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| INTRODUCTION

As you know, the Sun is the source of life on the planet Earth. Today, one of the promising areas of
energy supply to consumers is the development and introduction of renewable energy sources [1, 2].

There are also many works in the literature devoted to optimizing and increasing the efficiency of solar
panels [3-7] since renewable energy sources are gaining more and more popularity all over the world
every year. The most dynamically developing direction in this field is photovoltaics, the practical
significance of which is the direct conversion of solar radiation energy into electricity.

A solar battery is a semiconductor device that converts sunlight into electrical energy. It is a p-n
junction with ohmic contacts (fig. 1).
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Figure 1: The structure of the solar battery

Solar radiation is converted into electrical energy of constant current by solar cells. Most solar cells are
silicon semiconductor photodiodes. The energy characteristics of solar cells depend on the following
parameters: the intensity of solar radiation, the magnitude of the load, the operating temperature.
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If the energy of the light quanta is greater than the bandgap of the p-n junction semiconductors, then
electron-hole pairs are generated under the action of light. They are separated by a potential barrier
field in the transition region and move to the n-and p-regions, the basic carriers. As a result, electrons
in the n-region and holes in the p-region become in excess, and these regions acquire negative and
positive charges, respectively. In the absence of a load, the accumulation of charges causes a decrease,
and even the disappearance of a potential barrier. As a result, the separation of pairs stops. There
comes a state of equilibrium-saturation. The voltage that occurs in such a state at the p-i-junction is
called the opening or idling voltage U,,. By connecting an external circuit to the device, you can take
away electricity. At night, the panel receives light from the stars and the moon.

In this regard, the question arises about the generation of electricity by solar panels at night.

. MATERIALS AND METHODS

The paper uses the method of approximate calculation.

. RESULTS

In the idle mode, the voltage of the solar module is equal toln the idle mode, the voltage of the solar
module is equal to

i, = | o @)
Ag J

oy

where: k is the Boltzmann constant (k = 1.38-103 J/K), e is the elemental charge (q = 1.6:10™ C), A is
the coefficient, J, is the saturation current, J, is the reverse photocurrent.

With J, >> J,, the expression (1) will take the form
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Let's find the ratio of the no-load voltages during the day U, 4 and at night U,
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If we express one expression as a power of another
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The primary photocurrent is proportional to the radiation flux (radiation power) F incident on the solar
cell: Ig=a ®, where a is the proportionality coefficient. Then the ratio of radiation fluxes during the day
@, and at night @, is still the same

About Generating Electricity by a Solar Module at Night

Volume 21 | Issue 3 | Compilation 1.0 © 2021 London Journals Press



Pyt _ -

mﬂ‘ﬂ Jn'ﬂ (6)
where from
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where m = 40000-400000 (the illumination created by sunlight is greater than the illumination with a
full Moon at night on the surface of our planet). Substitute (7) in (4)
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From the formula (2), we express the ratio of currents
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from where n is equal to
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We find the coefficient A from the following formula
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where: U,,,-voltage at the point of maximum power, V; I, -current at the point of maximum power,
A, V; I -short circuit current, A.
Wherefrom
A q Uacd
H =
AqU, ., — kT Inm

(14)

substitute the expression (14) in (12) and get the formula for finding the number n
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V. DISCUSSION

As we can see, the obtained formula (16), the no-load voltage determines the no-load voltage at night
during the day, the technical parameters of the solar cell, the temperature, and the relative illumination
coefficient. We will perform the following analysis of the resulting expression. If the radiation fluxes are
equal during the day and at night (m=1) the fractional part in the formula (16) turns to zero, and U, =
U, Which is to be expected.

V. CONCLUSION

The work is devoted to the use of solar energy. The conclusion of the formula for calculating the
no-load voltage of the solar module at night is given. The obtained result may be applicable for further
engineering calculations of energy generation by solar modules.
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