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Tablel Analysisresult of the case study
Indicators Scenario 1 Scenario 2 Scenario 3
Steam exchange (10°t) 100.0 29.0 96.2
Slag exchange (10° t) 127 -1.7 -08
Water resource used (10° t) 2542.0 —1588.9 -1088.7
Coal resource used (10° t) 113.2 -115 -0.2
CO, waste discharged (10° t) 433.0 -32.8 —-56.6
SO, waste discharged (10° t) 520 -88 -88
Net annual economic benefit (10* ¥) 5002.2 1077.2 74432
Incremental annualized fixed costs (10* ¥) 0 0 1505.0
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A MINLP Model of Eco-Industrial Parks
CHEN Ding-jiang, LI You-run, SHEN Jing-zhu, HU Shan-ying
(Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The design and management of eco-industrial park (EIP) should be conducted based on quantitative
analysis, for which the principles and methods are needed to be developed. By means of deterministic mathematical
programming, a model for EIP decision is developed with an object oriented method in this paper. Logical
proposition expressions are introduced into the model, so that the decision in the course of EIP design and
management can be formulated as a mixed integer nonlinear programming (MINLP) problem. The model consists of
two kinds of blocks: member models and connection models. These blocks form a modular architecture, by which
EIP scenarios with different topological structure are represented. It is easy to expand, modify, reuse the EIP model,
and can be used as the kernel model in EIP decision making. A case study of a prototype EIP in Zaozhuang City,
Chinaisillustrated. Three mass and energy integrated scenarios are studied. The MINLP model is solved by LINGO
software.

Key words: eco-industrial park; MINLP model; LINGO software
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