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PROSPECTS FOR USING METHANOL AS A MARINE FUEL COMPONENT IN
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Abstract. The article analyzes the prospects for using methanol in marine engines. The
advantages are considered: low greenhouse gas emissions, high octane number, renewable. The
disadvantages are discussed: corrosiorginen modification, limited infrastructure. The
economic feasibility is assessed, including the costs of modification and a comparison of the
cost with traditional fuel. Methanol is a promising alternative, but it requires solving technical
and economic ptdems.

Key words: methanol, marine fuel, alternative fuel, methanol synthesis
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EFFICIENCY OF USING FUE L AND LUBRICANTS IN MARINE POWER PLANTS
Vlasov Vladimir Nikolaevich?, Senior Lecturer of the Department of Operation of Ship Power

Plants
e-mail: vn vlasov@mail.ru

1Volga State University of Water Transport, NighiNovgorod, Russia

Abstract. The article shows the relevance of the problem associated with the usemfdtity

fuel. As a solution, ultrasonic treatment of fuels and lubricants is proposed immediately before
use in power plants in marine conditions.

Keywords: marine power plants, fuels and lubricants, diesel fuel, ultrasound treatment,
cavitation effect.
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NUMERICAL MODELING OF THE WORK PROCESS IN AN INDUSTRIAL SMOKE
PIPE

Volodin Yuriy Guryanovich, Candidate of Technical Science, Associate Professor
e-mail: yu.g.volodin@mail.ru

Marfina Olga t avlovna, Candidate of Technical Science

e-mail: yu.g.volodin@mail.ru

Tsvetkovich Mikhail Stoyadinovich

e-mail: fiyetms56@mail.ru

Abstract. Mathematical modeling of flue gases in an industrial chimney was performed. The
calculatiors showed that a twisted gas stream is formed in the root part of the chimney, which
reduces the corrosion stability of its walls. This undesirable phenomenon noticeably weakens
when installing special ramps or partitions at the entrance of the outlet trunk

Keywords: Mathematical modeling, gas stream, smoke gases, smoke pipe.
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INCREASING THE LEVEL OF ENERGY EFFICIENCY AND ENERGY SAVING BY
RECOGNIZING ELECTRICITY CO NSUMERS IN WATER TRANSPORT

Gorelov Sergey Valerievichi, Head of the Department of Electric Power Systems and
Electrical Engineering, Doctor of Engineering Sciences, Professor

e-mail: anatolyelizariev@yandex.ru

Elizariev Anatoly Aleksandrovich!, Professorof the Department of Electric Power Systems
and Electrical Engineering

! Siberian State University of Water Transport, Novosibirsk, Russia

Annotation. In the context of global climate change and the rapid development of technologies,
increasing the levef energy efficiency and energy conservation in the field of water transport
is becoming especially relevant. Recognition of electricity consumers is a key aspect of
optimizing resource consumption. Modern monitoring and control systems integratedeinto t
ship's infrastructure make it possible not only to effectively monitor energy consumption, but
also to predict loads, which contributes to a more rational use of electricity. Automation of on
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board processes, including intelligent networks and adaptiwrol systems, opens up new
horizons for reducing energy costs. Modern technologies, such as 10T (Internet of Things), help
to obtain reatime data on the condition of equipment and its costs, providing the ability to react
quickly to changes in the einenment. This, in turn, leads to a pragmatic approach to the
operation of ships and the improvement of their ecology. Thus, the development and
implementation of innovative solutions in the field of recognition of electricity consumers in
water transporcan significantly increase the level of energy efficiency, improve financial
performance and create a sustainable ecosystem for future generations.

Keywords: energy efficiency, energy saving, recognition, consumers, electricity, water
transport
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Abstract. The article presentsan analysisof the energyepochsof humancivilization. It is

shown how the transition from one energy epochto anotheraffected water transportand
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DETERMINING THE DURATION OF RUNNING IN STEEL SAMPLES OF THE
ROLLER -BAD PAIR WHEN CARRYING OUT TRIBOTECHNICAL TESTS
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Abstract. Experimental method and results of determining the optimal period of time required
for runningin of samplesurfaces during tribological tests.
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MODEL OF THE STRESS-STRAIN STATE OF THE CYLINDER COVER OF A
DIESEL ENGINE

Kulagin Andrey Vladimirovich !, Researci@&sociate
e-mail: Ku199121@mail.ru

! Scientific Research Institute (Mary System Research of Material and Technical Support of
the Armed Forces of the Russian Federation) Military Academy of Logistics of the Armed
Forces of the Russian Federation, Saint Petersburg, Russia

Abstract. Boosting diesel engines by power leddsan increase in thermal and mechanical
stresses in the parts forming the combustion chamber. The issues of assessing and predicting the
stressstrain state of these machine parts are of particular importance and are of both practical
and scientific inteest.

The factors determining reliability have been studied using the example of the reliability of the
cylinder cover of a diesel engine. A number of conclusions have been drawn both about the
nature of the formation of heat flow and heat transfer ircytiader cover, as well as about the
stresses arising in it.

Keywords: diesel engine, combustion chamber, cylinder cover.
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Abstract. Internal combustion engines are being imgeh\due to the need to improve their
technical and economic performance. The process of development of marine diesel is
accompanied by changes in the parameters of the working cycle, consisting in an increase in
pressure and temperature. This increasefo#ton the engine parts. In addition to operational
loads, diesel engine parts are subject to various types of wear, one of which is hydrogen wear.
This type of fracture directly depends on temperature and pressure. The higher the operating
parameters afhe engine, the more intensively the metal is destroyed. The parts of the cylinder
piston group, the cylinder sleeve and piston rings, are most susceptible to hydrogen wear. In
addition to operating at high temperatures and pressures, piston rings opeitdoundary
friction conditions. The oil layer between the rubbing parts is unstable due to its small thickness
and its destruction leads to dry friction. In the contact area, from the interaction of friction parts
without lubrication, the temperaturacreases, up to the formation of weld points, resulting in
increased diffusion of hydrogen into the metal surface. Based on the above, it is necessary to
exclude the possibility of dry friction in order to reduce the effect of hydrogen on the metal.
One ofthe ways to eliminate dry friction is the proposed newin@ seal. It consists of two

piston rings installed in one first piston groove and a structurally modified piston ring installed
in the second regular piston groove.

Keywords: wear, corrosion, hydgen wear, piston rings, engine, friction, lubrication, cylinder
sleeve, cylinder piston group parts.
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INCREASING THE ECO NOMIC AND ENVIRONMENTAL PERFORMANCE OF
MARINE ENGINES BY ADDING HYDROGEN TO DIESEL FUEL

Kutepova Liudmila Mikhailovna *, Candidate of Pedagogical Sciencassociate Professor
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Timofeev Vitaly Nikifo rovich®, Doctor of Technical Sciences, Associate Professor
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Abstract. Improvement of ship diesel engines is possible by improving the organization of
mixture formation and combustion. Intensification of the combustion process of diesel fuel is
achieved by adding hydrogen to the fuel. This improves the timmsliof mixture formation and
combustion of diesel fuel. Due to this, fuel economy is achieved, heat stress, smoke and toxicity
of exhaust gases are reduced, which increases environmental safety.

Keywords: diesel fuel, marine internal combustion engirtgirogen, fuel additives.
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Abstract: In the context of increasing attention to the problems of climate change and
environmental pollution, environmental regigas governing emissions of harmful substances
from ships have a significant impact on the river and sea transportation market. One of the main
sources of emissions from ships is the use of diesel and heavy fuels containing oxides of
nitrogen and sulfur.These emissions are strictly regulated by national and international
standards. The article considers the prospects of using gas fuel on vessels of water transport in
river and sea navigation regions. The requirements for reducing emissions of toxiacssta
from the exhaust gases of marine gas engines and diesel engines in accordance with
international environmental conventions are given. The features of the use of gas fuel in marine
power plants are analyzed, the types of gas fuel used in internal stianbengines, the
features of its use, storage on the ship and the impact on engine operation are considered. A
guantitative assessment of emissions of harmful substances from engines running on liquid
marine fuel, marine diesel and liquefied natural @#G) has been carried out. The concept of
"decarbonization" is investigated within the framework of modern environmental trends and the
impact of decarbonization on the environment and ship infrastructure. Conclusions are drawn
about the prospects for thensition of marine power plants to gas fuel. The advantages of
using LNG as an alternative fuel for marine power plants have been assessed.

Keywords: Decarbonization, gas fuel, gas engine, environmental standards, LN@atban
development, MPP, flibalance.
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SELECTION OF OPTIMUM TEMPERATURE CONDITIONS FOR SPEEDBOAT
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Abstract. The article discusses the cooling system of the engine of aspagd boat with a
waterjet propulsion. Various versions of cooling systems for a convertible transport engine
have been analyzed, their advantages and disadvantages have been noted. The prospects of
using convertible transport engines as part of a ship's power plant wititerjet propulsor

have been shown.

Keywords: cooling system, water jet propulsor, conversion, speed boat, heat exchanger, water
pump.
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RESOURCE-SAVING TECHN OLOGIES IN ASSESSING THE PERFORMANCE OF
HYDRAULIC EQUIPMENT

Pugin Konstantin Georgievich, Doctor of Technical Sciences, Professor
e-mail: 123zzz@rambler.ru

! Perm branch of the Volga State University of Water Transport, Perm, Russia

Abstract. The shp hydraulic drive performs important functions in difficult conditions of
external environment and force impact. Such a combination contributes to the formation of
conditions for increasing the risk of sudden failures, which is unacceptable when operating
vessels with high autonomy. A method for assessing the residual service life of hydraulic
systems is proposed using hydraulic cylinders as an example. The proposed method allows
diagnostics to be carried out without disassembling the hydraulic systenh) iljgs save

labor and material resources.

Keywords: marine hydraulic drive, hydraulic cylinders, hydraulic systems, diagnostics, service
life assessment.
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THE USE OF A SYNCHRONOUS ELECTRIC GENERATOR MACHINE AS A
SYNCHRONOUS COMPENSATOR

Smykov Yuri Nikolaevich!, Associate Professor of the Department of "Electric Power Systems
and Electrical Engineering"

e-mail: sws1007 @mailu

Gorelov Sergey Valeryevich, Professor of the Department of "Electric Power Systems and
Electrical Engineering”

e-mail: sergeygorelov1970@mail.ru

!Siberian State University of Water Transport, Novosibirsk, Russia

Abstract. The article discusses tli&sues of increasing energy efficiency through the use of a
synchronous electric generator machine as a synchronous compensator. This technical solution
makes it possible to ensure the necessary level of supply voltage, which is especially important
duringthe ship's parking in the port with a large branching of the coastal electrical network and
a significant distance from the power center

Keywords: Shaftgenerator, synchronous compensator, reactive power compensation
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(Energy Efficiency Design Index, EEDI)

TvtejBtsoaOdedj 8 ©OLWGOBBIS] f dzOdetse Lk tcOo dzj ded W
Energy Efficiency Management Pl an, SEEMP) . |
tcOL tcOB OIs™ 8 O 3" 2 9 mMtstslsoe jIsMmise d d ig] stcj B 59 Odz
ftoj HEMBOStcdo O h fsB " f Uldsch r of J dgffvs M1 dzj e 41 WW j SIsd o
MZHBS
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HdzO (Energy Efficiency Design |

2nME
( —1 |% PME(I) @FMEI CSI:Q\/IEl 0+ I:)AE G):FAEI CSI:C:AE

EEDI = Giz +
f. @apacity®, Of
(P j=1 fi ?ﬁ PTI() ~ a PAEef'f B@FAEl CSI:CAE ?1 feff (Peff @eff CSI:C;\/IE @ (1)
.\ Z - :
f, @Capacity® , Cf

steiBlzj d&3r 2 (destcdzdOIsdodzr 2) EEDI ftejHjdzvjlsmw

Engine power (P)

P ey | Main engine power reduction due to individual technologies for mechanical energy
efficiencyu dzd 3 J dits[hj dztscfids@fe dptfectO Is § dzw

P aeriy T Auxiliary engine power reduction due to individual technologies for electrical
energy efficiencwy dzd 3 J dits[hj dztsefifittfdts d3ts 6 O Is § dz6 Gels ¢ dzw

P priy T Power of individual shaft motors divided by the efficiency of shaft generators.
[ sh desfyls! B®lsHjdz' dgr » 9 Odzsear 7 Hodc Olsj dzj 2

P ae T Combined installed power of auxiliary enginesd &z d3d30O tc dzO W EMmils Odzts o
Bsh desmis! oM sBScOIsj dz' dz' » Ho e Olsj dzj 2

P me@ T Individual power of main engine®R dzH d ®  H Zz B? dgO#EzO o dz' ~
HodcOlsj dzj 2

CO, Emissions(C)

Crve T Main engine composite fuel facters fyls Ols dafs zd § 2t 2 W d § dzP dzkzts ¢ s
Ho dc Olsj dzw

Crae T Auxiliary enginefuel factors s+ W W d ydJ dzls t©OMatsHO Istsf dzd o ©
Ho dc Olsj dzw
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Crvwegy T Main engineindividual fuel factorr dzH d ® d H 2 Odz! dz' 2  Isofsuf ddgddalsdz 2
G dzOo dzse s HO dG Olsj dzw

Specific fuel consumption (SFC)

SFGue | Main engine (compositq) &zO o €#zb @ ¢ dfis 3 fgds Q o dzts 2
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Correction and adjustment factors
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d Maedafj ¢ ¢ sHEMis Y dz’
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conditions ¢ 54 W W d,ydSj Qlzelsr o Gde®MdiA] » J & 15 te thfidsddz@ Of ts6 tsH dz" -
Emdztse d 2

fi T Capacity adjustment factor for any technical/ regulatory limitatinoncapacity(=1,0 if
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[ d dzd 3O dz! dzts § L dz0yJ dzd jf sistegd @ 2@t OdL Mjlsd, H
mMetslse | k@3l slt.jIsf j 8 OW yOMmls: Ctcdor - Mtslse jIsMmilso zj
f slstcj Bdzw s h j2 gL mdsd tcj OCIsd o dzlz® BwBsh dats M ls ¢

[OjtedOd JMmjeshind2MSs? Cidl i
vjSydy Mzemshme jtoj cOs hdj Isjndasd




68

tcjotsLBlYH Jdzpts? c@g@zj tcdtclzs h j 2 tcj OCIsdo dzlz® d3ts
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¢ T RE NIN $HE USEOF LNG ASMARINE ENGINE FUEL IN NATIONAL
SHIPBUILDING é

Feropontov Ivan Victorovich®, Doctoral Student of Department of Marine Internal Combustion
and Diesel Engines.

e-mail: smtu_a_feropontov@mail.ru

Galiev Ildar Rinatovich®, Candidate of Technical Sciences, Associate Professor of Department
of Marine Internal Combustion and Diesel Engines.

e-mail: Sbs777@yandex.ru

! SaintPetersburg State Marine Tecbali University, SainPetersburg, Russia.

Abstract. This article looks at trends in the use of natural gas as a marine engine fuel in the
national shipbuilding industry over the next five years. The main factors contributing to the
transition to natural @s utilization are discussed, including the tightening of international
environmental standards, the development of technological and infrastructural frameworks, and
government support. Plans of shipbuilding and shipping companies to expand the fleet of
naural gasfuelled vessels were studied. As a result of the analysis, it was found that the LNG
fuelled ship market will develop if the regulatory framework is finalized, ship bunkering
infrastructure is developed, production of -flaslled equipment is ladized, and the existing
technology for converting diesel engines to natural gas is upgraded.

Keywords: LNG, shipbuilding, marine engine fuel, internal combustion engine.
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INCREASING THE RESISTANCE OF PARTS OF THE CYLINDER PISTON GROUP
OF MARINE DIESEL ENGINES TO HYDROGEN WEAR
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e-mail: m.u.hramov@yandex.ru

Varechkin Yury Veniaminovich *, Associate Professor
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1Volga State University of Water Transport, Nizhny Novgorod, Russia

Abstract. Internal combustio engines are considered to be among the most economical.
However, significant heat losses also occur in them: abcd03® of the thermal energy goes

with exhaust gases, and-20% with cooling media. Diesel generators, which are installed on
river vessed, were produced in the @D years and are still in operation. Morally, the engines
are already outdated, they lack elements of any automation, and they have not met the
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requirements of environmental standards for a long time. The engines themselves tahiri
operation, have almost exhausted their resource in terms of wear and tear, and the cost of new
parts and major repairs is comparable to the cost of buying new engines. For these reasons, a
partial replacement with steam turbine generators has f@gosed. Their operation in the

ship's running mode will completely eliminate the fuel consumption of the auxiliary power
plant, since the steam turbines will be powered by steam generated by the recovery boilers
installed on the exhaust gas path of thein engines. During shutdowns of the main engines,

the steam turbines will be powered by steam from an auxiliary boiler unit. The installation of
steam generators will significantly improve their operation, ensure efficiency and environmental
friendlinesson inland navigation vessels.

Keywords: steam turbine installations, heat recovery, generators, fuel, auxiliary installations.
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Abstract. Technical and design, organizational and metrological measures for setting up and
conducting experiments on thermal neutralization of oily waters at the stand are considered. The
stand for measuring fuel and -gibntaining waterconsumption has been finalized in a mass
manner, calibration for the consumption of@iintaining water has been performed depending

on the pressure in the tank. A screening experiment plan has been defined that ensures a
minimum of technological operatis during the transition from one experiment to another. The
methodology of conducting experiments has been developed.
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