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Structural design of heat exchanger plate with wide-channel based on
multi-objective brain storm optimization

GUO Yi-nan'?, JIANG Dong-zhangQ, WANG Rui-ru?, GONG Dun-wei*t

(1. School of Mechanical and Electrical Engineering, China University of Mining and Technology (Beijing),
Beijing 100084, China; 2. School of Inforamtion and Control Engineering, China University of Mining and
Technology, Xuzhou 221116, China)

Abstract: A heat exchanger plate is the core component of a heat exchanger with wide channel, which has a direct
impact on heat exchange effect. In order to improve its efficiency and decrease energy loss, an improved multi-objective
brain storm optimization algorithm is introduced to seek the optimal structure of a heat exchange plate. According to its
shape and layout, six structural parameters about size and distribution of trapezoidal convex units are defined as decision
variables. Following that, 25 groups of samples are obtained using the orthogonal method and numerical simulation
based on Fluent. Two surrogate models for evaluating Nusselt index and pressure loss are constructed by regression.
Taking maximum heat exchange efficiency and minimum energy loss as optimization objectives, the algorithm of
grid-based multi-objective brain storm optimization is employed to find the optimal structure of a heat exchange plate.
Statistical experimental results indicate that surrogate model of heat exchange performance can effectively reduce the
cost of evaluation, and the proposed optimization method can obtain the optimal structure with the highest heat exchange
efficiency and least energy loss.

Keywords: heat exchanger plate with wide channel; surrogate model; multi-objective brain storm optimization;
Nusselt index; pressure loss
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