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At first glance, the most logical place to establish a large – scale solar – power installation is in the desert, 
where the blistering sun is not impeded by cloud cover and much of the land is not fit for cultivation. But 
these dry, inhospitable stretches of sand, with their frequent dust – filled blasts of wind, pose a big 
problem for photovoltaic panels, which are significantly less effective when covered with dirt. 
Even a thin layer of grit – four grams per square meter, or one – seventh of an ounce for almost 11 square 
feet – can decrease a panel’s solar power output 40 percent or more. Dust in the negev, for example, 
accumulates an average 0.4 grams per square meter per day; 10 days of uninterrupted buildup would 
reach that level. And dust levels are even higher in other popular solar sites across the Middle East, 
Australia and India. 
Fortunately, a team of U.S. research scientists has found a potential solution, based on technology 
developed with NASA for missions to mars and presented in late August at the 240th National Meeting of 
the American Chemical Society in Boston. 
The solution may be a self – cleaning coating for photovoltaic panels that repels dust with the help of 
electrical charges. It is the only technology for automatic dust removal “that doesn’t require water or 
mechanical movement,” said Malay Mazumder to the Department of Electrical and Computer 
Engineering at Boston University, who directed the research.  
Washing down large scale installations is often time – consuming and requires costly automation and an 
abundance of clean water – a scarce commodity in the desert. 
The self – cleaning technology was development to overcome problems in space. The jet propulsion 
Laboratory at NASA approached the research team in 2004 because some of the landers and rovers used 
on Mars were solar – powered and had to contend with dirt and debris capable of blocking out light and 
crippling their panels and sensors. 
Bursts of wind my some times clean the vehicles, said Rao Surampudi, a project monitor at the 
laboratory, which is located in Pasadena, California. 
But sometimes there is no wind no Mars and when it does come, it might deposit the dust, not remove it,” 
he said. “Energy projection is constantly cut by about 30 to 40 percent due to the dirt.” 
The coating developed with Mr. Mazumder and his colleagues is designed to ensure that the rovers 
operate at capacity consistently. 
According to Mr. Mazumder, the life span of a panel should be approximately 20 years. The Mars 
Pathfinder, a lander launched in 1996, lasted less than a year, incapacitated by dust deposits. The panels 
on the Mars Spirit and Opportunity rovers, both launched in 2004, are still functioning, but are slowly 
becoming less proficient.  
The new coating – a transparent, electrically sensitive material – is applied on a glass or clear plastic sheet 
covering the solar panel. Sensors monitor dust levels on the panel’s surface, energizing the coating when 
dirt concentration reaches a critical level. 
The charge sends a wave surging over the outside layer, which strips off approximately 90 percent of the 
accumulated dust and drives it to the edges of the panel. An alternating current repels both positively and 
negatively charged particles, imparting an electrostatic charge to those that are uncharged. The entire 
process is completed in less than two minutes using only a small amount of the energy generated by the 
panel. 
“It a self supporting system,” Mr. Mazumder said. 
Voyted Gutowski, who develops functional surfaces as chief research scientific and Industrial Research 
Organization, called the self cleaning coating “a breakthrough technology.” 
“And it has great potential to eliminate one to the key problems marring an effective use of solar panels,” 
Dr. Gutowski said, “while decreasing the pay back period by keeping them at their maximum possible 
output.” 



Retrofitting existing photovoltaic panels with the new technology, which has yet to be commercialized, is 
not expected to be complicated for existing solar manufacturers. Many of them already have access to the 
equipment that would allow them to transpose transparent electrodes onto solar cells. 
One of the priorities for Mr. Mazumder’s research team is to keep manufacturing costs below 5 percent of 
the total panel cost. 
“We are currently developing partnership with solar companies and are looking to bring the technology to 
the market as soon as possible,” Mr. Mazumder said. 
The electrical field technology is one of two methods for cleaning photovoltaic cells being funded by 
NASA. The other involves vibrating solar panels to shake debris loose, a system that necessitates fewer 
modifications to the panel. 
“But the vibration technology is incapable of removing as many fine particles,” said Mr. Surampudi, who 
oversaw research into both techniques. “We are still evaluating which will prove more practical for space 
missions.” 
And these systems may have applications outside of the renewable energy market. Mr. Mazumder 
suggested that helicopters taking off and landing in dry, dusty areas could benefit from self cleaning 
windshields. The technology could also be used for lenses in laboratories and for telescopes. 
But the solar industry stands to benefit most. The need for such technologies, Mr. Mazumder said, is 
steadily increasing with the expansion of the solar – panel market, which has reached about $24 billion. 
The European Photovoltaic Industry Association’s latest Global Market Outlook found that growth had 
averaged 40 percent per year since 2000. 
“When we first began our research, solar cells were considered impractical and quite expensive.” Mr. 
Mazumder said. “Now they appear to be the only way to go.” 
 
 
 
 
 
 
 
 
 


