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Fig.1 Water film around a cable subject to gravity,
surface tension and swept by wind
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Fig.2 Normalized pressure coefficients
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Fig.3 Normalized friction coefficients
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ig.4 The shape of water film around cable
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Fig.6 The change of water film when wind velocity
is 4. 1m/s and amplitude of cable is 8. 1cm
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Numerical analysis and real - time measurement of water — film
on rain — wind induced vibration dable

XU Lin - shan' ,ZHAO Lin' ,GE Yao - jun'

(1. State Key Laboratory of Disaster Reduction of Civil Engineering , Tongji Univ. ,Shanghai 200092, China)

Abstract; Combined the algorithm of wind — induced deformation of water film on stayed — cable which developed
by Lemaitre, equation of motion in the mathematical model was modified, morphologic changing of water film which
induced by the motion of cable could be concerned. Through solving the function by difference methods and paramet-
ric analysis, the evolution of water film which subject to gravity, wind pressure, friction and surface tension was inves-
tigated. We had got the movement and morphologic changing of the water rivulet when rain — wind induced vibration
(RWIV) happened. Use ultrasonic transmission thickness measurement system ( UTTMS) , the real — time dynamic
response data of the water film in condition of RWIV are measured. Compare the result with that of numerical analy-
sis; the mechanism of RWIV of cable with circle cross section has been investigated in some extent.

Key words:rain — wind induced vibration of cable ;theoretical analysis of water — film ; parameters analysis ; shape

of water - film;real — time measurement of water — film
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Numerical simulation of wing flutter based on multigrid method

ZHU Biao, QIAO Zhi ~de, SONG Wen - ping, HAN Zhong - hua

( National Key Laboratory of Science and Technology on Aerodynamic Design and Research
North n Polytechnical University ,Xi’an 710072, China)

Abstract ; Numerical simulation of aircraft’s flutter is rather expensive and time — consuming. In order to save ex-
pense and calculating time, an efficient fluid - structure interaction solver based on multigrid is developed. The flow
governing equations coupled with aeroelastic equations are solved using finite volume algorithm based on multigrid
method. For the structural displacements a modal approach is applied. Radial basis function ( RBF) method is used
for data interaction between CFD and CSD. The system is marched implicitly in time domain using a dual time step-
ping method. The flutter speed boundary and flutter frequency boundary of Isogai wing model and Agard 445.6 wing
are obtained by using above method. The results are in good agreement with related references, it is shown that the
method based on multigrid method is effective for aeroelastic simulation.

Key words: multigrid method; Navier ~ Stokes equations; flutter; radial basis function



