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INCREASING SOLAR CELL EFFICIENCY

sing NanoCoating

Solar energy is one of the cleanest energy sources in theworld, being virtually
unlimited and having reduced wastewhen compared with other sources of energy.
That is whyit is important to harness it by maximizing the efficiency ofsolar cells.

ABSTRACT

This project will be a walk-through of the
conception, design, and impact of implementing
nanotechnology within the coating structure of solar
panels to improve the overall efficacy.

This will also be a brief introduction into how the use
of materials science and technology is

applied in real-life, to help solve one of the world’s
most pressing issues: energy waste.

Solution

Potential advancements in nanotechnology may
open the door to the production of cheaper and
slightly more efficient solar cells. The most effective
ways trough which we can improve the efficiency
and lower costs of PV solar cells is to use a
NanoCoating of TiO2

Properties of Solar Panels after
NanoCoating

The TiO2 layers have a transmittance in the range of 75—
85% and a refractive index of 166-1.76 for 632 nm
wavelength. The integration of the TiO2 layers on the solar
cells surface assures a minimum reflectivity less than 2%
at 575 nm and less than 5 % in the range 500 — 700 nm.
This type of antireflective layer integrated in the solar cell
structure leads to an improvement of the output power
with 28% as compared to the classical solar cell

Manufactul’ing pl’ocess There are several methods for the TiO2 manufacturing: sol-gel deposition, chemical vapor deposition pulsed laser deposition, and

reactive sputtering

We will focus on the method that consists of anodizing metallic Ti while making the TiO2 coatings. This method has the
advantage of being compatible with the technology for SiO based solar cells. Combined with an annealing process, this method
is done respecting a TiO2 to Si (Ti02:Si) thickness ratio in order to reduce the reflective properties, effectively increasing the
solar panels’ efficiency.
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Sonification
First, nano-TiO2 needs to be
sonicated inside CH3CHOHCH3 T 1No
using the ultrasonicator bath to 2 Srlrl lnb
create a well-dispersed solution
Following that, nano-TiO2 is
stirred inside the CH3CHOHCH3

using a magnetic stirrer at room 5 Fabl“lcatlon

temperature. During the stirring . L . T
process, APTES and MMS are Finally, the solution is fabricated onto PV panels via dip-

coating method. The coated PV panels are dried under
room temperature, before subjecting to further
characterization. The fabrication process for solar cells
structures with an antireflective layer of TiO2 is optimized
to obtain an increase of the output power by reducing the
reflection losses at the solar cell surface. The TiO2
coatings are usually obtained by an anodizing process of
90 nm Ti deposited on Si wafers in

dripped to the nano-TiO2
mixture and are stirred again
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