WELK | REFERENCE GUIDE

Rustco

A practical guide to rustco, covering the reader intent, the relationship to rustco,
key evaluation criteria, common risks, and the information the intended project
audience should confirm before taking the next step.
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In industrial process control, the integrity of level measurement instrumentation is
frequently challenged by environmental degradation, specifically oxidation and
chemical corrosion. The concept of "rustco"—or comprehensive rust and corrosion
control—is a fundamental pillar in the design and selection of level sensors for
water treatment, chemical processing, and oil and gas applications. For engineers
and procurement specialists, understanding how different measurement
technologies interact with corrosive media is essential for ensuring long-term
reliability and reducing the total cost of ownership.

Selecting the appropriate level meter requires a deep dive into the physics of the
measurement principle, the material science of the wetted parts, and the specific
atmospheric conditions of the installation site. This guide examines the primary
level measurement technologies through the lens of rust prevention and chemical
compatibility.

| Measurement Principles for Corrosive Environments

Before selecting a device, it is necessary to understand the underlying physics of
how level is detected. Different principles offer varying levels of resistance to
"rustco" challenges based on whether they are contact or non-contact methods.

| Radar Level Measurement

Radar level meters operate on the Time-of-Flight (ToF) principle. They emit
high-frequency electromagnetic waves (typically in the 26GHz or 80GHz range)
that travel to the surface of the medium and reflect back to the sensor. The
distance is calculated based on the time interval between emission and reception.

From a rust-control perspective, non-contact radar is often the preferred choice.
Because the sensor does not physically touch the liquid, the risk of chemical attack
on the internal electronics is minimized. High-frequency 80GHz radar units feature
smaller antenna sizes, which can be completely sealed behind a PTFE
(Polytetrafluoroethylene) or PVDF (Polyvinylidene fluoride) lens, providing a robust
barrier against corrosive vapors.
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| Ultrasonic Level Measurement

Ultrasonic sensors utilize sound waves rather than electromagnetic waves. The
transducer emits an ultrasonic pulse that bounces off the liquid surface. The
duration of the pulse's return trip determines the distance.

While effective for water and wastewater applications, ultrasonic sensors are
sensitive to the atmosphere between the sensor and the liquid. In many "rustco"
focused applications involving acids or bases, the resulting vapors can change the
speed of sound, requiring temperature and density compensation. Like radar,
ultrasonic sensors are non-contact, and many models are constructed with full
plastic housings (PVDF) to prevent any metallic components from being exposed to
corrosive fumes.

| Hydrostatic Level Measurement

Hydrostatic transmitters measure the pressure exerted by a liquid column. The
pressure ($P$) is proportional to the height of the liquid ($h$) and its density ($

ho$), following the formula $P =
ho gh$.

This is a contact measurement method. To combat rust and corrosion, the sensing
diaphragm must be made from high-grade materials such as 316L Stainless Steel,
Tantalum, or Hastelloy. For highly aggressive media, the diaphragm may be
coated with a protective layer of PTFE. The cable used in submersible versions
must also be selected for chemical resistance, often utilizing PUR or FEP jackets.

| Magnetic Level Gauges
Magnetic level gauges consist of a bypass chamber connected to the vessel. Inside
the chamber, a float containing a permanent magnet moves with the liquid level.

Outside the chamber, a series of magnetic flags or a transmitter detects the float's
position.
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In these systems, "rustco" considerations focus on the chamber and the float. If the
chamber is made of standard carbon steel, it will eventually fail in humid or
chemical environments. Therefore, stainless steel or plastic-lined chambers are
standard for corrosive service. The float itself must be hermetically sealed to
prevent the ingress of liquid, which would lead to internal corrosion and loss of
buoyancy.

| Material Selection and Rust Prevention Standards

When evaluating instrumentation for a "rustco" environment, the material of
construction is the most critical variable. The goal is to select a material that forms
a passive oxide layer or is chemically inert to the process media.

Common Applications Corrosion Resistance

Properties

316L Stainless Steel Water, food, light oils Good general resistance;
susceptible to high chloride
environments.

PTFE / Teflon Strong acids (HCI, H2504) Nearly universal chemical
inertness; used for coatings
and gaskets.

PVDF Wastewater, chemical dosing High mechanical strength
and resistance to solvents
and acids.

Hastelloy C-276 Sea water, flue gas Exceptional resistance to

desulfurization pitting and stress-corrosion
cracking.

PP (Polypropylene) Basic chemical storage Cost-effective for

non-oxidizing acids and
alkaline solutions.

For a detailed look at how these materials are integrated into specific industrial
instruments, users can visit the Main Page to review product options and
application support.

| Application-Specific Recommendations
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| Water and Wastewater Treatment

In wastewater facilities, the presence of Hydrogen Sulfide ($H25%) creates a highly
corrosive atmosphere that quickly degrades standard aluminum or low-grade steel
housings. For these applications, ultrasonic sensors with IP68 ratings and plastic
bodies are recommended. If the tank is enclosed and prone to heavy
condensation, radar is superior as it is less affected by moisture buildup on the
sensor face.

| Chemical Storage Tanks

Storage of aggressive chemicals like hydrochloric acid or sodium hypochlorite
requires a strict "rustco" strategy. Contact-type sensors are generally avoided
unless they are fully encapsulated in plastic. Radar sensors with a flange-mounted
PTFE shield are the industry standard here, ensuring that no metal parts are
exposed to the tank's internal atmosphere.

| Oil and Gas Processing

In the oil and gas sector, equipment is often exposed to salt spray (offshore) or
sour gas ($H2S$). Here, hydrostatic transmitters must meet NACE MR0175/I1SO
15156 standards for metallic materials resistant to sulfide stress cracking. External
housings for transmitters should be made of stainless steel rather than painted
aluminum to prevent atmospheric rust from seizing the enclosure threads.

| Installation Considerations for Longevity

Even the best-designed instrument will fail if the installation does not account for
environmental stressors. To maximize the effectiveness of a "rustco" strategy,
follow these engineering guidelines:

1. Drip Loops: Always install a drip loop in the cabling before it enters the cable
gland. This prevents moisture from running down the cable and pooling at the seal,
which can lead to capillary ingress and internal corrosion.
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2. Sealing and Gaskets: Use compatible gasket materials (e.g., EPDM for water,
Viton for oils, PTFE for chemicals). Ensure that the cable glands are tightened to
the manufacturer's torque specifications to maintain the IP rating.

3. Mounting Position: Avoid mounting sensors directly over fill pipes or near
agitators where splashing can coat the sensor in corrosive residue. For radar and
ultrasonic sensors, ensure the beam path is clear of structural steel that could rust
and create false echoes.

4. Venting: In chemical tanks, ensure proper venting. If a tank is not vented,
pressure build-up can force corrosive vapors into the sensor housing through the
smallest imperfections in seals.

| Limitations and Risks

While modern materials have significantly advanced "rustco" capabilities, there
are inherent limitations to consider:

Temperature Extremes: Plastic sensors (PP/PVDF) have lower temperature limits
than metallic ones. In high-temperature corrosive applications, exotic alloys like
Hastelloy or Tantalum must be used.

Mechanical Wear: Coatings like PTFE are relatively soft. In slurries or liquids with
abrasive solids, the coating can be worn away, exposing the underlying metal to
rapid corrosion.

Permeation: At high pressures, some gases can permeate through plastic
diaphragms or coatings, leading to internal damage. In these cases, a gold-plated
or ceramic diaphragm may be necessary.

| Frequently Asked Questions (FAQ)

Q: How often should | inspect sensors in a high-corrosion environment?

A: For critical "rustco" applications, a visual inspection every 6 months is
recommended. Check for discoloration of the housing, integrity of the cable jacket,
and any buildup on the sensing face.
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Q: Can | use a standard stainless steel sensor for seawater?

A: Standard 304 or 316 stainless steel is prone to pitting in seawater due to high
chloride content. For long-term immersion, 316L with a high molybdenum content
or specialized alloys like Duplex stainless steel are preferred.

Q: Does rust on the outside of the tank affect radar measurement?

A: Surface rust on the exterior of a metal tank does not affect the radar signal.
However, heavy rust and scaling inside the tank can create parasitic reflections
(noise) that may degrade the signal-to-noise ratio.

Q: What is the difference between IP67 and IP68 in terms of rust protection?

A: IP67 protects against temporary immersion (30 minutes), while IP68 is for
continuous immersion. For "rustco" environments where the sensor might be
regularly splashed or submerged in corrosive runoff, IP68 is the safer choice.

By prioritizing material compatibility and selecting the appropriate measurement
principle, industrial operators can effectively manage the risks associated with rust
and corrosion. For further technical specifications and to explore a wide range of
industrial level measurement solutions, please refer to the Main Page for detailed
product documentation.
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