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Abstract: Similar to any solar conversion application into electrical power, the photovoltaic
panel performance is suffering from the high temperature and when it is mounted in hot-dry climates.
One method to overcome these setbacks is to marry the PV panel with a solar air updraft system,
which led to a decline in its temperature by upgrading the air mass flow facing the PV-panel. This
paper presents a comprehensive review of the hybrid Photovoltaic- Air Updraft Solar models. The
review presents and discusses the compounds and experimental and theoretical studies that were
carried out on the existing PV- solar air updraft models. In addition, the paper proposed a new solar
air updraft technique by coupling the PV panel with a swirling air generator. The proposed model is
simple and more efficient than the conventional solar air updraft design, leading to higher PV panel

cooling performance.

Keywords: Solar Artificial Vortex Engine, Solar radiation, Solar Air Updraft Technology, Hybrid

Photovoltaic - Air Updraft.

1. Overview

Man has been utilizing solar energy—the light and heat
that the sun emits—since the dawn of time through a
variety of continually developing technologies. Other
ways to use solar energy include the thermal energy from
the sun, whether for direct heating or as part of a
mechanical conversion process for movement or electrical
energy or to generate electricity through photovoltaic
phenomena using photovoltaic panels . In addition to
architectural designs that rely on the use of solar energy,
which are techniques that can significantly contribute to
solving some of the most pressing problems the world is
currently experiencing >. Because they have the least
detrimental impact on the environment, renewable energy
sources like hydropower, wind, and solar are appealing to
nations all over the world ®. Renewable energy 7'V
sources are a very important resource in the present and
future eras, so many researchers seek to develop and
improve well-known energy sources such as solar energy
512719 and wind energy 229,

In this research, a hybrid integrated PV Panel integrated
with a solar air updraft system is reviewed; the first
section presented the concept of PV solar cells and the
most important influences on the efficiency of energy
productivity by presenting a group of previous studies.
The second part is the concept of Hybrid Solar Chimney-
PV in terms of the applications and uses of the system by
presenting previous studies by a group of researchers.

Either in the third part clarify the concept of Solar Vortex
Engine SVE also by reviewing previous studies. In the
fourth section, the research presents its conclusions in
light of previous studies. In the conclusion, the research
presents the proposed model with a summary of the
research.

2. Solar panel technology and cooling
methods

The solar cell, or photovoltaic, was called a "solar
battery" in the early days of its manufacture, but it has a
completely different meaning now 9. A system that uses
the photovoltaic effect to directly convert solar energy
into electrical energy. Its main component is a silicon
layer, to which additional impurities have been introduced
to give it some electrical qualities. The bottom layer,
known as P, has the ability to absorb electrons thanks to
the boron element. When solar radiation hits the top layer,
electrons release energy that varies with the solar
radiation's strength. As one of the auxiliary alternatives to
conventional energy sources like petroleum, coal, gas, and
their derivatives, which are finite in nature and subject to
depletion due to their massive depletion, solar cells are
crucial for providing spacecraft and satellites with
electrical energy they require. That causes environmental
contamination, has a life expectancy of up to 30 years, and
the primary barrier to its utilization is the cost of
manufacture. Fig. 1 shows a semiconductor device (PN
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junction) that converts light energy (photons) to electrical
energy (DC)3V.

It offers the advantage of not having any moving parts
that may fail. As a consequence, it works over satellites
with great efficiency, especially as it does not require
maintenance, repairs, or fuel because it operates silently,
although dirt on the solar cells caused by pollution or dust
reduces their performance, necessitating periodic
cleaning 32739, Solar cells can be divided into three types,
as follows:

= Monocrystalline solar cells: These are cells
constructed from a single crystal of silicon, and their
efficiency ranges from 11 to 16%, suggesting that the cells
absorb 1000 watts per square meter of sunlight on a bright
day near the equator. One square meter of these cells, for
example, absorbs solar energy with this efficiency,
creating between 110 and 160 watts, which is quite
efficient when compared to other types, but it is
economically expensive.

x Polycrystalline solar cells are silicon wafers
scraped from cylindrical silicon crystals, which are then
chemically treated in furnaces to improve their electrical
properties before being coated with anti-reflection
coatings to absorb sunlight with high efficiency. This kind
has a 9-13% efficiency, making it less efficient than
monocrystalline but economically less costly.

= Amorphous solar cells: These cells are made
using a basic process in which silicon is coated in thin
layers on glass or plastic surfaces; however, their
efficiency is less than 3 to 6% and their prices are lower
as well. It is best suited for applications that require 40 W
or less, and its efficiency and cost are lower than those of
the preceding kinds.

Fig. 1: Photovoltaic cell in detail 3

The electrical behavior of a PV cell resembles that of a
diode because of the p-n junction of a semiconductor
material that is sensitive to sunlight as the guiding
physical principle. It is theoretically possible to describe
the perfect solar cell as an anti-parallel current source for
a diode Fig. 2 37. Light exposure causes a direct current to
be created, which changes linearly with the amount of
solar energy. Shunt resistance and another series are two
ways to enhance the model.

Ideal cell Rs
= W
Iph J1a d1sn
A4 Rsh
11 D §

Fig. 2: PV cell equivalent circuit. *”

The efficiency of PV solar cells is affected by many
conditions that affect the performance of the cell, such as
dust, the angle at which the solar panels are directed, the
conditions in which the PV solar cells are manufactured,
and temperature, where the temperature has the greatest
impact on the performance of the cell. So, when the
temperature of the PV cell rises, this leads to a decrease in
the efficiency of the cell and a decrease in the energy
produced, in addition to reducing the cell's lifespan,
especially the longer the period in which the cell remains
at temperatures above the normal limit. While cells
depend only on the light in the production of electrical
energy. So, researchers seek to reduce the temperature
impact because it cannot be disposed of as shown in Fig.
3.

Fig. 3: Solar cells and solar emissions

V.Jafari Fesharaki 3®, found a relationship between PV
efficiency and temperatures. Using simulation that relied
on a set of equations “I(t) = 1000 + 500sin (t / 5)”
including equation as shown in Fig.4. The efficiency of
the PV panel decreases as the temperature increases, as
shown in Fig. 4, thus it is an inverse relationship. This is
due to the fact that when the current increases somewhat
and the cell's voltage falls even further, the production
capacity and efficiency drop. Depending on the
technology, different solar cells have different effects on
heat. Therefore, many researchers worked on and sought
to study the cooling of photovoltaic cells in various ways.
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