industrial Transmitter Selection Criteria

Choosing the right industrial transmitter involves balancing performance
requirements with budget constraints and environmental factors. The following
table provides a comparison of common technologies used in industrial settings.

Welk Reference Guide 3



WELK REFERENCE GUIDE Industrial Transmitter

Technology Accuracy Typical Range Media Type Key
Advantage
Radar (80GHz) =1 mm Upto 120 m Liquids/Solids Unaffected by

vapor or dust

Ultrasonic +0.25% of 0.3mtol5m Clean Liquids Cost-effective,
range non-contact
Hydrostatic =0 5% ES 1 mto 200 m Liquids Ideal for deep

wells/submersible

Magnetic =5 mm 0.5mtobm Hazardous Clear visual
Liquids plus electronic
output
Level Switch N/A (Point) N/A Liquids/Solids Overfill

protection/Dry
run

| Factors to Confirm Before Purchase

1. Media Properties: Is the liquid corrosive, viscous, or prone to foaming? Does the
dielectric constant ($er$) of the material support radar measurement?

2. Process Conditions: What are the maximum and minimum operating
temperatures and pressures? For example, extreme temperatures may require a
remote-mounted industrial transmitter to protect the electronics.

3. Tank Geometry: Are there agitators, heating coils, or ladders inside the tank?
This will influence the choice of beam angle for non-contact sensors.

4. Output Requirements: Does the control system require a simple analog 4-20mA
signal, or is digital communication (HART/Modbus) necessary for remote
configuration?

For a comprehensive look at available models and technical specifications,
engineers can review product options and application support on the Main Page.
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| Installation and Engineering Considerations

Correct installation is as critical as selecting the right technology. Even the most
advanced industrial transmitter will fail to provide accurate data if poorly
positioned.

| Mounting Position

For non-contact transmitters (radar and ultrasonic), the sensor should be mounted

perpendicular to the liquid surface. It should be positioned away from the tank wall
to avoid "false echoes" from wall seams or deposits. A common rule of thumb is to

mount the sensor at a distance of at least 200 mm (approx. 8 inches) from the tank
wall or 1/6th of the tank diameter.

| The "Dead Zone"

Every non-contact industrial transmitter has a "dead zone" (or blocking distance)
directly below the sensor face where measurement is impossible. If the liquid level
enters this zone, the transmitter may report a full-scale error or hold the last
known value. Engineers must ensure the transmitter is mounted high enough so
the maximum liquid level never enters this region.

| Nozzle Design

When mounting a transmitter on a nozzle, the nozzle's length and diameter must
be considered. If the nozzle is too long and narrow, the signal may reflect off the
nozzle walls before reaching the process media. High-frequency radar transmitters
are more forgiving in this regard due to their narrow beam angles, but ultrasonic
sensors often require shorter nozzles.
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| Grounding and Shielding

In industrial environments, electromagnetic interference (EMI) from large motors
and variable frequency drives (VFDs) can degrade signal integrity. Using shielded
twisted-pair cabling and ensuring the industrial transmitter housing is properly
grounded are standard requirements for stable operation.

| Limitations and Operational Boundaries

No single industrial transmitter technology is universal. Understanding the
limitations prevents costly downtime.

Foam: Heavy, dense foam can absorb ultrasonic and radar signals, leading to
signal loss. In such cases, hydrostatic transmitters or radar with specialized
algorithms are preferred.

Vacuum Conditions: Ultrasonic waves cannot travel through a vacuum. For vacuum
tanks, radar or hydrostatic sensors must be used.

Turbulence: Rapidly moving liquid surfaces can scatter signals. This can often be
mitigated by using a stilling well or by increasing the damping (response time) in
the transmitter software.

Density Changes: Hydrostatic transmitters are sensitive to density. If a tank is used
for different fluids without recalibration, the level reading will be inaccurate.

| Maintenance and Troubleshooting

Modern industrial transmitters are designed for low maintenance, particularly
non-contact models. However, periodic checks are recommended to ensure
long-term reliability.

1. Build-up Inspection: For ultrasonic and radar sensors, check the transducer face
or antenna for material build-up. While many Welk transmitters feature signal
processing to "see through" minor build-up, heavy coating will eventually cause
signhal attenuation.
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2. Calibration Verification: Use a manual dip tape measurement to verify the
transmitter's output. If the deviation exceeds the specified accuracy (e.g., £2 mm
for radar), a zero-point or span recalibration may be necessary.

3. Cable Integrity: Inspect cable entries and seals for signs of moisture ingress,
which is a leading cause of electronics failure in outdoor or wash-down
environments.

| Frequently Asked Questions (FAQ)

Q: Can a radar industrial transmitter measure solids like grain or cement?

A: Yes, but it requires a high-frequency radar (80GHz) with a narrow beam and a
swiveling flange to aim the signal at the material's angle of repose. Solids also
require more power due to their lower reflectivity compared to liquids.

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

A: A level switch provides a point-level indication (on/off) at a specific height, used
for alarms. An industrial transmitter provides continuous measurement throughout
the entire range of the tank.

Q: How does temperature affect hydrostatic transmitters?

A: Temperature affects the density of the liquid. If the temperature fluctuates
significantly, the pressure at the bottom changes even if the level remains the
same. High-end hydrostatic sensors use temperature compensation to correct for
these density shifts.

Q: Is 4-20mA still the standard for industrial transmitters?

A: Yes, it remains the most common analog standard due to its robustness over
long distances. However, most modern transmitters also include HART (Highway
Addressable Remote Transducer) protocol, which overlays digital information on
the 4-20mA signal for diagnostics and configuration.
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| Conclusion

The selection of an industrial transmitter is a foundational decision in process
engineering. By matching the measurement principle—whether radar, ultrasonic,
or hydrostatic—to the specific constraints of the media and the vessel, operators
can ensure high accuracy and system safety. For further technical documentation,
wiring diagrams, and specific model comparisons, please refer to the Main Page to
explore the full range of Welk level measurement solutions.
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