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(a) UNPACKING THE FMA-TOTAL
a.1 Inspect Package for External Damage

Your FMA-TOTAL was carefully packed in a sturdy cardboard carton, with
anti-static cushioning materials to withstand shipping shock. Upon receipt,
inspect the package for possible external damage. In case of external dam-
age to the package contact the shipping company immediately.

a.2 Unpack the FMA-TOTAL

Open the carton carefully from the top and inspect for any sign of concealed
shipping damage.

When unpacking the instrument please make sure that you have all the items
indicated on the Packing List. Please report any shortages promptly.

a.3 Returning Merchandise for Repair

Please contact an Omega customer service representative and request a
Return Authorization Number (AR).

It is mandatory that any equipment returned for servicing be purged and neu-
tralized of any dangerous contents including but not limited to toxic, bacteri-
ally infectious, corrosive or radioactive substances. No work shall be per-
formed on a returned product unless the customer submits a fully executed,
signed SAFETY CERTIFICATE. Please request form from the Service
Manager.

(b) DESCRIPTION

Model FMA-TOTAL is designed to be used with existing modeis of mass
flow meters and controllers. It can be connected to the modular jack instead
of the LCD display, or optionally with the additional connector in parallel with
the LCD display. Mechanically FMA-TOTAL can be installed on the top of the
LCD display with two brackets and screws.

It is uncalibrated. The full scale range for this mode! is not specified on the
back label. It by default adjusted for 30 unit/min which corresponds to SCALE
5.00kHz and DIVISION 1000. This FMA-TOTAL has to be re-scaled for the
desired full scale range (see f.4).



(c) FEATURES

The FMA-TOTAL takes analog output flow signals of 5 to 10 Vdc from the
FMA1700/1800 or the FMA5400/5500 models, or 0 to 5 Vdc from other trans-
ducers. It integrates and accumulates up to 7 digits of direct engineering units
for the given gas and flow rate (i.e. standard liters, standard cubic centime-
ters, etc.). In order to reduce low signal (noise) totalizing, provision is made
for 1% cut off schematic which allows to accumulate only flow rates which
exceeded 1% F. S.

(d) SPECIFICATIONS

d.1 General Attributes

INPUT ANALOG RANGE: 51to 10 VDC or 0 to 5 VDC jumper selectable.
POWER SUPPLY REQUIREMENTS:

12Vdc, 100mV Pk-Pk, less than 0.5 watts
POWER CONSUMPTION: 10 mA at 12 VDG, less than 0.125 watts.

ACCURACY: +0.5% of full scale.

TEMPERATURE STABILITY: +200 ppm/°C in the range of 5°C to 50°C.

DISPLAY: 7 digit, 8-mm figure height.

READING BACKUP: 20 years lithium battery, no external power required.

RESET: front panel push button momentary tact switch
(works only when totalizer is connected to the power).

ALTITUDE: up to 10,000 feet.

CONNECTION METHOD:  Telephone modular plug.

d.2 CE Compliance

Any model FMA-TOTAL bearing a CE marking on it, is in compliance with the
below stated test standards currently accepted.

EMC Compliance with 89/336/EEC as amended;

Emission Standard: EN 55011:1991, Group 1, Class B

Immunity Standard: EN 55082-1:1992

Environmental (per IEC 664): Installation Level II; Pollution Degree I

(e) ELECTRICAL CONNECTIONS
e.1 Connector Pin Assignments

All connections are made at connector J1 (telephone modular plug). Model
FMA-TOTAL can be connected directly to the FMA1700/1800 or
FMA5400/5500.

A\ CAUTION: Exceeding the following voltages will cause device
failure and/or hazardous conditions to exist:
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TERMINAL NUMBER | MAXIMUM VOLTAGE(VDC) | MODE

T1 (YELLOW) 16 Voltage nput
T2 (GREEN) 16 Reference Voltage Input
T3 (BLACK) 16 Power Input

£\ CAUTION: Make sure power is OFF when cor
any cables in the system.

e.2 Jumper Assignments

JP1-  Division factor jumper
(has to be installed during calibration, See Calibration procedure).
Pins 1 and 2 select division 10
Pins 3 and 4 select division 100
Pins 5 and 6 select division 1000
Pins 7 and 8 select division 10000

JP2-  Input mode jumper

Pins 2 and 3 select 5 - 10 Vdc input mode for FMA-TOTAL.

f jumpers may result in incorrect
d cause damage to the FMA-TOTAL.

(f) CALIBRATION PROCEDURE
1.1 Equipment Required for Calibration
You will need:

1. Two 4 % digit Digital Multi Meters set to the selected analog
output range and frequency

2. - for FMA-TOTAL: FMA1700/1800 mass flowmeter or MA5400/5500
mass flow controller with power supply

f.2 Calibration

If full scale range for the FMA-TOTAL was not specified on the back label it
was by default adjusted for 30 unit/min which corresponds to SCALE 5.00kHz
and DIVISION 1000. In this case the FMA-TOTAL has to be re-scaled for the
desired full scale range (see f.4). Internal timing schematic GAIN and OFF-
SET is adjusted in the factory and does not require additional readjustment
when re-scaling the FMA-TOTAL for different flow ranges or engineering
units. The GAIN and OFFSET adjustment procedure (see f.3) must be per-
formed only if the potentiometer R12 (GAIN) was accidentally readjusted.
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Choose from TABLE 1 the option which better matches your case:

TABLE 1

The FMA-TOTAL does not have Referto 1.4

label with corresponding flow rate | RE-SCALING OF FMA-TOTAL.
on the back (default calibration for
30 unit/min) and you do plan to
change the full scale range.

A Use this option only if the 1.Refer to £.3 and perform GAIN
potentiometers R12 (GAIN) or ADJUSTMENT

2 R19 (OFFSET) were accidentally | 2.Refer to .4 and perform

readjusted. RE-SCALING OF FMA-TOTAL
for desired flow range.

f.3 GAIN ADJUSTMENT

f.4

(required only if potentiometer R12 GAIN was accidentally
readjusted)

Carefully remove front panel from the FMA-TOTAL.

Set potentiometer R8 (SCALE) into completely up position
(CW direction).

Connect the FMA-TOTAL to the transducer (see e.1).

Using a digital multimeter connected to the 0 to 5 Vdc signal at the
output of transducer, set the output rate on the transducer to full scale
(5 Vdc). Connect a second digital multimeter with selected frequency
function (resolution of 4 Y2 digit is required) to pin T5 on the FMA-TOTAL
printed circuit board. Maintain full scale flow (5000 mV output from
transducer) and adjust the potentiometer R12 (GAIN) for frequency
reading of 5.000 kHz +10 Hz.

Maintain 2% full scale flow (100 mV output from transducer) and adjust
the potentiometer R19 (OFFSET) for frequency reading of 100 Hz +2 Hz.

Maintain again full scale flow (5000 mV output from transducer) and
adjust the potentiometer R12 (GAIN) for frequency reading of 5.000
kHz +10 Hz.

RE-SCALING OF FMA-TOTAL (if necessary)

It may be desirable to re-scale the FMA-TOTAL for different flow ranges
or engineering units. To change flow range:



1. Calculate the Fs factor which is flow rate specified in UNIT/SEC.
(i.e. standard liters per second [L/sec.], standard cubic centimeters per
second [mL/sec], etc.)

Fs = Fm/60;

where: Fm = Full scale range in [UNIT/MINUTE] for which your
transducer has been calibrated (usually shown on the front
label). If engineering unit is not minute based it has to be
converted. For example 300 SCFH has to be converted to
300/60 = 5 cubic feet/minute.

2. Choose scale factor Vs and division factor D from Table2 which
correspond to your previously calculated Fs.

3. Connect the FMA-TOTAL to the transducer (see e.1)

4. Carefully remove front panel from the FMA-TOTAL. Using the digital
multimeter connected to the 0 to 5 Vdc signal at the output of
transducer, set the flow rate on the transducer to the full scale flow
(5 Vdc). Connect the second digital multimeter with selected frequency
function (resolution of 4 Y% digit is required) to pin T5 on the FMA-
TOTAL printed circuit board. Maintain full scale flow and adjust the
potentiometer R8 (SCALE) for frequency reading equal to Vs. For
example if you have a transducer with full scale flow range of Fm =6
L/Min, your Fs = 6/60 = 0.1 and from Table 1 the value of
Vs =Fs * 10 = 1 kHz.

5. Install jumper JP1 into a position which corresponds to your division
factor D from Table1. For previous example, D = 10000 and the jumper
has to be installed for pins 7 and 8 JP1.

TABLE 2

Fm - Full scale range in [UNIT/MINUTE]

Fm [unit/min] | 0.3 t0 3.0 31030 3010 300 | 30to3000| »> 3000
Fs iuni;fm.}’];n:swaﬂﬂ 0.05t005 l 051050 | 501050 | >50
Vs [kHz] SCALE . .
FACTOR Fs *100 Fs *10 Fs Fs/10 Fs /100
D DIVISION 10000 10000 1000 100 10 JP1 12
FACTOR | JP17-8 | JP178 JP156 | JP134 | " |
OUTPUT ; ; ; ; ;
UNIT [unit] {unit] [unit] [unit] [unit]




(g) TROUBLE SHOOTING

Your FMA-TOTAL was thoroughly checked at numerous quality control points
during and after manufacturing and assembly operations. It was calibrated in
accordance to conditions for a given.

It was carefully packed to prevent damage during shipment. Should you feel
that the instrument is not functioning properly please check for the following
common conditions first:

Are all cables connected correctly?

s the power supply correctly selected according to requirements? When several
meters are used a power supply with appropriate current rating should be selected.

Were the connector pinouts matched properly? When interchanging with
other manufacturers' equipment, cables and connectors must be carefully
wired for correct.

For best results it is recommended that instruments are returned to the fac-
tory for servicing. See section a.3 for return procedures.

A\ CAUTION: Use of the FMA-TOTAL in a manner other than that
specified in this manual or in writing from Omega, may impair the
protection provided by the equipment. o

(h) TECHNICAL ASSISTANCE

Omega Engineering will provide technical assistance over the phone to qual-
ified repair personnel. Please call our Technical Assistance at 800-872-9436.
Please have your Serial Number and Model Number ready when you call.

APPENDIX 1
GLOSSARY

Fm Full scale range in [UNIT/MINUTE] for which your transducer has
been calibrated (usually shown on the front label). if engineering unit
is not minute based it has to be converted. For example 300 SCFH
has to be converted to 300/60 = 5 cubic feet/minute.

Fs Full scale range specified in UNIT/SEC.

Vs SCALE FACTOR in kHz which corresponds output frequence for
given flow rate (see Table 2).

D DIVISION FACTOR corresponds division of the output frequence for
particular flow rate (see table 2).

6



APPENDIX 2

COMPONENTS DIAGRAM

T
o C4
T3 v
T4 £ ;
JP2+
Fe Cct
R19- OFFSET ADJUSTMENT
R12- GAIN ADJUSTMENT
R8 - SCALE ADJUSTMENT
APPENDIX 3
DIMENSIONS
p— 1.220 —’E
@ LEOMEGA 1omuizen [7
T
S mr (5559008] |2
’:m i ‘E!.!j‘.’ T P Y T T E I YT IoIL: "“
1125 ~
% I I
Mounting Brackets / U lx 2.882 ]
{2} supplied with
model TOT1-10 only
FMA-TOTAL

NOTES: Omega Engineering reserves the right to change designs and dimensions at
its sole discretion at any time without notice. For certified dimensions please
contact Omega Engineering.



uspgE™ 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 evatuation. 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 interfacing, operation outside of design limits, improper
repair, or unauthorized modification. 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 excessive corrosion; or current,
heat, moisture or vibration; improper specification; misapplication; misuse or other operating conditions
outside of OMEGA'’s control. Components which wear are not warranted, including but not limited to con-
tact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However, OMEGA nei-
ther assumes responsibility 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 ver-
bal or written. OMEGA warrants only that the parts manufactured by it will be as specified and free
of defects. OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND
WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE, AND ALL IMPLIED WARRANTIES
INCLUDING ANY WARRANTY OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR-
POSE ARE HEREBY DISCLAIMED. LIMITATION OF LIABILITY: The remedies of purchaser set forth
herein are exclusive, and the total liability of OMEGA with respect to this order, whether based on
contract, warranty, negligence, indemnification, strict liability or otherwise, shall not exceed the
purchase price of the component upon which liability is based. 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, 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 hoid 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 have FOR NON-WARRANTY REPAIRS, consult OMEGA
the following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. Purchase Order number under which 1. Purchase Order number to cover the
the product was PURCHASED, COST of the repair,
2. Model and serial number of the product 2. Model and serial number of the
under warranty, and product, and
3. Repair instructions and/or specific 3. Repair instructions and/or specific problems
problems relative to the product. 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 2001 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photo-
copied, reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part,
without the prior written consent of OMEGA ENGINEERING, INC.
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Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA... Of Course!

Shop online at www.omega.com

TEMPERATURE

¥ Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
M Wire: Thermocouple, RTD & Thermistor

M Calibrators & Ice Point References

M Recorders, Controllers & Process Monitors

o Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
M Transducers & Strain Gages

M Load Cells & Pressure Gages

M Displacement Transducers

M Instrumentation & Accessories

FLOW/LEVEL

M Rotameters, Gas Mass Flow Meter & Flow Computers
M Air Velocity Indicators

M Turbine/Paddlewheel Systems

¥ Totalizers & Batch Controllers

pH/CONDUCTIVITY

M pH Electrodes, Testers & Accessories

M Benchtop/Laboratory Meters

M Controllers, Calibrators, Simulators & Pumps
¥ Industrial pH & Conductivity Equipment

DATA ACQUISITION

M Data Acquisition & Engineering Software

¥ Communications-Based Acquisition Systems
1 Plug-in Cards for Apple, IBM & Compatibles
M Datalogging Systems

¥ Recorders, Printers & Plotters

HEATERS

M Heating Cable

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

M Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

M Metering & Control Instrumentation

™ Refractometers

¥ Pumps & Tubing

M Air, Soil & Water Monitors

M Industrial Water & Wastewater Treatment

¥ pH, Conductivity & Dissolved O: n Instruments
P onductivity ssolv Xygen Ins M-3793 /0302



