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Performance Evaluation for Archimedean Screw Pump
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Ryo FUJIWARA™ and Yoshihiko HIGUCHI*

Synopsis: Broadband infrastructure is generally efficient, but it fails to function in catastrophic

situation such as earthquake, typhoon and so on. Therefore, local power supply based on renewable

energy is important. However, the energy is unstable and changeable and it is difficult to meet supply

and demand. The present authors addressed effective lifting because it is necessary to store unstable

energy in pumped hydropower. In this report, water model experiments on Archimedean screw pump

were carried out and the effect of screw angle and rotation speed on capacity of pump.
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Fig.1 Schematic diagram of apparatus.
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Fig.2 External view of apparatus.

WERER a
o e
(P d

Fig.3 Archimedean screw designed using 3D CAD.
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Fig.4 External view of Archimedean screw.
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Fig.5 Effect of rotation speed on mass flow rate
in Archimedean screw pump.
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Fig.6 Effect of inclination angle on mass flow
rate at 300rpm in Archimedean screw pump.
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Fig.7 Effect of rotation speed on mass flow rate

in Archimedean screw pump.
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Table 1 Retained water volume by screw.

AoV 125 | 10 20 30 40
A% [mm ] 4577.1] 11544.2| 19466.7| 29370.7
KEE[e] 4.6 115 19.4 29.3
BHRKEENE 0.8 0.4 0.3 0.2
BB KEE] 3.7 46 58 4.4
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Fig.8 Effect of rotation speed on mass flow

rate in Archimedean screw pump.
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Fig.9 Comparison of predicted mass flow rate

and observed one at helix angle 30deg.
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Fig.10 Calculated discharge rate at 30deg.
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Fig.11 Comparison of calculated mass flow
rate and observed one at helix angle 30deg.
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