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Abstract. The relevance of this study is subordinated to the existing global trend of applying the
scientific paradigm of redundancy of individual systems of transport and technological machines.
This approach ensures the uninterrupted technological process of crop production following the
regulatory reliability indicators. The purpose of this study was to identify failures of subsystems and
elements of transport and technological machines depending on the operating time and to ensure
reliability by redundancy. The study covered the methodological approaches to the formation of
reliability of transport and technological machines. The study analysed the areas of ensuring the
reliability of transport and technological machines on the example of machinery and equipment for
animal husbandry. Methodical approaches to ensuring the indicators of reliability and maintainability
during the operation of a self-propelled mixer were covered. A systematic approach to the self-
propelled mixer as a complex transport and technological machine was developed. The principal
subsystems that define a self-propelled mixer as a complex transport and technological system
were identified. During the study, two groups of failures were identified, which lead to the loss of
performance of the research objects. The features of using information and structural redundancy to
improve the reliability of filtration systems of self-propelled mixers were presented. The technical
condition of the engine air filter should be checked and cleaned after 50 hours, while the cartridge
should be replaced after 1000 hours of operation. The functioning of the cabin filtration subsystem
is ensured by a condenser, evaporator, desiccant filter, air filter, which should be checked and cleaned
every 500 hours, while spare parts should be available in stock for replacement after one year of
use. The formed criteria for assessing the technical condition of air filtration systems of a self-
propelled mixer will provide a higher level of reliability and expand the list of their parameters.

Suggested Citation:

Novitskyi, Yu. (2024). Ensuring the reliability of filtration systems for transport and processing machines by
redundancy. Scientific Reports of the National University of Life and Environmental Sciences of Ukraine, 20(4), 85-95.
doi: 10.31548/dopovidi/3.2024.85.

‘Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
oY Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0003-1115-1747
https://scireports.com.ua/en

Ensuring the reliability of filtration systems...

The methodology presented in this study allows increasing the reliability and maintainability of
self-propelled mixers, to provide a methodical approach to the formation of reliability of engine air
filtration and operator’s cabin air filtration subsystems

Keywords: criterion; self-propelled mixer; backup elements; engine air filter; cabin air filter

Introduction

As the use of transport and processing ma-
chines increases, so does their intensity of
operation, which increases the risk of failures
and malfunctions. This can lead to considera-
ble financial losses, reduced productivity and
quality of work performed. Modern machines,
albeit with high reliability, require additional
measures to ensure their trouble-free opera-
tion, especially after the warranty period has
expired. Redundancy of filtration systems helps
to increase the reliability and extend the service
life of equipment, which is critical for the stable
functioning of the agricultural sector. Improv-
ing maintenance systems, as well as developing
innovative methodologies and mathematical
models for predicting and preventing failures,
are necessary steps to ensure the reliability and
efficiency of transport and processing machines
in modern environment. The current strategy for
the development of Ukraine’s agro-industrial
complex envisages the purchase of a significant
amount of foreign equipment, including trans-
port and technological machinery. The issues of
evaluating and ensuring the reliability of these
machines point to the importance of conducting
research to identify the parts and components
that limit their performance.

A.V. Novitskyi et al. (2021; 2023) noted that
a set of measures to ensure a suitable level of
reliability of new transport and technological
machines, supported by branded service, in diffi-
cult operating conditions is insufficient, and fail-
ures of elements, components, assemblies, and
systems continue to occur. The practice of using
the presented research objects indicates that
the statistics of failures during their operation

is only accumulating, and service maintenance,
in most cases, is focused on performing techno-
logical maintenance operations rather than re-
pairing individual mechanisms, restoring parts,
and working bodies.

As |. Revenko et al. (2023) notes, self-pro-
pelled and mobile mixers are among the means
for preparing and distributing feed in livestock
production. Therewith, they are multi-opera-
tional transport and technological systems “Hu-
man-Machine-Environment”, the reliability of
which depends on the components “machine’,
“human operator”, and ‘environment”.

Notably, the analysis of literature sources
and the practice of using mobile and self-pro-
pelled mixers shows that the “machine” compo-
nent is still understudied, especially from the
standpoint of ensuring operability. S. Morrone et
al. (2022) note that one of the conditions for the
highly productive development of the livestock
industry can be the effective use of technical
service of machinery and equipment for the
preparation and distribution of feed on demand.
Therewith, considering the short duration and
stress of their use, there is a need to monitor the
indicators of maintainability.

The component “machine” has been studied
in some foreign and Ukrainian scientific stud-
ies, but only from the standpoint of functioning
and ensuring design and technological charac-
teristics (Sheichenko et al., 2024). Specifically,
S. Postelga (2021) described methodological ap-
proaches and presented comprehensive results
of a study of the efficiency of using the Siloking
SelfLine 4.0 Premium 2215 self-propelled mix-
er-dispenser. According to the results of testing
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of the main parameters and tests of Siloking
SelfLine 4.0 Premium 2215, the uniformity of
mixing (94.3%) and uniformity of feed distri-
bution (95.5%) were confirmed, considering the
possible types of feed. However, there are lim-
ited materials in scientific sources that present
studies of the reliability properties of mixers.

M. Pristavka et al. (2022) discussed the ad-
vantages and features of using graphical de-
pendencies, compared to other conventional di-
agrams, to assess the quality of oil purification
filter elements. The researchers concluded that
an adequate and accurate implementation of
real-time graphs can be useful in significantly
reducing costs and time while ensuring the qual-
ity of filter elements. T. Pati et al. (2021) states
that the quality of any engineering product can
be described and evaluated based on research
into the following components: product specifi-
cations; reliability; performance; and compliance
with standards.

J.Katsitadze et al. (2021) reflected the results
of assessing the operationalreliability of walk-be-
hind tractors, which represent a significant group
of transport and technological machines used
in agricultural production. The methodology for
calculating the reliability of motorblocks and the
formation of the key areas for ensuring their re-
liability is worthy of attention. When operating
certain types of equipment, including transport
and processing machines, a single machine is
used that can perform a series of technologi-
cal operations as a single process. According to
I.M. Kuzmich et al. (2021), multi-operating ma-
chines are characterised by an increase in overall
size, performance, and complexity, which makes
the loss of their operability during technological
operations particularly critical. Therefore, the re-
liability analysis of transport and technological
machines becomes necessary to establish the
causes of system failure, identify subsystems, and
elements to ensure their reliability.

M. I. Chornovil (2010) described redundancy
methods that can be used in design, production,
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and operation, and this method is one of the
most effective methods of improving the relia-
bility of technical systems, although it is costly.
To ensure the reliability of machinery and equip-
ment as technical systems, V. Kozlovskyi & B.Za-
levskyi (2023) use the following types of redun-
dancy: structural; functional; time; information;
parametric; load.

The purpose of this study was to identify fail-
ures of subsystems and elements of transport and
technological machines depending on the oper-
ating time and to ensure reliability by redundancy

Materials and Methods

The study was conducted in 2023-2024 at mod-
al agricultural enterprises in Kyiv and Cherkasy
oblasts, where SPW INTENSE 2 CS self-propelled
mixers were operated. The SPW INTENSE 2 CS
self-propelled mixer is a KUHN (France) feed
preparation and distribution machine for dif-
ferent groups of cattle, a transport and techno-
logical machine that was operated in livestock
enterprises according to the operator’s manual
(Operator’s manual..., 2020). During operation,
SPW INTENSE 2 CS was influenced by a series
of objective and subjective factors that neces-
sitated the adjustment of the manufacturer’s
recommendations for assessing the technical
condition, replacing the working bodies and fil-
tration elements.

The components of the object of study that
formed the reliable operation of SPW INTENSE 2
CS transport and processing machines included
the engine air filtration and operator cabin filtra-
tion subsystems. The engine air was filtered by
an air filter. The operator’s cabin was filtered by
a condenser, evaporator, filter dryer, and air filter.

The SPW INTENSE 2 CS self-propelled mixer
is equipped with a milling loader for self-loading.
The milling mechanism ensures the integrity of
the feed monolith and reduces the percentage
of spoilage due to secondary fermentation. The
diagram of the SPW INTENSE 2 CS self-propelled
mixer is presented in Figure 1.
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Figure 1. Self-propelled mixer SPW INTENSE 2 CS
Note: 1 — engine, 2 — discharge chute, 3 — frame, 4 — running subsystem, 5 — loading milling mechanism, 6 —
hopper, 7 = mixing augers, 8 — discharge conveyor, 9 — operator’s cabin, 10 — cabin air filtration subsystem,
11 - engine air filtration subsystem
Source: developed by the author of this study based on the Operator’s manual (2020)

The test mode of the self-propelled mixer
was set to operational. A plan was adopted to test
the SPW INTENSE 2 CS self-propelled feed mixer
for reliability [NMT]. The plan envisaged a certain
number of test objects N, which, in case of failure,
were restored M, and the research was terminat-
ed when the corresponding operating time T was
reached (Chornovil, 2010).

The use of the presented self-propelled mix-
er (Fig. 1) in a livestock farm and interaction with
feed components of different quality, degree of
contamination and dusting, negatively affect the
operational reliability of transport and techno-
logical machines and lead to failures. All failures
recorded during operation were divided into two
characteristic groups, depending on the mecha-
nisms that lost their efficiency. The first group of
failures was formed by the working bodies and
parts of the mechanisms for loading feed ingredi-
ents, grinding and mixing, and unloading the feed
mixture. The service life of these mechanisms de-
pends on the influence of objective and subjec-
tive factors, while the frequency of replacement
depends on the permissible and limit parameters,
criteria for the limit state of the working bodies.

The second group of failures was made up
of mechanisms whose maintenance intervals are

determined by the planned preventive mainte-
nance and repair system, which is formed by the
manufacturer in the operator’s manual (Opera-
tor's manual..., 2020). Such parts and elements
include components of the filtration systems of
SPW INTENSE 2 CS mixers.

The parameters and reliability characteristics
of transport and technological machines were
ensured based on an integrated approach, the
essence of which is to ensure the operability of
self-propelled mixers, considering the intercon-
nection of reliability, maintainability, and opera-
tional and technical characteristics using the re-
dundancy methodology. Below, the study presents
the possibility of using information and structural
redundancy of self-propelled mixers. Information
redundancy in ensuring the reliability of research
objects involves the use of additional informa-
tion beyond that required for the efficient use
and performance of production tasks. Structural
redundancy involves the use of an excessive num-
ber of elements that are not part of the structure
of the research object. The implementation of a
structural redundancy method to increase the re-
liability of the filtration subsystems of a self-pro-
pelled mixer is ensured by the use of backup ele-
ments to the main one.
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Results and Discussion
The process of feed distribution by self-propelled
mixers and feed dispensers is less sensitive to
technical malfunctions, however, the practice of
use shows that during operation, failures of the
mechanisms for loading feed, grinding and mix-
ing, and unloading feed mixtures occur. Despite a
series of these disadvantages, only self-propelled
mixers and feed dispensers can be used to me-
chanically distribute feed mixtures at exercise
grounds and summer camps. The practice of us-
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ing self-propelled mixers has established that, as
a result of the intensity of operating conditions
and considerable contamination of feed storage
and transportation areas, animal housing, there is
a need to adjust the information on the frequen-
cy of replacement and substantiate the required
number of backup elements of air filtration sub-
systems to ensure single and complex reliabili-
ty indicators. The maintenance intervals for the
filtering subsystems of the SPW INTENSE 2 CS
mixer units, presented in Table 1, are considered.

Table 1. Maintenance intervals for the filtering subsystems
of the SPW INTENSE 2 CS mixer units with morphological symbols

Morphological symbol /

Frequency of maintenance

list of maintenance works 50 100 500 1000 2000 2
hours hours hours hours hours years
a. Cleaning
J al. Air filter for a diesel engine. + - - - - -
J a2. Air filter for the cabin + - - - - -
J a3. Evaporator and condenser of an air _ + _ _ _
conditioning system.
b. Replace
J b1. Diesel engine air filter cartridges. - - - + - -
J b2. Dehumidifying filter
) 2 - - - - + +
for the air conditioning system.
J b3. Air filter for the cabin - - - - + +

Source: developed by the author of this study

The study analysed the filtration subsystems of
SPW INTENSE 2 CS, which influence the forma-
tion of reliability of the machine and operator
components and include: cabin filtration; engine
filtration. The study considered the components
of the subsystem for filtering the cabin and
maintaining comfortable working conditions for
the human operator. The main components that
ensure the reliable operation of this subsystem
are as follows: condenser; evaporator; filter dry-
er; air filter. The engine filtering subsystem of
the self-propelled mixer includes such filters as
air; fuel; oil purification; engine oil evaporation.

The functionality of the morphological sym-
bols (Table 1) allows presenting a collapsed
matrix model of the morphological description

of the maintenance intervals of the filtering sub-
systems of the SPW INTENSE 2 CS mixer unit:

a.l b.1
M; = |a.2]| + b.Z’ 1)
a.3 b.3

where M, is the level | functionality of the main
objectives of the synthesis of the maintenance
frequency system for the filtering subsystems of
the mixer units. Considering the functionality ac-
cording to expression (1), its general form can be
obtained as follows:

M =IM|NIM,|, 2)

where M is the level Il functionality of the main
objectives of the synthesis of technological
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operations to clean in the maintenance frequency
system for the filtering subsystems of the mixer
units; M, is the level Il functionality of the main
objectives of the synthesis of technological opera-
tions to replace in the maintenance frequency sys-
tem of the filtering subsystems of the mixer units.

Considering the standards (Table 1) for con-
ducting technological operations of replacement
in the system of periodicity of maintenance of the
filtering subsystems of the mixer units, according
to expression (2), we can obtain the norm of com-
binations of divided hierarchical groups in the
amount of 49.Thus, it is 49 partial technical solu-
tions that can be analysed at alternative levels.
This alternative will meet the regulatory reliabil-
ity of a complex technical system.

In performing the functions of the SPW IN-
TENSE 2 CS transport and processing machine,
events occur in its elements, some of which lead
to a decrease in the reliability of the objects
under study. Another group of events includes
those failures that lead to a negative impact on

the functioning of the human-operator compo-
nent. Of particular interest is not only the as-
sessment of the reliability of the object of study
and the frequency of maintenance, but also the
assessment of maintainability, i.e., the time that
the operator of a transport and technological
machine must spend to restore its performance.
Not all manuals for self-propelled mixers con-
tain information on maintainability, including
the average time to repair. This is especially true
for the subsystems and mechanisms that ensure
the functioning of the main systems of the feed
preparation and distribution equipment. Such
subsystems and mechanisms include the com-
ponents of filtering subsystems. Let us analyse
the criteria for assessing the technical condition
of the filter subsystems of a self-propelled mix-
er. The individual filter subsystems are equipped
with sensors that indicate when the filter is dirty.
The results of the analysis of the technical condi-
tion assessment criteria for engine air filters and
cabin filters are presented in Table 2.

Table 2. Analysis of the criteria for assessing the technical condition
of the filter systems of the SPW INTENSE 2 CS self-propelled mixer

Name of the filter elements

Display of filter elements
in the user manual

Criteria for assessing
the technical condition

Cabin air filter

If dirty, the air conditioning system
may shut down.

Capacitor Periodic inspection
of the technical condition
Evaporator Periodic check of the evaporator's

technical condition

Dehumidifier filter

Periodic check of the evaporator's
technical condition
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Table 2. Continued

Air filter

Periodic check of the evaporator's
technical condition

Diesel engine air filter element

Engine air filter element pressure
sensor

Source: developed by the author of this study

Based on the presented analysis of the
SPW INTENSE 2 CS mixer as a component of the
transport and technological system “Human-Ma-
chine-Environment”, it can be argued that ensur-
ing the operability of the filtering subsystems of
the self-propelled mixer can be achieved through
scientific and methodological redundancy ap-
proaches. To better investigate the state of the
issue, let us formulate appropriate recommen-
dations that reflect the filtering elements, indi-
cate the sequence of research of these events,
the possibility of occurrence and prevention of
failures through redundancy. The technical con-
dition of the engine air filter should be checked
and cleaned after 50 hours, while the cartridge
should be replaced after 1000 hours of operation.
Control of the functioning of the cab filtration
subsystem and cleaning of components should be
carried out after 500 hours, while the spare parts
should be planned in the reserve and replaced
after 1 year of use, or 2000 hours. The analysis
of the presented results suggests that most au-
thors in recent years have conducted research on
transport and technological machines towards
improving design and technological parameters
and increasing the efficiency of their use.

Comparing the findings obtained in this study
and the approach to ensuring the reliability of

transport and technological machines with other
studies, the following can be noted: the issue of
improving the reliability of the research objects
presented herein was not considered with regard
to the study of filtering systems for engines, units,
and subsystems that ensure the functioning of
machine-tractor units (Abed et al.,2022), combine
harvesters (Najafi et al., 2015), and feed prepara-
tion equipment (Revenko et al., 2023).

Some scientists have conducted research
into the design and improvement of filtration el-
ements in the car cabin. X. Dong et al. (2021) pre-
sented practical approaches to fan selection, filter
and housing design, parts manufacturing, filtra-
tion unit assembly, and recommendations for the
operation process. Thanks to the use of an engi-
neered filter air purifier, the cabin air purifier can
remove harmful substances such as formaldehyde.
This is only part of a long-term programme to use
air purifiers that can also be used for other trans-
port and processing machines. However, this study
does not contain recommendations for improving
the functioning of the condenser and evaporator.

M. Gailis & V. Pirs (2011) evaluated the ex-
isting frequency of replacement of the Renault
engine air filter and determined the impact of
this operation on some vehicle performance in-
dicators. The experience of use, operating costs,
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and the factual condition of the vehicle are linked
to a scientifically substantiated maintenance and
repair system. The authors of the study note that
the engine air filter replacement intervals de-
clared by Renault range within 30-120 thsd km,
depending on the model and type of engine.
However, based on the results of testing the car
on dusty roads, it is recommended to reduce the
replacement interval by half. The authors of the
presented study also point out the need to reduce
the frequency of monitoring and cleaning the en-
gine air filter when using a self-propelled mixer
in dusty conditions, and to replace it based on the
results of diagnostics or according to the criteria
of the limit state.

T.Dziubak & G.Boruta (2021) highlighted the
theoretical and experimental studies of the air fil-
ter of the engine of caterpillar vehicles. The paper
presents a study of the influence of mineral dust
in the air sucked through the filtration system on
the accelerated wear of engine parts. According
to the researchers, the study of regression mod-
els of engine air filters functioning for individual
vehicles is of significant scientific and practical
significance, as it allows to move from a planned
preventive strategy for the use of air filters oper-
ated on special vehicles in conditions of variable
dustiness to strategies according to their factual
technical condition.

Along with the presented scientific findings,
there are a series of studies in the technical lit-
erature that experimentally and numerically in-
vestigate the effect of air filter design on various
parameters, on the efficiency and performance of
the vehicle engine. T. Dziubak & G. Boruta (2021)
and D.Thomas et al. (2021) describe the influence
of the following parameters of filter elements on
the performance of engines of mobile power ve-
hicles: pleat height; pleat spacing; pleat shape;
average filter thickness; air velocity on constant
fuel consumption; dust load.

S. Anchal et al. (2022) obtained analogous
results, since the reliability of filter systems of
transport and technological machines in the
dominant component depends on the reserved

machine. Such studies have resulted in the for-
mation of a multifunctional reliability capability,
which forms a single continuous process. As the
size and complexity of the filter systems of trans-
port and processing machines continue to grow,
the consequences of failures of these systems are
expected to become more complex and critical.
Since, according to F. Tian et al. (2020), the analy-
sis of filter systems of transport and technological
machines is necessary to identify weaknesses in
these systems and monitor components with low
reliability for a given operational performance.

The findings obtained allow correlating them
with those previously presented in R. Majdan et
al. (2017). Specifically, there is a similarity in the
three circuits of the mobile energy filtration sys-
tem in the production cycle of crop production.
Thus, it is possible to develop universal filtration
systems for agricultural machinery.

The task of ensuring the appropriate level of
reliability arises at all stages of the life cycle of
self-propelled mixers, which necessitates a com-
prehensive analysis, selection, substantiation of
evaluation methods and ensuring the reliability
and maintainability of systems.

Conclusions

Based on the findings of the study, a comprehen-
sive methodology was developed to ensure the
operational reliability of transport and techno-
logical machines. Specifically, a detailed system
analysis of the SPW INTENSE 2 CS self-propelled
mixer was performed, based on which practical
recommendations were formulated for mainte-
nance and increased reliability by redundancy of
critical subsystems, such as engine and air filtra-
tion in the operator’s cabin.

One of the key aspects of ensuring the high re-
liability and ergonomics of the SPW INTENSE 2 CS
is regular maintenance, including inspection of the
technical condition, prompt replacement of the fil-
ter elements and provision of a reserve. According
to the developed recommendations, the engine air
filter cartridge needs to be reserved and replaced
every 1000 hours of operation. Cabin air filtration
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elements must be replaced every 2000 hours of
operation. This helps to avoid unforeseen mal-
functions and extend the life of the equipment.

Particular attention is also paid to the main-
tenance of the filtration systems of the pneumat-
ic systems of the power plant unit and the op-
erator’s seat. To maintain their reliability, reqular
checks should be carried out at 50-hour intervals.
An essential element is also the maintenance
of air conditioning systems every 2 years, which
ensures comfortable working conditions for the
operator and long-term uninterrupted operation
of the equipment.

The developed methodology can be adapted
to other transport and technological machines
used in various industries, such as agriculture,
transport, construction, and industry. This will
help to create more efficient, reliable, and dura-
ble transport and technological complexes that
will ensure a prominent level of productivity
and safety in various technological operations.
The implementation of this methodology will
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considerably reduce maintenance and repair costs
and increase the efficiency of vehicle and technol-
ogy use, which will ultimately have a positive im-
pact on the economic performance of enterprises.
A promising task for further research is to
synthesise innovative implementations of Smart
technologies for the reliability of filtration sys-
tems of transport and technological machines
with redundancy in the Agriculture 4.0 concept.
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Peanisauia HagitHocTi cuctem dinbrpauir
TPaHCNOPTHO-TEXHOMOrYHMUX MALLUUH pe3epBYBaHHAM

lOpin HoBuubkun

AcnipaHT

HauioHanbHui yHiBepcuTeT BiopecypciB i NpMPOAOKOPUCTYBAHHS YKpaiHu
03041, Byn. lepois O6opoH#, 15, M. Kuis, YkpaiHa
https://orcid.org/0000-0003-1115-1747

AHoTaLifl. AKTyanbHiCTb AOCNIIKEHHS MiANOPSAKOBAHO iCHYHOUOMY CBIiTOBOMY TpPeHAY 3aCTOCYBAHHS
HayKOBOi MapajarMu pe3epBYBaHHS OKPEMWX CUCTEM TPAHCMOPTHO-TEXHOMONYHMX MALUMH. Takuii
nigxin 3abesneuyye 6e33ynMHKOBUIA TEXHOMOMYHMI Npouec BUPOBGHMLTBA CiNbCbKOrOCMOAAPCbKUX
KYNbTYP i3 LOTPUMAHHA HOPMATUBHMUX NMOKA3HMKIB HAAIMHOCTI. MeTOo0 AOCNIAXKEHHS € BUSBIEHHS BiAMOB
NiLCUCTEM Ta €IeMEHTIB TPAHCMOPTHO-TEXHOMONIYHMX MALUMH B 3a/JIeXHOCTI Bif, Yacy ekcniyarauii Ta
3abe3neyeHHs HAAIMHOCTI pe3epBYBaHHAM. B CTaTTi po3kpuTOo MeToLoNOrivHI nigxoam A0 GOpMyBaHHS
HafiMHOCTI TPAHCMOPTHO-TEXHONOTIYHMX MALWMH. [poaHani3oBaHO HanpsiMKK 3abe3neyeHHs NOKa3HMKIB
HafiMHOCTi TPAaHCMOPTHO-TEXHONMOTNYHMX MALWIWH Ha MPUKNIAAI MALWKWH Ta 06nagHaHHS NS TBAPUHHULTBA.
Po3kputo MeToamuHi nigxoamn fo 3abesneyeHHs NOKa3HWKIB 6e3BiAMOBHOCTI Ta PEMOHTOMPUAATHOCTI
B npoueci ekcnayatauii camoxigHoro 3miwysaya. CHopMOBaHO CUMCTEMHMI Nigxia OO CaMOXigHOro
3MilWlyBaya 9K CKNaAHOI TPaAHCMOPTHO-TEXHONOMYHOI MawuHKW. BcTaHOBNEHi OCHOBHI niacucTemwy,
AKi BM3HAYalOTb CAMOXIAHWIA 3MillyBay SK CKAaAHY TPaHCMOPTHO-TEXHOMOriYHY cuctemy. [lig yac
NPOBEAEHHS LOCNIIKEHb BM3HAYeEHi ABi rpynu BiAMOB, SKi NpU3BOAATb 4O BTpPATM Npaue3naTHOCTI
o6ekTiB pocnipkeHb. MpencraBneHo 0cob6MMBOCTI BUKOPUCTaHHS iHGOOPMALIMHOIO Ta CTPYKTYpPHOro
pe3epByBaHHsA 4NN MiABULLEHHS HAAIMHOCTI cucteM dinbTpauii camoxigHux 3MiwysayiB. KoHTponb
TEXHIYHOro CTaHy NOBITPSIHOrO dinbTpa ABUIyHA Ta MOro OYMLLEHHS CNif NpoBoaMTM Yepes 50 roamH, a
MaTu B KOMM/EKTi pe3epBHUX eneMeHTiB kapTpuax yepe3 1000 roguH ekcnnyatauii. DyHKLiOHYBaHHI
nigcucteMun dinbTpauii kabiHu 3abe3nevyoTb KOHAEHCATOP, BUNApHUK, GiNbTp OcyllyBay, NOBITPAHMUIA
dinbTp, KOHTPONKOBATM TEXHIYHUI CTaH SKMX Ta ounwatn cnig Yepes 500 roamH, a nepenbaynTi HasBHICTb
B pe3epBi 3amacHMX YaCTMH AN 3aMiHM Yepe3 pik BMKOpUCTaHHSA. ChopMoBaHi KpuTepii OLiHKM
TEXHIYHOro cTaHy QinbTpyBaNbHUX CUCTEM MOBITPS CaMOXiAHOrO 3MilWwyBaya 3abe3neyatb HinbL BULLMIA
piBeHb HAAIMHOCTI, pO3LIMPUTbL Nepenik ix napameTpiB. HaBegeHa B CTaTTi METOLONOrIS A€ MOX/IUBICTb
NiABULLMTK NMOKA3HWKM 6e3BiAMOBHOCTI Ta PEMOHTONPUAATHOCTI CAMOXiHMX 3MiLlyBayiB, 3a6e3neunTu
MeTOoAMYHMI Niaxin A0 GOpMYyBaHHA HaAIMHOCTI niacucteM @inbTpauii NOBITPS ABUIyHA Ta dinbTpauii
noBiTpa kabiHu onepaTopa

KniouoBi cnoBa: kputepiii; caMoxifHuit 3MillyBay; pe3epBHi eneMeHTH; dinsTp NOBITPSHWUIA ABUIYHA;
dinbTp NOBITPSHMI KabiHM

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2024. Vol. 20, No. 4


https://orcid.org/0000-0003-1115-1747

