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DEVELOPMENT OF INTEGRATED MOBILE INSTALLATIONS
FOR THE GENERATION OF ELECTRICITY USING SOLAR ENERGY
Yesmagambetov B.-B.S., Doctor of Engineering, professor, M. Auezov South

Kazakhstan State University, Kazakhstan
Jorg P., Professor at Technical University of Applied Science, Wildau,
Germany
Nikonov O.J., Doctor of Engineering, professor, Kharkiv National
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Formulation of the problem. Many companies in Europe, Asia and the
United States have developed a variety of photovoltaic and thermoelectric
generators and facilities for obtaining water from atmospheric air. These settings
are created individually and in a composite manner. Unfortunately, these
developments did not receive widespread use among the peoples and tribes of
nomadic, among remote farms cattle among remote small villages and settlements
located in mountainous terrain. The reason for this is the unavailability of the cost,
as well as a great payback, which prevents buying listed installation in credit or
credit payment form of any product. The above described problem is the main
reason deterring wider application of complete installations running on alternative
and renewable energy sources.

The aim of the research. Development of mobile and integrated installation
generating electricity, heat, clean, cool and hot water, which, with minor
production costs must be available to a wide range of consumers (nomads,
shepherds, small tribes people living in mountainous areas, water supply and
electricity one or two houses in small villages, farmers, small rural enterprises,
etc.).

Concept and methodology. Cost reduction proposed on the development of
the installation is a complex and comprehensive research task. Only the
engineering and design methods to solve this task impossible. Requires the use of
mathematical models and 3D modeling to optimize constructive dimensional and
weight parameters. The development of photovoltaic and thermoelectric batteries
of various constructions that require individually study their technical, operational
parameters and characteristics. Development of special design heat transfer and
thermal units also require mathematical modeling and special study to achieve
optimum and stable parameters of the heat sink. There is a need to develop
microprocessor control systems, which must minimally consume electricity at the
expense of the schematic, software solutions and the creation of specialized chips.

Proposed to develop mobile integrated installation of alternative and
renewable sources of energy (solar radiation, heat) is intended to generate
electricity, cool, hot water and heat, farmers, home odnosemejnomu and so on.

Mobile complete installation run together in the trailer using the vehicle (e.g.
Jeep). Assembly deployment, commissioning and maintenance of this installation
must comply with some people.



MIXHAPOJHA HAYKOBO-NMPAKTUYHA KOH®EPEHLIA, XAPKIB, 2017 p.

It should be noted that the installation is not required must be in the trailer, it
can be located directly on a vehicle.

Electricity, heat and hot water produces hybrid electric generator consisting of
photovoltaic and thermoelectric modules. Warm, cold air and cool water generator
produces water from atmospheric air. Water generator of atmospheric air is
equipped with filters and disinfection system.

Consider the composition and structure of the entire installation, which is
presented in Figure 1. As you can see in Figure 1 shows the basic blocks, modules,
equipment and linkages between them. Also figure in this installation opportunities
creation of flexible closed-loop systems reuse heat and cold both inside the
installation for external sources.
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Figure 1 — Structure and composition of integrated mobile installations

It has already been described, mobility is achieved through disassembly-
Assembly and block design, small dimensions of modules, blocks, equipment,
weight and ability to install all the equipment on a small platform trailer, see
Figure 2.

Conclusions. Social impact of the project is: in the creation of innovative,
integrated and mobile installation, competitiveness, which in the foreign market is
provided by the decline in the cost of electricity, water and utilization of thermal
energy for the needs of the user; the improvement of electricity supply in remote
and mountainous regions; the creation of autonomous power sources, water and
heat for cases of emergency.
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Variant 1 —Trailer- Variant 2 — Truck-
mounted installation mounted installation

Unfolded form of installation

Figure 2 — Variants of mobile installations
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YIK 629.017
3ABE3IIEYEHHA MAHEBPEHOCTI KOJIICHUX MAIIINH
13 3BACTOCYBAHHSAM HOBUX NPUHIIAIIB JIf TA EJJEMEHTIB
HITYYHOI'O IHTEJIEKTY
Kupuuenko LI'., 1.T.H., 1ekan mexaHiyHoro ¢gakyiastery, XHAY
Kaen .M., 1.T.H., 3aB. Kad. KOMII’IOTEPHUX TeXHOJIOTIi1 | MexaTpoHiku, XHAJLY

IMocranoBka npodJjemMu. PO3BUTOK €KOHOMIKH HAILOI JI€pkKaBU MPU3BOIUTH
70 3pOCTaHHS IIBUAKOCTEH pyXy KOJICHMX MAallWH, a TaKOXX HaCHYCHOCTI
TPAaHCHOPTHUX MOTOKIB [l]. V 3B'I3Ky 3 LMM CTalOTh aKTyaJbHUMH MUTaHHS
NiABUIICHHA €(EeKTUBHOCTI €KCIUTyaTallii 3aco0iB TpaHCIOPTY, Yy TOMY YHCII
OyIiBENbHUX 1 JOPOXKHIX MAIIMH, a TaKOX 3a0e3MeueHHs] Oe3MeKu JOPOKHBOTO
pyxy. [linBumieHHs epeKTUBHOCTI €KCIUTyaTallli aBTOMOO1IIB MOKIIUBO 32 PaXyHOK
3aCTOCYBaHHS TEXHOJIOT1M MOJIMIIEHHS iX OKPEeMHUX BJIIACTMBOCTEW, MaliCTEPHOCTI
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