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Analysis of Flow Field on Packing in Higee Based on CFD
ZHAI Xinyu,LU Jingui
(School of Mechanical and Power Engineering, Nanjing Tech University , Nanjing 211816, China)

Abstract ; In order to optimize the higee separation device, the research group carried out research on its internal flow
field. The fluid flow inside the packing of the super-gravity separation device was numerically simulated by computational
fluid dynamics software ( FLUENT) , and the influence of the rotational speed, the outer diameter of the packing and the
size of the wire mesh on the flow field were analyzed. The results show that the liquid phase velocity distribution is
consistent with the gas phase velocity distribution. The liquid drop velocity is mainly affected by the gas phase and has
nothing to do with the liquid phase inlet velocity. At the same rotation speed, the gas phase velocity of the filler zone
gradually increases from the inside to the outside, and the gas phase velocity increases with the increase of the rotation
speed ; the maximum velocity of the gas phase is related to the rotational speed and the outer diameter, regardless of the
size structure of the mesh. The results of numerical simulation have certain reference significance for the design and
optimization of overweight machine.
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Structure of higee separation device
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Figure 2 2D model of packing area
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Figure 3  Effect of grid number on
velocity distribution
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Figure 4 Partial map of non-structural triangle mesh
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Figure 5 Gas continuous phase velocity nephogram
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Figure 6 Liquid drop discrete phase velocity nephogram
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Table 1 Effect of liquid inlet velocity on trajectory

and maximum velocity of liquid drop

WRATTHERE/ (m e s™")  WIHBEPIE W B/ (m - s7h)

0.5 IR 46.5
1.0 IR 46.5
2.0 [EY/3S 46.5
3.0 BEIER 46.5
4.0 BEHER 46.5
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Figure 7  Distribution of gas velocity at

each position at different speeds
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Figure 8 Effect of rotational speed on

maximum velocity of gas phase
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Figure 9  Gas pressure nephogram
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Figure 10  Effect of speed on centrifugal
pressure drop
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Table 2 Effect of wire mesh size on

maximum gas velocity

BORtN HOEME 2Rk W R Rl oS

Z/mm Z/mm A/mm B/mm (remin”') BE/(m-s7!)

325 725 2 10 1 200 46.5
325 725 4 12 1 200 46.8
325 725 6 15 1200 46.5
325 725 8 20 1200 46.9
325 725 10 25 1200 46.2
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Table 3 Effect of outer diameter of packing on

maximum gas velocity

— —
SN SRR
remin” ) (m-s™)

325 625 1200 36. 11

325 650 1 200 44.09

325 675 1 200 45.85

325 700 1 200 46.81

325 725 1200 47.35

325 750 1 200 48.04

325 775 1 200 55.97

325 800 1 200 56.75

325 825 1200 59.58
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Figure 11  Effect of outer diameter of

packing on maximum gas velocity
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