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Fig. 1 Cyclic annular micro-unit volume schematic''*!
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Fig. 2 Program flow diagram
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Fig. 3 Axial and radial temperature distribution of fixed-bed reactor of example 1
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General Calculation Method for Two-dimensional Fixed-bed at Steady State

WU Sikan,CAO Zhikai® ,ZHOU Hua, CHEN Binghui

(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005 ,China)

Abstract : Fixed-bed reactor is the most widely used reactor in the chemical process. However, the programming for solving its
mathematical model has been case by case via solving partial differential equations till now.In such a situation,it is impossible to
build up a complete calculation module for the fixed-bed reactor model and incur the workload and burden in simulation.In this work,
a general method to obtain the distribution of temperature and concentration of fixed-bed reactor at steady state is proposed. The
method makes use of mole fractions of key components as variables and then applies orthogonal collocation to solve the formula of
partial differential equations, which is deduced in the material and heat balance.Molar flow rate of reaction mixture is introduced at
the same time and the relationship between the instantaneous molar flow rate,the initial value and mole fraction of key components
are also built with a variable transfer method, to make the solution have versatility. Therefore, the computing module, which is used to
solve partial differential equations,becomes programmable independent of a specific reaction,i.e.»a common program module.For a
specific reaction,only a kinetic equation program is required to be added into the module.

Key words: fixed-bed reactor; computational simulation;orthogonal collocation method; two-dimensional pseudo-homogeneous model



