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1. Introduct�on

1.1 Preface

Welcome to use new generat�on trans�t-t�me ultrason�c flow meter, please read the user manual
carefully before us�ng. The wall-mount ultrason�c flow meter �s des�gned to be �nstalled �n a f�xed
locat�on for long-term flow measurement.

1.2 Features

◆ L�near�ty: 0.5%, Repeatab�l�ty: 0.2%, Accuracy:±1%
◆ Easy to operate.
◆ Several type transducers for select�on, measur�ng p�pe s�ze �s from DN15mm to DN6000mm
◆ Adopt low voltage, mult�-pulse technology to �mprove accuracy, useful l�fe and rel�ab�l�ty.
◆ Powerful Record�ng Funct�on, record the total�zer data of the last 64 days/64 monthes/5 years.

1.3 Flow measurement pr�nc�ple

The CAM-3000SW ultrason�c flow meter �s des�gned to measure the flu�d veloc�ty of l�qu�d w�th�n a
closed condu�t. The transducers are a non-contact�ng, clamp-on type, wh�ch w�ll prov�de benef�ts of
non-foul�ng operat�on and easy �nstallat�on.

The CAM-3000SW trans�t-t�me flow meter ut�l�zes two transducers that funct�on as both ultrason�c
transm�tters and rece�vers. The transducers are clamped on the outs�de of a closed p�pe at a spec�f�c
d�stance from each other. The transducers can be mounted �n V-method where the sound transverses
the p�pe tw�ce, or W-method where the sound transverses the p�pe four t�mes, or �n Z-method where
the transducers are mounted on oppos�te s�des of the p�pe and the sound crosses the p�pe once. Th�s
select�on of the mount�ng method depends on p�pe and l�qu�d character�st�cs. The flow meter operates
by alternately transm�tt�ng and rece�v�ng a frequency modulated burst of sound energy between the two
transducers and measur�ng the trans�t t�me that �t takes for sound to travel between the two transducers.
The d�fference �n the trans�t t�me measured �s d�rectly and exactly related to the veloc�ty of the l�qu�d �n
the p�pe, show as follows:
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Where
θ �s the �nclude angle to the flow d�rect�on
M �s the travel t�mes of the ultrason�c beam
D �s the p�pe d�ameter
Tup �s the t�me for the beam from upstream transducer to the downstream one
Tdown �s the t�me for the beam from downstream transducer to the upstream one
ΔT=Tup –Tdown

1.4 Opt�onal transducer

◆ TS-1 clamp-on type transducer, p�pe s�ze from DN15-100mm
◆ TM-1 clamp-on type transducer, p�pe s�ze from DN50-1000mm
◆ TL-1 clamp-on type transducer, p�pe s�ze from DN300-6000mm
◆ HTS-1 clamp-on type transducer, p�pe s�ze from DN15-100mm
◆ HTM-1 clamp-on type transducer, p�pe s�ze from DN50-1000mm

1.5 Typ�cal appl�cat�on

The wall-mount�ng flow meter can be appl�ed to a w�de range of p�pe flow measurements. Appl�cable
l�qu�ds �nclude pure l�qu�ds as well as l�qu�d w�th small quant�ty of t�ny part�cles.
Examples are:
★ Water (hot water, ch�lled water, c�ty water, sea water, waste water, etc.);
★ Sewage w�th small part�cle content;
★ O�l (crude o�l, lubr�cat�ng o�l, d�esel o�l, fuel o�l, etc.);
★ Chem�cals (alcohol, ac�ds, etc.);
★ Plant effluent;
★ Beverage, l�qu�d food;
★ Ultra-pure l�qu�ds;
★ Solvents and other l�qu�ds

1.6 Product Ident�f�cat�on

Each set of the flow meter has a un�que product �dent�f�cat�on number or ESN (electron�c ser�al
number) wr�tten �nto the software that can only be mod�f�ed w�th a spec�al tool by the
manufacturer. In case of any hardware fa�lure, please prov�de th�s number wh�ch �s located on menu
w�ndow M61 when contact�ng the manufacturer.
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1.7 Spec�f�cat�ons

Items Spec�f�cat�ons

Ma�n un�t

Accuracy Better than ±1%
Repeatab�l�ty Better than 0.2%

Pr�nc�ple Trans�t-t�me measur�ng pr�nc�ple
Measurement

Per�od 500ms

D�splay LCD w�th backl�ght, d�splay accumulated flow/heat, �nstantaneous
flow/heat, veloc�ty, t�me etc.

Output

Analogue output: 4-20mA or 0-20mA current output. Impedance 0�
1k . Accuracy 0.1%.
OCT output: Frequency s�gnal (1~9999HZ)
Relay output: over 20 source s�gnal (no s�gnal, reverse flow etc.)
RS485 ser�al port

Input Three analogue �nput
Three-w�re PT100 res�stor �nput (opt�onal)

Other funct�ons

Automat�cally record the total�ser data of the last 64 days / 64
months / 5 years;
The power-on t�me and correspond�ng flow rate of the last 64 power
on and off events. Allow manual or automat�c flow loss
compensat�on
The �nstrument work�ng status of the last 64 days

p�pe

mater�al Steel, sta�nless steel, cast �ron, cement p�pe, copper, PVC,
alum�num, FRP etc. L�ner �s allowed

S�ze 15-6000mm

Stra�ght p�pe
sect�on

In the upstream �t must be beyond 10D, �n the downstream �t must
be beyond 5D, �n the upstream the length must be beyond 30D from
the access of the pump. (D stands for p�pe d�ameter)

L�qu�d
Types

Water, sea water, �ndustr�al sewage, ac�d & alkal� l�qu�d, alcohol,
beer, all k�nds of o�ls wh�ch can transm�t ultrason�c s�ngle un�form
l�qu�d

Temperature Standard: -30˚C - 90˚C � H�gh-temperature� -30˚C - 160˚C
Turb�d�ty Less than 10000ppm, w�th a l�ttle bubble

Flow D�rect�on B�-d�rect�onal measur�ng, net flow/heat measur�ng

Env�ronment
Temperature

Ma�n Un�t: -30˚C - 80˚C
Transducer: -40 � -110 � , Temperature transducer: select on
enqu�ry

Hum�d�ty Ma�n Un�t: 85% RH
Transducer: water-�mmers�ble, water depth less than 3m

Cable
Tw�sted Pa�r L�ne, standard length of 20m, can be extended to 500m (not

recommended); Contact the manufacturer for longer cable requ�rement.
RS-485 �nterface, transm�ss�on d�stance up to 1000m

Power Supply AC220V or DC24V
Power

Consumpt�on Less than 1.5W

Protocols MODBUS, M-BUS, Fuj� extended protocol and other factory protocol
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2. Installation and Measurement

2.1 W�r�ng d�agram

2.2 Keypad

The keypad for the operat�on of the flow meter �s as
shown by the r�ght p�cture.

Keys 0 - 9 and . are keys to enter numbers
Key ▲/+ �s the go�ng UP key, when the user wants to go to the
upper menu w�ndow. It also works as the “+” key when enter�ng
numbers
Key ▼/- �s the go�ng DOWN key, when the user wants to go
down-s�ded menu w�ndow. It also works as the “–” key when
enter�ng numbers.
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Key ◄ �s backspace key, when the user wants go left or wants backspace the left character that �s
located to the left of the cursor.
Key ENT �s the ENTER key for any �nputt�ng or select�ons.
Key MENU �s the key for the d�rect menu w�ndow jump over. Whenever the user wants to proceed to a
certa�n menu w�ndow, the user can press th�s key followed by 2-d�g�t numbers.
The MENU key �s shortened as the ‘M’ key afterward when referr�ng to the menu w�ndows.

The ON key �s for the power on.
The OFF key �s for the power off.

2.3 Menu W�ndows

The user �nterface of th�s flow meter compr�ses about 100 d�fferent menu w�ndows that are numbered
by M00, M01, M02 … M99.

There are 2 methods to enter certa�n menu w�ndow:
1. D�rect go�ng/enter�ng. The user can press the MENU key followed by two-d�g�t number keys. For
example, the menu w�ndow M11 �s for the enter�ng of p�pe outer d�ameter. The d�splay w�ll go to the
M11 menu w�ndow after the user presses MENU 1 1 .
2. Press�ng ▲/+ and ▼/- keys. Each t�me of the ▲/+ key press�ng w�ll proceed to the
lower-numbered menu w�ndow. For example, �f the current w�ndow �s on M12, the d�splay w�ll go to the
number M11 w�ndow after press�ng the ▲/+ key.

There are three d�fferent types of menu w�ndows:
1. Menu w�ndows for number enter�ng, l�ke M11 for the enter�ng of p�pe outer d�ameter.
2. Menu w�ndows for opt�on select�on/select�ng opt�ons, l�ke M14 for the select�on of p�pe mater�als.
3. D�splay�ng w�ndows only, l�ke M00 to d�splay Veloc�ty, Flow Rate etc.

For number enter�ng w�ndows, the user can d�rectly press the start�ng d�g�t key when the user �s go�ng
to mod�fy the value. For example, when the current w�ndow �s on M11, and the user �s go�ng to enter
219.2345 as the p�pe outer d�ameter, the user can get the numbers entered by press�ng the follow�ng
ser�al keys: 2 1 9 . 2 3 4 5 ENT.

For the opt�on select�on w�ndows, the user should f�rst press the ENT key to a select�on mod�f�cat�on
mode and then select the relevant opt�ons by press�ng the ▲/+ and ▼/- keys or the d�g�t keys to select
the opt�on w�th a number antecedent to the opt�on. In the end, the ENT key must be pressed to make
the select�on. For example, w�th menu w�ndow M14 for the select�on of p�pe mater�al select�on, (the
MENU 1 4 should be pressed f�rst to enter th�s menu w�ndow �f the current menu w�ndow �s on a
d�fferent w�ndow. The p�pe mater�al �s sta�nless steel wh�ch has a number “1” antecedent to “sta�nless
steel”on the d�splay, the user should f�rst press the ENT key to enter �nto a select�on mod�f�cat�on mode,
then e�ther make the select�on by press�ng the ▲/+ and ▼/- keys to make the cursor on the l�ne that
d�splays “1. Sta�nless Steel”, or make the select�on by press�ng the 1 key d�rectly.

Generally, the ENT key must be pressed to enter a mod�f�cat�on mode. If the “Locked M47 Open’
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message �s �nd�cated on the lowest l�ne of the LCD d�splay, �t means the mod�f�cat�on operat�ons �s
locked out. In such cases, the user should go to M47 to have the �nstrument unlocked f�rst before any
further mod�f�cat�on can be made.

2.4 Steps to Conf�gure the Parameters

The follow�ng parameters need to be conf�gured for a proper measurement:
(1) P�pe outer d�ameter
(2) P�pe wall th�ckness
(3) P�pe mater�als (for non-standard p�pe mater�als*, the sound speed for the mater�al must be

conf�gured too)
*Standard p�pe mater�als and standard l�qu�ds refer to those w�th the sound parameters that have
already been programmed �nto software of the flow meter, therefore there �s no need to conf�gure
them

(4) L�ner mater�al and �ts sound speed and th�ckness, �f there �s any l�ner.
(5) L�qu�d type (for non-standard l�qu�ds, the sound speed of the l�qu�d �s also needed)
(6) Transducer type adapted to the flow meter. Generally the Standard M1 clamp-on transducers w�ll

be the selected opt�on.
(7) Transducer mount�ng methods (the V-method or Z-method �s the common opt�on)
(8) Check up the Space d�splayed on M25 and �nstall the transducers accord�ngly.
(9) Store the parameter setup

For standard p�pe mater�als and standard l�qu�ds, the follow�ng deta�led step-by-step setup �s
recommended.
(1) Press keys MENU 1 1 to enter M11 w�ndow to �nput the d�g�ts for the p�pe outer d�ameter,

and then press ENT key.
(2) Press key ▼/- to enter M12 w�ndow to �nput the d�g�ts for the p�pe outer d�ameter and then press

ENT key.
(3) Press key ▼/- to enter M14 w�ndow, and press ENT key to enter the opt�on select�on mode. Use

keys ▲/+ and ▼/- to scroll up and down to the �ntended p�pe mater�al, and then press ENT key.
(4) Press key ▼/- to enter M16 w�ndow, press ENT key to enter the opt�on select�on mode, use

keys ▲/+ and ▼/- to scroll up and down to the l�ner mater�al, and then press ENT key. Select “No
L�ner”, �f there �s no l�ner.

(5) Press key ▼/- to enter M18 w�ndow, press ENT key to enter the l�ner th�ckness and then press
ENT key (�f there �s l�ner)

(6) Press key ▼/- to enter M20 w�ndow, press ENT key to enter the opt�on select�on mode, use keys
▲/+ and ▼/- to scroll up and down to the proper l�qu�d, and then press ENT key.

(7) Press key ▼/- to enter M23 w�ndow, press ENT key to enter the opt�on select�on mode, use keys
▲/+ and ▼/- to scroll up and down to the proper transducer type, and then press ENT key.

(8) Press key ▼/- to enter M24 w�ndow, press ENT key to enter the opt�on select�on mode, use keys
▲/+ and ▼/- to scroll up and down to the proper transducer mount�ng method, and then press
ENT key.

(9) Press key ▼/- to enter M25 w�ndow and check up the �nstallat�on space.
(10) Press MENU 2 6 to store the parameter setup (refer to M26)
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(11) Press MENU 9 0 to check up s�gnal strength and qual�ty, the b�gger of the value the better.
Generally the s�gnal strength should be better than 60.0, and s�gnal qual�ty should be better than 50.0.
(12) Press MENU 9 1 to check up t�me rat�o, the rat�o value should be �n the range of 100± 3%
(13) Press MENU 0 8 to check up the work�ng status, “R”means work well
(14) Press MENU 0 1 to check up the measur�ng data.

Note: 1. For heat measurement, please connect PT100 wh�ch �nstalled �n water supply and water back
p�pe to T1, TX1, T2, TX2, GND term�nal.

2. After sett�ng parameter, remember to store parameter �n MENU 26, to avo�d parameter lose
after turn off.

2.5 Trans ducers Mount�ng Allocat�on
The f�rst step �n the �nstallat�on process �s the select�on of an opt�mum locat�on �n order to obta�n a more
accurate measurement. For th�s to be completed effect�vely, a bas�c knowledge about the p�p�ng and �ts
plumb�ng system would be adv�sable.

An opt�mum locat�on would be def�ned as a stra�ght p�pe length full of l�qu�d that �s to be measured. The
p�p�ng can be �n vert�cal or hor�zontal pos�t�on. The follow�ng table shows

L up L dn

L up L dn

L up

L up

L up

L dn

L dn

L dn

P�p�ng Conf�gurat�on
       and
Transducer Pos�t�on  

Upst r eam 
D�mens�on

Downst r eam 
D�mens�on

L dn
x D �ameters

L up
x D �ameters

10D 5D

10D

10D

12D

20D

20D 5D

5D

5D

5D

5D

L up L dn

30D 5D

L up L dn
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Examples of opt�mum locat�ons.
Pr�nc�ples to select�on of an opt�mum locat�on
(1) Install the transducers on a longer length of the stra�ght p�pe. The longer the better, and make sure

that the p�pe �s completely full of l�qu�d.
(2) Make sure that the temperature on the locat�on does not exceed the range for the transducers.

Generally speak�ng, the closer to the room temperature, the better.
(3) Take the p�pe foul�ng �nto cons�derat�on. Select a stra�ght length of a relat�vely newer p�pe. If the

cond�t�on �s not sat�sfy�ng, cons�der the foul�ng th�ckness as part of the l�ner for a better result.

(4) Some p�pes have a k�nd of plast�c l�ner, and between the outer p�pe and the l�ner there may be a
certa�n th�ckness d�fference that w�ll prevent the ultrason�c waves from d�rect travel�ng. Such cond�t�ons
w�ll make the measurement very d�ff�cult. Whenever poss�ble, try to avo�d th�s k�nd of p�pes. If �mposs�ble,
try our plug-�n transducers that are �nstalled permanently on the p�pe by dr�ll�ng holes on the p�pe wh�le
l�qu�d �s runn�ng �ns�de.

2.6 Trans ducers Installat�on

The transducers used by the ser�es ultrason�c flow meter are made of p�ezoelectr�c crystals
both for transm�tt�ng and rece�v�ng ultrason�c s�gnals through the wall of l�qu�d p�p�ng system. The
measurement �s real�zed by measur�ng the travel�ng t�me d�fference of the ultrason�c s�gnals. S�nce the
d�fference �s very small, the spac�ng and the al�gnment of the transducers are cr�t�cal factors to the
accuracy of the measurement and the performance of the system. Met�culous care should be taken for
the �nstallat�on of the transducers.

Steps to the �nstallat�on of the transducers
(1) Locate an opt�mum pos�t�on where the stra�ght p�pe length �s suff�c�ent, and where p�pes are �n a

favorable cond�t�on, e.g., newer p�pes w�th no rust and ease of operat�on.
(2) Clean any dust and rust. For a better result, pol�sh�ng the p�pe w�th a sander �s strongly

recommended.
(3) Apply adequate coupler to the spot where the transducers are to be �nstalled and leave no gap

between the p�pe surface and the transducers.

Extra care should be taken to avo�d any sand or dust part�cles left between the p�pe outer surface and
the transducers.

To avo�d gas bubbles �ns�de the upper part of the p�pe, the transducers should be �nstalled hor�zontally
by the s�de of the p�pe.
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2.6.1 Wiring diagram of transducer

2.6.2 Transducers Spacing

The spacing value shown on menu window M25 refers to the distance of inner spacing betweenthe two
transducers.The actual transducersspacingshouldbeas close as possibleto thespacingvalue.

2.6.3 V-method Installation

V-method �nstallat�on �s the most w�dely mode for da�ly measurement w�th p�pe �nner d�ameters rang�ng
from 15 mm to 200 mm. It �s also called reflect�ve mode.
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2.6.4 Z-method Installation

Z-methodis commonlyusedwhenthepipediameteris above200mm.

2.6.5 W-method Installation

W-method �s usually used on p�pes w�th a d�ameter from 15mm to 50mm.
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2.6.6 N-method Installation

Rarely used method.

2.7 Installat�on Checkup
Through the checkup of the �nstallat�on, one can: check the rece�v�ng s�gnal strength, the s�gnal qual�ty
Q value, the travel�ng t�me d�fference of the s�gnals, the est�mated l�qu�d speed, the measured travel�ng
t�me of the s�gnals and the calculated travel�ng t�me rat�o. Therefore, opt�mum measurement result and
longer runn�ng t�me of the �nstrument can be ach�eved.

2.7.1 Signal Strength

S�gnal strength �nd�cates the ampl�tude of rece�v�ng ultrason�c s�gnals by a 3-d�g�t number. [00.0] means
there �s no s�gnal detected and [99.9] refers to the max�mum s�gnal strength that can be rece�ved.

Although the �nstrument works well �f the s�gnal strength ranges from 50.0 to 99.9, stronger s�gnal
strength should be pursued, because a stronger s�gnal means a better result. The follow�ng methods
are recommended to obta�n stronger s�gnals:
(1) Relocate a more favorable locat�on, �f the current locat�on �s not good enough for a stable and

rel�able flow read�ng, or �f the s�gnal strength �s lower than 60.0.
(2) Try to pol�sh the outer surface of the p�pe, and apply more coupler to �ncrease the s�gnal strength.
(3) Adjust the transducers both vert�cally and hor�zontally wh�le check�ng the vary�ng s�gnal strength,

stop at the h�ghest pos�t�on, and then check the transducers spac�ng to make sure the transducers
spac�ng �s the same as what the M25 shows.
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2.7.2 Signal quality

S�gnal qual�ty �s �nd�cated as the Q value �n the �nstrument. A h�gher Q value would mean a h�gher
S�gnal and No�se Rat�o (short for SNR), and accord�ngly a h�gher degree of accuracy would be
ach�eved. Under normal p�pe cond�t�on, the Q value �s �n the range 60.0-90.0, the h�gher the better.

Causes for a lower Q value could be:
(1) Interference of other �nstruments and dev�ces such as a powerful transverter work�ng nearby. Try to

relocate the flow meter to a new place where the �nterference can be reduced.
(2) Bad son�c coupl�ng for the transducers w�th the p�pe. Try to apply more coupler or clean the surface,

etc.
(3) P�pes are d�ff�cult to be measured. Relocat�on �s recommended.

2.7.3 Time Ratio betweenthe Measured Total Transit Time and the Calculated

Time

Th�s rat�o would be used to check the transducer �nstallat�on. If the p�pe parameters are entered
correctly and the transducers are �nstalled properly, the value for th�s rat�o should be �n the range of
100±3. If th�s range �s exceeded, the user should check:
(1) If the p�pe parameters are correctly entered.
(2) If the actual spac�ng of the transducers �s r�ght and the same as what the w�ndow M25 shows.
(3) If the transducers are �nstalled properly �n the r�ght d�rect�ons.
(4) If the mount�ng locat�on �s good and �f the p�pe has changed shape or �f there �s too much foul�ng

�ns�de the p�pes
(5) Other poor cond�t�on

3. Menu Window Details

3.1 Menu W�ndows Arrangement

M00~M09 w�ndows for the d�splay of the flow rate, veloc�ty, date t�me, total�zers, battery voltage and
est�mated work�ng hours for the battery.

M10~M29 w�ndows for enter�ng the p�pe parameter.
M30~M38 w�ndows for flow rate un�t select�ons and total�zer un�t select�ons.
M40~M49 w�ndows for response t�me, zero�ng, cal�brat�on and mod�f�cat�on password setup.
M50~M53 w�ndows for the bu�lt-�n logger
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M60-M78 w�ndows for t�me-keeper �n�t�al�zat�on, vers�on and ESN �nformat�on v�ew�ng and alarms.
M82 w�ndow for v�ew�ng date total�zer.
M90~M94 are d�agnost�c w�ndows for a more accurate measurement.
M97~M99 are not w�ndows but commands for the outputt�ng of d�splay copy�ng and p�pe parameter

setups.
M+0~M+8 are w�ndows for some add�t�onal funct�ons, �nclud�ng a sc�ent�f�c calculator, v�ewer on

records such as total work�ng hours, turn-on and turn-off t�mes, dates and t�mes when the
flow meter has been turned on or turned off.

Other menu w�ndows such as M88 have no funct�ons, or funct�ons were cancelled because they are
not appl�ed to th�s vers�on of the software.

The major reasonwhy themenuwindows are arrangedin this way is that the software programmerhopesthat
themenuwindowarrangementfor this version can be compatibilitywith thepreviousversions of the�ow meter
software.This will make it easier for theformer version userswith this �ow meterseries.

3.2 Menu W�ndow Deta�ls

Menu
window No.

Function

M00

Display �ow rateandNET totalizer
If thenettotalizer is turnedo�, thenettotalizervalue shownon thescreenis thevalue
prior to its turno�
Select all totalizerunit in menuM31

M01 Display �ow rate, velocity

M02
Display datetimeandPOS(positive) totalizer
If thepositive totalizer is turnedo�, thepositive totalizervalue shownon thescreenis the
value prior to its turno�

M03
Display �ow rateandNEG(negative) totalizer
If thenegativetotalizer is turnedo�, thenegativetotalizervalue shownon thescreenis the
value prior to its turno�

M04 Display dateandtime, �ow rate. The dateandtimesettingmethodis foundin MENU60

M05 Display energyrate(instantaneousCaloric)and totalenergy(Caloric)

M06 Display temperatures,inlet T1, outletT2

M07 Display analoginputs,AI3/AI4, currentvalue andits corresponding temperatureor
pressureor liquid level value

M08
Display all thedetailederror codes
Display working conditionandsystemerror codes. ‘ R ’ standsfor normal; othersrefer to
Chapter5 for details.

M09 Display today’ s totalNET �ow

M10
Window for enteringtheouterperimeterof thepipe
If pipeouterdiameteris known, skip thismenuandgo toMenu 11toentertheouter
diameter

M11 Window for enteringtheouterdiameterof thepipe. Valid range:0to 18000mm.
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Note: you just needtoentereithertheouterdiameterin M11 or theperipheralin M10

M12
Window for enteringpipewall thickness
You may skip themenuandenterinnerdiameterin M13 instead.

M13
Window for enteringtheinnerdiameterof thepipe
If pipeouterdiameterandwall thicknessare entercorrectly, theinnerdiameterwill be
calculatedautomatically,thusnoneedto changeanythingin thewindow

M14

Window for selectingpipematerial
Standardpipematerials (no needtoentermaterialsoundspeed) include:
(0) carbonsteel (1) stainlesssteel (2) cast iron (3) ductile iron (4) copper
(5) PVC (6) aluminum ,(7) asbestos (8) fiberglass
(9) other(needtoentermaterial soundspeedin M15)

M15 Window for enteringthepipematerialspeed,only for non-standardpipematerials

M16

Window for selectingtheliner material, selectnonefor pipeswithoutany liner.
Standardliner materials(noneedtoentertheliner soundspeed)include:
(1) Tar Epoxy (2) Rubber (3) Mortar (4) Polypropylene (5) Polystryol
(6)Polystyrene (7) Polyester (8) Polyethylene (9) Ebonite (10) Te�on
(11) Other (needtoenterliner soundspeedin M17)

M17 Window for enteringthenon-standardliner materialspeed.

M18 Window for enteringtheliner thickness, if thereis a liner

M19 Window for enteringtheABS thicknessof theinsidewall of thepipe

M20

Window for selecting�uid type
For standardliquids(noneedtoenter�uid soundspeed)include:
(0) Water (1) Sea Water (2) Kerosene
(3) Gasoline (4) Fuel oil (5) CrudeOil
(6) Propaneat -45C (7) Butaneat 0C
(8)Other liquids(needtoentersoundspeedin M21 andviscosity in M22) (9) Diesel Oil
(10)Caster Oil (11)PeanutOil (12) #90 Gasoline (13) #93 Gasoline (14)
Alcohol (15) Hot waterat 125C

M21 Window for enteringthesoundspeedof non- standardliquid, usedonly whenoptionitem
8 ‘Other’ is selectedin M20

M22 Window for enteringtheviscosity of thenon-standardliquids, usedonly whenoptionitem
8 ‘Other’ is selectedin M20

M23

Window for selectingtransducertype, There are 22 typesas following
0. StandardM (The middlesize)
1. InsertionType C
2. StandardS
3. User Type
4. StandardB
5. InsertionType B(45)
6. StandradL (The large size transducers)
7. JH-Polysonics
8. Standard-HS (small size transducerfor Handheld�ow meter)
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9. Standard-HM (middle size transducerfor Handheld�ow meter)
10. Standard-M1 (middle size transducer#1)
11. Standard-S1 (small size transducer#1)
12. Standard-L1 (large size transducer#1)
13. PI-Type
14. FS410 (middle size transducerfor FUJI �ow meter)
15. FS510 (large size transducerfor FUJI �ow meter)
16. Clamp-onTM-1 (Middle size transducerfor Taosonics Instrument)
17. InsertionTC-1 (for Taosonic Instrument)
18. Calmp-onTS-1 (small size for Taosonics Instrument)
19. Reserved
20. Clamp-onTL-1 (For Taosonics Instrument)
21. InsertionTLC- 2 (For Taosonics Instrument)
If theuser-type-transduceris selected,you needenteradditional4 user-type-wedge
parametersthatdescribetheuser transducers.
If thePI-type transduceris selected,you needenteradditional4 PI-type transducer
parametersthatdescribethePI-type transducers

M24
Window for selectingthetransducermountingmethods
Four methodscanbeselected:
(0) V-method (1) Z-method (2) N-method (3) W-method

M25 Display thetransducermountingspacingor distance

M26

(1) A switch for theparametersin �ash memorywill be loadedwhenpoweris turnedon.
The defaultoptionis thattheparameterswill be loaded.If this switch is notturnedon,
thesystemwill try touse theparametersin thesystemRAM, if theseparametersare
ok, otherwisethesystemwill load the parametersin �ash memory

(2) Functionto storethecurrentparametersinto the�ash memory, so thattheseparameters
will be solidified andwill be loadedas thedefaultparametersevery timewhenpower
is turnedon.

M27

Entry to storetoor restorefrom theinternalFlash memory, as manyas 9 di�erentpipe
parameterconfigurations
To save or load thecurrentsetupparameter,use thegoingupor goingdownkeys to
changetheaddressnumber,press ‘ ENT ’ key, andusegoingdownor goingupkeys to
select to save toor load from thememory.

M28 Entry todeterminewhetheror nottohold (or tokeep) thelast goodvaluewhenpoorsignal
conditionoccurs. YES is thedefaultsetup.

M29

Entry to setupemptysignal threshold.When thesignal is less thanthis threshold,thepipe
is regardedas emptypipe, andthe�ow meterwill nottotalize�ow.
This is basedon thefact that, for mostoccasions,whenpipeis empty, thetransducer
wouldstill receive signal, just smaller thannormal, As a result, The �ow meterwould
shownormaloperation,which is notcorrect.
Make sure thattheenteredvaluemustbe less thanthenormalsignal strength.
Whenmuchnoisy signals are received, tomakesure the�ow meterwill notincorrectly
totalize�ow, thereis also a ‘Q’ thresholdshouldbeenteredin M.5

M30 Window for selectingunit system. The conversionEnglish toMetric or vice versawill not
a�ect theunit for totalizers.

M31 Window for selecting�ow rateunit system.
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Flow ratecanbe in
0. Cubic meter shortfor (m3)
1. Liter (l)
2. USA gallon (gal)
3. Imperial Gallon (igl)
4. Million USA gallon (mgl)
5. Cubic feet (cf)
6. USA liquid barrel (bal)
7. Oil barrel (ob)
The �ow unit in termsof timecanbeperday, perhour, perminuteor per second.So there
are 32 di�erent�ow rateunits in total for selection.

M32 Window for selectingthetotalizersunit. Available units are thesameas thosein M31

M33
Window for settingthetotalizermultiplyingfactor
The multiplyingfactor rangesfrom 0.001 to10000. Factory defaultis 1

M34 Turn onor turno� theNET totalizer
M35 Turn onor turno� thePOS (positive) totalizer
M36 Turn onor turno� theNEG(negative) totalizer

M37

(1) Totalizer reset
(2) Restore thefactory defaultsettingsparameters.Press thedotkey followedby the
backspacekey. Attention,It is recommendedtomakenoteon theparametersbeforedoing
therestoration

M38 Manual totalizerusedfor easier calibration.Press a key to startandpressa key to stopthe
manualtotalizer.

M39
InterfaceLanguageselection.
The selectioncouldalso bechangedautomaticallyby thesystem, if English LCD display
is usedas thedisplay device.

M3.
Setupfor local segmentalLCD display. Enter 0 or 1 for thenon-auto-scanmode;Enter
2~39 for theauto-scanmode.In theauto-scanmodethedisplay will automaticallyscan
displayingfrom 00 to theenterednumberof thelocal segmentalLCD display.

M40
Flow ratedamperfor a stablevalue. The dampingparameterrangesform 0 to999 seconds.
0 meansthereis nodamping.Factory defaultis 10 seconds

M41 Low �ow rate (or zero �ow rate) cut-o� to avoid invalid accumulation.

M42 Zero calibration/Zeropointsetup.Make sure theliquid in thepipeis notrunningwhile
doingthesetup.

M43 Clear thezero pointvalue, andrestorethesolidified zero pointvalue.
M44 Set upa �ow bias. Generally this value shouldbe0.

M45
Flow ratescale factor. The defaultvalue is ‘ 1’ .
Keep this value as ‘1’ , whennocalibrationhasbeenmade.

M46

Networks addressidentificationnumber.Any integercanbeenteredexcept13(0DH,
carriagereturn), 10 (0AH, line feeding), 42 (2AH), 38, 65535.
Every setof theinstrumentin a networkenvironmentshouldhavea uniqueIDN. Please
refer to thechapterfor communication.

M47
System locker to avoidmodificationof thesystemparameters.
If passwordis forgotten,you couldsenda command‘ LOCK0 ’ to theserial inputtounlock.
Or you canwrite 0 toREGISTER49-50 underMODBUS protocol.
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M48 Entry to linearity correctingdatainputs.By usingof this function, thenon-linearityof �ow
meterwill becorrected.Correctingdatashall beobtainedby careful calibration.

M49
Displays theinputcontentsfor theserial port.
By checkingthedisplays, you can know if thecommunicationis ok.

M50
Switches for thebuilt-in datalogger.There are as manyas 22 di�erentitemscanbe
chosen.To turnthis function,select ‘YES ’ thesystemwill ask for selectingtheitems.
There are 22 itemsavailable. Turn onall thoseitemsyouwanttooutput

M51
Window to setupthetimeof scheduledoutputfunction(datalogger,or Thermo-printer).
This includesstart time, timeinterval andhowmany timesof output.When a numbergreat
than8000 enteredfor thetimesof output,It meanstheoutputwill bekeepingalways. The
minimumtime interval is 1 secondandthemaximumis 24 hours.

M52

Data loggingdirectioncontrol.
(1) If ‘ Send toRS485 ’ is selected,all thedataproducedby thedataloggerwill be

transmittedoutthroughtheRS-232/RS485 interface
(2) If ‘ To theinternalserial BUS is selected,thedatawill be transmittedto theinternal

serial buswhich allows a thermalprinter,or a 4-20mA analogoutputmodule,tobe
connectedto it.

M53 Display analoginputs,AI5, currentvalue andits correspondingtemperatureor pressureor
liquid level value.

M54 Pulse widthsetupfor theOCT (OCT1) output.Minimum is 6 mS, maximumis 1000mS

M55

Select analogoutput(4-20mA currentloop, or CL) mode.Available options:
(0) 4-20mA outputmode(setuptheoutputrangefrom 4-20mA)
(1) 0-20mA outputmode(setuptheoutputrangefrom 4-20mA, This modecan only be
usedwith Version-15 �ow meter)
(2) Serial portcontrols0-20mA
(3) 4-20mA corresponding�uid soundspeed
(4) 20-4-20mA mode
(5) 0-4-20mA mode(can only beusedwith Version-15 �ow meter)
(6)20-0-20mA mode(canonly beusedwith Version-15 �ow meter)
(7) 4-20mA corresponding�ow velocity
(8)4-20mA correspondingheat�ow rate

M56
4mA or 0mA outputvalue,
Set thevaluewhich correspondsto4mA or 0mA outputcurrent(4mA or 0mA is
determinedby thesettingin M55)

M57
20mA outputvalue,
Set thevaluewhich correspondsto20mA outputcurrent

M58
Current loopverification
Check if thecurrentloop is calibratedcorrectly.

M59 Display thepresentoutputcurrentof currentloopcircuit.

M60 Setupsystemdateandtime. Press ENT for modification.Use thedotkey to skip thedigits
thatneednomodification.

M61
Display Version informationandElectronic Serial Number(ESN) thatis uniquefor each
�ow meter.
The usersmay employtheESN for instrumentationmanagement

M62 RS-232/RS485 setup.All thedevices connectedwith �ow metershouldhavematched
serial configuration.
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The following parameterscanbeconfigured:Baud rate (300 to19200 bps), parity, data
bits (always is 8), stopbits (1).

M63

Select communicationprotocol.
Factory defaultis ‘MODBUS ASCII. this is a modefor MODBUS-ASCII, Meter-BUS,
Fuji ExtendedProtocol, Huizhong’ s various protocols.
If you are goingusingMODBUS-RTU you haveto select ‘MODBUS_RTU ’ .

M64
AI3 value range.
Used toentertemperature/pressurevalues thatare correspondingto4mA and20mA input
current.The display values havenounit, so thattheycanpresentany physical parameter.

M65
AI4 value range.
Used toentertemperature/pressurevalues thatare correspondingto4mA and20mA input
current.

M66
AI5 value range.
Used toentertemperature/pressurevalues thatare correspondingto4mA and20mA input
current.

M67

Windows to setupthefrequencyrange(lower andupperlimit) for thefrequencyoutput
function.Valid rangeis 0Hz-9999Hz. Factory defaultvalue is 0-1000 Hz.
For Version-12, Version-13, Version-14 �ow meters,you needa hardwaremodule,which
shall bepluggedto theSerial ExpandingBus, for thefrequencyoutputfunction.Please
remembertoorderthemoduleif you needfrequencyoutputfunction.
For Version-15 �ow meter,you needto indicateonyour ordersthatyou needthe
frequencyfunction;Otherwiseyou will geta �ow meterwhich hasno frequencyoutput
circuits.

M68 Window to setuptheminimum�ow ratevaluewhich correspondsto thelower frequency
limit of thefrequencyoutput.

M69 Windows to setupthemaximum�ow Rate value thatcorrespondsto theupperfrequency
limit of thefrequencyoutput.

M70
LCD display backlightcontrol. The enteredvalue indicateshowmanysecondsthe
backlightwill beonwith every key pressing. If theentervalue is greatthan50000
seconds,It meansthatthebacklightwill always keepingon.

M71 LCD contrastcontrol. The LCD will becomedarkeror brighterwhena value is entered.

M72 Working timer. It can beclearedby pressingENT key, andthenselectYES.

M73
Window to setupthelower limit of �ow rate for Alarm#1.
When the�ow rate is belowtheset value, Alarm#1 equals‘on’

M74

Window to setuptheupperlimit of �ow rate for Alarm#1.
When the�ow rate is abovetheset value, Alarm#1 equals‘on’
There are twoalarms in the�ow meter,andevery alarm canbepointedto alarm output
devicessuchas theBUZZER or OCT outputor RELAY output.For example, if you want
theAlarm#1 is tooutputby theOCT circuit, you needto setM78 at selectionitem6.

M75 Window to setupthelower limit of �ow rate for Alarm#2.

M76 Window to setuptheupperlimit of �ow rate for Alarm#2.

M77

Buzzer setup.
If a properinputsourceis selected,thebuzzerwill beepwhenthetriggereventoccurs. The
available triggersourcesare:
0. No Signal 1. Poor Signal
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2. Not Ready (No*R) 3. Reverse Flow 4. AO Over 100%
5. FO Over 120% 6. Alarm #1 7. Reverse Alarm #2
8. Batch Control 9. POS Int Pulse 10.NEG Int Pulse
11.NET Int Pulse 12.Energy POS Pulse 13.Energy NEG Pulse
14.Energy NET Pulse 15.MediaVel=>Thresh 16.MediaVelo<Thresh
17.ON/OFF viaRS232 18.Daily Timer (M51) 19.Timed alarm #1
20. Timed alarm #2 21.Batch Totalizer Full 22. M51 Timer
23. Key StrokingON 24.Disable BEEPER

M78

OCT (OpenCollect Transistor Output)/OCT1 setup
By selectinga properinputsource, theOCT circuit will closewhenthetriggerevent
occurs. The available triggersourcesare:
0. No Signal 1. Poor Signal
2. Not Ready(No*R) 3. Reverse Flow 4. AO Over 100%
5. FO Over 120% 6. Alarm #1 7. Reverse Alarm #2
8. Batch Control 9. POS Int Pulse 10.NEG Int Pulse
11.NET Int Pulse 12.Energy POS Pulse 13.Energy NEG Pulse
14.Energy NET Pulse 15.MediaVel=>Thresh 16.MediaVelo<Thresh
17.ON/OFF viaRS232 18. Daily Timer (M51) 19.Timed alarm #1
20. Timed alarm #2 21.Batch Totalizer Full
22. Periodically M51 Timer 23. Oct Not Using
The OCT circuit doesnotsourcevoltageat its output.It mustbeconnectedwith an
externalpowerandpull-upresistantfor someoccasions.
When theOCT circuit is close, it will drawcurrent.The maximumcurrentshall notbe
over 100mA.
Attention:themaximumvoltageappliedtoOCT cannotbeover 80 volts.

M79

Relay or OCT2 setup
By selectinga properinputsource, theRELAY will closewhenthetriggereventoccurs
The available triggersourcesare:
0. No Signal 1. Poor Signal
2. Not Ready(No*R) 3. Reverse Flow 4. AO Over 100%
5. FO Over 120% 6. Alarm #1 7. Reverse Alarm #2
8. Batch Control 9. POS Int Pulse 10.NEG Int Pulse
11.NET Int Pulse 12.Energy POS Pulse 13.Energy NEG Pulse
14.Energy NET Pulse 15.MediaVel=>Thresh 16.MediaVelo<Thresh
17.ON/OFF viaRS232 18. Timer (M51 Daily) 19.Timed alarm #1
20. Timed alarm #2 21.Batch Totalizer Full
22. Periodically M51 Timer 23. Disable Relay
The RELAY is of SPST(Single pole, single throw) type. It is ratedfor 110VAC max and
havea currentratingof 0.5A resistive load.
It highly recommendedthata salve relay tobeutilizedwhenevera large resistive loador
inductiveload is tobecontrolled.
Note. In ordertomake theuser interfacecompatiblewith theformer version7, thename
RELAY was usedotherthanOCT2, butin fact it is anOCT output.

M80 Window for selectingthetrig signal for thebuilt-in batchcontroller.Available trig
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sources:
0. Key input (press ENT key to start thebatchcontroller)
1. Serial port
2. AI3 rising edge (whenAI3 receives 2mA or morecurrent)
3. AI3 falling edge (whenAI3 stopreceiving2mA or morecurrent)
4. AI4 rising edge (whenAI3 receives 2mA or morecurrent)
5. AI4 falling edge (whenAI3 stopreceiving2mA or morecurrent)
6. AI5 rising edge (whenAI3 receives 2mA or morecurrent)
7. AI5 falling edge (whenAI3 stopreceiving2mA or morecurrent)
8.Timer periodically (define thestart timeandinterval time in M51)
9.Timer daily (define thestart timeandinterval timein M51)
For theinputanalogcurrentsignal, 0 mA indicates“0”, 4mA or moreindicates‘1’ .
By selecting item #8, the batch totalizer can be startedperiodically by the internal timer
locatedatMenu51. When thebatchtotalizer is full, a signal which indicatethebatchis full
can bedirect to eithertheOCT or theRELAY terminalsto stopthepumpor otherdevices.
By selecting item #9, thebatchtotalizer could act as totalizer witch runs for only a period
of theday so thata alarm signal couldbeproducedif thetotal�ow duringthattimeperiod
is over a certain amountof. For example, if you want a alarm signal which stand for the
total �ow is over 100 cubic meters during the period of every day from 20:00 to 06:00,
setupsis like

M51 start time=20:00:00
M51 interval =10:00:00
M51 log times=9999 (meansalways)
M80 select item#9
M81 input100 (Unit is definedin M30,M31,M32)

M81

The built-in batchcontroller
Set the�ow batchvalue(dose)
The internaloutputof thebatchcontrollercan bedirectedeitherto theOCT or theRELAY
outputcircuits.
M81 andM80 shouldbeusedtogetherto configurethebatchcontroller.
Note: Because themeasuringperiodis 500mS, the�ow for every dosshouldbekeepingat
60 secondslongtogeta 1% doseaccuracy.

M82
View thedaily, monthlyandyearly �ow totalizerandthermalenergytotalizervalue.
The totalizervalues anderrors for thelast 64 days, 32 last 32 monthsandlast 2 years are
storedin theRAM memory,To view them,use the‘ENT ’ and‘UP’ ‘Down’ keys.

M83

AutomaticAmendingFunctionfor automatico�ine compensation.
Select ‘YES ’ to enablethis function,select ‘NO’ todisable it.
When thefunctionis enabled,The �ow meterwill estimatetheaverage�ow uncounted(or
‘ lost’ ) duringtheo�ine sessionandaddtheresult to thetotalizer.
The estimationof theuncounted�ow is madeby computingtheproductof theo�ine time
periodandtheaverage�ow rate,which is theaverageof the�ow ratebeforegoingo�ine
andtheoneafter goingon line.

M84
Set thethermalenergyunit:
0. GJ 1. KC 2.KWh 3. BTU

M85
Select temperaturesources
0. from T1,T2 (factory default)
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1. from AI3,AI4

M86

Select theSpecific Heat Value.
Factory defaultis ‘GB ’ . Under this setting,the�ow meterwill calculatetheenthalpyof
waterbasedon theinternationalstandard.
If the�uid is otherthanwater, you shouldselectoption‘1. Fixed Specific Heat’ , andenter
thespecific heatvalue of the�uid.

M87 Turn onor turno� theEnergy totalizer.

M88
Select thermalenergytotalizermultiplyingfactor.
Factory defaultis ‘ 1’ .

M89
1. Display thetemperaturedi�erence
2. Window for enteringthelowest temperaturedi�erence.

M8.

Heatmeteris on
1. Inlet
2. Outlet
Select theheatmeterinstallationplace.

M90

Display signal strengthsS (one for upstreamandonefor downstream),andsignal quality
Q value.
Signal strengthis presentedby 00.0 to 99.9, thebiggerthevalue, thebiggerthesignal
strengthwill be, andmorereliable readingswill bemade.
Q value is presentedby 00 to99, thebiggerthebetter.It shouldat leastbegreatthan50
for normaloperations.

M91
Displays theTime Ratio betweentheMeasuredTotal Transit Time andtheCalculated
time. If thepipeparametersare enteredcorrectly andthetransducersare properlyinstalled,
theratio value shouldbe in therangeof 100±3%. Otherwisetheenteredparametersandthe
transducerinstallationshouldbechecked.

M92
Displays theestimated�uid soundvelocity. If this value has anobviousdi�erencewith the
actual�uid soundspeed,pipeparametersenteredandthetransducerinstallationshouldbe
checkedagain.

M93 Displays totaltransittimeanddeltatime(transittimedi�erence)

M94
Displays theReynolds numberandthepipefactor usedby the�ow ratemeasurement
program.Pipe factor is calculatedbasedon theratio of theline-averagevelocity andthe
cross-sectionaveragevelocity.

M95

(1) Display thepositiveandnegativeenergytotalizers
(2) Upon enteringthis window, thecircular display functionwill bestartedautomatically.
The following windowswill bedisplayedoneby one, eachwindowwill stay for 8
seconds:M95>>M00>>M01>>M02>>M02>>
M03>>M04>>M05>>M06>>M07>>M08>>M90>>M91>>M92>>M93>> M94>>M95.
This functionallows theuser tovisit all theimportantinformationwithoutanymanual
action.
To stopthis function,simply pressa key. Or switch to a windowotherthanM95.

M96 This is nota windowbuta commandfor thethermalprinterto advance5 lines of paper.

M97
This is nota windowbuta commandtoprint thepipeparameters.
By default, theproduceddatawill bedirectedto theinternalserial bus (thermalprinter).
You can also direct thosedatato theserial communicationport.

M98
This is nota windowbuta commandtoprint thediagnosticinformation.
By default, theproduceddatawill bedirectedto theinternalserial bus (thermalprinter).
You can also direct thosedatato theserial communicationport.
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M99

This is nota windowbuta commandto copy thecurrentdisplay window. By default, the
produceddatawill bedirectedto theinternalserial bus (thermalprinter). You can also
direct thosedatato theserial communicationport.
By useof thewindowcopyingfunction,you canhardcopyvery windowdisplaying
manuallyby switchingwindows,or you can obtainthewindowdisplayingdataby
communication.

M+0 Browse the32 recordedinstrumentpower-onandpower-o�dateandtimewith the�ow
rateat thetimeof poweronando�

M+1
Displays thetotalworking timeof the�ow meter.
When thebackupbatteryis removed,thetotalworking timewill be resetto zero.

M+2 Displays thelast power-o�dateandtime
M+3 Displays thelast power-o��ow rate
M+4 Displays howmany timesof hasbeenpoweredonandpoweredo�.

M+5

A scientific calculatorfor theconvenienceof field working.
All thevalues are in single accuracy.
The calculatorcan beusedwhile the�ow meteris conducting�ow measurement.
Water densityandPT100 temperaturecan also be foundin this function.

M+6

Set �uid soundspeedthreshold
Whenevertheestimatedsoundspeed(displayed in M92) exceedsthis threshold,an alarms
signal will begeneratedandcan transmittedtoBUZZER or OCT or RELAY.
This functioncanusedtoproducean alarmor outputwhen�uid materialchanges.

M+7 Displays total�ow for thismonth(onlyfor thetimepast)
M+8 Displays total�ow for this year(only for thetimepast)

M+9 Display thenot-workingtotaltime in seconds.The totalfailure timerwill also includethe
timewhenpowero�, if theback-upbatteryis applied.

M.2 Entry to solidify thezero point.Passwordprotected.

M.5
SetuptheQ value threshold.
If thepresentQ is belowthis threshold,�ow ratewill beset to 0.
This functionis useful when�ow meteris installedin noisy environmentor onairy pipes.

M.8 The maximum�ow rates for todayandthismonth.
M.9 Serial porttesterwith CMM commandoutputfor very second.
M-0 Entry tohardwareadjustingwindowsonly for themanufacturer
M-1 4-20mA outputadjustment
M-2 4mA calibrationfor AI3 input
M-3 20mA calibrationfor AI3 input
M-4 4mA calibrationfor AI4 input
M-5 20mA calibrationfor AI4 input
M-6 4mA calibrationfor AI5 input
M-7 20mA calibrationfor AI5 input
M-8 Lower TemperatureZero setupfor thePT100
M-9 Higher TemperatureZero setupfor thePT100
M-A TemperatureCalibration at 50�
M-B TemperatureCalibration at 84.5�
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Note: 1. Windows in Red are newtoour olderversion of �ow meter
2. Windows in blueare energyrelatedwindows
3. The termtotalizer is also called accumulator

4. How To

4.1 How to judge �f the �nstrument works properly

Enter �nto M08, �f ‘R’ �s d�splayed on the screen, the �nstrument �s work�ng properly,

If 'E' �s d�splayed, the current loop output �s over-ranged. Increas�ng the range sett�ng �n M57 w�ll make
the 'E' letter d�sappear. If you do not use current loop output, you may �gnore th�s error.

If 'Q' �s d�splayed, the frequency output �s over-ranged. Increas�ng the range sett�ng �n M69 w�ll make
the 'Q' letter d�sappear. If you do not use frequency output, you may �gnore th�s error.

If an ‘H’ flashes on that place, there could be poor s�gnal rece�ved. Please refer to the chapters on
d�agnos�s.

If 'G' �s d�splayed, the flow meter �s adjust�ng system ga�n. Th�s �s normal as far as �t does not last long
t�me.

If an ‘I’ �s d�splayed, �t means that there �s no s�gnal detected.

If 'J' �s d�splayed, there �s hardware problem. Turn off the power, then, turn on
the power aga�n. If the problem rema�ns, refer to Chapter 5 for d�agnos�s deta�ls.

4.2 How to judge the l�qu�d flow�ng d�rect�on

(1) Make sure that the �nstrument works properly
(2) Check the flow rate for the �nd�cat�on. If the d�splayed value �s POSITIVE, the d�rect�on of the flow

w�ll be from the A transducers to the B transducers; �f the d�splayed value �s NEGATIVE, the
d�rect�on w�ll be from the B transducers to the A transducers;

4.3 How to change between un�ts s ys tems

Use menu w�ndow M30 for the select�on of un�t system �n Engl�sh or Metr�c system.
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4.4 How to s e lect a requ�red flow rate un�t

Use menu w�ndow M31 to select the flow un�t f�rst and then the t�m�ng un�t.

4.5 How to us e the total�zer mult�pl�er

Use w�ndow M33 to select a proper total�zer. Make sure that the total�zer pulse �s appropr�ately
speeded. It should not be too fast and ne�ther too slow. A speed of produc�ng a pulse �n several
seconds or m�nutes �s preferable.

If the total�zer mult�pl�er �s too small, there can be a loss of accumulat�on pulse because the output
dev�ce can output only one pulse �n a measurement per�od (500m�ll�seconds)

If the total�zer mult�pl�er �s too large, the output pulse w�ll be too fewer for the dev�ces that are
connected w�th the �nstrument for a qu�cker response.

4.6 How to open or s hut the total�zers

Use M34, M35 and M36 to turn on or turn off the POS, NEG, or NET total�zer respect�vely.

4.7 How to res et the total�zers

Use M37 to reset the proper total�zer.

4.8 How to res tore the flow meter w�th default s e tups

Use M37, when the ‘select�on’ message �s d�splayed. Press the dot key f�rst and the message ‘Master
Erase’ w�ll d�splay, then press the backspace key ◄

The master erase step w�ll erase all the parameters entered by the user and setup the �nstrument w�th
default values except “�nstrument factor”and “network �dent�f�cat�on number”parameter

4.9 How to us e the damper

The damper acts as a f�lter for a stable read�ng. If ‘0’ �s entered �n w�ndow M40, that means there �s no
damp�ng. A b�gger number br�ngs a more stable effect. But b�gger damper numbers w�ll prevent the
�nstrument from act�ng qu�ckly.

Numbers 0 to 30 are commonly used for the damper value. Default value �s 10 seconds.
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4.10 How to us e the zero-cutoff funct�on
The number d�splayed �n w�ndow M41 �s called the lower flow rate cut-off value. The flow meter w�ll
replace these flow rate values that are absolutely less than the low-cutoff value w�th ‘0’. Th�s means the
flow meter w�ll avo�d any �nval�d accumulat�on when the actual flow �s below the zero-cutoff value.
Generally the default value �s 0.03m/s

The low-cutoff value does not affect the flow measurement when the actual flow �s absolutely greater
than the low-cutoff value.

4.11 How to s etup a zero po�nt

There ex�sts a ‘Zero Po�nt’ w�th certa�n �nstallat�on wh�ch means the flow meter w�ll d�splay a non-zero
value when the flow �s absolutely stopped. In th�s case, sett�ng a zero po�nt w�th the funct�on �n w�ndow
M42 w�ll br�ng a more accurate measurement result.

Make sure that there �s no l�qu�d runn�ng �ns�de the p�pe, and then run the funct�on �n w�ndow M42 by
press�ng the ENT key.

4.12 How to get a s cale factor for cal�brat�on

A scale factor �s the rat�o between the ‘actual flow rate’ and the �nd�cated value by the flow meter.
It can be determ�ned by cal�brat�on w�th standard flow cal�brat�on equ�pment. You may change the scale
factor �n menu w�ndow M45.
The scale factor can be determ�ned by cal�brat�on w�th flow cal�brat�on equ�pment.

4.13 How to us e the s ys tem locker

The system locker prov�des a means of prevent�ng �nadvertent conf�gurat�on changes or total�zer
resets.

When the system �s locked, menu w�ndow brows�ng can be done w�thout affect�ng any change, but any
mod�f�cat�ons are proh�b�ted.

The system can be locked w�thout a password or w�th a 1 to 4 d�g�t password. W�th a no-password
lock�ng, d�rectly press the ENT key �n M47

If the password �s forgotten, please contact the factory.

4.14 How to us e 4-20mA current loop output

The accuracy of the current loop output �s better than 0.1%. It can be conf�gured to d�fferent mode,
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such as 4-20mA mode, 0-20mA etc. Mode select�on can be made �n menu M55. Refer to the next
chapter for deta�ls on M55.

In order to use the 4-20mA output funct�on, you need not only select the mode to be 4-20mA �n
M55, but also set the flow rate values wh�ch correspond to the m�n�mum current (4mA) and the
max�mum current (20mA). Enter the two values �n M56 and M57.

Example A: flow rate range �s 0-500m3/h. Just enter 0 �n M56 and 500 �n M57.

Example B: flow rate range �s -500-0-1000m3/h. If flow d�rect�on �s not an �ssue for you, you may select
20-4-20mA mode �n M55. Then, enter 500 �n M56 and 1000 �n M57. If flow d�rect�on �s an �ssue, you
may select 0-4-20mA mode �n M55. Th�s means that the current loop w�ll output 0-4mA when flow rate
�s negat�ve and 4-20mA when flow rate �s pos�t�ve. Enter -500 �n M56 and 1000 �n M57.

You may need to cal�brate and test the current loop output before us�ng �t. Just go to menu M58 and do
the follow�ng:

F�rst, connect an ammeter to the current loop output.

Press MENU 5 8 , then ENT to enter �nto menu M58.

Use ▲/+ and ▼/- to d�splay "0mA", "4mA", "8mA", "16mA", "20mA" orderly,
record the correspond�ng read�ng on the ammeter. Calculate the d�fferences between the read�ngs
and the selected ones. For �nstance, when 4mA �s selected, the actual output current shown on the
ammeter �s 4.01mA. Then, the d�fference �s 0.01mA.

If the d�fferences are not w�th�n tolerance, cal�brate the current loop

The present current loop output �s d�splayed �n W�ndow M59. It changes along w�th flow rate change.

4.15 How to us e the Frequency Output

There �s a Frequency Output �n all ser�es flow meters. Th�s frequency output s�gnal, wh�ch
represents the flow rate, �s �ntended to connect w�th other �nstruments.

The Frequency Output �s totally user-conf�gurable. Generally, four parameters should be conf�gured for
the setups.

Enter the lower flow rate value �n w�ndow M68 and the h�gher flow rate value �n w�ndow M69.

Enter the frequency range �n w�ndow M67.

For example, assume that the flow rate var�es �n a range 0m3/h to 3000m3/h, and an output s�gnal �s at
a max�mum frequency of 1000Hz, the m�n�mum of 200Hz �s go�ng to be requ�red for other
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�nstrumentat�on. The user should enter 0 �n M68 and 3000 �n M69, and enter 200 and 1000 �n w�ndow
M67.

Please note that the user has to make the select�on w�th OCT setups �n w�ndow M78.

4.16 How to us e the Total�zer Puls e Output

The total�zer output w�ll produce a pulse output w�th every un�t flow of the total�zer.

The total�zer pulse output can only be real�zed by mapp�ng the pulse output to the OCT or BUZZER
hardware dev�ces.

For example, assume that the POS total�zer pulse output �s needed, and every pulse should represent
0.1cub�c meter of l�qu�d flow; the pulse output w�ll be mapped to the �nternal Buzzer, so that w�th every
0.1 cub�c meter of flow the BUZZER w�ll beep for a wh�le.

The follow�ng setups should be taken / performed:
(1) Select the un�t Cub�c Meter under w�ndow M32.
(2) Select the Mult�pl�er as ‘2. X0.1’ under w�ndow M33.
(3) Select the output opt�on ‘9. POS INT Pulse’ under w�ndow M77. (INT stands for total�zed )

4.17 How to produce an alarm s�gnal

There are 2 types of hardware alarm s�gnals that are ava�lable w�th th�s �nstrument. One �s the Buzzer,
and the other �s the OCT output.

Both for the Buzzer and OCT output the tr�gger�ng sources of the event �nclude the follow�ng:
(1) There �s no rece�v�ng s�gnal
(2) There �s poor s�gnal rece�ved.
(3) The flow meter �s not �n normal measurement modes.
(4) Reverse flow.
(5) Overflow occurs at the analogue output by 100% or more
(6) Overflow occurs at the frequency output by 120% or more.
(7) The flow rate �s out of the spec�f�ed range wh�ch �s conf�gured �n w�ndows M73 and M74 for Alarm
#1, and �n w�ndows M75 and M76 for Alarm #2.

Example A: assume we need the Buzzer to start beep�ng when the flow meter �s not ready �n normal
measurement. Sw�tch to M77, select �tem "2. Abnormal Measurement State"

Example B: assume we need the Buzzer to start beep�ng when the flow rate �s less than 300 m3/h and
greater than 1000m3/h. The follow�ng setup steps would be recommended:

(1) Enter flow rate lower l�m�t 300 �n M73 for #1 alarm,
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(2) Enter flow rate upper l�m�t 1000 �n M74 for #1 alarm,
(3) Select �tem '6. Alarm #1' �n M77.

Example C: assume we need the OCT output to act�vate when flow rate exceeds 100~500m3/h and
the relay output to act�vate when flow rate exceeds 600~1000m3/h. The follow�ng setup steps would be
recommended:

(1) Enter flow rate lower l�m�t 100 �n M73
(2) Enter flow rate upper l�m�t 500 �n M74
(3) Enter flow rate lower l�m�t 600 �n M75
(4) Enter flow rate lower l�m�t 1000 �n M76
(5) Select �tem '6. Alarm #1' �n M78
(6) Select �tem '6. Alarm #1' �n M79.

4.18 How to us e the bu�lt-�n Buzzer

The bu�lt-�n buzzer �s user-conf�gurable. It can be used as an alarm. Use M77 for setups.

4.19 How to us e the OCT output

The OCT output �s user-conf�gurable, wh�ch can be performed by select�ng the proper �nput source
such as pulse output. Use M78 for the setups.
Please make sure that the Frequency Output shares the OCT.

The OCT output shares p�ns w�th the RS-232C �nterface, and the term�nal �s at P�n 1 and 8

4.20 How to mod�fy the bu�lt-�n calendar

No mod�f�cat�on on the bu�lt-�n calendar w�ll be needed �n most cases. The calendar runs on
�ns�gn�f�cant amount of power supply. Mod�f�cat�on w�ll be requ�red only �n such cases as when the
battery �s totally consumed, or when the chang�ng of the battery takes a long t�me.

Press the ENT key under M60 for Mod�f�cat�on. Use the dot key to sk�p over these d�g�ts that need no
mod�f�cat�on.

4.21 How to v�ew the Date Total�zers

Use M82 to v�ew the date total�zers that are compr�sed of a da�ly total�zer, a monthly total�zer and a
yearly total�zer.
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4.22 How to us e the Work�ng T�mer

Use the work�ng t�mer to check the t�me that has passed w�th a certa�n k�nd of operat�on. For example,
use �t as a t�mer to show how long a fully-charged battery w�ll last.

Under M72, press ENT key and then select YES to reset the t�mer.

4.23 How to us e the manual total�zer

Use M38 for the manual total�zer. Press ENT key to start and stop the total�zer.

4.24 How to know how long the battery w�ll las t
Use M07 to check how long the battery w�ll last. Also please refer to §.2.1

4.25 How to check the ESN and other m�nor deta�ls

Every set of the meter ut�l�zes a un�que ESN to �dent�fy the meter. The ESN �s an
8-d�g�t number that prov�des the �nformat�on of vers�on and manufactur�ng date.

The user can also employ the ESN for �nstrumentat�on management.

The ESN �s d�splayed �n w�ndow M61.

Other deta�ls about the �nstrument are the total work�ng hours d�splayed �n w�ndow M+1, and the total
power-on t�mes d�splayed �n w�ndow M+4.

4.26 How to us e the data logger for s cheduled output

Use menuwindow51 to setupthetimeof scheduledoutput,includingstart time, time interval and
howmany times of output.Then usemenuwindow50 to turnon data logger and select the items
youwanttooutput.

4.27 How to output analogue voltage s�gnal

Parallel a 250 resistance to the terminal of the Current loop output(No.21, 22), thenyou can
changethe4-20mA outputto analoguevoltageoutput.
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4.28 How to adjus t the LCD d�splay

You may usemenuwindow70 to setuptheLCD display backlight andmenuwindow71to adjust
contrastit.

4.29 How to us e RS232/RS485?

Use menuwindow62 to set upRS232/RS485. All thedevices connectedwith �ow metershould
havematchedserial configuration.
The following parameterscan be configured: Baud rate (300 to 19200 bps), parity, data bits
(always is 8), stopbits (1).

4.30 How to us e automat�c amend�ng funct�on for offl�ne

compensat�on
Use menuwindow 83 turn on or turn o� this function. When the function is enabled, the �ow
meterwill estimatethe average�ow uncounted(or ‘ lost’ ) during the o�ine session and add the
result to thetotalizer.
This function is not recommended.The user should manage to avoid the o�ine time to keep
precisionof themeasurementresult.

4.31 How to us e batch controller

Pleasedo thefollowing touse thebatchcontroller:
1) Go tomenuwindow80 to select thetrig signal.
2) Go tomenuwindow78 (OCT output)or 79 (relay output),select “8 Batch Control” .
3) Use menuwindow81 to set the�ow batchvalue (dose).

4.32 How to adjus t the analogue output

We haveadjustedevery set of meterbeforedelivery. Unless you find thecurrentindicatedin menu
58 is di�erentwith theactualcurrentoutput,pleasedonotdo this operation.
Press keys MENU ▼/- 0 , use the password”4213068” to enter thewindow. Notice: the
windowwill close after powero� andthepasswordwill becomeinvalid then.
Press keys MENU ▼/- 1 , to adjust the 4mA current output: use precision ammeter to
measurethe outputcurrent, at the same time, use ▲/+ ▼/- to adjust the digital on the �ow
meteruntil theammeterindicate4.00. Then press ENT to enterthewindowof adjustingthe20mA
output.
When finished adjusting, you have to use menu window 26 to store the result into the �ash
memory,so thatit will be solidified andwill notbe lost eventhereservebatteryremoved.
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4.33 How to sol�d�fy the parameters

There are threekinds of parametersfor thenewgenerationTUF/TUC-2000:
1) Current parameters,theparametersare storedin theRAM. They will be lost whenone cut the
poweror removethereservebattery.
2) Solidified parameters, you may use menu window 26 to store the parameters in the Flash
memory and they will not be lost even power o�. This menuwindow is also a switch for the
parametersin �ash memory to be loadedwhenpower is turnedon. The default optionis that the
parameterswill be loaded.So if theparametersare very stable,youmay needthis option.
3) User frequently-usedparameters,you canusemenuwindow27 to storeor restorefrom the
internalFlash memory,as manyas 9 di�erentpipeparameterconfigurations.

4.34 How to enter the parameters of us er-type-trans ducer

If a user-type-transduceris selectedin menuwindow23, you needproceedtoenteradditional4
user-type-wedgeparametersthatdescribetheuser transducers.
If thePI-type transduceris selected,you needenteradditional4 PI-type transducerparametersthat
describethePI-type transducers.

4.35 How to us e the c�rcular d�splay funct�on

When enteringmenuwindow95, thecircular display functionwill bestartedautomatically.The
following windowswill bedisplayedoneby one, eachwindowwill stay for 8 seconds:
M95>>M00>>M01>>M02>>M02>>
M03>>M04>>M05>>M06>>M07>>M08>>M90>>M91>>M92>>M93>> M94>>M95. This
functionallows theuser to visit all theimportantinformationwithoutanymanualaction.
To stopthis function,simply pressa key. Or switch to a windowotherthanM95.

4.36 How to enter �nto the l�near�ty correct�ng? How to enter �nto the

data?

When the product leaved the factory, the funct�on �s closed.

The menu can real�ze almost 12 parts l�near�ty correct�ng. The user can choose from two po�nts to
twelve po�nts to execute the l�near�ty correct�ng accord�ng to user actual cond�t�on.

In order to expla�n the usage method of the menu, we suppose that we get the follow�ng table data
through cal�brat�on the meter.

Reference standard
equ�pment flow (m3/h)

Instrumented show
flow (m3/h)

Correct�on coeff�c�ent
(standard / show value)

1.02 0.0998 1.02
5.11 5.505 0.93

10.34 10.85 0.95
20.45 19.78 1.03
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50.56 51.23 0.99

In order to rev�sed the flow exceed the scope of the above table, w�thout mutat�ons of correct�on factor,
we add two po�nts on the bas�s of the above f�ve po�nts, (0 m3/h, 1.0) and (100000 m3/h, 1.0). (0 m3/h,
1.0) �s called the m�n�mum flow of the amendment po�nt, th�s set of data �s used to fac�l�tate to
generated a appropr�ate correct�on factor when Instrumented show flow under 1.02 m3/h. (100000 m3/h,
1.0) �s called the max�mum flow of the amendment po�nt, th�s set of data �s used to fac�l�tate to
generated a appropr�ate correct�on factor when Instrumented show flow above 50.56 m3/h. So that we
get the follow�ng data sets from small to large.

( 0 , 1 )
( 0.0998 , 1.02 )
( 5.505 , 0.93 )
( 10.85 , 0.95 )
( 19.78 , 1.03 )
( 51.23 , 0.99 )
( 100000 , 1. )

The total �s seven sets of data. The next step �s to put seven sets of data entered �nto the Instrument.
Pay attent�on to the �nput order �n accordance w�th from small to large.

To enter the menu M48, then �nput the data set number “7”, to be followed �n the above seven sets of
data, we rev�sed the setup of a mult�-segment l�near�ty correct�ng.

If you need to cancel l�near�ty correct�ng, s�mply enter “0” �n the menu M48.

Decomm�ss�oned l�near�ty correct�ng, you just need to enter �n the menu M48 data po�nts (�n th�s case,
�s “7”).

Noted: before the cal�brat�on of the �nstrument, you must f�rst close the l�near�ty correct�ng funct�on. If
under the cond�t�on that the l�near�ty correct�ng funct�on has not closed, the cal�brat�on data sets ar�s�ng
from the amendment must be deal�ng w�th the reverse curve of the data follow�ng the or�g�nal
amendment, then �nput to the Instrument. Reverse amendment �s very compl�cated, and should be
avo�ded.

4.37 How to s ave / res tore frequently-us ed p�pe parameters

You can usemenuwindow27 to storeor restorefrom theinternalFlash memory,as manyas 9
di�erentpipeparameterconfigurations.
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5. Troubleshooting

5.1 Power-on Error D�splays and Counter-Meas ures
The CAM-3000SW ultrason�c flow meter prov�des an automat�c power-on d�agnos�s for the hardware
problems. When any message (w�th the power on) �n the follow�ng table d�splays, counter-measures
should be taken.

Error message Causes Counter-measures
ROM Test�ng Error
Segment Test Error

Problem w�th the
software

(1)Power on aga�n
(2)Contact w�th factory

Stored Data Error
The parameters
entered by the user
lose �ntegrat�on.

When th�s message d�splays, the
user should press ENT key, and all
the conf�gurat�on w�ll be restored to
the default state.

T�mer Slow Error
T�mer Fast Error

Problem w�th the
t�mer-keeper or the
crystal osc�llator.

(1)Power on aga�n
(2)Contact w�th factory

Date T�me Error
Number errors w�th
the calendar

In�t�al�ze the calendar by menu
w�ndow M61

Reboot repet�t�vely Hardware problems Contact the factory

5.2 Error Code and Counter-Meas ures
The CAM-3000SW ultrason�c flow meter w�ll show Error Code �n the lower r�ght corner w�th a s�ngle
letter l�ke I, R etc. on menu w�ndows M00, M01, M02, M03, M90 and M08. When any abnormal Error
Code shows, counter-measures should be taken.

Error
code

Correspondent Message
d�splayed on M08

Causes Counter-measures

R System Normal No error

I Detect No S�gnal

(1)No S�gnals detected
(2)Transducers �nstalled
�mproperly
(3)Too much foul�ng
(4)P�pe l�ners are too th�ck.
(5)Transducer cords are not
properly connected

(1)Relocate
measur�ng locat�on
(2)Clean the spot
(3)Check the cords

J Hardware Error Hardware problem Contact the factory

H PoorS�g Detected

(1)Poor s�gnal detected
(2)Transducers �nstalled
�mproperly
(3)Too much foul�ng
(4)The p�pe l�ners are too th�ck.

(1)Relocate
measur�ng place
(2)Clean the spot
(3)Check the cords
(4)Check the
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(5)Problem w�th transducers
cords

coupler

Q Frequ Output Over
The actual frequency for the
Frequency Output �s out of the
range set by the user

Check the value
entered at M66,
M67,M68 and M69,
and try to enter a
larger value on M69

F

System RAM Error
Date T�me Error
CPU or IRQ Error
ROM Par�ty Error

(1) Temporary problems w�th
RAM, RTC

(2) Permanent problems w�th
hardware

(1) power on aga�n

(2) contact factory

G Adjust�ng Ga�n

Instrument �s �n the progress of
adjust�ng the ga�n for the s�gnal,
and the number �nd�cates the
progress�ve steps

K Empty p�pe
No l�qu�d �ns�de p�pe
Setup error on M29

Relocate where the
p�pe �s full of l�qu�d
Enter 0 on M29

5.3 Other Problems and Solut�ons

1. When the actual flow �ns�de the p�pe �s not standst�ll, but the �nstrument d�splays 0.0000 for the flow
rate, and ‘R’ d�splay�ng s�gnal strength and the s�gnal qual�ty Q (value) has a sat�sfactory value?
The problems are l�kely caused by the user who has used the ‘Set Zero’ funct�on on th�s non-standst�ll
flow�ng p�pe. To solve th�s problem, use the ‘Reset Zero’ funct�on on menu w�ndow M43.

2. The d�splayed flow rate �s much lower or much h�gher than the actual flow rate �n the p�pe under
normal work�ng cond�t�ons.
(1) There �s probably an offset value wrongly entered by the user �n M44. Enter ‘0’ �n M44.
(2) Problem w�th transducer �nstallat�on.
(3) There �s a ‘Zero Po�nt’. Try to ‘zero’ the �nstrument by us�ng M42 and make sure that the flow �ns�de
the p�pe should be standst�ll.


