38 10 Vol.38 No. 10
2013 10 JOURNAL OF CHINA COAL SOCIETY Oct. 2013

:0253-9993(2013) 10-1800-06

( 255049)

CFD

0.5 ;
0.2 o

- TD712. 63 TA

Numerical simulation and optimization of diversion system in a
preheating catalytic monolithic reactor

LIU Yong-qi DU De-juan MAO Ming-ming CHEN-Shuai ZHENG Bin MENG Jian
( School of Transportation and Vehicle Engineering Shandong University of Technology Zibo 255049 China)

Abstract: The velocity uniformity of the gas at the reactionnchamber inlet has an important influence on the oxidation
efficiency and running stability of the preheating catalytic 'monolithic reactor ( PCMR) . The flow field of the reaction
chamber inlet of the PCMR was numerically simulated to’determine the optimized design of deflectors and improve the
flow uniformity by using the CFD software in this paper. The results show that in the original model without deflectors
the velocity in the center is much higher than surrounding and the non-uniformity coefficient of the velocity distribu—
tion at the inlet cross section of the oxidation bed is 0. 8. By arranging the horizontal deflectors the velocity vertical
distribution in the reactor is improved ‘to some extent and the non-uniformity coefficient of the velocity distribution is
reduced to 0.5. After the combination of the vertical deflectors and horizontal ones the uniformity of the velocity distri—
bution is improved obviously and the non-uniformity coefficient is reduced to 0. 2.
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Fig. 2 Model and experimental arrangement
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Fig. 1 Diagram of preheating catalytic oxidation reactor
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Fig. 3  Comparison of simulation and experimental results
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Fig. 4 Velocity distribution at the inlet cross section of the oxidation bed
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Fig. 5 Vertical velocity distribution with different amout of horizontal deflectors
1
= Table 1 Schemes with different kinds of
/ o horizontal deflectors
3 4 A=l
1:1:1:1.6 80+137+168+215
1. A-3 68+115+164+253
A_l - A_3 B-1 123+75+57+45
B-2 125+76+55+44
A-3 4
C-1 110+80+60+50 120+150+130+200
1:1:1:1
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Fig. 6 Vertical velocity distribution of different kinds of scheme
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Fig. 9  Velocity distribution contrast of final project and

original model ( inlet air temperature of 313:K)

0.2 o

(1)

0.8 o

0.5
(3)

I/ (m s

0 01 02 03 04 05 06

i 7 B0 2 /m
(a) Hi (A A2 R R S A
1125
1.0
T 08
E 06
ﬁ 0.4
0.2
0 01 02 03 04 05 06
D Em
( b ) SRR B 4 A
—=— 40075 LR - 4005 IR —— 60047 L H

—o— 60077 M F il —+=80077 Ll —a— 80057 il g B

0.60
0.54
048 ~
042 %
036 *
030 &
0.24
0.18 £
0.12
0.06
0

(¢ ) AT (d) InFit
(400 m/h) (400 mi/hy

10 ( 673 K)
Fig. 10 Velocity distribution comparison of final project and

original model ( inlet air temperature of 673 K)
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