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Research advances in simulation and design of biomass gasifiers
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ZHOU Shengquan®, CHENG Zhanjun®, CHEN Guanyi'

(1. Interdisciplinary Innovation Lab for Environment & Energy, Tianjin University of Commerce, Tianjin 300134,
China ;2. School of Environmental Science and Engineering , Tianjin University, Tianjin 300350, China)
Abstract; Biomass plays a crucial role as both a primary and renewable energy source, making signifi-
cant contributions to China’s low—carbon and sustainable development in the energy sector. Gasifica-
tion, an efficient and clean technology for biomass energy utilization, holds great importance. Gasifier
design is a key factor that impacts the operational effectiveness of biomass gasification systems. This pa-
per provides a comprehensive overview of the types, design parameters, and research status of biomass
gasifiers, both domestically and internationally. Firstly, various biomass gasifier simulation methods are
introduced, including traditional empirical models, artificial neural networks, and other techniques.
These methods are crucial for gaining an in—depth understanding of key parameters in the gasification
process. Secondly, this paper explores different design methods for biomass gasifiers, such as empirical
design methods, semi—empirical design methods, and reverse design methods. These approaches have
been developed with the aim of enhancing gasifier efficiency and promoting production sustainability.
Lastly, this paper emphasizes the significance of biomass gasifier simulation and design methods in ad-
vancing renewable energy. It also discusses the future development direction of biomass gasifier simula-

tion and design, with the goal of providing a valuable reference for technological innovation and practi-
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cal application in this field.

Keywords: Biomass; Simulation method; Gasifier; Gasification technology

0 35

P BEVER NS H A HORE  E2ERETR, HL 5
KA AR SR A BB R P AR Bk A
B, LA P ol e 1 7™ B B R B 79 G 5 BRI
R, DRI % £ R 9 I R 2R R RO AR T 5T
AW BRE R S R R e R, H R
AT PR S TR, A o BB AE R
AR R IR —

ALY SRR AL AT 9 E 207 5, dd
TR B AR JFURA YA IR R A ) S
FACH IR, R AR 4 R A e S AR
P, DRI B BT K P23 S0 35 B M 2R )7 45
S AR TR R R AN E 1R
g m U B I AR TR 2 il i B A
Bt MU AR, AR5 R s 17 SR AT &
JEORPRISETH BAR ) X AR T 2050 1 A= P B <Ak
BT EAFAE P TR : (1) AR A A= ) 5 it
FHEA RG] Al 27 B FUR P RE | DA L AR 415
BEFE F A ) S EORHAE T A A iT BE XS A i
FELL AR BHsTR0R 5 (2) A2 B B R A
AR ABETT B AR P MR (9 A= ) <Ak
Wi H ATRERA 22 WA BT R . LIRSl
FHEGE AT BT T 49 A ) o AP A A 3 L
B BOROCR . ITARR, O T A BT
FEAEWFORORE S i B AR BT OR Ok EZ f F
FEHE R BRI AR sl 28 4 A5 R0 X SR pr Ak
PEXERGE IR RAGIR S R G Al e S5 45
ISR TRIL S TRAL BT

BT ST A B T AT e RO IR Bl ke A%
AN TS YW HE R A AR, AT LA BURNE 1T 2800
PErFPERERS N, 3 RGEHEATILAL , 32 R bR
FEUk A 35 G Wy A8 HET 22 1 0 D AR WP aE A7 R
BEY T B A S A B T B b sh s Ay
LA A s A7 BRI AR A <A Pz 17 i
T A A o AR B ST A B TR B R B AL
Ji& BRI R A BT i S B i A M A
JEERA A B, AR AT L) 3 P A 2R — il
JEHEE, 5y — MR gAY H B AR
BB F AT SR s R A 2
BRI DI T A 2 M 28 58 0 3, e Ah, A i

T

2

SRR R SOR SR ZE & R BE R 200
BRI SIS B IO L

MR UL, B AP BT AR — 20, e
BRI g i R AN FEA B AT WL IR RE S AL 1
HEARYE ALK AR T AT LS A
Mt IR A I R R A A5 R B AL S R S B
G ARHRIRHUAT AT B Tt i i 1R
ALK B PERERF AL, 2 Fir A DLV 7 A TR, M1 15
TR ATEE RRE YA, IR AE YRR
Akt R ) TR0 45 2R 10 R S I R
YRR IR, S50 K0 w] LA T Bt RS v A5
TR ORI B R M A AT SR, T 0 S SR A A
BI-SCRAEIA , iT LB AL AR B BT A A
S8 BRI AP RS s SR
[ G R . BRI 1 5
AT 16, T B 4R S5 56 5 114 5 Bt DAy A6 78
SR A HE A B2 , 3L R e S AR EOR 1Y
i S PAGE

BT LR 50 ARG, T AR B AR B b
R B HSHOHERER R, 41 T E NN E TR
FRAAI ISR , ik 1 A= W B AR it
TR VL BT R BIWT S I 4R T H AT
VORI, EAAER SR, JF 42 1 n] BERY i
Pk, LA AS U A S5 5 0 PR LA 4

L iw

N R
/W\/— lﬂ:\>

FiR

R

by
D S L. 55
@ ;—I: G

E1 MRS APERER

Fig. 1 Schematic diagram of biomass gasifier
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Fig. 2 Classification of biomass gasifiers
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Table 1 Status of major biomass gasifiers in China
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Table 2 Status of major biomass gasifiers abroad'*!
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Table 3 Analysis of the advantages and disadvantages of different biomass gasification models
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