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Abstract
This article presents a design scheme using topology optimization technology to address the heat
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dissipation issue of the fluid plate in the plate microchannel reactor’s heat exchanger. The topolo-
gy optimization method is used in designing the flow channel for the heat dissipation of the heat
exchanger fluid plate of the microchannel reactor. By comparing the flow channel obtained through
topology optimization with the traditional multi-parallel flow channel, it was discovered that the
import and export pressures drop, maximum temperature, and root mean square of temperature
of the flow channel obtained through the topology optimization method are more effective than
those of the traditional multi-parallel flow channel. This offers a novel approach toward the opti-
mization of heat exchanger plate design for plate-type microchannel reactors.
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Figure 1. Schematic diagram of heat transfer fluid plate of microchannel reactor
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Table 1. Physical properties of fluid and solid phase materials for heat transfer fluid plates
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Figure 2. Flowchart of topology optimization
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Figure 3. (a) Topology obtained for heat source power Q = 3000 w/m?; (b) Topology obtained for heat source power Q =
5000 w/m?; (c) Topology obtained for heat source power Q = 7000 w/m?

[ 3. () #IRINE Q = 3000 w/im® BHSEIRIRIMNEM; (b) HIRINE Q = 5000 wim’ FHSBIRIFRINGH; (¢) HIRINE
Q = 7000 w/m® B3 Bl HIFR AR

DOI: 10.12677/hjcet.2024.141002 15 e TREEHA


https://doi.org/10.12677/hjcet.2024.141002

ERK &

BHF
R
[ YN=|

Figure 4. Schematic diagram of multi-parallel flow channel
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Figure 5. Velocity fields of multi-parallel flow channel under (a) 3000 w, (b) 5000 w, and (c) 7000 w heat sources and the
velocity fields of the flow channel obtained by topology optimization
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Table 2. Pressure drop in the flow channel obtained by multi-parallel flow channel and topology optimization
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Figure 6. Temperature fields of multi-parallel flow channel under (a) 3000 w, (b) 5000 w, and (c) 7000 w heat sources and

the velocity fields of the flow channel obtained by topology optimization
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Table 3. Maximum temperature and temperature root mean square in the temperature field of the flow channel obtained by
parallel flow channel velocity field and topology optimisation
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