Process Calibration Tools:

Pressure Applications

Application Note

Introduction

Process Calibration Tools (PCT) is
a family of Fluke tools that enable
users to calibrate temperature,
pressure, flow and electrical
sensors, transmitters and gages
in-situ and in I&C and I&E shops.

Pressure

A complete pressure calibration
system includes components to
generate, control and measure
pressure (and normally to log
data from some or all of these
functions). Some systems include
two or all of these functions in a
single unit. A procedure to adjust
the unit is also usually required.
Pressure monitors and references are digital readouts or
gages that convert the pressure
into numerical pressure units.
Pressure sources generate either pneumatic (gas) or
hydraulic (oil, water or alcohol
typically) pressure. For PCT field
applications, a hand-pump or
comparison test pump can be
used, in conjunction with a reference calibrator; these normally
provide sufficient control for field

applications. On the bench, for
higher pressures and where a
greater degree of control or automation is required, a gas bottle
or shop air can be used with a
controller.
Deadweight testers and the
related electronic deadweight
tester are portable systems that
provide all three functions—generation, control and measurement
—in a single unit, and are suitable for both field and bench use.

A pressure calibration system needs to accurately measure
pressure and may also need to measure pressure transmitters.

Electronic deadweight tester

Deadweight testers generate and control
pressure in a calibration system.
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Why calibrate ?

Analog pressure gauge

Applications

Analog and digital pressure
gages are often used to monitor pressures in processes. Gages
have an internal mechanical or
electro-mechanical mechanism
to convert input pressure to a
reading.
Sensors and transmitters comprise both a sensor assembly, to
detect and measure the pressure,
and a transmitter, which converts
the pressure into an electrical
signal, typically a 4-20 milliamp
signal, that can be transmitted
to a control panel, PLC or other
readout. In this case, there are
two items to be calibrated.
The first and most important step is to calibrate the
pressure-to-resistance (or
pressure-to-voltage) relationship
of the sensor, and the second
step is to calibrate and verify
the linearity and offset of the
conversion of electrical signal

The need to achieve consistent
results is one of the most important reasons why we calibrate.
Accuracy is an important feature
of a calibrator. You may need
a particular level of accuracy
to comply with standards that
specify a test accuracy ratio (TAR)
or test uncertainty ration (TUR).
For example, many standards
Digital pressure gauge
require a 4:1 ratio between the
specified tolerance of the device
from the sensor into a 4-20
under test (DUT) and the accuracy
milliamp signal. Calibrating the
or uncertainty of the calibration
sensor requires a pressure source equipment.
such as a handheld pump and
However, accuracy is also
a reference calibrator such as a
important because when accurate
Fluke 700G if the sensor can be
standards are used most of the
removed from the circuit, or a ref- time, downtime only needs to be
erence calibrator placed in circuit long enough to verify that the
adjacent to the sensor. Calibratinstruments are still in tolerance.
ing the transmitter requires a
However, with inaccurate calibramulti-function calibrator or docu- tion standards, more borderline
menting process calibrator.
and out-of-tolerance indications
If the sensor or transmitter
are found. This means that a
is found to be out of tolerance,
routine verification turns into an
the span and offset have to be
additional adjustment procedure
adjusted on the transmitter. If
and a final verification at each
the transmitter uses a digital
of the test points to prove the
communication protocol the span “as left” condition is in tolerand offset is adjusted through a
ance. This more than doubles
digital communicator or with a
the downtime and the technician
documenting process calibrator
time involved in completing the
capable of digital communicacalibration. This is because inaction. Otherwise, trim pots on the
curate standards tend to not be
transmitter are used to adjust the consistent with each other causspan and offset.
ing us to make more adjustments
to correct phantom errors.
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Transmitter

Pressure
guage

Pressure transmitters convert signals from pressure sensors
to a 4-20 ma signal.

2 Fluke Corporation

Process Calibration Tools: Pressure Applications

Fluke Europe B.V.
PO Box 1186, 5602 BD
Eindhoven, The Netherlands

For more information call:
In the U.S.A. (800) 443-5853 or Fax (425) 446-5116
In Europe/M-East/Africa +31 (0) 40 2675 200 or Fax +31 (0) 40 2675 222
In Canada (800)-36-FLUKE or Fax (905) 890-6866
From other countries +1 (425) 446-5500 or Fax +1 (425) 446-5116
Web access: http://www.fluke.com
©2013 Fluke Corporation. Specifications subject to change without notice.
Printed in U.S.A. 1/2013 4265033A_EN
Pub-ID 12016-eng
Modification of this document is not permitted without written permission from
Fluke Corporation.

