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Thomas W. Kerlin, Belle R. Upadhyaya, in Dynamics and Control of Nuclear Reactors, 2019Space time models usually rely on multi-group neutron diffusion ideals. Independent variables include time, group energy and one to three position coordinates. Different methods have been developed to solve equations. These methods include the following:Finite difference methods use discrete approximations to
space derivatives. This results in a set of common differential equations that can be resolved numerically. See Appendix F for a description of the finite difference method. See Appendix F for a brief discussion of the final element method. The finite element method was developed initially for structural analysis of objects with complex geometry. Its use later expanded to include other disciplines, including
heat transfer and fluid mechanics analysis. FIVE have also been used for reactor analysis. The neutron population is represented by specified shape functions multiplied by time-dependent amplitudes. The algorithm solves for amplitude functions. John O. Dow, in a comprehensive approach to finite Element method and misanalysis procedures, 1999The finite difference method, as developed here, differs
in one significant way from the final difference method by which it is generally presented. The tribe gradient-based finite difference method is not driven by the necessary use of key nine-node difference templates, although the nine-node template is widely used. The approach presented here is based on the following three basic premise: (1) there must be at least one fictitious node per limit node; (2) the
finite difference templates shall represent at least rigid body movements, constant loads and the six linear variations of the strain components. and (3) the position of template nodes should, if possible, be topologically symmetrical.L.H. Yam, W.H. Cheng, in Advances in Engineering Plasticity and its applications, 1993Finite Difference Methods (FDM) can provide a complete overview of the problem to
monitor the calculations. In addition, it can deal flexibly with different border and initial conditions. This analysis uses and compares explicit and implicit FDM schemes. Explicit FDM system is simple and fast because solutions in the next moment can be easily calculated from the solutions at the previous time. However, the grid size is limited, otherwise there will be serious numerical instability problems.
The net ratio of both C models, defined as r= k/h2, should be selected correctly to ensure numerical convergence and stability.J. Blazek, in Computational Fluid Dynamics: Principles and Applications (Second Edition), 2005The finite difference method was among the first approaches used for the numerical solution of differential equations. It was first exploited by Euler, probably in 1768. The limited
difference method is applied directly to the differentiated form of the governing equations. The is to use a Taylor series extension to discern the derivatives of the flow variables. Let's look at the following example. Suppose we would like to calculate the first derivative of a scalar function U(x) at some point x0. If we now develop U(x0 + Δx) as a Taylor series in x, we
get(3.1)U(x0+Δx)=U(x0)+Δx∂U∂x|x0+Δx22∂2U∂x2|x0+⋯With this, the first derivative of you can be approximated as(3.2)∂U∂x|x0=U(x0+Δx)−U(x0)Δx+O(Δx). The above approximation is of the first order, since the shortening error (abbreviated O(Δx)), which is proportional to the largest period in the remainder, goes to zero with Δx's first effect (for a discussion about the order of accuracy see Chapter 10).
The same procedure can be used to infer more accurate finite difference formulas and to achieve approximations to higher order derivatives. Jiri Blazek PhD, in Computational Fluid Dynamics: Principles and Applications (Third Edition), 2015The finite-difference method was among the first approaches applied to the numerical solution of differential equations. It was first exploited by Euler, probably in 1768.
The final difference method is applied directly to the differential form of the governing equations. The principle is to apply a Taylor series expansion for the discretization of derivatives of flow variables. Let's look at the following example. Suppose we would like to calculate the first derivative of a scalar function U(x) at some point x0. If we develop now U(x0 + Δx) as a Taylor series in x, we achieve
(3.1)U(x0+Δx)=U(x0)+Δx∂U∂xx0+Δx22∂2U∂x2x0+⋯.With this, the first derivative of you can be approximated as (3.2)∂U∂xx0=U(x0+Δx)−U(x0)Δx+O(Δx). The above approximation is of the first order, since the shortening error (abbreviated O(Δx)), which is proportional to the largest period in the remainder, goes to zero with Δx's first effect (for a discussion about the order of accuracy see Chapter 10). The
same procedure can be used to infer more accurate finite-difference formulas and to achieve approximations to derivatives of higher order. MARTIN H. SADD, in Elasticity, 2005The finite difference method replaces derivatives in the governing field equations by difference quotients, which involve values of the resolution of discrete mesh points in the domain being examined. Repeated applications of this
representation create algebraic systems of equations in the form of unknown mesh point values. The method is classical, established almost a century ago, and Timoshenko and Goodier (1970) provide some detail on its uses in elasticity. The main difficulties with this system lie in the inaccuracies in the treatment of complex regions, although this problem can be eliminated by means of coordinate
transformation techniques. Martin H. Sadd, in Elasticity (Third Edition), 2014The finite difference method (FDM) replaces derivatives in the governing field equations with difference quotients involving the resolution of discrete mesh points in the domain under investigation. Repeated applications of this representation create algebraic systems of equations in the form of unknown mesh point values. The
method is classical, established almost a century ago, and Timoshenko and Goodier (1970) provide some detail on its uses in elasticity. The main problems with this system lie in inaccuracies in the treatment of regions of complex form, although this problem can be eliminated by means of coordinating transformation techniques.S.K. Choi, ... P.F. Thomson, in advance in engineering plasticity and its
applications, 1993The finite difference method used contour integration, based on Gauss's phrase to approximate the zone-centric derivative of the discrete field variable φ given by (5)∂φ∂xi=limA→01A∮cφni ds whether the ith component of the unit vector is normal for the path of integration C. The speed gradient can be easily inferred by replacing the φ with grid point speeds around a zone and subject to
linear variation between grid points. The contour integration method allows the use of zones with different number of pages and different shapes [3], which is a great advantage over the Taylor series limited difference method. However, it can be seen from Equation (5) that contour integration possesses the same rank deficiency as a reduced quadrature finite element, which can lead to hourglass modes.
Various arrangements have been developed to overcome this difficulty [e.g. 4.5]. The approach chosen in the analyses was based on a selective mixed discrete system in which each 2-dimensional four-sided zone was divided into two sets of two triangles and the deviant and hydrostatic strains were calculated by selective averages of the strains in the triangular subzones. Bai Shaoxian, Wen Shizhu, in
Gas Thermohydrodynamic Lubrication and Seals, 2019The finite difference method can be used to solve the gas lubrication Reynolds equation. However, iterative divergence often occurs in solving gas lubrication problems with large bearing numbers, such as hard drive magnetic head. Huang [5.6] discussed this problem and gave the limited difference scheme of the problem. For the solution of the
energy equivalent, the T-method with limited difference can be used [1,5]. Our calculation analysis [4] showed that the T-method of finite differences also applies to the solution of the gas lubrication energy classification. Due to the geometric structure of the lubrication surface, dynamic boundary ratios discussed in subsequent chapters must be adopted. For the solution of the fixed thermal conduction
formation, the seven differentiations can be used, as shown in figure 2.7. In general, the following difference expression for the mains for one point (m, n, k) of the cylindrical coordinate system may be acquired [4]:Figure Illustration of finite difference grids.
(2.67a)∂Tsm,n,k∂r=Tsm,n,k−Tsm,n−1,kΔr(2.67b)∂2Tsm,n,k∂θ2=Tsm+1,n,k+Tsm−1,n,k−2Tsm,n,k(Δθ)2(2.67c)∂2Tsm,n,k∂r2=Tsm,n+1,k+Tsm,n−1,k−2Tsm,n,k(Δr)2(2.67d)∂2Tsm,n,k∂z2=Tsm,n,k+1+Tsm,n,k−1−2Tsm,n,k(Δz)2M.V.K. Chari, S.J. Salon, in Numerical Methods in Electromagnetism , 2000The finite difference method is one of the oldest and one of the most reliable methods for solving
electromagnetic problems. It is a generalization of the well-known magnetic circuit. The method is both strict and flexible. It remains the preferred method for many classes of problems, such as time domain wave problems. The method can be easily adapted to problems with non-homogeneous materials and sources. There are practical equivalent circuits for a number of 2D and 3D problems. The method
results in a simple and easy to program set of equations that are generally sparse, symmetrical, and well behaved. The references at the end of the book contain a number of good examples of finite difference applications and several books specializing in the subject. Topic.
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