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STABL E UNBALANCED RESPONSEOFM UL TIROTOR
W ITH SFD AND TAPERED GEAR ENGAGING

Ren Pingzhen and Y anghaiyan
(AeroengineD ept N orthwesteren Polytechnical University, Xi'an 710072)

ABSTRACT The paper dealsw ith amethod to calculate the stable- unbalanced
regponse of amultirotor system, supported on Square Film Damper (SFD) and engaged w ith
the tapered gears, to bending and torsioning vibrations T he influence of SFD and engaging
gear of an abnomal structure engine rotor on the stable- unbalanced response of bending
and torsion coupling has been studied A transfer matrix is deduced w hich is able to deter-
mine the gear’ s unstable reponse to engaging forces (in 3 directions) and torque The trans-
fer matrix couples bend and torsion betw een not only tapered gears, but also abnomal struc-
ture and engine shaft A formula is set up for calculating the potential energy, kinetic energy
and energy distribution in themultirotor systen. A general computer program isworked out
to calculate the engery and the stable- unbalanced reponse of the multirotor with the ta-
pered gear and SFD.
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A SM PLE AL GORITHM

FOR VISCOUS COM PRESSIBL E FL.OW-'S
ZhangM oujin
(Fluid Engineering Dept X i'an Jfiaotong-University;, Xi'an '710049)
WongC M. and PanfretM. J
(M echanical Engineering-D ept—~The H ong-Kong Polytech University, Hong Kong )
ABSTRACT Based on the SMPL E algorithm, a three- dimensional pressure-
based finite volume calculation ‘procedure for_compressible flow s in arbitrary- shaped do-
mainsispresented T hepressure'is evaluated-by the compressible form of the pressure- cor-
rection equation of SM PL E algorithm. T he present method is used to compute a num ber of
cases ranging from subsonic flow sto supersonic flows The computed results are in good a-
greement w ith the available published experimental and computed data
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DOW NSTREAM FLOW AND HEAT TRANSFER

OF A FILM COOL ING FLARED HOL E INCL INED AT 60°

Xu Hongzhou, L iu Songling, XuDuchun
(7thDept N orthwestern Polytechnical U niversity, X i'an 710072)

ABSTRACT The flow field and heat transfer dow nstrean from a film cooling
flared hole has been investigated experimentally. The jet holew ith a flared angle of 15°or 30°
wasoriented 0 that its streanw ise injection anglew ith regpect to the test surface is 60° A
delicate five- hole probe and thetmocouple were applied to measuranent of the three- di-
mensional flow field and the heat foil method w as used to obtain surface heat transfer distri-
bution Experiments indicate that the longitudinal velocity contours in the dow nstream
boundary layer of the flared exit have three basic form s W ith increasing area of the jet exit,
the flared hole increases the reading of the jet and decreases the strength of the longitudi-
nal vortex appreciably, in result the film cooling effectivenessmuch greater than that of a cir-
cular hole For the high blow ing ratio and big flared angle, the flared hole jet still produces
a successful heat protection dow nstrean and high cooling effectiveness
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