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Operating medium or large scale industrial boilers in partial load condition, the burner should undergo the 
off-design points resulting in poor exhaust gas characteristics. To obtain the stable turn down performance, two or 
more burners can be used for the industrial boiler. In case multiple burners are adopted, the heat transfer can be 
enhanced by arranging the burners properly. In the present study, numerical simulations have been conducted for 
the combustion chamber of a 2 t/h class industrial boiler in order to clarify the heat transfer characteristics at the 
combustion chamber.
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Fig. 1 Water tube type boiler with multiple burners; (a) Streamwise 
cross-section; (b) Streamwise normal cross-section
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Fig. 2 Modeling of the combustion chamber of the boiler ; (a) 
Burner for the present study; (b) Computational domain
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Fig. 3 Flow and thermal fields inside the combustion chamber at 
the design condition; (a) Path line; (b) Temperature field
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Fig. 4 Species distribution inside the combustion chamber; (a) 
molar concentration of CH4; (b) molar concentration of CO 
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Fig. 6 Velocity vectors for the partial load condition by operating 
one of two burners; (a) Upper burner on; (b) Lower burner 
on
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Fig. 5 Velocity vectors inside the combustion chamber; (a) 
Design operation; (b) 50% partial load operation
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Fig. 7 Temperature distribution inside the combustion chamber;
(a) Design operation; (b) 50% partial load operation
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Fig. 8 Temperature fields for the partial load condition by
operating one of two burners; (a) Upper burner on; (b) 
Lower burner on
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Fig. 9 Heat absorbed at the furnace; (a) Heat in kW; (b) 
Normalized by heating value of the fuel; A: Upper side 
burner on; B: Lower side burner on; C: Two burners on
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Fig. 10 Molar concentration of CO for partial load operation; (a) 
Upper side burner on; (b) Lower side burner on; (c) Two 
burners on
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