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INTRODUCTION

As the Chief Editor of the International Journal of Professional Science, | am thrilled to
present the second part of our third issue for the year 2024. This edition, originating from the
heart of Nizhny Novgorod, Russia, under the auspices of the Scientific Public Organization
"Professional Science," embodies a beacon of knowledge and innovation across a spectrum
of scientific fields. The articles featured within these pages represent the pinnacle of
contemporary research, particularly emphasizing advancements in Architecture and
Construction, Energy and Environmental Technologies, Environment and Ecology, and
Industrial Research and Manufacturing.

This issue kicks off with groundbreaking insights into the application of new technologies,
exemplified by the use of unmanned vehicles powered by artificial intelligence in architectural
endeavors. The discussion then shifts towards the nuanced art of lighting design and its
profound impact on modern interior perceptions, illuminating the intersection between
technology and aesthetics. Energy and Environmental Technologies take a front seat with
pioneering research on wastewater treatment in powder pulp production, showcasing our
commitment to sustainability and ecological preservation. Moreover, the exploration of
modernization techniques for heat chambers within heat networks introduces a novel
approach to energy efficiency and remote monitoring systems.

The Environment and Ecology section delves into a critical analysis of the correlation
between the environmental situation in various Russian regions and the incidence of cancer
among children, shedding light on the pressing need for environmental health research. Lastly,
our journey through the latest scientific discoveries concludes with a dive into the Industrial
Research and Manufacturing sphere, where the focus is placed on the impact of high-
temperature viscosity of engine oil on the operational and service life indicators of internal
combustion engines.

Sincerely,

Krasnova N.

Editor-in-Chief

International Journal Of Professional Science

International journal of Professional Science,
Ne3(2) - 2024
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ARCHITECTURE AND CONSTRUCTION
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Lipatov M.S., Maksimov Ya.V. Application of new technologies on
the example of unmanned vehicles using artificial intelligence

Lipatov Maxim Sergeevich,

Senior Lecturer of the Department of Heat Power Installations and Heat Engines,

St. Petersburg State University of Industrial Technologies and Design.

Higher School of Technology and Energy

Maximov Yakov Vyacheslavovich,

Student of the Department of Automated Electric Drive and Electrical Engineering, St. Petersburg
State University of Industrial Technology and Design.

Higher School of Technology and Energy

Abstract. The popularity of unmanned electric transport in logistics is growing every year, due to the transition to
environmentally friendly technologies and the growing trend towards environmental protection. Cargo transportation on
unmanned electric vehicles is showing particular growth, combining high efficiency, cost savings and respect for the
environment. In this paper, an analysis of the use of electric transport in Russia today has been carried out.

Keywords: heat networks, heat chamber, monitoring, defect, power engineering, heat supply.

PeueH3eHT: MapTexa AnekcaHgp Hukonaesud — KaHOMAAT TEXHUYECKMX HaYK, AOLEHT.
JDoueHT PIEOY BO «PIrAY-MCXA um. K.A. Tumnpssesa»

The movement of unmanned vehicles (UV) is carried out autonomously, without human
intervention, thanks to various sensors and software that analyzes the environment and makes
decisions based on the information received. UV have the potential for economic benefits and
increased road safety. Their use helps to reduce the risks of accidents, optimize costs,
increase the efficiency of transport operations and reduce the overall accident rate on the
roads.

Unmanned vehicles are automated vehicles that find applications in logistics. They
include:

- self-driving cars and trucks;

- unmanned aerial vehicles and drones;

- unmanned naval vessels;

- specialized unmanned vehicles for warehouses and delivery of goods.

The introduction of unmanned technologies in logistics promises to take this industry
to a new level of development, solving many problems related to cargo transportation. The use
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of artificial intelligence (Al) will provide an opportunity for computer technology to perform
tasks that require intellectual abilities, similar to intelligent beings. The use of Al in logistics will
significantly increase the efficiency and quality of complex tasks. This technology can be used
to optimize and improve the operation of logistics systems (plan routes and control inventory
accounting of goods). In the field of transport management, Al is able to increase control over
deliveries and optimize vehicle routes. Due to the Al's ability to work without interruptions,
quickly process large amounts of information, make informed decisions and work with high
accuracy, it becomes a valuable tool for logistics. The development of electric-powered
transport technologies, as well as unmanned vehicles, will make significant changes in the
field of logistics in the coming years.

The primary means of transportation are electric cars and trucks, which form the basis
of cargo transportation. In the Russian Federation, about 70% of goods are transported by
road. Changes in motor transport have a significant impact on many transport and logistics
companies. Therefore, it is important to consider electric vehicles in this context. A few years
ago, electric cars were considered a highly specialized product that attracted the attention of
only technology enthusiasts. However, today electric transport is gaining momentum and may
soon displace traditional cars with internal combustion engines (ICE). In recent decades, most
countries of the world have been worried about environmental problems and climate change.
The attention of governments is focused on the emissions into the atmosphere produced by
cars with ICE. According to OICA research in 2015, the global fleet consisted of 947 million
passenger cars and 335 million commercial vehicles. The average annual sales of cars over
the past 5 years amounted to about 85 million units (Fig.1) [1]. Experts predict that by the end
of the next decade, the number of cars in the world will exceed 2 billion, so countries are
striving to increase the share of environmentally friendly transport and reduce the number of
cars with ICE.
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Fig.1 Dynamics of car sales in the world by year (million units)
In various countries, there are incentives for the purchase of electric vehicles and other
forms of support, which significantly reduces their cost to the end user. In addition, owners of
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electric vehicles in some regions are exempt from paying transport tax, have the opportunity
to park for free in many cities and even charge their vehicle for free. Such measures stimulate
an active transition to electric transport. In the future, it is planned to completely ban the sale
of cars with internal combustion engines, which contributes to the development of
environmentally friendly modes of transport and reduces the harmful effects on the
environment.

According to the International Energy Agency, in 2022, 14% of passenger cars sold in
the world were powered by electric traction. Every year over the past 10 years, sales of electric
vehicles have increased. By 2025, the percentage of electric passenger cars sold could reach
24% of the total and 41% by 2030. The situation is different with trucks: the indicators of
trucks sold remain at the level of 2017-2018 and remain at the level of 1.2% of all vehicles
sold. The International Energy Agency predicts an increase in sales of electric freight vehicles
to 5% by 2025 and to 13% of the total by 2030 [2].

The stagnation in sales of electric freight vehicles can be explained by several factors
that affect its competitiveness and attractiveness to potential buyers:

- Low battery capacity. Travel distance and charging speed are critically important for
freight transport. Insufficient battery capacity limits the ability to use electric trucks for long
trips without frequent charging, which makes it difficult to integrate them into logistics
systems.

- High cost. Electric trucks have a significantly higher price compared to traditional fuel-
powered trucks, which can scare off potential buyers.

- The influence of climate. Cold climatic conditions can significantly reduce the travel
distance of electric trucks, which creates problems for their use in cold regions.

- Insufficient infrastructure of charging stations. Access to charging stations is critical
for the successful operation of electric trucks. The fragmented and underdeveloped
infrastructure of charging stations limits the possibilities of using electric transport.

To overcome these obstacles, innovative thinking and the development of technologies
aimed at increasing battery capacity, reducing production costs, adapting to different climatic
conditions and expanding the infrastructure of charging stations are necessary. Such efforts
can help to increase the attractiveness of electric freight transport in the market and its wider
distribution.

Charging an electric vehicle is the most important operation during operation. At the
moment, there are several types of charging stations for electric vehicles (Fig.2) [3].
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Fig.2 Types of charging stations

Mode 1 is commonly referred to as a "cable" due to the small size of the device body,
which practically does not stand out from the thickness of the wire. It has a number of
disadvantages, primarily safety problems, but is sometimes used by motorists for lack of
alternatives.;

Mode 2 - Standard AC charging. It is suitable for charging absolutely all types of
machines, filling a 20-24 kWh battery in 6-7 hours;

Mode 3 is the most powerful solution available for installation in AC power grids. This
type is fast and popular, but is only compatible with Type 1 and Type 2 connectors;

Mode 4 - in addition to the fact that this type of charging stations is supported only in
new cars, it will also require the owner to change the design documentation of the building,
followed by the installation of a dedicated electrical line.

Various methods of charging electric vehicles include the use of a household outlet with
a voltage of 220 V. To do this, you need an appropriate cable that converts alternating current
to direct current to charge the battery. The cable is equipped with a protective unit that controls
temperature and voltage, ensuring safe charging. Although this charging method is slow, it
treats the battery carefully and prolongs its service life. Wireless charging technologies for
electric vehicles are also being developed, although they are not yet as widespread as the
Tesla Supercharger. These devices are based on magnetic induction, installed in special
parking lots and under the bottom of cars. Despite the fact that this technology is at the
experimental stage, many companies, including Plugless, WiTricity, Evatran, BMW, Volvo and
others, are already implementing it into their electric vehicle models [4]. An important
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advantage of wireless charging is that there is no need to use wires and connectors, which
makes the charging process more convenient for users. But, so far, wireless charging
technology is more experimental and has not been widely used.

Definitely, electric transport has a number of advantages compared to the vehicles we
are familiar with, based on internal combustion engines:

- lower noise level;

- no exhaust emissions;

- reduction of fuel costs;

- reduction of maintenance costs;

- fast acceleration.

The electric motor does not make a sound, which is an advantage for using electric
vehicles in cities with high population density, which increases comfort for residents. The
absence of harmful emissions increases the purity of the air, which has a positive effect on
human health and the environment. The cost of charging electric vehicles is comparatively less
than the cost of one refueling vehicle with an internal combustion engine, which will allow
logistics companies that deliver goods to significantly reduce fuel costs. The maintenance
costs of electric vehicles are lower due to fewer parts and no need for regular oil changes and
technical fault checks. Electric traction transport devices allow you to accelerate faster due to
the ability to use all the power at once. Electric motors have maximum torque even from zero
revolutions, while vehicles on ICE have maximum torque only in a narrow range of revolutions.
Also, the use of electric transport in logistics can positively affect the company's image and
attract an additional stream of customers, due to the growing interest in electrification and the
trend towards caring for the environment.

However, electric-powered vehicles also have a number of disadvantages:

. Limited power reserve.

. The need for infrastructure.

. High cost.

. Long charging time.

. Difficulties in long-distance use.

. Lack of power.

. Reducing the range of travel at low temperatures.

Unlike traditional vehicles, which can be filled with gasoline or diesel fuel at any gas
station, electric vehicles need to recharge the battery. The power reserve is limited, so drivers
need to plan their route by limiting the distance or look for fast charging stations. The network
of charging stations for electric vehicles is still limited.

N OO Ok WODN =
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At the same time, even existing stations are often inconveniently located, take up more
space and require complex access procedures. Electric vehicles are much more expensive
than traditional vehicles. This is due to the technologies used to manufacture batteries, motors,
electronics and other components. The high cost reduces the level of their availability for most
buyers. Charging the battery can take from several hours to several days [5]. This can be
inconvenient for long-distance travel, as well as negatively affect the speed of delivery. Due to
the limited power reserve and lack of charging stations, electric vehicles cannot compete with
traditional vehicles based on ICE over long distances. They may be a good option only for
short-distance trips or trips within the city limits.

In winter, the range of electric vehicles is reduced. This is due to the fact that at low
temperatures, the chemical reaction inside the battery slows down. Electric vehicles are
equipped with battery heating and cooling systems for operation in temperature ranges from
minus 20°C to plus 50°C. This system is powered by the battery itself, which affects the range
of electric vehicles. In winter, the range is reduced by 20-30%. In addition, charging in the cold
season will take longer due to the need to heat the battery [6]. When connected to the charging
of an electric vehicle, the battery will first warm up, and then charging will only begin. Electric
vehicles, although they are more environmentally friendly, may be less powerful than ICE
vehicles. This can be especially problematic when used on long trips.

Of course, electric-powered transport has a number of disadvantages, mainly related
to the battery, charging and availability of infrastructure. However, they are still developing and
improving, and many of these problems can be solved in the near future. It is also worth
addressing the issue of the impact of electric transport on the environment. Electric-powered
vehicles do not emit harmful emissions during operation. However, the production of batteries
and their disposal are not so environmentally friendly. The production of lithium-ion batteries
is also an energy-intensive process that can use large amounts of energy and cause emissions
of carbon dioxide and other harmful substances. In addition, after the end of the battery life
cycle, their disposal can also have a negative impact on the environment. The production of
lithium-ion batteries required for electric vehicles requires rare metals such as lithium, cobalt,
nickel and others. The extraction of these metals has a negative impact on the environment.
Mining processes can lead to contamination of water and soil, as well as the release of toxic
substances.

It is also worth noting that with the increase in the number of electric-powered transport
units, the need for electricity to charge electric vehicles will also increase. This may lead to the
use of non-ecological methods of electricity production by electricity supplier companies.
Although electric vehicles are generally considered more environmentally friendly than vehicles
with internal combustion engines, their environmental efficiency depends on a number of
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factors, including the production and disposal of lithium-ion batteries, the extraction of rare
metals and total electricity consumption. At the moment, it can be noted that the use of electric
transport in logistics is one of the most promising areas of development.

Due to environmental friendliness and cost-effectiveness, electric trucks and passenger
vehicles are becoming increasingly popular among logistics companies. Electric vehicles have
a huge potential for use in logistics in the near future.
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the perception of a modern interior

OcobeHHOCTN cBETOAU3aHA 1 €ro BAIUSIHME Ha BOCMPUATNE COBPEMEHHOIO NHTEPbEPa

Zhumazhanova Ayagoz,

head of the design studio "AYAART DESIGN"
JKymaxkaHoBa AAros,

pykosoguntenb amsanH ctygun "AYAART DESIGN"

Abstract. Lighting design plays a significant role in the interior of any room, as it affects the perception of the
interior space and its overall atmosphere. If the designer has not sufficiently worked out the lighting during the project, this
can become a negative factor when presenting the final result to the customer. In this regard, it is important for a specialist
in the field of design art to act in his work in accordance with the basic rules of lighting design, to understand the principles
according to which it is necessary to select and place lighting devices in the interior.

Keywords: lighting design, interior, lighting, light, interior design, lighting fixtures, design project, types of
lighting, perception.

Annomayua. Céemodusaiin uepaem cyujecmbennyio pois 6 urnmepvepe 1106020 nomewjeHs, max kax oH ausem
Ha Bocnpuamue Brympenneeo npocmparcmba u eeo obwjen ammocepepvi. Ecau ousaiinep nedocmamouro npopaboman
ocBeujenue 6 mnpoyecce pearusauUU NPoeKkma, MO IO MOXKEM CMAmMb OMPUYAMessHuM pakmopom 6Bo Bpemsa
npedocmabaenus umoeoBozo pesysvmama sakasuuxy. B c6asu c smum, cneyuasucmy 8 obaacmu dusatinepckoeo uckyccmba
6axcro 6 cBoett pabome OeticmbBobamb 6 coeaacuu ¢ 0CHOBHbIMU npabuiamu cemoboeo Ou3anna, NOHUMAMb 1me NPUHYUTILL,
C02AACHO KOMOpPbIM Heobx00uMo noodupams u pasmewjams 8 unmepoepe cbermobBvie npubopsL.

KaroueBuie croBa: cbemodusaiin, unmepsep, ocBewjerue, cbem, ousain uxmepsvepa, ocBemumenvioie npubopsl,
dusatin-npoexm, 6udvl ocBewjenus, Bocnpusamue.

PeueH3eHT: MapTexa AnekcaHgp Hukonaesny — KaHOMAAT TEXHUYECKMX HaYK, AOLEHT.
DoueHT ®IB0Y BO «PrAY-MCXA um. K.A. Tumnpsasesa»

ViccnegoBaHnem  BOMPOCOB  CBETOBOrO  AmM3arHa  3aHUMaeTCss  MHOXXECTBO
COBPEMEHHbIX aBTOPOB, B 4YaCTHOCTW Takue, Kak: B.B.Tpy6oba [1], A.B. EBTeeBa [2], M.A.
Cokonosa [3], H.B. Opo64eHrko [4], H.. LLieneTkos [5], E.A. Ky3HeuoB [6] n gpyrue.

Moo noHATMEM «CcBeToOoM3anH» nogpasyMeBaeTcs peanu3auus B OU3aNHEPCKOM
NPOEKTE Mep, KOTOPbIE KacaloTCs pacCTaHOBKW CBETA B MOMELLEHNM N ero OTAESIbHbIX 30HaX,
AN TOro 4To6bl chopMMpPOBaTh XKenaemyro atMmocepy 1 Aobutbca HEOO6XOANMOWN CTEMEHN
OCBELLEHHOCTUN OTAENbHbIX NPegMeToB nHTepbepa. Kpome Toro, npopaboTaHHbIi CBETOBOW
ON3aiH MOXXET nogaep KmBaTb OOLLYO CTUMCTUKY UHTEPbEPAa, NOAYEPKMBATL Er0 TEKCTYPY
N BblOpPaHHbIEe LIBETOBbIE OTTEHKM, a TaKXKe yNy4llaTb ero obuiee BOCNpusTUe.

B cny4ae HecobnogeHnsi OCHOBHbIX MpaBu U MPUHLUMNOB OpraHn3aL i OCBELLEHNS B
NHTEPbEPE, MOryT BOSHUKHYTb NPOOBSIEMbI C OLEHKON NPOCTPAHCTBA, a TakXXe BOCMNPUATUEM
hakTypbl, reoMeTpum U” LBETOBbIX PELUEHUN, KOTOpble OblN MPUMEHEHbI B AM3aiHe
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nomelleHnsi. B pesynbtate HapyleHUss NPUHUMMNOB CBETOOU3alHa, YacTb KIHOYEBbIX 30H
MO>XET OCTaTbCs B HEAOCTATOYHON CTENEHN OCBELLEHHOMN.

Mpu paspaboTke N peanusaunn on3anHEPCKOro NPOEKTa NCMONb3YTCA HECKObKO
6a30BbIX UCTOYHMKOB MCKYCCTBEHHOIO OCBELLEHUSA: NOKanbHOE, obulee n OeKopaTuMBHOE.
Hanee 6ypmeT paHa WX XapakTepUCTUKa, a Takxke O0603HayeHO WX QYHKUMOHANBHOE
Ha3Ha4eHe B NHTEpPbepe NoMeLLeHns [5, c.27].

1) JlokanbHble UCTOYHUKKM cBeTa. [log HMMKM nogpasyMeBaeTcs UANIOMUHALNA, WK
paccTaHoBKa AOMOSIHUTESbHbIX CBETOBbLIX MCTOYHUKOB. K faHHOMY TuMy OCBELLEHUSA MOXKHO
OTHECTU TakKMe KOMMOHEHTbI, Kak: LED-ocBelleHne (CBETOAMOOHOE), HACTOMBbHbLIE Namribl,
BCTPOEHHbIE CBETUIIbHUKK, Bpa 1 T.n.

Takon Bug, OCBELLEHNS MPUMEHSETCA C LIENbI0 NOOCBETKM OTOENbHbIX OOBEKTOB MK
30H, KOTOpPbIE MMEIT onpefeneHHoe (QyHKUMOHaNbHOE 3Ha4YeHne B NHTepbepe. Hanprmep,
CEerogHs cpegu AmM3anHepoB [OCTATOYHO PacnpOCTPaHEHO MNPUMEHEHUE CBETOAMOOHON
NOLCBETKN B ONpeneneHHbIX XUblX KOMHaTax, B YaCTHOCTM Ha KyxHe. bnarogapsa Takomy
OCBELLEHNO YOaéTCsa 4OOUTLCA PaBHOMEPHOW OCBELLEHHOCTH, @ TaKXKe NOSyYnTb 4OCTAaTOYHO
APKUIA, HO B TO XX€ BPEMS HE pasgpaxkarowmn rnasa ceseT. HacTto Takon Bua nogcsetku (LED)-
An3anHepbl BCTpamBaloT B NpegMeThl Me6enn, KOTOpbIE CRy>XaT ONsi XPaHEHWS BELLEI.

2) O6Lee oceelleHne. ITO 6a30BbI NCTOYHMK CBETA B MOMELLEHNN, KOTOPbIA Yalle
BCEro SBMSETCA MOTONIOYHbIM. Takoe OCBELLeHMEe MOXET COCTOATb M3 O[HOro, Wau
HECKOJIbKNX anemMeHTOoB. Mpurbopsbl, cnyxawme ans oblero oCBeLLEHNsT NMOMELLEHNS — 3TO
TOY€e4Hble, MOTOJSIO4HbIE, a TaK)Ke NMOABECHbIE CBETUIbHUKIW. B 3Ty XXe rpynny MOXHO OTHECTU
OCBELLEHNE TEXHUYECKOro Xxapaktepa (CnoTbl, KOTOpbIE MNpuaaldT CBETY Heobxopoumoe
HanpasfieHne).

Ona Toro 4tobbl BbIbpaTb Hamnbonee onNTMManbHbIi 6a30Bbii MCTOYHUK CBETA,
AN3anHepy HeobXOAMMO y4yuTbiBaTb Takue (pakTopbl, Kak obuwasa nnowanb 1 dopma Toro
NOMELLEHNS, B KOTOPOM OH ByAEeT NPMMEHATLCSA COrTaCHO NPOEKTY. 3a4acTyro B 4OCTATOYHO
NPOCTOPHbIX U AJIMHHBIX NOMELLEHUAX, Hanbonee oNTUMasbHbIM pPeLleHneEM ByaeT TOHYEYHbIN
CBET, AN TOro 4YTo6bl NPOCTPAHCTBO OCBELLANIOCH PaBHOMEPHO MO BCEN nnowiaaun.

Ecnm noTONOK B MOMELLEHUN pPacnofioXKEH [OCTAaTOYHO HU3KO, ONTMMAasbHbIM
peweHneMm B gm3aniHe OyneT NpUMMEHEHWe crneumanbHOro MOTOIOYHOMO (3aKapHU3HOrOo)
ocselleHns. bnarogaps emy, nomeLleHne 6yaeT 3puUTENbLHO NMETL BONEE BbITAHYTYHO hopMYy,
a noTOJIOK ByaeT KasaTbes Bbiwe. [pn aTOM, 4TOGbI CBETOAM3alH Obl 3aBepLUEH MOXXHO
[06aBUTb K AAaHHOW NOACBETKE OOMONHUTENBHbIA aKLEHT B LLIEHTPE — NIOCTPY, CBETUNBHUK 1
T.4.

Ocobyto BaXKHOCTb B BblIOOpPE OCBETUTENBLHOrO npubopa MMEET ero CTUINCTUKA,
MaTtepuan n3 KOTOporo OH BbIMOMIHEH, a Takxke hopma. Heobxoammo, 4Tobbl TEHb, KOTOPYHO
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OH OTBpacLIBaeT, He Oblna CANWKOM 60SbLUON, B NPOTUBHOM Cily4ae MOMELLEHNE MOXXET
NPMOBPECTN AOCTATOYHO MHETYLLYIO U MpayHyto atmocdepy, 4To BygeT cnocobCcTBOBaThL €ro
HeraTuBHOMY BocnpuaTuio [3,c.8].

3) OcBelueHne OeKopaTUBHOINO xapakrtepa. Takol Bug OCBELLEHUS MPUMEHSIETCHA B
3aBepLuaroLlen ctagumn peannsaunm ceetTogusanHa nomMmelwleHus. bnarogapsa emy gmsanHep
MOXXET aKLEHTNPOBAaTb BHUMaHNE Ha Hanbonee BaXKHbIX NpegMeTax 1 aIEMeHTax UHTepbepa.
Ons Toro 4Tobbl O60O3HAYUNTH OCHOBHbIE (YHKLUMM LEKOPATMBHOIO OCBELLEHUA MOXXHO
NPVBECTN HECKOJIbKO MPUMEPOB, B KOTOPbLIX OHO MOXXET YCMNELLUHO NPUMEHATLCS:

- [na Toro, 4tobGbl NOAYEPKHYTb (PaKTypHOCTb, WM TEKCTYPY WCMOJSIb3yEMbIX B
NHTepbepe matepuanos: 3D naHenn, 4eKOPaTMBHbIN KNPNWY, UK WTYKaTypKy 1 gp.

- Bbigenenve npun nomowwm LED-nogcsBeTku, wnamM TOYEYHOrO BMOa OCBELLEHMUS
OEKOPATUBHBIX 9NIEMEHTOB, KOTOPbIE pacnonararTcs Ha nony (Basbl, CKybNTYPbI U T.M.), NN
Ha CTeHax noMeLLeHns (NaHHO, KapTuHbI, 3epkana, otoobon 1 T.4.).

- VI3ameHeHne BuM3yasbHbIX MPOMopunini NomelleHus. K npumepy, nNpuMeHeHne B
cBeTogusariHe 6pa, NMelLWMX BbITASHYTYI0 (DOPMY, a TaKXXe HanpaBfieHHbIN K NOTOJIKY CBET,
NO3BONNT BN3yasibHO cAenartb NOTONOK Bbiwe [2,¢.31].

OCHOBHbIE TUMbI CBETOBLIX NCTOYHNKOB MOX>XHO CrpynmnMpoBaTb Mo BuAy OCBELLEHUS:
oTpaxkatoLee, paccessHHoe, NPSIMOEe, CMeLLaHHOE.

Mocne Toro Kak 6bIn oNpeaeneHbl OCHOBHbIE TUMbl OCBELLEHUS B UHTEPBLEPE, a TaKXKe
nx (yHKUMOHANbHOE Ha3HayeHue, cnenyetr pacCcMOTPEeETb CeMb 6a30BbiX MNPMHUMMNOB
cBeTogusariHa, cfiefoBaHMe KOTOPbIM MOXET CYLUECTBEHHO YNyylWWUTb €ro BOCnpusTue
YeNOBEKOM:

1) Y4éT ecTecTBEHHOrO OCBELLEHNS B CBETOBOM AM3aliiHe NMPOCTPAHCTBA, a TakXXe ero
KonuyecTsa. [lepen TeM Kak NepenTn K peanusauun an3anH-NpoeKkTa cnenyeT onpenennTb
CTeneHb eCTECTBEHHOW OCBELLEHHOCTN BCEX KOMHAT M MPOCTPaHCTB. OTO HeO6XoauMoO Ons
BbISIBJIEHNS HaMMEHEE OCBELLEHHbIX Y4aCTKOB, KOTOPble HY>XXOAtoTCS B AOMNOSIHUTENbHOM
NCKYCCTBEHHOM oOcCBelleHUn. Kpome TOro, B COAep>XaHMe AaHHOro npuHuMna MOXXHO
BKJIIOUNTb €LLEe HECKOJIbKO OOMNOSHUTENBHbIX PEKOMEHOALNIA:

- MPUMEHEHVE B AM3aiHe UHTepbepa MSAHUEBbLIX U 3epKasibHbIX MOBEPXHOCTEW, a
TakXKe MmartepuanoB , KOTOpble SBASIOTCA NPO3pPadyHbIMK, WAW MOJAYNPO3pa4vYHbiMn, YTO
NOAYEPKHET ECTECTBEHHYIO OCBELLEHHOCTb NOMELLEHWS;

- ONTUMabHOE PacrofiIoXKEHNE B NOMELLEHUN NpeaMeToB Mebenun, rapanH Ha OKHax 1
T.4., ANs TOro YTo6bl OHM HE MeLlany OQHEBHOMY OCBELLEHNIO MPOHMKATb B KOMHATY.

2) lMNocTpoeHne nnaHa 6yaywero MHTepbepa C Yy4eToMm ceBeTtogusdarnHa. CornacHo
OAaHHOMY MPUHLMNY nepen TEM, Kak COCTaBAATb MJaH PacrnosioXXEHNsST SNEKTPUYECKNX CETEN
B IHTEPbEPE, HY>XHO CMPOEKTNPOBATL OCHOBHbIE (DYHKLMOHASIbHbIE 30HbI B MOMELLEHNN. YXe
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nocne Toro, Kak oHn 6yayT onpepeneHbl, B 3aBMCMMOCTU OT 3aniaHUpOBaHHbIX (OYHKLNIA,
HeO6X0AMMO BbINOAHUTL MAaH PAcCTaHOBKM UCTOYHUKOB CBETA, COrMacHO UX Ha3HaYeHuHo.
Bnarogapsi Tako nocnegoBaTenbHOCTM OENCTBUA ypacTtcsa usbexarb HeQoCTaTO4YHOM
OCBELLEHHOCTN NPOCTPAaHCTBA N TEMHbIX 30H.

3) [lMpumeHeHne pasHbiXx BWOOB OCBELWEHNA B Au3anHe. [aHHbid  npuHUMn
nogpasymeBaeT MHOMOYPOBHEBOCTb B CBeTOoAM3anHe. 1o aTuM uMmeeTcs B BUOY NPYMeHeHne
PaCCMOTPEHHbIX BbILLE OCHOBHbIX BUAOB OCBELLEHMSA: TOKANbHOro, O6LLEro 1 4EKOPaTUBHOrO,
KaxKObll U3 KOTOPbIX BbIMNOSIHAET CBOK yHKUMIO. bnarogapsi Takomy nogxopy ypacTcs
BbINOJIHUTb MOSIHOCTBLIO NPOPAaBOTaHHbIV AM3aliH U CBETOAN3ANH NOMELLEHWS, KOTOPbIA OyaeT
BbI3blBaTb NO3UTUBHbIE accoLmaumn, co3gaBaTb YHOT.

4) Y4eT napameTpoB, KOTOPble OTHOCATCA K OnNpeneneHHOMY OCBETUTENbHOMY
npuéopy. MOXXHO BblIAENUTb TPU OCHOBHbIE XapaKTEPUCTUKN:

— LiBeT. OH MOXET HOCUTb Pas3nNn4YHble OTTEHKWN: XON04HbIE TENble, NN HENTPasbHbIE.
[MokazaTenn [JaHHOro napamMmeTpa U3MepsTCs cornacHo wkane KenbsBuHa. LiBeToBble
OTTEHKN B UHTEPbepe OKa3blBalOT CYLECTBEHHOE BfINSIHNE Ha ero BOCMPUATUE YeSIOBEKOM.
bonee Ténsble TOHa — CO34al0OT OLyLEeHe KoMpopTa 1 yoTa, B TO BPEMA KaK XON04Hble
OTTEHKM - NOBY>XAAIOT K aKTUBHOWN OEATENBbHOCTMN.

— VIHTEHCUBHOCTb (MOLLHOCTB) OCBelleHus. B aTOT napameTp BKIKOYAETCA APKOCTb
CBETa, KOTOPbIN U3NyYaeT oCBETUTENbHbIN Npubop. Ero namepstot B JTlomeHax, unu nokcax;
[aHHbIN NapamMeTp TakXe CyLLeCTBEHHO BJIMSIET Ha BOCMpPUATUE nHTepbepa. B HekoTopbIX
NOMELLIEHMSX YeNOBEK YyBCTBYET ceba KOM(OPTHO Npu NPUriyLLEHHOM CBETE, Hanpumep B
cnanbHe, B TO BpeMmsl, Kak paboyee NPOCTPAHCTBO HYXXOAETCA B SAPKOM OCBELLUEHUUN, YTO
CNOCOBCTBYET KOHLEHTPaLMN 1 aKTUBHOCTMW.

-  KoahduumeHT ugeTtonepegayn. ITO MNapameTp, OTpaxawwun LBETOBOE
BOCNpUATHE, eanHnLbl n3mepeHnsa kotoporo Ra nnu CRI .

Bbibop oOnTUManbHOro CO4YeTaHUSA BblleyKa3aHHbIX MNapaMeTpPoB MOXET oKasaTb
CYLLECTBEHHOEe B/MsHME Ha CBEeToAgu3anH 1M ero Bocrnpustue. B cBasu ¢ atmm ocobyto
Ba)XXHOCTb NpuobpeTtaeTr nogbop onpefeneHHoro Buga OCBETUTENBHONO npubopa K
KOHKPETHOMY OM3aH-NMPOEKTY, B 3aBUCUMOCTW OT MOCTaBJIEHHbIX 3a4au.

5) Bblbop CBETOBOrO [Au3aHa OCBETUTENbHbIX MPUOOPOB B 3aBUCUMOCTM OT
(PYHKUMOHAaNbHOrO Ha3HayeHuss uHTepbepa. K npumepy, ecnm peyb uaeT o paboydem
NPOCTPaHCTBE, TO CBET B MOMELLEHUN JOSMKEH OblTb MHTEHCUBHbLIM U APKNM. A B TaKUX XXUSbIX
KOMHaTax, Kak crasbHsi, HEOO6XOANM MSAMKUA CBET, KOTOPOro MOMOrarT JOOMTbCS Takue
npunbopsbl, Kak TopLuep, nnmn opa.

6) [lnowagb NOKPbLITUS OCBETUTENBHOrO npubopa. ITOT NPUHUMN  SABASETCS
AOCTaTOYMHO BaXKHbIM, B CBA3W C TeM, 4YTO AManas3OH MOKPbITUS  CBETWUbHUKA MOXXET
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CYLLECTBEHHO OrpaHnyMBaTh M3SlyHaemblili CBET, AaXKE €CNN OH [OCTAaTOYHO WHTEHCUBHBLINA.
[aHHoe npaBuno HeobXxoAMMO yuUTbiBaTb, BbIOMpPas OCBETUTENbHbI npubop C
onpefeneHHbIM NOKPbLITUEM B 3aBMCMMOCTW OT MNAowaan NOMELWEHUs, Os KOTOPOro OH
npegHasHaveH. lMHade, pna  4enoBeYeCKOro BOCMPUATUS  OOCTATOYHO MPOCTOPHOE
NOMELLIEHNE MOXKET BU3YyasbHO Ka3aTbCs MEHbLUE, U HaobopoT.

7) Bblbop BHeEWHEro Bmvaa OCBETUTENBHOrO npubopa. Martepuanbl, N3 KOTOPOro OH
N3roTOBJEH, & TaKXe CTWMb, pacuBeTka u opma OOMKHbl FapMOHMPOBAaTh C BbIOPaHHOM
CTUANCTNKOWN NMOMELLEHNS.

[anee npuBegem NpMepbl OCBETUTESBHbIX MPUOBOPOB, KOTOPbIE MOTYT ObITb BbIOPaHbI
B 3aBMCMMOCTN OT AU3anH-NPOEKTa NHTEPbEPA MOMELLEHNS N ero O6LLEeNn CTUINCTUKN.

- MuHumanuam. [Ons gaHHoOro CTuaa XOpOLIO MOAONAYT NaKOHWMYHbIE CBETUSTbHUKU
reoOMeTPMYECKON (POPMbI, a TaKXXe BCTPOEHHbIE TPEKOBbLIE N TOYEYHbIE CBETOBbLIE NPUBOPHI.

- Knaccnyeckuin ctunb. B TakoM MHTeEpbepe 4vauwie BCEro MPUMEHSIOTCA U3SLLHbIE
CBETUIBHUKM C MHOXXECTBOM pAetanen n anemeHtoB. OgHako, B HEOOKACCUKEe XOpPOLUO
NPUMEHNMO BCTPOEHHOE OCBELLEHNE N HECKOJIbKO AEKOPATUBHbBIX CBETUIbHUKOB B KQ4eCTBe
akueHTa.

- Jlopt. OaHHb cTUnb 6asnpyetcs Ha dabpuyvHon apxutektype. CBeToam3anH He
OOJDKEH BbIOMBATHCS U3 0OLLLErO UHTEPBEPHOIO (POHA, ObITb AOCTATOYHO JTAKOHNYHbLIM. HacTo
B CTUNe NOPT MNPUMEHSAIOTCA CBETUIBHUKK, UMELMEe TEMHOE, WU  METaNIM4yecKoe
NOKPbITNE, UK Namnbl, C NOSIHbIM OTCYTCTBMEM MAAOHOB.

Takmm obpasom, ns Toro Y4Tobbl YCNELWHO BbIMOSHUTL AN3aNH-NPOEKT MHTEPLEPA,
cneynanucty B o06nacTm AM3aHEPCKOro WCKYCCTBa BaXKHO MOHMMATb OCOBEHHOCTU
cBeTogu3ariHa WHTEpbepa WU ero BOCMPUSATUS, 3HATb OCHOBHbIE TPYMMbl OCBETUTENbHbIX
npnbopos, a Takxe X yHKUMM, cobnopgaTe OCHOBHbIE MPUHLMMbI, KOTOPblE CBSA3aHbl C
opraHusaumein ceeta B nomelleHnn. Ecnu gnsanHep 6ynet yaenartb 4OCTaTOYHOE BHUMaHNe
BbILLEYNOMSIHYTbIM (pakTopam, TO OH CMOXET co34aTtb Heobxogumyko atmocdepy B
NHTEpbepPE, a TakxKe 4OUTLCA ero NO3NTUBHOMO BOCNPUATUS 3aKa34NKOM.
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Eroposa Mapusa BukTopoBHa,

bakanasp,

CaHkT-lMNeTepbyprcknin YHNBEPCUTET MPOMbILLAEHHbLIX TEXHONOMMIA 1 AN3aiHa,
BbiCLUas WKoAa TEXHONOMMU 1 3HEPreETUKN

®deatoveHko Hukuta PomaHoBuy,

Bbakanasp,

CaHkT-lNeTepbyprcknin YHNBEPCUTET MPOMBbILLIEHHBLIX TEXHONOMMIA N gu3aliHa, Beiclias wkona
TEXHOJIOMWN U SHEPTETUKN

HayuHbiln pykosogutens Mopesa KOnua JleoHngosHa, OoueHT OOC U PUMP,
CaHkT-lMNeTepbyprckuii YHUBEPCUTET MPOMBILLAEHHbLIX TEXHOMNOMNIA 1 An3anHa, Beiclwias wkona
TEXHOSIOMNN N SHEPTreETUKN

Abstract. This work is devoted to the development of measures for mechanical treatment of wastewater in the
production of powdered cellulosic materials based on studies of the hydraulic coarseness of suspended solids.

Keywords: wastewater treatment, powdered pulp, sedimentation, hydraulic coarseness

Annomayusa. [launas paboma noc6aujena paspabomxe Meponpusmutl 1o Mexanu4eckoll outcnke crmouHbix 600 npu
npousbodcmbe NopouiKoBbIX YEeAAIOAOHBIX MAMepualod Ha ocHobe uccaedobanutl eudpabauvueckoi Kpynrocmu 636euieHHbx
Bewjecmd.

KaroueBuie croBa: ouncmia cmounwix 600, nopouikobas ye1r0403a, omcmaubanue, 2uopasaudeckas KpynHocm
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PeueH3eHT: MapTexa AnekcaHap Hukonaesud — KaHOMAAT TEXHUYECKMX HaYK, AOLEHT.
HoueHT ®IrB0Y BO «PrAY-MCXA nm. K.A. Tummnpsasesa»

MopowkosBasa uenmonosa (ML) npencrtasnser cobor HaTypasbHbI PaCTUTENbHbIN
nonnumep, Noay4Yaemblii Leono3bl, KOTOPbIA HA OAaHHbLI MOMEHT OTHOCUTCA K HOBOMY TUMy
NPOMbILWEHHBIX MpenapatoB. OHa uMeeT CTPYyKTypy 6enoro nopowkKa C BbICOKOM
NOBEPXHOCTHOWM aKTUBHOCTbLIO, MOTy4aeMOro XMMUYECKUM, MEXAHUYECKM Cnocobamm nnm nx
coyetaHnem [1]. TllopowkoBas uennono3a o6nagaer XUMUYECKOW CTabubHOCTLIO:
Lennono3a yctonymea K XMMUYECKUM BO3OENCTBUSM, YTO MO3BOJSIET MUCMOML30BaTb €€ B
XUMNYECKOWN NPOMBbILLSIEHHOCTU; BLICOKOW MEXaHNYECKON MPOYHOCTbLIO, TEPMOCTONKOCTLIO U
buopaanaraemocTbto. [locnegHee CBOMCTBO MO3BOASET HE TOMbKO NOMyYaTb HEOOXOANMYHO
NPOAYKLMIO, HO N CHU3UTb HEraTMBHOE BO3AENCTBNE Ha OKPY>XXatoLLyto cpeay [2].

Ha paHHbIN MOMEHT MOXXHO HabnogaTb aKTUBHOE Pas3BUTUE PasfiNYHbIX TEXHOMOMMIN
NoNy4YeHNs MOPOLLUKOBOW LEMMI0A03bl U3 PasfinyHbIX BUAOB Cbipbs (pacTuTenbHas W
ApeBecHas Lensnnosa, Lennonosa, nosyvyeHHas n3 ctebnen n NUCTbeB TPOCTHUKA; CONIOMbI
3naKoBbIX KynbTyp) [3, 4]. Hanbonee pacnpocTpaHeHHbIM cnocobom nonyyenuns ML, asnsetcs
rMApPOSN3 OPraHNYecKoro Cbipbs CUbHbIMU  MUHepanbHbiMU  KUCioT (HCI un H2SOu).
[JOCTOMHCTBOM [JaHHOro MeToda SBASETCS BblCOKas 4MCTOTa nNpoaykra. B pesynbrarte
NONyYEHNS LEN0A03bl 06pasyoTCca MNPOU3BOACTBEHHBIE CTOYHbIE BOAbl, Copep kaiume
BbICOKYIO KOHUeHTpaumtio kucnoTbl, XIK, BIMNK u B3BeweHHble BellecTBa. B3BelueHHble
BELLIECTBA, coaep KaLLMecs B CTOMHOM BOAE, NpeacTaBnsaoT cob60M NOPOLLKOBYIO LENNO03Y,
pa3Mepbl KOTOPOW 3aBUCAT OT UCMONb3YEMOro Cbipbs, cnocoba ob6paboTKn LEeNono3bl 1
cocTaBnaT B cpegHem 20-250 mkm. Hanbonee npoCcTbiM 1 HEAOPOrUM CrOCOB60OM OYUCTKM
BOOb! ABNAETCSA MexaHndecknin. OH NO3BONSET yoansaTb U3 BOObl B3BELUEHHbIE BELLECTBA C
acppekTmBHOCTBEIO 0 90-95% 1 CHMXKaTb KOHLEHTPAUMIO OPraHMYecKux 3arpsAasHeHuii oo
25 % [5]. Ha cOBpeMEHHbIX OYUCTHBLIX COOPYXXEHUSX MEeXaHM4YeckKas O4UCTKa
OCYLLECTBNSIETCA B OTCTOMHUKAX, MMOPOUVKIIOHaX W Ha dunbTpax [6]. YNnoBneHHble
B3BELLEHHbIE BELECTBA HE N3MEHSIOT CBOW XUMUYECKMI COCTaB U MOryT ObiTb BO3paLlEHbI
obpaTHO B MNPOU3BOACTBO, @ OCBETNEHHAs BOoga MOXET OblTb MWCNOMb3oBaHa LA
NPUroTOBAEHUS rMaponuaara.

Llencto paHHOM paboTbl SBRASETCA pa3paboTka MeponpusaTUi MO MEXaHUYECKOWN
O4YUCTKE CTOYHbIX BOL, 06pa3yoLmnXca npu NoayyYeHnn NopOLLKOBOM LENHON03bl C MOMOLLLIO
CONSIHOW KUCNOTbI.

O6bekTOM nccnepoBaHNa ABASETCA CTOYHAA BOAA, NPEACTaBNSoLLAas CO60M CTOUHYHO
BOOY [OBYXCTYMNeH4YaTOM MPOMbIBKM LEeSUItof03bl MNOCne rmapoanTUYecKon OecTpyKumn
consiHom kucnoton [7,8] ¢ pH 2,5 n KOHUeHTpaumen B3BeLLEHHbIX BelecTB 60 mr/aom3.

OpgHuUM 13 Hambonee pacnpoCTPaHEHHbIX CNOCOB0B MEXaHU4YeCKOW OYUCTKM BOAbI
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ABNAETCA rnMopoguHaMmn4ecknn Metopq, 9(P@PEeKTUBHOCTbL KOTOPOro 3aBUCUT OT TaKoro
TEXHONOMMYECKOro napameTpa Kak rmgpasnmyeckas KpynHocTb. ['ngpasnuyeckasa KpyrnHoCTb
- 9TO CKOPOCTb CBOBOOHOr0 OCaXKOEHUA TBEPAbIX YacTuL, Nog OENCTBUEM CUMbl TSXKECTU B
HENOABMXXHOWN XXNOKOCTU Mpu NMOCTOSIHHOWM Temnepartype, BblpaXkeHHas B MM/C. Pasnnyaior
OXBaTblBAlOLLY0O W MUHMManNbHYIO MOPAaB/MYECKYO KPYNHOCTb. [l0 oxBaTtbiBaloLlen
rMaopaBaANYEeCKOn KPYMHOCTU BEOAyT pacyeT ropU3OHTasbHbIX U pagunasribHblX OTCTOMHUKOB,
HaNOPHbIX MAOPOLMNKIOHOB, N0 MUHUMAaNbHOWN MAPaBINYeCKON KPYNHOCTU - BEPTUKASbHbIX
OTCTOMHMKOB N OTKPbITbIX MMAPOLNKIOHOB.

OnpepneneHne CKOPOCTM OCaXXOEHWS arperatmBHO HEyCTOMYMBLIX B3BELUEHHbIX
BELLECTB, a TakKXe B3BeCel arperatmBHO YCTOWYMBBIX, HO MOAUOUCMEPCHbIX MO
aHanUTUYECKMM opMynaM KpanHe 3aTpygHEHO W3-3a CJIOXKHOMo Xapaktepa npouecca
ocaxpgeHns. Hawmbonee onTMManbHbiIM  PELLUEHWEM  SBASIETCA  3KCNEPUMEHTaNIbHOE
nccnegoBaHne rmopaBINYEeCcKOn KPYMHOCTU MO KPUBbLIM KMHETUKU OCXKAEHNSA B3BELUEHHbIX
BELLECTB.

B paboTte ObI1O NPOBEAEHO WCCneqoBaHWe MO OMNpedenieHnio rMapaBAMyYeCKOon
KPYMHOCTM Npu NOoCcTosiHHOM Temnepatype Boasl 20 °C, 6n13Koii K TemnepaTtype o4nLLLaeMol
BoAbl. KNHETUKY ocaxkaeHus [9] cCHMManu BeCOBbIM METOA0M C MOMOLLbIO TOPCUOHHbBIX BECOB.
MpuBec ocagka BO BpeMeHu ukcuposann Ha rnybuHe h 44 mm. o pesynbTaram
CeOMMEHTaUMOHHOro aHanmaa noctpounu rpadguk zasucumoctn 3 = f(t) (puc. 1). Ons
NOCTPOEHNSA KPMBOW Ha rpaduk Oblv HAHECEHbI TOYKM 3-X 3KCMEPUMEHTOB 1 NpoBefeHa
yCpenoHeHHasa Kkpusas.
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Puc. 1. 3aBncnmocTb ah(peEKTUBHOCTN OCaXKAEHNSA OT BPEMEHMN
[MOCKOSIbKY B3BELUEHHble BellecTBa B O4MLLAEMON BOOe NPeACcTaBnsioT coboi
NMOPOLLKOBYIO LENMION03Y, TO HEOOXOANMO MakCUManbHO €€ ynaBnvMBaTb U BO3BpaLlaTb B
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NPON3BOACTBO, MO3TOMY nNpuHMMaeM addeKkTuBHOCTb ocBeTneHna 90%. Mo rpaduky
onpegenseM MUHUMANbHYHO (Umin) M OXBaTbiBAOLLYH (Uoxs) FMAOPABAMYECKUE KPYMHOCTU
nccnegyemMmoim B3BeCU Npu NPUHATOM 3HaYeHUn 3EKTUBHOCTM OCBETNEHNA . [Nnga aToro
NPOBOAUM KacaTesibHyl0 1 NeEPNEeHOVKYNSp K CEANMEHTALMOHHON KPUBOM U3 OpanHaThl O 1
onpefensdem BpeMS OCaXXAEHMS 4YacTtuy, obecnedmBaromnx 3Ty adekTuBHoCTb (T2 1 T1
COOTBETCTBEHHO). ['MapaBnnyeckas KpynHOCTb HYacTuL, paccHmTbiBaeTCs No hopmynam:

=22 = 0,619 mM/c;

-
Umin _TL 711
R
Ty

44

= —=10952 MmmM/c.
46,2

u":l}{E- -

Ha cerogHsAWHWI AeHb CyLLeCTBYET HECKOJIbKO TUMNOB MOPOLNKIOHOB N OTCTONHMKOB,
KoTopble 6narogapsi KOHCTPYKTUBHbIM OCOOEHHOCTSAM UMMEKT pasfinyHble obnactu
NPUMEHEHNS.

HanopHble rmgpouUnKIOHbI NPUMEHAOTCA A1 MEXAHNYECKOW OYNCTKM CTOYHBIX BOA, a
Takxe Ons cryweHus, oboraleHnsa n knaccudurkaumm ocagka, BblAENSeMOro n3 CTOYHbIX
BoA. [ns BblOeneHus U3 CTOYHbIX BOA YacTuy, rpyboamcrnepCHbIX npuMecein (Necok, yrosb,
CTEKNI0, OKannHa u np.) KpynHocTbio & = 50 - 100 MKM pPEKOMEHAYIOTCSA KOHCTPYKLMW
HaNOPHbIX MAOPOUMKIOHOB MasibiX ANAMETPOB.

OTKpbITble rMOPOLUMKAOHBI CAOCOOHbLI 3aAep>XXMBaTb TOSIBKO OTHOCUTENIbHO KPYMHblEe
4YacTuubl — rMOpPaBANYECKON KPYMHOCTbD 6onee 5 mMm/c. OTKPbITbIA FMAPOLMKIIOH C
BHYTPEHHM LWANHOPOM M1 guadparMon B BEPXHEN YacTU PEKOMEHOYETCHA NMPUMEHSTb Npu
OYUCTKE CTOYHbIX BOA OT NPUMECEN rMapaBanyeckomn KpynHocTbio 0,2 MM/c 1 6onee, a Takxke
KOaryiMpOBaHHbIX B3BELLEHHbIX YacTUL, U HEPTENPOAYKTOB Npu pacxoae cTokos Ao 200 m /vy
Ha oguH annapart. Npu Koarynsaumm CTOYHbIX BOS, Npenesibl UCMob30BaHNA LMKIOHOB MOryT
ObITb pacwunpeHbl. JuameTp annapaTa OTPbITOro rmapouUnKiioHa PEKOMEHOYETCA NMPUHNMATb
2 - 6 M. [lpeumywiectBa OTKPbITbIX MMMOPOLUMKIOHOB Mepen HanopHbiMi - 6Gonbluas
NPON3BOANTENIBHOCTb U Masible NoTepun Hanopa, He npesbiwatowme 0,5 kla.

OTCTOMHMKN NPUMEHSAIOTCA A5 BblAENEHNSA U3 CTOYHbIX BOL, HEPACTBOPUMbIX BELLLECTB,
KOTOpble Nof AeNCTBUEM rPpaBUTaLMOHHBIX CUJ1 OCeAatoT Ha OHO OTCTOMHMKA WUV BCMbIBAKOT
Ha €ero MnoBepXHOCTb. [10 HanpaBneHWIO ABWXEHUS O4YMLLAEMON BOAbl B OTCTOMHMKAX
nocnegHve OEensatca Ha BepTUKallbHblE M FOPU3OHTasbHbIE (PA3HOBUOHOCTBLIO MOCNELHMX
ABNAIOTCA pagvanbHble). B nocnegHee BpemMsi NOAyYUM  LUMPOKOE pacnpoCTpaHeHne
TOHKOCJSI0MHbIE OTCTONHUKN.

[[OpV30HTaNbHblE OTCTOMHUKM NPEencTaBnsaloT Ccobol NpPAMOYrofibHble B MfiaHe
pe3epByapbl, pasgeneHHble NPOLOsbHBIMY NEPEropogKaMmn Ha HECKONLKO oTaeneHnin. NMoTok
BOObl B HWX [OBWKETCA rOpuU3OHTanbHO. BcnnbiBawowme HedTenpoayKTbl U >XMPOBbIE
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BeLlecTBa COBUPAOTCA B KOHLE COOPYXEHUA B >XMPOCOOPHbIA NOTOK. KoadduumeHT
ncnonb3oBaHus obbema Kset 0,5; rnybuHa npotoyHon Yyactn Hset 1,5-4 M; CKOpOCTb NOTOKa
5-10 mm/c. [JOCTOMHCTBaMM rOPU3OHTaNIbHbIX OTCTOMHMKOB SIBASIKOTCA WX OTHOCUTESIbHO
BbICOKUIA  KO3((PMUMEHT MNCMONb3OBaHNA 0O0bema, BbICOKUA AOCTUraemblin  adpekT
OCBETNEHNA BOObl NO B3BelweHHbIM BewectBaM — 50-60%, BO3SMOXXHOCTb KOMMAaKTHOMO
pacnonoXxeHusi. Pacxopn Boabl HA OOQHO OTAENEHMN OTCTOMHUKA pekomeHayeTcs 6onee 10000
M3/CyT.

PagnanbHble OTCTOMHMKK UMEKOT KPYryto B naaHe hopMy pe3epByapoB, B KOTOPbIX
CTOYHasi BOJA NOAAETCA B LEHTP OTCTOMHMKA W OBUXKETCA pagnanbHO OT LeHTpa K
nepugepummn. CKoOpoCTb U3SMEHSETCHA OT MakCMyMa B LIEHTPE 00 MUHUMasbHOrO 3Ha4YeHns Ha
nepucpepun. BbinaBwnin  ocagok nepemMewaeTca B WIOBLIA  NPUSMOK  CKpebkamu,
pacnonoXXeHHbIMM Ha BpallaroLwenca pepme. KoadhhuumeHT ncnonb3osanus obbema Kset
0,45; rnybuHa npoToyHom Yactm Hset 1,5-5 M; ckopocTtb notoka 5-10 mm/c. PagmanbHble
nepBuYHbIE OTCTOMHUKM obGecneunBaloT 3agepxaHne 50-55% B3BeLEHHbIX BeLLEeCTB.
PaspaboTaHHble TUNOBbIE MPOEKTblI pPaavaibHbIX OTCTOMHMKOB Auametpom 18-50 M.
LOCTOMHCTBa HU3Kasa yaenbHass MaTepPUanoeMKOCTb, MPOCTOTa aKcryaTaumm paavanbHbIX
OTCTOVHUKOB. Pacxop BOAbl HA OOHO OTAENEHMM OTCTOMHUKA pekomeHayetcsa 6onee 20000
M3/CyT.

BepTukanbHble OTCTOMHUKM NPEACTaBNAlOT COO0ON Kpyrfble B MniaHe pe3epByapbl C
KOHMYECKUM [OHULLEM, B KOTOPbIX MOTOK OCBETAAEMON BOLObl OBVWKETCA B BEpPTUKaSIbHOM
HanpasneHnn. BepTukanbHble OTCTOMHUKN MPUMEHSAIOT ONS OCaKOEHUS U3 CTOYHbIX BO[L
mMenkmx (d4 < 0,1 mm) rpybogucnepcCHbiX MpUMecen nog AEeNCTBUEM CWMbl TSXKECTW.
BepTukanbHble  OTCTOWMHWKM  6GblBAlOT  C  LUEHTpasbHbIM  BMNYCKOM  BOAbl, C
HUCXOOALLEBOCXOOALLUMM OBU>XKEHNEM BOAbI, C NepUdepuinHbiM BNyCKOM Bofbl. KoaddunumneHT
ncnonb3oBaHua obbema Kset 0,35; rmybuHa npoto4yHom yactn Hset 2,7-3,8 m. Pacxopg Boabl
Ha OQHO OTAENeHN OTCTONHMKa pekoMeHayeTcsa He 6onee 10000 m3/cyT.

Ona  addekTMBHOrO BblAENEHNA TOHKOAMCMEPCHBIX MNpUMEcen uenecoobpasHo
NPUMEHATb TOHKOCSIONHbIE OTCTOMHUKK. Manas rnybuHa OTCTOWHUKOB obecrnednBaeT
OCBETNEHNE BOAbl B Te4eHne 4- 10 MUH, YTO NO3BONSIET 3HAYNTENIBHO YMEHBLUUTL NX rabapuThbl
Nno cpaBHEHMIO C rabaputamy OTCTOMHWKOB [OpYyrux TWUMOB U pas3MeliaTb B 3aKpbITbIX
nometueHnsiXx. OCHOBHbIMY NPENMYLLLECTBAMM TOHKOC/IOMHbBIX OTCTOMHUKOB, MO3BONSAIOLWMMN
N3roTaBnmeBaTtb UX Ha NOO60OM NPeanNPUATUX, SBAAIOTCA NPOCTOTa UCNOSHEHWS, OOCTYMNHOCTb
MaTepuasnos [[ns CO34aHus  pasfennuTenbHbIX MOMOK, OTCYTCTBME HEeOobXOoauMocTn B
KOMMJIEKTYOLLLEM 060pya0oBaHUN.

Mpn paboTe TOHKOCNOWHbIX OTCTOMHUKOB B OCHOBHOM paboyem pexume, T. €. npu
CKOpPOCTM [OBWXKEHMS BOApl 4-7 MM/C N BpeMeHn npebbiBaHNSA BOObl B MEXMOOYHbIX

International journal of Professional Science

23
Ne3(2) - 2024


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

npocTtpaHcTeax 20-25 MuH, cTabunbHbin 3 HEKT OCBETIEHUS COCTaBNSET B cpegHem 93-
95% npu copep>XaHun B3BECKM B OTCTOSIHHOW Boge oT 4 po 12 wmr/n. OdpekTrBHOE
OCBETJ/IEHNE KOarynmpoBaHHON BOAbl OOCTUraeTCs B HarmMOPHbIX MOSOYHbIX TOHKOC/OMHbIX

OTCTONHUKAXxX Npu npebbiBaHun B H1X Bogbl A0 10 MUH.

Mo NpoBeAeHHOMY aHann3y COOPY>KEHNI MEXAHNYECKOW OYNCTKIN BOAb! 1 MOMYy4EHHbIM
SKCMEepPUMEHTaNbHbIM AaHHbIM TMAPaBANYECKON KPYMHOCTU 6bifv paccyMTaHbl OCHOBHbIE
napameTpbl MMOPOLMKIOHA OTKPbLITOrO TuWna C KOHWYecKol avadparMoin U BHYTPEHHVUM
LUWAMHAPOM U TOHKOCJIOMHOMO OTCTOMHMKA Npu pacxode CcTouHbIX Bog 100 M3/4, OCHOBHbIe

XapakKTePUCTUKN KOTOPbIX NpuBeAeHsb! B Tabn.1-2.

Tabnuua 1

OCHOBHbIE TEXHONOMN4YECKNE napamMeTpbl r’MapoLnKIiioHa

MapameTp

MBOPOUNKIIOH C KOHNYECKOA
anadparmoin 1 BHYTPEHHUM
LUANHOPOM

YnenbHas rugpasnnyeckas Harpyska, M3/ (m2*y) 4,41
O6Lwas niowagp 3epkasa Bofbl B COOPYXXEHUN, M? 22,66
KonuyecTtBo annapartos 2
OvameTp, M 4,0
MpownssognTensHOCTb, M3/4 55,4
CkopocTb NoToka Ha BXxode B annapar, M/c 0,3
BbicoTa umnMHapruyeckom Yactun, M 4,5

MaTepuan coopyxeHus

KucnoTtocTonkuim nnactnk

BbicoTa sipyca, m

Bpewmsi ocsBeTneHus, MuH 10-15
Kosin4ecTBo BNyCKoB 2
Yron KOHMYECKON HYacTun 60
BbicoTa BHYTPeHHero uunnuHgpa, m 1,0
BbicoTa BOQOCANBHOWM CTEHKM Haf anadparmom 0,5
LnameTp BOOOCNNBHON CTEHKN 4,2
LnameTp nonynorpy>XeHHOM KONbLEBOW NEPEropoaKn 4,0

International journal of Professional Science

Ne3(2) - 2024

24


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

Tabnuya 2

OcHOBHble TEXHOJIOMMYECKNE NapamMeTpbl OTCTONHMKA

MapameTp TOHKOCNOVHbIN OTCTOMHNK
OnvHa apyca, m 1,13
LunpuHa 6n1oka, m 0,75
LLnprnHa nnacTuHbl B 6510Ke, M 0,53
BbicoTa 6n10ka, m 1,5
Mpon3BoauTENBLHOCTL OAHOW CEKLUN OTCTOMHUKA, M3/Y 45,32
LLinprnHa coopyxxeHusi, M 3,35
"ny6buHa coopy>XeHusi, M 1,62

[nvHa 30HbI rPy6oi O4YUCTKN, M 0,6
CkopocTb noToka B sipyce, MM/C 6,99
MaTtepuan coopy>xeHus KuncnoTtHeIn nnactuk

Ha ocHOBe paccyuMTaHHbIX Bbille MNapaMeTpoB BblIOBUPaeM OTCTOMHUMK C
TOHKOCONHbIMK 610KaMu, T.K. OH 061afaeT crnegyoLwyMmn NpenMyLLecTBamun:

e MPOCTOTA KOHCTPYKLNN;

e Manble rabapuTbl NPY BbICOKON NPON3BOAUTENIBHOCTY;

e NOBbIWEHHAA 3PHEKTUBHOCTb OYNUCTKM [0 98%;

e YMeHblUeHNe BpemeHn otcTamsaHms Ha 50-70%;

e CaMOTeYHOE yAaneHune BbloenseMblX 3arpa3HeHNi;

e OTCYTCTBME HEOOXOOUMOCTWN B MOCTOSAHHOM OOCY>XVUBaHUW.

A rMOpOUMKIIOHbI UMEIOT CYLECTBEHHOE (MO CpaBHEHWID C  OTCTOWHMKaMM)
rmapaBInYecKoe COonpPOTUBNEHNE, CIOXHOCTb pasfeneHnsa TOHKNX CYCMNeH3Win ¢ YacTuuamm
MeHee 10 MKM 1 YyBCTBUTENBHOCTb K KONEBaHNAM Harpy3Ku.

Ha ocHoBaHMM NpuBEQEHHbIX XapaKTEPUCTUK OTCTONHUKOB Ha PbIHKE NPUCYTCTBYIOT
Takne Mopenn TOHKOCNOWHBIN OTCTOMHUKOB Kak, Hanpumep, CTOB OT-50 wnn OIT-50.
Bb160p KOHKPETHOM MapKy ONpeaensaeTcs Ha OCHOBaHMM TEXHUKO-9KOHOMUYECKNX PaCHETOB.

[NMOCKONbKY CTO4HbIE BOAbI OT MPOMbIBKU LIENN0N03bl COAep>XKaT AOCTAaTOYHO 60SIbLUYO
KOHLIEHTPALMIO CONAHOWN KMCNOTbI, KOTOPasi MOXET NCMNapATbCA C NOBEPXHOCTU OTCTOMHMKA
N HAHECTW Bped Npu BObIXaHMW (OKa3blBaeT KpavHe paspylmnTenbHOe AENCTBME Ha TKaHu
CNN3UCTbIX OBONOYEK U BEPXHUX ObIXaTeNbHbIX MyTen), TO HeobxooumMo npenycCMOTPETb
MEPONPUATKS MO OXpaHe Tpyaa u NPON3BOACTBEHHON 6e30NacHOCTN.

CerogHa Ha pPbIHKE O4YUCTHOrO O06OpPYOOBaHWS €CTb HECKOJIbKO peLleHns no
COKpaLLEHUIO BbIBPOCOB OT OTCTONHbBIX COOPY>XXEHWIA:

[Mnockoe HenoaemkHOe nepekpbiTne. OHO npencTaBnsaeTr cobon NPOMUBHbIN
NIaCTUKOBLIA HACTU/, NOABELUMBAEMbIA K XOPOOBbIM (hepMaM, KOTOpble CO3[at0T YyCoBUS
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ONa 06pa3oBaHns CHEroBbIX KAPMaHOB U CKOMIEHNA BOSbLLOro KOMYecTBa CHera B 3UMHUI
nepvoga.

KynonbHble nepekpbitnsa. OHM NpencTaBnaoT cobor KynonoobpasHbii Kapkac,
O6WNTBIA aNiOMUHNEBBIMU NIUCTaMK U ONMPaKLWLMNCs Ha GOPT OTCTOMHMKA. HecmoTps Ha
LWMPOKOE pacrnpoCTpaHeHne, Takoe nepekpbiTue umeet OGonblive rabaputbl, Tpebyet
BEHTUNALUMN, a TAKXKeE aKCnyaTauns NogobHOM CUCTEMbI ABASETCS YPES3BbIHANHO 3aTPaTHOMN.

Bpawatouieeca nepekpbiTne. 3TO OAMH U3 CaMblX HOBbIX BapUaHTOB MEpPEKPbITUS,
HEeOOCTaTKOM KOTOPbIX SBASETCA C/IOXKHOCTb U FMPOMO3OKOCTb KOHCTPYKLUMW, a Takxe
BbICOKas CTOMMOCTb 3Kcryatauuy BBUAY OOMNONHUTENbHbIX 3HEepreTuyeckux 3arpar,
Heo6XoAMMbIX ONS BPALLEHUS NEPEKPLITUSA.

MnaBatowiee nepekpbiTe. KOHCTPYKUMS MNEPEKPLITUS COCTOUT N3 TPEeX Koney -
LEeHTpanbHOro, cpegHero u nepudgepninHoro. LleHTpanbHoe ©n nepudepuninHoe KonbLa
HEenoABUXXHO 3aKpernsieHbl COOTBETCTBEHHO Ha LIEHTPasibHOW ornope 1 nepugepuinHon 4actm
oTcTOorHMKa. CpeaHee KONbLO NepeKkpbITUS nnaBaeT Ha NOBEPXHOCTU BOAbl, COEOVUHEHO C
depmoin  nnockpeba n BpaWAETCAd BMECTE C HENl KOHUEHTPUYHO LEHTpanbHOMY W
nepudepuinHoMy Kosbuam. Bbicokasi TennonpoBOQHOCTb MeTanna u 65aM30CTb BOObl C
Temnepatypon He HKe 18 °C B TedeHme roga obecneymnsBaroT TasiHNE CHEra Ha NOBEPXHOCTH
nepeKpbITUSA, YTO UCKJSTKOYAET CHEMOBYHO HArpy3Ky Ha KOHCTPYKLMIO.

PaccmoTpeB npeacTaBneHns peLeHns no COKpaLeHnio BbIGPOCOB OT OTCTONHWUKOB,
Hanbonee oNTUMasnbHbIM ABASETCSA YCTAHOBKA MJIOCKOro HEMNOABMXXHOMO nepekpbiTus. depma
nepeKkpbITUS, W3roTOBMIEHHAs U3  KOHCTPYKUWOHHOW CTann, He KOHTaKTUPYeT C
nepekpbiBaeMon BOOHOW cpemon ©n eé€ napamu. [laHenn nepekpbITUS ABNAKOTCA
KOPPO3MOHHOCTONKUMU 3/IEMEHTaMUN KOHCTPYKLNN.

Ha ocHoBaHun npoBefeHHOM paboTbl MOXKHO caenaTtb CrneayoLlme BbiBOObI:

1. OKCrnepuMeHTanbHO onpefefsieHa BenndnHa rmopaBANYecKOn  KPYMHOCTU
B3BELLEHHbIX YaCTuL, B MPOMbIBHbIX BOAAX NPW NPOM3BOACTBE NOPOLLUKOBOWN LEenntoa03bl (Umin
= 0,619 MM/C 1 Uoxs = 0,952 MM/C);

2. Ha ocHoBaHuM aHanmMs3a 1 TEXHOMOrMYEeCKUX pPacyeToB AN MeXaHUYeCKou
OYUCTKN BOObl PEKOMEHOOBAHO YCTAHOBUTb TOHKOCJ/IOVHBIA OTCTOMHUK, KOTOPbLIA NO3BOAUT
He TONbKO 3(P(PEKTMBHO OYMCTUTL BOAY OT B3BELUEHHbIX BewecTB (00 95%), HO 1N BEPHYTb
Lennono3y obpatHo B NpOM3BOACTBO.

3. Ona obecneyeHna TpeboBaHWA OXpaHbl Tpyga W MNPOU3BOACTBEHHOMN
6e30nacHOCTN pPEeKOMEHAYEeTCA Ha OTCTOMHUKAxX YCTaHOBUTb TMJIOCKME HEMNOABMXKHbIE
nepeKpbITUSA, KOTOPble NO3BOJIAT CHU3UTb AMUCCUIO MapOB COSNITHOWN KUCNOTbl 1 C MOMOLLBIO
BEHTUNALUMOHHOIO 000pPYyAOBaHNA OTNPaBAATb 3arpA3HEHHbIN BO3OyX Ha nocnepyowmne
OYUCTHbIE COOPY>XKEHUS.
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CaHkT-lNeTepbyprcknin YHNBEPCUTET MPOMbILLIEHHbLIX TEXHONOMNIA 1 AN3aiHa,
Bbicwas wkona TeEXHONOMN N 3HEPreTUKN

MopeBa tOnus JleoHnposHa, doueHT

OO0C 1 PUIMP,

CaHkT-lNeTepbyprcknin YHMBEPCUTET NPOMbILLNIEHHBIX TEXHONOMMIA 1 An3anHa, Beiclwas wkona
TEXHOSIOMN N SHEPreTUKN

Abstract. This work is devoted to the study of the dependence of coagulation of low-concentration (10 mg/L) aqueous
dispersions of sulfate lignin by filtration on nuclear track membranes (pore diameter 200 nm) on pH and CaCl2 concentration
(0.01 and 0.001 M). It is shown that the retention efficiency of sulfate lignin increases with decreasing pH and increasing
CaCl2 concentration. The pre-aging time of the sulfated lignin solution (5-120 min) has no effect on the retention efficiency.

Keywords: coagulation, ultrafiltration, sulfate lignin, track membranes

Annomayua. dannas paboma nocbsujena ucciedoBanuo 3abucumocmu KoaeyAayuu Hu3KoKOHYeHMpupoBaHHbLx
(10 me/a) Bo0HbLX Ouchepcut CYAbghamuoeo AeHUHA MemoooM uAsmpayul Ha A0epHuIX mpekoBsix MemOpanax (Ouamemp
nop 200 um) om pH u xonyenmpayuu CaClz (0,01 u 0,001 M). Ioxasaro, umo s¢hgpexmubrocms yoepkanus cyasghpannozo
Auenuna Bospacmaem c nonuxeruem pH u pocmom xonyenmpayuu CaCla. Bpema npedbapumenvroeo cmapenus pacméopa
cyavgpamnoeo auenuna (5-120 mun) He oxasvibaem Gauanus Ha 3gpgpexmuBHocms 3a0epKKi.

KatoueBvoie cro08a: xosey s, Yasmpagpuavpayus, CyAsbammvlil AuHuH, mpexoBsie MemOpars

PeueH3eHT: MapTexa AnekcaHgp Hukonaesny — KaHOUAAT TEXHUHECKNX HAyK, OAOLEHT.
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M3 Bcex cylecTBylOWMX CNOCOB60B MNOMYyYEHUST BOMOKHUCTLIX MonydgabpnkaTos u3
ApeBECUHbI Hanbonee pacnpPoOCTPaHEHHbIM CeNYac ABNSETCS LLENOYHON CyNbgaTHbI METOL,
Bapku. OgHaKo, HECMOTPS Ha MMeLMECs NPenMyLLIECTBa, B NpoLecce Bapku obpasyeTcs
6ONbLLIOE KONNYECTBO 3arpA3HAOLNX BELWECTB, OOHMM N3 KOTOPbIX ABNSETCA CynbdaTHbIN
NIUFHVH, cogepXawpminca B oTpaboTaHHOM 4YepHOM LUenoKe. Kak nokasbliBaeT MpakTuka,
yOoanuTb BeCb ero o6bem He yfdaeTcs, U B pe3ynbTarte fafibHENWNX NPOLECCOB NPOMbIBKU
NONIYYEHHOW LEeNNtoNo3bl 06pas3ytoTCA CTO4YHble BOAbl, KOTOpPblE B Ka4yecTBe OOHOro U3
OCHOBHbIX 3arpA3HSAIOLLNX KOMMNOHEHTOB coaep>kaT cynbdaTHbI MUrHuH [1].

HecmoTpss Ha TO, 4TO, Gyayym BbloeneH, cynbdaTHbl JINFHUH SBASAETCSA LEHHbIM
NPOMBILLSIEHHBIM CbIPbEM, €ro MPUCYTCTBME B BOAHbIX O6beKTax Mnpu nonagaHum B HUX
CTOYHbIX BOQ MPEeOCTaBNsieT CEepPbe3Hyl Yrpo3y O/ OKpyXKawolwlen cpefbl U, B NepBYyIO
oyepedb, 0N BOAHbIX 3KOCUCTEM, 3a CHET pocTa UBETHOCTU BOObl U YMEHbLUEHUS
KOHLEHTpauuy paCTBOPEHHOr O B Hell Kucnopopda. B onpegeneHHbIX yCnoBusX pacTBOPEHHbIN
B BOAE JIMMHUH MOXXET TakXe 06pasoBbiBaTb arperartbl. K 3TUM YyCNOBUAM OTHOCUTCS Kak
N3MEHEHNE YPOBHA KUCIOTHOCTU Cpenbl, Tak 1 NPUCYTCTBME B HEN BELWECTB, ABASAIOLNXCS
koarynsaHtamn. CyllecTBYyOWMNE CUCTEMbI OMONMOrMYECKON OYUCTKM He MO3BONSAT
[OCTaTOYHO MOJSIHO BbIAENUTb CYfibaTHbIA JMFHUH N3 CTOYHbLIX BOL, YTO MPUBOOUT K ero
nocTynneHnto B Bogoembl. OOHaKo KOHUEHTpauuu, B KOTOPbIX OH B HUX COAEPXXMUTCA,
HeBenvkn [2]. B cBA3M C 3TMM (PakTOM KpamHe BakHbIM SABASETCS WCCefoBaHue
HU3KOKOHLIEHTPUPOBaHHbLIX ANCHEPCUl CynbgaTHOro NUrHMHa W, B NEepBY0 o4vepenp,
3aKOHOMEPHOCTEN NX Koarynsumm.

Llenb paboTbl - uccnegoBaHne Koarynsaumm BOAHbIX ANCNEPCUI CyNb(aTHOro AMrHmHa
B pacTBopax C pasnnyHbiM 3HadeHnem pH n koHueHTpaumm CaCle meTogom unbTpayun
4yepes AaepHble TPekoBble MembpaHbl (d=200 Hm).

O6beKTbI 1 METOObI UCCNEOOBAHMA.

B kayecTBe 06bekTa nccnegosaHus Obia BolOpaH CynbaTHbIN UMHUH, ABASIOWNNCA
cpepHen npobon  OMbITHO-MPOMBILIEHHON MapTUW, MNONYYEHHOW B  JIMFTHUHOM  LEXe
Conombansbckoro LBK. OcaxaeHne nurHnHa NnpovsBoguioCh U3 YEPHOro LWeoka nyTemMm ero
NOAKNCIIEHNSA CEPHOW KUCIOTOMN.

Hasecky 100 mr cynbatHoro nurHnHa pacteopsnm B 100 mn 0,01 H NaOH, nocne yero
BblAep>XnBanu B TedeHne 24-48 4acoB OO OOCTMXKEHUSA MOSIHOMO PacTBOPEHUs CynbaTHOro
nUrHuHa. 3atem otbupanu 10 mn nonyyeHHoro pacteopa n gosognnn o 1000 mn 0,001 H
NaOH [3]. lMpuroToBneHHbIn Taknm obpa3om pacTteop cogepxxan 10 mr/n cynbgaTtHOro
nUrHuHa. na perynmpoBaHus BennyduHel pH mncnonb3osanm 0,1 H n 1 H pacteop H2SOa.
CmeLleHne KOMMOHEHTOB NPOU3BOANUAN MO METOAY «MIHOBEHHOIO CMELLEHUS».
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YnbTpadunsTpaums npoBogunack C UCNOSb30BaHNEM SIAEPHbIX TPEKOBbLIX MEMOpPaH C
onametpom nop 200 HM, BbINOMHEHHbIX W3  NoAMATUNEHTeTpadnotanara [4].
Mpon3BoaUTENBLHOCTL YCTAHOBKM MO nepmearty (punetpaty) coctasuna 40 mn/ muH 25,5 cm2
= /M2*4. DKCNEPUMEHT NPOBOANSICS Ha NabopaTopHON YCTAHOBKE B TYMUKOBOM PEXUME
dunbTpauum ¢ nepemMelunsannem. [laBneHne B paboyen kamepe coctasusio 1,2 atmocdepbi.

OPPEKTNBHOCTL  DUABTPAUMOHHON  3a0EpPXXKU  YacTuy  CcynbdarTHOro JiMrHuMHa
oLeHuBanu no cnegyowlen popmyne [5]:

D=(Do-Di)Do*100%,

roe Do — BenuMyuHa onTUYecKow MAOTHOCTU WCXOAHOro pactBopa CyribgaTHoro
nurHuHa; Di — BenmMyuHa onTMYEecKOW MAOTHOCTM unbTpaTa. ONTUYECKYHD MAOTHOCTb Ha
(POTO3NEKTPOKONOPUMETPE NMPU OJSINHE BONHbI A=440 HM.

Mo pesynbTaTtaMm uUCMbITAHWA CTPOWUSNCL rPpaduKn 3aBUCUMOCTU 3PPEKTUBHOCTU
duneTpauun OT BPEMEHU «MPeaBapuUTesibHOro ctapeHus» pactaopa (5 -120 MuH).

Pe3ynbTaTbl aKCnepnMeHTa 1 nx obcy>xaeHve

Pe3ynbTaThl nccnegoBaHus pH Ha Koarynayuio cynb@artHOro AUrHuHa nNpuBeneHsl Ha

puc.1.
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Bpems, MuH

Puc. 1. 3aBncumocTb ahheKTUBHOCTY hunbTpaumm gucnepcumn cynbgaTtHoro MMrHuHa ot
Bpemenu npu pH: 1-9,0mn 11,5,2-8,0,3-6,0,4-5,0,5-3,5
* NockonbKy peaynbTatbl ans pH= 9 n 11,5 nmenn BecbMa CXOAHbIN XapakTep, OHW
npencTaeBneHbl Ha rpauke ogHOW KPUBOWA.
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Kak MOXXHO yBUAETb Ha pUCYHKe 1, a(p(PeKTUBHOCTL (punbTpaumnm Bo3pacTaeT rno Mepe
NOHWXXeHNss pH 1, cnepgoBaTtesibHO, NOHV>XKEHNSA NMOBEPXHOCTHOro 3apsaa Yyactuu. MNMaoTHOCTb
NOBEPXHOCTHOrO 3apsifa NUrHuHa, oOycnoBneHHas MpPUCYTCTBMEM  (PEHOSBbHBLIX 1
KapOOKCUNbHbIX FPYMMn, B CUMbHOLIENOYHOM 06nacTM KparHe BbICOKA, W Koarynsuus
npotekaer cnabo [6]. OgHako C NpubAMXXEeHMEM K TOYKEe HyneBoro 3apsga, Korga
anccounaumns  PEHONMbHbIX  MMOPOKCUNOB OTCYTCTBYET MOMHOCTLIO, a nNpUCYTCTBUE
ANCCOLMMPOBAHHbIX KapOOKCUMbHBLIX FPYNn KpanHe Mano, OUCnepcuss TepseT CBOK
YCTONYNBOCTb.

PesynbTathl BBegeHus B cuctemy 0,01 n 0,001-MonapHbIX pacTBOPOB 3SIEKTPONUTA B
BUOe 3aBuCMMOCTEN aPEKTUBHOCTU (hunbTpauum OT BPEMEHU NPUBELEHbI HA PUCYHKE 2.
Ons 6onblwen HarNsgHOCTUM OTOAENbHO ONS KaXKAoro 13 3HadeHuin pH ogHOBPEMEHHO
npencraeneHbl rpadukn  a(PMEKTUBHOCTEN ONA HYNEBOW, CaHTU- N MWUIN-MOSNSIPHON
KOHLEHTpauuii xopuga Kanbums.

Ona Bcex 3HaveHun pH HabnogaetTcs 4eTkas 3akOHOMepHOCTb: BBegeHne CaCle
yBennymBaeT 3MDEKTUBHOCTb 3adepXXKM  CynbgartHOro nAMrHvHa, u  pobaesneHue
CaHTUMOJISPHOIO pacTBopa xnopuaa Kanbuus obnagaeT Koarynupyrowen CnoCOBHOCTLIO
6onee BbLICOKOW, YeM Koarynampyrowas CcnocO6HOCTb MUAMMONSPHOrO €ero pacTeopa.
MpoTuBonoH, KotopbiM aBnsietca CaClz, npu Takom KOHUEHTpauuMuM MNOYTU MOSIHOCTLIO
KOMMEHCUPYeT 3apsg MNOBEPXHOCTM CyNb(aTHOro JUrHUHA, 4YTO B [aHHOM Ccly4vae
BbIPa@XaeTCs B BbICOKNX 3PPEKTUBHOCTAX punbTpaumnn.

[Job6aBneHne >e MWIMMOASPHOrO pacTeBopa Xxnopuga Kanbuus, obnagarowiero
MEHbLLEN KOoarynmpytoLlen CnocobHOCTbIO ON1S AAHHOW CUCTEMbI, MO3BONSAET MPOCNEanTb
N3MEeHeHne ero OencTBms B 3aBUCUMOCTHY OT pH.

Kak MOXHO BuaeTb Ha Puc.2. pobasneHne MWAMMONSPHOrO xnopuga Kanbuus
NPaKTUYECKN HE OKa3bIBaET BANAHNA HA NMpoLuecchl koarynauun. Npn gaHHOM 3HaveHun pH
obpas3oBaHue arperaTtoB MPOTeKaeT UHTEHCMBHO U B €ro OTCYTCTBME - BBMAY HEOONbLION
BEINYMHbI MOBEPXHOCTHOrO 3apsaa.

OpHako npu pH 5,0 n 6, 0 — Puc.2. — pobasneHne KoarynsHTa no3BofISeT NOBbICUTb
3agep)xaHne vactuy Ha 60-70 % no cpaBHEHUO C nepBoHa4YasnbHbiMW 3Ha4YeHUAMU. Elle
6onee cunbHbIN 3(heKT OKasbiBaeT BBeaAeHne xaopuaa Kanbums npm pH 8,0 (Puc. 2.). B atom
cny4yae 3apeKTUBHOCTL (ubTpaumm BO3pacTaeT noyTu B 2-3 pasa No CpPaBHEHUIO C
CUCTEMOW, HE copep KaLLen KoarynsHT.

AHanornyHas kapTuHa Habnogaetcs u ans 3HaveHni pH 9,0 n 11,5 - Puc. 2.
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Puc. 2. 3aBncmmocTb ahheKTUBHOCTN hunbTpaumm UCNepcumn CynbgaTHOro MMrHuHa ot
pH npwn koHueHTpaumn CaClz(monw/n): 1- 0, 2 - 0,001, 3 - 0,01

OTy 3aKOHOMEPHOCTb MOXXHO OOBLACHUTL Pas3N4YHbIM BAIUAHWEM OOHOW WU TON XXe
KOHLUEHTpauMn copepxawero npoOTUBOUOH JfIEKTPONUTA Ha CUCTEMY MNPU U3MEHEHUU
BENMYNHBI €€ NOBEPXHOCTHOrO 3apsaa. Kak y>ke 6bis10 cKa3aHo Bbille, B LLENOYHON 06nactu
3apsag NOBEPXHOCTN CyIbhaTHOrO IMrHMHA KParHe BbICOK, - U TEM CUJIbHEE HENTPanu3yoLlee
OENCTBNE MONIOXKUTENBHO 3aPSXKEHHbIX MOHOB. O(PEKTMBHOCTb 3TOr0 OENCTBUSA, OOHAKO,
nagaeT npu NoHWXeHUN pH, Kkorga cnctema HaunHaeT CTPEMUTLCA K TOYKE HYNeBOro 3apsaa.

Takum obpasom, koarynupytowlee gencreme eeegeHusa CaClz Bo3pactaeT no mepe
yBenu4eHms pH cuctemsi.

BbiBoapbl.

B pesynbtare npoBeAeHHOro UCCNEQOBaHNA KOArynsaunum HU3KOKOHLEHTPUPOBAHHDBIX
BOAHbIX (10 mMr/n) gucnepcuii cynbaTHOro AMFHUHA C NOMOLLBIO (hrnbTpauumn Yepes SaepHble
TpekoBble MeMbpaHbl (anameTp nop 200 HM) NOKa3aHo, YTo:

1) D PeKTUBHOCTL 3a0ep KM CySibhaTHOro IMrHNHA BO3pacTaeT C NoHWXeHnem pH un
cocTaBnsdeT, cootBeTcTBeHHO: 3% (pH 11,5), 3% (pH 9,0), 10% (pH 8,0), 14% (pH 6,0), 18%
(pH 5,0) n 88% (pH 3,5).

2) 3aBuCUMOCTb 3(PEKTUBHOCTU 3aOEPXKN CyNb(aTtHOro JINrHUHA SOepPHbIMA
TpekoBbIM1 MeMmbpaHamu (200 HM) OT BpeMeHu B nHTepsane 5-120 MUHYT OTCYTCTBYET.

3) BeepeHne B cuctemy CaClz BbI3biBaeT yBenmyeHne 3(PeKTUBHOCTU 3adep KKu
CcynbaTHOro NMUrHnHa, Bo3pacTraroLlee ¢ poctoM KoHueHTpaumm CaClz n pH.

Pe3ynbTaTbl BbINOSHEHHON PabOoTbl NO3BONSIOT BBECTU B N1abOpPaTOPHbLIN NPaKTUKYM
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HOBble CTyfeH4eckne nabopaTopHble paboTbl, CBSA3aHHble C OMNPeaeneHneM pa3mepoB
YyacTuL, NPUMECEil, a TakXKe NPOXOAALLMX KoarynauMOHHbIX NPOLLECCOB Npu KoarynsiLyMOHHON
O4YMCTKE CTOYHbIX BOA.
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Abstract. The paper studied the main defects of pipelines and disadvantages of the existing process of monitoring
the condition of heat networks. To minimise heat losses in the operation of networks, the authors propose to use a remote
monitoring system. The implemented unit design should be installed in the heat chamber with further connection of condition
monitoring sensors and power supply device.
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Nowadays, more and more measuring devices, sensors, cameras, communication
means and data storage systems are becoming available to obtain information about the
situation in the city. Energy and engineering facilities are no exception. The task of increasing
the efficiency of resource consumption, reducing the negative impact on the environment
determines the need for operational monitoring of the situation at housing and utilities facilities,
keeping accurate records of energy consumption, real-time control, in particular, on hot water
supply pipelines.

The quality of pipe integrity control has a great influence on ensuring trouble-free and
economical operation of heating pipelines. Among various options for solving this problem
there is the idea of introducing systems of remote control of pipelines condition. Such a system
consists of hardware and software solutions. One of the hardware solutions for functioning of
remote monitoring systems is proposed to modernise heat chambers of the heating network,
where sensors and devices necessary for remote monitoring will be installed.

To ensure safe operation of pipelines it is necessary to promptly obtain information on
the technical condition of pipelines and parameters of the product pumped through them
(temperature, pressure, flow rate, etc.). Various defects occur in pipeline systems during their
operation. Table 1 shows the ratio of the number of defects depending on their cause.
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Table 1
Distribution of the number of detected defects depending on the cause of defect occurrence

[1]

Cause of the defect Number of defects Percentage of defects
detected detected

Fistula 2586 21%
Corrosion 5487 45%

Valve malfunction 1468 12%

Weld seam 220 2%

Other 2348 20%

TOTAL: 12109 100%

Based on the defects detected, the main cause of pipeline damage is corrosion
processes. The damage caused by corrosion is 45%. In most cases, external corrosion is
localised, covering no more than 30-40% of the pipe perimeter. In ducts and chambers
corrosion of the upper part of the pipe occurs as a result of intensive dripping from the slab,
and the lower part - as a result of waterlogging and contact with the ground.

The causes of such damages in heat chambers are: low quality of applied insulating
materials, poor-quality sealing of pipelines passage through the wall of heat chambers, which
results in waterlogging and flooding of heat chambers.

And intensive development of external corrosion of pipelines of heat networks is
explained by the following factors [2]:

- weak protective properties of insulation used in previous years;

- high groundwater level in St. Petersburg;

- unfavourable temperature and humidity conditions of operation in partitions;
structures, conditions of

- presence of harmful influence of accompanying and crossing heat network
communications;

- incomplete coverage of the heat network pipelines by means of electrochemical
protection.

Corrosion leads to thinning of the walls, which violates the overall strength of the
pipeline and because of this cracks, fistulas and fractures are formed [3]. Through such
damages, hot water starts to leak and this process can develop either quickly or slowly, but in
any case leads to an emergency situation. Figure 1 shows a pipeline defect - a breach of pipe
thermal insulation.
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Figure 1. Disturbance of the thermal insulation of the pipeline

The causes of such defect are:

- poor quality of welds at pipe joints;

- localised ulcerative corrosion of internal surfaces due to metal defects and violations
of water and chemical regime;

- breach of tightness of coupling joints and insulation end caps with corrosive and
aggressive moisture penetration to the outer surface of pipes;

- poor adhesion and delamination of the thermal insulation layer from the pipe surface
with formation of voids where moisture can accumulate.

These defects do not lead to accidents, but reduce energy efficiency, as part of the heat
is not used for its intended purpose, but goes outside, which, in turn, leads to significant
economic losses.

Currently, leaks are diagnosed in a simple but unreliable way. Copper conductors are
laid along the entire pipeline. After a few hundred metres, carpets are placed on the ground
parallel to the location of the pipeline, with the ends of the conductors attached to terminals.
When a leak occurs, the resistance of the conductors changes and this is how you can find
out about the accident and the approximate distance to it. This method is not reliable, as the
conductors may not short-circuit immediately after the leak occurs because the leak may start
on the opposite side of the pipe from the laying of the conductors. Also, a conductor closure
may occur without a leak.

In order to carry out the pipeline inspection procedure, quite a large number of
resources need to be deployed [4]. In order to assess a pipeline section, a team of at least five
people is required. It is necessary to disconnect the pipeline section, to drain the pipeline
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surface and to remove the thermal insulation. The human factor that can affect the
measurement and inspection of a pipeline should not be overlooked. It is possible to obtain
incorrect data due to various errors in the use of the measuring device or disturbance of the
measurement process due to insufficient qualification of the employee.

At the moment, the project "Creation of a digital analogue of heat network pipeline
systems" is being developed, which will allow to receive operational information on the
condition of pipelines in the city.

Heat chamber Modem

N\

Qﬂ Temperi”re sensor FIOI sensolrm;B
ﬁﬂ& /w | — Pipeline f-‘.} Qﬂl
* ot

Pressure sensor

)
7]
d

)
~ A
E'f;,e o - P %ﬂ

------ :\:-, ) St Base station

Remote monitoring service

Figure 2. Schematic of remote modelling of heat pipelines

Sensors and monitoring devices planned to be installed in the heat chamber and
connected to the modem will collect information about the state of the pipeline (Fig. 2). The
technology of energy-efficient LoRaWAN (Low-power Wide-area Network) [5] has been
chosen to build the information transmission network.LoRaWAN network is a radio network.
Communication between the terminal devices and the server is carried out through radio signal
repeaters, which are Vega BS-1.2 or Vega BS-2.2 base stations.

The main information about the state of the heat pipeline is obtained in the heat
chamber - a buried reinforced concrete structure with flanged pipe connections, fittings for
placing and maintaining joints, gate valves and other heat pipeline equipment (Fig. 3).
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Figure 3. Heat chamber

Based on the experience of operation of heating pipelines in the housing and utilities
sector, a list of parameters was determined, the values of which will be used for predicting
emergency situations and assessing energy efficiency: the pressure and flow rate of water in
the pipeline can be used to judge about water leakage in the section, the temperature of water
can be used to judge about the condition of thermal insulation in the section.

When selecting sensors for measuring the above parameters, the following
requirements were taken into account:

- compliance of the range and accuracy of measurements with the measured
parameters;

- possibility of electrical connection of sensor outputs with the inputs of wireless data
transmission devices (radio modems);

- possibility of sensor operation both at high humidity and in hot water (in case of
flooding of heat chambers);

- possibility of sensor operation in a given range of temperatures typical for a given area;

- low power consumption, taking into account the absence of mains power supply in
heat chambers.

The quality and accident-free operation of pipeline systems is of particular importance
for any city. Heat network piping systems are the backbone of the system for supplying the
population, production and agriculture with one of the vital products such as hot water. To
ensure reliable and economical operation of heat pipelines, a remote monitoring system is
being developed.
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Remote monitoring system is a hardware-software complex, which allows to provide
round-the-clock remote collection and analysis of data on the condition of the pipeline.

The software for real-time monitoring of the heating network is designed to monitor the
condition of the heating network by downloading converted and moved reports with readings
of temperature, pressure, coolant flow rate, residual battery charge, unauthorised access,
recording incoming information in the database and generating reports.

The program is a special software that requires logins and passwords to enter to
exclude unauthorised intervention (Fig. 4).

Wms cepsepa: |localhost

Mma nons3osaTens: |admin

Maponb: eene 'l

[/] 3anomHnTs napons || Bonblue He cNpawnsaTh

"\/ Boﬁ'm*‘ "X OTMena ‘
li%il el =i |

Figure 4. Interface of the main form of the programme

Access to the user programme becomes possible after registration confirmation by the
monitoring service administrator. The programme enables the monitoring service dispatcher
to upload reports to the remote server |IOT Vega Pulse (puc. 5) [6].
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Figure 5. Programme interface for the monitoring service dispatcher
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The programme allows the administrator of the monitoring service to add the data of
the files uploaded to the server to the tables of sensor readings (Fig. 6a), as well as to generate
reports on the remote server in the form of files of format MS Excel (Fig. 6b).

HA3A ,
( A ) EKETHEBHBII OTHET YCIEIHO COOPMHIPOBAH

CCBLTRA 1T CRAMHBAHIA $AMLTA-OTYETA sicher 3001202010y

| COUCOK SATPYAEHHBIY OTYETOB |

ID upncn| Hamanze goina  larasarpymcn | CTHCOK #ATL108-0THETOB:
1 | 17120917311 dlvx [2020-01-30 053525
2 [17.12.09_17.34_1 xdsx [2020-01-30 09:35:37)
3 [15.12.19_09.13_1.ddix [2020-01-30 09.35.44)
4 [18.12.19_10.11_1 xdsx |2020-01-30 09.35:52]
Baemme ID samcn dhaitna:

() U_I :i:: -..E I

a b
Figure 6. Programme interface:
a - for the administrator of the monitoring service
b - for report generation

The monitoring service analyst can save daily report files on the computer, generate
and save reports for a selected period for a selected sensor on the computer. These files can
be used for further analysis in the sensor signal processing software. Thanks to the
programme, the monitoring service operators generate graphs of readings of sensors installed
in the heating network chambers and save them on the computer (Fig. 7).
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Figure 7. Generation of a schedule of readings by the monitoring service operator

The remote monitoring system enables optimisation of heat supply management
processes. The analysis of data on energy consumption and equipment operation allows to
identify potential bottlenecks in the system and optimise its operation to improve efficiency
and save resources, as well as enables 24/7 remote collection and analysis of data on pipeline
condition. A notable aspect of the remote monitoring system after implementation is the
increased comfort level for end users. Thanks to more reliable and efficient heat supply
management, it is possible to ensure stable and high-quality provision of heat supply services,
which has a positive impact on the level of comfort and customer satisfaction.

Installation of the unit design with sensors and devices for remote monitoring will allow
to qualitatively modernise heat chambers and ensure efficient operation of the system. Thanks
to remote access to data, operators can quickly identify the location and cause of the problem,
which reduces response time and minimises losses.
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Boradésa EneHa BacunbesHa

KaHanpaTt unsnko-maremMaTnyecKmnx Hayk, AoueHT Kadenpbl YnpasneHnsa B 30paBoOXpaHeEHNN,
BopoHeXXcKnin rocyaapCTBEHHbIN MeaNLUHCKUIA yHuBepcuTeT M. H.H. BypaeHko

Annomayusa. CyuecmByem 63aumocBasy pocma 3a004eBanutl 0emckou OHKOAO2UU C pAOOM  ¢haxmopob:
ycoBepuiencmbobarue 03moxHoCmel OUAHOCUKY, OUCNAHCEPUSAUUY U 1.0, U YXYOuleHUeM 3K0102uHeckotl 00cmanobxu.
Bausanue nocaedners noombepxoeno 6 pade uccaedobanuii, npobedenmvix 8 peeuonax Poccuu. OcrobHou yeavio padomsi
Abasiemca oyenka B3aumocbasu demckoil onkozaboseBaemocmu U koA0euteckoi obcmanoBku Ha meppumopuu PD. B
cmamve npocaexubaemcs pocm noxasameseil Oemckou oHko3aboseBaemocmi, 00HAKO cpabHumebHble UCCA00BaAHUA
Bausmus 3Kos0euteckotl 00cmanobku kaxoeo —Aubo KOHKpemHo20 peeuoHa Npaxmuuecku He usyuenv. B iumepamype
nepeducAsIonca npeonosoxkenus 0 BAUAHUU OKpyxatoujer cpedbl U 3K0A02UHeckol 00cmaHoBKu Ha INUOEMU0A0RUI0
onxozaboseBanuii y demen. OOHako He npoBodsmca OemasvHole UCCAC008aHUA 1O BAUAHUI NpednosazaeMbix (akmopob
pucka Ha mnokasameiu 3aboseBaeMocmi  OHKOAOSUHECKUX NAmoAo2uil. Ykasvibaemca makke, 4mo pocm 0emckoi
onko3aboseBaemocmu Moxem 0bims cBa3an ¢ cobepuiencmBobaniiem memodob duaeHocmuku. Heobxo0umo ommemums, uimo
uccaedoBanus, Buiabasoujue 3a6UcuMOcs  dNUOEMUOAOZUYECKUX NoKA3amesel Oemckol  oHxo3aboseBaemocmu  om
oKpyKalouetl cpedst u IxKo02uteckoil obcmanobku 8 P@ caedyem npodosxams. Hemano uccaedoBameneii yxasvibatom, umo
IKos0euveckue akmopsl, BepoamHo, 3HAUUMEALHO BauAm HA SnudeMuosoeuueckue nokasameau 3aboseBaemocmu
oHkonamosoeuei y Oemei.

KatoueBoie caoBa: 3ioxauecmBernnvix Hoboobpasobanuii (3HO), skosoeuueckaa obcmanobka, Oemu, Oemu
Maaduieeo Bospacma ([IMB), peeuonst Poccuu.

Abstract. There is a correlation between the growth of diseases of pediatric oncology with a number of factors:
improved diagnostic capabilities, medical examinations, etc. and the deterioration of the environmental situation. The
influence of the latter has been confirmed in a number of studies conducted in the regions of Russia. The main purpose of the
work is to assess the relationship between childhood cancer and the environmental situation in the territory of the Russian
Federation. The article traces the growth of indicators of childhood cancer, however, comparative studies of the impact of the
environmental situation in any particular region have not been practically studied. The literature lists assumptions about the
influence of the environment and the environmental situation on the epidemiology of cancer in children. However, there are
no detailed studies on the effect of the alleged risk factors on the incidence of oncological pathologies. It is also indicated that
the increase in childhood cancer incidence may be associated with the improvement of diagnostic methods. It should be noted
that studies revealing the dependence of epidemiological indicators of childhood cancer on the environment and the
environmental situation in the Russian Federation should be continued. Many researchers point out that environmental
factors probably significantly affect the epidemiological indicators of the incidence of oncopathology in children.

Keywords: malignant neoplasms (ZNO), environmental situation, children, young children (DMV), regions of
Russia.
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PeueHseHT: Toponues Bacunuin BnagnmmpoBuny - KaHaNOaT TEXHUYECKUX HayK, OOLEHT.
OIre0yY BO «PrAY-MCXA um. KA. Tumnpsasesa»

Ha coBpeMeHHOM aTane pa3BuTus HayKn 1 MegununHbl GOPMUPYIOTCA Tak Ha3blBaeMble
MapKepbl  3KOMOrM4Yeckoro  Gnarononydmsa  cTpadbl.  [lpoucxoguT  CTaHOBEHUE
9KOIOMMYECKON INUOEMUNONONNN, KakK HOBOMO HAy4YHOro HanpasfieHUs, MOCBALLEHHOIO
N3Y4YEHNIO CBSA3N MeXAY 340POBLEM JIHOAEN U 3KOJSIOMMYECKON OOCTAHOBKOW B MECTE UX
NPOXXUBAHUSA C y4ETOM (haKTOPOB MPUPOOHOIro U TEXHOrNEHHOro xapaktepa. 1o cBegeHuam
MexxgyHapogHOro  areHtctBa U3ydeHuss paka, 6Gonee 85%  3/10Ka4YeCTBEHHbIX
HoBooOpasoBaHun (BHO) accouumnpoBaHbl ¢ hakTopammn obpasa >XUSHU N BO3JENCTBUSAMU
KaHLEepOreHHbIX dakTopoB OKpy>KatoLLen cpenpl. Ha BEIMYMHY  OEeTCKOWn
OHK03ab60/1eBAEMOCTM BANSIOT COLMNANIBHO-9KOHOMNYECKNE, TUTMEHNYECKNE W BHELLHME
YC/I0BUS, B TOM YMCJIEe KaHLEepOoreHbl B 60/1ee HU3KMX A03aX, YeM A5 B3POC/IOro HaceneHus,
Nno MPUYNHE HE3PENOCTU UMMYHHbIX CUCTEM OETCKOro opraHusma. B uenom no gaHHbIM
MUPOBOW CTaTUCTUKIN BbISBASETCA «OMOJIOXKEHME» OHKO3abonesaemocTu [1].

Llenb HacTosiwen paboTbl — OLEHKA B3anMOCBA3WM OETCKOW OHKO3aboneBaemMoCTn U
9KONOrn4eckom ob6CcTaHoBKM Ha Tepputopun PO,

MaTepwuansl u MmeToapl

[MpoBeneH NoOMCK NMTepaTypHbIX UICTOYHUKOB, Ha4MHasa ¢ 2017 r. No HacTosiLLee BpeMs,
nocpeacTBOM CreuManu3mpoBaHHbIX Mnonckosbix cuctem (Cyberleninka, Elibrary). Bcero
HanaeHo 10 UCTOYHNKOB 1 BbINOJSIHEH UHAYKTUBHbIA aHaNU3 NpencTaBfieHHbIX B HAX CBEAEHUN.

PesynbTaThl 1 X 06cy>xaeHve

Snngemnonorua 3HO ¢ 2014 no 2016 rr. npeacTasneHa B Tabnuue 1, a CTpykTypa
natonorui, soisensiemasi ¢ 2011 no 2016 rr. — B Tabnuue 2. Mo gaHHbIM 3TUX Tabnuy, BUAEH
POCT roKasaTenen, B TOM 4YuCNEe C COBEPLUEHCTBOBAHMEM ANArHOCTMKU (OOCTYMHOCTU
MarHUTHO-PE30HAHCHON TomMorpaun ©n KOMMNBITEPHON ToMorpadun), onTuMmn3aunn
MapwpyTtmsaumm nauuMeHToB, BHEOPEHUN TeNeEMEeOUUMHCKOro KOHCYNbTUPOBaHUA W
BO3MOXXHOCTbI ANCTAHUMOHHOIO aHann3a pe3ynbTatoB MMCTONMOMMMU U PEHTIEHONOMMYECKNX
nccnegoBaHunm  cneuynanuctamn. B uenom  NporHo3vpyeTca  ganbHEnWuin  pocT
OHKonormyeckonm 3abonesaemoctn B Poccun y peten. [Mokasatenn pacnpepeneHus
3a60n1eBaeMOCTI NO BbISBEHUIO CTaguin paka BapbUPYOT 6€3 IBHOW OMHaMUKK, OCTaBasiCb
B onpegeneHHblx npegenax. Tak, ¢ 2011 no 2016 rr. gons BbISBIEHUS WU3MEHMNAcb
He3Ha4nTenbHo: ¢ 49,8 po 54,5%; ¢ 12,4 po 9,8 n ¢ 8,8 no 9,7% pna I-ll, lll n IV ctagun
COOTBETCTBEHHO [4]. INMpuBep>KeHLaMn 3KONOrMYeCKON INNOEMNONONNN BbIP2XKAETCS MHEHME,
YTO feTckasi OHKO3ab0onNeBaeMoCTb Kak hakTop 6narononyyms BHELLHMX YCNOBUIA OOJSDKHA
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paccmaTpuBaTbCsi MOTOMY, YTO AETV MeHee noaBep>KeHbl hakTopaM pucka obpasa XU3HW,
BHYTPUIOPOACKON MUrpaLmm, a Takxxe BpeaHbIM NpUBbIYKaM.

Tabnuua 1.
Snugemmnonornsi OHKonornyeckom natonorun B P® B BospactHoii rpynne 0-17 net
MNokasaTenb 2014 2015 2016
Haxopsatcs nog
OucnaHcepHbIM 21217 22484 24207
HabnogeHuem, n
lMNepBUYHbIE, N 3525 3624 3782

Ctagum (%): He

yctaHosneHa /-l /1l / | 55,5/24,5/10,9/9,1 61,3/21,1/9,0/8,6 54,5/26,0/9,8/9,7
v
BmeneHTc;:)e aKTMBHO 48 51 52

[MpuMmedaHune: cocTaBneHo No AaHHbIM [2-4].

Tabnuua 2.
CTpykTypa OHKonornyeckom aabonesaemocTtun y geteit 0-17 net B PO
MaTtonorusa % MNaTonorus %
Neitkosb 32 Capkombl MAFKIX 57
TKaHemn
Onyxonun
rOJIOBHOrO/CMUHHOIO 18 Capkombl KocTen 4.8
Mo3ra
HelpobnacTtombl 7,3 Jlumcbombl XogpkkuHa 4,6
HexomKKnHCKne
IMMOMBI 7,3 Mpouve 20,3

MpymevaHue: cocTaBneHo No yobiBaHMIO %, NO AaHHbIM [2-4].

anBe,D,eHHble JaHHble CBNAOETENIbCTBYIOT O TOM, YTO AOETCKas OHK03ab60/1eBaEMOCTb
(pI/IC.1) TeCHee CBdA3aHa C TepputopuasieHbIM YCNOBUAMUN XKNU3HN [eTen, B TOM HYUCIE B CBA3N

c 6onbluen 4yBCTBUTENbHOCTLIO OETEN K cpeae obutaHust n 6onee BbICTPOMY pPasBUTUIO
3aboneBaHns, 4em y B3pocCrbIx [1].
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HexoHTponnpyemMsie BRIOpocH B aTMochepy MPH CKUTAHHH YTIIEBOI0POHOTO TOIUIHBA
(medHOe OTOIUIEHHE) OT YaCTHOTO ceKTopa

[TomnroHs! TBép,Z[BIX OBITOBEIX OTXOJ0B,

‘ JeMorpagiueckas Harpy3ka Ha OKpYKaIOUIyIO
pacIonokeHHble, KaK IPaBHIIo, BOIH3H ceTnTeOHBIX 30H

cpelly IpeBbIMNaeT JOMyCTHMBIE HOPMET ‘ \ /

@aKTOpHI [IOBEINICHHUS ‘ Bricoxme TeMITBI ‘
- — e ,
JeTCKOIl OHK03a00/IeBaeMOCTH aBTOMOOIIN3ALHN

BOJ HEOYHIIICHHBIMH CTOKAMH

[3&1‘13513H6HH6 BO3yIIHOTO GacceiiHa J / l \ ‘ 3arps3HeHHe IOBEPXHOCTHBIX I IIOI3€MHEIX

[ HOCTyHHeHIIe B aTMOC(pEpHIﬂfI BO3AYX TAKEIBIX METAJINIOB, 6EH3HHPQH&1 H [IpOoYnXx BHTPH’SHHTGHGﬁ ]

Puc. 1. BeposaTHbie hakTOpbl OKpY>KaroLLen cpeabl, Cnoco6CTBYOLLME MNOBbLILLEHWIO
OHKo3abonesaemocTu y getenn. CoctaBneHo no gaHHbim [1].

N3meHeHnss B 3abonesBaemoctn 3HO MoryT ObiTb 06YyCNOBAEHbI KOMMIEKCOM
9KONOrnM4ecKnx (GakTopoB U XapaKTepusylTca AIUTENbHbIMUA MHOMOMETHUMWU UuKNamu C
BO3HVKHOBEHVEM Pas/iMyHbIX POPM NaTosornm B onpeaeneHHbIn BpeMeHHon nepuog. Noka
OCTaeTCA HeMasno OTKPbITbIX BOMNPOCOB B PACKPbITUM MEXAHN3MOB OHKOreHe3a, B TOM Yucne
O npu4ymHax cnopapguyecknx konebanunm 4dactotbl 3HO. ViccnepoBaHne peten mnaguero
Bodpacta (OMB) nokasdanu, 4TO CYLIECTBYIOT 3Ha4YMMble CBA3M MEXOY aKTUBHOCTbLIO
COJNTHEYHON pagnaunmn n 3ab6oneBaeMoCTbi0 HEXOOPKKMHCKUMY nnmdomamim (HXJT) B koroptax
OMB Xabaposckoro kpas 1976-1986 rr. n 8 P® B 1997-2012 rr. lMpuynHa MOXeET
3aKoYaTbCA B U3MEHEHUAX MarHuTHoOro nons 3emnn, npuBogsawmx K cbosim
rennoreoMarHUTHbIX pUTMOB. ONMcaHo BO3AENCTBUE HU3KOYACTOTHbLIX NEKTPOMArHUTHbIX
nonen Kak npegukTopa KaHueporeHesa C MnoBblWeHWeM (Makcumym B 3 pasa) pucka
BO3HUKHOBeHUA HXJ1. lNMpegnonaraercs, 4To pasHoobpasne 3KOSOrMYECKOro BANSAHUS Ha
>KVBOW OpPraHn3m NpBOAUT K Pa3BUTUIO OKUCITUTESNIbHOIO CTPecca Kak BaXKHOro KOMIMOHEHTa
OHKoOreHesa [5]. BansHuio nocnegHero noaBep>XeHbl CUCTEMHbIE MPOLECChbl ANUreHesa,
KOTOpble B OT/AM4YME OT MyTareHesa, pPasBMBAlOLLEroCs MNoL BO3AENCTBMEM BHELUHUX
(haKTOpOB, OXBaTblBAOT BECb MEHOM [6] 1 paccMaTpuUBalOTCA KaK HuLa NepekitoveHns Ha
anbTepPHATUBHbLIN OHKOreHe3 1 ero passutue [7].

AHTPONO-/TEXHOrEeHHblE BO3OENCTBUA OObIMHO HE MOoABEpP>KeHbl 3HAYUTENbHOCTU FOA0BbIX
KonebaHuin, ncknoyaa karactpogudeckme cobbitms [5]. Mo3TOMY UMKAMYHOCTL pPas3BUTUSA
OHKO3aboenBaHuin y AeTen BO B3aNMOCBA3M C 3KOSIOrM4eckom 06CTaHOBKOW B OCHOBHOM He
BbisiBNsieTcH. B uenom, B ctpyktype 3HO y getein nepBoe MECTO 3aHMMAKT reMmobnacTosbl
(onyxonn KpOBETBOPHOM UNN NMMMaTUHECKON TKaHW), BTOPOE — OMyXOSIN TOSIOBHOMO U
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CMUHHOIo MO3ra, a TPeTbe — HerpobnacToMbl. B oTaenbHbIX cybbekTax PO 3aboneBaemMoCcTb
remo6acto3amMn 3HaA4YUTENBHO Bbiwe TakoBon (5,2%) B cpemHeM Anst CcTpadbl [8], Takxke
BbIAENSAT CYyObEKTbI C MakCManbHOM 3a601eBaeMOCTBLIO PakoM No4vku u onyxonamu LIHC
(pnc.2). OgHako NpUYMHBI NMAEPCTBA 3TUX (PAKTOPOB BO B3aUMOCBA3UN C 3KOSIOMMYECKON
06CTaHOBKOIM B pernoHax He unady4veHbl. OTMEYEHO TakXe BO3pacTaHue 3aboneBaemMocTy
cpean OeTeln, NPOXMBAKLWMX B ropode, MO CPaBHEHUIO C OETbMU, MPOXMBAOWMMA B
CEeNbCKOM MECTHOCTHN, 1N POCT pacnpocTpaHeHHocTn aetckux 3HO B BopoHexkckon obnacTu,
3a60n1eBaeMOCTb KOTOpPbIMM 3a NocnefHee gecatunetme ysenuyunacb Ha 16,8%, 4To Bblwe
cpepHen no PO [8].

ViccnepoBaHusi, nposBefeHHble B 2018 r. nokasanu, 4YTO Mo AUCraHCEepHbIM
HaGNOAEHNEM B OHKONOMMYECKNX y4pexxaeHnsax PO Haxoomnocb OKono 27 ThiC. OETEN, YTO
noyTn Ha 40% 6onbLue, Yem aecaTuneTme Hasaa. [Npn aTom He HabnganNoChb CTaTUCTUYECKN
3HA4YMMOro npupocTa 3aboNeBaeMoCT PakoOM CYMMAapHO ANsi BCEX BO3PACTHbIX KaTeropui
Ha Bcen Tepputopumn Poccun. Jingepamm 3ab6oneBaemMocTu geTeil OHKONOTONOMMEN ABNAOTCA
PasaHckas, KannHnHrpagckasi, benropogckas obnactu, a Takxke pecnybnukn Antan, Komu,
n r. CaHkT-lNeTepbypr. NpnymHbl 4aHHbIX TEHOEHLUMIA TaKXXe He YCTaHOBIEHDI [9].

MpoBeneHbl unccnepgosaHna Ha ctatuctnke CCCP  BAvMsiHUA aHTPOMOreHHbIX U
npupoaHbiXx daktopoB Ha pgeten 13 u 17 net (MUK nybepTaTtHOrO U 3aBepLUaloLLEro
IOHOLLECKOrO0 MEPUOAOB) C YYETOM 3INUOEMUONIONMN  OHKOMOMMYECKUX NATONOrMn  1n
BECOPOCTOBbIX NMoKasartesien (Macca Tena, pocT, 06xsaT rpyav).

A B B

OTomcEas o0macTs

Camrr-TleTepaypr O Pecmytmexa Kamasnssm
O AcTpaxasckas o6IacTs [cxoEckas ofnacTs
OFKanmarcran ofmacTs O Tyabcead ofmacTs BBonoronceas oimacTs
O Kuaposckas ofnacTs
b MaranarscEas ofTacTs Ollensercras K anHEHErpancras
ofnacty, CTEEpONONECKEE Epail
Br. Mockea

Puc. 2. Jlugepbl no 3abonesaemocTn pasnuyHbix Bugos 3HO y getein cpeaun
cybbektoB P® (n/100 Thic. getei): A — remobnactosamu, b — pakom noyku, B — onyxonsamu
LHC. CocTtaBneHo no gaHHbIM [8].
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BbisiBNeHO, 4TO NocneaHne HaxoasaTCs B 3aBUCUMOCTM OT Takux YCNOBUN, Kak MEANKO-
9KONIOMMYECKNA  TUN  TEPpPUTOPUN, HapyLUeHMe SKOCUCTEMbl, 3arpsaA3HeHue Bogpl,
aTMocdepHble BbIGPOCHI B; MNAOTHOCTb N YUCNEHHOCTb HaceneHus. OagHako [ons BAUAHUSA
Takmx akTopoB cocTaBuna Tonbko 16%. Hambonee 4eTKO BAMSIOT MoKasaTenu
TEMNepaTypHOro pexnma (CpegHas MMHUManbHasa TeMmnepatypa sHBaps U pasHOCTb MexXay
TemnepaTypHbIM MUHUMYMOM 1 MakCUMYMOM B TedeHune roga). Pasmepbl yMeHbLLAOTCA Npu
NOBbILLEHNN KIMMaTUYECKOro npeccuHra. BoisBneHo, 4To 3abonesaemocTtb getckon 3HO
NONOXXUTENBHO KOPPENPYET C Maccon Tena y manb4ymkos 1 gesodvek 13 net (CV=0,4 n 0,3
COOTBETCTBEHHO), B MEHbLUEN cTeneHn oT anvHbl Tena (CV=0,29 n 0,28 cooTBETCTBEHHO). [Mpu
9TOM MOJSIOXKMTENIbHAA KOPPEensuMst AOBYX BblleyKa3aHHbIX BECOPOCTOBbLIX MoKasaTenen
OTMeYeHa Npu UX CPaBHEHNN C YPOBHEM BbIGPOCOB B aTMOCHEPY, MNIOTHOCTU N YNCIIEHHOCTU
Hacenenus (CV=0,26-0,35) [10].

3akntoyeHne

YunTbiBas BbllLECKA3aHHOE, MOXXHO CAeNnaTtb NPeanosoXXeHne, YTo KONNYECTBO HOBbIX
cnyyaeB 3aboneBaHns AeTe OHKonartosiorven OyaeT TOMIbKO pacTu B panoHax, rae
HabNtoOaeTCa BbICOKAA AMHAMMKA aHTPOMOreHHOW Harpy3km M pPOCT ApYyrux (hakTopos.
Cuntaem Heob6XxOAMMbIM OTMETUTb, YTO MPUPOAA YCNOBUA M (PaKTOPOB PasBUTUSA AETCKUX
OHKOJIOrMYECKMX 3ab0neBaHUM OCTaeTCss OO KOHLA HESCHOW. HeKoTopble KOCBEHHblE
NPU3HaKM OMNOCPEAOBAHHOIO BANAHUA (PAaKTOPOB OKPYXKaloLWen cpegn U 3KOS0rMyYecKom
06CTaHOBKM, OBHapY>XEHHbIE nccnegoBaTensMmm, NO3BONAT CAENaTb BbIBOA O 3aBUCUMOCTU
ANNOEMMNONONNN OAETCKON OHKO3ab0o1eBaeMoCT OT YCNoBuin XXn3Hu. OgHako gokasartesnbHas
6a3a BO3eNCTBUA (DaKTOPOB OKPY>XKaroLlen cpedbl, B TOM YUCAE aHTPOMOreHHbIX, KpanHe
mana. O6cy>XaeHne N NpUYnHbl BANAHUSA 3KOJSIOMMYECKON OBCTAHOBKM Ha annaeMuosiormo
paka y geten Hepeako BCTPeYaeTcs B nMTepaTtype, OAHaKo CTaTUCTUYeCKue NccrnepoBaHns
NPakTU4YeCKn He NpoBeneHbl. Heobxoanm AeTanbHbll aHaNN3 BANSHUSA KaTeropuii (bakTtopos
OKpy>KarLen cpefbl Ha YPOBEHb OETCKON OHKO3ab0s1eBaEMOCTN B CPaBHEHUM C ApYrvMin
hakTopamnm, B YACTHOCTM U3 MEAMKO-COUMANbHON HUWKW LS WUCKIOYEHNA  Jpyrux
BO3AENCTBUI C LeNbio ONpeaeneHns KOHKPETHOro BKlaga 9KO0rm4eckon 06CTaHOBKM.
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Abstract. This article presents the results of research on the influence of high-temperature viscosity of engine oil on
the resource performance of an internal combustion engine. The review analyzed the importance of proper oil viscosity
selection to prevent wear and damage to internal engine parts. The results may be useful for oil producers and automotive
companies to optimize engine performance and increase engine durability.
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PeueH3eHT: Toponues Bacunnin BnagnmmnpoBmny - KaHanaaT TEXHUYECKNX HayK, OOLEHT.
OreQy BO «PrAY-MCXA nm. KA. Tumunpssesa»

The modern automotive market of operating materials for internal combustion engines
contains a wide range of varieties of motor oils, gear oils, brake fluids, greases, antifreezes,
etc. The main task of the consumer is to be correctly oriented in the choice of such materials,
which will favorably affect the technical condition of the engine.

One of the most important indicators in the choice is viscosity, which characterizes the
suitability of the oil for use. A certain viscosity is necessary for the formation of a lubricating
layer between the friction of surfaces. For this purpose, it is better to use oils with higher
viscosity. However, an increase in oil viscosity leads to an increase in unproductive power loss
due to friction, efficiency. Hence, the viscosity of the oil should be minimum but sufficient to
create fluid friction. In addition, viscosity determines the low-temperature properties of the oil,
that is, the ability to provide easy engine starting at low ambient volumes and reliable oil
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delivery to the main and connecting rod bearings during the starting and warm-up Period of
engine operation. With a change in temperature depending on its viscosity.

Motor oils are differentiated into summer, winter and all-season oils by operating
temperatures. Distillate components of different viscosity, residual components, mixtures of
residual and distillate components, as well as synthetic products (polyalphaolefins,
alkylbenzenes, esters) are used as a base oil base. Most multigrade oils are obtained by
thickening the low-viscosity oil base with macro-polymer additives [1].

Depending on the intended use, motor oils are divided into oils for diesel engines, oils
for gasoline engines and universal motor oils, which are designed to lubricate both types of
engines. All modern motor oils consist of base oils and additive packages that improve their
properties.

Engine operation is accompanied by friction of contacting and moving relative to each
other surfaces of engine parts. The power developed by the engine is partially used to
determine the friction forces.

The process of friction is accompanied by wear of the rubbing mating surfaces. The
work of friction forces turns into heat, which must be removed from the surface of the rubbing
parts with a lubricant. The temperature increase in this process negatively affects the efficiency
of operation and engine life [2].

The main task of oil is to prevent dry friction of moving internal engine parts and to
ensure low friction force with maximum tightness of engine cylinders. It is impossible to
produce a substance that would have the necessary properties for this, and at the same time
would have stable characteristics in a wide range of temperatures, and the range of operating
temperatures of oil in the engine is quite wide.

The temperature that most motorists observe on the dashboard, and which is
commonly called the temperature of the engine, in fact, is the temperature of the coolant,
which is really stable in a warmed engine. The oil temperature changes significantly and can
reach 130-170°C depending on the speed and intensity of movement.

For each individual engine the manufacturer determines compromise optimal
parameters of motor oil. It is these parameters, as the engine manufacturer believes, should
provide maximum efficiency (efficiency) with minimum wear of the engine's rubbing parts
under given operating conditions.

Motor oil consists of a base (base oil) and additives that are designed to improve its
quality and properties. According to the nature of raw material binding, bases can be either
petroleum (mineral) or synthetic [3]. The chemical composition of mineral substrates depends
on the quality of the oil, the boiling point of the oil fractions, as well as on the methods and
degree of their purification. At direct distillation of fuel oil, oil fractions with low viscosity are
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extracted from it, such mineral bases are called distillate bases. The base to increase viscosity
is obtained from what remains after distillation, tar and semi-tar, these oils are called residual
oils.

Improving the quality of mineral oil inputs has limits. Modern engines require oil with
properties that exist to provide petroleum refining. Therefore, increasingly common oils are
synthetically derived: diether, polyalkylene glycol, fluorocarbon, silicone and others. They
perform the same functions as mineral oils, but do so at a higher level of quality. Synthetic oils
with exceptionally good viscosity-temperature characteristics. These are, firstly, much lower
than mineral, pour point (-50°C to -60°C) and a very high viscosity index, that is, a relatively
small change in viscosity, depending on changes in temperature, which makes it very much
easier to cold Start the engine. Secondly, they have a higher viscosity with operating functions
above 100, which makes the oil film separate friction surfaces and does not degrade under
extreme thermal conditions [4].

Other advantages of synthetic oils include high thermo-oxidative stability, that is, low
tendency to form deposits and varnishes (varnishes called clear, very strong, virtually insoluble
films composed of oxidation products applied to hot surfaces) and low vaporization and
combustion compared to mineral Qils. It is also important that synthetics require the
introduction of a minimum amount of thickening additives, and especially its high quality
grades do not need such additives at all, of which these oils are very stable as the additives
are destroyed.

All these properties of synthetic oils contribute to the reduction of wear of parts. In
addition, their resource exceeds the mineral resource by 5 or more times.

The main factor limiting the use of synthetic oils is their high cost. They are 3-5 times
more expensive than mineral oils. In this regard, many companies produce semi-synthetic oils,
the concentration of synthetics in which is 25-50%. This compromise is very successful: in
terms of quality and price, semi-synthetic material is located between synthetic and mineral
oils. Where exactly, depends on the amount of synthetic component.

The pour point is the ultimate temperature at which an oil loses its mobility. Oils with a
pour point of -15°C or higher in the summer. If the pour point is -20°C or below, oils are winter.
The pour point characterizes to some extent the limit temperature at which a cooled engine
can be started. However, the ambient temperature is independent of the pour point of the oil.

Antiwear properties characterize the ability to reduce load by reducing the input power
to overcome friction. These properties are based on viscosity and viscosity-temperature
characteristics, lubricity and oil purity. Detergent dispersing properties are divided into
detergent properties and dispersing properties. Detergent properties characterize the ability of
the oil to provide the necessary cleanliness of parts and resist varnishing on hot surfaces, as
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well as prevent adhesion of carbon compounds [5]. Dispersing properties characterize the
ability to prevent adhesion of carbonaceous particles, to hold them in a state of stable
suspension and to destroy large particles of oxidation products when they appear.

Antioxidant properties determine the stability of the oil on which the life of engine oils
depends, characterizing their ability to retain their original properties and withstand external
effects during normal operations. The oxidation resistance of engine oils increases with the
introduction of antioxidant additives.

Anticorrosive properties depend primarily on the content of sulfur compounds, organic
and inorganic acids and other oxidation products in them. Corrosive wear of parts is also
determined by the initial value of alkalinity and its rate of change. The more the oil works, the
lower the alkalinity. Therefore, the alkalinity value is included among the indicators of oil quality.

Ash content in oil allows to judge the amount of non-combustible impurities in oils
without additives, and in oils with additives about the amount of additives introduced. Ash
content in oils, not additives, is not more than 0,02 -0,025 wt.%. In oils with additives the ash
content should be not less than 0.4%, and high quality grades of oils should be not less than
1.15-1.65% by weight [6].

Content of mechanical impurities and water. There should be no mechanical impurities
in oils without additives, and in oils with additives their value should not exceed 0,015 wt.%.
And mechanical impurities should not have an abrasive effect on friction surfaces. Water in
engine oils should be absent. Even a small amount of water causes the destruction of
additives, there is a process of formation of sludge.

Additives are used to give motor oils new properties or changes. Additives are:

1. antioxidants - increase the antioxidant stability of oils;

2. anti-corrosive - protect metal surfaces from the corrosive effects of acid and sulfur-
containing products;

3. dispersants - add deposits of oxidation products to metal surfaces;

4. anti-wear, extreme pressure, and antifriction properties that improve the lubricating
properties of oils;

5. depressors - reduce the pour point of oils;

6. profiles - prevent oils from foaming.

Dynamic viscosity is the drag force of two lubricant layers of 1 cm? in an area spaced 1
cm apart and moving at a speed of 1 cm/s relative to each other. Kinematic viscosity is defined
as the ratio of dynamic viscosity to fluid density.

Viscosity properties are the most important parameter by which an oil is selected. The
viscosity value determines the lubricating and anti-wear properties of the adsorbed oil
boundary film, energy input for cold engine starting and circulation. This parameter depends
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on where it is located and depending on how it occurs [7]. Friction surfaces. Among the
conditions: starting at low scale, including: the critical viscosity of the oil viscosity at which the
engine power generated by the engine, the necessary power required to overcome the
frictional resistance due to the oil viscosity.

In the article were considered issues of purpose and principle of action of engine oil in
piston internal combustion engines, as well as the impact of its main characteristics on the
technical and economic performance of the engine and its starting properties. So the
classification of engine oils is considered, the item about viscosity of engine oil as the main
parameter influencing the hydrodynamic mode of friction of cylinder-piston group of the
engine and its crankshaft bearings is singled out separately.
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CONCLUSION

In closing, the diverse range of articles featured in the second part of our third issue for
2024 underscores the interdisciplinary nature of modern scientific inquiry and its indispensable
role in shaping a sustainable, technologically advanced future. The contributions from
esteemed researchers across different domains not only enrich our understanding of complex
phenomena but also pave the way for innovative solutions to pressing global challenges. As
we navigate through the intricacies of these studies, it is clear that the spirit of inquiry and the
pursuit of excellence continue to thrive within the pages of the International Journal of
Professional Science.

Our heartfelt gratitude goes out to all the authors, reviewers, and the editorial team,
whose tireless efforts and dedication have made this publication possible. As we look forward
to the unfolding of future research and its potential to transform our world, we invite our readers
to delve into the articles of this issue, hoping they will find both inspiration and actionable
knowledge within its pages. Together, we are not just witnesses but active participants in the
remarkable journey of scientific discovery and innovation.

Warm regards,

Krasnova N.

Editor-in-Chief
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