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AIW-3648 SPECIFICATIONS

AiW-3648/3648MB

Product No AiW-3648-R AiW-3648-A AiW-3648MB

Installation method Threaded / Mounting bracket wall/ceiling

Appearance Picture

Parameter

77 to 80GHz Dynamic FM Sweep Bandwidth 3GHz

Measuring Frequenc
BFTeq 4 (The adjustment FM range can be customized according to the ISM requirements of the customer's region)

Instrument Range 18m

Dead Band <60mm

Meas. Principle FMCW Radar System

Meas. Resolution 0.5mm

Meas. Accuracy +2mm

Temperature Coefficient +5ppm/°C

Antenna Sensor Material PVDF {The antenna is integrated with the housing}

Beam Angle(a) <6.5°/ Gain 23dB

RS-485 /or

RS-485 4-20mA
Output m Mobile connectivity with NB-loT, LTE-M or 4G/5G

Battery powered: 5.0V Rechargeable lithium battery
The amount of time a charge can last to run:
20Days~5years (Depends on the intermittent measuring cycle)

* For more information, see Manu Measurement cycle items

Power Supply 12-30 v DC

Process Connection G2 { Upper threaed G2 or Bracket mounted }

Process Temperature -40... +85 °C

Ambient Temperature -40... +85 °C

Operating Pressure -300 to +300 KPa

Display/Adjustment Software system: PCManager, MobileManager

Bluetooth Standard Bluetooth 4.0

Bluetooth Range 25m

Output & Protocol ModBus 4-20mA ModBus

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

Live Display Mobile / iPad / PC

Housing Material PVDF {The antenna is integrated with the housing}

No.of Cable Entries 1 PVC Insulated cable (Aviation connectors)

Explosion-proof grade bl Exia il

Ingress Protection / CE P68 / CE

Package Dimensions 267mm x 97mm x 97mm

Liquid/Solid application, Information access from everywhere at any time.
The cloud connected radar level sensor from smart level monitoring to supply chain management

Benefits / Application

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.

It is the purchaser’s sole responsibility to make a careful 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.
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INTRODUCTION

The Hight Cost-effective’s AiW-3648. What are its intrinsic factors?

When we focus on natural water resources, wastewater treatment, and municipal utility management applications, we
should pay more attention to the natural environmental temperature adaptability of products, UV resistance, altitude

and protection against pollution in the daily life environment.

The AIW-3648 radar level gauge, it does not adopt the traditional
lens antenna design ideas, nor does it have a complex sealing and
assembly structure design, which these original designs are
designed to overcome the extreme and demanding environments 2

of industrial process applications (process temp. & pressure). S

AiW-3638 PCBA

AIW-3648's antenna uses a slit-in-the-top mirror radiation
technology, which obsoletes the traditional lens antenna design
that is expensive in terms of cost and materials. The overall
construction cost of the antenna is only 0.25USD.

And It is also built inside the housing and does not need to be
exposed (the housing material is PVDF, which has excellent UV and
anti-aging properties). The performance of this antenna is
sufficient for the measurement of liquid/solid levels in the range of
18M. The Beam Angle is 7° and the Gain is 18dB.

Mirror-coupled slot antennas

Optical metasurfaces coated
reflection mirrors

The electronic part of the AiW-3648 is designed with a highly integrated signal processing chip, which makes the
hardware circuitry simple and reliable, while also greatly reducing the cost of the product.

With just one circuit board, it fulfills all the necessary functions and performance requirements: reverse polarity
protection, surge protection, overvoltage protection, current limiting and lightning protection.

Bluetooth
module

LoD equuIseulyd




AiW-3648 s Battery/Solar energy version Benefits / Application

It’s a battery powered, mobile connectivity with Bluetooth radar level product, continuous simplicity from scratch in
the field of application. Our AiW-3648 radar is a smart level transmitter with high-end technology in a very cost-
effective sensor.

Together with the digital services, the wireless and battery powered level sensor, ensures reliable and remote level
monitoring. The secure and certified solution provides access to information on asset and inventory status from
everywhere at any time.

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

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

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

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

3 Small blind zone, especially suitable for small tanks

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

Battery supply characteristic

AiW-3648 built-in flame retardant explosion-proof 5.0V/12000mAH rechargeable lithium battery, executive standard:
GB31241-2014, maximum charging voltage 5.5VDC.

Warning: The Lithium batteries do not support fast charging mode.

Battery supply power operating parameters:
. Continuous Measurement running, the working time >=20 days @ 25°C
. Measured each 1 minute, the continuous working > = 180 days @ 25°C
. Measured each 5 minutes, the continuous operation > = 560 days @ 25°C
. Measured each 10 minutes, the continuous working > = 1000 days @ 25°C
. Measured each 20 minutes, the continuous working > = 1250 days @ 25°C
. Measured each 30 minutes, the continuous working > = 1800 days @ 25°C

NOTE:
When the operating ambient temperature is lower than -20°C degrees, the battery efficiency decreases by 22%. When
the tank-side monitor is connected to the AiW3648, the equipment automatically enters the continuous working mode.

Physical appearance & Constituent parts

RS-485 or 4-20mA
&

Power supply cables

\

RS-485 Line
USB battery
charging port
Aviation plug
Built-in lithium
battery
Built-in Bluetooth
antenna

Electrical cable
Gland interface
Mounting threads
G2

Built-in Bluetooth
antenna

B radar
antenna
Mounting threads
G2
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Power supply

The AiW-3648 radar level transmitter operates on max. 30 Vdc transmitter terminal voltage and max. 22.5 mA.

Electrical connections

Use 24-16 AWG wire (0.20-1.5 mm?2). Twisted pairs and shielded wiring are recommended for environments with high
EMI (electromagnetic interference). Fine stranded conductors shall be equipped with a ferrule. One Cable/Circular
Connector ®13.8mm Specifications: (SP1312/IP68)

RS485/4-20mA Wiring diagram

Pin1: 24VDC(+ Pin2: RS485 A(Blue)

Pin2: N/A(Blue}

Pin3:24VDC{-]{Yellow]

Pin4: RS485 B{Green . Pin3:24VDC(-){Yellow]

Adjust the reference point (datum) of the distance measurement

For the AiW-3648 radar level transmitter, when it is delivered from the %25

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)

75

125.8

89

A )

~
Reference point ' eeiep.

+ offset

G2 | - - offsat

Measurement parameters meaning
 —] Measuring Blind
7 spots
............................................................ Radar Dist, Reference point ...y — 7
[ »
9] Max. adjustment @100% 20mA P QLALLELITIVEEEPRECTCEY TETPEPECIPEPRPrer AT
§ v
2 t 0
@
(]
v 8 :
£ 2
© 2
a
5
2
4-20mA output range 3
M
_ )
[ =.
3 D
< AV}
. v.
(@)
. 4 Tank [aV]
Min. adjustment @0% 4mA  +TassssssiasssaneMussnaninannia height P
%
Range

(Max. Dist. of radar detection)

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




DISPLAY AND CONFIGURATION

Diagnostics tools

There are two ways to debug and configure AiW-3648 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 RS485 to CHINASIMBA® AiW-Radar software.
NOTE: The content described in this document is based on the diagnostic software version:

Radar MobiIeManager V1.1.9 fOI' 1OS (*Note that different mobile 0S platforms have different version numbers.)

AiW-Radar V1.1.1
AIW-4120MP-A

| |II||| |||" II|I|| |I|||I|||| ||||I |||| |||| - fon of Radar ievst {ranamiter

2030002 Radar level transmitter is 3 microwave level meter, it is a kind of
application of microwave (radar) positioning technology. It is the
transmission of energy waves through a device that emits energy
waves (usually pulsed signals), energy waves are transmitted in the
waveguide, energy waves encounter obstacle reflections, reflected
energy waves are transmitted from the waveguide to the receiving
device, and then the receiving device receives the reflected signal.
Microwave signals are processed by electronic devices and
eventually converted into electrical signals related to the level. For
level and volume monitoring of liquids and slurry in tank liquids,
slurries o process containers.

Radar level transmitter is an intelligent instrument with advanced
technology, with HART communication protocol, can be configured by
computer, handheld communicator, through instrument measurement
and echo curve to adjust parameters, determine faults.

STEP 1
Please select your language

Radar lovel ittors act as high-precision level

i 1t has the istics of accurate high
efficiency, simple installation and so on. It is not affected by high
temperature, high pressure or vacuum, by changes in medium
temperature and inert gases, not by dust or steam attenuation,
espacially suitable for high viscosity, strong corrosion medium.

CURRENT OUTPUT mA CURRENT SPACE m PBE °c 106
m

LEVEL PERCENT % CURRENT LEVEL BRD °c il

Copyright &-2020-2021.All Rights Reserved.

Smart Diagnostics Suite: RadarPCManager

CHINASIMBA'’ RadarPCManager is a software package for commissioning and maintaining process AiW-3648 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 AiW-3648 connects with smart devices via Bluetooth. After running the RadarMobileManager APP, the smart
mobile will automatically search for all radar transmitter devices in the area and will list the valid radar level
transmitter devices in the area.

In the list of radar devices, you can select one AiW-3648 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/10S/HarmonyOS/WeChat), downloading and
installing. This is a free app and you can also contact the AiW-3648 radar level transmitter products vendors.

= B Google Play Q 4 radar mobilemanager © Cancel < search [P Saw e
RADAR Radar_Expericencel
RadarMobileManager q MOBILEMANAGER ;
QQQ ciesise 1o st 7

: £33 ] = =] o
e R8s : =.
51048 50.00% )
i AV}
RADAR MOBILEMAN...  gpey o ﬂ ,~ (§
e AV}
) o

A & B oL@

oM suimes  ome s mic

& el S Q
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SET UP WITH THE MOBILE APP

Basic GUI interface

The AiW-3648 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 AiW-3648 radar level

transmitter must be verified once. Once the first correct authentication is complete, subsequent connections will no

longer require authentication queries.

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 AiW-3648 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)

MOBILEMANAGER MOBILEMANAGER MOBILEMANAGER MOBILEMANAGER
e — ool
p avanas bap) . %

CED FITTIE ED ) RN T 0 PR =y = FECEES s 0

RADAR RADAR RADAR RADAR RADAR

o Click on
the icon

W] sigral svenge
Signsl sire
............. T o
Click on L ANL_8260H_Demo 3
theicon | Click on i e
______ * the icon ignal sire
v v
PR = Ty ew =
. < RADAR_ 89123456
" ) Learning and
forward interface 0.610 m(d) RADAR operation help
19.49 mA MOBILEMANAGER demonstration of
4548 96.80% torial comection davice P ‘

various specifications
of radar level

o

RADAR_ACI21122 .
=3 . products
Radar level gauge - =
Running GUI
RADAR 42132122 =

RADAR 02020655
= Bluetooth link history
& & a2 O logs

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.

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.

s = 116 PM =D Na S = 244 PM - NoSIM = ETTN ()
A Lennet e,
< ¥ RADAR_N2030076 < * RADAR_M2010509 %
LrTY - Curront Jevol o
Solids Solids . Liquids
. 57.667 ft(d) S 53.343 ft(d) RADAR g 6.56 mA
RS-485 rpe— MOBILEMANAGER .56 mA
H Sl sttt ving H 0,
12 dB 98.200/0 11dB 90.80% ) 19 dB 1600 /O
More than one device has been @
. ape found. Please wait a moment, R
~~~~~ i ] el
- . . H
" ':.oRADAF\_NEOSDO'IS 0“. LN | S
Whathar to disconnect tho dovice? [ -"f °, Status: Qvailable
nuy n H | -, X
R Stanq strongth: _4s*"-80 dBm
Cancel £ oK :--'“"W Ttamumasst .
o o
w RADAR_M2010509 #2"
Status: Available
Signal strength: -80 dBm
RADAR_N2030078 #3
18.00
............... Status Avalable
Signal strength: -83 dBm
o
e @ L @ e &4 L @
SETTINGS DIAGNOSITICS SERVICE INFO SETTINGS DIAGNOSTICS SERVICE INFO

Running a remote/online/real-time technical support service

If you encounter difficulties in debugging the AiW-3648 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.

Wa rning: When you click the Support icon, then click “start” icon and holding the 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.

NoSIM & 1:21PM 4

< INFO

o B ie

o
ChinaSimba Electronic Co., Ltd. {CHINA
SIMBA), was founded in 2004, who is th
e world's first terahertz 120GHz radar le
vel instrument designer and manufactur
er. Product range covers pulse radar, do
ppler radar, guidedwave radar, FMCW ra
dar, 120GHz terahertz level 3D scanner,
300GHz terahertz displacement sensor, N2030076)The
high accuracy magnetostrictive level gau sorver.
ging. Based on strong R&D capabilities, (N2030076)The devi
CHINASIMBA is keeping developing inno e
vative industrial products for the custom
ers from over the world

© @ L @ © & L @ e & 5 O

SETTINGS ~ DIAGNOSITICS  SERVICE INFO SETTINGS ~ DIAGNOSITICS  SERVICE INFO SETTINGS ~ DIAGNOSTTICS ~ SERVICE INFO

.
LLTN
*upus®

»

not connected to the

During this period, the remote technical support engineer takes over

A
v

the control and commissioning of the radar level transmitter
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View the Echof/Filter/False signal waveform

< Curve

0.328(100.00%)

2504
200
150 48:

1001
50-3

Real dist.

19.217

ft(d) WCurrent dist.

19.217  ftld)

32.808(0.00%)

=
=

@ Echo curve /

@ Filter curve

1
i
i
False echo curve
i
i

|

20 2

5 30 3281

Echo curve icon

Filtered curve icon

False echo curve icon

click the icon to off/on corresponding curve

Echo signal curve

0%,100% demarcations

< Curve

250
200"
150
100

504

Real dist.

5.858

m(d) WCurrent dist.

Filter curve

Current position:9.0i
Signal strength:43

Filt
M Filter curve

=
=

Noise filter curves

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.

< Curve

100+
80
60
40

204

Real dist.

23.550

fi(d)

40.03
® History curve: 71

WCurrent dist.

23669  ftld)

History curve

/

T(h)

Past €

20

30

40 50

60 70

= present

=
—

The Historical trend record curve, it’s a
radar running level (%) log, which records
the trend in the past 72 hours.

/ The point in time

< Curve

2504
2004
150 1
100

50+

Real dist.

6.038

m(d) WCurrent dist.

6.015  mid)

=

S

False echo curve

False echo rejection scope

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.
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MODBUS PROTOCOL

Version: V1.2.9

Iltem

LOI Base offset
Registers Function { DB D b
0l address g HEX/DEC Registers ata stru R/W
[TTRYIRE & N
N Space ( unit: cm) 0 0 1 2 short R
REEF
Space ( unit: mm) 1 1 1 2 short R
Level (unit:cm) 2 2 1 2 short R
The protocol is
p ! 0x0000 Level (unit: mm) 3 3 1 2 short R
backwards
compatible & . .
Device Modbus protocol version 1A 26 5 10 char R
handshake

EREER

Main GUI info.

BEFigE

Basic settings

i2H

Diagnosis

BES3

service

0x1000

0x2000

0x3000

0x4000

Device model Address

1F

2

char

e

RW

Space (m)/ft/in 0 0 2 4 float R
Level (m)/ft/in 2 2 2 4 float R
Current Level percentage 4 4 2 4 float R
Current current mA 6 6 2 4 float R
Echo Intensity (Measurement Reliability) A 10 4 int R
Probe temperature C 12 4 float R
SPACE (unit: cm)/ft/in 10 16 2 4 int R
SPACE (unit: mm)/ft/in 12 18 2 4 int R
LEVEL (unit: cm)/ft/in 14 20 2 4 int R
LEVEL (unit: mm)/ft/in 16 22 2 4 int R
Distance measurement (m)/ft/in 18 24 2 4 float R
Distance Measurement (cm)/ft/in 1A 26 2 4 int R
Distance measurement (mm)/ft/in 1C 28 2 4 int R
0% adjustment value 0 0 2 4 float RW
0% percentage 2 2 2 4 float RW
100% adjustment value 4 4 2 4 float RW
100% percentage 6 6 2 4 float RW
Damping time 8 8 2 4 int RW
Measuring range setting A 10 2 4 float RW
Dead Zone ( High Position for 8010 ) C 12 2 4 float RW
Sensor tags E 14 16 32 char RW
Material characteristics 1E 30 1 2 char RW
Liquid-surface fluctuations 1F 31 1 2 char RW
Liquid-foam 20 32 1 2 char RW
Solid - large stack angle 21 33 1 2 char RW
Solid - dust strong 22 34 1 2 char RW
The DK value is small 23 35 1 2 char RW
The shape of the material 24 36 1 2 char RW
Container type 25 37 1 2 char RW
Measure the peak-minimum SPACE value 0 0 2 4 float R
Measure the peak-maximum SPACE value 2 2 2 4 float R
Measurement Status - System Error Flag 4 4 2 4 int R
Simulation start/stop 6 6 1 2 char W
Save the simulation values 7 7 3 6 char+float W

Current output-output mode 0 0 1 2 char RW
Current output - failure mode 1 1 1 2 char RW
Current output - minimum current 2 2 1 2 char RW
reposition 3 3 1 2 char RW

unit 4 4 1 2 char RW
Menu | 5 5 1 2 char RW
Mailing address 6 6 1 2 char RW
Password enabled 7 7 1 2 char RW
password 8 8 4 8 int RW
Distance bias C 12 2 4 float RW
Relay Settings - Relay status E 14 1 2 char RW N
Relay Setting - Low Closure Threshold F 15 2 4 float RW g
Relay Setting - High Closing Threshold 11 17 2 4 float RW [ D
Relay alarm delay time, unit: s 13 19 2 4 int RW %
False Echo - New 15 21 2 4 float RW ="
False Echo - Modified 17 23 2 4 float RW 3
False Echo - Delete 19 25 2 4 float RW (T
False echo - ed 1B 27 8 16 fl+int+fl+int RW QJ
Whether the spurious echo operation is complete 23 35 1 2 char RW [M
Echo Strength - Automatic Gain Adjustment Switch 24 36 1 2 char RW O
LCD backlight adjustment 25 37 2 4 int RW |3
Echo threshold, echo threshold 27 39 2 4 int RW

The current distance value of the spurious echo 29 41 2 4 float RW
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SETTINGS MENU NAVIGATION

AiW-3648 Setting Menu

< SETTINGS < SETTINGS < SETTINGS < SETTINGS
Liquids v Solids v Micro DK v First echo Norm.
Fast level change @ Fast level change (] Empty span 10.00 m Min adjustment 000 %
Agitated surface ® Large angle repose (] Actual level 000 m Min adjustment 18.000 mid)
Foaming Q Powder/Dust @ DK Val. 100 Max adjustment 10000 %
Low DK (] Low DK Q First echo Norm. Max adjustment 0.600 mid)
Measure in tube @ First echo Norm. Min adjustment 000 % Range 18.000 mid)
First echo Norm. Min adjustment 000 % Min adjustment 18.000 m{d) Near blanking 0.100 mid)
Min adjustment 000 % Min adjustment 18.000 m(d) Max adjustment 10000 % Damping 6 s
Min adjustment 18.000 mld) Max adjustment 10000 % Max adjustment 0.600 m(d) Sensor tag SENSOR
& & 3 O & 4 5 @O e & S5 @® e & S0®

SETINGS  DIAGNOSTICS  SERWCE nFo SETTNGS  DAGNOSTIS  SERVICE nFo SETTNGS  DAGNOSTICS  SERVICE o SETTNGS  DWAGNOSTICS  SERVICE o

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 > 10 m/min, it needs to be setting turn on. This parameter adjusts the radar device
measuring speed to accommodate the rate of material change.

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 surface (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-3648
product is not suitable for applications with very thick foam. For thick foam measurement applications, ANL9080 or
ANL9107 series are recommended.

LoD equuIseulyd

Menu item: Low Dk (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.

TT




Menu item: Medium=> Micro Dk (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.

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.

Menu item: Meas. Algorithms (solid/liquid)

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

Norm It is proposed to select the first strongest echo, when there are several strong echoes.

It is proposed to choose one of the strongest and best echoes, it is located at a secondary distance.
(i.e., echoes where the signal is always stable, but there is an unstable interference signal echo ahead)
The echo signal is adjusted by DGC* (0/+1/++1), and then the echo with the largest and best waveform
Big, Big+, Big++ is selected. (i.e. signals with high echoic statistical energy)

* DGC: Distance gain compensation

It is intended to choose the small echo that appears first.

Small

Frist (i.e., echoes on top of the filter curve)
H. Amp It is proposed to choose the most stable and reliable echo, which is highest echo peak.
«.Echo It is proposed to choose the last echo.

(It means choosing the echo that is the furthest away)

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.

LoD equuIseulyd
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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. adjustment

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 22maA, 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.

Example:
No SIM = 1:55 PM -
< SETTINGS
Echo Choose Largest(L) NOTE:
The setting of radar parameters is based on the
radar coordinate system.
Min adjustment 0.00 %
Min ad | d .
in adjustment z2m N Radar coordinate system

. -

Max adjustment 100.00 % *. 1
\\
N
N
Max adjustment 0.2M m(d) - .
0.0M L
.
Range 3.0M m(d) N 20 i N
. L 0.2M for 100% 20mA
A
Dead zone 0.100 m(d) \\
N
N The range of river
Damping time 5 s AN surface changes
\\
N
Sensor tag *
4« . | _2.2M 0% 4mA _
0.0M 0
@ by Riverbed coordinate system * RlverbEd
G y
SETTINGS DIAGNOSITICS SERVICE INFO
y 3.0M
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DIAGNOSTICS MENU NAVIGATION

AiW-3648 Diagnostics menu
For R5-485 FormA
< DIAGNOSTICS < DIAGNOSTICS L4 RADAR_R0761231
Min. space 2.433 m(d) Instrument temp. 275C Liquids 12.306 m(d)
Max. space 12.312 m(d}) Meas. status ok
0,
69 dB 3 2 . 70 / (+]
Measurement reliability 69 dB LOGO M3648
Instrument temp. 28.0C Serial No. 0761231
Meas. status ok MFG date 2024-03-12
Radar level gauge
LOGO M3648 SW version 343A2 Product appearance
Serial No. 0761231 Simulation Current
MFG date 2024-03-12 Simulating value 0 mA
e rer -
& & L ©® & & L © e & L @
SETTINGS  DIAGNOSTICS  SERVICE WO SETTNGS  DAGNOSTICS  SERVICE INFO SETTNGS  DAGNOSTICS  SERVKCE INFO

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. reliability

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 version)

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

Simulation Current

Simulating value 0 mA

| cwnsmaon
& @ L ©

SETTINGS DIAGNOSTICS SERVICE INFO
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SERVICE MENU NAVIGATION

AiW-3648 Service menu
For mA version For mA version For R5-485 version For RS-485 version
4 SERVICE 4 SERVICE 4 SERVICE < SERVICE
Reset Basic settings Device address ! Reset Basic settings Device address 1
Display Distance S DB EL L Display Distance Echo threshold 20
False echo setup Create new el ¢ False echo setup Create new Envelope level 0
Language Chinese oy G O Language Chinese Relay status O
Output mode 4-20mA o ead 80000 ma Dist. adjustment. 0 mid) Downward threshold 30.000 m(d)
Fallure mode No change W) e 0.600 mid} (o 1 Upward threshold 0.600 m(d)
Dist. adjustment. 0 m{d) ezl ] 2. Echo threshold 20 Action delay time 2 s
Device address 1 Connection password status @ Envelope level 0 Connection password status @
Echo threshold 20 Change password Relay status (] Change password
& & = & a4 L ® © A4 L © & & o ®
SETTINGS DAGNOSTICS SERVICE INFO SETTINGS DIAGNOSTICS SERVICE INFO SETTINGS DIAGNOSTICS SERVICE INFO SETTINGS DIAGNOSTICS SERVICE INFO
Menu item: Reset
Basic settings: Reset the parameters of the menu: Settings Menu items to the
< SERVICE

factory initial value.

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

Peak Val. Log: Reset the running log of Max./Min echo peak val..

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)

Radar Dist. Reference point .......ccccivemmueiiismmiimansinnnunsiisnniseesnns

Uauids 2,826 mld)
i
san 88.40%
i
mA % <
=
-

.
Min. adjustment @0% 4mA -

Space Distance
Value Value
Level
Value

x

oyoa reped

Tank
height

Reset Basic settings
Basic settings

Factory settings

Range

(Max. Dist. of radar detection)

Peak Val. log

Language Chinese
Output mode 4-20mA
< SERVICE

Reset Basic settings

Display Distance

Distance

Level

Space

Percentage

Failure mode No change
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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: ‘Create new, Update, Edit, Delete’.

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

< SERVICE

Reset Basic settings

Display Space

False echo setup Create new
Create new

Update

Edit

Delete

{ Curve WReal Dist. 2565 mid)

0.100(100.00%
B

WCurrent Dist. gg71 m(d) 2

{ Curve WReal Dist. 2565 mid)

WCurrent Dist. 9573 m(d) =

@ Echo curve
@ Filter curve

@ False echo curve

False echo: Update

< SERVICE

False echo setup

-{ End Dist.

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 transmitters’ range, to
establishes a false echo interval. By Setting several ‘Edit’s, you can define different shapes of false echo shielded

shapes.

Example: edit a new false echo zone: {(2.0m,10dB), (6.0m, 20dB)}

¢ Curve WReal Dist. 2565 mid)

0:100(100.00%)
B

WCurrent Dist. 2573 mid) =2

7.000(0.00%)
@ Echo curve
@ Filter curve

@ False echo curve

¢ Curve Wheal Dist. 2565 mid)

£.100(100.00%)

WCurrent Dist. 2 g5 mid) =

7.0000.00%)
@ Echo curve

@ Filter curve

@ False acho curve

False echo: Delete

Clear all saved false echo interval in the radar level transmitters.

< SERVICE

False echo setup

Delete false echo?

Cancel

< SERVICE

False echo setup

Start Dist.
End Dist.

Start magnitude

End magnitude

Cancel

( Curve WReal Dist. 5565 mid) WCurrent Dist. 3565 mi{d) 2 § Curve WReal Dist. 503 mid) WCumrent Dist. 5503 mld) 2 Q_J
(%)
)00(0.00%) 0.900(100.00%) 7.000(0.00%) —
&
L} @ Echo curve 250 v @ Echo curve
@ Filter curve @ Filter curve
200 (O}
@ False echo curve » False echo curve QJ
150 m
A woJ! h O
¥ ? m ok
2 6 8 k 0 2 6 10
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Menu item: Envelope level

This parameter is CFAR threshold coefficient, it will adjust the position of the Filter curve line, the factory setting is 0dB

(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:
¢ Curve WReal Dist. 2565 mid) WCurrent Dist. 2565 mid) 2|
0% @ Echo curve
@ Filter curve

& Curve WReal Dist. 2565 mid)

Envelope level

WCurrent Dist. g 565 mid) =

@ £cho curve
@ Fitter curve

False echo curve

Menu item: Echo threshold

Setting Echo threshold (Scope: 0...99, Factory setting is 20dB, 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.)

< SERVICE
Envelope level

Echo threshold

Menu item: Output mode

Real Dist. 2503 m(d) WCurrent Dist. 2503 m(d)

< Curve
o o)

[ ] i@+ Echo curve

@ Filte

False echo curve

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

Radar Dist. Reference point ........ccccceeereeemmmesessreeenns

Max. adjustment @ 100% 20mA i J RRELEELL
Space
Value
20mA 2 100%
4mA 2 0%
mA% <
4mA 2 100%
20mA 2 0% Level
Value

Min. adjustment @0% 4mA

Range

Distance
Value

o

b

Reset

Display

False echo setup

Language

< SERVICE

Basic settings

Distance

Create new

Chinese

SETINGS  DIAGNOSTICS

Output mode 4-20mA
4-20mA

20-4mA

DTSt aauSTTent. U Ta)
Device address 1
Echo threshold 20
& & LG O

SERVICE NEO

(Max. Dist. of radar detection)
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Menu item: Failure mode

When an alarm or fault state occurs in the radar level transmitter, specify an output

value of the loop current. ¢ seRvIcE
When the measured level value is out of the 0~100% range, or overflow out of e Fiesines
bounds (@alarm state), or when the radar does not find an echo (called lost echo —] Distance
state), the mA current output will be set by this parameter, and the radar level False echo sefup Greate new
transmitter will output the corresponding value. Language Chiness
The mA current output scope: ‘No change’, 20.5mA, 20mA. oot mode P
‘No change' indicates that the current output remains unchanged at the current :Olcna::: —
value. 20.5mA

22mA

Echo threshold 20

L2 8 3 ¢

Menu item: Dist. Adjustment

Adjust the distance reference point position.

For the AiW-3648 products, the factory setting: the reference
point is set at the position of the apex of the antenna lens by
default.

A + offset

Reference point ————— [ —

- offset

Menu item: Connection password

. . . . < SERVICE
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

Device address 1

password to connect to the radar level transmitters. Echo threstold

The initial password for the Bluetooth connection: 123456 Envelops level 0
Relay status @
Downward threshold 30.000 m(d)

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. Action delay time 2 s

Upward threshold 0.600 m(d)

Connection password status @)

Change password

© @ O O

i j SETTINGS ~ DIWGNOSTICS  SERVKE WO

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.

LoD equuIseulyd
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INFORMATION MENU NAVIGATION

How to turn on a remote technical service connection

In the process of commissioning the radar transmitter in the field, if the user encounters problems or difficulties that
cannot be solved. The remote debugging function can be turned on, and a remote technical engineer can directly
modify and debug the parameters of the equipment. If the user needs this on-site real-time technical assistance
service, click the technical support icon on the right side of the screen to open the mobile network cloud service
connection, and the remote technical engineer can directly debug the parameters of the field equipment.

Warning: Before initiating this assistance, the user needs to contact the manufacturer's technical
support engineer in advance to make an appointment. When remotely connecting to radar equipment, the on-site

mobile phone (as a communication relay terminal) needs to remain awake from work. Once commissioning is complete,

the on-site user can terminate the connection process. (as shown in the figure below)

< INFO < INFO

B
K
:
B

INTRODUCTION CONTACT SUPPORT

(M2030095)The device is not connected to the

sever.. T e | 2 /

(M2030095)The device is connected to the server...

e & L @ & & L @

SETTINGS DIAGNOSTICS SERVICE INFO SETTINGS DIAGNOSTICS SERVICE INFO
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SYSTEM RUNNING FAULT CODES

MEERAEE

System_Running_Fault_Code Table

NOTE:

IRANRESTNETHE , ERREEHTEEEHTHFERER.
If multiple running faults occur at the same time, the LCD display module will
sort and display according to the severity of the faults.

FENER

Help Information

P

Critical Fault

BE

Minor Fault

PR RGSIREE R i e e
Errl5 The signal communication of the 15(%’;’.553}?]55}74% ' ﬁaf’%r%"
duct hard ircuit is ab I The function of the device is partially damaged, and the manufacturer needs to be contacted.
product hardware circuit is abnorma
Arfss o L THEETIRR , BERE R
G A I B |, 75 R o
Err11/Err12 :;hedvouage Otf the, keg CIrcmtI in the It is expected that the equipment may be damaged and the manufacturer needs to be contacted.
ardware system is abnormal.
e Trau, R EIRE I T SRS (AT RS AP O B BT S | BREASS
The running state of the radio AR, ) i . )
Errl8 e o There may be serious random interference or damage to the device (overvoltage / operating temperature
.qu Yy P missing the allowable range / lightning strike / strong electromagnetic interference, etc.), contact technical
failure phenomenon. support engineer.
S ERRRRESEETR -
N i Grmsgsn A S
Err25 There is interference signal in the RF 1;%7_7?&3:??552%_%/&%* BARASIEAR, ) )
. | If the device is slightly dry or the system parameters are wrong, contact technical support engineer.
sensor signal.
BXERESTEERTFIREER RESHREHR  FESHNRESH , IEERARSHFAR.
Errid The reliability of the radar echo signal |The device parameters are set incorrectly, you need to reconfigure the parameters, or contact technical
is lower than the standard value. support engineer.
BTASHIRESRISHR REETHFETRSIRER | ETHEREFROER | KRERASTHFAR.
Errl7 Running log data read/write checksum |There is an error caused by interference during the operation of the equipment, and the saved part of the
error. operation data is lost. Contact the technical support engineer.
FRARREREEEEHTEE NN U NP N
: REREBHITTER  REETMNERERERHAPEE.,
The temperature value of the internal
Errl6 circuit board of the product is out of The device temperature is out of the allowable range, check whether the operating ambient temperature is
p out of the allowable range.
range.
HART/RS485/BT/Lora
B(EHHYHIRBE R RESIMBBRBIER IR | TTREHIENEESS e A=,
Errl3 Random errors with There is an error in the communication data between the device and the outside, which may be caused by
HART/RS485/BT/Lora communication [the communication line or the connection line is disconnected.
protocol
RRHERRESRE
7 o N i A S
Err22 System_Data_Encryption_Key FABIRRIP EIBER '_H*'%ﬁ*ﬁ}_‘_r/\m" : )
d/writ " If the system data protection password is lost, contact the technical support engineer.
read/write exception.
BRI R . . R
Ere23 s ey mesialegr oA RO HRBEREN | BRRASISAR,
tection failed System software code firmware has been tampered with, contact technical support.
protection faile:
RREREIEEBEER - - R =
Err24 Display module data communication DREM IR | BRRARSISAR,

error

Faulty display unit, contact technical support.
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DIMENSIONAL DRAWINGS
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ORDERING INFORMATION

The ordering code contains detailed information about the specifications of each AiW-3648 radar level transmitter
products.

Note that the annual subscription code is subject to change, please contact your regional sales representative to
confirm.

https://chinasimba.com/

NOTE:

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.
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