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Performance Characteristics of a V-type Probe Developed
for Wall Vorticity Measurement
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Abstract

In order to investigate the relation between wall vorticity and streamwise velocity fluctuations in a
turbulent boundary layer, a wall vorticity probe has been developed, which consists of two hot-wires on
the wall aligned in V configuration. Although the measured intensity of spanwise wall vorticity
fluctuations is somewhat lower than previous results, the intensity of streamwise wall vorticity
fluctuations is in good agreement with them. It has been shown that the measured intensity of
spanwise wall vorticity fluctuations is affected by transverse length of the wall vorticity probe.
Instantaneous streamwise and spanwise wall vorticity fluctuations are compared with the results of
DNS. Probability density function of spanwise wall vorticity fluctuations shows good agreement with
previous results and is different from that of streamwise wall vorticity fluctuations. Energy spectrum of
streamwise wall vorticity fluctuations is lower than that of spanwise wall vorticity fluctuations in low
frequency region.
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Fig. 1 Schematic diagram of a V-type wall
vorticity probe
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Fig. 2 Decomposition of wall shear stress vector
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Fig. 3 Schematic of the flat plate and the probe arrange-
ment in the simultaneous measurement
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Table 1 Boundary layer parameters
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Fig. 5 Scatter plot of instantaneous streamwise and spanwise wall vorticities
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shear stress fluctuations
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