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Investigating the effect of tail water depth on Archimedes screw turbine in
generating energy from flowing water in canals
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Abstract

Kinetic and potential energies available in water dissipating using structures like drops can be used for generating electricity on small scale.
To this aim, the Archimedes screw turbine, as an emerging turbine, can be employed for converting kinetic and potential energies to
mechanical energy in irrigation canals. However, there is no literature in this regard. In this research, the effect of tailwater on turbine
performance was investigated. To this end, an Archimedes screw turbine was designed and validated using FLOW-3D, and the effect of
different submersion ratios was investigated. The results showed that there needs 0.5 to 0.75 submersion ratio in the downstream canal to
avoid extra power loss, resulting in maximum power and efficiency in the same conditions.
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A Screw
B Gearbox
C Generator

F Upper bearing
G Bottom bearing
H Inlet gate

D Coupling
E Trough

I Bypass channel
K Weir gate

Figure 2. Vertical drop (a), and installed Archimedes screw on the vertical drop (b)
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Table 1. Exploitabl power from drops located in
irrigation canals
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Table 2. The screw specification

Parameter Symbol Unit Value
Inner diameter Di cm 8.03
Outer diameter Do cm 14.6
Pitch S cm 14.6
length L cm 58.4
Blade number N - 3
Inclination angle B ° 30
Volume flow rate Q m’s’! 1.13
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Figure 3. Submersion ratio.
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Figure 4. Mechnical power output
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Table 3. Relative erros for different mesh cells

No. of mesh cells RMSE
1.0 0.384
1.5 0.111
2.0 0.084
2.5 0.078
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Figure 7. Velocity magnitude within the screw and
trough
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