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Statement

This manual is copyrighted by Zhengzhou Winsen Electronic Technology Co., Ltd.
(hereinafter referred to as "the Company"). Without written permission, no part of this
manual may be copied, translated, stored in a database or retrieval system, or disseminated by
any means, including electronic, photographic, and audio recording.

Thank you for using our products. To ensure you use our products effectively and
minimize malfunctions caused by improper use, please carefully read this instruction manual
before use and follow the recommended procedures. Our company will not be liable for any
losses incurred if you fail to use our products in accordance with this manual or if you
remove, disassemble, or replace internal components of the sensor without authorization.

The color, style, and size of the product you purchase are subject to the actual item.

Our company adheres to the philosophy of technological advancement and is
continuously committed to product improvement and technological innovation. Therefore,
we reserve the right to make any product improvements without prior notice. Please ensure
you are using the valid version of this manual. Furthermore, we encourage users to explore
optimized usage methods for this product based on their own experience.

Please keep this instruction manual safe so that you can refer to it and get help when you

need it in the future.

Zhengzhou Winsen Electronic Technology Co., Ltd.



ZRT510 Series Refrigerant Detection Module

Product Description

The ZRT510 module is an intelligent infrared refrigerant
detection module (hereinafter referred to as the module). It uses the
non-dispersive infrared (NDIR) principle to detect refrigerants,
exhibiting excellent selectivity and no oxygen dependence. This

module is a compact, high-performance module that tightly

integrates a mature infrared absorption gas detection sensor with

micro-machining and sophisticated circuit design. It is easy to use

and offers excellent performance.

Features

» High sensitivity, high resolution, and fast response time

» RS485 communication

» Temperature compensation, excellent linear output, superior stability, and long service life.

» It is resistant to moisture interference, non-toxic, and can directly replace the catalytic
combustion module.

Main applications

» HVAC » Industrial process and safety monitoring

Technical indicators

Table 1
Average current <60mA (@5V) / <30mA (@12V)
Peak current <200mA (@5V) / <100mA (@12V)
range 0-50% LFL
resolution 0.1% LFL
+2.5% LFL (@0%~25% LFL)
accuracy
+5% LFL (@25%~ 50 % LFL)
Interface model Sumitomo 6189-1046
Communication
RS485
methods
Data update <ls
preheating time <30s

Response time ® <15s ( R290)/<10s (R32, R454B)




NDIR Refrigerant Dection Module

alarm point

10% LFL

Working conditions

-40~85°C, 0-100%RH (non-condensing)

Storage conditions

-40~70°C, 0-100%RH (non-condensing)

External dimensions

75.3*57*21.5mm

weight

Approximately 32.5g

life

>15 years

Meets standards

UL 60335-2-40 : 2022 & IEC 60335-2-40 : 2022

(D  Tested according to UL 60335-2-40:2022 & IEC 60335-2-40:2022 standards

Model Description

ZRTS510 - XX - XX - XX

7-32V)

v

Power supply voltage (A: 5+0.25V B:

Communication method (4: RS485)

Test gas (R 290 or R 32 or R454B )

Module Main Model

Honesty is the foundation, keeping promises creates perfection, and serving society is the goal.
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Product Dimensions
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Figure 1 Product outline dimensions
Pin Definitions
Table 2 Pin Definitions
Pin name Pin Description
Pin 1 VCC
Pin 2 GND
Pin 3 RS485-B
Pin 4 RS485-A
Pin 5 Reserved

AN

Figure 2: Pin Definitions
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Communication Protocol

The ZRT510 series modules use RS485 communication. The communication protocol and data

format are as follows:

1. Communication settings

surface 3. Communication Settings

Physical layer RS485
Software Protocol
Modbus RTU
Types
Data byte order High byte first
CRC byte order Least byte first
Start bit: 1 bit
Data bits: 8 bits
Data Frame . .
Stop bits: 2 bits
No verification
baud rate 2400bps

Modbus address

0x01 (default)

0x03 (Read multiple holding

Supported function i
registers)

codes . . .
0x06 (Write to a single register)
0x01 (Illegal function)

Supported exception 0x02 (Illegal address)

codes 0x03 (Invalid data value)

0x04 (Server-side equipment failure)

2. Register definition

Table 4 Register Definition Table

Numbe
Access Register | r of Data :
name i describe
type address | register | types
S
) The protocol specification version,
Register . . . .
) ) [uint8, | where the high byte is the major
read specification | 0x0100 | 1 i ) )
) uint8] version number and the low byte is
version i )
the minor version number.
) ) Write 1 to the register and the sensor
Write Device reset | 0x0101 | 1 bool )
will reset.

Honesty is the foundation, keeping promises creates perfection, and serving society is the goal.



W% B R NDIR Refrigerant Dection Module
The device is in an operating mode
Operating where no measurements are available
read 0x0110 enum .
mode during startup.
0: Started; 1: Measuring.
This is a flag that activates when the
concentration exceeds the alarm
threshold. By default, the leak signal
remains active for 5 minutes after the
Leaking concentration falls below the leak
read ) 0x0111 bool ) _
signals signal threshold again.
0: No leak detected;
1: The leak was detected proactively
or within a certain period after the
leak was detected.
. Refer to the fault definition table in
read Error code 0x0112 uintl6
<3>.
The final measured gas concentration
Gas is expressed as %LFL multiplied by
read concentratio | 0x0113 intl6 10 (e.g., 251 represents 25.1%LFL).
n (L FL) Resolution: 0.1% LFL;
Range: 0-100% LFL.
The final measured temperature is
Sensor in ° C multiplied by 10 (e.g., 210
read module 0x0114 intl6 means 21.0 ° C).
temperature Resolution: 0.1°C;
Range: -45 - 130 °C..
The final humidity measurement is in
Sensor units of %RH multiplied by 10 (e.g.,
read module 0x0115 intl6 305 means 30.5%RH).
humidity Resolution: 0.1%RH;
Range: 0-100%RH.
Slave address of Modbus interface
Range: 1-247;
Reading/ | Device . Default value: 1
. 0x0120 uint8 . .
Writing address A soft reset or power-on is required
for the changes to this value to take
effect.
Leakage The gas concentration level that
read signal 0x0124 sintl6 triggers .the leak signal.
trigger Resolution: 0.1% LFL (e.g., 251
threshold means 25.1% LFL)

Honesty is the foundation, keeping promises creates perfection, and serving society is the goal.
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Lifespan
P The lifespan count value that triggers
Wwarnng the lifespan warning signal, in days
read signal 0x0126 uint16 p & signal e
. Resolution: 1 day;
trigger Range: 0-65535 days
threshold £e: >
Lifetime The lifespan count value that triggers
read al.arm signal 0x0127 intl6 the lifespan alarm signal, in days.
trigger Resolution: 1 day;
threshold Range: 0-65535 days.
Equi t tri
read qulp‘)rnen 0x0140 string] Device tagging information .
marking 12 ]
Firmware version.
Firmware ) Format:
read ) 0x014A uint8[2] . . )
version High byte: Major version;
Low byte: Minor version.
The type of gas configured in the
read Gas type 0x014C enum sensor module.
0: Default value
The lifespan of the equipment is
) measured in days.
Lifespan .
) Resolution: 1 day;
read counter 0x014E uint16
(days) Range: 0-65535 days.
4 The device stores timing data every
12 hours.
The equipment's lifespan is indicated
by adding hours to the numerical
value, which, together with the
integer part, forms the lifespan value.
Lifespan The unit is hours.
read counter 0x014F uintl6 | Resolution: 1 hour (e.g., 12
(hours) represents 12 hours; if the lifespan is
100 days, then the total lifespan is
100 days and 12 hours).
Range: 0-23 hours.
This value is updated every hour.

Honesty is the foundation, keeping promises creates perfection, and serving society is the goal.
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3. Fault Definition
Table 5 Fault Definition Table

Bits (0-15 from right to | Fault describe

left)
Errors that render measurement data

Bit0 Internal error unavailable, such as internal communication
errors.

The sensor detects temperatures, relative

Bitl Value exceeds limit | humidity, or gas concentrations that exceed
specified limits.

Bit2 - -

Bit3 - -

Bit4 - -

Bit5 Exceeding lifespan It has reached the end of its service life.
limit alarm

Bit6 Near-life-limit It has reached the service life warning
warning threshold.

4. Data sending and receiving formats

Table 6 Basic Format

Device address function code data CRC check code
1 byte 1 byte N bytes 2 bytes

Table 7 Function Code 03 - Read Holding Register Request Format

high byte start Number of | Read the
Device function of start register registers to | low byte CRC
address code register address read (high | of the check
address low byte byte) register
1 byte 03 1 byte 1 byte 1 byte 1 byte 2 bytes

Table 8 Function Code 03 - Read Holding Register Correct Response Format

_ . Number of | Register 1 | Register 1
Device function ) CRC
bytes data high datalow | ......
address code check
returned byte byte
1 byte 03 1 byte 1 byte 1 byte | ... 2 bytes

Table 9 Function Code 06 - Write Single Holding Register Request Format

Regist i<t Write the Writ
egister register rite
Device function g 5 high byte CRC
address address value low
address code . of the check
high byte | low byte Jlue byte
valu

Honesty is the foundation, keeping promises creates perfection, and serving society is the goal.
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| 1byte |06 Ibyte | lbyte | 1byte Ibyte | 2bytes |
If the write-to-hold register is successful, the original data packet is returned.

Table 10 Request Frame Error Response Format

Device address function code Exception code value | CRC check

Request frame
function code +0x80
Note: CRC checksum calculation: CRC-16/MODBUS x16+x15+x2+x1

1 byte 1 byte 2 bytes

Honesty is the foundation, keeping promises creates perfection, and serving society is the goal.
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Precautions

»  When using the module, ensure the voltage is within the set range and the power supply is stable.
Excessive voltage may damage the module . If the voltage is too low, the module may not function properly;
»  Avoid exposing the module to high temperature and humidity, strong electromagnetic environment,
excessive dust, or other similar environments for extended periods.

»  Vibration and drops may reduce the measurement accuracy of the module ; excessive impact or vibration
should be avoided.

»  The module should always be installed in a vertical position with the air intake facing the side;

» In environments where water may accumulate, the module's air inlet and outlet ports must not be installed
facing upwards;

» Do not install the module in a strong air convection environment.

Zhengzhou Winsen Electronics Technology Co.,LTD
Add: NO.299 Jinsuo Road, National Hi-Tech Zone,
Zhengzhou, 450001 China
Tel:0371-60932955/60932966/60932977
Fedex:0371-60932988 [=] y¥; =]
Wechat: winsensor
E-mail:sales@winsensor.com E

Http://www.winsensor.com
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