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Numerical simulation of cold flow field in quench ring of entrained-bed gasifier

XU Ming ZHANG Zhong—=iao FAN JUN-Jie LOU Tong
( School of Energy and Power Engincering University of ShanghaifffONG™hce and Technology Shanghai 200093 China)
Abstract: Based on the working principle of quench chamber of entrained flow gasifier a quench chamber quench
ring of cold flow mathematical model is established. Numerically simulated the cold flow field in quench ring with
Fluent software. According to the comparison between simulation results and experimental ones analyzed the flow
field distribution in different locations of quench ring. Analyzed the influence of different intake structures on quench
ring nozzle speed by changing ventilation methods. The results show that compared with second inlet structure the
four inlet structure can effectively distribute the quench ring nozzle velocity which can strengthen the heat transfer
efficiency of synthetic gas.

Key words: gasifier; quench ring; nozzle; velocity distribution; numberical simulation

>, 1 R Shell  Prenfb
2 IGCC 7

o

12011 =10 - 11

(1986—)

75



Fluent k-¢
500 t
1
1.1
2 @D
;@
500 t
) 2
1.2
2
( ) e
1:2,
48 3 mm 4
2 2
o : 395 mm
40 mm 20 mm
0.17 m’/s
1 o
2 4
3
1.3
1.3
2 4 o

76 § »2012 18



FERELET 2ERIZOEH § ﬂk%ﬁll‘:)ﬁﬂlJ

ap a(pw)  d(pv)  3(pw) _
ot ox ady 0z
N-S
du;, d lu, 1 9, 0y,
L ) _42 y _
P TP T gy T g T 3 g, ( ax)

dt 9 ok
Par™ 87[ (ovuny) 87] +6,+G, —ps =Y,

de 9 M\ de &
Pa o, ( +0'S)6x,-] +pCiSe CZP]H. /,,g+
€\, GG,
Gk , Gb
; YM
! l’Lt =
pC K /e;C,, =1.44 C,, =1.92; k
& co,=1.0 0,=1.2; ¢,
10
o, °
C, =
max(O 43 JL) n=g< C, = 1*
n+5 & 4.04 +.J6U" cosdp/&
U = S;S; + l_v,-NL-j _(NZU =0 -euw, P =?cos_]
S.S,S,
[[ i 3/2] Wy °
1.4
SIMPLE - 10°
(1)
1.293 kg/m’ 1.506 x
1077 Pa * s,
1=0.16Re "% o
(2)
(3)

u=v=w=0,

[ — g
o S fE

-0.2 -0.1 0 0.1 0.2
W SALE /m

=
5ot e e

2 L [ ] L a L A ]
02 0.1 0 0.1 02
WL B/ m

5%

2.2

31.1 m/s
77



78

3.11et01
2.96e+01
2.80e+01
2.65e+01
2.49¢+01
2.33e+01
2.18e+01
2.02e+01
1.87e+01
1.71e+01
1.56e+01
1.40e+01
1.25e+01
1.09e+01
9.34e+00
7.78e+00
6.23e+00
4.67e+00
3.11e+00
1.56e+00
0.00e+00

17.4 m/s

0.02 m/s.

N TTTTTTTTTT

OO OO W NN 00D — ittt it

S—I RS~

f=l=Telw
RO

1.74e+01
1.65¢+01
1.56e+01
1476+01
1.39e+01
1.30e+01
121e+01
1.13¢+01
1.04e+01
9.54¢+00
8.68¢+00
7.81¢+00
6.94¢+00
6.07¢+00
521e+00
4.34¢+00
3.47¢+00
2.60¢+00
1.74e+00
8.68¢-01
0.00¢+00

9

5.00e+00
4.75e+00
4.50e+00
4.25e+00
4.00e+00
3.75e+00
3.50e+00
3.25e+00
3.00e+00
2.75e+00
2.50e+00
2.25e+00
2.00e+00
 1.75¢+00
B 1.50e+00
1.25e+00
1.00e+00
7.50e-01
5.00e-01
2.50e-01
0.00e+00

10

10 2

(

)

§

(

\3

)1

»2012

3

18

94



10
] 2008 36(3) :8 - 10.
1 : M . 11 :
: 2002. J . 2007 16(5) :46 —50.
2 . M : 12 . J . 2009
2007. 18(8) : 66 —69.
3 ) 13
J. 2007 13(3) :94 - 96. A
4 . j . — . . . 2004
2006 34(5):1-5. 16 C.
5 . 2004.
J . 2010 16(4):1-3. 14
6 . I M . : 2007.
2009 28(3):1-3. 15 .2010
7 ) I R . ; 2010.
2008 17(2) : 149 - 150. 16 . I
8 . I 2005435(5) 11 -3.
2005 11(4) :68 -70. 17 . ]
9 - J. 2005 11( 1) :59 - 60.

2005 5(1) :52 - 60.

( 78 ) J 2010 16
. (6) :40 —44.
3
J. 2009
’ 23(1) 57 —63.
’ 4 Ligang Zheng Edward Furinsky. Comparison of Shell Texaco
3 BGL and KRW gasifiers as part of IGCC plant computer

simulations J . Energy Conversion and Management

2005 46( 11 —12) : 1767 — 1779.

5 .
(1) J. (
o ) 2005 31(6):752 -755.
(2) 2 6
J. 2010 38(2) 83 -86.
7 .
J. 2008 31(5):322 -324.
’ 8
(3) 2 J . ( ) 2006 36(6):
962 -966.
° 9 .
J . 2008 59(2) :322 -327.
10 M. El Haj Assad Markku J. Lampinen. Mathematical
1 . modeling of falling liquid film evaporation process J .
J. 2009 29(23):73 -179. International Journal of Refrigeration 2002 25( 7) : 985
2 .IGCC -991.

94 § »2012 18 1





