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Numerical Simulation of Cold Flow Field in Swirl Type Gasifier
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Abstract ; Three dimensional numerical simulation of cold flow field in a new type of swirl gasifier was carried out by
using computational fluid dynamics (CFD) software FLUENT, in order to explore the influence of the cold flow field
distribution characteristics and the internal structure on the flow field of a swirl gasifier. RNG k-& turbulence model was
used in the simulation research, and the accuracy of the model was verified through multi-point pressure test. The
influence of the internal structure of the gasifier on the flow field was analyzed by using the different opening ratio and
the angle of swirl plate. The results show that the simulation and experimental results are basically consistent, and the
air flow in the swirl gasifier is mainly the spiral upward movement. The opening ratio of grate mainly influence pressure,
axial velocity and turbulence intensity and the angle of swirl plate mainly influence tangential velocity and turbulence
intensity distribution in the swirl gasifier. The grate-swirl plate structure in a new type of swirl gasifier can increase the
gasification reaction rate and reaction time that contribute to the gasification reaction.

Keywords : swirl type gasifier ; computational fluid dynamics ( CFD ) ;opening ratio ;swirl plate angle ; FLUENT software

REMER AR AR TG 2 U R R b 45 BT IR
TG BB AL 2 2 5 A e s e, AR X RE TR
R AR % . A=Y BRRE IR PR HAT BT
AT ARV RRE I, AR A AR AR TG AL 2

%5 H 87 :2016-09-08 ; #& [E] H #5 :2016-11-21

B A O E A BT 2 5, 2 808 0T A A1 RETR
BEATH RIR I8 4 BIRETET . AR
ARSI AW R R A Bk ez 1 &
ZN T AR A B I R AR L R I Aol

EEWMB ) PR S HEORTT ) 5 H CEERHI 09920225)
E—EEE A B0 (1963) 55, 7V HRE A, B2, EEWTFET 10 A T B HOR o E-mail : huangsz@ gxu. edu. cn



©6- BETITH# Light Industry Machinery

2017 EFEE2 H

RS A R A R A TR L B, &
SR 2 IR AR AR SE 3 MLl it
AR R IS T R SRS . R R BE ) JH BE
PROETE TR G AL R A A R T, I U AR
AEREHE o Madhiyanon 4B 5 T — g 3 A BE K
ALK e KGR PR e s A0 2 1 e KU MR AL
IRIRDEN 5.5 05 25 . Sheth 2510 X3 P 35 A A ) i AE
IR B IS DL AT TSR T . BRI
b, E NS AT AR 2 A SR AR RS T T
ORI o S 2 210 0 32 A 4% 2 0 Bl A A o 3
177 RUEREANL 13 50 T EBUE iy |, AR S =S
H R FERIZ TGS 400 (IR VR 0 o0 A 1)
AR IR A1 AR R T . A T R
FLUENT %50 F i 28 5 RAS AT AR I AE AN [ e X
TBUAE T BV SN I I AR AT 1 R e
WM. 2R AR BT R 2 MR LR, R )
FORAL R A 1 AT, T 25T 1 28 5 A I
BT L (my/my ) EMIBORIAR XS PR 7 iR
AL Janajreh 251 /NS R 0 ALK 5
BRI R B HARBCR AT TR, 9F B SL 7wk
JEH) CFD AERIRLAAS B H B0ORL AL 7

UTARR, BB TR LB B K 8, TH B AR s
(CFD) BN R IR TSI A J1 TR ASCRHA
FLUENT B3 —Rogh B e i 20 A b o ko3 gk
PP SR, L S 30 K AL SURE N ., 2]
PR AT DL Tz A BT 5, 1 HoR AR Y
THFLAR LR A BE A 1A R R g 0
Gyt , A le i 2 A S i S itk — 2 g v
PERERRME T 2%,
1 ERXSAPHIERER T ERE
1.1 SUpPEEs

AR A E A AN R 1 R, AR
JEAE AR A RRGE I FIHE B 28 5 B A £33 BT
XA S 4, HARA th— AR ORI T He 3 28
JEu e B 5 RS BOA S AR s R L A
PR, AT B AT SRRt A RS- R D oAy
AT HE 5 P A A7 22 AR G R T A R R <
EMZARMREEE . ALY R etk v ik
ARG 3 AL X R AR W R AR RE R 7
LRG RONLIX, AW TR 0 — 20 M B A R A R0, i
TR R R S R S b T, B S v A5 B e ]
I AR R L, 3R R e 36 5 49 A 0 i e e ot
KEAER KB A B4 F R ) B2 8ot LA m iR e 1F

IR AT SFAE T, o5 b — 25 SR S 0 2B Jl LA —
SRR AN AT FEE R AR

T
\:SG

HNEE 10
N B e B
s ”§j %
S
H - 6
e,

= 4
H o s
ShS
E \\\\\\\\\\\\\ ;/71

=1

1—HE 2 52— 0 AR 5 3—HRBEIE s4— IR RN HE A 55— A 5
6 BUKZEHE DA 57— IR s 8—heiai i s O— I AL I I BE TR
10— fa] s LI—#EE R #AA ; 12— AU I3—IRBEE KL
B 1 Ak sEHm
Figure 1

BT A A ) BRSO 1.

k1 mAXAAY HIRAER £ B2 M 525
Table 1

Structure diagram of gasifier

Main structural parameters of swirl

type gasifier physical model
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Figure 3 Pressure nephogram of gasifier
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