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Performance Prediction Method of a Positive Displacement Turbine
with 4-Lobe Helical Type Rotor

Young-Do Choit

Abstract : In order to extract small hydropower in the very low specific speed range of n;
<10, a Positive Displacement Turbine (PDT) has been proposed and steady performances
have been determined experimentally. However, the suppression of large pressure
fluctuation is inevitable for practical application of PDT. Therefore, present study
adopted 4-lobe helical type robe to reduce the pressure fluctuation. The results show that
4-lobe helical type robe can be adopted to suppress the pressure fluctuation drastically.
Moreover, efficiency and unit power of the turbine with newly proposed 4-lobe helical type
lobe are higher than those of the turbine with 3-lobe straight type robe.

Key words : Helical type rotor(#zZ3 =Z¥), Positive displacement turbine(&A&s3D),
Performance prediction method(4d%54 &%), Small hydropower (&%)
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Table 1 Comparison of the dimensions of the three-
lobe and four-lobe turbines

3-lobe
turbine

4-1obe

Unit turbine

Description

Diameter of
Rotor (D)

Height of
rotor (B)

Side-clearance

(cg)

Tip-clearance
{er)

21.2 38.8

mm

mm 16.4 54

60 | 10 100

60 | 10 120

Twisted angle 0 0 11
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