3D MATHEMATICAL MODEL OF “CHEMICAL FURNACE”"
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The method of forming powder materials in the form of a layer package allows synthesizing material
for a low exothermic or even endothermic mixture in the "chemical furnace" [1, 2]. Three-dimensional
modeling of gasless combustion of a three-layer sample was carried out. We considered a sample in the form
of a combination of thermally conjugated flat layers consisting of two mixtures of different chemical activity
— the model of a “chemical furnace” [2, 3]. Numerical simulation was previously performed of unsteady
modes of gasless combustion in rectangular rods prepared from a mixture of two powdered reagents with an
admixture of low-melting inert metal powder [4]. Gasless combustion of a flat three-layer package of
rectangular cross section was considered. The parameters and composition of the outer layers are the same,
and the inner layer has a homogeneous structure. Unsteady spin combustion regimes were studied in detail
with a change in the layer thickness and sample size (fig. 1). Critical combustion conditions are established
depending on the ratio of the volumes of mixtures in the sample or the content of reaction products. The
time, burning rate and combustion regimes of the layer composition are determined depending on the
volumetric content of the mixtures, the thickness and number of layers.

— £ s
!» 18 2 ]
1.4
= =
-1
-0.6 3 3
-0.2 B B
- 0.2 =] K
- 0.6
2 3
-1
< [—]
1.4 ~ N
--1.8 2 e
- - T T T T T T L= ] r T 1 T T T T T Q
90 80 70 60 50 40 30 20 10 O 90 80 70 60 50 40 30 20 10 O
Fig.1. Spin combustion regime (temperature fields)
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