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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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��� ������	
��
��� ������� ���
����� �j'��l�

L� M/
KB�4�� ���� N��8 N-�34� ��� ��� � N-�34� 5� ��� 

Unit Prod. Ex. (MW) Fuel Ex. (MW) Dest. Ex. (MW) eps (%) Edrel (%) 

AC s�/�l q�/�� ql/l u/u� l�/k

CC ��/�l�  ��/�kk  ��/�� k/q� uu/n�

GT �l/�q ln/u� ��/� k/uk ul/q

HRSG sq/l� sn/l� uu/� �/�k q/n�

H.P.Turbine u�/�s ul/�� uu/s q/u� �u/�

L.P.Turbine �q/�s n�/�� �q/� u/�u l�/l

Dearator qs/� ql/� sl/s �/u� s�/s

Generator sn/n� qu/n� q�/l q/uk l�/k

System sn/n� �s/���  l�/kl u/k� N/A 

L� MO
0%9<� KB�4�� ���� N��8 N��
��� @9���� �� 

Unit .
fC ($/h)

.
pC ($/h) fc ($/GJ) pc ($/GJ) .

DC ($/h) r (%) f (%) y (%)

AC sk/q�k l/q�k nl�/� u�/� �/�n k/n s/s �/l

CC ��/luls n/l�uu lul/� nn/n q/nk� �/kk s/s k/lu

GT nk/�qun n/�qun �nu/k q�/k �/�� �/� s/s q/�

HRSG k/kkl q/kkl �q�/k ��/n s/�k k/�n s/s k/�

H.P.Turbine �l/lnu �/lnu lqq/n ��/n �/l� s/u s/s u/s

L.P.Turbine ��/�q� k/lql ksl/n lk/q s/lu �/�� s/s s/�

Dearator n�/k� u�/k� ��n/� ��/� n/s n/s s/s s/s

Generator �s/�ku� ��/�ku� u�u/n lk/q �/nu k/� s/s �/l

L� MP
KQ��$� ���� N��8 N-�34� ��� ��� � N-�34� 5� ��� 

Unit Prod. Ex. (MW) Fuel Ex. (MW) Dest. Ex. (MW) eps (%) Edrel (%)

H.P. Turbine ��/�ss n�/�s� lu/� �/ul u/�

I.P. Turbine �u/�sl n�/��l qu/u �/u� l/l

L.P. Turbine ql/�lk u�/��s ll/�k l/�u �/�

Generator �k/��u uk/�l� �s/u s/uq l/l

Boiler ql/�uu �n/qn� ��/�n� �/kl u/��

Preht1+cond. su/�� l�/kl �u/�� n/�� q/q

Dearator ks/�s �s/�� �s/� k/ul q/s

Pump2 ��/n qs/q ku/� �/qu �/s

Preheater2 us/�s s�/�� ��/l �/�� k/s
Preheater3 k�/�� ��/ls lq/l �/�u k/s
Preheater4 nk/�� �n/�� q�/� l/�q �/s
System �k/��u �n/qn� s�/��� �/�� s/�ss 
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L� MT
0%9<� KQ��$� ���� N��8 N��
��� @9���� �� 

Unit 
.
fC ($/h)

.
pC ($/h) fc ($/GJ) pc ($/GJ)

.
DC ($/h) y (%) 

H.P. Turbine lq/lk�n  nn/�qk  ll/� sk/q ��/�l�  su/�

I.P. Turbine uu/�l�n� nn/��ns  ns/� �u/�� u�/nk�  l�/�

L.P. Turbine ��/�k�qs nl/kn�  �l/� ��/�� �k/unq  uu/�

Generator u�/lks�  �q/uuu�  ��/� ��/l lu/��q  l�/�

Boiler k�/�nl�� ��/�s��n  sn/�� ��/lk l�/l�qs�  nl/�q

Preheater1+cond. sn/kq�q  ��/kq��  �u/�s �l/�� ul/qluu  ��/�

Dearator lq/�kn�  u�/�kku  lu/k� ql/k� ln/nq�  ��/s

Pump2 k�/lnn  ��/s s�/s �l/�l nu/�� l�/s

Preheater2 �l/�us  s�/�us  �n/s� ks/�l ls/�q l�/s

Preheater3 �n/��q  �q/���  kl/n ��/q k�/kn �s/s

Preheater4 l�/���  �k/���  kl/n �q/q s�/�� ll/s
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