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4120 MP/MC/MK  SPECIFICATION S 

 
 
NOTE:  
CHINASIMBA provides a variety of CHINASIMBA products with various product options and configurations, including materials of construction that can be expected to perform well in a wide 
range of applications.  
CHINASIMBA product information presented is intended as a guide for the purchaser to make an appropriate selection for the application.  
Lǘ ƛǎ ǘƘŜ ǇǳǊŎƘŀǎŜǊΩǎ ǎƻƭŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ƳŀƪŜ ŀ ŎŀǊŜful analysis of all process parameters (such as all chemical components, temperature, pressure, flow rate, abrasives, contaminants, etc.), 
when specifying product, materials, options, and components for the particular application.  
CHINASIMBA is not in a position to evaluate or guarantee the compatibility of the process fluid or other process parameters with the product, options, configuration, or materials of 
construction selected. 
 
For more information about our products, please refer to the website: https://www.chinasimba.com/products.htm 
For this Manual Doc., Chinasimba Electronic Co., Ltd is continue to improve and upgrade its products and services, thus, the file information will be covered by changing, without prior notice, 
nor as promised Chinasimba Electronic Co., Ltd. In addition, the product user manual already includes safe use of warnings. Therefore, if there is any misuse or cause of any event, Chinasimba 
Electronics Co., Ltd will not take any responsibility. 
Chinasimba Electronic Co., Ltd. hereby guarantees that its products are not defective in materials and workmanship and are in complete conformity with the above disclaimer. 
 

Product No AiW-4120MP-R AiW-4120MP-K AiW-4120MP-A AiW-4120MP-H AiW-4120MC-R AiW-4120MC-K AiW-4120MC-A AiW-4120MC-H ANL-4120MK-R ANL-4120MK-K ANL-4120MK-A ANL-4120MK-H

Installation method

Appearance Picture

Parameter

Measuring Frequency

Instrument Range (10/18/40m) (10/18/40m) (10/18/40m)

Dead Band <300mm <300mm <300mm

Meas. Principle

Meas. Resolution

Meas.  Accuracy

Temperature Coefficient

Antenna Sensor Material

.ŜŀƳ !ƴƎƭŜόʰύ 

Output RS-485 IO-Link 4-20mA mA/HART 7 RS-485 IO-Link 4-20mA mA/HART 7 RS-485 IO-Link 4-20mA mA/HART 7

Power Supply 16-40 V DC 16-40 V DC 16-40 V DC

Process Connection

Process Temperature

Ambient Temperature

Operating Pressure

Display/Adjustment

Wireless communication

Bluetooth Standard

Bluetooth Range

Output & Protocol

ModBus 

/ SDI-

12(Customized 

Option)

IO-Link 4-20mA

HART7 

(Downward 

Compatible)

ModBus 

/ SDI-

12(Customized 

Option)

IO-Link 4-20mA

HART7 

(Downward 

Compatible)

ModBus IO-Link 4-20mA

HART7 

(Downward 

Compatible)

Fault Output **

Live Display

Housing Material

No.of Cable Entries

Explosion-proof grade

Ingress Protection / CE

Package Dimensions

Benefit

Application

AiW-4120MP/MC/MK

Threaded Threaded with Overfill proof(option) Threaded with Overfill proof(option)

122 to 123GHz Dynamic FM Sweep Bandwidth 1GHz (122GHz~123GHz: 1GHz)

or 120 to 123GHz Dynamic FM Sweep Bandwidth 3GHz (120GHz~123GHz: 3GHz)/option

(The adjustment FM range can be customized according to the ISM requirements of the customer's region)

FMCW Radar System FMCW Radar System

0.05m ( Physical Resolution C/2B = 0.05m ) 0.05m ( Physical Resolution C/2B = 0.05m )

±1mm (<10m range) / ±2mm (18m range) / ±4mm (30m range) ±1mm(<10m range)/±2mm(18m range)/±4mm(30m range)

(10/18/30m) (10/18/30m) (10/18/30m)

<200mm(10m/18m range) <200mm(10m/18m range) <200mm(10m/18m range)

9-38 V DC 9-38 V DC 9-38 V DC

G2 or G2-1/4 or 2-1/4 NPT(Customized Option)

{ Upper threaed G1/1 NPT or Bracket mounted }

G1-1/2 or 1-1/2 NPT(Customized Option)

{ Upper threaed G1/1 NPT or Bracket mounted }

G1-1/2 or 1-1/2 NPT(Customized Option)

{ Upper threaed G1/1 NPT or Bracket mounted }

±1ppm/°C ±1ppm/°C

Polyoxymethylene (POM) / (PTFE Customized Option) {The antenna is integrated with the housing} Housing material: SS304/SS316 / Antenna material : PTFE

POM: 6°/ Gain 29dB;    PTFE: <6°/ Gain 31dB PEEK: 6°/ Gain 29dB;    PTFE: <6°/ Gain 31dB

Bluetooth Bluetooth

Bluetooth 4.0 Bluetooth 4.0

25m 10m

πпл Χ Ҍмнл ϲ/ πпл Χ Ҍнлл ϲ/

πпл Χ Ҍур ϲ/

POM:  -100 to +2500 KPa

'PTFE: -100 to +2300 KPa

t99YΥ πм Ϥ пatŀ 

t¢9CΥ πлΦм Ϥ оΦрatŀ

Chinasimba Software:  PCManager V1.x,  MobileManager V1.x (v1.0.6(IOS)/v1.0.12(Android))

POM material (PTFE Customized Option) Housing material: SS304/SS316

1 PVC Insulated cable (Aviation connectors)

*** Exia *** Exia Exia

** 22mA/4mA/20.5mA (option) ** 22mA/4mA/20.5mA (option) 22mA/4mA/20.5mA (option)

Mobile / iPad / PC

IP68 / CE

267mm x 97mm x 97mm

Maintenance-free and durable.

Measurement not affected by build-up or condensation.

Measures lightest to the heaviest of bulk solids with absolute reliability.

Suitable for solvents as well as aggressive liquids.

User friendly adjustments (via Bluetooth) save installation time.

Sensor active LED indication.

Ergonomic and environment friendly design.

Flexibility in output options.

Suitable for hydrological applications (Lakes, Rivers, Reservoirs).

The versatile design enables fit for purpose solutions and flexibility in use. 

For example, the transmitter can be used in tanks and vessels with small 

process fittings, corrosive environments, and open air installations. 

Liquid, Solid Liquid, Solid, Powder, Paste

https://www.chinasimba.com/products.htm
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INTRODUCTION  

 

 
 
 
ANL/AiW-4120 radar level transmitter, the series of products (abbreviation: 4120 product) is a multi-function radar 
solid/liquid level gauge based on the working principle of 122GHz FMCW radar, its maximum detection distance can 
reach 40 meters, the product series covers many industries, with good flexibility and applicability. 
The ANL-series is suitable for solid process applications and the AiW-series is for liquid applications. 
 
The 4120 product has a wide dynamic signal gain scope and is able to measure poorly reflected material media better 
than ordinary 80GHz radar sensors, its main advantage is that it utilizes higher receiving sensitivity and higher-strength 
signals over pulse systems, allowing it to perform better in difficult situations where there may be turbulence, foam or 
excessive vapors, condensation on antennas etc. 
 
The 4120 product adopts a combination of FMCW, intelligent level prediction algorithm and cost-effective high-speed 
microprocessor technology, which makes it have the ability to complete high efficiency, high sensitivity and stability of 
signal processing, also achieves high measurement accuracy and reliability in small and fast-filling tanks and vessels. 
 
Using Bluetooth wireless technology, the 4120 product enables to do safe and convenient on-site configuration and 
maintenance with mobile tools. With the help of the efficient and intuitive app GUI function of the mobile, it is 
possible to perform commissioning and operation tasks on-site, or to start living online remote product configurator 
function by calling a remote technical engineer for assistance. 
 
By using these tools with built-in logic and continuous verification, the support engineers can remotely verify and 
test in the field at any time without impacting the production process. 
The 4120 product is also equipped with an anti-spill cover accessory of anti-spill function, this spill detection 
capability is critical in the event of a leak in highly corrosive, toxic, or otherwise hazardous media. 
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ANL /AiW -4120 MP/MC/MK  Main features  

The ANL/AiW-4120 smart radar Level Transmitter provides accurate continuous level measurements in a broad range 
of process applications. The versatile design enables fit for purpose solutions and flexibility in use. 
It can be used in tanks and vessels with small process fittings, corrosive environments, and open-air installations. It is 
certified for use in hazardous locations and meets NAMUR recommendations. 
 

ω Conformal antenna design is easy to install, and the products are wear-free and environmentally friendly 

ω Shorter wavelength/better signal reflection, and small beam angle/enhanced energy concentration echo while avoiding destruction 

ω Smart features designed to make life easy, communicating via Bluetooth, advanced diagnostics and verification 

ω The diameter 60mm antenna has a larger effective area better signal reflection, which can effectively avoid the influence of condensation 

on measurement 

ω Small blind zone, especially suitable for small tanks 

ω High signal-to-noise ratio for high performance in unstable echo wave conditions 

ω Built-in temperature drift coefficient compensation according to the temperature change inside the device real-time 

 
 

Safety  instru ctio ns  

 

Authorized personnel 
All products system operations described in this document should only be operated by persons qualified to perform 
specific tasks in accordance with the relevant documentation, in particular its warning notices and safety instructions. 
Necessary personal protective equipment should always be worn on and when working with the product. 
 
A qualified person is a person who, based on their training and experience, is able to identify risks and avoid potential 
hazards when using these products or systems. 
 

Appropriate use 
4120 products are a sensor for NC continuous level measurement. You can find detailed information about the area of 
application in chapter "Product description". 
Operational reliability is ensured only if the instrument is properly used according to the specifications in the operating 
instructions manual as well as possible supplementary instructions. 
 

Warning about incorrect use 
Inappropriate or incorrect use of this product can give rise to application-specific hazards, e.g. vessel overfill through 
incorrect mounting or adjustment. Damage to property and persons or environmental contamination can result.  
Also, the protective characteristics of the instrument can be impaired. 
 

General safety instructions 
This product, in compliance with conventional regulations and guidelines, conforms to today's leading state of the art. 
It is only allowed to start operation if it is technically sound and reliable. When using a product in an aggressive or 
corrosive medium, the operator should take appropriate measures to ensure that the product functions correctly if its 
failure would cause harm. The user shall comply with the safety instructions in this instruction manual, the installation 
standards of the country and the safety regulations and accident prevention regulations in force. 
For safety and product assurance reasons, work outside the operating range specified in the instruction manual is only 
allowed to be carried out by persons authorized by the manufacturer. Unauthorized modification or alteration of 
equipment is expressly prohibited. For safety reasons, only accessories specified by the manufacturer are permitted. 
To avoid hazards, users should follow the safety markings and instructions affixed to the meter. 
The transmit power of radar sensors is very small, well below the internationally permissible limits. When used 
correctly, there are no health problems at all.  
For the frequency band range of the measured frequency, please refer to the 4120 product specifications. 
 

Disclaimer 
We have reviewed the content of this publication to ensure consistency with the hardware and software described. 
Since errors cannot be completely ruled out, we cannot guarantee exact uniformity. However, the information in this 
publication is reviewed periodically, and any necessary corrections will be included in subsequent editions.  
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PRODUCT DESCRIPTION  

Non -contacting radar techn ology  

Non-contacting radar technology is ideal for a wide range of applications as it is maintenance-free, has a top-down 
installation that reduces the risk of leakages, and is unaffected by process conditions such as density, viscosity, 
temperature, pressure, and PH. 
ANL/AiW-4120 products use the radar FMCW distance measurement principle to work, the radar transmitter transmits 
a continuously changing modulated frequency radar signal through the antenna, when the transmitted wave signal 
encounters the object medium, the radar wave signal is reflected back, called the echo wave signal.  
When the echo signal arrives at the radar and is received by the antenna, there is a frequency difference between the 
frequency value of the radar transmitted signal and the frequency value of the echo signal received by the radar. The 
magnitude of this frequency difference is proportional to the distance of the object from the radar, so the frequency 
difference corresponds to the measuring distance value. 
ANL/AiW-4120 level gauge calculates the distance between the radar and the surface of the material according to the 
frequency difference of the echo signal of the material. It adopts the method of discrete Fourier Transform (DFT) signal 
analysis, which is the core of distance measurement, and studies the spectrum and variation law of echo signal by 
transforming the signal from the time domain to the frequency domain. 

Radar distance resolution  

Distance measuring resolution refers to the minimum distance between two objects that are close to each other, and 
the radar can tell that they are at different locations. In layman's terms: distance measuring resolution refers to the 
distance between two objects that are far apart, and the ability of a radar level gauge to distinguish that this is two 
objects and not one and measure their distance. 
In other words: if the distance between two objects is less than the level of the radar's range measurement resolution, 
then the radar can measure a distance value that is not equal to the distance of either object, but the composite value 
of the distance values of the two objects. 
The distance measurement resolution depends on the frequency resolution of the discrete Fourier transform 

operation Fres ЕFres = 1/T, Here T is the sampling time of the discrete Fourier transform operation. The corresponding 
distance of the frequency resolution Fres is the distance measurement resolution of the radar. Sres 
So, what is the range resolution of the ANL/AiW-4120 radar?  
It can be calculated by the following formula: Sres = C0 / 2B Where:  

C0 is the speed of light C0 = 299792458m/s,  
B is the swept bandwidth of the FM radar, in Hz,  

and the swept bandwidth of the ANL-4120 product has 1GHz or 3GHz two configurations. 

Measurement accuracy  

The meaning of radar measurement accuracy is the ability of radar level gauge to recognize and detect changes in the 
distance if there is a reflective surface of an object that has moved a very small distance. The measure of the smallest 
distance that can be resolved to move is called accuracy. 
To verify the accuracy of the radar level gauge, it is necessary to select the appropriate size of the reflective surface 
according to the beam angle of the radar antenna (as shown in the figure below), and if possible, the measurement 
accuracy can be verified and calibrated in a standardized microwave anechoic chamber. 
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Packaging, transport and storage  

 
4120 products were protected by packaging during transport. Its capacity to handle normal loads during transport is 
assured by a test based on ISO-4180. 
The packaging consists of environment-friendly, recyclable cardboard and PE foam. Dispose of the packaging material 
via specialized recycling companies. 
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Constituent parts  

 

 
 
 
 

 AiW-4120MP/MC/MK Components 

0 Type label 1 

1 Cable interface aviation plug 

2 Bracket bayonet 

3 Electronics housing, POM/PTFE/SST 

4 Process seal 

5 Process fitting, G2-1/4 for 4120MP/MP60/MK60 

6 Radar antenna 

7 Upper mounting threads G1 

8 Type label 2 

9 Process fitting, G1-1/2 for 4120MC/MK 

 
 

Physical appearance  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  



 

 

1
0 

c
h
in

a
s
im

b
a
.c

o
m 

INSTALLATION  CONSIDERATIONS  

The ANL/AiW-4120 radar transmitter is designed for ANSI 61010-1 compliant and extended application environments. 
Can be used both indoors and outdoors. 
Therefore, before installation, make sure that all components of the transmitter product you use are suitable for the 
existing process conditions.  
Mainly concerns are: active measurement components, process accessories, process seals and material exposed to 
tank atmosphere, etc.  
Process conditions include: process pressure, process temperature, chemical properties of the medium, wear and 
mechanical influences. 
NOTE:  For corrosive process conditions, choose ANL/AiW-4120 product with a PTFE housing. 
 

      
 

Effect of electromagnetic wave polarization on radar measur ing  

When electromagnetic waves propagate in space, they have an electrical vector E and a magnetic vector B that are in 
phase but perpendicular to each other. The direction of propagation of the wave is perpendicular to the electric and 
magnetic vectors.  
Polarization is an intrinsic property of electromagnetic waves, which refers to the directional trajectory curve of the 
electric vector E of electromagnetic waves, and the direction of its vibration is called the direction of polarization, 
which is a property of microwave polarization. The direction of linear polarization is determined by the direction of the 
signal coupler of the microwave module of the radar level transmitter. Linear polarization has either horizontal or 
vertical polarization, depending on the antenna or the relative orientation of the antenna.  
Linear polarization, ƛǘΩǎ common in the level transmitters for industrial radars. To minimizes the effects of false echoes 
in the internal structure of the process vessel, which can be reflected from probes, tank welds or agitators and baffles, 
the linear polarization exhibited by radar products is very important in radar solid/liquid level measurement. In some 
applications, the effect of false echoes inside the container can be significantly reduced by rotating the radar on the 
connecting flange or boss. 
 
If a metal or high-dielectric object is oriented in the same plane as the electric vector of the polarized microwave, the 
radar level transmitter will receive a large echo. If the same object is oriented at right angles to the plane of the 
electric vector, the received echo will have a smaller amplitude, as shown in the figure:  
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Note:  if we rotate the radar level gauge housing on the measuring, then the direction of polarization changes, thus can 
avoiding interference deflection of the measured value by false echoes.  
Keep in mind when installing or making changes to your radar level gauge: 

ω When the direction angle of the polarization E of the radar transmitting antenna encounters a plane obstacle and a vertical column, it will 
cause a huge spurious reflection, and these obstacles will produce a large radar echo signal, and when the direction angle of the 
polarization E of the radar transmitting antenna encounters a circular obstacle, the scattered echo on the surface is just a false signal of 
small amplitude. 

ω In order to reduce spurious reflections, the optimal echo signal (the lowest false echo amplitude) is first obtained by rotating the radar 
product, and then a false echo curve is created via the mobile app menu. 

 

Effect of electromagnetic  diffraction on measurements  

Usually we focus on the beam angle of the radar level transmitter, which is related to the radar antenna. This may give 
the impression that the radar antenna can focus the entire electromagnetic energy in the direction the beam is 
pointing. 
But this is not the case, in fact, although the antenna is designed to produce a directional beam, the antenna also 
radiates some energy in all directions, in addition to most of the radiated power on the main lobe, there is also weaker 
energy radiated to the other lobes. This phenomenon is caused by diffraction.  
Therefore, if the radar product is installed close to the tank wall or other tank obstructions, noise problems will arise in 
the measurement echo signal. 
 

Min . Distance between the installation location and the 

tank /vessels  wall  

When the radar transmitter is looking for a suitable installation position, it is 
necessary to carefully examine the condition of the storage tank(vessels), and the 
minimum distance (L) between the installation point of the ANL/AiW-4120 radar 
transmitter and the tank(vessels) wall needs to be greater than 20cm, and the 
recommended distance value is 1/2 of the tank(vessels) radius. 
When installing the ANL/AiW-4120 radar transmitters, consider the following 
guidelines: 

ɗ The transmitter should be mounted on the top surface of the tank with a clear and 

unobstructed space in the lower part of the tank for optimal measurement 
performance. 

ɗ The transmitter should be installed as little as possible close to the tank wall. 

ɗ Do not install the transmitter in the center of the tank/silo. 

ɗ Do not install near or above the inlet flow of the tank. 

ɗ Do not install the transmitter on the manhole cover. 

ɗ Do not place the transmitter directly above the side well door. 

ɗ Multiple ANL/AiW-4120 radar level transmitters can be used on the same 

tank(vessels) without interfering with radar signals. 
 

Nozzle requ irements  

 In order for the ANL/AiW-4120 radar level transmitter wave to propagate without interference, the size of the tube 
(nozzle) should be kept within the specified range given in the table below.  
The inside of the pipe/tube needs to be smooth to avoid poor welding, rust or deposits. 
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Beam angle and beam width  

In the area of the tank(vessels) and the bottom of the tank irradiated by the antenna 
beam of the radar transmitter, there should be as few other tank structures as 
possible: beams, pipes, welds, etc. 
The installation of the standard specification is: 
The minimum distance between the radar transmitter and the tank wall is not less 
than (<W/2), where W is the diameter of the irradiated circle projected by the radar 
level transmitter antenna beam to the bottom of the tank, the larger the tank, the 
larger the projection circle, which should be calculated according to the height of 
the tank container (D). 
The ANL/AiW-4120 serial product has an ŀƴǘŜƴƴŀ ōŜŀƳ ŀƴƎƭŜ ƻŦ ғсϲ όʰύ 
To calculate the radiation width of the radar transmitter antenna beam angle at the 
bottom of the tank container at different heights, it can be approximated according 
to the following calculation formula: 
                                                                   ² Ґ ˉ Ȅ ʰ Ȅ 5 
If the radar level transmitter is mounted too close to the container tank wall, a 
strong interference signal may be generated. Deposits, rivets or welded joints can 
also generate interfering signals, and their echoes are superimposed on the real 
echoes of the material. Therefore, a sufficient distance must be maintained 
between the installation position of the radar transmitter and the tank(vessels) wall. 
 
 

Horizontal inclination and azimuth orie ntation adjustment  

 
The ANL/AiW-4120 radar level transmitter should be installed vertically to ensure that the 

surface of the product has a good echo, the maximum inclination is recommended to be 

3°, pay attention to check whether the flange pipe surface is horizontal, when it is not 

horizontal enough, it is necessary to take necessary measures to adjust.  

This is especially in liquid applications, large height tank applications are particularly 

important, the radar transmitter is as perpendicular to the surface of the liquid medium as 

possible to obtain the best measurement results. 

For solid applications, it is recommended to align the radar transmitter antenna beam at 

the discharge port area of the tank for the best measurement results. 

 

 

 

Adjust the refe rence point (datum) of the distance measurement  

For the ANL/AiW-4120 radar level transmitter, when it is delivered 
from the factory, the distance reference point (datum) is set on the 
central lower surface of the antenna lens, which is the starting point 
of the distance measurement range, and at the same time, it is also 
the reference point for the minimum or maximum adjustment.  
(Min./Max. adjustment) 
 
 
 

 WarningЕ 

The distance reference point is the coordinate starting point of the distance display value of the ANL/AiW-4120 
radar level transmitter. When this parameter is modified, it will affect the values of other level transmitter 
parameters, such as accuracy, fill level, current output, etc. 
This value can be modified by using the Distance Biases parameter on the Service Menu of mobile App. 
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Agitator or foam application   

When there is an agitator in the tanks(vessels), automatic false echo 
suppression (set up) should be carried out in the case of agitator movement. 
This will ensure that interfering reflections from the blades at different 
locations of the agitator are saved together. When the tank(vessel) container 
is filled, stirred and other processes, dense foam may form on the surface of 
the material medium, which greatly dampens the emitted signal. 
 
If agitation produces foam or waves, the parameters should be configured 
using a special menu. Please find the parameter configuration for 
liquids/foams in the mobile app menu items of the ANL/AiW-4120 radar level 
transmitter. 
 

NOTEЕ 

If the foam causes measurement errors, we recommend customers to use 
large-aperture antenna products (such as ANL-4120MP60 specification 
radar), or professional version process radar level transmitters products 
series (ANL9080, ANL9127 series products). 
 
 

With spill cover (optional  function ) 

The AiW-4120 product with spill prevention is equipped with an overflow hood, which has the ability to prevent 
material spillage, and is able to detect in real time when the liquid level reaches the very top of the tank vessel and 
trigger an alarm, which is commonly referred to as overflow capability. This function is essential to prevent the leakage 
of highly corrosive, toxic or otherwise dangerous media. 
 
If the AiW-4120 radar product is equipped with an overflow function, the blocking distance of the liquid level in the 
tank is usually 140mm(D), and the radar will calculate and estimate the liquid level rise speed and the liquid level alarm 
safety distance (configurable).  
Please find the parameter configuration for Overfill in the menu item of the AiW-4120 radar level transmitter. 
 

        

 WarningЕ 

The anti-spill function is an optional function of the AiW-4120 radar level transmitters, and the order is required to 
configure the anti-spill cover and the corresponding product specification version. 
The correctness of the parameter configuration of the anti-overflow function directly affects the normal operation of 
this function.  
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FUNCTIONAL ESSENTIALS EXPLAINED  

 

Measurement parameters meaning  

 

        
Note: The zero coordinate of the distance value displayed by the radar is at the reference point. 
 

The dielectric constant of the material being measured  

When using a radar level transmitter product for level measurement, it is important to understand the electromagnetic 
wave reflection characteristics (dielectric constant) of the measured material, which is important for us to select the 
correct and appropriate radar level product model and its specification. 
The electromagnetic waves emitted by the ANL/AiW-4120 radar product have the same characteristics as light. If the 
measured material is electrically conductive, then when the radar emitted wave hits the surface of the material, the 
electric field E of the electromagnetic wave will be short-circuited. The resulting current on the surface of the material 
causes radar waves to be reflected off the surface, so it is easy for radar level transmitter to detect relatively large 
echoes from the surface of the conductive material.  
For example, in brewing applications, radar level transmitter can easily measure conductive aqueous liquids, such as 
acids and caustics, and other conductive materials such as acids and caustics, as well as for molten metal or saturated 
grain waste materials. 
However, if the measured (liquid/solid) materials are non-conductive, their dielectric constant (relative dielectric 
constant ʁ r) value becomes an important consideration for radar measurements. 
For example, toluene material (ʁr =2.0~2.4), it will only reflect 4.46% of the radar electromagnetic echo wave signal, 
and the echo is very small. Acetone (rʁ =20.0) will reflect 40% of the radar electromagnetic echo wave signal. 
The reflection of radar electromagnetic waves depends on the dielectric constant of the material being measured.  
The diagram below shows the key factors that must be taken into account when selecting a radar antenna: 
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Measurements are taken inside straight and bypass pipes   

In the process industry, due to radar product design or radarΩǎ antennas capabilities, 
normal radar level transmitters are not suitable for installing directly inside the tank. In 
these application cases, the use of measuring tubes (bypass tubes or risers inside 
containers) is a commonly used alternative to radar installations. 
 
The reasons for using bypass tubes and straight pipes (risers/waveguides) are as follows: 

1. For highly agitated liquid surfaces: Stationary risers ensure that radar 
measurements are made on calm surfaces without scattering echo signals. 

2. For low-dielectric liquids such as liquefied natural gas/petroleum gas (LNG/LPG): 
The riser enhances the signal of the radar waves, resulting in maximum signal 
strength from liquids with low levels of echo reflected energy. 

3. For toxic and hazardous chemicals: Riser installation makes it possible to measure 
with a small radar lens antenna. This allows the radar to be mounted on a full-
caliber ball valve or to observe the position of the riser for measurement. Radar 
products can also be isolated from the process conditions inside the tank, 
facilitating product maintenance. 

4. For small vessels: Radar products with small aperture lens antennas are ideal for 
measurements in process vessels with very small risers or bypasses, such as 
vacuum tanks. 

5. For foam-distillation tubes, foam is usually prevented from affecting the 
measurement. 

 

 WarningЕ 

When ANL/AiW-4120 radar level transmitters are used for measurement applications in tubes (waveguides), keep in 
mind that special configuration parameters should be used. This is because the speed of electromagnetic waves in the 
measuring tubes (waveguide) is significantly slower compared to the speed of electromagnetic waves in free space. The 
degree of slowdown depends on the size of the inner diameter of the tube and the operating frequency of the radar 
product. 
 

NOTE:  
9ŀŎƘ ǊŀŘŀǊ ƭŜǾŜƭ ǇǊƻŘǳŎǘΩǎ ƻǇŜǊŀǘƛƴƎ ŦǊŜǉǳŜƴŎȅ Ƙŀǎ ŀ ŎǊƛǘƛŎŀƭ ƳƛƴƛƳǳƳ ƛƴƴŜǊ ŘƛŀƳeter value of the tubes (waveguide) 
Dmin, which is the minimum inner diameter size that can be level measured in the tubes using this radar. The higher the 
operating frequency of the radar, the smaller the minimum diameter of the measuring tube that can be used. 
For the ANL/AiW-4120 radar level transmitters (frequency 122GHz), Critical minimum inner diameter value Dmin Ғ 3 
mm. 
 

Information: 
Conventional process industry radar level transmitters used in the measurement of straight tubes (waveguides), the 
measurement accuracy will be seriously deteriorated, and the accuracy error will be reduced by 20~50% (with 
distance).  
This is due to the fact that the propagation of electromagnetic waves in the tubes will produce multiple modal forms, 
resulting in level inconsistencies caused by constant random shifts in the strength of the echo signal. 
 
In order to achieve high measurement accuracy in straight tubes (waveguide) measurement applications, ANL-9081, 
a straight tube measurement radar level transmitter using a special circularly polarized wave transmission pattern is 
required. 

    ANL-9081 80GHz FMCW radar straight tube level transmitter 
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Applic ation for flow measurement (optional function)  

For mobile applications, the AiW-4120 radar level transmitter is positioned upstream or on the inlet side, in the center 
of the sink and perpendicular to the surface of the liquid, at the location of the downhole or venturi tank. The 
minimum distance between the radar transmitter and the maximum height of the orifice or sink is 300~250mm, so 
that the best measurement accuracy can be achieved. 
 

Drains/Predefined curves 
 
Different forms of drainage channels should be calculated according to the nature and type of flow using different 
formulas.  
The following is a curve of the calculation formula saved in the AiW-4120 radar level transmitter for use: 
 
ω Palmer-Bowlus flume: Q = k x Level1.86 
ω Venturi, trapezoidal weir, rectangular flume: Q = k x Level1.5 
ω V-Notch, triangular over fall: Q = k x Level2.5 

 

Dimensions (ISO standard) 
 
When selecting these curves, the dimensions of the flume must be known and entered via the assistant. As a result, 
the accuracy of the flow measurement is higher than with the specified curves. 
 
ω Rectangular flume (ISO 4359) 
ω Trapezoidal flume (ISO 4359) 
ω U-shaped flume (ISO 4359) 
ω Triangular over fall thin-walled (ISO 1438) 
ω Rectangular flume thin-walled (ISO 1438) 
ω Rectangular weir broad crown (ISO 3846) 

 

Flow calculation formula 
 
If the flow formula of your flume is known, you should select this option, as the accuracy of the flow measurement is 
highest here: 
 
ω Flow formula: Q = k x Levelexp 

 
 
 

 WarningЕ 

Flow measurement is an optional feature of the AiW-4120 radar level transmitter and is required to be equipped with 
an overfill shield and the corresponding product specification version. 
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PHYSICAL SPECIFICATION  

 

Power supply  

The ANL/AiW-4120 radar level transmitter operates on max. 40/38 Vdc transmitter terminal voltage and max. 22.5 mA 
(max. 36 Vdc in Intrinsically Safe installations). 
 

Electrical connections  

Use 24-16 AWG wire (0.20-1.5 mm2). Twisted pairs and shielded wiring are recommended for environments with high 
EMI (electromagnetic interference). 
Fine stranded conductors shall be equipped with a ferrule. 
hƴŜ /ŀōƭŜκ/ƛǊŎǳƭŀǊ /ƻƴƴŜŎǘƻǊ ʊмоΦуƳƳ {ǇŜŎƛŦƛŎŀǘƛƻƴǎΥ (SP1312/IP68) /  (SA1212/IP67) /  (M12 IO-link cable) 
 

Housi ng material  

The shell material of the product is polyoxymethylene (POM), and the anti-corrosion shell material is 
polytetrafluoroethylene (PTFE). The radar antenna is a spherical conformal lens formed by the curved surface of the 
housing material. 
 
 
 
 
 
 
 
 
  
 
 
 

RS485/4 -20mA  Wiring diagram  
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IO-LINK  Wiring Diagram  

 
 

ANL/AiW-4120 IO-Link interface with SW1/SW2 
 

 
 
 
 
 

ANL/AiW-4120 IO-Link interface with SW1 / 4-20mA 
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Ingress Protection  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LED indicator  (mA/HART, Modbus)  

 
 
 
 
 

 

 

LED  indicator (IO -Link)  

  

Blue LED Heartbeat indication, heartbeat cycle 4 seconds 

During the Bluetooth wireless communication period, the LED enters a fast flashing state. 

Rad LED Lights up when an alarm is output (4-20mA, 4-20mA/HART versions) 

Lights up when relay is activated (RS485/modbus version) 

Rad  LED Blue LED 

IP67 Aviation plug  M12  IO- link  Aviation plug  IP68 Aviation plug  
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DISPLAY AND CONFIGURATION  

 

Diagnostics tools  

There are two ways to debug and configure ANL/AiW-4120 product diagnostics:  
1. Wireless Mode: Connect mobile phone or iPad via Bluetooth to CHINASIMBA ® RadarMobileManager APP. 
2. Connection mode: Connect to a PC using an adapter via HART/RS485 to CHINASIMBA ® AiW-Radar software. 
NOTE:    The content described in this document is based on the diagnostic software version: 

RadarMobileManager V1.1.7 
AiW-Radar V1.1.1 
 

Smart Diagnostics Suite : RadarPCManager  

CHINASIMBA ® RadarPCManager is a software package for commissioning and maintaining process ANL/AiW-4120 
radar level transmitters. Check https://www.chinasimba.com support page to make sure you have the latest version of 
RadarPCManager software.  
How to get AiW-Radar software more information, contact the relevant product vendor. 

 
 
 
  

Smart Diagnostics Suite: RadarMobileManager  

 
The ANL/AiW-4120 connects with smart devices via Bluetooth. After running the RadarMobileManager APP, the smart 
mobile will automatically search for all 4120 transmitter devices in the area and will list the valid 4120 radar level 
transmitter devices in the area. 
In the list of 4120 devices, you can select one 4120 transmitter device that you want to connect to, the Bluetooth 
connection is a peer-to-peer device connection. 
The RadarMobileManager App can be found in the App Store (Android/IOS/HarmonyOS/ WeChat), downloading and 
installing. This is a free app and you can also contact the ANL/AiW-4120 radar level transmitter products vendors. 
 

 
 
 
                
 

https://www.chinasimba.com/
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SET UP WITH THE MOBILE APP  

 

Basic GUI interface  

 
The ANL/AiW-4120 radar level transmitters 
support different types of mobile phone systems 
(iPad, etc.), and the application software can be 
downloaded free of charge from the App Store on 
different platforms. 
https://www.chinasimba.com/services/tools.html 

 
NOTE: The first time you running the 
RadarMobileManager app, the mobile device and 
ANL/AiW-4120 radar level transmitter must be 
verified once. Once the first correct authentication 
is complete, subsequent connections will no longer 
require authentication queries. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

WeChat GUI interface 

Android GUI 

IOS GUI 

https://www.chinasimba.com/services/tools.html
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GUI Icon description  

 

 
 

  

Curve icon 
Click on it to enter the echo GUI 

Transmitter tag 

Parameter menu icon 
Diagnostics menu icon 
Service menu icon 
Product information icon 
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Download/ Setup /launch RadarMobileManager  

Before launching the app on your mobile device, make sure that the Allow Location Access of your device is "When 
using the App" to turn on the setting, and the Bluetooth function is "On". Between the mobile phone and the 
ANL/AiW-4120 radar level transmitters, they are paired one-to-one communication. 
When there are multiple radar level transmitter devices, they need to be connected separately one by one, first 
disconnect from the existing radar level transmitter to stop the Bluetooth communication with it, then choose another 
one to connect. (as shown in the figure below) 
 

 
 
 
Note: If mobile Bluetooth connection fails or the radar level transmitter device cannot be found, you can 
troubleshoot it by following these steps: 

¶ Checking the mobile device has being Bluetooth function turned on, the radar level transmitter is powered on, and the blue LED light 
on the device is flashing (once every 4 seconds) 

¶ Check the mobile device is discoverable with Bluetooth enabled and the location function is turned on. 

¶ Check that the RadarMobileManager app is authenticated on the first running.  

¶ If the fault is not troubleshooting to check the mobile network signal is too weak, or try to restart the mobile phone or contact the 
after-sales technical engineer. 
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Exit the current connection to connect another radar transmitter  

 
Click the back icon at the upper right corner of the screen to return to the device list GUI screen, then select a radar 
level transmitter device that you need to be connected in the device list. 
For example:  
As shown in the figure below, exit the RADAR_N2030076 (device tag) connection, and then click the #2 icon to select 
RADAR_M2010509 connection. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Run ning  a remote /online /real -time technical support service  

If you encounter difficulties in debugging the ANL/AiW-4120 radar level transmitter on site and want to get remote 
technical support from the product manufacturer immediately, you can click the remote assistance icon (as shown 
below) on your mobile phone to get remote online technical support. The remote support engineer will directly help 
you complete the real-time adjustment of the transmitter parameters through the Internet cloud service. 

 Warning: When you click the Support icon, ǘƘŜƴ ŎƭƛŎƪ άstartέ ƛŎƻƴ ŀƴŘ ƘƻƭŘƛƴƎ ǘƘŜ mobile device awake, the remote online support 

function will be turned on. Thereafter, the radar level transmitter diagnostic commissioning will be taken over remotely by the plant support 
engineer.  When you click the "Stop" icon, you can turn off remote online support at any time.  
Note: Before starting this service, you need to contact the manufacturer's support engineer to make an appointment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

During this period, the remote technical support engineer takes over 
the control and commissioning of the radar level transmitter 
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View the Echo /Filter/False  signal waveform   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Echo curve icon 
Filtered curve icon 
False echo curve icon 
click the icon to off/on corresponding curve 

Echo signal curve 

Noise filter curves 

0%,100% demarcations 

The Historical trend record ŎǳǊǾŜΣ ƛǘΩǎ ŀ 
radar running level (%) log, which records 
the trend in the past 72 hours. 

False echo rejection scope 

NOTE: 
The filter curve shields the background noise in the 
echo signal, so that the radar does not identify 
echoes whose signal strength is lower than below 
the filter curve. 
For example, the arrow indicates this small echo. 

NOTE: 
Creating or plotting a false echo rejection 
curves, just to draw straight lines in segments. 
 
Determine the coordinate parameters of 2 
points, draw the false echo shielding interval, 
and then draw the next interval, and finally 
form the desired shielding shape. 

Past ċ   ----------------------------------------------------------------------------------------  Č  present 
 

The point in time 
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MENU TABLE  

4-20mA / RS485 version  

 
 
 
  

English English

Liquids

Solids

Micro DK ⱶᾳớ @ ӌ2ỉҟּכẂᾭ +Rqo| iru Oltxlg ru Plfur GN phglxp,

Slow

Middle

Fast

Agitated surface ON/OFF OFF ⱶᾳớ @ ӌ +Rqo| iru Oltxlg phglxp,

Foaming ON/OFF OFF ⱶᾳớ @ ӌ +Rqo| iru Oltxlg phglxp,

Large angle repose ON/OFF OFF ⱶᾳớ @ᶁӌ +Rqo| iru Vrolg phglxp,

Powder/Dust ON/OFF OFF ⱶᾳớ @ᶁӌ +Rqo| iru Vrolg phglxp,

Low DK ON/OFF OFF ⱶᾳớ @ ӌ2ᶁӌ+Rqo| iru Oltxlg ru Vrolg phglxp,

Empty span ⱶᾳớ @ỉҟּכẂᾭ +Rqo| iru Plfur GN phglxp,

DK Val. ⱶᾳớ @ỉҟּכẂᾭ +Rqo| iru Plfur GN phglxp,

TBF

PEP

First large echo(F)

Largest(L)

Area(A)

(F) above TVT

Best of (F) and (L)

Last Echo

Min. adjustment % 0..100%ː 0%

Min. adjustment 0..18m(d) ˑ 18m(d)

Max. adjustment % 0..100%ː 100%

Max. adjustment 0..18m(d) ˑ 0.6m(d)

Range 0..10/18/30m(d) ˒ 18m(d)

Near blanking 0..18m(d) ˔ 0.8m(d)

Damping 0..120s 6s

Sensor tag 0..9 a..z A..Z˓ SENSOR

Device Temp. 64ɫ

Min. space 100m(d)

Max. space 0m(d)

Meas. reliability 51dB

Meas. status OK

LOGO AIW-4120MP

Serial No. 1234567

MFG date 11/20/2021

SW version 1.0.0

Simulating value 3.9..22mA KDUW ᶵ ᶚ +Rqo| iru KDUW ixqfwlrq,

Basic settings

Factory settings

Space

Level

Current

Auto gain CTL ON/OFF OFF

Echo intensity level 0..9 0

Material Inc. rate 0.001..99m/min 0m/min

Material Dec. rate 0.001..99m/min 0m/min

Create new

Update

Edit

Delete

Start Dist. 0..18m˔ 0m

End Dist. 0..18m˔ 0m

Start magnitude 0..255 0

End magnitude 0..255 0

m(d)

ft(d)

4-20mA

20-4mA

No change

20.5mA

22mA

4mA

3.9mA

4mA

Dist. adjustment -10..10m(d) 0m(d)

Device address 0..247 1 ҝּ҈זUV07;8 ⁪￼ ᶵ ᶚ +Rqo| iru UV7;8 ixqfwlrq,

Envelope level 0..100% 0%

Echo threshold 0..99 50

Meas. reliability 0..99 0

Relay status ON/OFF OFF

Downward threshold 0..100% 0%

Upward threshold 0..100% 0%

Action delay time 0..600s 0s

Overflow alarm ON/OFF ON ⱱ 4131;  +Vlqfh yhuvlrq 4131;,

Overflow alarm delay 0..65535s 10s ⱱ 4131;  +Vlqfh yhuvlrq 4131;,

Connection password status ON/OFF OFF ὶ ᶵ+ iru SF DSS rqo| ,

Change password ὶ ᶵ+ iru SF DSS rqo| ,

Level change rate

Echo ALG.

2

3

ᵸṰכּ  +Rqo| iru uhod| ixqfwlrq dydoldeoh,

Version3.0.3

өהּ
Default value

ᾶ ῪҬ
Avaliable / Illustrate

item Menu Icons
өᶞ

Val Range

4-20mA

KDUW ᶵ ᶚ +Rqo| iru KDUW ixqfwlrq,

False echo setup

Unit of Meas.

ΐז

(SERVICE)

+ǾȒȝȏȕȞ,

ᾘ

(DIAGNOSTICS)

+ǱȕȍȐȚțȞȟȕȗȍ,

ᶽ └

First large echo

Output mode

Failure mode
ῂᴪק

No change(Hold)

Ὰấ

New building

m(d)

Ỡᶶᶢ 

Basic reset
Reset

Display
Space

Min current

(6) False echo setting parameters in the pop-up window.

(7) Parameters are read-only and modification is prohibited.

(8) When the automatic gain is turned on, the setting is prohibited.

(9) Used to switch the main interface to display data, the device does not have this command.

(10) After the "connection password status" is turned on, the APP needs to enter the password to connect to the Bluetooth device, and the initial password is 123456. "Change Connection Password" is used to modify the password of the connected 

Annotation:

(3) The range range cannot be lower than the high adjustment value/low adjustment value/dead zone, and the maximum range will change dynamically according to different devices, and the current maximum value of 18m is an example.

(4) The maximum length of the sensor label is 15 letters.

(5) Range, currently 18m.

3.9mA

(1) The high adjustment percentage is greater than the low adjustment percentage.

(2) The low adjustment value is greater than the high adjustment value, the low adjustment value cannot exceed the range, and the range is 18m by default.

(SETTINGS)

+ǮȍȔțȏȨȒ 

ȚȍȞȟȝțȖȗȕ,

1

OptionMenu Issue

ⱶᾳớ @ỉҟּכẂᾭ +Rqo| iru Plfur GN phglxp,Meas. Algorithms TBF

ӌ

Liquids

ỹ

Slow

Medium
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4-20mA / HART version  

 
 
  

English English

Liquids

Solids

Micro DK ⱶᾳớ = ӌ/ỉҟּכẂᾭ (Only for Liquid or Micro DK medium)

Slow

Middle

Fast

Agitated surface ON/OFF OFF ⱶᾳớ = ӌ (Only for Liquid medium)

Foaming ON/OFF OFF ⱶᾳớ = ӌ (Only for Liquid medium)

Large angle repose ON/OFF OFF ⱶᾳớ =ᶁӌ (Only for Solid medium)

Powder/Dust ON/OFF OFF ⱶᾳớ =ᶁӌ (Only for Solid medium)

Low DK ON/OFF OFF ⱶᾳớ = ӌ/ᶁӌ(Only for Liquid or Solid medium)

Empty span ⱶᾳớ =ỉҟּכẂᾭ (Only for Micro DK medium)

DK Val. ⱶᾳớ =ỉҟּכẂᾭ (Only for Micro DK medium)

TBF

PEP

First large echo(F)

Largest(L)

Area(A)

(F) above TVT

Best of (F) and (L)

Last Echo

Min. adjustment % 0..100% 0%

Min. adjustment 0..18m(d) 18m(d)

Max. adjustment % 0..100% 100%

Max. adjustment 0..18m(d) 0.6m(d)

Range 0..10/18/30m(d) 18m(d)

Near blanking 0..18m(d) 0.8m(d)

Damping 0..120s 6s

Sensor tag 0..9 a..z A..Z SENSOR

Device Temp. 31ɫ

Min. space 100m(d)

Max. space 0m(d)

Meas. reliability 51dB

Meas. status OK

LOGO AIW-4120MP

Serial No. 1234567

MFG date 11/20/2021

SW version 1.0.0

Simulating value 3.9..22mA HART ᶵ ᶚ (Only for HART function)

Basic settings

Factory settings

Space

Level

Current

Auto gain CTL ON/OFF OFF

Echo intensity level 0..9 0

Material Inc. rate 0.001..99m/min 0m/min

Material Dec. rate 0.001..99m/min 0m/min

Create new

Update

Edit

Delete

Start Dist. 0..18m 0m

End Dist. 0..18m 0m

Start magnitude 0..255 0

End magnitude 0..255 0

m(d)

ft(d)

Chinese ѧᾰ Chinese ҭⱱ јץᵍϦ¢YϦκά¢wέ κϦw!Ϧκάw¦έ ό{ƻŦǘǿŀǊŜ ǾŜǊǎƛƻƴ ŘƻŜǎ ƴƻǘ Ŏƻƴǘŀƛƴ Ϧ¢YϦ ƻǊ Ϧ¢wϦ ƻǊ Ϧw¦Ϧ ƻǊ Ϧw!Ϧύ

English

Russian ҭⱱ ץᵍάw!έκάw¦έ  ό{ƻŦǘǿŀǊŜ ǾŜǊǎƛƻƴ Ŏƻƴǘŀƛƴǎ Ϧw!Ϧκάw¦έύ

Turkish ҭⱱ ץᵍά¢Yέκά¢wέ ό{ƻŦǘǿŀǊŜ ǾŜǊǎƛƻƴ Ŏƻƴǘŀƛƴǎ ά¢Yέκά¢wέύ

4-20mA

20-4mA

No change

20.5mA

22mA

4mA

3.9mA

4mA

Dist. adjustment -10..10m(d) 0m(d)

Device address 0..247 1 RS485 ᶵ ᶚ (Only for RS485 function)

Filter1

Filter2

Filter3

Filter4

Filter5

Envelope level 0..100% 0%

Echo threshold 0..99 50

Meas. reliability 0..99 0

Relay status ON/OFF OFF

Downward threshold 0..100% 0%

Upward threshold 0..100% 0%

Action delay time 0..600s 0s

Connection password status ON/OFF OFF ὶ ᶵ( for PC APP only )

Change password ὶ ᶵ( for PC APP only )

4

Ӡ
(Information)

όˮͤͺͦͪͣ͊ͼ͙Ύύ

(10) After the "connection password status" is turned on, the APP needs to enter the password to connect to the Bluetooth device, and the initial password is 123456. "Change Connection Password" is used to modify the password of the connected Bluetooth device.

Unit of Meas.

1

2

3

◒└ᵸ1

Filter 1

3.9mA

Output mode

Min current

Meas. Algorithms TBF ⱶᾳớ =ỉҟּכẂᾭ (Only for Micro DK medium)

Reset

4-20mA

(5) Range, currently 18m.

Annotation:

(1) The high adjustment percentage is greater than the low adjustment percentage.

(2) The low adjustment value is greater than the high adjustment value, the low adjustment value cannot exceed the range, and the range is 18m by default.

(3) The range range cannot be lower than the high adjustment value/low adjustment value/dead zone, and the maximum range will change dynamically according to different devices, and the current maximum value of 18m is an example.

ῂᴪק
No change(Hold)

Version3.0.3

ᾶ ῪҬ
Avaliable / Illustrate

item Menu Icons

Language

Display

ỹ
Slow

өᶞ
Val Range

өהּ
Default value

(4) The maximum length of the sensor label is 15 letters.

English

Failure mode

Ỡᶶᶢ 
Basic reset

Ὰấ
New building

m(d)

False echo setup

(6) False echo setting parameters in the pop-up window.

(7) Parameters are read-only and modification is prohibited.

(8) When the automatic gain is turned on, the setting is prohibited.

(9) Used to switch the main interface to display data, the device does not have this command.

OptionMenu Issue

ӌ
Liquids

(SETTINGS)

όˣ͍͊ͦ͘·͔ ͚͙ͤ͊ͫͭͪͦ͟ύ

ᾘ
(DIAGNOSTICS)

ό˨͙͎͙͊ͤͦͫͭ͊͟ύ

ΐז
(SERVICE)

ό˿͔͍͙ͪͫύ

HART ᶵ ᶚ (Only for HART function)

ᶽ └
First large echo

Medium

Level change rate

Echo ALG.

ᵸṰכּ  (Only for relay function avaliable)

Noise suppression

Space
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IO -LINK version  

 
  

English English

Liquids

Solids

Micro DK ⱶᾳớ @ ӌ2ỉҟּכẂᾭ +Rqo| iru Oltxlg ru Plfur GN phglxp,

Slow

Middle

Fast

Agitated surface ON/OFF OFF ⱶᾳớ @ ӌ +Rqo| iru Oltxlg phglxp,

Foaming ON/OFF OFF ⱶᾳớ @ ӌ +Rqo| iru Oltxlg phglxp,

Large angle repose ON/OFF OFF ⱶᾳớ @ᶁӌ +Rqo| iru Vrolg phglxp,

Powder/Dust ON/OFF OFF ⱶᾳớ @ᶁӌ +Rqo| iru Vrolg phglxp,

Low DK ON/OFF OFF ⱶᾳớ @ ӌ2ᶁӌ+Rqo| iru Oltxlg ru Vrolg phglxp,

Empty span ⱶᾳớ @ỉҟּכẂᾭ +Rqo| iru Plfur GN phglxp,

DK Val. ⱶᾳớ @ỉҟּכẂᾭ +Rqo| iru Plfur GN phglxp,

TBF

PEP

First large echo(F)

Largest(L)

Area(A)

(F) above TVT

Best of (F) and (L)

Last Echo

Min. adjustment % 0..100%ː 0%

Min. adjustment 0..18m(d) ˑ 18m(d)

Max. adjustment % 0..100%ː 100%

Max. adjustment 0..18m(d) ˑ 0.6m(d)

Range 0..10/18/30m(d) ˒ 18m(d)

Near blanking 0..18m(d) ˔ 0.8m(d)

Damping 0..120s 6s

Sensor tag 0..9 a..z A..Z˓ SENSOR

Device Temp. 64ɫ

Min. space 100m(d)

Max. space 0m(d)

Meas. reliability 51dB

Meas. status OK

LOGO AIW-4120MP

Serial No. 1234567

MFG date 11/20/2021

SW version 1.0.0

Simulating value 3.9..22mA RXW5ו @ ,RXW5 ixqfwlrq lv iru Fxuuhqw rxwsxw+╙כּ֧

Basic settings

Factory settings

Space

Level

Current

Auto gain CTL ON/OFF OFF

Echo intensity level 0..9 0

Material Inc. rate 0.001..99m/min 0m/min

Material Dec. rate 0.001..99m/min 0m/min

Create new

Update

Edit

Delete

Start Dist. 0..18m˔ 0m

End Dist. 0..18m˔ 0m

Start magnitude 0..255 0

End magnitude 0..255 0

m(d)

ft(d)

Chinese ѧᾰ Fklqhvh ҭⱱ јץᵍ%WN%2ɒWUɓ 2%UD%2ɒUXɓ +Vriwzduh yhuvlrq grhv qrw frqwdlq %WN% ru %WU% ru %UX% ru %UD%,

English

Russian ҭⱱ ץᵍɒUDɓ2ɒUXɓ  +Vriwzduh yhuvlrq frqwdlqv %UD%2ɒUXɓ,

Turkish ҭⱱ ץᵍɒWNɓ2ɒWUɓ +Vriwzduh yhuvlrq frqwdlqv ɒWNɓ2ɒWUɓ,

4-20mA

20-4mA

No change

20.5mA

22mA

4mA

3.9mA

4mA

Dist. adjustment -10..10m(d) 0m(d)

Filter1

Filter2

Filter3

Filter4

Filter5

Envelope level 0..100% 0%

Echo threshold 0..99 50

Meas. reliability 0..99 0

Relay status ON/OFF OFF

Downward threshold 0..100% 0%

Upward threshold 0..100% 0%

Action delay time 0..600s 0s

PNP

NPN

Deactivated

Single point

Window

Two-point

OUT1 switching point 1 0..18m˔ 0m RXW4₩Ẫ@ᴅ♇2 ᴭ2ѣ♇+RXW4 prgh lv iru Vlqjoh srlqw/Zlqgrz ru Wzr0srlqw,

OUT1 switching point 2 0..18m˔ 0m RXW4₩Ẫ@ ᴭ2ѣ♇+RXW4 prgh lv iru Zlqgrz ru Wzr0srlqw,

NO

NC

OUT1 switching delay 0.000s~600s 0s RXW4₩Ẫ@ᴅ♇2 ᴭ2ѣ♇+RXW4 prgh lv iru Vlqjoh srlqw/Zlqgrz ru Wzr0srlqw,

OUT1 reset delay 0.000s~600s 0s RXW4₩Ẫ@ᴅ♇2 ᴭ2ѣ♇+RXW4 prgh lv iru Vlqjoh srlqw/Zlqgrz ru Wzr0srlqw,

OUT1 hysteresis 0..18m˔ 0m RXW4₩Ẫ@ᴅ♇2 ᴭ+RXW4 prgh lv iru Vlqjoh srlqw ru Zlqgrzw,

Switching output 2

Current output

Deactivated

Single point

Window

Two-point

OUT2 switching point 1 0..18m˔ 0m RXW5ו @Ầԋ ֧+RXW5 ixqfwlrq lv iru Vzlwfklqj rxwsxw 5,

OUT2 switching point 2 0..18m˔ 0m RXW5ו @Ầԋ ֧+RXW5 ixqfwlrq lv iru Vzlwfklqj rxwsxw 5,

NO

NC

OUT2 switching delay 0.000s~600s 0s RXW5ו @Ầԋ ֧+RXW5 ixqfwlrq lv iru Vzlwfklqj rxwsxw 5,

OUT2 reset delay 0.000s~600s 0s RXW5ו @Ầԋ ֧+RXW5 ixqfwlrq lv iru Vzlwfklqj rxwsxw 5,

OUT2 hysteresis 0..18m˔ 0m RXW5ו @Ầԋ ֧+RXW5 ixqfwlrq lv iru Vzlwfklqj rxwsxw 5,

Switching output

Custom

Red

Green

Blue

No signalling

Switching output flashing ON/OFF OFF

Red

Green

Blue

No signalling

Operating status flashing ON/OFF OFF

Red

Green

Blue

No signalling

Failure flashing ON/OFF OFF

1

2

3

Upper limit range 1 0..18m˔ 0m

Red

Green

Blue

No signalling

Flashing range 1 ON/OFF OFF

Upper limit range 2 0..18m˔ 0m

Red

Green

Blue

No signalling

Flashing range 2 ON/OFF OFF

Upper limit range 3 0..18m˔ 0m

Red

Green

Blue

No signalling

Flashing range 3 ON/OFF OFF

Connection password status ON/OFF OFF ὶ ᶵ+ iru SF DSS rqo| ,

Change password ὶ ᶵ+ iru SF DSS rqo| ,

OHG♂Ὕҧ@ ḧѲ+Vljqdoolqj looxplqdwhg OHG lv iru Fxvwrp,

ḧѲ Ѧᾭ@526+Froru vhohfwlrq lv iru 5 ru 6,

OHG♂Ὕҧ@ ḧѲ+Vljqdoolqj looxplqdwhg OHG lv iru Fxvwrp,

ḧѲ Ѧᾭ@6+Froru vhohfwlrq lv iru 6,

OHG♂Ὕҧ@Ầԋ ֧+Vljqdoolqj looxplqdwhg OHG lv iru Vzlwfklqj rxwsxw,

RXW5ו @Ầԋ ֧+RXW5 ixqfwlrq lv iru Vzlwfklqj rxwsxw 5,

RXW5₩Ẫ@ᴅ♇2 ᴭ2ѣ♇+RXW5 prgh lv iru Vlqjoh srlqw/Zlqgrz ru Wzr0srlqw,

RXW5ו @Ầԋ ֧+RXW5 ixqfwlrq lv iru Vzlwfklqj rxwsxw 5,

RXW4₩Ẫ@ᴅ♇2 ᴭ2ѣ♇+RXW4 prgh lv iru Vlqjoh srlqw/Zlqgrz ru Wzr0srlqw,

OHG♂Ὕҧ@ ḧѲ+Vljqdoolqj looxplqdwhg OHG lv iru Fxvwrp,

OHG♂Ὕҧ@ ḧѲ+Vljqdoolqj looxplqdwhg OHG lv iru Fxvwrp,

OUT1 mode
זּ

Deactivated

OUT2 mode
זּ

Deactivated

Switching output
Red

Failure
Red

Operating status
Red

Colour selection range 2
Red

Colour selection range 1
Red

Color selection 1

Transistor function PNP

Signalling illuminated LED

ᵸṰכּ  +Rqo| iru uhod| ixqfwlrq dydoldeoh,

OUT2 function

Ầԋ ֧

Switching output

Colour selection range 3
Red

OUT1 logic NO

OUT2 logic NO

Ầԋ ֧

Switching output 2

3.9mA

Noise suppression
◒└ᵸ4

Filter 1

RXW5ו @ RXW5 ixqfwlrq lv iru Fxuuhqw rxwsxw,Failure mode+╙כּ֧
ῂᴪק

No change(Hold)

Min current

m(d)

Language
English

Output mode 4-20mA

Ỡᶶᶢ 

Basic reset

Display
Space

2

ᾘ

(DIAGNOSTICS)

+ǱȕȍȐȚțȞȟȕȗȍ,

3

ΐז

(SERVICE)

+ǾȒȝȏȕȞ,

Reset

False echo setup
Ὰấ

New building

Unit of Meas.

ᶽ └

First large echo

ỹ

Slow

Meas. Algorithms TBF

Version3.0.3

item Menu Icons
Menu Issue Option өᶞ

Val Range

өהּ

Default value

ᾶ ῪҬ

Avaliable / Illustrate

1
(SETTINGS)

+ǮȍȔțȏȨȒ 

ȚȍȞȟȝțȖȗȕ,

Medium
ӌ

Liquids

Level change rate

ⱶᾳớ @ỉҟּכẂᾭ +Rqo| iru Plfur GN phglxp,

Echo ALG.
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SET TINGS  ME NU  NAVIGATION  
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Menu item: Level change rate  (solid/ liquid ) 

If the material in the tank is changing up and down rapidly, especially for the measurement of powders. When the 
emptying rate or filler speed > 0.1 m/min, it needs to be set according to this process condition. This parameter adjusts 
the radar device measuring speed to accommodate the rate of material change.  

Level change rate value setupЕ 

Slow:   if material emptying rate or filler speed >0.1M/min 
Middle:     if material emptying rate or filler speed >1.0M/min 
Fast:   if material emptying rate or filler speed >10.M/min 

When the liquid inside the tank is agitated or the blades interfere with the radar beam during the filling process. It is 
especially important to set this parameter. 
 

Menu item: Large angle repose  (solid)  

When the solid material in the tank has a large angle of inclined stack angle or concave angle during the filling process 
and emptying process, this parameter needs to be enabled, for example, in the measurement application of highly 
viscous solid/granular and stony materials.   
 

Menu item: Agitated su rface  (liquid)  

If the surface of the liquid material in the tank fluctuates violently, such as boiling water or turbulent current, the 
parameter needs to be enabled. 
 

Menu item: Powder/Dust  (solid)  

If there is a large amount of dust or fugitive dust or vapor in the tank, then the parameter needs to be activated.   
 

Menu item:  Foaming  surface  (liquid)  

If there is a thin layer of foam on the surface of the liquid in the tank, the parameter needs to be enabled. 
Note: Thick foam layers will seriously affect the accuracy and stability of radar measurements, and the AiW-4120 
product is not suitable for applications with very thick foam. For thick foam measurement applications, ANL9080 or 
ANL9107 series are recommended. 
 

Menu item: Low D K  (solid/liquid)  

If the dielectric constant of the material medium is in 2.0~6.0 scope, it is defined as a low (dielectric constant) DK 
material. Low DK materials will cause the radar receiving a less reflected echo.  
In this case, it needs to be enabled this parameter. 
 

Menu item:  Medium Č Micro D K  (liquid)  

If the dielectric constant of the material medium is in 1.2~1.8/<2.0 scope, it is defined as a Micro (dielectric constant) 
DK material. Micro DK materials will cause the radar barely receiving an 
echo, the reflected echo will be extremely weak. In this case, the radar 
level transmitter needs to be using a special method to measuring 
medium level. 
 
AiW-4120 radar level transmitters have two built-in special 
measurement methods: Prediction Echo Projection Shift Measuring 
(PEP) and Tank Bottom Following Echo Measuring (TBF). 
When the liquid material DK is less than 1.8, the radar needs to be 
configured to one of the built-in special measurement methods. (e.g. 
liquid nitrogen penetration measurement application) 
 
NOTE: 
It is important to provide accurate tank height (Empty span) and micro-dielectric constant (DK Val) values, as this will 
affect the accuracy of the measurement, so please provide as accurate data as possible.   
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Menu item:  Meas. Algorithms  (solid/liq uid)  

The Meas. algorithm selection is to guide the radar level transmitters software to identify the real echo strategy, so 
that it can correctly identify the real material surface echo (especially if there are many false echo waves in the tank 
or the secondary echo signal of the tank). For different tanks, silos, vessels and installation locations, we need to 
choose the right Meas. algorithm so that the radar level transmitters can complete the measurement reliably. 
 

option      Description 
First large echo(F) It is proposed to select the first strongest echo, when there are several strong echoes. 

Largest(L) 
It is proposed to choose one of the strongest and best echoes.  
(i.e., echoes where the signal is always stable) 

Area(A) 
It is proposed to select an echo with the widest waveform and the largest coverage area.  
(i.e., signals with high echo energy) 

(F) above TVT 
It is intended to choose the small echo that appears first.  
(i.e., echoes on top of the filter curve) 

Best of (F) and (L) 
It is proposed to choose the most stable and reliable echo.  
(i.e., F and L have the largest statistical probability values) 

Last Echo It is proposed to choose the last echo. 

 

Menu item:  Damping  

Damping refers to the physical phenomenon in which an oscillating or vibrating system delays the dissipation of energy 
over time, and damping employs logarithmic attenuation to reduce signal noise. When the current input variable (echo 
distance) changes, the radar level transmitter output must follow the update and change accordingly. The amount of 
time it takes for the radar level transmitter's output to reach 63.2% of the final stable value when the input variable 
value is abruptly changed. (i.e. damping time) 
When the radar level transmitter is operating, if it is not possible to stably capture the true echo signal and bounce 
back and forth, it is necessary to adjust the damping time factor (damping time), and the echo peak time is equal to 
half of the damping oscillation period. 

Menu item:  Range  

The radar level transmitter has a maximum measuring range, which is the absolute range parameter of the device. In 
practice, it can be adjusted to the desired range according to actual needs, e.g. the range can be configured to the 
height range of the tank (not more than the absolute range). 
Note: Range is the maximum distance from the reference point, within which any echo should be considered valid. 

Menu item:  Near blanking  

In order to get the correct measurement result, it is necessary to set the scale range of the radar level transmitter, and 
when there is a fixed obstacle near the distance of the radar level transmitter surface to interfere with the 
measurement and the height does not reach the obstacle, the blind zone setting function can be used to avoid 
measurement errors. 
Near blanking (dead zone): The range in front of the device (referenced from the flange down surface) within which 
any echoes will be ignored. 

Menu item:  Max./ Min. adju stment  

Set the effective measuring range of the radar level transmitter for level measurement. When the material level 
variation scope is in this range, the radar level transmitter outputs the corresponding percentage value (in the form of 
4-20mA current).  
 
However, when the material changes beyond 
this range, an alarm will be triggered and an 
alarm current signal will be output. (20.5mA 
/or 22mA, etc. See Menu: Failure Modes) 
 
The setting of Max. adjustment and Min. 
adjustment parameters is to determine the 
linear correspondence between the distance 
position and the percentage value, and the 
data of 2 points is entered to determine. 
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DIAGNOSTICS MENU NAVIGATION  

 

  
 
 
The diagnostic menu is used to check and judge the operational health of the radar level transmitter, and the 4-20mA 

version also has an output current check (simulation) function. 
 

INFO item:   Max./ Min. space  

Logging the Max. and Min. space values of the radar level transmitter, which have occurred so far when it was turned 
on and running until now. 
 

INFO item:   Meas. rel iability  

The reliability of the radar echo signal in the current running radar level transmitter. Generally, the reliability value is 
<10dB, which means that the echo signal is weak, between 10dB~40dB indicates that it is an acceptable echo signal, 
and the value >40dB (maximum: 150dB) indicates that the echo signal is very good. 
 

INFO item:   Device Temp.  

Logging the inside main circuit board and/or the microwave port current temperature of the running radar level 
transmitter. 
 

INFO item:   Simulating Value  (for mA or mA/HART  version ) 

Running the 4-20mA output current to check (simulation) function.  
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SERVICE MENU NAVIGATION  

 

 
 

Menu item : Reset  

Basic settings:      Reset the parameters of the menu: Settings Menu items to the factory initial value. 
Factory settings:  Reset the parameters of menu: Settings Menu & Service Menu items to the factory initial value. 

 
 
 

Menu item:  Display  

Configuring the physical quantities and units displayed on the  
main GUI interface. (e.g. as shown in the image on the right) 

 
 
 
 

Menu item:  Auto gain CTL  

Enables radar self-adjusting signal gain, when the reliability val. of the radar echo signal is less than 40dB. Factory 
setting is ON. 
 

 Warning: 

When the Auto gain CTL function is enabled, the Echo intensity level function will be disabled. 
In applications with agitation or turbulent processes, it is not recommended to turn on the Auto gain CTL. 
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Menu item:  False echo setup  

In radar level measurement applications, it is common to encounter echo reflections 
(known as false echoes) from structural parts in the tanks(vessels), which can interfere 
with radar recognizing the real echo of medium level.  
 
In order to ensure radar level transmitter measuring correctly, it is necessary to shield 
and suppress some false echoes (that is, the shape and position of the false echo will be 
marked in the echo curve).  
Item: Fake Echoes Setup including: ΨCreate new, Update, Edit, DeleteΩ. 
 

False echo: Create new 
Establish a false echo noise shielding zone from distance 0.0M to a specified distance point, the setting is suitable for 
shielded multi-clutter echo noise at the near the radar antenna area. 
When the setting is completed, the radar level transmitters software system will establish a shielding zone based on 
the noise statistics of the signal in this area. (as shown in the figure on the right) 
Example: Establish a [0.0...2.0m] distance zone  

 
 

False echo: Update 
Creating a newly false echo zone which from distance 0.0M to a specified distance point too, then merge operate the 
previous false echo zone. (it created by the 'False echo: Create new' setup before) 
When the setting is completed, the radar level transmitters software system will reconstruction a shielding zone based 
on the newly noise statistics of the signal in this area, then merge operate the previous false echo zone. 
 

False echo: Edit 
At any Distance zone [(Start Dist., Start magnitude), (End Dist. End magnitude)] within the radar level transmittersΩ range, to 
establishes a false echo interval. By Setting several ΨEditΩs, you can define different shapes of false echo shielded 
shapes. 
Example: edit a new false echo zone: {(2.0m,10dB), (6.0m, 20dB)} 

 
 

False echo: Delete  
Clear all saved false echo interval in the radar level transmitters.  
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Menu item:  Echo intensity level  (dB ) 

The echo intensity level is the gain factor that adjusts the echo signal. Factory setting is 0dB. (Val. range: 0...9dB, form 
Weak to Strong) 
NOTE:  Before to setting the echo intensity level function, make sure to close the Auto gain CTL function. 
 
Example: 

 
 

 
 
 

Men u item:  Envelope level  

This parameter is CFAR threshold coefficient, it will adjust the position of the Filter curve line, the factory setting is 6% 
(depending on the product model). If the real echo signal is too small and will be not finding this real echo when it is 
submerged under the Filter curve line, then the Envelope level parameter can be reduced to make the real echo signal 
visible. 
Example: 

 
 
 

Menu item:  Echo threshold  

Setting Echo threshold (Scope: 0Χ99, Factory setting is 50%, It is a signal-to-noise ratio weighting factor). When 
there are multiple strong echoes during the radar level transmitters measuring process, the radar will analyses the 
echo feasibility & credibility index according to the Echo threshold evaluation parameters, then determining which 
is the possible real reflection echoes from the medium surface, and which are the noise echoes (the peak of the 
echo amplitude that is less than Echo 
threshold x SNR) can be discarded.  
 
(e.g. when there are secondary reflection 
echoes in tank etc.) 
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Menu item:  Meas. reliability  

The echo reliability threshold, which is real echo signal reliability and stability evaluation factor, is used by the radar 
level transmitter firmware to determine the stability parameter index of the echo signal, and the internal algorithm of 
the radar will self-adjust the energy and sensitivity of the radar transceiver signal according to this index. 
 
Meas. reliability Factory setting 0, range 0...99 
 
 
 
 
 

 Warning: it is recommended that 

the user does not need to modify this technical 
parameter. 
 
 
 
 
 
 

 
 
 

Menu item : Output mode  

Setting transmitter current output 4-20mA Č 0~100%, or 20-4mA Č 0%~100% 
 
 
 

Menu item:  Failure mode  

When an alarm or fault state occurs in the radar level transmitter, specify an output value of the loop current. 
When the measured level value is out of the 0~100% range, or overflow out of bounds (@alarm state), or when 
the radar does not find an echo (called lost echo state), the mA current output will be set by this parameter, and 
the radar level transmitter will output the corresponding value. 
The mA current output scope: 'No change', 20.5mA, 20mA, and 4mA. 
'No change' indicates that the current output remains unchanged at the current value. 
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Menu item:  Min . current  

The Min. current parameter is the minimum value that limits the radar level transmitter output current, which can be 
configured by the user according to the application environment (default: 4mA) 
 
If the radar level transmitter needs to compatible with 
the NAMUR NE43 protocol, to be set to 3.6mA or 
3.8mA, as the percentage output value (<0.00%) is 
allowed to be negative. 
 
NOTE: NE 43 defines that a current signal consists of a measurement 
signal and a fault signal: 
Measured signal current range: 3.80mA~20.50mA 
The current range of the fault signal is divided into two parts: 

ĿHigh fault current: > = 21.000mA 

ĿLow fault current: =< 3.600mA 

Ŀ0.0mA indicates that the supply cable is disconnected, the 
transmitter is missing, and the power supply fails 
 
 
 
 
 
 
 
 
 
 
 
 
 

Menu item:  Dist. Adjustment  

Adjust the distance reference point position.  
For the ANL/AiW-4120 products, the factory setting: the reference point 
is set at the position of the apex of the antenna lens by default. 
 
 
 
 
 
 

Menu item:  Connection password  

 
This function set a Bluetooth connection password for a radar level 
transmitter, and when the connection password status is turned on, the 
mobile device needs this password to connect to the radar level transmitters.  
The initial password for the Bluetooth connection: 123456 
 
NOTE: KEEP A RECORD OF THE PASSWORD. Otherwise, you will not be able to 
communicate with this device without entering the correct connection 
password next time. 
 
 
 

 Warning: 
If you forget the password, you will no longer be able to connect to the radar level transmitter and 
you will need to contact the seller to solve the problem. 
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Menu item:  Noise suppression  (only for  mA/ HART  Pro . version ) 

 
Noise suppression setting a window sequence is a finite impulse response (FIR) filter 
in structure. In radar level transmitters measuring applications, depending on the 
material and radar echo characteristics, the required window function type needs to 
be configured. 
 
 
 
 
 
A window function provides a weighted selection of a portion of a time waveform 
for fast Fourier transform (FFT) analysis of the ANL-4120 radar level transmitters.  
 
 
 

 
 

  
 

  
 
 

 Warning:  

This setting is suitable for professional users, and general users are advised to configure it with caution. 
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Menu item:  Overflow  setup  (option , for  with Spill proof  function ) 

 
 
 
 
 
 
 
 
 
 
 
Overflow setting parameters: 

 
 
 

 
 
 
 
  


































