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Experimental Investigation of the Development of a Rotor Type Slurry Pump
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Abstract: The objective of this study was to develop an advanced pump technology using tornado and axial pumping principles
without priming water. The developed rotor type slurry pump consisted of an electric motor, driving shaft and coupling, a ro-
tor, an impeller, suction and discharge pipes. For the clean water test, the experimental results are presented for the discharge
flowrate, electric power input and vacuum pressure with the rotor design parameters as a function of the motor rpm. The slur-
ry discharge characteristics with the solid concentration of the cement slurry was performed. As the rotor diameter and height
increase, the discharge flowrate and electric power input increase while the vacuum pressure in the suction pipe decreases. The
rotor thickness had no significant effect on the discharge flowrate and electric power input. Slurries with more than 18 % solid
concentration, which is the development factor, can be pumped.

Keywords: Slurry pump, Tornado effect, Rotor, Solid concentration, Discharge flowrate
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Figure 2: Configuration and operational mechanism of a tor-
nado effect pump [12]
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Figure 3: Design specifications of a casing
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Figure 5: Photograph of 5 rotors

Table 1: Specifications of 5 rotors

Type |Diameter (mm) | Thickness (mm)| Height (mm)
DITIHI 190 12 31.5
D2T1HI1 200 12 31.5
D3T1HI1 220 12 31.5
DIT2HI 190 15 31.5
DITIH2 190 12 36.5
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Figure 6: Photograph of axial type 3 blades impeller
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Figure 7: Layout of the rotor type slurry pump
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Figure 9: Experimental pump apparatus

Table 2: Specifications of 3-phase induction motor

Specification
Power (kW) 55
Voltage (V) 380
Pole 4
Frequency 60
Rated revolution (rpm) 1,760
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Figure 10: Effects of the rotor diameter on the discharge

flowrate, power input and vacuum pressure with motor rpm
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