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Effect of Water Distributor’s Inlet Direction on
Flow Field in EGSB Reactor

WANG Jingzhou,CHEN Ye
(School of Mechanical and Power Engineering, Nanjing Tech University , Nanjing 211816, China)

Abstract : According to the disadvantages of uneven water distributing uniformity, inadequate mixing and large dead zone
of traditional water distribution device in EGSB reactor, an circumferential water distribution mode was proposed. An
Eulerian-Eulerian two-phase solid-liquid flow model was formulated to simulate reaction zone hydrodynamics in an EGSB
reactor with traditional water distribution and circumferential water distribution condition. By changing the numbers of
the water inlet pipes the flow velocity was controlled, reaction zone hydrodynamics in reactor with different inlet flow
velocity was stimulated. The simulation results show that the reactor with circumferential water distribution has better
sludge mixing effect and higher sludge expand level, and the minimum flow rate of the mixing flow can be achieved by
the circumferential device is 0.555 m/s. Comparing with the traditional axial water distribution mode, the
circumferential water distribution mode can make the reactor more fully mixed, and increase the contact area of sludge
and water, and provide the flow regime which is more favorable to the biochemical reaction.
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Figure 2 Sludge distribution in each point of axis under different inlet direction
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Figure 3 Flow state of sludge in center of reactor and surrounding area
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Figure 4 Streamline under circumferential inlet
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Table 1  Expansion height of sludge bed
under different influent flow rate
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I 3 0.19 0.740 750

I 4 0.25 0.555 720

1 5 0.31 0.444 550

\Y 6 0.38 0.370 590
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