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In the field of industrial level measurement, precision is often dictated by the
ability to account for environmental variables. One of the most significant variables
in liquid level monitoring—particularly when using hydrostatic methods—is
atmospheric pressure. The ptb 10 series represents a category of high-precision
barometric pressure sensors and atmospheric compensation modules designed to
integrate with level measurement systems. By providing an accurate reference of
ambient pressure, these components ensure that level readings remain consistent
regardless of weather changes or altitude.

For engineers and system integrators, understanding the integration of the ptb 10
within a broader instrumentation framework is essential for achieving the accuracy
required in chemical processing, water management, and industrial automation.
This article explores the technical principles, selection criteria, and installation
requirements for utilizing these sensors in professional level measurement
applications.

Measurement Principles: The Role of Atmospheric
Compensation

To understand why a sensor like the ptb 10 is necessary, one must first examine
the physics of hydrostatic level measurement. Hydrostatic pressure is the pressure
exerted by a fluid at equilibrium at a given point within the fluid, due to the force of
gravity. The standard formula used by transmitters is:

P=(p X g x h)+ Patm

Where:

P is the total pressure measured at the bottom of the tank.
p (rho) is the density of the liquid.

g is the acceleration due to gravity.

h is the height (level) of the liquid.

Patm is the atmospheric pressure acting on the surface of the liquid.
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In an open-to-atmosphere tank, a standard pressure sensor at the bottom
measures both the weight of the liquid and the weight of the air column above it. If
the atmospheric pressure changes due to a storm front or a change in altitude, the
total pressure reading will fluctuate even if the liquid level remains constant.

The ptb 10 functions as the reference point. By measuring the Patm independently
and with high precision, the control system can subtract this value from the total
pressure measured by the submerged transmitter. This process, known as
atmospheric compensation, isolates the pressure generated solely by the liquid
column, allowing for an accurate calculation of the level (h).

| Technical Specifications and Evaluation Criteria

When evaluating the ptb 10 for a project, several technical parameters must be
scrutinized to ensure compatibility with the primary level measurement
instruments. These sensors typically utilize silicon capacitive or piezoresistive
sensing elements, which offer high stability and low hysteresis.

| Accuracy and Stability

In B2B industrial environments, long-term stability is often more critical than initial
accuracy. A high-quality ptb 10 module should offer a stability rating of better than
+0.1 hPa per year. This reduces the frequency of manual recalibration and ensures
that the level measurement system does not drift over time.

| Output Protocols

Integration into modern PLC (Programmable Logic Controller) or SCADA systems
requires standard output signals. Common configurations for the ptb 10 include:

Analog: 4-20 mA or 0-5 VDC, suitable for traditional wired loops.

Digital: RS-485 (Modbus RTU) or SDI-12, which are preferred for long-distance
transmission and multi-sensor networks where data integrity is paramount.

Welk Reference Guide 3



WELK REFERENCE GUIDE Ptb 10

| Pressure Ranges

While standard atmospheric pressure is approximately 1013.25 hPa (101.325 kPa)
at sea level, sensors must account for extremes. A typical ptb 10 range covers 500
hPa to 1100 hPa, ensuring functionality from high-altitude mountain installations to
low-lying coastal facilities.

|Comparison Table: Compensation Methods

Choosing the right compensation strategy is vital for cost-effectiveness and
reliability. The following table compares the ptb 10 reference method against other
common industry practices.

ptb 10 Reference Vented Cable Differential
Sensor (Gauge Pressure) Pressure (DP) Cell

Best Use Case Large-scale tank Small tanks, shallow Pressurized vessels,
farms, remote sites wells boilers

Accuracy Very High (£0.05% Moderate (subject to High (dependent on
to 0.1%) vent clogging) capillary seals)

Maintenance Low (electronic High (requires Moderate (requires
calibration) desiccant changes) manifold checks)

Risk Factor Signal latency in Moisture ingress in Leaks in impulse
digital loops vent tube lines

Cost Mid-range Low to Mid-range High

| Practical Selection and Application Support

Selecting the correct configuration for an industrial level measurement system
involves more than just picking a part number. It requires a holistic view of the
fluid properties, tank geometry, and environmental conditions. For those seeking
comprehensive hardware solutions, it is advisable to Review product options and
application support on the Welk Main Page to ensure the chosen sensors meet the
specific demands of the industrial site.

Welk Reference Guide 4



WELK REFERENCE GUIDE Ptb 10

| Installation Considerations and Best Practices

The performance of a ptb 10 sensor is heavily influenced by its physical
installation. Even the most accurate sensor will provide erroneous data if subjected
to localized pressure anomalies.

| 1. Protection from Wind Effects

In outdoor installations, high-velocity wind passing over a pressure port can create
a Venturi effect, causing a localized pressure drop. This results in a false "low"
atmospheric reading, which in turn causes the calculated liquid level to appear
higher than it is. The ptb 10 should be housed in a solar radiation shield or a
specialized pressure port that baffles wind gusts.

| 2. Moisture and Condensation Management

While the sensor measures air pressure, it is often deployed in humid
environments. Internal condensation can damage the sensing element or the
circuit board. Using a breathable GORE-TEX® or similar hydrophobic membrane on
the pressure port allows air to pass through while blocking liquid water and dust.

| 3. Wiring and Signal Integrity
For analog 4-20 mA versions of the ptb 10, shielded twisted-pair cabling is
mandatory to prevent electromagnetic interference (EMI) from nearby pumps or

motors. If using digital RS-485, ensure proper termination resistors are used at the
end of the bus to prevent signal reflections.
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| 4. Mounting Location

The ptb 10 does not necessarily need to be mounted on the tank itself. Since
atmospheric pressure is relatively uniform over a small geographic area, one
sensor can provide compensation data for an entire tank farm. However, it should
be mounted at a similar elevation to the tanks it is referencing to avoid hydrostatic
head errors in the air column itself (though this error is usually negligible for
heights under 10 meters).

| Limitations of the ptb 10 in Level Measurement

While the ptb 10 is an excellent tool for atmospheric compensation, users must be
aware of its limitations:

Non-Atmospheric Tanks: The ptb 10 cannot be used for level measurement in
pressurized tanks (e.g., LPG storage or steam boilers). In these cases, a differential
pressure transmitter or a radar level meter is required.

Dynamic Pressure Changes: In fast-moving HVAC environments or near large
intake fans, the ptb 10 may pick up rapid pressure fluctuations that do not reflect
the true ambient pressure. Signal damping or software filtering is often required.

Thermal Lag: If the sensor is moved from a cold warehouse to a hot outdoor
installation, it requires time to reach thermal equilibrium. Measurement during this
period may exhibit temporary drift.

| Maintenance and Calibration Protocols

To maintain the integrity of the B2B process, a scheduled maintenance program
should be implemented.

1. Visual Inspection: Every 6 months, check the pressure port for obstructions such
as insect nests, dust buildup, or ice.

2. Field Verification: Annually compare the ptb 10 reading against a secondary,
calibrated handheld barometer. If the deviation exceeds the manufacturer's
specification (typically >0.5 hPa), the unit should be factory recalibrated.
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3. Data Logging Analysis: Review SCADA logs for "spiky" data, which may indicate
a failing sensing element or loose electrical connections.

|Frequent|y Asked Questions (FAQs)

Q: Can one ptb 10 sensor compensate for multiple tanks?

A: Yes. In a centralized control system, the atmospheric pressure value from a
single ptb 10 can be broadcast to multiple PLC channels to compensate for several
hydrostatic level transmitters simultaneously, provided they are all located in the
same general area.

Q: How does the ptb 10 handle extreme temperatures?

A: Most industrial-grade ptb 10 sensors include internal temperature
compensation. However, the operating range is typically -40°C to +60°C. For
temperatures outside this range, specialized enclosures or heated/cooled housings
may be necessary.

Q: Is the ptb 10 compatible with all hydrostatic transmitters?

A: The ptb 10 is a standalone sensor. Compatibility is determined by the control
system (PLC/RTU). As long as the controller can accept the ptb 10's output (e.g.,
Modbus or 4-20mA) and perform the subtraction math, it can be used with any
brand of hydrostatic transmitter.

Q: Why use a ptb 10 instead of a vented cable?

A: Vented cables are prone to moisture ingress and clogging, which can lead to
sensor failure or inaccurate readings. A ptb 10 combined with a non-vented
(sealed) pressure transmitter is often more reliable in high-humidity or
flooding-prone environments.
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| Conclusion

The ptb 10 is a vital component for ensuring the accuracy of hydrostatic level
measurement in open-air applications. By providing a stable and precise
atmospheric reference, it allows industrial operators to eliminate errors caused by
weather fluctuations and altitude. When integrated correctly with high-quality
instruments from a professional manufacturer like Welk, the ptb 10 contributes to
a robust, low-maintenance measurement solution. For detailed technical
specifications and to explore how these components fit into your specific industrial
workflow, visit the Main Page for expert guidance and product selection.
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