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WFFER R OMEEE (¥ 3C) : This paper presents an experimental study and numerical
simulation of the unsteady flow mechanisms in a single stage axial flow turbine which is
simulated the LP turbine airfoils. The target of this study is to verify the influence of the
purge flow from the Rim-seal cavity on the flow field in the rotor passage, which leads to
changes of the secondary flow behavior especially in the rotor hub region. To observe the
unsteady flow pattern at rotor downstream, detailed 3-D unsteady measurements using a
slant-type hot wire probe is performed. The result of unsteady measurement observed the
secondary flow and the leakage flow in the tip region without the purge flow as well as the
steady flow measurement with 5-hole probe. A three-dimensional, time-dependent
numerical simulation shows the unsteady flow interactions between the main flow and
purge flow.
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Fig.1 Schematic diagram of the test apparatus




Secondary Air SI?IO!' E.mmr
\ /
|II Illl

Main Flow

i

.

Main Flow | ’J

Secondary Air

Fig.2 Meridional view of test section

Fig.3 Photographs of stator and rotor
sections

412, 3 FIROIEEH S OFHRD
ot (ZAHHER LT r—7 F T3~
A& .

Termperature Unit

CTA Anemometer
MODEL 1010

MODEL 1020
7 phar puilse
" Tyt
Baas3
| o
T 1 pulse resolution

Tima | A phone pralue
Lhmulos | (pooniey i
)

Fig.4 Flow Measurement by H.W.P.
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Fig. 6 Flowfield measurement downstream
of rotor under no purge-air condition
(top left : vorticity contour, top right:

pitch-averaged vorticity, bottom left : axial

velocity, bottom right : yaw angle)
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Fig. 7 Flowfield measurement downstream
of rotor under purge-air condition
(a) velocity with no purge air (b) velocity
with purge air (c) vorticity with no purge
air (d) vorticity with purge air
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Fig. 8 Instantaneous flowfield measured

downstream of rotor with no purge air (top)
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Fig. 9 Calculated flowfield in the turbine

stage depicted in entropy with and without
purge air
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Fig. 10 Calculated streamlines
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