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Abstract

Taking the physical model of downdraft biomass gasifier as the research object, fluid simulation
software Fluent was used, the pressure field of the gasifier that in the condition of single-layer air-
distribution and double-layer air-distribution was comparatively analyzed. By means of multi-point
pressure measurement experiment, the simulation results were verified. The Euler — Lagrange model was
used to analyze the cold characteristics flow field distribution of gasification. The reason of diversification
in pressure field by Bernoulli’s equation was discussed. The results showed that the deviation value of
simulation and experimental results was under 2. 5% . Different air-distribution condition should lead to
the changes of flow field in biomass gasifier. Double-layer air-distribution condition made the average
pressure in oxidation area of 14. 98 kPa, higher than that in the condition of single air-distribution. And
also the axial direction pressure distributed equally.

Key words Biomass gasification, Downdraft gasifier, Numerical simulation, Gasification pressure

2= ALK S A R o, RS S AT AT PRI,

- (Al el 00T, N B3 2 4 ) RUJC 125 4+ B 280
AT R AR Y AR R e SR R ORI, TR A RO S AR BRI 5 T AR b B

RZ— A REME UG HER TR 1 72 4= 4 ot Il A Sh B Al T R A S A B T T

Wk B, 2009 - 12 24 &1 HIY. 2010 01 - 05

# IZRA SRR IE 4% B H (2009ZRA01100)

EE R IV W BN A TR & LA ST, E-mail: bbe-119@ 163. com

BIREE . 57, #2802, A0, EENFAYREET & LA FHFF, E-mail dongyp@ sdu. edu. cn



F1

INET A T Fluent BT RAEY) TS SR T15 058 95

(IRFFFE , P AT 95 32 B2 45 o TS AL TRE S 56
R 2~ XS AR SRR T3 L
B S AT B R ) X R A R R S AL A 1 B
i L K2 S Ak FE 0 3R B e 8 iR B LR AT T
BT TR AR 7 T, ZE T R A5 X i =R Ak
PEAT T RRARRIAR AL, 45t 2 v B R SR A A
PITRA TR AR i B A Sadaka 25X XUH i 1k
R HEAT T AE B R %5 Aspen
Plus - SRR R A D) el St i, E A
5T N WA RS AR B SCHREE 22, Paulo!™ 25 X
DAAA SRy AR W XA 0 B S A (8 — 43 T A
SRAT TR, 15 8 T A S A S 50 s
P S AL 5 FE R

M TAE S BT FITC R Sk, A ot 5 A A+
MRS, FEWF I H A BE 58 4 i RS Ak D ok
HEAT AR R A AN R Sk i AR o ORI 5 A
fife 7 AAEC R T2 AN AR R, 1 5L AR Z2 AU 2L
ARMA g AR T W 20 A= P o S A 25 5 T AE S48
15 T RERUT , B P S MG A SRS AT AR AR

AHIGEER XF F R [m] 8, %) 7= S 5 780 Nm®/h
DARESE N R W o RS AR R )
AV A A XU T B 244 AT B A 4
BT, FI200d 22 o5 00 S 50 B0 AR 0L 45 SR A mT Sk,
AR AR R BT B R

1 HEHE

1.1 =R
AR R E an i 1 s

%
3

B
K1 AW e fi sl
Fig.1 Diagram of the biomass gasifier
AR M R T A R K B CFD
( computational fluid dynamics) i FHEX{F Fluent #£47
T, AR R Sl h B Sl S e s R
w, ELER—RIE

d 0
_r —
a,+axfp”0 =S, (1)

iy AR AR AR R b i T ) BBl sE e
JTfEN
J d
E(pu;) + @(p%'h) =

V..
% +L+pgi+Fi (2)

dx;
L p—E oy, — NIk
i Jy 1) b A AR AR AR R
1, F AL S T R AH YRI5

T AV B RHLBR AN Y 4], B B3 AR
Fesh, SACTIIEA Y N G 2 Sh Al A B, B A Fa
T — A SR B AL AR Ab o DR b O 285 7 36 P i U
PR AR FH AR UE Realizable k — & i A AU AR )
SRR TS
1.2 Mtgkl5

RIS AP AR S AR e 52 2, SRy (08 TG A b 3
FPEERL XA T LA B, IR T
TZEEMBREMA, PIREER2.3m, HEHR 1.2 m;
FRERE 1.8 m, b FTERKES N 814,15
IS8 R oA, 43 A FREJE B 2. 0 m AT 1.0 m 4b,
BN 0.05 m; 7E Gambit 57 = Z4ESCARAR Y Xl
PAFIEC RS 53 ) PR A 435 4 DL T A P8 R 7 TR P A
R4y, A 707 595 D EATTIMAE
1.3 HERERLRENY

Xof A AR A AL, BF ST N DL RS R 2
Pl s, N R T2 W S TR A 22 AHASE AL RN MK T &2
AR | AR SR ORGP RICR A% B H o Ak 2
AR RN XIS AR, b Pk 2 T A A )
P 25 5] 2 FLA SRR AR 10T KR A SRR o AR 5
76 H B R HURHZFLERR N 0. 3, FAR 48
feioe 0 B3 AR Y AN 3. 12 mm, 7E
ZHTAIT KR 2 O RS E R, RA
ZAA AR AT FURHZ 254, 2L 0 H ARG
RELJ3 FMEAE B 7 R 1 BH T 9832 2 A 1515
1_b &

a 150 (1 —3)2

L «—BBEE D —PRYRAR

s—IREZBF

PR BH 7 A9 2T LB 8 R T4 5
deik

giF,

(3)

3.51-¢
=D o (4)

SN SRR, AT Fluent 278X 5
SRR PR T X LU B . ZERHZ
2 ERER I BBE 4 )2 12 MRS NS, B E
TR E T M R AL TR S B A2

&)



96 gl Bl R

2010 4F

&LJE):E’J*H WAL, e BE AN 1 TR ELAS AR
PRmBEEARSE , AU S 22 B 1073k
@JLISZ”JZHT HESEAN KB EHRIA R T 107,

2 MEARSWEIE

AR TR I 00 P RV A1 X T, 2 [ 17 32
ZAN BT BEE | 7E45 R = B U AR GE
vl R s R, B2 WEUE R B
WIEB T EZN I TR = B T Tz B
1/4 DX 3 S SUZ BC KT R BHZ DM ) 5 ) =
Kl A& 2 B R, IR XA, BIE 1
HA T 7 B P A D s g AR Hp XIS T T (B PO
5,

BB 8234,

K2 RIS RIZ RS = A

Fig.2  Contours of static pressure in

i
qcss@»i
ved, ot |

single-layer air duct gasifier

St o SR c

o e |
DU PE rel AG %

K3 XURERE P RZE S = E

Fig.3  Contours of static pressure in

double-layer air duct gasifier
I AT 22 A 0 S 56 56 TE AL 1 o 1
it ARl AT f4) W) A7 7 56 R R ] A
(1) 4500 MLP B9 H A48 | 7 A rhoxk 12 A W) e
JE S AT ARG, SEIR T, 4 i A LRGSR i
BHSAS IR 0. 6 m, Ff s 1R E LJE e B0l

IS RMERE T B, I 7 B 5 18 1 ALl A
HB I R SRR L A 0 s S8 B G A 4
R

ALK 4 HEW ST SEPRs T N 4
L2 SRR MU 1 3 T 25 R A A [ L XU AR

WP

K4 et B

Fig.4 Gasifier and its test points
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Fig.6  Contours of velocity in single-layer

air duct gasifier
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Fig.7 Contours of velocity in double-layer air duct gasifier
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