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A practical guide to pressure transmitter symbol, covering the reader intent, the
relationship to pressure transmitter symbol, key evaluation criteria, common risks,
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the next step.
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In the field of industrial automation and process control, clear communication is
the foundation of safety and efficiency. Piping and Instrumentation Diagrams
(P&IDs) serve as the universal language for engineers, technicians, and operators.
Central to these diagrams is the pressure transmitter symbol, a standardized
graphical representation that conveys the type, function, and location of
pressure-sensing instruments within a system. Understanding these symbols is
essential for interpreting process flows, troubleshooting hardware, and ensuring
that the correct instrument is selected for a specific application.

For professionals managing complex fluid systems, the pressure transmitter is
more than just a sensor; it is a critical data point that influences pump control,
safety interlocks, and inventory management. This guide provides a
comprehensive technical overview of pressure transmitter symbols, the underlying
measurement principles, and the practical considerations required for successful
integration into industrial environments.

| Measurement Principles of Pressure Transmitters

Before identifying the symbols on a schematic, it is vital to understand how these
devices function. A pressure transmitter converts a physical force (pressure) into a
standardized electrical signal, typically 4-20mA, 0-10V, or digital protocols like
HART or Modbus. At Welk, we emphasize that selecting the right sensing
technology is the first step toward accurate process mapping.

| Piezoresistive Sensing

This is the most common technology used in industrial pressure transmitters. It
utilizes a silicon or metallic diaphragm with integrated strain gauges. When
pressure is applied, the diaphragm deforms, changing the electrical resistance of
the gauges. This change is proportional to the pressure and is processed by
internal electronics into an output signal.
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| Capacitive Sensing

Capacitive transmitters measure the change in electrical capacitance between a
sensing diaphragm and a fixed reference electrode. As pressure moves the
diaphragm, the distance between the plates changes, altering the capacitance.
These sensors are known for their high accuracy and stability, particularly in
low-pressure applications.

| Hydrostatic Level Measurement

In many liquid storage applications, pressure transmitters are used to determine
fluid level. By measuring the hydrostatic pressure at the bottom of a tank (where
$P = \rho gh$), the transmitter can calculate the height of the liquid column. This
principle is widely used in water treatment and chemical processing, often
represented by specific symbols indicating its dual role as both a pressure and
level instrument.

Standard P&ID Symbols for Pressure
Instrumentation

Industrial symbols are governed primarily by the International Society of
Automation (ISA) standard ISA-5.1. The pressure transmitter symbol typically
consists of a circle (the "instrument bubble") containing a letter code and a unique
tag number.

| The Instrument Bubble

No Line: Indicates the instrument is field-mounted (located directly on the
equipment or piping).

Solid Horizontal Line: Indicates the instrument is located in a primary control room
or a central control panel accessible to the operator.

Double Horizontal Line: Indicates the instrument is in a secondary or local panel.
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Dashed Line: Indicates the instrument is behind a panel or otherwise inaccessible
to the operator.

| Letter Designations

The letters inside the bubble define the instrument's function. The first letter
always denotes the measured variable (P for Pressure), and subsequent letters
denote the function.

PT Pressure Transmitter A field device that senses
pressure and transmits a
signal.

PIT Pressure Indicator A transmitter that also

Transmitter features a local digital or

analog display.

P Pressure Differential Measures the difference
Transmitter between two pressure points
(e.g., across a filter).

Pl Pressure Indicator A simple pressure gauge with
no electronic output.

PSEYAPSIE Pressure Switch High / Low A device that triggers a
contact at a specific setpoint.

PE Pressure Element The primary sensing element
(e.g., a Bourdon tube or
diaphragm) without a
transmitter.

Technical Selection Criteria for Pressure
Transmitters

When transitioning from a design on a P&ID to physical hardware, engineers must
evaluate several technical parameters. For a detailed look at available hardware
options, you can Review product options and application support on our Main Page.
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| 1. Pressure Type

Gauge Pressure: Measured relative to atmospheric pressure. Symbols for gauge
transmitters are the most common in standard piping.

Absolute Pressure: Measured relative to a perfect vacuum. These are critical in
vacuum distillation or high-altitude applications.

Differential Pressure (DP): Measures the delta between two points. DP transmitters
are frequently used for flow measurement (across an orifice plate) or level
measurement in pressurized tanks.

| 2. Measurement Range and Turndown Ratio

The "Range" is the span of pressure the device can handle (e.g., 0 to 10 bar/ 0 to
145 psi). The "Turndown Ratio" refers to how much the range can be compressed
without losing significant accuracy. A 10:1 turndown means a 10-bar transmitter
can be calibrated to measure a 1-bar span accurately.

| 3. Process Compatibility
The wetted parts (the materials that touch the fluid) must be chemically
compatible with the process media. Common materials include 316L Stainless

Steel, Hastelloy C, or Tantalum for highly corrosive environments. Diaphragm seals
are often used to protect the transmitter from viscous or clogging fluids.

| Practical Installation Considerations

A correctly identified pressure transmitter symbol on a drawing must be matched
by a correct physical installation to ensure data integrity.
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|Impu|se Piping and Manifolds

For many pressure transmitters, especially differential types, impulse lines
(small-bore tubing) connect the process pipe to the transmitter. It is standard
practice to install a valve manifold (2-way, 3-way, or 5-way).

3-Way Manifolds: Allow for the isolation of the transmitter and the equalization of
pressure across the sensor for zero-point calibration.

5-Way Manifolds: Provide additional vent and drain ports, essential for gas or liquid
service where trapped air or sediment could cause errors.

| Mounting Orientation

Gas Service: The transmitter should be mounted above the process tap so that any
condensed liquid drains back into the process line.

Liquid Service: The transmitter should be mounted below the process tap so that
any trapped gas bubbles can rise back into the process line.

Steam Service: A siphon (pigtail or U-shape) must be used to create a water seal,
preventing high-temperature steam from directly contacting the sensor
electronics.

| Limitations and Maintenance Requirements

While pressure transmitters are highly reliable, they are not immune to
environmental and process-related stressors. Engineers should be aware of the
following limitations:

1. Temperature Drift: Extreme ambient or process temperatures can cause the
electronics to drift. While many Welk transmitters include temperature
compensation, extreme heat may require the use of cooling elements or remote
capillaries.
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2. Overpressure Events: Every transmitter has a "Burst Pressure" and an
"Overpressure Limit." Exceeding these can permanently deform the diaphragm,
leading to inaccurate readings or total failure.

3. Clogging and Coating: In wastewater or slurry applications, the sensing port can
become blocked. Flush-diaphragm transmitters are recommended for these
scenarios to prevent buildup.

4. Calibration Requirements: To maintain the accuracy indicated on the P&ID,
transmitters should undergo periodic calibration. This involves comparing the
transmitter's output against a known pressure standard.

| Frequently Asked Questions

| What is the difference between PT and PIT symbols?

A PT (Pressure Transmitter) symbol generally implies a blind transmitter that sends
a signal to a control system but has no local display. A PIT (Pressure Indicator
Transmitter) includes an integrated display on the device itself, allowing local
operators to read the pressure without checking the control room.

How is a pressure transmitter symbol shown for
level applications?

In level measurement, you may see a symbol labeled LT (Level Transmitter) even
if the physical device is a pressure transmitter. This is because P&IDs are often
functional; they label the instrument based on what it is measuring (Level) rather
than the physics it uses (Pressure). However, in detailed drawings, it may be noted
as a hydrostatic pressure transmitter.
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|Can one symbol represent multiple functions?

Yes. In modern "Smart" instrumentation, a single device might measure pressure,
temperature, and flow. On a P&ID, this might be shown as a single bubble with
multiple letter codes (e.g., PDT/FT) or as multiple bubbles connected to a single
point on the process line.

What does a square around the instrument bubble
mean?

A square or a diamond around the circle usually indicates that the instrument is

part of a Shared Display or Shared Control system, such as a Distributed Control
System (DCS) or a Programmable Logic Controller (PLC) interface.

| Summary Table: Pressure Transmitter Specifications

Gauge Pressure -1 to 1000+ bar bar, psi, kPa 4-20mA, HART
Differential Pressure 0 to 500 mbar inH20, mbar 4-20mA, Modbus
Absolute Pressure 0 to 50 bar psia, mbar abs 4-20mA, 0-10V
Accuracy Class 0.075% to 0.5% % of Span N/A

By adhering to standardized pressure transmitter symbols and understanding the
technical nuances of the hardware they represent, engineering teams can ensure
safer, more reliable process operations. For further technical specifications or to
consult with an application engineer regarding your specific measurement needs,
please visit our Main Page for comprehensive support.
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