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Location effects of Plasma Actuator for control in multiple-passage channel flow
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We conducted two-dimensional numerical simulation of multiple-passage channel flow to analyze location effects
of the control body-force of DBD plasma actuator, in order to reduce the energy loss and gain its distribution-
performance. As a result, an effective actuator-location depends on its relative size and strength. When the
effect of the control body-force is relatively small, the flow quantity increases the most with the actuator installed
near the entrance in the upstream of the channel. When the effect of the control body-force is large and induces
stronger velocity than that of the mainstream, the flow distribution-performance decreases and the total flow
quantity reduces. On the other hand, the control body-force installed near the exit in the downstream of the
channel resolves the problem. The control body-force at the junction of multiple-passage in the downstream

increases the flow quantity with keeping good distribution-performance.
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Fig. 1: Schematic of the multiple-passage channel and
the actuator locations.
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Fig. 2: Control body-force model of the DBD plasma
actuator in the wall-normal direction, Ssyzen, (2, 2):
(a) Sc10 and (b) Sc50.
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Tab. 1: Conversion of the Reynolds number
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Fig. 3:  Contours of the wvelocity amplitude
Vu? + w? /W, with a control body-force for Case 1: (a)
Sc10 and (b) Sc50.

Fig. 4

Contours of the velocity amplitude
Vu? + w? /W, with a control body-force for Case 2: (a)
Sc10 and (b) Sc50.
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Fig. 5: Rates of increase of bulk velocity W, under the
control at two Reynolds numbers: Case 1. and 2.
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Fig. 6: Distribution rates of a multiple channel for Case
1. with the control body-force of (a) Sc10 and (b) Sc50.
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Fig. 7: Distribution rates of a multiple channel for Case
2. with the control body-force of (a) Sc10 and (b) Sc50.
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Fig. 8: Contours of the velocity amplitude vu2 + w?
with a control body-force for Case 1: (a) Scl0 and (b)
Scbh0 for Case. 1.
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