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1. Introduction

1.1 Preface

Welcome to use new generation transit-time ultrasonic flow meter, please read the user manual
carefully before using. The wall-mount ultrasonic flow meter is designed to be installed in a fixed
location for long-term flow measurement.

1.2 Features

@ Linearity: 0.5%, Repeatability: 0.2%, Accuracy:+1%

€ Easy to operate.

€ Several type transducers for selection, measuring pipe size is from DN15mm to DN6000mm
€ Adopt low voltage, multi-pulse technology to improve accuracy, useful life and reliability.

€ Powerful Recording Function, record the totalizer data of the last 64 days/64 monthes/5 years.

1.3 Flow measurement principle

The CAM-3000SW ultrasonic flow meter is designed to measure the fluid velocity of liquid within a
closed conduit. The transducers are a non-contacting, clamp-on type, which will provide benefits of
non-fouling operation and easy installation.

The CAM-3000SW transit-time flow meter utilizes two transducers that function as both ultrasonic
transmitters and receivers. The transducers are clamped on the outside of a closed pipe at a specific
distance from each other. The transducers can be mounted in V-method where the sound transverses
the pipe twice, or W-method where the sound transverses the pipe four times, or in Z-method where
the transducers are mounted on opposite sides of the pipe and the sound crosses the pipe once. This
selection of the mounting method depends on pipe and liquid characteristics. The flow meter operates
by alternately transmitting and receiving a frequency modulated burst of sound energy between the two
transducers and measuring the transit time that it takes for sound to travel between the two transducers.
The difference in the transit time measured is directly and exactly related to the velocity of the liquid in
the pipe, show as follows:
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Where

0 is the include angle to the flow direction

M is the travel times of the ultrasonic beam

D is the pipe diameter

Tup is the time for the beam from upstream transducer to the downstream one
Tdown is the time for the beam from downstream transducer to the upstream one
AT=Tup —Tdown

1.4 Optional transducer

€ TS-1 clamp-on type transducer, pipe size from DN15-100mm

€ TM-1 clamp-on type transducer, pipe size from DN50-1000mm
€ TL-1 clamp-on type transducer, pipe size from DN300-6000mm
€ HTS-1 clamp-on type transducer, pipe size from DN15-100mm
¢ HTM-1 clamp-on type transducer, pipe size from DN50-1000mm

1.5 Typical application

The wall-mounting flow meter can be applied to a wide range of pipe flow measurements. Applicable
liquids include pure liquids as well as liquid with small quantity of tiny particles.

Examples are:

% Water (hot water, chilled water, city water, sea water, waste water, etc.);

% Sewage with small particle content;

% Oil (crude oil, lubricating oil, diesel oil, fuel oil, etc.);
% Chemicals (alcohol, acids, etc.);

% Plant effluent;

% Beverage, liquid food;

% Ultra-pure liquids;

% Solvents and other liquids

1.6 Product Identification

Each set of the flow meter has a unique product identification number or ESN (electronic  serial
number) written into the software that can only be modified with a special tool by the
manufacturer. In case of any hardware failure, please provide this number which is located on menu
window M61 when contacting the manufacturer.
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1.7 Specifications

Items Specifications
Accuracy Better than £1%
Repeatability | Better than 0.2%
Principle Transit-time measuring principle
Measur.ement 500ms
Period
Main unit Display LCD with backlight, display accumulated flow/heat, instantaneous
flow/heat, velocity, time etc.
Analogue output: 4-20mA or 0-20mA current output. Impedance OX
1kQ. Accuracy 0.1%.
Output OCT output: Frequency signal (1~9999HZ)
Relay output: over 20 source signal (no signal, reverse flow etc.)
RS485 serial port
Input Three analogue input
Three-wire PT100 resistor input (optional)
Automatically record the totaliser data of the last 64 days / 64
months / 5 years;

Other functions The power-on time and corresponding flow rate of the_last 64 powe
on and off events. Allow manual or automatic flow losg
compensation
The instrument working status of the last 64 days

. Steel, stainless steel, cast iron, cement pipe, copper, PVC
material . . .
aluminum, FRP etc. Liner is allowed
pipe Size 15-6000mm
Straight pipe In the upstreanll it must be beyond 10D, in the downstream it mus
section be beyond 5D, in the upstream the Ieng?h ml_jst be beyond 30D fron
the access of the pump. (D stands for pipe diameter)
Water, sea water, industrial sewage, acid & alkali liquid, alcohol
Types beer, all kinds of oils which can transmit ultrasonic single uniform
Liquid liquid
Temperature | Standard: -30°C - 90°C [ High-temperature ] -30°C - 160°C
Turbidity Less than 10000ppm, with a little bubble
Flow Direction | Bi-directional measuring, net flow/heat measuring
Main Unit: -30°C - 80°C
Temperature Transducer: -40 I -110 0 , Temperature transducer: select on
Environment enquiry
. Main Unit: 85% RH
Humidity - -
Transducer: water-immersible, water depth less than 3m
Twisted Pair Line, standard length of 20m, can be extended to 500m (no
Cable recommended); Contact the manufacturer for longer cable requirement.
RS-485 interface, transmission distance up to 1000m
Power Supply| AC220V or DC24V
Power_ Less than 1.5W
Consumption
Protocols MODBUS, M-BUS, Fuji extended protocol and other factory protocol
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2. Installation and Measurement

2.1 Wiring diagram
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2.2 Keypad

The keypad for the operation of the flow meter is as
shown by the right picture.

Keys @ - @ and I:l are keys to enter numbers
Key is the going UP key, when the user wants to go to the
upper menu window. It also works as the ‘“4+” key when entering

numbers
Key is the going DOWN key, when the user wants to gc

down-sided menu window. It also works as the ‘“” key wher
entering numbers.
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Key E is backspace key, when the user wants go left or wants backspace the left character that is
located to the left of the cursor.

Key IEI‘I is the ENTER key for any inputting or selections.

Key @ is the key for the direct menu window jump over. Whenever the user wants to proceed to a
certain menu window, the user can press this key followed by 2-digit numbers.

The I@l key is shortened as the ‘M’ key afterward when referring to the menu windows.

The key is for the power on.
The key is for the power off.

2.3 Menu Windows

The user interface of this flow meter comprises about 100 different menu windows that are numbered
by M00, M01, M02 ... M99.

There are 2 methods to enter certain menu window:

1. Direct going/entering. The user can press the I@l key followed by two-digit number keys. For
example, the menu window M11 is for the entering of pipe outer diameter. The display will go to the
M11 menu window after the user presses @ E |I| .

2. Pressing and keys. Each time of the key pressing will proceed to the
lower-numbered menu window. For example, if the current window is on M12, the display will go to the
number M11 window after pressing the key.

There are three different types of menu windows:

1.  Menu windows for number entering, like M11 for the entering of pipe outer diameter.

2. Menu windows for option selection/selecting options, like M14 for the selection of pipe materials.
3. Displaying windows only, like M0O to display Velocity, Flow Rate etc.

For number entering windows, the user can directly press the starting digit key when the user is going
to modify the value. For example, when the current window is on M11, and the user is going to enter
219.2345 as the pipe outer diameter, the user can get the numbers entered by pressing the following

serial keys: [2] [1][9][.][2][3][4][5]ENT]

For the option selection windows, the user should first press the ENT key to a selection modification
mode and then select the relevant options by pressing the and keys or the digit keys to select
the option with a number antecedent to the option. In the end, the key must be pressed to make
the selection. For example, with menu window M14 for the selection of pipe material selection, (the
@ IIl E should be pressed first to enter this menu window if the current menu window is on a
different window. The pipe material is stainless steel which has a number ‘“1” antecedent to “stainless
steel” on the display, the user should first press the ENT key to enter into a selection modification mode,
then either make the selection by pressing the and keys to make the cursor on the line that
displays ‘1. Stainless Steel”, or make the selection by pressing the |I| key directly.

Generally, the key must be pressed to enter a modification mode. If the ‘Locked M47 Open’

8
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message is indicated on the lowest line of the LCD display, it means the modification operations is
locked out. In such cases, the user should go to M47 to have the instrument unlocked first before any
further modification can be made.

2.4 Steps to Configure the Parameters

The following parameters need to be configured for a proper measurement:

(1) Pipe outer diameter

(2) Pipe wall thickness

(3) Pipe materials (for non-standard pipe materials*, the sound speed for the material must be
configured too)
*Standard pipe materials and standard liquids refer to those with the sound parameters that have
already been programmed into software of the flow meter, therefore there is no need to configure
them

(4) Liner material and its sound speed and thickness, if there is any liner.

(5) Liquid type (for non-standard liquids, the sound speed of the liquid is also needed)

(6) Transducer type adapted to the flow meter. Generally the Standard M1 clamp-on transducers will
be the selected option.

(7) Transducer mounting methods (the V-method or Z-method is the common option)

(8) Check up the Space displayed on M25 and install the transducers accordingly.

(9) Store the parameter setup

For standard pipe materials and standard liquids, the following detailed step-by-step setup is

recommended.

(1) Press keys MENU| | 1 | | 1 ] to enter M11 window to input the digits for the pipe outer diameter,
and then press key.

(2) Press key to enter M12 window to input the digits for the pipe outer diameter and then press
key.

(3) Press key to enter M14 window, and press key to enter the option selection mode. Use
keys and to scroll up and down to the intended pipe material, and then press key.

(4) Press key to enter M16 window, press key to enter the option selection mode, use
keys and to scroll up and down to the liner material, and then press m key. Select ‘No
Liner”, if there is no liner.

(5) Press key to enter M18 window, press m key to enter the liner thickness and then press
key (if there is liner)

(6) Press key to enter M20 window, press m key to enter the option selection mode, use keys
and to scroll up and down to the proper liquid, and then press key.

(7) Press key to enter M23 window, press m key to enter the option selection mode, use keys
and to scroll up and down to the proper transducer type, and then press key.

(8) Press key to enter M24 window, press m key to enter the option selection mode, use keys
and to scroll up and down to the proper transducer mounting method, and then press
key.

(9) Press key to enter M25 window and check up the installation space.

(10) Press [@ [Z| [E to store the parameter setup (refer to M26)

9



“tork-

valve & automation

UFM2012-C User Manual

(11) Press MENU]| | 9 | [ 0 | to check up signal strength and quality, the bigger of the value the better.
Generally the signal strength should be better than 60.0, and signal quality should be better than 50.0.
(12) Press @ @ |I| to check up time ratio, the ratio value should be in the range of 100+ 3%
(13) Press @ II| to check up the working status, ‘R” means work well

(14) Press @ |I| |I| to check up the measuring data.

Note: 1. For heat measurement, please connect PT100 which installed in water supply and water back
pipe to T1, TX1, T2, TX2, GND terminal.

2. After setting parameter, remember to store parameter in MENU 26, to avoid parameter lose
after turn off.

2.5 Transducers Mounting Allocation

The first step in the installation process is the selection of an optimum location in order to obtain a more
accurate measurement. For this to be completed effectively, a basic knowledge about the piping and its
plumbing system would be advisable.

An optimum location would be defined as a straight pipe length full of liquid that is to be measured. The
piping can be in vertical or horizontal position. The following table shows

.. ) ) Upst ream Downst r eam
Piping Configuration Dimension | Dimension
and . Lu|? Ldr_l
Transducer POSItIOﬂ x Diameters x Diameters
L up | Ldn
—— E@]K@E 1OD 5D
| L up | Ldn |
T e 10D 5D
L up | Ldn
I
L up | Ldn
= @ﬁfﬁ 12D 5D
E L up | Ldn
= 20D 5D
[
L up | Ldn
@ — | 20D 5D
L up | Ldn
< % —= i 30D 5D
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Examples of optimum locations.

Principles to selection of an optimum location

(1) Install the transducers on a longer length of the straight pipe. The longer the better, and make sure
that the pipe is completely full of liquid.

(2) Make sure that the temperature on the location does not exceed the range for the transducers.
Generally speaking, the closer to the room temperature, the better.

(3) Take the pipe fouling into consideration. Select a straight length of a relatively newer pipe. If the
condition is not satisfying, consider the fouling thickness as part of the liner for a better resuilt.

(4) Some pipes have a kind of plastic liner, and between the outer pipe and the liner there may be a
certain thickness difference that will prevent the ultrasonic waves from direct traveling. Such conditions
will make the measurement very difficult. Whenever possible, try to avoid this kind of pipes. If impossible,
try our plug-in transducers that are installed permanently on the pipe by drilling holes on the pipe while
liquid is running inside.

2.6 Transducers Installation

The transducers used by the UFM2012 series ultrasonic flow meter are made of piezoelectric crystals
both for transmitting and receiving ultrasonic signals through the wall of liquid piping system. The
measurement is realized by measuring the traveling time difference of the ultrasonic signals. Since the
difference is very small, the spacing and the alignment of the transducers are critical factors to the
accuracy of the measurement and the performance of the system. Meticulous care should be taken for
the installation of the transducers.

Steps to the installation of the transducers

(1) Locate an optimum position where the straight pipe length is sufficient, and where pipes are in a
favorable condition, e.g., newer pipes with no rust and ease of operation.

(2) Clean any dust and rust. For a better result, polishing the pipe with a sander is strongly
recommended.

(3) Apply adequate coupler to the spot where the transducers are to be installed and leave no gap
between the pipe surface and the transducers.

Extra care should be taken to avoid any sand or dust particles left between the pipe outer surface and
the transducers.

To avoid gas bubbles inside the upper part of the pipe, the transducers should be installed horizontally
by the side of the pipe.

1
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2.6.1 Wiring diagram of transducer

- +
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2.6.2 Transducers Spacing

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

2.6.3 V-method Installation

V-method installation is the most widely mode for daily measurement with pipe inner diameters ranging
from 15 mm to 200 mm. It is also called reflective mode.

12
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Upstream Transducer r Downsiream Transducer
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Transducers Spacing 1

2.6.4 Z-method Installation

Z-methodis commonlyusedwhenthe pipe diameteris above200mm.

k— Upstream Transducer

L Downstream Transducer

2.6.5 W-method Installation

W-method is usually used on pipes with a diameter from 15mm to 50mm.

13
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2.6.6 N-method Installation

Rarely used method.

2.7 Installation Checkup

Through the checkup of the installation, one can: check the receiving signal strength, the signal quality
Q value, the traveling time difference of the signals, the estimated liquid speed, the measured traveling
time of the signals and the calculated traveling time ratio. Therefore, optimum measurement result and
longer running time of the instrument can be achieved.

2.7.1 Signal Strength

Signal strength indicates the amplitude of receiving ultrasonic signals by a 3-digit number. [00.0] means
there is no signal detected and [99.9] refers to the maximum signal strength that can be received.

Although the instrument works well if the signal strength ranges from 50.0 to 99.9, stronger signal

strength should be pursued, because a stronger signal means a better result. The following methods

are recommended to obtain stronger signals:

(1) Relocate a more favorable location, if the current location is not good enough for a stable and
reliable flow reading, or if the signal strength is lower than 60.0.

(2) Try to polish the outer surface of the pipe, and apply more coupler to increase the signal strength.

(3) Adjust the transducers both vertically and horizontally while checking the varying signal strength,
stop at the highest position, and then check the transducers spacing to make sure the transducers
spacing is the same as what the M25 shows.

14
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2.7.2 Signal quality

Signal quality is indicated as the Q value in the instrument. A higher Q value would mean a higher
Signal and Noise Ratio (short for SNR), and accordingly a higher degree of accuracy would be
achieved. Under normal pipe condition, the Q value is in the range 60.0-90.0, the higher the better.

Causes for a lower Q value could be:

(1) Interference of other instruments and devices such as a powerful transverter working nearby. Try to
relocate the flow meter to a new place where the interference can be reduced.

(2) Bad sonic coupling for the transducers with the pipe. Try to apply more coupler or clean the surface,
etc.

(3) Pipes are difficult to be measured. Relocation is recommended.

2.7.3 Time Ratio betweenthe Measured Total Transit Time and the Calculated

Time

This ratio would be used to check the transducer installation. If the pipe parameters are entered

correctly and the transducers are installed properly, the value for this ratio should be in the range of

1003. If this range is exceeded, the user should check:

(1) If the pipe parameters are correctly entered.

(2) If the actual spacing of the transducers is right and the same as what the window M25 shows.

(3) If the transducers are installed properly in the right directions.

(4) If the mounting location is good and if the pipe has changed shape or if there is too much fouling
inside the pipes

(5) Other poor condition

3. Menu Window Details

3.1 Menu Windows Arrangement

MO00~M09 windows for the display of the flow rate, velocity, date time, totalizers, battery voltage and
estimated working hours for the battery.

M10~M29 windows for entering the pipe parameter.

M30~M38 windows for flow rate unit selections and totalizer unit selections.

M40~M49 windows for response time, zeroing, calibration and modification password setup.

M50~M53 windows for the built-in logger

15
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M60-M78 windows for time-keeper initialization, version and ESN information viewing and alarms.

M382 window for viewing date totalizer.

M90~M94 are diagnostic windows for a more accurate measurement.

M97~M99 are not windows but commands for the outputting of display copying and pipe parameter
setups.

M+0~M+8 are windows for some additional functions, including a scientific calculator, viewer on
records such as total working hours, turn-on and turn-off times, dates and times when the
flow meter has been turned on or tumed off.

Other menu windows such as M88 have no functions, or functions were cancelled because they are

not applied to this version of the software.

The major reason why the menuwindows are arrangedin this way is that the software programmerhopesthat
themenuwindow arrangementfor this version can be compatibility with the previousversions of theflow meter
software. This will make it easier for theformer version users with this flow meterseries.

3.2 Menu Window Details

Menu .
window No. Function
Display flow rateandNET totalizer
MO0 If thenettotalizeris turnedoff, thenettotalizervalue shownon thescreenis thevalue

prior toits turnoff
Select all totalizerunitin menuM31

MO1 Display flow rate, velocity

Display datetimeandPOS(positive) totalizer

M02 If the positive totalizeris turnedoff, the positive totalizervalue shownon thescreenis the
value prior toits turn off

Display flow rateand NEG(negative) totalizer

Mo3 If thenegativetotalizeris turnedoff, thenegativetotalizer value shownon thescreenis the
value prior toiits turn off

MO04 Display dateandtime, flow rate. The dateandtime settingmethodis foundin MENU60

MO05 Display energyrate(instantaneou€aloric)and total energy(Caloric)

MO06 Display temperaturesjnlet T1, outletT2

MO7 Display analoginputs, Al3/Al4, currentvalue andits corresponding temperatureor
pressureor liquid level value

Display all thedetailederror codes

M08 Display working conditionand systemerror codes.’R’ standsfor normal; othersrefer to
Chapter5 for details.

M09 Display todays total NET flow

Window for enteringthe outerperimeterof thepipe

M10 If pipeouterdiameteris known, skip this menuandgo to Menu 11toentertheouter
diameter

M11 Window for enteringthe outerdiameterof the pipe.Valid range:0to 18000mm.
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Note: you just needto entereithertheouterdiameterin M11 or the peripheralin M10

M12

Window for enteringpipewall thickness
You may skip themenuandenterinner diameterin M13 instead.

M13

Window for enteringtheinner diameterof the pipe

If pipeouterdiameterandwall thicknessare entercorrectly, theinner diameterwill be
calculatedautomatically, thus no needto changeanythingin thewindow

M14

Window for selectingpipe material
Standardpipe materials (no needto entermaterial soundspeed) include:

(0) carbonsteel (1) stainlesssteel (2) castiron  (3) ductileiron  (4) copper
(5) PVC (6) aluminum (7) asbestos  (8) fiberglass

(9) other(needto entermaterial soundspeedin M15)

M15

Window for enteringthe pipe material speed,only for non-standardoipe materials

M16

Window for selectingtheliner material, select nonefor pipeswithoutany liner.
Standardliner materials(noneedto entertheliner soundspeed)include:

(1) Tar Epoxy (2) Rubber (3) Mortar  (4) Polypropylene (5) Polystryol
(6)Polystyrene (7) Polyester (8) Polyethylene (9) Ebonite (10) Teflon

(11) Other (needto enterliner soundspeedin M17)

M17

Window for enteringthe non-standardiner material speed.

M18

Window for enteringtheliner thickness, if thereis a liner

M19

Window for enteringthe ABS thicknessof theinside wall of thepipe

M20

Window for selectingfluid type

For standardliquids(no needto enterfluid soundspeed)include:
0) Water (1) Sea Water (2) Kerosene

3) Gasoline (4) Fuel oil (5) Crude Oil

6) Propaneat-45C (7) Butaneat0C

8)Other liquids(needto entersoundspeedin M21 andviscosity in M22)  (9) Diesel Qil
(10)Caster QOil (11)PeanutOil  (12) #90 Gasoline (13) #93 Gasoline (14)
Alcohol (15) Hot waterat 125C

(
(
(
(

M21

Window for enteringthe soundspeedof non- standardliquid, usedonly whenoptionitem
8 '‘Other is selectedin M20

M22

Window for enteringtheviscosity of thenon-standardiquids, usedonly whenoptionitem
8 'Other is selectedin M20

M23

Window for selectingtransducertype, There are 22 typesas following
StandardM (The middlesize)

Insertion Type C

StandardS

User Type

StandardB

Insertion Type B(45)

StandradL (The large size transducers)

JH-Polysonics

Standard-HS  (small size transducerfor Handheldflow meter)

©® NOoO U WN = O
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9. Standard-HM (middle size transducerfor Handheldflow meter)
10. Standard-M1 (middlesize transducer#1)

11. Standard-S1  (small size transduceri#1)

12. Standard-L1 (large size transduceri#1)

13. Pl-Type
14. FS410 (middle size transducerfor FUJI flow meter)
15. FS510 (large size transducerfor FUJI flow 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-transducers selected,you needenteradditional4 user-type-wedge
parametersthatdescribetheuser transducers.

If thePl-type transduceris selected,you needenteradditional4 Pl-type transducer
parametersthatdescribethePl-type transducers

M24

Window for selectingthetransducermountingmethods
Four methodscan be selected:
(0) V-method (1) Z-method (2) N-method (3) W-method

M25

Display thetransducermountingspacingor distance

M26

(1) A switch for the parametersin flash memorywill beloadedwhenpoweris turnedon.
The defaultoptionis thatthe parameterswill beloaded.If this switchis notturnedon,
thesystemwill try to use the parametersin thesystem RAM, if theseparametersare
ok, otherwisethesystemwill loadthe parametersin flash memory

(2) Functionto storethecurrentparametersinto theflash memory, so thattheseparameters
will be solidified andwill beloadedas thedefaultparametersevery time whenpower
is turnedon.

M27

Entry to storeto or restorefrom theinternal Flash memory, as many as 9 different pipe
parameterconfigurations

To save or load thecurrentsetupparameter,use thegoingup or goingdownkeys to
changetheaddressnumber,press'ENT ’ key, and use goingdownor goingup keys to
selectto save to or load from thememory.

M28

Entry to determinewhetheror notto hold (or to keep) thelast goodvalue whenpoorsignal
conditionoccurs. YES is thedefaultsetup.

M29

Entry to setupemptysignal threshold.When thesignal is less thanthis threshold,thepipe
is regardedas emptypipe, andtheflow meterwill nottotalizeflow.

This is basedon thefact that,for mostoccasions, whenpipeis empty, thetransducer
wouldstill receive signal, just smaller thannormal, As a result, The flow meterwould
show normal operation,which is notcorrect.

Make sure thattheenteredvalue mustbeless thanthenormalsignal strength.

When muchnoisy signals are received, to make sure theflow meterwill notincorrectly
totalizeflow, thereis alsoa‘Q’ thresholdshouldbe enteredin M.5

M30

Window for selectingunit system. The conversionEnglish to Metric or vice versa will not
affect theunit for totalizers.

M31

Window for selectingflow rate unit system.
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Flow ratecan bein

0. Cubic meter shortfor (m3)
1. Liter {)

2. USA gallon (gal)
3. Imperial Gallon (igh)
4. Million USA gallon (mgl)
5. Cubic feet (cf)
6. USA liquid barrel (bal)
7. Oil barrel (ob)

The flow unitin termsof time can be perday, per hour, per minuteor persecond.So there
are 32 differentflow rate unitsin totalfor selection.

M32 Window for selectingthetotalizers unit. Available unitsare thesameas thosein M31

M33 Window for settingthetotalizer multiplying factor
The multiplying factor rangesfrom 0.001 to 10000. Factory defaultis 1

M34 Turn on or turn off theNET totalizer

M35 Turn on or turn off thePOS (positive) totalizer

M36 Turn on or turn off the NEG(negative) totalizer
(1) Totalizer reset

M37 (2) Restore thefactory defaultsettingsparameters.Press thedotkey followed by the
backspacekey. Attention, It is recommendedo make noteon the parametersbeforedoing
therestoration

M38 Manual totalizer usedfor easier calibration.Press a key to startand pressa key to stopthe
manualtotalizer.
Interface Languageselection.

M39 The selectioncould also be changedautomaticallyby the system, if English LCD display
is usedas thedisplay device.
Setupfor local segmentalLCD display. Enter 0 or 1 for thenon-auto-scanmode;Enter

M3. 2~39for theauto-scanmode.In theauto-scanmodethedisplay will automaticallyscan
displaying from 00 to theenterednumberof thelocal segmentalLCD display.

M40 Flow rate damperfor a stablevalue. The dampingparameterrangesform 0 to 999 seconds.
0 meansthereis no damping.Factory defaultis 10 seconds

M41 Low flow rate (or zero flow rate) cut-off to avoid invalid accumulation.

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

M43 Clear thezero pointvalue, andrestorethesolidified zero pointvalue.

M44 Set up a flow bias. Generally this value shouldbe 0.
Flow ratescale factor. The defaultvalueis “1'.

M45 . . .

Keep thisvalueas‘1’, whenno calibrationhas beenmade.
Networks addressidentificationnumber.Any integercan be enteredexcept13(0DH,

M46 carriagereturn), 10 (OAH, line feeding),42 (2AH), 38, 65535.
Every setof theinstrumentin a networkenvironmentshouldhave a uniquelDN. Please
refer to thechapterfor communication.
System locker to avoid modificationof the system parameters.

M47

If passwordis forgotten,you could senda command'LOCKO ’ to theserial inputto unlock.
Or you can write 0 to REGISTER49-50 underMODBUS protocol.
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M48

Entry tolinearity correctingdatainputs.By usingof this function, thenon-linearity of flow
meterwill be corrected.Correcting datashall be obtainedby careful calibration.

M49

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

M50

Switches for thebuilt-in datalogger. There are as many as 22 differentitems can be
chosen.To turnthis function, select’ YES * thesystemwill ask for selectingtheitems.
There are 22 itemsavailable. Turn onall thoseitemsyou wantto output

M51

Window to setupthetime of scheduledoutputfunction (datalogger, or Thermo-printer).
This includesstarttime, timeinterval and how many times of output.When a numbergreat
than8000 enteredfor thetimes of output,It meanstheoutputwill be keepingalways. The
minimumtimeinterval is 1 secondand themaximumis 24 hours.

M52

Data loggingdirectioncontrol.

(1) If “‘SendtoRS485" is selected,all thedataproducedby thedataloggerwill be
transmittedoutthroughtheRS-232/RS485 interface

(2) If ‘To theinternalserial BUS is selected,thedatawill betransmittedto theinternal
serial buswhich allows a thermalprinter, or a 4-20mA analogoutputmodule,to be
connectedto it.

M53

Display analoginputs, Al5, currentvalue andits correspondingtemperatureor pressureor
liquid level value.

M54

Pulse width setupfor the OCT (OCT1) output.Minimum is 6 mS, maximumis 1000 mS

M55

Select analogoutput(4-20mA currentloop, or CL) mode.Available options:
(0) 4-20mA outputmode(setuptheoutputrangefrom 4-20mA)

(1) 0-20mA outputmode(setupthe outputrangefrom 4-20mA, This modecan only be
usedwith Version-15 flow meter)

(2) Serial portcontrols0-20mA

3) 4-20mA correspondindfluid soundspeed

4) 20-4-20mA mode

5) 0-4-20mA mode(can only be usedwith Version-15 flow meter)
6)20-0-20mA mode(canonly be usedwith Version-15 flow meter)
7) 4-20mA correspondindlow velocity

(
(
(
(
(
(8)4-20mA correspondincheatflow rate

M56

4mA or OmA outputvalue,

Set thevalue which correspondsto 4mA or OmA outputcurrent(4mA or OmA is
determinedby thesettingin M55)

M57

20mA outputvalue,
Set thevalue which correspondsto 20mA outputcurrent

M58

Currentloop verification
Check if thecurrentloopis calibratedcorrectly.

M59

Display the presentoutputcurrentof currentloop circuit.

M60

Setupsystemdateandtime. Press ENT for modification.Use thedotkey to skip thedigits
thatneedno modification.

M61

Display Version informationand Electronic Serial Number (ESN) thatis uniquefor each
flow meter.

The users may employtheESN for instrumentatiormanagement

M62

RS-232/RS485 setup.All thedevices connectedwith flow metershouldhave matched
serial configuration.
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The following parameterscan be configured:Baud rate (300 to 19200 bps), parity, data
bits (always is 8), stopbits (1).

Mé3

Select communicationprotocol.

Factory defaultis ‘MODBUS ASCII. thisis a modefor MODBUS-ASCIl, Meter-BUS,
Fuji ExtendedProtocol, Huizhond's various protocols.

If you are goingusing MODBUS-RTU you haveto select’ MODBUS_RTU .

Mé64

Al3 valuerange.

Used to entertemperature/pressurealues thatare correspondingto 4mA and20mA input
current.The display values have no unit, so thatthey can presentany physical parameter.

Mé65

Al4 valuerange.

Used to entertemperature/pressurealues thatare correspondingto 4mA and 20mA input
current.

M66

Al5 valuerange.

Used to entertemperature/pressurealues thatare correspondingto 4mA and 20mA input
current.

M67

Windows to setupthefrequencyrange(lower and upperlimit) for thefrequencyoutput
function.Valid rangeis 0Hz-9999Hz. Factory defaultvalueis 0-1000 Hz.

For Version-12, Version-13, Version-14 flow meters,you needa hardwaremodule,which
shall be pluggedto theSerial ExpandingBus, for thefrequencyoutputfunction.Please
rememberto orderthemoduleif you needfrequencyoutputfunction.

For Version-15 flow meter,you needto indicateon your ordersthatyou needthe
frequencyfunction; Otherwiseyou will geta flow meterwhich has no frequencyoutput
circuits.

Mé68

Window to setupthe minimumflow rate value which correspondsto thelower frequency
limit of thefrequencyoutput.

M69

Windows to setupthe maximumflow Rate value thatcorrespondsto theupperfrequency
limit of thefrequencyoutput.

M70

LCD display backlightcontrol. The enteredvalue indicateshow many secondsthe
backlightwill be onwith every key pressing.If theentervalueis greatthan50000
seconds, |t meansthatthebacklightwill always keepingon.

M71

LCD contrastcontrol.The LCD will becomedarker or brighterwhena value is entered.

M72

Working timer. It can be cleared by pressingENT key, andthenselect YES.

M73

Window to setupthelower limit of flow ratefor Alarm#1.
When theflow rateis belowthesetvalue, Alarm#1 equals’on’

M74

Window to setuptheupperlimit of flow ratefor Alarm#1.
When theflow rateis abovetheset value, Alarm#1 equals‘on’

There are two alarmsin theflow meter,andevery alarm can be pointedto alarm output
devicessuchas theBUZZER or OCT outputor RELAY output.For example,if you want
the Alarm#1 is to outputby the OCT circuit, you needto set M78 at selectionitem 6.

M75

Window to setupthelower limit of flow ratefor Alarm#2.

M76

Window to setupthe upperlimit of flow 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
17.0N/OFF viaRS232 18.Daily Timer (M51)  19.Timed alarm #1
20. Timed alarm #2 21.Batch Totalizer Full 22. M51 Timer

23. Key Stroking ON 24 .Disable BEEPER

OCT (Open Collect Transistor Output)/OCT1 setup

By selectinga properinputsource,theOCT circuit will close whenthetriggerevent
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

M78 14.Energy NET Pulse 15.MediaVel=>Thresh 16.MediaVelo<Thresh
17.0N/OFF viaRS$232 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 doesnotsourcevoltageatits output.lt mustbe connectedwith an
externalpowerand pull-up resistantfor someoccasions.
When theOCT circuit is close, it will draw current.The maximumcurrentshall notbe
over T00mA.
Attention:themaximumvoltageappliedto OCT can notbeover 80 volts.
Relay or OCT2 setup
By selectinga properinputsource,theRELAY will close whenthetriggereventoccurs
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
M79 14.Energy NET Pulse 15.MediaVel=>Thresh 16.MediaVelo<Thresh
17.0N/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
have a currentratingof 0.5A resistive load.
It highly recommendedhata salve relay to be utilized whenevera large resistive load or
inductiveloadis to be controlled.
Note. In orderto make theuserinterfacecompatiblewith theformer version7, thename
RELAY was usedotherthanOCT2, butin factitis an OCT output.
M80 Window for selectingthetrig signal for the built-in batchcontroller. Available trig
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sources:

0. Key input (press ENT key to startthebatchcontroller)

1. Serial port

2. Al3 rising edge (when AlI3 receives 2mA or morecurrent)

3. AI3 falling edge (whenAlI3 stopreceiving2mA or more current)
4. Al4 rising edge (when AI3 receives 2mA or more current)

5. Al4 falling edge (when AI3 stopreceiving 2mA or more current)
6. Al5 rising edge (when AI3 receives 2mA or more current)

7. Al5 falling edge (when AlI3 stopreceiving 2mA or more current)

8.Timer periodically  (define thestarttimeandinterval timein M51)

9.Timer daily (define thestarttime andinterval timein M51)

For theinputanalogcurrentsignal, 0 mA indicates”“0”, 4mA or moreindicates’1’.

By selectingitem #8, the batch totalizer can be started periodically by the internal timer
locatedat Menu51. When the batchtotalizeris full, a signal which indicatethebatchis full
can bedirectto eithertheOCT or theRELAY terminalsto stopthepumpor otherdevices.

By selectingitem #9, the batchtotalizer could act as totalizer witch runs for only a period
of theday so thata alarm signal could be producedif thetotal flow duringthattime period
is over a certain amountof. For example, if you want a alarm signal which stand for the
total flow is over 100 cubic meters during the period of every day from 20:00 to 06:00,
setupsis like

M51 starttime=20:00:00

M51 interval =10:00:00

M51 log times=9999 (meansalways)

MB80 selectitem #9

M81 input100 (Unit is definedin M30,M31,M32)

The built-in batchcontroller
Set theflow batchvalue(dose)
The internal outputof thebatchcontrollercan be directedeitherto the OCT or theRELAY

M81 outputcircuits.
M81 and M80 shouldbe usedtogetherto configurethe batchcontroller.
Note: Because themeasuringperiodis 500mS, theflow for every dos shouldbe keepingat
60 secondslongto geta 1% doseaccuracy.
View thedaily, monthlyandyearly flow totalizerandthermalenergytotalizervalue.

M82 The totalizervalues anderrors for thelast 64 days, 32 last 32 monthsandlast 2 years are
storedin theRAM memory, To view them,usethe’ENT ' and’UP’ ‘Down’ keys.
AutomaticAmendingFunctionfor automaticoffline compensation.

Select 'YES ’ to enablethis function,select’'NO’ todisableit.
When thefunctionis enabled,The flow meterwill estimatetheaverageflow uncountedor

M83 ‘lost’) duringtheoffline sessionandaddtheresult to thetotalizer.

The estimationof theuncountedlow is madeby computingthe productof the offline time
periodandtheaverageflow rate, which is theaverageof theflow rate beforegoingoffline
andtheoneafter goingonline.

Set thethermalenergyunit:

M84
0.GJ 1. KC 2.KWh 3. BTU
Select temperatureources

M85

0. from T1,T2 (factory default)
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1. from Al3,Al4

M86

Select the Specific Heat Value.

Factory defaultis ‘GB’. Under this setting,theflow meterwill calculatetheenthalpyof
waterbasedon theinternationalstandard.

If thefluid is otherthanwater, you shouldselect option’ 1. Fixed Specific Heat’, andenter
thespecific heatvalue of thefluid.

M87

Turn on or turn off theEnergy totalizer.

M88

Select thermalenergytotalizer multiplying factor.
Factory defaultis ' 1'.

M89

1. Display thetemperaturelifference
2. Window for enteringthelowest temperaturadifference.

M8.

Heat meteris on

1. Inlet

2. Outlet

Select theheatmeterinstallationplace.

M90

Display signal strengthsS (one for upstreamand onefor downstream),and signal quality
Q value.

Signal strengthis presentedoy 00.0 t0 99.9, thebiggerthevalue, thebiggerthesignal
strengthwill be, and morereliable readingswill be made.

Q valueis presentedoy 00 to 99, thebiggerthebetter.It shouldat least be greatthan50
for normal operations.

M1

Displays theTime Ratio betweenthe MeasuredTotal Transit Time andtheCalculated
time. If thepipeparametersare enteredcorrectly andthetransducersare properlyinstalled,
theratio value shouldbein therangeof 100+3%. Otherwisetheenteredparametersandthe
transducerinstallationshouldbe checked.

M92

Displays theestimatedfluid soundvelocity. If this value has an obviousdifferencewith the
actualfluid soundspeed, pipe parametersenteredandthetransducerinstallationshouldbe
checkedagain.

M93

Displays totaltransittime and deltatime(transittime difference)

Mo4

Displays theReynolds numberandthe pipefactor usedby theflow rate measurement
program.Pipe factoris calculatedbasedon theratio of theline-averagevelocity andthe
cross-sectionaveragevelocity.

M95

(1) Display the positiveand negativeenergytotalizers

(2) Upon enteringthis window, thecircular display functionwill be startedautomatically.
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 theimportantinformationwithoutany manual
action.

To stopthis function, simply pressa key. Or switch to a window otherthanM95.

M96

This is nota window buta commandfor thethermalprinterto advance5 lines of paper.

M97

This is nota window buta commandto printthe pipe parameters.

By default,the produceddatawill be directedto theinternalserial bus (thermal printer).
You can also direct thosedatato the serial communicationport.

M98

This is nota window buta commandto printthediagnosticinformation.

By default,the produceddatawill be directedto theinternalserial bus (thermal printer).
You can also direct thosedatato the serial communicationport.
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This is nota window buta commandto copy thecurrentdisplay window. By default, the
produceddatawill bedirectedto theinternalserial bus (thermal printer). You can also
directthosedatato theserial communicationport.

M99 . . . . . .
By use of thewindow copyingfunction, you can hardcopyvery windowdisplaying
manually by switchingwindows, or you can obtainthewindow displaying databy
communication.

M+0 Browse thg32 recordedinstrumentpower-onand power-off dateand time with theflow
rateat thetime of poweron and off

M1 Displays thetotalworking time of theflow meter.

When thebackupbatteryis removed,thetotal working timewill beresetto zero.

M+2 Displays thelast power-off dateandtime

M+3 Displays thelast power-off flow rate

M+4 Displays how many times of has beenpoweredon and poweredoff.

A scientific calculatorfor the convenienceof field working.

M5 All thevalues arein single accuracy.

The calculatorcan be usedwhile theflow meteris conductingflow measurement.
Water densityand PT100 temperaturecan also befoundin this function.
Set fluid soundspeedthreshold

M+6 Whenevgrtheestimatedsoundspeed(di.splayed in M92) exceedsthis threshold,an alarms
signal will be generatedand can transmittedto BUZZER or OCT or RELAY.

This functioncan usedto producean alarm or outputwhenfluid material changes.

M+7 Displays totalflow for this month(onlyfor thetime past)

M+8 Displays totalflow for this year(only for thetime past)

M+9 Display thenot—workingtotaltimein secon(_JIs.The .totalfailure timerwill also includethe
time whenpoweroff, if theback-up batteryis applied.

M.2 Entry tosolidify thezero point.Password protected.

SetuptheQ value threshold.

M.5 If thepresentQ is belowthis threshold,flow ratewill besetto 0.

This functionis useful whenflow meteris installedin noisy environmentor on airy pipes.

M.8 The maximumflow ratesfor todayand this month.

M.9 Serial porttesterwith CMM commandoutputfor very second.

M-0 Entry to hardwareadjustingwindowsonly for themanufacturer

M-1 4-20mA outputadjustment

M-2 4mA calibrationfor Al3 input

M-3 20mA calibrationfor Al3 input

M-4 4mA calibrationfor Al4 input

M-5 20mA calibrationfor Al4 input

M-6 4mA calibrationfor Al5 input

M-7 20mA calibrationfor Al5 input

M-8 Lower TemperatureZero setupfor thePT100

M-9 Higher TemperatureZero setupfor thePT100

M-A TemperatureCalibration at 500

M-B TemperatureCalibration at 84.5(
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Note: 1. Windows in Red are new to our older version of flow meter
2. Windows in blue are energyrelatedwindows
3. The termtotalizeris also called accumulator

4. How To

4.1 How to judge if the instrument works properly

Enter into M08, if ‘R’ is displayed on the screen, the instrument is working properly,

If 'E' is displayed, the current loop output is over-ranged. Increasing the range setting in M57 will make
the 'E’ letter disappear. If you do not use current loop output, you may ignore this error.

If 'Q’" is displayed, the frequency output is over-ranged. Increasing the range setting in M69 will make
the 'Q’ letter disappear. If you do not use frequency output, you may ignore this error.

If an ‘H’ flashes on that place, there could be poor signal received. Please refer to the chapters on
diagnosis.

If 'G' is displayed, the flow meter is adjusting system gain. This is normal as far as it does not last long
time.

If an I’ is displayed, it means that there is no signal detected.

If 'J' is displayed, there is hardware problem. Tum off the power, then, tun on
the power again. If the problem remains, refer to Chapter 5 for diagnosis details.

4.2 How to judge the liquid flowing direction

(1) Make sure that the instrument works properly

(2) Check the flow rate for the indication. If the displayed value is POSITIVE, the direction of the flow
will be from the A transducers to the B transducers; if the displayed value is NEGATIVE, the
direction will be from the B transducers to the A transducers;

4.3 How to change between units systems

Use menu window M30 for the selection of unit system in English or Metric system.
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4.4 How to select a required flow rate unit

Use menu window M31 to select the flow unit first and then the timing unit.

4.5 How to use the totalizer multiplier

Use window M33 to select a proper totalizer. Make sure that the totalizer pulse is appropriately
speeded. It should not be too fast and neither too slow. A speed of producing a pulse in several
seconds or minutes is preferable.

If the totalizer multiplier is too small, there can be a loss of accumulation pulse because the output
device can output only one pulse in a measurement period (500milliseconds)

If the totalizer multiplier is too large, the output pulse will be too fewer for the devices that are
connected with the instrument for a quicker response.

4.6 How to open or s hut the totalizers

Use M34, M35 and M36 to turn on or turn off the POS, NEG, or NET totalizer respectively.

4.7 How to reset the totalizers

Use M37 to reset the proper totalizer.

4.8 How to restore the flow meter with default setups

Use M37, when the ‘selection’ message is displayed. Press the dot key first and the message ‘Master
Erase’ will display, then press the backspace key Izl

The master erase step will erase all the parameters entered by the user and setup the instrument with
default values except ‘instrument factor” and “network identification number” parameter

4.9 How to use the damper

The damper acts as a filter for a stable reading. If ‘0’ is entered in window M40, that means there is no
damping. A bigger number brings a more stable effect. But bigger damper numbers will prevent the
instrument from acting quickly.

Numbers 0 to 30 are commonly used for the damper value. Default value is 10 seconds.
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4.10 How to use the zero-cuto ff function

The number displayed in window M41 is called the lower flow rate cut-off value. The flow meter will
replace these flow rate values that are absolutely less than the low-cutoff value with ‘0’. This means the
flow meter will avoid any invalid accumulation when the actual flow is below the zero-cutoff value.
Generally the default value is 0.03m/s

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

4.11 How to setup a zero point

There exists a “Zero Point’ with certain installation which means the flow meter will display a non-zero
value when the flow is absolutely stopped. In this case, setting a zero point with the function in window
M42 will bring a more accurate measurement result.

Make sure that there is no liquid running inside the pipe, and then run the function in window M42 by
pressing the @ key.

4.12 How to get a scale factor for calibration

A scale factor is the ratio between the ‘actual flow rate’ and the indicated value by the flow meter.

It can be determined by calibration with standard flow calibration equipment. You may change the scale
factor in menu window M45.

The scale factor can be determined by calibration with flow calibration equipment.

4.13 How to use the system locker

The system locker provides a means of preventing inadvertent configuration changes or totalizer
resets.

When the system is locked, menu window browsing can be done without affecting any change, but any
modifications are prohibited.

The system can be locked without a password or with a 1 to 4 digit password. With a no-password
locking, directly press the ENT key in M47

If the password is forgotten, please contact the factory.

4.14 How to use 4-20mA current loop output

The accuracy of the current loop output is better than 0.1%. It can be configured to different mode,
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such as 4-20mA mode, 0-20mA etc. Mode selection can be made in menu M55. Refer to the next
chapter for details on M55.

In order to use the 4-20mA output function, you need not only select the mode to be 4-20mA in

M55, but also set the flow rate values which correspond to the minimum current (4mA) and the
maximum current (20mA). Enter the two values in M56 and M57.

Example A: flow rate range is 0-500m3/h. Just enter 0 in M56 and 500 in M57.

Example B: flow rate range is -500-0-1000m?®/h. If flow direction is not an issue for you, you may select
20-4-20mA mode in M55. Then, enter 500 in M56 and 1000 in M57. If flow direction is an issue, you
may select 0-4-20mA mode in M55. This means that the current loop will output 0-4mA when flow rate
is negative and 4-20mA when flow rate is positive. Enter -500 in M56 and 1000 in M57.

You may need to calibrate and test the current loop output before using it. Just go to menu M58 and do
the following:

First, connect an ammeter to the current loop output.

Press @ E , then to enter into menu M58.

Use and to display "OmA", "4mA", "8mA", "6mA", "20mA" orderly,
record the corresponding reading on the ammeter. Calculate the differences between the readings
and the selected ones. For instance, when 4mA is selected, the actual output current shown on the
ammeter is 4.01mA. Then, the difference is 0.01mA.

If the differences are not within tolerance, calibrate the current loop

The present current loop output is displayed in Window M59. It changes along with flow rate change.

4.15 How to use the Frequency Output

There is a Frequency Output in all UFM2012 series flow meters. This frequency output signal, which
represents the flow rate, is intended to connect with other instruments.

The Frequency Output is totally user-configurable. Generally, four parameters should be configured for
the setups.

Enter the lower flow rate value in window M68 and the higher flow rate value in window M69.
Enter the frequency range in window M67.

For example, assume that the flow rate varies in a range 0m?h to 3000m3/h, and an output signal is at
a maximum frequency of 1000Hz, the minimum of 200Hz is going to be required for other
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instrumentation. The user should enter 0 in M68 and 3000 in M69, and enter 200 and 1000 in window
M67.

Please note that the user has to make the selection with OCT setups in window M78.

4.16 How to use the Totalizer Pulse OQutput

The totalizer output will produce a pulse output with every unit flow of the totalizer.

The totalizer pulse output can only be realized by mapping the pulse output to the OCT or BUZZER
hardware devices.

For example, assume that the POS totalizer pulse output is needed, and every pulse should represent
0.1cubic meter of liquid flow; the pulse output will be mapped to the internal Buzzer, so that with every
0.1 cubic meter of flow the BUZZER will beep for a while.

The following setups should be taken / performed:

(1) Select the unit Cubic Meter under window M32.

(2) Select the Multiplier as 2. X0.1’ under window M33.

(3) Select the output option ‘9. POS INT Pulse’ under window M77. (INT stands for totalized )

4.17 How to produce an alarm signal

There are 2 types of hardware alarm signals that are available with this instrument. One is the Buzzer,
and the other is the OCT output.

Both for the Buzzer and OCT output the triggering sources of the event include the following:

(1) There is no receiving signal

(2) There is poor signal received.

(3) The flow meter is not in 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 is out of the specified range which is configured in windows M73 and M74 for Alarm
#1, and in windows M75 and M76 for Alarm #2.

Example A: assume we need the Buzzer to start beeping when the flow meter is not ready in normal
measurement. Switch to M77, select item "2. Abnormal Measurement State"

Example B: assume we need the Buzzer to start beeping when the flow rate is less than 300 m*/h and
greater than 1000m3/h. The following setup steps would be recommended:

(1) Enter flow rate lower limit 300 in M73 for #1 alarm,
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(2) Enter flow rate upper limit 1000 in M74 for #1 alarm,
(3) Selectitem '6. Alarm #1' in M77.

Example C: assume we need the OCT output to activate when flow rate exceeds 100~500m?3/h and
the relay output to activate when flow rate exceeds 600~1000m3/h. The following setup steps would be
recommended:

(1) Enter flow rate lower limit 100 in M73

(2) Enter flow rate upper limit 500 in M74

(3) Enter flow rate lower limit 600 in M75

(4) Enter flow rate lower limit 1000 in M76

(5) Selectitem '6. Alarm #1'in M78
(6) Selectitem '6. Alarm #1'in M79.

4.18 How to use the built-in Buzzer

The built-in buzzer is user-configurable. It can be used as an alarm. Use M77 for setups.

4.19 How to use the OCT output

The OCT output is user-configurable, which can be performed by selecting the proper input source
such as pulse output. Use M78 for the setups.
Please make sure that the Frequency Output shares the OCT.

The OCT output shares pins with the RS-232C interface, and the terminal is at Pin 1 and 8

4.20 How to modify the built-in calendar

No modification on the built-in calendar will be needed in most cases. The calendar runs on
insignificant amount of power supply. Modification will be required only in such cases as when the
battery is totally consumed, or when the changing of the battery takes a long time.

Press the ENT key under M60 for Modification. Use the dot key to skip over these digits that need no
modification.

4.21 How to view the Date Totalizers

Use M82 to view the date totalizers that are comprised of a daily totalizer, a monthly totalizer and a
yearly totalizer.
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4.22 How to use the Working Timer

Use the working timer to check the time that has passed with a certain kind of operation. For example,
use it as a timer to show how long a fully-charged battery will last.

Under M72, press ENT key and then select YES to reset the timer.

4.23 How to use the manual totalizer

Use M38 for the manual totalizer. Press ENT key to start and stop the totalizer.

4.24 How to know how long the battery will last

Use M07 to check how long the battery will last. Also please refer to §.2.1

4.25 How to check the ESN and other minor details

Every set of the UFM2012C  flow meter utilizes a unique ESN to identify the meter. The ESN is an
8-digit number that provides the information of version and manufacturing date.

The user can also employ the ESN for instrumentation management.
The ESN is displayed in window M61.

Other details about the instrument are the total working hours displayed in window M+1, and the total
power-on times displayed in window M+4.

4.26 How to use the data logger for scheduled output

Use menuwindow 51 to setupthetime of scheduledoutput,including start time, time interval and
how many times of output.Then use menuwindow 50 to turn on datalogger and select the items
you wantto output.

4.27 How to output analogue voltage signal

Parallel a 250Q 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 adjust the LCD display

You may use menuwindow 70 to setuptheLCD display backlightand menuwindow 71to adjust
contrastit.

4.29 How to use RS232/RS485?

Use menuwindow 62 to set up RS232/RS485. All thedevices connectedwith flow metershould
have matchedserial configuration.

The following parameterscan be configured: Baud rate (300 to 19200 bps), parity, data bits
(always is 8), stopbits (1).

4.30 How to wuse automatic amending function for offline

compensation

Use menuwindow 83 turn on or turn off this function. When the function is enabled, the flow
meterwill estimatethe averageflow uncounted(or ‘lost’) during the offline session and add the
resultto thetotalizer.

This function is not recommended.The user should manageto avoid the offline time to keep
precision of themeasurementesult.

4.31 How to use batch controller

Please do thefollowing to use thebatchcontroller:

1) Go to menuwindow 80 to select thetrig signal.

2) Go tomenuwindow 78 (OCT output)or 79 (relay output),select“8 Batch Control”.
3) Use menuwindow 81 to settheflow batchvalue (dose).

4.32 How to adjust the analogue output

We have adjustedevery set of meterbeforedelivery. Unless you find the currentindicatedin menu
58 is differentwith theactual currentoutput,pleasedo notdo this operation.

Press keys E use the password”4213068" to enterthe window. Notice: the
windowwill close after poweroff andthe passwordwill becomeinvalid then.
Press keys IMENU | | v/d | 1] to adjust the 4mA current output: use precision ammeter to
measure the outputcurrent, at the same time, use to adjust the digital on the flow
meteruntil theammeterindicate4.00. Then press to enterthewindow of adjustingthe20mA
output.
When finished adjusting, you have to use menu window 26 to store the result into the flash
memory, so thatit will be solidified andwill notbe lost eventhereservebatteryremoved.
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4.33 How to solidify the parameters

There are threekinds of parametersfor the new generationTUF/TUC-2000:

1) Current parameters,the parametersare storedin the RAM. They will belost whenone cut the
poweror removethereserve battery.

2) Solidified parameters,you may use menu window 26 to store the parametersin the Flash
memory and they will not be lost even power off. This menu window is also a switch for the
parametersin flash memory to be loaded when poweris turnedon. The default optionis thatthe
parameterswill beloaded.So if the parametersare very stable, you may needthis option.

3) User frequently-usedparameters,you can use menuwindow 27 to storeor restorefrom the
internal Flash memory,as many as 9 different pipe parameterconfigurations.

4.34 How to enter the parameters of user-type-transducer

If a user-type-transduceis selectedin menuwindow 23, you needproceedto enteradditional4
user-type-wedgeparametersthatdescribetheuser transducers.

If thePl-type transduceris selected,you needenteradditional4 PI-type transducerparametersthat
describethePl-type transducers.

4.35 How to use the circular display function

When enteringmenuwindow 95, thecircular display functionwill be startedautomatically.The
following windows will be displayed one by one, eachwindow will stay for 8 seconds:
M95>>M00>>MO01>>M02>>M02>>
MO03>>M04>>M05>>M06>>M07>>M08>>M90>>M91>>M92>> M93>> M94>>M95. This
functionallows theuser tovisit all theimportantinformationwithoutany manualaction.

To stopthis function, simply press a key. Or switch to a window otherthanM95.

4.36 How to enter into the linearity correcting? How to enter into the

data?

When the product leaved the factory, the function is closed.

The menu can realize almost 12 parts linearity correcting. The user can choose from two points to
twelve points to execute the linearity correcting according to user actual condition.

In order to explain the usage method of the menu, we suppose that we get the following table data
through calibration the meter.

Reference standard | Instrumented show Correction coefficient
equipment flow (m3/h) flow (m3/h) (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 revised the flow exceed the scope of the above table, without mutations of correction factor,
we add two points on the basis of the above five points, (0 m%h, 1.0) and (100000 m%/h, 1.0). (0 m%h,
1.0) is called the minimum flow of the amendment point, this set of data is used to facilitate to
generated a appropriate correction factor when Instrumented show flow under 1.02 m%h. (100000 m%/h,
1.0) is called the maximum flow of the amendment point, this set of data is used to facilitate to
generated a appropriate correction factor when Instrumented show flow above 50.56 m®/h. So that we
get the following 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 is seven sets of data. The next step is to put seven sets of data entered into the Instrument.
Pay attention to the input order in accordance with from small to large.

To enter the menu M48, then input the data set number “7”, to be followed in the above seven sets of
data, we revised the setup of a multi-segment linearity correcting.

If you need to cancel linearity correcting, simply enter ‘0” in the menu M48.

Decommissioned linearity correcting, you just need to enter in the menu M48 data points (in this case,
is “7").

Noted: before the calibration of the instrument, you must first close the linearity correcting function. If
under the condition that the linearity correcting function has not closed, the calibration data sets arising
from the amendment must be dealing with the reverse curve of the data following the original
amendment, then input to the Instrument. Reverse amendment is very complicated, and should be
avoided.

4.37 How to save / restore frequently-us ed pipe parameters

You can use menuwindow 27 to storeor restorefrom theinternal Flash memory,as manyas 9
different pipe parameterconfigurations.
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5. Troubleshooting

5.1 Power-on Error Displays and Counter-Measures

The CAM-3000SW ultrasonic flow meter provides an automatic power-on diagnosis for the hardware
problems. When any message (with the power on) in the following table displays, counter-measures
should be taken.

Error message

Causes

Counter-measures

ROM Testing Error
Segment Test Error

Problem with the
software

(1)Power on again
(2)Contact with factory

Stored Data Error

The parameters
entered by the user
lose integration.

When this message displays, the
user should press ENT key, and all
the configuration will be restored to
the default state.

Timer Slow Error
Timer Fast Error

Problem with the
timer-keeper or the
crystal oscillator.

(1)Power on again
(2)Contact with factory

Date Time Error

Number errors with
the calendar

Initialize the calendar
window M61

by menu

Reboot repetitively

Hardware problems

Contact the factory

5.2 Error Code and Counter-Measures

The CAM-3000SW ultrasonic flow meter will show Error Code in the lower right comer with a single
letter like I, R etc. on menu windows M00, M01, M02, M03, M90 and M08. When any abnormal Error

Code shows, counter-measures should be taken.

Error Correspondent Message
. Causes Counter-measures
code displayed on M08
R System Normal No error
(1)No Signals detected
2)Transducers installed
f ) . ! (1)Relocate
improperly . .
| Detect No Signal (3)Too much fouling measuring location
(4)Pipe liners are too thick (2)Clean the spot
pe ' (3)Check the cords
(5)Transducer cords are not
properly connected
J Hardware Error Hardware problem Contact the factory
(1)Poor signal detected (1)Relocate
(2)Transducers installed | measuring place
H PoorSig Detected improperly (2)Clean the spot
(3)Too much fouling (3)Check the cords
(4)The pipe liners are too thick. | (4)Check the
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(5)Problem with transducers | coupler
cords

Check the value
The actual frequency for the | entered at M66,
Q Frequ Output Over Frequency Output is out of the | M67,M68 and M69,
range set by the user and try to enter a
larger value on M69

1) Tempora roblems with
System RAM Error (1) porary b (1) power on again

. RAM, RTC
. Date Time Error
CPU or IRQ Error
ROM Parity Error (2) Permanent problems with (2) contact facto
hardware i
Instrument is in the progress of
A . adjusting the gain for the signal,
G Adjusting Gain

and the number indicates the
progressive steps

. . Relocate where the
No liquid inside pipe

K Empty pipe pipe is full of liquid
Set M29
etup erroron Enter 0 on M29

5.3 Other Problems and Solutions

1. When the actual flow inside the pipe is not standstill, but the instrument displays 0.0000 for the flow
rate, and ‘R’ displaying signal strength and the signal quality Q (value) has a satisfactory value?

The problems are likely caused by the user who has used the ‘Set Zero’ function on this non-standstill
flowing pipe. To solve this problem, use the ‘Reset Zero’ function on menu window M43.

2. The displayed flow rate is much lower or much higher than the actual flow rate in the pipe under
normal working conditions.

(1) There is probably an offset value wrongly entered by the user in M44. Enter ‘0’ in M44.

(2) Problem with transducer installation.

(3) There is a Zero Point’. Try to ‘zero’ the instrument by using M42 and make sure that the flow inside
the pipe should be standstill.
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