
Design Optimization International Conferene,Marh 31- April 2 2004, Athens, Greee,INSTRUCTIONS TO PREPARE A PAPER FOR THEERCOFTAC DESIGN OPTIMIZATION 2004INTERNATIONAL CONFERENCEFirst A. Author?, Seond B. Authory,Third C. Authory?National Tehnial University of Athens,Lab. of Thermal Turbomahines,P.O. Box 64069, Athens 157 10, GREECE,e-mail:design04�mail.ntua.gr,Key words: Design, Optimization, Evolutionary Algorithms, Adjoint FOrmulation, Aero-nautis, Turbomahinery, Hydrauli Mahines, Combustion, Gluid Mehanis, Heat Transfer,Power Generation.Abstrat. This doument provides instrutions for the preparation of the two{page abstrat,to be inluded in the Book of Abstrats of the ERCOFTAC DESIGN OPTIMIZATION 2004INTERNATIONAL CONFERENCE (Athens, Marh, 31{April, 2 2004). The abstrat an bewritten in Tex, Latex or MS{Word; if MS-Word is to be used, the authors are kindly requestedto use a similar template. Before submission, the abstrat should be translated to PortableDoument Format (PDF). Please do not exess the maximum size of two pages!1 INTRODUCTION - DESCRIPTION OF THE PROBLEMEletri power generation using both gas and steam turbines, operating in ombined yle, isnowadays in widespread use. The main reason is that ombined{yle gas turbine power plantshave short eretion time, low investment ost and higher eÆieny ompared to onventionalsteam power plants. This paper presents a design method for optimal ombined{yle powerplants with supplementary �ring, suh as the one shown in �g. 1. Supplementary �ring isemployed at the gas turbine exit (position 0) in order to inrease the temperature of exhaustgases entering the heat{reovery steam{generator, in the expense of additional fuel onsumption.As already mentioned, the goal is to design power plants with maximum eÆieny, 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 branh of the steam gen-erator,� feedwater temperature at the inlet to the high{pressure evaporator,� feedwater temperature at the exit from the �rst high{pressure eonomizer,1



First A. Author, Seond B. Author, Third C. Author� feedwater temperature at the inlet to the low{pressure evaporator, et.Twelve inequality onstraints were imposed to ensure feasible heat exhanger design.
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(g)Figure 1: Combined Cyle Gas TurbinePower Plant with Supplementary Firing.

0.46
0.48

0.5
0.52

0.54

Efficiency
25

30
35

40
45

50

G2 Power Output (MW)

45
50
55
60
65

Capital Cost (MEuro)

Figure 2: The omputed Pareto front.2 OPTIMIZATION AND ANALYSIS TOOLSThe optimization of the ombined{yle 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 aount by penalizing the ost value of all the objetives. Pratially, for anyinequality onstraint of the form Ta � Tb, the penalty fator pi = e�T=Tb (�T = Ta � Tb < 0)is �rst omputed. The total penalty fator ptot is the produt of all pi's and the penalized ostvalue is the yk = yk=ptot.3 RESULTSSome indiative results are given below. So, in �g. 2, the Pareto fronts omputed throughfour optimization runs are shown. This 3D plot inludes one Pareto front (surfae, formed by aloud of points) from a three-objetive optimization and three Pareto fronts (3D urves) resultedfrom three two{objetive optimizations. For the latter, the objetives were (a) max.eÆieny{max.power, (b) max.eÆieny{min.ost and () max.power{min.ost.REFERENCES[1℄ Giannakoglou, K.C., Design of Optimal Aerodynami Shapes using Stohasti OptimizationMethods and Computational Intelligene, Progress in Aerospae Sienes, 38, pp. 43-76,2002.[2℄ Karakasis, M., Giotis, A.P., Giannakoglou, K.C., EÆient Geneti Optimization UsingInexat Information and Sensitivity Analysis. Appliation in Shape Optimization Problems,ECCOMAS CFD Conferene 2001, Swansea, Wales, 2001.2


