Product Specification

Senseair Refrigerant
Detection System

Refrigerant Leakage Sensor for R290
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General

Item

Senseair RDS R290

Operating principle

Non-dispersive infrared (NDIR)

Measured gas

R290, Propane (CsHs) '

Measurement range

0-100% LFL 2

Standard range: £2.5% LFL 234

Accuracy Extended range: £5% LFL 234
Resolution 1ppm ©

Operating conditions -40-70 °C, 0-95% RH (non-condensing)
Response time <30s?

Power supply options

24 +10% VAC/DC (009-3-0010 Senseair RDS R290 24V)
12 £10% VDC (009-3-0011 Senseair RDS R290 12V)
5 £10% VDC (009-3-0012 Senseair RDS R290 5V) ©

Digital signal (High/Low or PWM) or Analogue voltage or Analogue

Output current. Digital High/Low is default factory setting. ’

Connector 8-pin (mates with Amphenol MicroSpaceXS™ 10155470-A008LF)
Compliance IEC 60335-2-40 Ed.7, UL 60335-2-40 Ed.4

Enclosure Injection moulded plastic, UL94V-0 rated

Communication

Modbus over RS-485 78

Pressure dependence

1% reading per kPa deviation from normal pressure

Maintenance

Maintenance free with Senseair ABC

Life expectancy > 15 years
Dimensions 113 x 65 x 40 mm
IP Rating IPE6 & IP67
Weight <65¢g
Storage conditions -40 -85 °C
Table 1 General specifications
Note 1: Sensor measures molecules containing C-H bonds
Note 2: Standard range: 0 — 25% LFL and -30 — 60 °C.

Extended range: 25 - 70% LFL and -40 — 70 °C.
The accuracy over the complete measurement range is specified in Figure 1.

Note 3: After 3 ABC periods or 1 zero calibration and default measurements settings
Note 4: Specification is referenced to uncertainty of calioration gas mixtures (£1%).
Note &: When exposed to R290 with concentration 25% LFL or higher, and Detection Threshold Limit Value set to 10% of

LFL (default factory setting).

Sensor reading (ppm)

Note 6: Convert to %LFL: C3Hgyyrr, = 10

Note 7: 009-3-0012 Senseair RDS R290 5V is hardware configured for UART communication and digital output (no RS-485
or analogue outputs are available on this variant)

Note 8: Configurable baud rate, range 9600 to 115.20 Obps
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Description

Senseair Refrigerant Detection System R290 is a leak detection sensor module for HVAC applications using
the low GWP refrigerant R290. A protective housing, with a high-quality gas diffusion vent, protects the
sensor element from dust and condense water droplets. Thanks to the built-in heating element, the
Senseair RDS can operate in cold environments.

Using Modbus protocol, the measured data can digitally be transmitted to the control system. A digital
output signal is activated whenever the measured gas concentration reaches a configurable threshold.
The output can alternatively be configured as a digital PWM signal or an analogue linear output reflecting
the measured gas concentration.

Applications

Senseair RDS R290 is intended for mounting inside or close to the HVAC appliance, where a leak could
potentially occur.

Sensor key benefits:
¢ Fast response time

® High accuracy

¢ \Wide temperature range

* Maintenance-free

e Compliant with IEC / UL 60335-2-40
e Factory calibrated

e | ong term stability

e | ong lifetime

® [mmune to poisoning

® Based on LED light source

Installation and connector pinout

Refer to Installation manual Senseair Refrigerant Detection System (IMA14493).
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Absolute Maximum Ratings

Over operating temperature range (unless otherwise noted); all voltages are with respect to GND

Symbol Description Min Max Unit
Supply voltage (009-3-0010 Senseair RDS R290 24V) -0.3 37 V
Ves Supply voltage (009-3-0011 Senseair RDS R290 12V) -0.3 13.2 \Y
Supply voltage (009-3-0012 Senseair RDS R290 5V) -0.3 5.5 V
Via RS-485 A input voltage” -9 13 V
Vis RS-485 B input voltage* -9 13
lo,Tx TX output current +50 mA
ViRx RX input voltage -0.3 55 V
lo.ourt OUTH output current +50 mA
lo,out2 OUT2 output current +50 mA
lo,outa OUTS3 output current +50 mA

Table 2 Absolute Maximum Ratings

Note 1: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These
are stress ratings only, which do not imply functional operation of the device at these or any other conditions beyond
those indicated under Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability.
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Recommended Operating Conditions

Over operating temperature range (unless otherwise noted) @

Symbol Description Min  Typ Max Unit
Supply voltage (009-3-0010 Senseair RDS R290 24V) 21.6 24 26.4 | VAC/VDC
Ves Supply voltage (009-3-0011 Senseair RDS R290 12V) 10.8 12 13.2 VDC
Supply voltage (009-3-0012 Senseair RDS R290 5V) 4.5 5 55 VDC
Via RS-485 A input voltage* -7 12 \
Vig RS-485 B input voltage* -7 12 \Y%
lom,Tx TX high level output current -24 mA
loL,Tx TX low level output current 24 mA
ViRx RX input voltage 0 55 V
OUT1 high level output current
(009-3-0010 Senseair RDS R290 24V) -32 mA
loH,0uT1 (009-3-0011 Senseair RDS R290 12V)
OUT1 high level output current o4 mA
(009-3-0012 Senseair RDS R290 5V)
OUT1 low level output current
(009-3-0010 Senseair RDS R290 24V) 32 mA
lo,ou (009-3-0011 Senseair RDS R290 12V)
OUTT low level output current o4 mA
(009-3-0012 Senseair RDS R290 5V)
lo,out2 OUT2 output current 25 mA
OUTS load resistance 400 0
(009-3-0010 Senseair RDS R290 24V)
RLouta -
OUTS3 load resistance 300 0
(009-3-0011 Senseair RDS R290 12V)

Table 3 Recommended Operating Conditions

Note 2: Limited to the value specified.

* 009-3-0012 Senseair RDS R290 5V is limited to UART communication and digital output (no RS-485 and analogue outputs are

available)
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Accuracy over complete operating range

Senseair RDS R290 — Accuracy vs. Operating Range

26250 125%

21000 100%
B Accuracy: £10% LFL (£ 2100 ppm) =
= 15750 75% dg‘
§ 10500 50% §
g Accuracy: £5% LFL (= 1050 ppm) g
5250 25%
Accuracy: +2.5% LFL (£ 525 ppm)
0 0%
-50°C -40°C -30°C -20°C -10°C 0°C 10°C 20°C 30°C 40°C 50°C 60°C 70°C 80°C
Temperature
Standard Range Extended Range Max Range
Figure 1 Accuracy over complete operating range
[%RH] Operating range
-40 - 70 °C, 0 — 95% RH dew point <35 °C
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Figure 2 Operating range Temperature and Relative Humidity
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Electrical Characteristics

Over operating temperature range.
Ves = 24 VAC for 009-3-0010, 12 VDC for 009-3-0011, 5 VDC for 009-3-0012 unless otherwise noted.

Symbol | Description Min Typ Max | Unit
Voltage
OUT1 output high voltage
(009-3-0010 Senseair RDS R290 24V) lon = -32 mA 3.3 55 \Y
Vourion | (009-3-0011 Senseair RDS R290 12V)
OUT1 output high voltage _
(009-3-0012 Senseair RDS R290 5V) low = -24 mA 2 86| Vv
OUT1 output low voltage
(009-3-0010 Senseair RDS R290 24V) lo. =32 mA 0 0.7 \Y
Vourtor | (009-3-0011 Senseair RDS R290 12V)
OUT1 output low voltage _
(009-3-0012 Senseair RDS R290 5V) lo =24 mA 0 or v
Vob RS-485 differential output voltage RL=540Q 1.5 5.5 \
AVoo R.S—485 .Change in magnitude of R =540 0r 100 Q 0.0 v
differential output voltage
Voc RS-485 common-mode output voltage RL=54 Qor100 Q 3 Vv
AVoc RS-485 change in magnitude of R. =540 or 100 O 0.2 vV
common-mode output voltage
Vru RS-485 differential input threshold 0.2 0.2 v
voltage
AViys RS-485 differential input hysteresis Ta=25°C 28 mvV
VrxoH TX output high voltage lon = -24 mA 2 3.6 \Y
VrxoL TX output low voltage lon = 24 mA 0 0.7 \Y
VR H RX input high voltage 2.5 V
A RX input low voltage 0 0.55 V
OUT2 output voltage range
(009-3-0010 Senseair RDS R2g0 24y) | Noload 0 1821 v
Vourz OUT2 output voltage range NG load 0 Vi Vv
(009-3-0011 Senseair RDS R29012V) oe
OUT3 output voltage range
(009-3-0010 Senseair RDS R2g0 24y) | Noload 0 1821V
Vour OUT3 output voltage range No load 0 v Vv
(009-3-0011 Senseair RDS R290 12V) e
Table 4 Electrical Characteristics, Voltage. Typical values at Ta = 25 °C.
No heater cont. | Heater cont.
. No heater Heater cont. . . .
Symbol Version Typical peak Typical peak | Unit
cont. (avg.) | (avg.)
current current
009-3-0010
Senseair RDS R290 24v* | ! 6 14 84
009-3-0011
Ves | Senseair RDS R2g0 12v+ | 1° 150 22 166 mA
009-3-0012
Senseair RDS R290 5V 4 207 68 207
Table 5 Electrical Characteristics, Current. Typical values at Ta = 25 °C.
* Current output adds to total current depending on load
Ex: 100 Ohm load adds 20 mA to total current consumption of the unit
| | | |
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Output pin configuration

The Senseair RDS R290 features software configurable outputs. The outputs have dedicated pins in the
connector. Note that the OUT1, OUT2 and OUT3 outputs are not independent — connect only one of the
output pins to external circuitry!

During device startup the outputs will be set to O for a few seconds until the first valid gas concentration
measurement is performed.

OUT1 is a digital output High/Low or PWM signal (default configuration is digital High/Low)
OUT2 is analogue voltage output (requires OUT1 to be configured as PWM)
OUT3 is analogue current output (requires OUT1 to be configured as PWM)

OUT1 signal function;

The OUT1 output signal in High/Low mode indicates sensor state:
e High signal indicates sensor normal operation
e Low signal indicates measured gas concentration exceeding Detection Threshold Limit Value

The OUT1 output signal in PWM mode indicates measured gas concentration:
e (0-100% PWM duty cycle signal indicates measured gas concentration

The OUT1 PWM signal is used internally to generate the OUT2 analogue voltage and OUT3 analogue
current. This means that to use OUT2 or OUT3 as analogue output proportional to measured gas
concentration, OUT1 must be configured in PWM mode.

If OUT1 is configured in High/Low mode (default) then OUT2 and OUT3 will assume the max or min value
corresponding to OUT1 state.

Warning: In case any internal error should be detected (ErrorStatus register <> 0), the outputs will be set
to O to indicate a SYSTEM RESPONSE*

If output configuration is modified from factory default, avoid any configuration that defines OV / OmA as
normal state (no refrigerant leak detected) or use Modbus communication to read ErrorStatus register to
ensure no internal error has occurred.

* SYSTEM RESPONSE is defined and required by IEC / UL 60335-2-40
For more details, see also installation manual (IMA14493) and “Modbus on Senseair RDS” (TDE13072).

Contact Senseair for more information!

Communication

Refer to "Modbus on Senseair RDS" (TDE13072).
Physical interface is RS-485 *
Baud rate is configurable from 9600 bps up to 115.200 bps, default configuration is 9600 bps.

* 009-3-0012 Senseair RDS R290 5V is hardware configured for UART communication and digital output (no RS-485 and analogue
outputs are available)

Maintenance

Senseair RDS R290 has a built-in self-correcting ABC algorithm. ABC period is adjustable by host and
comes default with ABC ON and an ABC pericd of 720 h.

Discuss your application with Senseairin order to get advice for a proper calibration strategy.
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IMPORTANT NOTICE

1. Senseair reserves the right to make changes to the information contained in this document without
notice. When you consider any use or application of Senseair product stipulated in this document
(“Product”), please make inquiries the sales office of Senseair or authorised distributors as to current
status of the Products.

2. Al information included in this document are provided only to illustrate the operation and application
examples of Senseair Products. Senseair neither makes warranties or representations with respect to
the accuracy or completeness of the information contained in this document nor grants any license to
any intellectual property rights or any other rights of Senseair or any third party with respect to the
information in this document. You are fully responsible for use of such information contained in this
document in your product design or applications. SENSEAIR ASSUMES NO LIABILITY FOR ANY
LOSSES INCURRED BY YOU OR THIRD PARTIES ARISING FROM THE USE OF SUCH
INFORMATION IN YOUR PRODUCT DESIGN OR APPLICATIONS.

3. The Product is neither intended nor warranted for use in equipment or systems that require
extraordinarily high levels of quality and/or reliability and/or a malfunction or failure of which may cause
loss of human life, bodily injury, serious property damage or serious public impact, including but not
limited to, equipment used in nuclear facilities, equipment used in the aerospace industry, medical
equipment, equipment used for automobiles, trains, ships and other transportation, traffic signalling
equipment, equipment used to control combustions or explosions, safety devices, elevators and
escalators, devices related to electric power, and equipment used in finance-related fields. Do not use
Product for the above use unless specifically agreed by Senseair in writing.

4. Though Senseair works continually to improve the Product’s quality and reliability, you are responsible
for complying with safety standards and for providing adequate designs and safeguards for your
hardware, software and systems which minimise risk and avoid situations in which a malfunction or
failure of the Product could cause loss of human life, bodily injury or damage to property, including
data loss or corruption.

5. Do not use or otherwise make available the Product or related technology or any information
contained in this document for any military purposes, including without limitation, for the design,
development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile
technology products (mass destruction weapons). When exporting the Products or related technology
or any information contained in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. The Products
and related technology may not be used for or incorporated into any products or systems whose
manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations.

6. Please contact Senseair sales representative for details as to environmental matters such as the RoHS
compatibility of the Product. Please use the Product in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the
EU RoHS Directive. Senseair assumes no liability for damages or losses occurring as a result of
noncompliance with applicable laws and regulations.

7. Resale of the Product with provisions different from the statement and/or technical features set forth in
this document shall immediately void any warranty granted by Senseair for the Product and shall not
create or extend in any manner whatsoever, any liability of Senseair.

8. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior
written consent of Senseair.

WWW.senseair.com
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