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Numerical simulations of relaminarization from turbulence in plane Poiseuille flow are
carried out using the lattice kinetic scheme which is an improved method of the original
lattice Boltzmann method. Calculated turbulent energy in the relaminarization shows
exponential decay for 600 < Re < 1230, where Re is the Reynolds number based on
the streamwise velocity at the centerline and the half width of the channel. Also, a half-
lifetime of turbulence is calculated. The inverse of the half-lifetime decreases exponentially
up to Re ~ 1000 and over the value it gradually approaches zero. The present results
indicate that process of relaminarization in plane Poiseuille flow can have similarity to
that in pipe flow investigated by previous research work.
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Fig. 1  Lattice gas models used in the present study: (a)
9-velocity model; (b) 15-velocity model.
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Fig. 2 Time evolution of the disturbance amplitude: —,
present result by LKS; - - -, by DNS.
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Fig. 3 Mean velocity profiles: —, present results; - -

DNS results by Tanaka et al.(18)
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Fig. 4 Root-mean-square (r.m.s.) values of streamwise,

spanwise and wall-normal velocities.
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Fig. 5 Time evolution of iso-surface of streamwise velocity
(luz| = 0.065) from laminar to turbulent flow: (a) t* = 4.48;
(b) t* =403; (c) t* =806 (t* =tU./J).
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Fig.6 Time evolution of contour of streamwise velocity on
z/6 = 0.9. The contour interval is 0.005: (a) t* = 4.48;
(b) t* =403; (c) t* =806 (t* = tU./9).
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Fig. 7 Time variation of turbulent energy for different
Reynolds numbers (600 < Re < 1230). The data are plotted
on semi-log scales (t* = tU./9).
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Fig. 8 Time evolution of iso-surface of streamwise veloc-
ity (Juz] = 0.013 and 0.027) in the relaminarization for
different Reynolds number: (a) Re = 600; (b) Re = 1230
(t* =tU/9).
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Fig.9 Relation between the inverse of half-lifetime of tur-
bulence and Reynolds number: (a) present result in channel

flow; (b) numerical result in pipe flow by Hof et al.(%)
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