Accepted Manuscript eI CAL ENGINEERING

PERrINER

Design of Heat Exchanger Network Based on Entransy Theory - 5_

| o=

Li Xia, Yuanli Feng, Xiaoyan Sun, Shuguang Xiang > e

PII: S1004-9541(17)31094-7
DOI: doi:10.1016/j.cjche.2017.10.007
Reference: CJCHE 949

To appear in:

Received date: 29 August 2017
Accepted date: 12 October 2017

Please cite this article as: Li Xia, Yuanli Feng, Xiaoyan Sun, Shuguang Xiang , Design of
Heat Exchanger Network Based on Entransy Theory. The address for the corresponding
author was captured as affiliation for all authors. Please check if appropriate. Cjche(2017),
doi:10.1016/j.cjche.2017.10.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.cjche.2017.10.007
https://doi.org/10.1016/j.cjche.2017.10.007

Design of Heat Exchanger Network Based on Entransy Theory™

Li Xia, Yuanli Feng, Xiaoyan Sun, Shuguang Xiang

7%Supported the National Natural Science Foundation of China (21406124)
Abstract: The heat exchanger network (HEN) synthesis problem based on entransy theory is analyzed.
According to the characteristics of entransy representation of thermal potential energy, the entransy dissipation
represents the irreversibility of the heat transfer process, the temperature difference determines the entransy
dissipation, and four HEN design steps based on entransy theory are put forward. Show how it is possible to set
energy targets based on entransy and achieve them with a network of heat exchangers by an example of heat
exchanger network design for four streams. In order to verify the correctness of the heat exchanger networks
design method based on entransy theory, the synthesis of the HEN for the diesel hydrogenation unit is studied.
Using the heat exchange networks design method based on entransy theory, the HEN obtained is consistent with
energy targets. The entransy transfer efficiency of HEN based on entransy theory is 92.29%, higher than the

entransy transfer efficiency of the maximum heat recovery network based on pinch technology.
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1. Introduction

HEN is an important part of energy recovery in petrochemical industry. It is of great
significance to save energy and improve energy efficiency in the process industry with high
energy consumption. Pinch technology is well-established method for heat exchanger network
synthesis. It not only gets the optimal design for heat exchanger network, but also obtain ideal
HEN revamping for old unit. At present, the pinch design method is widely used in computer
software [1,2], chemical production equipment [3,4], energy transportation system [5,6], safety
and environmental management [7,8], etc.

In the HEN, the heat exchange process between the cold and hot streams is irreversible. The
ratio of effective use of heat and total heat input in the system is defined as the thermal efficiency
of the system, which further describes the extent of the effective utilization of heat. The pinch
design method can calculate the heat conservation in the heat transfer process. But it cannot
calculate the thermal efficiency of the HEN. Therefore, other physical quantities are needed to

define for calculating the efficiency of the heat transfer process. Guo et al. [9] introduced a new
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