EC sensor Water Quality Analysis Instructions

1. Technical data

M12 connector signal line signal line

Measuring range 0...2000pS/cm

Constant K=1.0 -2
Accuracy +2%FS

Resolution TuS/cm

Temp. measure range 0.0...60.0°C 4

Temp. compensation Automatic/Manual

Output signal RS485;4...20mA £
Power supply DC9-30V(Recommend 12V) . :
Pressure range 0...4bar s §

Shell material PPS,ABS F

Pipe thread M39*1.5,3/4

Cable length 5m or customized

Protection grade Ip68 | \

2. Before use

2.1 Please read this instruction carefully before use.
2.2 The EC sensor needs to be dried before storage, do not store the sensor in distilled or deionized water.
2.3 In the measurement process, if there is dirt, adhesive or encrust on the sensor, the measured value will be

inaccurate or fluctuate, it should be cleaned and calibrated in time.

3. Sensor wiring

3.1 Please follow the instructions carefully, the wrong wiring will damage the product completely.

3.2 Please carefully check all the wiring in the system and confirm that the wiring is complete right before
switch on the power.

3.3 Note: RS485A line and RS485B line are strictly forbidden to contact with the power supply line, otherwise

the communication of the sensor will be permanently damaged.

6.Green SHIELD .
t E 1.Brown DC9..30V (recommend DC12V) White: RS485A
3Blue  DCOV(-)

5.Gray  4..20mA(1+) ff%mA(H)
= 2.White RS485A
4Black  RS485B Brown: Blue:
DC9...30V beov(l-)
(recommend DC12V)
Black:
RS485B

Sensor outlet M12 connector




4. Sensor calibration

4.1 The sensor has been calibrated before shipment.

4.2 In order to ensure the measurement accuracy of the conductivity sensor, the conductivity constant is
re-calibrated before use. In the next measurements, the conductivity constant should be calibrated regularly.
If the error is large, the sensor should be replaced in time.

4.3 Users are recommended to calibrate the sensor every 1 to 2 months.

5. Sensor installation

5.1 Conductivity sensor is recommended to be installed in the flow cell for more stable and accurate measurement.
5.2 If installing sensor in the pipe, the right angle should be 15°~165°.

5.3 Installation method:
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Pay attention to the immersion installation:

1. In this installation, there will be dirt on the sensor frequently, it needs to be cleaned regularly.
2. Measuring value is not stable.

3. Different insertion depths will affect the measured value.

4. The position of the sensor must be above the sediment.




6. Sensor communication

6.0 Default communication instructions
Note: 1. Data starting at Ox represents hexadecimal;
2. The check code is 16CRC, the low byte is in the front and the high byte is in the back;

3. Floating point number occupy four bytes;

6.1 Communication description ( factory default ):

Factory default
baud rate 9600 (default)
data bit 8
stop bit 1
check bit no
address 1 ( default)

6.2 Host computer transmission format:

Data type Description Remarks
16 bit int The high and low bytes of the . i .
Integer it integer word component are not reversed Example: 0x 0032 to decimal number is 50
) : The high-low word of the double-byte Example: 72 37 41 DB transfer floating point number.
FI X . ple: g pol u )
e ™| (SDAB) | componentis reversed, but the high-low byte|  CDAB change order is ABCD, ie 41 DB 72 37 transfer floating point is 27.4
of the word is not reversed.

6.3 Function code description

6.3.1 This product supports 03,06,16 and other common function codes

6.3.2 The output register uses 16 function codes when writing double word data or writing multiple data in batches

03 Read single or multiple registers
06 Write single register
16 Write multiple registers

6.4 Read floating point number

6.4.1 Host computer transmission format:

Register start address Qty of registers CRC16
ID address |Function cod

High byte | Low byte | High byte | Low byte Low byte High byte
Read conienmyvaiue|  0X01 | 0X03 | 0X00 | 0X00 | 0X00 | 0X02 0X C4 0X 0B
Read reitcvalue | 0X 01 0X 03 0X 00 0X02 | 0X00 0X 02 0X 65 0X CB
Read tonparaie value|  0X 01 0X 03 0X 00 0X04 | 0X00 0X 02 0X 85 0X CA
Reaampe ! e 0X 01 0X 03 0X 00 0X06 | 0X00 0X 02 0X 24 0X 0A
Read ety value 0X 01 0X 03 0X 00 0X 08 | 0X00 0X 02 0X 45 0X C9




6.4.2 Slave computer response format:

Data content CRC16
ID address | Function code | Qty of bytes

C D A B Low byte High byte

Conducty vaive return|  0X 01 0X 03 0X 04 0X89 | OX C7 | OX3E | 0X95 | OXB1 0X 9D
Resistivivelereum | 0X 01 0X 03 0X04 | 0X35 | OX1D | 0X45 | OX 7B 0X 17 0X 4A
Temperaranaie reum|  0X 01 0X 03 0X04 | OXBD | OXEO | OX41 | 0X8C | OXEE 0X 5C
DS APl 2 0X 01 0X 03 0X04 | 0X08 | OX8C | OX43 | 0X12 | 0X88 0X 85
Salniy vane ceturn 0X 01 0X 03 0X04 | 0X08 | OX8C | 0X43 | 0X12 0X 88 0X 85

Note: BD EO 41 8C transfer to floating point number, CDAB change order is ABCD, ie 41 8C BD EO transfer to floating point is 17.59.

6.5 Write floating point number

6.5.1 Host computer transmission format:

Register . Write register data in
ID | Function start address Qty of registers Qty of hexadecimal floating point number CRC16
address | code bytes
High byte| Low byte|High byte| Low byte C D A B Low byte |High byte
E le 1
Wite conductivity constant| 0X 01 [ 0x 10 | 0x 00 | Ox OA | 0x 00 | Ox 02 | Ox 04 | 0x 00 | Ox 00 | Ox 3F | 0x 80 | Ox 63 | Ox 80
6.5.2 Slave computer response format:
Register start address Qty of registers CRC16

ID address | Function code

High byte Low byte High byte Low byte Low byte High byte

E le 1
Conductme | o] 0X 01 0x 10 0x 00 0x 0A 0x 00 0x 02 0x 61 0x CA

Note: The conductivity constant is changed to 1.00, transfer to hexadecimal is 0x 3F 80 00 00, written in the Ox OA register.

6.6 Write integer

6.6.1 Host computer transmission format:

Register start address Write register data in hexadecimal integer CRC16
ID address | Function code
High byte Low byte A B Low byte High byte
Example 1
Write device addressy ~ 0X 01 0x 06 0x 00 0x 14 0x 00 0x 02 0x 48 Ox OF
6.6.2 Slave computer response format:
Register start address Write register data in hexadecimal integer CRC16
ID address | Function code
High byte Low byte A B Low byte High byte
Example 1
Device address return| ~ 0X 01 0x 06 0x 00 0x 14 0x 00 0x 02 0x 48 Ox OF

Note: change the local computer address 1 to address 2 and write the hexadecimal number 0x 00 02 into register Ox 00 14.




6.7 Calibration instructions: (take the sensor device address 1 as an example)

Start calibration

The first step:

Change the sensor constant to 1;

Write data 1 to register 0x0A (1 is a floating point number, converted to hexadecimal number is 3F 80 00 00,
the order is ABCD, converted to CDAB, ie 00 00 3F 80);

Send command: 01 10 00 OA 00 02 04 00 00 3F 80 63 80;

Return data: 01 10 00 0OA 00 02 61 CA.

The second step:

Clean and dry the sensor, put it in the standard solution;

Send command: 01 03 00 00 00 02 C4 0B (read measurement value);

For example: Return data: 01 03 04 99 9A 3F B9 24 C2;

99 9A 3F B9 is the measured value, the order is CDAB, converted to ABCD, ie 3F B9 99 9A, the floating point
number is 1.45, then the current measured value is 1.45mS/cm;

After reading the measured value to be stabilized, calculate the conductivity constant;

conductivity constant = standard solution value / current measured value;

For example: put the sensor into 1.413mS/cm standard solution and read the current measurement value of the
sensor is 1.450mS/cm, then the constant=1.413/1.450=0.97448;

Write data 0.97448 to the 0xOA register (0.97448 is a floating point number, converted to a hexadecimal number
is 3F 79 77 85, the order is ABCD, converted to CDAB, ie 77 85 3F 79);

Send command: 01 10 00 OA 00 02 04 77 85 3F 79 A9 9F;

Return data: 01 10 00 OA 00 02 61 CA;

End of calibration

6.8 Order description for floating point number hexadecimal

Change the floating point number in hexadecimal order;

The 0x32 register writes data 0, and the floating point order is 1234 (ie ABCD);

The 0x32 register writes data 1, and the floating point order is 3412 (CDAB);

For example: change the sensor floating point order to 1234, the command is : 01 06 00 32 00 00 28 05;

Note: When the floating point number is changed to 3412 in hexadecimal order, the read and write is also 3412;
Change the sensor floating point order to 3412, the command is : 01 06 00 32 00 01 E9 C5;

Note: When the floating point number is changed to 1234 in hexadecimal order, the read and write is also 1234.




6.9 Address description

Name a dlzi;:teass Data type |Length| Read/write Description
Conductivity value 0X 0000 | Floating point 2 read E‘hl’? ggggzltougg icsorr]{]vse/rctr(;nd
to uS/cm, multiply by 1000
Resistivity value 0X 0002 | Floating point 2 read Q-cm
Temperature 0X 00 04 | Floating point 2 read °C
TDS 0X 0006 | Floating point 2 read ppm or mg/L
Salinity 0X 00 08 | Floating point 2 read ppm ormg/L
Conductivity constant 0X 00 0OA | Floating point 2 read/write
Compensation coefficient 0X 00 0C | Floating point 2 read/write
Manual compensation temperature | 0X 00 OE | Floating point 2 read/write
Temperature offset 0X 0010 | Floating point 2 read/write
Baud rate 0X 0012 | Floating point 2 read
Slave address 0X 00 14 | Floating point 2 read
Filtered seconds 0X 0016 | Floating point 2 read
Sensor sensitivity 0X 0018 | Floating point 2 read
Compensation mode 0X 00 1A | Floating point 2 read
Model. Compensation type 0X 00 1C | Floating point 2 read gg:?:ZTTg%OK'
4-20mA high point value 0X 0020 | Floating point 2 read
Modify baud rate 0X 0012 Integer 1 write ggggéiggbgo?g%ogozoo
Modify slave address 0X 0014 Integer 1 write 1-254
Modify filter seconds 0X 0016 Integer 1 write Second value
Modify compensation mode 0X 00 1A Integer 1 write 0: automatic, 1: manual
Adjust float order 0X 0032 Integer 1 write 0 : positive, 1: negative
Modify temperature compensation type| 0X 00 33 Integer 1 write 0: PT1000, 1: NTC10K
Restore default 0X 00 64 Integer 1 write 1
Restore baud rate and address 0X 27 OF Integer 1 write 1
Modify 4-20mA high point value 0X 0012 | Floating point 2 write

Note: When reading register data, do not continuously read more than 20 registers, the address register that does not list

prohibits read and write data.




6.10 Common instruction examples

Function Send command Return command Remarks
1 Read conductivity value 010300000002C40B 01030489C73E95B19D et ol 0208
2 Read resistivity value 01030002000265CB 010304351D457B174A o L 4016.3.
3 Read temperature 01030004000285CA 010304BDE0418CEE5C to foatng pomt 17.59
4 Read TDS 010300060002240A 010304088C43128885 o 1608
5 Read saliniy 01030008000245C9 010304088C43128885 floating pont 14605
6 |wrte conductiity constant| 0110000A000204CCCD3F8CCD2A 0110000A000261CA {0 foatng paint 1.100
7 |wite compensation costicien] 0110000C000204D70A3CA3BB35 0110000C000281CB to Toating point 0.02
8 |eomperitomanial 10110000E000204000041A04208 0110000E00022008 f Toating point 200
9 Write temperature offset | 0110001000020400003F80E2F3 011000100002400D oo oo’
10 Read baud rate 010300120002640E 01030400004616499D e 3600
11 Read slave address 010300140002840F 01030400003F80EA63 Convert 37800000
12 |Read Compensation mode 0103001A0002E5CC 01030400003F80EA63 floating point 11 automatic
13 |Resd model. Compensaton ype 0103001C000205CD 010304666642483432 it
14 |Rosd 4-20marigh poitvaive 010300200002C5C1 0103044000459CDDOA {0 Toating point 5000
15 Wite baud rate 0106001209602FB7 0106001209602FB7 Modified to 2400
16 Wte slave address 010600140002480F 010600140002480F Modified to 2
17 | wite compensation mode 0106001A0000A80D 0106001A0000A80D Modified to automati
18 | write adjust fat order 010600320001E9C5 010600320001E9C5 Modified to CDA (fe 3412)
19 Write restore default 01060064000109D5 01060064000109D5 Wt 1 to confirm
20 riativavidove 0106270F000172BD 0106270F000172BD Wite 1 to confirm
21 | Wiemodty420ma | 011000120002040000412042F2 011000120002E1CD Modified to 10




7. Maintenance and storage

7.1 The organic dirt on the sensor can be cleaned with warm water containing detergent or alcohol. After cleaning
the sensor, it should be dried by soft tissue.

7.2 When the sensor is stored, it shall be dried and stored.

7.3 Cable connector must be kept clean and free from moisture or water.

7.4 Electrochemical sensors will naturally age and fail after long-term storage, it is recommended to use it as soon
as possible after purchasing.

7.5 Maintenance rate:

Maintenance task Recommended maintenance rate
Clean sensor Clean every 30 days
Check if the sensor is damaged Check every 30 days

8. Troubleshooting

8.1 The failure rate of the sensor is low, when the measurement is inaccurate, mainly because the conductivity
sensor has changed, so it is necessary to check whether the conductivity sensor is in good condition.

8.2 If the value of the sensor is too large, too small or no change, please check whether the sensor is in good
connection.

8.3 Modbus troubleshooting:

Problem Possible reason Solution

The baud rate, or stop bit does not match the ~ : Verify that the settings match the Modbus master device :
' Modbus master settings - settings, and verify that the Modbus master device parity :
: checkissettoNone |

Rs232 or RS485 cable is faulty Replace/repalr cables

Modbus no response : o Check the termination or offset Settlngs for aII network
- No network offsets and terminations, or network : devices. Only the endpoints of the network should be
- offsets and terminations are not suitable.  turned on and terminated, and there should be only a

pomt on the network to provide an offset. K
EThe sIave address is |ncorrect or the sIave address Verify that all addresses are unique and are between 1 and :
+is the same as the address of another bus device : 247 B SUUURRSUTRRTRSTOI:
Register not supported Ver|fy that the reglster is supported

Verlfy that the requested register data type matches the
: © Modbus master device request; for example, you cannot
: access a floating point data using 2-byte integer data.
When a floating point data ( 2 registers / 4 bytes ) is
' requested, two registers must be requested at the same

- Modbus abnormal response Incorrect data type

9. Warranty

The sensor has a one year warranty period. As long as the damage is caused by improper use of non-human within
the warranty period, please prepaid freight, pack the sensor and ship it back, we will repair it for you free of charge.

We will analyze the reasons for the damage of the sensor, if the damage exceeds the warranty conditions, we need
to charge the repair fee.
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