
JIMESE 
Journal of Innovation Materials, Energy, and Sustainable Engineering  

JIMESE  1(2): 110–118 
ISSN 3025-0307 

 

 
 

 

Cite This Article: 
Irnawan, R. F., & Masjud, Y. I. (2024). Energy transition: Utilization of solar energy as an energy source in smart building 
implementation as an effort to reduce the use of fossil energy. Journal of Innovation Materials, Energy, and Sustainable 
Engineering, 1(2), 110-118. https://doi.org/10.61511/jimese.v1i2.2024.597   

Copyright: © 2024 by the authors. Submitted for possible open access publication under the terms and 
conditions of the Creative Commons Attribution (CC BY) license 
(https://creativecommons.org/licenses/by/4.0/). 

 
JIMESE. 2024, VOLUME 1, ISSUE 2  https://doi.org/10.61511/jimese.v1i2.2024.597   

Energy transition: Utilization of solar energy as an energy 
source in smart building implementation as an effort to 
reduce the use of fossil energy  
 
RAHMAN FAJAR IRNAWAN1, YUNITA ISMAIL MASJUD1       
1 Environmental Engineering, University of President 
*Correspondence: yunitaismail@president.ac.id   
 

 
Received Date: January 31, 2024             Revised Date: January 31, 2024             Accepted Date: January 31, 2024 

 

ABSTRACT  
The increase in population certainly greatly affects the amount of existing energy consumption. Based on data 
taken by the Indonesia Energy Outlook 2019, in 2018 Indonesia has a total final energy consumption (not 
considering conventional energy) of around 40% of the energy used for the transportation sector, then 36% for 
industry, 16% for households, commercial and other sectors respectively 6% and 2% respectively. Then, in 2019 
the total final energy consumption was 989.9 million Barrels of Oil Equivalent. Then the use of fossil energy has 
an impact on sustainable life because fossil energy is one of the contributors to carbon emissions on earth. The 
increase in emissions has an impact on the increase in GHS that has been felt by the earth, namely, the occurrence 
of very drastic climate changes, as well as affecting temperature rises of up to 3∘C. For this reason, it is necessary 
to have the potential for renewable energy by utilizing solar energy, namely the process of converting energy 
produced by solar radiation into electrical energy and efficient use of this energy using smart buildings.. 
Objectives: The aims of the journal is to know another potential energy sourced to reduce the fossil fuel uses. 
Method and results: Literature review. 

 

KEYWORDS: energy; climate change; renewable; smart building; solar energy  
 

 
1. Introduction  
 

Indonesia is one of the countries with the largest population in the world. This is based 
on the results of the population census conducted by the Indonesian Central Bureau of 
Statistics in 2020. Based on the results of the census, the Indonesian Central Bureau of 
Statistics stated that as of September 2020 Indonesia had a population of 270.20 million 
people, an increase of around 32.56 million from the population census conducted in 2010 
(Badan Pusat Statistik, 2021a). Then, continuing from the trend of increasing population in 
Indonesia, the Indonesian Central Statistics Agency from population data in Indonesia, 
states that Indonesia has experienced an increase in the total growth rate of 2.39% in 2020 
- 2022 (Badan Pusat Statistik, 2021c). 

Furthermore, discussing the increase in population certainly greatly affects the amount 
of existing energy consumption. Based on data taken by the Indonesia Energy Outlook 2019, 
in 2018 Indonesia has a total final energy consumption (not considering conventional 
energy) of around 40% of the energy used for the transportation sector, then 36% for 
industry, 16% for households, commercial and other sectors respectively 6% and 2% 
respectively (Tim Sekretaris Jenderal Dewan Energi Nasional, 2019). Then, in 2019 the total 
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final energy consumption was 989.9 million Barrels of Oil Equivalent. Which will continue 
to increase every year along with population growth (BPPT Outlook, 2021). 

In addition, along with the increasing amount of energy consumption, new problems 
arise from energy sources in Indonesia. Even though energy is an important factor that 
affects all activities in urban areas, including the economy, industry, transportation, 
infrastructure, housing, environment, and social justice (Hasanah & Setiawan, 2022). This 
is due to energy sources in Indonesia, 95% of which are fossil energy, of which 50% of the 
fossil energy used in Indonesia comes from petroleum (Putra et al., 2020). Even though the 
use of fossil energy has an impact on sustainable life because fossil energy is one of the 
contributors to carbon emissions on earth. The increase in emissions has an impact on the 
increase in GHS that has been felt by the earth, namely, the occurrence of very drastic 
climate changes, as well as affecting temperature rises of up to 3∘C. Which results in food 
conditions, ecosystems, health, and human habitation itself (Afriyanti et al., 2020). 

Therefore, a solution is needed as a form of effort to reduce the impact of the problems 
caused by fossil energy by carrying out alternative energy transition steps that can reduce 
the impact of climate change (Mulyandari et al., 2022). Furthermore, discussing the 
potential for alternative energy, Indonesia has great potential for these resources. This is 
because Indonesia has many energy sources such as sunlight, sea waves, geothermal energy, 
and so on. This literature will discuss the energy potential that will be produced by sunlight. 
The utilization of solar energy is the process of converting energy produced by solar 
radiation into electrical energy (Putra et al., 2020). 

The selection of solar energy itself as a source of energy by considering the duration of 
solar radiation in Indonesia. The duration of solar irradiation in Indonesia reaches 6 - 8 
hours which has the potential for electrical energy that can be generated in a unit area of 4 
kWh/m2, where this result is influenced by Indonesia's geographical location which is on 
the equator (Anroki., et al, 2019; Badan Pusat Statistik, 2021b). The process of converting 
solar energy into electrical energy uses a solar cell tool, as an energy conversion medium 
(Haryanto, 2021). The tools or technology used in the conversion process are 
semiconductor overlays that can absorb photons from sunlight and convert them into 
electricity (Buyung et al., 2022). 

Then, to support the efficient use of the amount of energy even though it has used 
renewable energy sources, of course, it must still pay attention to the amount of existing 
energy use. As an effort to save energy efficiency in smart building innovation ideas. In 
addition, to the problems or impacts caused by fossil fuels, fossil fuel resources are also non-
living natural resources, or non-renewable. Where the number is decreasing and not 
proportional to the need for fossil fuels as an increasing energy raw material. So new 
renewable energy sources are needed to support the availability of energy resources in 
Indonesia (Putra et al., 2020). As well as to support the Sustainable Development Goals 
number 7, namely clean and affordable energy. 

Talking about Alternative Energy or Renewable Energy, the Indonesian government 
itself supports efforts to increase energy quality standards that are sustainable (Sardi et al., 
2020). This is based on the Regulation of the Minister of Energy and Mineral Resources of 
the Republic of Indonesia Number 39 of 2017 concerning the Implementation of Physical 
Activities for the Utilization of New Energy and Renewable Energy and Energy Conservation 
(Kementrian ESDM, 2017). As well as Regulation of the President of the Republic of 
Indonesia Number 6 of 2006 concerning National Energy Policy (PERATURAN PRESIDEN 
REPUBLIK INDONESIA NOMOR 5 TAHUN 2006). According to the Regulation of the Minister 
of Energy and Mineral Resources of the Republic of Indonesia Number 39 of 2017 Article 1 
paragraph 1. The physical activity of utilizing new energy and renewable energy and energy 
conversion is an activity that aims to utilize new energy sources and renewable energy for 
electricity and non-electric power generation (Modjo, 2019). 
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2. Methods 
 

The writing method used in this study is a systematic literature review, in which this 
method collects metadata obtained from the journal database via 
https://www.dimensions.ai/ and https://scholar.google.com/ and visualizes it using the 
VOSviewer tool. This is intended to show research trends on the theme of energy transition 
in the last 10 years. 
 

 
 

Fig.1. The graph show the trend of transition Energy [18] 

 
Based on observations made by the VOSviewer application, the topic of energy 

transition remains a trend in research topics. This can be seen in the graphical figure which 
shows that from 2013-2022 research on renewable energy continues to increase every year 
around the world. According to the results of research publications discussing the energy 
transition until December 2022, there were 545,203 publications, which will continue to 
increase until the end of 2022 and are predicted to exceed research figures from 2021, 
namely 569,084. Thus, this topic continues to be the focus of future research as an effort to 
move towards more environmentally friendly energy. Therefore the title "Energy 
Transition: Utilization of Solar Energy as an Energy Source in the Implementation of Smart 
Buildings as an Effort to Reduce the Use of Fossil Energy" was chosen to be appointed. 
 
 

3. Results and Discussion 
 
3.1 Smart building 

The Smart Building concept is a building that uses a building automation system or 
what is called a smart building system. That is, all devices in building technology can be 
designed and programmed according to needs, wishes, and automatically integrated 
controls (Binta & Maulana, 2021). Artificial intelligence technology utilized in smart 
buildings utilizes IoT as the main controller to support the performance and efficiency of 
smart buildings (Hasanah & Setiawan, 2022). 

IoT or Internet of Things is a device that is connected to the internet universally and 
can be connected seamlessly by connectivity systems on an international scale (Binta & 
Maulana, 2021). IoT technology functions as a translator of data originating from humans 
which are then translated into machine language. This aims to increase the level of 
effectiveness of smart building technology, as a parameter of the success of smart building 
implementation. 

Then, as support for the implementation of a smart building, sensor technology is 
needed in the smart building configuration system. Sensor technology is building 
automation, security, and telecommunications technology that can be programmed as 
needed and controlled centrally so that it runs automatically (Handri et al., 2022). 
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3.2 Solar panel technology 
 
Theoretically, solar power plants use the sun's heat to heat liquids, which are then used 

to drive turbines to generate electricity. In practice this is very difficult, considering the 
relatively small amount of heat received, low engine efficiency, and the amount of heat 
wasted in the process (Santibi., et al., 2019; Suherlan, 2019). 

Solar cells are renewable energy that uses the sun's energy to generate electrical 
energy. Solar energy is a potential energy to be developed in Indonesia considering that 
Indonesia is geographically located on equatorial latitudes that receive sunlight throughout 
the year. This can be used as capital in generating electricity with solar power, namely to 
convert solar energy into electrical energy (Anrokhi et al., 2019). The energy produced from 
solar radiation with various wavelengths, ranging from ultraviolet, and visible light, to 
infrared from the electromagnetic spectrum (Artiningrum & Havianto, 2020). The design of 
a solar panel technology model uses three principles, namely, Input, Process, and Output 
(Harahap, 2020; Hidayati et al., 2020). 

Then the solar cell itself functions to convert electric power with a DC flow system into 
AC (Priatam et al., 2021). Solar cell technology, or photovoltaic, is a technology that 
produces direct current from semiconductor materials when exposed to photons. As long 
as solar cells (called individual photovoltaic elements) are illuminated by light, they will 
generate electricity. If there is no light, there is no electrical energy (Wahyuni et al., 2020). 
Converting sunlight into electricity with photovoltaic panels, mostly using Poly Crystalline 
Silicon as a photocell semiconductor material (Harahap, 2020). 

Furthermore, Solar charge controllers are electrical devices that are used to regulate 
the direct current that is charged to the battery and drawn from the battery to the load. The 
solar charge controller regulates overcharging and overvoltage from solar panels/solar 
cells. The solar charge controller functions to maintain energy balance in the battery by 
adjusting the maximum and minimum voltage of the battery, this sensor also functions to 
provide security to the system. Protection against overcharging of the battery, protection 
against over-discharging of the load, preventing back current to the solar module, and 
protection against connection (Haryanto, 2021). 
 
3.3 Utilization of solar energy for energy transition 

 
The use of sunlight to generate electricity is called solar power generation. Applying 

solar energy generation technology to utilize the potential of available solar energy is the 
right solution. This is helped because Indonesia is located in a tropical area that gets 
continuous sunlight throughout the year (Ridwan et al., 2021). 

In addition, the selection of solar energy as renewable energy is based on the amount 
of energy emitted which is around 3 x 1024 joules per year, and for Indonesia itself, the 
duration of solar lighting is around 6-8 hours per day. Which has the potential to produce 
an average insolation value of 4 kWh/m2 (Anrokhi et al., 2019). Converting solar energy to 
electrical energy, of course, uses a solar panel mechanism, which consists of input, process, 
and output processes (Ridwan et al., 2021). 

Then, taking into account the average efficiency of applying solar panels, which is 12% 
- 19% (Hasrul, 2021). Calculation of the estimated electrical energy that can be generated 
in a 4-story building with an area of 200 m2 where only 40% of the building area is installed 
with solar panels, as follows: 

𝑇ℎ𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑜𝑙𝑎𝑟 𝑝𝑎𝑛𝑒𝑙: 4 × 200 𝑚2 × 40% = 320𝑚2 
Next, after getting the area of the solar panels, namely, estimating the total electrical 

energy produced in one month: 

𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 ∶ 320𝑚2 × 4 𝑘𝑊ℎ⁄𝑚2 × 
24 ℎ𝑜𝑢𝑟𝑠 

× 
30 

𝑑𝑎𝑦𝑠
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1 𝑑𝑎𝑦 1 𝑚𝑜𝑛𝑡ℎ 
 

So the total potential of electrical energy generated within one month is 
9.216 × 10^5 kW⁄month. 9,216 × 105 𝑘𝑊⁄Month. 

 
 

4. Conclusions 
 

Based on the discussion on the topic of Energy Transition: Utilization of Solar Energy 
as an Energy Source in the Implementation of Smart Buildings as an Effort to Reduce the 
Use of Fossil Energy. the following conclusions can be drawn. Based on these problems, the 
Indonesian government has made regulations that state that it supports innovation in the 
implementation of renewable energy as an effort to reduce the impact of fossil fuels.The 
innovation provided is Energy Transition: Utilization of Solar Energy as an Energy Source 
in Smart Building Implementation as an Effort to Reduce the Use of Fossil Energy, as one of 
the efforts to overcome this problem, and support the Sustainable Development Goals 2030 
and the Green Campus program. Smart Building technology aims to save electricity 
consumption in buildings thanks to automatic sensors designed to be connected to the 
internet, as well as the use of solar energy as a renewable energy source which is estimated 
to produce 9,216 × 105 kW of electrical energy in a month. 
 
 
Acknowledgement 

Praise be to the presence of Allah SWT for His mercy and abundance of grace so that 
the writer can complete the preparation of the journal entitled Energy Transition: 
Utilization of Solar Energy as an Energy Source in Smart Building Implementation as an 
Effort to Reduce the Use of Fossil Energy. This is to fulfill one of the requirements to 
complete the Climate Change Adaptation and Mitigation Final Exam in the Environmental 
Engineering Study Program, Faculty of Engineering, President University. The author's 
appreciation goes to President University as an institution that has enabled the writer to 
develop his knowledge to advance as a future leader. In addition, the authors also thank 
Ma'am Dr. Ir. Yunita Ismail Masjud, M.Si. As a lecturer and supervisor in the field of Change 
Adaptation and Mitigation. Finally, the writer realizes that writing this journal is not perfect. 
Therefore, the authors expect constructive suggestions and criticisms, which are useful for 
all readers. 
 
 
Author Contribution 

All authors contributed fully to the writing of this article. 
 
 
Funding 

This research received no external funding.  
 
 
Ethical Review Board Statement 

Not applicable 
 
 
Informed Consent Statement 

Not applicable 
 
 

https://journal-iasssf.com/index.php/JIMESE


Irnawan et al. (2024)    115 
 

 

 

JIMESE. 2024, VOLUME 1, ISSUE 2                                                                                            https://journal-iasssf.com/index.php/JIMESE  

Data Availability Statement: 
There’s new data 

 
 
Conflicts of Interest:  

The authors declare no conflict of interest. 
 
 
Open Access 

©2024. The author(s). This article is licensed under a Creative Commons Attribution 4.0 
International License, which permits use, sharing, adaptation, distribution and reproduction 
in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons license, and indicate if changes were 
made. The images or other third-party material in this article are included in the article’s 
Creative Commons license, unless indicated otherwise in a credit line to the material. If 
material is not included in the article’s Creative Commons license and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain 
permission directly from the copyright holder. To view a copy of this license, visit: 
http://creativecommons.org/licenses/by/4.0/ 
 
 
References 
Afriyanti, Y., Sasana, H., & Jalunggono, G. (2020). Analisis faktor-faktor yang mempengaruhi 

konsumsi energi terbarukan di Indonesia. Dinamic, 2(3), 865-884. 
https://dx.doi.org/10.31002/dinamic.v2i3.1428  

Anrokhi, M. S., Darmawan, M. Y., Komarudin, A., Kananda, K., & Puspitarum, D. L. (2019). 
Analisis Potensi Energi Matahari di Institut Teknologi Sumatera: Pertimbangan Faktor 
Kelembaban dan Suhu. Journal of Science and Applicative Technology, 3(2), 89-92. 
https://doi.org/10.35472/jsat.v3i2.210  

Artiningrum, T., & Havianto, J. (2020). Meningkatkan Peran Energi Bersih Lewat 
Pemanfaatan Sinar Matahari. Geoplanart, 2(2), 100-115. 
http://dx.doi.org/10.35138/gp.v2i2.185  

Badan Pusat Statistik. (2021a). Hasil Sensus Penduduk (SP2020) pada September 2020 
mencatat jumlah penduduk sebesar 270,20 juta jiwa. 
https://www.bps.go.id/pressrelease/2021/01/21/1854/hasil-sensus- penduduk-
2020.html  

Badan Pusat Statistik. (2021b). Rata-rata Penyinaran Matahari (Persen), 2018-2020. 
https://kepahiangkab.bps.go.id/indicator/151/178/1/rata-rata-penyinaran- 
matahari.html  

Badan Pusat Statistik. (2021c). Laju Pertumbuhan Penduduk (Persen), 2018-2020. 
https://www.bps.go.id/indicator/12/1976/1/laju-pertumbuhan-penduduk.html  

Binta, I., & Maulana, D. (2021). Evaluasi Penataan dan Infrastruktur Kampus Hijau pada 
Politeknik Negeri Pontianak Berdasarkan UI GreenMetric. GEWANG: Gerbang Wacana 
dan Rancang Arsitektur, 3(1), 25-30. 
https://ejurnal.undana.ac.id/index.php/gewang/article/view/4065/2558  

BPPT Outlook (2021). OUTLOOK ENERGI INDONESIA 2021 Perspektif Teknologi Energi 
Indonesia: Tenaga Surya untuk Penyediaan Energi Charging Station. 
https://www.researchgate.net/publication/354177750_OUTLOOK_ENERGI_INDONESI
A_2021_Perspektif_Teknologi_Energi_Indonesia_-
_Tenaga_Surya_untuk_Penyediaan_Energi_Charging_Station  

Buyung, I., Munir, A. Q., Sabdullah, M., & Listyalina, L. (2022, August). Tahapan Pengabdian 
Masyarakat: Aplikasi Alat Penerangan dengan Memanfaatkan Teknologi Solar Cell. 

https://journal-iasssf.com/index.php/JIMESE
http://creativecommons.org/licenses/by/4.0/
https://dx.doi.org/10.31002/dinamic.v2i3.1428
https://doi.org/10.35472/jsat.v3i2.210
http://dx.doi.org/10.35138/gp.v2i2.185
https://www.bps.go.id/pressrelease/2021/01/21/1854/hasil-sensus-%20penduduk-2020.html
https://www.bps.go.id/pressrelease/2021/01/21/1854/hasil-sensus-%20penduduk-2020.html
https://kepahiangkab.bps.go.id/indicator/151/178/1/rata-rata-penyinaran-%20matahari.html
https://kepahiangkab.bps.go.id/indicator/151/178/1/rata-rata-penyinaran-%20matahari.html
https://www.bps.go.id/indicator/12/1976/1/laju-pertumbuhan-penduduk.html
https://ejurnal.undana.ac.id/index.php/gewang/article/view/4065/2558
https://www.researchgate.net/publication/354177750_OUTLOOK_ENERGI_INDONESIA_2021_Perspektif_Teknologi_Energi_Indonesia_-_Tenaga_Surya_untuk_Penyediaan_Energi_Charging_Station
https://www.researchgate.net/publication/354177750_OUTLOOK_ENERGI_INDONESIA_2021_Perspektif_Teknologi_Energi_Indonesia_-_Tenaga_Surya_untuk_Penyediaan_Energi_Charging_Station
https://www.researchgate.net/publication/354177750_OUTLOOK_ENERGI_INDONESIA_2021_Perspektif_Teknologi_Energi_Indonesia_-_Tenaga_Surya_untuk_Penyediaan_Energi_Charging_Station


Irnawan et al. (2024)    116 
 

 

 

JIMESE. 2024, VOLUME 1, ISSUE 2                                                                                            https://journal-iasssf.com/index.php/JIMESE  

In Prosiding Seminar Nasional Teknik Elektro, Informatika & Sistem Informasi 
(SINTaKS) (Vol. 1, No. 1, pp. 102-104). https://doi.org/10.35842/sintaks.v1i1.20  

Dimensions AI (2022). The most advanced scientific research database. 
https://www.dimensions.ai/  (accessed Dec. 15, 2022). 

Handri, H., Taqiuddin, Z., & Huda, K. (2022). Bangunan Pintar dan Penerapannya di 
Indonesia. Jurnal Raut, 10(2), 40-51. https://doi.org/10.24815/raut.v10i2.25708  

Harahap, P. (2020). Pengaruh temperatur permukaan panel surya terhadap daya yang 
dihasilkan dari berbagai jenis sel surya. RELE (Rekayasa Elektrikal dan Energi): Jurnal 
Teknik Elektro, 2(2), 73-80. https://doi.org/10.30596/rele.v2i2.4420  

Haryanto, T. (2021). Perancangan Energi Terbarukan Solar Panel Untuk Essential Load 
Dengan Sistem Switch. Jurnal Teknik Mesin Mercu Buana, 10(1), 41-50. 
https://pdfs.semanticscholar.org/4e54/320dd5fd69816b332d3041c4a2e81d764a80.
pdf  

Hasanah, A., & Setiawan, M. F. (2022, August). Energi Terbarukan dan Kota Berkelanjutan: 
Tren Penelitian Global dalam 30 Tahun Terakhir (1991-2021). In Proceeding Technology 
of Renewable Energy and Development Conference (Vol. 2). 
https://www.jurnalftijayabaya.ac.id/index.php/TREnD/article/view/178/180  

Hasanah, N. (2015) “PENGEMBANGAN KOTA (Green City , Smart City , Compact City , Mega 
City , Kota Satelit / Baru)”. 
https://www.academia.edu/12154895/_PERENCANAAN_KOTA_KONSEP_PENGEMBA
NGAN_KOTA_Green_City_Smart_City_Compact_City_Mega_City_Kota_Satelit_Baru_  

Hasrul, R. R. (2021). Analisis Efisiensi Panel Surya Sebagai Energi Alternatif. SainETIn: 
Jurnal Sains, Energi, Teknologi, dan Industri, 5(2), 79-87. 
https://doi.org/10.31849/sainetin.v5i2.7024   

Hidayati, Q., Yanti, N., & Jamal, N. (2020). Sistem Pembangkit Panel Surya dengan Solar 
Tracker Dual Axis. Prosiding SNITT poltekba, 4, 68-73. 
https://jurnal.poltekba.ac.id/index.php/prosiding/article/view/999/603  

Kementrian ESDM. (2017). Permen ESDM No. 39 Thn 2017. [Online]. Available: 
https://jdih.esdm.go.id/peraturan/PermenESDM No. 39Thn 2017.pdf  

Modjo, S. (2019). PLN vs Energi Terbarukan: Peraturan Menteri ESDM Terkait Penggunaan 
Sistem Pembangkit Listrik Tenaga Surya Atap. Jurnal Hukum Lingkungan Indonesia, 6(1), 
19-40. https://doi.org/10.38011/jhli.v6i1.89  

Mulyandari, R. S. H., Sunusi, M. A., Purwaningsih, Y., Hermami, A., Setiawan, A., Razak, A., ... 
& Steviano, O. (2022). Adaptasi dan Mitigasi Dampak Perubahan Iklim Subsektor 
Hortikultura. 
https://epublikasi.pertanian.go.id/pertanianpress/catalog/view/49/46/363  

PERATURAN PRESIDEN REPUBLIK INDONESIA NOMOR 5 TAHUN 2006. 
https://jdih.kemenkeu.go.id/fulltext/2006/5TAHUN2006PERPRES.HTML (accessed 
Oct. 25, 2022). 

Priatam, P. P. T. D., Zambak, M. F., Suwarno, S., & Harahap, P. (2021). Analisa Radiasi Sinar 
Matahari Terhadap Panel Surya 50 WP. RELE (Rekayasa Elektrikal dan Energi): Jurnal 
Teknik Elektro, 4(1), 48-54. https://doi.org/10.30596/rele.v4i1.7825  

Putra, A. D., Pulungan, A. B., & Yelfianhar, I. (2020). Optimalisasi penyerapan energi 
matahari menggunakan sistem solar tracking dua sumbu. JTEV (Jurnal Teknik Elektro dan 
Vokasional), 6(2), 187-197. https://doi.org/10.24036/jtev.v6i2.108552  

Putra, D. R., Yoesgiantoro, D., & Thamrin, S. (2020). Kebijakan Ketahanan Energi Berbasis 
Energi Listrik Pada Bidang Transportasi Guna Mendukung Pertahanan Negara Di 
Indonesia: Sebuah Kerangka Konseptual. NUSANTARA: Jurnal Ilmu Pengetahuan 
Sosial, 7(3), 658-672. http://dx.doi.org/10.31604/jips.v7i3.2020.658-672  

Ridwan, R., Ramadhan, W., Kurniawan, A., Lestari, W., & Setiawan, D. (2021, August). 
Pemanfaatan Sinar Matahari Sebagai Energi Alternatif Untuk Kebutuhan Energi Listrik. 
In SENKIM: Seminar Nasional Karya Ilmiah Multidisiplin (Vol. 1, No. 1, pp. 168-176). 
https://journal.unilak.ac.id/index.php/senkim/article/view/7808/3263  

https://journal-iasssf.com/index.php/JIMESE
https://doi.org/10.35842/sintaks.v1i1.20
https://www.dimensions.ai/
https://doi.org/10.24815/raut.v10i2.25708
https://doi.org/10.30596/rele.v2i2.4420
https://pdfs.semanticscholar.org/4e54/320dd5fd69816b332d3041c4a2e81d764a80.pdf
https://pdfs.semanticscholar.org/4e54/320dd5fd69816b332d3041c4a2e81d764a80.pdf
https://www.jurnalftijayabaya.ac.id/index.php/TREnD/article/view/178/180
https://www.academia.edu/12154895/_PERENCANAAN_KOTA_KONSEP_PENGEMBANGAN_KOTA_Green_City_Smart_City_Compact_City_Mega_City_Kota_Satelit_Baru_
https://www.academia.edu/12154895/_PERENCANAAN_KOTA_KONSEP_PENGEMBANGAN_KOTA_Green_City_Smart_City_Compact_City_Mega_City_Kota_Satelit_Baru_
https://doi.org/10.31849/sainetin.v5i2.7024
https://jurnal.poltekba.ac.id/index.php/prosiding/article/view/999/603
https://jdih.esdm.go.id/peraturan/PermenESDM%20No.%2039Thn%202017.pdf
https://doi.org/10.38011/jhli.v6i1.89
https://epublikasi.pertanian.go.id/pertanianpress/catalog/view/49/46/363
https://jdih.kemenkeu.go.id/fulltext/2006/5TAHUN2006PERPRES.HTML
https://doi.org/10.30596/rele.v4i1.7825
https://doi.org/10.24036/jtev.v6i2.108552
http://dx.doi.org/10.31604/jips.v7i3.2020.658-672
https://journal.unilak.ac.id/index.php/senkim/article/view/7808/3263


Irnawan et al. (2024)    117 
 

 

 

JIMESE. 2024, VOLUME 1, ISSUE 2                                                                                            https://journal-iasssf.com/index.php/JIMESE  

Santibi, M., Harris, S., & Rejoni, R. (2019). TENAGA SURYA DAN ARSITEKTUR: SUATU 
ANALISIS LINGKUNGAN DAN PERANCANGAN. In Seminar Nasional Komunitas dan Kota 
Berkelanjutan (Vol. 1, No. 1, pp. 292-296). 
https://proceeding.unindra.ac.id/index.php/semnaskkbarsi/article/viewFile/3872/54
5  

Sardi, J., Pulungan, A. B., Risfendra, R., & Habibullah, H. (2020). Teknologi Panel Surya 
Sebagai Pembangkit Listrik Untuk Sistem Penerangan Pada Kapal Nelayan. Jurnal 
Penelitian Dan Pengabdian Kepada Masyarakat UNSIQ, 7(1), 21-26. 
https://doi.org/10.32699/ppkm.v7i1.794  

Suherlan, D. (2019). Panel Surya Terbesar di Dunia Dipasang di Laut Maladewa. 
https://www.greeners.co/ide-inovasi/panel-surya-terbesar-di-dunia-dipasang-di-laut-
maladewa/  

Tim Sekretaris Jenderal Dewan Energi Nasional. (2019). Indonesia energy out look 2019. J. 
Chem. Inf. Model, 53(9), 1689-1699. 
https://www.academia.edu/download/55154741/outlook-energi-indonesia-2016-
online-version.pdf  

Wahyuni, E. S., Mubarok, H., Budiman, F. N., & Pratomo, S. W. (2020). Pemanfaatan Energi 
Terbarukan untuk Pembangkit Listrik Tenaga Surya Berbasis Komunitas: Menuju Desa 
Mandiri Energi. Engagement: Jurnal Pengabdian Kepada Masyarakat, 4(2), 493-508. 
https://doi.org/10.52166/engagement.v4i2.181  

  
  

https://journal-iasssf.com/index.php/JIMESE
https://proceeding.unindra.ac.id/index.php/semnaskkbarsi/article/viewFile/3872/545
https://proceeding.unindra.ac.id/index.php/semnaskkbarsi/article/viewFile/3872/545
https://doi.org/10.32699/ppkm.v7i1.794
https://www.greeners.co/ide-inovasi/panel-surya-terbesar-di-dunia-dipasang-di-laut-maladewa/
https://www.greeners.co/ide-inovasi/panel-surya-terbesar-di-dunia-dipasang-di-laut-maladewa/
https://www.academia.edu/download/55154741/outlook-energi-indonesia-2016-online-version.pdf
https://www.academia.edu/download/55154741/outlook-energi-indonesia-2016-online-version.pdf
https://doi.org/10.52166/engagement.v4i2.181


Irnawan et al. (2024)    118 
 

 

 

JIMESE. 2024, VOLUME 1, ISSUE 2                                                                                            https://journal-iasssf.com/index.php/JIMESE  

 
 

Biographies of Author(s) 
  
RAHMAN FAJAR IRNAWAN, student at  Environmental Engineering, University of 
President. 

 Email: rahman.irnawan@student.president.ac.id   
 ORCID: - 
 Web of Science ResearcherID: - 
 Scopus Author ID:  - 
 Homepage:  - 

 

YUNITA ISMAIL MASJUD, lecturer  at Environmental Engineering, University of President. 
 Email: yunitaismail@president.ac.id  
 ORCID:  https://orcid.org/0000-0002-3297-8850  
 Web of Science ResearcherID: - 
 Scopus Author ID:  

https://www.scopus.com/authid/detail.uri?authorId=57205019607  
 Homepage: https://sinta.kemdikbud.go.id/authors/profile/6068346  

 
 
  

https://journal-iasssf.com/index.php/JIMESE
mailto:rahman.irnawan@student.president.ac.id
mailto:yunitaismail@president.ac.id
https://orcid.org/0000-0002-3297-8850
https://www.scopus.com/authid/detail.uri?authorId=57205019607
https://sinta.kemdikbud.go.id/authors/profile/6068346

