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Welcome to the new FlwSonic ultrasonic flow meter featuring our patented technology.  

FlwSonic Flow Meters utilize the transit-time principle to measure the velocity of 
relatively clean liquids in full pipes.   The purpose of this guide is to provide installation 
procedures and basic operating instructions for FlwSonic Flow Meters.  

Chapter 1 Products Categories  

1.1 Types of Converters  

  

1.2 Types of Flow transducers  
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1.3 Types of Temperature transducers  

 
  

Chapter 2 Measuring Diagrams 
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Chapter 3 Converter Installation and WiringDiagram 

3.1 Separated Mounting  
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� Wiring Diagram（Wall mount / Explosion proof） 

✧ Single track /dual track wiring diagram  

 

✧ Four tracks wiring diagram 
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3.1.2 Module type  

 

3.1.3 Explosion proof  
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3.1.4 Panel mount  

 
3.2 Installation and wiring diagram of the fix mounting 

� Size  

 

 

� Installation diagram  
The host machine is usually installed on the pipe. The host protection level is IP68, which 

can be submerged for 2 meters. 
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Power supply: the integrated power supply is DC24V, which can be connected with AC85-264V waterproof power supply adapter.  

� Wiring Diagram  

 

 

Open the flip cover and complete the wiring. To avoid leaking, please tighten the water joint 
and screws of the back cover after wiring, then pot gel inside to reach IP68 protection class. 
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Chapter 4 Transducer Introduction and WiringDiagram 

4.1 Clamp on type transducer  
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4.2 Insertion type transducer  
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4.3 Inline type transducer  
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Chapter 5 Display and Operation 

5.1 Display and keyboard  

 

Operation：  

The user interface of this flow meter comprises about 100 different menu windows that are 

numbered by M00, M01... M+9.  

Method to enter Menu: Press MENU first, and follow the two-digit number keys. Take M35 

as an example, the correct key sequence is MENU35 

To move between the adjacent menus, press ▲/+ and ▼/- for 16-key keyboard; 

press▲and ▼ for 4-key keyboard.  
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5.2 Menu Details  

Window arrangement according to the following rules, keep in mind these window 
arrangements, can effectively improve the operation speed, but also facilitate the use of 
shortcut keys.  

●​ MENU “..” is the navigation menu window； 

●​ MENU “.0～.9” is the basic information and Settings window; 

●​ MENU “00～09” is the flow / heat measurement display window； 

●​ MENU “10～19” is the measurement initial parameter setting window； 

●​ MENU “20～29” is the initial parameter setting window for heat measurement; 

●​ MENU “30～39” is the flow unit and acumulator setting window; 

●​ MENU “40～46” is the flow setting and correction window; 

●​ MENU “50～55” is the communication and data transmission settingwindow; 

●​ MENU “60～69” is the signal input and output setting window; 

●​ MENU “70～74” is the measurement status and quantitative control window; 

●​ MENU “90～95” is the hardware adjustment setting window; 

●​ MENU “+0～+9” is the additional common function window. 
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5.3 Menu window  
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 5.4 Quick setup of measured parameters  

Accurate measured parameters can have a great influence on measuring precision and 
reliability. It is suggested to measure the practical perimeter and wall thickness of the pipeline. 

Ultrasonic thickness gauge can be used to measure the pipe thickness.  

Measured parameters setup is from Menu10 to Menu15,Please complete one by one● 

Following parameters need to be inputted before measurement： 

①Outer diameter unit: mm  

②Pipe thickness unit: mm  

③Pipe material  

④Lining parameters: thickness and sound velocity (If have lining)  

⑤Liquid type  

⑥Sensor type (because the host can support many different sensors)  

⑦Sensor installation method 
  

 

 

 

 

 

 

 

16 



FlwSonic User Manual Revision A Jan 2024 
Chapter 6 Installation and Debugging of Transducers 

6.1 Choose installation points  

Proper installation point is a key for transducer installation. Following factors must be 

considered:Full filled pipeline, shaking, steady flow, scaling, temperature, pressure, EMI, 

instrument well.  

Full filled pipeline  

Following situations can be full filled of liquid 

  
Shaking  
There cannot be obvious shaking on the installation point. 

Steady flow  
A stable flowing fluid helps to ensure measurement stability and accuracy. A fluid with 

chaotic flow state can make measurement data unstable or impossible to measure. Standard 
requests for steady flow are:  

①The pipe should be far away from pump outlet and half-open valve.  

10D to upstream and 5D to downstream (D means outer diameter)  

②30D to pump outlet and half-open valve. 
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Scaling  
The inside scaling would have a bad effect on ultrasonic signal transmission ,and would 

decrease the inner diameter as well.As a result,the measurement accuracy cannot be 

guaranteed.  Please try to avoid choosing the installation point with inside scaling. 

Temperature  

The fluid temperature at the installation point must be within the range of use of thesensor. 

Try to choose installation points with lower temperatures. Therefore, the same pipeline should 

be avoided as much as possible from the boiler water outlet and the heat exchanger outlet, 

and should be installed on the return water pipeline as much as possible. 

Pressure  

The maximum pressure that the DN15-40 pipe segment sensor can withstand is 2.5MPa.  
The maximum pressure that the DN50-2000 standard pipe segment sensor can withstand is 
1.6MPa.  Outside this range, the sensor needs to be customized.  

EMI (electromagnetic interference)  
The ultrasonic flow meter, transducer and signal cable can be easily interfered by 

interference sources such as frequency changer, radio station, microwave station, 
GSMbasestation and high-tension cable. Please try to avoid these interference sources when 
choosing installation points.  

The shield layer of flow meter, transducer and signal cable should be connected to earth. 
Better to use an isolated power supply. Do not use the same power supply with a frequency 
converter.  

Instrument well  
When measuring underground pipes or need to protect the measuring points, an instrument 

well is required. To ensure enough installation space, the sizes of the instrument well should 
meet the following requirements.  

 
 

D means the pipe diameter  
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6.2 Clamp on transducer Installation  
6.2.2 Select an installation method 
There are two different methods for clamp on transducers: V method and Z method. 
 
>> V method  

The V method is preferred for DN15mm 200mm pipelines, and the two sensors are 
horizontally aligned during installation. The centerline should be parallel to the pipeline axis, 
and the emission direction should be relative.  

 
>> Z method  

Z method should be priority selected for pipe sizes DN200 - DN6000.  Also can be used 
when the V method doesn't work well. Make sure the vertical distance of two transducers 
equals the installation distance, and the two transducers are on the same axis surface.  
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6.2.3 Positioning installation points  
>> V method  
The line between two transducers is parallel to the pipe axis, and equal to the distance 

shown in the converter.  As shown, A, B are the two installation points.  
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>> Z method  
①Firstly according to the installation distance shown in converter, positioning two points A, C 

on the same side of pipeline. AC is parallel to the pipe axis.  

②Perpendicular to the pipe axis, opposite to point C, get Point B.  

③Check. Measure the length between A and B from both sides of the pipe, get AB1 and AB2. 

If AB1 = AB2, then B is the correct point. If not, you need to adjust positioning point B and C 
again.  

As shown, A, B are the two installation points.  

 

 

6.2.4 Clean the surface of installation points 
Paint, rust and anti-corrosive coating on installation points need to be cleaned. It's good to 

use a polishing machine to get the metal luster. 
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6.2.5 Install transducers  

After transducer wiring and sealing, please evenly smear 2-3 mm couplant on the 
transducer emitting surface. Then put the transducers on the installation points, fixed with steel 
belt or steel rope.  

 

6.2.6 Check Installation  
See page "Check for installation" for details  

6.3 Insertion type transducer installation  
 

6.3.1 Select installation method and positioning installation points 

Installation method  
Insertion type transducers are suitable for pipe sizes > 50mm  

Two different installation methods: V method and Z method. Generally use the Z method, 
only use the V method for lack of space.  

>> V method  
V method can be used for DN50mm - 300mm. Let the pair of transducers horizontal 

alignment,the central line in parallel with the pipeline axis, and transmit direction must be 
opposite.  
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>> Z method  
Z method can be used for all pipes > DN50mm. Make sure the vertical distance of two 

transducers equals the installation distance, and the two transducers are on the same axis 
surface. The transmit direction must be opposite.  
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>> Parallel insertion  
If there is insufficient installation space or the transducers can be only installed on the top 

of the pipeline, a parallel insertion transducer will be a good choice. (Pipe Size ≥ 200)  

Positioning of parallel insertion transducer need to meet the 3 factors asfollow：
①Installation distance = Vertical distance of two transducers along thepipeaxisdirection.  

②Make sure two transducers are in the same horizontal line,Insertion depth=⅓ inner diameter.  

③Users can set the distance between transducers by themselves. Recommend 300~500mm.  
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Positioning installation points  
>> V method  

The line between two transducers is parallel to the pipe axis, and equal to the distance 

shown in the converter.  As shown, A, B are the two installation points. 

 

>> Z method  
①Firstly according to the installation distance shown in converter, positioning two points A,C 
on the same side of pipeline. AC is parallel to the pipe axis. 

②Perpendicular to the pipe axis, opposite to point C, get Point B. 

③Check. Measure the length between A and B from both sides of the pipe, get AB1 and AB2. 
If AB1 = AB2, then B is the correct point. If not, you need to reposition point B and C again.  

As shown, A, B are the two installation points. 
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6.3.3 Fix ball valve base  
>> Welding Fix  

For carbon steel pipes, the ball valve base can be welded directly. Make sure that the 
central point of the ball valve base is overlapped with the transducer installation point. Matters 
need attention:  

①Please take the PTFE sealing gasket out from the base before welding.  

②Please clean the pipe surface around welding point before welding. Pay attention that there 
should not be any air hole during welding, which can avoid leaking. Weldingstrengthmust be 
ensured.  

③Do not sputter welding slag on the base thread.  
④Non-deformation of base during welding.  

After welding, tighten the ball valve into the base.  
>> Pipe hoop Fix  

For pipes that can't be welded directly like cast iron pipe, cement pipe, copper pipe and 
composite pipe, customized pipe hoop is recommended.  

The hoop center should be overlapped with the transducer installation point. Please 
compress the sealing gasket tightly to avoid leaking. 

 

6.3.4 Open hole  
After the installation of the base and ball valve is completed, connect the sealing sleeve of 

the opening device to the external thread of the ball valve. After tightening, open the ball valve, 
push the drill pipe until it comes into contact with the outer wall of the pipeline, connect the 
electric hand drill and the drill pipe tightly, connect the power supply, and start drilling. During 
the drilling process, the electric drill should be kept at a low speed and rotational speed should 
not be too fast to avoid getting stuck or even breaking the drill bit.After drilling through, pull out 
the drill pipe until the front end of the drill bit of the hole opener retracts to the ball valve core, 
close the ball valve, and remove the hole opener.  
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6.3.5 Install transducer and adjustment  
Adjust the proper insertion depth and transmit direction to get good ultrasound signal. >> 

Insertion depth adjustment  

Adjust the depth scale according to pipe wall thickness, and completely pushing in the 
transducer rod.  

 
 

>> Transmit direction  
After adjusting the insertion depth, locate the launch direction. 
There is a indicating arrow on the transducer junction box, the arrow direction on two 

transducers should be opposite "→←" and parallel to the pipe axis. 
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>> Operation steps  
①Tighten the locknut into ball valve, adjust the insertion depth scale. 
②Open ball valve, completely push in the upstream transducer rod. Adjust the transmit 
direction parallel with pipe axis, and point to the installation point of downstream transducer. 
Lock it after adjustment.  

③Install downstream transducer in the same way. Adjust the transmit direction to get the best 
signal strength and watch M91, if the value is between 97%~ 103%, the installation is correct. 
If not, need to re-adjust the insertion depth and transmit direction until it meets the 
requirement.  
6.4 In-line type transducer installation  

After choosing the installation point, install the transducer in the pipeline with companion 
flanges. Then connect the transducer to the converter with a special signal cable.  Installation 
is complete. 
6.4.1 Installation method  

  

Please refer to Appendix 2 on page 42 for installation dimensions  
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6.4.2 Check installation  
Please refer to page 30 for details on “Inspection and Installation”. 

6.5 Check installation  
This machine has a check function, and the menu M90 is used to check the signal strength 

and quality, as well as the measured and theoretical transmission time ratio  
①Check signal intensity：l  
The signal strength is represented by numbers ranging from 00.0 to 99.9. 00.0indicates no 

signal received, and 99.9 indicates maximum signal. The flowmeter can only measure when 
the signal strength is ≥ 60.0.  

②Check signal quality：  
The signal quality Q value is represented by numbers ranging from 00 to 99, with 00 

indicating the worst and 99 indicating the best. The general normal working conditions are 
signal quality Q value>60.  

When installing, please pay attention to adjusting the sensor to ensure that the signal 
strength and quality are as high as possible, in order to ensure the long-term stable operation 
of the flow meter and make the measurement results more accurate.  

Signal strength and signal quality installation reference table  
 

Signal Strength Q Value 

<60 Can not work 

60~75 general 

75~80 good 

>80 excellent 

③Check transmission time ratio：The transmission time ratio is the percentage ratio of the 
theoretical transmission time of ultrasound calculated based on the parameters set by the 
flowmeter to the actual measured transmission time. It represents the relationship between the 
set measurement parameters and the actual installation distance of the sensor. This value 
should be between 97% and 103%.  

If the transmission time ratio is not between 97% and 103%, it indicates that the set 
measurement parameters are inconsistent with the sensor installation distance. If the set 
measurement parameters or sensor installation distance are incorrect, please check them 
separately. 
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6.6 Finish  
1.​ Setting of common parameters.  

Place the display window at M00 or M01 according to the meter reading needs； 
Choose the appropriate flow unit for M20-M22；  
Selection damping coefficient for M30；  
Calibration Date Time for M.3；  

2.​ To avoid signal reduction and improve anti-jamming ability, it is better to use the 
customized signal cable from the flow meter manufacturer.  

3.​ The length of cables between converter and transducer should be as short as 
possible, and can not exceed 200m.  

4.​ The temperature and humidity of the working environment should be in the range of 
technical specifications. Avoid direct sunlight on the LCD. 
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Chapter 7 Heat measurement  
The ultrasonic flow meter can be connected to a temperature resistor to achieve heat 

measurement. This product provides three wire PT100, three wire PT1000, and four wire 
PT100 for temperature measurement. Users can choose any one to use.  

Weld the base onto the pipeline, and after the pipeline is cut off, use an electric drill to drill 
holes through the base with a diameter of Φ10 ， Put on the sealing ring, screw the protective 
sleeve into the base, and finally insert the temperature resistor into the protective sleeve to 
complete the installation.  

Our company also provides a kit for installation with water and pressure, which needs to be 
ordered separately.  
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Chapter 8 Communication interface and protocol 

The ultrasonic flow/Heat meter itself has an isolated RS485 interface, and supports a 
variety of commonly used communication protocols, including MODBUSprotocol, M-BUS, FUJI 
expansion protocol and other domestic manufacturers' protocols.  

The MODBUS protocol supports MODBUS ASCII by default, and MODBUS-RTU requires 
selecting 'MODBUS-RTU Only' from the M52 menu. The following is a commonly used 
address table in the MODBUS protocol： 

 

  
  

Chapter 9 Frequently Asked Questions andAnswers 

How to distinguish the flow direction of fluid in pipelines 

After correctly installing the sensor and wiring, if the instantaneous flow rate display value is 
positive, it indicates that the direction of the fluid is positive, that is, flowing from the upstream 
probe to the downstream probe. If the instantaneous flow rate is displayed as a negative value, 
it indicates that the flow rate is reversed and the upstream and downstream sensors need to 
be swapped and reinstalled.  
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How to Use Zero Cut to Avoid Invalid Accumulation 

The data in window M31 is called the low flow rate cutoff value, and the system treats the flow 
rate below this value as "0". This parameter can be set to avoid false accumulation of 
measurement errors generated by the flow meter when the actual flow rate is "0". In general, 
set this parameter to 0.03m/s. When the flow rate is greater than the low flow rate cutoff value, 
the low flow rate cutoff value is independent of the measurement results and will never affect 
the measurement results.  

How to set zero  
When the pipeline is filled with static water and the instantaneous flow rate displayed by the 

flowmeter is not zero, use the M32 menu to zero, and do not perform any operations during the 
zeroing process.  

How to modify the instrument coefficient (scale factor) for calibration and correction 

When the flow meter runs for too long, it may cause errors in the flowmeter. In this case, we 
can correct it by modifying the coefficient (scale factor), which is the ratio of the actual value to 
the measured value in the M35 window. The instrument coefficient must be input based on the 
actual calibration results.  

How to use 4-20mA Current loop output  
Ultrasonic flowmeter/heat meter with one Current loop output, accuracy better than 0.1%, 

and can be set to 4~20mA and 0~20mA and other output modes, which can be selected using 
window M62.  

Enter the flow value represented by 4mA in window M63, and the flow value represented 
by 20mA in window M63.  

If the flow direction is considered, the 0~4~20mA output mode can be selected. When the 
flow direction is negative, the output current is within the range of 0~4MA. When the flow 
direction is positive, the output current is within the range of 4-20mA. The output mode can be 
selected in window M62. Use window M61 to verify whether the Current loop itself has been 
"calibrated". Please refer to the page "Installation and Wiring Diagram of the Host" for the 
wiring diagram。 

 

 

How to output cumulative pulses 
Ultrasonic flowmeter/Heat meter can generate a cumulative pulse every unit flow. 

Accumulated pulses can only be output through hardware OCT or relays.Therefore, it is also 
necessary to implement corresponding settings for the hardware OCT or relay (see windows 
M65, M67)，  

For example, to use a relay to output forward cumulative pulses, each pulse represents a 
flow rate of 0.1m3, the following settings can be made：1. Select the cumulative flow unit in 
window M22: "cubic meter (m3)"; 2. Select the multiplication factor in window M23: "2 × 0.1 "; 
3. Select "9. Positive accumulation pulse output" in window M67.  
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Note: The cumulative pulse size should be selected appropriately. If it is too large, the 

output cycle will be too long; If it is too small, the relay will operate too frequently, affecting its 
service life, and if it is too fast, it will cause an error of losing pulses. Suggest using a rate of 
1-60 pulses/minute。  

How to use OCT output  
OCT output of the ultrasonic flowmeter/Heat meter is Galvanic isolation Open collector 

output. It can work at DC60V and 100mA. By setting M65, the conditions for its activation can 
be set. Please refer to the page "Installation and Wiring Diagram of the Host" for the wiring 
diagram.  

How to use relay output  
The relay output of the ultrasonic flow/Heat meter can work at AC125V/DC28V, 1A.By 

setting M67, the conditions for its activation can be set. Please refer to the page "Installation 
and Wiring Diagram of the Host" for the wiring diagram.  

How to use a quantitative (batch) controller  
The ultrasonic flowmeter/Heat meter has a built-in batch controller, which can control the 

flow quantitatively. Use the keyboard or the rising or falling edge of the analog input signal as 
the input for control, and the output can be controlledusingOCT or relays. When using analog 
input as a control signal, input current signals greater than 2 mA at the analog input terminal to 
indicate "1" status, and 0mA current indicates "0" status。  

Using window M72 to select the control input signal, using window M65 (OCToutput) or 
M67 (relay output), selecting item 8 "as quantizer output" will generate an output signal on the 
OCT or relay output.  

The quantitative value is entered in window M73. After inputting the quantitative value, start 
the batch controller.  

How to Input Linearity Line Input Data  
Ultrasonic flow/Heat meter can realize non-linear multi-point linearization correction of flow, 

and can realize more than 11 segments of broken line correction. When leaving the factory, 
this function is turned off and can be used by entering menu M36 with password: 12345。  

In order to correct the flow beyond the flow range without causing sudden changes in the 
correction coefficient, we have added two flow points, 0m3/hand100000m3/h, based on the 
measured flow points. The coefficient of 0m3/h is the coefficient of the minimum flow point we 
measured, and the coefficient of the maximum flow point we measured is used for 
100000m3/h. Then, we input it intoM36 in order of flow points from small to large。  

If you need to cancel the line correction function, simply enter "0" in the number of line 
points in menu M36.  

 
 
 
The following table provides an example of 5-point line correction： 
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Chapter 10 Technical Support 
 
Technical Support hours are Monday - Friday 8am to 4pm Mountain Time. 
Support options are  

●​ email - support@wtrflw.com 
●​ Chat  - https://wtrflw.com and select the chat option on the homepage 
●​ Phone - 505-636-0061 may need to wait for a call back if we are busy. 

 
 
Email and phone support requests are usually answered within 4 hours, chat 
is usually our fastest support option. 

​ ​ ​  
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Appendix 1: Common Parameters  
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