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Pedepar:

1. lucepranis npucBs4YeHa MiIBUIIEHHIO SIKOCTi €KCIIJIyaTallii TEXHIYHUX CUCTEM CYZIEH MOTPY>KHOTO THUITY 3a
PaxyHOK BUKOPHCTaHHS HOBOi CUCTEMM YCYHEHHSI Ha/IJIMIIKOBOIO NOBITPs 3 6a/IaCTHUX TaHKIB Cy/iHA i 3BHU)KEHHS
aBapiil, o NOB'I3aHi 3 JOJATKOBOIO XUTABULEIO CyJHA. B poOOTi 3alIpONIOHOBaHI Ta NPOaHai30BaHi OCHOBHI
HaIpPsSMKH BUPiLIeHHs Tpo6ieMu NMiABUILeHHS e()eKTUBHOCTI pOOOTH IOTPY>KHUX MOPCHKUX CYZEH IIISIXOM
PO3pOOKU HOBUX MPUHLMIIB QYHKIIOHYBAaHHS iX TEXHIYHUX CUCTEM, 1110 326€311e4yI0Th iCTOTHE MiJBUIIEHHS SIKOCTi
ix excrlyaratii, DigBUILYIOTh HaAiMHICTb iX pOOOTH Ha XBUJIIOBAHHI i CKOPOUYIOTh TEPMiHM IPOBEIEHHS BAHTAXXHO-
PO3BaHTaXyBaJILHMX OIE€palliil Ha XBUJIIOBAHHI 31 3HDKEHHSIM [IOKA3HMKIB iX aBapiiHOCTI. B OCHOBHIN YacTuHi
poboTu HaBeZeHa hopmarizalis IpoLecy pyxy MOBITPSIHOI KaBEpHHU I10 TIOBEPXHi BOJY B CYZHOBOMY 0aJIaCTHOMY
TaHKY I1if] Yac XUTaBULli CyJHa, Ta PO3IJISIHYTO BIIUB XapaKTEPUCTHUK 1[bOT0 [IpoLeCy Ha e(PeKTUBHICTb PYHHYBaHHS
[1apa3UTHOTO NOBITPSHOrO KJlacTepa. B mpoueci fociigkeHHs, po3pobJeHa HOBa CUCTEMA YCYHEHHS [1apasuTHOTO
HIOBITPSI 3 pO6OUMX 0OCSTIB 6a1IaCTHUX TaHKIB. TeOpeTUYHi OCTiIPKEHHS PyXy MOBITPSIHOTO KJIacTepa B 6ajlaCTHOMY

TaHKY BUKOHAaHi 3 BUKOPUCTAHHSIM Au(EHiHUX PiBHSIHb 130T€PMIUHOT0 IBOBUMIPHOIO PyXY, PiBHSHHS



HEPO3PUBHOCTI i MOMEHTY ra3oBoi (pa3u. Ha migcrasi Teopii CTpyMeHiB OTpUMAaHO Pe3yJbTarT, WO CBiT4UTDb ITPO
CKYITYEHHSI 1IAPAa3UTHUX OOCHTIB MOBITPS HE B LIEHTPAJIbHUX YACTUHAX, & B KYTOBUX 30HAX CyJHOBUX 0a/laCTHUX
TaHKiB. EKcniepyMeHTasIbHi JOCIiIKEHHs BUKOHAHO IIiJi Yac 3aHYPEHHs Ta CILJIMBAHHS Cy[HA IIOIPY>KHOI'O TUILY
“Target” komnaHnii Dockwise-Boskalis B ymoBax mupoKoro jaiana3oHy BUCOTH XBUJIIOBAHHS MOPCHKOI ITOBEPXHi. 3a
PaxyHOK BIIPOBAJIKEHHS PO3PO6JIEHOI CUCTEMH PiBEHb HEKOHTPOJILOBAHOI XUTAaBULIi CyfHa OyB 3HMKEHUN 3 2 10 1,5
rpagycis. HYac TOMIHIOBKY Y IOPIBHSAHHI 3 CTAHJAPTHOIO OIEPAlli€lo 3HIKEHU Ha 2 %, a Cy[IHOBI KEPYIO4i CUCTeMU
OCTOPUS i CARGOMASTER y cniBnpaui 3adikcyBasny, 110 HaBaHTaKE€HHSI Ha KOPITYC CyJIHA Y IIOPiBHSHHI 3
CTaH/IAPTHOIO Ollepallielo 6aIacTyBaHHS 3MEHIINIIOCH Ha 3,4 %, 110 MigTBEPIKEHO BiflIOBITHUM aKTOM.
3anpornoHoBaHa HOBA TEXHOJIOTiS opraHisaliii mpouecy crabinisanii xuTaBulli cyiHa 3 OCTITHUM KOHTPOJIEM Ta
KOpEeryBaHHSM KyTa I0ro HEKOHTPOJIbOBAaHOI'O KpeHy i IpoBejieHa repeBipka ii epeKTUBHOCTI B yMOBax poboTU
cynHa. Ha 0CHOBI CMHTe3y OTPMMAaHMX HAYKOBUX PE€3YJbTaTiB BUPILIEHHS NONOMIKHUX 3aBAAaHb Ta y3arajlbHEHHS
IOCBify eKCIUTyaTalil CyleH IIOrPy>KHOrO TUITYy BUPIllI€HEe I'OJIOBHE 3aBIAHHS NOCJIIIPKEHHS — 3HVKEHI [IOKa3HUKU
aBapiMHOCTI i MifBUIIEH] eKCITyaTalliliHi XapaKTePUCTUKY Cy[I€H IIOTPYKHOrO TuUIly. KyI04oBi C10Ba: CygHO
IIOTPY>KHOTO THUITY, XUTaBU1s, KyT HEKOHTPOJIbOBAHOT'O KPEHY CYAHA, YIAapHi CTPyMEHi, 6aylaCTHUI TaHK,

[Iapa3uTHUN MOBITPSIHUIA 06CST, HABAaHTaKeHHSI Ha KOPILYC CyHA.

2. The dissertation is devoted to improve the quality of technical systems operation of the submersible type ships
due to the use of a new system for discharge excess air from ballast tanks of the ship and reducing accidents,
which are connected with the additional pitching of the vessel. The main directions of the problem solution of
submersible marine vessels efficiency increasing are investigated and analyzed. This was accomplished by
developing new principles for the functioning of their technical systems, which provide a significant increase in
the quality of their operation, increase the reliability of their work on sea swell and shorten the timing of cargo
load operations with a decrease of their accident rates. In the main part of the work the formalization of the air
cavity movement process along the surface of the water in the ballast tank of the vessel during the hovering of the
ship is given, and the influence of the characteristics of this process on the efficiency of the destruction of the
parasitic air cluster is considered. In the course of research, a new system of eliminating parasitic air from the
working volumes of ballast tanks has been developed. Theoretical studies of air cluster movement in a ballast tank
are made using the differential equations of isothermal two-dimensional motion, the equation of continuity and
the moment of the gas phase. On the base of jets theory, a result has been obtained, indicating that the
accumulation of parasitic volumes of air takes place not in the central parts, but in the angular zones of ship ballast
tanks. Experimental research was carried out during the immersion and floating of the semi-submersible type
vessel “Target”, Dockwise-Boskalis company in conditions of a wide range of altitude of sea surface excitement.
Due to the introduction of the developed system, the level of uncontrolled vessel pitching has been reduced from 2
to 1.5 degrees. The time of the tank topping in comparison with the standard operation was reduced by 2 %, while
the ship's control systems OCTOPUS and CARGOMASTER in cooperation noted that the load on the ship's hull, as
compared to the standard ballasting operation, decreased by 3.4 %, as confirmed by the corresponding act. New
technology of organizing the stabilization process of the vessel's pitching with constant control and correction of
the angle of its uncontrolled roll is proposed and its efficiency has been checked during the vessel operation.
Based on the synthesis of the obtained scientific results of the solution of auxiliary tasks and the generalization of
the experience of the operation of submersible vehicles, the main task of the research is solved - reduced rates of
accidents and increased operational characteristics of ships of the submersible type. Key words: semi-submersible
type vessels, pitching, angle of the uncontrolled vessel's pitching, shock jets, ballast tank, parasitic air volume, load
on the ship's hull, sea wave highness.
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