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I AMERICAN GAS SAFETY

DS - CO2 DUCT SENSOR

INSTALLATION & OPERATION

Please read these instructions carefully before use and retain for future reference.

These instructions can also be downloaded in electronic form on the product website.
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IMPORTANT INFORMATION
JAN

Take extra care where this symbol is used to understand the nature of any potential hazards and how to avoid them.

Before any installation, use or maintenance, read this manual carefully.

This product is for Dry Environment Use only.

Avoid prolonged use in dusty environments.

The information contained within this manual should be referred to for typical installation and operation only.
For site specific requirements that may deviate from the information in this manual - contact your supplier.

If the equipment is used in a manner not specified by the manufacturer, the safety and protection provided by
the equipment may be impaired.

Installation must be in accordance with recognised standards in the country concerned.

The PCB contains circuitry that can be damaged by static discharge.

When metal conduit is used provision shall be provided by the installer for bonding in accordance with the NFPA70.
Cables must be protected against mechanical damage.

This product is not designed to detect smoke, fire or other gases and should NOT be used as such.

This device requires a continual supply of electrical power - it will not work without power.

A switch or circuit breaker must be fitted, it must be accessible and marked as the disconnecting device.
This product should not be used to substitute appropriate ventilation and exhaust systems.

This product may not safeguard individuals with specific medical conditions. If in doubt, consult a doctor /
physician.

Your product should reach you in perfect condition, if you suspect it is damaged, contact your supplier.

B BB E BPBBPPP

Manufacturer’s Warranty

The manufacturer warrants to the original consumer purchaser, that this product will be free of defects in material and workmanship
for a period of 3 Years from the date of purchase.

The manufacturer’s liability hereunder is limited to replacement of the product with repaired product at the discretion of the
manufacturer. This warranty is void if the product has been damaged by accident, unreasonable use, neglect, tampering or other
causes not arising from defects in material or workmanship. This warranty extends to the original consumer purchaser of the product
only. Any implied warranties arising out of this sale, including but not limited to the implied warranties of description, merchantability
and intended operational purpose, are limited in duration to the above warranty period. In no event shall the manufacturer be liable for
loss of use of this product or for any indirect, special, incidental, or consequential damages, or costs, or expenses incurred by the
consumer or any other user of this product, whether due to a breach of contract, negligence, strict liability in tort or otherwise. The
manufacturer shall have no liability for any personal injury, property damage or any special, incidental, contingent, or consequential
damage of any kind resulting from gas leakage, fire, or explosion. This warranty does not affect your statutory rights. During the
above warranty period, your product will be replaced with a comparable product if the defective product is returned together with
proof of purchase date. The replacement product will be in warranty for the remainder of the original warranty period or for six
months — whichever is the greatest.

Disposing of Electrical & Electronic Equipment (WEEE)

When this product has reached the end of its life it must be treated as Waste Electrical & Electronics Equipment (WEEE). Any WEEE
marked products must not be mixed with general household waste, but kept separate for the treatment, recovery and recycling of the
materials used. Please contact your supplier or local authority for details of recycling schemes in your area.
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Merlin DS Installation & Operation Manual

INSTALLATION

General Information

The DS is designed for direct installation in ventilation ducts, providing control of the ventilation system by transmitting
the measured carbon dioxide(C02) values. The unit has an industrial housing with an attachable duct probe for easy
mounting.

Important: The detector uses ABC (Automatic Background Calibration) tracking the CO2 concentration that takes place
every 24 hours, the sensor assumes the low point is at outside ambient CO2 levels. This product must NOT be used
where it does not experience a periodic drop in the CO2 levels, for example, it is not suitable for building with 24Hr
occupancy 7 days week.

The DS detector is to be installed in non-hazardous, permanent locations and is intended to continuously
monitor the ambient air for carbon dioxide (CO,) levels.

Important

Designed for all areas being directly connected to low or mains voltage supply, e.g., residential, public,
commercial, and light industrial environments, which support the following outputs:

« Analog: 1x 0-10V signals for CO2

« Digital: RS-485 Modbus RTU or BACnet MS/TP communication protocols.
« Relay: VFC (C02): 1x SPST 70mA Max.

« Thermistor: 10K3 output for 3rd party temperature monitoring.

The equipment can operate as a standalone unit, be connected to a Merlin control panel or to other 3™ party
devices capable of accepting digital and/or analogue signals, such as a Building Management System (BMS).

Installation must be carried out by a licenced and insured contractor, installed, and located in positions
determined by those who have knowledge of CO, dispersion, process plant systems and any equipment
involved. Seek advice where necessary, in consultation with both safety and electrical engineering personnel.

Mounting Instructions

The duct tube must be installed by a suitable qualified installer.

Select a location for the tube to be inserted into the ventilation system, allowing for a representative sample
of the prevailing air conditions.

Drill a 24mm entry hole into the ventilation system, then insert the tube making sure the 2* O-rings are fitted.
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Secure the duct tube in place using the 2 * sheet metal screws provided, drilling suitable size holes on 40mm
centres. When positioning the tube, ensure it is orientated with the air channel facing the direction of the
airflow.

>

Direction of Air Flow

Mount the tube to the sensor enclosure through the pre-drilled hole, and tighten the parts together using the
lock nut attached.

When making an electrical connection, use an appropriate gland size ensuring the wire is airtight to avoid
ambient air being drawn into the enclosure.

Mounting Diagram

e ~< Contents
g . 1.Sampling duct
e e 2. Tube Fixing Nut
e e 3. O-ring ID 50mm
”° a | 4, O-ring ID 28mm

.o . \ 5. 2*Fixing screws

~or” Drill 2 22mm hole for duct tube '\((\ /

N
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PCB Overview

& All Class 2 wiring is to be installed within flexible tubing to maintain segregation between circuits.
A Wiring of different circuits shall be separated by means of routing, clamping or barrier.
A Strip cables as short as possible ensuring bare wires, e.g., wire shields, do not contact with the circuit board.
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DISCLAIMER: For reference purposes only. All Diagrams and Connections depend on model.

Power Wiring

Consider voltage drops due to cable resistance and strip the cables as short as possible ensuring bare wires,
e.g., wire shields, do not contact with the circuit board (risk of short-circuit).

24V IN AC/DC

jodg

\
M/
p

1A=\

+10V Output Wiring

A linear +10V output is normally used to regulate external fan speed controllers (supplied separately).

The RS features a configurable 0/2-10V linear output for CO, (PPM)

REV 01 Page 6 of 12



ov
COMMON GROUND

B\ PPM +10V - CO2 (PPM)

In normal operation, output levels are proportional to the gas level as shown below.

o/P CO; Range 0-10V O/P 2-10vV O/P
0% *Oppm ov 2V
10% 200 500 1V 2.8V
20% 400 1,000 2V 3.6V
30% 600 1,500 3V 4.4V
40% 800 2,000 4V 5.2V
50% 1,000 2,500 5V 6.0V
60% 1,200 3,000 6V 6.8V
70% 1,400 3,500 N 7.6V
80% 1,600 4,000 8V 8.4V
90% 1,800 4,500 )Y 9.2V
100% 2,000ppm 5,000ppm 10V 10V
* The average concentration of CO2 in air is around 400ppm or 0.4%
VFC Relay Wiring

This is a dry contact/volt free connection to a BMS (building management system) or central control panel to
send an alarm signal upon the defined CO2 level. This terminal can be used in conjunction with other
external relays that affect other devices, and controls such as purge fans, audible alarms, strobe/beacons etc.

As a factory set condition, the relay is Normally Closed when the device is energised and in normal operation
(fail safe), ensuring relays are triggered upon a power failure.

Thermistor Wiring

This 2-way terminal provides an output for a BETATHERM, 10K3A1B NTC type thermistor fitted to the PCB.
Other thermistor types are available, contact your supplier for more information.

RS-485 Wiring

A Ensure the equipment is configured in a single bus topology, connecting multiple buses in parallel or branching
multiple units from the main bus, may introduce impedance mismatches, reflections and/or signal distortions.

A Ensure A+/B- signal polarity is maintained throughout the network.

VAN Connect GND wire to 0V common grounding terminal.
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(N) Earth Ground Shield at Controller
8
8 :
o oe@
a
o w B
O |

oooouogoot

ol lsn = , I I | /

ol |a+

Daisy chain wires running to additional DS sensors — 127 sensors max per cable run. First and last device in
bus requires a termination resistor. Use EOL switch to terminate DS sensor. Recommended 3-core, 2 twisted
pair + ground, shielded cable with 120 Q characteristic impedance.

Shield terminal [SH] is used to maintain shield line only. Shield is cut and taped on last device.

Consider voltage drops due to cable resistance for long distances/large networks. Cable specifications
ultimately determine the distance the sensors can be mounted away from a control panel or power supply.
Strip cables as short as possible.

See DS BACnet or Modbus Functionality Document for more information and parameterization.

Analog Configuration Switches

e~ e A

LABEL ACTION OPTION DEFAULT
EOL{
]88 NOT USED S ==
2¢ m
. ON: 0-2000 ppm OFF 44 [D
(C02) Range OFF: 0-5000 ppm 5000ppm 1g§ -
. ON: 1000 ppm OFF 324 D
n (CO2) Low Level Warning OFF: 1500 ppm 1500ppm sad
. . ON: 1500 ppm OFF B1{ (D
n (C0O2) High Level Warning OFF: 2800 ppm 2800ppm B2q (D
. ON: NO (Normally Open) OFF
n (CO2) VFC Relay Position OFF: NC (Normally Closed) (NC) Fail Safe
. ON: 1000 ppm OFF
n (CO2) VFC Relay Switches at OFF: 4500 ppm 4500ppm
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ON: 2-10V OFF

(CO2) +10V Output Linear Scale OFF: 0-10V 0-10V

NOT USED

* The average concentration of CO2 in air is around 400ppm or 0.4%

Digital RS-485 Configuration Switches

LABEL ACTION OPTION DEFAULT

4088 END OF LINE TERMINATION RESISTOR. OFF

Address achieved by adding binary switch values together.

NETWORK 4 ON + 16 ON = ADDRESS 20 OFF
ADDRESS 8 ON + 32 ON + 1 ON = ADDRESS 41 (Address 0)

Address Max: 127

Baud rates achieved by configuring B1 and B2 switches.

B1 OFF
B1 OFF / B2 OFF = 9600

Q’E‘EEC?,’BT,& B1 OFF / B2 ON = 38400 B2 OFF
B1 ON / B2 OFF = 19200

B1 ON / B2 ON = (76800 - BACnet) (57600 - Modbus)

(9600)

A If the address value conflicts with another device, neither device will be able to communicate.

OPERATION

C0O2 Warning Levels

A Upon power up - the CO2 Sensor will enter a warmup phase for ~ one minute. +10V will remain at 1V during the
warmup phase.

A Before leaving the device for normal operation, check configuration for proper settings.

A After connecting power, the device will enter a warm-up period to allow the device to establish connections and
sensor elements to stabilize before a valid reading/output.

A €02 warning levels will depend on configuration at install.

PPM = Parts Per Million

CO; Range OK Low CO, Warning High CO, Warning
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400 - 5000ppm <1499ppm 1500 - 2799ppm

(Default) (Default) (Default)

LED Indicator

« GREEN = CO, Level OK / Power Supplied
o YELLOW =CO; Level Warning (LOW)
« RED = CO; Level Warning (HIGH)

Mounting Duct Mounted

Enclosure Size (W x H x D) 5.95 x 4.37 x 1.97” (151 x 111 x 50mm)

Tube Length 220mm

Weight (Max) 0.3Kg max

Enclosure ABS UL Flame retardant — 1P40

24V AC/DC Power Rating 12-24VDC (11-32 VDC) / 24VAC, (20-27 VAC) 50-60Hz
230VAC Power Rating Nominal 230VAC, (90-250V AC), 50-60Hz

Internal Fuse Resettable PPTC 240VAC, 400mA

Communication 127 units max

Power Consumption Max 2.5W Max
Operating Temperature -10 to 50°C

TECHNICAL SPECIFICATION

Humidity 0 to 95% RH (continuous) non-condensing.

Environmental Atmospheric Pressure 80 to 110Pa

Altitude <2000m

Installation Cat (230V Voltage) Il (Class 2) Pollution Degree 2
Installation Cat (24V Voltage) Il (Class 3) Pollution Degree 2

Analog Outputs 1x Linear 0-10V/2-10V CO2
1/0s Digital Networks BACnet MS/TP / MODBUS RTU (Parity: None Data bit: 8bit Stop bit: 1)
Relay Outputs 1x SPST 70mA, 30V
Thermistor 10K3ATB . . .
For alternative Thermistors, contact your supplier
Power 1.0 — 2.5mm;z max
Analog Output 1.0 - 2.5mm; max
Cable Spec Digi 1.0 — 2.5 mm; twisted pair + ground, shielded cable with 120Q
igital Output e
characteristic impedance.
Relays 1.0 — 2.5mm;z max
Language English
User Interface Green: Power (OK)
LED Indication Yellow: Warning (Pre-Alarm)
Red: Danger (Alarm)
Safety BS 61010-1 (CE / UKCA)
Electromagnetic Compatibility BS 50270 (CE / UKCA)
Conformance
Other (Applied or Considered) ICEM/UP/11
BS 50543

€02 (ppm)

Sampling: Diffusion Type NDIR
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Indication Range: 400 — 5000ppm
Response: t90 <120s

Calibration: ABC Logic Self Calibration -
Warm Up Time: ~1 Minute

Accuracy: 5% FS @ 25°C

Lifespan: >10 Years

Resolution: 1ppm

Please pass this manual to the system owner / user.

Date of Installation:

Installation Location:

Organisation:

Stamp/Signature of the installer:
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American Gas Safety LLC

www.americangassafety.com

Head office: AG S
6304 Benjamin Road, Suite 502, Tampa, FL 33634 000000000

Tel: (727) 608-4375

AMERICAN GAS SAFETY
Email: info@americangassafety.com

American Gas Safety LLC is the owner of this document and reserves all rights of modification without prior notice.
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