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MULTIPL E- SECTOR PARALL EL COM PRESSORM OD EL

FOR FLOW FIELD CALCULATION UNDER D ISTORTION
SongW enyan, L iM ing, Fan Feida
(7thDept N orthwestern Polytechnical U niversity, Xi'an 710072)

ABSTRACT Thispaper describes in some detail the method for computing an
axial- flow compressor flow field under distortion Based on the multiple- sector parallel
compresor model and strean line curvaturemethod, the stage distributions of the parame-
tresof distorted flow field, such astotal pressure, total tenperature, static pressure, static
temperature, air velocity and swirl angle, areobtained by lving the radial- equilibrium e
guation, then the details of compressor flow field under the given inlet distortion can be
reached A san example the flow field computation for a single stage compresor has been

completed under the inlet circumferential distortion The results demonstrate the practical
value of them ethod

KeyW ords Parallel compressors Distortion factors Flow field smulation

AN EXPERM ENTAL OBSERVATION
ON STALL OSCILLATION ATLOW FLOW RATE

IN A CENTRIFUGAL M PELLER
DaiJiand Chen Jingyi
(Institute of Engineering Them ophysics, CAS, Beijing 100080)

ABSTRACT A n expermentw as conducted to investigate the self- excited flow
oscillation in a centrifugal fan mpeller The unsteady dynamic pressures w ere measured
around the periphery of the mpelleroutlet with 8 high- regponse transducers T he experi-
mental observation show s the existence of a low er frequency, nonrotating oscillation in the
low flow rate conditions—~Themeasuranents al indicate that the oscillation is unstable at a
short duration and at a local position, and the peripheral distribution of oscillation strength is
non- unifom. The analysis show s that theremay be some relationship betw een the self ex-
cited flow oscillation and rotating stall, especially during inception behavior of rotating stall

KeyW ords Centrifugal type Impeller Dynamic tests

EFFECTSOF SOL D ITY ON CHARACTERISTICS

OF COM PRES®OR CASCADEW ITH CURVED- BLADE
Zhong Jingjun, WangW ei, Su Jiexian, Wang Zhongqi

(Energy Science and Engineering College, H arbin Institute of Technology, Harbin 150001)
ABSTRACT The relationship betw een lidity and the characteristics of com-
pressor cascadesw ith curved blades is investigated The experimental results show thatw ith
the increase of cascade lidity, the cascade loss increases at most incidences Theminimum
loss incidence of the straight and positive curved blade cascade takes place at positive inci-
dences, w hile the negative curved blade cascade appears at negative incidence In order to re-
duce the loss, the =lidity for the positive curved blade should be less than that of the
straight blade In the case of the sane lidity, the secondary loss can be reduced and good
incidence characteristics can be obtained w ith the negative curved blade, comparedw ith the
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straight blade cascades
KeyW ords Compresors Cascade flow  Solidity

THREE- DM ENSIONAL ALOW FIELD INSIDE
A COM PRESOR ROTOR TIP REGION

M a Hongwei and Jiang Haokang
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT A n experimental study of the three- dimensional flow field inside
the tip region of a low- eed, large- scale axial- flow compresor rotor has been complet-
ed W ith the help of a rotating four- coordinate probe traversemechanisn, themeasurenents
w ere conducted w ith a five- hole conical probe in both design condition and near stall condi-
tion The results indicate that the tip leakage vortex plays a decisive role in the tip region
flow in the design condition, leading to substantial flow lossand blockage in the passage In
near stall condition, flow separation occurson the blade suction surfacew hile radial migration
of the boundary layer on the suction surface is strong, w hich makesmaore low - energy fluid
accumulate at the corner betw een the casing annual w all and the suction surface A corner
vortex isinduced by the tip leakage flow, and the low - energy fluid migrates to the pressure
side due to the effect of the leakage vortex Strongflow mixing anong the corner vortex, the
leakage vortex, the boundary layer on the casing'wall and the main flow occurs at median
part of the passage, w hich leads to substantial deficiencies of relative total pressure and rela-
tive velocity.

KeyW ords Compresors Rotors Three- dimensional boundary layer

SV EEP FINTTE EL EM ENT SL VER
FOR 3- D VISCOUSCOM PRESSIBL E FLOW

IN RECTANGULAR NOZZL E
Zhao Guiping and Shen Huili
(7thDept N orthwestern Polytechnical U niversity, Xi'an 710072)

ABSTRACT A numerical anlysis method of three- dimensional compressible
visoous flow has been developed for a rectangular exhaust nozzle in w hich the shape of the
circular- to- rectangular duct changes abruptly and itsflowfield isvery complex T herefore,
the sw eep finite elenent method proposed by the second author in 1983 isenployed since the
governing equations are directly used to establish the elenent equation In thispaper, a hexa-
hedral elanent of 27 nodes is adopted for acial discretization, and applied to aC- D nozzle
flow field and several transition duct and nozzle flow fields The resultsare in good agreement
w ith the experimental data, and indicate the effectiveness and accuracy of themethod

KeyW ords Finite eleanent methods Jet nozzles Three- dimensional flow s

EXPERM ENTAL STUDY ON PIN FIN ARRAY FHLOW FIELD
Su Hongzhen, L iu Songling, Chen Fuqun, Xu D uchun
(7thDept N orthwestern Polytechnical University, X i’an 710072)
ABSTRACT A n experimental study wasperformed to investigate the staggered
pin fin array flow field in the gpecially constructed snallw ind tunnel The expermental re-
sult gives the detailed distributionsof the flow field paraneters The analysis reveals that the



