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PIV Measurement of the Flow Field Near Trailing Edge of the Low-pressure Turbine for Aeroengine:
Investigation of Relationship Between Blade Boundary Layer and Flow Field Near Trailing Edge
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This study deals with PIV measurements of the flow around the trailing edge of low-pressure turbine for

aeroengine. Since this area, called base region, is greatly involved in the aerodynamic loss evaluation, detailed

measurement of the base region is strongly desired. Thus, our research group has been conducting several studies

focusing on the base region of a low-pressure turbine (LPT) blade. In the previous researches, we measured base

pressure, however the flow field near the trailing edge of the blade wasn’t investigated in detail. In this study, using

a large-scale cascade, we investigate the relationship between the flow behaviors near the trailing edge and boundary

layer around the blade under the unsteady flow condition with the wake inflow generated by the wake generator, along

with the steady condition measurements without wake inflow.
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Table 1 Main symbols
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Re: LA VA% [-]
St A ba—vE [-]
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Fig. 1 Test section
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Table 2 Experimental conditions and sampling frequencies

Steady Re=100k Re=130k Re=170k
Wide 4,500[Hz] 6,000[Hz] 7,500[Hz]
Detailed 22,000[Hz]

Unsteady Re=100k Re=130k Re=170k
Wide 6,500[Hz] 7,500[Hz]
Detailed 22,000[Hz]
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For wide area measurement

For detailed measurement

Fig. 2 PIV coordinate systems
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Table 3 Interrogation area sizes

Condition IA
Wide 24 x 24 pixel]
Detailed 24 x 16[pixel]

Overlap

x-wise : 67%, y-wise : 67%

x-wise : 67%, y-wise : 50%
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Fig. 3 Synchronous measurement method
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Re=100k Re=130k

PS Separation : 12.5%C,

PS Separation : 11.5%C,

PS Reattachment : 47%C, PS Reattachment : 49%C.

Re=170k
PS Separation : 11.5%C,

PS Reattachment : 45%C,

Fig. 4 Time-averaged flow speed contours for three Reynolds
number conditions (St=0.00)
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Fig. 5 Instantaneous spanwise vorticity component contours
around pressure-side (left) and suction-side (right)
separation areas (Re=100k, St=0.00)
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Fig. 6 Time-averaged flow speed contours for two Reynolds
number conditions (left ; St=0.00 / right ; St=0.36)
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Fig. 7 Phase-locked averaged 2DTKE contours
(Re=100k, St=0.36)
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Fig. 8 Detailed measurement area
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Fig. 9 Time-averaged flow speed contours (upper: suction side,
bottom: pressure side) (St=0.00) with an explanatory
figure for reattachment point detection
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Fig. 10 Time-averaged flow speed distributions (St=0.00)
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Fig. 11 Time-averaged velocity RMS distributions (St=0.00)
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Fig. 12 Time histories of flow speed and boundary layer
integrals at SS99%Cx (St=0.00)
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Fig. 13 Fluctuating 2D velocity field over the suction side
measured by Nakahora® " (Re=170k, St=0.00)
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Fig. 14 Time histories of flow speed and boundary layer
integrals at PS97%Cx
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Fig. 15 Instantaneous normal velocity components and spanwise
vorticity component contour around PS97%Cx (St=0.00)
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