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1. B po6oTi BupimeHna HayKOBO-TE€XHiYHa IIPO6IEMa, 10 TIOB'I3aHa 3 BOCKOHAJIEHHSIM CUCTEMU MOJAHHS iHEPTHUX
rasiB Ha TaHKepax. O6’€KTOM JIOCJIi/I>KEHHS! € IIpoLieC IPHUCKOPEHOi iHepTU3allii BAHTKHUX [IPUMIllleHb TaHKEPY 3a
PaxyHOK BUKOPUCTaHHS [IPUMYCOBOTO IOJJaHHS iHepTHHUX rasis. [IpeIMeTOM OCiIKEHHS € TEXHOJIOTiYHA CUCTEMA
BUI0OYBAHHS i IOJAHHS iHEPTHUX ra3iB B BAHTAKHI MPUMillleHHS TaHKepy. B po60Ti npuBeLeHo ONUC BiATBOPEHHS
[TIOBHOTO MPOLleCy iHepTH3allii BAHTaKHUX IPUMIIEHb HA TaHKepax. Ha nepmomy erari BUAiIeHni Ta JeTalbHO
POBIISIHYTUI IIPOLleC NACIIEPTYBaHHS BaXKKOTO NIAJIMBA, IO i€ Ha FeHepyBaHHs iHEPTHUX rasziB. Po3risiHyTui
BILJIMB CTYIEHS 3aKPYTKU [TOTOKY Ha SIKiCTh KaBiTallilHOI 0OpPOOKU Ba’KKOTO NajvBa 3 BUKOPUCTAHHSIM [IPOLeCy
KaBitauii. B KiHIleBOMy pe3ysbTati OTpUMaHi 3aJ1e5KHOCTI, 10 BifoOpakaloTh BILJIMB TeOMETPii KaHaJy Ta II04YaTKOBOI
KiHEMaTUKU [IOTOKY Ha 3arajbHi NOKa3HUKHU KaBiTallilHOI KaBepHU BCcepeyHI po604y0i KaMepy LMJIiHIPUYHOTIO
KaHajly. BctaHOB/I€HO, 110 306iIbIIE€HHS MBUAKOCTI IIOTOKY 1aJINBA HA BXOAi B po004y KaMmepy IPU3BOJIUTH 10
30i/IbLIEHHS MTONIEPEYHUX PO3MipiB 30HM KaBiTauii. CTyIiHb IepEKPUTTS IOTOKY B KaHaJI JOXOAUTD 10 96 %. B

SIKOCTi pO60YOTo Jliara3oHy MBUAKOCTEH 3alIPOIIOHOBAaHO BUKOPUCTOBYBAaTH 3Ha4Y€HHs Bif 17 o 26 m/c. s



pob6oyoro aianazoHy uuces Kasitauii Q=0,02-0,5 po3paxyHKOBi 3Ha4€HHSI JOBXUHU 30HU KaBiTallii IOBUHHI
BiANOBinaTH Aiana3ony Bin 5,434 no 0,896 ii mupuHu. B 0CHOBHII YacTHHI [yucepTaLiiiHOI pO60TH TaKOX
POBIJISIHYTUI IIpOLieC IPUMYCOBOTO I10JaHHS iHePTHUX rasiB 6e3rnocepeHbo B pOOOUNIi 06CAT BAHTa)KHOTO
npuMilleHHs. TeopeTuYHMM MIJIIXOM Ha OCHOBI PO3p006JI€HOI MATEMAaTUYHOI MOJIEJIi AOCiIpKEHA 3MiHA 3arajbHUX
[TOKa3HUKIB iHEpPTM3aLlil TAHKEPY. BCTaHOBJIEHO, 1110 32 PaXYHOK BIPOBAIKEHHS IPUMYCOBOI BEHTUJIALLL: KiHI|eBe
3HAYEHHS BUCOTH CTabisizalii TemnepaTypu BcepeyHi BAHTKHOTO IPUMIllIeHHS TAHKepa OOMeXXeHO 3HaUeHHSIMU
Bizg 67 % (0151 MaJIMX BUCOT BaHTasKHOTO MPUMilLleHHS, TOGTO MeHII 4,5 M) 10 58 % 1151 (BUCOKUX BAHTAKHUX
[pUMilieHb, TOOTO 6inblI 4,5 M); MPUMYCOBE TIOJIaHHS iHEPTHUX r'a3iB CYTTEBO MiTBUIIYE SIKICHi TOKa3HUKU [IPOLECy
OCKIJIBKM JIJ151 IOBiJILHOTO PO3Mipy BaHTaKHOTO MPUMIllIEHHSI TAHKEPY IMIPHU YCiX iTEeHTUYHUX YMOBAaX PO3PaxyHKOBUN
4ac IIpoLecy iHepTr3allii 3MEeHIIyeTbCs Ha 62 %; PO3NOIiJ KUCHIO 110 BUCOTI BAHTaXKHOTO IIPUMIIIEHHS HE €
OJHOPIIHMM OCKIJIBKM BiH 3MiHIO€THCSI B MeXax Bif 0.43 1o 1,14 % i 3a71€>KUTh Bifj BUCOTY HAIIOBHEHHS iHEPTHUMU
razaMy po60o4oro IpOCTOPY BAaHTAKHOTO NPUMILeHHS TaHKepa. B OCHOBHI YacTuHi gucepraniiiHoi po60oTH
HaBeJleHi pe3yJbTaTUu eKCllepUuMeHTaIbHUX JAOCiIpKeHb. Ha ix nifcTasi 3 cepelHbOKBAIPaTUYHOIO TOXUOKOIO
MEHIIe HiX 2,8 % BCTaHOBJIEHO, 1110 32 PAaXYHOK KaBiTalliliHOi 06pOOKY IIOTOKY MajIMBa HOT0 3arajibHe CIIOKUBAHHS
IIPM iIEHTUYHUX 00CIrax reHepyBaHHS iHePTHUX rasiB 3MmeHmyeTbes 0o 23,1 %. Takoxk 3 cepeHbOKBaPaTUIHOIO
OXMOKOI0 MEHIIIE HiXX 2,5 % BCTaHOBJIEHO, 11J0 CKOPOYEHHS Yacy iHepTu3allii TaHKepa 3a paxyHOK [1Iepexoay Bif
CTaHJAPTHOI 4,0 NPUMYyCOBOI BEHTUJISILIII MOXKe niepeBulyBaTu 50 %. [171s1 nosliniieHHs npouecy iHepTu3alii
TaHKepa po3po6JieHa Ta AEeTalbHO ONMCAaHA METOAMKA PO3TAllyBaHHS BUMipIOBAJILHUX CTBOPIB Ta COIJIOBUX
HaCaJlOK /1J1sl IPUMYCOBOTO MTOJAHHS iHEPTHUX Ta3iB BcepeauHy po604oro MpoCTOPY BAHTAKHOTO MIPUMIlEHHSI.
Meronuka ckiazieHa 3 ypaxyBaHHSIM 0COOJIMBOCTEN Ta FOJIOBHUX XapaKTePUCTUK MPOLieCy iHepTu3aliii, o 6yau
OTPUMaHi I1if] Yac IpoBeAEHHS JOCTiIKeHb. B po6OTi BU3HaueHa MpakTUYHAa LiHHICTh OTPUMAHUX pe3yJbTaTiB. Ha
IiICTaBi OTPUMAHNX 3aJIEXKHOCTEN y 4aci MBUIKOCTI 3MiHA KOHLEHTpALlii KUCHIO Ta TEMIIEPATyPU IBO(pa3HOi
CyMillli IOBITPs 3 iHEPTHUMMU ra3aMy MOXJIMBE BIIPOBAJIKEHHS [IPAaKTUYHUX PEKOMEHAlliil B: pobOTy
CYJIHOIIJIaBHMX KOMIIaHi! Ta CyAHOOYAiBHUX Ta PEMOHTHUX MiAIIPUEMCTB IIifi yac obyaoBy abo MojepHi3alLii
TaHKEPiB; B HABUAJIbHO-OCBITHIl IIpoLeC [JIs NiABUILEHHS KBaidikalii CyIHOBUX MEXaHIiKiB. Yci pe3ysbTaTu
BUKOHAHMX HAyKOBUX JOCJIIKEHb, @ TAKOXK PO3PO6JIEHI METOAMKY i IPOrpaMu pO3paxyHKiB BIPOBA/IKEHI B
HaByasibHUH npouec HY "OMA". Po3po6iieHa cucTeMa IIpUMYCOBOI BEHTUJIAL] iHepTHUX ra3iB BIIpoBaJyKeHa B
pobounii pouec Ha mif 4yac poboTu TaHKepa. PiBeHb CIIO>KMBaHHS N1a/IUBA y ITOPiBHSIHHI 3 pOOOTOI0 CUCTEMU Y
3BMYATHOMY TE€XHOJIOTIYHOMY BUKOHAHHI 6YyJI0 3HIDKEHO Ha 2,96 %. 3acTOCyBaHHS IPUMYCOBOI BEHTUIISLL]
IIpU3BEJIO IO €KOHOMIi Yacy iHepTu3alii Tankepa Ha 34 %, a 3HIKEHHS KOHLEHTPallil KUCHIO y MOPiBHSHHI 3
CTaHJAPTHOIO TEXHOJIOTi€I0 iHepTr3aLii ckiasno 3Ha4eHHs 7,8 %. BripoBaliKeHHs NigTBePIKEHO BiIIOBIGHUMU
akramu. Kito4oBi cjioBa: BaHTaXXHE NIPUMIllIeHHS TaHKEPa, iHePTHI rasy, IpUMyCcoBa BEHTUJIALiS, TUCK YTBOPEHHS
KaBiTallii B ajMBi, KOHLEHTPAllis KACHIO, TeMIlepaTypa 6araTroasHoro NoToKy, BUMipioBajibHi CTBOPHU, TEXHOJIOTIs

Ta Hacajka AJis [IOJaHHS iHepTHUX rasiB.

2. To solve the scientific and technical problem related to the improvement of the inert gas supply system on
tankers, the analysis of the main ways to increase the efficiency of production in ship generators of inert gases of
their total volumes was performed and a new method of forced ventilation of tanker cargo spaces was developed.
The object of the study is the process of accelerated inertization of the cargo space of the tanker through the use
of inert gases forced supply. The subject of the study is a technological system of extraction and supply of inert
gases into cargo space of tanker. The main volume of the dissertation describes the reproduction of the complete
process of inertization of cargo spaces on tankers. At the first stage the process of dispersion of heavy fuel, which
goes to the generation of inert gases, is selected and considered. The influence of the degree of flow twist on the
quality of cavitation treatment of heavy fuel using the cavitation process is considered. In the end, the
dependences reflecting the influence of the channel geometry and the initial flow kinematics on the general
indicators of the cavitation cavity inside the working chamber of the cylindrical channel are obtained. It is
established that increasing the flow rate of fuel at the entrance to the working chamber leads to an increase in the
transverse dimensions of the cavity zone. The degree of flow overlap in the channel reaches 96%. It is proposed to
use values oofrom 17 to 26 m / s as the speed range. For the range of cavitation numbers Q = 0.02-0.5, the calculated



values ooof the length of the cavitation zone should correspond to the range from 5.434 to 0.896 of its width. The
main part of the dissertation also considers the process of forced supply of inert gases directly into the working
volume of the cargo space. The change of the general indicators of inertization of the tanker is theoretically
investigated on the basis of the developed mathematical model. It is established that due to the introduction of
forced ventilation: the final value of the height of temperature stabilization inside the cargo space of the tanker is
limited to values oofrom 67% to 58%,; forced supply of inert gases increases the quality of the process because for any
size of the cargo space of the tanker under all identical conditions, the estimated time of the inertization process is
reduced by 62%; the distribution of oxygen along the height of the cargo space is not homogeneous because it
varies from 0.43 to 1.14% and depends on the height of the inert gases filling the working space of the cargo space
of the tanker. The main part of the dissertation presents the results of experimental research. Based on them, with
a standard error of less than 2.8%, it was found that due to the cavitation treatment of the fuel flow, its total
consumption at identical volumes of inert gas generation decreases to 23.1%. Also, it was found that the reduction
of the inertization time of the tanker due to the transition from standard to forced ventilation can exceed 50%. To
improve the process of tanker inertization, a method of location of measuring sights and nozzles for supply of inert
gases into the working space of the cargo space has been developed and described. The method is made taking
into account the features and main characteristics of the inertization process, which were obtained during the
research. The practical value of the obtained results is determined in the work. Based on the obtained
dependences in time of the rate of change of oxygen concentration and temperature of two-phase mixture of air
with inert gases, it is possible to implement practical recommendations in: operation of shipping companies and
shipbuilding and repair enterprises during construction or modernization of tankers; in the educational process to
improve the skills of ship mechanics. All the results of the performed scientific researches, as well as the developed
methods and programs of calculations are introduced into the educational process of NU "OMA". The developed
system of forced ventilation of inert gases is implemented on the ship type tanker. Level of fuel consumption
compared to the standard operation of the system was reduced by 2.96%. The use of forced ventilation cut
inertization time by 34%, and the reduction of oxygen concentration was 7.8%. Implementation is confirmed by
relevant acts. Key words: tanker cargo space, inert gases, forced ventilation, cavitation pressure in fuel, oxygen
concentration, multiphase flow temperature, measuring sights, technology and nozzle for inert gas supply.
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