
 
 

1. Title of the Project: 

 

Design and Development of Hydrogen Gas Burner for Industrial Application 

 

2. Principal Investigator & Implementing Institution : Prof. D. P. Mishra, 

Department of aerospace Engineering, IIT, Kanpur-208 016 

 

3. Key Objectives:  

a) Design and development of  an industrial gas burners of 25 kW 

b) Design procedure for hydrogen gas industrial gas burner 

c) Patent 

 

4. Project outlay: Rs. 21,54,664/- 

 

5. Summary of Project Work: 

A hydrogen gas burner of 25 kW was designed and developed  by using  the concept 

of in-situ partially premixed flame while using the swirling air for its stabilization. 

Extensive experimentations were carried out to optimize its performances.  

Temperature and emission levels at exit of this burner have been measured for a 

wide range operating condition. Besides this, flame visualization was carried out 

using luminous flame photography.  These flame photographs were analyzed to 

estimate flame length and combustor performance was characterized in terms of 

thermal efficiency and emission level. An empirical realtionship non-dimensional 

flame length FND has been obtained by experimental data  in terms of Reynlods 

number of air.  The obtained relationship is given below: FND = - 4.16e-016 × Reair
4+ 

6.78 e-01 × Reair
3 + 3.9462e-06 × Reair

 2 + 0.0941  Reair + 696.99; where Reair ranges 

from 23000 to 53000 and FND = flame length / fuel nozzle diameter.  This 

expression could be used to estimate flame length and subsequently used to calculate 

combustor dimensions for a new hydrogen burner design.  Besides this, a systematic 

design procedure is being developed which can be used for development of 

hydrogen gas burner in future. We could manage to achieve a very low NOx emission 

level (as low as 1 PPM) in the present burner, of course,   by selecting proper 



 
 

operating conditions.  The maximum thermal efficiency of 90 % could be achieved 

in this burner. The presented combustor design has the features of significantly 

improving the blowout limits due to vortex formation near the nozzle which can 

stabilize the flame kernel near the nozzle in primary zone and this concept could also 

be implemented to other fuels like methane where blowout is a challenging problem. 

Significant effect of operating conditions on thermal efficiency and emission was 

observed and the operating conditions should hence be regulated for proper 

functioning of the burner. Besides this, an Indian patent based on this burner design 

has been already filed in New Delhi. 


