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Introduction 

Kagoshima region in southern Japan has an abundant amount of solar irradiance and is 

a suitable area for a photovoltaic (PV) generation. On the other hand, there is concern 

that the generated energy and reliability of PV modules in this region are dropped by 

the volcanic ash of the Sakurajima volcano. Therefore, quantitative evaluations of the 

generated energy and a development of technique for countermeasures against 

volcanic ash fall are required under volcanic ash fall environment. 

Experiment description 

In this study, 

 

1. We investigate an influence of the volcanic ash fall on generated 

energy of PV modules by performing an artificial test using actual 

volcanic ashes. 

 

2. The difference between the generated electric power from PV 

module with an anti-soiling coating cover glass and that with an 

uncoated cover glass is measured under volcanic ash fall 

environment. 

PV module and volcanic ash 

Background 

In order to maximize the generated energy by restraining accumulation of volcanic 

ash on PV modules, we clarify PV module’s conditions such as surface fabrication 

of the cover glass, setting, and so on. 

Aim of study 
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Size of PV cell :  

156 mm x 156 mm 

Number of PV cells : 4 

Cover glass :  

400 mm x 400 mm 

thickness 3.2 mm 

Two cover glasses for PV module 

• Uncoated cover glass 

• Anti-soiling coating cover glass 

Volcanic ash of Sakurajima volcano 

The amount of ash fall (2014) 

• Within 20 km from the crater :  

 50~300 g/m2 / month 

• Beyond 20 km from the crater : 

 Less than 50 g/m2 / month 

Volcanic ash for artificial test 

~180 180~250 250~500 500~

Voclanic ash - A 74% 10% 12% 4%

Voclanic ash - B 76% 14% 9% 1%

Voclanic ash - C 54% 16% 27% 3%

Particle size [mm]

Separation by sieve 

Particle size distributions of volcanic ash 

through 180 mm sieve 

Experimental methodology 

Experimental procedure 

1. Set PV module at an angle horizontal 

2. Sprinkle the volcanic ash -C by 10 g to 50 g on the PV module surface 

Measured results (Uncoated cover glass) 
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• The generated electric power from PV modules was reduced by half in the volcanic ash 

amount 10 g (60 g / m2 : equivalent 20 km beyond from crater). 

• Even if the accumulation of volcanic ash per unit area was the same,  the decreasing rate 

of generated electric power became large when the particle size of volcanic ash was small. 

• Volcanic ash was the tendency which becomes difficult to adhere by anti-soiling coating. 

• Implementation of the artificial test using sampling condition and particle 

size distribution in the different volcanic ash. 

• Detailed verification of the effectiveness of the anti-soiling coating cover 

glass. 

Sampling point 
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Glass board material 
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Example of appearance of PV module surface for amount of volcanic ash 

Volcanic ash - C through 180 mm sieve (less than 180 mm) 

3. By using a solar simulator, measure the I - V and P - V characteristics 

Relationship between amount of volcanic ash and generated electric power 

• The generated electric power from PV modules was decreased with increasing                
the accumulation of volcanic ash. 

• Even if the accumulation of volcanic ash per unit area was the same, the decreasing         
of generated electric power became large when the particle size of volcanic ash was small. 

Comparison between anti-soiling coating cover glass and uncoated cover glass 

Measured results (anti-soiling coating cover glass) 

Summary and future plans 

No ash fall (0 g) :  

The generated electric power with anti-soiling 

coating cover glass is about 2 % higher than 

that with the uncoated cover glass. 

Ash fall environment :  

There is little difference in generated electric 

power between  anti-soiling coating and 

uncoated cover glass under the condition      

of angle horizontal. 

1. Set PV module at an angle horizontal, sprinkle the volcanic ash 40 g 
2. Dropping the volcanic ash by making the PV module vertically, measure 

the generated electric power 

Uncoated Anti-soiling coating 

12.9 W 13.6 W 

In the future, we would consider the usefulness of anti-soiling coating cover glass   

by changing the setting angle of the PV module, the type and amount of volcanic ash. 
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Uncoated cover glass, Volcanic ash - C 

Volcanic ash - C 
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Amount of volcanic ash

Preliminary experiment to see an effect of the anti-soiling coating 


