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Retransition Phenomenon of the Flow in an Axially Rotating Pipe
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The study described in this paper is concerned with the flow of a fluid in an axially rotating pipe.
Tt is revealed that rotation of the pipe can, depending on conditions, either stabilize the flow or make
the flow less stable. At values of axial Reynolds number corresponding to laminar flow along a station-
ary pipe it is shown that laminar flow is not maintained when the pipe is rotated and pressure drop
becomes greater than when the pipe is stationary. On the other hand, in the turbulent region the flow
is stabilized and pressure drop decreases with an increase in the rotation of the pipe. In particular,
at high rotational speeds laminarization or retransition from turbulent to laminar is observed. Flow
visualization experiments have shown the effect of the rotation of the pipe vividly. For the measurement
of the velocity distribution a cylindrical pitot tube, which is thinner than any one ever previously made
is used and precise measurement becomes possible. An examination of the flow with a hot film ane-
mometer revealed that tube rotation in fact reduces the turbulence.
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Fig. 4 Visual test section in turbulent region (R,, =
10%)
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Fig. 5 Details of pitot tubes and velocity distribution
in a stationary pipe
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Fig. 7 Comparison of the velocity measured by three
kinds of pitot tube
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