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A LARGE-CAL E AXIAL FLOW COM PRESOR
FACIL ITY AND DY NAM ICM EASUREM ENT

TECHNIQUES FOR ROTOR FLOW STUDY
Jiang Haokang, L iYuchun, Zhang Hong, Xiong Zhang, XulL ipin, ChengM aozhang
(B eij ing University of A eronautics and A stronautics)

ABSTRACT A large-scale axial flow compressor research facility designed for
relative flov measurenents ispresented W ith the test section outer dianeter of one meter
and hub/tip ratio of 0.6, the facility has a unique rotating-probe traversing mechanisn
dow nstream the rotor blade row and inside the hub, w hich is capable of traversing five-hole
pressure probe, hotw ire and other probes across the rotor blade passage T he precise null,
tangential, radial and axial motionsof the probes are entirely electrical and controlled by an
online 386 microcomputer. The data transnission systean which trangnits signals from
rotating frane to stationary frane of reference consists of \rotating Kulite pressure
transducers and amulti-channel slip ring In/stationary-reference frame, w here the velocity
and pressure at the rotor exit are unsteady w ith both periodic )and random components, high-
response probes fixed on stationary probe traverse mechanisns are used for rotor exit flow
measuraments Two-high=frequency pressureprobes (atwo-inclined-hole probe and a four-
hole conic prole) have been developed-and two-hotw ire techniques (a single-slant hot-w ire
and a wo inclined hot-w ire sensor)havebeen mproved A self-made computer controlled 16-
channel parallel data, acquisition”and processing system with the maxmum sampling
frequency of 100KHz per’ channel, accompanied with a phase-locked ensanble averaging
technique, isused foracquiring the datameasured by high-regponse probes Typical dataon
the three-dimensional flow structure at the rotor exit and inletw ith fine relution by various
probes are presented Cai Ruixian Cai Ruixian

3D LDAMEASUREM ENT IN AN AXIAL FAN ROTOR
W ang Xiaoyu, XulL iping
(B eij ing University of A eronautics and A stronautics)
Chen Y uanzhong, ZhuYan
(Greatwall Precision Instrument Research Institute)

ABSTRACT A stacked three-dimensional L aser Doppler A nenometer (LDA )
systen has been developed on the basis of a one-danensional and a two-denensional L DA
systans This systan w as successfully used in the measurement of the rotational flow field
inside a snall axial fan rotor. Themeasurements reveal rich and complex flow structures near
the blade tip region, in particular fine helical vortex structures are obtained, w hich prove the
systan a useful tool in turbomachinery flow measurenent



