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A practical guide to outline the calibration process for pressure transmitters.,
covering the reader intent, the relationship to outline the calibration process for
pressure transmitters., key evaluation criteria, common risks, and the information
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In industrial process control, the accuracy of pressure transmitters is fundamental
to safety, efficiency, and quality. Whether used for direct pressure monitoring or as
a proxy for liquid level measurement via hydrostatic head, these instruments must
provide precise readings within their specified tolerance. Over time, factors such
as mechanical wear, temperature fluctuations, and electronic drift can cause a
transmitter's output to deviate from its calibrated range. To maintain system
integrity, engineers must periodically outline the calibration process for pressure
transmitters. and execute it according to strict technical standards.

This guide provides a comprehensive technical overview of the calibration
procedure, the underlying measurement principles, and the practical
considerations necessary for successful field or laboratory implementation.

| Measurement Principles and Level Correlation

Before detailing the calibration steps, it is essential to understand how these
instruments operate. Most modern pressure transmitters, such as those
manufactured by Welk, utilize one of three primary sensing technologies:
piezoresistive, capacitive, or silicon resonant sensors.

1. Piezoresistive Sensors: These utilize a diaphragm with integrated strain gauges.
When pressure is applied, the diaphragm deforms, changing the electrical
resistance of the gauges. This change is converted into a 4-20mA or digital signal.

2. Capacitive Sensors: These measure the change in capacitance between a
sensing diaphragm and fixed capacitor plates. They are known for high stability
and sensitivity.

3. Hydrostatic Level Measurement: In level applications, the transmitter measures
the pressure exerted by a liquid column. The relationship is defined by the formula:
$P = \rho \cdot g \cdot h$, where $P$ is pressure (Pa), $\rho$ is the fluid density
($kg/m~™3%), $9% is the gravitational constant ($9.81 m/s™2$), and $h$ is the
height of the liquid (m).

Calibration ensures that the relationship between the physical pressure applied to
the sensor and the electrical output (typically 4-20mA) remains linear and accurate
across the entire operating range.
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|Essentia| Calibration Equipment

To outline the calibration process for pressure transmitters. effectively, specific
high-precision tools are required. The accuracy of the calibration equipment should
ideally be at least four times greater than the accuracy of the transmitter under
test.

Pressure Source: A hand pump (pneumatic or hydraulic) or a deadweight tester
capable of generating the required range.

Master Gauge/Digital Calibrator: A high-precision reference gauge to monitor the
actual pressure applied.

Multimeter: To measure the 4-20mA current loop output.

HART Communicator: For "Smart" transmitters, this allows for digital adjustment of
the Zero and Span parameters and internal diagnostics.

Power Supply: A 24V DC source to power the transmitter loop.

Resistor: Typically a 250-ohm resistor is required if using HART communication on
a loop without a built-in load.

| Step-by-Step Calibration Process

The following outline the calibration process for pressure transmitters. describes a
standard 5-point calibration check, which is the industry norm for verifying linearity
and accuracy.

| 1. Preparation and Safety

Before beginning, ensure the transmitter is isolated from the process. Close the
root valves and open the vent/drain valves to relieve any residual pressure. Ensure
the transmitter is powered and has been allowed to stabilize (warm up) for at least
15 to 30 minutes.
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| 2. Setup and Connections

Connect the pressure source to the high-pressure side of the transmitter. If it is a
differential pressure transmitter, ensure the low-pressure side is vented to the
atmosphere (unless performing a static pressure test). Connect the multimeter in
series with the 24V DC power supply and the transmitter terminals to monitor the
mA output.

| 3. The 5-Point Check (As-Found Data)

Apply pressure in five increments: 0%, 25%, 50%, 75%, and 100% of the calibrated
range. For a 0-10 bar transmitter, this would be 0, 2.5, 5, 7.5, and 10 bar. Record
the mA output at each step.

0% should yield 4.00 mA.
50% should yield 12.00 mA.
100% should yield 20.00 mA.

Record these as "As-Found" values. If the values fall outside the allowable Error
Band (e.g., £0.5% of span), adjustment is required.

| 4. Zero and Span Adjustment

If the transmitter is a traditional analog model, use the "Zero" and "Span"
potentiometers.

Zero Adjustment: Apply the lower range value (0%) and adjust the Zero screw until
the output is exactly 4.00 mA.

Span Adjustment: Apply the upper range value (100%) and adjust the Span screw
until the output is 20.00 mA.

Note: These adjustments are often interactive; you may need to repeat the zero
and span steps several times until both are correct.
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For Smart transmitters, use the HART communicator to perform a "Sensor Trim."
This digitally aligns the sensor's internal reading with the applied reference
pressure.

| 5. Verification (As-Left Data)

After adjustments, perform the 5-point check again (0%, 25%, 50%, 75%, 100%)
and then in descending order (100%, 75%, 50%, 25%, 0%) to check for hysteresis.
Record these as "As-Left" values. Ensure all readings are within the manufacturer's
specified tolerance.

| Practical Selection and Application Table

Choosing the right transmitter for your application is as important as the
calibration itself. For a wider range of hardware options, engineers can consult the
Main Page for detailed product specifications.

Application Type

Recommended
Sensor

Typical Calibration
Frequency

Key Consideration

Clean Water Storage Hydrostatic 12 Months Specific gravity
(Piezoresistive) stability
Corrosive Chemicals Diaphragm Seal 6 Months Diaphragm material
(Capacitive) compatibility
High-Pressure Steam Differential Pressure 3-6 Months Impulse line
condensation
Vacuum Distillation Absolute Pressure 12 Months Ambient pressure
fluctuations
Slurry/Viscous Media Flush Diaphragm 6 Months Mechanical buildup
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| Installation and Environmental Considerations

Calibration accuracy can be undermined by poor installation. When you outline the
calibration process for pressure transmitters., you must also account for the
physical environment where the device operates.

Mounting Position: Transmitters should be mounted in a vibration-free area. If a
transmitter is calibrated in a horizontal position but installed vertically, a "zero
shift" may occur due to the weight of the internal fill fluid. Always perform a final
zero trim in the final mounting orientation.

Impulse Lines: For gas applications, the transmitter should be mounted above the
tapping point to allow condensate to drain back. For liquid applications, it should
be below the tapping point to prevent gas bubbles from being trapped in the lines.

Temperature Effects: While most Welk transmitters include internal temperature
compensation, extreme ambient heat can still cause drift. Use sunshades or heat
traces where necessary to maintain a stable operating temperature.

| Limitations and Common Risks

Calibration is not a cure-all for instrument failure. There are inherent limitations to
the process:

Hysteresis: If the output at 50% pressure differs significantly when moving from
0% up versus 100% down, the diaphragm may be damaged or fatigued. Calibration
cannot fix mechanical deformation.

Turndown Ratio: Pushing a transmitter beyond its recommended turndown ratio
(the ratio between the maximum and minimum possible span) will significantly
increase the percentage of error and decrease stability.

Contamination: If the process media enters the sensor cavity during calibration
(due to improper isolation), it can solidify or corrode the internals, leading to
permanent shift or failure.
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| Frequently Asked Questions (FAQs)

Q: How often should | calibrate my pressure transmitters?

A: Most industrial standards suggest an annual calibration. However, in critical
safety loops or harsh environments (high vibration/temperature), a 3-month or
6-month interval may be required to ensure reliability.

Q: What is the difference between a "Zero Trim" and a "Re-ranging"?

A: A Zero Trim corrects for a constant offset (e.g., the weight of a liquid column in
an empty tank). Re-ranging changes the 4mA and 20mA points to a new pressure
range without necessarily checking the sensor's physical accuracy against a
reference.

Q: Can | calibrate a transmitter while it is still in the process loop?

A: Yes, if the system is equipped with a 3-way or 5-way manifold. This allows you
to isolate the transmitter from the process and vent it to the atmosphere or
connect a test pump without removing the device from the piping.

Q: Why is my 4maA signal slightly off even after calibration?

A: This is often due to loop resistance or electromagnetic interference. Ensure you
are using shielded twisted-pair cabling and that the loop is grounded at only one
point to prevent ground loops.

| Conclusion

To outline the calibration process for pressure transmitters. is to establish a
roadmap for measurement certainty. By following a disciplined 5-point verification,
using high-precision reference tools, and accounting for environmental variables,
engineers ensure that their level and pressure data remains a reliable foundation
for process automation. For those requiring advanced instrumentation that
maintains long-term stability and ease of calibration, reviewing the latest
technological offerings on the Welk Main Page is a recommended next step in
optimizing plant performance.
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