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Abstract

This work aims to investigate the performance of the boiler
of a power plant in Tello Makassar. The boiler has generated
an electricity power of 50 MW in order to fulfil the electricity
needed by people in Makassar city. Performance
investigation of the steam generator is very important due to
the operation of the boiler is a long time since 1971. The
methodology in this study uses energy and exergy analysis
as well as the entropy generation approach. The
methodology will be applied in all the boiler components,
namely Combustion Chamber, evaporator, superheater IA,
superheater IB, superheater II, air heater I, economizer, and
air heater II. The result shows a significant decrease in the
efficiency of energy and exergy for superheater II of 28.98%
and 21.28% respectively. The performance of superheater I
and air heater II shows energy efficiency above 90%, while
the exergy efficiency is lower than 50% for both
components. The economizer has been in the middle
performance by placed the efficiency of energy and exergy in
64.48% and 48.35% respectively. In general, boiler
components are working very well by the reach an energy
efficiency of 90% on average. However, by applications, the
exergy analysis of the performances of the components does
not reach 50%. The result of the study also shows that the
energy and exergy efficiency of the boiler are 41.96% and
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29.36% respectively. Meanwhile, the heat inducted to the
steam turbine is 35.98 MW and 15.12 MW by energy and
exergy analysis when the plant has been working on 10.3
MW of a load.
Copyright © 2020 Praise Worthy Prize - All rights
reserved.

Keywords

Energy; Exergy; Entropy; Steam Boiler; Power Plant

Full Text:
PDF 

References

A. Triboesono, Electricity Statistics (Direktorat Jenderal
Ketenagalistrikan Kementeri. ESDM Republik Indonesia. vol.
1 n. 30, Jakarta, November 2017, 35.p)

M. B. Fadillah and D. Y. Sukma, Analysis of the Forecast of
Electric Energy Demand for 2015-2024 for the PLN Region of
Pekanbaru City Using the Combined Method, Jom FTEKNIK.
vol. 2 no. 2, October 2015, pp. 1–10.

M. J. Moran and Howard H. Shapiro, Fundamentals of
Engineering Thermodynamics (5th Edition, John Wiley and
Sons, USA, 2006)

S. Himran, Marthen Paloboran, and W. H. Piarah,
Investigation and Evaluation Steam Generator Performance
of the Steam Power Plant, Tello Makassar with Energy and
Exergy Analysis, ICCHT2010–5th Int. Conf. Cool. Heat.
Technol. Bandung, Indonesia, December 2010, pp. 1–11.

I. Cengel, Yunus A. Dincer, Energy, Entropy and Exergy
Concepts and Their Roles in Thermal Engineering (John Wiley
and Sons, USA, 2001)
https://doi.org/10.3390/e3030116

Paloboran, M., Sutantra, I., Sudarmanta, B., Performances
and Emissions Characteristics of Three Main Types
Composition of Gasoline-Ethanol Blended in Spark Ignition
Engines, (2016) International Review of Mechanical
Engineering (IREME), 10 (7), pp. 552-559.
https://doi.org/10.15866/ireme.v10i7.9968

I. Dincer, Energy and Exergy Efficiencies, University of
Ontario Institute of Technology (Canada: Elsevier Inc, 2018,
265–339).

A. Behbahaninia, S. Ramezani, M. Lotfi, A Loss Method for
Exergy Auditing of Steam Boilers, Energy, vol. 8, August
2017, pp. 1-23.
https://doi.org/10.1016/j.energy.2017.08.090

T. K. Ibrahim et al., A Comprehensive Review on the Exergy
Analysis of Combined Cycle Power Plants, Renewable and
Sustainable Energy Reviews, vol. 90, March 2018, pp. 835–
850.
https://doi.org/10.1016/j.rser.2018.03.072

M. Leveni, G. Manfrida, R. Cozzolino, B. Mendecka, Energy
and Exergy Analysis of Cold and Power Production from the
Geothermal Reservoir of Torre Alfina, Energy, vol. 5, May
2019, pp. 1-35.
https://doi.org/10.1016/j.energy.2019.05.102

X. Wang, B. Sun, Q. Luo, Energy and Exergy Analysis of a
Turbocharged Hydrogen Internal Combustion Engine, Int. J.
Hydrogen Energy, Volume 44, Issue 11, February 2019,
Pages 5551-5563.
https://doi.org/10.1016/j.ijhydene.2018.10.047

S. Darvishmanesh et al, Comparison Between Exergy and

https://www.praiseworthyprize.org/jsm/index.php?journal=iree&page=article&op=view&path%5B%5D=15847
https://www.praiseworthyprize.org/jsm/index.php?journal=iree&page=article&op=view&path%5B%5D=13503
https://www.praiseworthyprize.org/jsm/index.php?journal=iree&page=article&op=view&path%5B%5D=14872
https://www.praiseworthyprize.org/jsm/index.php?journal=iree&page=article&op=view&path%5B%5D=14812
https://www.praiseworthyprize.org/jsm/index.php?journal=iree&page=article&op=view&path%5B%5D=13098
https://www.praiseworthyprize.org/jsm/index.php?journal=iree&page=article&op=view&path%5B%5D=15847
https://www.praiseworthyprize.org/jsm/index.php?journal=iree&page=article&op=view&path%5B%5D=13503
https://www.praiseworthyprize.org/jsm/index.php?journal=iree&page=article&op=view&path%5B%5D=14872
https://www.praiseworthyprize.org/jsm/index.php?journal=iree&page=article&op=view&path%5B%5D=14812
https://www.praiseworthyprize.org/jsm/index.php?journal=iree&page=article&op=view&path%5B%5D=13098
https://www.praiseworthyprize.org/jsm/index.php?journal=iree&page=article&op=view&path%5B%5D=24044&path%5B%5D=pdf_435
https://doi.org/10.3390/e3030116
https://doi.org/10.15866/ireme.v10i7.9968
https://doi.org/10.1016/j.energy.2017.08.090
https://doi.org/10.1016/j.rser.2018.03.072
https://doi.org/10.1016/j.energy.2019.05.102
https://doi.org/10.1016/j.ijhydene.2018.10.047
https://doi.org/10.3390/e3030116
https://doi.org/10.15866/ireme.v10i7.9968
https://doi.org/10.1016/j.energy.2017.08.090
https://doi.org/10.1016/j.rser.2018.03.072
https://doi.org/10.1016/j.energy.2019.05.102
https://doi.org/10.1016/j.ijhydene.2018.10.047


Energy Analysis for Biodiesel Production, Energy, vol. 98,
January 2016, pp. 135–145.
https://doi.org/10.1016/j.energy.2016.01.018

D. Li, Y. Xuan, Q. Li, H. Hong, Exergy and Energy Analysis of
Photovoltaic-Thermoelectric Hybrid Systems, Energy, vol. 3,
March 2017, pp. 1-23.
https://doi.org/10.1016/j.energy.2017.03.042

A. Fudholi, M. Zohri, G. L. Jin, A. Ibrahim, C. H. Yen, M. Y.
Othman, M. H. Ruslan, K. Sopian, Energy and Exergy
Analyses of Photovoltaic Thermal Collector with ∇-Groove,
Solar Energy, vol. 159, November 2017, pp. 742–750.
https://doi.org/10.1016/j.solener.2017.11.056

I. H. A. Yasin Sohret, Habib Gurbuz, Energy and Exergy
Analyses of a Hydrogen Fueled SI Engine : Effect of Ignition
Timing and Compression Ratio, Energy, vol. 175, March
2019, pp. 410–422.
https://doi.org/10.1016/j.energy.2019.03.091

Z. Chen, L. Gao, W. Han, Energy and Exergy Analyses of
Coal Gasification with Supercritical Water and O2-H2O,
Application Thermal Engineering, vol. 10, October 2018, pp.
1-24.
https://doi.org/10.1016/j.applthermaleng.2018.10.050

M. Atienza-Martínez, J. Ábrego, J. F. Mastral, J. Ceamanos,
and G. Gea, Energy and Exergy Analyses of Sewage Sludge
Thermochemical Treatment, Energy, vol. 10, December
2017, pp. 1-45.
https://doi.org/10.1016/j.energy.2017.12.007

V.A.F Costa, On the Exergy Balance Equation and the Exergy
Destruction, Energy, vol. 116, October 2016, pp. 824-835.
https://doi.org/10.1016/j.energy.2016.10.015

Zhigang Zhao et al, Exergy Analysis of the Turbine System in
a 1000 MW Double Reheat Ultra-Supercritical Power Plant,
Energy, vol. 119, December 2016, pp. 540-548.
https://doi.org/10.1016/j.energy.2016.12.072

Turgay Koroglu, Oguz Salim Sogut, Conventional and
Advanced Exergy Analyses of a Marine Steam Power Plant,
Energy, vol. 10, August 2018, pp. 1-25.
https://doi.org/10.1016/j.energy.2018.08.119

Veera Gnaneswar Gude, Use of Exergy Tools in Renewable
Energy Driven Desalination Systems, Thermal Science and
Engineering Progress, vol. 8, August 2018, pp. 1-42.
https://doi.org/10.1016/j.tsep.2018.08.012

Al-Rawashdeh, H., Behiri, M., Mustafa, R., Hassan, A.,
Efficiency and Exergy Enhancement of ORC Powered by
Recovering Flue Gases-Heat System in Cement Industrials: a
Case Study, (2019) International Review of Mechanical
Engineering (IREME), 13 (3), pp. 185-197.
https://doi.org/10.15866/ireme.v13i3.16713

Rojas, J., Duarte Forero, J., Valencia, G., Thermodynamic
Analysis of an Energy Recovery System in High Power
Thermal Engine Based on a Supercritical CO2 Brayton Cycle,
(2020) International Journal on Energy Conversion
(IRECON), 8 (1), pp. 8-15.
https://doi.org/10.15866/irecon.v8i1.18610

Refbacks
There are currently no refbacks.

Please send any question about this web site
to info@praiseworthyprize.com
Copyright © 2005-2023 Praise Worthy Prize

https://doi.org/10.1016/j.energy.2016.01.018
https://doi.org/10.1016/j.energy.2017.03.042
https://doi.org/10.1016/j.solener.2017.11.056
https://doi.org/10.1016/j.energy.2019.03.091
https://doi.org/10.1016/j.applthermaleng.2018.10.050
https://doi.org/10.1016/j.energy.2017.12.007
https://doi.org/10.1016/j.energy.2016.10.015
https://doi.org/10.1016/j.energy.2016.12.072
https://doi.org/10.1016/j.energy.2018.08.119
https://doi.org/10.1016/j.tsep.2018.08.012
https://doi.org/10.15866/ireme.v13i3.16713
https://doi.org/10.15866/irecon.v8i1.18610
https://doi.org/10.1016/j.energy.2016.01.018
https://doi.org/10.1016/j.energy.2017.03.042
https://doi.org/10.1016/j.solener.2017.11.056
https://doi.org/10.1016/j.energy.2019.03.091
https://doi.org/10.1016/j.applthermaleng.2018.10.050
https://doi.org/10.1016/j.energy.2017.12.007
https://doi.org/10.1016/j.energy.2016.10.015
https://doi.org/10.1016/j.energy.2016.12.072
https://doi.org/10.1016/j.energy.2018.08.119
https://doi.org/10.1016/j.tsep.2018.08.012
https://doi.org/10.15866/ireme.v13i3.16713
https://doi.org/10.15866/irecon.v8i1.18610
mailto:info@praiseworthyprize.com


DR. Ir. Marthen PALOBORAN ST. MT. IPM. <marthen.paloboran@unm.ac.id>

[IREE] Editor decision
4 pesan

Editorial Staff <editorialstaff@praiseworthyprize.org> 11 Mei 2020 pukul 22.35
Kepada: marthen.paloboran@unm.ac.id

Dear dr. Syaloom Marthen - Paloboran,

Manuscript ID 17956 entitled “Performance Investigation of Steam Boiler of
PLTU Tello Makassar Using Energy – Exergy and Entropy Balance Approach”
which you submitted to our Journal “International Review of Electrical
Engineering (IREE)” has been reviewed. The comments of the reviewer(s) are
included at the bottom of this email. I apologize for the very lengthy
review period.

The reviewer(s) have recommended a MAJOR REVISION.
This is an opportunity for you to respond to their major concerns and to
incorporate improvements in the paper according to their suggestions. It is
also an opportunity for you to add new results.
We normally only permit one major revision before an accept or reject
decision is made. So please take the concerns of the reviewers seriously.

Therefore, I invite you to respond to the reviewer(s)' comments and revise
your manuscript within two weeks from the date of this email.

If it is not possible for you to submit your revision in a reasonable amount
of time, we may have to consider your paper as a new submission.
You should revise your manuscript using a word processing program and save
it on your computer.  Please also highlight the changes to your manuscript
within the document by using the colored text in red.
Once the revised manuscript is prepared, you can upload it and submit it
through your on-line submission system.
In order to expedite the processing of the revised manuscript, please be as
specific as possible in your response to the reviewer(s).

Once again, thank you for submitting your manuscript to our Journal and I
look forward to receiving your revision.

Sincerely,
Dr. Santolo Meo, Editor-in-Chief of International Review of Electrical
Engineering (IREE)
santolo.meo@unina.it

--------------------------------

Reviewer Responses:

After a complete review of the article, we strongly suggest the editor and
author to undergo a major revision. A revised version after evaluation can
be considered for publication.
Below the summary of the main remarks:
-       The submission showed a lack of attention to the signs of our template
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readers to understand the contents of the paper. Please add a Nomenclature
section.
-       English is understandable but needs correction of grammatical errors and
style. We suggest to use our service “English Language Editing”. More
information can be found to
http://www.praiseworthyprize.com/english_service.htm
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