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Abstract: Energy and exergy analyses results of steam turbine and steam condenser, which operate in commercial combined cycle power 
plant are presented in this paper. Energy analysis shows that steam turbine has high energy (isentropic) loss equal to 71.71 MW, and 
very low energy (isentropic) efficiency of 58.79% only. Simultaneously, steam condenser is an almost perfect component from the energy 
viewpoint. At the base ambient state, steam turbine has high exergy destruction of 61.80 MW and low exergy efficiency of 62.34%, so both 
used analyses show that steam turbine operation can and should be notably improved. Steam condenser has an exergy destruction of 17.12 
MW and exergy efficiency of 55.17% at the base ambient state, what are acceptable results. Observed steam condenser is much more 
sensitive to the ambient temperature change than steam turbine. Increase in the ambient temperature from 5 °C to 35 °C decreases steam 
condenser exergy efficiency for 35.90%, while the same increase in the ambient temperature decreases steam turbine exergy efficiency for 
2.39% only. 
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1. Introduction

Due to the high efficiency, combined cycle power plants are
standard and often used power systems in the entire energy sector [1, 
2]. These plants offer many benefits, however, its shortcomings must 
always be considered and cannot be neglected [3]. 
    Combined cycle power plants are composed of two parts – the first 
part is related to the gas turbine (or more of them) and the second part 
is related to the steam turbine (or more of them) [4]. Combustion 
gases from the gas turbine are not released to the atmosphere, they 
are used in HRSG (Heat Recovery Steam Generator) which produces 
steam for the steam turbine. Therefore, HRSG represents a 
connection between gas turbine and steam turbine parts of the 
combined cycle power plant [5]. As the heat from gas turbine exhaust 
is effectively used in HRSG (heat utilization for the steam 
production), efficiency of combined cycle power plant is notably 
higher in comparison to the individual gas turbine or steam turbine 
power plant [6, 7]. 
    Steam turbines in combined cycle power plants can be composed 
of only one or several cylinders, they can be arranged in various 
configurations, but they always drive an electric generator for the 
electricity production [8, 9]. Steam after steam turbines in combined 
cycle power plants have low pressure and temperature and must be 
delivered to steam condenser for condensation [10, 11]. 
    In this paper are performed energy and exergy analyses of the 
steam turbine and its corresponding steam condenser from the 
commercial combined cycle power plant. It is presented did both 
components show the expected performance. A statement from the 
available literature that energy analysis should be avoided for any 
heat exchanger is confirmed in the observed steam condenser. It is 
investigated and presented which component is more influenced by 
the ambient temperature change (from the exergy viewpoint). 

2. Description and operating characteristics of the
analyzed steam turbine and steam condenser

    Simplified scheme of the analyzed steam turbine and steam 
condenser is presented in Fig. 1. Observed steam turbine and steam 
condenser are constituent components of the combined cycle power 
plant [12]. However, in this paper both steam turbine and steam 
condenser will be observed as independent components. 
    Steam turbine analyzed in this paper gets steam of the highest 
possible pressure and temperature inside combined cycle power plant 
from HRSG, operating point 1, Fig. 1. Steam turbine did not possess 
any steam extraction, so the entire steam mass flow rate delivered to 
the turbine inlet expands through the turbine until the outlet, 
operating point 2, Fig. 1. Mechanical power produced in the steam 
turbine stages is used for the electric generator drive and electricity 
production. 
    From the turbine outlet, entire steam mass flow rate is delivered to 
the steam condenser, Fig. 1. It should be highlighted that at the 

turbine outlet steam is still superheated (operating point 2, Fig. 1), so 
the observed steam condenser has two functions: first function is 
steam cooling and after cooling when the steam is in the two-phase 
zone (wet steam) the second condenser function is steam condensing. 
Analyzed steam condenser is counter flow heat exchanger in which 
steam from the steam turbine transfer heat to the cooling water 
through the pipe wall (two convections and conduction through the 
pipe wall). After heat transfer, obtained condensate (operating point 
3, Fig. 1) is delivered to the condensate pump. Steam condenser 
cooling is performed by using cooling water – colder cooling water 
is delivered to the condenser (operating point 4, Fig. 1) and warmer 
cooling water, after the heat transfer (operating point 5, Fig. 1) exits 
steam condenser. Analyzed steam condenser is similar to marine 
steam condensers which, in some operating regimes (at low plant 
loads), along with condensation must ensure steam cooling [13]. 

Fig. 1. General scheme of the analyzed steam turbine and steam 
condenser along with marked operating points required for the 

energy (isentropic) and exergy analyses 

    Exergy analysis of both steam turbine and steam condenser is 
performed by using data from the plant exploitation [12]. In the 
exergy analysis of any plant or a component, only data from the real 
exploitation conditions are required, there is no need for any 
comparison with ideal processes. 
    Energy analysis did not consider parameters of the ambient and 
therefore, it cannot be performed in a same manner as exergy analysis 
for any system or a component. For a steam condenser, energy 
analysis is performed in a standard way (steam condenser is 
considered as counter flow heat exchanger with two fluid flow 
streams). Temperatures of both fluid flow streams at the left and right 
condenser side (at the steam condenser input and output) are 
presented in Fig. 2 (b). 
    Considering steam turbine, energy analysis is actually isentropic 
analysis which shows a comparison between real (polytropic) and 
ideal (isentropic) steam expansion processes [14]. Regardless of the 
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observed steam expansion process in the turbine, performed energy 
(isentropic) analysis did not consider the ambient parameters in any 
way. Real (polytropic) steam expansion process in turbine (process 
between operating points 1 and 2, Fig. 2 (a)) is defined by the increase 
in steam specific entropy. Mentioned increase in steam specific 
entropy during expansion represents losses which occur in the turbine 
stages. In comparison to real expansion process, ideal (isentropic) 
steam expansion process (process between operating points 1 and 2is, 
Fig. 2 (a)) did not consider any losses in the turbine, so steam specific 
entropy during ideal expansion remains always the same. For both 
ideal and real turbine expansion processes, inlet and outlet steam 
pressures are the same. Steam turbine is a mechanical power 
producer, so in the ideal (isentropic) expansion process, turbine will 
produce the highest possible mechanical power. The same steam 
turbine in the real (polytropic) expansion process will produce lower 
mechanical power in comparison to the ideal process (because real 
process involves all losses which occur during expansion) [15]. 
    Operating points of the steam turbine and steam condenser 
presented in both Fig. 2 parts are consistent with operating points 
from Fig. 1. 
 

 
 

Fig. 2. Turbine and condenser processes: (a) Ideal and real 
expansion in the turbine for the energy (isentropic) analysis, (b) 
Fluid temperatures during the heat exchange in the condenser 

 

3. Energy and exergy analyses equations  
 

    In the energy (isentropic) analysis of any system or component, the 
ambient parameters (ambient pressure and temperature) are not 
considered, what means that energy (isentropic) analysis is 
independent of the environment [16, 17]. In contrast to energy 
(isentropic) analysis, exergy analysis considers the ambient 
parameters, therefore, in exergy analysis are considered different 
kinds of losses in comparison to energy (isentropic) analysis [18, 19]. 
It should be highlighted that in real exploitation conditions the 
change in ambient pressure is small and it did not have a notable 
influence on any system or component exergy parameters, however, 
the ambient temperature change can be significant and it notably 
influences exergy parameters of any observed system or component 
[20]. Energy (isentropic) and exergy analyses equations of the 
observed steam turbine and steam condenser are defined according 
to recommendations from the literature [21, 22] as well as by using 
operating points numeration presented in Fig. 1 and Fig. 2. 
 

3.1. Energy analysis equations of the steam turbine and steam 
condenser 
 

Turbine:  
 

- Real (polytropic) mechanical power: 
 

 Pre,Turbine = ṁ1∙(h1-h2) , (1) 
 

    where P is mechanical power, re is an index of real (polytropic) 
steam expansion process, ṁ is fluid (steam) mass flow rate and h is 
fluid specific enthalpy.  
 

- Ideal (isentropic) mechanical power: 
 

 Pid,Turbine = ṁ1∙(h1-h2is) , (2) 
 

    where id is an index of ideal (isentropic) expansion process.  
 

- Energy (isentropic) loss: 
 

EnLoss,Turbine = Pid,Turbine − Pre,Turbine , (3) 
 

    where 𝐸𝑛 is marking for the energy analysis. 
 

- Energy (isentropic) efficiency: 
 

𝜂୉୬,୘୳୰ୠ୧୬ୣ =
Pre,Turbine

 Pid,Turbine
 , (4) 

 

    where 𝜂 is efficiency. Markings presented in the above four 
equations remain the same also in all other equations below. 
 

Condenser:  
 

- Total energy input: 
 

EnInput,Condenser = ṁ2∙h2 − ṁ3∙h3 . (5) 
 

- Total energy output: 
 

EnOutput,Condenser = ṁ5∙h5 − ṁ4∙h4 . (6) 
 

- Energy loss: 
 

EnLoss,Condenser =EnInput,Condenser − EnOutput,Condenser . (7) 
 

- Energy efficiency: 
 

𝜂୉୬,େ୭୬ୢୣ୬ୱୣ୰ =
EnOutput,Condenser

EnInput,Condenser
 . (8) 

 

3.2. Exergy analysis equations of the steam turbine and steam 
condenser 
 

Turbine:  
 

- Total exergy input: 
 

ExInput,Turbine = ṁ1∙ε1 , (9) 
 

    where 𝐸𝑥 is marking for the exergy analysis and ε is fluid specific 
exergy.  
 

- Total exergy output: 
 

ExOutput,Turbine = ṁ2∙ε2 + Pre,Turbine . (10) 

 

- Exergy destruction: 
 

ExDestruction,Turbine = ExInput,Turbine − ExOutput,Turbine . (11) 
 

- Exergy efficiency: 
 

𝜂୉୶,୘୳୰ୠ୧୬ୣ =
Pre,Turbine

ṁ1∙ε1ିṁ2∙ε2
 . (12) 

 

Condenser:  
 

- Total exergy input: 
 

ExInput,Condenser = ṁ2∙ε2 − ṁ3∙ε3 . (13) 
 

- Total exergy output: 
 

ExOutput,Condenser = ṁ5∙ε5 − ṁ4∙ε4 . (14) 
 

- Exergy destruction: 
 

ExDestruction,Condenser =ExInput,Condenser − ExOutput,Condenser . (15) 
 

- Exergy efficiency: 
 

𝜂୉୶,େ୭୬ୢୣ୬ୱୣ୰ =
ExOutput,Condenser

ExInput,Condenser
 . (16) 

 

4. Steam and condensate operating parameters for the 
energy (isentropic) and exergy analyses 
 

    Operating parameters of steam and condensate (water) in real 
exploitation process are found in [12] and presented in Table 1. 
Operating parameters which are not known from the literature in each 
operating point from Fig. 1 are calculated by using NIST-REFPROP 
9.0 software [23]. It should be highlighted that at the end of ideal 
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(isentropic) steam expansion process in the turbine (operating point 
2is, Fig. 2 (a)), steam specific enthalpy is equal to 2240 kJ/kg – this 
specific enthalpy is required for the turbine ideal mechanical power 
calculation. 
    The exergy analysis baseline for any system or component is the 
definition of the base ambient state [24]. In the exergy analysis 
performed in this paper, the base ambient state is defined by the 
ambient temperature of 25 °C and the ambient pressure of 1 bar. 
 

Table 1. Steam operating parameters from turbine and condenser 
exploitation (real process) 

O. P.* 
Temp.
(°C) 

Press. 
(bar) 

Mass 
flow rate 

(kg/s) 

Specific 
enthalpy 
(kJ/kg) 

Specific 
entropy 

(kJ/kg∙K)

Quality 
(-)** 

Specific 
exergy 

(kJ/kg)***
1 575.4 106.4 131.9 3559.20 6.8000 SH 1536.40 
2 150.7 0.2 131.9 2783.70 8.3712 SH 292.37 
3 45.8 0.1 131.9 191.78 0.6491 SC 2.81 
4 25.0 3.0 2044.0 105.10 0.3672 SC 0.20 
5 65.0 3.0 2044.0 272.34 0.8935 SC 10.51 

* O. P. = Operating point (in accordance to Fig. 1) 
** SH = Superheated steam; SC = Subcooled (condensate) 
*** At the base ambient state 
 

5. Results and discussion 
 

    Energy (isentropic) analysis results of the steam turbine are 
presented in Fig. 3. 
    Ideal (isentropic) steam expansion process in the turbine did not 
consider any losses, so the ideal mechanical power which can 
theoretically be developed in the turbine is always higher in 
comparison to the real mechanical power. Ideal mechanical power 
cannot be developed by the turbine in real exploitation conditions, 
but it can be a guideline for any turbine improvements and 
modifications. Real mechanical power is calculated from the real 
(polytropic) steam expansion process in the turbine which considers 
all losses during expansion. Observed steam turbine has high energy 
(isentropic) loss equal to 71.71 MW, and very low energy (isentropic) 
efficiency of 58.79% only. Considering the fact that observed turbine 
develop more than 100 MW of mechanical power in real exploitation 
conditions, obtained energy (isentropic) efficiency is too low for such 
turbine (it is in the range of low power auxiliary steam turbines [25]). 
Therefore, steam turbine energy (isentropic) analysis shows that its 
operation is far from optimal and that it can be notably improved. 
    Energy analysis results of the steam condenser are not presented. 
For heat exchangers in general, available literature suggests to avoid 
energy analysis because it is highly dependable on the accuracy and 
precision of measuring equipment which is used for obtaining 
operating parameters [26]. Moreover, any properly operating heat 
exchanger will always have extremely high energy efficiency (just 
slightly lower than 100%) and very low energy loss (which can 
almost be neglected). The same is obtained in the energy analysis of 
the observed steam condenser. For heat exchangers, only the exergy 
analysis can be recommended. 
 

 
 

Fig. 3. Results of the steam turbine energy (isentropic) analysis 
 

    Exergy analysis results of the steam turbine and steam condenser 
at the base ambient state are presented in Fig. 4. 
    Comparison of steam turbine and steam condenser total exergy 
inputs and outputs show that steam condenser has notably lower both 
total exergy inputs and outputs. Steam turbine has high exergy 
destruction of 61.80 MW and low exergy efficiency of 62.34%. For 
a steam turbine which develops real (polytropic) mechanical power 

higher than 100 MW, Fig. 3, also exergy analysis shows very high 
exergy destruction and too low exergy efficiency. Both energy and 
exergy analyses of the observed steam turbine show that its operation 
can and should be notably improved.  
    Steam condenser has exergy destruction of 17.12 MW and exergy 
efficiency of 55.17%, what is in the range of similar steam 
condensers from the literature [27]. 
 

 
 

Fig. 4. Results of the steam turbine and steam condenser exergy 
analysis at the base ambient state 

 

    Observed steam turbine and steam condenser are also analyzed 
during the ambient temperature change. Both steam turbine and 
steam condenser are observed in the ambient temperature range from 
5 °C up to 35 °C in steps of 10 °C, Fig. 5. Regardless of the ambient 
temperature, ambient pressure remains always the same and identical 
as at the base ambient state. In real exploitation, ambient pressure 
change is small and its influence on the observed steam turbine or 
steam condenser exergy parameters can be neglected. 
    For both steam turbine and steam condenser, increase in the 
ambient temperature simultaneously increases exergy destruction 
and decreases exergy efficiency, Fig. 5. 
    It is clear that steam condenser is much more sensitive to the 
ambient temperature change than steam turbine. At the ambient 
temperature of 5 °C steam condenser exergy efficiency is equal to 
72.72% and it decreases to 36.82% at the ambient temperature of 35 
°C (decrease in exergy efficiency of 35.90%), while in the same 
temperature range steam turbine exergy efficiency decreases for 
2.39% only (from 63.95% up to 61.56%). 
 

 
 

Fig. 5. Results of the steam turbine and steam condenser exergy 
analysis during the ambient temperature change 

 

    In further research related to the steam turbine and steam 
condenser analyzed in this paper will be applied various artificial 
intelligence procedures with the main aim to optimize performance 
of both components. As such procedures gives many beneficial 
results in improving various systems and components from the 
energy sector [28, 29], it can be expected that performance of the 
analyzed steam turbine and steam condenser will be notably 
improved. 
 

6. Conclusions 
 

    In this paper are presented energy and exergy analyses results of 
steam turbine and steam condenser, which operate in commercial 
combined cycle power plant. For both steam turbine and steam 
condenser, exergy analysis is performed at the base ambient state and 
during the ambient temperature variation. The most important 
conclusions of the performed research are: 
- Energy analysis shows that steam turbine has high energy 
(isentropic) loss equal to 71.71 MW, and very low energy (isentropic) 
efficiency of 58.79% only, which is in the range of low power 
auxiliary steam turbines. 
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- From the energy viewpoint, steam condenser is an almost perfect 
component. For the observed steam condenser, as well as for any 
other heat exchanger, only the exergy analysis can be recommended. 
- At the base ambient state, steam turbine has high exergy destruction 
of 61.80 MW and low exergy efficiency of 62.34%. Therefore, both 
energy and exergy analyses show that steam turbine operation can 
and should be notably improved. 
- Steam condenser has an exergy destruction of 17.12 MW and 
exergy efficiency of 55.17% at the base ambient state, what is in the 
range of similar steam condensers. 
- For both steam turbine and steam condenser, increase in the ambient 
temperature simultaneously increases exergy destruction and 
decreases exergy efficiency. 
- Steam condenser is much more sensitive to the ambient temperature 
change than steam turbine. Increase in the ambient temperature from 
5 °C to 35 °C decreases steam condenser exergy efficiency for 
35.90%, while the same increase in the ambient temperature 
decreases steam turbine exergy efficiency for 2.39% only. 
 

7. Acknowledgment 
 

    This work was supported by the Croatian Science Foundation 
under the project number HRZZ-IP-2022-10-2821; University of 
Rijeka scientific grants uniri-iz-25-6, uniri-iz-25-220 and uniri-iz-25-
10 (Funded by the European Union – NextGenerationEU); SPIN 
projects IP.1.1.03.0120, IP.1.1.03.0028 and IP.1.1.03.0039; 
University North project UNIN-TEH-25-1-8; the EU 
NextGeneration under the Juraj Dobrila University of Pula 
institutional research project number IIP_010144 and IIP_010136; 
and the EC Digital Europe Programme EDIH Adria 101083838. 
 

8. References 
 

[1] Subramanian, N., & Madejski, P. (2023). Analysis of CO2 
capture process from flue-gases in combined cycle gas turbine power 
plant using post-combustion capture technology. Energy, 282, 
128311. (doi:10.1016/j.energy.2023.128311) 
[2] Anđelić, N., Lorencin, I., Mrzljak, V., & Car, Z. (2024). On the 
application of symbolic regression in the energy sector: Estimation 
of combined cycle power plant electrical power output using genetic 
programming algorithm. Engineering applications of artificial 
intelligence, 133, 108213. (doi:10.1016/j.engappai.2024.108213) 
[3] Kostyuk, A., & Frolov, V. (1988). Steam and gas turbines. Mir 
Publishers. 
[4] Gülen, S. (2019). Gas turbine combined cycle power plants. CRC 
Press.  
[5] Lorencin, I., Anđelić, N., Mrzljak, V., & Car, Z. (2019). Genetic 
algorithm approach to design of multi-layer perceptron for combined 
cycle power plant electrical power output estimation. Energies, 
12(22), 4352. (doi:10.3390/en12224352) 
[6] Kotowicz, J., & Brzęczek, M. (2018). Analysis of increasing 
efficiency of modern combined cycle power plant: A case study. 
Energy, 153, 90-99. (doi:10.1016/j.energy.2018.04.030) 
[7] Ibrahim, T. K., Mohammed, M. K., Awad, O. I., Abdalla, A. N., 
Basrawi, F., Mohammed, M. N., ... & Mamat, R. (2018). A 
comprehensive review on the exergy analysis of combined cycle 
power plants. Renewable and Sustainable Energy Reviews, 90, 835-
850. (doi:10.1016/j.rser.2018.03.072) 
[8] Mrzljak, V., Prpić-Oršić, J., Poljak, I., & Glavan, I. (2022). 
Energy evaluation of a steam turbine from solar-based combined 
cycle power plant. In VII International Scientific Conference: High 
Technologies. Business. Society (pp. 9-12). 
[9] Mrzljak, V., Baressi Šegota, S., Prpić-Oršić, J., & Anđelić, N. 
(2023). Energy evaluation of a three-cylinder steam turbine which 
operates in combined cycle power plant. In VIII International 
Scientific Conference" Industry 4.0" 2023-Winter Session (pp. 178-
181). 
[10] Cihan, A., Hacıhafızoglu, O., & Kahveci, K. (2006). Energy–
exergy analysis and modernization suggestions for a combined‐cycle 
power plant. International journal of energy research, 30(2), 115-126. 
(doi:10.1002/er.1133) 
[11] Mrzljak, V., Prpić-Oršić, J., Lorencin, I., & Anđelić, N. (2020). 
Thermodynamic analysis of three-cylinder steam turbine from 

combined cycle power plant. Machines. Technologies. Materials., 
14(2), 61-64. 
[12] Cavalcanti, E. J., Ribeiro, T. J., & Carvalho, M. (2021). 
Exergoenvironmental analysis of a combined cycle power plant 
fueled by natural gas from an offshore platform. Sustainable Energy 
Technologies and Assessments, 46, 101245.  
(doi:10.1016/j.seta.2021.101245) 
[13] Škopac, L., Medica-Viola, V., & Mrzljak, V. (2020). Selection 
Maps of Explicit Colebrook Approximations according to 
Calculation Time and Precision. Heat Transfer Engineering, 41, 1-
15. (doi:10.1080/01457632.2020.1744248) 
[14] Poljak, I., & Mrzljak, V. (2023). Thermodynamic Analysis and 
Comparison of Two Marine Steam Propulsion Turbines. NAŠE 
MORE: znanstveni časopis za more i pomorstvo, 70(2), 0-0. 
(doi:10.17818/NM/2023/2.2) 
[15] Elčić, Z. (1995). Steam turbines. ABB, Karlovac, National and 
University Library Zagreb. 
[16] Mrzljak, V., Poljak, I., Jelić, M., & Prpić-Oršić, J. (2023). 
Thermodynamic Analysis and Improvement Potential of Helium 
Closed Cycle Gas Turbine Power Plant at Four Loads. Energies, 
16(15), 5589. (doi:10.3390/en16155589) 
[17] Kanoğlu, M., Çengel, Y. A., & Dinçer, İ. (2012). Efficiency 
evaluation of energy systems. Springer Science & Business Media. 
[18] Mrzljak, V., Jelić, M., Poljak, I., & Medica-Viola, V. (2023). 
Exergy analysis of supercritical CO2 system for marine diesel engine 
waste heat recovery application. Pomorski zbornik, 63, 39-62. 
[19] Dincer, I., & Rosen, M. A. (2012). Exergy: energy, environment 
and sustainable development. Newnes. 
[20] Kopac, M., & Hilalci, A. (2007). Effect of ambient temperature 
on the efficiency of the regenerative and reheat Çatalağzı power plant 
in Turkey. Applied Thermal Engineering, 27(8-9), 1377-1385. 
(doi:10.1016/j.applthermaleng.2006.10.029) 
[21] Erdem, H. H., Akkaya, A. V., Cetin, B., Dagdas, A., Sevilgen, 
S. H., Sahin, B., ... & Atas, S. (2009). Comparative energetic and 
exergetic performance analyses for coal-fired thermal power plants 
in Turkey. International Journal of Thermal Sciences, 48(11), 2179-
2186. (doi:10.1016/j.ijthermalsci.2009.03.007) 
[22] Mrzljak, V., Jelić, M., Poljak, I., & Prpić-Oršić, J. (2023). 
Analysis and comparison of main steam turbines from four different 
thermal power plants. Pomorstvo, 37(1), 58-74.  
(doi:10.31217/p.37.1.6) 
[23] Lemmon, E. W., Huber, M. L., & McLinden, M. O. (2010). 
NIST Standard Reference Database 23, Reference Fluid 
Thermodynamic and Transport Properties (REFPROP), version 9.0, 
National Institute of Standards and Technology. R1234yf. fld file 
dated December, 22, 2010. 
[24] Mrzljak, V., Poljak, I., Prpić-Oršić, J., & Jelić, M. (2020). 
Exergy analysis of marine waste heat recovery CO2 closed-cycle gas 
turbine system. Pomorstvo, 34(2), 309-322. (doi:10.31217/p.34.2.12) 
[25] Mrzljak, V., Poljak, I., & Mrakovčić, T. (2017). Energy and 
exergy analysis of the turbo-generators and steam turbine for the 
main feed water pump drive on LNG carrier. Energy conversion and 
management, 140, 307-323. (doi:10.1016/j.enconman.2017.03.007) 
[26] Mrzljak, V., Lorencin, I., Anđelić, N., & Car, Z. (2021). 
Thermodynamic Analysis of a Condensate Heating System from a 
Marine Steam Propulsion Plant with Steam Reheating. Journal of 
Marine Science and Application, 20, 117-127.  
(doi:10.1007/s11804-021-00191-5) 
[27] Hafdhi, F., Khir, T., Yahyia, A. B., & Brahim, A. B. (2015). 
Energetic and exergetic analysis of a steam turbine power plant in an 
existing phosphoric acid factory. Energy Conversion and 
Management, 106, 1230-1241.  
(doi:10.1016/j.enconman.2015.10.044) 
[28] Ebrahimgol, H., Aghaie, M., Zolfaghari, A., & Naserbegi, A. 
(2020). A novel approach in exergy optimization of a WWER1000 
nuclear power plant using whale optimization algorithm. Annals of 
Nuclear Energy, 145, 107540. (doi:10.1016/j.anucene.2020.107540) 
[29] Baressi Šegota, S., Lorencin, I., Anđelić, N., Mrzljak, V., & Car, 
Z. (2020). Improvement of marine steam turbine conventional exergy 
analysis by neural network application. Journal of Marine Science 
and Engineering, 8(11), 884. (doi:10.3390/jmse8110884) 

INTERNATIONAL SCIENTIFIC JOURNAL "MACHINES. TECHNOLOGIES. MATERIALS" WEB ISSN 1314-507X; PRINT ISSN 1313-0226

48 YEAR XX, ISSUE 2, P.P. 45-48 (2026)




