
Accepted Manuscript

Many-objective thermodynamic optimization of Stirling heat engine

Vivek Patel, Vimal Savsani, Anurag Mudgal

PII: S0360-5442(17)30334-1

DOI: 10.1016/j.energy.2017.02.151

Reference: EGY 10444

To appear in: Energy

Received Date: 14 November 2016

Revised Date: 11 February 2017

Accepted Date: 26 February 2017

Please cite this article as: Patel V, Savsani V, Mudgal A, Many-objective thermodynamic optimization of
Stirling heat engine, Energy (2017), doi: 10.1016/j.energy.2017.02.151.

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.energy.2017.02.151


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Many-objective thermodynamic optimization of Stirling heat engine 

 

Vivek Patel1*  
Department of Mechanical Engineering 
Pandit Deendayal Petroleum University, Gujarat, India 
E-mail: viveksaparia@gmail.com 
 
Vimal Savsani2 
Department of Mechanical Engineering 
Pandit Deendayal Petroleum University, Gujarat, India 
E-mail: vimal.savsani@gmail.com 

Anurag Mudgal3 
Department of Mechanical Engineering 
Pandit Deendayal Petroleum University, Gujarat, India 
E-mail: anurag.mudgal@pdpu.ac.in 

 

Abstract:  

This paper presents a rigorous investigation of many-objective (four-objective) thermodynamic 

optimization of a Stirling heat engine. Many-objective optimization problem is formed by 

considering maximization of thermal efficiency, power output, ecological function and exergy 

efficiency. Multi-objective heat transfer search (MOHTS) algorithm is proposed and applied to 

obtain a set of Pareto-optimal points. Many objective optimization results form a solution in a 

four dimensional hyper objective space and for visualization it is represented on a two dimension 

objective space. Thus, results of four-objective optimization are represented by six Pareto fronts 

in two dimension objective space. These six Pareto fronts are compared with their corresponding 

two-objective Pareto fronts. Quantitative assessment of the obtained Pareto solutions is reported 

in terms of spread and the spacing measures. Different decision making approaches such as 

LINMAP, TOPSIS and fuzzy are used to select a final optimal solution from Pareto optimal set 
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