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ULTRA LOW NOX EMISSION COMBUSTION SYSTEMS 
 

HTB - HIGH TEMPERATURE BURNERS  
 
 
Introduction 
 
Uniform temperature and heat flux, high quality 
of product, reliability, safety and low emission 
of pollutants – these are the key factors for heavy 
industry in the area of combustion processes. These 
aspects have been widely examined and proved by 
the HiTAC technology (High Temperature Air 
Combustion) since the beginning of the 90s or even 
late 80s of the last century. The HTB (High 
Temperature Burner) utilizes the HiTAC 
combustion technology and gives more advantages 
than mentioned above. The HTB (Fig. 1) are heavy 
duty, high tech product that allows easy adjustment 
to existing furnace conditions, use of the existing 
recuperative system, and possibility to work with 
different type of fuel. Moreover, the HTB burners 
are easy to operate and are almost maintenance 
free. Finally, the HTB burners can decrease the 
operating costs thanks to an increase in combustion 
chamber refractory lifetime due to avoiding of 
temperature peaks. 
 

Fig. 1 Photo of the HTB burner with burner piping 

 

The above advantages of the HTB burners thanks to 
the HiTAC technology can be grouped in four 
areas: 

1. Improvement in final product quality, 
2. Increase in equipment lifetime, 
3. Reduction of pollutants, 
4. Reduction of fuel consumption. 

All these features are available together with 
reliability and safety. 
 
Construction and working principles 
 
The HTB burners (Fig. 2) have a very simple 
construction and consist of the following main 
components: 
- Metal casing lined internally with refractory 

insulation, 
- Air nozzle located in the centre of burner 

serving as a burner throat, 
- Fuel F1 lance (option), 
- Fuel F2 lance(s) located in a specific distance 

from the air nozzle, 
- Pilot burner (option). 

 

 
Fig. 2 3D visualization of the HTB burner with burner 

piping prepared in SolidWorks software 
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The HTB burner can work from the ambient 
temperature in conventional mode called the “F1 
mode” or “cold condition mode”. The F1 mode is 
realized by mixing of combustion air and fuel 
inside the burner and ignition of the mixture by the 
pilot burner before the outlet into the combustion 
chamber. This is used for gradual heating up of 
the combustion chamber. After the temperature 
reaches the fuel auto-ignition point burners can be 
switched to high temperature mode called the 
“HiTAC mode”, the “F2 mode” or “hot condition 
mode”. In this mode the fuel and combustion air are 
injected directly into the combustion chamber by 
separate nozzles. This principle stands behind the 
HiTAC combustion technology. High velocity of 
the air flow injected through the centre of burner as 
well as a specific F2 fuel lance(s) location from the 
air nozzle results in gradual mixing of the 
combustion process reactants (air, fuel, and flue 
gases) through the internal recirculation. This leads 
to dilution of air and, as a result, to reduction of the 
local oxygen concentration. This, together with 
a high temperature of the combustion process leads 
to very uniform temperature and heat flux, avoiding 
temperature peaks, and reduction of NOX (please 
see Fig. 3). 
 
Since the HTB burners can be equipped with pilot 
burners (the F1/F2 mode burner) there is no 
necessity to install additional external burners in 
order to bring the furnace into hot conditions. 
The furnace zones can be revamped with burners 
capable of F2 mode only, burners with F1 and F2 
equipment as well as with combination of both 
types. 
 

Fig. 3 Conventional combustion and HiTAC combustion 
– NOX profile 

 
The HTB burners can work with the furnace 
temperature up to and surpassing 1350°C. The HTB 
burners work with existing conventional 

recuperators, therefore no modifications on the 
recuperative system are necessary. The HTB 
technology allows preheated air temperatures up to 
1250°C to be supplied to the burners. Typically air 
temperatures are 300 - 600oC for centralized 
recuperative systems and 900 - 950oC for 
centralized regenerative systems. 
 
The HTB burners come in following series: 
HTB-DL0.X (0.0 - 0.99 MW) 
HTB-DL1.X (1.0 - 1.99 MW) 
HTB-DL2.X (2.0 - 2.99 MW) 
HTB-DL3.X (3.0 - 3.99 MW) 
HTB-DL4.X (4.0 - 4.99 MW) 
HTB-DL5.X (5.0 - 5.99 MW) 
HTB-DL6.X (6.0 - 6.99 MW) 
HTB-DL7.X (7.0 - 7.99 MW) 
HTB-DL8.X (8.0 - 9.0 MW) 
 
Examples of installations 
 
A fine example of HTB burners application is 
the revamping of the reheating furnace combustion 
system in SSAB Tunnplåt AB, Borlänge, Sweden. 
The burners (Fig. 4) work on propane or LPG fuel 
with the combustion air preheated up to 600°C by 
a recuperative system. The zone temperature 
is between 1100°C - 1250°C. The furnace where 
burners are installed (Fig. 5) is a walking beam type 
furnace with design capacity of 300 t/h. 
 

Fig. 4 Photo of the HTB burners, zone 3, SSAB 
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Fig. 5 Layout of the reheating furnace, SSAB 

 
The installation was revamped two times. In 2006 
two zones were rebuilt, Zone 1: 8 HTB-DL3.5 
burners, each with firing power rate capacity 
of 3.5MW and Zone 2: 9 HTB-DL3.8 each with 
firing power rate capacity of 3.8MW. In 2008 four 
remaining zones were revamped: Zone 3 (8 HTB-
DL2.8 – 2.8MW), Zone 4 (9 HTB-DL2.7 – 
2.7MW), and Zone 7/8 (in total 9 HTB-DL1.2 – 
1.2MW). 
Based on the results of guarantee tests after 
revamping in 2006 the NOx emission was reduced 
from about 125ppm down to less than 93ppm and 
from 93ppm down to less than 62ppm after 
the second revamp in 2008. The obtained results are 
corrected to 5% of O2 in flue gases. 
 
Besides radical NOx emission reduction the 
following additional advantages have been 
observed: 
- Uniform temperature field and heat flux in the 

furnace, 
- Improvement in product quality due to very 

even temperature in the furnace in comparison 
to the previous combustion system, 
- Unit fuel consumption has been reduced due to 

longer lifetime of the refractory on the skid 
system (thermal loss is lower, steam production 
is lower and stable between yearly maintenance 
stops). 

 
The HTB series burners can be custom-designed 
according to specific needs and special uses 
if necessary. As an example the HTB burners 
(HTB-DL-WG15) installed in the combustion 
chamber for utilization of the waste gas from blast 
furnaces in Energetyka Sp. z o.o. in Głogów, 
Poland can be mentioned (company of KGHM 
group). 
The system is a part of a steam boiler revamped in 
2009 with capacity of 38 t/h of steam. The 
combustion chamber is equipped with three 
specially designed HTB burners with a nominal 
firing power rate of 13,7 MW each (Fig. 6).  
 

 
Fig. 6 3D visualization of the HTB-DL-WG15 burner 

with piping prepared in SolidWorks software 

 
The burners are dual fuel, multi stage units for 
natural gas as a support fuel and the waste gas as 
a main gas fuel. The nominal flow rate of the waste 
gas is 21 667 Nm3/h and the support gas 800 Nm3/h 
for each separate burner. The preheated combustion 
air design temperature is 450°C, however in normal 
working conditions this temperature in the range of 
300-350°C. In nominal conditions the system 
is capable of utilizing 65 000 Nm3/h of waste gas 
for nominal combustion chamber temperature of 
950 - 1250°C while using 600 Nm3/h of natural gas. 
 
Advantages 
 
Advantages of use of the HTB-DL-WG15 burners 
are: 
- Possibility of utilization of the gas that is 

characterized by very low heating value 
(1,5 MJ/Nm3 - 2,4 MJ/Nm3), 
- Complete combustion (oxidation) of pollutants 

in flue gases for example carbon compounds to 
carbon dioxide or sulphur compounds to 
sulphur dioxide, 
- Very stable combustion process in low as well 

as high waste gas flows, 
- Very low NOX/CO emission, 
- Utilization of very large waste gas amounts 

(up to 65 000 Nm3/h) with small amounts of 
support fuel required at the level of 10% of 
input energy. 

 
Based on the results from the HTB burners 
application the units are characterized by the 
following advantages: 
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1. Very low NOX emission. 
2. Improvement of the furnace temperature – 

very even zone temperature distribution. 
3. Uniform heat flux profile. 
4. Improvement of the product quality. 
5. No necessity to modify or rebuild existing 

recuperative systems. 
6. Simple construction of the burners allows 

easy adjustment to the furnace conditions. 
7. Possibility to operate with different types 

of fuel.  
8. Almost maintenance free – no moving 

parts. 
9. Increase in lifetime of the combustion 

chamber refractory. 
10. Decrease of unit fuel consumption. 
11. Low air pressure losses on burner,  

below 2kPa. 

 
 

 
Company close-up 

ICS Industrial Combustion Systems mission is 
delivering proven, reliable, innovative combustion 
solutions to heavy industry customers throughout 
the Europe. 

ICS’s offer includes: 

- combustion systems for metallurgy as well as 
heat treatment for steel and non-ferrous metals 
industry, 
- combustion systems for ceramic industry, 
- combustion systems for petrochemical industry, 
- waste gas incineration systems. 

Contact 

ICS Industrial Combustion Systems Sp. z o.o. 
 

 

60-349 Poznań, Poland 
ul. Jana Ostroroga 17/1 
Tel:   +48 61 864 12 16 
Fax:  +48 61 865 21 41 
Email: office@icsco.eu 


