Vol.32, No.5

32 5
2005 JOURNAL OF BEWINGUNIVERSITY OF CHEMICAL TECHNOLOGY 2005
( , 100029)
CFX-5.5.1 , kE
, 0.5m 5 CBY
0,4,14,16 ,18,20,22 7
; 0 22
1 TQO27. 32
(1] 1
, ( 1.1
B- BHET ,H,0, EG, PTA 1.1.1
) 30 mPa: s, , 0.5m , (
1 ) 0,4,14,16,18,20,22
, 7 : 11
, ®7.9mm x 0. 41 mm,
[21 , 12. 6 mm,
, , 0.2m, 0.3m,
, 0.09m
CBY (
, ,ZL :92242172. 2) | 0.175m,
CFX5.5.1 0.188 mr
) bk |
: e AP AR
I B
’ ’ B P P
b= 24
(MFR) ke , UL
g
, 12,6 x 10 mm S
1
FHg.1 Configuration of coil heat exchanger
: 2004-11-11
1.1.2 )
1979

Email : huangxb @mail. buct. edu. cn

U5,



2005

- 30 -
, 7.0 1;
, 22 2
1
Tablel Grid nodesand dementsin a girred tank with ooil heat exchargersof different layers
M 0 4 14 16 18 20 22
197482 236323 462414 500823 536760 569881 612590
1060812 1212423 2317869 2509923 2665587 2820094 3062702
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Table 2 Comparin of power numbers predicted by
CFD with experimenta data

M 0 4 14 16 18 20 22

0.616 0.560 0.578 0.582 0.587 0.588 0.588

0. 590 — 0.571 0.599 0.592 0.598 0.586
! % 4.41 — 1.223 2.84 0.84 1.67 0.34
2 , 0 22
4.41 %,
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Ng= Q/ ND?, ),
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Table 3 Comparin of circulation flux numberspredicted , '

by CFD with experimentd data 7] ) )

M 0 4 14 16 18 20 22 ! !

0.408 0.391 0.365 0.361 0.356 0.352 0.341

0.3995 — 0.311 0.294 0.284 0.260 0.234 '
! % 2.13 — 17.36 22.79 25.35 35.38 45.73
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Fg.4 Comparioon of flow fieds given by amulation and experi ment
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Fig.5 Comparion of axia velocities given by smulation and experiment
5 , zl T= 8.2%, 3.01% ,
0.13 0.2 : zI T=0.56, ,
0.66 , :
141

zl T=0.2 ,



5
2.5 22
2.5.1 ( 6 ),
, 22
1 H EE / (n/s) B EE / (m/s) Al 16 L / ()
r0.266 7 0.167 7
0.1592 e 4 0.1076
0.0517 586 3 ; -0.047 6
0.055 8 .236 3 0.0124
0.163 .085 7 ; ; 0.072 4
0270 3 064 0.132 5
03783 o 0.1925
0485 § 366 0 02525
0.593 3 .516 6 03126
0.7008 s 03726
(@ 22
] P /(m/s) e BEBE /(m/s) Al ) SEBE /(m/s)
"ggi? 2 0.5142 0.1773
) 03731 0.100 3
0.083 8 02321 0.0233
8‘???& 0.0910 0.053 8
0299 0.055 Oq 0.13 08§
0.4276 0.1911 02078 -
0.5555 0.3321 0.2849
0.683 3 0473 1 0.3619
0.8112 0.6142 0.4389
(b)
6
Fg.6 Axid veocity distribution on a horizonta plane at different heights
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Fg.7 Comparion of axid veocity in a stirred tank between O layer and 22 layers of a coil heat exchanger
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FHg.8 Comparioon of axid , radid , angular and resultant velocities between different layers
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Numerical simulation of flowfidd in a
ederify-reactor with an agitator

ZHAN G Zhong-min HUAN G Xiong-bin
(College of Chemica Engineering, Beijing Universty of Chemicad Technology , Beijing 100029, China)

Abstract : The three-dimensond flow field in a stirred tank of ¢0. 5m , equipped with a draft tube and a coil heat
exchanger of different layers(0 ,4 ,14 ,16 ,18 ,20 ,22 layers) , was Smulated usng a M ultiple Framesof Reference
(MFR) method based on a standard k€ turbulent model with CFX5.5.1 code. A CBY propéler was used to
pump the fluid (water) down. Resultsshow that the predicted data are closdly agreement with the experimenta
ones. The variationsof the power number , flux number and the hydrodynamic lossof the propeller with increase
in the number of ooil layers were given, and the flow fieldsof the tirred tanks equipped with a heat exchanger
between O layer and 22 layers of coil were compared.
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