
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iQSiC   
 

-high temperature gas sensor  
systems for emissions monitoring 
 

CO + O2 + NOx 

Combustion Control 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iQSiC 
Based on a high-temperature resilient 

semiconductor & ceramics transducer 

platform encapsulated in a ceramic 

packaging, the SenSiC iQSiC multi-

gas sensors are suitable for in-situ, on-

line exhaust and flue gas emissions 

monitoring. 

With the sensor elements fitted to a 

standard protective metal housing in 

common use for sensors in the marine, 

automotive, and process industries, 

the sensor units are easily mounted to 

an exhaust or flue gas pipe using a 

proven and reliable concept.  

Being developed for process industry 

applications, the sensor elements and 

protective housings are designed to 

allow measurements over a wide 

range of flows and to reliably handle 

vibrations as well as fluctuations in 

ambient and exhaust temperature. 

Available with different types of cabling 

the sensor units can also be adapted to 

suit most ambient environments. 

Generally, the iQSiC multi-gas sensor 

systems also offer short response 

times with t90 on the order of one to a 

few seconds, allowing truly real-time 

monitoring.   

General features of the iQSiC sensor 

series  

• Excellent resilience to soot 

and/or other types of 

particulate matter 

• Resilient to thermo-shock 

caused by water condensation 

and impingement of small 

droplets on the sensor element 

• Short light-off time, the sensor 

is ready for use in a few 

seconds after start-up 

• Long life-time, > 1 years of 

continuous operation  

• Maintenance-free for most 

general applications. Regular 

re-calibration may be advisable 

for certain specific applications  

 

On display: The ceramic sensor element with 
its encapsulated transducer device (1), is 
mounted in a metal protective housing (2), 
and connected to external cabling 
to form one of the iQSiC sensor 
probes (3).  

(1) 

(2) 

(3) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Flue gas CO, O2 and NOx 

monitoring for the control 

of combustion processes 

Continuous flue gas CO, O2, and NOx 

level monitoring is critical to ensure 

minimal pollutant emissions and good 

overall combustion efficiency, e.g. in 

the generation of heat and/or power for 

district heating, electricity production, 

and industrial processes. 

CO and NOx constitute good indicators 

of combustion efficiency, especially if 

also combined with the flue gas O2 

concentration. When the air supply is 

insufficient to fully combust the fuel, 

flue gas CO and NOx concentrations 

are generally elevated while the O2 

concentration is low. Conversely, when 

too much of excess air is added to the 

process, the CO and O2 concentrations 

are (most often) moderate to high while 

the NOx concentration is comparatively 

low. Optimal efficiency is achieved for 

low to moderate O2-, low CO-, and 

elevated NOx concentrations.   

Being considered two of the most 

important air pollutants, CO and NOx 

are usually also regulated substances, 

the emission of which subjected to 

stringent limits and therefore required 

to be monitored. 

 

Enhanced process 

control with iQSiC CO, 

O2, and NOx sensor unit 

Being fast in responding to CO, O2, and 

NOx concentration changes, the iQSiC 

multi-gas sensor system allows true 

on-line and fully automated control of 

combustion processes to be realized. 

Optimal process efficiency and minimal 

emissions can therefore be ensured 

even for different/ varying combustion 

conditions such as various loads and 

fuel compositions.  

Moreover, as the iQSiC CO, O2, and 

NOx sensor probes are designed for 

operation at elevated temperatures 

and to be resilient to particle exposure 

as well as corrosion resistant, the 

sensor probes can be installed directly 

in the process gas flow, cutting cost for 

any additional sampling, filtering, gas 

cooling equipment which otherwise 

might be required. 

(4) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 CO SENSOR PROBE 

 

 

 

 

Measurement range 0-2000 ppm CO  0-1% on request * (impacting the 
resolution, see below)  

Accuracy  +/-5% of reading or +/-10 ppm whichever presents the larger value 

Interfering substances H2, hydrocarbons (Cross-sensitivity to H2: ~30%, HC: 100%) 

Operating temperature 250 °C  225 °C < Top < 325 °C on request * 

Exhaust temperature 200 °C max  300 °C max on request * 
(Non-destructive) 450 °C max   

Response time (t90) < 10 s  < 5 s (@ Top 325 °C)  

Life-time  ≥ 2 years  in continuous operation 

 
 

 

Sensor housing  -optional (stainless steel (depending on ambient conditions) 
  standard) 
  -ceramic seal  Gas-tight separation between front and 

rear parts prevents gas leakage through 
the housing  

     -dimensions  105 × 27 (mm), typical Length and maximum outer diameter 
    (excluding cabling) 
     -pipe mounting (thread) M18 × 1.5  (L = 12 mm) fits to lambda probe pipe connection 

Ambient temperature -40 - +85 °C  Rear end of sensor housing, cabling 
 
 
*As there is a trade-off between resolution (accuracy), high-temperature operation and dynamic 

range, a wider dynamic range and higher operation temperature can be offered upon request, 

however at the expense of lower resolution and impaired accuracy, especially at low gas 

concentrations 

CO SENSOR TECHNICAL DATA - PERFORMANCE 

CO SENSOR TECHNICAL DATA - INSTALLATION 

105 

16 

25 12 

10 
(mm) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
COMBINED O2/ NOx SENSOR PROBE 

 

 

 

 

Measurement range 0-2000 ppm NOx  
 
Accuracy  +/-5% of reading or +/-10 ppm whichever presents the larger value 

 

Interfering substances NH3 (ammonia)  (Cross-sensitivity to NH3: ~70%) 

  SOx  shortens sensor life-time 

Operating temperature 850 °C 

   

Exhaust temperature 100 - 800 °C 
     
Response time (t90) < 10 s    

 

Life-time  ~1 year  in continuous operation 

 
 

 

Sensor housing  - steel 
  -ceramic seal  Gas-tight separation between front and 

rear parts prevents gas leakage through 
the housing  

     -dimensions  97 × 24 (mm), typical Length and maximum outer diameter 
    (excluding cabling) 
     -pipe mounting (thread) M20 × 1.5  (L = 8 mm)  

Ambient temperature -40 - +85 °C  Rear end of sensor housing, cabling 

NOx SENSOR TECHNICAL DATA - PERFORMANCE 

NOx SENSOR TECHNICAL DATA - INSTALLATION 
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Measurement range 0.3-20% O2  
 
Accuracy  +/-5% of reading Less accuracy expected towards the low end of 

    the measurement range when subject to inter- 

    fering gases (see below) 

 

Interfering substances CO, HC, NOx  Valid for CO, HC, and NOx concentrations on 

    the same order as the O2 concentration 

  SOx  Shortens sensor life-time 

Operating temperature 850 °C 

   

Exhaust temperature 100 - 800 °C 
     
Response time (t90) < 10 s    

 

Life-time  ~1 year  In continuous operation 

O2 SENSOR TECHNICAL DATA - PERFORMANCE 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 CONTROL UNIT 

 

 
 

 

Mechanical     
     -dimensions  170 × 120 × 80 (mm) L × W × H (outer dimensions) 
     -mounting  4 × M5  (wall-mount) 
     -connections  Ethernet, Power  RJ45, 4-pole M12 connector   
  Analog out  8-pole M12 connector (CAN optional) 

  2 × sensor connections CO (8-pole M12) and NOx (4-pole M12) 

Signal output  -Digital  Over Ethernet 
  -Analog  4-20 mA, on request 

Power supply  12 V DC, 3 A  240 V AC / 12 V  DC power supply supplied 

Power consumption < 30 W  continuous operation (dependent on 
flue gas temperature)  

Ambient temperature -40 - +55 °C 

CONTROL UNIT TECHNICAL DATA 

 


