H o= ® % 5 £ R ¥ & Ha43t oM
754 CHINESE JOURNAL OF VACUUM SCIENCE AND TECHNOLOGY 2023 4F 9 /1

FLZs BRI 22 S LI D L

Fmk' e’ ki Taa” paE”
(1 A RE Tl K2EDU T AR 22 B AR 230009; 2. H E R R R H K RTS8 2 A 230029)

/

Optimized Design of Vacuum Pyrolysis Furnace with
Multiple Homogenization Temperatures

WU Bingxin', XU Minggao’, ZHANG Jun', WANG Xudi'’, YANG Jiuzhong”
(1. School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China; 2. National Synchrotron Radiation
Laboratory, University of Science and Technology of China, Hefei 230029, China)

Abstract The vacuum pyrolysis furnace is an experimental device to study the reaction of radicals. The high
temperature inside the furnace causes the decomposition of molecules into different small molecule radicals and
other intermediates, which then continue to react to generate complex reaction products. The constant temperature
zone of the conventional pyrolysis furnace is only about one-third of the entire heating zone length, and the
temperature at the end of the furnace tube drops too quickly, resulting in the continued reaction of small molecule
radicals and other intermediates under the change of temperature, which is not conducive to reaction kinetic
measurements. In this paper, finite element simulation of the internal heating of the pyrolysis furnace is carried out
by COMSOL simulation software, and the simulation results are experimentally verified by the pyrolysis device. By
changing the resistance wire winding density of the main heating zone and increasing the additional back heating
zone at the end of the furnace tube exit, a large proportion of the thermostatic zone in the pyrolysis furnace is
achieved, and the proportion of the thermostatic zone can even reach 80% of the heating zone length, as well as the
effect of rapid heating at the entrance and slow and controlled cooling at the exit, which greatly improves the
internal heating of the pyrolysis furnace and facilitates the sampling and measurement at the end of the furnace tube
and the study of the kinetics of the radical reaction. The optimized new pyrolysis furnace can also be applied in
other fields, such as heat treatment, processing, preparation, sintering, welding and coating of some materials, for
which the optimization of temperature distribution is also important.
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Fig.1 Heating temperature curve of a conventional pyrolysis

furnace
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Fig. 2 Schematic diagram of the pyrolysis device'™
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Fig. 4 Pyrolysis furnace simulation model grid
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Fig. 5 Experimental assembly diagram of heating wire
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