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Two types of wall actuation in channel flow are considered: traveling waves of wall defor-
mation (peristalsis) and traveling waves of blowing and suction. The flow response and
its mechanisms are analyzed using numcaical simulations. We show that both actuations
induce a flux in the channel in absence of imposed pressure gradient and can thus be
characterized as pumping. It is demonstrated that the wall deformation induces forward
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pumping, whereas the blowing and suction induces backward pumping.
Key Words: flow control, drag redcution, pumping, numerical simulation
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Fig. 1: Velocity (vectors) and pressure fields (dark, low;
light, high) in the peristalsis and blowing/suction cases.
From Hoepffner & Fukagata(™).
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Fig. 2: Configuration of the peristaltic pumping model
(2.6). a) Velocity profiles for ¢ = 0.5, wavelength L = 30
and Re,, = 1 (black) and Re,, = 1000 (light gray) For
Re,, = 0.1, 1, 10, 100, 1000: b) flux @ as a function of
the constriction ¢; and ¢) normalized centerline pressure

along one wavelength. From Heepffner & Fukagata(?.
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Fig. 3: Traveling wave of blowing and suction. a) In-
stantaneous streamlines and averaged streamwise profile
in the upper half of the channel for ¢ = 1 at Reynolds
corresponding to the black dots of b). b) Mean flux nor-
malized by |Qo| as a function of the Reynolds number
for 5 different ¢. From Hoepffner & Fukagata(™).
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