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PRESSURE CALIBRATOR
USER MANUAL

This Pressure Calibrator instrument is a microcontroller based
pressure sensing device that can be used to directly measure
pressure. Differential, Gauge and Absolute pressure sensors
are supported up to 100 PSI. Pressure can be displayed in
selectable engineering units of PSI, bar, mbar, kPa, mmHg,
inHg, mmH20 or inH20.
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Introduction
Thank you for purchasing this Pressure Calibrator (PC) product.

The PC has been designed using the latest technology to provide reliable
accuracy throughout its entire operating temperature range, dependable
operation, and exceptional battery life.

The compact design makes the unit easy to carry and the intuitive user
interface makes it easy to use.

Pressure measurements are displayed on a large, easy-to-read liquid crystal
display (LCD). This unit has two backlights: a green backlight which is user
activated, and an automatic red backlight which indicates an error/over range
condition.

Four keys provide direct access to frequently used functions (like Units,
Backlight). Other, less frequently used functions (like Zero, Span, and
Record) are accessible via multiple key combinations. A complete list of these
functions is printed on the back of the case.
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User Interface

Single Keypad Functions

ON/OFF (O) Key
The ON/OFF key, represented by the standard ON/OFF symbol, turns the PC

ON or OFF (note: the ON/OFF key must be held until the display turns on or
off). Upon power on, the PC will perform a self test, display all segments for
approximately 1-2 seconds, then go into the normal pressure measure mode
using the last pressure units selected.

To view the calibrated accuracy and firmware revision, press and hold the
ON/OFF key for approximately 2 seconds upon power on. The display will
alternate between the calibrated accuracy and firmware revision for as long as
the ON/OFF key is held.

BACKLIGHT (B) Key
The BACKLIGHT key, represented by the standard light-bulb symbol, turns

the green display backlight on and off. The backlight will remain on for
approximately 20 seconds if not manually turned off. To temporarily override
the auto shut off feature, press and hold the BACKLIGHT key for
approximately 2 seconds (until the backlight turns on-off-on).

FUNC (F) Key

This key selects the functional mode of the PC. There are 5 functional modes:
NORMAL (pressure measure), HOLD, MIN/MAX, AVE and TEMP.
Pressing FUNC repeatedly will cycle through these modes in the order listed.
Since HOLD is first in the sequence, measurements can be readily captured as
needed.

UNIT (U) Key

This key selects the engineering unit of measure desired when the PC is in
NORMAL and HOLD modes. The UNIT key selects MIN or MAX in
MIN/MAX mode, resets/restarts in AVE mode, and selects °C or °F in TEMP
mode.
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Zeroing the PC

To Zero the PC, first turn off pressure sources and vent pressure ports to
atmosphere. Then simultaneously press and hold the F and U keys until
“F.CAL” is displayed. The process is complete when the display changes
from “----" to a “zero” reading.

Note: The PC can only be zeroed if the applied pressure is within +1% of the
full scale range. Further details are provided under Field
Recalibration.

Set Functional Mode

There are 5 possible modes: NORMAL, HOLD, MIN/MAX, AVE and TEMP
(°F or °C). NORMAL (pressure measure mode) is the default on power up,
and is active when the latter four modes are not displayed on the LCD.

Functional Modes
HOLD Freezes the pressure measurement on the
display, however, the bar graph is still active
MIN/MAX | Displays the MIN and MAX pressures

AVE Displays a filtered average of the pressure
measurements

TEMP Displays the internal ambient temperature of the
PC

The NORMAL mode has an additional sub mode referred to as “REC” or
record mode, which is described later.

Page 5 of 18



For pressure measurements:
e Selecting the HOLD mode (HOLD icon) will immediately freeze the
displayed pressure measurement.
¢ Selecting the MIN/MAX mode (the MAX or MIN icon) will display the
MAX and MIN pressures since power on or since the MAX and/or MIN
value was Zeroed (see next).
o the UNIT key will toggle between the MAX and MIN pressure
measurement
o the Zero function (F_and U) will zero (or reset) the MAX and/or MIN
values individually
* Selecting the AVE mode (AVE icon) will begin averaging the pressure
measurements. While in this mode, the displayed pressure is the average of
all the pressure measurements since entering AVE mode or since restarting
AVE mode (see next). This mode can be used to display a stable pressure
reading that may be fluctuating or noisy.
o the UNIT key will restart (or reset) the averaging

The red backlight will illuminate when the PC is measuring pressure values
outside its calibrated range. When the red backlight is on, the accuracy of
these measurements is uncharacterized.

Beyond 110% of the calibrated range, “----” will be displayed. The red
backlight will be illuminated in both cases.

The minimum and maximum pressure the PC has measured is
permanently recorded for factory warranty issues.

For temperature measurements:

e Selecting the TEMP mode (the °F or °C icon) will display the internal
ambient temperature of the PC.
o the UNIT key will toggle between °F and °C

The minimum and maximum temperature the PC has measured is
permanently recorded for factory warranty issues.
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Liquid Crystal Display (LCD)

The LCD displays the:

¢ current Functional Mode via icons,

¢ Pressure or Temperature measurement via large digits,
¢ Pressure measurement via bar graph, and

¢ Pressure or Temperature engineering units via icons.

A low battery warning (the BAT icon) is displayed when the batteries require
replacement. Approximately 2 hours of run time is available immediately
following a low battery warning.

The bar graph at the bottom of the display always shows a reading of the
currently applied pressure as a percent of the full scale of the PC.

The LCD incorporates two backlights:

e agreen backlight which is user activated via the BACKLIGHT key, and

¢ ared backlight which is automatically activated during an error/over-
range condition

During an error or over-range condition, the red backlight will “over-ride” the
green backlight. However, once the error or over- range condition is corrected,
the green backlight will be restored to its previous state (if the backlight auto-
off timer did not expire).

The backlight should be turned off when not needed to conserve battery power.
The backlight feature will be reduced when the PC is in low battery mode.
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Engineering Units Select

For pressure measurements:

mmHg (@ 0°C)
inHg (@ 0°C)
inH20 (@20°C)
mmH20 (@20°C)
kPa

mbar

bar

PSI

user 1  (optional)
user 2 (optional)

To change the pressure units, press the UNIT key while in NORMAL or
HOLD modes.

“user 1” and “user 2” are reserved for custom user defined units of measure.
Contact your supplier if this support is required.

Note: Depending upon the pressure range of the PC, some engineering units
may not be available (i.e. they will be skipped).

When the PC is turned on, it will default to the last selected pressure

engineering units.

For temperature measurements:

°F
°C

To change the temperature units, press the UNIT key while in TEMP mode.

Notes: When the TEMP mode is selected, the PC will default to the last
selected temperature engineering units.
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Record Mode

The PC can store up to 240 pressure measurements (also called values or

points) in a single record (REC) session. For maximum flexibility, a REC

session can be:

e Automatic - the current value is automatically stored every 5 seconds, for
up to 20 minutes

¢ Manual - the current value is stored every time the U key is pressed, up to
240 times

Both types of REC sessions can store between 1 and 240 measurements. The
measurement data is preserved in non-volatile memory until another REC
session is started.

REC Data:

First, set the PC to NORMAL mode (no functional mode icons displayed).
Then enter REC Data mode by pressing both the B and F keys until the
REC icon begins flashing.

Second, choose the type of REC session.

To start an automatic REC session, press the F key. This will delete the
previously stored pressure measurement and store the current pressure
measurement. Then, every 5 seconds, the current pressure value will be stored.

To start a manual REC session, press the U key. This will delete the
previously stored session and store the current pressure measurement. Then,
every time the U key is pressed, the current pressure value will be stored.

For both types of REC session, the pressure value on the LCD will blank
briefly every time a sample is stored, and after 240 measurements have been
recorded, the following step (stop and exit REC Data mode) will happen
automatically.

Third, to stop and exit REC Data mode, press both the B and F keys. All
previously stored REC session data will be saved and the PC will return to
NORMAL mode (the REC icon will go off). This step can be done anytime
the REC icon is flashing.
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REC View:

First, set the PC to NORMAL mode (no functional mode icons on). Then
enter REC View mode by pressing both the B and U keys until the REC
icon illuminates.

Second, press the U key to cycle through the stored values. The pressure value
on the LCD will blank briefly every time a sample is displayed, and after all
the recorded samples have been viewed, “----" will be displayed and the
following step (stop and exit REC View mode) will happen automatically.

Third, to stop and exit REC View mode, press both the B and U keys. The
PC will return to NORMAL mode (the REC icon will go off). This step can be
done anytime the REC icon is on.

Auto Shut-Off

To conserve battery life, the PC will automatically power off after 30 minutes
of keypad inactivity.
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Field Recalibration

The PC can be recalibrated in the field for zero and span. The proper primary
standards must be available prior to calibrating the unit. These standards
should meet the accuracy requirements for your company or industry. The
factory follows the guidelines established by ANSI / NCSL Z540-1-1994
which requires that the primary standard be 4 times more accurate than the
unit under test.

The field recalibration is not intended to replace the original factory
calibration. It is intended to trim the factory calibration curve fit to
accommodate slight changes in sensor characteristics over time.

ZERO

To Zero the PC, first turn off pressure sources and vent pressure ports to
atmosphere. Then simultaneously press and hold the F and U keys until
“F.CAL” is displayed. The process is complete when the display changes
from “----" to a “zero” reading.

Note: The PC can only be zeroed if the applied pressure is within 1% of the
full scale range.

The above process applies only to gauge and differential pressure
instruments. To recalibrate the zero on an absolute pressure instrument,
the applied pressure must be within 10 times the full scale accuracy
term of the original factory calibrated zero. 200 microns is the
standard vacuum reference for all absolute pressure sensors available
in for the PC.

Note: It should be noted that if the zero reference source used to recalibrate
any pressure instrument is not accurate, the PC zero can be
recalibrated to a maximum discrepancy of 1.0% of the original factory
zero. This can create a 1.0% offset in all pressure measurements after
the recalibration of zero.

If this procedure generates a new value outside this limit, the red

backlight will flash to indicate the procedure failed and the previous
value was retained.
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SPAN

First, before the PC can be spanned, it must first be zeroed.

Second, to Span the PC, a calibration specific pressure must be applied. If this
Span pressure is known (because the unit has been spanned previously), skip
the next step.

To determine the Span pressure, make sure the pressure sources are still
vented (i.e. still at zero), then press and hold the O and B keys until “F.CAL”
is displayed. Immediately following “F.CAL” is the value of the pressure that
should be applied. The red backlight will flash to indicate the PC was not
spanned (since there was no pressure applied).

Third, apply the Span pressure to the PC and let the pressure stabilize. Then
press and hold the O and B keys until “F.CAL” is displayed. Immediately
following “F.CAL” is the value of the pressure that should be applied. The
display will read “----" during the spanning process. The process is complete
when the display changes from “---- to the Span pressure reading.

Note: The PC can only be spanned if the calculated measured span is within
5 times full scale accuracy term of the original factory calibrated span
pressure

For example, given:
Accuracy =0.1% FS, FS = 100 PSI, and Span = 70 PSI the Measured
Span must be within +0.5 PSI of 70 PSI

Note: It should be noted that if the span pressure source used to recalibrate
any pressure instrument is not accurate, the PC span can be
recalibrated to a maximum discrepancy of 0.5% of the original
factory span calibration pressure. This can create a 0.5% gain error in
all pressure measurements after the recalibration of span.

If this procedure generates a new value outside this limit, the red
backlight will flash to indicate the procedure failed and the previous
value was retained.

Restore Factory Defaults

The factory calibration defaults can be restored in the PC by simultaneously
pressing the O and F and U keys until the display shows “----". The process
is complete when the display changes from “----” to the current pressure
reading.
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Specifications

Type and Range:
All sensors are non-isolated

D - 28 inH20 (1 psi)

D - 138 inH20 (5 psi)

D - 416 inH20 (15 psi)

D - 832 inH20 (30 psi)

D - 2000 inH20 (72.3 psi)

A - 775 mmHg (15 psia)
A — 1551 mmHg (30 psia)
A —2585 mmHg (50 psia)
G -5 psi

G- 15 psi

G — 30 psi

G - 50 psi

G - 100 psi

Accuracy:
+0.10% of FS
Includes the combined effects of temperature, linearity,
repeatability, hysteresis and resolution.

Temperature:
Storage = -40°C to +60°C (-40°F to +140°F)
Operating = -10°C to +50°C (14°F to +122°F)
Reading = Inside product @ +1°C

Media Compatibility:
Clean, dry, non-corrosive gases only.

Pressure Limits:
D -3 OFS range on high side only or 200 PSI,
whichever is less
G or A — 3 OFS range or 200 PSI, whichever is less

Connection:

D - 1/8” female NPT, 316SS. P1 = high side, P2 = low side

G - 1/8” female NPT, P1 port only, P2 vent
A - 1/8” female NPT, P1 port only, P2 vent

See User Connection Section of this Manual

Battery Type:
3 x AA battery, field replaceable.

Alkaline (A900614-00011):
Duracell, PC1500, 1.5V, 2000mAh
Duracell, MN1500, 1.5V, 2000mAh
Varta, 4906, 1.5V, 2600mAh
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Battery Operation:
>300 hours continuous use without the backlight, 1 year
shelf life, auto power off set at 30 minutes, low battery
warning giving approximately 2 hours of run time.

Enclosure:
(6.5"03.2" O1.1") Polycarbonate, Permanently Static
Dissipative, ESD Protection

Enclosure with Boot:
(6.8"03.5"0O1.3")

Display Resolution:
Range 0-9  0-99 0-999 0-9999
Display X.yyy XX.yy XXX.y XXXX

Some pressure units may display differently depending upon
full scale range and accuracy

Display Warnings

° HI = The temperature of PC above valid calibration
range/field recalibration value.

° LO = The temperature of PC below valid calibration
range/field recalibration value.

P HI = Pressure applied to PC above valid calibration
range/field recalibration value.

P LO = Pressure applied to PC below valid calibration
range/field recalibration value.
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Certification/Safety/Warnings
The Pressure Calibrator is for general purpose use only.
Note the following WARNINGS and requirements:

e User must use bulkhead fitting hex surface when attaching user’s 1/8"
NPT fitting. When making mechanical connections, DO NOT apply
torque to bulkhead fitting that causes the fitting to turn or twist with
respect to plastic enclosure. To do so, will damage the product and void
the warranty.

Changing the Batteries

The PC is powered by three, 1.5 volt AA size batteries. When the output of
the batteries drop below a normal level, the display will activate the “BAT”
icon, indicating a low battery condition. A low battery condition may affect
performance, and therefore, the unit should not be used to measure pressure.
All three batteries should be replaced.

To replace the battery locate the battery compartment in the bottom rear of the
PC. Remove the two screws located at the top center and bottom center of the
battery cover by turning them counterclockwise until they are fully
disengaged from the PC base. Lift the cover from the back of the unit. Do not
remove the pink antistatic foam that is attached to the inside of the
battery cover. This foam is necessary to properly secure the batteries
under specified shock and vibration conditions!

Remove the batteries by pulling the positive side first straight out of the
battery compartment. Note the positive (+) and negative (-) battery polarity
markings at the bottom of the compartment, as shown below.

Install the three batteries by sliding them into the bottom of the battery slots,
making sure the polarity markings on the batteries align with the markings
shown in the battery compartment. The battery compartment has stand-offs
molded into the side of the compartment. When a battery is installed with the
polarity reversed, the stand-offs prevent the negative battery terminal from
contacting the positive terminal in the battery compartment. The unit will not
power up when a battery is installed this way. Should this happen, simply
reverse the battery to correct the polarity.
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With the batteries secured in the battery compartment, replace the
compartment cover. The cover has only one orientation for correct alignment.
The “WARNING DO NOT OPEN IN EXPLOSIVE ATMOSPHERE” statement on the
battery cover must be visible and aligned in the approximate middle of the PC
case. To secure the cover, torque the screws clockwise to 1.6 in-lbs. Do not
over tighten.
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User Connections

Connection: 1/8" female NPT, 316SS. The pressure connections (P1 and P2)
are marked on top of the keypad as shown on page 1.

“D” or Differential models have 2 used pressure ports. P1 is the high pressure
connection and P2 is the low pressure connection (as shown below).

“G” Gauge and “A” Absolute models have one used pressure port, P1. P2 is
used to vent enclosure/sensor to atmosphere (as shown above).

Differential
Absolute

Barometric Pressure
or
Atmospheric Pressure

Absolute Zero

WARNING = Connection to the incorrect pressure port may cause damage
to the pressure sensor. Once this sort of damage occurs, the unit must be
returned to the factory for sensor replacement.

WARNING = User must use bulkhead fitting hex surface when attaching
user’s 1/8" NPT fitting. No torque can be applied to bulkhead fitting with
respect to plastic enclosure.
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Contact Information

If the PC cannot be zeroed, spanned, or is damaged, it must be returned to the
factory for servicing. In this case, contact your supplier for a return number.
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[USAY WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials
and workmanship for a period of 13 months from date of purchase. OMEGA'’s
WARRANTY adds an additional one (1) month grace period to the normal one (1)
year product warranty to cover handling and shipping time. This ensures that
OMEGA'’s customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation.
OMEGA’s Customer Service Department will issue an Authorized Return (AR)
number immediately upon phone or written request. Upon examination by
OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA’s WARRANTY does not apply to defects resulting from any
action of the purchaser, including but not limited to mishandling, improper inter-
facing, operation outside of design limits, improper repair, or unauthorized modi-
fication. This WARRANTY is VOID if the unit shows evidence of having been
tampered with or shows evidence of having been damaged as a result of exces-
sive corrosion; or current, heat, moisture or vibration; improper specification;
misapplication; misuse or other operating conditions outside of OMEGA’s con-
trol. Components in which wear is not warranted, include but are not limited to
contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products.

, OMEGA bility for any omissions or errors
nor assumes liability for any damages that result from the use of its products
in accordance with information provided by OMEGA, either verbal or written.
OMEGA warrants only that the parts manufactured by the compamy will be
as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES
OR REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR
IMPLIED, EXCEPT THAT OF TITLE, AND ALL IMPLIED WARRANTIES
INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The lies of purct set forth | in are lusive, and the
total liability of OMEGA W|th _respect to this order, whether based on
contract, warranty, i d ificati strict liability or otherwnse,
shall not exceed the purchase price of the component upon whlch Ilabll ity is
based. In no event shall OMEGA be liable for | I or
special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it
be used: (1) as a “Basic Component” under 10 CFR 21 (NRC), used in or with any
nuclear installation or activity; or (2) in medical applications or used on humans.
Should any Product(s) be used in or with any nuclear installation or activity,
medical application, used on humans, or misused in any way, OMEGA assumes
no responsibility as set forth in our basic WARRANTY/DISCLAIMER language,
and, additionally, purchaser will indemnify OMEGA and hold OMEGA harmless
from any liability or damage whatsoever arising out of the use of the Product(s) in
such a manner.

RETURN REQUESTS / INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service
Department. BEFORE RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER
MUST OBTAIN AN AUTHORIZED RETURN (AR) NUMBER FROM OMEGA’'S
CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID PROCESSING
DELAYS). The assigned AR number should then be marked on the outside of the
return package and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper
packaging to prevent breakage in transit.

FOR WARRANTY RETURNS, please FOR NON-WARRANTY REPAIRS, consult
have the following information OMEGA for current repair charges. Have
available BEFORE contacting OMEGA: | the following information available

1. Purchase Order number under which | BEFORE contacting OMEGA

the product was PURCHASED, 1. Purchase Order number to cover the
2. Model and serial number of the COST of the repair,

product under warranty, and 2. Model and serial number of the
3. Repair instructions and/or specific product, and

problems relative to the product. 3. Repair instructions and/or specific

problems relative to the product.

OMEGA'’s policy is to make running changes, not model changes, whenever an
improvement is possible. This affords our customers the latest in technology and
engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 2009 OMEGA ENGINEERING, INC. All rights reserved. This document
may not be copied, photocopied, reproduced, translated, or reduced to any elec-
tronic medium or machine-readable form, in whole or in part, without the prior
written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

Shop online at omega.com"

TEMPERATURE

¥ Thermocouple, RTD & Thermistor Probes,
Connectors, Panels & Assemblies

¥ Wire: Thermocouple, RTD & Thermistor

& Calibrators & Ice Point References

¥ Recorders, Controllers & Process Monitors

[ Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
¥ Transducers & Strain Gages

¥ Load Cells & Pressure Gages

[f Displacement Transducers

¥ Instrumentation & Accessories

FLOW/LEVEL

¥ Rotameters, Gas Mass Flowmeters & Flow Computers
¥ Air Velocity Indicators

¥ Turbine/Paddlewheel Systems

& Totalizers & Batch Controllers

pH/CONDUCTIVITY

¥ pH Electrodes, Testers & Accessories

¥ Benchtop/Laboratory Meters

4 Controllers, Calibrators, Simulators & Pumps
[ Industrial pH & Conductivity Equipment

DATA ACQUISITION

¥ Data Acquisition & Engineering Software

¥ Communications-Based Acquisition Systems
[ Plug-in Cards for Apple, IBM & Compatibles
¥ Data Logging Systems

[ Recorders, Printers & Plotters

HEATERS

¥ Heating Cable

[ Cartridge & Strip Heaters
¥ Immersion & Band Heaters
¥ Flexible Heaters

[ Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

¥ Metering & Control Instrumentation

A Refractometers

¥ Pumps & Tubing

¥ Air, Soil & Water Monitors

[F Industrial Water & Wastewater Treatment

¥ pH, Conductivity & Dissolved Oxygen Instruments
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