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ABSTRACT: China produces abundant biomass waste during
agriculture process, and biomass gasification technology is a
clean and high efficient way to use biomass energy. Using a
self-developed updraft gasifier as carrier, the effect of
equivalence ratio @ on gasification characteristics was studied
through experimental methods in an updraft gasifier. The
results obtained show that the optimal value of @ is between
0.25 and 0.3 under the experimental condition, the mean
temperature in gasification reaction zone can reach 950°C,
heating value of 5.98MJ/m°, gasification intensity of
137.7kg/(m?%h), gas production rate of 1.68m°kg, carbon
conversion rate of 86.4%, and 73.3% for the overall
gasification efficiency. The tar content in gas increase slowly
with increasing equivalence ratio when @ is below 0.3, but the
tar content increase rapidly when @ is above 0.3.

KEY WORDS: biomass gasification; straw updraft gasifier;
equivalence ratio; gasification efficiency; tar
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Fig. 2 Experiment system of updraft gasifier
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Fig. 3 Influence of @ on temperature of furnace
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Fig. 4 Influence of @on gas composition
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efficiency and gasification efficiency
25 OH[URESEHSENTI
FEh Y Bt e AR IR, B S UIRRE S i
e BB, WL S50, e RSt
17, I R KBS 7 A RS A SR AR
IS0, 2B R AU S AR . SR
I BREARVE, SRR, PPREBER AR ES
WPt ae 280, T H O ER B AR B A B 5
i 7 18Y A S SR P K i AR W I % B i
SIS HTCK A NaHCO; PR B8 1 1 W (R FE N
109%b) F) 35 365 725 4 TRCERS % H8 T AF (RS Z 0.19) B AR
B, RS ORI, b it
17 15min BURE SR TRCETH R AR, sebrad A b
AN, AR, AR
FERT 2, DRIt b3 J7 i A AR S i ik

(RS
AR B B oA Z &l 8 By
e W O, MRS RSN, &
Y A g DX UL RE PR R T e 6 i 13 A 0 R A A s B
LA™, o031, BEH LR, [k
BRI S B INBON RN, SR B R IR X 0
HIREE, R RERD: He>03 )5, MEeE
it DX 9 P2 i > B I B ORI, (e HERSAT
REMA R B, I B BT
5, S AR IR &, M S BURE R
FE S R KRR T
8

7 -

6.

B SRIE R (g/m®)
°

0.15 0.20 0.25 0.30 0.35
@
E 8 oOMSRESEMSENTIT
Fig. 8 Influence of @on tar content

3 i

AL LA AT R A A S A O SR
BE, KT LR iZEAIPIRE SR Sik
PEAH S EARE SRR PRER L
B RMWRCR KRR . 45 R R

1) e Sk X 5 A DX B B A 2 == L ot
MR, T4 X0 A AR U

2) SMHBEA COp MR b 2 B Lk b iR
WL, Ma@<0.25 B2, H@>0.25 5L
OB IEIE@>0.3 Ja B kS B+ Co 14
B BAE/NT 0.25 BBl o i $2 5, 76 @=0.25
ik 3 8 KAE 14.55%, 1H @>0.25 J5 &8 IF U6 T R
Ho R0 74k 5 CO 28481, 7E @=0.3 Ik Bl K
{8 12.9%; CH, AF5 2 o2 0 R A 1k

3) SALIES MG RE X IS5 vk, ofE
0.25~0.3 Ju [l N REBE SR M PVE BB AR
&5 75 S R B o3 N R W n, (H R ERAE
@>0.25 J5 IR H 2% OfE 0.25~0.3 Y NS4k
RESSTT

A FETI BB 2 8 L OB I N, 24 @<0.3
B, BONteEE, Za@>03 5, HARPERS R



122 ST £ N =< 1 R B =3

%37 %

SURIE .

5) TESZIG TR, 1% EWRsRF S it
SAMEN 0.25~0.3, LRSI P53 Ak F)
950°C, TALMEARAL FVE T I AT IA 5.98MIm®, <
K58 7% 3] 151.4 kg/(m*>h), 7<% A 1.68m%kg,
TR 1350 86.4%, AL REEIA 2] 73.3%.

S 3Rk

[1] Umeki K, Namioka T, Yoshikawa K. Analysis of an
updraft biomass gasifier with high temperature steam
using a numerical model[J]. Applied Energy, 2012, 90(1):
38-45.

[2] McKendry P. Energy production from biomass(part 2):
conversion technologies[J]. Bioresource Technology ,
2002, 83(1): 47-54.

[8] FEHEIC, MREE, BASLRR, &, AW i R T A
B[], FTRALRRYR, 2009, 27(5): 48-51.
Yuan Yanwen, Lin Cong, Zhao Lixin, etal. The research
process of anti-slagging for biomass pellet fuell[J].
Renewable Energy Resources, 2009, 27(5): 48-51(in
Chinese).

[4] RapagnaS, Provendier H, Petit C, et al. Development of
catalysts suitable for hydrogen or syn-gas production from
biomass gasification[J]. 2002, 22(5): 377-388.

[5] Asadullah M, Miyazawa T, Ito S, etal. Demonstration
of real biomass gasification drastically promoted by
effective catalyst[J]. Applied Catalysis A: General, 2003,
246(1): 103-116.

[6] Rz, 753 BReh, &5, WBRRSFT ALl & toxd
SALFRPERIZmI[I]. P E L AR AR, 2009, 29(29):
102-107.

Chen Liang, Su Yi, Chen Hui, et al. Effect of equivalence
ratio on gasification characteristics in a rice straw
two-stage gasifier[J]. Proceedings of the CSEE, 2009,
29(29): 102-107(in Chinese).

[71 SFede, RAIZ, 5. VRS EAR ZRIAHM]. b
e ATV AR AL, 2003: 78-95.

Ma Longlong, Wu Chuangzhi, Sun Li. Technology and
application of biomass gasification[M]. 2003: 78-95(in
Chinese).

[8] Seggiani M , Vitolo S , Puccini M, etal. Cogasification
of sewage sludge in an updraft gasifier[J]. Fuel, 2012,
93(1): 486-491.

[91 25, FRDCE, #igt, 5. EWRGUEYIR A 1
TSR] Ak T2, 2011, 27(7): 270-273.
Li Bin, Chen Hanping, Yang Haiping, etal. Design and
experiment on updraft biomass gasifier[J]. Transactions of

the CSAE, 2011, 27(7): 270-273(in Chinese).

[10] ¥/ W8, B¥5E, 27 %, EWREAEMFREA A i
TSR], TiRE, 2009, 28(9): 6-9.

Yang Shaopeng, Xue Yong, Niu Guanglu. Design and test
study of up suck biomass[J]. Energy Conservation, 2009,
28(9): 6-9(in Chinese).

[11] Zhang R, Brown R C, Suby A, et al. Catalytic destruction
of tar in biomass derived producer gas[J]. Energy
Conversion and Management, 2004, 45(7-8): 995-1014.

[12] McKendry P. Energy production from biomass(part 1):
overview of biomass[J]. Bioresource Technology, 2002,
83(1): 37-46.

[13] Gao N, Li A, Quan C, et al. Hydrogen-rich gas production
from biomass steam gasification in an updraft fixed-bed
gasifier combined with a porous ceramic reformer
[J]. International Journal of Hydrogen Energy, 2008,
33(20): 5430-5438.

[14] Bang-Mgller C, Rokni M, Elmegaard B. Exergy analysis
and optimization of a biomass gasification, solid oxide
fuel cell and micro gas turbine hybrid system[J]. Energy,
2011, 36(8): 4740-4752.

[15] Sutton D, Kelleher B, Ross J R H. Review of literature on
catalysts for biomass gasification[J] . Fuel Process
Technology, 2001, 73(3): 155-173.

[16] Hepola J, McCarty J, Krishnan G, etal. Elucidation of
behavior of sulfur on nickel-based hot gas cleaning
catalysts[J]. Applied Catalysis B: Environmental, 1999,
20(3): 191-203.

[17] Moghtaderi B . Effects of controlling parameters on
production of hydrogen by catalytic steam gasification of
biomass at low temperature[J]. Fuel, 2007, 86(15):
2422-2430.

[18] Fjellerup J, Henriksen U. Heat transfer in a fixed bed of
straw char[J]. Energy & Fuels, 2003, 17(5): 1251-1258.

[19] Chen W, Annamalai K, Ansley R. J. Updraft fixed bed
gasification of mesquite and juniper wood samples
[J]. Energy, 2012, 41(1): 454-461.

is HHA: 2017-05-18,

TE&E BN

B(1992), 5, WAL, BT
[ S AW T SRR e 1 15 Gl
zhaojing@imech.ac.cn;

BAR(1967), T, WEFGL, BRSO
B E RN, et REHLIREE, AL
EIHVEE, xlwei@imech.ac.cn.

(RIEHRE F123%)



