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The Flow Around the Rotating Pirn and Power Loss
Part 3 : Effects of the Cover Shapes on Power Loss to Rotate the Pirn

Sukenori Shintaku, Juhachi Oda, Hiroyuki Yamazaki, Hideki Banba

Faculty of Engineering, Kanazawa University, Kanazawa

Abstract

We performed some experimental tests and observations of the flow around the high speed rotating pirn in the
first report, and we theoretically obtained this flow by using the FEM in the second report. The results showed
that the theoretical values gave approximation to the experimental values. In this report; we analyzed the effects
of the various cover shapes on power loss to rotate the pirn.

The results obtained are as follows:

1) In the two previous reports, we supposed two factors to produce the power loss, caused by the air pump
effect and the shearing force between the rotating pirn and the cover. In this report, we considered another factor
that the air flow inside of the cover collides with the surface of the rotating pirn. Especially in case of cylindrical
covers, this effect is remarkable.

2) It is shown that the space in which the rotating pirn stirs the air around itself, is reduced by setting the
covers and the effect generally makes the power loss decrease. The higher the cover becomes, the more the power
loss decreases. On the contrary, when the height of the cover is smaller than that of the region in which the air
blowes out from the rotating pirn, the power loss is larger than that without the cover because it prevents the
flow from blowing out.

3) The cover, of which the cross sectional shape is triangle and the base angles are 20 degree the same as the
taper angle of the pirn, is most effective to reduce the power of all covers tested in this study.

(Received December 14, 1989)
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