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Development of high-time-resolution shear stress sensor for multi-phase flow and
mechanism of drag reduction using the sensor

Oishi, Yoshihiko
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We developed a novel shear stress meter using principle of laser Doppler
velocimetry to examine different time scale effects in phenomena of frictional drag reduction by
injecting bubbles into turbulent boundary layer. The realized sampling frequency of the stress meter

is 500 kHz and is high enough to sense effects of individual passages of bubbles beneath a sensor
in the stress meter. Applicability of the shear stress meter was examined in horizontal turbulent
channel flows and the results showed good agreement with Dean’ s curve of the friction coefficient
for the turbulent channel flows even with a short measurement time, 4 s. The measurement also
indicated measurable range of the stress meter determined by selection of a spring inside the meter.

_A preliminary test of the stress meter in bubbly flows under uncontrolled conditions of bubble
injections provided reasonable results of friction coefficient.
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=5 % at Rem = 7.0x10
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Fig. 5 Probability density of shear stress wave
(tw) in (a) single-phase flow and (b) two-phase
flow of o = 5 % at Rem = 7.0x10°
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