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INVEST IGATION OF STATIC PRESSURE FIELD
INAN S SHAPED AIR INTAKE

W eng Peifen and Guo Rongwei
(N anj ing A eronautical Institute)

ABSTRACT T he static pressure fields in an s-shaped diffuser with rectangular
cross-section have been measured at different incidences The results show that the static
pressure field at the duct exit isnon-uniform. T he higher the angle of attack is, the larger the
distortion of the staticpressure field Thepressure near the boundaries of themodel is higher
than that near the core, which ismainly caused by both the distorted total pressure field and
the distorted flow velocity field Further investigation on whirling flow field demonstrates
that it is neccessary to take into serious consideration the deviation betw een the experimental
measuranents and thew eighted averages by the use of thew all static pressuresof themodel
at high incidence

RESEARCH OF ONSET OF ROTATING STALL

FORMULTIPLE BLADE ROW S
Zhu Jiungiang and L iu Zhiwei
(N orthwestern Polytechnical U-niversity)

ABSTRACT A n inception criterion” of rotating ‘stall\in multistage axial flow
compresors is derived for the unsteady, two-dimensional and incompressible flow model
according to the gnall disturbance stability theory. By meansof a three-vector equation
systan, the correlative equationsof-the undetemrmined-param eters are thus deduced w hen the
snall disturbance theory is'agpp lied-to multiple bladerow s T heprediction of the rotating stall
onset boundary_in"the multistage axial flow-compresors has been accomplished w ith the
computer progran designed by the authors A theoretical prediction approach is proposed
w ith the aid of the prediction method of stable cascade characteristics A good agreement
betw een the analytical and expermental results indicates that the theoretical analysis is
believable A s compared with the calculation results, the influences of the undetem ined
parameters, such as stall cells and axial distance betw een two stages, on the prediction values
are discussed

ESTMATIONOF FLOW LOSSAT DESIGN PO INT

IN AN AXIAL -FLOW COM PRESOR
Zhang Changsheng and W ang X iaoli
(N orthwastern Polytechnical U niversity)

ABSTRACT On the basis of statistical data and analysis of axial-flow
compresrs, the ratio of trailing-edgemomentum thickness to chord length 6/c and trailing-
edge for factor H are detem ined by the use of equivalent diffusion factor D «, and then the
profile loss of the blade is obtained after appropriate corrections Finally, the total loss
distribution along the blade gpan of the axial-flow compressor is estimated according to an
mproved endwall loss model and a shock loss model A n extensive comparioon of the
estimated lossdataw ith theoriginal design and test data show s that the lossmodel presented
here is feasible for nomal blade profile, double-circular-arc blade profile and multi-circular-
arc blade profile of axial-flow compressor, and the accuracy of the estimation is mproved
greatly. A sapart of Szflow surface progran, a computer subprogram has beenworked out
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based on this gpproach It gives satisfactory resultsof the flow field computation and is als
very simple and practical The subprogran can meet all requiranentsof aerodynam ic design
and analysis for an advanced axial-flow compressor.

EXPERM ENTAL STUDY ON UNSTABL E BEHAVIOR

OF AXIAL COM PRESSION SY STEM
L iJun (Air Force Engineering College)
L iu Zhiwei (N orthwestern Polytechnial U niversity)

ABSTRACT U nstable behavior of an axial-flow single-stage compresor has
been researched successfully by use of a smple dynamicmeasuring systen. T he character and
the influence factors of the unstable behavior have been analyzed from systematic viev. The
experimental results danonstrate that the unstable types of the compressor could convert
each other in certain conditions The compresor rotor geed, the construction and size of the
exhaust parts are the main factors influencing the convertion The surge occurs in the
compresor on condition of high rotor gpeed or large exhaust volume, othemw ise the rotating
stall appears T he decrease of the exhaust volume leads to increment of the surge frequency.
There is an obvious difference of the unstable behavior betw een-the single-stage compressor
and the ilated rotor compared In the condition-of high rotor speed {n> 0.85), a stall
phenomona of nonrecoverable stall gppears Its character is also considered

EXPERM ENTAL INVESTIGATIONONWHIRL FLUTTER

OFPROPELL ER ROTOR S STEM
L i Zhiwei, XuM_ing, Ren Xingn in
(N orthwestern Polytechnical U niversity)

ABSTRACT A whirl flutter of a propeller rotor systen has been investigated
experimentally in thew ind tunnel™ T he design of w hirl flutter experimental equipment and a
dynanic stiffness ooefficient measurement method for the supporting systean are al®
studied The experiments show that if the support stiffnessof the propeller rotor system is
reduced as a result of failure of ssme elanents in the engine frane or mount, the threshold
flight velocity of onset whirl flutter will be decreased The results of itswind tunnel
experiments exhibit the same trends as in its theoretical calculation

STUDY OF A SUBSONIC COM BINED-L EANING TURBINE

GUIDE VANEW ITH TIP ENDWALL CONTOURING
Jiang Hongde
(Institute of Engineering Themophysics, Chinese A cademy of Sciences)
LuYongliang, Zhou Fanzhen, Wang Songjun
(H arbine Steam TurbineW ork)

ABSTRACT A three-dimensional, multigrid potential flow computation method
is developed to analyse subsnic flow in stean turbine nozzle guide vane In order to reduce
the large secondary losses in the first annular nozzle guide vanew ith very snall agpect ratio
of 0.26 in a300MW steam turbine, both tip endw all contouring and combined-lean blades are
used in the nev design Experimental investigation show s that the massweighted loss
coefficient of the nev nozzle guide vane is 42 percent less than traditional radial one The
agreanent betw een the measured and calculated results of the pressure distribution on the



