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PE®EPATU

VK 621.431.74

Top6 C.I, Ilomoscekuit O.}O., Bynypor M.I. Onrumizaris HajamTyBaHHS
peryisiropa 4acTOTH OOEpTaHHs JH3elb-TeHepaTopa // ABTOMaTH3allis CyTHOBUX
TEXHIYHHX 3ac00iB: HayK.-TexH. 30. —2023. — Bum. 28. — Opmeca: HY "OMA". - C. 3
—16. DOI: 10.31653/1819-3293-2023-1-28-3-16

Tabm. 2. In. 8. Crmcok it.: § Ha3B.

OOTpyHTOBaHO MOJETh Ui aHAi3y JWHAMIKH CHCTEMH aBTOMATHYHOTO
PETYIIOBaHHS YaCTOTH OOCpPTaHHS JU3ENb-TeHEePaTOpa I Yac CTYMiHYACTHX 3MiH
HaBaHTaxeHHs. [loka3aHo, 0 Yepe3 HEeNHIHHICTD 130IPOMHUI PETrYIsATOp YacTOTH
obepTaHHS TO-pi3HOMY pearye Ha oOypeHHsS pi3HOI BEIMUYUHH. Y 3BYSI3KY 3 IHM
PO3pO0ICHO PEKOMEH/IAIIIT MO0 BUOOPY MapaMeTpiB HaJaITyBaHHS 130POMHOTO
perynstopa y CKIai JH3eIb-TCHEPATOPHOI YCTAaHOBKM Ha HAaWOUIBI iMOBIPHHX
pPEeKUMaX EKCILTyaTaIlii.

KirowoBi crnoBa: qu3enb-reHepaTop; PeryiasTop 9acTOTH o0epTaHHS; CHCTeMa
aBTOMATHYHOT'O PETYITFOBAHHS YaCTOTH 00EPTaHHS; 130[pOM; HEJTiHilfHHI 3BOPOTHUI
3B'S30K; CTYMIHYACTE HABAaHTAXKCHHS, MAaTEMaTHIHE MOJICITFOBaHHSL.

Tab. 2. Fig. 8. Refer: 8.

The model for analyzing the dynamics of the automatic speed control system of
the diesel generator during stepped load changes is substantiated. It is shown that due
to nonlinearity, the isodromic speed governor reacts differently to disturbances of
different magnitudes. In this regard, recommendations for choosing the setting
parameters of the isodromic governor as part of a diesel generator set on the most
likely operating modes are developed.

Keywords: diesel generator; speed governor; automatic speed control system;
isodrome; non-linear feedback; stepped load changes; mathematical modeling.

YK 629.12

3aiinieB B.B., 3aiiieB Ban.B., 3aiines /I.B. [Iporao3upoBanme pacxomoB BO3Iyxa
B MO{BEMHOM KOMILIEKCe aM(HOUIHBIX CY/I0B Ha BO3IYIIHON MOTYIIKE B IITATHBIX
peXHUMax UX IKCIUTyaTaIliy / ABTOMAaTH3aIlis CyTHOBHX TE€XHIYHHX 3ac00iB: HayK.-
TexH. 30. — 2023. — Bum. 28. — Ogmeca: HY "OMA". — C. 17 — 29. DOL
10.31653/1819-3293-2023-1-28-17-29

Wn. 4. Criucok nut.: § Ha3B.

[pemnokena MeToarka NMPOTHO3UPOBAHMS PAacXOJOB BO3IyXa B IOABEMHOM
rxommiekce (1K) ampubmitHbIX cyoB Ha Bo3aymHO#H moaymke (CBITA) ¢ momormsio
HMHTAlMOHHOTO MOJICNMPOBAHMS €ro paboThl B INTaTHBIX pEeXHMax HX
OKCIUTyaTallMM ¥  WCCIEJOBAHUS  MOPEXOAHBIX  KadecTB.  PaccMoTpeHO
MIPOrHO3MPOBaHKE PAabOTHI ITOJEEMHOI'0 KOMILIEKCAa aBTOMOOMIIBHO-TIACCAKUPCKOT O
mapoma (AIIIl) ma Bo3mymHON moxymike am¢ubmitHoro tuma "Mapan". Cucrema
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i depeHnIaNBEHBIX ypaBHEHHI Hepa3phIBHOCTH pacxomoB Boszayxa B ITK AIIII
"Mapan" ompeneinsieT €ro COCTOSIHHE B KaIbIii MOMEHT BpeMeHH. [IpuBommres
(GYHKIUS [UIST BBIYUCIICHUS TUIOTHOCTH BO3yXa OT €ro M30BITOYHOTO JaBJICHHUS, a
Takke (PyHKIMS BEIYHMCIEHHST H30BITOYHOTO JTABJICHUS BO3yXa OT €ro IUIOTHOCTH.
[IpencraBnenHas MareMaTu4ecKast MOZEIb, BOIUIOIICHHAS B IPOrpaMMy, IO3BOJISAET
YIUIyOJICHHO aHAJIM3UPOBAaTh AMHAMHKY M MopexomHbsle kadectBa CBITA mo
3aBepIICHMST X NMPOSKTHPOBAHMS U JI0 Havaja MOocTpoiku. Paspaboran anroputm
nporHo3upoBanust pacxomoB Bo3ayxa B [IK CBIIA B mTaTHBIX peXHMax HX
9KCILTyaTalluy U UCCIEJOBaHUS MOPEXOAHBIX KaueCTB.

KiroueBsie croBa: amuOHuiiHOE CyITHO Ha BO3AYIIHOM IOIYIIKE, ITObEMHBIH
KOMIUIEKC, THOKOE OTrpakJIeHHe, PACXOJl BO3IyXa, IITATHEIA PEXXNUM IKCILTyaTalnH,
MMUTALUOHHOE MOJICITUPOBAHHE.

Fig. 4. Refer: 8.

A method for predicting air flow in the lifting complex (LC) of hovercraft using
simulation modeling of its operation in normal modes of their operation and the study
of seaworthiness is proposed. The forecasting of the operation of the lifting complex
of an amphibious Car-Passenger Ferry (CPF) on an air cushion of the "Maral" type
is considered. The system of differential equations for the continuity of air flow rates
in the "Maral" determine its state at each moment of time. A function for calculating
the air density from its excess pressure, as well as a function for calculating the excess
air pressure from its density, is given. The presented mathematical model, embodied
in the program, allows in-depth analysis of the dynamics and seaworthiness of
hovercrafts before the completion of their design and before the start of construction.
An algorithm has been developed for predicting air flow in the hovercraft lifting
complex in normal modes of their operation and studying seaworthiness.

Keywords: hovercraft, lifting complex, flexible skirt, air consumption, normal
operating mode, simulation modeling.

VIK 613.165 - 614.7

Kapminos O.1O. I1pucTpiif 1715t KOHTPOIIO YABTPadioneTOBOro BUIIPOMiHIOBAHHS
// ABTOMaTH3aIisl CyTHOBUX TEXHIYHHX 3aC00iB: HayK.-TeXH. 30. — 2023. — Bum. 28.
— Opeca: HY "OMA". — C. 30— 38. DOIL: 10.31653/1819-3293-2023-1-28-30-38

In. 1. Crmcok mit.: 9 Ha3B.

Vierpadionerose BunpominioBaHHsA (Y®PB) € oguum 3 ronoBHHX (i3MIHHX
(axTOpiB, 1[0 BU3HAYAIOTH IUIMH KUTTEBUX TpoIieciB. ITopsi 3 TOIOBHIM JKEpeoM
YOB - CoHuem, y pi3HOMaHITHHX cdepax IKUTTEMISUTBHOCTI  JTFOJWHHI
3aCTOCOBYIOTHCSI INTY4HI Jokepena Y®B, 1m0 BiIPi3HAIOTECA 3a CIEKTPaIbHAM
CKJIQJIOM Ta TOTyXHicTio. YOB € miarpyHtsam st 6aratsox Gi0NOriYHHUX IPOLECiB
Y OpraHi3Max JIIOJICH Ta TBApHH, 110 OOYMOBIITIOE aKTYaIbHICTh JIOCII/DKEHD B TaTy3i
CTBOPEHHSI BUMIpIOBAIGHUX IEPETBOPIOBAUIB, IO 3a0e€3MedyloTh OTPHUMAaHHI
nocroBipHoi iH(GopMamii. JIpyrmM YHHHWKOM, IO CHpHse po3podmi Ta
BIIPOBAKEHHIO BUMIPIOBAIBGHIX IEPETBOPIOBAUIB IIbOT0 KiIacy, € 30ipmenHs Y OB
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B mianasosi 0,280 ... 0,315 MKM B HACIJIOK JECTPYKIIii 030HOBOTO Iapy 3eMIIi.

KmrowoBi  cmoBa:  YipTpadioneToBe  BHUNPOMIHIOBAaHHS,  BHMIipIOBAIbHI
MIEPETBOPIOBAYl, BOJIOKOHHO-ONTHYHI €JIEMEHTH, CBITJIOBOJI, ITIPAHOMETP, ONITUYHI Ta
I'€30€NICKTPUYHI €IIEMEHTH.

Fig. 1. Refer: 9.

Ultraviolet radiation (UVR) is one of the main physical factors that determine the
course of life processes. Along with the main source of UVA, the Sun, artificial
sources of UVA are used in various areas of human activity, differing in spectral
composition and power. UVB is the basis for many biological processes in human
and animal organisms, which makes research in the field of developing measuring
transducers that provide reliable information relevant. The second factor that
contributes to the development and implementation of measuring transducers of this
class is the increase in UVB in the range of 0.280 ... 0.315 um due to the destruction
of the Earth's ozone layer.

Key words: Ultraviolet radiation, measuring transducers, fiber-optic elements,
light guide, pyranometer, optical and piezoelectric elements.

YK 621.824.539.4

Ko63apyk O.B., ba6inens B.I, Omapia A.B., Cmaxwuno B.B. Texnomoris
MIPOTHUKOPO3iHHOT0 3aXUCTy MOBEPXOHb MiX IMMHKAMH CyTHOBUX TpeOHHX BauiB //
ABTOMAaTH3AIlIST CYTHOBUX TEXHIYHUX 3aC00iB: HayK.-TeXH. 30. — 2023. — Bum. 28. —
Opeca: HY "OMA". — C. 39 - 51. DOI: 10.31653/1819-3293-2023-1-28-39-51

Tabx. 4. In. 4. Criucok nit.: 13 HasB.

[IpomnoHyeThCS TEXHOMOTIS 3aXHUCTY Bl KOPO31HHO-MEXaHITHOTO MOMIKO/KEHHS
MIOBEPXOHb CYAHOBHX TIpeOHHX BalliB B MPOMDKKAaX MDK pOOOYMMH MIMHKaMHI
130JISIIIFTHOIO CTPIYKOIO, IO TEPMOYycaLKYeThes. [IpoBeneni BUpoOyBaHHS (i3uKo-
MEXaHUYiHMX BJIACTUBOCTEH 3aXHCHOrO Marepiady, HOro BOIOIOINIMHAHHS Ta
CTIHKOCTI IO KOpPO3iHO-010JI0T1YHOr0 BIUIMBY MOpPChKOi Boau. Kopo3ziitHo-BTOMHI
BUTIIPOOYBAaHHS JOCTITHHX 3pasKiB 3 IOKPHUTTSIM Ta 0e3 HBHOro 3MiHCHEHO Yy
NpUPOIIHIN MOPCHKil Boxti Ha 6asi 50-10° nukiis. JloCiiuKeHHSIMH OKA3aHa BUCOKA
HaJiHHICTh 3aXUCTy HEpOOOUYMX IIMHOK CYTHOBHX TPeOHMX BalliB BiJ KOpO3iHHO-
BTOMHHUX TIOIIKODKEHh B MOpPCBHKiH Boji. TexHomOris 3axucTy ompoOyBaHa Ha
CYZIHOPEMOHTHHX IIANIPUEMCTBAX Ta CXBAICHA KJIaCH(iKaliifHIM TOBapHUCTBOM.

KirouoBi cioBa: cynHOBHWI TpeOHWIl Bai, 3aXWCT BiJf KOpO3ii, i30MsIiitHa
CTpiuKa, [0 TePMOYCAIKYETHCS.

Tabl. 4. Fig. 4. Refer.: 13.

The technology of protection against corrosion-mechanical damage to the
surfaces of ship propeller shafts between its working necks with a heat-shrinkable
insulating tape is presented. The physical and mechanical properties of the protective
material, its water absorption, and resistance to the corrosion and biological effects
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of sea water were tested. Corrosion-fatigue tests of prototypes in seawater were
carried out based on 50-10° cycles. Tests have shown the high reliability of protection
of non-working journals of marine propeller shafts from corrosion-fatigue damage in
seawater. The protection technology was tested at shipyards and approved by
classification society.

Key words: Marine propeller shaft, corrosion protection, heat-shrinkable
insulating tape.

VK 629.5

Mapeii B.B., BonkoB O.M., Caria C.C. KoperyBaHHs HaBiramiitHOro rnepexomy
mig Jac 3a0e3MeueHHs] EKOJOTTYHUX ITOKa3HUKIB POOOTH CYTHOBHX JU3EINiB //
ABTOMAaTH3AIlIsI CYTHOBUX TEXHIYHUX 3aC00iB: HayK.-TeXH. 30. — 2023. — Bum. 28. —
Opeca: HY "OMA". — C. 52 — 66. DOI: 10.31653/1819-3293-2023-1-28-52-66

Tabx. 2. In. 1. Criucok mit.: 31 HasB.

PosrisiHyTa MOXIIMBICTH KOpEryBaHHSI HaBIramiifHOrO Iepexomy CyxHa Kiacy
General Cargo nexseitrom 10820 1 Mix mopramu Bpaswrii Ta Kapubcpkoro 6aceiny
3 ypaxyBaHHAM 3a0e31edeHHs IIOCTIHHOI pOOOTH CYJTHOBHX YOTHPUTAKTHUX JIH3ENiB
5DC-17A ¢ipmu Daihatsu Diesel Ha cymimi MoTopHOro manmBa Ta Oiomanusa.
ExcrieprMeHTaIBHO IOBEICHO, L0 TIPH EOMY i IBUIYETHCS €KOIOTIYHICTE POOOTH
CY/THOBUX JTH3EIIiB.

KirouoBi cioBa: 0iomanwBo, €KOJOTiIYHI ITOKa3HWKH, MOTOpPHE MAalluBO,
HaBiramiifHWI epexif, HaTuBHA CYMIlll, YOTHPUTAKTHHH JIH3Eb.

Tabl. 2. Fig. 1. Refer.: 31.

The possibility of correction the navigation passage of a General Cargo class ship
with a deadweight of 10,820 tons between the ports of Brazil and the Caribbean basin
was considered, taking into account the constant operation of the ship's four-stroke
diesel SDC-17A of the Daihatsu Diesel company on a mixture of motor fuel and
biofuel. It has been experimentally confirmed that this increases the environmental
friendliness of the operation of marine diesel engines.

Key words: biofuel, environmental indicators, four-stroke diesel, fuel mixture,
motor fuel, navigation passage.

VK 629.5

Carin A.C. KoperyBanHs HaJlalITyBaHHS aJIMBHOI anapaTypyd BUCOKOTO THUCKY
IiJ] 9ac MEepEeBEe/ICHHS CYJHOBUX JIM3ENIB HA MAJMBO 3 HU3BKHUM BMIiCTOM CipKH //
ABTOMAaTH3AIlIST CYTHOBUX TEXHIYHUX 3aC00iB: HayK.-TeXH. 30. — 2023. — Bum. 28. —
Opeca: HY "OMA". — C. 67 —78. DOI: 10.31653/1819-3293-2023-1-28-67-78

Tabm. 3. In. 2. Cnmcok mit.: 30 Ha3B.
Hanmani pesynapraTv II0Z0 KOPETYBAaHHS HAaJAIITyBaHHS MAaJHBHUX HACOCIB
BHCOKOTO THCKY cyaHoBoro mu3ens 6S60MC-8.2-TII miyx gac ioro excruryararii B
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crierianbHNX exonoriyanx paifonax Sulfur Emission Control Areas nHa manmsi 3
HU3BKMM BMICTOM Cipkd. EKcnepuMeHTanbHO MiATBEPKEHO, IO IIIIXOM
3MEHIICHHS KyTa BHIEPEMKEHHS TMOfadi ITaJuBa JOCSATAEThCS — 3HIDKEHHS
MUHAMIYHAX HaBaHTQ)XEHb Ha JeTali KPHBOIIMITHO-IIATYHHOIO MeEXaHi3My Ta
3MEHIICHHS MKOBHX TEMIIEPATyp B IMTIHAPI An3ens. Lle BUABIIETECS B 3MEHIIEHH]
CTYTICHIO TiIBUIIEHHSI THCKY ITiJl Jac 3TOPSTHHS Ta 3HIDKEHHI eMicii OKCHIB a30Ty.

KirowoBi croBa: emicii OKCHAIB a30Ty, KyT BHIIEPEDKCHHS MOjadi ITainBa,
MAJUBHUA HACOC BHCOKOTO THCKY, CEpeqHid I1HIWKATOpPHHH THCK, CTYIIiHb
ITiABUIEHHS TUCKY TIiJ{ 9ac 3TOPSHHS, CyJHOBHUI TU3€Ib, TEMIIEpaTypa BUITYCKHIX
rasis.

Tabl. 3. Fig. 2. Refer.: 30.

The results are presented on adjusting the setting of the high pressure fuel pumps
of the 6S60MC-8.2-TII marine diesel engine during its operation in special
environmental areas of Sulfur Emission Control Areas on low-sulfur fuel. It has been
experimentally confirmed that by reducing the advance angle of fuel supply, a
reduction in dynamic loads on the parts of the crank-connecting mechanism and a
reduction in peak temperatures in the diesel cylinder is achieved. This is manifested
in a decrease in the degree of pressure increase during combustion and a decrease in
the emission of nitrogen oxides.

Key words: degree of pressure increase during combustion, emissions of nitrogen
oxides, exhaust gas temperature, fuel advance angle, high-pressure fuel pump, mean
indicator pressure, marine diesel.

YK 681.518.5:681.586.5

Canmrep A.K. 3acrocyBaHHS anbTepHATHBHUX CKIOMaTepiasliB JUIS TATIHUKIB
nedopmarii Ta BiOparli eleMeHTIB MPOMYIbLCHBHOTO KOMIUIEKCY // ABTOMATH3aIlist
CYIHOBHMX TEXHIUYHHX 3ac00iB: Hayk.-TexH. 30. — 2023. — Bum. 28. — Oneca: HY
"OMA". — C. 79 - 89. DOI: 10.31653/1819-3293-2023-1-28-79-89

Tab6m. 4. In. 4. Crmcok mit.: 30 Ha3B.

OrpyHTOBaHO 3aCTOCYBaHHs aJbTEPHATHBHUX BUJIB CKJIOMATEpialiB JUIst
CTBOPEHHS BOJIOKOHHO-ONITHYHUX JIATYHKIB BiOparii Ta gedopmarii 1yist 3aiHCHEHHS
JIiarHOCTYBaHHS €JIEMEHTIB IPOITYIbCHBHOIO KoMmImiekcy. [Toka3ano, mo HaiOimbm
JIOIITBHUM € 3aCTOCYBaHHS INTYYHOTrO camgipy Ui BUTOTOBIICHHS YYTJIHBHX
€JIEMEHTIB JaTUYMKiB. 3aCTOCYBAaHHS UYTJIMBHX €JIEMEHTIB (DyIepeHOBOro CKia He
HaJa€ CyTTEBUX TIEpeBar aHAJIOTIYHMUMHU CcamndipoBUMH Ta BUMarae OuIBII
pETeNbHOr0 3aXHCTy. TexXHONoriuHi O0coONMMBOCTI BHPOOHWITBA Ta BapTiCTh
MTY4HOTO JiaMaHTy BWITPABJIOBYE MHOTrO 3aCTOCYBaHHS JIMIIE Y BHUKIIOYHUX
BHITaKaX.

KitrouoBi citoBa: mpomylibCUBHHN KOMILICKC, BiOpaIlis, ITiANIHITHIKOBI OIOPH,
BOJIOKOHHO-ONTHUYHUH JTaTUYHK.
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Tabl. 4. Fig. 4. Refer.: 30.

The paper substantiates the use of alternative types of glass materials for the
creation of fiber-optic vibration and strain sensors for diagnosing elements of the
propulsion complex. It is shown that the most appropriate is the use of artificial
sapphire for the manufacture of sensitive sensor elements. The use of fullerene glass
sensing elements does not provide significant advantages over similar sapphire
elements and requires more careful protection. The technological features of
production and the cost of artificial diamond justify its use only in exceptional cases.

Key words: propulsion complex, vibration, bearing supports, fiber optic sensor.

VK 629.5

Cromsapuk T.O. 3abe3neyeHHs] peKMMIB MAIeHHS YOTHPUTAKTHUX CYIHOBHX
JU3eliB // ABTOMaTH3allisl CyJTHOBHX TEXHIYHUX 3ac00iB: HayK.-TeXH. 30. — 2023. —
Bur. 28. — Oneca: HY "OMA". — C. 90 — 105. DOI: 10.31653/1819-3293-2023-1-
28-90-105

Ta6mn. 4. In. 4. Crincok miT.: 30 Ha3B.

Hageneni pe3ynbTaTél JOCTIKEHb, IMOJ0 3a0€3MEUCHHS PEXHUMIB MaICHHS
CY/[IHOBUX YOTHPUTAKTHHUX JU3eiB. BUIPOOYBaHHS BUKOHYBAIWCh Ha IH3EISIX
6L.23/30 MAN-Diesel&Turbo, siki B KUTBKOCT1 TPHOX OJWHHIIE BXOIWIH JIO CKIIay
JIOTIOMI>KHOI eHepreTnyHol ycTaHoBKU cyznHa kiacy Bulk Carrier neasetitom 37620
T. YMOBH POOOTH MOTOPHOTO MaCTHIIA, 1[0 BUKOPHCTOBYBAJIOCH B IIMPKYJISIHOL
CHCTEMI MallIeHHS JBOX M3ENiB 3MiHIOBAJINCh MULIXOM HAHECEHHS Ha MOBEPXHi
BKJIQ/IAIIIIB TiITUITHUAKIB OPTaHIYHUX MOKPHTH Ta JTOAaBaHHSI JIO 00CATY MacTHia
MOBEPXHEBO-aKTUBHOI PEYOBUHU. EKCIIEPUMEHTAILHO JIOBEICHO, IO HPH IBOMY
I IBUIILYETHCS €HEPTeTHYHI TIOKa3HUKH POOOTH MU3ENs Ta 3HIKYETHCS HIBUIKICTD
OKMCJIEHHS MaCTHJIA.

Kiro4uoBi citoBa: eHepreTHYHi MMOKA3HWKU IH3EIis, 3arajbHE JIy)KHE YHCIIO,
MOTOPHE MACTHJIO, CTPYKTYPHI TOKa3HHUKH MAacTHa, CYIHOBHHA YOTHPHTAKTHUIA
TTU3€eITb, IIUPKYJISIiiiHA CHCTEMA MAIIIECHHSL.

Tabl. 4. Fig. 4. Refer.: 30.

The results of research on ensuring the lubrication regimes of marine four-stroke
diesel engines are presented. The tests were performed on 6L.23/30 MAN-
Diesel&Turbo diesel engines, which in the amount of three units were part of the
auxiliary power plant of the Bulk Carrier class vessel with a deadweight of 37,620
tons. The operating conditions of the engine lubricant used in the circulating
lubrication system of two diesel engines were changed by applying organic coatings
to the surface of the bearing liners and adding a surface-active substance to the
volume of the lubricant. It has been experimentally proven that this increases the
energy performance of the diesel engine and decreases the rate of oxidation of the
motor oil.

Key words: circulating lubrication system, diesel power indicators, engine oil,
marine four-stroke diesel engine, structural oil indicators, total base number.
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YK 665.765:62-122

Levinskyi Maksym Automatic diagnostic of marine diesel generator lubricating
oil condition // ABroMaTru3aiisi CyTHOBHX TEXHIYHHX 3aCO0IB: HayK.-T€XH. 30. —
2023. — Bum. 28. — Oneca: HY "OMA". — C. 106 — 120. DOI: 10.31653/1819-3293-
2023-1-28-106-120

Fig. 13. Refer: 15.

Quality of a marine 4-stroke diesel generator engine oil is crucial for ensuring the
reliable operation of these engines, which are essential for marine transportation and
industry. Traditional methods of oil quality diagnostics can be time-consuming and
require manual labour, which can lead to inaccuracies and delays. This work presents
an analysis of ways of automatically diagnosing the quality of a marine 4-stroke
diesel generator engine oil. The approaches involve using different algorithms to
analyse data from various sensors and indicators in the engine, and to give engine
operator suggestions if needed for necessary action. Data from a marine 4-stroke
diesel generator engine is being collected under different operating conditions, and
is being used to draw a conclusion regarding the current condition of the oil.
Automatic diagnostic approach is accurate and efficient, and can provide real-time
diagnostics of the engine oil quality. By utilizing automatic diagnostic one can
potentially save time and reduce costs for engine operators and manufacturers, while
also improving the overall reliability and safety of marine transportation and industry.

Keywords: automatic diagnostic, lubrication, lubricating oil, diesel generator,
condition.

In. 13. Crmcok miT.: 15 Hazs.

SIkicTh Macna IS YOTHPHUTAKTHOTO IH3eNIb-TEHepaTropa MOPCHKUX CYIEH €
BHUPIIIATGHOKO JUIA 3a0e3NeueHHs HaJiiiHOI pPOOOTH IMX JBUTYHIB, SIKi €
HEOOXiJHUMH JUIS MOPCHKOTO TPAHCIIOPTY Ta IMPOMHUCIOBOCTI. TpamuIiiiiHi MeToam
JIIarHOCTHKH SIKOCTI Macjia MOXYTh 3a0HpaTH 6arato Jacy Ta MOTpeOyBaTH PyIHOI
TIpalli BaXTOBOI'O MEXaHiKa, 0 MOXe MPU3BECTH JI0 HETOYHOCTEH Ta 3aTPHMOK, He
Ka)Xy4dH TIpO Te, IO YacTOTa MPOBEAEHHS TAKWX TECTIB € HEJOCTaTHHOIO JUIS TOTO,
o0 onepaTHBHO BU3HAYMTH MIBHAKY 3MiHY SIKOCTI Macia depe3 3a0pymHeHHs. Lls
poboTa Tpe3eHTye aHai3 METOJiB aBTOMATHYHOI J[arHOCTHKH SIKOCTI Macia st
YOTHPUTAKTHOTO ANU3EJIFHOTO TeHepaTopa MOPCHKOro cymHa. [lixxomu momsraoTs y
BHUKOPUCTAHHI PI3HUX ANTOPUTMIB JUIS aHai3y OaHUX 3 pI3HUX JATYWKiB Ta
IH/IMKATOPIB B IBUTYHI, Ta B HaJITAHHI peKOMEH A JUT HeOOXiTHUX il orepaTopy
JBUTYHA, SKIIO I¢ MoTpiOHO. JlaHi 3 YOTHUPUTAKTHOTO JH3Eb-TeHEparopa
MOPCBHKOT0 CyJHa 30MPAIOTHCS B PI3HUX YMOBaX €KCILTyaTalii Ta BHKOPUCTOBYIOThCS
JUTS. BCTAaHOBJICHHSI TTOTOYHOrO cTaHy Macia. ITisxiz aBTOMaTHIHOI IiarHOCTHKH €
TOYHUM Ta e(EeKTHBHHM, Ta MOXKe 3a0e3ledyBaTH BHSBJICHHS SKOCTI Macia B
peanpHOMy 4Yaci. BukopucTaHHS aBTOMAaTHYHOI MIarHOCTHUKH MOXK€ IOTEHIIIHO
3a0IIaNTH Yac Ta 3MEHIINTH BUTPATH YIS ONEpaTopiB Ta BUPOOHWKIB JBUT'YHIB,
MOKPAIIyIOYN 3arajbHy HAAIHHICTP Ta O€3MeKy MOPCHKOr0 TPaHCIOPTy Ta
TIPOMHCIIOBOCTI.
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Tab. 2. Fig. 8. Refer: 8.

In order to reduce the complexity of the process of calculating the thermal
coefficients of the equations of the dynamics of physical processes in ship steam
boilers, a new approximation technique is proposed. The methodology is based on
the calculation of the values of the coefficients of the parameters of the dynamic
equations describing the physical processes in the ship's steam boilers. The
calculation was carried out on the three most frequently used thermal load operating
modes of the steam boiler (25 %, 50 %, 75 %). As an example of the dynamics
equation, the coefficients for the process of oxygen formation in flue gases during
liquid fuel combustion were calculated. The use of the fuzzy algorithm of I. Mamdani
in the proposed methodology allows taking into account the nonlinear properties of
physical parameters and carrying out their approximation over the entire operating
range of the thermal load of ship steam boilers. To implement the fuzzy algorithm of
I. Mamdani, fuzzification of boiler load parameters and differential equation
coefficients was carried out in the specialized MatLab editor package (Fuzzy Logic
Toolboox). The procedure of fuzzification or finding the values of membership
functions of fuzzy sets based on the initial data was carried out using triangular
functions. The proposed technique demonstrates a high level of adequacy of
experimental and theoretical values of heat coefficients during comparative analysis.
The graphical interface of the program that implements fuzzy approximation allows
you to determine the coefficients of the dynamics equations in all operating modes
of the ship's boiler. The methodology allows using the obtained equations in further
studies of the properties of marine steam boilers in order to improve their structural,
ecological and economic characteristics. It can be noted that the analysis of the
equations allows the calculation of the setting parameters of the PID - regulator in
the system of automatic control of the "fuel - air" combustion process. And also for
further adaptation of the control system of the fuel combustion process at all loading
modes of operation of the ship's steam boiler.

Keywords: ship steam boiler; mathematical model; unclear methodology;
approximation.

Ta6un. 2. In. 8. Crucok JiiT.: 8 Ha3B.

3 MeTOI0 3HIDKEHHS TPYIOMICTKOCTI IIpOILEeCcy pPO3paxyHKy TEIIOBHX
Koe(IIiEHTIB PIBHAHb IWHAMIKH (hi3UYHHX IPONECIB y CYJHOBHX MAapOBHX KOTIAX
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3alPONOHOBAHO HOBY METOAMKY anpoKCHMarlii. MerToquka 3acHOBaHa Ha
PO3paxyHKy 3HaUeHb Koe]imieHTiB MapaMeTpiB JHHAMIYHUX PIBHSIHB, IO OIHCYIOThH
¢i3ngHI TIpomecH B CyAHOBHX NMApoOBUX KoTiIax. Po3paxyHok OyB mpoBeneHmil Ha
TPHOX HAHOUIBII YacTO BHKOPUCTOBYBAHHMX TEIUIOBHX HAaBAHTAKEHHX PEXHUMAX
pobotu mapoBoro kotna (25 %, 50 %, 75 %). Sk npuknax piBHAHHS AUHAMIKK
MIPOBEJICHO PO3PaXYHOK KOSQIIEHTIB ISl MPOIECy YTBOPCHHS KUCHIO B JIMMOBHX
ra3ax IIpd TOpPiHHI PIJKOTO TMajMBa. BHWKOPHCTaHHA HEYITKOrO aNTOPUTMY
I. Mamzani y 3amporOHOBaHI METONUIN JIO3BOJIIE BPaxOBYBAaTH HETiHIMHI
BIIACTHBOCTI (DI3WYHUX TapaMeTpiB Ta MPOBOIAWTH iX aNpOKCHMAI[I0O HA BCHOMY
pobodoMy Iiama3oHi TEIUIOBOrO HABAaHTAKCHHS CYIHOBHX IAapOBHX KOTIIB. Jlims
peamizarii HewiTkoro anroputmy l. Mampani y crnemianizoBanomy maketi MatLab
penakropi (Fuzzy Logic Toolboox) Oyma mpoBeneHa dasudikaiis mapaMeTpiB
HaBaHTAXXEHHS KOTJa Ta Koe(ilieHTiB mudepeHmiampHoro piBHAHHA. [Ipomemypa
¢asudikamii ab0 3HAXOPKEHHS 3HAUSHb (DYHKIIH HAIEKHOCTI HEWITKMX MHOXKHH Ha
OCHOBI BHXIIHHX JaHUX TIPOBOAMJIACS 32 JIOMOMOrOI0 TPUKYTHUX (YHKIL.
3amporoHOBaHAa ~ METOAWKA  JEMOHCTPYE  BHCOKHMH  piBeHb  aJeKBaTHOCTI
EKCIIepUMEHTAIFHAX 1 TEOPeTHYHUX 3HAueHb TEIUIOBHX KOeQimieHTIB Mg dac
MIPOBECHHS TOpIBHSUIBHOrO aHamizy. [padiunmii inTepdeiic mporpamm, sxa
pealidye HEUITKy AamnpOKCHUMAIlilo, JO3BOJSE BH3HAYATH KOCQINIEHTH pIBHSIHDb
JIMHAMIKH Ha BCIX poO0YHX peskiMMax poOOTH CYTHOBOTO KOTJIa. MeToanKa 03BOJIsIE
BHUKOPUCTOBYBATH OTPHMAaHi PIBHSIHHS y MOAANBIINX JTOCII/DKEHHSIX BIACTHBOCTEH
CYIOBHX MAapOBHX KOTJIB 3 METOIO MOKPAIIEHHS iX KOHCTPYKTHBHHUX, €KOJOTTUHHX
Ta eKOHOMIYHHUX XapaKTepUCTHK. MOXHa Bi3HAYNTH, [0 aHAJI3 PIBHAHD JO3BOJISIE
TIPOBOJUTH PO3PAaXyHOK HACTpOroBaIbHUX mapamerpis [1I/[-perynsaropa B cucremi
aBTOMATHYHOI'O KEPYBAaHHS MPOIIECOM TOPIiHHS "manmBa — MOBITPS". A TaKOX IS
TIOANBINOI aJfanTamii CHCTEMH YNpaBIiHHS IPOIECOM TOpiHHS ITanuBa Ha BCIX
HaBaHTAXYBAIGHUX PEKUMax poOOTH CYTHOBOTO MAPOBOT0 KOTIIA.

KirouoBi ciioBa: CymHOBHI TapOBHi KOTEN; MaTeMaTHYHA MOJENb;, HEdiTKa
METOJINKA; alpOKCHUMAILisL.
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