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CFD

( computational fluid dynamics) software was utilized for the flow field in numerical simulation, which focused on the

Abstract; For the flue gas distribution problems of the pressure swing adsorption tower in sugar mill,

flow field optimization of the inlet area (the area between the inlet pipe to the adsorbent). The flow field simulation of
the original plate distributor shows that the velocity of the center is larger, resulting in uneven distribution of axial and
radial velocity of the end section of the entrance region and a certain swirl. The process of plate distributor in different
dip angles was compared, and it was found that the dip angle of baffle distributor had better gas distribution effect at 25°
to 40°. The effect of gas distribution of 4 kinds of plate distributor was compared, which were the original distributor
( 1), the distributor with the middle baffle without hole ( Il ), the distributor with middle small hole ( [l ) and the
original distributor with baffle at middle (IV ). It is found that the gas distribution effect of 2 and 3 is better than the
original distributor, wherein the plate type effect is the best when the plate distributor is changed into small hole.
Through optimization of the import area distributor for adsorption tower, the distribution of fluid is improved in the
adsorption tower evenness.

Keywords : adsorption tower ; plate gas distributor;flue gases; CFD( computational fluid dynamics) ;optimization flow field
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Figure 1  Adsorption tower structure diagram
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Figure 2 Grid model of adsorption

tower and imported area
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Table 2 Number of different grid models in

uniformity of velocity distribution of y; =0.79 m
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Figure 3 Adsorption velocity images of tower
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Figure 4 Export and import regions of stress images
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Figure 5 Position the region as reference section

PR g 3 B2 2 Al b il B9 7 1) A TE 75 ] TR A [] 3 JRE
S AR BB 1) P U2 O R R Al 0 Bk o0 A1, 22300 08 Ay
WA IE, BT LAAE A BRAR ) 3 2 I R X AR B9 7 8
(W H—2P 7402 o [ 6 JiT7R k225 00 )72
b 1) AR i) TR EE P A o



.22 - B THI# Light Industry Machinery 2018 552 HA
2.5- B9 RIS, FEAS At £ B A X 0 A s v B2 1)
sl B 5 BE R T O° X, H OBtz Ay i B 3 50 Bt o fe

M TN A R PR S A1 8 7 0 4 5
Té’ 05t WA T 0°XFFR (7E 90° Hh B 57 1K 00 , R 7E 90°
Bl FF AR PI3EE ATREBEFR2 43 A 2 BELES ™ 5 SR 1
& FEW BN , TE 40° ff i 52 BLYY &) BE e /M
151 +’/fér”jx i
—e— B[]y =
0.4 0.5 0.6 0.7 0.8
18 R B /m

6 SEBmegF ke fete @ik L6 5 A
Figure 6 Reference points of mean
axial and radial velocity of section
H1 1 6 W] A5, R 1 IX Ay Al i - 2 AR AP 22, 1H
T2 PP DX E AT B0 5 A [ - B y = 0. 59
m AN, B0 AR, DR 00 A 25 W 472 12 DX
BFIIT , BT LA B30 1] - 22 R AR AR
A (2) THAIE 6 6 A v f 78 i 4 2
FETTEE . B T DA [ g e B e B I S BE

1.8
—a— Z[Alx

% 14} e HAy
ﬁ 1.0
i)
R 06

0.2 1 1 1 |

0.4 0.5 0.6 0.7 0.8
Hhm B /m

BT FREB@GRESZTHIE
Figure 7  Uniformity of velocity in different sections
H &7 RTAT, 10 DX Al i) 380 R 2 55 88 [ ik 11
BRI, BAERH y = 0. 59 m Rff 3l /Ng N
A, 33k U I A O3 A1 s ) A UV REAT — R AL
R s A ) L 132 S BEBRAE R v = 0. 59 m A4 R 1
BTG, A AR T B AR AN AZ 33k A8 Al AR [ - 2473 2 A8 1k
Pl L b mT, SRR o RS A A R DK A X
A —ERIROR  HR AR 1) A TR A KRGS
2.3 AEMHFEABESHIRRIT
TE PRI AT FLAR I A AR A BE @ oA 15° f LA
B3N 6 AN R A E A o0 A g AR O IR R A . R
SR EE @ Q& 8 Fraw, W 5o 1k, e Z 1.
Sy Bt LB @ S -90°, —15°,0°,15°,25°,40°
J 90 Yo 9 B 7n AN [l A BT Al o
A g AR 11 DX Pl 1) AR ) R B S B R A L i

M8 #@to Xy & meth R

Figure 8 Tilt angle of region distributor

3.0
+/’férﬁjx
+§ﬂ]|"ﬁjy

100 50 0 50 100
B
B9 REMAA TSR
Figure 9 Uniformity of velocity under different angle
10 7 R A [ ik £ B8 Al o A1 o 7 2 11
DX 4 o) AR o) R ) SF- 2 B R ] 1] 10 \]
T, AN [EUARE 3 JRE A 0 A1 s T Bl ] - X 3 32 BE A A
LR A0m - sT ORIEERA B A A N AR
1) PS5 A —90°Ht A Fc KA 5.0 m - 7' (U
J7 A1 R A1 BETHT ) 5 75 —20° ~ 20° W [ P, 42 ] ~F- 149 3 s i
AR 1.5 m s A4 40° M HE N 2.8 m - s

4.5 o
3.0
D15 —a Rfx
E oo ——fry

A L
19§-1~5 /~—4\\/
R30F

45+

50 100

%00 0 0
FBE()
B 10 RERA A T 69 -F 39k
Figure 10 Average speed under
different angle of inclination

P11 Sy AN TR JBE A o AT i 1 2 10 DX 08 T 25
i 11 Al 45, Ao A i 75 0° F 25° B i, ik 11 X
AR ZERIN BN 25 TR BB/ INRE & YL %, IR £



[EAsE - iRit]

&ttt F . HrRRAESRSEERN S #HO DMk =23

0°58 25 BT AR 2 A0 A 2% o
2400 -
2250 -
< 2100
&
:N’H 1950 -
1800 -
1650 -

1 1 1 I}
150965 -50 0 50 100
AEIC)

B 1l FEMR4AETEZE
Figure 11  Pressure difference under
different angle of inclination

ERE RS LR B BE o AT, A o0 A A U
FETE 25° ~ 40° A RHXS LT ) A SUBOCR (il 1) FA2 16) 2
SIRE/NHLAR ) B EAXS B
2.4 WA HIBEEMLN

F LAl SR AR A i B R (IR B
AT EHOR, NS HE P X 2 5] BESE M AR . TR 75
JEha AR oA A A AL, SRR oA e 2, KPR
HRC DX JEE /Nl JEE 3 S o AN TR FL AR 45 4 0 A
g S 1 Rl—f B I B—v i) A JF AL 1
T ——rR A/ IV B — R itk . 18] 12 fos
AN RIEERE 3 A 25 Y T 14 o

(b) TH

___________ m—

I
) IV

AR LA oA 5 ) B

Figure 12 Schematic diagram of

(¢) T2

A 12

different structural distributors

13 JIr7R o 4 Tl A g 00 3 3 F e, el 181 13 T
N, IR 4 FhEE A o3 A d 60 Bl 1] o 2 5 R AR — B
I T FLA A g A ] -4 3 R T D 2 2454y
IV A gt AT R — A A58 ] S 4 3 J3 498 A, 1
AT RS DX At 1) 412 i 20 (A2 () URE 3 /)N ), X AE 4y
BRI EE A 7o Aide

W 14 S}y AR 540 1) SF- 33 7338 B A 2 5 BE LU #KC
H 1] 14 TR, 4 Fof 5 ey %) Bl ) RE 48 &) R AR A
TERIAIFE R 0.29 Je Ay AR B 575 1 | BS540 1

5r -
1 4Ry

i il v
ENEET A b

B 13 RE M3 5k BB
Figure 13 Average speed comparison of
different structure
TR AT EERR /N IR T TR S5 R IR AT 5 IV L2
MR mI A BETE 1.8 iy, IR, i SR AT

1.8

SR ST
S

&
=3

[ I I 1Yy
R RIS 2%

B 14 REZME T 0@ F 34 B

Figure 14  Comparison of different structure

average speed uniformity
Bl 15 g AR S5 A A s A d k1 IX R 22l 1A
1S np o, oA 0T IAE A AR A 250 T, 2E 1 X R
ZERR/NT IR AR s oA g IV AEAH R A5 05 1, 20 11 DX
ZERTIFAAIARY . Jiy DLAE e 22 T 17, 23 A s 100 T4

RERH o
2500
2250
]
&
34 2 000
1
1750
1500
Il il v
NG APt
B15 RRAZHEXSHF Bk REZE

Figure 15 Pressure difference of different

structural plate distributor importing regions

25 Bl As R H )N LS # 0 b A T LA
AT RIAG 5 A R FUIEE AR, X A A R AR X
N



.24 . B THI# Light Industry Machinery

2018 FEE2 M

i#

1) S JROBE T e 4 CO, 7% s W BFEE TR RRAU, 20 B
Lk VR A 8T — 2 AT SRR, (R R 85 9
AR BEROR , T BV L2 A AT RIRE R K

2) BECRREIM A i, TEUR A BEAE 25° ~ 40°F 5%
GO AROR o

3) AR AR A g b P RS AR SO LY
M3 A s A P TR AR AN TS AR 0 A e AH EE R
A AT B 5 A OR E RN AR AT RICR
ANEE, R AR A /NP AR R R
S
(1] FROUI. K BSR4 8 1T S PR ) AT A 1 R AL it

[D]. Ri#: K #EAkF,2004.78.

[2) E#F 08, ik AL ROEAFELRII] L T#

JE ,2014,33(3) ;545.

w
1

(3] #EE,BKRF, AR ALK FENFRI]. Kk
¥ it,1995,25(2) :30.

[4] CHEN G K,CHUANG K T. Recent developments in distillation[ J].
Hydrocarbon processing, 1989 ,68(2) :37 —41.

(5] Hu, k&%, ik £ TEC UAENAEKLSFTHERT
FLUENT #E#H[T]. & i foft T4 ,2012,1(15) :20.

[6] E#F,xNH,XXR,% HEOREWEANBRIHE]. T
A ¥ #4.,2016,38(4) :575.

(7] =&, X% KR £ EnRMEdRgENRMMLI]. ThE
=5 K,2012,19(1) :28.

[8] #3. ANSYS ICEM CFD T #2 523 ¥ A% [ M. b % A K B L AR
#,2014:135 -214.

(9] FREERE A FLMIMI]. AT i A% H R AE,2004
7 -125.

[10] ERGUN S. Fluid flow through packed columns [ J].

engineering progress, 1952,48(2) :89 —94.

Chemical

PIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII>ID

(E#% 10 )

[6] ZHANG Chaofeng, WANG Longfei, WU Meiping, et al. Plastic
behavior of metallic damping materials under cyclical shear loading
[J]. Materials ,2016,9(6) :496.

[7] JIA Liangjiu, KUWAMURA H. Ductile fracture simulation of
structural steels under monotonic tension [ J ]. Journal of structural
engineering,2014,140(5) :04013115.

[8] BRIDGMAN P W. Studies inlarge plastic flow and fracture [ M ].
Manhattan ; McGraw-Hill, 1952.

[9] HOLLOMON J H, MEMBER J. Tensile deformation[J]. Metals

technology,1945,12(4) :1 -22.

[10] LING Yun. Uniaxial true stress-strain after necking[ J]. AMP journal
of technology, 1996, 8 (5):42 — 47. ( hitp://www. te. com/
documentation/ whitepapers/pdf/5jot_6. pdf)

[11] MELENK J M, BABUSKA I. The partition of unity finite element
method; basic theory and applications [ J ]. Computer methods in
applied mechanics and engineering,1996,139(1/2/3/4) :289.

[12] A&, KEME R, S s aBRumesyell]
LK FFWCE RBFM) ,2014,35(1) :97.

S G GG GG G G GG G S GG G G S S G G W GG S S GO G S G G S SO G W W

(EBF17TR)

SE K

(1] W . &#4%H 3C2Mo 7] A ERF K 54l 5Btk k[ D]. &
258 k¥ ,2014:16 -29.

(2] BRp. RBEITE 2T [M]. 2 IR Lo vE 4 K % R4k, 2005
72 -90.

(3] Hwedd. BEAF[M]. 4 I I H: & A F A H R, 2013;
143 —183.

(4] BE#IME.1.2085 B A Z M AWM EHEH S MW ER L%
[J]. % THH,2015,33(3) :30 - 32.

[5] #kA. sA4e 7 b @ THSEH H ik 712 2FWID]. k.
K% T A% 20113 -23.

[6] WFF. HEAHIERNIZERGERAEHLID]. Rz A
Jb Ik k& #,2010:21 -27.

(7] #WHEE XTwuud@EeELqgRadlmn pEasEl].
AAHREG B 3 TH A ,2015(6) :24 -27.

(8] EME, REZ , Eak £ B4 HETHREN NEANT R
[J]. HLK 5 i & ,2016,44(3) :154 = 157.

[9] Z#®#,%4W, Ex%. T DEFORM -3D B A &40 8l 4 &
RIL G 2 [J]. # THLAK,2011,29(4) 140 -42.

[10] BR& T, E M5, T4, %. ma 48 P20 B A 419 4 A R
RKBFRLI]. AR G R E,2015,43(7) :57 - 60.

[11] SONG Qinghua, Al Xing, WAN Yi, et al. Influence of tool helix angle
on stability in high-speed milling process [ J]. Transactions of
nanjing university of aeronautics & astronautics,2008,25(1) :18 -
25.

[12] KIM G M, CHU C N. Mean cutting force prediction in ball-end
milling using force map method [ J]. Journal of materials processing
technology,2004 ,146(3) :303 - 310.

[13] URBANSKI J P,KOSHY P,DEWES R C,et al. High speed maching
of moulds and dies for net shape manufacture [ J]. Material and
design,2000,21(4) ;395 - 402.

[14] WOJCIECHOWSKI S, TWARDOWSKI P, PELIC M. Cutting forces
and vibrations during ball end milling of inclined surface [J].

Procedia CIRP,2014,14:113 - 118.



