Accepted Manuscript

APPLIED
THERMAL
Gravitational search algorithm for economic optimization design of a shell and ENGINEERING
tube heat exchanger
Dillip Kumar Mohanty
PII: S1359-4311(16)31045-6
DOI: http://dx.doi.org/10.1016/j.applthermaleng.2016.06.133
Reference; ATE 8544 DESIGN . PROCESSES - EQUIPMENT . ECONOMICS
To appear in: Applied Thermal Engineering
Received Date: 1 January 2016
Revised Date: 8 May 2016
Accepted Date: 19 June 2016

Please cite this article as: D.K. Mohanty, Gravitational search algorithm for economic optimization design of a shell
and tube heat exchanger, Applied Thermal Engineering (2016), doi: http://dx.doi.org/10.1016/j.applthermaleng.
2016.06.133

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.


http://dx.doi.org/10.1016/j.applthermaleng.2016.06.133
http://dx.doi.org/10.1016/j.applthermaleng.2016.06.133
http://dx.doi.org/10.1016/j.applthermaleng.2016.06.133

Title: Gravitational search algorithm for economic optimization design of a shell and tube
heat exchanger
Dillip Kumar Mohanty

School of Mechanical Engineering, VIT University, Vellore, Tamilnadu, India

Abstract:
A new design optimization approach using the gravitational search algorithm is

developed to obtain optimal configuration of a shell and tube heat exchanger from economic
point of view. The objective function considered for the optimization process is the total annual
cost including the investment cost and the operating cost. The Gravitational Search Algorithm
(GSA) is a heuristic search algorithm based on the law of gravity and mass interactions. Taking
into account the importance of shell and tube heat exchangers in industrial applications and the
complexity in their geometry, the GSA methodology is adopted to obtain an optimal geometric
configuration. The developed algorithm is applied to two case studies and the results are
compared with the original design and other optimization methods available in literature such as
Genetic Algorithm (GA), Particle Swarm Optimization (PSO), Artificial Bee Colony (ABC),
Bio-geography Based Optimization (BBO), Cuckoo Search Algorithm (CSA) and Firefly
Algorithm (FFA). The simulation results show that the operating cost can be reduced by 61.5%
while the total cost can be reduced by 22.3% as compared to the original design for a shell and
tube heat exchanger of heat duty 4.34MW. The comparison of the obtained results with other
algorithms indicates that the GSA algorithm can be successfully applied for design optimization
of a shell and tube heat exchanger from economic point of view.
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