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SUMMARY

CLASSES OF FUNCTIONS AND THE ABSOLUTE SET OF KOTELNIKOV MULTIPLE ROWS
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V. Chavchanidze Institute of Cybernetics Georgian Technical University

The question of the absolute collection of Kotelnikov multiple rows is discussed. Auxiliary functions are
functions of finite variation according to Tonelli and Vitali. Sufficient conditions for absolute convergence are
given.
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SUMMARY

REDUCING THE SYSTEM OF NONLINEAR EQUATIONS OF SMALL FREE OSCILLATIONS OF
THE PIPELINE TO THE SYSTEM OF LINEAR HOMOGENEOUS EQUATIONS

Sulaberidze M.M. and Arkania Z.M.

Akaki Tsereteli State University, Kutaisi

The system of nonlinear differential equations of small free oscillations of completely flexible pipelines loaded
with internal flow of liquid and shear forces is discussed, an algorithm for simplifying these equations is
proposed for small velocities of internal flow of liquid, and a system of linear uniform equations is obtained
from which the forms and frequencies of pipeline oscillations can be determined.

Keywords: oscillation shape, frequency, flexible pipe, nonlinear equation, linear equation, velocity, point load.
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SUMMARY

ANALYSIS OF FUNCTION PARALLEL CALCULATION SYSTEM WITH ACCOUNT

OF ITS RELIABILITY

Namchevadze Ts.V.

Akaki Tsereteli State Universiteti, Kutaisi

The possibility of task execution by a twin-computer system with parallel operation over a prescribed period of
time with an account of the time of programming and recovery of the computers after failures are determined.
Time for solving a problem is a casual value with an infinitely divided distribution. This time is divided into 2n
parts. Odd parts are solved with one computer, but even parts - with another. Delays and failures are distributed
according to Poisson law. Restoration times are distributed according to exponent law.

Keywords: parallel calculation system, reliability, failure, delay.
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CLOUD-BASED AUTOMATED CORPORATE DOCUMENT FLOW PLATFORM
Aiymbet R.T., Kenzhebayeva Zh.E., Abdrakhmanova A.Z. and Kazieva G.D.

The Caspian University of Technology and Engineering named after Sh.Yessenov JCS, Aktau
city, Kazakhstan
Eurasian National University named L.N. Gumilyov Astana city, Kazakhstan

Abstract. This paper provides a comprehensive overview of cloud-based automated enterprise workflow
platforms, discussing their key components, advantages, and potential disadvantages. The analysis highlights the
benefits of implementing such systems, including increased efficiency, enhanced collaboration, cost savings,
scalability, and security. However, it also addresses potential issues such as data privacy, dependency on third-
party service providers, and data migration and integration issues. The finding anticipates future developments in
this area and their implications for organizations of various sizes and industries.

Keywords: cloud platform, workflow, automation, document management system, workflow automation,
collaboration tools, integration options, efficiency, scalability, security, data privacy.

In this paper, we present a comprehensive overview of cloud-based automated corporate
document flow platforms. We discuss the fundamental concepts, benefits, and potential drawbacks of
such systems, as well as their implementation within organizations. The paper begins with an
introduction to the topic, followed by an analysis of the key components of these platforms. The
conclusion offers insights into the potential future developments in this area, as well as the
implications for businesses and organizations of various sizes and industries.

The increasing volume and complexity of corporate documents in the digital era have driven
the need for efficient and secure management systems. One such solution is the cloud-based
automated corporate document flow platform, which offers numerous benefits to organizations,
including increased efficiency, cost savings, and improved security. These platforms facilitate the
seamless flow of documents and data throughout an organization, ensuring that all stakeholders have
access to the necessary information in a timely manner [2]. This paper aims to provide a
comprehensive overview of these platforms, discuss their benefits and potential drawbacks, and
explore their implementation within various organizations.

In today's world, businesses are using more and more digital technologies to increase the
efficiency of their business processes and improve the quality of their services. One such technology is
the cloud-based automated corporate document management platform.

A cloud-based, automated enterprise document management platform is a tool that allows
businesses to automate and manage document processes in the cloud. Such a platform usually includes
several components, such as an electronic document management system (DMS), business process
management system (BPM), electronic signature system (ES), task management system (TMS), and
others.

The advantages of a cloud-based automated platform for corporate document management

One of the main advantages of a cloud-based automated corporate document management
platform is an increase in the efficiency of business processes. By automating document processing,
businesses can significantly reduce the time required to complete tasks and reduce the number of
errors.

In addition, a cloud-based, automated enterprise document management platform allows
businesses to store all documents in the cloud, which provides a higher level of data security and
protection. This way, businesses don't have to worry that their sensitive data could be compromised.

Another important advantage of the cloud-based automated corporate document management
platform is its usability. Users can access their documents from anywhere with Internet access, which
greatly simplifies work and increases the mobility of company employees.

Components of a cloud-based automated corporate document management platform

As mentioned above, a cloud-based automated document management platform can include
several components, each of which performs a different function and allows businesses to automate
various document processes.
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An electronic document management system (DMS) is one of the main components of a
cloud-based automated enterprise document management platform [1]. It allows enterprises to create,
store, edit, and exchange electronic documents. This system also allows you to define access rights to
documents for each employee of the enterprise, which provides a high level of security.

The Business Process Management (BPM) system allows enterprises to automate business
processes related to document processing. It allows you to define the sequence of steps that need to be
performed for each document processing, as well as determine who is responsible for performing each
step. By doing so, businesses can reduce the time required to complete tasks and improve the quality
of document processing.

The Electronic Signature System (ES) provides the ability to enter into electronic contracts
and sign documents with an electronic signature. This system allows you to speed up the process of
concluding contracts and reduce the cost of paper.

The Task Management System (TMS) allows you to define the tasks that need to be
performed to process each document, as well as identify those responsible for each task. This system
ensures more efficient work of the company's employees and reduces the number of errors.

Overall, the cloud-based automated corporate document management platform is a very useful
tool for businesses that want to increase the efficiency of their business processes and improve the
quality of their services. This platform provides a high level of security and protection against
unauthorized access to documents and information.

In addition, a cloud-based enterprise document management platform can be integrated with
other enterprise systems, allowing for better interaction between various departments and increasing
the efficiency of the entire enterprise.

However, it should be noted that implementing a cloud-based automated corporate document
management platform can be costly and require significant expenses for employee training and
customizing the system to the needs of the company. In addition, it is necessary to consider possible
risks associated with data security, since all documents will be stored in the cloud and may be
vulnerable to hacking or data leakage.

Additional information can be provided in various aspects related to the cloud-based
automated enterprise document management platform. Below | will discuss some of them in more
detail.

1. Possibilities of a cloud-based automated platform for corporate document management

A cloud-based, automated enterprise document management platform can provide a variety of
features, depending on the specific needs of an enterprise. For example, it may include the following
features:

Storing and managing electronic documents in cloud storage.
Automatic text and metadata recognition of documents.
Tracking document status and history.

Notifications and reminders about important events and tasks.
Signing documents using an electronic signature.

Generation of reports and statistics on document flow.

2. The advantages of using a cloud-based automated platform for corporate document
management

Using a cloud-based automated corporate document management platform has several
advantages for the enterprise, including:

e Reducing the cost of paper and reducing the time it takes to process documents.

e Improve the quality and speed of customer service.

e Reducing the likelihood of errors and improving document quality.

e Improving interaction between various departments and increasing the efficiency of the
entire enterprise.

e Increased security and data protection.

3. Risks associated with the use of a cloud-based automated corporate document management
platform
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The use of a cloud-based automated enterprise document management platform can be
associated with risks that need to be considered when implementing it. Some of the possible risks
include:

e Data security breach if the cloud platform does not provide sufficient protection against
hacking or data leakage.

e Problems with service availability when the cloud platform fails or there are problems with
the Internet connection.

e Unsatisfactory quality of document processing, if the automatic text and metadata
processing system does not provide a sufficiently high accuracy and quality of recognition.

e Insufficient integration with other systems and applications used in the enterprise, which
can complicate the interaction between different departments and increase the time for document
processing.

To reduce the risks when using a cloud-based automated document management platform, you
need to choose the right service provider, make sure it has experience and reputation, and implement
the system in stages, testing and training staff [3]. In conclusion, we can say that the cloud-based
automated enterprise document management platform is a very useful tool for businesses that want to
increase the efficiency of their business processes and improve the quality of their services. This
platform provides a high level of security and data protection, which is a very important aspect for any
enterprise. However, it is necessary to consider the possible risks and costs of implementing the
system. In any case, a cloud-based automated corporate document management platform can
significantly improve a company's performance and help it reach new business heights.
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SUMMARY

DETERMINING THE SUPPORTING POINTS OF THE PLANNED MONITORING NETWORK
USING SATELLITE TECHNOLOGIES

Sulaberidze G.P., Chiaureli G.G., Sadunishvili M.A., Papava D.G. and Gelashvili M.A.

Georgian Technical University

LLC PERI

The paper discusses the possibilities of satellite technologies in providing geodetic (planar) networks. The results
of the support network measured by GPS devices operating in a static mode without a base station are discussed.
Also the geodetic factor of reduction of accuracy.

Keywords: Geodetic Network, Sky Visibility, Deformation Network, DOP, GNSS, GPS.
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SUMMARY

PROVISION OF ANGULAR-LINEAR MEASUREMENTS OF DERIVATION TUNNEL

USING SATELLITE TECHNOLOGIES

Sulaberidze G.P.

Georgian Technical University

One example of engineering geodetic service of an underground facility, using a satellite system is discussed. In
particular, the creation of a support geodetic network attached to the open sections of the derivation tunnel of
Rioni HPP, using a global navigation satellite system.

Keywords: GNSS, Geodetic network, Tunnel traverse, Derivation tunnel, GEO-CORS.
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SUMMARY

SITUATION ANALYSIS OF THE TRANSIT CORRIDOR OF GEORGIA AND MAIN ASPECTS OF
REENGINEERING TASK

Khutsishvili S.A., Gasitashvili Z.A., Gorgidze D.A., Khartishvili M.P. and Khutsishvili L.S.

Georgian Technical University

Institute of Political Science of Ilia State University

A situational analysis of the transport and logistics processes on the Georgian section of the Caucasus Transit
Corridor is presented. Using such an analysis, in order to increase the competitiveness of the transit corridor, the
task of reengineering is set and the methodology for its solution is developed. A &quot;tree-like graph&quot; is
used, where the peaks of the graph indicate the situations to be analyzed, a concrete situational goal is fixed for
each stage, and the branches of the graph indicate the directions of the realization of the situational goal and the
process of moving to the next stage of analysis. The macro goals of improving the multimodal shipping process
and the main, effective directions for their realization are set.

Keywords: transit corridor, multimodal transportation, logistics, situational analysis, reengineering, situational
objectives.
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SUMMARY

MODELING OF AMERICAN OPTION WITH ADDITIONAL COMPOUND INTEREST
CONTRIBUTIONS

Makhashvili K.A., Tkemaladze G.Sh., Khechinashvili Z.J. and Dochviri B.M

Georgian Technical University

lv. Javakhishvili Thilisi State University

The problem of pricing an American-type option of popular securities is solved in the case of a multivariate
binomial financial market consisting of a K-number bond and a single stock. It is assumed that the bond values
are multiplied by the compound interest rate on the coupons - more than one number. The multivariate model is
built on the risk-neutral probability recurrent formulas of the fair value American option in the n-step task, the
binomial problem of the two-step problem, and the explicit formulas for calculating the minimum hedge. The
formula for the rational moment of withdrawal of the American type option is also accepted.

Keywords: American type option, financial market, modeling.
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SUMMARY

SOME SELECTED EXAMPLES OF ARTIFICIAL INTELLIGENCE

Namicheishvili O.M., Gogiashvili J.G. and Pamazashvili M.T.

Georgian Technical University

The authors show by numerous examples that artificial intelligence does not exist or rather, artificial Intelligence
doesn’t exist (yet). Much of what is pictured as A.l. is just Statistics and advanced Machine Learning. The
purpose of this work is to twist the neck of the preconceived ideas and fantasies that surround Al today.
Keywords: artificial intelligence, Chalmers thermostat, Turing test, Searle'schinese room, Enn Téugu dipole.
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CHARACTERISTICS OF PIN PHOTODIODES FABRICATED ON InGaAs/InP EPITAXIAL
STRUCTURES OF VARIOUS TYPES

Khuchua N.P., Tutunjyan A.A., Dolidze N.D., Sakharova T.B., Melkadze R.G., Sanikidze L.P.,
Ksaverieva M.V., Melikyan M.N., Gogorishvili I.G.

LEPL Institute of Micro and Nanoelectronics

Institute of Applied Semiconductor Technology of Iv. Javakhishvili Thilisi State University

Abstract: The properties of InGaAs/InP p-i-n photodiodes, fabricated on four type epitaxial structures are
studied. In each case, the parameters of layers were altered and either n* - or i- InP substrates were used. p-i-n
diode technology was elaborated and constantly improved in the process of investigation. Based on measurement
data of the diode’s electrical and optical properties, the advantages and disadvantages of the material were
assessed.

Keywords: InGaAs/InP p-i-n diodes, a dark current, capacity, spectral photosensitivity, sensitivity (A/W),
quantum efficiency.

1. Introduction

The shortwave infrared (SWIR) range of radiation is of great interest from the standpoint of
photoelectronics development [1]. Predominant fields of application are the systems of night vision,
security, fire detection, etc. [2-4]. Among the materials operational in the SWIR range, ternary-alloy
compounds of InGaAs are notable for their unique characteristics. Among these, a most needed and
well-studied compound is InxGai-xAs, grown on an InP substrate. For x=0.53 the structure is lattice-
matched with InP substrates, and this alloy is denominated for some time as a standard InGaAs.
According to various sources, the band gap is 0.74 — 0.75 eV, and its photoresponse covers the range
from 0.95to 1.7 um (see e.g. [2, 5-7]).

In fact, layer architecture such as sequence and parameters of the standard InGaAs/InP
heterostructures described in publications are extremely diverse: the thickness and carrier
concentration varies from 1 to 5 um and from 1.10* to 5-10*’cm®, respectively, as well as contact
layers of both sides of the absorber. The latter is especially important for the upper p*- contact due to
the difficulties to obtain an ohmic contact.

p-i-n diodes are created in the form of mesa-structures or by means of planar technology and
are used either as single photodiodes or IR matrices [2].

The functional capabilities of the product are assessed by the whole set of electrical and
optical parameters.

2. The main goals and approaches. Material

Carrying out multifaceted research, especially with the goal of its further practical
application, it seems reasonable to acquire one’s own technology that ensures the opportunity to
flexibly vary the parameters of the product in situ.

In the present work, the approach was chosen where the architecture was gradually
complicated. Epitaxial structures were selected based on the analysis of the published data and also the
capabilities of our own technology. At the same time, a number of novel processes were explored and
further developed. Thus, the goal was to maximally reveal the initial material's possible capabilities
and then introduce new technological methods, as required for parameter optimization of the p-i-n
diode.

In each case, the structure, containing an absorber of undoped InGaAs with p*- and n*- contact
layers, was defined and the type of the substrate also varied (i- or n*-InP &J2”). Materials also included
auxiliary epitaxial layers such as “stop-layer” for high-precision mesa etching and a buffer layer.

Structures were manufactured according to our architecture by XIAMEN POWER WAY
Adv. Mat. Ltd (China). The most widespread method CV — metal-organic chemical vapor deposition
(MOCVD) was used. Upper layers were doped with Zn in the process of growing.

Some types of investigated p-i-n photodiodes are shown in Fig. 1.
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Fig.1 Schematic view of p-i-n diodes on epitaxial InGaAs/InP structures with different architecture and
ohmic contact technology.

The figure shows that the p-i-n (I, 1ll, V) contains a heterojunction, while the p-i-n (I1)-
structure has one homojunction. Each of the structures has its own advantages. Being transparent at
A>1.0um, the p-i-n (11)-diode has a high degree of lattice matching as both contacting and absorbing
layers are grown from the same material. The surface states in the p-n junction are minimized and its
quality is better from metallurgical and electrical viewpoints. The advantages of the structures with a
heterojunction are induced by the presence of a wide-gap window and a sharper boundary of the p-n
junction. Moreover, the contact p**-InGaAs layer could be etched more precisely. Undesirable
boundary effects in such structures are minimized by means of a sufficiently high degree of doping of
the material on both sides of the absorber [5,6]. The main difference among structures consists in
consecutive complications of the upper p*- contacts both by composition as well as the width. The
thickness of the i-InGaAs absorber also varies.

X-ray diffractometry date, unitary photoluminescence spectra, and concentration profiles
received from XIAMEN indicate the high quality of the material and compliance of its characteristics
with the required ones.

3. InGaAs p-i-n photodiode technology

InGaAs p-i-n photodiodes technology was carried out by means of two sets of photo masks. In
the case of p-i-n (1) and (1) structures, the set earlier designed for solar cells was used, which had so-
called “comb-in-comb” (interdigitated) geometry [8]. As the technology developed, a special test set
was elaborated where the topology of the chips contained circular configuration photodiodes with
diameters of 50, 100, 150, 500, and 2500 um (Fig. 2a). Both sets included a group of test elements
for post-operational control of the technological process quality. Fig. 2b represents a finished chip
fragment.
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Fig. 2. General view of the topology of the chip from the test crystal (a) and a finished chip fragment (b)
with p-i-n diodes of circular configuration

The technological cycle consisted of the following main operations: lift-off photolithography
on EM-626 equipment; deposition of different metal compositions by electron-beam evaporation using
the TEMESCAL-FC1800 device with following rapid annealing by means of Heatpulse 240
equipment; high precision selective liquid etching; cutting of the wafers and mounting of the diodes in
the specially developed conditional housing.

4. Methods of measurement
Electrical characteristics which arouse the most vivid attention of the researchers and
developers are as follows:

e the dark current I, =1 +1, —the sum of the perimeter depended (surface), I, and

area-depended (bulk), |, leakage currents under different values of the reverse bias, which defines

such parameter as detectivity;
o the capacity under zero and reverse bias, that defines the performance of the photodiode.
Through careful investigation of I-V and C-V characteristics of the diodes with different
configurations was carried out on the wafer by the probe method before prior chipping. To estimate
electrical parameters Semiconductor Parameter Analyzer L2-56 as well as Agilent 4284 Precision
LCR Meter with software-based programming were used. The following optical characteristics were
estimated in the present paper:

e spectral sensitivity, S, :% (a.u.), where S, at the fixed wavelength A and S, is
max

maximum sensitivity under exposure to monochromatic illumination;

e sensitivity S as the ratio of electric signal 1(A) at the detector output to the radiation flux
power P(W);

o absolute (external) quantum efficiency 1 (%) — a ratio of the number of photons generating
minority carriers to the total number of absorbed photons (hereafter referred to as quantum efficiency);

e photosensitivity wavelength range A\ with its long wave (red) Ac and shortwave Ag
boundaries, as well as Amax, Where Smax is fixed.

e Measurements of the optical (photoelectrical) characteristics of the p-i-n diodes were realized
by means of an MDR-2 monochromator in the wavelength range of 1.0 — 2.4um.
Measurements were carried out with front and back illumination and at temperatures 300 and
T7K.

To obtain quantitative information on sensitivity S=(A/W) and quantum efficiency n(%)
reference IR FD10D and G12183-10K diodes were used, manufactured by the firms THORLAB
(USA) and HAMAMATSU (Japan), respectively. The values of S and n were calculated as
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I, S, and 7= S-1.24
I, A
Here Iy and I, are photocurrents of the investigated and reference diodes respectively, Sk is a
sensitivity of a reference photodiode (A/W) and 2; is a wavelength fixed at the point of measurement.
All the quantitative data, submitted in the paper, were obtained as a result of multiple
measurements and chosen on the bases of the greatest reiteration principle (no less than 55%).

5. Results and discussion
Results of the investigation are filed in Tab. 1 and 2 and presented in Fig. 3-6.

Table 1. Electrical parameters of the InGaAs/InP p-i-n diodes

Structure type | Diode configuration | Contact Dark current Ig, u A Capacity at zero
(area A, mm?/ resistance, bias C, pF
diameter D, mm) Ohm. mm at-0,2v at-1,0vV

p-i-n (1) «Comb-in-comb» Contact to - - -

A=57 p*-layer rectifying
p-i-n (1) «Comb-in-comb» —
A=5,7 4,0 55-90 550 600
p-i-n (I11) Circular
D=25 0,1 2,0-2,5 10-15 600-610
D=1,0 0,15-0,20 | 0,25-0,30 120-125
D=05 0,100,145 | 0,20-0,30 50-60
p-i-n (IV) Circular
D=25 0,4 10,0-10,2 50-52 700-730
D=1,0 1,0-3,0 35-40 140-145
D=05 0,5-1,0 2,0-2,5 50-80

From Tab. I, it follows that the contacts to the p*-layer for p-i-n (I) are rectifying ones
Predominantly, it should be connected with a low-level concentration of carriers and the high
thickness of the layer. Therefore, in subsequent structures carrier concentration was increased to
1.4E19 while the thickness was reduced to 100um. At the same time the metal composition for the
contacts to p*- and n*-layers was also optimized (Fig. 1). Somewhat increased values of the contact
resistance for p-i-n (1) are related to the diode configuration. The same equally applies to the dark
currents.

By electrical characteristics, p-i-n (111) somehow exceeds that of p-i-n (IV) structures. Taking
into account that all these structures were produced in a single technological cycle, the difference
could be explained by a considerable amount of growth defects able to reach the surface.

Fig. 3 illustrates dependence of the dark current density on the diode geometry.
0.01 T T T T

0.001

1E-4

\

Current Density, I/D? [A/lem?]

1E-5 T T T
0.0 05 1.0 1.5 2.0 25

Diameter, D[mm]
Fig. 3. The dark current density vs. the diode diameter at fixed V=- 0.2V for a p-i-n (111) — type.
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In our case, the mesa is deep enough which leads to a considerable increase of surface leakage
currents with decreased mesa perimeter, compared with the volume component which is dependent on
the area of the diode absorbing surface [9, 10]. For larger diameters, the dependence is quasi-linear
and the current density is weakly dependent on the mesa perimeter. Besides, I, and I obtain close
values [11].

p-i-n (I11) structures are characterized by the minimum values of dark currents. As long as
there does not exist any univocal solution to optimize such a significant parameter, additional
experimental investigation, quantitative estimation, as well as identification of the dark current
physical mechanisms are needed and only after that, technological methods could be substantiated and
realized for their reduction.

The dependence of the capacity C on the reverse bias of the diodes with diameters 2.5, 1.0,
and 0.5mm is shown in Fig. 4 and Tab. 1.
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Fig.4. Dependence of the capacity C vs. reverse voltage V for the p-i-n diode with different diameters of
photosensitive range.

Obtained C-V dependencies correspond to other publication data and their values are perfectly
acceptable.
Photoelectric parameters of the p-i-n diodes are presented in Tab. 2 and Fig. 5 and 6.

Table 2. Photoelectric parameters of the InGaAs/InP p-i-n diodes

Structure type | Diode configuration Photoresponse range | The Maximum Quantum
(area A,mm?/ boundaries wavelength | photoresponse | efficiency
diameter D, mm ) As, M Ac, im at the peak Smax, A/W n, %

Xmax, um

p-i-n (1) “Comb- in- comb”, 1,68 1,2-1,3 _
A=5,7 <l -

p-i-n (I1) “Comb-in-comb”, <l 1,67 1,60-1,61
A=5,7 - B

p-i-n (111) Circular <1 1,67
D=2,5 1,58 0,89-0,99 7278
D=1,0 1,58 0,88 -0,95 73-76

p-i-n (1V) Circular <1 1.62
D=2,5 1,57 0,70-0,72 58 — 62
D=1,0 1,56 0,60-0,70 56 — 60
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From the table data, it is evident that the red boundary A. is about 1.7um. The wavelength
range AA could be estimated at the average of <1.0 to 1.7um. The value is characteristic exactly for
InGaAs/InP.

The basic aspect of photodiode performance is spectral photoresponse. [5,6]. This is
conveniently characterized by the dependence rn(A). The spectral response is dominated by the
absorption coefficient which increases with increasing photon energy near the bandgap. The
photodiode response replicates this behavior near the bandgap energy. At higher photon energies, the
absorption coefficient a()A) increases more slowly above the characteristic knee at the bandgap where
a=10%m"[13]. Above this energy, the majority of photons are absorbed within a diffusion length of
the diode surface. Thus, as the photon energy increases, so does the probability that minority carriers
generated by the absorption of light will recombine at the surface. While the absorption continues to
rise, the number of minority carriers that reach the junction and contribute to the photocurrent declines
[13,14].

Fig. 5 illustrates the influence of external conditions (illumination, temperature) on the optical
characteristics of the photodiodes.
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Fig. 5. a) — dependence of Ssp and A under the front and back illumination of p-i-n (1) and p-i-n (1)
diodes; b) — S and c) — n vs. A for p-i-n (1V) diodes at 300 and 77K.

It is seen from Fig. 5a that under the front illumination dependencies of Sy markedly differ in
the range of wavelength 1.2 — 1.7 pum. The p-i-n (1) diode has its maximum at A ~ 1.6 um due to the
sharp increase of a()). Both curves have broad maximums in the range of 1.3 um. Under the back
illumination, Spn = f(A) behavior is identical: sensitivity increase from 1,65 to 1.38 um, then maximum
at ~1.3um, followed by a sharp decrease.
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Due to the significant decrease of the surface recombination under the back illumination, it
could be concluded that such kind of dependencies is most likely connected with intrinsic absorption
a()).

On the whole, the presented as well as similar data [2, 5, 6] enable us to choose a necessary
mode of front or back illumination.

Fig.5.b) and c) illustrate a typical example of photosensitivity S and quantum efficiency n at
different temperatures — 300 and 77K for p-i-n (IV) diodes. Such characteristics enable us to
numerically estimate the sharp shift of the upper red boundary A. (from 1.7 to 1.5 um) and the double
increase of S and n at 77K compared to their values at 300K. These data are consistent with the results
of experimental and theoretical research of the intrinsic absorption coefficient at different temperatures
[13].

Fig.6 shows a typical example of sensitivity (a) and quantum efficiency (b) spectra for p-i-n
(1) photodiodes with @ 1.0mm.
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Fig.6. Sensitivity a) and quantum efficiency b) spectra for p-i-n (111) photodiodes with @ 1.0mm.
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It is evident from the figure that the character of spectra, as well as optical parameters of the
material in the wavelength range 1.0 — 1.7 um could be considered as more than satisfactory for such
kind of diodes [15].

And finally, the data of Tab. | and 1l demonstrate that by a number of important electrical and
optical parameters of InGaAs/InP photodiodes, the most interesting turned out to be p-i-n (l11) type
diodes, which even in the absence of antireflection coating are characterized by high values of S and
n. However, that does not mean that for certain applications using p-i-n (11) or p-i-n (IV) technology
would be inappropriate.

6. Conclusion

In accordance with the assigned task and suggested approaches, the performance capabilities
of different types of InGaAs/InP epitaxial structures were investigated, as a material for p-i-n
photodiodes.

1. Four structures were chosen with different architecture, InGaAs absorber thickness, and
substrate types.

2. Mesa technology was gradually developed for the p-i-n photodiodes with different “comb-
in-comb” or circular configurations.

3. A reliable technique for measuring the main electrical and optical parameters of
photodiodes was elaborated.

4. Results of p-i-n photodiode investigation showed that:

o structures, manufactured by XIAMEN company correspond to the specified ones;

o electrical characteristics (dark currents, capacities) demonstrated evident dependence on
material and diode configuration;
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o to explain the obtained optical characteristics in one or another intervals of the 1.0 — 1.7um
range, including various external conditions, and different physical mechanisms of the diode
photosensitivity were involved.

5. The best values of sensitivity S=0.88 -0.99 A/W and quantum efficiency n=72-76% were
obtained for p-i-n (111) type diodes even without antireflection coating.

6. Being aware of the material ability it seems reasonable to apply further efforts to the choice
and realization of technological methods intended for dark current reduction and obtaining
antireflection coating. It seems also promising to investigate such a parameter as detectivity D* e.t.c.
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SUMMARY

THE FORMATION OF THE EARTH'S CRUST

Meskhi G.G. and Zedginidze R.Sh.

Samtskhe-Javakheti State University

The work represents the modern view of the Earth’s crust as a dynamically changing geographic shell, a unified
system, the formation and structure of the atmosphere, hydrosphere, lithosphere, and biosphere as a result of
long-term interaction, direct and indirect methods of crust research are given.

Keywords: earth, the Earth’s crust, seismology.
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SUMMARY

CALCULATION OF THE CURRENT BALANCE REQUIRED FOR ELECTRO-SLAG MELTING OF
METALS ACCORDING TO THE SCHEME OF AN IMMOVABLE CRYSTALLIZER

Silagadze S.R., Zivzivadze L.B. and Shalamberidze M.Sh.

Akaki Tsereteli State University, Kutaisi

A mathematical expression has been obtained, which connects the so-called Joule heat released by the current
passing through the slag bath with the parameters of this bath, such as crystallizer shape factor, crystallizer and
melted electrode diameters, slag bath height, its heat capacity, specific weight, and bath heating temperature.
According to the heat released in the slag bath, the currents required for melting for different crystallizers have
been calculated, the average relative error of which does not exceed 3%.

Keywords: slag, electro-slag facing, fusible electrode, slag bath, metal bath, cast, crystallizer.
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SUMMARY

COMBUSTION PROCESS OF FUELWOOD AND ENERGY EFFICIENCY OF HOUSEHOLD
FUELWOOD-STOVES

Kevkhishvili N.A., Jishkariani T.S., Arabidze Kh.T., Javshanashvili N.B. and Kvaviashvili T.M.

Georgian Technical University

The large-scale introduction of energy-efficient household fuelwood stoves in Georgia will significantly reduce
the demand on fuelwood and will play a major role in the correct regulation of the multi-purpose function of the
forest, rational use of timber resources, and forest preservation and strengthening. However, the large-scale
introduction of fuelwood stoves and their certification will be available if their energy efficiency is confirmed
based on the test results provided by the appropriate laboratories, which must be accredited by the relevant
authorities. Despite the enacted European EN13240 Standard and because of the absence of these conditions, the
issuance of the European conformity certificate in Georgia and the entry of stove manufacturing companies on
the European market is currently impossible. There is a presented in the article impact of each different stage of
the fuelwood combustion process on the energy efficiency of a fuelwood-stove; provided a comparative analysis
of international standards for testing of fuelwood-stoves, and discussed problems related to the creation of an
accredited laboratory in Georgia.

Keywords: Energy efficiency, pyrolytic gases, integral efficiency, actual efficiency, testing.
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SUMMARY

TEMPERATURE REGIME OF ORE-THERMAL ELECTRIC ARC FURNACE

Julukhidze A.G., Chumbadze M.T. and Sigua L.R.

F. Tavadze Institute of Metallurgy and Materials Science

With the mathematical formula presents in this article and knowing the chemical composition of the alloy, we
can determine the temperature of the reaction zone of an electric arc furnace at the time of melting. A slag-free
method was used to melt a high-silicon alloy (AMS) in this study.

Keywords: smelting furnace, fire point, temperature regime, equilibrium temperature, high silicon alloy.
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SUMMARY

ELECTRICAL RESISTANCE OF SILICOMANGANESE CHARGE

Julukhidze A.G., Nikolaishvili G.U. and Chumbadze M.T.

F. Tavadze Institute of Metallurgy and Materials Science

In this work, we measured the electrical resistance of the silicomanganese charge from room temperature to
softening temperature. The following carbonaceous reducing agents were used in the charge: coke, thermally
treated, and thermally untreated Tkibuli coal. The measurements showed that the first charge (reductant - coke)
has the lowest electrical resistance, and the third charge has the highest electrical resistance (reductant -
thermally untreated Tkibuli coal). The research results were presented in the form of a diagram.

Keywords: resistance, metallurgical properties, silicomanganese, charge, carbon reductant.
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SUMMARY

OPTICAL INFORMATION RECORDING IN AN OPTICALLY ACTIVE CHOLESTERIC LIQUID
CRYSTAL LAYER

Tavzarashvili S.P., Aronishidze M.N., Chubinidze K.R., Petriashvili G.Sh., Ponjavidze N.T.,

Zurabishvili Ts.l. and Chanishvili A.G.

V.Chavchanidze Institute of Cybernetics of Georgian Technical University

A thin layer of a photosensitive cholesteric liquid crystal possessing a high value of optical activity is studied. A
few microns thick layers rotates the polarization plane of visible light by not less than 90 degrees. At the same
time, scattering, absorption, and optical anisotropy are insignificant. The behavior of this structure under
exposure to UV is investigated. A smooth decrease in optical activity resulting in a change in the color of the
structure between crossed polarizers is obtained. The process ends with a phase transition into the isotropic state
in which the polarization plane rotation is absent (the structure becomes black). On the basis of the obtained
results, two methods of optical information recording in such a layer have been demonstrated.

Keywords: optical information recording, optical activity, cholesteric liquid crystal.
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SUMMARY

OBTAINING OF WEAR AND CORROSION RESISTANT COATINGS WITH NEW POWDER WIRE
Mirijanashvili Z.M., Dadianidze G.A., Migaberidze M.P., Sharashenidze J.A., Gabunia V.G. and

Ukleba K.Z.

F. Tavadze Institute of Metallurgy and Materials Science

The wear and corrosion-resistant coatings are obtained by electro-arc welding with new compositions of powder
wires: sample 1 (casing NiCr - content CrsC,) and sample 2 (casing steel O8KII - content CrsC,). Three-layered
3.5-4 mm thick samples are characterized by maximum hardness (60.5-62 HRC). Correspondingly, the wear
resistance of the coating surface is also increased. Chromium carbide phases formed during welding have a
positive effect on the wear characteristics of the samples. Determining the sample’s wear resistance shows that
after passing from 1200 to 1400 meters, the friction coefficient is almost equal and the surface of the welded
sample is stable. Studying the corrosion resistance of coatings with three layers of sample #1 in 10% NaCl,
NaOH, and HCI solutions show that its surface is unchanged after 170 hours of testing. The corrosion rate is
0.0050g/m?h, which corresponds to 1 point on a 10-point scale of corrosion resistance. By electrochemical
research of sample #1 in 3% NaCl solution, high corrosion resistance has been established. Therefore, the type of
casing used in the powder wire electrode does not significantly affect the wear resistance of the coatings, while
using of NiCr as casing significantly improves the corrosion resistance of the coating.

Keywords: coatings, corrosion, wear, powder wires, electro-arc welding.
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SUMMARY

THERMODYNAMIC ANALYSIS OF THE NICL2-CRCL3-CR7Cs SYSTEM FOR OBTAINING
CHROMIUM-NICKEL CONTAINING POWDERS BY ALUMINOTHERMY

Ukleba K.Z. and Mirijanashvili Z.M.

F. Tavadze Institute of Metallurgy and Materials Science

Thermodynamic analysis was carried out using the universal ASTRA-4 software package in the temperature
range of 500-1500 K and the change in the equilibrium composition of the condensed and gaseous phases of the
mixture of the studied components NiCl,-CrCls-Cr7Cs-Al during the aluminothermy process was determined. It
is shown that the phases of metallic chromium and nickel are found at 550 K and stable up to 1500 K. From a
thermodynamic point of view, it is desirable to carry out the aluminothermy process of these systems in the
temperature range of 1000-1100 K.

Keywords: thermodynamics, chloride-carbide components, aluminothermy.
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DESIGN A SOLAR POWER PLANT AT THE RIVER KHVIRILA
Kapanadze G.L., Tsinadze Z.0O. and Bagration-Davitashvili A.N.
Georgian Technical University

Abstract. According to scientists, the use of energy carriers such as coal, gas, and oil causes global warming.
Therefore, alternative energy sources such as solar, wind, and geothermal energy are receiving a lot of attention.
The paper discusses the installation of solar panels on the river Kvirila in Chiatura municipality, which can bring
additional benefits in the form of generated energy. The research uses old and new aerial photographs and a new
digital terrain elevation model DEM processed with GIS technologies.

Keywords: alternative energy, solar energy, solar panels.

Introduction

According to scientists, the use of energy carriers such as coal, gas, and oil causes global
warming [1]. Therefore, alternative energy sources such as solar, wind, and geothermal energy are
receiving a lot of attention [2]. The paper discusses the installation of solar panels at the river Kvirila
in Chiaturi municipality, which can bring additional benefits in the form of generated energy.

Kvrilila is the main river of Chiatura municipality, which flows at a distance of 16 km and
almost divides the Chiatura plateau into two parts. Kvirila originates from the southern slope of the
Rachi mountain range - in Ertso hollow, at an altitude of 1711 m above sea level. It flows from the
Ertso Lake and joins the river near the village of Vartsikhe (Vartsikhe Hydropower Station). The
length of the river is 140 km, and the area of the basin is 3630 km. The main tributaries are Jruchula,
Dzirula, Cholaburi, and Tskalsitela. There are floods in spring, scarcity of water in summer, and high
water in autumn. It is fed by snow, rain, and underground water. The average flow near the city of
Chiatura is 20.7 m/s. It is used for the enrichment of manganese ore as technical water, for irrigation,
and for mills [3].

In Chiatura Municipality, the river Kvirila flows within the municipality for about 24 km. The
part of the river that is interesting for solar panels is lengthwise near 900 meters. This section is
special because the river in the city is surrounded by an artificial bed. A special concrete structure is
necessary in order to place panels optimally for sunlight.

At present, contamination with manganese leaching is not a problem, as we get energy from
the sun. We can give any shape and direction to the built construction of the artificial bed, and the
water will not harm it. If we talk about some details, on the contrary, placing it on top of water has its
positive side, but manganese pollution plays its role.

The construction is of great importance because at least 95% of the river in the municipality is
in a natural bed and only in the city area it is possible to place the solar panels. The research was also
conducted in this regard.

Geographical characteristics of the municipality

Chiatura municipality is part of the Imereti region and is an administrative-territorial unit. The
total area of the territory is 542.5 km, the center is the city of Chiatura, which includes 60 villages.

The structural plateau of Chiaturi is located within the borders of Chiatura, Sachkhere, and
Kharagauly administrative municipalities. The structural plateau is divided by the river Kvirila and its
tributaries (Jruchula, Nekrisa, Bogiristskali, Rganizghele, Katskhura, Buja, Sadzalikhevi, etc.). It is
rather deep (100-300 m), with canyon-like valleys (Fig.1).

The municipality has humid weather. It knows moderately cold winters and hot, relatively dry
summers. The average annual air temperature in the 400-700 meter altitude zone is +10°C - +14°C,
and +22°C - +24°C in July. Absolute minimum 16°C - 0°C. Absolute maximum +39°C - +40°C. On
average, 1100-1200 mm of precipitation falls per year (the maximum is in autumn and winter). In the
higher zone, the air temperature decreases with height. North-east winds prevail in winter and south-
west winds prevail in summer, fion winds are also frequent. Snow cover in the vicinity of Chiatura
lasts from January to early March. The maximum height of the snow cover rarely exceeds 150 cm [3].
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Research Methodology

In order to operate a solar station, we need to find, process, and consider certain materials. Old
and new aerial photography, new terrain digital elevation model DEM, 30 meters in pixel resolution,
processed with GIS technologies; ArcGIS, QGIS, and Google Earth are used for research.

Geographical location

The artificial river bed starts at the coordinate 359,096.60E 4,683,447.40N and ends at the
specially arranged river dam at 358,317.82E 4,683,209.32N. The average width is 39 m, and 330 m
long to accommodate the solar panels, 37,836 m? area.

On the south side of the river, in the same area, there are trees in a certain part, which more or
less, will still affect the installation of the station. This issue is especially important during the winter
months, as the tree shadows along the river almost reach the other side of the river bed. But, it will be
possible to compensate by raising the construction, 2 or 3 meters from the railing will be enough. 4
bridges pass through the same obstructing shadow factor, where 2 are pedestrian and 2 are
vehicular/pedestrian, it is necessary to have a certain distance of at least 4 meters (fig. 2).

Modeling results

The modeling done on the digital upland terrain showed us that in the entire territory of the
municipality (fig. 3). The radiation received during 1 day in the month of August is:

Maximum - 6020.78, minimum - 977.16

All in August:

Maximum - 168592.73, minimum - 30089.39

During the year:

Maximum - 1617594.5, minimum - 301422.68

Solar radiation raster uses watt-hours per square meter as a unit of measure, to convert to
kilowatt-hours we need a formula:

"Solar_radiacion_Whm?" / 1000

The obtained results were changed as follows:

For 1 day in the month of August:

Maximum - 6.02, minimum - 0.97

All in August:

Maximum - 168.593, minimum - 30.08

During the year:

Maximum - 1617.59, minimum - 301.423

Unfortunately, due to the error of the terrain and aerial photography, it is impossible to say
exactly what values are fixed in the bed. We cannot connect rasters of different resolutions and
origins, only generalization is possible.
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Fig. 2. Solar station on the Kvirila River
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Fig. 3. Direct incoming radiation in Chiatura Municipality

The exposure (horizontal direction) is the main part of the south, a small amount is fixed in the
southeast. The slope can be removed from the terrain parameters, however, construction on a river bed
automatically means that it must be determined on-site when placing the panels.

With the help of aerial photography, 5216 panels placed on the structure were drawn in vector
format.

Dimensions and distances

2.279 m long, 1.134 m wide, 0.035 m thick, and the distance between them is 0.02 m.

When placing, each tree was taken into account, as well as the distance from bridges minimum
of 4 meters and more, since their shadow causes energy loss.
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Sunshine
To account for energy shortages, Google Earth can help us better understand historical space
imagery, such as the Landsat satellite (fig. 4 and 5)

Bing Virtual Earth
N >

Fig. 4. Satellite images

In March, the shade of the trees does not reach the other bank of the river, but it limits the
space for the project to 400 meters (fig. 4).

June 2020

Fig. 5. Satellite images

Comparison with Global Solar Atlas

Atlas is easy to use, but it has its prerequisites. For comparison it was possible to take only 1
specific point and not a mass area, station type "Ground mounted"”, capacity 1000 kwp. Geographic
coordinates 42.290394°,043.28606°

A kilowatt peak (kwp) is a unit of measurement for the power of a photovoltaic system.
Azimuth 180°, inclination 35°.

The average output is 1310 gigawatt hours every year, and the global radiation is 1594.9
kWh/m2,

150

: Illl""lllj

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mwh)

Fig. 6. Monthly Average [Photovoltaic Power Generation]
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Average hourly profiles
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Conclusion

Kvirila river can bring additional benefits if the project is well coordinated and small details
are taken into account. Perhaps, the results in the developed model exceed expectations and reality, but
the existence of a small station can be promising and a role model for others. The rest is financial,
considering that 5216 panels with 300 watts of power = 1564.8 kilowatts, the payback period may be
more than 5 years.

It is worth noting that moving panels on the surface of the water are becoming popular
worldwide on reservoirs, and structures on canals, but nothing is seen on rivers so far.
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DESIGN OF SOLAR PANELS ON ENGURI DAM AND JVARI RESERVOIR
Kapanadze G.L., Tsinadze Z.0O. and Bagration-Davitashvili A.N.
Georgian Technical University

Abstract. The placement of solar panels on the reservoir of Engurhesi Dam is discussed in the paper. A model
of a solar power plant has been created on the reservoir of the dam and in the surrounding area. Also, the
placement of such panels on the body of the dam and surrounding buildings and space. The amount of electricity
generated by these solar panels is calculated based on the annual intensity of solar radiation.

Keywords: Enguri hydroelectric power station, solar energy, solar panels, floating solar panels.

Introduction

In the field of hydropower, we always hear that water energy is the cheapest to produce
electricity. According to the International Renewable Energy Agency (IRENA), hydropower installed
in 2021 accounted for less than 8% of renewables completed that year. The reason is the less
competitive price per kilowatt hour produced. A new IRENA report on renewable energy costs shows
that prices for all renewables are continuing to decline, except for hydropower, concentrated solar
power (CSP), and geothermal, presented in Table [1].

Global weighted average total installed cost, capacity factor, and levelised cost of electricity trends by
technology, 2010 and 2021.

Total installed costs Capacity factor Levelised cost of electricity
(2021 USD/KW) % (2021 USD/KW)

2010 | 2021 | Percent | 2010 | 2021 | Percent 2010 2021 Percent

change change change
Bioenergy 2174 | 2353 -13% 72 68 -6% 0.078 0.067 -14%
Geothermal 2174 | 3991 47% 8 77 -11% 0.050 0.068 34%
Hydropower 1315 | 2135 62% 44 45 2% 0.039 0.048 24%
Solar PV 4808 | 857 -82% 14 17 25% 0.417 0.048 -88%
CSP 9422 | 9091 -4% 30 80 167% 0.358 0.114 -68%
Onshore wind | 2042 | 1325 -35% 27 39 44% 0.102 0.033 -68%
Offshore wind | 4876 | 2858 -41% 38 39 3% 0.188 0.075 -60%

Description of Enguri river basin

The basin of the Enguri River, which is located in the north-western region of Georgia, has an
area of 4060 km. Most of it (about 78%) is in the mountains, above 1000 meters above sea level. The
length of the Enguri river is 220 km. Its basin in the village of Jvari is a strong mountainous surface
covered with dense forest.

It should be noted that hydroelectric power stations, the construction of which is carried out on
mountain rivers, usually represent a complicated complex of hydraulic structures. It is also
characteristic of hydropower plants built on mountain rivers that their individual structures are several
kilometers apart. This circumstance further complicates the use of mountain rivers and leads to the
necessity of implementing complex schemes for the use of the river, which is manifested in the
additional dumping of tributaries and bordering rivers. Enguri is one of the most abundant rivers in
Georgia. The average annual flow of the river with the arch dam is 155 m%/s, the maximum reported
flow with 0.01% provision — 25 00 m®/s, and with 5% provision - 950 m%/s [2].

The Jvari reservoir was established on the Enguri River with a 271.5 m high arched dam,
which was built 5 km upstream from the Jvari settlement. It belongs to non-porous mountain
reservoirs of the canyon type. When the water level at the dam is the maximum — of 510 m, the river
Enguri valley is flooded at 27 km; The width of the reservoir varies from 100-200 m to 1500-1700 m;
The maximum height of water level treatment (lowering) is 70 m. The total volume of the reservoir is
1110 million m3, and the useful volume is 670 million m3[2].



98 bLSISBDIIR I LSO6IN6(M L0OSLLI60, GEORGIAN ENGINEERING NEWS, M7, 2023

The surface area of the reservoir is 13.31 km?2. The purpose of the reservoir is the seasonal
regulation of the Enguri river and is characterized by the following indicators: the catchment area of
the basin is 4060 km?, the annual multi-year runoff at the dam is 4777 million m3, the average annual
consumption — is 155 m®/s, maximum consumption obtained as a result of observation, 950 m%/s,
minimum consumption - 16 m?/s, runoff water Coefficient of Utilisation - 0.97. [2].

In addition to the fact that Enguri Hydropower Station is the backbone of Georgia's energy, we
can talk about another positive aspect of it. How well the reservoir, dam, and surrounding area can
absorb solar energy. Of course, it won't be enough to compete with water. For this, radiation modeling
is a simple and convenient practice.

Research

The dam, the surrounding buildings, the hotel, and future tourist attractions certainly need
electricity. It would be interesting if the solar plant would meet the local demand for electricity, if not
completely, at least partially.

In GIS technologies, we have two types of terrain, DTM (Digital Terrain Model) where there
is only the surface of the land, and DSM (digital surface model) where the data includes information
including all the details that are placed on its surface. There is no need to make a choice at this stage.
A 30-meter terrain model in a pixel can provide general reports for the day, month, and year (Fig. 1).

Z, elevation DSM
& Digital Surface Model

Z, elevation DTM

Fig. 1. Terrain models

The fact is that placing solar panels on the reservoir and its territory is not so easy, compared
to the roof of the house. The location, natural conditions, direction of the horizon (exposure), duration
of sunlight, and others play an important role.

According to the real estate cadaster of the National Public Registry Agency, various buildings
of "Engurhesi LLC" are located far from the dam. Their condition, suitability of the roof, and potential
for a solar plant were taken into account.

Figure 2. shows the layout of the solar panels on the surface of the Enguri hydroelectric power
station’s Jvari reservoir.

It is a way of measuring how much sunlight a particular location receives. This concrete
represents the intensity of sunlight (solar radiation) for one hour on an average of 1000 watts per 1
square meter.

Formula:

1 peak sun hour = 1 hour of sunlight at 1,000 W/m? = 1,000 Wh/m?

And since 1000 watts is identical to 1 kilowatt

1 peak sun hour = 1 hour of sunlight at 1 KW/m? = 1 kWh/m?

Solar panels are typically calculated for an input power of 1000 watts/m?. Therefore, during
the peak solar hour, a 1kW plant is expected to receive 1 kW-hour of energy, while considering
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system losses and other factors such as ambient temperature. Cooling is necessary for the panels, the
water in the reservoir plays this role, and the others require appropriate equipment, which leads to an
increase in installation costs [3].

For example, in Portugal, the first combination of hydroelectric and solar power plants (FSPP-
Floating Solar Power Plant) was created. The panels generate the amount of energy that 100 homes
need for a year. A floating station was installed at the "Alto Rabagdo" dam in the municipality of
Montalegre in 2017. 840 solar panels with a capacity of 220 kilowatts cover 2500 square meters,
generating 285 megawatt-hours. The Alto Rabagdo Dam generates 85 GWh and the surface of the
reservoir is 22.12 km2 [4].

Conventions
wess The lowest water mark - : .- o S N
Water intaks gallery ‘ &

Panel placement ar=a on the dam
[E=5] Simpte panals - project 2
@ Simple pansls - project 1

Fig. 2. Solar station on the Jvari reservoir

Modeling results
Dimensions and placement of panels.
2.279 meters X 1.134 m X 0.035 m and a distance of 0.02 m

Surrounding area

The largest amount of radiation comes from the parking area near the arch dam of Engur
hydropower station, as well as from the building located there.

224 panels were placed on the parking lot, and 32 on the building. The construction assembled
in this area will not prevent the use of space in the old way and has the most potential in terms of
receiving radiation, besides, the exposure is on the south/southwest and specifically the west sides.
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Fig. 3. Solar station on parking space and building

Next to the dam, 52 panels were placed on the roof of the hotel, and it would also be
interesting to cover the concrete construction specially arranged for visitors to the reservoir with
panels. On average, 80 pieces will be placed.

Fig. 4. Solar station on hotel and visitor space

The left side of the body of the dam near the water intake is unfavorable and panels can be
placed on the middle and right sides. The number reaches 411.
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The power of the station depends on the water level. It can be placed in the water in the worst
case, at the level of water intake, because the hydroelectric power station already stops working due to
water scarcity. Aerial photography of different years was used for observation.

For this, a separate buffer polygon was created programmatically, which repeats the shape of
the water deficit on all sides. The first part of the station was placed with 86204 panels, and the second
one was given only a visual formulation, since the relief of the reservoir shows question marks here,
we do not have bathymetry, and it is unclear to what extent it will be possible to protect it from the
flooding of the river.

The buildings adjacent to the lower buffet are useful for 426 panels. It is necessary to calculate
and specify their current physical condition, type of roofing, and slope. Later, it is possible to correct
the stations and place the appropriate number.

Fig. 5. Solar panels on buildings

Conclusion

The presented work is a model, it cannot guarantee accurate and reliable results. Taking into
account that the duration of sunlight in this area is low (from 1900 to 2000 per year), not completely,
but partially, this area can be used, both the Reservoir and the surrounding area.

If we calculate a station consisting of 300-watt panels, we would have capacities in kilowatt-
hours:

73.2 on the parking space, 9.6 on the building

Hotel - visitor space 15.6 and 24

Buildings on the lower side of the dam 127.8

123.3 megawatts on the Enguri dam and 25861.2 megawatts on the first floating project
reservoir.

Depending on the size of the solar station, the nearest substation for connecting to the network
is in Jvari settlement, 5 km away.

Floating panels in the reservoir are good, but recently, due to water scarcity, the hydroelectric
power station has been working problematically, there is less water, and less space, creating a problem
in tourism and the safety of placing the panels. While the reservoir has the conditions and time to fill
itself, what is the guarantee that the material brought by the mountain river Enguri during the
flood/flood season will not endanger the solar station. In the case of the existence of the Khudoni
Hydropower Station, this danger would be eliminated.
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SUMMARY

ENGINEERING-HYDROGEOLOGICAL CONDITIONS OF CONSTRUCTION SITE OF "KHOBI 2
HPP" HYDROTECHNICAL COMPLEX

Natsvlishvili M.G.

Georgian Technical University

The article covers studying engineering-hydrogeological conditions of the construction site of “Khobi 2 HPP”
hydrotechnical complex and its adjacent territory water-bearing complex. For stating filtration properties of rock
massif Lugeon tests were performed in single boreholes drilled at the Complex territory with using single or
double packer. Filtration properties were determined for cover soils as well with field test infusions and
pumping. Chemical content of waters of the rivers Khobistskali and Gvalashara and their single tributaries as
well as ground waters observed in the boreholes were studied in laboratory.

Keywords: Hydrogeology, water chemistry, chemical analysis, fracturing system.
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SUMMARY

THE PRINCIPLE OF CHOOSING THE TYPE OF HYDRO TURBINES OF MICRO-HPP

Jokhadze P.D. and Gokadze D.G.

Georgian Technical University

This article discusses the role of micro-HPPs with an installed capacity of up to 100 kW in the of water resources
development small rivers in Georgia. The principle of choosing a two-chamber crossflow type turbine
(Ossherger type turbine) for a micro-HPP is discussed; The advantages of this type of turbine are described.
Keywords: micro hydropower, hydropower turbines, control systems.
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SUMMARY

THEORETICAL CHARACTERIZATION OF THE TURBULENT MODE OF WATER

FLOW IN THE PRESSURE CHAMBER

Bibileishvili G.V., Kufaradze L.P., Kezherashvili M.G., Gogesashvili N.N. and Ebanoidze L.O.
Engineering Institute of Membrane Technologies of Georgian Technical University

In order to obtain high-quality drinking water from natural waters, appropriate hydrodynamic characteristics
were developed to ensure stable operating conditions and high performance of the membrane unit. It was
determined that the increase in the inlet cross-sectional area of the pressure chamber for turbulent motion leads
to a decrease in the critical value of the Reynolds number, which is a precondition for the optimization of the
energy efficiency index.

Keywords: turbulent flow, velocity, baromembrane processes
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SUMMARY

ANALYSIS OF LOCAL AND INTERNATIONAL SITUATION OF SOME RESEARCH ISSUES OF
NATURAL FRESH WATER NANOFILTRATION PROCESSES

Bibileishvili G.V., Tananashvili L.A., Kufaradze L.P. and Kezherashvili M.G.

Engineering Institute of Membrane Technologies of GeorgianTechnical University

The analysis of some issues of local and international patents for the research of natural, fresh water
nanofiltration processes, membrane devices, the creation and use of filtering polymer membranes determines the
consideration of the technologies and techniques created by local and international researchers for the scientific-
research works of the Institute, the basic technical level and prototypes.

Keywords: membranes, filtration device, baromembrane processes, polymers.
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SUMMARY

CHEMICAL ANALYSIS OF BORJOMI MINERAL WATER FROM A NEW

WELL NO.132 AT ADEPTH RANGE OF 0 - 1000 M

Shavgulidze N.A. and Aptsiauri L.G.

Georgian Technical University

The article describes the stages of the process of drilling the central mineral new well No. 132 of the Borjomi
mineral water deposit, the results of the chemical analysis of the mineral water obtained from the well and their
analysis, and the category and type of water of the developed research well. The relevance of the mentioned
issues is due to the increase of exploitation resources of the Borjomi mineral water deposit.

Keywords: Borjomi mineral water deposit, mineral water, mineral water resources, chemical composition,
mineralization, water category, and type, correlation.
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SUMMARY

ON SOME METHODS OF WATER PURIFICATION FROM NITRATE IONS

Kozashvili T.I., Murdzhikneli G.G., Tomaradze O.K. and Stepnadze 1.S.

Georgian Technical University

The methods of water purification from nitrate ions are discussed. A device for monitoring the nitrate ion has
been developed.

Keywords: water, nitrate, cleaning methods.
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SUMMARY

ENRICHMENT OF SAKDRISI ORE BY FLOTATION METHOD

Geleishvili 1.T., Demetradze M.B. and Bagrationi N.J.

Georgian Technical University

Thus, as a result of the enrichment process of Sakdrisi ore by the flotation method, a collective concentrate is
obtained, which is characterized by high quality indicators of non-ferous and noble metals extracted from it.
Keywords: flotation method, Sakdrisi ore.
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SUMMARY

STUDY OF THE COMMON ION EFFECT IN THE EQUILIBRIUM SOLUTION OF A WEAK ACID
Berdzenishvili I.G., Razmadze M.T., Geliashvili Z.E. and Jikidze K.K.

Georgian Technical University

The work is devoted to the study of the common ion effect in the equilibrium solution of a weak acid. To study
the electrical conductivity of the acetic acid solutions, the features of the common ion effect and the modeling of
the accompanying processes special device was constructed. This common ion effect is considered as one of the
factors that affects solubility of substance in a reacting system. Such a series of experiments is relevant today in
buffer management.

Keywords: common ion effect, equilibrium, shift, solution, weak acid, solubility.
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SUMMARY

CHROMATOGRAPHIC STUDY OF THE COMPOSITION OF POLYMERIC

COMPOUNDS OF WINES

Shatirishvili Sh.l. and Chkhartishvili N.N.

Georgian Technical University

The work deals with the study of the composition and structure of wine sediments by pyrolysis correlation
chromatography, sieve chromatography, and nuclear magnetic resonance spectrometer. Data on their molecular
mass and functional groups are obtained.

Keywords: sieve chromatography, pyrolysis chromatography, sediments.
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SUMMARY

DETERMINATION OF PHENOLIC ACIDS IN WINES BY THE METHOD OF THIN-LAYER
CHROMATOGRAPHY, WITH PRELIMINARY REMOVAL OF THE OUTLET SAMPLE

Shatirishvili Sh.1., Kiladze M.T. and Shatirishvili 1.Sh.

Georgian Technical University

The composition of phenolic acids was determined by the method of thin-layer chromatography, with
preliminary removal of the outlet sample in "Nafareuli” wine. It was shown that the composition of phenolic
acids in wine is lower than in brandy. This method can be used in factory laboratory conditions.

Keywords: ultrafiltration, thin-layer chromatography, silica gel.
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SUMMARY

DETERMINATION OF BIOCHEMICAL CHARACTERISTICS OF KAPISTONI AND

VERMENTINO WINES

Sordia E.K., Dzneladze S.J., Butskhrikidze E.L., Samitashvili T.V. and Kebuladze E.L.

Georgian Technical University

Wine is a product of complex composition, which is obtained by the technological processing of grapes. More
than 1000 components have been discovered and studied in it, most of which are characterized by beneficial
properties for the human body. The composition of wine is greatly influenced by various factors, such as grape
variety, winemaking technology, soil composition, fertilizers and pesticides, and various environmental and
climatic factors. Kapistoni and Vermentino were selected for research from numerous varieties grown at the
research base of Jighaura. Dry white wines were produced using a similar technology. Based on the objectives of
the research, the main chemical indicators were determined in wines: ethyl alcohol, pH, titratable acidity,
volatile acidity, free SO,, bound SO, and sugars. Based on the results of the research, it was found that the
wines selected for analysis correspond to the limits established by the standard for the main chemical indicators.
Keywords: wine, kapistoni, vermentino.
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SUMMARY

CHANGES IN CHERRY LAUREL FRUIT DURING STORAGE IN VARIOUS CONDITIONS
Surmanidze D.D. and Gvasalia L.E.

Georgian Technical University

In the subtropical zone of Western Georgia, both cultivated and wild forms of the Common Laurel are widesp-
read. The fruits of this plant are rich in vitamins, carbohydrates, and other nutrients. The aim of the study was:

* To determine the optimal conditions for postharvest storage of the fruit, so that the harvested fruit preserves its
commodity properties and nutritional value as long as possible;

* To study the effect of environmental temperature on the processes during storage.

The fruits of the test plant were divided into two - half of them were kept in racemes and another half were kept
separately. In both variants of the trial, fruits were again divided into two for storage at different temperatures
(20 + 2 °C and 6 + 2 °C). It has been shown that laurel’s physical and chemical properties change during the
storage process. The fruit of the laurel loses its hardness, the titratable acidity decreases, and the content of
phenolic compounds and vitamin C decreases. These processes become more intense after 2 weeks of storage. 20
days after harvesting, technical losses are higher than 30%, and after 1 month, for fruits stored at room
temperature, it is 50-70%. These indicators are lower for fruits stored in refrigerated conditions (30—58 %). The
experiment showed us that to reduce technical spoilage, it is better to keep the fruits in racemes, as in this case,
the number of rotten and spoiled fruits is 20% less. Natural mass losses during storage reach 15—20 %. Losses
during refrigeration are less, however, unlike technical spoilage, the difference here is much smaller (=5 %).
Keywords: cherry laurel, storage, natural losses, technical spoilage, fruit hardness, titratable acidity, vitamin C,
phenolic compounds.
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SUMMARY

BUCKWHEAT BREAD WITH THE ADDITION OF PIP FLOUr

Parjanadze T.M., Sordia E.K., Dzneladze S.J., Dolidze M.V. and Mamardashvili N.G.

Georgian Technical University

The article presents a new recipe for baking buckwheat bread with the addition of "Saferavi" pip flour of the
Georgian grape variety. Special attention is paid to the characteristics of both buckwheat flour and "Saferavi"
pip. Buckwheat bread baked by the developed method is gluten-free, which is recommended for people with
various diseases.

Keywords: buckwheat, pip, flour, bread.
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SUMMARY

BACTERIAL DISEASES OF WOODY PLANTS

Kanchaveli Sh.S., Pavliashvili K.M. and Chachkhiani-Anasashvili N.R.

Scientific Research Center of the Ministry of Agriculture of Georgia

Georgian Technical University

Akaki Tsereteli State University, Kutaisi

It is established that phytopathogenic bacteria cause diseases of both cultivated and forest woody plants. The
latter are of four types: parenchymatous, vascular, generalized, and plastic. Diseases caused by phytopathogenic
bacteria are of various forms, such as burns, cancer, necrosis, spotting, wilting, and others. The ways of
penetration and spread of the bacterium in the plant have been studied Bacterial diseases of cultivated and forest
woody plants are characterized by great harmfulness and they cause great damage to both agriculture and
forestry. Measures to combat bacterial diseases have been developed.

Keywords: bacterial diseases, phytopathogenic bacteria, woody plants.
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BJIMSTHUE CPEJIbl HA PA3BBUTHUE FOJIE3HU PACTEHUI
Kanuagenu LI.C.
Hay4yHo-ucciaenoBarenabckuii neHTp MUHHCTEPCTBA CeJILCKOT0 Xo03siiicTBa I'py3un

Ha ce3onHOE pa3BuTHE M reorpaduyeckoe pacnpocTpaHeHue 0oJie3Hel OKa3bIBAIOT BIIHSIHUE
MOTO/IHBIE YCJIOBUS W TOYBEHHBIE ()aKTOPHL. DTO — OAWH W3 TJIABHBIX W HanOojee OOIIHUX BHIBOJOB
natonoruu pacrteHuil. Camo yTBepXKIEHHE CTapo, HO CTPOTMH aHalW3 M TOYHBIA YYeT BIUSHUS
OCHOBHBIX (DaKTOPOB MPEACTABIAIOT COOOW AOCTHKCHHE CpPAaBHHUTENBHO HEIaBHEro BpeMeHH. Ha
OCHOBE HaKaITMBAIOIINXCS JaHHBIX O BISHUA (PAKTOPOB BHEIIHEH Cpellbl BO3HUKAET HOBasl OTPACIb
(UTONATONOTHH — SKOJIOTHS BO30yIuTeNei Oose3Heil pacTeHni win, B 6oJiee IIMPOKOM MOHUMAaHUH,
3Kosorus 6ose3Heil pacTeHui.

Hogyto 3py 3xonorudeckoro moaxoaa K 001e3HsIM pacCTeHUN OTKPBUTH MHOTHE UCCIIEA0BATEIH
[1-5].

Jns KaKJI0ro codeTaHusl — MATOreH — XO35MH — BHEUIHSSA Cpefia, CYLIECTBYET XapaKTepHas
CKOpPOCTh W CTENeHb pa3BuThs Oone3Hu. JIroOoi naHHBI (hakTOp BHEITHEH Cpenbl, TaKoH, Kak
HampuMep, TEeMIIepaTypa, UMeeT Uil KaKIOTO TAaTOreHa COBEPIICHHO OIPENeICHHBI MHHHMYM,
OIITUMYM U MAKCUMYM, TaK 4YTO IPCACIIbI HJ'IIOC'I/I'MI/IHYC'OTKJ'IOHGHI/II\/'I OT OIITUMYMaA, B KOTOPEIX POCT
MaTOreHa 3aMETHO He 3aMeJISIeTCSl U He OTPaHNYNBAAETCsI, MOTYT CYMTATHCS HOPMOH paszutus. Ho Ha
XO35IMHA TaKKe OKA3bIBAIOT BIUSHHE TEMIIepaTypa W MHOTHE Jpyrue (hakTopbl CHOCOOHBIE W3MEHUTH
ero OOBIYHYIO BOCIIPHUMYMBOCTE. OHU U Te e (HaKTOPBI MOTYT MO-Pa3HOMY BJIMATH HA NMATOTEHBI U
Ha XO35SMHA: OHH MOTYT OBITH ONArompUATHBIMH UISI OJHOTO W3 HUX W BPETHBIMU UIS JPYTOTO.
[Tosromy Hambonee CHILHOTO pa3BUTHS OOJIE3HM B HAMKPATYAHMIIUN CPOK CIEAYET, MO-BHIUMOMY,
O’KUJIaTh B TOM CIJTydae, eclid PakTOphl BHEIIHEH CPebl OKaXyTCs HEOIaronprusTHBIME ISl XO35MHA U
OnaronpusTHEIME AJ1s1 TatoreHa. [lpu oOpaTHOM cooTHOIIEHNH 0OJIe3Hb pa3oBheTCa Hanbolee ciaabo
1, BEPOSTHO, OTPEeOyeT I CBOETO Pa3BUTHS MaKCHMAaJIbHOTO BpeMeHU. Tak kak MHOTHE (haKTOpPHI
OKa3bIBAIOT BO3JICHCTBME M HA NATOTeH M Ha XO3iWHA, TO CKOPOCTh, CTENEHb pa3BUTHUSI U
BPEIOHOCHOCTh 3a00JIeBaHHS OMPEICIISIOTCS, BUAUMO, alIreOpandeckoil cyMMON OJarONpUATHBIX H
HEONArONPUATHBIX JUIS pa3BUTHUS 3a001eBaHus (DaKTOPOB.

OpHa ¥U3 TJIaBHBIX MPOOJIEM B BBISACHCHHM BIIMSHUS BHEIIHEH Cpeiibl HA pa3BUTHE OOJIC3HEH
pacTeHHi 3aKI0YaeTcs B TOM, YTOOBI CYMETh pasTpaHUYHTh BIHSHHE, OKa3bIBa€MOE Ha MAaTOTeH, OT
BO3JICMICTBHS Ha XO3MHA. BBITH MOXET 1MOT0/1a OJIArONMPHUATCTBYET Pa3BUTHIO MTATOTEHA, a OBITH MOXKET
OHa CHIKAeT OOBIYHYIO0 YCTOWYHBOCTh XO35MHA M €T0 CIIOCOOHOCTH K BBI3ZIOPOBIICHHIO.

Yep6, npuunHsieMblii 3a0051eBaHNEM, HE BCETIa OMPEACIISETCS TOIBKO BOCIIPHUMYHBOCTHIO
TKaHEeW pacCTEeHHUA-XO35SMHA; OH ONPEJENIeTCS TaKKe M CIIOCOOHOCTHIO XO3sIMHA TPOTUBOCTOSTH
BO3JICHCTBHIO 0OJIE3HU M €r0 CIOCOOHOCTBIO BBI3JIOPABINBATH OT Hee. J[Be TIMHUM KyKypy3bl MOTYT,
HalpUMep, B PaBHOU CTENEHH MOPa)KaTbCs KOPHEBBIMU THWISIMH, HO Ta W3 HHUX, KOTOpas ObIcTpee
00pa30BBIBaCT BTOPBIYHBIC KOPHH, OYyJIET Jierde ONpaBiiAThCS OT HaHECEHHOTro eif Bpexa. Rhizoctonia
solani moxer BbI3BaTh THMOENb KOpHEW M cTeOseil KapTodes, 0OHAKO B OJArOMpPUSTHBIX YCIOBHUIX
HOBBIE KOPHU 00Pa3yroTCs JOCTATOYHO OBICTPO U YpOXKail MOKET OBITh CIIAaceH, TOTJa KaK B YCIIOBHAX
HeOJIaronpusATHBIX, CHIKAIOMIMX CHOCOOHOCTH XO35MHA K BBI3JIOPOBICHHUIO, HAaTOTEH MPUYMHSAET
00b19HO TOpasmo Gompmmid Bpen. CKOpPOCTh, C KOTOPOM IMATOTCH pa3pyllaeT, a XO3SWH BOCCTAaHAB-
JMBAeT pa3pylLICHHOE, HEPEIKO ONpeneNseT KOHEUHBIH yuiepd oT 3a0oJeBaHHUs, a CKOPOCTh 3Ta B
obonx ClIydasaX 3aBHCHUT OT BJIMAHWA BHCIIHUX yc.]'[OBHfI. CrocoOHOCTE XO3SMHA JIMKBUOUPOBATH
MPUYUHEHHBI ymep0d WM Kak-Tu00 KOMIIEHCHPOBAaTh €ro 3aBUCHUT OT poJa BO3AEHUCTBUS,
OKa3bIBAEMOI'0 IATOTEHOM, OT CIIOCOOHOCTH HEUTPAIN30BaTh ATOT OCOOBIN PO BO3ACHCTBHSA, a TAKKE
oT (aKTOPOB BHEUTHEW Cpelibl, OJarompHATCTBYIOIINX X03UHY HIIH MaTOTEHY.

BriHOCTHBOCTD, WM CIIOCOOHOCTH  PACTCHHMI-XO35€B  BBIIEPKMBATH  OMpPECICHHOE
MOpaKeHHE, TAKKE MOXKET IIMPOKO BapbUPOBATH B 3aBHCUMOCTH OT OKPY’KaIOIIMX YCIOBHHA. Bpen ot
JTAHHOTO KOJIMYECTBA CTEOIEBOM PrKaBUMHBI HA TAHHOM COPTE TIIEHHUIIBI MOXKET CHIIBHO W3MEHUTHCS B
3aBHUCHMOCTH OT ITOYBEHHBIX W TMOTOJHBIX yCJIOBHIA, OCOOEHHO IOCIE MEPHO/a IBETEHUS MIICHHUIIBL.
Cyxas, ’kapkas I0roja, IO-BUAMMOMY, YBEIMYMBACT BPEIHOCTh pIXKABUMHBI, a MPOXJaaHas
yMeHbIIaeT ee. Ha cMeXHBIX, HO pa3u4HO YIOOPEHHBIX JETITHKAX MOPAKEHHOCTh PXKaBUNHOW MOXKET
OBITH ONMHAKOBOW, HO BpeJ Ha NENSHKAX ¢ HEcOAJaHCHPOBAHHBIM COCTaBOM YIOOpeHHWi Oymer
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BEPOSTHO, OOJbIIE, YeM Ha JENSHKaX C ONTUMAJbHBIM COYETAaHHEM 3JIEMEHTOB MHHHEPAJIHHOTO
nuTaang. CHIDKEHHE ypoXas B pe3yibTare 3a00JeBaHHMS MOXKET OBITh yCyTryOJIeHO, €CIi BHEITHHE
yCIIOBHUSL HEONATONPHUATHBI AJISl X03WHA, HO BPE/ OT 0OJE3HH MOXKET ObITh B 3HAYUTEILHOW CTEHCHU
HEUTpaIM30BaH, €CJIM 3TH YCIOBHS XO3SHHY ONaronpUsTCTBYIOT.

VYCTaHOBIEHO, YTO MMEIOTCA, KOHEUHO, CllydaH, Korjga 3abosieBaHHE pa3BUBACTCsl 4O CBOETO
€CTECTBEHHOTO 3aBEpLICHUS B MpeefiaX OTHOCHTENbHO MIMPOKUX KOJeOaHW BHEIIHHX YCIOBHH.
MHorre THANY TUIOIOB B KOHEYHOM CUETe MPHUBOAAT K MOJIHOMY 3arHUBAHUIO HE3aBUCHMO OT TOTO,
I/Ie HaXOAATCs IUIOJBI- Ha JiepeBe Wiu B XxpaHunuine. CKOpoCTh 3arHUBaHUsI MOXKET BaPbUPOBATh, HO
CTENEHb €r0 PaclpOoCTPaHEHHs] OrPaHUYMBACTCS TOJBKO pa3MepoM IUIOJA, €ClM TeMIleparypa WU
Jpyroii pemarommid GakTop He OTKIOHSAETCS 3a MPEeibl, CYNTAIOIIMMUCS HOPMAIbHBIMU IS pOCTa
[aToreHa. JTO BEPHO B OTHOLICHHWH BO30YOUTENsI CEpOMl THWIM IUIOJOB Y KOCTOYKOBBIX IOPOA
Shlenotrinia fructicola u MHOTMX JAPYTMX CXOAHBIX MATOTCHOB.

OOmiece BNUSHHE MOYBCHHBIX W TIOTOJHBIX YCIOBUHMH Ha PaclpoOCTpaHEHHE M BPEIHOCTH
Ooie3Hell XOpOLIO HU3BECTHO, OJHAKO BO MHOTMX ClIydasiX OBIBA€T HEBO3MOXKHO ONPEHEIUTh
OTHOCUTENIFHOE 3HAYEHUE KAKIOTO OTIEIHHOTO (akTopa M caMblii MeXaHU3M ero aedctBus. s
MaKCHUMaJbHOTO Pa3BUTHS MHOTHX 0OJe3HEH HE0OXOIUMO OIpeIeIEHHOE COYETaHHEe OJIarONPHUSITHBIX
(baxTOpoB B HaJuIeXKAaIMe cpoKU BpeMeHH. JKapkas u cyxasi, X0J0JHas U BIaXKHAs, TeIjlasi U BIaXKHas
Morojia — TakoBbl HamOoJsiee OOBIUHBIE COYECTAHHS YCIOBHM, BBI3BIBAIOIIUE YCHJICHHOE Pa3BUTHE U
MOBBIICHHYIO HA JHS. BPEIOHOCHOCTh PACTEHUH.

OTBeTUTHh Ha BOIPOC OTHOCHUTEIHHO MECTA, BPEMEHU M CHOC00a BIMSIHUS BHELIHUX yCIOBHUI
Ha CTENeHb BPEAOHOCHOCTH OOJIE3HU MOXKET ObITh CPaBHUTEIHHO TMPOCTO WJIM, HAIPTUB, BeChMa
TpyZAHO. B HEKOTOpPBHIX CilyyasiX BHEIIHUE YCJIOBHS BIHUSIOT HAa OAWH WM HECKOJBKO JTalloOB B
00pa3oBaHMH, PaCIPOCTPAHEHUH U MPOPACTAHUU MHOKYJIOMA; B - APYTHX 3TO BIMSIHUE CKa3bIBACTCS
TJIaBHBIM 00pa3oM Ha O0OCHOBaHWHM M TOCIEAYIONIEM pPa3BUTHH NATOTE€HAa B PACTEHUH-XO3sWHA. A
MHOTZIa OHO CKa3blBa€TCSI Ha PACTEHHWH, HAa €ro OTHOCHTEIBbHOW NPUTrOJHOCTH B KaauecTBE
MUTATENILHON Cpenibl ISl IaTOTeHa, Ha €r0 yCTOMYMBOCTH, CIIOCOOHOCTH K BBI3ZOPOBIICHHIO WM €TO
BBIHOCITUBOCTH.

[Ipn ydere BAMAHUS BHEIIHUX YCJIOBHH Ba)KHO pa3rpaHM4YMBATH (PAKTOpBI, OKA3bIBAIOIINE
KOCBEHHOE BO3JIEHICTBUE, OT TeX, KOTOpbIE ACHCTBYIOT HEMOCPEACTBEHHO. B IIMPOKOM cMbICIe
reorpaduyeckoe pacnpocTpaHeHne OOe3Hel onpeenseTcs BHICOTOW HaJl YPOBHEM MOpPS U HIMPOTON
MECTHOCTH, OJHAKO (PAaKTUUECKU 3TH yCIOBHUS JIMILIbL ONPENENIAIOT BO3ACHCTBIE TaKUX (DAaKTOPOB, KaK
TeMIIepaTypa, BIaXHOCTb, HHTEHCHUBHOCTb OCBEILEHMS WJIM AJMHA IHS. THUIl U CTPYKTypa HOYBBHI
TaKXe MOTYT UMETh, B&YKHOE 3HAUYEHHUE, HO U OHH OKAa3bIBAIOT JIUIIb KOCBEHHOE BIIMSHUE, ONIPEIesis
KOJINYECTBO U JOCTYIHOCTh NOYBEHHOW BIIArd, a3pauuio ¥ KUCIOTHOCTh WM LIEJIOYHOCTD CPE/bI.

BaxHo Takke YUMTBIBATh Pa3IMYUsl MEXKAY MAKPOKIMMAaTOM W MHKPOKINMATOM, MEXIY
TIOT'0JI0N BOOOIIE ¥ MOTOAHBIMH YCIOBUSIMH B TO BPEMsI U MECTE, TJIE IIPOUCXOIUT Pa3BUTHE OOJIC3HH.

TpynHO JAOCTaTOYHO JIOTMYHO M YOOBJIETBOPUTENBHO KilaCCHQUIMPOBATH (PaKTOpHI,
OKa3bIBAIOIINE BIMSHHUE HAa pa3BUTHE OOJIe3HEH.

OnbITaMH YCTaHOBIIEHO, YTO CPEJU T€X BHEUIHUX (aKTOPOB, KOTOPHIE BIUSIOT HA Pa3BUTHE
3a00JeBaHui pacTeHH, HanboJiee 3HAYUTENbbHBIMU SBIISIOTCS TEMIIEPATypa U BIAXKHOCTb.

Temmeparypa YacTo SBIs€TCS pelalomuM (aKkTOpoM B ONPEAECICHHH CE30HHOTO U
PETHOHAIILHOTO PACTIPOCTpaHEeHUs1 OOINIe3HEH; OHa ke OmpeJeNsieT BHYTPUCE30HHBIE KoJcOaHHWs U
reorpaduyeckoe pacrnpocTpaHeHue Oose3Held. BricoTa Haa ypoBHEM MOpsS M IITPOTa MECTHOCTH
OKa3bIBAIOT OOJBIOE BIMSHUE Ha TEMIEparypy, a CJeIoBaTeIbbHO, M Ha reorpaguyeckoe
pacnpocTpaHeHHe 3a00IeBaHui.

Ha ocHOBaHMM NpOBENEHHBIX HAMU OIBITOB YCTAHOBJEHO, YTO HEKOTOpPHIC MATOTEHBI JIyUlle
BCErO Pa3BUBAIOTCS NPH HU3KUX Temmeparypax. laphrina pruni u T. deformans, BwI3eiBatomue
COOTBETCTBEHHO OOJIE3Hh KapMAIllKOB CJHMBBI U KypYaBOCTh JIUCTHEB TEPCHKA PEIAKO MPUYUHSIOT
CHIIbHBIA Bpel, pa3Be YTO B T€ CE30HBI WJIM B TEX MECTHOCTAX, II€ B TEUCHHWE BECHBI CTOUT
npoxjanHas M BI@XHas moroaa. PacmpoctpaneHme Spongospora subterranea, BosOyauTens
HOPOIIMCTON MapIu KapTodens, OrpaHNINBACTCS TEMH paifoHaMU TIe TeMIlepaTepa MOYBbI OCTACTCS
Ha CPaBHUTEIFHO HU3KOM YPOBHE.

K uuciy naroreHoB, Uil ONTUMAJIBHOI'O Pa3BUTHUA KOTOPBIX HEOOXOAMMA BBICOKAs WIH
CpaBHHUTEIBHO BBICOKas Temiepatypa, otHocsaThes Glomerella cingulate n Sclerotinia fructicola,
BBI3BIBAIOIINE COOTBETCTBEHHO FOPBKYIO THUJIb SOJIOK M CEPYI0 THHJIb IJIOAOB KOCTOYKOBBIX MOPOL;
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Fusarium oxysporum f. lini, F. oxeesporum f. lycopersici u Fusarium oxysporium f. conglutanus,
BBI3BIBAIOLINE COOTBETCTBEHHO yBsaHHE JIbHA, YBSITAaHUE MOMUAOPOB M JKEATYXy KamycTsl; Erwinia
amylowora (Bo30yauTenb 6akTepUaIbHOTO 0XKOTa MIOJIOBBIX).

[locae Toro kak 3apakeHHE OCYLIYCTBHJIOCH, HamOoJiee NPOCTOE M MpPSIMOE BIHMSHUE
TeMIIepaTypsl TMPOSBISAETCS B M3MEHEHUH HPOJODKUTEIFHOCTH TOT0O0 TIEPHOJa, TI0 UCTEYEHHH KOTO-
POrO MOSBIAIOTCS CHMITOMBI OOJIE3HH WIIH CIIOPOHOIEHHS BO30ynuTens. PxxaBunHa XJeOHBIX 371aKOB,
JIOKHAsE MyYHHUCTasl poca, MyYHHCTasi poca U HEKOTOPBIE Jpyrue OOJe3HM B Havaje KaXIOro Ce30Ha
HAYMHAIOTCS C CIMHUYHBIX MOPAXEHUH W JIMIIb MOCTENEHHO ¢ KaKIBIM HOBBIM ITHKIJIOM OECIIOJIOro
Pa3sMHOXKEHUsI, PaCIPOCTPAHSIOTCS Bce Ooutblie U Oombie. Yncno 3TUX LHUKIIOB, T.€. YUCIIO TeHepauni
CIOp, a CJIEAOBaTelIbHO, W BO3MOXXHOCTb BO3HHKHOBEHHS SHH(DUTOTHH, OMPENENAIOTCS CPOKOM
BPEMEHH, IPOTEKAIONINM OT Havaja 3apakeHHs 10 CTIOpOo0Opa30BaHMUS.

VYcTaHOBNIEHO, YTO TEMIIEpaTypa BIUSET Ha MPOAOJDKUTENLHOCTh HMHKYOAIIMOHHOTO TIepHOAa
Oone3nn. OT Havyana 3apakeHus: 10 00pa30BaHUs YPOJOIYCTYI BO30OYIUTENs] KOPOHYATON PKaBUUHBI
oBca. Puccinia coronata var. abenae mpoxomur 5 — 6 mHeil nmpu Temmeparype 25 °C, 9 nHeit — npu
20 °C, 13—15 gueit mpu 15 °C u 15 aueit — npu 13 °C.

COOTBETCTBEHHO IUPOKHE MPEebl KoIeOaHu OTMEUEHBI H Y APYTUX NaTOTCHOB — IPHOOB U
Oakrepuii. MukyOannonusiii mepuoa y Plasmopara viticola, Bo30yauTenst 10KHONH MYYHHUCTOW POCHI
BUHOTPaJa, MOKET BapbHpOBaTh OT 5 AHEH mo 7 Hedenb; y Fusarium oxysporum var. vasinfectum,
BO30YAMTENS YBSIAaHUS XJIOMYaTHHKA, apOy3a, KOPOBBETO TOPOXa U IPYTUX BHIOB PACTEHHM, HHKYOa-
[IMOHHBIN TTepHoA KojebaeTcs oT 58 qHeit mpu Temmnepatype 16 © mo 12 qHeit mpu 27 °.

VYcTraHOBNIEHO, YTO TeMIlepaTypa BIMSET HE Ha XapakTep BO3ACHCTBHSA, OKa3bIBAEMOIO
NaTOTeHOM, a Ha CKOPOCTh Pa3BUTHs MaToreHa. Pa3nuums HOCAT HE KaueCTBEHHBIN, a TOJIBKO KOJH-
YEeCTBEHHBIN XapakTep. B HEKOTOPHIX ciydasx TeMmIieparypa OmpenesieT He TOJIBKO CPOKU Pa3BHTHS
MIaTOT€HA, HO TAK)KE U CaMbliil THII €r0 BO3IECHCTBHS.

Bo MHOrmx ciydasx Temiieparypa OKa3blBaeT Ha ITIaTOreH OoJjiee CHIIBHOE BO3/ICHCTBHE,
HEXeNM Ha X03siMHA. Y (paKyIbTaTHBHBIX calpO(UTOB BIMSHUE TEMIIEPATYPhl Ha POCT M CHOPOHO-
HIEHUE MOXXHO OTPEJIENISATh HAa UCKYCCTBEHHBIX NMHUTATENBHBIX CpellaX, a 3aTeM COIOCTAaBISTh IOIY-
YEeHHbIEC JAHHBIE CO CBEJICHUSMH I10 PAcIpOCTPAHEHUIO M BPEIOHOCHOCTh JaHHOTO 3a0oieBanus. J{is
pocra Bo30yauTeNs yBsjaHus JibHa Fusarium oxysporum var. lini u s MakCUManbHOTO Pa3BUTHS
00JIe3HN YBSaHUS ONTHMAIBHOW CUNTAETCS OJIHA M Ta e TeMIeparypa, a uiMeHHo 24°. B ToMm ciyyae,
KOT/Ia KpHBask pocTa TMaToreHa W KpUBas pa3BUTHA OOJE3HM COBHAJAIOT WIIM MMEIOT OJMHAKOBOE
HarpaBJIeHHe U3MEHEHHUI, MOKHO C TIOJIHBIM OCHOBAaHMEM IPEIIOI0KNTh, YTO TeMIlepaTypa OKasbl-
BaeT BJIMSHUE TJIaBHBIM 00pa3oMm Ha maroreH. OJHAKO COBMNAJCHHE 3TUX KPHBBIX HAOIOAAETCs HE
BCeT/1a.

Thielavipsis basicola npu Temneparype 17 — 23° npudnHsier HauOONIBIIAI yIIEPO PACTEHUSIM
tabaka, a npu Temneparype 28 — 30°, ontumanbHOU IS pocTa rpuba, Bpea oT 0oJjie3HHW ObIBaeT
BechbMa HezHauuTenbHBIM. [lpu 17 — 23° rpud pacret cnabo, HO Tak ke ciabo pacTeT U caM Talax.
OueBUAHO, PACTEeHHE-XO3IMH TPH 3TOM HACTOJBKO OCNA0JIeHO, YTO JaXKe OCIa0JICHHBI MaToreH
MOJKET BbI3BaTh MaKCHMaJIbHOE TOopakeHHe. Kak M3BECTHO, TIIEHHIIA pa3BUBAETCS Jydllle BCETO B
NPOXJIaJHYIO TIOTO/1y, & KyKypy3a IIPpH OTHOCHTENBHO BBICOKOH Temreparype mouBbl. CaMblii BBICOKHI
NPOLIEHT KOPHEBOH THUIM Yy MILEHHLBI HAOIIOAAETCS MIPH TEMIIEpaType OKoyio 28°, a y KYKypy3bl —
npu 16° 1 HUKe, TOrJa Kak ONTHMAJIFHOW TEMIIEpaTypol sl pocTa rpuda sSBISeTCS MPUOTU3UTENBHO
25°. TakuMm 0Opa3oM, BIMSHHE TEMIIEpaTypbl Ha pa3BuUTHE OOJIE3HH NPOSABISETCS 31€Ch, BHIMMO,
IJIaBHBIM 00pa3oM B TOM, YTO OHa BBI3BIBAET NPEAPACIIONONKEHHE K 3a00J€BaHUIO Y PACTEHHUS-
X03MHA, TTOBBIIIAET €T0 BOCIPUUMYHUBOCTE. [Ipu Temriepatype okoiio 30° u BbIIIE, ONTHMATBHON JUIst
pocTa MYCKYCHOH JABIHM, TOCJIEOHSSI NPOSBISIET CPAaBHUTEIBHYIO YCTOHYMBOCTH K 3arHUBAaHUIO
CESIHIICB M YBSITAaHWIO — OOJIE3HSAM, KOTOpBIE BBI3bIBAalOTCS TpubOom Fusarium oxysporum. CuibHOe
pasBuTHe OOJIE3HH U BBICOKAsi €€ BPEJAOHOCHOCTh OTMEUAIOTCS MPU TEMIIepaType HUXKe TOH, KoTopas
CUMTACTCSl ONTUMYMOM AJIsl pocta Tpuda, T.e. HWKe 27°. YCTONUMBOCTL MPH BBICOKOHM TeMIeparype
o0yciaBnuBaeTcsi, MO-BHIUMOMY, MOBBIIICHHON CIIOCOOHOCTBIO pAacTEHUSI-XO03WHA HCKIIIOYaTh
3apa)KeHHEe COCYIUCTBIX MYyYKOB ITyTeM 00pa30BaHMs IEPUAECPMBIL.

Wrtak, OYeBHIHO, YTO BIMSHUE TEMIEpaTypbl Ha pPa3BUTHE OaKTEPUAIBHBIX M TPUOHBIX
0oJie3HEe MOXKET CKa3bIBaThCS TITABHBIM 00pa3oM 0O Ha matoreHe, b0 Ha Xo3suHe. Ecim Temite-
paTypa CIMIIKOM CHJIBHO OTKJIOHSETCS OT ONTHMAIBHOM U pOCTa MAaTOreHa, TO pa3BUTHE OOJIC3HH
MOYKeET OBITh 3aMEJICHO WM BOBCE MPEAOTBPAIICHO; €CIIM K€ OHA CIUIIKOM CHIBHO OTKIJIOHSETCS OT
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ONTUMYyMa [T POCTa XO35IMHA, TO U PACIIPOCTPAHEHHOCTH 3a00JICBaHNS U MHTCHCUBHOCTD TOPAXKECHHUS
MOTYT BO3pacTaTh, TaK KaK y XO3sWHa BO3HHKAeT MpeapacrojokeHue k Oone3nu. Korma ocmabd-
JICHHBIMH OKA3bIBAIOTCS U MATOTEH U XO3SWH, Pa3BUTHE 3a00JIEBAHMSI 3aBUCHUT OT TOT'O, KAKOW M3 HUX
Oyznet ociabiieH B OOJIbIICH CTCIICHU.
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SUMMARY

THE INFLUENCE OF ENVIRONMENTAL CONDITIONS ON THE DEVELOPMENT

OF PLANT DISEASES

Kanchaveli Sh.S.

Scientific Research Center of the Ministry of Agriculture of Georgia

Experiments have shown that temperature and humidity are the most important of environmental conditions that
affect the development of plant diseases. The temperature has been found to determine the seasonal and
regional distribution of diseases, as well as intraseasonal variability and geographic distribution. Temperature
affects both the pathogen and the host plant; all pathogens have cardinal temperatures for their development.
Environmental temperature affects the intensity of disease development, its speed, the duration of the incubation
period, and the susceptibility of plants to diseases.

Keywords: plant diseases, temperature, humidity, environmental conditions.
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SUMMARY

CURRENT TRENDS IN POULTRY WELFARE

Chokheli N.T.

Georgian Technical University

The article discusses poultry welfare issues and current trends in the world. The importance of measurable and
non-measurable welfare parameters on both the welfare of poultry and the quality of receiving its desired
products is mentioned. A review of Europe and the USA is discussed in the conditions of intensive production of
poultry and the issues of regulating their welfare and productivity. It is concluded that, in view of the activity
and constant care of the world community to increase the quality of welfare of birds and animals, it is still
necessary to find new technologies for the maximum optimization of these issues.

Keywords: domestic poultry, productivity, behavior, welfare.
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