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The proposed scheme for changing direction on 

the microcontroller provides for a reduction in power 

consumption by 60%, costs for materials and spare 

parts by 90%, and a decrease in labor costs for mainte-

nance on average by 48%. 

 

 
Fig. 3. VSM Studio Code Editing Window 
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Abstract  

This article describes the collection of solar panels and some of the problems in this process. In addition, the 

volt-ampere characteristic of a silicon-based solar cell measured in natural light is given. 
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The 0.6V voltage and 2A current generated by the 

solar cells are not sufficient for consumption. In addi-

tion, solar cells cannot be used outdoors [1]. Because it 

is mechanically very delicate. It is assembled in the 

form of solar panels to protect the solar cells from ex-

ternal influences and increase their total current and 

voltage [2]. 

In solar panels, the solar elements are connected in 

parallel and in series. Cu metal tapes are widely used to 

connect them together. There are basically two sizes 

[3]. Metal tapes with a width of 1.6-2 mm and a thick-

ness of 0.12-0.2 mm are used to connect the first two 

solar cells, and the second is used with metal strips with 

a width of 5-6 mm and a thickness of 0.2-0.3 mm to 

connect each row of solar cells together [4]. Metal tapes 

are not only made of Cu, their surface is coated with 

Sn96.5 / Ag3 / Cu0.5 alloy salts to improve its chemi-

cal, mechanical and thermal properties [5]. 

When the solar cells are connected in parallel, 

their voltage does not change but the currents are added 

(Figure 1). 
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Figure 1. Parallel connection of solar elements 

 

When the solar cells are connected in series, the current does not change, and the voltage is the sum of the 

voltages of each solar cell (Figure 2). 

 
Figure 2. Connecting solar elements in series 

 

Modern solar panels consist of 36, 48, 60 or 72 so-

lar elements. 

The next step is to encapsulate the solar elements 

connected to each other [6]. EVA (Ethylene Vinyl Ac-

etate) is used for encapsulation. The solar cell is sand-

wiched between two EVA films. And the pressure in 

the vacuum through the lamination device was lami-

nated at ostdia 1500C [7]. The only disadvantage of 

EVA film is that it is flexible, so it is necessary to cover 

it with an additional layer on top and bottom. EVA film 

protects solar cells from moisture, dust and vibration. It 

also ensures that the electrical circuit made of solar 

cells is not damaged. The EVA layer is an optically 

very transparent material. It transmits light very well 

[8]. 

The back of the solar panel is covered with an ad-

ditional layer of PVF (polyvinylfluoride). 

The front of the solar panels is covered with heated 

glass in addition to the EVA layer. Heated glass is 6 

times more resistant to mechanical stress than ordinary 

glass. Its surface is embossed. This is because the light 

falling on its surface reaches the sun's element perpen-

dicular to it. 

The edges of the solar panel are mainly framed us-

ing aluminum profiles. This makes it easy to install and 

mount the solar panels. 

Experiments try to bring the spectrum of a light 

source closer to the spectrum of light coming from the 

sun. But the effect of the sun's heat is different from that 

of an experimental light source. Therefore, it is im-

portant to study solar panels in natural light in practice. 

The photoelectric parameters of a solar panel dif-

fer from the photoelectric parameters of the solar ele-

ments it contains. We measured the volt-ampere char-

acteristics of a single-crystal silicon-based solar panel 

with the staff of the Renewable Energy Sources Re-

search Laboratory at Andijan State University (Figure 

3). The experiment was conducted on 11.01.2021.  
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Figure 3. Volt-ampere characteristics of a single crystal silicon-based solar panel. 

 

In the experiment, the short-circuit current of the 

solar panel was 4.5A, the rated ignition voltage was 

22.18V, the current at the maximum power point was 

4.2A and the voltage was 16.9 V, and the fill factor was 

0.71. The experiment was conducted at 13:00. Due to 

the fact that the time of the experiment coincided with 

the winter, its current was lower. In winter, the intensity 

of sunlight in Uzbekistan is low. 
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Abstract 

Foam formation is unavoidable part in various technological processes. The extensive formation of foam 

might cause serious problems so special additives are used called “defoaming agents” or “defoamers” to subdue 

the formation of foam or eliminate the foam formed.  

The aim of the present work is to study experimentally the influence of the anti-foam agent SIHA Silicone 

SE on the height of the gas-liquid layer, the change of the surface tension and, respectively, the degree of separation 

by the rectification of binary mixture methyl alcohol – water in laboratory column with one sieve plate.  

As a result from the experimental and calculation procedures carried out, it was found that the presence of 

anti-foam agent gives decrease of the foam height 2 – 2.5 times while the values of the local efficiency are by 10% 

lower. This certainly confirms the fact that the lower foam height, i.e. the smaller interphase results in lower 
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