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In the field of industrial process automation, the accurate measurement of liquid
levels and process pressures is fundamental to operational safety and efficiency.
Among the various instruments utilized for these tasks, the ptc31b represents a
specific category of compact pressure transmitters designed primarily for
hydrostatic level measurement and gauge pressure monitoring. These devices are
engineered to withstand demanding environments while providing reliable data for
control systems. This guide explores the technical principles, selection criteria, and
installation requirements for the ptc31b and similar hydrostatic measurement
technologies.

Understanding Hydrostatic Level Measurement
Principles

Before evaluating the specific features of the ptc31b, it is essential to understand
the physics that govern its operation. Hydrostatic level measurement is based on
the principle that the pressure at a specific point in a static liquid is proportional to
the height of the liquid column above that point.

The fundamental formula used is:

P=pxgxh

Where:

P is the hydrostatic pressure (typically measured in bar or kPa).
p (rho) is the density of the liquid (kg/ms3).

g is the acceleration due to gravity (approximately 9.81 m/s?).
h is the height of the liquid column (meters).

In a vented tank, the transmitter measures the gauge pressure—the difference
between the pressure exerted by the liquid and the ambient atmospheric pressure.
The ptc31b typically utilizes a ceramic measuring cell to detect these subtle
changes in pressure. As the liquid level rises, the pressure on the ceramic
diaphragm increases, causing a minute displacement that is converted into an
electrical signal, such as a 4-20mA analog output.
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| Technical Characteristics of the PTC31B Series

The ptc31b is distinguished by its use of a "dry" ceramic measuring cell. Unlike
traditional metallic diaphragms that often require an internal fill fluid (such as
silicone oil) to transmit pressure to the sensing element, a dry ceramic cell
interacts directly with the process medium or via a robust ceramic diaphragm.

| Ceramic Sensor Advantages

Ceramic (typically 99.9% Al:03) is an exceptionally hard and chemically inert
material. This provides several advantages in industrial applications:

1. Corrosion Resistance: Ceramic is resistant to a wide range of aggressive
chemicals, including acids and alkalis, where stainless steel might fail.

2. Abrasion Resistance: In liquids containing particulates or slurries, ceramic
diaphragms are less prone to mechanical wear than thin metal foils.

3. Vacuum Stability: Dry cells are highly resistant to vacuum conditions, which can
cause oil-filled metal diaphragms to bulge or fail.

4. Overload Resistance: Ceramic cells can often handle significantly higher
overpressure limits compared to their nominal measuring range.

| Signal Processing and Output

Most ptc31b configurations are designed for integration into standard industrial
control loops. They generally feature a 2-wire 4-20mA output, though some
versions may include digital switching outputs or basic display interfaces for local
monitoring. The electronics are housed in a compact stainless steel enclosure,
often rated to IP65 or IP67, ensuring protection against moisture and dust ingress.
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Key Evaluation Criteria for Industrial Pressure
Transmitters

When selecting a pressure transmitter like the ptc31b for a specific project,
engineers must evaluate several technical parameters to ensure long-term
reliability. For a broader look at available measurement technologies, you can
refer to our Main Page for detailed product specifications.

| 1. Measuring Range and Turndown

The measuring range must be matched to the maximum height of the tank. If a
tank is 5 meters tall and contains water (density ~1.0), the transmitter must be
calibrated for a range of 0 to 0.5 bar. It is important to check the "turndown ratio,"
which defines how much the calibrated span can be reduced without significantly
degrading accuracy.

| 2. Process Temperature and Ambient Conditions

While ceramic sensors are stable, the electronics within the transmitter have

thermal limits. Standard operating temperatures for the ptc31b usually range from
-25°C to +100°C. If the process involves steam cleaning (CIP) or high-temperature
chemical reactions, specialized cooling elements or remote seals may be required.

| 3. Material Compatibility

While the diaphragm is ceramic, the process connection (the threaded or flanged
part) and the O-rings must also be compatible with the fluid. Common O-ring
materials include FKM (Viton), EPDM, or Kalrez for highly aggressive environments.

| Selection Table for Level Measurement Technologies

Choosing the right technology involves weighing the benefits of hydrostatic
sensors against other common methods like ultrasonic or radar.
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Hydrostatic Ultrasonic Sensors Radar Level Meters
(PTC31B)
Measurement Type Contact (Pressure) Non-contact Non-contact
(Time-of-Flight) (Microwave)
Best Use Case Vented tanks, deep Water/Wastewater Chemicals, high
wells temp/pressure
Density Sensitivity High (Requires Low None

constant density)

Foam Resistance Excellent Poor Good to Excellent

Installation Bottom or Top-mounted Top-mounted
side-mounted

Cost Profile Moderate Low to Moderate High

| Installation Best Practices and Considerations

Correct installation is critical for the ptc31b to provide accurate data. Because it
measures pressure to infer level, any factor that influences pressure—other than
the liquid height—will introduce errors.

| Positioning the Device

The transmitter should be installed as low as possible on the tank, ideally at the
zero-level point. If the sensor is installed 10 cm above the bottom, it will not be
able to detect the liquid below that point (the "dead zone").

| Atmospheric Venting

For gauge pressure measurement, the transmitter needs to reference the ambient
atmospheric pressure. This is usually achieved through a small vent capillary
located inside the connection cable or a venting element on the housing. It is vital
to ensure this vent is not blocked by paint, debris, or moisture, as a blocked vent
will cause the level reading to drift whenever the local barometric pressure
changes.

Welk Reference Guide 5



WELK REFERENCE GUIDE Ptc31b

| Avoiding Turbulence

If the ptc31b is installed in a tank with an agitator or near an inlet pipe, the kinetic
energy of the moving fluid can create localized pressure fluctuations. In such
cases, using a stilling well (a pipe that surrounds the sensor to dampen movement)
is recommended to ensure a stable reading.

| Common Risks and Operational Limitations

While the ptc31b is a robust instrument, there are specific scenarios where
hydrostatic measurement may encounter difficulties:

Changing Densities: Since the calculation of height depends on density (p), any
change in the liquid's composition or temperature (which affects density) will lead
to an error. For example, if a tank is calibrated for water but is filled with an oil
that is 20% less dense, the transmitter will under-report the level by 20%.

Pressurized Tanks: In a closed, pressurized vessel, the transmitter at the bottom
measures the sum of the liquid pressure and the gas pressure above it. To get an
accurate level, a second pressure transmitter is needed at the top to subtract the
gas pressure (Differential Pressure measurement). The standard ptc31b is typically
used for atmospheric (vented) tanks.

Diaphragm Buildup: In applications with heavy sludge or crystallizing liquids,
material may build up on the ceramic face. While ceramic is easy to clean,
mechanical scraping can damage the sensor. Regular inspection is required in
"dirty" applications.

| Frequently Asked Questions (FAQ)

Q: How often does the ptc31b require calibration?

A: In stable environments, ceramic sensors exhibit very low long-term drift
(typically <0.1% of span per year). However, industrial standards often
recommend an annual calibration check to ensure the instrument remains within
the specified accuracy limits.

Welk Reference Guide 6



WELK REFERENCE GUIDE Ptc31b

Q: Can the ptc31b be used for foam-covered liquids?

A: Yes. One of the primary advantages of hydrostatic measurement over ultrasonic
or radar is that foam does not affect the pressure at the bottom of the tank. The
sensor measures the mass of the liquid, effectively ignoring the foam layer.

Q: What happens if the diaphragm is exposed to a pressure spike?

A: The ceramic cells used in these transmitters are designed with high
overpressure resistance. However, if a spike exceeds the rated limit (e.g., 40 bar
on a 4 bar sensor), the ceramic may crack, requiring a full replacement of the
measuring cell.

Q: Is it possible to use the ptc31b for food and beverage applications?

A: Yes, provided the unit is ordered with hygienic process connections (such as
Tri-Clamp or Varivent) and food-grade filling/sealing materials that meet FDA or
EHEDG standards.

| Conclusion

The ptc31b is a versatile and durable solution for many industrial level and
pressure monitoring tasks. Its ceramic sensing technology offers a level of
chemical and mechanical resilience that is difficult to achieve with metallic
alternatives. By understanding the hydrostatic principle and carefully considering
the density and temperature of the process media, engineers can successfully
implement these transmitters across water treatment, chemical processing, and
general manufacturing sectors. For those requiring alternative technologies such
as radar or ultrasonic systems, reviewing a wide range of options at a professional
Main Page is the recommended next step in the procurement and design process.
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