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Abstract >> Recently, gasification technology for coal blended with biomass has been an issue. Especially, An
advantages of coal blended with biomass are 1) obtaining high cold gas efficiency, 2) obtaining syn-gas of high-high
heating value (HHV), and 3) controlling occurrence of CO,. In this study, the efficiency and characteristic of 300
MW Shell type gasifier were predicted using CFD simulation. The CFD simulation was performed for biomass- coal
blending ratios of 0~0.2, 0.5, 1 and O/fuel ratios of 0.5~0.84. Kinetic parameters (A, E,) obtained by CO;
gasification experiment were used as inputs for the simulation. In results of CFD simulation, residence times of
particle in 300MW Shell type gasifer presented as 7.39 sec ~ 13.65 sec. Temperature of exit increased with O,/fuel
ratio as 1400 K ~ 2800 K, while there is not an effects of biomass-coal blending ratios. Considering both aspects
of temperature for causing wall slagging and high cold gas efficiency, the optimal O»/fuel ratio and blending ratio
were found to be 0.585 and 0.05, respectively.
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Table 1 Properties of tested coal and biomass

Table 2 Test conditions

Coal (wt%) Biomass (wt%) BR 0~0.2, 0.5, 1
Fixed carbon 552 22.7 Feed ratio Oo/fuel 0.5~0.84
Volatile matter 334 67.3 Steam/fuel 0.042
Ash 7.7 0.5 Coal 100
Moisture 3.7 9.6 Coal particle size (um) Biomass 300
Carbon (C) 76.4 44.6 Inlet angle (°) 0
Hydrogen (H) 4.5 54 Heat loss 0.7% of fuel HHV
Nitrogen (N) 1 negligible Fuel feeding rate (kg/sec) 6
Sulfur (S) 0.1 negligible Operating pressure (atm) 42
Oxygen (O) 104 40
LHV (MJ/kg) 28.94 14.28
Size (um) 60~70 <500 Table 29] heat loss2] AL, 7143 HiHer: &2
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Table 3 E(Activation energy) and A(Pre-exponential factor)
for mixture fuel ratios

Sample (blending %) A [l/min] | E [kJ/mol]

Coal (100%) 121" 65.61"%

Coal (95%) + Biomass (5%) 2.02' 71.68'"%
Coal (90%) + Biomass (10%) 2.79'9 74.98'%
Coal (85%) + Biomass (15%) 5.83'9 84.04'®
Coal (80%) + Biomass (20%) 8.52'% 87.93"%
Coal (50%) + Biomass (50%) 3.48" 255"
Biomass (100%) 4438" 5279
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