
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 iCSiC   
 

- complete combustion control  
system for high-efficiency gas 
burner operation 
 

   



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iCSiC 
Comprising high-temperature resilient 
semiconductor & ceramics sensors to 
monitor residual flue gas oxygen and 
carbon monoxide concentrations as 
well as a high-performance air mass 
flow controller, the iCSiC system is well 
suited for combustion control and gas 
burner efficiency optimization, thereby 
maximizing productivity while reducing 
fuel consumption and minimizing CO2 
(and other greenhouse gas/ pollutant) 
emissions.  

 

Allowing continuous, real-time flue gas 
oxygen and carbon monoxide level 
monitoring as well as mass air flow 
adjustments, the iCSiC control system 
offers a cost-efficient solution not only 
to air/fuel ratio optimization following 
load variations but also automatic air 
flow modulation to match variations in 
fuel composition and quality. With the 
ability to handle a wide range of fuels, 
from coke oven gas and biogas to 
hydrogen (as well as blends of all these 
fuels and in all proportions), the self-
contained and easy-to-install control 
system also secures fuel flexibility for 
future gas burner operation.     

(1) 

(3) 

(2) 

(1) CO (a) and O2 (b) sensor 
mounted directly to the flue 
gas channel 

(2) Embedded sensor driver-, 
sensor data acquisition, 
signal processing-, and mass 
air flow control electronics/ 
software 

(3) Mass air flow control valve 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As the iCSiC CO and O2 sensor probes 
are designed for operation at elevated 
temperatures, over a wide range of 
flow rates, and to be resilient to particle 
exposure as well as resistant to 
corrosion, the sensor probes can be 
installed directly in the process gas 
flow, cutting cost for any additional 
sampling, filtering, and gas cooling 
equipment which otherwise might be 
required. 

With all sensor driving, data acquisition 
and signal processing, as well as mass 
air flow controller electronics/ software 
(including the control algorithms) fully 
integrated with the control system, the 
iCSiC can be used both as a stand-
alone unit for direct control of a single 
gas burner and as one node in a larger, 
distributed system control network.    

(4) 

 

 

Enhanced productivity 
with iCSiC burner control  
Continuous flue gas CO and O2 level 
monitoring is critical to ensure optimal 
overall combustion efficiency, e.g. in 
the generation of heat for industrial 
processes. Whenever the air supply is 
insufficient to fully combust the fuel, 
flue gas CO levels are elevated while 
O2 concentrations are low. Conversely, 
when too much of excess air is added 
to the process, the CO and O2 levels 
are (most often) moderate to high. 
Optimal efficiency is achieved for low 
flue gas O2- and CO- concentrations. 

Besides a reduced fuel consumption 
and minimized carbon dioxide (CO2) 
(and other greenhouse gas) emissions, 
an increase in combustion efficiency 
generally also results in a higher heat 
transfer rate to the process and thereby 
a higher throughput and increased 
productivity in e.g., steel-, paper-, and 
cement-manufacturing  

 

air supply 

fuel supply 

flue gas 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iCSiC burner control 
system requirements  
Based on the monitoring of flue gas O2 
and CO concentrations and feedback 
control of the air supply, the iCSiC 
control system is generally applicable 
for the control of all types of burners, 
independent of burner design, power 
rating, flow rates, and fuels. Still, some  
requirements need to be considered 
prior to the iCSiC system installation. 

For best sensor- and control system-
performance, the sensors should be 
mounted to the flue gas channel in a 
position where the gas temperature 
can be expected to stay below 400 °C 
for all operational conditions. For all 
other cases, a sampling probe or an 
extraction tube should be used (see 
the list of options on the right) to allow 
partial gas cooling prior to flue gas CO 
and O2 measurement. 

Best long-term sensor performance/ 
lifetime is also achieved under low-PM 
(Particulate Matter) conditions. For 
large-scale gas burners/ combustors/ 
turbines, a sensor installation down-
stream the particle filter/ ESP is thus 
preferred if/ whenever possible. 

 

iCSiC burner control 
system options  
 

Sampling probe/ extraction tube 

For the case of flue gas temperatures 
permanently or partially reaching 400 
°C (and above) at the sensor position, 
an optional sampling probe/ extraction 
tube can be used to sample/ extract 
and cool part of the gas flow prior to the 
sensor measurements. Depending on 
e.g., flue gas temperature and flow 
conditions, different sampling probe/ 
extraction tube designs are available, 
for more information contact SenSiC’s 
sales representative. 

 

Optional NOx sensor   

An option for flue gas nitrogen oxides 
(NOx) monitoring can also be added to 
the control system by replacing the 
oxygen sensor with a combined O2 and 
NOx sensor. Contact SenSiC’s sales 
representative for more information. 

 

Optional H2 sensor 

For the control of hydrogen (H2) fueled 
burners the CO sensor can be replaced 
by a H2 sensor, for more information 
contact SenSiC’s sales representative. 

 Optional hydrogen (H2) sensor (see 
burner control system options list below 

 

 

  

 

 

   

Optional sampling probe for gas 
cooling (see burner control 

system options list 
on the right) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iCSiC burner control 
system options (cont.)  
 

External data transfer/ visualization 

In addition to the self-contained closed-
loop control, an optional transfer of flue 
gas CO and O2 (as well as NOx and H2) 
concentration data can also be realized 
via analog (4-20 mA) and digital 
(ethernet-based) protocols. 

 

Furthermore, external/ remote control 
of the mass air flow valve can also be 
offered as an option whereby the iCSiC 
control system is possible to integrate 
with other control systems. iCSiC CO 
and O2 (as well as NOx and H2) data 
may optionally also be stored in a cloud 
based database and visualized over an 
on-line service.  

 

Optionally the iCSiC control system can be configured as nodes in a distributed control 
system, with analog (4-20 mA) or digital (ethernet-based) data transfer. 

CONTACT 

SenSiC AB   www.sensic.se  

Sales information:  Technical information: 

Lars Hammarlund  Mike Andersson                  
lars.hammarlund@sensic.se mike.andersson@sensic.se                
+46 (0)7   +46 (0)76 308 64 22 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 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) 

TECHNICAL DATA 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 COMBINED O2/ NOx SENSOR PROBE 

 

15.5 

86.0 

9.0 15.0 

10 15.0 11.0 7.0 (mm) 

 

 

 

 

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 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 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 

 


