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Bypass Optimal Design of Heat Exchanger Networks with Low Sensitivity

SHEN Yingda, SUN Lin, LUO Xionglin

(Research Institute of Automation, China University of Petroleum, Beijing 102249, China)

Abstract: An optimization method considering both low sensitivity and control performance is
proposed to balance the design of the flexible heat exchanger network (HEN) and the bypass
optimal control performance in the process system. First, the bypass control performance and
HEN flexibility are analyzed via simulation, and the conclusion is drawn that better HEN
flexibility leads to worse control performance and the relationship between them is competitive.
Then, the relationships among flexibility, control performance and economic characteristics are
analyzed though graphical analysis. A mixed integer nonlinear optimization method is applied to
bypass optimal design. Integrated optimization of process design and optimal control is employed,
while the constraint damage amount of dynamic simulation is taken as the feedback to correct
steady-state optimization constraints. Finally, the steady-state optimization design is conducted
again to obtain the most economical solution that meets the requirements of process design and
constraints of control performance at same time. Simulation results show that the control
performance of the HEN is improved by about 35% and the total cost decreases dramatically after
the optimization. The proposed method achieves the goal of effectively improving the economic

characteristic of HEN in the condition of meeting both flexibility and control performance
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requirements of the system.

Keywords: process system; computer simulation; heat exchanger network; bypass; optimal

design
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