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In the management of municipal and industrial water systems, the reliability of
infrastructure depends heavily on the precision of monitoring instrumentation. The
procurement and integration of high-quality water and waste equipment inc
solutions are essential for maintaining operational efficiency, ensuring regulatory
compliance, and preventing environmental hazards. Level measurement, in
particular, serves as the primary data source for automation in lift stations,
clarifiers, sludge digesters, and chemical dosing systems.

Selecting the appropriate technology for these applications requires a deep
understanding of the physical principles of measurement and the specific
challenges posed by wastewater environments, such as turbulence, foam,
corrosive gases, and varying solid content. This guide provides a technical
overview of level measurement technologies and practical selection criteria for
engineering professionals.

Core Measurement Principles for Water and Waste
Applications

Before selecting a specific instrument for water and waste equipment inc projects,
engineers must evaluate the physics behind the measurement. Each technology
has distinct advantages based on the medium's properties and the vessel's
geometry.

|1. Ultrasonic Level Measurement (Non-Contact)

Ultrasonic sensors operate on the "Time-of-Flight" principle. The sensor emits a
high-frequency acoustic pulse (typically between 20 kHz and 70 kHz) that travels
through the air, reflects off the liquid surface, and returns to the transducer. The
distance is calculated using the formula:

Distance = (Speed of Sound x Time) / 2

Because the speed of sound is affected by air temperature, integrated
temperature sensors are used to compensate for these variations. Ultrasonic
sensors are ideal for open-channel flow measurement and sumps where the liquid
is relatively clean and free of heavy foam.

Welk Reference Guide 2



WELK REFERENCE GUIDE Water and Waste Equipment Inc

|2. Radar Level Measurement (Non-Contact)

Radar transmitters, specifically Frequency Modulated Continuous Wave (FMCW) or
pulsed radar, use electromagnetic waves rather than sound. These waves travel at
the speed of light and are largely unaffected by air temperature, pressure, or the
presence of vapors and dust.

For water and waste equipment inc applications involving heavy steam,
turbulence, or surface agitation (such as in aeration tanks), radar is often superior
to ultrasonic technology. High-frequency radar (e.g., 80 GHz) offers a narrow beam
angle, which is critical for avoiding internal obstructions like ladders or pipes in
narrow wet wells.

|3. Hydrostatic Pressure Measurement (Contact)

Hydrostatic level transmitters measure the pressure exerted by a liquid column at
a specific point. The relationship is defined by the formula:

P=p¥gxh

Where P is pressure, p (rho) is the density of the liquid, g is gravity, and h is the
height of the liquid. In wastewater, submersible pressure transducers are common.
These units are lowered to the bottom of a tank or well, and the pressure is
transmitted via a vented cable to compensate for atmospheric pressure changes.
This method is highly reliable for deep wells and reservoirs where non-contact
sensors might struggle with signal attenuation.

| 4. Magnetic Level Gauges and Switches

For chemical storage tanks used in water treatment—such as those holding sodium
hypochlorite or sulfuric acid—magnetic level gauges provide a clear visual
indication and a redundant electronic output. These systems use a float containing
a magnet that moves with the liquid level, flipping bi-color flags or actuating reed
switches. This provides a fail-safe mechanical backup to digital systems.
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|Se|ection Criteria for Water and Waste Equipment

When evaluating components for water and waste equipment inc systems, several
technical factors must be prioritized to ensure long-term stability and accuracy.

| Chemical Compatibility

Wastewater is rarely pure water. It often contains hydrogen sulfide (H2S),
chlorides, and various industrial solvents.

- Transducer Materials: For ultrasonic and radar sensors, the wetted parts
should be constructed from PVDF, PTFE, or high-grade stainless steel.

- Diaphragms: For hydrostatic sensors, ceramic diaphragms are often preferred
over stainless steel in abrasive or corrosive environments due to their superior
hardness and chemical resistance.

| Environmental Conditions

- Foam and Turbulence: Thick foam can absorb ultrasonic signals, leading to
"lost echo" errors. In these cases, radar or hydrostatic sensors are
recommended.

- Condensation: In humid environments like sewers, condensation can form on
the face of a non-contact sensor. Sensors with a self-cleaning function or those
designed with a drip-off lens (common in radar) are necessary to maintain signal
integrity.
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| Accuracy and Range Requirements

Standard municipal applications may require an accuracy of £2 mm to £5 mm.
However, for custody transfer or precise chemical dosing, higher precision may be
required. Engineers must also consider the "dead zone" (blocking distance) of
non-contact sensors—the area directly below the sensor where measurement is
impossible. For a comprehensive overview of available technologies and technical
specifications, engineers can refer to the Main Page of Welk’s product catalog.

| Application-Specific Recommendations

Application Recommended Technology

Lift Stations / Wet Wells Radar or Ultrasonic Non-contact prevents fouling
from grease and solids.

Sludge Digesters Radar High solids and potential for
gas/vapor layers.

Chemical Storage Tanks Magnetic Gauge or Ultrasonic = High corrosion resistance
and visual redundancy.

Deep Groundwater Wells Hydrostatic (Submersible) Simple installation at great
depths (up to 200m+).

Open Channel Ultrasonic Cost-effective and matches
(Flumes/Weirs) standard flow conversion
curves.

| Installation and Engineering Considerations

Proper installation is as critical as the choice of instrument. Incorrect mounting is
the leading cause of measurement failure in water and waste equipment inc
projects.

1. Mounting Position: Non-contact sensors should be mounted perpendicular to the
liquid surface. They must be placed away from the tank wall (typically at least 200
mm or 10% of the tank diameter) to avoid signal interference from wall reflections.
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2. Nozzle Height: If mounting on a nozzle, the sensor face should ideally extend
slightly beyond the nozzle bottom to prevent internal reflections. If the nozzle is
long, a radar sensor with a narrower beam angle is required.

3. Stilling Wells: In cases of extreme turbulence or heavy foam, a stilling well (a
vertical pipe) can be used to provide a calm surface for the sensor to measure.
This is common in aeration tanks or rapidly filling sumps.

4. Venting: For hydrostatic sensors, the vent tube in the cable must remain
unobstructed and protected from moisture (usually via a desiccant cartridge) to
ensure accurate atmospheric pressure compensation.

| Maintenance and Troubleshooting

Modern level meters from professional manufacturers like Welk are designed for
minimal maintenance, but the harsh nature of wastewater necessitates periodic
checks.

- Build-up Removal: In sewage applications, fats, oils, and grease (FOG) can
accumulate on submerged sensors or the face of ultrasonic transducers. A
scheduled cleaning cycle (e.g., quarterly) ensures signhal strength remains
optimal.

- Calibration Verification: While digital sensors do not "drift" in the traditional
sense, the environmental conditions (like changing liquid density in hydrostatic
applications) can affect readings. Periodic manual measurements with a tape or
dipstick should be compared against the SCADA readings.

- Signal Diagnostics: Use the echo curve or diagnostic software provided by the
manufacturer to identify false reflections caused by new infrastructure (e.g., a
newly installed pipe or ladder) and apply "false echo suppression” or "mapping"
to ighore these signals.

| Frequently Asked Questions (FAQ)

Q: Can ultrasonic sensors be used in pressurized waste tanks?
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A: Generally, no. Ultrasonic signals are significantly attenuated by pressure
changes and gas composition. Radar or hydrostatic sensors are the standard
choice for pressurized vessels.

Q: How does H2S gas affect level sensors?

A: Hydrogen sulfide is highly corrosive. It can permeate standard cable jackets and
attack copper wiring. For water and waste equipment inc installations where H2S is
present, specify sensors with FEP or PUR cables and sealed housings (IP68).

Q: What is the maximum distance for a submersible hydrostatic sensor?

A: These sensors can typically measure up to 200 meters (approx. 656 feet) or
more, depending on the pressure range of the internal cell. The primary limitation
is the tensile strength of the cable and the signal loss over very long cable runs.

Q: Is 80 GHz radar better than 26 GHz for wastewater?

A: In most cases, yes. The 80 GHz frequency allows for a much smaller antenna
and a narrower beam (around 3 to 6 degrees), which makes it easier to install in
crowded wet wells without hitting pumps or pipes.

| Conclusion

Effective management of water and waste equipment inc infrastructure requires a
technical approach to instrumentation. By understanding the measurement
principles of radar, ultrasonic, and hydrostatic technologies, and by adhering to
strict installation guidelines, engineers can ensure accurate data flow to their
control systems. This accuracy is the foundation of energy-efficient pumping,
precise chemical usage, and the overall safety of the water treatment process.
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