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A LARGE-SCALE AXIAL FLOW COMPRESSOR
FACILITY AND DYNAMIC MEASUREMENT

TECHNIQUES FOR ROTOR FLOW STUDY
Jiang Haokang, Li Yuchun, Zhang Hong, Xiong Zhang, Xu Lipin, Cheng Maozhang
(Beij ing University of Aeronautics and Astronautics)

ABSTRACT A large-scale axial flow compressor research facility designed for
relative flow measurements is presented. With the test section outer diameter of one meter
and hub/tip ratio of 0.6, the facility has a unique rotating—probe traversing mechanism
downstream the rotor blade row and inside the hub, which is capable of traversing five-hole
pressure probe, hot wire and other probes across the rotor blade passage. T he precise null,
tangential, radial and axial motions of the probes are entirely electrical and controlled by an
online 386 microcomputer. The data transmission system ~which transmits signals from
rotating frame to stationary frame of reference consists\of rotating/ Kulite pressure
transducers and a multi—channel slip ring. In stationary reference frame, where the velocity
and pressure at the rotor exit are unsteady with both-periodic and\random components, high-
response probes fixed on stationary probe-traverse mechanisms areused for rotor exit flow
measurements. T wo highHrequency-pressure probes-(atwo4nclined-hole probe and a four—
hole conic probe) have been'developed and two_hot=wire techniques (a single-slant hot-wire
and a two inclined-hot~wire sensor) haye been-improved. A self-made computer controlled 16—
channel parallel data \acquisition and-processing system with the maximum sampling
frequency of 100KHz per channel, accompanied with a phasedocked ensemble averaging
technique, is used for acquiring the data measured by high—response probes. T ypical data on
the three-dimensional flow structure at the rotor exit and inlet with fine resolution by various

probes are presented. Cai Ruixian Cai Ruixian

3D LDA MEASUREMENT IN AN AXIAL FAN ROTOR
Wang Xiaoyu, Xu Liping
(Beijing University of Aeronautics and Astronautics)
Chen Yuanzhong, Zhu Yan
(Greatwall Precision Instrument Research Institute)

ABSTRACT A stacked three-dimensional Laser Doppler Anemometer (LDA)
system has been developed on the basis of a one-demensional and a two-demensional LDA
systems. T his system was successfully used in the measurement of the rotational flow field
inside a small axial fan rotor. T he measurements reveal rich and complex flow structures near
the blade tip region, in particular fine helical vortex structures are obtained, which prove the

system a useful tool in turbomachinery flow measurement.



