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Numerical Solution of Transient Free Convection Using
DQ-IDQ Method around Sphere

M. A. Moghimi and M. Ameri
Mechanical Engineering Department, University of Shahid Bahonar, Kerman, Iran

Abstract: The applicability of the differential quadrature method (DQM) and incremental differential quadrature method
(IDQM) in solving the unsteady free convection flow over a sphere is investigated in this paper. The rules of DQ method are used
in both Spatial and temporal domains. Also, it is shown that splitting the total temporal domain greatly enhances the
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performance of method. It is worth mentioning that this is the first attempt in using these methods for modeling of transient
convective fluid flow. Two advantages of IDQM over the conventional methods are shown through the results of this study, which
are: (1) unconditional stablity & (2) minimum computational effort required. For this purpose, the convergence study is
performed and for the cases that a solution is available, comparison is done.

Keywords: DQM, IDQM, Free Convection, Transient.
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