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PREFACE

We thank you very much for purchasing Fuji’s ultrasonic flowmeter.
The instruction manual concerns the installation, operation, checkup and maintenance of the Flow transmitter
(FSH) and Detector (FSW) of ultrasonic flowmeter. Read it carefully before operation.

o Before using, be sure to read this instruction manual carefully to ensure correct installation, operation
and maintenance of the flowmeter. Note that incorrect handling may lead to trouble or personal injury.

o The specifications of this flowmeter are subject to change for improvement without prior notice.

e Do not attempt to modify the flowmeter without permission. Fuji is not responsible for any trouble

caused by modification without permission. If it becomes necessary to modify the flowmeter, contact

our office in advance.

This instruction manual should always be kept on hand by the operator.

After reading, be sure to keep this manual in a place where it can easily be seen by the operator.

Make sure that this manual is presented to the end user.

If the instruction manual has been lost, request another one (with charge) to our local business office.

Manufacturer: Fuji Electric Instrumentation Co., Ltd.
Type: Shown on nameplate of Flowmeter
Date of manufacture: Shown on nameplate of Flowmeter
Product nationality: ~ Japan

©Fuji Electric Systems Co., Ltd. 2005
Issued in July 2005

NOTICE

It is strictly prohibited to reproduce any part or the whole of this
instruction manual.

The contents of this manual may be changed without prior
notice.
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SAFETY PRECAUTION

Before using, read the following safety precaution to ensure correct handling of the flowmeter.

e The following items are important for safe operation and must be fully observed. These items are
classified into "DANGER" and "CAUTION".

Warning & Symbol Meaning

<> DAN G ER Incorrect handling may lead to a risk of death or heavy injury.

CAUTION Incorrect handling may lead to a risk of medium or light injury, or to a risk of
physical damage.

e The items noted under A CAUTION- may also result in serious trouble depending on circumstances.
e All the items are important and must be fully observed.

Caution on Installation and Piping

e This product has not an explosion-proof structure. Do not use it in a place
DANGER with explosive gases, otherwise, it can result in serious accidents such as
explosion, fire, etc.

e The unit should be installed in a place conforming with the installation
A CAUTION requirements noted in this instruction manual. Installation in an improper
location may lead to a risk of electric shocks, fire, malfunction, etc.
e The unit should be installed as noted in the manual. Improper installation
will cause falling, trouble or malfunction of the unit.
o During installation, make sure that the inside of the unit is free from cable
chips and other foreign objects to prevent fire, trouble, malfunction, etc.
e The items under "Caution on Installation" noted in the manual must be fully
observed. Careless installation may result in trouble or malfunction of the
unit.
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Caution on Wiring

/\ CAUTION

When performing wiring termination to prevent output trouble caused by
moisture, dew condensation or water leak, follow “Section 3.3. Flow
transmitter wiring” described in this manual

Before performing the wiring work, be sure to turn OFF the main power to
prevent electric shocks.

Do not perform wiring work outdoors in rainy days to prevent insulation
deterioration and dew condensation. Otherwise, it can result in trouble,
malfunction, etc.

Be sure to connect a power source of correct rating. Connection of a
power source of incorrect rating may lead to a risk of fire.

The unit must be earthed as specified to prevent electric shocks or
malfunction.

The analog output signal cable should be wired as far away as possible
from high-voltage lines to prevent entry of noise signals as it will cause
malfunction of the unit.

To prevent malfunction of the unit, the analog output signal cable and power
cable should be wired using separate conduits.

Caution on Maintenance/lnspection

/\ CAUTION

The unit should be inspected everyday to always obtain good results of
measurements.

When measuring the insulation resistance between the power/output
terminal and the case, follow “Section 5.2.4. Measuring insulation
resistance” described in this manual.

If the fuse is blown, detect and eliminate the cause, and then replace the
fuse with a spare. |If there are no spares, replace the fuse with the one
specified in this manual (that must be prepared by customer). Use of a
fuse other than specified or its short-circuit may cause an electric shock or
fire. The fuse should be replaced according to “Section 5.3. Replacing
fuse” described in this manual.
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CAUTION ON INSTALLATION LOCATION

/\ CAUTION

(1) Sufficient space for daily inspection, wiring, etc.

(2) Aplace not exposed to direct sunshine or weathering.

(3) Isolation from vibration, dust and moisture

(4) Aplace not subjected to radiated heat from a heating furnace etc.

(5) Anplace not subjected to explosive gas and corrosive atmosphere

(6) Aplace not submerged

(7) Aplace remote from electrical devices (motor, transformer, etc.) which generate
electromagnetic induction noise, electrostatic noise, etc.

(8) Aplace not subjected to excessive fluid pulsation (pump discharge side)

(9) Anplace that provides enough place for the length of the straight pipe.

(10) A place where ambient temperature and humidity are * 10 to +50°C and 90% RH or less for

flow transmitter (FSH), and « 20 to +80°C and 100% RH or less for detector (FSW).
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1. PRODUCT OUTLINE
1.1. Outline

This high precision flowmeter is the world’s first clamp-on type ultrasonic flowmeter that adopts the pulse Doppler
method and the transit time method as its measurement principles. The ultrasonic flowmeter for industrial use
employs the pulse Doppler method, which directly measures flow distribution, thus easing straight pipe conditions and
allowing measurement of flows that have not grown into eddy or laminar flow. Combined use of the transit time
method allows the hybrid ultrasonic flowmeter to be used for measuring a significantly wide range of liquids. The
pulse Doppler method, which uses echoes coming from reflectors in a liquid to be measured, is ideal for the
measurement of liquids that contain air bubbles and particles. On the other hand, the transit time method, which
allows ultrasonic waves to pass through for measurement, is ideal for the measurement of clean liquids.

The new hybrid technique employing both the pulse Doppler and the transit time methods allows the flowmeter to be
used for wider range of applications. In addition, our self-developed switching algorithm ensures automatic switching
between the two methods depending on the conditions of a liquid to be measured (such as mixing status of air bubbles
or particles and flow rate), thus facilitating measurement.

1.1.1. Measurement principle

<Pulse Doppler method>
e The pulse Doppler method measures flow distribution and flow rate based on the fact that Doppler frequency of the
echo coming from reflectors such as air bubbles and particles in liquids changes with fluctuation of flow rate.

Sensor 2

Q) ) o
Air bubble Qo ° Flow
o Reflection§ o <:|["]

Sensor 1

Flow velocity ; Flow velocity
distribution 2 | distribution 1

Flow rate

Pipe wall Center Pipe wall

<Transit time method>
e Under the transit time method, ultrasonic pulses are propagated slanted from both upstream and downstream sides,
and time difference of flows are detected to measure the flow rate.

Sensor 2
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Send Receive
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Configuration
(1) 1 measurement line method (Z method)

’J_‘ Detector

Cable

Power supply

4to 20 mA DC

Contact (3 points max.)

> %
"‘%_

Flow
transmitter|

+— Temperature sensor cable

(2) 2 measurement line method (Z method)

Cable
Detector

AR K4
wN a8
D24 kel
PN '

4to 20 mA DC
——»

transmitter]

Contact (3 points max.)
F——»

<+— Temperature sensor cable
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1.2. Checking delivered items

Flow transmitter (FSH) Detector (FSWS50)
Flow transmitter main UNit «=«-e-rseeeereeresrornsacnaenns 1 set Detector main unit (FSWSSO) ............................. 1 set
Waterproof gland (Bullt intO the main unit) ......... 1 set Absorber U,l'lit ...................................................... 1 set
‘Wall mount ﬁttings (Bullt into the main unit) ...... 1 set Wire LOPE #wtserrerrrsessnsssntesint ettt 1 set
Detector (FSWS]z’ 21 s 40) Spnng fOr mounting ............................................ 1 set
Detector main unit (FSWS12, 21) «+eeereeeeeerseeeees 1 set Signal cable (FLY6)
Detector main unit (FSWS40) --+ereeeeeeereeeeenseeneees 1 set Cable for ultrasonic signalg:«--=-----++=-+-: 1 pair (2 pcs.)
AbSOI'beI' llnlt ...................................................... 1 set Slgnal cable (FLY7)
Stainless steel belt ............................................... 1 set Cable fOI' temperature GEINSOL *#rvrererrrerrrrarasarasaensnenanns 1
FittngS ................................................................ 1 set CD_ROM (Instruction manual and Loader Software)
SiliCOn rubber ...................................................... 1 pC ...................................... 1
Flow transmitter (FSH) Detector (FSWS12, 21, 40) Detector (FSWS50)

Absorber unit

Absorber unit

Detector (FSWS12, 21)

Stainless steel belt

Silicon rubber

ant®

Frame

Sensor unit

Absorber unit

Sensor unit

Detector (FSWS40)

Frame

Wire rope
d-_-- e
W8
Sensor unit e L

Spring for mounting

\ N\

Signal cable (FLY6)
Cabile for ultrasonic signals

=g

Signal cable (FLY7)
Cable for temperature sensor
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1.3. Checking type and specifications

The specification plates attached to the flow transmitter and the detector list the type and specifications of the product.
Check that they represent the type you ordered, referring to the following code symbols.

< Flow transmitter (FSH)>

12345678 9101112
|F|S|H 11-1S Description

Type (4th digit)
S Standard (Japanese)
E Standard (English)

Velocity profile output (5th digit)

Y None

A Available

Use (6th digit)

Y Single path or Changeover two-path (Note)

Note: 2 sets of detectors and coaxial cables (FLY6)
needed for two-path system

Power supply (7th digit)
100 to 240VAC, 50/60Hz
4 20 to 30VDC

1 Modification No. (8th digit)

Case structure (9th digit)
S Watertight type (IP67)

Conduit connection (10th digits)
Y [G1/2 and G3/8 (female screw)] with waterproof gland
A [G1/2 (female screw)] with union gland (for plica)
Note: The wiring port for coaxial cable (for ultrasonic
sensor) and 3-wire cable (for temperature
sensor) is provided with waterproof gland [G3/8 (female screw)].

N

For use with explosion-proof detector (11th digit)
Y|-#--1 None

Parameter setting, Tag plate (12th digit)
None

-1 With setting

-1 With setting + Tag plate

-1 Tag plate

QOw>» <

Fc

Ultrasonic Flow Meter C E

Type

Output DC4-20mA

Power Supply CIAC100-240V 50/60Hz
[IDC20-30V

Ser.No. Mfd.

Fuji Electric Systems Co.,Ltd. Made in Japan
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<Detector (FSW)>

123456738

91011

[Flsp | |

1

Description

Type (4th digit)
Standard

a AN -
O =N

Kind of detector (5th and 6th digit)

Small diameter detector (¢ 50 to 100 mm)
Small size detector (¢ 100 to 200 mm)
Middle size detector (¢ 200 to 500 mm)
Large size detector (¢ 500 to 1000 mm)

Sensor unit

must be used in combination.

Use (7th digit)
Watertight type (IP67)

Modification No. (8th digit)
Mark 1

i

Signal cable (9th digit)
None

Acoustic coupler (10th digit)

-1 None
-1 Silicone compound

Option (11th digit)

-{ None
--{ Tag Plate

Note: To use the flowmeter employing the transit time method only, a detector (FLW) and a flow transmitter (FSH)

Type. Ser.No.

Mfd. Fuji Electric Systems Co.,Ltd. C €  vade in Japan

(FLW) and dedicated cables (FLY1, FLY?2).

<Sensor unit>
The numeric value marked on the DF field of the nameplate of the sensor unit represents the sensor constant, which
is determined by actual current calibration performed as part of the delivery test at the factory.

See data sheet EDS6-71 or EDS6-111 for details of selection of the detector

FZ ultrasonic Flow Meter

SN :
DE-P : <«—— Sensor constant for plastic pipe
DE-M : <—— Sensor constant for metal pipe

Note: Use a detector (FLW) and a transmitter (FSH) in combination to use the instrument by transit time method
only. Refer to data sheet EDS6-71 or EDS6-111 for details of selection of the detector (FLW) and
dedicated cables (FLY1, FLY2).
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<Signal cable (FLY)>

123456738

[FlL]y

1

Description

~N O

Kind of cable (4th digit)
Coaxial cable (for ultrasonic sensors) 1 pair (2 pcs.)
Three-core cable (for temperature sonsor)

=) A a2 0000000000000 O0O0OO0O0OO0OO0O
A WON_2 000NN BRERBWWNN-= =20
OO0 O0OO0O0O0OUOUOUOUOUOUO UIO U1O U1Oo O

Cable length (5th to 7th digit)

-1 5m

10m

=1 15m
-1 20m

25m

-1 30m
-1 35m

40m

-1 45m
-1 50m

55m

-1 60m
-1 65m

70m

=1 75m
-1 80m

85m

-1 90m
-1 95m

100m

=1 110m
-1 1200

130m

--1 140m
-1 150m

Modification No. (8th digit)

-1 Mark1
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1.4. Names of each part and functions

(1

(14) (13) (15)

\a L

(16)  (17) (18)

No. Name Description
(1) | Wiring connection port for power cable Wiring port for power cable
(2) | Wiring connection port for ultrasonic signal | Wiring port for ultrasonic signal cable
cable
(3) | Wiring connection port for temperature | Wiring port for temperature sensor cable
sensor cable
(4) | Wiring connection port for DO output | Wiring port for for DO output cable
cable
(5) | Display and setting unit Displays flow rate, etc. Used for various setting operations.
(6) | LCD Displays flow rate and various settings.
(7) | Setting key Used for making settings.
(8) | Power terminal Connect power cable to this terminal.
(9) | I/O terminal Connect power output cable, communication cable, and
temperature sensor cable to this terminal.
(10) | Input terminal Connect ultrasonic signal cable to this terminal.
(11) | Output terminal Connect Do output cable to this teminal.
(12) | LCD contrast adjusting knob Used for adjusting the contrast of the LCD.
(13) | Sensor unit Used for transmitting/receiving ultrasonic waves.
(14) | Sensor frame Used for fastening the sensor unit to the piping.
(15) | Unit arm Used for fastening the sensor by pressing it against the piping.
(16) | BNC connector for ultrasonic signal cable Transmits ultrasonic send/receive signals.
(17) | Water-tight connector for temperature Transmits temperature sensor signals.
sensor cable
(18) | Stainless steel belt Used for fastening the sensor frame to the piping.
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