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Abstract

B3UREOHP GHFRPSRVLWLRQ LQ SURFHVV LQWHJUDWLRQ ZKLFK ZDV|¢UVW GHVFUL
at making pinch technology capable of solving problems that included constraints. However, this method directly
depends on human decisions, and as a result, it is not possible to automate it with a computer program. Therefore,
the possibility of making errors is very high for complicated problems. In this study, a new methodology for grouping
streams is presented that eliminates the above-mentioned problems. The method considers each hot stream and all
of the cold streams, which have no constraints concerning group membership. Contrary to the previous method, in
which each stream only belongs to one group, in our improved method, each cold stream may appear in more than
RQH JURXS WKHUHIRUH D IDFWRU FDOOHG WKH 3%HORQJLQJ )UDFWLRQ LV GH{QHG
D FROG VWUHDP EHORQJY WR D JLYHQ JURXS 7KH ¢QDO JURXSYVY DUH GHWHUPLQHG
In addition, a heat exchanger network is obtained by solving the problem. The network can be used as a basic design

by heat exchanger network designers.

Keywords: Pinch technology; Heat recovery; Process integratiorexchange network synthesis problem provides, therefore, enough
Problem decomposition; Heat exchanger network scope for the development of specialized optimization algorithms [2].

One of the best known heat exchange network design methods is the

pinch analysis method [3,4]. In pinch analysis subproblems are solved
e heat exchanger network synthesis problem is one of the moskuccessively with di erent targets in a heuristic order of decreasing

studied problems in process synthesis and the development of cosigni cance. e subproblems are solved with the aim of obtaining: the

e cient heat exchanger networks has proven to be a challenging tasiinimum utility cost, the minimum number of exchanger units and

In the synthesis process, decisions about level of heat recoverytr@sminimum capital cost of the network.

well as network structure, size and type of heat exchangers are made. )

A network resulting in the overall most economical solution wherPinch Analysis

considering both utility costs and investment costs for all units of the

energy recovery network is targeted. During the last three decades, a

considerable number of methods have been proposed for the design

task. ese methods are thoroughly presented in the review articles by

Gundersen and Naess [1], and Furman and Sahinidis [2].

Introduction

In general terms, the objective of heat exchange network synthesis
is to nd out the structure of a heat exchanger network, which
facilitates the task of the cooling of a given set of hot streams and
the heating of a given set of cold streams to the desired levels with a
minimum of investment and operating costs. Basically, there are two
types of approach for solving the heat exchange network synthesis
problem: (1) sequential methods and (2) simultaneous methods. e
sequential methods attempt to reduce the computational complexity
of the problem by decomposing the main problem into sub problems,
which are then solved sequentially. e simultaneous methods solve
the problem without any decomposition. e sequential methods
seldom lead to globally optimal solutions.

Optimization methods form the backbone of the heat exchange
network synthesis models. For a specied number of hot and cold
streams, there are a large number of possibilities of network structureorresponding author: ~ R. Sangia, Department of Mechanical Engineering, K N
Heat exchange network synthesis attempts to nd the optimum amon‘éoosi University of Technology (KNTU), Tehran, Iran, E-mail: roozbehsangi@gmail.com
all the network con gurations from the standpoint of minimum utility Received March 08, 2012; Published October 01, 2012

consumption, minimum number of units and minimum cost, etc. Citation: Sangia R, Hosseinizadeha B, Amidpoura M (2012) A Simple Method
. Grouping Streams in Heat Exchanger Networks Including Match Constraints.
Although heat exchange network synthesis has been one of tﬁ§57_ do: VELHOWL ¢ 5UHSRUWVY

most-studied problems in process synthesis, even small heat exchange

network synthesis problems have not been solved to global optimal pyright: © 2012 Sangia R, et al. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted

to date-. In fact, even nd'ng feasible solutions usmg. S'munaneou&e, distribution, and reproduction in any medium, provided the original author and
synthesis methods has been troublesome. e complexity of the heaburce are credited.
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because it cannot be used simultaneously with the material balance, but
it quickly proposes good ideas for heat and power integration during
complex processes. Combined heat and power design adds degrees of
freedom to the optimization method [6].

Pinch techniques are used in the chemical industry for improving
heat integration regarding utility systems. Ahmad and Hui [7] extended
the concept for direct and indirect integration.

Using the site-source and site-sink pro les, the targets for steam
generation and utilization between processes were set by Dhole and
Linnho [8]. Hui and Ahmad [9] developed a procedure for the cost
optimum integrations of dierent processes using exergetic steam
costing.

Over the last four decades, the problem of designing and
synthesizing optimal heat exchanger networks has been the focus of
an extensive number of studies [1,3,10-16]. In regard to this problem,
a set of hot streams at a set of initial (stream) temperatures need to be
cooled to a corresponding set of target temperatures, and a set of cold
streams at a set of initial (stream) temperatures need to be heated to
another corresponding set of target temperatures. e objective is to
determine the structure of the heat exchange network and associated
heat exchanger (HEX) heat load/duty, together with additional heaters
and coolers (utilities), if required. is brings all streams to their target
temperatures provided that the heat exchange network’s HEXs input
and output temperature di erences are greater than or equal to the heat
exchange network minimum approach temperatutd (min).

A heat exchanger network’s design may depend on the heat-pinch
targeting stage, as an approach whereby the hot and cold composite
curves (CCs) are used to determine the heat energy targets (heat
recovery, cold utility, and hot utility) at a speci ed minimum approach
temperature' T min [1,17]. e targeting stage will allow the designer
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Forbidden matches for the problem are shown in Table 2.

Volume T Issue ¥ 2012


http://dx.doi.org/10.4172/scientificreports.357



http://dx.doi.org/10.4172/scientificreports.357

Citation: Sangia R, Hosseinizadeha B, Amidpoura



http://dx.doi.org/10.4172/scientificreports.357
http://www.sciencedirect.com/science/article/pii/0098135488870029
http://pubs.acs.org/doi/abs/10.1021/ie010389e
http://www.sciencedirect.com/science/article/pii/0009250983801857
http://www.sciencedirect.com/science/article/pii/0098135479800460

Citation: Sangia R, Hosseinizadeha B, Amidpoura M (2012)



http://dx.doi.org/10.4172/scientificreports.357
http://cat.inist.fr/?aModele=afficheN&cpsidt=8633221
http://www.sciencedirect.com/science/article/pii/S0009250997001024
http://www.sciencedirect.com/science/article/pii/009813549180027S
http://www.sciencedirect.com/science/article/pii/0098135493802148
http://www.sciencedirect.com/science/article/pii/0098135493E00196
http://onlinelibrary.wiley.com/doi/10.1002/aic.690260102/abstract
http://www.osti.gov/energycitations/product.biblio.jsp?osti_id=5325906
http://www.sciencedirect.com/science/article/pii/S0098135405001286
http://www.sciencedirect.com/science/article/pii/S0263876298716442
http://books.google.co.in/books?hl=en&lr=&id=HrWBdywUHw0C&oi=fnd&pg=PR15&dq=Heat+exchanger+network+synthesis&ots=sT4nDBUWC1&sig=zjz9905mbWi6Idl1hv_fSG8kO7M
http://www.getcited.org/pub/102282053
http://onlinelibrary.wiley.com/doi/10.1002/aic.690360810/abstract
http://books.google.co.in/books?hl=en&lr=&id=-8pE0bS130UC&oi=fnd&pg=PP2&dq=Systematic+design+tools,+Pollution+prevention+through+process+integration&ots=TvPRhHoulZ&sig=wJRIa52wWI09b99k2BAXS_adaHg#v=onepage&q=Systematic%20design%20tools%2C%20Pollution%20pre
http://books.google.co.in/books?hl=en&lr=&id=DCrHBFWVHfEC&oi=fnd&pg=PR1&dq=El-Halwagi+MM.+Process+integration.+Amsterdam:+Elsevier+Inc&ots=hyY14955V1&sig=Qr8SYswCtDxo8G2QIHOLoUeQEqA#v=onepage&q&f=false
http://www.sciencedirect.com/science/article/pii/0009250994800065
http://www.sciencedirect.com/science/article/pii/S1093019101001162
http://onlinelibrary.wiley.com/doi/10.1002/aic.10235/abstract?deniedAccessCustomisedMessage=&userIsAuthenticated=false
http://www.sciencedirect.com/science/article/pii/S0009250904005998
http://pubs.acs.org/doi/abs/10.1021/ie071096+
http://pubs.acs.org/doi/abs/10.1021/ie950359%2B
http://pubs.acs.org/doi/abs/10.1021/ie010558v
http://onlinelibrary.wiley.com/doi/10.1002/aic.10724/abstract?deniedAccessCustomisedMessage=&userIsAuthenticated=false
http://pubs.acs.org/doi/abs/10.1021/ie051322k
http://www.sciencedirect.com/science/article/pii/S026387629771493X
http://cat.inist.fr/?aModele=afficheN&cpsidt=19477288

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Pinch Analysis
	Description of Method
	Results
	Conclusions
	Nomenclature
	Table 1
	Table 2
	Table 3
	Table 4
	Figure 1
	Figure 2
	Figure 3
	References



