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Abstract: We aimed to develop a non-clogging submersible slurry pump with two blades to replace the
conventional vortex pump. To do this, we simulated the effect of parameters such as the blade angle (3 and
the blade-length angle a on pump efficiency. We used the commercial codes ANSYS CFX and BladeGen.
The results showed that the best blade shape was obtained for 3 = 30° and that the pump efficiency was
proportional to a in the simulated range.
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Table 1 Specification of non-clogging type of slurry

pump
Specification Value
Flow rate 3 m’/min
Impeller inlet inner diameter 34 mm
Impeller inlet outer diameter 180 mm
Impeller outlet diameter 236 mm
Impeller outlet height 67 mm

Fig. 1 Definition of blade angles for impeller
design. Where, « : blade length angle (5 :
blade angle and 6 : angle position



Fig. 2 Grid of impeller for simulation
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Fig. 3 Effect of blade angle 5 on impeller geometry.

In all cases, § is constant from start 6 angle
to end 6 angle

B=33° a=370°
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Fig. 4 Effect of blade angle [ on total efficiency
of pump. In all cases, blade length angle «
is 370° constant value
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Fig. 5 Some blade angle profiles on inlet area
against angle position 6
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Fig. 6 Effect of blade angle profiles on total
efficiency. In all cases, blade length angle
a is 370° constant value
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Fig. 7 Effect of blade length angle o on impeller
geometry. In all cases, 3 is 22.5° constant
value from start 6 angle to end 6 angle
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Fig. 8 Effect of blade length angle a on total
efficiency of pump
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Fig. 9 Effect of blade length angle « on mass
averaged total pressure Pt on meridional

surface
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Fig. 10 Effect of blade length angle « on vector
of area averaged meridional velocity Cm
on meridional surface
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