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Refrigerant Leakage Detection System

U960410 Series Rev. 06
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1.

ﬁ

oA

mA4H Product Introduction

1.1 P22 Product Description

U960401 Seriesse — Ot il IV D it I A% A% R 48, M IEGEZLA (NDIR) JFHHE
A SRR VR EE . AP SR ARG 2 ¥t g it B (5 5 B EE A ME B,
BT R b, HEAER S ERVE . WSS S tedh, BRI, il

b 7 2 T B A Al R IR AR e PR AR SEPE . U960401 series is a range off
optical-based refrigerant detection systems (RDS) that utilize the principle of non-dispersive infrared
(NDIR) to detect refrigerant gas concentrations in the air. The product series feature patented optical
design, circuit design, digital signal processing algorithm, and compensation algorithm. Compared to
similar products on the market, it offers a high signal-to-noise ratio, excellent repeatability, and rapid
response time. Furthermore, thanks to its robust design, the product has successfully passed

numerous environmental tests, ensuring superior stability and reliability.

1.2 725 Product Features

> ZIRFE S/ ERRUE Full-measurement-range calibration at multi-points temperature
> E A EGUEZ10 ppm; RMS noise ~10 ppm @ zero

< FE KT 154 Work-life more than 15 years

<> Rk AR T XWLE a1 Integerated relay for fan/compressor control

< LEDNERCHS 71/ IRA LED blink code to indicate opearation status

<> R A SRR R T e R Auto-calibration and manual-calibration available

< [E5%iH RS485; Output signal RS485

1.3 N A4 Application Field

< BRIET I RG0S I EE IS Refrigerant leakage monitoring of HVAC system

> UKFAIHIA RS A S ER I Refrigerant leakage monitoring of refrigeration system
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2. PEEVEHE Product Characteristics

Range[1]

2.1 BiAR+¥g#r Technical Specification
FE S Product Number U96041001 U96041002 | U96041003 | U96041004 | U96041031
Kl S 4k Target Gas R32 R454B R454A R454C
Kyl Measurement 0~50% LFL

extended range 1o () upon reques
(extended to 100% LFL t @)

KRS - Accuracy

+2.5% LFL for standard range

+5% LFL for extended range )

Wi N I [F] Response Time

<30s®

TAE%A Operation Conditions

-40 to 85 °C, 0 to 95% RH (Non-condensing)

7% %1 Storage Conditions

-40 °C to 85 °C

At 1 Power Supply

AC/DC 10 V ~ 28 V, Ripple voltage < 100 mV

I TAEHI Average Current

<50 mA @ 24V DC supply voltage

EHl% . Control Output

Dual relay output

i#il Communication

RS485
reim7Fan Life Expectancy 15 years
KMfaE M Long-term Stability < 2% LFL

#i&vE Compliance

IEC 60335-2-40, UL 60335-2-40

HE Weight

< 65 grams

10% of LFL.

Contact Unitense for monitoring of other refrigerant belongs to A2L, A3 safety group.

Standard range: 0 to 25% LFL and -20 to 60 °C; Extended range: 25 to 50% LFL and -40 to 85 °C.

Contact Unitense for customized request.

Directly exposed to the refrigerant gas with concentration 25% LFL and Detection Threshold Limit Value set to
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2.2 5] X Pin Definition

8

Front view to connector side

K5 Pin-out fiii& Description
1 Power Input
2 GND
3 Relay_1 Normal Open
4 Relay 1 Normal Closed
5 Relay 2 Common
6 Relay 2 Normal Open
7 RS485_B
8 RS485_A
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2.3 ¥dEfL% Data Communication

2.3.1 #I1i#{E Serial Port (UART) Communication
P4 % Baud rate: 9600, %3k f7Data Bits: 8, {5 1E:47Stop Bits: 1, K47 Parity: no, i & %|Flow control: no

2.3.2 B Format of Communication Protocol

K i%-Send
itk K i i1 Hidin R Al
Head Length CMD DATA1 DATAN CS
0x10 XX XX XX XX XX
i [7]- Respone
ik KJE ATl i1 Hdin B Al
Head Length CMD DATA1 DATAN CS
0x20 XX XX XX XX XX
2.3.3 il 388 Introduction about Format of Communication Protocol
iH Hiik TR
ltems Description Bytes
misk | RiEZEO0x10, R[EE0x20. ]
(Head) | Send 0x10 or Response 0x20.
K s 7K, ST CMD~DATANTFT14L. 1
(Length) | Count of bytes from CMD to DATAnN.
s | R4 1
(CMD) | See Command List.
(D%I'Ij';}ix) DATA1~DATAnN. 1Byte per DATAX
Tﬁ(&gﬁgﬂ Checksum (CS) = 0x100 - (Head+Length+CMD+DATA1+...+DATAN)%0x100. 1

2.3.4 & %)% Command List

A %)% Command List

0x01 B AA S Get software version

0x02 A7 57515 Get product serial number (SN)

0x03 B AR {H Read gas concentration

0x04 FERHE Manual calibration

0x05 WHE IS Setting parameter of automatic calibration

2.3.5 4k, Command Format

0x01 - EHU A5 Get software version

Ki%m4 Send

Byte0 Byte1 Byte2 Byte3
Head Length CMD CS
0x10 0x01 0x01 OxEE
iZ[A{ Response
Byte0 Byte1 Byte2 Byte3 Byten+2 Byten+3
Head Length CMD DATA1 DATAN CS
0x20 XX 0x01 XX . XX XX
DATA1~DATAN A RRA 5, B I 22 B 5 S RRAS 1R T e
DATA1~DATAnN is software version. It will be changed with the software update.
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0x02 - i)~ 57515 Get product serial number (SN)

Kixfn4 Send

Byte0 Byte1 Byte2 Byte3
Head Length CMD CS
0x10 0x01 0x02 OxED
I [Al{fi Response
Byte0 Byte1 Byte2 Byte3 Byte21 Byte22
Head Length CMD DATA1 DATA19 CS
0x20 0x14 0x02 XX XX XX
DATA1~DATA19F /R i 741 5 K 194515
DATA1~DATA19 is SN, 19 bytes.
0x03 - EZEUS A E{H Read gas concentration in ppm
Kikdr4 Send
Byte0 Byte1 Byte2 Byte3
Head Length CMD CS
0x10 0x01 0x03 OxEC
iZ[E{H Response
Byte0 Byte1 Byte2 Byte3 Byted Byte5 Byte6 Byte7
Head Length CMD DATA1 DATA2 DATA3 DATA4 CS
0x20 0x05 0x03 XX XX XX XX XX
W% Concentration reading = (DATA1*0x100+DATA2)*0x0A (ppm)
DATAS3 and DATA4 are reserved.
0x04 - F#hf#E Manual calibration of reading
Kikfr4 Send
Byte0 Byte1 Byte2 Byte3 Byte4 Byte5
Head Length CMD DATA1 DATA2 CS
0x10 0x03 0x04 XX XX XX
i [A]{ Response
Byte0 Byte1 Byte2 Byte3
Head Length CMD CS
0x20 0x01 0x04 0xDB

K HEHARAE Calibration target value = (DATA1*0x100+DATA2)*0x0A (ppm)
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0x05 - & & HalfkES % Setting parameter of automatic calibration

Ki%m4 Send

Byte0 Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte8
Head Length CMD DATA1 DATA2 DATA3 | DATA4 | DATA5 CS
0x10 0x06 0x05 XX XX XX XX XX XX
R[A{H Response
Byte0 Byte1 Byte2 Byte3
Head Length CMD CS
0x20 0x01 0x05 OxDA

DATA1: Haifk#EffE Auto Calibration Function Enable, 1 - Enable, 0 - Disable.

DATA2 and DATA3: HZIR:#H I Auto Calibration Function Period (hours) = DATA2*0x100+DATA3.
This value will be set to 24H if it is less than 24H.

DATA4 and DATA5: Hazi#E HA#fH Auto Calibration target value
= (DATA4*0x100+DATA5)*0x0A (ppm)

For example:

Enable Auto Calibration Function and set Auto Calibration Function Period to be 72H, set Auto Calibration
target value to 0 ppm, so:

DATA1 = 0x01,DATA2 = 0x00,DATA3 = 0x48,DATA4 = 0x00,DATAS = 0x00,Checksum = 0x9C.

When disable Auto Calibration Function,please use the command as following:
0x10 0x06,0x05,0x00, 0x00,0x48,0x00,0x00,0x9D

2.4 LEDINJRMAS LED Blink Code

PN RRAR A ik
Blink Code Description
Steady_on Normal operation
1 Time delay after an event
2 Sensor starting to fail
3 To be determined
4 Mitigation mode
5 End of life

The operation state of the RDS is indicated using an LED blink code. During each LED blink cycle, the number of blinks
corresponds to the value of the blink code, with a 200-millisecond interval between each blink. After each cycle, there is a 2-

second pause before the next blink cycle begins. If the LED remains steadily lit, it indicates that the RDS is functioning
normally.
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3. 4MEJR~F Product Outlines (unit: mm)
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4. £k Wiring Diagram
1| 24VA FUSE
AC-DC C: ‘[\j.
2 | COMMOM % %
77 Relayl L <
- ]
5VDC 11
3 | RELAY]_NO
i —c Alarm Output(24V Normal 0 V Alarm)
RELAY1_N
Control { & —c ¢ To Indoor Fan Control
1
Sensor  FTTTTT | RELAY2 COMMOM
: 2 o= Y Signal From Thermostat
RELAY2 NO
I Relay?2 6 0— To Compressor Contactor
|
TXD|  |RXD S
i NOTE : Relay Position Shown in Alarm/Mitigation or
When Sensor is not powered
7 RS485 B
R5485 g [RS485_A
Converter =0
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