Fig. 1.1 Turbulent flow being 53
distorted by a Rotor-stator
system
Fig2.1 Top and side views of the 54
cascade wind tunnel.
Dimensions in meters
Fig 2.2 Top view of the Virginia 54
Tech Cascade Wind Tunnel
Test Section. Dimensionsin
meters
Fig 2.3 Cascade Tunnel general 55
view
Fig 2.4 Cascade Tunnel inlet 56
section roof top
Fig 2.5 Cascade Tunnel 57
downstream section roof
top
Fig 2.6 Screens at the exit plane of 58
the tunnel
Fig 2.7 Schematics of the 58
aluminum pressure tabs (not
on scale)
Fig 2.8 Cross section of the GE 59
rotor B blade used in the
Cascade
Fig 2.9 General View of the 59
Cascade. Passage 4, where
measurements have been
taken isindicated by the
white arrow
Fig 2.10 Cross section of the suction 60
dots (not on scale)
Fig2.11 Bleeding 61
Fig2.12 Four Sensors Hot-Wire 61
Probe
Fig 2.13 Hot-Wire Probe in the 62
calibration equipment
Fig 2.14 Traverse System 63
Fig 2.15 Probe holders 63
Fig 2.16 Schematics of the grid 64
Fig2.17 Grid placed at 63in. from 64
the middle of the cascade
leading edge line
Fig 2.18 Final pressure distribution 65
after calibration
Fig 3.1 Scheme showing a blade 66




passage, the 8 measurement
planes, the axial-tangential
and center stream line
aligned reference systems

Fig 3.2

Scheme of he viscous
region. The blade wakes,
lower end-wall boundary

layer and tip leakage vortex
can be visualized
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Fig 3.3

| sotropic and homogeneity
conditions
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Fig 3.4

Mean stream-wise velocity
contour plots, with and w/o
the grid
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Fig 3.5

Maximum mean velocity
deficit variation along the

passage
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Fig 3.6

Cross flow vector plots with
the grid
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Fig 3.7

Displacement thickness
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Fig 3.8

Contour plots of stream
mean-wise vorticity with
and w/o the grid
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Fig 3.9

Contour plots of turbulence
kinetic energy with and w/o
the grid
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Fig 3.10

Contour plots of the mean
velocity component in the
axial direction
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Fig3.11

Contour plots of the mean
velocity component in they
direction
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Fig 3.12

Contour plots of the mean
velocity component in the
tangentia direction
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Fig 3.13

Contours of mean velocity
magnitude at y/ca = 0.73
with the turbulence grid.
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Fig3.14

Contour plot of Reynolds
stresses at y/ca = 0.73 with
the turbulence grid
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Fig 3.15

Variation of the Reynolds
stresses along the middle
passage streamline

Fig 3.16

Integral length scale
distribution at y=0.73ca
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Fig3.17

Autospectra component at 6
different locations along the
middle passage stream-line
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Fig 4.1

Fluid particle suffering non-
homogeneous distortion due
to a blade row
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Fig 4.2

Schematic for the Drift
function calculation
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Fig4.3

Close up view of the grid at
the leading edge of blade 4
for the RANS calculation
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Fig 4.4

RDT predictions of the
Reynolds stresses
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Fig4.5

Decay of the Reynolds
stresses due to viscous
effects
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Fig 4.6

RDT predictions of the
Reynolds stresses plus
viscous effects
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Fig 4.7

RDT predictions of the
integral length scales
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Fig4.8

Spectra comparison
between measurements and
predictions
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