Lichen Automation

Ultrasonic Wind Speed and Direction

Sensor Manual
DC-21

Lichen Automation




Lichen Automation

DC-21 B I X X ) A s U B 45

DC-21 ultrasonic wind speed and direction sensor manual
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Product introduction
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The DC-21 ultrasonic anemometer is a full digital
signal detection device with high precision. Its internal
heating device can ensure the normal operation of the
instrument in severe winter. It can be applied in

meteorological monitoring stations, building control,

roads, tunnels, environmental monitoring stations, ports
and wharves, environmental monitoring vehicles, small airports, helipads, drilling

platforms, etc.

—. TAERHE:
Working Principle
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The measurement of wind speed and direction is achieved using the ultrasonic
time difference method. Since the propagation speed of sound in air superimposes
with the airflow velocity along the wind direction, if the ultrasonic wave propagates
in the same direction as the wind, its speed increases; conversely, if it propagates
against the wind direction, its speed decreases. Therefore, under fixed detection
conditions, the propagation speed of ultrasonic waves in air can correspond to a
function of wind speed. By calculation, precise wind speed and direction can be
obtained. As the propagation speed of sound waves in air is significantly affected
by temperature, the wind speed sensor detects two opposite directions on two channels,

thus the impact of temperature on sound wave speed can be negligible
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Working Principle
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1. Imported probes provide more stable data and do not require calibration.

2. Imported anti ultraviolet, anti—aging materials, non—metallic, more insulating,
salt fog resistant

3. Electronic compass, never lose direction, suitable for mobile monitoring.
4. Heating function melts ice and snow, fearless of severe cold and ice.

5. Exceeding the national standard IP68 waterproof rating, with built—-in waterproof
coating and no leakage points.
6. Special shielding material, anti—interference, suitable for various harsh
environments.

and ensure accurate and

7. Support remote system upgrades, error correction,

reliable data timing.
I VKb R
Application areas
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The product can be applied in fields such as meteorology, wind energy,
photovoltaics, new energy, oceanography, scientific research, transmission lines,

universities, environmental protection, agriculture, highways, etc.

T BRSH:

Technical parameters

b=l e 0~60 m/s
Measuring range
MERESE +2% (<20m/s), +2%+0.03Vm/s (>
e Certainty of 20 m/s)
Wind speed measurement
il 0. 1m/s
Resolution ratio
b=l E| 0~359° @Jifi, THKX
Measuring range ( A1l around, no blind
! spots)
Wind direction HE oM +2°
Accuracy
Resolution ratio
SLIRTNVISIE Modbus—RTU #pi%
Protocol (Protocol)
a7 3 RS485
Output mode
KHTIN#INEE | DC12V/0. 08A
SE T Turn off heating
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Average power function
consumption TERE AT e DC12V/0. A
Turn on the
heating function
A7 A# IR ~40~80°C
Storage
temperature
TARIREE -30~60°C
Operating
Temperature
TAERR <100%RH
Operating
Humidity
77 it RS B X B A% Height x diameter=196X150 (mm)
Product
dimensions
7 B <540g
Product weight
M5t ABS
material
DIETAE24t 1P68
Protection
level
P P Y T X ) A s — B
Product List 2885 —M 3K
One ultrasonic wind speed and direction sensor
A 3-meter cable
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Product dimensions
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EfE 150mm 5 196mm
(Diameter 150 mm, height 196mm)

L. ZBEEMRTE:

(Dimension drawing of installation structure)
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BEA% 150mm 2355 H A% 57-76mm

(The diameter is 150mm and the installation arc diameter is 57-76mm)

I\ ZBYH:
(Installation instructions)
1. B840 CEBiKM i) it 2%, uERAIG O, WSk 8 B A Jostnr
DAEHE SR ) DC-21 W4 M b, FRF7 S 4l Sk B MR B
2 IR T B B RIS I E KT, HARAbhs iR B by ) (OGB4
JebRic) s
3y B R B, I U Y RN O R [ 5 S 2R T
iRz ZEN, SHEREESENRENT HSFERETIEEMREE,
1. Pass the cable (with waterproof aviation plug) through the installation tube,
align the limit port, and gently push the plug into the DC-21 socket. Tighten
the aviation plug nut;
2+ When installing, it is necessary to ensure that the instrument is placed
horizontally and the north pointer is pointed to the true north direction (the
north pointer is on the instrument);
3+ Through the base connector, the base and the fixed bracket are fastened by
U-bolts.
Tip: When installing, use a compass to determine the appropriate sign and direction
to make the installation easier.
JER: Be careful
1. A HEEAMEEE PR, 20NIZREF 2 KEL EREERE;
2 FRUCHJE Bl — 2o o2 B R AR R 2 A BE
3y AL IR A i D3 T IR BUTC 2k i R SR 2 B 1) 550, 3 B J) ] S0 B T
RLEHT RS T AR 3R, I B AT DA 75 i RS XU ) A% S s b 72 AR5 o BT DA dF
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1. Do not install any radar scanning device in the same plane, at least 2 meters
away;

2. It is recommended to keep a safe distance from surrounding radio receiving
antennas;

3+ Do not install the sensor next to a high—-power radar or radio transmitter
to avoid turbulence from surrounding buildings such as trees, telephone poles, tall
buildings, etc., which can affect the accuracy of the ultrasonic wind speed and
direction sensor. It is best to install it on the prevailing wind side. HHFS &
HAAHPL &M : The World Meteorological Organization has the following
recommendations

1o RGHA 22 bt . 76T R I 1T 10 KA _E o JFREHBIX 52 SR PATE AR AT 4]
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3y AR ZARAENEAT BRI MAT L, BEECEMIAT I S b, AT EREE 2 SO s A 2 /D
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1. Wind speed meter installation standard: in open areas more than 10 meters
above the ground. Open areas are defined as the distance between the wind speed meter
and any obstacle is more than 10 times the height of the obstacle

2. If installed on a building, the anemometer should theoretically be installed
at 1.5 times the height of the building

3. If the boom is installed on a mast, the branch of the tower or mast, the length
of the boom or branch must be at least twice the minimum diameter or diagonal of

the tower. The boom must be installed on the side of prevailing wind.

i BT

(Wiring method)

FEIRAS LB — iy GX12-6 ik, ZeBixS ML P, A RHGE R e SCan B B
7N

One end of the sensor cable is GX12-6 plug. The corresponding wire sequence of
the cable is as follows, and the corresponding pin definition of its pin is shown

in the figure

1. +12V

2. A+

3. GND

4, B-

H: RGIFRUZ RS WA AT SRR

Note: the single end of the cable shielding

layer is reliably connected to the ground of

GX12-6 € K 25 ik Gx12-6 Black Waterproof aviation plug
R4 BREC: 3K (BRil) Cable: standard configuration: 2m (shielded)
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Hofth: mTARSINZRZ5 K (BEll)  Others: cable length can be increased (shielding)
+. R
(Communication protocol)
1. Yy g X

Definition of physical ports

RARAT——1bit, f5 b f——1bit, HHE A ——8bits, £¥ A7 ——EVENCfE A5 )/0DD (3¢
B8 /NO (TEAL S » s %——9600bps

Start bit ——1bit, stop bit ——1bit, data bit ——8bits, parity bit ——EVEN
(even parity) /0DD (odd parity)/NO (no parity), baud rate ——9600bps

2+ FaEmikg = (7 k)
Data frame format (hexadecimal)
@& LIRS
Ki%: 00 03 00 64 00 01 C4 04
[[%: 00 03 02 00 XX CRCH CRCL (XX: #EHXUAIBcAHihl CRCH: A6 fz CRCL: 4%
KARAL)
®Read the device address
Send: 00 03 00 64 00 01 C4 04
Reply: 00 03 02 00 XX CRCH CRCL (XX: read device address CRCH: check high bit
CRCL: check low bit)

& B R L
Ji%: ID1 06 00 64 00 ID2 CRCH CRCL (ID1: f&/&#sJEthik 1D2: f&KER1E S
ik CRCH: #2536 CRCL: ARIGALAL)
[F&: 1ID1 06 00 64 00 ID2 CRCH CRCL
@®Modify the device address
Send: ID1 06 00 64 00 ID2 CRCH CRCL (ID1: original address of sensor ID2:
modified address of sensor CRCH: high check CRCL: low check)
Reply: ID1 06 00 64 00 ID2 CRCH CRCL

& E B TR K
K&: ID 06 00 6C 00 XX CRCH CRCL (ID: f&&&[Audl XX: 00: GRS 01: &
FEG 02: fH#56: CRCH: A3z CRCL: AXERAIRAL)
4. ID 06 00 6C 00 XX CRCH CRCL
®Set the communication verification mode
Send: ID 06 00 6C 00 XX CRCH CRCL (ID: sensor original address XX: 00: no check
01: odd check 02: even check CRCH: check high CRCL: check low)
Reply: ID 06 00 6C 00 XX CRCH CRCL

@& V5 B R R T OB
&Ki%: 1D 06 00 65 00 XX CRCH CRCL (ID: f&/@&#s )bl XX: 00: 7F S BRGHE 02:
FIYRGE CRCH: &4 CRCL: ARLGRAL)
[[4: ID 06 00 65 00 XX CRCH CRCL

®Sct wind direction and wind speed reading mode:



Lichen Automation

Send: ID 06 00 65 00 XX CRCH CRCL (ID: sensor original address XX: 00: floating
type wind speed 02: shaped wind speed CRCH: high check CRCL: low check)
Reply:ID 06 00 65 00 XX CRCH CRCL

& LX) XU
il Hbhik oy 0x01 ————2 USSR md KUE AR 2
01 03 00 00 00 03 05 CB (A [AI+iF s M)
F4&: 01 03 06 00 Al C5 C1 3F C6 60 3E
il Hbhik ol 0x01 ————iz HURSE U8 0 XU A 2
01 03 00 00 00 02 C4 OB  CJRL[r]+4& A KD
[4&: 01 03 04 00 A1 00 10 AA 1D
@®Read the wind direction and speed
Example: Address 0x0l-—-read mode floating point wind speed mode
01 03 00 00 00 03 05 CB(Wind direction + floating point wind speed)
Reply:01 03 06 00 Al C5 C1 3F C6 60 3E
Example: Address 0x0l-—-read mode shaping wind speed mode
01 03 00 00 00 02 C4 OB(Wind direction + shaped wind speed)
Reply:01 03 04 00 Al 00 10 AA 1D

R BIEXE 10 385, S bR RN AE 3 BUEOE J5 i/ 10 1858
JRGHEEFE R 1,55 M/S
B 1. 6M/S
A\ 161° DC-21
Note: The wind speed of shaping is *10 operation, and the actual wind speed
should be /10 operation after reading the data;
Wind speed floating point: 1.55 M/S
Shaping wind speed: 1.6M/S
Wind direction: 161 DC-21
+—. EERFI:
(Matters needing attention)
1. A A A =] it e i 2 i ;
2+ WRELEVIWT 5 OB IEHER:, B 2040 DT i 2 A AR BT 4847, EMC (R B e 7%
PE) AT A PRI
3. ATEQI @M, R 2R TR T U AT
4. PRAE DC-21 FEISAT H I RF 2L H R (L R 5
5. UIZiaii sk, R4 se R ToiR e Uy AT iE
6. et it E o, FRA A R RIS BN, AR L S . B B
W LR Al R 5 R A I
T, BOESE: ARECASE: 2 K/ TohE oAt AEER]E ]/ B R .
1. Use the cables recommended by the company;
2+ If the cable is cut and not properly connected, or if the shielded cable is
not well maintained, EMC (electromagnetic compatibility) may be reduced;
3+ There is no need to create a grounding loop, and the wiring should be carried

out according to the installation instructions;
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4. Ensure continuous power supply for DC-21 during operation;

5. Do not connect the wire with power, and can be powered on only after checking
that there is no error;

6.Grounding: In order to avoid lightning strike, high voltage static electricity
radiation damage the instrument or injury, the instrument must be correctly grounded.
When grounding, the cable shielding line should be connected to the earth;

7. Cable selection: Standard cable: 2 meters / no shielding Other: length can

be customized / with shielding.



