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Dependence the Rotation Number on Transient Turbulent Pipe Flow with Sudden Pipe-Wall-Rotation
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Transient phenomena in turbulent pipe flow with sudden wall-rotation at seven rotation numbers are investigated
by the direct numerical simulation (DNS) and the results of the mean quantities are shown in the present paper.
Under the strong rotation, first the flow laminarization occurs owing to the Coriolis force in the rotating frame and
the turbulence becomes extinct. Next, the turbulence temporarily becomes very large and the mean quantities
asymptotically reaches ones of the fully developed state with the wall rotation. The stable period at N = 7.5 is
prolonged and is the longest one in the present DNS. There are great differences of the time behaviors with respect
to the Reynolds stresses and helicity between the weak and strong rotation cases. In particular, the azimuthal
normal stress becomes larger than the streamwise one in the strong rotation case.
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Fig. 1: Flow configuration and coordinate system.

Fig. 2: Time development of the bulk velocity Up and
axial wall-friction 7.
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Fig. 3: Time development of the bulk circulation I'p
and azimuthal wall-friction 7g.
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Fig. 4: Time development of the axial mean velocity,
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Fig. 5: Time development of the azimuthal mean ve-
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Fig. 6: Time development of the total radial-inertial—
force.
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Fig. 7: Time development of the turbulent energy, K.
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Fig. 10: Time development of the anisotropic tensor
Fig. 8 Time development of the anisotropic tensor element, by...
element, by,.
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Fig. 11: Time development of the anisotropic tensor

Fig. 9: Time development of the anisotropic tensor clement. by,

element, bgg.
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Fig. 13: Time development of the helicity, h.
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