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The chemical-technological process taking place in a chemical reactor with a
second-order chemical reaction is considered. For the mathematical description of the
hydrodynamic flow in the reactor, the following one-parameter diffusion model is
proposed [1]
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Itis assumed that in the model (1) — (4), along with the unknown function w(x,t)

, the coefficient of longitudinal mixing d is also unknown and identification of this
parameter is required. In this case, an additional condition is set regarding the
concentration of the reagent at the outlet of the reactor
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The task is to determine the function w(x,t)and coefficient d satisfying
equation (1) and conditions (2) — (5). The formulated problem (1) — (5) belongs to the
class of coefficient inverse problems of mathematical physics [2,3].

First, the diffusion terms dM nd dawa(x )
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boundary condition (3) are represented as
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where d =dy+d;, dy >0 isagiven value and d, is an unknown value.

A discrete analogue of the problem (1) — (5) is constructed by the method of
difference approximation using an explicit-implicit approximation for diffusion terms
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in equation (1) and
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where wl ~p(x,t)),  4i=00q),  Fl=1(t)) &= vi=v(,).

The discrete analogue of the problem (1) — (5) for each fixed value j,
i=L1.2...,m is asystem of linear algebraic equations in which the magnitude d,

and approximate values of the desired function y/(Xt) act as unknowns, i.e. y/ij ,
i=0,12,...,n-1, j=1 2 3 .....m. To solve the resulting system of difference

equations (6) — (10), the decomposition of this system into mutually independent
subsystems is used [4, 5]. The solution of the system of equations (6) — (10) for each
fixed value j=1, 2, ..., m isrepresented as
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And the variables WiJ , 1=0,12,..,n, satisfy the following system of difference
equations
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The solutions of the system of difference equations (12)—(14) and (15)—(17) for
each fixed value j, j=1,2,...,m, are determined by the well-known Thomas
method [3]. After substituting representation (11) into (9), a formula is obtained for
determining the approximate value of an unknown quantity d,
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And to calculate the approximate value of the desired longitudinal mixing
coefficient d , an explicit formula is obtained
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Thus, the computational algorithm for solving the inverse problem (1) — (5) for
restoring the coefficient value d for each discrete value of a time variable
t, j=12...,m is based on: solving two linear systems of difference equations (12)

— (14) and (15) — (17) with respect to auxiliary variables uij and  w/,
i=0,1 2, .., n;definition d from (18); using representations (11) to calculate

y/ij, i=0,1 2, .. n. Based on the proposed computational algorithm, numerical
calculations were carried out for model problems.
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