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Study on Performance Analysis of Pump within Sump Model with AVD
installation by CFD
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Abstract

The efficiency of the flow mixed pump installed within the bell-mouth in the sump is reduced by the flow characteristics of around
intakes, Strong submerged vorticies can be successfully suppressed by installing an AVD(anti-submerged vortex device) on the bot-
tom of pump intake channel just below the bell-mouth, Sump model with AVD device basin is designed and the characteristics of
submerged vortex is investigated in the flow field by numerical simulation, In this study, a commercial CFD code is used to predict the

efficiency of the pump with the AVD installation in the pump station accurately,
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Fig. 1 2D drawing of pump station & sump model for numerical
analysis

o= AHFEE7} AL I}, AFRE O] A A A

%S Table 19 YeER L0, F3F 21,700m?/hr,

A 9] 3] A4= 423rpm, AW} tfF4 2

dol= = 247k 570, 9= FAE )

Fig, 32 S sholA] st o7&
3

52 yehya

Diffuser
aowvall

Impeller
: rotating
Bell-mouth
2 wall

___ Free surface
e : free slip wall
Inlet

3
Side wall : pressure

Fig. 2 Sump model and mixed flow pump

Table 1, Design specifications of the mixed flow pump

Volume Flow Rate (m?/hr) 21,700

Rotational speed of rotor (rpm) 423

Total head (m) 23

Number of rotor blade

5(9)

(stator vane)

Fig. 3 Trident type AVD
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Fig. 5 Sump model of TSJ for CFD analysis

Table 2 Flow conditions for computation(TSJ)

Vortex types to Flow rate Submergence
(m?*/min) (mm)
) 1.1 240
entrained vortex

Velocity component in
¥-direction Wy (mys)
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Fig. 6 Comparison of calculation results by CFD analysis
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Fig. 7 Vorticity distribution with and without the AVD
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Fig. 8 Turbulence kinetic energy distribution with and without
the AVD
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Fig. 9 Efficiency of the mixed flow pump with and without the AVD

Table 3 Torque and efficiency of the mixed flow pump with and

without the AVD
Flow Rate Without the AVD With the AVD

%) Torque | Efficiency | Torque | Efficiency
(N m) (%) (N m) (%)

80 34,234 84.0 34,227 84.7

90 34,732 87.1 34,602 80.8

100 34.625 89.0 34.574 88.6

110 33,722 89.0 33.810 88.5

120 33.221 87.6 32,371 87.2
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Fig. 13 Efficiency for the mixed flow pump with and without the
AVD in the non-uniform approach flow
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