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and from stagnation on the half- cylinder leading edge The holes in each row w ere gaced
three hole- diameters gpart at angles to the surface gpanw ise and streamw ise regectively.

The length of hole isof four hole- diameters Sparw ise and streamw ise distributionsof film
oooling effectiveness in the leading edge and on the flat side- wall were measured in the
range of mainstream Reynolds number (based on leading edge diameter) from 42000 to
127000 and blow ing ratio (average secondary to mainstrean mass flux ratio) from 0.8 to
2.0 The reaultsindicate that the film cooling effectiveness decreasesw ith increasing blow ing
ratio but does not depend too much on themainstream Reynolds number. T he secondary flow
locus is depedent on blow ing ratio but also does not depend on mainstream Reynolds num ber
too much
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HIGH- ORDER INTERPOLATION SCHEM EOF CVFEM

W ang Xue and Yan Chuanjun
(7thDept N orthwestern Polytechnical U niversity, Xi'an~ 710072)

ABSTRACT Even though all upw ind schemes of Control-, Volume Finite- Ele-
mentM ethod (CV FBM ) enhance the accuracy for smulation of advection- dom inated fluid
flow s, but lead to severe false diffusion for flowSoblique or skew to'the axisdirection A high
- order polynomial interpolation schane is proposed, based on the locally skewed upw ind
scheme and an upw ind neighbor elanent-of the-interpolated elanent The numerical tests of
lid- driven cavity flow in three different-geom etric fields forRe= 1000, andw ith 41x 41 uni-
form grids, proved-that the proposed high-_order-schane can almost achieve the bench-
mark lutions'that previous researchersobtained w ith much more refined grids

KeyW ords Finite elanents Interpolation method flow

AEROELASTICOPTM IZATION
OF A HEL ICOPTER ROTOR
W ITH SINGL E- CELL COM POSITE BLADES
FOR VIBRATION REDUCTION

Xiang Jinwu and Zhang X iaogu
(5thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT A n unsteady aerodynamic environment and highly flexible rotating
blades lead to hamonic loadings on the rotor 0 as to cause high vibration in the helicopter.
A n optimization is carried out for a four- bladed, oft in- plane hingeless rotor consisting of
a single- cell composite box- bean gar for helicopter vibration reduction T he design vari-
ables are theply anglesof the box- beam walls theobjective function isof the vibration hub
loads Constraints are mposed on blade rotating frequencies and aeroelastic stability. A scom-
pared to the initial design, theoptmum slution results in a 20- 70% reduction of the 4/rev
hub loads
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