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ABSTRACT 

By the side of through the countries of the world; India is a developing country and, as a developing country, 

its energy needs are increasing every day and to meet all those energy needs that he require finding 

alternative ways through which we can meet all our energy requests. Therefore, we must move towards green 

energy sources and among all renewable sources (i.e. wind energy, geothermal energy, tidal energy, solar 

energy, etc.).The cosmological energy is a large amount favorable energy source as all the available energy is 

available all the way through the year. 

Solar radiation from the sun differs based on geographic location. To get the most out of solar devices like as 

a solar battery, a solar collector; the only need is that they are economic in economic terms; their level of 

absorption must be high and be readily available. 

Madhya Pradesh is a state that is located in the middle of India and is in the center, radiation from the sun is 

quite effective and the atmosphere of India there is dust particles present all the way through the year and 

dust. There is a factor lying that affects the overall effectiveness of the solar system decreases the effectiveness 

of a solar panel. A micro-level lesson was carry out to uncover out how dust affects the overall effectiveness of 

the plant, in particular radiation, which will be directly linked to the consequence of the plate on the 

photovoltaic solar module that was installed on the LNCT campus for a few months. And suggested how to 

increase plant efficiency for the months of December, January, February, March 2019 have been 

recommended. 
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1. INTRODUCTION 
 

The photovoltaic effect can be described in a semiconductor by means of a p-n junction. In an intrinsic 

semiconductor such as silicon it has four valence electrons, each of which is attached in a chemical bond, and 
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therefore there are no free electrons. If such a material is doped from a material that such as phosphorus or arsenic, 

there will be an excess of the particles and consequently it will become n-type dielectric. If the extra part of an 

identical portion is doped with a material, that will be an electron deficiency primary to a p type semiconductor. This 

deficiency is expressed as the appearance of free electrons that can move freely in the arrangement.  Semiconductor 

with one side as type p and a supplementary as type n is called the p-n junction. [6] 

A p-n junction generally obtained by placing a p-type base material in a diffusion oven which contains n- type gas 

doping such as arsenic and allows approximately 0.2 × 10-6m to spread happening a plane. When these junctions 

absorb the photons from sunlight, the electrons of the n side begin to flow towards the p side and the holes p towards 

n, to compensate for the respective deficiencies. This diffusion of electrons and gaps creates an electric field, if the 

electrical contacts develop on both sides and are connected to an external circuit; the electrons will begin to move 

through this circuit. This movement of electrons creates an electric current.  The fundamental principle through 

which an electric current is achieved, When  solar battery is illuminated, pairs of electron holes are generated and 

stimulating current is generated, which is equal to the difference between the generated sunlight and the crystal 

rectifier. [4] Zeki Ahmed et al.  (2013) [1]: have been premeditated that the production of electricity roughly the 

earth occurs mainly all the way through utilize of non-renewable energy, Sources mainly fossil fuels. However, 

these resources will disappear at some point in the not too distant future. A Planetary energy can be harvested to 

produce electricity through the multiplicity of methods. Among these methods, Photovoltaic systems have been very 

successful for many reasons. To name a few, they are not getting any younger and researched more thoroughly and 

experienced and implement intended for a prolonged time around the world. The Executions of photovoltaic systems 

have exposed that their reliability and efficiency depend on a lot of factors, dominant geographic. 

Abhishek Rao  et al. (2013) [2]: has been studied that the Photovoltaic cosmological supremacy plants are ideally 

located in regions with high levels of isolation. Photovoltaic performance is affected by high cell temperatures, dirt, 

misalignments and other losses associated to the equilibrium of the systems. Considerate significance is essential 

both of the losses in system performance. Dirt, which strongly clings on the installation conditions, is a multifarious 

performance problem to be accurately quantified. The dust that settles on the surfaces of the panels may or may not 

be uniform, depending on the local terrain ecological aspect like as ambient temperature, wind and rain. A current-

voltage (I - V) attribute of the solar panels reveals substantial information to hold the degradation analysis panels. 

By means of the assist of this editorial effort to identify the performance decreases owing to dust through a dynamic 

study of I - V characteristics of panels in different dirty conditions on an outdoor experimental test bench. An 

interior study that simulates from the results this paper examines the effectiveness of photovoltaic panels in 

dissimilar sand authentication regimes. Mohammad Reza Maghami et al. (2016) [3]: has been studied that the 

production power provided by a photovoltaic module strongly look on the quantity of radiation, obtained from solar 

cells Many factors determine the ideal yield or optimum performance in a solar panel unit. on the other hand, the 

surroundings is single of the parameters that directly contribute to Photovoltaic performance. An analysis and 
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evaluate by author is a input assistance to understanding, effects on performance and improvement of energy 

thrashing owing to soil on the planetary panel. Photovoltaic is thrash out in regards to covering owing to soil, 

divided into two classifications specifically soft clothing like as air fumes and harsh shading that occurs when an 

accumulated hard like as dust blocks sunlight. Here shows the resultants of those soft shade consequences the 

current supplied by the photovoltaic unit. The quantity of unit is out of the sun, so as stretched the unshaped cells 

collect solar irradiation, nearby will be a few even if there are raise in the output power of the solar panel unit. That 

lesson in addition presents few cleaning methods to avoid the increase of the sand on plane from sunlight. 

2. CONSTRUCTION AND ITS  METHOLOGY 

 The explanation of the setup which is At Lakshmi Narain College of Technology, Bhopal (M.P.), those 

have a solar power plant on the roof connected to the network. This configuration was developed or 

assembled in the CME building which is present on the campus of the Lakshmi Narain College of 

Technology, Bhopal (M.P.). In this solar system, the main apparatus are planetary panel, inverters, data and 

climate monitoring system, module mounting construction, DC cables and lightning protection system. 

Photovoltaic Solar Panels absorb sunlight commencing sun as an energy source to produce electrical 

energy. A photovoltaic module is a connected package with typically 6x10 dielectric solar cells 

dimensions. A photovoltaic module constitutes the photovoltaic matrix of a dielectric system that produces 

and provisions the desired solar electricity which is used in residential and commercial applications. 

 

Multi-crystalline silicon, also known as polycrystalline silicon or poly-silicon, is a very pure appearance of 

the silicon worn as the raw substance via the solar panels industry. Multi-crystalline silicon created from 

metallurgical rating silicon by a element purification process also called a Siemens process. This process 

involves the distillation of volatile silicon compounds and their decomposition into high temperature 

silicon. Multi-crystalline silicon solar cells are the most common type of solar cells worn in the lunar 

industry. Multi-crystalline generally refers to crystals no larger than 1 mm.  The solar panel containing  

Three hundred and thirty (i.e. 330) multi-crystalline silicon planetary cells was setup in the CME building. 
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Fig. 1: Picture of the lunar panel containing a multi-crystalline silicon lunar cell that is installed in 

the CME building. 

The multi-level Inverter Topology: 

The various cosmological panels are assembling within the groups that are connected by chains. Both ropes 

of panels must be attached to the single inverter that converts the direct current electrical energy created by 

the cells into easy-to-use alternating current. 
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Fig. 2: Picture of the Multi level inverter that is setup in the CME building. 

 

The series inverter technology is worn in the times of yore few decades. On the other hand, there are not 

suitable for a certain type of installation. A group of lunar panels installed in a string resolve only generate 

electrical energy created by their smallest amount creative panel, which means that there are more than one 

lunar panels are dappled through any piece of the day, the output power of the whole twine would drop to 

their level. But, if cosmological panels are setup in different directions, string inverters might not be a fine 

option. 

 

For Sensor Meshing Data logging: 

A data logger furthermore famous as (data logger or data logger) is an electric tool that records data over 

time through the assist of a built-in sensor or instrument or external sensors or instruments. They are 
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generally little in dimension, portable, battery powered; and equipped with an internal memory for data 

storage, microprocessor and sensors. 

 

 

Fig. 3: Picture of the facts logger that is installed in the lunar panels of the CME building. 

 

Individual of the main advantages of using the data logger is the capability to automatically collect data 24 

hours a day. In the 21st century, electronic data loggers replaced graphical data loggers in several 

applications. The charge of the data logger has decreased in excess of the days, as technology improves and 

costs decrease every day. 
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3. RESULTS: 

The production power of the dielectric planetary unit is obtained with dust taster with dissimilar weights for 

observing a electrical energy and current measurements. The PV the creation power of an unit was 

measured several times, and the common of the values of electrical energy and current was detail in a 

learning. 

The data listed below was acquired by way of a signal solution to monitor e-Senz from  

1 December 19 to 20 March 2020. The data for a consecutive day was divided into three intervals. Each 

interval including of the four-hour data listed below. 

 

In table 1, the data represent meant for the month of December 2019 

Date And 

Time 

Max. 

Wind 

Speed 

Min. 

Wind 

Speed 

Max. 

Ambient 

Temperature 

Min. 

Ambient 

Temperature 

Max. 

Module 

Temperature 

Min.  

Module 

Temperature 

Max. 

Radiant 

Power 

Minimum 

Radiant 

Power 

1/12/2019 

 
6:01 to  

9:58 2.5 2.5 20.5 12.3 32.6 8.4 559 0 

10:03 to 

13:54 2.5 2.5 27 20.8 42.4 33 844 436 

14:00 to 

18:55 2.5 2.5 26.3 21.2 38.9 14.8 528 5 

2/12/2019 

 
6:06 to 

9:58 2.5 2.5 21.8 12.4 35.6 7.8 584 0 

10:03 to 

13:59 2.5 2.5 29.8 21.8 43.4 33.8 737 425 

14:04 to 

18:57 2.5 2.5 29.5 22.1 41.3 18 545 5 

3/12/2019 

 
6:01 to 

9:58 2.5 2.5 21.9 14.1 34.8 11.1 582 0 

10:03 to 
2.5 2.5 27.9 21.8 45.4 29.7 723 424 
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13:58 

14:03 to 

18:55 2.5 2.5 27.3 21.8 40.5 15.9 525 0 

4/12/2019 

 
6:06 to 

9:58 2.5 2.5 22.8 13.1 31.5 9.2 579 0 

10:03 to 

13:58 2.5 2.5 26.4 21.8 42.3 30.1 710 420 

14:03 to 

18:57 2.5 2.5 27.4 21.2 36.6 15.9 521 5 

5/12/2019 

 
6:01 to 

9:58 2.5 2.5 21.9 12.8 34.9 9.7 570 0 

10:03 to 

13:58 2.5 2.5 27.9 21.9 45.2 37.1 718 419 

14:03 to 

18:57 2.5 

 

26.8 21.1 37.9 15.9 519 0 

6/12/2019 

 
6:06 to 

9:59 2.5 2.5 21.8 13 30.6 10 565 0 

10:04 to 

13:59 2.5 2.5 27.3 21.8 41.8 30.8 700 413 

14:04 to 

18:56 2.5 2.5 28 21.8 39.6 17 516 4 

7/12/2019 

 
6:01 to 

9:58 2.5 2.5 23.4 12.4 35.6 8.1 560 3 

10:03 to 

13:58 2.5 2.5 28.8 22.5 43.4 35.6 698 417 

14:03 to 

18:56 2.5 2.5 27.7 20.2 41.8 15.8 510 7 
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8/12/2019 

 
6:01 to 

9:58 2.5 2.5 21.8 12.3 34 21.8 545 6 

10:03 to 

13:58 2.5 2.5 27.9 21.8 44.9 33.6 680 413 

14:03 to 

18:56 2.5 2.5 28 21.8 41.3 18 500 9 

9/12/2019 

 
6:02 to 

9:59 2.5 2.5 21.8 12.8 30.6 9.8 540 4 

10:04 to 

13:55 2.5 2.5 26.4 21.8 39 30.6 670 400 

14:01 to 

18:57 2.5 2.5 25.9 21.1 37.4 16.4 489 8 

10/12/2019 

 
6:02 to 

9:59 2.5 2.5 21.8 12.4 35.6 8.41 510 6 

10:04 to 

13:55 2.5 2.5 28 21.8 45.2 35.6 640 392 

14:01 to 

18:56 2.5 2.5 26.4 20.2 36.6 15.9 490 4 

11/12/2019 

 
6:01 to 

9:58 2.5 2.5 22.1 10.9 36.6 6.7 540 7 

10:03 to 

13:58 2.5 2.5 26.4 21.8 43.4 36.6 690 410 

14:03 to 

18:56 2.5 2.5 25.7 19 37.4 13.6 500 8 

12/12/2019 

 
6:01 to 

9:58 2.5 2.5 19.9 9.4 31.2 5.8 530 5 
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10:03 to 

13:59 2.5 2.5 27.9 20.2 45.1 31.6 685 390 

14:04 to 

18:57 2.5 2.5 26.4 20.1 37.1 15.9 508 2 

13/12/19 

 
6:01 to 

9:59 2.5 2.5 20.2 11.7 33.6 7.8 540 8 

10:04 to 

13:59 2.5 2.5 25.9 21.1 41.3 34 680 387 

14:03 to 

18:57 2.5 2.5 24.9 18.7 35.6 14 506 7 

14/12/19 

 
6:02 to 

9:58 2.5 2.5 18.7 10.9 29.7 6.4 520 6 

10:03 to 

13:59 2.5 2.5 23.4 18.7 37.7 29.7 640 382 

14:04 to 

18:57 2.5 2.5 23.4 17.9 35.6 13.9 503 5 

15/12/19 

 
6:01 to 

9:58 2.5 2.5 16.3 9.41 25.7 5.8 530 7 

10:00 to 

13:58 2.5 2.5 22.5 16.8 39.4 25.7 679 389 

14:03 to 

18.56 2.5 2.5 23.4 17.2 36.6 13.1 509 7 
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Graph 1: Graph shows monthly significance of 1dec. to 31 Dec. 2019 

Graph 1: In this graph noticeably revealed the average hotness for monthly significance of 1 to 31 

December. While, in December, the humidity level in the environment is quite low, this helps to raise the 

size of sand particles in the environment. on the additional information, cosmological emission is not as 

effective as in March. In the graph shown above; the red column shows the significance of the highest 

surrounding temperature and the blue column shows the significance of the highest hotness of the unit. The 

average ambient temperature was 20 degrees Celsius and the common module temperature is seal to around 

40 degrees Celsius, which is good in provisos of operating conditions. In this month, the module's 

temperature is nearly twice the surrounding hotness, which suggests that a magnitude of sand in the Bhopal 

environment is not as great, which helps the panel achieve the closest possible maximum power 

effectiveness of the photovoltaic module. 

 

4. CONCLUSION 

This research work is base on the declaration of sand on the lunar panel and by whom the produce of 

cosmological electricity is affected. On this topic, the revision of a replica in the various months was 

considered and an attempt was made to discover the model with the corresponding phase of time. The 

acknowledgments of the sand patterns are an additional feature of the lessons and also based on the 
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environmental factor which is also influenced by strong storms, storm surges, etc. This lesson is by the side 

of the micro level, yet owing to a few limitations, study has been conducted and division of the conclusion 

will be identified and discussed. In that learning he focused on a solar panel unit during months like 

December, January, February, March and consequences are as follows: 

1) The rooftop solar power model set-up in CME building located on the LNCT campus, Bhopal, in 

December 2019, accumulates a stratum of dust responsible for reducing the overall efficiency of the model 

every ten days. Consequently, to acquire the best power from the model set-up in the CME building, the 

panel should be cleaned every ten days. 

2) In January 2020 and based to a weather conditions of Bhopal, a stratum of sand responsible for decreases 

the overall effectiveness of the system accumulates in a dielectric unit after fifteen days. Therefore, in 

classify to acquire the best energy manufacture from the plant installed in the CME building; they were 

accomplished that thas panel should be cleaned every two weeks.  

3) In February 2020 and in vision of the reality that it is the month that has the spring season, the weather 

forecast is rather disturbing. Therefore, in sort to get better energy manufacture from the rooftop solar 

power model set-up in  CME building, it was accomplished that the panel should be washed after ten days, 

which was washed once a month according to university records. 

4) And in March 2020; while an initial month of a summer season, the panel accumulates less dust. But 

Bhopal is 23 degrees and 16 minute’s north in longitude and latitude 77 degrees and 36 minutes east and 

Bhopal sand particles are nearby in an environment during the year. So that after twenty days a coat of dust 

builds up this hinders the efficiency of the model. 

Consequently, it was concluded that cosmological energy is a ground somewhere a micro study is pleasing 

to achieve a certain conclusion. A trends were shown that in December 2019 a coat of dust happening to 

accumulate on a panel every ten days and in January 2020 this trend changed and the sand film that hinders 

the effectiveness of the happening to form one layer every fifteen days, while in February 2020 the dust 

layer had started to settle every ten days and finally in March 2020 based on the climate situation and the 

environmental position where Bhopal is lying, the dust layer started to settle every twenty days and finally 

they have been seen that a photovoltaic panel must be washed  to a days so as to have been previously 

formulated and so as  washed after every thirty or thirty-five days, which does not help the plate to reach its 

maximum efficiency. 
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