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Chebychev Spectral Elements Method for Acoustic Propagation
Problem in a Uniform Mean Flow

ZHANG Rongxin, QIN Guoliang

(Institute of Fluid Machinery, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; High order accuracy is of great significance for computational aero-acoustics (CAA).
On the basis of the high order accuracy of the infinite smooth interpolation function adopted in the
spectral elements method, a Chebychev spectral elements approximation for the acoustic propaga-
tion problem in the subsonic uniform mean flow is applied in this study. In this approach, the
discretization is based on spectral elements in space with first-order Clayton-Engquist-Majda ab-
sorbing boundary conditions and the implicit Newmark method in time marching. The numerical
results with sixth-order spectral accuracy in space and up to second-order in time agree well with
the analytical solutions. The Newmark method in time with less computing resource consumption
also has the advantages of stability. The higher order spectral approximation can be employed to
further enhance the accuracy and higher order absorbing boundary conditions might be applied to
improve the spectral element approach.

Keywords: computational aero-acoustics; spectral elements method; absorbing boundary condi-

tion; high order accuracy
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Research on Sand Saltation Splash Function by
High Speed Digital Camera

WANG Dawei', WANG Yuan', YANG Bin', ZHANG Wei*

(1. School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China; 2. Experimental Flow Control &-
Biofluid Laboratory, Pohang University of Science and Technology, Pohany 790-839, Korea)

Abstract: A high speed CMOS digital camera was used to record the process of sand grain colli-
sion with the sand bed. With the subsection addition image processing method, the temporal po-
sition of saltating sand grain was extracted from the experimental images, and the speed and an-
gles of impacting and rebounding were also calculated. With the statistical method, some parame-
ters of the collision process were presented, including the distributions of speed, energy recovera-
ble coefficients and collision angles and these parameters displayed normal distribution. The re-
sults show that, during the period of collision between the sand grain and the sand bed, the lost
kinetic energy is more than half of the total energy. Moreover, because the percentage of collision
angles with more than 0° is up to 70%, the vertical speed of sand increases even if the kinetic en-
ergy decreases, which ensures that the sand particles can receive more energy from the air to keep
on the saltation movement.

Keywords: sand saltation; high speed digital camera; splash function; collision flat angle
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