
Theories and Applications of Chem. Eng., 2010, Vol. 16, No. 2 1649

화학공학의 이론과 응용 제16권 제2호 2010년

A three stage model (TSM) of steam-air-mix gasification for woody biomass in a dual 
Circulating Fluidized Bed (DFB)  

Ngo Ich Son, Thanh D. B. Nguyen, 임영일*, 이은도1, 
 

송병호2 

한경대학교; 1한국생산기술연구원; 2군산대학교 

(limyi@hknu.ac.kr*) 

A three-stage thermodynamic equilibrium model including mass and energy balances was 

applied for steam-air-mix biomass gasification in a dual circulation fluidized bed (DFB) to 

calculate the gas product composition, the carbon conversion, the heat recovery of biomass, 

the heat demand. These elasticities are analyzed to investigate the effect of operating 

conditions (temperature and steam to fuel ratio) on process performances of DFB. A complete 

combustion of both unconverted char and additional fuel was assumed in the combustion 

reactor (riser). The heat required for gasification reaction was provided by the circulating bed 

material (silica sand).  

The final composition of producer gas is obtained from the two-stage equilibrium model 

incorporated with biomass pyrolysis. For composition predicting of producer gas, the three-

stage model (TSM) shows good agreement with experimental data. The effect of reaction 

temperature, steam to fuel ratio and air to fuel ratio on the composition of product gas and 

overall performance of the DFB gasifier are evaluated.  


