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 Introduction  

 General information  

This manual relates to an instrument that was manufactured with high attention to 
detail in controlled conditions. By following the description provided in this document 
our product will work safely and perform the intended measurements properly.  
 

 Warranty conditions  

Our company guarantees a 12-month warranty period for the GasEye Cross Duct 
instrument. This period becomes valid upon delivery of the instrument and will be 
granted only if the product is installed, operated and maintained according to the 
information provided in this manual.  

 Delivery information  

The respective scope of delivery is listed on the shipping documents ï enclosed with 
the delivery ï in accordance with the valid sales contract. When opening the 
packaging, please observe the corresponding information on the packaging material. 
Check the delivery for completeness and overall condition. In particular, you should 
compare the Order No. on the rating plates with the ordering data. If possible, please 
retain the packaging material, since you can use it again in case of return deliveries. 

 Calibration information  

The GasEye Cross Duct system is factory calibrated using certified gas mixtures. The 
instrument utilizes an internal in-line reference gas cell for real time verification of the 
calibration status or a process gas normally present in the process gas stream. Thus, 
we can assure long term stability an accuracy of the system and there is no need for 
calibration of the system in field as long as the system status is operational. 
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 General information about the analyzer  

 Introduction  

 
The laser based GasEye Cross Duct spectrometer is a versatile analyzing tool for 
industrial process applications. It can be configured to operate in the near-infrared 
(NIR), mid-infrared (MIR) and infrared (IR) wavelength range thereby covering the 
majority of all gases of interest in the industrial process monitoring.  
 

 

Figure 1. Typical setup of the GasEye Cross Duct SG spectrometer.  

 

 Types of applications  

 
GasEye Cross Duct SG instrument was designed and is used in many specified 
applications, in industries such as: 
 

¶ Power industry ï monitoring of the combustion process 

¶ Wood board production ï operator safety, emission 

¶ Chemical industry 

¶ Cement industry 

¶ Steel industry  
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 Analyzer arrangement  

 

 GasEye Cross Duct SG mechanical  assembly  

 
The GasEye Cross Duct SG (Single Gas) analyzer consists of a pair of cross-duct 
sensors - a central unit with transmitter and a receiver unit. The central unit emits 
laser radiation directly through the process containing the constituents of interest. The 
receiver unit collects the radiation on the other side of the process duct. The receiver 
unit is connected to the transmitter unit by means of a hybrid loop cable (included). 
The GasEye Cross Duct utilizes an internal in-line reference gas cell or a process gas 
(e.g. H2O) for real time verification of the calibration status. 
 
 
Figure 2 shows the GasEye Cross Duct assembly with external mechanical parts 
description. 

 
 

Figure 2. GasEye Cross Duct SG instrument assembly.  

ID Name 

A1 Receiver unit housing (GasEye integral part) 

A2 Cable glands/ purging connectors 

A3 PE connector 

A4 Receiver/central unit tube (GasEye integral part) 

A5 Sanitary clamp 

A6 Alignment flange 

A7 Gaskets 

A8 Purging tubes 

A9 Central unit housing 

Table 1. Descriptions of  GasEye Cross Duct instrument assembly . 

 

A8A7A6A5A4A3A2A1 A7 A6 A5 A4 A3 A2 A9
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In Figure 3 the details of each unitôs housing are highlighted.  
 

 

Figure 3. Receiver and transmitter unit drawings.  

 

ID Name 

B1 Purge connector 

B2 Cable gland M20 

B3 PE connector 

B4 Receiver front panel 

B5 White LED 

B6 Cable gland PG21 

B7 Cable gland M20 

B8 HMI button 

B9 HMI front panel 

B10 HMI green LED 

B11 HMI red LED 

B12 HMI window 

Table 2. Descriptions of r eceiver and transmitter unit . 

 
 
 

  GasEye Cross Duct Multi Gas (MG) mechanical assembly  

The GasEye Cross Duct MG (Multi Gas) analyzer consists of a pair of cross-duct 
sensors - a transmitter and a receiver unit as well as a central unit. The transmitter 

B9

B10

B11

B8

B12

B8

B8B1 B2 B6 B7B3B5 B7 B1B2B1 B2 B3 B1 B4

Receiver unit  
Central unit  
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unit emits laser radiation directly through the process containing the constituents of 
interest. The receiver unit collects the radiation on the other side of the process duct. 
The central unit, located close to transmitter unit (<2 meter)  contains analyzer 
electronics, MMI and I/O. The receiver unit is connected to the central  unit by means 
of a hybrid loop cable (included) and the transmitter unit is connected to the central 
unit by 2 electrical cables  
 

 
 

Figure 4. GasEye Cross Duct Multi Gas instrument assembly  

ID Name 

A1 Receiver unit housing (GasEye integral part) 

A2 Cable glands/ purging connectors 

A3 PE connector 

A4 Receiver/transmitter unit tube (GasEye integral part) 

A5 Sanitary clamp 

A6 Alignment flange 

A7 Gaskets 

A8 Purging tubes 

A9 Transmitter unit housing 

A10 Purge connector 

A11 Central unit housing 

Table 3. Descriptions of receiver and transmitter unit.  

A1 A3A2 A6A5A4 A8A8 A7 A6 A5 A4 A3 A2 A9 A3 A2 A10 A11A7
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ID Name 

B1 Purge connector 

B2 Cable gland M20 

B3 PE connector 

B4 Receiver/transmitter front panel 

B5 Laser connector M23 

B6 Laser connector M23 

B7 Cable gland M25 

B8 Cable gland PG21 

B9 Cable gland M20 

B10 HMI button 

B11 HMI green LED 

B12 HMI red LED 

B13 HMI front panel 

B14 HMI window 

Table 4. Descriptions of receiver, transmitter , and central unit housing 
assembly.  

B2B1 B3 B4B1 B1 B5 B3 B6 B1 B4 B1 B7 B7 B9B9B2B8B3B2

B10

B10

B10

B11

B12

B1

B13

B14

Figure 5. Receiver, transmitter, and central unit drawings.  

Central unit  Receiver unit  Transmitter unit  
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 Functional description  

 Principle  of operation  

GasEye Cross Duct is a laser analyzer that utilizes tunable diode laser (TDL) 
absorption spectroscopy. The central unit sends a laser light through the process 
which is detected by the receiver unit mounted on the opposite side of the process. 
When a gas of interest is present in this process, it will absorb the laser light. The 
optical power detected in the receiver unit will depend on the concentration of the gas, 
temperature, pressure and optical pathlength according to Lambertôs Beer law. Thus 
in order to determine the gas concentration, the analyzer requires information 
regarding temperature, pressure and optical pathlength. Temperature and pressure 
signals can be provided by analog inputs, via industrial communication protocols or 
as manual values via Webserver or HMI.  Pathlength needs to be provided by the 
user via HMI or Webserver. 
 
In the GasEye Cross duct analyzer, the laser wavelength is specifically chosen to 
match the fingerprint region of the particular gas of interest and is being continuously 
scanned over the absorption lines(s). Since full spectral information is recovered with 
very high spectral resolution the analyzer remains immune to foreign gas broadening 
and is immune to cross-interferences from dust and any other gas constituents in the 
process. 
GasEye cross duct by design can operate in several wavelength regions from near 
infrared to Mid-Infrared. 
 
 
 
 

 Technical data  
 

   Design, enclosure  

Degree of protection:  In accordance with IP66 

Process windows:  Leak tested and certified in accordance to EN1779 standard.  

Instrument dimensions:  

 
SINGLE GAS 

Central unit :     Width x height: 330 mm x 230 mm 
          Length: 350 mm 

Receiver:  
          Width x height: 160 mm x 160 mm 
          Length: 330 mm 

Weight:  
          Receiver unit: 13 kg 
          Transmitter unit: 15 kg 



 
 

  Technical data 
 

 

16 GasEye Cross Duct  SG and MG 
Operat ing instructions, 12/2023 

 

 

 
 

Figure 6. GasEye Cross Duct Single Gas overview.  

 
 

MULTI GAS 

Transmitter:      
Width x height: 230 mm x 202 mm 

          Length: 350 mm 
Receiver:        

Width x height: 160 mm x 160 mm 
         Length: 330 mm 
Central unit:  

Width x height: 330 mm x 230 mm 
          Length: 110 mm 

Weight:  
          Receiver unit: 13 kg 
          Transmitter unit: 14 kg 
          Central unit 6 kg 
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Figure 7. GasEye Cross Duct Multi Gas overview.  

  Electric al characteristics  

Power input:      24 VDC nominal (19-30 VDC)  

Power consumption:   < 15VA (single gas)  

< 25VA (multi gas) 

EMC immunity:     In accordance with EN 61326-1 

Electric safety:     In accordance with 61010-1 

  Dynamic performance  

Warm-up time:  approx. 6 minutes. It takes approximately 60 minutes for the system 
to be fully operational. 

  Electric inputs and outputs  

Inputs:  
4 x analog input (4 ï 20 mA) 
8 x digital input (isolated) 
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Outputs:  
4 x analog output (4 ï 20 mA, isolated) 
8 x digital output (isolated) 
 

WARNING 

Analog outputs 

GasEye Cross Duct may have active  or passive  analog outputs, depending on the 
customer requirement. Please ensure that the outputs are handled according to 
their type. For details, please refer to Chapter 5 of this manual. 

 Customer interface  

Ethernet (RJ-45); 
WebServer based software for real-time logging of the gas concentration and optical 
transmission 
Windows - based Logger application 

 Climatic conditions  

Ambient temperature:    -30ÜC to +55ÜC 
Ambient pressure:     800 - 1200 hPa 
Ambient humidity:     RH < 99%, non-condensing 

 Purging  

Sensors purging flow rate:    0.2 ï 7 l/min 
Process purging flow rate:    5 - 50 l/min for each flange  
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 Packaging  

Each analyzer is shipped in an appropriate box. A stretch foil is used to secure the 
interior of the box from moisture. There are identification labels on each box which 
are doubled on the stretch foil. On the outside of the box there are also shipping 
documents and delivery note.  
 
The interior of the box contains the following items 
 
Analyzer:  
 
Central unit 
Receiver unit 
Process flanges 
Purging tubes 
Graphite gaskets 
Hybrid loop cable (length according to the order) 
Purging tubing connectors (according to the order) 
Flange screws, nuts and washers  
Ethernet cable (used for analyzer-to-computer connection) 
 
Documents:  
 
Packing list 
Calibration certificate 
Inputs/outputs test reports 
Process flange certificates 
 
Tools:  
 
Wrench size 24 
Hex 6 mm 
Hex 14 mm 
Flat-head screwdriver (for electrical connections) 
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 Calibration and calibration certificate  

 
 
The analyzer is calibrated using certified gas sample in the factory. One of the key 
parameters of the analyzer is its limit of detection (LOD) which determines the lowest 
measurable concentration. This quantity is estimated for each application and is 
determined for each device before shipping to our customers. For every GasEYE 
analyzer we determine the limit of detection during a 12-hour cycle in a climate 
chamber. The analyzer is placed on a test gas cell and a zero sample is introduced. 
A zero sample is either nitrogen or dry air to purge out the constituent of interest. The 
climate chamber temperature is then varied between  
-20ÁC to +55ÁC and the concentration signal is logged, as well as other important 
analyzer parameters. Based on the concentration reading during the temperature 
cycle the limit of detection is calculated using the following equation: 
 

ὒὕὈ ςz ίὸὥὲὨὥὶὨ ὨὩὺὭὥὸὭέὲὫὥί ὧέὲὧὩὲὸὶὥὸὭέὲ 
 
Limit of detection is usually quantified in ppm x meter units. This allows to easily 
recalculate the limit of detection for arbitrary path length. For example: Limit of 
detection for standard carbon monoxide application at room temperature is LOD 0.2 
ppm x m. If the process path length is 2.5 meters the actual limit of detection at this 
distance will be: 
 

ὒὕὈ ͽ ςȢυ άὩὸὩὶί 
ὒὕὈ

ὖὶέὧὩίί ὴὥὸὬ ὰὩὲὫὸὬ
 
πȢς ὴὴά ὼ ά

ςȢυ ά
πȢπψ ὴὴά 

 
Before shipment, each analyzer is accompanied with individual calibration certificate, 
see Figure 8, where all calibration and performance information are given. 
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Figure 8. Calibration certificate.   

CALIBRATIONCERTIFICATE

Manufacturer: Airoptic Sp. z o.o.

Address:
Telephone number:
E-mail adress:
Web adress:

Ul. Rubiez 46B, 61-612 Poznan, Poland
+48 61 6272 128
info@airoptic.pl
www.airoptic.pl

We hereby certify that the instrument mentioned below has been calibrated in accordance with
the stated values and conditions.

Product Information:
Application:
Brand name:
Device number:
Serial number:

Gas Analyzer
In-situanalyzer
GasEyeCross Duct
DN:CD21.01.01
CD1000065

Carbonmonoxide(CO)calibration has been performed usinga certifiedCO (20 ppm)mixturein
nitrogen.Calibrationwas performedat p=999mbar and T=23ÜCand at2.04meter long optical
path.Span gasconcentrations were obtained by diluting the base mixture with nitrogen.

Spangas mixtureCO(ppm) 0.00 5.00 10.00

MeasuredCO (ppm) 0.02 4.99 10.00

Methane(CH4)calibration has been performed usinga certifiedCH4 (100%).Calibrationwas
performedat p=999mbar and T=23ÜC and at2.04meter longoptical path.Span gas
concentrations were obtained by diluting the basegaswith nitrogen.

Span gas mixtureCH4(ppm) 0.00 70.00 100.00

MeasuredCH4 (ppm) 0.00 70.10 100.10

Detection limit has been determined during a 12h long test cycle ina climate chamber with zero
gas sample (CO 0.00 ppm) and varying ambient temperaturebetween-20ÜCto +55ÜC

Carbon monoxide detection limit: 0.14ppm*m (@23ÜC)

Calibrated by:

Date:

Signed:
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 Installation  

 Safety information  

 
GasEye Cross Duct is classified as a Class 1 laser product. The emitted laser 
radiation is invisible (near infrared) and not hazardous to an unprotected eye. GasEye 
Cross Duct has warning labels placed at positions specified in the EN 60825-1:2014-
11 norm. 
 

NOTICE 

 
Internal invisible IR laser is a Class I  product. 

  

WARNING 
Heat safety  

Some metal parts and piping placed near the sensors might be at elevated 
temperatures due to high temperature purging - either from steam or from air. To 
avoid severe burns these parts must either be isolated or equipped with protective 
metal sheets. Always use protective gloves in the vicinity of such hot parts. 

 

WARNING 
Pressure safety  

It is possible to mount the GasEye Cross Duct to processes with elevated pressure. 
Although the window of the process interface is burst-tested up to 4 MPa (40 bar), 
the customer should define a safety factor appropriate to his application. 

 

WARNING 
Electrical safety  

Mounting or unmounting of the instrument must be performed with the power cord 
DISCONNECTED. The power supply must be connected only when the instrument 
is fully adjusted and secured.  
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 Mounting  

 Mounting conditions  

During the operation, the ambient temperature cannot exceed the values stated in the 
specification. If the unit is exposed to direct solar radiation, ensure that the total 
temperature will not exceed the maximum permitted temperature. If these conditions 
cannot be fulfilled the GasEye Cross Duct must be installed in a cabinet with a 
controlled environment. 
 

CAUTION 

Avoid condensation 

As condensation is normally a problem when moving the device from outdoor to 
the inside of a building, the device should be adapted to the new ambient conditions 
for a couple of hours before starting it. 

 

 Preparations  

Prior to the installation of receiver and transmitter units the process flanges must be 
welded in at the measurement point and must be compatible with DN50/PN10-40 with 
the minimum inner diameter of 50 mm. The flanges must protrude at least 150 mm 
(maximally 250 mm) from the wall and 25 ï 40 mm into the process area. Flange 
tubes should never be longer than the purge tube which has a standard length of 400 
mm. 
 

 

Figure 9. Schematic drawing of  the process  flange installation.   
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The central unit (transmitter unit for Multi Gas version) and the receiver unit need to 
be aligned with respect to the axis of symmetry of the flange. 
 
During the installation of the GasEye Cross Duct instrument, the laser and the 
photodetector must be aligned to the optical axis of the sensor pair. Note that each 
sensor has an optical axis of its own which is its axis of symmetry. In addition, the 
sensor body is at an angle to this axis. The reason for this is that the laser beam 
passes through two wedged windows before it enters the receiver. Each wedged 
window will refract the beam at an angle of approximately 1.5Á.  
 

 Optical path length determination  

 
For proper performance of the instrument it is crucial to determine the correct optical 
path length. User must enter the actual value of the measuring path length in meters 
in the GasEye WebServer (Refer to Chapter 8.2 Parameters tab). The measuring 
path length is defined as the distance between the ends of purging tubes. Please refer 
to Figure 10 for correct determination of the path length. 
 

 

Figure 10. Schematic drawing of the optical path length dete rmination.  
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 Purging tube s 

 
The installation of purging tubes on each side is similar. The purging tube is placed 
between the customer flange and the process flange. To seal the connection two 
graphite gaskets are placed on each side of the purging tube. Please refer to Figure 
11 for installation details. 
 

 

Figure 11. Schematic drawing of purging tube installation.  

 

ID Name 

C1 Nuts 

C2 Washers 

C3 Process interface 

C4 Graphite gasket 

C5 Purging tube 

C6 Alignment flange 

C7 Screws 

Table 5. Descriptions of p urging tube installation . 

 
  

C4 C5 C4C3C2C1 C6 C7
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 Flange installation  (3Á or 1Á wedge window standard version)  
 

1. Put graphite gasket on the purging tube and insert it into process flange. 
 

  

Figure 12. Mounting gasket on the purging tube.  

 
2. Check if the window in flange is clean. The good way to do this is to look 

through the window on a source of white light or its surroundings. If there is 
some dust or dirt, it should be cleaned with dry, dustless cloth and then 
purged with some dry air. Some isopropyl alcohol may also be used. 
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Figure 13. Flange with window.   
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3. Put M16 screws through flange and mount it on the process flange with 
another graphite gasket between flange and purging tube. 
 

  
Figure 14. M16 screws mounting.  

4. Screw on M16 nuts with pads and tighten them with 14mm hex key and 
24mm wrench. Nuts should be tightened with similar torque (around 60-
70Nm) to ensure good sealing on the gaskets. 
 

 

Figure 15. Nuts mounting.   
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 Flange installation ( 1Á wedge window easy -to-clean version  
ñETCò) 

1. Put graphite gasket on the purging tube and insert it into process flange. 

  

Figure 16. ETC - Mounting gasket on the purging tube . 

2. Check if the window in flange is clean. The good way to do this is to look 
through the window on a source of white light or its surroundings. If there is 
some dust or dirt, it should be cleaned with dry, dustless cloth and then purged 
with some dry air. Some isopropyl alcohol may also be used. 
 

 

Figure 17. ETC - Flange with window.  
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3. Mount flange on the process flange with another graphite gasket between 
flange and purging tube. 

 

 

Figure 18. ETC - mounting flange on the process flange.  

4. Screw on M12 nuts with pads and tighten them with 8mm hex key and 19mm 
wrench. Nuts should be tightened with similar torque (around 60-70Nm) to 
nsure good sealing on the gaskets. 

 

 

Figure 19. ETC - Nuts mounting.  
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5. Insert adapter with window into mounted flange. Check if the clocking bolt is 
on the right position to get into the hole in adapter. 
 

 

Figure 20. Mounting ETC adapter.  
 

6. Tighten the clamp ring (  90mm) on the adapter rim. 
 

 

Figure 21. ETC clamp ring.  
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 Alignment of GasEye Cross Duct  

 
The transmitter and receiver units must be aligned using two adjustment screws. 
These screws enable to regulate the axis of symmetry of the transmitter and receiver 
units and ensure that the laser beam travels properly between them. The 
receiver/transmitter units are mounted on flanges that have a spherical surface (See 
figure below) that helps in the alignment procedure. 

 Alignment kit  

The alignment procedure shall be performed using dedicated alignment kit. Alignment 
kit is an optional accessory and is not a standard item in the analyzer shipping 
package. 

 

Figure 22. Alignment kit nameplate.  
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Figure 23. Alignment tool kit  interior . 

 
Standard equipment that is found in this kit consists of: 
 

1. Light source (green LED torch) 
2. Aiming tool ï tool base with fine alignment piece 
3. Coarse alignment tool 
4. Allen key for adjustment screws (6 mm size) 
5. Batteries for LED torch (3xAAA) and dry grease for flange adapter gasket 
6. Spare flange adapter gasket 
7. Clamp ring  
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 Alignment procedure  

The purpose of alignment is to bring the laser light exiting the transmitter to the 
receiver mounted on the other side of the process site.  
 
Alignment procedure must be performed with high attention to ensure that the 
instrument will carry the measurements correctly.  
 
The alignment tool consists of a pair of lenses that focuses the light from the light 
source. The lenses can be moved with respect to each other, hence the spot will differ 
in size. The optimal focal point is found when the spot seen on the fine aligning piece 
is smallest possible.  
 
Proper alignment is achieved when the focal spot is in the dedicated point of the fine 
aligning piece crosshair. Point placement depends on the specific device. The 
crosshair with optimal aligning point for particular system can be found on a sticker 
under the analyzer lids (receiver lid or transmitter/central unit lid). 
 
Please check whether the flange windows are clean before mounting alignment kit 
elements or sensor units. Flange purging is recommended for every installation and 
should be operational before installation of the flange on the process. This ensures 
that the windows will remain clean during the installation of the flanges. 
 

CAUTION 

When releasing the clamp hold the sensor unit to prevent it from falling! 
 

 
 

1. Place the light source in 
the sleeve and switch it 
on. Make sure that the 
light source is 
operational. 

 

Figure 24. Placing the light source . 

2. Proceed to the transmitter side of the instrument. 
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3. Remove the fine aligning 
piece from the aiming 
tool. Loosen the screw 
on the side of the aiming 
tool and slide the fine 
aligning piece out. 

 

    Figure 25. Fine aligning piece.  

 

4. Position the aiming 
piece base on the flange 
and ensure that the 
screw on the side of the 
aiming tool is in line with 
the purging inlet (on the 
side of the flange). 

 

Figure 26. Aiming piece  positioning . 
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5. Tighten the clamp ring 
on the aiming piece rim. 

 

Figure 27. Clamp ring tightening.  

 

6. Place the coarse 
aligning unit inside of 
the aiming piece base. 

 

Figure 28. Coarse aligning unit.  
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7. There should be a light 
spot visible on the 
coarse aligning unit 
screen. If the spot is not 
visible check whether 
the light source is 
switched on.  

 
NOTE! It may be necessary to 
use a hood to increase the 
visibility of the spot by reducing 
the ambient light intensity. 

 

Figure 29. Light spot  visibility . 

 

8. By sliding the coarse 
aligning unit the bright 
spot may be focused on 
the screen. Find a 
position at which the spot 
becomes the smallest 
and sharpest. 

 

Figure 30. Finding the best spot.  
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9. Using the provided Allen 
key, turn the two screws 
WITHOUT springs until 
the light spot reaches the 
center of the crosshair. 

 
NOTE! If at any moment the 
alignment screws become loose, 
please tighten the screw with 
spring on the opposite side. 

 

Figure 31. Proper adjusting of the light 
spot.  

10. Replace the coarse 
aligning unit with the fine 
aligning unit. Make sure 
that the crosshair is 
oriented just like in the 
picture (in line with the 
aiming tool screw and the 
purging inlet in flange). 

 

 

   Figure 32. Crosshair orientation.  

11. There should be a light spot 
visible on the fine aligning 

 
 



 
 
Installation   

 

GasEye Cross Duct  
Operating i nstructions, 12/2023 

39 

 

unit screen. By sliding the 
fine aligning unit, the bright 
spot may be focused on the 
screen. Find a position at 
which the spot becomes 
the smallest and sharpest 
and tighten the screw in the 
aiming tool.  

 
 

12. Again, use the provided 
Allen key to align the light 
spot in the desired point on 
the crosshair. The optimal 
aligning point can be found 
on the sticker under the 
analyzer lid (both 
transmitter/central unit or 
receiver ï see picture 
below) 

 

  
Figure 33. Finding the optimal aligning 

point.  

 

Figure 34. Target aligning point sticker (on the bottom of receiver unit lid) . 

 
 

CORRECT INCORRECT 
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13. Upon the completion of step 12 proceed with adjustment of the transmitter 
unit side by swapping places of the light source and the aiming tool and 
starting from step 4 of the alignment procedure. 

 
The alignment procedure is completed when on the receiver and transmitter sides the 
light spots are in the optimal aligning point of crosshair for particular analyzer. This 
alignment should be valid even when the receiver and transmitter units are mounted, 
dismounted or even when new replacements are installed. However, it is advised to 
check the alignment prior to each montage. 

 Sensor mounting  

 
After completing the flange alignment user may proceed to sensor mounting. 
 

1. Place the transmitter and receiver units on respective sides of the process. 
 

2. Prior to installation ensure that the ring gasket is present on the flange and 
mount the receiver on the flange. 

 

 

Figure 35. Mounting the receiver on the flange.  

 
3. Make sure the receiver tube is connected properly so the front surface of the 

tube is aligned to the alignment flange sleeve surface. The connection can be 
tightened now. 
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Figure 36. The receiver -flange connection.  

 
 
 
 

4. To tighten the connection place the clamp on the rim of the tube. 
 

 

Figure 37. Placing the clamp.  
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5. Tighten the connection using the clamp screw. 
 

 

 

Figure 38.  Connection with the clamp screw . 

 
 

6. Mount the transmitter. Follow the same procedure as for the receiver. 
 

7. The system is now prepared for electrical connections. 
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 Housing lid open ing  

Central unit  
 

1. Dismount housing lid of central unit by unscrewing each of the four bolts. 
Please do it carefully since the lid has connection to boards inside the 
housing.  
 

2. Separate the lid out of the housing, until the end of wire hinges. Keep horizontal 
direction (perpendicularly to front side).  

 
 

 

 
 

3. Tilt the lid at an angle (maximally 110Á) to allow easy access to the 
components inside the housing. Tilt the lid carefully, do not use too much 

strength. 

Figure 39. Central  unit housing lid bolts  



 
 

  Installation 
 

 

44 GasEye Cross Duct  SG and MG 
Operat ing instructions, 12/2023 

 

 

Figure 40. Central unit lid opening.  

 

Figure 41. Maximum angle of central unit lid opening.  
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Receiver uni t 
 

1. Cautiously dismount housing lid by unscrewing each of the four bolts. Do it 
carefully because receiver unit lid is not attached to the rest of the unit by any 
other way than the bolts. 
 

  

Figure 42. Receiver unit housing lid bolts . 

Transmitter unit  
1. Cautiously dismount housing lid by unscrewing each of the four bolts. Do it 

carefully because receiver unit lid is not attached to the rest of the unit by any 
other way than the bolts. 
 

 

Figure 43. Transmitter unit lid bolts.  
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 Electrical installation  

  Electrical connections  

The GasEye Cross Duct gas analyzer consists of a cross-duct sensors - a 
central/transmitter unit and a receiver unit. The transmitter unit emits laser radiation 
directly through the process containing the constituents of interest. The receiver unit 
collects the radiation on the other side of the process duct. The receiver unit is 
connected to the central unit by means of a hybrid loop cable. 
 
Standard connections  (included) needed for analyzer commissioning are as follows: 

ü Customer cable ï used for power supply and analog/digital IO. Customer cable 
is an electrical cable with 12 x 0.5 mm2 wires. Standard length is 5 meter (other 
lengths on request).  

ü Hybrid loop cable ï used to connect the receiver unit with the central unit. The 
hybrid loop cable consists of a fiber optic cable for communication between 
receiver and the central unit as well as an electrical cable for powering and 
synchronization with the receiver unit. Standard length is 10 meter (other 
lengths on request). 

ü Ethernet cable ï used for connection of the analyzer with a computer via 
WebServer. Standard length is 10 meter (other lengths on request). 

 
The connections are shown in Figure 44.  
 
Additional connections for analog or digital signals, as well as Modbus RTU or Add-
on module functionality are available depending on the customer requirement. 
 
Electrical characteristics:  

ü 24 VDC nominal (19 ï 30 VDC) 
ü max. 15W 

 
Available interfaces:  

ü 4 x analog output 4 ï 20 mA (isolated, easy user selection via DIP switch 
between active/passive mode) 

ü 4 x analog input 4 ï 20 mA (easy user selection via DIP switch between 
active/passive mode) 

ü 8 x digital output (isolated) 
ü 8 x digital input (isolated) 
ü Human Machine Interface (HMI) ï LCD backlight display located on the central 

unit housing lid 
ü Ethernet port:  

a) WebServer ï system configuration and data acquisition via web browser, 
b) Windows based program ï GasEye logger for real time data acquisition, 
c) remote service and diagnostics 

ü d) USB port ï service and diagnostics port 
ü Optional:  Modbus (TCP/IP), Modbus RTU, Profinet, Profibus  
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Additional build -in features:  

ü Automatic gain control (AGC): ensures correct gas measurement even at high 
dust loads resulting in loss of optical transmission down to 0.5%.  AGC 
operates fully automatic with no need for manual adjustment of the signal gain 
under any process conditions 

ü Self-calibration features: Internal reference gas compartment is used for 
closed loop control of the zero and span drift 

 
The system is composed of two units: central unit (with a transmitter) and receiver 
unit. The receiver unit is connected to the central unit with a hybrid loop cable. The 
standard loop cable length is 10m (up to 150m). The system is connected to the 
customer DCS with the customer cable (standard length is 5m). It is also used for 
powering the device. Ethernet cable is provided for commissioning/service/diagnostic 
purposes (standard length 10m). System can be fully parametrized and tested via 
WebServer. Additional cables for industrial protocols must be provided by the 
customer.  
 

 GasEye Cross Duct Single Gas  

 
GasEye Cross Duct Single Gas consists of central unit and receiver unit. See figure 
below. 
 
 

 

Figure 44. Cross Duct Single Gas electrical connection diagram . 
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 GasEye Cross Duct Multi Gas  

GasEye Cross Duct Multi Gas consists of transmitter unit, central unit and receiver 
unit. See figure below. 
 

 

Figure 45. Cross Duct Multi Gas electrical connection diagram.  
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 GasEye Cross Duct Multi Gas Multi Point  

The system is composed of two transmitter units, one central unit and two receiver 
units. See figure below. 
 

 

Figure 46. Cross Duct Gas Multi Point Electrical Connection diagram.  

 

 Central unit ï electrical terminals  

 
The description of the central unit electrical terminals with its functionalities is 
presented in this chapter.  
 
1. Pressure sensor 
2. Electrical terminals 
3. USB port 
4. Ethernet port for WebServer connection 
5. Add-on module interface (optional) 
6. Front panel display connection 
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Figure 47. Top view of the HOST board  

 
 
 

 

Figure 48. Electrical terminals numbering . 
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Figure 49. Electrical terminal configuration . 

 

25 48 

1 24 
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No. Row Function  Symbol  Characteristic  

1 I Supply voltage 
for receiver side 

RemoteRX 
+ 

19õ30 VDC (output) 
2 I - 

25 II 
Supply voltage 24 VDC 

+ 
19õ30 VDC (input) 

26 II - 

3 I Analog input 1 
(4õ20 mA) 

AIN1 
COM 19õ30 VDC, 24mA 

Active/Passive 4 I IN 

5 I Analog input 2 
(4õ20 mA) 

AIN2 
COM 19õ30 VDC, 24mA 

Active/Passive 6 I IN 

27 II Analog input 3 
(4õ20 mA) 

AIN3 
COM 19õ30 VDC, 24mA 

Active/Passive 28 II IN 

29 II Analog input 4 
(4õ20 mA) 

AIN4 
COM 19õ30 VDC, 24mA 

Active/Passive 30 II IN 

7 I Analog output 1 
(4õ20 mA) 

AOUT1 
COM 19õ30 VDC, 24mA 

Active/Passive 8 I OUT 

9 I Analog output 2 
(4õ20 mA) 

AOUT2 
COM 19õ30 VDC, 24mA 

Active/Passive 10 I OUT 

31 II Analog output 3 
(4õ20 mA) 

AOUT3 
COM 19õ30 VDC, 24mA 

Active/Passive 32 II OUT 

33 II Analog output 4 
(4õ20 mA) 

AOUT4 
COM 19õ30 VDC, 24mA 

Active/Passive 34 II OUT 

11 I 

Resistance thermometer 
input 

RTD 

V+ 

PT100/PT1000 
2-,3-,4-wire 

12 I I+ 

35 II V- 

36 II I- 

13 I 

Digital outputs 
1õ8 

DIGITAL OUTPUTs 

1+ 

30VDC, 0.5A 
Isolated 

14 I 2+ 

15 I 3+ 

16 I 4+ 

17 I 

DOUT_NAMUR 

5+ 

18 I 6+ 

19 I 7+ 

20 I 8+ 

21 I Digital outputs  
supply voltage 

DOUT_PWR 
+ 

22 I - 

37 II 

Digital inputs 
1õ8 

DIGITAL INPUTs 

1+ 

30VDC, 0.1A 
Isolated 

38 II 2+ 

39 II 3+ 

40 II 4+ 

41 II 5+ 

42 II 6+ 

43 II 7+ 

44 II 8+ 

45 II Digital inputs 
supply voltage 

DIN_PWR 
+ 

46 II - 

23 I 

MODBUS RTU RS485 

GND 

Isolated 
24 I GND 

47 II A 

48 II B 

Table 6. Description of the electrical terminals   
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 Power supply  

 
Specification  

Device requirements: 
ü voltage range: 19õ30 VDC, typ. 24 VDC, 
ü power consumption: max. 15W / 25W (single / multi gas device). 

For proper operation of the device secure adequate power supply. 
 
Connection  

Connect the power supply to HOST board P3 terminal. Use the customer cable 
provided with the device or use a standard cable (shielded cable is preferred) with a 
maximum wire diameter of 2.5 mm2 (14AWG). Connect the positive pole of the power 
supply to the pin 25 and negative pole to the pin 26. Power supply connection diagram 
is presented at Figure 50. 

 

Figure 50. Power supply connection diagram .  
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Protection  

The device is protected by the eFuse with integrated reverse-input polarity 
protection. The device can withstand positive and negative supply voltages up to Ñ60 
VDC. In case of overvoltage, undervoltage, overcurrent or reverse-input polarity the 
device is switched off and the red diode on the HOST board (at the 24VDC section) 
is illuminated. 
 

WARNING 

Power supply 

The device does not have a power switch!  

¶ Provide a protected circuit breaker in the vicinity of the device at the place of 
installation. 

¶ The circuit breaker must be a switch or power switch, and must be labelled as 
the circuit breaker for the device. 

¶ At the supply point, the power supply must be isolated from dangerous live 
cables by double or reinforced insulation in the case of devices with a 24 V 
supply voltage. 

¶ To be supplied by an approved class 2 power supply 

 Battery supply  

Battery supply is used to protect RTC (real time calendar) chip (RV-8523) against 
registers clear after main power will be lost. 

WARNING 

Battery is not used in IECEx nor ATEX version of the system. 

Battery Specification  

Lithium battery 3V - CR2032 ( non-rechargeable ) 

 

 

Figure 51. Battery socket location of the Host board  
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 Analog outputs and inputs  

 
According to the customer preference the analog outputs and inputs can be set as 

active or passive. Please follow the instructions regarding analog outputs and inputs 
to avoid faulty operation or damage to the system. Figure 52 presents an overview of 
the analog input/output dip switches which are found on the electrical panel. Dip 
switches are used to switch between passive and active. To set analog input or analog 
output signal to passive, change assigned switch position on position P (Passive). To 
set analog input or analog output signal to active change assigned switch position on 
position A (Active). 
 

 

Figure 52. Analog input/output dip switches.  

 
 
Analog outputs can operate in two modes accordingly to NAMUR NE43 and EN 

15267-3:2008. The operation mode can be selected via WebServer in 
Parameters/AOUT tab. GasEYE device is generated the failure signal at the level of 
3.3 mA. 
 

NAMUR NE43 is an international association of process instrumentation user 
companies that have worked on improving the diagnostic coverage in 4 to 20-mA 
analog output transmitters to address associated safety issues (Figure 53). NAMUR 
NE43 provides the guideline for signaling-failure information to the safety-interlock 
systems over a 4- to 20-mA loop. NAMUR NE43 recommends using 3.8 mA to 20.5 
mA as an extended measurement information range. NAMUR NE43 recommends 
using loop current below 3.6 mA or above 21 mA is in the diagnostic failure information 
range. 
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Figure 53. NAMUR NE43 Recommendation . 

EN 15267-3:2008 is a European Standard that specifies the performance criteria 
and test procedures for automated measuring systems that measure gases and 
particulate matter in, and flow of, the waste gas from stationary sources. This 
European Standard supports the requirements of particular EU Directives. It provides 
the detailed procedures covering the QAL1 requirements of EN 14181 and, where 
required, input data used in QAL3. EN 15267-3:2008 provides the guideline for 
signaling-failure information to the safety-interlock systems over a 4- to 20-mA loop 
(Figure 54).  
 

 

Figure 54. EN 15267-3:2008 Recommendation . 

 
Each analog input and output is individually tested for each GasEYE device using 

PLC station before the shipment. The report from the tests is generated automatically 
and is attached to the package. 
 
 

 Active analog outputs  

Active analog outputs need no external powering of the output terminal. Please refer 
to Figure 55 for output signal connection. 
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Figure 55. Exemplary usage of active analog output.  

 
RLOAD should be at least 50Ý 
 

WARNING 

Active analog outputs 

GasEye Cross Duct provides supply voltage for the active analog outputs and thus 
analog outputs MUST NOT BE powered externally. Please set the dip switch to 
Active (A) before powering up the system. 
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 Passive analog outputs  

 
Passive analog outputs require external powering for operation. Please refer to Figure 
56 for output signal connection. 
 

 

Figure 56. Exemplary usage of passive analog output.  

 
RLOAD should be at least 50Ý 
 

WARNING 

Passive analog outputs 

GasEye Cross Duct does not provide supply voltage for the passive analog outputs, 
thus they MUST BE powered externally. Please set the dip switch to Passive (P) 
before powering up the system. 
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 Active analog inputs  

Active analog inputs need no external powering of the input terminal. Please refer to 
Figure 57 for input signal connection. 
 

 

Figure 57. Exemplary usage of active analog input.  

 

WARNING 

Active analog inputs 

GasEye Cross Duct provides supply voltage for the active analog inputs and thus 
analog inputs MUST NOT BE powered externally. Please set the dip switch to 
Active (A) before powering up the system. 
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 Passive analog inputs  

Passive analog inputs require external powering for operation. Please refer to Figure 
58 for input signal connection. 
 

 

Figure 58. Exemplary usage of passive analog input.  

 

WARNING 

Passive analog inputs 

GasEye Cross Duct does not provide supply voltage for the passive analog inputs, 
thus they MUST BE powered externally. Please set the dip switch to Passive (P) 
before powering up the system. 
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 DOUT 

GasEye system provides 8 high side power switch (MOSFET) based digital outputs. 
Digital outputs are galvanically isolated from HOST board thus the digital outputs 
block must be powered externally (pin 21 and 22, 19-30 VDC). Each output can 
handle current up to 0.5 A. The status of each output is displayed on the HOST board 
with the blue LED in DOUT section. In the DOUT_PWR section the status of the power 
supply (green LED -> Power OK, red LED -> Power NOT OK) can be found. 

 

Figure 59. Exemplary usage of digital output.  

 

WARNING 

Digital outputs 

GasEye Cross Duct does not provide supply voltage for the digital outputs, thus 
they MUST BE powered externally. 
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 DIN 

GasEye system provides 8 digital inputs. Digital inputs are galvanically isolated from 
HOST board thus the digital inputs block must be powered externally (pin 45 and 46, 
19-30 VDC). The status of each input is displayed on the HOST board with the blue 
LED in DIN section. In the DIN_PWR section the status of the power supply (green 
LED -> Power OK, red LED -> Power NOT OK) can be found. 
 

 

Figure 60. Exemplary usage of digital input.  

 

WARNING 

Digital inputs 

GasEye Cross Duct does not provide supply voltage for the digital inputs, thus they 
MUST BE powered externally. 
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 RTD 

GasEye system provides the resistance temperature detectors (RTDs) input for 
measuring the process temperature. The system can be configured with two dip 
switches to operate with PT100/PT1000 and 2-,3-,4-wire connection. Please refer 
Figure 61 to Figure 63 for signal connection. 
 
 

 

Figure 61. Exemplary usage of 2 -wire RTD.  

 

WARNING 

RTD 

2-wire RTD require additional terminal connection, please make the external 
jumper for 11 and 12 as well for 36 and 35. 
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Figure 62. Exemplary usage of 3 -wire RTD.  

 

WARNING 

RTD 

3-wire RTD require additional terminal connection, please make the external 
jumper for 36 and 35. 
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Figure 63. Exemplary usage of 4 -wire RTD.  
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 Loop (hybrid) cable connection  

 
The loop (hybrid) cable is used to connect the Receiver unit with the Central unit. It 
consists of optical fiber and two electric wires (2x0.5mm2). For proper operation use 
only the loop cable supplied by Airoptic. Please refer to Figure 65 for electrical signals 
connection. Please follow the step-by-step instruction for correct installation. 
 

 

Figure 64. Loop (hybrid) cable . 

 

Figure 65. Central unit < -> Receiver connection with loop cable . 
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 Receiver unit ï loop cable installation  instruction:  

1. Cautiously dismount housing lid by unscrewing each of the four bolts. 
 

2. Prepare the hybrid loop cable for connections. 
 

 

Figure 66. Hybrid loop cable details . 

3. Place the sealing nut and the claw on the hybrid loop cable. 
 

 

Figure 67. Hybrid loop cable ï sealing nut and claw . 

4. Ensure that the EMC contact is placed on the aluminum sleeve. 

Claw Sealing nut  EMC contact  
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Figure 68. Hybrid loop cable ï EMC contact . 
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Figure 69. Grounding point for hybrid loop cable (stainless steel glands 
version)  



 
 

  Electrical installation 
 

 

70 GasEye Cross Duct  SG and MG 
Operat ing instructions, 12/2023 

 

 

Figure 70. Grounding point for hybrid loop cable (nickel -plated brass glands 
version) . Electrical contact between grounded gland and metal hose on the 

hybrid loop cable is ensured by the metal EMC contact placed inside the 
gland.  

5. After opening of the receiver side of the instrument you will see the following 
board. 

 

 

Figure 71. Hybrid loop cable installation . 

Fiber cable receptacle  

Receiver power supply  
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6. Slide the hybrid loop cable through the gland placed on the bottom side of the 
receiver.  

 
7. Using the wrench (size 24) tighten the connection. The hybrid loop cable 

should now be blocked in the gland.  
 

8. Place the fiber cable in the connector. Lock the cable by twisting the nut on the 
thread. 

 
9. Place the other two wires from the hybrid loop cable in the ports of the receiver 

power supply terminal  
a. Brown ï> ( + ) 
b. Green ï> ( - ) 

 
10. When the installation is completed the assembly should look like on the 

following figure. Close the receiver unit with the lid. 
 

 

Figure 72. Completed hybrid loop cable installation (nickel -plated brass 
glands version) . 
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Figure 73. Completed hybrid loop cable installation  (stainless steel glands 
version) . 

  








































































































































































































































































































































































































































































