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e High-Temperature
Oxidation at Coating
Interface into Alloy Substrate

e Sintering at Top-Coat Surface

e Creep
o TMF (in-Phase)

e Hot Corrosion
to Interface and Bond-Coat

e Brittle Manner
of Mechanical Failure
at Coating and/or Interface

o TMF (Out-of-Phase)
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KOJIMA Yoshitaka ARIKAWA Hideyuki

#¥ —"J)— K : Gas Turbine, Coating, TBC, Plasma Spraying, EB-PVD
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BRI —T 1 Y T~OBHLIENDDDODH b,
2.3 CVWDILLIBRAEmAIO—FT 17
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Three—Dimensional Flow of a Turbine Nozzle at Low Reynolds Numbers
(Effect of Turbulence Intensity on Loss and Flow Mechanisms)

it HEE

TSUTSUI Yasukata

mi g

MATSUNUMA Takayuki

B &8 gt

ABE Hiroyuki

¥ —"— K ! Turbine Nozzle, Low Reynolds Number, Turbulence Intensity, Three-Dimensional
Flow, Total Pressure Loss, Wake, Separation, Secondary Flow

Abstract

Aerodynamic measurements were conducted to evaluate the performance of an axial-flow turbine
nozzle, with a focus on the influence of freestream turbulence intensity at low Reynolds numbers. The
turbulence intensity was varied between 05% and 8.9% by modifying turbulence generation sheet set-
tings. The nozzle flow was measured using a five—hole pressure probe and a hot-wire anemometer.
The Reynolds number was a determinative parameter, while the turbulence intensity was found to
have had negligible effect on overall total pressure loss. However, increased separation on the suction
surface and decreased secondary vortices near the endwalls were observed at higher turbulence inten-
sity. Instantaneous velocity signals proved the transformation of the flow mechanisms in separation
zone. Since the increase in profile loss(separation)and the decrease in net secondary loss(secondary
vortices) offset each other, the net overall loss remained almost constant.
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