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Study on the Numeric Simulation and Optimization of Flow Condition in
the Integrated Sludge Thickening and Digesting Reactor
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Abstract: The Fluent software was applied to study on the numeric simulation of flow condition in a inte-
grated sludge thickening and digesting reactor. After some questions of flow condition existing in the reactor
were revealed, adjusting the structure and changing its measurement were presented to optimize the flow con-
dition by orthogonal test to obtain the best structure measurement. Assessing indexes were velocity variance
mean weighted and total kinetic energy of isosurfaces. The results showed that: (1) a short-flow situation was
formed in the lower part of the external reactor and a cycle was not formed in the lower part of the inner re-
actor. (2) ways of optimization of flow condition were adjusting the position of the inlet tubule and changing
the gas tubule into a whole. (3) the key factor affecting the flow condition was the height of gas tubule, at last,
the best structure measurement was gained, that was measurements of up and down communicating
ports70mmx60mm and 50mmx40mm or 60mmx50mm, respectively, the height of inlet tubule250mm, the
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Figure.1 Schematic view of the reactor and isosurfaces
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Figure.2 Schematic view of the gridding of the reactor
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Table 2 Velocity variance mean weighted and total kinetic energy of isosurface
R2LEWMBEAEMAAER B 3hEE
Vi 7 2 A4 (X 10°) HBIRE (X 107)
R x=-150 x=150 x=-50 x=50 SR x=-150  x=150  x=-50  x=50 SN
1 4434 8.8 4387  41.87 138.88 2.32 1.02 6 527 1461
2 33.89 423 20.08 15.34 73.54 4.58 3.09 7.51 6.03 212
3 42.63 5.6 52.86  50.84 151.93 1.73 0.93 8.22 77 18.58
4 62.05 103.08  83.02  108.05 35621 6.4 1043 1456 1986  51.25
5 38.03 6.1 15.57 11.33 71.02 1.76 1.05 2.38 1.95 7.15
6 77.6 25.93 84.67  69.19  257.39 10.11 2.66 17.89 1336 44.03
7 48.27 6.07 33.8 29.06 117.2 2.03 0.34 443 349 10.29
8 50.56 20.9 53.81 53.5 178.76 3.53 2.1 9.09 883  23.55
9 62.9 2587 5482 6049  204.08 439 1.73 8.33 8.16  22.61
10 42.07 8.73 64.53 6187 177.2 1.74 1.16 9.9 8.57 2137
11 74.63 3845 4192 7718 232.18 5.54 2.88 1039 1479 33.59
12 49.76 8.55 57.69 46 161.99 2.12 0.58 7.01 642  16.14
13 44.69 3608 8046 6676  227.99 2.86 223 1501 1223 32.33
14 39.76 8.5 25.06 18.84 92.16 1.53 0.74 3.02 2.09 7.39
15 36.06 5.1 85.85 92.1 219.12 1.46 0.6 1219 143 2855
16 61.67 2245 6288 5352 200.52 438 2.01 9.52 8.3 24.2

7
0’0

cientific

0%* S
* Research

A X

0‘0’

N B FE RS LR 25 1T x=-150, x=150, x=-50,
x=50 | AU 7 2 AN YA A TR ) R B
el gERanr .

(1) BT

IEAZR G B TR 14 SR FHAH [R) P04 25 A R

1067

978-1-935068-16-7 © 2010 SciRes.



. e s g
o%* Scientific
L2

S
+* Research

Table3 Range analysis of velocity variance mean weighted of

isosurfaces
%3 FEERESZE(x10°)RRE D
5 1 2 3 4 5
K1 641.97 740.66 617.97 616.11 1073.77

K2 72042 80637 78629  606.59 675.50
K3 60030 659.16 72697  889.42 633.79
K4 897.47 65398 72894  748.05 477.10
AK 29718 15239 168.32  282.83 596.67
E: RPKRARSKESHLERZM.

Table4 Range analysis of total kinetic energy of isosurfaces

&4 FBEERIEE(<10°)HRESH

ESES 1 2 3 4 5
Kl 76.70 93.07 89.90 73.56 161.20
K2 91.01 101.80 98.39 85.54 95.91
K3 93.98 85.67 100.77 113.81 70.47
K4 115.14 96.31 87.79 103.93 49.25
AK 38.43 16.13 12.98 4025 111.95
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