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Abstract

    The aim of this research is to study the co-firing between rice 

husk and bituminous coal in a 250 kW short combustion chamber 

fluidized bed combustor. The thermal mixing ratios of rice husk to 

bituminous coal of 70:30, 80:20, and 100:0 were used for 

experiments. The result showed that both fuels can be 

continuously burnt together with combustion efficiencies in range 

98.8–99.5%. However, in case of co-firing for the ratios of 70:30 

and 80:20, agglomerated particles appeared on the distributor 

plate, which may be formed due to the tar in the bituminous coal. 

The EDS analysis results were also showed that the outer 

surface of agglomerated particles mainly contained silicon, 

calcium, and ferrous while inner surface, silicon and aluminium 

are main elements. CO and NOX emissions (based on 6% O2) at 

the exit varied between 60–110 ppm and 212–350 ppm, 

respectively.
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Run number 
Testing Conditions 

1 2 3 4 

Ratio of Rice husk : Bituminous coal (Thermal basis) 70:30 80:20 100:0 80:20* 

Ratio of rice husk : Bituminous coal (Mass basis) 79:21 87:13 100:0 87:13 

Specific fuel feed rate (kg.m-3.h) 177 185 220 147 

Air-Fuel ratio (kg-da/kg-fuel) 5.09 4.89 4.54 4.89 

Excess air (%) 153 141 140 217 

Velocity (m/s) 0.8 0.7 1.13 0.8 Primary air 

(Fluidizing air: m1) Mass fraction 0.33 0.33 0.48 0.36 

Velocity (m/s) 7.84 7.84 7.84 7.84 Upper secondary air 

(Tangential air: m2,up ) Mass fraction 0.12 0.12 0.11 0.12 

Velocity (m/s) 16 16 10.27 16 Lower secondary air 

(Imaginary circle air: m2,low) Mass fraction 0.26 0.26 0.15 0.26 

Velocity (m/s) 15.77 15.77 15.73 15.77 Tertiary air 

(Fire back protection air: m3) Mass fraction 0.24 0.24 0.22 0.24 

Stirrer cooling air (m4) Mass fraction 0.007 0.007 0.007 0.007 
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70:30, SFR=177 kg.m-3.h-1, V1= 0.8 m/s, V2UP = 7.84 m/s, V2Low = 16 m/s, V3 = 15.77 m/s

80:20, SFR=185 kg.m-3.h-1, V1= 0.7 m/s, V2UP = 7.84 m/s, V2Low = 16 m/s, V3 = 15.77 m/s

100:0, SFR=220 kg.m-3.h-1 ,V1= 1.13 m/s, V2UP = 7.84 m/s, V2Low = 10.27 m/s, V3 = 15.73 m/s

Heat ratio of rice husk:coal (250 kW)
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(Al)

Silicon

(Si)

Potassium

(K)

Calcium

(Ca)
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A 4.12 4.42 6.03 35.63 1.83 20.37 0.52 27.08 

B 3.84 4.38 7.14 36.92 2.46 22.25 0.59 22.41 

C 2.91 2.74 7.22 51.35 4.34 13.80 0.70 16.95 

D 0.66 0 34.37 56.02 1.6 1.35 4.64 1.37 

 (a)  (80:20)  (b)  (80:20) 
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