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Fig. 2 Mole fraction of gas compositions versus time
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Fig. 3 Molar fraction distribution of gas compositions
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Fig. 4  Effect of equivalent ratio on gas composition
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Fig. 5 Effect of equivalent ratio on heating value and gas yield
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Effect of oxygen percentage on gas composition
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Fig. 9  Effect of oxygen percentage on carbon

conversion and tar content
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Fig. 10  Effect of fluidizing velocity on gas composition
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Fig. 11 Effect of fluidizing velocity on heating

value and gas yield

P12 Jfr 7 S 2 A1 23R £ il 5 2 it 0 1 i 32
AR o Rl U A R Y 4G O AR R e R
o PR A R A R 2 5 R JRLRE B T v bR
A R R R IR AR 35 o (A AR
e N, AT A PR DAY £ 452 B I TR AR G 2,
RRATEIr o F3HN, WREE AL AR BE I A 1 A
W3 K, U P E ) 8 DR A ) T AR e A
o L, 72587075 17 AL or VE R R

TS AN AL RS, 3 R AR X T A R

s AN
50 18
A
116
] g
= 40| \ — z
§ — {14 &
E \ &
- “
A 112
e LR
—A—
20 1 1 1 1 1 10
06 07 08 09 10 11
WAL /mes !

P12 i B X e A 48 B i & B A 52 )
Fig. 12 Effect of fluidizing velocity on carbon

conversion and tar content
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THREE-DIMENSIONAL NUMERICAL SIMULATION OF
BIOMASS GASIFICATION IN FLUIDIZED BED

Lu Jie, Jin Baosheng
(Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education , Southeast University , Nanjing 210096, China)

Abstract: Taking the bubbling fluidized bed device as the research object, the three-dimensional numerical model of
biomass gasification was established to study the gasification characteristics of biomass under low equivalence ratio
condition, and the experimental verification was carried out. The results illustrate that as the equivalence ratio increases,
the concentrations of CO and H, increase first and then decrease, and the concentration of CO, decreases gradually,
while gas yield and carbon conversion rate increase gradually. With the increasing of the oxygen-rich concentration, the
concentrations of CO and CO; increase rapidly and the concentration of H, slightly decreases, while gas yield and carbon
conversion rate decrease gradually. As the fluidizing speed increases, the concentration of CO increases, the
concentration of CO, decreases, while the concentration of H, increases slightly, the gas yield and carbon conversion rate
increase gradually. The heating value is lower and the tar content is higher under low equivalence ratio condition.

Keywords: biomass gasification; three- dimensional model; bubbling fluidized bed; low equivalence ratio; oxygen

percentage ; fluidizing velocity



