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Abstract

In this work; rays trapping solar system has been designed consisting of
square and hexagonal lenses array at Consetrating . which concentrate rays at
focal plane where slits have been fixed that allow rays to inter to the solar cell
and prevent its release from it ,due to its reflection from the inner walls of the
system ,Therefore the optical path increase due to the increasing of internal
reflection ,Then increasing photon absorption and so increasing the optical

efficiency .

Two solar system models are designed : the first design consists of Plano-
convex square lenses array with (10X10 lenses) and dimensions (20X20 cm),
each lens aperture is (2 cm) of radius (R;=4,R,=0 cm), and the second design
consists of Plano- convex hexagonal lenses array with (5X5 lenses) and
dimensions (20X20 cm) of radius (R=5 cm), each design have a reflective
barrier including slits that allowing light to pass through solar cell to the

detector positioned at the bottom of the cell.

These two models were designed using Zemax software (ZEMAX-EE
2005) ,by using non sequential ray tracing mode for the (1000 rays) that
incident to the cell. The lenses were made of glass type (N-BK7) and a detector
with similar dimensions of the cell was fixed at the bottom of it to detect visible
light and infrared radiation that its wavelength match the transparency of the
chosen glass in order to pass all incident light into the cell and then to measure

the internal reflection , optical power and irradiance by the detector.

Each lens was designed in such a way that its focus position at the slit
between mirrors segments which its width was changed between (0.1-1mm) , to
study the slit width effect on the detector measurements . Also the influence of

variation of incident angle of the ray on the cell between (0°-70°) was studied .



Variable thickness of solar cell has been used to study the efficiency .Also the
relations between cell thickness and slit width, incident angle and cell thickness
was studied , because the cell thickness is the important factor in cell design that

regarding to use multi layers solar cell to increase absorption spectrum.
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