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Fig. 1 Air distribution system of fluidized bed

pyrolysis reactor
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Table 1  The geometric structure size of several kinds of caps
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Table 2 Biomass characteristic parameters

- R E AR HERRE/ L BEL fLEA/ Geldart [N e SN~ ST i1 50 35S
mm kgem™ kgem™ % s Undmes™ U/m-+s™
KB 0.78 150~200 570.3 57.7 B 0.63 3.31
A 0.61 200~250 566.8 55.9 B 0.53 2.92
-7 0.98 400~450 547.9 21.5 B 0.56 3.64
e 1.5 100~140 630.1 80 D 1.50 4.83

T 1L A2 P DR 2 X BT R 5 2. ST o FEE A 0 A AT BE TR

P 4 2 M3 T8 (uo) 9 0.5 m/s IF A 1 )
RN = 8 o = 1 (] 4a) W, ) A
A YRS A A AR BOR WAL AR AU
PR MR T 20 A 220, HLAOR S 3 ARG O AR E 1, A
1113 A LA GRE B S N i s A7 3k A e DL 1 s o B AR o
HHE 7 [ (18] 4b) i W], W R w1 T2 B
FRTRZE RSS2, 28 U8 EARE /YR
U 38 P A TR V0 A B PP TR L AR B R 2 A,
AL, Bk —E R S A R B )
oA

P 5 g X2 AL [a) g B2 Ak SR 3 7 1) 3 2
(VOB AE 1 oA, r/R (i) 0 B 5 RIREAR Z )
TR E . FIARG SR R (h) IS, B
JAEE I R B ) A AR I B R R

(g /N R B 3k — 00 W SRV R A 0.3 m

0.8 0.8
r p/Pa r V/m-s™!
i 4210 i 10
0.6 1(5) 0.6 8
[ -5 6
o §EIE i
0.4 % 0.4
-65
I -80 I 0,
02f 0.2+ 2
J I [ R
ool 0.001 -
00 02 04 00 02 04
X X
a. JE 7] b.

P4 R XU TE B XU 8 g A ) T 2z 5
Fig. 4 Air supply pipeline and the wind chamber pressure and

speed profile chart



41

Mo
N|
/|

DLAE WAL RIS S RAR AT KR GRS 1041

—a— H=0.0 m
—o— H=0.1 m
—a— H=02m
—v H=0.3m
—— H=0.4m
H=0.5 m

3 L
ME%XM%EMUZO.S m/s

TR Y /mes !

|
—_
T

10 05 0.0 05 T0
/R

KI5 AN]SR T 7 i) S PR A [ A
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superficial gas velocity
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NUMERICAL SIMULATION OF AIR DISTRIBUTION SYSTEM IN
FLUIDIZED BED PYROLYSIS REACTOR

Wu Xing, Ma Shanwei, LiKai, Zhu Xifeng

(Anhui Province Key Laboratory of Biomass Clean Energy, CAS Key Laboratory of Urban Pollutant Conversion ,
University of Science and Technology of China , Hefei 230026, China)

Abstract: In the common biomass fluidization gas speed range, the numerical simulation of air distribution system of
fluidized bed pyrolysis reactor was carried out using Fluent software. The results show that the gas speed at the bottom of
the wind chamber shows an inconsistency phenomenon, the gas speed in the middle is higher than that in both sides, and
the critical height of the wind chamber increases with the increase of inlet flow of the flue pipe; the internal structure of
mushroom-cap is relatively simple, and its resistance mainly concentrate in the inlet and outlets. The cap resistance has
a negative correlation with the perforated ratio and the inlet size, the arrangement of the outlets doesn’ t affect the
resistance characteristics of wind cap, however, there is significant effect on the flow field in the bed. From the point of
view of resistance-flow relationship, the wind cap on the air distribution board is equivalent to the parallel connection,
but the arrangement of wind cap has a great influence on the flow field in the bed. In the case of the same opening rate ,
the triangular arrangement is more conducive to the uniform distribution of the flow field in the bed.

Keywords: fluidized bed; air distribution system ; mushroom-cap; air distributor; numerical simulation



