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Effect of Circumferential Pressure on Power Loss of Rotaing Yarn Package

Sukenori Shintaku, Toshiyasu Kinari and Kiyoshi Hatta

Faculty of Engineering, Kanazawa University, Kodatsuno, Kanazawa

Abstract

The relationship between the atmospheric pressure and the energy consumption was studied in the process of
rotating yarn package. Both powers caused by the force of stirring the air around the yarn package and by the
tension of unwinding a yarn were investigated at several kinds of atmospheric pressure. The power in order to
stir the air was obtained by means of measuring the power of the motor to rotate the yarn package and the power
in order to unwind a yarn was obtained by means of measuring the lashing—end radius. Results obtained are as
follows:

(1) The power to stir the air around the yarn package varies proportionally to 0.8 power of the atmospheric
pressure around it, because the air density is almost in proportion to the atmospheric pressure.

(2) The lashing-end radius increases with reducing atmospheric pressure, so the power to keep the shape of
the lashing—end curve increases. The ballooning phenomenon also has the similar tendency. Under small amount
of pressure reduction, a fine yarn has a little enlarged lashing—end radius, on the contrary, a thick yarn largely
increases its lashing—end radius, the power loss largely increases.

(3) For the reason above, reducing atmospheric pressure takes effect for saving energy in the case of a fine
yarn and of a large package.
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Fig. 1 Balloon curve
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