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Abstract: To clarify the unsteadiness and evolution process of internal flow field in turbines, the experi-
mental method and research progress of the axial turbine and radial turbine were reviewed based on domestic and
foreign researches, and some disadvantages of present experimental scheme and research were also performed.
The results show that experiments, whose pressure and temperature are usually low, in axial turbines and linear
cascades have been widely investigated, while relatively less experiments, whose pressure and temperature are
relatively high, in radial turbines can be seen in the existing literatures. The contact measurement has been wide-
ly used in unsteady experiments of turbines for its increasingly improved performance. For example, the pneumat-
ic probes could meet the requirement of high sampling rate, which may be up to 1x10Hz, very well. However,
the transition mechanisms of surface boundary layer under the disturbance of upstream wake and tip leakage vor-
tex in axial turbines are still not fully explained and need further researches, so does the unsteady mixing be-

tween the cavity leakage flow and the main flow in radial turbines.
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(b) Five-hole probe with a J-thermocouple
Fig.3 Measurement setup for flow field in a high-pressure

turbine stator"”
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Table 1 Related researches on stator-rotor interaction in turbine

Research group Measuring devices

Distance between stator
and rotor (Percentage of stator

axial chord length)/%

Investigations

Scanning valve + 10kHz pressure

Pressure on rotor surface and downstream

MITLSA‘)—S()J ; 65
sensor flow field of stator
DFVLRLS!-53 L2F + hot wire anemometer Velocity field of rotor cascade 61
University of . .
. L{msﬂ Hot wire anemometer Flow field at 50% span of cascades 50
cambridge ™
NALL48.36-57] Five-hole probe+hot wire Development of stator wake and tip leakage 255
anemometer vortex at rotor cascade
Pennsylvania state Unsteady characteristics of wake and
i ! s [58-59] LDV ! . 22.6
university potential flow
Allison & Unsteady characteristics of rotor surface
L60-61 100kHz pressure sensor Y 22.5

calspan

pressure under the effect of stator wake
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