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1. Overview

1.1. Brief Introduction

80GHz radar level transmitter is a kind of high precision radar type water level measuring
instrument, which use 80GHz millimeter radar wave as carrier signal. Based on the leading
patented transducer technology and microsecond resolution ratio to achieve the millimeter-level
measurement accuracy which makes the measuring results more accurate. Due to the high
robustness, it will be not affected by any source of natural interference such as noise, dust, color,
direct or diffuse light and, etc.

1.2. Working Principle

High frequency radar emits narrow microwave pulses which transmits down through the antenna.
The microwave pulse will be reflected once it touches the surface of the measured medium (i. e the
echo pulse), then such echo pulse will be received by the antenna system which will transmits
these echo-pulse to electronic circuit section where they are automatically converted to water level
signals. (Due to the tremendously fast velocity of the microwave transmission, the time for the
microwave to take from reaching the target to returning the receiver via reflection is almost
instantaneous.)

Note: When using the radar water level transmitter, must ensure that the highest water level could
never enter the dead zone (refer to the area marked with E shown in Figure 1).

R A B C D E D A: MIN. ADJUSTMENT

00 b L ST ]| e messurne ravee
C: MAX. ADJUSTMENT
D: DISTANCE

E: DEAD ZONE

H: LEVEL

R: MEAS. REFERENCE

NOTE: THE ANTENNA END
SURFACE IS THE
REFERENCE PLANE.

0%

FIGURE 1: WATER LEVEL MEASUREMENT
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The radar level transmitter adapts the emitting frequency of 80GHz, which features as follows:

» Non-contact measurement, no abrasion, no contamination;

» Small antenna size, easy for installation;

» The beam angle is small, the energy is concentrated, the echo capability is enhanced, and at

the same time, it is beneficial to avoid interference objects;

» Almost be unaffected by corrosion and foams;

Y

Almost be unaffected by changes of steam, temperature, and pressure in the atmosphere;

» High signal to noise ratio which makes the radar level transmitter achieve better performance

even under wavy conditions.

2. Brief introduction

VRPWRD81HA

Features: Stable performance, with angle measurement function, equipped
with a gradienter, small and light, easy installation, high precision, small
beam angle, low power consumption, strong anti-interference capability, can
be used for serial port debugging.

Application: it is suitable for monitoring the level of the accumulated water on
the roads in the low-lying areas or under bridges in a city; monitoring the
water level in reservoirs, rivers, hydropower stations, monitoring water level
in geological disaster and mudslides warning systems, and monitoring the
water level in irrigation canals.

Measuring range: 45m/85m

Beam angle: 8°

Accuracy: £1mm

Process connection: universal bracket

Working temperature: -40 ~ +70°C

Housing material: Aluminum

Frequency: 80GHz

Power supply: 6~30V DC

Output: RS485 / Modbus

Blueteech Setting: Optional

Enclosure protection grade: IP68

Features: stable performance, low power consumption, small beam angle,

high precision, strong anti-interference capability, with angle measuring

function, small and light, easy installation, can be used for serial port
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VRPWRD81HC

debugging

Application: it is suitable for monitoring the level of the accumulated water on
the roads in the low-lying areas or under bridges in a city; monitoring the
water level in reservoirs, rivers, hydropower stations, monitoring water level
in geological disaster and mudslides warning systems, and monitoring the
water level in irrigation canals.

Measuring range: 45m/85m

Beam angle: 6°

Accuracy: £1mm

Process connection: M66*2 thread / flange / bracket

Working temperature: -40 - +70°C

Housing material: ABS

Frequency: 80GHz

Power supply: 6 - 30V DC

Output: RS485 / Modbus

Blueteeth setting: Optional

Enclosure protection grade: IP68

VRPWRD81H

Features: Antenna integrated with a lens, small dead zone, high precision,
easy installation.

Application: Measuring water level in reservoirs, hydropower stations and
rivers.

Measuring range: 85m/120m

Beam angle: 3°

Accuracy: £1mm

Process connection: G3 1/2” thread / T- bracket

Working temperature: -40 - +70°C

Frequency: 80GHz

Power supply: 6 - 30V DC

Output: RS485 / Modbus

Blueteeth Setting: Optional

Enclosure protection grade: IP67 for plastic; IP68 for Aluminum

3. Installation

Please pay attention to the following matters to ensure the correct installation of the instrument:

€ Reserve enough space for installation;
http://www.v-river.com, Tel.: +86 — 415 — 6199871, E-mail: davidsong@v-river.com 3
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€ Avoid the mounting place from strong vibration;

€ When mounting the instrument, avoid any obstacle in the

path of signal transmission; / ‘ g
—@

€ Ensure that the highest water level won't enter the

measuring dead zone under any circumstance. =900mm

@
3.1. Installation Position

1. Reference plane

Calculate the length of the mounting bracket according to the ‘ | ‘ Bt

beam angle and height of the water level instrument. The min
length is 200mm. Please refer to the beam angle data on page
13-14.

3.2. Installation on a Pole

Watel’ Ievel measurement Of the riverS Wlth VRPWRD81 HA Figure 2. Mounting Postiion
See the figure 3 below

Solar Panel

i — ;
Control™. N

Cabinet -~

Figure 3

Water level measurement of the irrigation canals with VRPWRD81HC
See the figure 4 below
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Solar Gandl Radar Water Level Meter

e

Control Box

Figure 4

Water level measurement of the reservoirs with VRPWRD81H

See figure 5 below

Figure 5

3.3. False Echo Storage
If there is any obstacle in the radiated area of the emitted signal beam, such as a step of well wall

which will cause the interference the signal transmission, this will result in measurement error.
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When this is the case, there will be necessity to create a new false echo storage 10 remove the
interference, and keep the normal measurement.

E

|©

dB

Radar Water Level Meter

<«— False Signal from an Obstacle

Real Signal

Figure 6

To get a normal echo from actual water level, the function of False Echo Storage can be used to
create an envelope to cover all the false echoes caused by the obstacles from the reference point

to the echo peak of the actual target signal to get the normal echo from the actual water level.

‘ Real Signal ‘ Real Signal

dB | dB |

Echo from Water Level Echo from Water Level

False Signal
from an Obstacle

- fez=-
0 M m
Echo curve from water level The function of the false echo storage
without interference can get rid of the interference
from an obstacle

Figure 7. False Echo Storage

3.4. Zero Echo Processing

The comparison of the echo curve before and after the Zero Echo Processing
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dB,

lo
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Echo

Zero Echo
Before processing After processing

Figure 8. Zero Echo Processing

4. Electrical Wiring
4.1. Power supply / communication

Power supply: 6 - 30V DC

Communication: RS485 / Modbus communication protocol
4.2. Cable connection

Refer to the technical parameter on page 7.

Note: wiring generally adopts five-core cables. Since there possibly is the electromagnetic
interference caused by electric driving equipment, power lines or remitting devices, therefore, the
shielded cables should be used.

4.3. Wiring methods

Figure 9. VRPWRD81HA/NRPWRD81HC Wiring Diagram

@ gsdss (1) RS485A (Blue)
@ (2) RS485B (Yellow)

+ @
@ S () Power supply + (Red)
@ ) Power supply - (Black)
® GND 5 GND (Brown)

Figure 10. VRPWRD81H Wiring Diagram

7 56
o
&

4.4. Safety guidance
@ All electrical connections must be made under the condition of power off. Please follow the
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® Please follow the requirements of local electrical installation codes for instrument wiring.

® Follow the requirements of the local regulations on the operating personnel’s health and safety.

All operations of the electrical components of the instruments must be operated by the properly

trained professionals.

® Please check nameplate of the instrument to ensure the product specifications meeting your

requirements. Please make sure the power supply you use is in accordance with the one

required on the nameplate.

5. Technical Specifications

Model No. VRPWRD81HA VRPWRD81HC VRPWRD81H
Max. measuring range 45m/85m 45m/85m 85m/120m
General Dead zone <0.2m <0.1m <0.1m
Data Working frequency 80GHz
Corresponding delay About 1s (depend on settings)
Power supply 6~30V DC
Electrical Communication RS485 Modbus protocol
Parameter <100Hz Uss<1V
Ripple allowed
(100~100K) Hz Uss<<10mV
Insulated cable PG9 M20*1.5
Cable Cable entry/plug Cable diameteris | Cable diameteris | Cable diameter is
6mm 6mm 7~9mm
Process connection Universal bracket MB672 G37"A
thread/bracket thread/T-bracket
Mechanical . Plastic: IP67
Features Encl. protection grade IP68 IP68 Aluminum: P68
Housing material Aluminum ABS Plastic/Aluminum
Antenna material ABS ABS ABS
Storage & transport T (-20 ~ +60)C
Ambient Working temperature (-40 ~ +70)C
Environment Relative humidity <95%
Vibration resistance Mechanical vibration 10m/s?, (10~150) Hz

6. Calibration

6.1. Serial communication calibration

http://www.v-river.com, Tel.: +86 — 415 — 6199871, E-mail: davidsong@v-river.com
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Hardware interface: RS485

Communication protocol: Modbus
Baud rate: 9600 (can be adjustable)
Data format: 8N1(can be adjustable)
Check CRC16: multinomial AOO1
6.1.1. Information frame format and description

The command format of the host consists of slave address, function code, register starting address,

read points and CRC codes, which are shown in Table 1.

Register Start
Station Number (1B) | Function Code (1B) Read Points (2B) CRC (2B)
Address (2B)
01 03 00 XX 00 XX 00 XX
Host
sends
Register Start
Station Number (1B) | Function Code (1B) Read Points (2B) CRC (2B)
Address (2B)
01 06 00 XX XX XX XX XX

Table 1. Host Command

6.1.2. The detailed description of host commands

€ Station number: Salve address (0-99);

€ Function code: 03 means reading the value of the register address; 06 means changing the
value of the register address;

€ Register starting address: two bytes, refer to Table 3 for details;

€ Read points: Two bytes. Set it into 0001 when read 16-bits integer data; set it into 0002 when
read 32-bits integer data;

€ Store data: Two bytes. Converting the stored data to hexadecimal with high bytes come first and
low bytes follow behind;

€ CRC: Check code, two bytes;

There are two salve responding formats: when the function code is 03, the format consists of

station number, function code, data length, data section and CRC code as shown in Table 2; When

the function code is 06, the format is the same as host command frame as shown in Table 1, i.e

repeating the command sent from the host.

Resting Station No Function Code Length of Data (nB) CRC (2B)
Salve Stage (1B) (1B) Returned Data
Responding
T1T4 01 03 n XX XX XX XX XX XX XX XX

Table 2. Salve Responding

€ Station No (address): One byte, return the address sent by the host;
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€ Function code: One byte, return the function code sent by the host;

€ Response data bytes number: The data bytes number that follow;

€ Data: the corresponding data returned according to host command, the high byte comes first
and low byte follows behind;

€ CRC: Check code, two bytes;

Detailed description of register address: the data in registers 0x0000~0x0003 are signed integer

data, and are currently measured value; 0x0010 indicates the current status of the instrument

which stands for whether there is any fault; 0x0011~0x0014 refers to the installation range, dead

zone, zero point and full point of the water level of the slave.

Register Address Description (non-continuously reading)
0x0000 Read the current distance value of the instrument in cm (read only)
0x0001 Read the current distance value of the instrument in mm (read only)
0x0002 Read the current water level value of the instrument in cm (read only)
0x0003 Read the current water level value of the instrument in mm (read only)
0x0010 Read measuring status (read only); “==0" is normal; “>0” means that there is an error
0x0011 Slave measuring range in cm (read only)
0x0012 Slave dead area in cm (read only)
0x0013 Slave low position adjustment in cm (read only)
0x0014 Slave high position adjustment in cm (read only)

Table 3 Register Address Specification
6.1.3. Examples
(D. Read the water level value of the instrument in mm
Data sent by the host: 01 03 00 03 00 01 CRC16/01 03 00 03 00 02 CRC16
Response of the instrument: 01 03 02 XX XX CRC16/01 03 04 XX XX XX XX CRC16

(2. Change the instrument’s parameter to turn the measuring range into 10m (1000mm)
Date sent by the host: 01 06 00 11 03 e8 xx xx
Response of the instrument: 01 06 00 11 03 e8 xx xx, this indicates that the change is successful;
When the return value is different, it means that the change is unsuccessful or the pre-set data

exceeds the limit.

6.1.4. Examples of communication protocol
Command sent by the host when water level and distance are read under different station number

addresses:

http://www.v-river.com, Tel.: +86 — 415 — 6199871, E-mail: davidsong@v-river.com 10
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Station Function Code starting Read Points Check Code Meaning

No. Address

01 03 0000 0002 c40b Read the distance in cm
01 03 0001 0002 95¢cb Read the distance in mm
01 03 0002 0002 65ch Read water level value in cm
01 03 0003 0002 340b Read water level value in mm
02 03 0000 0002 C438 Read the distance in cm
02 03 0001 0002 95f8 Read the distance in mm
02 03 0002 0002 65f8 Read water level value in cm
02 03 0003 0002 3438 Read water level value in mm
03 03 0000 0002 c5e9 Read the distance in cm
03 03 0001 0002 9429 Read the distance in mm
03 03 0002 0002 6429 Read water level value in cm
03 03 0003 0002 35e9 Read water level value in mm
04 03 0000 0002 c45e Read the distance in cm
04 03 0001 0002 959¢ Read the distance in mm
04 03 0002 0002 659¢ Read water level value in cm
04 03 0003 0002 345e Read water level value in mm

Table 4. Communication Protocol Examples
6.2. The PC Setting Software
The parameters of radar flowmeter can be configured, adjusted, and diagnosed by the PC software
6.2.1. Log in on the PC software
After installing the PC software, enter the user name and password, you can log in the PC software.
6.2.2. The interface of the PC software
After the communication is successfully connected, the parameter setting page is displayed. The
interface has toolbar, parameter setting, status indicator, measurement curve, echo data and other
information. The information in the status bar is updated in real time. Other information needs to be
manually read, or be manually saved after change, A dialog box is displayed after the parameters
are successfully read or saved. The interface is shown as the figure below:

£ Virtue River Technology - o x
ata Handle Serial Setting User Manage Language Setting Help _Exit n

HDSE O

Virtue River Technology

(Plase choice "Basic settings sub menu)

A. Toolbar: Save/read data, change software settings;
B. Parameter setting bar: Query/change instrument parameters;

141 arameter Settigs1 C. Status bar: Oberserve communication and water level status;
% Parameter Settings2 D. Curve information bar: Instrument curve information

[ Parameter Setiings3 B

@ Fabse Echo.

[l Advance Settings2

R other settngs
[B Device Info

W System Reset
1) xperts settngs

Echo Curve  Echo Data

=t @) Online Index  Distancelm(dl] Je——— Startpunt EndPoint wicthim] Effectve acho%]
Jevice address 1
0 3573 116.000 3422 2705 0.283 100
oty Height 3574 =

atertevel 41426 n
bl 0000

TN 3574wk

C

Setting Software Interface
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6.2.3. Parameter configuration
€ The following interface shows the installation parameters. Set parameters based on the onsite

installation. The interface is shown as follows:

2 Virtue River Technology - o x
Data Handle Serial Setiing User Manage Language Setting Help _Exit
BREISE O
Virtue River Technology e
= &} Parameter Settings
Range 45,000 m
Nearblank 0.000 m

€ The interface below shows parameter setting 1 and echo curve. The interface is shown as

follows:

' }. mu R-ivar Technology

Echo Curve  Echo Data

Period Read

Read From File

Parameters for Installation

Device Address 1 120 AMP' lfl!l.llllll qB, ,L,J{E-Id,m,,f,,,,
: i V3574

L 3574 n AT
e 41426 ® : :
Total Fow 0000 8a oo
uT 3574 mos b T

20 - s

L 2 4 [ 8 10 12 14 16 18 20 2 u % F-:] 0 2 u 3% 38 40 42 4

m
[ | Beneres [ Orces [
urve

Data Handle Serial Setting User Manage Language Setting Help Exit

BRiE$E O

Virtue River Technology

(=1 &} Parameter Settings

&2 Instal Parameter
= ameter Settings 1}
T Parameter Settings2
R Parameter Settings3
@) Faise Echo
[P Advance Settings2

[ Other settings

[ pevice 1nfo

G System Reset

) Experts setings

Device Status. o Online

Parameter

B Water Level Quickly LE L — v

Echo Curve Echo Data

Device Address 1 ...,f.AMP:.IJS.[l.ll[l.d..ﬂ..J,.J{ﬁI!.m.,j._ |
: : i Vasram |

Eansl 3574 n B

Water Level 41.426 m

e 0000

Current Flow 3.5?‘ m3fs

8 s [

Parameter Setting 1
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6.2.4. False echo storage function

Read the echo curve of the instrument and establish the false echo storage, the interface is shown

as follows:

' ;l \flm.;e ﬁivﬁchnolngy

Data Handle Serial Setting User Manage Language Setting Help

BruOseQ®

Exit

Virtue River Technology

5 4} Parameter Settings
{E) Install Parameter
(] Parameter Settings1
T, Parameter Settings2
[P Parameter Settings3
[ Foise Echo
[E) Advance Settings2

Faise echo lst:

Begin[m]

Start-End Position 0 6.000

Factory Echo Study

Endm]
10,000

Delete al

Delete the scope

[ Other Settings
B pevice nfo
A System Reset
I Experts settings.

Echo Curve Echo Data

Pesiod Read

et e

Device Status ‘ Online

) - A T AP, l:u.unn.an..é.;@sza.m......
Emoty Heght 3574 » e
Waler Level 41426 » ®
Total Flow 0.000 us 2w
Curren Faw 3574 i = : . . ‘ i : ‘ . i ; b

no 2 4 6 8 10 12 14 16 18 20 2 24 % 28 30 2 M 3% 38 40 42 44

"
Enveloped
Geoone [ (BRI | Oraecce [

False Echo Storage

6.2.5. Expert setup

More specialized functions are included in the Expert Settings Interface for being used by the
trained personnel. There are mainly the functions, which respectively are original accumulation,
first level filtering, second level filtering, echo index, no-extreme value suppression, narrow wave

filter, window setting, sampling and so on. The interface is shown as follows:

Zl V_lrtu_e R_iver Technology

- o X
Data Handle _Serial Setting User Manage _Language Setting _Help _Exit
BrRISsE O
Virtue River Technology
) & Parameter Settings Medum Type Ligud Current Output 4-20mA > Samphng. 2
3 Install Parameter Mapping Curve: Storage Tank ~ 4mA Offset 0.005 ma Acoumiste: 0
[ Parameter Settings1 Echo Lodk off 20mA Offset 0.012 mA Siiarity 800
T, Parameter Settings2 i - Current Simuite Edho B &
[P Parameter Settings3
@ False Echo
(52 Advarce Settings2 Scale 0 * Moise Strength @& Level 1Fiter on v
IR other Settings NS Vit B Moise Area ] d Level 2Fiter on
B pevisetofo NS Strength o ® Fteroran 0 % ostson Detect pask -
sy Marrow EchoFiter 3 L, - 0.800 -~
Echo Curve Echo Data
Load
Deviee status i
©Q oniine Index  Distance(m(d)] Arvpitude[cB] Start Point End Point Vi) Effectve echo{%]
Device Address: 1
0 3573 116.000 3422 3705 0.283 100
Erpty Height 3.574
Water Level 41.426
Totai Fow 0000 m
e 3574 35
Expert Setting
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7. Structure and Dimensions (unit: mm)

VRPWRDS81HA VRPWRD81HC

i

A% 2

o
109
184
[
©

BOGHz Radar Water Level Transmitter

Model: VRPWRDB1HA Serial: XXXX Range: 35m
Power: 30V DC Output: RS485 Protection:|PE8

Dandong Virtue River Technology Co., Lid F

- @100 _ e 7

M66%2

VRPWRD81H Housing Dimensions (material: plastic)

122 99
@94 |

—
vI
E@ i U BEAL o

[=e]
o
—
H f :i'.::l’l-j.‘ AR
o~ 11
N ==
@54
@60
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VRPWRD81H Outline Dimensions

141

240

Thread G3 1/2"A

8. Linearity and Beam Angle

0.2m (dead area)

Beam Angle | Accuracy
VRPWRD81HA
8° =+ 2mm
________ 15m
Beam Angle | Accuracy
VRPWRDS81HA
8° =+ 2mm
om 45m
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Beam Angle | Accuracy
| VRPWRD81HC 3
6 + 2mm
RITTTRE
2um —
:il:::: 0Olm 45n
10.01m (dead area)
Beam Angle | Accuracy
VRPWRD81HC N
= 6 =+ 2mm
5 ” II'
Jmm
2mm —
:S)E: 0lm 85m
A 0.01m (dead area)
Beam Angle Accuracy
VRPWRD8&1H =
3 + 3mm
_____________ 85m
Beam Angle Accuracy
VRPWRD81H =
3 + 3mm
------------- 120m
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9. Transportation and Storage
The transportation and storage conditions of this series of radar water level transmitters should
meet the following regulations in addition to the regulations of the standard JB/T9329:

(D. During transportation, these water level gauges should be transported strictly according to
the characteristics of the products and the requirements of their manual.

(2. The water level meter should be stored in the dry and ventilated room with the ambient
temperature of (-20 ~ +60)°C and the relative humidity of no more than 80%. Please keep the
instrument away from any corrosive substance. Those instruments that have been stored for a long
time should be tested before sold or used.
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RATRT EFEWEH

SHARE WIN-WIN WITH VIRTUE

AEEENHEARLA

Dandong Virtue River Technology Co., Ltd
http://www.v-river.com/en
LT A PHRTTILIT R XL 132 5 KL B # 1801 =
R.M.1801, Building B, Solar Century Plaza, No. 132, Binjiang Road (M.S.),
Riverside Development Zone, Dandong City, 118002, Liaoning Province, P. R. China

Tel.:+86-415-6199 871, Fax:+86-415-3118 579, davidsong@v-river.com
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