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Thermo-economic Analysis of Power Cycles

A.R. Azimian
Department of Mechanical Engineering, Isfahan University of Technology

Abstract: Exergy analysis is based on combined first and second laws of thermodynamics and is a useful tool to analyze the
energy systems in a better and more realistic way than an energy analysis, based on the first law of thermodynamics. Combination
of exergy from thermodynamics with conventional concepts from engineering economy which is referred to as thermo-economy
(exergo-economy) is a valuable tool to analyze the energy systems in a better way. In this paper, efforts are made to
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apply the concept of thermo-economy to analyze two power cycles (a combined Gas and Steam cycle and a conventional steam
power plant). In this analysis, the results of an exergy calculation are combined with the economic aspects such as investment
costs, fuel costs, and also operation and maintenance costs. The goal of this study is to show how to implement the concept of
thermo-economy to these cycles and also how to estimate the price of the product (electric power generated). Assessment of the
components exergy destruction costs is a second objective in this study. Results obtained from this analysis clearly show the effect
of the cost breakdown and the component performance on the price of the final product. Comparison of the price of the product
in these cycles shows that the combined cycle is superior to the conventional steam power plant.

Keywords: Exergy analysis, Thermo-economy, Combined cycle, Steam power plant, Component efficiency
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AC LY/ Le/vy Y/VY ay/4 0/Y)
CcC \YV/AA Yoo/x) YY/LY VA/0 /a4
GT AV/NY 4y/v1 LYY 40/0 V/AY
HRSG YE/eV YA/ Y744 AO/A YV
H.P.Turbine ARYANS \RVAN +/A4 SSVA% \/AQ
L.P.Turbine \RVAAY VWAL ATAN SVAN Y/vE
Dearator \/Ve \/VY /Y AA/A o/t
Generator W/ r/va Y/VY q0/V o/YY
System W/ VYT oY/VE ov/4 N/A

S5 S 2 @2l l s baa 5o Y pu
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cc AEARVARTE R A L VA £/vayY Ay oAV 00/\ o/ Y4/0
GT \vaino vanA 0/¢74 o/VY AY/E L/A o/ AVA%
HRSG 00Y/0 00Y/V 0/¢VY VYA AO/» Vo o/ Y/0
H.P.Turbine Y48y Y14/8 VYWY VAL YY/8 4/ /e )
L.P.Turbine ANAVAR! YVY/0 /00y V/Yo Y4/» Ve o/ /e
Dearator 0V/¢ 0)/4Y AYA AEE A A o/ /e
Generator YoaY/g« | Yoay/ey 1/4y4 V/Y 0 14/A £/0 o/ Y/¢

Baorn S sl 65 ST OLkil; 5 (65,51 plagh = ¥ J g

Unit Prod. Ex. (MW) Fuel Ex. (MW) | Dest. Ex. (MW) eps (%) | Edrel (%)
H.P. Turbine \EEVAR? Y AAY AR qy/¢ V/4
LP. Turbine V2 Y/AQ AARVAYA 4/va SATAY Y/¥
L.P. Turbine YYo/vy VE/48 Yo/YY AQ/Y Y/t
Generator ARRYAR YYA/A0 a/As qv/» Y/Y
Boiler Y44/vY \a\vAR! yv/ee oY/t AV/A
Preht1+cond. YA/+ 4 oY/YA ARZAR ven VIV
Dearator ge/0n LY/A Y/Y qy/0 A%
Pump2 U VIV \/04 Va/t 4
Preheater2 AVAY VYN A7AR AY/A /0
Preheater3 \A/08 Y+ /AN Y/YY X% '/0
Preheaterd VW/o e V) AV/Y s
System ¥14/\0 VX1 £88/0) £V/A Veo/s
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Unit Cp $m)| Cp BM) |cp$/GIH|Cp GB/GH| Cp $h)| y(%)
H.P. Turbine YOEVYY | tve/ \/YY V/+o VYT V/+q
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Boiler
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Pump2
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