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Fig. 2 One stage superstructure for a high-pressure(HP)

stream and a low-pressure(LLP) stream
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Synthesis of indirect work exchange networks
based on superstructure method

TENG Jiazhi, ZHUANG Yu, YANG Rui, WU Yang, LIU Linlin, ZHANG Lei, DU Jian"

( Institute of Chemical Process Systems Engineering, School of Chemical Engineering, Dalian University of Technology
Dalian 116024, China )

Abstract: Since the indirect work exchange networks (WEN) are more widely used in industry, an
indirect work exchange networks synthesis method based on the superstructure model is proposed. A
multi-stage superstructure is established for the WEN, and a mixed-integer nonlinear programming
formulation is proposed to minimize the annual total cost. According to the pressure-flow constraints
derived from equipment operation curves, the matching among the streams in the indirect WEN is
realized, and the optimized WEN configurations are obtained. Through the analysis of the example
results, it is found that the annual total cost of the optimized WEN configurations is reduced by
29.04% compared with the basic work network configurations without stream matching, and the

availability of the model and the feasibility of network optimization are confirmed.

Key words: indirect work exchange networks; superstructure model; single-shaft-turbine-cum-

compressor (SSTC); stream matching



