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note: 
This operating manual contains important flowmeter and analyzer usage and operating information. To prevent 
damage and improper use of the flowmeter and analyzer, please read this manual carefully to get the best 
performance from your flowmeter. 

This operating manual will introduce you how to use the flowmeter in a step-by-step manner, starting with the 
flowmeter's product composition, installation, wiring, quick setup, etc., making it easier for you to use the 
flowmeter. 

By understanding more menu settings, the flow meter and analyzer's powerful function options and output 
functions can meet your higher requirements. 

 

caveat 

“Warning sign” or “Warning” on this manual and on the flow meter and analyzer means that if 
you do not comply with the relevant requirements and do not take appropriate measures, there is 
a potential danger of personal injury or damage to the flowmeter. 

 

note 

“Attention” or “Attention” on this manual and on the flowmeter and analyzer means that if the 
requirements are not followed and the corresponding measures are not taken, there may be 
potential damage to the flowmeter or the flowmeter may not be measured properly. Danger. 

Some of the contents in this manual may differ from the flowmeter and analyzer you purchased, depending on the 
configuration requirements at the time of purchase; on the other hand, due to product design changes and upgrades, 
it is not indicated in the manual, and is displayed by flowmeter. The interface is correct, please pay attention to the 
version number and additional attached sheet instructions. 

 

 

Special Note 

If you use a plug-in sensor, since the hole needs to be opened when the plug-in sensor is 
installed, the hole position cannot be changed after the hole is opened. Therefore, you must 
confirm and verify that the pipe segment parameters are set correctly before opening the hole, 
and then press the center-to-center spacing shown in menu 2.17. .  See section 3.5 W110 
Sensor Installation for details. 
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product composition: 
Please check whether the spare parts match the contents of the packing list before installing the flow meter and 
analyzer to ensure that there is no potential damage, screws, etc. If you have any questions, please contact the 
supplier in time. 

1, plug-in 

Transmitter Transducer 

  

Accessories Documents 

 Install screws and rubber plugs   1.Manual  2. Packing list  

3. Installation drawing  

   4. Certificate of conformity 

 

2, external clip 
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1. Transmitter installation and wiring 

1.1 Transmitter installation and power wiring 

1.1.1 Transmitter installation 
 

You will find a “Position Drawing” in thepacking.  

Please use it as a template in the place that you are 

going to install the flowmeter. Then drill 4 installation 

holes at the screw position shown on the drawing with 

the 5.5mm drill. 

 

 

 

 

 

 

 

 

Take out the enclosed screws and plastic 

Bushings. Insert the plastic bushings into 

the installing holes. Then open the two  

aluminum pieces on the two sides of the 

top cover. Put the flowmeter into the 

position and screw it in. 

 

 

 

 

 

 

 

 

 

 

 

note 

When choosing to install the flowmeter, consider whether the mounting surface can support the 
flowmeter, whether the screw can be tightly tightened, ensure that the flowmeter will not loose 
or fall easily, and the fixing surface needs to be dry. 
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1.1.2 Power type 

90~250VAC@48~63Hz or 10~36VDC 

1.1.3 Transmitter wiring 
Open the top cover of the transmitter, you can see the wiring port on the power board, the left side is: 
AC90-245V, DC10-36V; 

The upper layer, in order: downstream sensor interface 1~6, 4-20mA output, OCT output, relay output; 

The lower layer, in order: upstream sensor interface 1~6, RS485A communication interface, analog input. 

For specific wiring, please refer to the following figure: 

 

 

 

 

caveat 

The instrument wiring operation must be performed after the power is turned off. 
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1.2 power ups 

After the flowmeter is powered on, the startup screen is displayed, and the version is displayed in the 
lower right corner, whichever is the real thing. 

 

If you are using it for the first time or installing it at a new installation point, you will need to enter the 
parameters for the new installation point.  Any parameters entered by the user will be permanently 
remembered until the user modifies again. 

When the user changes the parameters and moves the sensor, the machine will automatically 
recalculate the adjustment immediately, working according to the user's newly entered parameters. 

1.3 keyboard 

The flow meter and analyzer keyboard are shown below, as explained below: 

~ with Used to enter numbers; The key is used for the left backspace; 

with Used for up and down selection; 

press Enter the setup menu interface to set the parameters. All parameter settings are made on this 
interface. 

press Used to enter/confirm the selected item. Used to enter the TF card storage interface. 

、 、 、 、 、 、 、 They are shortcuts to the menus of Curve, 
Flow Rate, Instantaneous Flow, Cumulative, Data Storage, Signal Quality, and Data Diagnostics. 
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1.4 Keyboard operation method 

The flowmeter and analyzer are designed with windowed software.  All parameter settings are made in 

the menu, the up and down keys select the operation item, press Select or enter the setting item where the 

cursor is located.  The number keys enter the digital function in the parameter input state. From the 
return function, the setting interface returns to the previous menu, and when the main interface is set, the 
previous shortcut menu is returned. 

Such as: 1. Input class operation: 

 

 

When the cursor is at the outer diameter of the tube, press Enter the outer diameter input state, at this 
time, the cursor arrow prompts, that is, enters the input state (the cursor cannot move up and down, 

press Exit the input mode, the cursor movement function returns to normal), press the numeric keys to 

input the measured pipe outer diameter, press Enter a decimal point and press Delete the last 

number entered.  Press after input is complete The key determines the input outer diameter value, the 
system exits the input mode and saves the current input outer diameter value, the cursor can move up and down 
normally, and other corresponding settings are made. 

2. Select the type of operation 

 

When the cursor is pressed in the tube Key, enter the pipe material selection, the cursor function is 

automatically moved to the selected material on the right, press “ "with" "Move the cursor, when 

">" points to the pipe material item to be measured, press Confirm that the system automatically saves 
and calculates the relevant parameter values.
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1.5 Introduction to the flowmeter and analyzer setup menu 

The window is arranged as follows: 

Set the flow data in the interface to view the instantaneous flow, cumulative amount, and so on. 

The initial setting in the setup interface is the initial parameter operation window.  Enter parameters such 
as tube outer diameter, tube wall thickness, fluid type, sensor mounting method, and sensor mounting pitch in 
these windows. 

The flow unit setting in the setting interface is the flow unit selection and accumulator option operation 
window.  In these windows, you can select the flow meter unit, such as cubic meters, liters, or other units, to 
turn each accumulator on or off. 

The settings in the settings interface include static zero setting and clearing, meter factor, segmentation 
correction, network identification address code and other windows. 

Set the input and output settings in the interface to the output settings window.  Including current loop 
output mode selection, corresponding value setting for current loop 4mA or 20mA output, backlight control, 
OCT setting, relay setting, buzzer switch, etc. 

The diagnostic item in the setup interface is the flowmeter diagnostic display menu.  Such as showing the 
speed of sound ratio; showing the measured sound velocity of the fluid; measuring the total time and time 
difference of signal transmission; Reynolds number and pipe coefficient, etc. 

The additional items in the setup interface are to view the total working time, the last power-off time, the 
power flow during power-off, the total power-on times, AI and 4-20 mA calibration. 

2. Quick setup menu description 

2.1 Quick setup using meter description 

For example, taking the measurement of the external clamp type sensor as an example, a carbon steel pipe 
with a diameter of DN200 is measured, the outer diameter of the pipe is 219 mm, the wall thickness of the pipe 
is 6 mm, the measuring object is water, no lining material, lining, and installation type V.  The operation is as 
follows: 

(Insert sensor setting instructions, please refer to section 3.0 W110 installation) 

 

Step 1: Set the tube outer diameter 

press Enter the menu, select 2.02, press After the key starts to input the outer diameter of the tube, 

press The key is saved. 
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Step 2: Set the wall thickness of the pipe wall 

press Enter the menu, select 2.03, press The key starts to input the wall thickness of the pipe 

wall, press The key is saved. 

 

 

Step 3: Select the pipe 

press Enter the menu, select 2.05, press Key, press or Button to select the pipe, 

press Confirm with the key. 

 

 

Step 4: Set the lining parameters (including lining thickness and lining sound speed). 

press Key to enter the menu, select 2.07 items, press Key, press or Key selection lining, 

press Confirm with the key. 
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Step 5: Fluid Type 

press Enter the menu, select 2.10, press Key, press or Key to select fluid, 

press Confirm with the key. 

 

 

Step 6: Flow sensor type 

press Enter the menu, select 2.13, press Key, press or Key select sensor type, 

press Confirm with the key. 

 

 

Step 7: Sensor installation method 

press Enter the menu, select 2.14, press Key, press or Key to select the sensor 

installation method, press Confirm with the key. 
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Step 8: Adjust the sensor mounting pitch 

press Enter the menu, view 2.17 items, and install the sensor according to the installation spacing shown 
and the installation method selected in the previous step. 

 

 

 

Special Note 

The above is to install an external clip type sensor, and the installation pitch is the distance 
between the opposite end faces of the two sensors.  When installing the plug-in sensor, the pipe 
needs to be opened. After the hole is opened, the hole position cannot be changed. Therefore, 
before opening the hole, you must confirm and verify that the pipe segment parameters are set 
correctly, and then press the center spacing shown in menu 2.17 to open the hole.  For 
example: using W110 sensor, measuring carbon steel pipe with diameter DN200, pipe outer 
diameter is 219mm, pipe wall thickness is 6mm, pipe inner diameter is 207mm, measuring 
medium is water, no lining material, lining, installation mode Z type.  After the initial 
parameter setting is completed, the installation pitch is 102.83mm in menu item 2.17, which is 
the center hole distance that needs to be opened.  See section 3.5 W110 Sensor Installation for 
details. 

 

Step 9: View instantaneous traffic 

press The key enters the instantaneous flow interface, the large font shows the instantaneous flow, the 
small font shows the positive and negative cumulant, and the flow rate is displayed in real time below the 
coordinates. 
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2.2 Quick menu description 

press Down button 

Enter the normal mode of the curve 
interface, 

press Key cycle switches 
between normal (curve) and dynamic 

mode; or Key switch 
instantaneous flow/flow rate curve; 

press Pause/continue to view the 
curve waveform. 

 

 

 

 

 

Press key 

The large font shows the flow rate, the 
small font shows the positive and negative 
cumulants, and the flow rate is displayed in 
real time below the coordinates. 

 

 

 

 

 

 

 

 

Press key 

The large font shows instantaneous 
flow, the small font shows positive and 
negative cumulants, and the flow rate is 
displayed in real time below the 
coordinates. 
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Press key 

Large fonts display cumulative traffic, 
and press the up and down keys to switch 
between positive, negative, and net 
cumulative quantities as a way to display 
large fonts. 

 

 

 

 

 

 

 
 

 

 

Press key 

Enter the TF card data storage 
interface, modify the collection interval on 
this interface, and modify the range: 
1~13000s. 

Usually after power-on, 

press The key will show that it is 

being written.  press Key to pause 
and modify the acquisition time, then 

press The key can continue to enter 
the write state. 

When the TF card data is full, it will 
be changed from "Write Now..." to 
"Storage Full".  At this point, you can 
take out the TF card, export the data to the 
computer, and empty the TF card and plug 
it back in to continue using it. 
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Press key 

View signal quality and information 
strength, UP indicates upstream signal 
strength, DN indicates downstream signal 
strength, and Q indicates signal quality.  
The multi-channel flow meter can support 
up to 6 channels, the black font displays 
the selected channel, the gray font displays 
the unselected channel, and the coordinates 
display the flow rate in real time. 

 

 

 

 

 

 

Press again key 

View real-time flow rates and flows 
for each channel. 

The meter has a multi-channel alarm 
function: 

When one of the multi-channels fails, 
the interface will prompt the user to detect 
and re-install in the form of a splash 
screen.  The flow rate flow of the meter 
and related parameters will not cause data 
errors due to malfunction of the channel. 

 

 

 

 

 

 

 

 

 

 

Press key 

View system diagnostic information: 

1、 System status, R indicates 
that the signal is normal, I indicates 
that the signal is weak or no signal 

2、 Sound speed ratio 
3、 Total transmission time 
4、 Transmission time 

difference 
5、 Reynolds number 
6、 Pipeline coefficient 
7、 Fluid sound velocity 
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Batch controller 

Enter the batch controller from the 
setting interface 5.27, press [ENTER] to 
start batch metering, and then press 
[ENTER] to end metering. When the 
metering reaches the set cumulative 
amount, it will automatically end.  Press 
[Up] or [Down] in the ready state to 
modify the amount of batch control. 

 

 

 

 

 
 

 

 

button  

Enter the 2.02 tube OD entry. 

 

 

 

 

 

 

 

 
 

 

 

button  

Enter the 2.03 wall thickness 

input. 
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button  

Enter the 2.05 pipe input. 

 

 

 

 

 

 

 

 
 

 

 

button  

Enter the 2.10 fluid type selection. 

 

 

 

 

 

 

 

 
 

 

 

button  

Go to 2.13 Sensor Type Selection.  
Sensor types are divided into: standard 
external clip and plug-in. 
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button  

Large interface, manual net flow 
accumulator.  Accumulate the cumulative 
amount of time specified. 

Press once The key starts, 

press again after a while The end 
of the key shows the cumulative amount of 
time. 

 

 

 

 
 

 

 

 

button  

The large interface maintains the 
value of the current total traffic, 

press Continue to refresh the value 
of the cumulative amount, and then 

press Pause the refresh cumulant 
value to maintain the current cumulant 
value. 

 

 

 

 

 

 
 

 

 

 

button  

Enter the 3.02 instantaneous flow unit 
selection. 
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button  

Enter 6.02 to view the fluid sound 
velocity. 

 

 

 

 

 

 

 

 
 

 

 

 

button  

Enter the large interface, manually 
correct the coefficient 

press Start timing, accumulate 
net flow, accumulate for a period of time, 
view the net cumulative amount at the 
same time on the standard table, 

press Fill in the net cumulative 
amount on the standard form, 

press Confirm that if the ratio is 
between 0.5 and 1.5, the K factor is 
corrected successfully, if the error is not 
corrected between 0.5 and 1.5.  

press Exit the correction mode. 
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button  

Enter 5.09, datetime settings. 

 

 

 

 

 

 

 

 
 

 

button  

Enter 4.03, static zero setting.  

press The key displays "Yes" or 

"No".  Select "Yes" to start the 

static zero setting. 

 

 
 

 

 

note 

The dual function button is valid in the first level and second level menus of the shortcut menu 
and the setting menu, and functions as a quick entry into the operation setting item, and is invalid in 
the data input state. 

2.3 Setup menu description 

Press key 

Go to the setup main menu interface. 
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1. Traffic data display 

View real-time traffic, the cumulative 
amount of multiplier relationships, net 
cumulative traffic for the day, and 
more. 

 

 

 

 

 

 

 

2. Initialization settings 

The initial parameter setting interface 
includes pipe size, material, fluid to be 
measured, sound velocity and other 
information. 

 

 

 

 

 

 

 

 
 

 

 

3. Flow unit setting   

Set the flow unit, accumulator switch, reset 
the cumulative amount, restore the factory 
settings, and so on. 
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4. Select settings 

Set damping coefficient settings, 

static zero setting and clearing, 

manual zero offset setting, network 

identification code and segmentation 

correction settings. 

 

 

 

 

 

 

5. Input and output settings 

View AI input, OCT output, 4-20mA 

output, relay, buzzer input and 

output range setting, date and time 

settings, etc. 

 

 

 

 

 

 

 
 

 

 

6. Diagnostic item 

Diagnostic viewing interface, sound 

speed ratio, transmission time and 

time difference, Reynolds 

coefficient. 
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7. Additional item 

Additional items, check the power-off 
time, total system working time, last 
power-off time, last power-off and total 
power-on times, calibration AI and 
4-20ma. 
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2.4 Select measurement point 

Ultrasonic flow meters are the easiest and most convenient to install in all flow meters.  Simply select a 
suitable measurement point, enter the pipe parameters at the measurement point into the flowmeter, and mount 
the sensor on the pipe for measurement. 

When selecting a measuring point, it is required to select a pipe section with a uniform distribution of the 
fluid flow field to ensure measurement accuracy.  When installing, the following principles should be 
followed: 

 Select a fluid-filled pipe section, such as a vertical section of the pipe (the fluid preferably flows upwards) or 
a fluid-filled horizontal pipe section. 

 The measuring point should be a uniform straight pipe section with 10 times diameter (10D) upstream and 5 
times diameter (5D) downstream. There is no device for disturbing the flow field such as valves, elbows 
and variable diameter in this range.  The straight pipe length is recommended to use the values shown in 
the table below. 

 On the horizontal pipe section, the sensor should be installed at the 9 o'clock and 3 o'clock positions of the 
pipe. The position of 6 o'clock and 12 o'clock should be avoided to avoid the attenuation of the signal 
caused by the air bubbles at the bottom of the pipe or the air bubbles in the upper part of the pipe. 

 Make sure that the temperature at the measuring point is within the working range. 

 Fully consider the fouling condition of the inner wall of the pipe, and try to select the pipe section without 
scaling to measure. If it is not completely satisfied, the scale should be considered as the lining to obtain 
better measurement accuracy. 

 Select the pipe section that is uniform and dense, easy to ultrasonically transmit. 
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3. W110 sensor installation 

3.1 Overview 

The W110 plug-in flow sensor (hereinafter referred to as the plug-in sensor) is mounted on a carbon steel 
pipe through a ball valve (if it is installed on a pipe made of plastic or other materials, an additional mounting 
collar may be required to install).  The maximum installation diameter of the plug-in flow sensor is 
DN5000mm, the measuring temperature range is -40~+80oC, and the standard length of the cable is 9m, which 
can be extended to 300m. 

The specific structure of the plug-in flow sensor is shown in the following figure. The mounting seat is 
welded to the pipe section to be tested. The inserted sensor and the mounting seat are connected by a ball valve. 
When the sensor is taken out, the ball valve can be closed, so that the pressure installation and disassembly can 
be realized. At the same time, the connecting nut adopts O-ring sealing structure to ensure the safety of 
installation and use. 

 

W110 plug-in sensor structure diagram 

1. cable 

2. Anti-bending type 
screw 

3. Connector 

4. Orientation rod 

5. Nut 

6. Connecting nut 

7. Ball valve 

8. Mount 

9. Probe 

3.2 Select measurement point 

In order to obtain the strongest signal and the best measurement accuracy, it is crucial to ensure the correct 
flow sensor installation spacing.  For example, for the selection of measuring points, please refer to section 2.4. 

3.3 Installation spacing determination 

The installation distance of the plug-in flow sensor refers to the center distance of the mounting holes of the 
two flow sensors. After inputting the correct parameters when setting the pipe parameters in the menu, check the 
value displayed in the 2.17 menu item of the display window (initial setting → 17. sensor installation pitch). This 
value is the center hole distance L (unit: mm) between the two sensors. 

The installation method is as follows: 

1. Drill holes at certain measuring points (if you need to press the opening, please refer to the operating 
instructions of  Solidat DDK electric pressure tapping device or related pressure tapping equipment), the 

2 3 4 5 6 8 9 

d

H = 265

-d

71

H：Indicating installation height d：Tube wall thickness
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diameter of the hole is 40mm.  Before drilling, align the center of the hole in the sensor mount with the center of 
the hole and then weld it vertically on the pipe. 

2. Close the ball valve and tighten it on the mount. 

3. Unscrew the positioning sleeve and loosen the locking ring, retract the sensor into the coupling nut, and 
then tighten the coupling nut to the ball valve. 

4. Open the ball valve, insert the sensor into the tube, and measure the outside of the pipe to the size of the 
rod to make it conform to the following formula: 

H＝265-d 

Where: H—mounting height: the center distance of the positioning rod to the outer wall height (mm) 

          265—constant (mm) 

          D—wall thickness (mm) 

5. Tighten the nut slightly, turn the orientation rod so that the orientation rod points to the outside of the two 
sensors, and make the axis of the orientation rod coincide with the axis of the pipe. Finally, tighten the screw and 
screw the positioning sleeve onto the coupling nut. 

6. Connect the upstream and downstream (red upstream, blue downstream) sensor cables to the transmitter 
terminals. 

 

important hint 

In the horizontal measurement of the pipeline, the sensor must be installed in the horizontal 
direction of the axial surface of the pipeline, because the upper part of the pipeline often has 
bubbles or air pockets, and there is sediment at the bottom, which causes signal attenuation. 

3.4 Menu setting description 

For example, a carbon steel pipe with a diameter of DN200 is measured. The outer diameter of the pipe is 
219 mm, the wall thickness of the pipe is 6 mm, the inner diameter of the pipe is 207 mm, the measuring medium 
is water, and there is no lining material or lining. When the sensor menu is set, the basic parameters of the pipe are 
set as follows: 

Step 1. Set the pipe outer diameter 

       Enter the 2.02 menu item, the 
tube outer diameter of the plug-in 
sensor is the input tube inner diameter 
value 
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Step 2. Set the wall thickness of the 
pipe wall 

       Enter the 2.03 menu item and 
enter a value of 0.01 (enter this value 
for the plug-in type) 

 

 

Step 3. Select the tubing 

       Enter the 2.05 menu item to 
select the required pipe 

 

 

 

 

  

Step 4. Flow sensor type 

       Go to 2.13 menu item 
selection 

       2. Plug in W110 
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Step 5. Flow sensor installation 
method 

       Enter the 2.11 menu item and 
select the installation method. 

 

Step 6. Select the number of channels 

       Enter the 2.16 menu item and 
select 1~6 channels; 

 

 

 

 

Step 7. Display the flow sensor 
spacing 

       Enter the 2.17 menu item and 
install the flow sensor according to the 
installation distance displayed and the 
installation method selected in the 
previous step. 

 

 

For the rest of the settings, please refer to the relevant sections in the manual. 

 

 

Special Note 

Since the hole needs to be opened when the plug-in sensor is installed, the hole position cannot 
be changed after the hole is opened. Therefore, it is necessary to confirm and verify that the pipe 
segment parameters are set correctly before opening the hole, and then open the hole according 
to the center distance displayed in menu 2.17. 
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3.5 installation method 

There are two types of plug-in flow sensors: Z-mounting and V-mounting, which are set by the 2.14 menu 
item and should be selected according to the specific application conditions. 

3.5.1 Z type 
The Z-type mounting method is suitable for pipe diameters from 50mm to 5000mm, which is the most 

commonly used mounting method for plug-in sensors (see the figure below).  The Z-type installation method is 
more suitable for pipe sections with serious fouling or rust on the inner wall of the pipe, and has the advantages of 
strong signal and high measurement accuracy.  When using the Z-mounting method, it is necessary to ensure that 
the center axes of the two sensors and the pipe are in a plane, and the plane should not be in the vertical position 

of 6 o'clock and 12 o'clock.  (See below) 

 

 

3.5.2 V type 
The V-type installation method is suitable for pipe diameters of 300mm~1200mm, and can only be used 

when the site can be installed on one side (for example, the other side is against the wall) (see the figure below). 

 

 

 

Top

 
9 o'clock reference 
point 

spacing of 
wells 

L

flow direction 

3 o'clock 
reference 
point 
 

Bottom

Top view Reference position Profile 
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3.6 Installation check 

Installation inspection refers to checking whether the sensor is installed properly and whether it can receive 
the correct and strong ultrasonic signal that can make the machine work normally to ensure the instrument runs 
reliably for a long time.  By checking the received signal strength, signal quality, total transmission time, time 
difference, and transmission time ratio, you can determine if the installation is optimal. 

3.6.1 Signal strength 

The signal strength (shown in Signal) refers to the strength of the received signal in both the upstream and 
downstream directions.  The flowmeter uses a number from 00.0 to 99.9 to indicate the relative signal strength.  
00.0 indicates that the signal is not received; 99.9 indicates the maximum signal strength. 

In general, the greater the signal strength, the more stable the measured value, and the longer it can operate 
reliably for a long time.  The condition for normal operation of the system is that the signal strength in both 
directions is greater than 65.0.  When the signal strength is too low, re-check the sensor installation location, 
installation spacing, and whether the piping is suitable for installation or replacement. 

3.6.2 Signal quality (Q value) 

The signal quality is referred to as the Q value (displayed in Signal) refers to the degree of reception of the 
signal.  The flow meter uses a number from 00 to 99 to indicate signal quality.  00 indicates the worst signal 
quality; 99 indicates the best signal quality. 

In general, the sensor position should be adjusted repeatedly to maximize the signal quality. 

3.6.3 Total propagation time, propagation time difference 

The “Total Transmission Time, Transmission Time Difference” displayed in 6.03 of the setting can reflect 
whether the installation is suitable, because the measurement operation inside the flowmeter is based on these two 
parameters, so when the “time difference” fluctuation fluctuates too much, the displayed The flow rate and flow 
rate will also jump sharply. This situation indicates that the signal quality is too poor, which may be caused by 
poor pipeline conditions, improper sensor installation or incorrect parameter input. 

Under normal circumstances, the fluctuation of the time difference should be less than ±20%.  However, 
when the pipe diameter is too small or the flow rate is very low, the fluctuation of the time difference may be 
slightly larger. 

3.6.4 Sound speed ratio 

The sound speed ratio is used to confirm that the mounting distance between the sensors is correct.  The 
sound speed ratio should be 100 ± 3 when the installation is correct.  The sound speed ratio can be viewed in 
menu 6.01. 

 

note 

When the speed of sound ratio exceeds the range of 100 ± 3, it should be checked: 

The parameters (tube outer diameter, wall thickness, pipe, lining material, etc.) are entered 
correctly. 

Is the sensor mounting pitch consistent with the data shown in menu 2.17, 

Whether the sensor orientation rod is installed on the same axis of the pipeline, whether the 
pipeline at the installation point is elliptical or the like. 

3.6.5 Problems to be aware of during installation 
1. The input pipe parameters must be correct, otherwise the sensor will not be installed properly and will 

not work properly. 

2. Verify that the mounting clearance matches the sensor mounting spacing given in menu 2.17. 

3. If the signal strength is always 0.00, the flowmeter does not receive the ultrasonic signal. Check whether 
the parameters related to the pipeline are correctly input, whether there is no fluid in the pipeline, 
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whether the installation is too close to the valve elbow, and whether there are too many bubbles in the 
fluid. 

4. It should be avoided to install and use the flowmeter in an environment with large electromagnetic 
interference, so as to avoid the signal strength being too low or fluctuating, which affects the normal 
operation of the flowmeter. 

5. At the end of the installation, power up the instrument and check the parameters and display results. 

4. Instructions 
4.1 System working status judgment 

Press the Diag. button, if the window status bar shows "R", the meter is working properly. 

Press the Diag. button, if the window status bar shows "I", it means that the work is not working properly. 

4.2 Zero cut 

The data in menu 4.02 is called the low flow cutoff value, and the system treats the flow rate with an absolute 
flow rate below this value as "0".  This parameter can be set to avoid false accumulation of measurement errors 
generated by the flowmeter when the real flow rate is “0”.  In general, set this parameter to 0.03m/s. 

When the flow rate is greater than the low flow cutoff value, the low flow cutoff value is independent of the 
measurement and does not affect the measurement. 

4.3 Zero setting 

When the measured fluid flow rate is “0”, various measuring instruments will generate a “zero point”, that is, 
the displayed measured value is not equal to “0”, and the value is called “zero point”.  For any measuring 
instrument, the smaller the zero point, the better. 

If the zero point is not "0", a measurement error will occur.  And the smaller the measured fluid flow rate, 
the greater the error caused by the zero point.  The error caused by the zero point can be ignored only when the 
zero point is as small as the measured physical quantity. 

For ultrasonic flowmeters and analyzers, when the flow rate is small, the error caused by the zero point 
cannot be ignored.  Zero setting is required to improve the accuracy of small flow measurement. 

Use the menu 4.03 to set the static zero point, type After waiting for the page jump or prompt to 
complete, if the function is executed with traffic, the traffic can be displayed as “0” and can be restored using 
menu 4.04. 

4.4 Meter factor 

The meter factor is the ratio between “true value” and “indicator value”. For example, when the measured 
physical quantity is 2.00 and the instrument displays 1.98, the meter factor is 2/1.98.  It can be seen that the 
coefficient of the meter is preferably constant at 1.  However, when the instruments are produced in batches, it is 
difficult to achieve a coefficient of "1" for each meter.  The degree of difference or inconsistency is called the 
"consistency" of the meter. 

Since there are also differences in factors such as pipes during use, a “meter factor” is also generated, which 
is set to correct errors caused by different pipes.  The meter factor must be entered based on the actual calibration 
result.  It can be entered using menu 4.06. 

4.5 4~20mA current loop output 

The current loop output accuracy of the flowmeter is 0.1%, fully programmable, and can be set to various 
output modes such as 4~20mA.  Select and modify in menu 5.04. For details, please refer to the description of 
5.5.4 in this manual. 
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Enter the corresponding value of the current loop 4mA output in menu item 5.05, and input the 
corresponding value when the current loop 20mA is output in menu item 5.06.  For example, if a pipe flow range 
is 0~1000m3/h, enter 0 in menu 5.05 and enter 1000 in menu 5.06. 

Use menu 5.07 to verify that the current loop itself is “calibrated”. The verification method is: 

By 5.07 Key use or The words "4mA" and "20mA" are sequentially shifted out, and the 
output current of the current loop is measured using a precision ammeter to calculate the error between the two to 
see if it is within the allowable error.  If not, refer to Section 4.6 of this chapter to calibrate the current loop. 

Menu 5.08 is used to view the current current loop output current value, which varies with flow. 

4.6 4-20mA current loop output calibration 

 

note 

Under normal circumstances, unless the user finds that the current value displayed by the 
menu 5.07 check current loop is different from the actual output current value, do not perform 
this operation.  Because each flow meter is shipped from the factory, the manufacturer has 
carried out a rigorous calibration. 

The method of calibrating the analog input is: 

 

press Enter the password input mode, press the number key to enter the password 115800 and 

press Confirm the password, enter the current loop calibration directory, press again The key enters 
the 4mA calibration state, and the precision current meter is used to measure the output current of the current loop. 

or The key adjusts the size of the displayed number and observes the current of the ammeter until it 
stops at 4.00 mA, indicating that the 4 mA calibration has been completed. 

At this time, press again The key enters the calibration state of the current loop output 20mA, and the 
method is the same as 4mA calibration. 

The calibration results are automatically stored in the EEPROM inside the unit and the power is not lost.
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4.7 TF card operation instructions 

4.7.1 Technical specifications 

Capacity: 8GB standard configuration 

Note: Since the TF card is a fashion consumer product, the update is faster, and the specific configuration is 
subject to the actual product. 

Data collection interval: Users can set arbitrarily between 1~13000 seconds as required. The factory default 
is 2s. 

Data access content: time, date, flow, flow rate, cumulant, positive cumulant, negative cumulant. 

The data storage format is: 1=07-04-10, 14:16:33 

2=+3.845778E+01m3/h 

3=+1.451074E+00m/s 

4=-0000010E+0m3  

5=+0000002E+0m3  

6=-0000012E+0m3 

File system format: FAT32 

File storage type: text file (.TXT) 

File name format: mm-dd-hh The file name is in 8-digit form. The default file name is year, month, and day. 
For example, 20150101 indicates 2015-01-01. 

4.7.2 Read data offline 

Insert the TF card removed from the instrument into the TF card reader and use the card reader to copy the 
data directly to the computer.  If you need to convert the format, please use the "Converter.exe" software to 
convert. 

1. File conversion tool (in the connection interface, you can directly click the "Offline" button to enter the file 
conversion interface) 

Click the "Converter" tab to convert the data file format (.TXT) in the TF card to a spreadsheet (.XLS) 
format. The program interface is as follows: 

 
In the "Source File (*.txt)" field, type the text file storage directory and file name to be converted, in the 

"Destination File (*.xls)" field, type the converted Excel file storage directory and file name, and then click 
"Convert". " button, see "OK!" conversion work is completed. 
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4.7.3 TF card storage operation guide 

1. press The key enters the TF card storage setting screen. 

 

 

2. When the modification is complete or the default value is used, select "Start" and press The key starts 
to store and the normal screen is stored as shown above.  (If the storage is not normal, the screen will give a 
prompt, as shown below) 

 

3. If you want to pause the storage of data, select "Stop", "Start" button Stop or continue to store data. 

 Note: The default is to write TF card data when booting. The file name is dated as the file name. When the 
date is updated, the file name is automatically updated. 

4. When the TF card data is full, it will be changed from "Write Now..." to "Storage Full".  At this point, you 
can take out the TF card, export the data to the computer, and empty the TF card and plug it back in to 
continue using it. 

4.8 Instrument serial number 

The flow meter and analyzer use a unique electronic serial number (ESN) to differentiate each flow meter for 
easy management by the manufacturer and user.  Use the menu 5.10 to view the ESN. 

Note: For the operation of other menus, please refer to 5. “Window Menu Details”. 
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5. Detailed window menu 

5.1 Traffic data display 

 

01 Net cumulant multiplier display 

02 Current flow rate view 

03 positive cum multiplication display 

04 Negative Cumulative Multiplier Display 

05 real-time traffic display 

06 Day net cumulative display 

5.2 Initial parameter setting 

 
5.2.1 Input tube outer perimeter 

If the known condition is the outer diameter of the pipe, enter the outer circumference of the pipe in 2.01. 

5.2.2 Input tube outer diameter 

Directly enter the outer diameter of the pipe, or the outer circumference of the 2.01 input pipe.  The outer 
diameter of the tube must be greater than 15 mm and less than 6000 mm. 

Note: The outer diameter of the tube and the outer circumference of the tube can be entered as one; the value 
of the inner diameter of the inserted sensor tube outer diameter input tube. 

5.2.3 Input pipe wall thickness 

The wall thickness of the pipe must be entered; for plug-in sensors, the wall thickness is 0.01 mm. 

5.2.4 Input tube inner diameter 

If you have entered the tube outer diameter (or outer perimeter) and wall thickness, you can skip this setting. 
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5.2.5 Select pipe 

 

Input pipe, there are the following items to choose from (use 、 Key selection, press after 

selection Save and exit the selection mode): 

0. Carbon steel 

1. stainless steel 

2. cast iron 

3. Ductile iron 

4. copper 

5. Polyvinyl chloride 

6. aluminum 

7. asbestos 

8. FRP 

9. other 

Item 9 "Other" is used to input other materials not included in the first 8 items.  If the user selects this item, 
the corresponding sound velocity of the pipe must be entered in menu 2.06. 

5.2.6 Input corresponding tube sound velocity 

This is only useful when the Tube Menu 2.05 is selected as "Other". 

When 0~8 material is selected in menu item 2.05, this window cannot be accessed, the system automatically 
calculates according to the parameters in the machine; when 9 is selected, the tube sound speed is input. 

5.2.7 Select pipe lining material 

There are the following options: 
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0. Unlined 

1. Epoxy asphalt 

2. rubber 

3. Mortar 

4. Polypropylene 

5. Polystyrene 

6. Polystyrene 

7. Polyester 

8. Polyethylene 

9. Hard rubber, bakelite 

10. Teflon, Teflon 

11. other 

Item 11 "Other" is used to input other materials not included in the first 10 items.  After selecting "Other", 
you must enter the pipe lining speed in menu 2.08. 

5.2.8 Input tube lining speed 
Only select "Other" in the 2.07 item to set, otherwise you can only view the tube lining sound speed selected 

in menu item 2.07. 

5.2.9 Input lining thickness 

However, it can only be set if lining is selected in menu item 2.07. 

5.2.10 Select fluid type 

 

There are several fluids to choose from: 

0. water 

1. seawater 

2. kerosene 

3. gasoline 

4. Fuel oil 

5. crude 

6. Propane 

7. Butane 

8. other 

9. Diesel 

10. castor oil 

11. Peanut oil 

12. 90# gasoline 

13. 93# gasoline 

14. alcohol 

15. 125 degrees Celsius water 

“Other” can refer to any fluid, but you need to enter the corresponding speed of sound in menu item 
2.11.  

5.2.11 Input fluid sound velocity 

Enter the speed of sound of the measured fluid. This is the only way to enter the sound velocity of the fluid if 
you select “Other” in menu item 2.10.  Otherwise, the default sound speed of the machine corresponding to the 
fluid listed in menu 2.10 is displayed and cannot be modified.
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5.2.12 Input fluid viscosity 

Enter the kinematic viscosity coefficient of the measured fluid. This can only be entered when Window > 
2.10 selects "Other". Otherwise, the input is not used and the machine uses the default value. 

5.2.13 Select sensor type 

This item is used to select the type of ultrasonic sensor: 

 

 

 

There are 4 sensor types to choose from: 

0. Standard outer clip 

1.Plug in Type-B45; for W211 

2. Plug in W110 

3. Plug in WH101 

 

5.2.14 Select sensor installation method 
There are 3 ways to choose from: 
0. V 
1. Z 
2. N (small pipe installation) 
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5.2.15 Fixed delay 

 

Transmitter transmission delay. 

5.2.16 Number of channels 

 

Select the total number of available channels, and only scan the set number of channels at most. The more 
channels you select, the slower the update and the more accurate the measurement.  The channel number signal 
strength and signal quality are displayed on the signal interface, and the excess channel number information is 
displayed in gray. 

5.2.17 Select sensor mounting spacing 

 

The user must install the sensor according to this size (note that the installation distance must be 
measured when installing).  This data is automatically given by the machine after the user has entered 
the pipe parameters. 
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Special Note 

If you use a plug-in sensor, since the hole needs to be opened when the plug-in sensor is 
installed, the hole position cannot be changed after the hole is opened. Therefore, you must 
confirm and verify that the pipe segment parameters are set correctly before opening the hole, 
and then press the center-to-center spacing shown in menu 2.17. .  See section 3.5 W110 
Sensor Installation for details. 

 

5.2.18 Mount point installation parameter access 

Access to the pipeline and installation parameters, a total of 16 sets of parameters can be accessed.  
There are three ways to work: 

0. Storage mount point parameters 

1. Retrieve the mount point parameters 

2. Browse installation point parameters 

When you choose to store and press Enter, the window will display an address number and the 
original parameters. The user can use the up and down arrow keys to move the address. After pressing 
Enter, the currently used parameters will be stored in the space of this address. 

When you select Extract, press Enter, the system takes the parameters and calculates them, and then 
automatically goes to the main interface of the setup interface. 

5.2.19 Display current fluid cross-sectional area 
 

5.2.20 WIFI settings (alternate) 
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5.3 Flow unit setting 

 

5.3.1 Male-English unit selection 

Choose the measurement unit system, which is available for selection: 

0. Metric 

1. Imperial 

Factory default metric. 

5.3.2 Instantaneous flow unit selection 

 

Select the flow and time unit of the instantaneous flow unit. 

The flow unit can be selected: 

0. Cubic meters (m3) 

1. l (1) 

2. American Gallon (GAL) 

3. Inch gallon (gal) 

4. Mega gallon (mg) 
5. Cube (cf) 

6. American barrel (bal) 

7. Inch Barrel (Ib) 
8. Oil drum (Ob) 

The time units can be selected: /d (every day), /h (hourly), /m (per minute), /se (per second), and the factory 
default unit is m3/h. 
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5.3.3 Cumulative flow unit selection 

Select the accumulator flow unit, the unit that can be used is the same as the flow unit in item 5.3.2 of the 
manual.  Users can choose according to actual needs.  Factory default unit: m3. 

5.3.4 Accumulator multiplier 

 

The function of the multiplication factor is to extend the representation range of the accumulator.  
The multiplication factor acts on both the positive and negative accumulators and the net accumulator.  
The following factors can be selected based on the actual flow rate: 

0. x 0.001 (1E-3) 

1. x 0.01 

2. x 0.1 

3. x 1 

4. x 10 

5. x 100 

6. x 1000 

7. x 10000(1E+4) 

Factory default multiplier factor: x1. 

5.3.5 Positive accumulator switch 

Turn the positive accumulator on or off.  The flow meter is accumulated when set to "on".  When set to 
"Off", the display of the positive cumulant of the window such as the total amount will not change.  The factory 
default is "on". 

5.3.6 Negative accumulator switch 

Turn the negative accumulator switch on or off.  When set to “On”, the flowmeter performs 
negative flow accumulation. When set to “Off”, the negative cumulant of the total window will not 
change.  The factory default is "on". 

5.3.7 Net accumulator switch 

Turn the net accumulator switch on or off.  When set to “On”, the flowmeter performs net flow 
accumulation. When set to “Off”, the display of the net cumulative amount of the total window will not 
change.  The factory default is "on". 

5.3.8 Accumulator clear 

Clear the accumulator and clear all parameter settings to the factory defaults.  

use on Use the down arrow key to select an action item and press Perform the 
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corresponding operation, if you do not need to clear the operation, press Return to the previous 
level, there are the following options: 

 

 Not clear 

 Clear all accumulators 

 Net accumulator clear 

 Positive accumulator clear 

 Negative accumulator clear 

 reset 

 

 

If you want to clear all the setting parameters and return to the factory original default value, you can 
choose to clear it under this window, the flow meter will automatically restore the default factory settings and 
return to the flow interface.  Restoring the factory settings only clears the parameters in the settings, and the 
accumulated amount is not cleared. 

 

 

5.3.9 Manual accumulator 

Manual accumulator is an independent accumulator, press Start after the key, press again Stop 
after the key.  Used for estimating estimates of flow. 

 

note 

This action will cause the user's set data to be cleared and changed to the factory defaults. 
Please be careful. 
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5.4 Select settings 

 

5.4.1 Input damping coefficient 

The damping coefficient ranges from 0 to 999 seconds. 

0: indicates no damping; 999: indicates maximum damping. 

Damping serves to smooth the display of data.  The principle is just like the first-order RC 
low-pass filter, and the damping coefficient value is equivalent to the time constant of the circuit.  
Usually enter a value between 3 and 10 in the application. 

5.4.2 Enter a low flow cutoff value 

Cut off the low flow rate flow.  So that the system displays a "0" value at low flow rates to avoid 
inefficient accumulation.  For example, if the cutoff value is set to 0.03, the machine treats all the 
measured values within the flow rate of ±0.03 as "0".  Usually enter 0.03 in the app. 

5.4.3 Static zero setting 

When the fluid is static, the indication value of the instrument is called "zero point".  When the 
"zero point" of the flowmeter is not zero, the zero point will be superimposed on the true value of the 
flow at any time, so that the measurement of the flowmeter is deviated. 

The static zero setting must be installed with the sensor and the pipe. 

After the internal flow is completely static, the "zero point" caused by the installation position and 
parameters of the pipeline can be eliminated, and the accuracy of the low flow measurement can be improved. 

press After the key, the selection item pops up, select “No” to not set the static zero point, select 
“Yes” to enter the static zero setting state, and wait for the status process indication to complete.  The progress is 
completed with one of the following prompts: 
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 1. The zero point setting is successful and the flow interface is returned. 

 2. Zero setting failed. 

 3. Zero point > 0.5m/s Zero setting failed. 

 Press again Exit status display. 

5.4.4 Clear zero setting 

Select "Yes" and press That is to complete the clear operation, clear the "zero point" set by the user, and 
clear only valid for the current time.  The status still shows "No" after exiting the selection mode. 

5.4.5 Manually set the zero offset 

It is an uncommon calibration method, suitable for experienced operators to manually input an 
offset superimposed on the measured value in the case where other zero-method methods are not used 
well, in order to obtain a true value.  example: 

Actual measured value = 250 m 3 / H 

Offset = 10 m 3 / H 

Flowmeter display = 240 m 3 / H 

In general, this value should be set to "0". 

5.4.6 Meter factor 

This parameter, also known as the meter factor, is used to correct the measurement results.  The 
user can enter the actual scale factor based on the calibration result. 

5.4.7 Network identification address code 

Enter the network identification address code. The network identification address code takes a value other 
than 13 (0DH carriage return), 10 (0AH line feed), 42 (2AH*), 38 (26H&) in 1~247. The system identification 
code is used in Identify devices in a network environment. 

5.4.8 password protection 

This option "locks" the machine. 

After setting the password protection, the system prohibits any operation of modifying the 
parameters, only the parameters can be viewed, thus protecting the instrument. 

Always running.  The only way to "unlock" is to enter the original password correctly.  The 
password is represented by a 6-digit number.  (If you have forgotten the password, please contact the 
manufacturer or dealer), select “Unlock” and select “New Password” to set the new password. 

The key is saved and the password is permanently remembered. 

Warm reminder: Please remember that after the password is modified, the factory password is 115800. 

5.4.9 Segment correction function switch 
On: Turns on the segment correction function. 

Off: Do not use the segmentation correction function (standard selection) 

The segment correction value set in 5.5.10 only works when set to "On" 

 

note 

If this function is executed in the presence of traffic, the traffic will be displayed as "0" and 
recovery can be performed using 5.4.4. 
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5.4.10 Segmentation correction factor 

5  

16 sets of correction factors can be set for segmentation correction measurement results.  The 
user can input the actual scale factor according to the calibration result. After the input is completed, 

move the cursor to 16, press Save the modified value. 

5.4.11 language selection 

 

Switch menu language, the instrument provides Simplified Chinese and English languages: select 
"Simplified Chinese" menu to display as Simplified Chinese, select "English" menu to display in 
English 

Note: The default Simplified Chinese menu is when the instrument is shipped from the factory. 

5.4.12 Automatic compensation off current switch 
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5.5 Input and output settings 

 

5.5.1 Enter the AI1 value 
The analog input AI1 analog value is displayed. 

5.5.2 Enter the AI2 value 
The analog input AI2 analog value is displayed. 

5.5.3 Enter the AI3 value 
The analog input AI3 analog value is displayed. 

5.5.4 Current loop output selection 
0.4-20mA vs flow 

1.4-20mA vs flow rate 

5.5.5 Current loop 4mA output corresponding value 

Set the flow rate corresponding to the current loop output value of 4 mA. The unit of flow rate is 
the same as in 5.3.2 of the manual. 

When 5.5.4 is selected as the "4-20mA corresponding flow rate" mode, the unit of value is taken 
as m/s. 

5.5.6 Current loop 20mA output corresponding value 

Set the flow rate corresponding to the current loop output value of 20 mA. The flow unit used is 
the same as in 5.3.2 of the manual. 

When 5.5.4 is selected as the "4-20mA corresponding flow rate" mode, the unit of value is taken 
as m/s. 

 

note 

The corresponding value of 20mA will be used as the reference value of the user's field flow 
upper limit at the same time. The user must set this value! 

5.5.7 Current loop check 

Check that the current loop of the factory machine has been calibrated.  Press when using Key select 

this option to operate the mode, then press Enter calibration mode, use or Move out 4 mA, 
20 mA display, and check the current with a precision ammeter at the same time. Whether the I+ and I- terminals 
of the ring output are the displayed values.  If the tolerance is exceeded, the current loop needs to be recalibrated. 

Calibration completed Exit the check mode. 
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5.5.8 Current loop current output value 

Displays the actual current value of the current current loop output.  If 10.0000mA is displayed, the output 
value of the current loop is 10.0000mA.  If there is a situation where the output value of the current loop deviates 
significantly from the value displayed in this window, the user should recalibrate the current loop. 

5.5.9 Date time setting 

Modify the system date and time.  The time is in 24-hour format.  press The key will appear after 
the prompt ">". 

5.5.10 Instrument serial number 

Displays the electronic serial number (ESN) of this unit.  The serial number uniquely corresponds to each 
factory flow meter, and the manufacturer uses it to create a machine file, which can be used for instrument 
management. 

 

5.5.11 Serial port settings 

This window is used to set the serial port.  The serial port is used to communicate with other devices.  The 
serial port parameter settings of devices connected with a serial port must match.  The first selection data in the 
window indicates the baud rate, which can be selected from 9600, 19200, 38400, 56000, 57600, 115200. 

5.5.12 AI1 range 

This window is used to input the temperature or pressure values represented by the analog inputs 4mA and 
20mA. 

5.5.13 AI2 range 

This window is used to input the temperature or pressure values represented by the analog inputs 4mA and 
20mA. 

5.5.14 AI3 range 
This window is used to input the temperature or pressure value represented by the analog input 4mA and 

20mA. 

5.5.15 Frequency output range 

Set the upper frequency value of the frequency output signal.  The upper limit frequency value 
must be greater than the lower limit frequency value, and the value range is 0-9999Hz.  The factory 
default value is 1~1001Hz. 

Note: The frequency signal output is output from the OCT port, so to output the frequency signal, 
the OCT must also be set to the frequency signal output mode (5.25 option is 13.OCT output frequency 
signal). 
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5.5.16 Set the frequency output lower limit flow value 

The flow rate value corresponding to the lower limit frequency point of the frequency signal is set, 
that is, the corresponding flow rate value when the frequency output signal frequency is the frequency 
output lower limit frequency value.  For example, if the frequency output lower limit frequency value 
is set to 1000 Hz and the frequency output lower limit flow value is set to 100 m 3/h, when the 
frequency output is 1000 Hz, the flow rate measured by the flow meter at this time is 100 m 3/h. 

 

5.5.17 Set the frequency output upper limit flow value 

Enter the flow rate value of the upper frequency point corresponding to the frequency signal.  
That is, when the frequency output signal frequency is the frequency output upper limit frequency 
value, the corresponding flow rate value.  For example, if the frequency output upper limit frequency 
value is set to 3000 Hz and the frequency output upper limit flow value is set to 1000 m 3/h, when the 
frequency output is 3000 Hz, the flow rate measured by the flow meter at this time is 1000 m 3/h. 

5.5.18 Backlight control settings 
0, "normally bright" means that the backlight is always bright; 

1, "closed" means to immediately close the screen; 

2. "Bright screen for 10 seconds"; 

3. "Bright screen for 30 seconds"; 

4. "Bright screen for 1 minute"; 

5, "Bright screen 2 minutes"; 

6, "bright screen 5 minutes"; 

Select “bright screen nn s”, the backlight will flash automatically after kn seconds in the keystrokes to save power 
(saving the backlight by 30mA). 

5.5.19 Work timer 
Shows the time since the last “clearing”, the flowmeter has accumulated work, the display is hour: minute: 

second; select the cursor to press this button  , select "Yes" to clear, select "No" to return to 
zero. 

5.5.20 Alarm #1 lower limit flow 

Enter the lower limit of alarm #1.  Under the condition that the corresponding alarm is selected 
in 5.26, any measured flow below this lower limit will cause an alarm output from the hardware OCT 
or relay output. 
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5.5.21 Alarm #1 upper limit flow 

Enter the upper limit of alarm #1.  Under the condition that the corresponding alarm is turned on 
in the 5.26 window, any measured flow value higher than the upper limit will cause the alarm output of 
the hardware OCT or relay. 

5.5.22 Alarm #2 lower limit flow 

Enter the lower limit of the alarm 2.  Under the condition that the corresponding alarm is turned on in the 
5.26 window, any measured flow below this lower limit will cause an alarm output from the hardware OCT or 
relay. 

5.5.23 Alarm #2 upper limit flow 
Enter the upper limit of the alarm 2.  Under the condition that the corresponding alarm is turned on in the 

5.26 window, any measured flow above this upper limit will cause an alarm output from the hardware OCT or 
relay. 

5.5.24 Buzzer setting 
Set the switch status of the buzzer. 

00. Alarm when there is no signal 
01. Alarm when signal is degraded 
02. Measurement status is abnormal 
03. Alarm when flowing in reverse 
04. The analog output is limited to 100% 
05. Frequency output exceeds 120% 
06. Alarm 1 exceeded 
07. Alarm 2 is over limit 
08. As a doser output 
09. Positive cumulant pulse output 

010. Negative cumulant pulse output 
011. Net cumulant pulse output 
012. Energy accumulation pulse output 

(reserved) 
013. Serial port control 
014. Measuring medium sound velocity 

change 
015. button 
016. Turn off the buzzer output 

 

5.5.25 OCT output settings 

Set the output trigger event source of the hardware OCT output component. The trigger events that can be 
selected are: 

00. Alarm when there is no signal 
01. Alarm when signal is degraded 
02. Measurement status is abnormal 
03. Alarm when flowing in reverse 
04. The analog output is limited to 100% 
05. Frequency output exceeds 120% 
06. Alarm 1 exceeded 
07. Alarm 2 is over limit 
08. As a doser output 
09. Positive cumulant pulse output 

010. Negative cumulant pulse output 
011. Net cumulant pulse output 
012. Energy accumulation pulse output 

(reserved)   
013. OCT output frequency signal 
014. Serial port control frequency output 
015. Serial port control 
016. Measuring medium sound velocity 

change 
017. Turn off OCT output 

 

5.5.26 Relay output setting 

This menu is used to set the output trigger event (source) of the hardware RELAY output unit.  RELAY is a 
single-pole normally open for controlling external devices. 

00. Alarm when there is no signal 
01. Alarm when signal is poor 
02. Measurement status is abnormal 
03. Alarm when reverse flow 
04. Analog output is out of bounds 100% 
05. Frequency output exceeds 120% 
06. Alarm 1 out of bounds 
07. Alarm 2 out of bounds   

08. Quantitative output 
09. Positive cumulant pulse output 
010. Negative cumulant pulse output 
011. Net cumulant pulse output 
012. Energy accumulation pulse output 

(reserved) 
013. Serial port control 
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014. Measuring medium sound velocity 
change 

015. button 
016. shut down 

 

5.5.27 Traffic batch controller 
The flow batch controller is also called a quantitative controller, and the flow meter has a built-in batch 

controller.  press The key enters the batch control operation interface (refer to the shortcut 

menu batch controller for the operation mode). 

 

Press again Start accumulating. If the net cumulant amount reaches the set value, the 

buzzer will sound. 

5.5.28 Sun and moon year accumulator 

 

017. This item can refer to the total cumulative amount of any of the first 64 operating days, any of the 
first 64 operating months, and any of the first 5 operating years. 

018. use or Select to browse the day, month and year accumulation content, "0" to view by 

day, "1" to view by month, and "2" to view by year. Enter, you can view the corresponding 
item, the corresponding 64-day traffic. 

For example: when the cursor ">" is on the date, press Enter the net cumulant of ten run 
dates for 64 run dates, and move the cursor up and down to see the cumulative amount of other dates.  

In the date cumulant view interface Exit the cumulative amount view interface. 
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5.6 Diagnostic item 

 

5.6.1 Sound speed ratio 
Displays the percentage of the transmission time calculated internally by the meter and the actual measured 

transmission time.  Under normal working conditions, the value is 100±3%. If the difference is too large, the user 
should check whether the input parameters are correct, especially if the sound velocity of the fluid is accurate and 
the sensor is installed properly.  This data is meaningless when the system does not enter the normal 
measurement state. 

5.6.2 Fluid sound velocity 
The speed of sound of the fluid detected by the meter is displayed. Generally, this value is approximately 

equal to the value entered by the user in the menu 2.11 Fluid Sound Velocity window. If the difference between 
the two is large, the data in the sensor installation point or menu 2.11 fluid sound speed window has error. 

5.6.3 Total propagation time/time difference 
Displays the average ultrasonic transmission time (in uS) and the upstream and downstream transmission 

time difference (in n S) detected by the meter.  The two readings are the main basis for the flowmeter to calculate 
the flow rate, especially the difference in transmission time can best reflect whether the machine is stable.  
Generally, the fluctuation rate of transmission time difference under normal working conditions should be less 
than 20%. If it is greater than this value, the system is unstable. Check whether the sensor installation point is 
appropriate and whether the setting parameters are correct. 

5.6.4 Reynolds number and pipe coefficient 

The Reynolds number calculated by the current flow meter and the current speed correction coefficient value 
(or pipe factor) used by the flow meter are displayed.  The correction factor is generally the coefficient of the 
average flow velocity and the average surface velocity of the pipe. 

5.7 Additional item 
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5.7.1 Power-off moment 

 

You can browse the first 64 power-off times and instantaneous traffic, and you can get the first 64 power-off 
times and instantaneous traffic. 

After entering this item, press 、 The keys alternately display the last time, the last time, and 
so on, a total of 64 power-on, power-off times, and instantaneous flow values.  The display style is as shown on 
the right. The word “ON” indicates the power-on time, the right side shows the power flow at power-on; the 
“OFF” word indicates the power-off time, and the right side shows the power flow when the power is off. 

5.7.2 Total working time 
5.7.3 The moment when the power was last powered off 
5.7.4 Traffic at the last power outage 
5.7.5 Total power-on times 

Shows the total number of power outages since the factory was shipped. 

5.7.6 AI calibration 

AI access standard 20ma, enter the password 115800 to enter the calibration, press or The 
displayed AI analog value is compared to the upper limit of the AI range. 

5.7.7 4-20mA calibration 

See instruction manual 4.6 4-20mA current loop output calibration. 

5.7.8 Upgrade procedure 

When the product needs to be upgraded, the instrument needs to be equipped with the TF card with the 
upgrade program, enter the upgrade program interface of the additional item, select the open option, and then 
enter the online upgrade interface. The user has 10s to cancel the online upgrade time. When the instrument 
determines the TF card. After the connection, the program is programmed to be written, the user cannot quit, and 
the full keyboard is locked until the program is upgraded. 

 

note 

During the upgrade process, you cannot power off, please be careful. 

6. Failure analysis 

The flowmeter and analyzer are designed with high reliability and the failure rate is quite low.  However, due to 
unskilled use, incorrect settings, or particularly harsh working conditions, some problems may occur during work.  
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Press the Diag. button. If the window displays “System OK”, it means normal operation; if the window displays 
“No Signal”, it means that the operation is abnormal and there is no signal. 

6.1 question answer   

Q: The pipe is very new, the material is very good, and it also meets the installation conditions, but can't receive 
the signal? 

Answer: Check whether the pipeline parameters are set correctly, whether the installation method is correct, 
whether the wiring is in good contact, whether the coupling agent is fully applied, whether the pipeline is full, 
whether the sensor is installed according to the installation distance of the general drawing, and whether the 
sensor installation direction is wrong. 

Q: The pipeline is old, the inner wall of the pipeline is fouled seriously, and the signal is not received when the 
measurement or the signal is too weak. How to solve it? 

A: Check if there is fluid in the pipeline and it is full. 

The sensor should be installed in the Z method (if the pipe is too close to the wall, the sensor can be mounted 
on the axis of the pipe with an inclined angle, without having to install it on the horizontal pipe axis); 

Carefully select the dense part of the pipe and fully polish the light, apply enough couplant to install the 
sensor; 

Carefully move each sensor slowly around the mounting point to find the maximum signal point to prevent 
installation points that can receive strong signals due to fouling of the inner wall of the pipe or due to local 
deformation of the pipe causing the ultrasonic beam to reflect the expected area. ; 

For metal pipes with severe internal fouling, the scale may be peeled off or cracked by using a hitting method. 
(Note: This method sometimes does not facilitate the propagation of ultrasonic waves due to the formation of 
voids between the scale and the inner wall). 
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7. product description 

7.1 product description 

SLDF2280 ultrasonic flowmeter and analyzer is a universal time difference type ultrasonic liquid flowmeter 
designed by ARM chip and low voltage wide pulse emission technology. It is suitable for continuous 
measurement of homogeneous liquid without high concentration of suspended particles or gas in industrial 
environment. flow. 

7.2 Features 

Compared with other conventional flowmeters and analyzers or other ultrasonic flowmeters and analyzers, 
the SLDF2280 ultrasonic flowmeter and analyzer have the following advantages in addition to the high-precision, 
high-reliability, high-performance, low-cost features. : 

1. Very large scale integrated circuit design.  Low hardware count, low voltage operation, multi-pulse 
emission, low power consumption, high reliability, anti-interference, good applicability.  Optimized intelligent 
signal adaptive processing, users do not need any circuit adjustment, just as easy and simple as using a 
multimeter. 

2. Full windowed software design.  Parameters such as pipe diameter, pipe material, wall thickness, fluid 
type, and output signal can be easily set through the window.  Available in metric or imperial units. 

3. The instrument comes with a TF card, and the data interval can be accurate to 1S. 

4. The seven-digit long forward, negative and net flow accumulators with multiplier factor work in 
parallel. 

In terms of measurement technology, the flowmeter and analyzer use a high-resolution, high-linearity, 
high-stability time measurement circuit up to 0.04nS, plus a 32-bit digital processing program used in the machine 
to ensure a higher flowmeter. Resolution and larger measurement range. 

7.3 working principle 

The flow meter and analyzer use the measurement principle of time difference mode.  It uses the ultrasonic 
wave emitted by the sensor to propagate in the flowing fluid. The velocity of the acoustic wave in the downstream 
direction increases, and the direction of the countercurrent decreases. There are different transmission times at the 
same propagation distance, according to the difference between the transmission time and the measured. The 
relationship between fluid flow rates measures the flow rate of the fluid. 

The flow rate of the fluid is different at different locations within the tube, with the flow rate in the center of 
the tube being faster than the flow rate near the tube wall.  The flow velocity distribution of the fluid in the 
conduit can be represented by a flow velocity profile.  By setting the flowmeter and considering the influence of 
the cross-sectional distribution of the flow rate, the average flow velocity can be calculated, and then the 
volumetric flow rate of the fluid can be obtained according to the cross-sectional area of the pipeline. 

 

Note: 

V: fluid velocity 

M: number of ultrasonic reflections 

D: pipe diameter 

θ: the angle between the ultrasonic signal and the fluid 

Tup: Time when the downstream sensor transmits the signal to the upstream 

Tdown: Time when the upstream sensor transmits a signal to the downstream 

ΔT=Tup –Tdown 
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7.4 Application range 

Water, sewage, sea water, acid and alkali, edible oil, diesel, crude oil, alcohol, beer, etc.; 

Waterworks and sewage treatment plants; 

Plant irrigation; 

Metallurgy, mine; 

Petrochemical; 

Food and medicine; 

Energy-saving monitoring, water-saving management, traffic inspection, traffic tracking and collection, 
computerized management of traffic, and monitoring network system. 
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7.5 Technical indicators 

Performance 

Flow rate range ±(0.01 ~ 7) m/s  

±(0.03 ~ 23) ft/s 

Accuracy ±0.5% of the measured value (0.5~7m/s or -0.5~-7m/s) 

Repeatability 0.1% 

Pipe diameter range DN25~DN5000, support 2~6 channels 

Functional indicator 

Output Analog output: 4~20mA, maximum load 750Ώ 

Pulse output: 0~9999Hz, OCT output (maximum and minimum 
frequency adjustable) 

Relay output: highest frequency 1Hz (1A@125VAC or 2A@30VDC) 

communication RS-485 communication interface, support Modbus protocol 

TF card Capacity: 8GB (subject to the actual product) 

Storage interval: 1~13000 seconds 

power supply 90~250VAC@48~63Hz or 10~36VDC 

keyboard 24 button touch button 

Display 4.7 inch TFT color screen 

temperature Transmitter installation environment temperature: -10 ° C ~ 60 ° C 

The sensor measures the medium temperature: - 40 ° C ~ 80 ° C 
(standard) 

humidity Relative humidity 0~99%, no condensation 

Physical characteristics 

Transmitter Protection class IP65 

sensor Protection level: IP68, sealed design 

Standard cable length: 9m (30ft) 
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8. Appendix 1 - Common Fluid Data Sheet 

8.1 Common liquid sound velocity and viscosity 

liquid 
Sound 

velocity (m/s) 
Viscosity 

Water 20 ° C 1482 1.0 

Water 50 ° C 1543 0.55 

Water 75 ° C 1554 0.39 

Water 100 ° C 1543 0.29 

Water 125 ° C 1511 0.25 

Water 150 ° C 1466 0.21 

Water 175 ° C 1401 0.18 

Water 200 ° C 1333 0.15 

Water 225 ° C 1249 0.14 

Water 250 ° C 1156 0.12 

acetone 1190  

Methanol 1121  

Ethanol 1168  

alcohol 1440 1.5 

Ethylene glycol 1620  

glycerin 1923 1180 

gasoline 1250 0.80 

benzene 1330  

Toluene 1170 0.69 

kerosene 1420 2.3 

oil 1290  

Pine oil 1280  

Aviation 
kerosene 

1298  

Peanut oil 1472  

castor oil 1502  

8.2 Common material sound velocity 

Tube material Sound velocity (m/s) 

Steel 3206 

ABS 2286 

aluminum 3048 

brass 2270 

cast iron 2460 

bronze 2270 

FRP 3430 

glass 3276 

Polyethylene 1950 

PVC 2540 

Lining material Sound velocity (m/s) 

Teflon 1225 

titanium 3150 

cement 4190 

asphalt 2540 

enamel 2540 

glass 5970 

plastic 2280 

Polyethylene 1600 

PTFE 1450 

rubber 1600 
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8.3 Sound velocity meter for water at different temperatures (1 standard 
atmosphere) 

t(℃) v(m/s) 

0 1402.3 

1 1407.3 

2 1412.2 

3 1416.9 

4 1421.6 

5 1426.1 

6 1430.5 

7 1434.8 

8 1439.1 

9 1443.2 

10 1447.2 

11 1451.1 

12 1454.9 

13 1458.7 

14 1462.3 

15 1465.8 

16 1469.3 

17 1472.7 

18 1476.0 

19 1479.1 

20 1482.3 

21 1485.3 

22 1488.2 

23 1491.1 

24 1493.9 

25 1496.6 

26 1499.2 

27 1501.8 

28 1504.3 

29 1506.7 

30 1509.0 

31 1511.3 

32 1513.5 

33 1515.7 

34 1517.7 

35 1519.7 

36 1521.7 

37 1523.5 

38 1525.3 

39 1527.1 

40 1528.8 

41 1530.4 

42 1532.0 

43 1533.5 

44 1534.9 

45 1536.3 

46 1537.7 

47 1538.9 

48 1540.2 

49 1541.3 

50 1542.5 

51 1543.5 

52 1544.6 

53 1545.5 

54 1546.4 

55 1547.3 

56 1548.1 

57 1548.9 

58 1549.6 

59 1550.3 

60 1550.9 

61 1551.5 

62 1552.0 

63 1552.5 

64 1553.0 

65 1553.4 

66 1553.7 

67 1554.0 

68 1554.3 

69 1554.5 

70 1554.7 

71 1554.9 

72 1555.0 

73 1555.0 

74 1555.1 

75 1555.1 

76 1555.0 

77 1554.9 

78 1554.8 

79 1554.6 

80 1554.4 

81 1554.2 

82 1553.9 

83 1553.6 

84 1553.2 

85 1552.8 

86 1552.4 

87 1552.0 

88 1551.5 

89 1551.0 

90 1550.4 

91 1549.8 

92 1549.2 

93 1548.5 

94 1547.5 

95 1547.1 

96 1546.3 

97 1545.6 

98 1544.7 

99 1543.9 

 

For the sound speed of other liquids and materials, please contact the manufacturer. 
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9. Appendix 2 – W211 Plug-In Flow Sensor and Its Installation 

9.1 Overview 

The W211 plug-in sensor is mounted on a carbon steel pipe by a ball valve (if it is installed on a plastic or 
other material pipe, an additional mount may be required to install it).  The maximum installation diameter of the 
plug-in sensor is DN1200, measuring medium temperature range: -10 °C ~ +80 o C, W211 plug-in sensor probe 
length is 220mm, cable standard length is 9 meters, the maximum length can be extended to 100 meters . 

The specific structure and components of the W211 plug-in sensor are shown in the figure below. The 
mounting seat is welded on the measuring pipe. The plug-in sensor and the mounting seat are connected by a ball 
valve. When the sensor is taken out, the ball valve can be closed, so that the pressure mounting can be realized. 
Disassembly, at the same time the connecting nut adopts O-ring sealing structure to ensure the safety of 
installation and use. 

1 2 3 4 5 6

 

W211 type plug-in sensor structure diagram 

1. cable 

2. Cable Connector 

3. fasten the screw nut 

4. Ball valve 

5. Mount 

6. Probe 

 

9.2 Select measurement point 

In order to obtain the strongest signal and the best measurement accuracy, it is crucial to ensure the correct 
flow sensor installation spacing.  For example, for the selection of measuring points, please refer to section 2.4. 

9.3 Installation spacing determination 

The mounting distance of the plug-in sensor refers to the center distance of the mounting hole of the two 
sensors. After inputting the correct parameters when setting the pipe parameters in the menu, check the value 
displayed in the 2.17 menu item of the display window (initial setting → 17. sensor mounting pitch). This value 
is the center hole distance L (unit: mm) between the two sensors. 

The installation method is as follows: 

1. Drill holes at certain measuring points (if you need to press the opening, please refer to the operating 
instructions of  Solidat DDK electric pressure tapping device or related pressure tapping equipment), the 
diameter of the hole is 24mm.  Before drilling, align the center of the hole in the sensor mount with the center of 
the hole and then weld it vertically on the pipe. 

2. Close the ball valve and tighten it on the mount. 

3. Unscrew the lock nut and loosen the lock ring, retract the sensor into the coupling nut, and then tighten the 
coupling nut to the ball valve. 
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4. Open the ball valve, insert the sensor into the tube, and measure the outside of the pipe to the concave 
position of the lower figure to make it conform to the following formula: 

 

H＝175-d 

Where: H—mounting height: height from front to outer wall of the tube (mm) 

          175—constant (mm) 

          D—wall thickness (mm) 

5. Slightly tighten the nut so that the lock ring is pressed against the probe, and the wrench is turned so that 
the mounting direction point is consistent with the pipe axis and outward. Finally, tighten the nut. 

6. Connect the upstream and downstream (red upstream, blue downstream) sensor cables to the transmitter 
terminals. 

 

 

important hint 

In the horizontal measurement pipeline, the sensor must be installed in the positive side position 
(ie, 3 o'clock, 9 o'clock position), because the upper part of the pipeline often has bubbles or air 
pockets, and there are sediments at the bottom, which causes signal attenuation. 



                                            SLDF2280 ultrasonic flowmeter and analyzer 

 First  62 Page total 77 pages 

9.4 Sensor menu setup instructions 

For example, a carbon steel pipe with a diameter of DN200 is measured. The outer diameter of the pipe is 
219 mm, the wall thickness of the pipe is 6 mm, the inner diameter of the pipe is 207 mm, the measuring medium 
is water, and there is no lining material or lining. When the sensor menu is set, the basic parameters of the pipe are 
set as follows: 

Step 1. Set the pipe outer diameter 

Enter the 2.02 menu item, the tube 
outer diameter of the plug-in sensor is the 
input tube inner diameter value 

 

 

 

Step 2. Set the wall thickness of the pipe 
wall 

Enter the 2.03 menu item and enter a 
value of 6.00 (enter this value for the 
plug-in type) 

 

 

 

Step 3. Select the tubing 

Enter the 2.05 menu item to select the 
required pipe 
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Step 4. Flow sensor type 

Go to the 2.13 menu item and select 

1. Plug in Type-B45 

 

 

 

Step 5. Flow sensor installation method 

Enter the 2.14 menu item to select the 
installation method. 

 

 

 

Step 6. Display the flow sensor spacing 

Enter the 2.15 menu item and install 
the flow sensor according to the 
installation distance displayed and the 
installation method selected in the previous 
step (see flow sensor installation section).   

 

 

For the rest of the settings, please refer to the relevant sections in the manual. 

 

Special Note 

Since the hole needs to be opened when the plug-in sensor is installed, the hole position cannot 
be changed after the hole is opened. Therefore, it is necessary to confirm and verify that the pipe 
segment parameters are set correctly before opening the hole, and then open the hole according 
to the center distance displayed in menu 2.17. 
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9.5 Sensor installation method selection 

The installation mode of the W211 plug-in sensor is: Z-type installation mode, which is set by the 2.14 menu 
item, and should be selected according to the specific application conditions. 

9.5.1 Z type 

The Z-type installation method is suitable for the diameter of DN50~DN1200, which is the most commonly 
used installation method for plug-in sensors (see the figure below).  The Z-type installation method is more 
suitable for pipe sections with serious fouling or rust on the inner wall of the pipe, and has the advantages of 
strong signal and high measurement accuracy.  When using the Z-mounting method, it is necessary to ensure that 
the center axes of the two sensors and the pipe are in a plane, and the plane should not be in a vertical position 
such as 6 o'clock or 12 o'clock. 

 

 

 

 

Sensor spacing

flow direction

Cutaway view Top view Top view 
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10. Appendix 3 – WH101 Plug-in Sensor and Its Installation 

10.1 Overview 

The plug-in high temperature probe WH101-11 (hereinafter referred to as the plug-in high temperature probe) 
can measure the temperature range: -40~+150oC.  The mounting seat is welded on the pipe section to be tested, 
and the inserted probe and the mounting seat are connected by a ball valve. When the probe is taken out, the ball 
valve can be closed, so that the pressure mounting and dismounting can be realized, and the connecting nut adopts 
an O-ring sealing structure. It guarantees the safety of installation and use. 

The WH101-11 plug-in high temperature probe has a length of 237mm and is suitable for pipes with a wall 
thickness of ≤24mm. 

The specific structure of the plug-in sensor is shown in the figure below. The mounting seat is welded to the 
pipe segment to be tested. The inserted sensor and the mounting seat are connected by a ball valve. When the 
sensor is taken out, the ball valve can be closed, so that the pressure mounting and dismounting can be realized. 
The connecting nut adopts O-ring sealing structure to ensure the safety of installation and use. 

 

WH101 type plug-in sensor structure diagram 

1. High temperature 
cable 

2. Lock 
3. Connector 

4. Orientation rod 
5. Nut 
6. Connecting nut 
7. Ball valve 

8. Mount 
9. Probe 

10.2 Probe selection measurement point 

In order to obtain the strongest signal and the best measurement accuracy, it is crucial to ensure the correct 
sensor mounting pitch.  For example, for the selection of measuring points, please refer to section 2.4. 

10.3 Installation spacing determination of WH type plug-in sensor and 
installation method thereof 

The installation distance of the plug-in flow sensor refers to the center distance of the mounting holes of the 
two flow sensors. After inputting the correct parameters when setting the pipe parameters in the menu, check the 

value displayed in the 2.17 menu item of the display window (initial setting → 17. sensor installation pitch). This 
value is the center hole distance L (unit: mm) between the two sensors. 

The installation method is as follows: 

1. Drill holes at certain measuring points (if you need to press the opening, please refer to the operating 
instructions of Solidat DDK electric pressure tapping device or related pressure tapping equipment), the diameter 

2 3 4 5 6 8 9

dH = 237-d

71

H：Indicating installation height d：Tube wall thickness
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of the hole is 40mm.  Before drilling, align the center of the hole in the sensor mount with the center of the hole 
and then weld it vertically on the pipe. 

2. Close the ball valve and tighten it on the mount. 

3. Unscrew the nut and loosen the lock ring, retract the sensor into the coupling nut, and then tighten the 
coupling nut to the ball valve. 

4. Open the ball valve, insert the sensor into the tube, and measure the outside of the pipe to the surface size 
to make it conform to the following formula: 

H＝237-d 

Where: H—mounting height (mm) 

          237—sensor length (mm) 

          D—wall thickness (mm) 

5. Slightly tighten the nut and turn the orientation rod so that the orientation rod is directed to the outside of 
the two sensors and the axis of the orientation rod is aligned with the axis of the pipe. Finally, tighten the nut and 
screw the sensor onto the coupling nut. 

6. Connect the upstream and downstream (red upstream, blue downstream) sensor cables to the transmitter 
terminals. 

 

important hint 

In the horizontal measurement pipeline, the sensor must be installed in the positive side position 
(ie, 3 o'clock, 9 o'clock position), because the upper part of the pipeline often has bubbles or air 
pockets, and there are sediments at the bottom, which causes signal attenuation. 

 

 

10.4 WH type plug-in menu setting instructions 

For example, a carbon steel pipe with a diameter of DN200 is measured. The outer diameter of the pipe is 
219 mm, the wall thickness of the pipe is 6 mm, the inner diameter of the pipe is 207 mm, the measuring medium 
is water, and there is no lining material or lining. When the sensor menu is set, the basic parameters of the pipe are 
set as follows: 

Step 1. Set the pipe outer diameter 

       Enter the 2.02 menu item, the 
tube outer diameter of the plug-in 
sensor is the input tube inner diameter 
value 
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Step 2. Set the wall thickness of the 
pipe wall 

       Enter the 2.03 menu item and 
enter a value of 6.00 (enter this value 
for the plug-in type) 

 

 

Step 3. Select the tubing 

       Enter the 2.05 menu item to 
select the required pipe 

 

 

Step 4. Flow sensor type 

       Go to 2.13 menu item 
selection 

       3. Plug in WH101 

 

 

Step 5. Flow sensor installation 
method 

       Enter the 2.11 menu item to 
select the installation method; 
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Step 6. Select the number of channels 

       Enter the 2.16 menu item and 
select 1~6 channels; 

 

Step 7. Display the flow sensor 
spacing 

       Enter the 2.17 menu item and 
install the flow sensor according to the 
installation distance displayed and the 
installation method selected in the 
previous step. 

 

For the rest of the settings, please refer to the relevant sections in the manual. 

 

Special Note 

Since the hole needs to be opened when the plug-in sensor is installed, the hole position cannot 
be changed after the hole is opened. Therefore, it is necessary to confirm and verify that the pipe 
segment parameters are set correctly before opening the hole, and then open the hole according 
to the center distance displayed in menu 2.17. 

 

10.5 WH type plug-in sensor installation method 

There are two installation methods for the WH type plug-in sensor: Z-type installation mode and V-type 
installation mode, which are set by the 2.14 menu item, and should be selected according to the specific 
application conditions. 

10.5.1 Z type 

The Z-type mounting method is suitable for pipe diameters from 50mm to 5000mm, which is the most 
commonly used mounting method for plug-in sensors (see the figure below).  The Z-type installation method is 
more suitable for pipe sections with serious fouling or rust on the inner wall of the pipe, and has the advantages of 
strong signal and high measurement accuracy.  When using the Z-mounting method, it is necessary to ensure that 
the center axes of the two sensors and the pipe are in a plane, and the plane should not be in the vertical position 
of 6 o'clock and 12 o'clock. 
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10.5.2 V type 

The V-type installation method is suitable for pipe diameters of 300mm~1200mm, and can only be used 
when the site can be installed on one side (for example, the other side is against the wall) (see the figure below). 

 

 

 

11. Appendix 4 – C010 External Clip Flow Sensor and Its Installation 

11.1 Overview 

C010 is a standard external clamp type flow sensor. The measuring diameter range of the sensor is 
DN25~DN5000. The measuring temperature range is -40~+80°C. The standard length of the cable is 9 meters, 
which can be extended to 300 meters. 

11.2 Select measurement point 

In order to obtain the strongest signal and the best measurement accuracy, it is crucial to ensure the correct 
flow sensor installation spacing.  For example, for the selection of measuring points, please refer to section 2.4 of 
the manual. 

11.3 Sensor installation 

11.3.1 Sensor installation precautions 

Before installation, first select the dense part of the pipe for sensor installation, then clean the area outside the 
pipe and the sensor to remove the rust, paint, anti-rust layer should also be removed, it is best to use the angle 
grinder to light, then use Clean the rag, acetone or alcohol to remove oil and dust, apply enough coupling agent to 
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the center of the sensor and the tube wall, squeeze the coupling agent to ensure no air bubbles between the sensor 
and the tube wall, and then clip the outer clip. The sensor is tightly attached to the tube wall, 

note: 

1. Both sensors must be installed in the horizontal direction of the pipe shaft face. 

2. There should be no air bubbles or particles between the sensor and the tube wall during installation.  For 
horizontal tubes, the sensor should be installed at 3 o'clock and 9 o'clock, avoiding the portion of the pipe 
that may have air bubbles. 

3. If the sensor cannot be installed horizontally symmetrically due to the space of the installation site, the 
sensor can be mounted vertically or at an angled angle while ensuring that the tube is always filled with 
liquid (no bubbles in the upper part of the tube).   

11.3.2 Installation pitch 

The mounting pitch of the external clip type flow sensor refers to the distance between the opposite end faces 
of the two sensors.  After inputting the correct parameters when setting the pipe parameters in the menu, check 

the value displayed in the 2.15 menu item of the display window (main interface → initial setting → 15. sensor 
installation pitch), which is the sensor installation pitch (unit: mm). 

11.3.3 Sensor installation type 

There are two types of C110 external clip sensor installation methods.  These two methods are called V 
method and Z method, respectively.
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11.3.4 V type 

The V method is a standard installation method under normal circumstances, which is convenient to use and 
accurate in measurement.  The measurable diameter ranges from 100mm (4") to approximately 400mm (16").  
When installing the sensor, note that the two sensors are horizontally aligned and their centerline is level with the 
pipe axis. 

 

11.3.5 Z type 

When the pipe is very thick or due to the presence of suspended solids in the liquid, the fouling of 
the inner wall of the pipe is too thick or the lining is too thick, the signal of the flowmeter installed by 
the V method is weak, and the instrument cannot be operated normally, the Z method is used for 
installation.  The reason is: when using the Z method, the ultrasonic waves are transmitted directly in 
the pipeline, and there is no reflection (called a single sound path), and the signal attenuation is small. 

The Z method can measure a tube diameter ranging from 200 mm (8") to about 5000 mm (200").  When 
installing the flowmeter in practice, it is recommended to use the Z method for pipes of 300mm (12") or more. 

 

 

11.4 Menu setting description 

For example, a carbon steel pipe with a diameter of DN150 is measured. The outer diameter of the pipe is 
168 mm, the wall thickness of the pipe is 6 mm, and the inner diameter of the pipe is 156 mm. The measuring 
medium is water, and there is no lining or lining. The operation is as follows: 

 

Downstream sensor

Upstream sensor 

flow direction

Sensor spacing

flow direction

 

Top view Top view 

 

Cutaway view 

Pipe segment

sensor

Downstream sensor

 

Upstream sensor

 

flow direction

 
Sensor spacing

 

flow direction

 

Side view Top view

 

Cutaway view

 

Pipe segment

 

sensor
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Step 1. Set the pipe outer diameter 

       Enter the 2.02 menu item and 
enter the tube outer diameter value. 

 

 

Step 2. Set the wall thickness of the 
pipe wall 

       Enter the 2.03 menu item and 
enter the wall thickness value. 

 

 

 

 

Step 3. Select the tubing 

       Enter the 2.05 menu item to 
select the required pipe 
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Step 4. Flow sensor type 

       Go to 2.13 menu item 
selection 

       0. Standard outer clip 

 

 

Step 5. Flow sensor installation 
method 

       Enter the 2.11 menu item to 
select the installation method; 

 

 

 

Step 6. Select the number of channels 

       Choose from 1 to 6 channels. 
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Step 6. Display the flow sensor 
spacing 

       Enter the 2.17 menu item and 
install the flow sensor according to the 
installation distance displayed and the 
installation method selected in the 
previous step. 

 

For the rest of the settings, please refer to the relevant sections in the manual. 
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12. Appendix 5 - Networked Use and Communication Protocol 

12.1 Overview 

The flow meter has a complete communication protocol and can also be directly connected to the RS-485 
bus. 

When the network is connected, two basic structural components can be selected, that is, only the analog 
current output method of the flow meter or the RS485 serial port communication method of the flow meter is 
directly adopted.  The former is suitable for replacing the old instruments in the old measurement and control 
network, and the latter is used for the new measurement and control network system, which has the advantages of 
low hardware investment and reliable system operation. 

When the serial port communication method is used directly to implement the measurement and control 
network system, the address identification code of the flow meter (located in the selected network identification 
address code) is used as the network address code, and the extended command set with [W] is used as the 
communication protocol.  In this way, the current loop of the flow meter and the OCT output can be used to 
control the opening of the step or analog solenoid valve. The relay output can control the power-off of other 
devices, and the analog input can be used to input signals such as pressure and temperature.  It has the function 
of a RTU with a relatively complete flow measurement. 

The data transmission link can directly use RS-485 (0~1000 meters) in short distance, and current loop in 
medium and long distance. 

When used in a network environment, in addition to the programming of the identification address code, the 
operation of the meter must be performed on the host computer (PC). 

The data transmission adopts the command response mode, that is, the upper computer issues a command, 
and the flow meter makes a corresponding answer. 

12.2 RS485 connection 

See the flowmeter serial port definition diagram below: 

PC

DC+ DC-
DC 10 ~ 3 6V

L    N
AC90 ～24 5V

E     U P+    UP -

PATH 4

E     DN+    DN-

E      UP+   UP -

PAT H  3

E     D N+ DN -

E     UP +   UP-

PATH 2

E  DN+    DN-

E    UP +  U P-

PAT H 1

E    D N+    DN-

E    U P+    UP -

PATH 5

E   D N+   D N-

E   UP +    UP -

PATH 6

E     DN+   DN-

A      B

I+      I-

AI3      AI 4

O CT+  OCT -

AI5 GND

RL1RL 2

INPUT &OUTPUT

RS485 turn  RS232
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12.3 Communication protocol and its use 

The instrument supports two communication protocols: FUJI protocol, MODBUS protocol.   

12.3.1 FUJI Agreement 

The FUJI protocol of the instrument adopts the response communication mode, and the upper computer 
requests the instrument to respond by issuing a "command".  The baud rate of asynchronous communication 
(master workstation, computer system, secondary workstation, ultrasonic flowmeter and analyzer) is generally 
9600 bps, single byte data format (10 bits): 1 start bit, 1 stop bit and 8 Data bits.  Check digit: NONE. 

The basic command is represented by a data string, and the command indicated by the carriage return line 
feed ends. The feature is that the data length is arbitrary.  Common communication commands are shown in the 
following table: 

command Command meaning Data Format 

DQD(cr)(lf)Not
e 0 

Return daily instantaneous traffic ±d.ddddddE±dd(cr)Note 1 

DQH(cr)(lf) Return hourly instantaneous flow ±d.ddddddE±dd(cr) 

DQM(cr) (lf) Return every minute of instantaneous flow ±d.ddddddE±dd(cr) 

DQS(cr) (lf) Return instantaneous flow per second ±d.ddddddE±dd(cr) 

DV(cr) (lf) Return instantaneous flow rate ±d.ddddddE±dd(cr) 

DI+(cr) (lf) Return positive cumulant ±dddddddE±d(cr)Note 2 

DI-(cr) (lf) Return negative cumulant ±dddddddE±d(cr) 

DIN(cr) (lf) Return net cumulum ±dddddddE±d(cr) 

DID(cr) (lf) 
Return to the instrument identification code 

(address code) 
Ddddd(cr) 5 bits long 

DL(cr) (lf) Return signal strength UP:dd.d，DN:dd.d，Q=dd(cr) 

DC(cr) (lf) Return current error code Note 3 

DT(cr) (lf) Current date and time yy-mm-dd，hh:mm:ss(cr) 

M@(cr) (lf) Analog key value sent to the flow meter @ M@(cr)Note 4 

ESN(cr) (lf) Return electronic serial number Dddddddt(cr)(lf)Note 5 

RON Serial port control relay Note 6 

ROFF Serial port control relay Note 6 

W 
Digital string address networking command 

prefix 
Note 7 

P With checkback command prefix  

 

note 

If the meter's protocol settings are incorrect, communication may not work properly. 
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& Command "plus" function symbol  

Note: 

0. (cr) indicates a carriage return with an ASCII code value of 0DH.  (lf) indicates a newline with an ASCII 
code value of 0AH. 

1.d represents 0~9 digits, and 0 value is represented as +0.000000E+00. 

2.d means 0~9 digits, and there is no decimal point in the integer part before "E". 

The machine status indicated by 3.1~6 letters, the meaning of the characters is in the error code section, such 
as "R", "IH". 

4. @ indicates a key value, such as 30H, indicating a "0" key, for example, the command "M4" is equivalent 
to the button "4". 

5.dddddddd Eight bits indicate the machine's electronic serial number, and t indicates the machine type. 

6. This function needs to select serial port control in menu 5.26 to function. 

7. If there are multiple flow meters in the data network, the basic commands cannot be used separately. You 
must use the W prefix to use them. Otherwise, multiple flow meters will be answered at the same time, 
resulting in system confusion. 

12.3.2 Functional prefixes and symbols 
(1) P prefix 

The character P can be added before each basic command, indicating that the returned data has a CRC check.  
The checksum is obtained by binary addition. 

For example, the data returned by the command DI+(CR) (the corresponding binary data is 44H, 49H, 2BH, 
0DH) is +1234567E+0m3(CR) (the corresponding binary data is 2BH, 31H, 32H, 33H, 34H, 35H, 36H) , 37H, 
45H, 2BH, 30H, 6DH, 33H, 20H, 0DH, 0AH) then the data returned by PDI+(CR) is +1234567E+0m3 !F7(CR), 
"!" means that it is summed before. Character, the checksum of the last two bytes 
(2BH+31H+32H+33H+34H+35H+ 36H+37H+45H+2BH+30H+6DH+33H+20H=(2)F7H). 

Note: There can be no data before "!", and there may be a space symbol. 

(2) W prefix 

The usage of the W prefix is W + numeric string address code + basic command, the numeric string value 
range is 0~65535 except 13 (0DH carriage return), 10 (0AH line feed), 42 (2AH*), 38 (26H&).  For example, to 
access the instantaneous flow rate of the No. 12345 flowmeter, the command W12345DV(CR) can be issued, and 
the corresponding binary codes are 57H, 31H, 32H, 33H, 34H, 35H, 44H, 56H, 0DH. 

(3) & function symbol 

& function symbols can add up to five basic commands (with prefix P) together to form a composite 
command to be transmitted to the flow meter, and the flow meter responds at the same time.  For example, it is 
required to send back the instantaneous flow rate of the No. 4321 flow meter at the same time; 2. Instantaneous 
flow rate; 3. Positive cumulative amount; 4. Heat accumulated amount; 5. AI1 analog input current value, with 
checksum, send command as follows: 

W4321PDQD&PDV&PDI+&PDIE&PBA1（CR） 

The data returned at the same time may be as follows 

+0.000000E+00m3/d! AC（CR） 

+0.000000E+00m/s! 88（CR） 

+1234567E+0m3! F7（CR） 

+0.000000E+0GJ! DA（CR） 

+7.838879E+00mA! 59（CR） 
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12.3.3 MODBUS communication protocol 

The MODBUS protocol of this instrument uses the RTU transmission mode, and its check code adopts 
CRC-16-IBM (polynomial is X16+X15+X2+1, the mask word is 0xA001) Cyclic Redundancy Algorithm get. 

The MODBUS RTU mode uses hexadecimal to transfer data. 

1.MODBUS protocol function code and format 

This instrument protocol supports the following two function codes of the MODBUS protocol: 

function code Functional data represented 

0x03 Read register 

0x06 Write a single register 

2. MODBUS protocol function code 0x03 is used 

The host issues a read register message frame format: 

Slave address Operation function 
code 

Register first address Number of registers Check code 

1 byte 1 byte 2 bytes 2 bytes 2 bytes 

0x01~0xF7 0x03 0x0000~0xFFFF 0x0000~0x7D CRC check code 

The slave returns the data frame format: 

Slave address Read operation 
function code 

Number of bytes of 
data 

data Check code 

1 byte 1 byte 1 byte N*x2 bytes 2 bytes 

0x01~0xF7 0x03 2xN* N*x2 data CRC check code 

N*=Number of registers for data. 

3. MODBUS protocol function code 0x06 use 

The host issues an information frame format (function code 0x06) written to a single register: 

Slave address Operation function 
code 

Register address Register data Check code 

1 byte 1 byte 2 bytes 2 bytes 2 bytes 

0x01~0xF7 0x06 0x0000~0xFFFF 0x0000~0xFFFF CRC check code 

The slave returns the data frame format (function code 0x06): 

Slave address Operation function 
code 

Register address Register data Check code 

1 byte 1 byte 2 bytes 2 bytes 2 bytes 

0x01~0xF7 0x06 0x0000~0xFFFF 0x0000~0xFFFF CRC check code 
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The address of the meter (the address of the flowmeter) ranges from 1 to 247 (hexadecimal: 0x01 to 0xF7). 
The address can be viewed in the Select Settings. If the decimal number of the Network IDN is 11, then the meter 
is in The address in the MODBUS protocol is: 0x0B. 

The CRC check code of the instrument is obtained by the CRC-16-IBM (polynomial is X16+X15+X2+1, the 
mask word is 0xA001) cyclic redundancy algorithm, the low byte of the check code is first, and the high byte is 
after. 

For example, in RTU mode, the instantaneous flow rate (m3/h) of the meter with address 1 (0x01) is read in 
hours, that is, the data of two registers of registers 40005 and 40006 are read. The read command is as follows: 

0x01  0x03  0x00 0x04  0x00 0x02 0x85 0xCA 

Instrument address      function code      Number of register first address registers CRC check code 

The data returned by the meter is (assuming the current traffic = 1.234567m3/h): 

0x01  0x03  0x04  0x06 0x51 0x3F 0x9E       0x3B 0x32 

Instrument address      function code     Number of data bytes  Data (1.2345678)  CRC 
check code 

The 3F 9E 06 51 four bytes are the IEEE754 format single precision floating point form of 1.2345678. 

Please note the order in which the data is stored in the example above.  For the use of C language to 
interpret the value, you can use the pointer to directly put the required data into the corresponding variable address. 
The commonly used storage order is the low byte first, for example, the above 1.2345678m/s example, 3F 9E 06 
51 The data is stored in the order of 06 51 3F 9E. 

For example, in RTU mode, change the address of the meter with address 1 (0x01) to 2 (0x02), that is, write 
the data of the flowmeter 44100 register to 0x02, and write the command as follows: 

0x01  0x06  0x10 0x03  0x00 0x02 0xFC 0xCB 

Instrument address    function code    Register address  Register data CRC check code 

The data returned by the meter is: 

0x01  0x06  0x10 0x03  0x00 0x02 0xFC 0xCB 

Instrument address    function code    Register address  Register data CRC check code 

4. Error handling 

The meter only returns an error code of 0x02, indicating that the data first address is incorrect. 

For example, in RTU mode, only the 40002 register data of the meter with address 1 (0x01) is read. The 
meter considers that the integrity of the data is destroyed. The command sent is: 

0x01  0x03  0x00 0x01  0x00 0x01 0xD5 0xCA 

Instrument address    function code    Register first address  Number of registers CRC 
check code 

The instrument returns an error code of: 

0x01  0x83  0x02    0xC0 0xF1 

Instrument address    error code    Error spreading code  CRC check code 
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12.3.4 MODBUS register address list 

The MODBUS register of this instrument contains a read-only register and a single write register. 

(1) Read-only register address list (read with 0x03 function code) 

Register 
address 

register Data description type of data 
Number of 
registers 

Description 

$0000 40001 
Instantaneous flow / second - 

low byte 
32 bits real 2  

$0001 40002 
Instantaneous flow / second - 

high byte 
   

$0002 40003 
Instantaneous flow / minute - 

low byte 
32 bits real 2  

$0003 40004 
Instantaneous flow / minute - 

high byte 
   

$0004 40005 
Instantaneous flow / hour - low 

byte 
32 bits real 2  

$0005 40006 
Instantaneous flow / hour - high 

byte 
   

$0006 40007 Flow rate - low byte 32 bits real 2  

$0007 40008 Flow rate - high byte    

$0008 40009 Positive cumulant - low byte 32 bits int. 2  

$0009 40010 Positive cumulant - high byte    

$000A 40011 Positive cumulant-index 16 bits int. 1  

$000B 40012 Negative cumulant - low byte 32 bits int. 2  

$000C 40013 Negative cumulant - high byte    

$000D 40014 Negative cumulant-index 16 bits int. 1  

$000E 40015 Net cumulant - low byte 32 bits int. 2  

$000F 40016 Net cumulant - high byte    

$0010 40017 Net cumulant - index 16 bits int. 1  

$0016 40023 
Upstream signal strength - low 

byte 
32 bits real 2 

0～99.9 

$0017 40024 
Upstream signal strength - high 

byte 
  

$0018 40025 
Downstream signal strength - 

low byte 
32 bits real 2 0～99.9 
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$0019 40026 
Downstream signal strength - 

high byte 
  

$001A 40027 Signal quality 16 bits int. 1 0～99 

$001D 40030 Error code - character 1, 2 String 3 For the specific 
meaning of the 

code, please refer 
to the chapter 

"Fault Analysis". 

$001E 40031 Error code - character 3, 4   

$001F 40032 Error code - character 5,6   

$003B 40060 Flow rate unit - character 1, 2 String 2 Temporary 
support only: m / 

s $003C 40061 Flow rate unit - character 3, 4   

$003D 40062 
Instantaneous flow unit - 

character 1, 2 
String 2 

 

$003E 40063 
Instantaneous flow unit - 

character 3, 4 
  

$003F 40064 Cumulative unit - character 1,2 String 1 Note 1 

$0043 40068 Meter address - low byte 32 bits int. 2  

$0044 40069 Meter address - high byte    

$0045 40070 
Instrument serial number - 

character 1, 2 
String 4  

$0046 40071 
Instrument serial number - 

character 3, 4 
   

$0047 40072 
Instrument serial number - 

character 5,6 
   

$0048 40073 
Instrument Serial Number - 

Character 7,8 
   

(2) Single write register address list (written with 0x06 function code) 

Register 
address 

register Data description 
Read/w

rite 
type of data 

Number of 
registers 

$1003 44100 Instrument address (1-247) R/W 16 bits int. 1 

$1004 44101 
Communication baud rate 0 = 

9600, 1 = 19200, 2 = 38400, 3 = 
56000, 4 = 57600, 5 = 115200 

R/W 16 bits int. 1 

Note: 

1. The cumulative unit has the following options 
0. “m3” -cubic meter 
1. “l”       -Rise 
2. "ga"   -gallon 
3. “ig”  -Inch Gallon 
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4. "mg" - Mega Gallon 
5. "cf"       - cubic feet 
6. "ba"       -American barrel 
7. “ib”  -English barrel 
8. "ob" - oil drum 

2. When changing the meter address or communication baud rate, the meter will return to the new address or 
communication baud rate immediately after returning the response with the original address or communication 
baud rate. 
3.16 bits int- indicates a short integer, 32 bits int- indicates a long integer, 32 bits real- indicates a floating point 
number, and String- indicates a string.



 

 

 


