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t. This do
ument provides instru
tions for the preparation of the �nal paper for theERCOFTAC DESIGN OPTIMIZATION 2004 INTERNATIONAL CONFERENCE (Athens,Mar
h, 31{April, 2 2004). The paper 
an be written in Tex, Latex or MS{Word; if MS-Wordis to be used, the authors are kindly requested to use a similar template. Before submission, thefull paper should be translated to Portable Do
ument Format (PDF). Please do not ex
essthe maximum size of twelve (12) pages! Please read 
arefully instru
tions in
ludedin the se
tion entitled JOURNAL PUBLICATION.1 INTRODUCTION - DESCRIPTION OF THE PROBLEMEle
tri
 power generation using both gas and steam turbines, operating in 
ombined 
y
le, isnowadays in widespread use. The main reason is that 
ombined{
y
le gas turbine power plantshave short ere
tion time, low investment 
ost and higher eÆ
ien
y 
ompared to 
onventionalsteam power plants. This paper presents a design method for optimal 
ombined{
y
le powerplants with supplementary �ring, su
h as the one shown in �g. 1. Supplementary �ring isemployed at the gas turbine exit (position 0) in order to in
rease the temperature of exhaustgases entering the heat{re
overy steam{generator, in the expense of additional fuel 
onsumption.As already mentioned, the goal is to design power plants with maximum eÆ
ien
y, maximumpower output and minimum investment 
ost.The design variables are listed below:� high{pressure steam pressure,� low{pressure steam pressure,� superheated steam temperature at the exit of the high{pressure bran
h of the steam gen-erator,� feedwater temperature at the inlet to the high{pressure evaporator,1



First A. Author, Se
ond B. Author, Third C. Author� feedwater temperature at the exit from the �rst high{pressure e
onomizer,� feedwater temperature at the inlet to the low{pressure evaporator, et
.Twelve inequality 
onstraints were imposed to ensure feasible heat ex
hanger design.
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le Gas TurbinePower Plant with Supplementary Firing.
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Figure 2: The 
omputed Pareto front.2 THERMODYNAMIC ANALYSISThe power plant involves the Rankine steam 
y
le...3 OPTIMIZATION AND ANALYSIS TOOLSThe optimization of the 
ombined{
y
le power plant is 
arried out using evolutionary algo-rithms, [1℄, [2℄. The population size is 100 and binary 
oding is used. All inequality 
onstraintsare taken into a

ount by penalizing the 
ost value of all the obje
tives. Pra
ti
ally, for anyinequality 
onstraint of the form Ta � Tb, the penalty fa
tor pi = e�T=Tb (�T = Ta � Tb < 0)is �rst 
omputed. The total penalty fa
tor ptot is the produ
t of all pi's and the penalized 
ostvalue is the yk = yk=ptot.4 RESULTSSome indi
ative results are given below. So, in �g. 2, the Pareto fronts 
omputed throughfour optimization runs are shown. This 3D plot in
ludes one Pareto front (surfa
e, formed by a
loud of points) from a three-obje
tive optimization and three Pareto fronts (3D 
urves) resultedfrom three two{obje
tive optimizations. For the latter, the obje
tives were (a) max.eÆ
ien
y{max.power, (b) max.eÆ
ien
y{min.
ost and (
) max.power{min.
ost.5 JOURNAL PUBLICATIONAuthors may submit their full paper for further review and possible publi
ation in the ElsevierJournal \Computer Methods in Applied Me
hani
s and Engineering" . This journal2



First A. Author, Se
ond B. Author, Third C. Authorpublishes papers 
on
erned with appli
ations of digital 
omputers to problems of applied me-
hani
s and engineering. Papers submitted to the Journal should be of advan
ed 
hara
ter,
ontaining substantial 
ontributions to these �elds and detailing methods as well as results. Pa-pers dealing with te
hniques of wide appli
ability, beyond the boundaries of the �eld in whi
hthey were established, are espe
ially emphasized.Authors who would like to submit their full paper to the aforementioned journal should:� read 
arefully the instru
tions for the preparation of the manus
ript whi
h are availableon the Journal webpape http://www.elsevier.
om/lo
ate/issn/00457825,� prepare a variant (a

ording to the Journal instru
tions) of their ERCOFTAC paper and� send it to design04�mail.ntua.gr (
onferen
e se
retariat) by email; PLEASE, DO NOTSEND YOUR MANUSCRIPT DIRECTLY TO THE JOURNAL (or, if you do so, pleasea
t independently, without relating your submission to the ERCOFTAC Conferen
e!)Submission of a full paper for possible publi
ation in Computer Methods in AppliedMe
hani
s and Engineering is possible under 
ondition that it, or any translation of it, hasnot been 
opyrighted or published or even submitted for publi
ation elsewhere. Upon a

eptan
eof an arti
le for the Journal, the author(s) will be asked to transfer 
opyright of the arti
le tothe Publisher. It is evident that papers submitted to the Journal will be re{reviewed by twoindependent reviewers, a

ording to the Journal standards. However, the whole pro
ess will be
arried out through the ERCOFTAC Design Optimisation: Methods & Appli
ationsConferen
e S
ienti�
 Committee and the time required for the review pro
ess will be keptminimum.6 CONCLUSIONS...it is evident that a very high eÆ
ien
y is a
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