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1 Non-invasive Ultrasonic Level Sensor 

1. Instrument Warranty and Service Scope 

From the date of shipment, the instrument mainframe is guaranteed for one year, and the 

instrument repair and maintenance are guaranteed for half a year. This guarantee is limited to the 

instrument users of the original factory purchaser or designated distributor and is not applicable to any 

instrument users who use the instrument incorrectly for human reasons, modify, neglect or cause 

damage by accident or abnormal use. 

Free maintenance is provided for faulty instruments returned within the scope of warranty. To 

obtain the warranty service, please contact the after-sales service department and attach the fault 

description. With the permission of the company, the instrument will be sent to the after-sales service 

department. 

Report errors 

 If the instrument has passed the warranty period or is confirmed that the failure of the instrument 

is caused by misuse, modification, negligence, accident and abnormal use, the maintenance cost budget 

will be provided according to the relevant maintenance fee standards and will be maintained after 

approval. After the instrument is repaired, it will be sent back to the customer, who will pay for the 

maintenance and transportation. (Attached: Warranty Policy) 
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2. Opening Inspection and Cautions 

2.1 Open Box Audit 

⚫ Manual book  

⚫ Qualification Certificate 

⚫ Packing list 

⚫ Mainframe  

⚫ Check the name, model, etc. on the nameplate 

⚫ Check whether the shell is in good condition and observe whether the window glass cover is 

broken. 

⚫ Check random items according packing list 

Check the correctness and completeness of the instrument specifications, models and accessories 

according to the instrument packing list. If you have any questions, please contact the customer service 

center in time for the change. 

  

2.2 Attentions 

⚫ Please read the instruction before installing the instrument. 

⚫ Modifications due to product upgrades are subject to change without prior notice. Please refer to 

the actual product. 
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3. Storage and Transportation 

3.1 Storage Conditions 

⚫ –40 ～ +60 ℃Storage Temperature: - 40 ~+60 Temperature 

⚫ Use original packaging 

 

3.2 Transport the Product to the Work Place 

⚫ Transport level sensor to work place or process connection with original packaging 

⚫ During transportation and storage, collision, moisture and chemical erosion should be 

prevented. 
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4. Product Introduction 

4.1 Product Overview 

Non-invasive Ultrasonic Level Sensor (hereinafter referred to as level sensor) is a kind of 

instrument developed by our company, which uses sonar ranging principle to measure liquid level 

inside of the container from the outside (bottom) of the container. This product realizes complete 

isolation measurement. 

The liquid level sensor breaks the traditional installation method of open tank contact, and realizes 

the real non-contact measurement of liquid level height in sealed container. Sonar sensor (probe) is 

installed directly below the outer wall of the vessel under test (bottom). It does not need to open a hole 

in the vessel under test. It is easy to install and can be installed without stopping production. It can 

accurately measure the liquid levels of various toxic substances, strong acids, alkalis and various pure 

liquids in high temperature and high pressure sealed containers. 

4.2 Technical Parameters 

Non-invasive Ultrasonic Level Sensor 

Measuring Range  6m 

Display Resolution 1mm 

Short-Term Repetition 1mm 

Error ±5‰FS 

Temperature measurement range -45℃～+100℃ 

Accuracy of Temperature Measurement 1℃ 

Signal Output RS485,4～20mA, GSM(Optional)  

Power Supply DC 24V (10V~30V ) 

Power < 2 W 

Communication RS-485, Infrared, Modbus 

Mainframe Environment Temperature -40℃～+80℃ 
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Operating Environment Temperature -20℃～+70℃ 

Probe Working Environment 

Temperature 
-50℃～+100℃  

Environmental Humidity （0%～95%）RH 

Explosion-proof Grade ExdⅡCT6 

Protection grade IP65、IP67 

Display 128×64 LCD 

Blind Area 

Ideal working condition, blind area 3 cm, the 

specific value is determined by the complexity of 

working condition 

Electrical Connector M20×1.5（F） 

Sensor Probe Cable Length 5m,10m 

Mainframe Weight 1000g 

Mainframe Dimension Lenth118mm×Width85mm×Height110mm 

Probe size Φ40mm*45mm 

4.3 Application Scope 

4.3.1 Medium Viscosity 

 In general, the dynamic viscosity of the measured medium is required to be less than 10 

mPa.S. When 10 mPa.S < dynamic viscosity < 30 mPa.S, the instrument range may be reduced and 

the blind area increased. When dynamic viscosity > 30 mPa. S, it can not be measured. (1 mPa.S = 1 

cP) 

Notice: With the increase of temperature, the viscosity decreases. Most of the high viscosity 

liquids are more obviously affected by temperature. Therefore, temperature should be paid attention to 

when measuring the high viscosity liquids 
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4.3.2 Medium Purity 

There should be no dense bubbles in liquids 

There should be no large amount of suspended substances, such as crystals, in the liquid. 

There should be no large amount of sediment in the liquid, such as sediment. 

4.3.3 Container 

The container wall at the installation of sonar probe requires that it be made of hard material 

capable of transmitting signals well. For example: carbon steel, stainless steel, various hard metals, 

fiberglass reinforced plastics, epoxy resin, hard plastics, ceramics, glass, hard rubber and other 

materials or other composite materials. The inner and outer surface of the vessel wall should be flat. If 

the vessel wall is mufti-layer material, there should be close contact between layers without air bubble 

or gas inter layer. For example, vulcanized hard rubber lining, epoxy resin lining, stainless steel lining, 

titanium lining and so on. 

4.3.4 Medium Temperature Requirements 

The allowable temperature range of the probe is -50 ~100 C. Because the probe is close to the 

wall of the container, the temperature of the probe is similar to that of the wall of the container. 

Therefore, the temperature of the medium to be measured is generally required to be within - 50 ~100 

C. 

4.3.5 Instrument Environment Temperature 

The ambient temperature range of the main engine of the liquid level sensor is -40 ~80 C. In the 

northern area, it is recommended to use instrument protection box. In the areas with strong direct 

sunlight, it is suggested to install the instrument in a shady place or use a sunshade, which can avoid 

the excessive temperature in the instrument caused by the sun exposure, and also can provide good 

ventilation and heat dissipation. 
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4.3.6 Explosion-Proof, Anti-Corrosion and Protection Grade 

The external level sensor adopts the explosion-proof and anti-corrosion structure of aluminum 

alloy casting seal, epoxy spraying on the surface. It is suitable for harsh environment with explosive 

mixture gas, medium concentration corrosive gas and 0-95% humidity range. 

Non-invasive Ultrasonic Level Sensor Explosion-proof grade：ExdIICT6。 

Anti-corrosion grade：WF1 Outdoor intermediate corrosion protection 

Protection grade：IP65、IP67 

5. Level Sensor Dimension 

5.1  Level Sensor Mainframe Dimension 

  

118mm * 85mm*110mm 
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5.2 Sensor Probe Dimension 

                      

6. Electrical Connection 
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Mark Note 

+24V DC 24V (+) Power 

GND DC 24V (-) 

A RS485(Modbus) Modbus A(+) RS485 

B RS485(Modbus) Modbus B(-) 

TEMP Temperature sensor signal 

GND 4-20mA (-) / Temperature sensor grand 

AI 4-20mA (+) 

MEA Measure probe signal（Core） 

GND Measure / Calibration probe signal（shielding layer） 

CAL Calibration probe signal（Core） 

NO Normally Open Level alarm 

MAX: 1 A COM Common Port 

COM Common Port Level alarm 

MAX: 1 A NC Normal Close 
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7. Instrument Debugging Parameter Description 

7.1 Parameter setting man-machine interface 

The instrument uses infrared remote controller to set parameters. The key functions are as follows: 

 

 

1. Reset button/Restart button: reset and restart the instrument; 

2. Menu key: open the debugging menu, view and change the working parameters; 

3. Return key: under the menu or waveform interface, return to the main interface of work; 

4. Digital key, confirm key, Delete key, up, down and around key cooperate with each other to set 

parameters in the menu and waveform interface. 
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7.2 Liquid level sensor LCD main interface description 

 

1 Probe Signal Strength 

The higher the number, the better the signal (the 

more ideal the mounting position, Intensity 

greater than 1 can work normally). 

2 Measurement mode SM: Single Probe Mode 

3 Liquid level display Unit: m 

4 
Measured temperature 

display 

When the temperature probe fails, it will display 

Err°C; 

5 Current speed of sound Unit: m/s 

6 Liquid level alarm 
This function is triggered when the liquid level is 

above the preset value. 

7.3 Level sensor parameter menu 

7.3.1 User parameter menu description 

Measurement 

settings 

MEASURE 

Single probe mode setting 

SM MODE SET ➜ 

MEA.R: (Set Storage tank height.) 

MEA.V: (Set the speed of sound.) 

GET VELOCITTY:  
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MODE (Sound velocity calibration. ) 

 ➜  

Level alarm setting  

ADVANCE SET➜ 

ALARM: (The liquid level alarm function is 

turned ON and OFF.) 

ALR.D: (Set the liquid level alarm height.) 

 

Sound velocity calibration 

GET VELOCITTY 

DIST (Calibration distance.) 

MEA.V (The speed of sound obtained by 

calibration.) 

Save (It must be saved after getting the speed of 

sound.) 

7.3.2 User parameter setting range and definition 

⚫ Single probe mode setting SM MODE SET 

Set Storage tank height MEA.R ( 10 ~ 1000) cm: It depends on the working conditions; it 

indicates the highest liquid level that the level sensor can measure, and also determines the size 

of the 4-20mA current output. 

Set the speed of sound MEA.V (400 ~ 3800) m/s: according to the measured medium; it 

means the speed of sound used by the liquid level sensor in the single-probe working mode. 

Sound velocity calibration GET VELOCITTY : This function can be used when the user is 

not sure about the specific sound velocity. For detailed settings, please refer to Sound Velocity 

Calibration. 

⚫ Level alarm setting ADVANCE SET 

The user can realize the tank level alarm through this function, and the user can connect the 

sound and optical alarm device to the host. 

⚫ Sound Velocity Calibration GET VELOCITTY 

Calibration distance DIST: Enter the height of the known liquid level, or the diametrical 

distance to which the probe points. 

Sound Velocity MEA.V: After entering the above value, this option will automatically 
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calculate the correct sound velocity. 

SAVE: Store the above sound velocity into the system. 

 

Operation logic diagram 

8. MODBUS protocol: 

Interface: RS485 

Mode: RTU; sensor as slave device, address: 0x01 (default), baud rate 9600 (default); 

Checksum: CRC16; 

8.1 Read Holding Register 03H 

Only one register can be read at a time. If you need to read multiple addresses continuously, you need 

to use the polling method; 

Example: Send: 

Set the slave address as 01H, read the starting address of the holding register as 0001H, and read 1 

register; 

slave 

address 

function 

code 

starting 

address H 

start 

address L 

Number of 

registers H 

Number of 

registers L 

C 

RC16H 

C 

RC16L 

0 1 0 3 0 0 0 1 0 0 01 D5 CA 

Response: Each holding register is 2 bytes long; 

slave 

address 

function 

code 

number 

of 

bytes 

0001 H high 

byte 

0001 H low 

byte 
C RC16H C RC16L 

0 1 0 3 02 0 1 43 F8 25 

Message information format: 
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M ODBUS(03) read address 

state address Byte_H _ Byte_L _ illustrate 

R 0 X0100 distance Unit: 1cm 

R 0 X01 10 temperature Unit: 0.1℃ 

R 0 X01 20 Signal quality Indicates the quality of the signal 

obtained by the current sensor, the 

larger the value, the higher the signal 

quality 

8.2 Write a single holding register: 

Only one register can be operated at a time. If you need to operate multiple addresses continuously, 

you need to use the polling method; 

example: 

Send: Set the slave address as 01H, the address of the holding register as 0023H, and the data bit as 

6688H; 

slave 

address 

function 

code 
register address H 

register 

address L 
dataH _ data L 

C 

RC16H 

C 

RC16L 

0 1 06  0 0 twenty three 66 88 53 C 6 

Response: If the writing is successful, return the sent command, namely: 

slave 

address 

function 

code 

register address 

H 

register 

address L 
dataH _ data L 

C 

RC16H 

C 

RC16L 

0 1 06  0 0 twenty three 66 88 53 C 6 

 

M ODBUS(0 6 ) write address 

state address Byte_H _ Byte_L _ illustrate 

W 0 X 0200 set address 

Modify the address only, the unknown device 

address is used 

0x7F , the device address is forbidden to be modified 

to 0x 7F , 

The setting address must be between 0~126 ; 

R/W 0 X0210 baud rate 

0x 01-9600 ( default ) 

0x02-14400 , 0x03-19200, 0x04-38400 

0x05-56000 , 0x06-115200 

R/W 
0X0220 

_ 
speed of sound 

Unit: M /S 
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9. Instrument installation and debugging 

9.1 Preparation before installation 

⚫ Before commissioning, it is necessary to ensure that the height of the liquid level in the storage 

tank is greater than 1m, and the liquid level meets the diameter calibration conditions. 

⚫ Understand the internal structure and pipeline arrangement of the storage tank, and obtain 

information such as tank diameter, measuring range, wall thickness, etc. 

⚫ Required tools: flat-blade screwdriver (3*75mm), wire stripper (7mm² ) , hand knife, 

adjustable wrench (≥10 inches), hexagon socket (M5), DC24V power supply. 

After the tools are ready, unpack the product and check the packing list to determine whether the materials are 

complete. 

9.2 Probe installation location selection 

⚫ According to the tank equipment diagram, select the best installation point of the probe: 

1. Basic rules of probe installation 

2. Measurement probe pointing and liquid level is completely perpendicular, calibration 

probe pointing and parallel to the liquid level. 

3. Install the probe as far away from the weld as possible. 

4. The probe is pointed straight ahead without pipeline or other occlusions. 

⚫ The probe installation position is selected for different tank types 

1. Horizontal tank: the measuring probe must be installed at the bottom of the tank (the 

probe installation tilt will lead to the increase of the blind area and measurement 

instability); The calibration probe is installed at a horizontal diameter position 1/2 of the 

tank height. 

2. Vertical tank: The measuring probe should be mounted on the base plate and as far away 

from the tank wall as possible, at least 10cm from the edge of the tank wall. The 

calibration probe can be installed at a horizontal diameter of 1m above the tank height. 

3. Spherical tank: The measuring probe can be installed on the bottom manhole flange. If 

there is more precipitation in the tank, it can be installed next to the manhole flange. The 
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probe should be as close as possible to the manhole. The calibration probe is installed at 

the equatorial position of the spherical tank. 

⚫ Preinstall the probe. 

1. According to the basic principles of probe installation, apply silicone grease to the probe 

and attach the probe to the pre-installation position. At the same time, check the number of 

ESI feedback on the host screen. The larger the number, the better the echo signal, indicating 

that the position is suitable for probe installation. 

9.3 Probe installation and debugging steps 

9.3.1 Measuring probe installation and debugging 

⚫ Sanding tank walls 

After selecting the installation location of the probe (remove the storage tank protection at the 

installation location), use sandpaper to polish the surface of the tank wall here. It is required to 

grind a circular plane not less than the diameter of the probe seat, and the surface should be smooth 

and flat, without oil stains and fine particles. 

As shown in step 1: 

 

Step 1 Sandpaper the walls of the tank 

⚫ Apply silicone grease 

Take out the probe from the probe holder, and evenly apply a layer of silicone grease (1-2mm 

thick) on the front surface of the probe and the grinding part of the tank wall. 

As shown in step 2: 
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Step 2 Take out the probe and apply silicone grease 

⚫ Install the measuring probe 

Stick the probe on the smooth area after grinding, then press the probe firmly and turn it slowly; 

As shown in step 3: 

 

Step 3 The probe is close to the tank wall 

Dropping the probe to the ground may cause permanent damage, so be sure to take protective 

measures. 

Silicone grease can directly adsorb the probe on the tank wall. In order to prevent the probe from 

falling and breaking, you can gently hold the probe with your hand; or temporarily fix the probe wire 

at the probe end at the installation place to prevent the probe from falling to the ground; Low, you 

can also put some soft foam sponge directly under it to avoid the probe falling directly on the ground. 

⚫ Instrument wiring 

The DC 24V power supply is connected to the port corresponding to "24V", the measuring probe 

is connected to the "MEA" terminal, the core wire is the positive pole, and the shielding layer is 

the negative pole. The terminals are shown in Figure 3 . 

⚫ Instrument wiring 

The DC 24V power supply is connected to the corresponding port of 24V, and the measurement 
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probe is connected to the MEA terminal. The core wire is positive, and the shield is negative. Do 

not connect the cable backwards. The wiring terminals are shown in Figure 3. 

⚫ Sets the meter parameters 

Facing the display window of the host machine, press the "Menu" button of the remote control, and 

the instrument will display "MEASURE MODE" to enter the interface of measurement MODE 

selection, as shown in the picture below: 

 

Press + or - to select the MEASURE MODE: SM MODE SET on the single-probe MODE setting 

screen or ADVANCE SET on the Level alarm setting setting screen. 

When the MODE option is selected, the measurement MODE can be switched. MODE:SM refers to 

the single-probe measurement MODE. MODE:DM refers to the dual probe measurement MODE. 

 

When entering SM MODE SET MODE, you can set MEA.R (measurement range is also the height 

of the storage tank) and MEA.V (sound of speed). 
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When the VELOCITY of the medium cannot be determined, the customer can choose "GET 

VELOCITY". Please input the "DIST" calibration distance of the storage tank, which generally 

refers to the diameter or width of the storage tank. The system will calculate the correct sound speed 

according to the distance. 

Note: When selecting the GET VELOCITY option, install the probe on the side of the tank and keep 

it below the liquid level. 

 

When the "DM MODE SET" dual probe MODE is selected. 

  

Please enter calibration distance ADVANCE SET; The user can realize the tank level alarm through 

this function, and the user can connect the sound and optical alarm device to the host. 
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Start or turn off the ALARM function by selecting it ON and OFF. 

ALR.D: Set the liquid level alarm height. 

 

 

⚫ Detect the echo signal 

Check the current ESI (echo signal strength) value. The larger the number, the better the signal. If the 

ESI value is too small, please consider changing the probe installation position. 

⚫ Install the Probe Holder 

After confirming that the quality of the echo waveform meets the requirements, slowly move the probe 

fixing seat cover on the outside of the probe, and gently adsorb it on the tank wall; do not touch the 

probe during the adsorption process. 

As shown in step 4: 
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Step 4 Install the probe holder 

For the non-ferromagnetic tank wall, the probe base can be installed by adding an adapter, 

and the ferromagnetic adapter can be bonded to the tank wall. After the glue is completely cured, 

the probe seat can be adsorbed on the adapter. 

 

As shown in step 5: 

 

Step 5 Install the adapter board and apply quick-drying glue 

9.4 Instrument installation, threading 

⚫ Level sensor installation pipeline and required equipment 

of the liquid level sensor installation pipeline is shown in Figure 8: 
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Figure 8 Schematic diagram of the installation pipeline connection of the liquid level sensor 

The details of the installation equipment are shown in the table below: 

serial 

number 
name Specification Dosage Remark 

1 Tank (Tank Wall)    

2 Probe holder  2  

3 
Explosion-proof flexible 

pipe 
 4 

User-provided 

4 Gasket  some 

5 Pass-Through Box  some 

6 Galvanized Pipe  some 

7 Bend through box  some 

8 Tee threading box  1 

9 Probe Signal Cable  Optional  

10 Adapter M20*1.5 Optional  

11 gasket 
1 hole or 2 

holes 
1  
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12 Level sensor host TNK-GH 1  

13 gasket 2 holes Optional  

14 power cable   User-provided 

15 ground screw M4*6 1  

16 Ground wire  1  

17 2 inch riser  1 User-provided 

18 Socket head cap screws M5 4  

19 nut M8 2  

20 Level sensor bracket  1  

21 U-shaped card  1  

22 
Isolated barrier (with 

24V distribution) 
 1 

User-provided 
23 warning light   

24 
Main control room 

(control system) 
  

25 Pump body/valve   

Note: When using RS485 communication for system networking, the level sensor must be 

equipped with an isolation safety barrier. 

The shell of the liquid level sensor must be grounded reliably. 

⚫ Instrument fixed 

Install the fixed host as shown in Figure 5. 

 

Figure 5 Schematic diagram of instrument fixing 
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 Note: One end of the ground wire (16) is fixed to the meter (12) with a ground wire screw (15), and the 

other end of the ground wire is fixed with a nut (19) and a U -shaped card (21). 

Precautions: 

The host installation should avoid direct sunlight on the instrument display. 

The host installation should avoid external heat sources. 

In alpine regions, the instrument insulation protection box should be added. 
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