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SPH simulation of non-isothermal complex flow with fluid impacting obstacles

YU Hai-yang'?*, ZHANG Lin"', ZHOU Yuan’
(1. State Key Laboratory of Mesoscience and Engineering, Institute of Process Engineering,
Chinese Academy of Sciences, Beijing 100190, Chinaj;
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3. Process Engineering Department, Petrochina Petrochemical Research Institute, Beijing 102206, China)

Abstract: The non-isothermal complex flow caused by fluid impacting obstacles is very important to the
industrial processes such as nuclear energy utilization. Through coupling various numerical techniques
such as the density diffusive term,artificial viscous term, particle shifting technique,a stable and accurate
non-isothermal smoothed particle hydrodynamics(SPH) scheme is established,and accurate simulation of
non-isothermal complex flow caused by fluid impacting obstacles is realized. Based on the simulation for
the non-isothermal flow past a heated cylinder, the non-isothermal dam break past single/multiple
obstacles,it is demonstrated that:(1)the developed non-isothermal SPH scheme can not only compute a
smooth pressure field and avoid the spurious oscillation of numerical solutions,but also predict accurately
the temperature field and the key physical quantities; (2) this SPH scheme can also accurately show the
interaction between the heat conduction process and the complex free-surface evolution, and has the

capability to simulate non-isothermal complex flows past multiple obstacles.

Key words: SPH ; non-isothermal flow;impacting flow;free surface;particle shifting technique
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An improved equivalent expectation method for evaluate probability

density of performance functions

Z0OU Changxing, WENG Yeyao, ZHANG Xuanyi, ZHAO Yangang”
(Faculty of Architecture,Civil Engineering.Beijing University of Technology.Beijing 100124 ,China)

Abstract: The calculation of the probability distribution of performance functions is a core issue in
uncertainty quantification and reliability design,and the recently proposed equivalent expectation method
(EEM)is an effective way to solve this problem. This paper proposes an improved EEM. Putting forward
an empirical calculation formula for the standard deviation coefficient of auxiliary random variablesand
obtaining a more accurate probability distribution of the auxiliary function. Meanwhile, aiming at the
accuracy issue in calculating the probability distribution of theperformance function is proposed, the
calculation formula for the PDF of the performance function is derived using only one auxiliary function.
In the process of calculating the PDF, proposing an exact theoretical transformation of probability
distribution from auxiliary functions to performance functions is proposed,resulting in a more accurate
PDF of the performance function. Finally, the effectiveness and accuracy of the method are verified
through three numerical examples. The results indicate that this method is suitable for computing the

probability distribution of high-dimensional nonlinear or implicit performance functions.

Key words: structural safety; structural reliability; performance function; random variable; probability

density



