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Magnified images of the edge of the probe . The left image is top view
( The flow direction is from under to top. ), and the right image is side view
( The flow direction is from heads to tails. ).


プレゼンター
プレゼンテーションのノート
Next, we investigate the appropriate probe condition. 

The urms is affected by not only sensitive area length but also the shape of the probe and the aspect ratio of the wire length.
I mean, it is necessary to evaluate the effect of those factors for the accurate measurement.

This table indicates the experimental condition and the parameters of hotwires.
Wire diameter is 2.5 micron, and the normalized wire length l^+ is set at about 13.  

Five kinds of probes are prepared to check the effect of probe shape on urms. (click)

These are probe photograph.
Broadly speaking, probes are divided into two groups. One is indicated by blue, the prong is bend at the beginning. 
The other is pink, the prong has some straight region and then bent.
The bent angle is the same, The difference of these groups is only the straight region.

The sensitive area is soldered to the edge of prongs like this picture. And the edge is sharp enough.
We are using Tungusten wire with diameter of 2.5μm. It is coated by copper.

(90sec)


Taylor’s Frozen Flow Approximation

In Taylor (1938), Taylor’s approximation of frozen flow states
that “if the velocity of the air stream which carries the eddy Is
very much greater than the turbulent velocity, one may assume
that the sequence of changes in U at the fixed point are simply
due to the passage of an unchanged pattern of turbulent
motion over the point ”

U(x,t)=U(Xx-U_,t+7)

This can be formed above for not too large value of = (the
time delay), and where U _Is the assumed convection velocity.
This approximation is thought to be substantially accurate for
boundary layer flow provided that u, /U is small.
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Large scale motion in turbulent boundary layer

There is no clear definition on the structures
cf. hairpin vortex, stream-wise vortex, typical eddy, low speed streaks, = =

Experiments by 24-ch probes measurement.

U, =135[m/s] R, =3300

I 02313 - 0.3000
I 0.1625 - 0.2313
0.0937 - 0.1625
I 0.02500 - 0.0937
[0 -0.0438 - 0.02500
[ -0.1125 - -0.0438
I -0.1813 - -0.1125
I -0.2500 - -0.1813




High-Reynolds number experiment 1

On the tower 35m high from the ground.
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The flow is very close to H.I.T.

Brookhaven National Laboratory



Del Alamo & Jimenez (2009)

The spatial Fourier coefficients of u can be written as
u(kx’ z! y t) _‘u(kx’ z! y t)‘exp[l Wu(kx’ z) y t)]

where is the phase of the complex ( . We define the
average phase velocity of each mode as

~ (0°0y,) Im(8,4)
C (kx, y,Y)—_ " <,\,\*> - kx<‘l’j‘2>

Sud
which 1s exact for a monochromic frozen wave
proportional to explik(x—ct)] .




Del Alamo & Jimenez (2009)
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FIGURE 10. One-dimensional pre-multiplied energy spectra, k, E,,(k,). O, Perry & Abell (1975),
Re, =2325. Lines are case (Hoyas & Jiménez 2006): ———, true wavelengths; ——,
uncorrected Taylor wavelengths. (a) y* =100, (b) y™ = 200.

dk, /de|dk, E. (k)ock ™

E(w) = [ Elk (@.k,) k]
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Osaka. H and Mochizuki, S. et.al., JSME, Vol.53(1987), pp27-34
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Robinson’s summary of structures found in DNS

(a)

Theodorson’s(1952) description of Horseshoe
vortex

(b)

Sketch of “Horseshoe” attributed to Weske

1980,1990%F 1%
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roiform momentum sone heirpin vortex wall

VLSM: Very Large Scale Motion

Kim & Adrian (1991), Physics of Fluids,

vol.11,pp.417-422
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Dennis & Nickels (2008)
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FIGURE 1. (a) Example rake signal at y/§ =0.15, for Re, = 14380, and (b) PIV
snapshot, from Hutchins & Marusic (2007a). Note their y is our z.

Log-region , large scale motion
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