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An implicit parallel computing method based on the Navier-Stokes
equations with hybrid grids

Zheng Guannan' Deng Shouchun' Han Tonglai®  Yang Guowei'

(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Science, 100190, Beijing, China)'

(School of Power and Energy, Northwestern Polytechnical University, 710068, Xi’an, China)’

Abstract: To overcome the disadvantages that the complex shapes are difficult to generate the structured grid and
the unstructured grid could not resolve the wall boundary layers for viscous flows, an implicit parallel computing
method based on the Navier-Stokes equations with hybrid grids is studied. Parallel computing method based on
coloration and packet communication using MPI is developed to solve the engineering problems with high
computational cost. In the spatial discretization, the HLLEW (Harten-Lax-Van Leer-Einfeldt-Wada) and AUSM
schemes are applied, and kK —@ two equations turbulence models are used for the simulation of turbulent flows.
The implicit time-marching method using DP-LUR (Data-Parallel Lower-Upper-Relaxation) is considered to
improve the parallel computation. The three standard examples, containing the M6 model wing, the DLR-F6
wing-body combination and the DLR-WBNP wing-body combination, are simulated to validate the developed code
through the comparisons of inviscid and viscous numerical results and wind tunnel experiments. The developed
method can be used for the investigation of transonic computational aeroelasticity with high efficiency.

Keywords: hybrid grid, k—@ two equations turbulence models, DP-LUR implicit time method, MPI, coloration

and packet communication.

Random response characteristics of dissipation structures with viscous
and viscoelastic dampers

Li Chuangdi Ge Xinguang Lu Yunjun

(Department of Civil Engineering, Guangxi Institute of Technology, 545006, Liuzhou, China)

Abstract: By employing integral constitutive relations of dampers, the dynamic integro-differential earthquake
response equation of SDOF dissipation structure with supporting brace and viscous and viscoelastic dampers in
series is firstly established; By using stochastic averaging method, the analytical solutions of transient joint
probability density function for structural amplitude and phase, for structural displacement and velocity are
derived, the analytical solutions of transient mean-square values of structural displacement and velocity are
established and the analytical solutions of structural amplitude dynamic reliability and arbitrary-order moments of
amplitude first-passage time are obtained. The analytical formulas of the foregoing various random response
characteristics for SDOF dissipation structure with supporting brace and generalized Maxwell model dampers and
generalized differential model dampers in series are given, so the complete analytical solutions of the foregoing
various random response characteristics for SDOF dissipation structure with supporting brace and arbitrary linear
viscous and viscoelastic dampers in series are achieved.

Keywords: viscous and viscoelastic dampers, brace, stochastic averaging method, random response characteristics,

seismic retrofitting structure.



