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A CALCULATION OF SECONDARY
FLOW SAND DEVIATION ANGL ES

INM UL TISTAGE AXIAL - FLOW COM PRESORS
L i Shiming (Tsinghua U niversity)
Chen M aozhang (B eij ing Institute of Aeronautics and A stronautics)

ABSTRACT A secondary flow model and a method for calculating blade
deviation angle have been developed for multistage axial-flow compressors Thismodel isa
modification of A dkins- 9nithmodel The secondary flow vorticities are modeled based on
the calculated meridional flow including different kinds of gparw ise mixing effects The
secondary flow s are obtained on the fanlike surface dow nstrean the blade row s with a
standard separation-of-variables approach w hich yields a complex series The secondary flow
model includes effects of blade passage vortex, blade trailing edge vortex, blade end
clearances, blade end shrouding, blade boundary layer and w ake centrifugation T he deviation
angles are related to the calculated cross-passage secondaryvelocities and amodified Carter s
rule Good agreanent has been obtained betw een experim ental data and the calculated results
in the cases of design- point- type applicationsfor which significant regions of separated
flow are not present

CALCULATIONOF ITWO- PHASE FUEL DISTRIBUTION
INAFTERBURNER FLAM EHOLDER PLANE

Gu Shanjian, Wan-Jian, YangM aolin, HuangY ong
(B eij ing Unniversity of A eronautics and A stronautics)

ABSTRACT The effects of the air velocity, the air temperature, the injector
pressure drop and theflaneholder position on the fuel distribution in the flameholder plane
w ere investigated Itwas found that the penetration and the diffusion of the fuel vapor w ere
differed greatly from the fuel droplets The geometry of the flaneholder has strong influence
on the air flow field, and therefore, on the two-phase fuel distribution There are two
different trajectories in a hot air streeam. A sami-anpirical method has been developed to
predict wo-phase fuel distribution in the flameholder plane, based on the trojectory-diffusion
model considering above factors

SMPL IFIED MATHEM ATICAL MODEL AND D IGITAL

SMULATION OF AEROENGINE
Zhao Ziyuan, Yao Hua, L iW eiye
(N anj ing A eronautical Institute)

ABSTRACT Two real-time large-deviation mathamatical models of an
aeroengine are investigated to develop an airborne smulator, Full-A uthority D igital
Electronic Control (FADEC) systan. This study includes three parts (a) to derive wo
mathem atical models based on aerothemodynamics (b) to estimate the engine performance
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by themethod of digital smulation; (c) to discuss theoretical range of the calculated interval
of the dynamic cycle and themodel influenced by the fuel-control regulation lav. Two models
are non-linear non-iteration and full range Simulation results show that the accuracy of
models is quite good, and most relative errors are less than 3 percent, the biggest is about 5
percent The calculated interval was reduced to 16ms (on the PC/A T with an Intel 80287
floating point coprocessor and C language p rogramm ing).

AN EXPERM ENTAL INVESTIGATION
OF ENDWALL H.OW CONTROL

IN A COM PRESSOR PLANE CASCADEW IND TUNNEL
L i Xihong, W u Guohua, Peng Zeyan
(B eij ing U niversity of A eronautics and A stronautics)

ABSTRACT A ocomaprative experimental investigation on three kinds of end-
treatment cascade in relation to an original cascade is presented  Three end-treatment
techniques are end-bend, end-fomw ard-swv eep, and end-sv eep-bend-T he last one isa nev kind
of endwall flow control techniuge Experimental results'show that: < (1) The end-fow ard-
sveep cascade can be used to delay flow separation and improve the distribution of flow
parameters at the cascade exit; (2) For a shrouded stator,. the end-bend cascade w ith
increasing turning angle at the end-of the bladewould increase the loss around the endw all
region and induce flow- separation in them id-gpan region;(3) For the casew hen it is required
to increase the-turning angle in\the endw all region, the end-sveep-bend cascade has better
performance than the end=bend blade

EXPERM ENTAL INVESTIGATION ON EFFECT
OF L ID PARTICL ESON BLADE PRESSURE D ISTRIBUTION

IN COM PRESSOR CASCADE FL.OW
Y iJinghai, M a Caifen, Gao Jingshi, Xu Zhong
(X i'an Jiaotong U niversity)

ABSTRACT The blade pressure distribution of gas-particle two-phase flow in a
compresor cascade has been investigated experimentally. D etailed measurementsw eremade
for three mass concentrations 1. 1%, 2.0% and 4.5%, and for two inlet velocities 10 and
22m /s, and for wo inlet angles of attack 7° and 27.5% The results for two inlet angles of
attack 7° and 27.5° indicate that the lid phase has certain effect on the blade pressure
distribution of the gas phase. W ith increasing inlet velocity and mass concentration, the
effectsof wlid particleson the blade pressure distribution are enhanced and w ake deviation is
obvious A I, the variation of the effects dependson the inlet angle of attack



