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Research advances in simulation and design of biomass gasifiers
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LI Jian’, 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, contributing
significantly to China's low-carbon and sustainable development in the energy sector. Gasification, an
efficient and clean technology for biomass energy utilization, is of great importance. The design of
gasifiers critically influences the operational effectiveness of biomass gasification systems. This paper
reviews the types, design parameters, and research status of biomass gasifiers, both domestically and
internationally. The paper first introduces various biomass gasifier simulation methods, including
traditional empirical models, artificial neural networks, and other techniques. These methods provide an
in-depth understanding of key parameters in the gasification process. Furthermore, the paper explores

different design methods for biomass gasifiers, such as empirical, semi-empirical, and reverse design
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methods. These design methods aim to improve gasifier efficiency and promote production

sustainability. The paper highlights the significance of biomass gasifier simulation and design methods

in advancing renewable energy. It also discusses future development directions for biomass gasifier

simulation and design, aiming to provide a valuable reference for technological innovation and practical

applications in this field.

Keywords: Biomass; Simulation method; Gasifier; Gasification technology
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Fig.1 Schematic diagram of biomass gasifier
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Fig. 2 Classification of biomass gasifiers

1.2 SUEPigitsH

S A PR RE Y T2 BT SR AR
JUIAR CEAR) | BERHE | AR BRI AS | i
o,z SR | A B K R A B Y
(H/C FER 1) %
1.2.1  AAGY 49 JUART TG K Fr 2 2 Ji K 2

PEREZ %" ({58 W3, 75 W RS A SO T
T IR S AN I B 07 e LA T 35 A8 Ak, (B2 A ) o
SR 35284k, HUC /N, Ak KO B RV I
JE W FE RN, it S H 8] AR ¢ & T LU
B R S TR (AR ) A ) o 2 00
LML A AR A A 7 S b A
Y TGt 2 5

B SN AR N (e R a2 ), K
FART T | AR W BT AR R FRORE 25 A0 B L
B, AR T e RV )
TEA W) S Y J5 T, 25 ol 442 2 o s 4
WA, ORI R A R R R
122 ##HZ. AW RBRIEKE. AW FKF
L SR T EY. 4

A Jor T R 2 B A R 8 U T A4S 1 i 4% o,
PRI A= Wy SRR 5 7K i B R R UKL A 1 o i
BN AT R O B IR R Sy A
Pyl A BORRE, W] RIRAS B i A Eh AR

A=Wy BOORL S K S S IR B i T 2R
JEFNAE W) B AE R RO BEAR, 2R 1 RO AL~ 1 i
IR il 2 R} /A3 L KR T




$ 84 g I

A

%38 EH 6 M

RISl 2 A T R O, Akl s Y
Lbdp EREAR . RLAR A N BUE Y B FE R, Y
SRR S e T2 EE AR, AT R AT ok
YT
123 LBrferRiE

PR 2SS i e, T 2R BRI, $AE
TN, A v 1 7S R0 T A O R 1 AR )
THFESE, T 5 308 & 0 B e AW, T A
i P KA T

5 ¢ B, 38 2ok B fim e S 5 S A 1 2SR
i, L B AT DL S A 5 A S Rk e
M KIARTHT IS BN H A KB B, KAkt PR 4

2 EWRSAFEERIMERR SR

21 EREYRSHFLRER

7 20 22 80 A HIIM, FRIE A £ & T H
[ 22 PR RN PN R BILLEL A 1T R A4 3 78 Y 200 kW
Feoe & HEALAL, MIL, XF AR S AR b A i o i 15
PTG KR, N 80 IR, AR B Ak
FEAGSE T ARG TR T & T S b b Y
gAY, I B S E AR R AR A E Tl
AEREF, AR 5 KA P2 BE F135 6.3%10° kI/h,
BT AR 1) R A 3, Ak IR A, At
RAHE AL RS IR A RSB T5E
TFE T IR e, R TR ELLIE ST
YISk, FEAHR R v A b XA BB

W, IF BRI A AT T N g R
FIETE % 0 LA JE FNAK Ay JEURE, 1oy FH AMIE B 37 Ak
IRAAEAR, AT AR T AR5 & H, I
B 58 Mk HLRE J1 K 4 000 kW-h S AL R HL R 55
20 2l 90 AR, ERRA L) M BEVRAF 5T T
HEAT T AL RS AL B8 ORI 55 IR BILSE A 4Rk
THRMARS LB RS, fHAAREG 1 MW Fik
K& ARG T A RLE" . 2001 4 E
RO B 27 BIF 5 e AR = A2 Tk AF 5% T F 8 [ 5%
T T HE 160 kKW AL R A W RS AR & H
LA EAR AT, HAE O 55Kl A BRA
BN T R TR B . Rk R o A
BRRE AR RIS 72 S A0l A W AR, A RIVE RS
itk 5.2 MIm’ BL L, B ik 5.8 MI/m’, B
INT 20 mg/m’, B A AEIT. W ARIHE, A
A A ) B 2 BRI 2R, I A 28 SRR T I T Kl 7
ST —% 400 kW AW TS ACE LA . AR,
Hh RO B 22 B9 9T e AR 7= b 2 T B 9% 0 1 Xt
AR ) I3 DR B R L TR TR R I it AR
AW ALY IR T ECERY A PG 2 R AR T
SR A R ST A ) v R A S A
SAA, BB FE I A P B T M TR R T v
FERER] T 10 mg/m’ LATR, #5317 5% 5 5 4 A= R

p[23-24]
I

T o A=Y AL R LR 1.

®1 ERBSEHRSAPER™S

Table 1 Status of major biomass gasifiers in China
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Table 3 Analysis of the advantages and disadvantages of different biomass gasification models
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