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In the landscape of industrial automation and process control, precision in level
measurement is a fundamental requirement for operational efficiency and safety.
The Lo010 series represents a specialized category of level measurement
instrumentation designed to address the complexities of liquid and solid storage in
diverse industrial environments. Whether managing corrosive chemicals,
wastewater, or volatile hydrocarbons, understanding the technical nuances of
instruments like the Lo010 is essential for engineers and procurement specialists
seeking reliable long-term solutions.

As a professional manufacturer, Welk emphasizes the integration of advanced
signal processing and robust hardware in the Lo010 framework. This article
provides an in-depth technical analysis of the measurement principles, selection
criteria, and installation best practices associated with this technology, serving as
a practical reference for industrial applications.

| Measurement Principles of the Lo010 Series

Before selecting a specific model, it is critical to understand the underlying physics
that govern the Lo010's operation. Most instruments within this designation utilize
high-frequency radar or ultrasonic wave technology to determine the distance
between the sensor and the material surface.

| Time of Flight (ToF) Technology

The core principle used by the Lo010 is the Time of Flight (ToF) method. The
device emits an electromagnetic pulse (in the case of radar) or an acoustic pulse
(in the case of ultrasonic). This pulse travels through the air or vapor space in the
tank, reflects off the surface of the medium, and returns to the sensor.

The distance ($D$) is calculated using the formula:
$D = \frac{c \times t}{2}$%

Where:
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- $c$ is the speed of light (for radar) or speed of sound (for ultrasonic).

- $t$ is the measured elapsed time between emission and reception.

| Frequency Modulated Continuous Wave (FMCW)

Advanced versions of the Lo010 often employ FMCW technology. Unlike simple
pulse radar, FMCW transmits a continuous signal with a constantly changing
frequency. The difference in frequency between the transmitted and received
signal is directly proportional to the distance. This method offers significantly
higher accuracy and a better signal-to-noise ratio, making it ideal for applications
involving turbulence or low dielectric constants.

| Key Technical Specifications and Features

The Lo010 is engineered to operate under demanding conditions. When evaluating
these units on the Main Page, users should focus on the following technical
parameters:

Measurement Range: Typically spans from 0.3 meters up to 30 meters (approx. 1
foot to 98 feet), depending on the antenna configuration and the reflective
properties of the medium.

Accuracy: High-precision models offer an accuracy of $\pm 2$ mm, while standard
industrial versions typically provide $\pm 5% mm.

Process Temperature: Standard units handle $-40”™ {\circ}C$ to $+80" {\circ}Cs,
while high-temperature variants with specialized cooling fins or ceramic seals can
withstand up to $+250" {\circ}Cs.

Process Pressure: Capable of operating from vacuum conditions up to 4.0 MPa (40
bar).

Output Signals: Standard 4-20mA current loop with HART protocol is the baseline,
with options for RS485 Modbus or Profibus PA for digital integration.
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|Se|ection Criteria for Industrial Applications

Choosing the right configuration of the Lo010 requires a thorough analysis of the
process medium and the storage vessel. The following table outlines the primary
considerations for selection:

Requirement Lo010 Configuration
Recommendation

Medium State Liquid (Clean) Standard Ultrasonic or 26GHz
Radar

Medium State Liquid (Agitated/Foamy) 80GHz High-Frequency Radar

Medium State Solids/Powders High-power Pulse Radar with
Dust Shield

Corrosivity High (Acids/Bases) PTFE or PVDF Encapsulated
Antenna

Tank Geometry Narrow/Tall Narrow Beam Angle (e.qg., 3°
to 8°)

Mounting Flanged Nozzle Horn Antenna or Lens
Antenna

|Die|ectric Constant ($\epsilonr$)

For radar-based Lo010 units, the dielectric constant of the medium is the most
critical factor. Materials with high $\epsilonr$ (like water, $\epsilonr \approx 80%$)
reflect signals strongly. Materials with low $\epsilonr$ (like oils or plastic pellets,
$\epsilonr < 2%) reflect very little energy. In cases of extremely low dielectric
constants, a guided wave radar configuration or a larger antenna size may be
necessary to ensure signal integrity.

| Installation Guidelines and Best Practices

Proper installation is the single most important factor in the performance of the
Lo010. Even the most advanced sensor will fail if placed incorrectly.
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| 1. Avoid the "Blind Zone"

Every ToF sensor has a minimum measurable distance, known as the blind zone or
dead zone. For the Lo010, this is usually between 0.1m and 0.5m from the sensor
face. The maximum expected level of the material must never enter this zone, as
the sensor will lose the ability to distinguish the return echo from the initial pulse.

| 2. Positioning and Nozzle Height

Distance from Wall: The sensor should be mounted at a distance of at least 1/6th
of the tank diameter from the sidewall to prevent interference from wall
reflections.

Nozzle Geometry: If the Lo010 is mounted on a nozzle, the antenna must extend
past the bottom of the nozzle. If the nozzle is too long or narrow, it will create
"ringing" or false echoes that mask the true level signal.

Obstructions: Avoid mounting the sensor directly above ladders, heating coils, or
agitator blades. If obstructions are unavoidable, the Lo010’s software must be
configured with a "False Echo Suppression" or "Background Subtraction" map.

| 3. Orientation

The sensor face must be perfectly perpendicular to the surface of the medium. For
solids, where the material forms a conical pile, an adjustable flange (aiming kit) is
recommended to align the beam with the slope of the material to maximize signal
return.

| Operational Limitations and Environmental Factors

While the Lo010 is robust, certain environmental conditions can impact its
performance:

Heavy Foam: Thick, dense foam can absorb radar and ultrasonic signals, leading to
signal loss. In such cases, a stilling well or a bypass pipe is often required.
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Heavy Dust: In solid silos, extreme dust during filling can attenuate ultrasonic
signals. Radar is generally preferred here as electromagnetic waves penetrate
dust more effectively than sound waves.

Vapor and Condensation: While radar is largely unaffected by vapor, heavy
condensation on the sensor face can cause signal scattering. Welk offers Lo010
models with PTFE drip-off lenses to mitigate this issue.

| Maintenance and Troubleshooting

The Lo010 is designed for low-maintenance operation, featuring no moving parts.
However, periodic checks are recommended to ensure accuracy.

1. Visual Inspection: Check the antenna or transducer face for buildup of material
or corrosion. Clean with a soft cloth and appropriate solvent if necessary.

2. Signal Strength Monitoring: Most Lo010 units provide a signal-to-noise ratio
(SNR) or echo amplitude value. A significant drop in this value over time may
indicate antenna fouling or a change in the medium's properties.

3. Diagnostic Mapping: Periodically re-run the false echo suppression map if the
internal tank structure has been modified (e.g., new pipes or brackets installed).

| Frequently Asked Questions (FAQ)

Q: Can the Lo010 be used in pressurized tanks?

A: Yes, specific versions of the Lo010 are rated for pressures up to 40 bar (4.0
MPa). Ensure the flange rating and seal material (e.g., Viton or Kalrez) match your
process requirements.

Q: How does the Lo010 handle turbulence caused by an agitator?

A: The Lo010 utilizes software algorithms to filter out intermittent echoes caused
by moving blades. For extreme turbulence, increasing the damping time or using a
stilling well is recommended.

Q: Is the Lo010 compatible with hazardous areas?
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A: Welk provides Lo010 configurations with Ex ia (intrinsically safe) and Ex d
(flameproof) certifications for use in Zone 0, 1, and 2 environments.

Q: What is the difference between the Lo010 and standard ultrasonic sensors?

A: While both measure level, the Lo010 radar-based versions are unaffected by air
temperature, pressure changes, or vacuum, whereas ultrasonic sensors are
sensitive to the speed of sound, which varies with air density.

For more detailed technical data sheets or to request a quote for a specific
application, please visit our Main Page to review product options and application
support. Our engineering team is available to assist with custom OEM/ODM
requirements to ensure the Lo010 integrates seamlessly into your existing
automation architecture.



