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Abstract: The most dependable constituent of 
the photovoltaic system is considered to be PV 
modules. The energy conversion performance 
and degradation modes of the modules are 
crucial for their reliability and lifetime. 
Understanding PV systems' performance and 
degradation through their lifetime is the 
objective of this study.To that end, the work in 
our paper presents a simplified examination of 
various causes for degradation specially hotspot 
degradation in silicon PV modules and different 
types of methodologies incorporated to 
investigate these degrading mechanisms.Under 
STC condition and when module is not dust 
covered it can be observed that the maximum 
power generated by the module id 360.8 watts 
at the voltage 39.09 V. The efficiency observed 
is 17.55 and the fill factor is 78.4.  How ever 
when module was subjected to real out door 
condition drastic change in the outpower was 
noticed due to presence of the dust deposition. 
It can be observed that in case 2 when the 
module was subjected to irradiance of 1100 
watts per meter square the power generated 
dropped to 255.9 watts creating a loss of 29 % 
of power . Similarly, the efficiency drops to 
11.75 and fill factor drop to50.23. Along with 
the temperature of the dust accumulated area 
was observed to be 55 degrees Celsius. 
Keywords: Photovoltaics, power output, 
performance parameter, soiling 
 
1 INTRODUCTION  
The total solar energy coming on Earth is far 
more than the global energy needs at the 
moment and in coming future [1]. This highly 
distributed source has the ability to meet all 
future energy demands if properly exploited. 
Due to its limitless supply and lack of 
pollution, solar energy is predicted to become a 
more appealing renewable energy source in the 
twenty-first century than the finite fossil fuels 

to be very precise examples like coal, 
petroleum, and or natural gas [2]. 
The problem at hand is the degradation of 
photovoltaics of hotspots development due to 
the a layer of accumulation of dust on the 
surfaces. Photovoltaic systems so are designed 
so as to capture and convert solar energy into 
electricity, but when dust and debris settle on 
the surface, it can reduce the efficiency of the 
system by hindering the sunlight and reducing 
the output. Hotspots are areas where excessive 
heat is generated due to a localized increase in 
resistance, which can occur as a result of the 
accumulation of dust or other factors. If left 
unaddressed, the degradation of photovoltaics 
due to dust accumulations can lead to a very 
noticeable decrease inenergy production, 
reduced lifespan of the system, and increased 
maintenance costs. Therefore, it is important to 
develop effective cleaning strategies and 
maintenance plans to prevent the build-up of 
dust and other sorts of contaminants on the 
surface of photovoltaic systems. One eye-
catching agenda  accumulation of dust on 
photovoltaic systems is the development of 
hotspots. Hotspots occur when there is an 
increase in resistance in a localized area, which 
can cause excessive heat generation that can 
damage different components of thePV system. 
Hotspots can occur due to a variety of factors, 
including shading, manufacturing defects, and 
the accumulation of dust and debris on the 
surface. The accumulation of dust on 
photovoltaic systems can also lead to other 
issues, such as reduced lifespan of the system, 
increased maintenance costs, and the need for 
more frequent cleaning. In addition, the buildup 
of dust can also impact the performance of the 
system during periods of low sunlight, such as 
cloudy days or during the winter months.To 
address the problem of degradation of 
photovoltaics due to dust accumulation, there 
are various strategies that can be employed. 
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Table 2: Temperature configuration of the formed hotspot due to dust. 

Average Temperature  50.40C 
Maximum Temperature  60.80C 
Minimum Temperature  41.90C 

 
Table 3 : Comparison of Experimental Results with 1100 Watts/ m2Irradiance 

Irradiance 
Watts/m2  

Pmax   
 

(W) 

Efficiency 
(%) 

Fill 
Factor 

F.F.(%) 

Module 
Temp. 

1100 201 9.2 45.6 55.5 
 

Table 4: Comparison of Experimental Results at STC 

Irradiance 
Watts/m2  

Pmax  
 

(W) 

Efficiency 
(%) 

Fill 
Factor 
F.F.(%) 

Module 
Temp. 

STC 360.8228 17.55 78.4 24.8 

 
 
5 CONCLUSION  
The IV curve clearly showed that module 

under STC and when soil were not 
deposited. It was clearly observed that 
Under STC condition and when module 
is not dust covered it can be noted that 
the maximum power generated by the 
module id 360.8 watts  at the voltage 
39.09 V. The efficiency observed is 
17.55 and the fill factor is 78.4 .  How 
ever when module was subjected to real 
out door condition drastic change in the 
outpower was noticed due to presence 
of the dust deposition . It can be 
observed that in case 2 when the 
module was subjected to irradiance of 
1100 watts per meter square the  power 
generated dropped to 255.9 watts 
creating a loss of 29 % of power . 
Similarly the efficiency drops to 11.75 
and fill factor drop to50.23. Along with 
the temperature of the dust accumulated 
area was observed to be 55 degree 
Celsius. 
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