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Effect of Equivalence Ratio on Gasification Characteristics in a Rice Straw Two-stage Gasifier
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ABSTRACT: China produces large amount of biomass waste
during agriculture process, hence, the prospect of developing
biomass energy conversion system based on one village
self-sufficient concept is very attractive in China. The
innovative structures of the two-stage rice straw gasifier
developed by Shanghai Jiaotong University was introduced,
and the influence of equivalence ratio (szg) on gasification
performance was researched. The tests show that under the
experimental condition, the best value of g was between 0.3
and 0.35, the even heating value of product gas could reach
6 009.7 ki/m®, gas production rate of 1.84 mkg, carbon
conversion rate of 91.3%, 84.6% for the overall gasification
efficiency. When g was 0.25~0.3, the tar content in gas
decreased with increasing equivalence ratio, but when g was
above 0.3, the tar content increased again.

KEY WORDS: biomass gasification; two-stage gasifier;
equivalence ratio; rice straw; tar

O v EHA KRR ST A 008, DI TT & LA
h AL E R e R AL RGERT R %SO AT
FEFAIF A P B RS FE A B BT 45 4, I T i B B X
AT T M taen XA B RES A I . 45
BRI ZESEI0 THF, EefEMa oy 0.3~0.35, ILISFEFT
S HVETTIA 6 009.7 kIm®, =A% 1.84 mékg,
WAL TRy 91.3%, AR K 84.6%. 24 0.25<5:<0.3 I,
FEM D i B e R TIIAD, (Heer>0.3 I, £RIHE R
T

KR: YA WEGURAs REE R R
Faah

0 3l
HEFSEE P, AEREEAOR TS FiFI R

HEEUH: RETRREEEAZ SRR E (07d212025).

KRR TREVREESE 4 1. HAr, AN YR
£ M) 00 262 £y v 1 A T fngoe 8, 3k
B RN AP oI, R BT IRE
& By AV A7 I A i i e THE . S — i,
B A AR A H D TSR 0, RA Sk o
YeoeAs g o i, pr L, RIS 24 M ) 2 4 5 %
W TR UK g A7 /N RS A A R R B
AU L

N v R AR G A i 5 BT, Iversen® 1
Brandt™® 3 ik T g A0 Ak B T i W B X A Ak
B, FEUR R A ERMIT T T P B =R S
o FRHPBAAR T R A RS, nTES A
W ST R A . S A AR PR AR I H 1. {H
AR R AR 2, AGE FH TR B Y
oy SIS ol = I W e S N S 1
HR) A o

AR T K 25 A RE T REWE ST T AE AR Al b
KT AF ) 60 KWK B xRS A4, x4
TR IR AT T BRI R AN )], ) vz dE TR
Fiy BoRFF MRS IR 7Y, KRB R TS
AP IS AT A, BEORBE T P B A 1 S5 1
FE S AR A, SO R T %A 1 Uk IS Y
PEo ZSCUAB BRSO se g e s, 2%
222 5 W eep ML B EERESHUN I
1 SKIRERSY
1.1 KEREFMRE

PRI B P B i W B 1 P, )
TE bRl E, AR EEE, WAL
ARG FAH I IR A S N #3248 T R
i P BT o 23 IR R AR DX, Ik 1150
SR, BRIR AKX 3 A3 .



e
Yror

5 29 1

PY BRI o 225 L AR PR K 5 103

]

I 3400mm E%¢

@Lu/ﬁﬁ

AT

3900 mm
" 5500mm

|
||

1 AEXSKFEEE

Fig. 1 Structure of the 60 kW two stage gasifier
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Fig. 3 Ash removal gate and seal gate
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Tab.1 Proximate and elemental analyzes of rice straw

T /% JCE I HTI% o
B A/ (MIkg)
M \Y; FC A C H 0 N s
13.45 62.79 15.92 7.84 35.58 463 37.36 0.94 0.20 15.62
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Fig. 5 Influence of g on temperature of char bed
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Fig. 7 Influence of & on gas yield rate and LHV
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Fig. 8 Influence of &g on carbon conversion efficiency
and gasification efficiency
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Fig. 9 Schematic diagram layout of tar sampling
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