[ Downloaded from jeed.dezful.iau.ir on 2025-12-02 ]

[ DOR: 20.1001.1.20089813.1398.6.1.5.5 ]

W e ) oyl 090 (JEED) (5,51 s gaassi-sale 4 0

L ygui 5 o 9! 31 oolisiwl b jliy (sl ol gy yo (Sl y o (55l din 9 (65551 Judxd

T ol beign y 0 ol Mool 8 cpitidl g T wlae « Foslac all st ) y3 adl dewo

Sl o359 ol of3T Sty  J5330 4y «SKolS it 05,5 ek pulid IS syl
Sl e Jgd50 e oodll ol3T olKzils ( Jgd30 aly « SilSlo  cmwiigen 09,5 Lol
Ol Gleal Glsal ol ez gl oKl ( SlSls ciigue 09,5 ¢, Lol
Ol e 5855 soadbal ST olSils (J530 wly s sords (uiiigen 05,5 ol

WA ke by WA ke il o

onS

55 &8ls 005 o gy sl 28,5 8 s 50 S g0 ST (Sl (Seslizoga s JSm b 45 Gy as 5 o958 S (55587 Ul caalllas o
Sariziget IS s Sy oot sl ol ot o (55,551 5l <ol 425,515 30 s )13 95 el ol s a5 ol
b o)l ol et b g il oy 438, J15 )0 (625 sl (sl e lsie 4 e o)y ¢ SV (65,551 003l g 5 an T 0,8 A sl 0l (o
Sl e 3,0 3529 o895 10 52 Al dasgy slo el 1 (Fp 50 ere (sl 03k o i el aS) 1 T L el o (65,58 003k (50 VL o (xe
) o0 A 5 s ke G Sl & o S 25 Ao e 3 s, S 5 o s 5 Los o Sl (55
o 9,18, 51 (28,5 oSN L S g Jiles (s3ler e 50 Sz L Taiaign slo 05801 51 (S T e (sl 5955 )18, S 4y (55l Ay o o5
@S L G 395 (o0 plonil Jln o8558 (65,551 033k @b (5l ange Il addllae (nl 55 005 (oo ploil ) (55l aiege wl B i 28L (6l s sl 55055
5SS el Sl yite ;3 calio i g0 50 oS 4B (o0 (LIS (e (] S 098 (o0 dellie TS g 5 B (il At sl 05T
APV Jslee Gal33l cnl wilay o, VoIV 4 aos YoV Sl (o) 2 990 ()12 o895 (65,551 035k Ol (oo s 5L y93) o )oN (6 5
Quoys [ VP DS ez o050l (650550 4y S g duo o S VA S 0208l (655 G 4 G 45 39 Glgs S (gl vy
Loy dalgS i

assareh@iaud.ac.ir :SLso 1o suge
Sl gy ¢ 0SSl IS s 55035 w08 ¢ (65,551 003l 1 guls Clals

Exergy analysis and optimization of Rankine cycle in steam
power plants using Bees Algorithm

Abstract
In this study, the exergy analysis of a steam power plant generating electricity with Rankine thermodynamic cycle is
studied. Exergy efficiency is a suitable criterion for the analysis of a thermodynamic cycle. To optimize the processes
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and obtaining higher exergy efficiency, some parameters were considered as decision variables, and by changing these
parameters, it was tried to improve the exergy efficiencyOutput temperature and pressure of the boiler, and the output
pressures of the four stages of turbine extraction, were selected as six decision variables. In other words, the exergy
efficiency function was considered as the objective function, and the six aforementioned variables were considered as
decision variables. Optimization algorithm using the behavior of bees, which is one of the relatively new intelligent
algorithms for optimization problems, performs the optimization by inspiring from the behavior and action of bees to find
food. In this study, firstly, the optimization of exergy efficiency function was done for the steam power plant, and then
the results were compared with the results obtained using the genetic and particle swarm optimization algorithms. Results
showed that by appropriate changes in decision variables and using bees algorithm, exergy efficiency of the thermal
power plant increased from 30.1% to 30.6675%. This increase was equivalent to 0.6675% for the cycle, and compared to
the use of genetic and swarm particle optimization algorithms it was 0.0038% and 0.0036% higher, respectively.

Keywords: Exergy efficiency; Bees algorithm; Rankine cycle; thermal power plant
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