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Development of New-Type S Draft Tube for Low-Head
Axial-Flow Water Turbine

Yukimaru SHIMIZU, Hiroyuki ISHIDA,
Yoshiki FUTAKI and Takashi KUBOTA

An S-type tubular turbine is used for a low-head hydraulic turbine. The S-type draft tube plays
an important role in the S-type tubular turbine. The S draft tube has two bend portions, first and
second bends. Separation occurs here. The pressure recovery becomes low because of the separation.
The paper proposes a new-type S draft tube which has the highest pressure recovery coefficient. One
of the characteristics of the new draft tube is a twisted portion in the middle of the S draft tube.
Asymmetrical secondary flow is generated in the twisted portion of the new S draft tube. The
pressure recovery coefficient Cpo is largely improved because such asymmetrical secondary flow
prevents the separation on the bend portion of the S draft tube. Such phenomena are assured by
measuring the velocity distribution in the draft tube.

Key Words: Hydraulic Machinery, Low-Head Axial Water Turbine, S-type Tubular Turbine,
Draft Tube, S-Type Draft Tube, New-Type S Draft Tube, Pressure Recovery
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