New technology will result in more efficient, less expensive solar energy
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A new development, stemming from the lab of Pieter Stroeve, professor of chemical engineering and materials science, has the potential to make solar energy more accessible for the average American.

This recent development in nanotechnology is the subject of a new licensing deal between a Sacramento-based company, Q1 NanoSystems, and UC Davis.

The two share ownership of the process of new nanotechnology being applied to solar technology, specifically solar cells. The nanostructures are small rods about 50 to 100 nanometers in diameter that are used to increase the surface area of a solar cell, which are normally flat surfaces.

"Suddenly, 1 square meter can become 100 square meters," said Siaf Islam, assistant professor of electrical and computer engineering.

The increased surface area makes it easier for a solar cell to absorb more light. In current models, one ray of light from the sun that bounces on a solar cell has a very low potential for getting absorbed and converted into electricity.

"Every bounce [a ray of light makes], you have a chance of capturing energy," Stroeve said.

However, with a nano-textured surface, that ray of light can bounce off the rods multiple times, instead of just once.

"Suddenly, your roof is capable of capturing more sunlight," Islam said.

A graduate student in Stroeve's lab, Jie-Ren Ku, initially came up with the idea around four years ago, Stroeve said. Ku shared his ideas with Stroeve and together they began development. Others got involved, including Ruxandra Vidu, a postdoctoral researcher who later became the founder and director of RD&D at Q1 NanoSystems. Later, Islam was invited to share his expertise.

The nano-surface idea started to develop when Stroeve heard about the Big Bang! UC Davis Business Plan Competition, in which he and his team placed second.

"I thought it would be nice if we could find a business person to back the idea," Stroeve said. 

During the search for a financial backer, Stroeve met John Argo, brother of Brian Argo, a former graduate student of Stroeve's.

After Argo agreed to be part of the project, Q1 NanoSystems, which has recently announced that it will be renamed to Bloo Solar, soon began as a company. Two patents were recently submitted and currently Q1 NanoSystems is looking for funding to develop a prototype.

With the world paying close attention to leaders like former Vice President Al Gore and their campaigns to promote alternative fuel and energy, the idea is even more prevalent today.

"I saw the technological potential of it," Stroeve said. "I thought it was a noble idea."

Islam said he also saw the same potential in the project.

"Energy is very important these days," he said. "It's not only because gas is very expensive, but also because of the fact that we don't have an unlimited supply of petroleum."

The potential of solar energy is unlimited, Islam said.

"People are looking for alternative resources," he said. "And the sun is not going to die anytime soon."

Even the Pacific Gas & Electric Company has begun to give incentives for California residents to take advantage of solar energy. PG&E has implemented the California Solar Initiative through the California Public Utilities Commission, giving incentives for residents to consider solar projects on their homes, according to the PG&E website.

However, Islam said the current models for harnessing solar energy leave much to be desired and leave much room for improvement.

"The way we currently take advantage of the sun is not efficient," Islam said.

Islam said that right now, solar panels are at most about 25 percent efficient at absorbing and converting solar energy. In addition, most solar panels of that efficiency are extremely expensive and not affordable to the average household.

To counteract the high price of higher efficiency solar cells, Islam said they had the idea to make the solar cells on a lower cost substrate. The current models of solar cells are silicone-based. However, silicone is in high demand right now, making it extremely expensive and hard to obtain. As an alternative, they will make their version of the cells on glass or quartz substrates, which are less expensive and easier to find.

"That's the goal here - to make [solar cells] low cost and to increase the efficiency of capturing sunlight," he said.

The lower cost solar cells may make it easier for an average family to afford, Islam said. Instead of costing $70,000 to equip a house with solar panels, he expects with the UC Davis/Q1 NanoSystems idea, that same house can be outfitted for as little as $5,000.

In addition, Stroeve expects the solar cell to be 35 to 40 percent efficient for converting solar energy.

"If the efficiency can be increased without increasing the cost, then that's more attractive, right?" Islam said.

