WELK | REFERENCE GUIDE

Andrews Industrial Controls

A practical guide to andrews industrial controls, covering the reader intent, the
relationship to andrews industrial controls, key evaluation criteria, common risks,
and the information the intended project audience should confirm before taking
the next step.

levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE Andrews Industrial Controls

In the complex landscape of process automation, the integration of reliable
instrumentation is a fundamental requirement for operational safety and
efficiency. Organizations often look toward specialized entities like Andrews
Industrial Controls to navigate the selection of field devices that interface with
larger control architectures. For engineers and procurement professionals,
understanding the technical nuances of level measurement—ranging from the
physics of wave propagation to the mechanical constraints of vessel mounting—is
essential for ensuring that the control system receives accurate, real-time data.

Welk, as a professional manufacturer of industrial level measurement instruments,
provides the hardware foundation that supports these industrial control
frameworks. Whether the application involves water treatment, chemical
processing, or oil and gas production, the choice of technology must align with the
physical properties of the media and the environmental conditions of the site.

| Core Principles of Level Measurement Technology

Before selecting a device through a distributor or representative such as Andrews
Industrial Controls, it is vital to understand the primary measurement principles
employed in modern industrial environments. Each technology utilizes different
physical properties to determine the level of a liquid or solid.

|Radar Level Measurement (ToF)

Radar level meters operate on the Time-of-Flight (ToF) principle. The device emits
high-frequency microwave pulses (typically in the 26 GHz or 80 GHz range). These
pulses travel at the speed of light, reach the surface of the medium, and are
reflected back to the sensor. The distance is calculated based on the time interval
between emission and reception. Radar is divided into two main types:

- Non-contact Radar: Ideal for corrosive or high-temperature media where the
sensor should not touch the material.

- Guided Wave Radar (GWR): Uses a probe (cable or rod) to direct the
microwave, making it highly effective for low dielectric constant liquids or
applications with heavy turbulence.
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| Ultrasonic Level Sensors

Ultrasonic sensors use sound waves rather than electromagnetic waves. The
transducer emits an ultrasonic pulse that bounces off the surface of the medium.
The sensor measures the time it takes for the echo to return. Because sound
speed is affected by air temperature, these sensors typically include integrated
temperature compensation. This technology is cost-effective for standard water
and wastewater applications but is sensitive to vacuum conditions and heavy
foam.

| Hydrostatic Level Transmitters

Hydrostatic measurement is based on the principle that the pressure at a specific
depth in a liquid is proportional to the height of the liquid column above it. 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 transmitters are
submerged or mounted at the bottom of a tank and are favored for their simplicity
and reliability in vented vessels.

| Magnetic Level Gauges

Magnetic level gauges utilize buoyancy and magnetic coupling. A float containing a
permanent magnet moves with the liquid level inside a bypass chamber. Outside
the chamber, a series of magnetic flaps or a follower indicates the level visually.
These are often paired with reed switches or transmitters for remote signal output,
providing a robust mechanical solution that requires no power for local indication.

Selecting the Right Instrument for Industrial
Applications

When evaluating options through Andrews Industrial Controls, the selection
process must be driven by application-specific variables. A mismatch between the
technology and the process can lead to signal loss, premature sensor failure, or
safety incidents.
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| Key Evaluation Criteria

1. Media Characteristics: Is the liquid corrosive, viscous, or prone to coating? Does
it have a low dielectric constant (which affects radar) or varying density (which
affects hydrostatic)?

2. Process Conditions: What are the maximum operating pressures (in bar) and
temperatures (in °C)? For instance, high-pressure steam can interfere with
ultrasonic signals.

3. Vessel Geometry: Are there internal obstructions like agitators, heating coils, or
ladders? Non-contact radar requires a clear line of sight, whereas guided wave
radar can operate in narrower spaces.

4. Output Requirements: Does the control system require a standard 4-20mA
analog signal, or digital protocols like HART, Modbus, or Profibus?

To view a comprehensive range of hardware solutions that meet these criteria,
professionals should consult the Main Page for detailed product specifications and
application support.

| Technical Selection Table

The following table provides a generalized comparison of common level
measurement technologies to assist in the initial screening process.
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Technology Accuracy G EVEIE] T[] Media Type Key Limitation
Advantage
80GHz +1 mm 120 m Liquids/Solids  High Higher initial
Radar precision, cost
small beam
angle
Ultrasonic +0.25% 15-30m Liquids Non-contact, Affected by
cost-effective = foam/vapor
Hydrostatic *+0.1% - 200 m (H20) Liquids Simple Density
0.5% installation, dependent
deep wells
Guided +2 mm 30m Liquids/InterfaceWorks in Physical
Wave Radar foam and contact
turbulence required
Magnetic =5 mm 6 m+ Liquids Visual local Mechanical
Gauge indication moving parts

| Installation Best Practices for Reliable Data

Even the highest quality instrument from a provider like Andrews Industrial
Controls will fail to perform if installation guidelines are ignored. Proper mounting
ensures signal integrity and extends the lifespan of the equipment.

| Mounting Positions

- Avoid the Center: For radar and ultrasonic sensors in cylindrical tanks, avoid
mounting the sensor in the exact center to prevent multiple reflections from the
tank walls that can converge and create false echoes.

- Nozzle Height and Diameter: Ensure the nozzle (mounting flange) is not so long
that it interferes with the sensor's signal cone. For radar, the sensor horn should
ideally extend slightly past the bottom of the nozzle.
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- Dead Zones (Blocking Distance): Every sensor has a "dead zone" near the
transducer where measurement is impossible. For an ultrasonic sensor, this
might be 0.25 m to 0.5 m. Ensure the maximum liquid level never enters this
zone.

| Environmental Considerations

- Sun Shields: For outdoor installations in high-temperature regions, use sun
shields to prevent the electronics from overheating and to minimize
temperature-induced drift in ultrasonic sensors.

- Stilling Wells: In tanks with heavy agitation or surface turbulence, guided wave
radar or hydrostatic transmitters installed inside a stilling well or bypass pipe
can provide a much more stable signal.

| Limitations and Environmental Constraints

No single technology is a universal solution. Understanding the boundaries of each
method is critical for risk management.

1. Dielectric Constant ($er$): Radar relies on the reflection of microwaves.
Materials with very low dielectric constants (like certain oils or liquefied gases)
reflect very little energy. In these cases, Guided Wave Radar or high-frequency
80GHz radar is necessary to capture a usable signal.

2. Vapor and Dust: Heavy dust in silos can attenuate ultrasonic signals. Similarly,
thick steam in chemical reactors can refract ultrasonic waves. Radar is generally
immune to these factors, making it the preferred choice for dusty or steamy
environments.

3. Pressure Changes: Hydrostatic sensors measure the weight of the liquid. If a
tank is pressurized (not vented to the atmosphere), a differential pressure (DP)
transmitter must be used to subtract the headspace pressure from the total
bottom pressure.
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| Frequently Asked Questions (FAQs)

Q: How does Andrews Industrial Controls assist in the integration of level meters?

A: Representatives typically provide the bridge between the manufacturer’s
technical capabilities and the end-user’s specific control requirements, helping to
specify the correct communication protocols and mounting hardware for a
seamless fit into the plant’s DCS or PLC.

Q: Can radar level meters be used in vacuum tanks?

A: Yes. Unlike ultrasonic sensors, which require a medium (air/gas) to transmit
sound, radar waves travel through a vacuum without any signal degradation.

Q: What maintenance is required for magnetic level gauges?

A: Maintenance is minimal, but it is recommended to periodically flush the bypass
chamber to ensure that sediment or magnetic particles do not interfere with the
movement of the float.

Q: Why choose 80GHz radar over 26GHz radar?

A: The 80GHz radar has a much narrower beam angle. This allows it to avoid
internal obstructions like agitators and makes it easier to install on tanks with
small nozzles or narrow geometries.

| Conclusion

Achieving precision in industrial level measurement requires a disciplined
approach to technology selection and installation. By understanding the underlying
principles of radar, ultrasonic, and hydrostatic measurement, and by working with
established channels like Andrews Industrial Controls, engineering teams can
implement solutions that reduce downtime and improve process safety. For those
seeking to explore specific hardware configurations, the Main Page serves as a
vital resource for technical data sheets and expert guidance on Welk’s full range of
instrumentation.
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