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Abstract:  The inflow shaft of Luobuzui sewage pretreatment station was simulated by fluid
mechanics analysis software (ANSYS 15. 0-FLUENT) based on the project of Dadonghu deep tunnel in
Wuhan, and the energy dissipation and exhaust effect of two typical shafts ( cyclone shaft and folded plate
shaft) were compared under different operational conditions. Spiral flow could be formed in the central
inlet tube of the cyclone shaft, and the average velocity at the end of the outlet pipe was 2.1 m/s and the
volume fraction of water phase was 0.991. The energy dissipation and exhaust were realized by the fluid
falling repeatedly between the folded plates in the folded plate shaft, the average flow velocity at the end
section of the outlet pipe was 3.0 m/s and the volume fraction of water phase was 0.983. Under overload
condition, both shafts had no exhaust and energy dissipation effect. By comprehensive comparison of the
exhaust and energy dissipation effect of the two shafts, the cyclone shaft was slightly better than the folded
plate shaft. The folded plate shaft would impact the shaft wall under the condition of large flow, and it
would affect the structural safety of the shaft.
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Fig.1 Three-dimensional model and meshing of cyclone

shaft
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Fig.2 Three-dimensional model and meshing of folded
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Fig.3  Simulation results of flow pattern in cyclone shaft
( condition 1)
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Fig.4  Simulation results of flow pattern in cyclone shaft

( condition 2)
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section
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Fig. 6 Simulation results of flow pattern in folded plate

shaft (condition 1)

FETO0 2 v, 1R M It SR K AR AR 70 BB O
LB AL RLERANIET 7 B o Pk iR S A
AT 0 ~17.41 m/s Z 6], BEE it i 194 K, KR
(14 SR 8 (K IR P oL AR B 7 a5 BT ABOAR i P 7K
SHES ) AR HE R, KT ok B AR A A L, T
i) BE S BE I RE I 10 R Sl , B W TR
TR, 1) R — 2 i Ak s I e e Ky
KU B AATAR b K B2 T AT I BE , 1000 BE
VA AU B ) HEBE Al HEBE 3B A H T
AE , L B A PR RO, K F T T ~ 11
m/s, FEIRST BT, 2 LA, BT AR B LT 1
SRPTARIRTEN 3% — 7 TR I > 1w 3RS
TRBFRAF A5 18], o5 — 07 TS g 9 ZE VK ThT U 2 3 2658
AL BEAF MR X BRI PRt i
HAT A — & A, KRR FR 2 Bk 88% ~95%

a WA URVOEBER M b, AR SR 10
Vi

A2

B7 iR EHHRSENSER(IR2)
Fig.7  Simulation results of flow pattern in folded plate shaft
( condition 2)
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Fig.8 Variation of flow velocity with drop depth in two

shafts
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Fig. 11 Distribution of volume fraction of water phase of outlet

cross-section in cyclone shaft and folded plate shaft
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