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ABSTRACT: Many renewable energy conversion systems have been built in order to reduce the use of fossil fuel and minimize
global warming. Solar power plant, one of many renewable energy systems, has promising potential in green energy sector.
However, there are only a few solar PV system installed in roof top of a building. Thus, the present work aims to development small
scale roof top solar PV system and to investigate its performance. The 300 WP solar PV system is installed on a roof top of the
office building of campus III-IST. AKPRIND. The performance of the system in terms of output current, output voltage, output
power, and conversion efficiency. The results shows that maximum output current of 3.91 ampere and maximum output voltage of
58.29 volt were obtained at day 3 and day 5, respectively. The output current give predominant effect on output power of the solar
PV system. The trend of output power is similar to that of output current. Maximum output power of 173.25 W was generated at
day 3 where maximum output current was measured. Thus, it can be figure out that the solar PV system has an conversion efficiency
of almost 58%.
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1. INTRODUCTION

In last decades, the use of renewable energy has got
increasing attention worldwide. Many renewable energy
conversion systems have been built in order to reduce the use
of fossil fuel and minimize global warming. Solar power
plant, one of many renewable energy systems, has promising
potential in green energy sector. Commonly, solar energy is

several researchers. Performance of photo voltaic increased
by combining transparent solar panel and large Fresnel lens
concentrator [2], by using transparent conductive electrode
structure of photo voltaic [10], by using concentrated
crystalline silicon solar cell-slicing cell [11]. Meanwhile,
enhancing performance of photo voltaic different
photovoltaic thermal (PVT) configurations was also reported

converted into electrical energy. Solar energy is abundant and
requires low costs conversion technology, make solar energy
extremely popular [1] and in fact that solar power
contribution is higher when compared with other sources [2].
Besides converted into electric energy [3], solar energy was
also utilized as heat source [4.5], in refrigeration and cooling
[6, 7], in industrial processing [8], and many other
utilizations. Passing by equatorial line, Indonesia has solar
energy potential about 208 GW [9].

A simple solar power plant consists of photo voltaic,
solar charge controller, battery, and inverter. A photo voltaic
adsorbs and converts solar radiation into electric energy.
Photo voltaic cell utilizes photon from sun light into electrical
energy [1]. The electric energy is stored in the battery and
controlled using solar charge controller during battery
charging. An inverter is used to convert DC current into AC
current. Performance of photo voltaic plays an important rule
to overall solar power plant performance. Many works on
enhancing photo voltaic performance have been conducted by

[12].

As cities continue to densify in the face of the global
climate, energy, and biodiversity crises [13], many are
looking to rooftops to fill the demand for space needed by
humans and the environment. Flat roofs, which are cost-
effective, optimize space, and are often adopted in dense
urban areas, can be used to install the solar PV system. Thus,
the 300 wp solar PV system is installed on a roof top of the
office building of campus IlI-IST. AKPRIND. The
performance of the system is also analyzed and evaluated.

2. MATERIAL AND METHOD
The present work is begun with installation of 300 WP solar
PV system on the roof top of 3 stories building of campus I1I-
IST. AKPRIND. The system uses 6 units of a 50 Wp
polycrystalline PV. Figure 1 presents photograph of the

installation work. The stand of the PV is made from 30 mm x

30 mm L profile Steel.
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Fig. 1. Photograph of installation work

Figure 2 displays schematic diagram of the 300 Wp solar PV
system in the present work. The system is constructed by
solar panel (PV), solar charger controller MPPT, battery
12V/100Ah, inverter 1000 W, AC load, and MCBs. The PV

\\"J:

Photovoltaic
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Battery

Solar charge
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absorbs solar irradiant and converts it into electrical energy.
Solar charger controller controls the voltage and current to the
battery. The inverter 1000 W is used to convert DC to AC
prior to be supplied to the AC load of LED lamp.
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Inverter 1000W LED Lamp
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Fig. 2. Schematic diagram of the PV system

Once the system is installed, its performance is analysed and
evaluated. The data collection is performed from 9 am to 3
pm for 5 days. Fig. 3 present a photograph of the data
collection. The performance of the solar PV system is
evaluated in term of power output and conversion efficiency
by using Eq. (1) and Eq. (2)

P=VxI
(1)
n= % X 100%
(2)
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where V is the output voltage (Volt) and I is the output current
(Ampere) of the solar PV system, and WP is the solar PV
system watt peak (i.e. 300 W)

Fig. 3. Photograph of data collection

3. RESULTS & DISCUSSION

The 300 WP solar PV system installed on roof top works properly as shown in Fig. 4. The system able to give lighting on the roof

top of the building all the night long.

Fig 4. Electricity from the roof top solar PV system

Meanwhile, Fig. 5 shows solar irradiance during data
collection, output current, output voltage, and output power
of the solar PV system. During data collection, average solar
irradiances fluctuates . Maximum solar irradiance was
measured at day 1, about 5252.29 lux. In contrast, minimum
value of 1792.29 lux was observed at day 2. The trend of solar

irradiance differs with that of output current, output voltage,
as well as output power. This, indicate that the performance
of the PV is not only affected by solar intensity, but may also
affected by other factor, such as surface temperature of the
PV.

6000 45

3 5000 - < 3g ]
% 4000 1 5 22 ]
2 3000 1 3 2]
2000 - 3 15 4
S, 277
3 1000 1 3 o5

0 - 0 -

1 2 3 4 5 1 2 3 4 5
Day Day
2972 | Sudarsono', ETJ Volume 08 Issue 11 November 2023



“Development and performance evaluation of roof top small scale solar PV system”

70

< 50 A
@40'
D
30 1
20 A
10 A
O_
1 2 3 4 5

Day

\Y

Volat

N
o
o

LSy

(o)

o
1

Output power (W)
a1 o
o o

o]IIIl
1 2 3 4 5

Day

Fig. 5. Performance of the 300 WP solar PV system

Maximum output current of 3.91 ampere and maximum
output voltage of 58.29 Volt were obtained at day 3 and day
5, respectively. Observing Fig. 5, it can be stated output
current give predominant effect on output power of the solar
PV system. The trend of output power is similar to that of
output current. Maximum output power of 173.25 W was
generated at day 3 where maximum output current was
measured. Thus, it can be figure out that the solar PV system
has an conversion efficiency of almost 58%.

4. CONCLUSION

The 300 WP of solar PV system is installed successfully on
roof top of 3 stories office building of campus III- IST
AKPRIND. The system able to give lighting on the roof top
of the building all the night long. Maximum output current of
3.91 ampere and maximum output voltage of 58.29 volt were
obtained at day 3 and day 5, respectively. It can be stated that
output current give predominant effect on output power of the
solar PV system. Maximum output power of 173.25 W was
generated at day 3 where maximum output current was
measured. Thus, it can be figure out that the solar PV system
has an conversion efficiency of almost 58%.

ACKNOWLEDGEMENT

The authors sincerely thank to DRPM-RISTEK/BRIN,
Kementerian Riset dan Teknologi/Badan Riset dan Inovasi
Nasional (Ministry of Research and Technology/Board of
National Research and Innovation) of Republic of Indonesia
for the financial support through the scheme of Penelitian
Terapan Unggulan Perguruan Tinggi (PTUPT) year of 2022

REFERENCES

1. G.\V. Bhau, R.G. Deshmukh, T.R Kumar, S.
Chowdhury, Y. Sesharao, Y. Abilmazhinov, “loT
based solar energy monitoring system” Materials
Today: Proceedings, 2021

2. M. Gupta, A.K. Dubey, V. Kumar, D.S. Mehta,
“Experimental study of combined transparent solar
panel and large Fresnel lens concentrator-based
hybrid PV/thermal sunlight harvesting system,”
Energy for Sustainable Development, vol. 63, pp.
33-40, 2021

3. B.P.Koirala, B. Ortiz, A. Modi, J. Mathur, N. Kafle.
“Solar lighting systems delivery models for rural
areas in developing countries”. In: Schifer M, Kebir
N, Philipp D, (Eds.), Micro Perspectives for
Decentralized Energy Supply, Berlin, Germany;
2011. 268-278.

4. M.S. Guney. “Solar power and application methods”.
Renew Sustain Energy Rev 2016; 57:776-85.

5. G. Manente. “High performance integrated solar
combined cycles with minimum modifications to the
combined cycle power plant design”. Energy
Convers Manag 2016; 111:186-97.

6. A. Modi, A. Chaudhuri, B. Vijay B, J. Mathur.
“Performance analysis of a solar photovoltaic
operated domestic refrigerator”. Appl Energy
2009;86(12):2583

7. 1. Sarbu, C. Sebarchievici. “Review of solar
refrigeration and cooling systems”. 2013.

8. EA-ETSAP, IRENA. “Solar heat for industrial
processes - Technology brief”. Tech. Rep.; 2015

9. Perpres Nomor 22 Tahun 2017. Peraturan Presiden
Republik Indonesia tentang Rencana Umum Energi
Nasional. Jakarta. 2017

10. A. Altuntepe, M.A. Olgar, S. Erkan, O. Hasret, A.E.
Kegeci, G. Kokbudak, R. Zan, R. “Hybrid
transparent conductive electrode structure for solar
cell application.” Renewable Energy, vol. 180, pp. 178—
185, 2021

11. K. Liang, D. Ai, H. Zhang, Y. Zhao, Y. Zhang, H.
Chen, “Experimental performance analysis of the
concentrated crystalline silicon solar cell-slicing
cell,” Solar Energy, vol. 224, pp. 1008-1016, 2021

12. R.K. Mishra, R. Tripathi, V.S. Gupta, V.K.
Dwivedi, “Expression for the electrical efficiency of
photovoltaic modules in different photovoltaic
thermal (PVT) configurations. Materials Today, vol.
46, no. 13, pp. 754-3760, 2021

13. B. Maurer, J. Lienert, L.M. Cook,” Comparing PV-
green and PV-cool roofs to diverse rooftop options
using decision analysis,” Building and Environment,
2023.

2973 |

Sudarsono!, ETJ Volume 08 Issue 11 November 2023



