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TBB-1L ZURKFH S ESHME RS

(TBB-1L Solar Net Radiation Sensor)
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(Product Overview)
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The TBB-1L net radiation sensor is used to measure the net difference between the full band radiation
projected downwards from the sky and upwards from the Earth’ s surface. The measurement range is short
wave radiation ranging from 0.3 to 3 u m. Applied to the calculation of soil moisture evaporation and
transpiration, as well as the study of building mechanisms related to heat balance

The TBB-1L net radiation sensor is widely used in agricultural meteorology, calculation of soil
moisture evapotranspiration, crop disaster prevention, and research on building mechanisms related to

thermal balance.
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(Product Features)
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1. By integrating high—sensitivity thermoelectric stack technology, ensure long—term accurate monitoring
of solar net radiation.

2. The whole machine has a sturdy structure and can maintain stability in harsh environments such as
high and low temperatures, salt spray, etc. for a long time, and the measurement is not affected by the
environment.

3. Adopting an integrated compact design, the installation steps are extremely simplified. Ready to use,

easily adaptable and integrated into diverse on—-site environments
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4. The sensor integrates a high-precision temperature compensation unit internally,

effectively

eliminating the interference of environmental temperature changes on measurement data.

5. It can independently complete single point measurements and easily connect to multiple instrument

observation networks to expand system functions
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(Application Scenarios)
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1. Solar and wind power generation.

Weather and climate research.

Solar energy building field.

0. BoARTER:

(Technical Specifications)

Solar water heaters and solar energy projects.

Ecological research in agriculture and forestry.

Research on radiation energy balance in environmental science

i yE #l Spectral Range 0.3~3pm CGHIEHES (Shortwave Radiation)
55 Signal Range ~2000~+2000W/m’
i {55 Output Signal RS485

R # JH Sensitivity T~14uV/Wem®

i ;B ] Response Time <10s(99%)

N FH Internal Resistance 2130Q

AR E E Annual Stability <+2%
TAEEE R Operating Environment Temperature | —40°C~+70°C
TAESEGUEE Operating Environment Humidity 0~ 100%RH

5 & Weight 1. 4kg

FE G #L Product List FHRGHML RS — 6
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R4 —R 3K
One net radiation sensor

A 3-meter cable

. EmRAE:

(Product Dimension Drawing)
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5 ZEAE:
(Installation Drawing)
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Net Radiometer
Mounting Plate
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L. RV
( Installation Instructions)
1 i A m6 WRAR AR IR A R AR AR S R R A AR Bl GER TR .
2. AL U SRR A AP R AR e AR B R b, R E S, SRR
3. R SUE RS R S BB RIE RS
1. Assemble the main body of the net radiometer with the mounting plate using a pipe clamp and M6 bolt
set (pay attention to the installation direction).
2. Install the device on the mounting arm via the U-bolt set and mounting plate. After adjusting the position,
tighten the bolts

3.Wiring Definition: Connect the radiometer cable to the data acquisition system.

RS485 Hi #2246 75 2\
RS485 Output Wiring Mode
CERE PN af FL Y Y +
Power Input + Red Power Input +
LR PN B RS S -t
Power Input - Black Power Output — or Ground
RS485-A 15 5% th g
RS485-A
RS485—-A signal output Yellow
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J\s BB

Fk: Issue

Me .. Response
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RS485-B 155 fi ot
RS485-B
RS485-B signal output Green
(Communication Protocol)
8.1. 0x03 ThAERD (¥R L KECE RSO
Function code 0x03 (Read data and configuration message)
(1) SR AECE ChrifE MODBUS)
Read data and configuration (Standard MODBUS)
4 TR Name 77 Byte HIE Data
OxXX: {5 S 45 B i i
AL s HbE Sensor address 1
Net radiation sensor address
IhEERS Function code 1 0x03: ThHEEHY Function code
AT AL v 0xXX: Hbdik =y
1
High byte of register address High byte of address
DT AR 0xXX: HuHEAK 7y
1
Low byte of register address Low byte of address
- - 0x00: FRKERHT T ()
B B
1 High byte of reading length
High byte of register length
(fixed)
LA A7 AR K AR , 0x02: BEHUK BEARFT ([ E)
Low byte of register length Low byte of reading length (fixed)
CRC #5841 CRC checksum 2 CRC B3 CRC Check
A ¥ Name 73 Byte FIE Data
OxXX: {5 S 45 IR d i ik
1L )& E i bE Sensor address 1
Net radiation sensor address
IhEERY Function code 1 0x03: IhREHS Function code
BRI 74 , OxXX: < B 4L
Number of data length bytes Number of data length bytes
s X — A dsm , 0xXX: ZFfrdsm T
Data area ——— high byte of register High byte of register
Bl X —— A AT 1 0xXX: FFfFaRfTT
_6-
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Data area —— low byte of register Low byte of register

CRC 56 A1 CRC checksum 2 CRC B3 CRC Check

8.2+ 0x10 ThRERS (EAEREIIRE

Function code 0x10 (Write Configuration Function)
[1] %E S5 EAHUERMEE:  (BRyE MODBUS)

Setting the communication address with the host computer: (Standard MODBUS)

42 B Name =75 Byte #4E Data

OxXX: {9+E I A% B s Ho bt

ALK ZR: M HE Sensor address 1
Net radiation sensor address
0x10: DjRets ([ & 0x10)
IBERY Function code 1
Function code (fixed 0x10)
AT A bk v 1 0x05: W& A 748 =710
High byte of register address Set high byte of register
AT AR BE AR Y 1 0x01: WEFFIETT
Low byte of register address Set low byte of register
o 0x00: &F 17 i Kl i i 7 11
AT A T
1 High byte of the number of
High byte of the number of registers
registers
S fec o1 0x01: FF A7 FEARTY
A AR AR T
1 Low byte of the number of
Low byte of the number of registers
registers

0x02: F 7K

e 71K JE Number of data bytes 1
Number of data bytes
Bl X -2 A7 S ol OxXX: ¥ il ik
Data area ——— high byte of register 1 Device communication address
data
s X —— A A A B AR 0x00: AP A& B R 719
Data area ——— low byte of register 1 Low byte of register data
data
CRC 158 #1 CRC checksum 2 CRC #:5; CRC Check

C1-17 Hedlami-pids: ML > LAl

Data Frame — Response: Net Radiation Sensor —> Host Computer
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A ¥ Name 7 Byte HAE Data

OxXX: {44 S A Sk i Hh ik
fE A il Sensor address 1

Net radiation sensor address
DjHehs Function code 1 0x10: ZhfelS Function code
WEIF ST 0x00: ¥ & 7517 a7 11
Set high byte of register : Set high byte of register
BEE A AF a7 0x05: ¥ B A A7 AR 717
Set low byte of register : Set low byte of register
TR R 0x00: 719K S iy 719
High byte of byte length : High byte of byte length
TR AR 0x01: FHTKEEARTTY
Low byte of byte length : Low byte of byte length
CRC K258 #1 CRC checksum 2 CRC #:56; CRC Check

[2] &S EAAUE R RS (haifE MODBUS)

Set the communication baud rate with the host computer: (Standard MODBUS)

4 FR Name =75 Byte #4E Data
OxXX: (4RI AR RS HHE
(LR EEHHE Sensor address 1
Net radiation sensor address
0x10: ZhAeS ([l sz 0x10)
IhEeld Function code 1
Function code (fixed 0x10)
AFAT A b v , 0x05: & A7 A7 719
High byte of register address Set high byte of register
O AL 71 1 0x03: BLE % (7RG
Low byte of register address Set low byte of register
AR E S T 0x00: FFfFandiEmTy
High byte of the number of 1 High byte of the number of
registers registers
AR E AR 0x01: FFfFanB BT
Low byte of the number of 1 Low byte of the number of
registers registers
. 0x02: e 71 K%
AE 7T KJE Number of data bytes 1
Number of data bytes
W X %5 17 B 5 1 0xXX: SR
Data area —— high byte of Communication baud rate
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register data

[P ] Description

0x01: 4800
0x02: 9600
0x03: 19200
0x04: 38400
0x05: 57600

0x06: 115200

K X A A BB

0x00: % 7S B R 5

Data area —— low byte of register 1 Low byte of register data
data
CRC BZE& A CRC checksum 2 CRC 125 CRC Check

[2-1] Hami-pis: iEa s —> Al

Data Frame — Response: Net Radiation

Sensor —> Host Computer

4 FR Name =75 Byte % Date
OxXX: {94 i A4 Ik Hh ik
(LR EEHIE Sensor address 1
Net radiation sensor address
IhEERY Function code 1 0x10: IhEEHY Function code
BEE A A A 71T 0x05: ¥ B A7 A7 a i 711
Set high byte of register : Set high byte of register
BOE AR T 0x03: W& FAFasfRTF 1T
Set low byte of register ! Set low byte of register
TR 0x00: F-HF S iy 19
High byte of byte length ! High byte of byte length
TR T 0x01: PR EEARTY
Low byte of byte length : Low byte of byte length
CRC 51 CRC checksum 2 CRC #%: CRC Check
8.3, ML
Communication Point Table
Koy ik AT PR e 3 Hym R i 4 Y
Data address Register name Characteristic | Data type Output range
0x0000 AR AHE R Li3]7 ~200072000
Net radiation value To/NEL
Lichen Automation -9-
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Integer No
decimals
0x0001 EEETIES R 57 07100%
Net radiation rate T/
Integer No
decimals
0x0002 15Z Temperature R A -40071200
A 1A
Integer
With 1
decimal
place
0x0011 SRS R 57 072000
Total radiation value T/
Integer No
decimals
0x0012 S AR SHE R 51 072000
Anti-radiation value T/
Integer No
decimals
0x0501 Modbus Hi}ik Address R/W 57 07255, (OxFF ) #ith
TN #b>  C(OxFFIt is the
Integer No broadcast address)
decimals
0x0503 W% Baud rate R/W B 176 (Frpi ek
To/NE 4800.9600. 19200+ 38400,
Integer No | 57600. 115200; ERiA
decimals Default2, fRF
Representative9600)
The ladder value
represents4800. 9600.
Lichen Automation -10-
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19200, 38400, 57600,
115200; Default2,

Representative9600)

i ZREMEH:
(Installation and Use)
2R RAE VA AT, BN DL BB AR AT RS 7T o SR KR S R R R A S IEXT AT, AR KA
B, O BHRREE, PR R R R AR AR R, RN o Rl [ e ] e AE e R B, DAY
W SR B A KR A A ) B BT I R
The meter should be installed in an open area with no obstacles above the sensing surface. Then,
align the cable plug of the radiation meter due north, adjust it to a horizontal position, fix it firmly,
connect the output cable of the radiation meter to the data collector, and it is ready for observation.
It is recommended to firmly fasten the cable to the mounting frame to reduce the risk of breakage or
intermittent interruptions on windy days
+. ERFH:
(Precautions)
L. I B MR FREE, B B R B
2. POH A PR EI B S, DLl BRI .
3. NE IR R, AR ER A EE K.
1. The glass cover should be kept clean and regularly wiped with a soft cloth or fur.
2. The glass cover must not be disassembled or loosened to avoid affecting measurement accuracy.

3.Desiccant should be replaced regularly to prevent water condensation inside the cover.
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