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An oxy-fuel boiler has been developed to capture CO2 from the exhaust gas. FGR (flue gas recirculation) is 
adopted to be compliant with the retrofit scenario. Numerical simulations have been performed to study the detailed 
physics inside the combustion chamber of the boiler. The temperature field obtained from the simulation agrees with 
the flame image from the experiment. The FGR combustion yields similar heat transfer characteristics with the 
conventional air combustion while the flame is formed further downstream in case of the FGR combustion. 
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Fig. 1 Oxy-fuel FGR boiler for CO2 capturing; (a) Concept of the 
system; (b) Experimental setup

(a)

(b)

Fig. 2 Combustion chamber modeling; (a) Computational domain; 
(b) Grid system
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(a)

(b)

Fig. 3 Temperature distribution inside the combustion chamber for 
the air combustion; (a) Load 100%; (b) Load 50%
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Fig. 4 Temperature distribution inside the combustion chamber for 
the oxy-fuel combustion; (a) Load 100%; (b) Load 50%
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(a)
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Fig. 5 Temperature distribution inside the combustion chamber for 
the oxy-fuel FGR combustion; (a) Load 100%; (b) Load 
50%
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Fig. 6 Heat balance at the combustion chamber; (a) Furnace exit 
temperature; (b) Heat absorbed at the furnace
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Fig. 7 Heat flux at the combustion chamber wall
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Fig. 8 CO2 concentration inside the combustion chamber
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Fig. 9 CO concentration inside the combustion chamber

.

[3]
(Fig. 6(b)). 

.

.
(Fig. 7) 

.

.

P1 
.

3.3 

(Fig. 8), 
10% (Fig. 

8(a)) 90%
. (Fig. 8(b)), 

(Fig. 8(c))

.

90%
[2].

,



Fig. 9
. (Fig. 9(a)) 

.
(Fig. 9(b)) 

.

.
(Fig. 9(c))

.

4. 

(1) 
,

.
(2) 

.
(3) 

.

·
.

[1] 2007, Kim, H.J., Ahn, J. and Choi, K.S., "Numerical 
Simulation of a 50 kW Class Oxy-Fuel Boiler," Proc. 
ASCHT07.

[2] 2008, Ahn, J., Kim, H.J. and Choi, K.S., "Heat Transfer 
Characteristics of Oxy-fuel FGR Combustion Boiler for CO2

Capturing," Proc. 2nd Int. Forum on Heat Transfer.
[3] 2008, Ahn, J., Kim, H.J. and Choi, K.S., "Combustion 

Characteristics of Oxy-fuel Burners for CO2 Capturing 
Boilers," Proc. 7th KSME-JSME Thermal & Fluids Eng. 
Conference.

[4] 2002, Tan, W., Douglas, M.A. and Thambimuthu, K.V., 
"CO2 Capture Using Oxygen Enhanced Combustion 
Strategies for Natural Gas Power Plants," Fuel, Vol.81, 
pp.1007-1016. 

[5] 2005, Seo, J.I., Guahk, Y.T., Bae, S.H., Hong, J.G., Lee, 
U.D. and Shin, H.D., "Experimental Study on the Oxygen 
Combustion Characteristics with CO2 Feeding," J. Korea 
Society of Combustion, Vol.10, pp.26-34.

[6] 2008, Kim, H.J., Choi, W., Bae, S.H., Hong, J.G. and Shin, 
H.D., "A Study on Oxy-Fuel Combustion System with 
Multi-Jet Burner - Numerical Simulation with PDF 
Combustion Model," Trans. KSME Series B, Vol.32(7), 
pp.504-512.

[7] 2008, Ahn, J., Kim, J.J. and Kang, S.B., "Combustion 
Characteristics of a Staged Burner for a Boiler," Proc. 5th 
NCFE, pp.555-558.

         




