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Two-Dimensional Flow Analysis of Locally Vibrating Wall Tube

XU Chenghua, WANG Hongguang, ZHU Zhiwen
(Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering , University of
Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: By solving the two dimensional RANS Navier-Stokes equations, the partially vibrating
wall in the two-dimensional tube flow field was simulated and the impact of different boundary
conditions in the calculation of incompressible and compressible situations on the partially vibrating
wall was analysed. The results show that: compared with the total pressure inlet condition, the
velocity inlet and mass flow inlet conditions have less restriction on the flow in the case of
incompressible calculation, so, the wall vibration can affect the up and down stream flow parameters
simultancously. Moreover, even if the Mach number Ma < 0.3, the compressible fluid flow
phenomena are completely different from those under the incompressible fluid calculation
conditions. Meanwhile, compared with low-frequency vibration conditions, the influence of boundary
conditions on the calculation results of high-frequency vibrations is even smaller. Therefore, to
simulate the actual gas turbine with a small high-frequency vibrating cascade,in the calculation the
compressibility of fluid should be taken into account. Under relatively gentle and sufficient inlet
conditions.a conventional analogic velocity inlet in the calculation of the flow around the blade can
still be used.
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Tab.1 Boundary condition in each case

TR/ RIE/ R/ E

| AR S AT

(kgem %) mm Hz #HK/s
I HEAM 70 m/s 1.225 2 100 5x1074
Il HEAD 70 m/s Ak 2 100 5x10°4
M JGEFEAL 85.75 kg/s  1.225 2 100 5x10°4
IV JFEERE AL 85.75 kg/s A8k 2 100 5x10¢
V  BJEAIT 104 326.25 Pa 1.225 2 100 5x10°¢
VI BEAD 104 326.25 Pa 754k 2 100 5x10°¢
I AN 70 m/s Ak 2 1000 5x10°5
VI BEA 104 326.25 Pa 784k 2 1000 5%x10°5
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Fig.3 Static pressure on the MN of case [ ,1[,V
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Fig.4 Velocity on the MN of case [ ,1[,V
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Fig.5 Static pressure contours of case V in 90°,180°,270°,360°
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Fig.6 Static pressure contours of case [ in 90°,180°,270°,360°
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Fig.7 Static pressure & Mach number on the MN of case [
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Fig.11 Static pressure on the inlet boundary AB of
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