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Suppression of Swirling Flow in a Conical Diffuser by use of J-groove

Hiroshi IMAMURA*®, Junichi KUROKAWA,
Jun MATSUI and Osamu TAKAMURA

* Faculty of Engineering, Yokohama National University, Department of Systems Design,
Division of Systems Research, 79-5 Tokiwadai, Hodogaya-ku, Yokohama-shi, Kanagawa, 240-8501 Japan

The purpose of the study is to examine the validity of J-groove in controlling and suppressing
swirl flow in conical diffuser, for draft surge suppression in a Francis turbine which is caused by the
swirling flow from runner outlet into a draft tube. “J-groove” composed of shallow grooves mounted
parallel to the pressure gradient on the diffuser wall is a very simple passive device to suppress
several anomalous phenomena in turbomachinery. The experimental study has been performed using
conical diffuser of divergent angle 20 degree. The measured results of velocity distribution in the
diffuser show that considerable reduction of swirl intensity is attained by use of J-grooves. Besides,
the amplitude of pressure fluctuation caused by rotation of vortex core around the dead water region

near the diffuser inlet is reduced by J-grooves.
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Table 1 Dimension of J-groove (in mm)

width | depth | length | number position

Type ™ d ] N R
A 19 2 116 20 05-2.0
D 19 4 156 20 03-23
4 156 20 40-60

E 129-39
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Fig. 10 Pressure fluctuation on the diffuser wall at each position without J-grooves in case of n=1.70

0.’05
Time {sec.]
(b)

(a) z/Re=1.0

L
0.05

Z/Ro=2.4

Time [sec.]

0.65
Time [sec.]

(c) z/Re=3.4
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