FEMRAERIENRARRESE
Tk 23106 A 1 HHLE

HEES
MEER - HFHE B
WZHIRE ~2010

FREES - 21760126
MERFEESL (F130)
TREEHER A = X LD#EER
Study on drag reduction in t boundary layer flow of

heterogeneous
E¥ E& (TAMANO SHINJI

WFFER R OB D ROV EELTRBE AR RA L BE 2 D SR PRI 2 EA L7

—HR) A BRI TR IROF A TS ENT T % . BEMEEE 7 [ OJLEE L <
RS 2L 2o —BERGE LEFRICD RIC L f ﬁﬂﬁﬁ”%éikﬂﬂoto

In this study, first a slot injection system of surfactant solution was
constructed. Next, the flow visualization and LDV measurements were performed in the
flat-plate turbulent boundary layer flow with water or surfactant solution injection from
the wall, in order to clarify the mechanism of drag reduction. It is found that in the case of
surfactant solution injection, layered-structures parallel to the wall developed in the
streamwise direction, and the wall-normal turbulence near the wall is strongly attenuated.
Moreover, in both cases of homogeneous and heterogeneous (injected) surfactant solutions
mean velocities scaled by the friction velocity are well arranged by the amount of the drag
reduction, in which the mean velocity increases with the increase in the drag reduction
ratio.
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