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CAUTION
THIS FLOWMETER IS DESIGNED FOR USE WITH NON-HAZARDOUS GASES AT PRESSURES UP TO 100 PSI (690 KPA) AND TEMPERATURES
UP TO 150 °F (65 °C). DO NOT USE HAZARDOUS GASES AND DO NOT EXCEED TEMPERATURE OR PRESSURE LIMITS. USE WITH
HAZARDOUS GASES OR EXCEEDING THE PRESSURE AND TEMPERATURE LIMITS MAY CAUSE FAILURE WHICH COULD RESULT IN INJURY.
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Introduction:

e The FDP-Series Flowmeter accurately measures the flowrate of non-hazardous gases with an accuracy of +
2% of full scale. The flowrate is determined by measuring the pressure drop through a laminar flow element
using an internal transducer. Since the flow is laminar through the meter, the flowrate is linearly proportional
to the change in pressure.

e Each FDP-Meter is calibrated using a standard traceable to NIST. Unless otherwise specified, this flowmeter
was calibrated with air at 70° F and a barometric pressure of 29.92” Hg. The display (or output) indicates
volumetric flowrate (volume per unit of time

Figure 1: FDP Signal Out (DB9 Connector)
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*  Any adapter providing a minimum DC output of 12 volts (max 24 volts) will power this flowmeter through
the power jack (See Figure 1) on the side of the case following the polarity convention shown in Figure 2.
The electronic circuit is protected against reverse polarity up to a supply voltage of 15 volts.

* 4-20 mA output meters must be powered via the DB9 connector. See Figure 5 for proper power connections

for these meters
Power Input — —@— +

Figure 2: Power Circuit

Power Supply Connection:

Flow Connection:

s The flowmeter is provided with compression fittings. If other connections are required, the fittings can be
replaced with any fitting having % or 1" MNPT (>5 LPM) thread. Care should be taken to seal the threads of
the alternate fittings and prevent damage to the flowmeter body.

Field Adjustments:

® The zero adjusting screw is located on the rear of the case as shown in Figure 1. Small adjustments can be
made by turning the potentiometer for zero alignment. The span adjustment is factory preset and located
inside the meter body. Tampering with the span settings will void the warranty.

CONTINUED PRODUCT IMPROVEMENT MAY RESULT IN SPECIFICATION REVISIONS
'WHEN ORDERING PARTS PLEASE INCLUDE PART DESCRIPTION, ITEM NUMBER AND TYPE OF MATERIAL REQUIRED.
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Output Signals:

o The FDP Meters are equipped with a DB9 connector. Depending on the model, the pins function differently.
The Pin Functions for each model are as follows:

Model 0-5VDC\4-20mA Display with 0-5 VDC \ R§232
Pin # Output Output
1 Power In Power In
2 -- TXD, Serial Output
3 - -
4 - -
5 Signal & Power Ground Power Ground
6 - -
7 - -
8 5 VDC Output 5 VDC Output
9 -
1 5
< ® ® e o O )
® ® o °
6 9

Figure 3: Male DB9 Connector

Voltage Output :
o Flowmeters with the voltage output provide a 5 VDC output span. This voltage is 0 V for zero flow and 5 V

for full-scale flow. The output voltage is linear over the entire range and is available through the DB9
connector. (See Figure 4)

Current Qutput :
e Current output flowmeters provide an output span that ranges from 4 mA — 20 mA. The flowmeter draws 4
mA at zero flow and 20 mA at the full scale flow value. The linear output is transmitted through the DB9

connector to  an  external device, such as an__ ammeter. (See  Figure 5)
12 10 24 VOC 12 10 24 VDG
Power Supply Power Supply

wer Suf d

N

FDPMETER FDPMETER

Figure 4: Voltage Meter Connection Figure 5: -20 mA Meter Connection

CONTINUED PRODUCT IMPROVEMENT MAY RESULT IN SPECIFICATION REVISIONS
'WHEN ORDERING PARTS PLEASE INCLUDE PART DESCRIPTION, ITEM NUMBER AND TYPE OF MATERIAL REQUIRED.
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e RS232 Serial Output - Flowmeters with this option transmit the flowrate signal through RS232
communication. The flow signal is transmitted every 100 milliseconds in ASCII format. Flow units are
defined by the flowmeter model, for example, if a 1 LPM unit indicates +1.00, then the flowrate is 1 LPM.
Each data string is terminated by the carriage return character (0D hex).

Baud Rate_ﬂ Start Bit | Data Bits Stop Parity Handshake
Bits
2400 1 8 1 None None

¢ The simple BASIC program shown below is all that is needed to receive and decode the serial data from the
flowmeter. In this example, the flowmeter output is connected to the serial port (COM1) of an IBM PC (or
compatible computer).

10 ON ERROR GOTO 100

20 CLS

30 OPEN COM1:2400,N,8,1,CS,DS,CD FOR INPUT AS #1
40 INPUT #1, AS

50 LOCATE Ll

60 PRINT SPC(17)

70 LOCATE 1,1

80 PRINT VAL (AS)

90 GOTO 40

100 RESUME

o Many communication programs (such as Windows HyperTerminal Program) can be used to read the
flowmeter directly.

Environmental Conditions

Maximum Pressure 100 PSIG / 689.5 kPa
Temperature Range 10- 50 °C/ 50~ 122 °F
Humidity 85% Maximum; Non-condensing
Dimensions

Model Upto5LPM 20 LPM 50 LPM
Height 3.477/881cm 3.757/9.53 cm 3.877/9.83 cm
Width 4.06”/10.31 cm 4.93"/12.52 cm 4.93"/12.52cm
Depth 1.06” /2.69 cm 1.06” /2.69 cm 1.06” / 2.69 cm

CONTINUED PRODUCT IMPROVEMENT MAY RESULT IN SPECIFICATION REVISIONS
'WHEN ORDERING PARTS PLEASE INCLUDE PART DESCRIPTION, ITEM NUMBER AND TYPE OF MATERIAL REQUIRED.
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Mounting Hole Locations
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Figure 6 — Bottom View of FDP Meter

Converting to Mass Flowrate

Using the Ideal Gas Law (PV = nRT), the flowrate can be converted to volumetric flowrate
at Standard Temperature and Pressure (STP).

. P s V.\' - P, o’ Vo
TS TO
P; = Standard Pressure
V, = Volumetric Flowrate at standard conditions
T, = Standard Temperature in Kelvin
P, = Operating Pressure
V, = Volumetric Flowrate at operating conditions
T, = Operating Temperature in Kelvin

The resulting Volumetric Flowrate at standard conditions is:

It has become common for V, to be specified in SLPM (Standard Liters/Min),
SCCM (Standard CmB/Min), etc. This simply means the flowrate has been calculated for STP conditions.

To determine the Mass Flow Rate (m), multiply ¥ by the density (p;) at STP.
m=V, s Ps

CONTINUED PRODUCT IMPROVEMENT MAY RESULT IN SPECIFICATION REVISIONS
'WHEN ORDERING PARTS PLEASE INCLUDE PART DESCRIPTION, ITEM NUMBER AND TYPE OF MATERIAL REQUIRED.
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It is the policy of OMEGA Engineering, Inc. to comply with all worldwidle safety and EMC/EMI regulations that apply. OMEGA is constantly pursuing
centification of f1s products 10 the Eurapean New Approach Directives. OMEGA will add the CE mark to svery appropriate device upon cartification.
The' i ined in this d is believed to be correct, but OMEGA accepts no liability for any errors it contains, and resarves the
right 1o siter specifications without nofice.

WARNING: These products are ot designed for uss in, and should not be used for, human applications.

HARs
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 ene (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 malfunctiens, it must be returned to the factory for evaluation. OMEGA’s Customer Service Department will issus an
Authorized Return (AR) number irnmediately upon phaone or written request. Upon examination by OMEGA, if the unit is found to be
detective, it will be repairad or replaced at no charge. OMEGA’s WARRANTY does not apply te defects resulting from any action of the
purchaser, including but not limitad to mishandling, improper interfacing, operation cutside of design limits, improper repair, o1
unauthorized modification. This WARRANTY is VOID if the unit shows evidence of having been tamperad with or shows evidence of
having been damaged as a resuli of excessive corrosion: or current, heat, meisture or vibration; improper specification;
misapplication; misuse or other operating conditions outside of OMEGA’s control. Camponents in which wear is not warranted,
include but are not limited to contact points, fuses, and triacs.

OMEGA is ploaod to offer suggestions on the use of its various products. However, OMEGA neither assumes responsibility

or erTors nor Rability for any damages that result from the use of its products in accordance with
m'omanon provided by OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by the
company will be as specified and free of defocts. 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 DISCLAMED. LIMITATION
OF LIABILITY: The remedies of purchaser set lonh herein are ou:lumn and the total iability of OMEGA with respect to this
order, whether based on i strict liability or otherwiss, shall not exceed the
purchase price of the component upon which liability is hased. In no event shall OMEGA be liable for consequential,
incidental 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, medicel application, used on humans, or misused in any way, OMEGA assumes
o responsibility as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify OMEGA and
hold OMEGA harmiess from any liability or damage whatsoever arising out of the use of the Productis in such a manner.

RETURN REQUESTS / INQUIRIES
Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Depariment. 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 ba 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 hreakage in transit.

FOR WARRANTY RETURNS, please have the following informa- FOR NON-WARRANTY REPAIRS, consult OMEGA for cur-
tion available BEFORE contacting OMEGA: rent repair charges. Have the following information avail-
1. Purchase Qrder number under which the product was able BEFORE contacting OMEGA:
PURCHASED, 1. Purchase Order number to cover the COST of the repair,
2. Model and serial number of the product under warranty, and 2. Model and serial number of the procluct, and
3. Repair instructions and/or spacific prablems relative to the 3. Repair instructions andior specific problems relative to
product. the product.

OMEGA's policy is to maks running changes, nat model changes, whenever an improvement is possible. This affards cur customers the latest in
tachnology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

® Copyright 2005 OMEGA ENGINEERING, INC. All rights reserved. This document may not be capisd, photocepied, vaGpvoduclsd translated, or
reduced ta any slectranic medium or machine-readabla form, in whote or in part, without the prior written cansent of OMEGA ENGINEERING, INC.









