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Improvement of the process of preparing cargo
tanks of crude oil tankers for cargo operations

Pe3tome. Posenanymi  numauHa w000 600CKOHANEHHA Npoyecy
ni020MOBKYU 8AHMAIICHUX MAHKIE HAQMOHATUBHUX CYOeH 00 BAHMAICHUX
onepayii. 3aznaveno, wo epexmusHicmv excniyamayii HapmoHarueHux
cyOeH KpiMm Mmpaucnopmuux onepayii, GU3HAYAEMbC MEXHON02IAMU, SKI
BUKOPUCTOBYIOMbCSL NI0 4ac Ni020MoeKU CYOHA 00 NPUtiomMy HOB020
sanmaoicy. OOHI€I0 3 MAKUX MeXHON02TE € iHepMU3ayis 6AHMANCHUX MAHKIG.
Memorw Oocnidxcenv 6yn0 600CKOHANEHH CUCMEMU THEPMHUX OUMOBUX
2asie HaAmMouanueHo20 cyona. BcmaHnoeneno, wjo cymmese CKOpOUeHHs
yacy iHepmuzayii 00cs2a€mMbCsl 34 PAXYHOK KOMOIHOBAHO20 BUKOPUCTNAHHSL
YOMUPLOX NePUEPItIHUX Ma 00HO20 YEHMPATbHO20 CONA Oisi 66€0€HHS
IHEpMHUX 2a31i8 Y GAHMANCHUL MAHK HADMOHAIUBHOZ0 CYOHA.

Summary. Considered issues related to the improvement of the process
of preparing cargo tanks of oil tankers for cargo operations. It is noted that
the efficiency of the operation of oil tankers, in addition to transport
operations, is determined by the technologies used during the preparation of
the vessel to receive a new cargo. One of such technologies is the inertization
of cargo tanks. The aim of the research was to improve the inert flue gas
system of the oil tanker. It was established that a significant reduction in the
inertization time is achieved due to the combined use of four peripheral and
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one central nozzle for the introduction of inert gases into the cargo tank of
an oil tanker.

EdexruBHicTh excruryaranii cyzeH, 10 HpU3HAYEH] Ui MepeBe3eHHs
cupoi HapTH Ta HapTONPOAYKTIB, KpiM TPAHCHOPTHHX OIlepamil,
BHU3HAYAETHCSI TEXHOJIOTISIMH, SIKi BUKOPHUCTOBYIOTBCS IIiJ 9ac MiATOTOBKH
CymHa 10 TpUHAOMYy HOBOro BaHTaxy. OIHIEI0 3 TaKUX TEXHOJOTIi €
iHepTH3allis BaHTAXXHUX TaHKIB, fKa Iepexye OyIb-SKAM BaHTaKHUM
omepamisaM. Y TEeXHOJOTi] YIpaBIiHHS Ta KOHTPOIIO MPOIECOM iHepTH3aIlil
BaHTA)XHUX TaHKIB Ha TaHKEpax iCHye psix Henomikis. [lepmr 3a Bce 10 HUX
BiTHOCSITHCS: BEJIMKA TPUBAJICTH IPOLECY; BIACYTHICTh TEXHIYHUX 3ac00iB
iHTeHcH(iKalil mporecy 3aMillleHHs] aTMOC(epH TaHKY; HEBIANOBIJHICTH
BUMIpIB KOHIIEHTpaLii aTMoc(epH TaHKy Ha BUXOJ pealbHUM 3HaYCHHSIM
ycepeauHi BaHTaxHOro TaHkKy [1,2]. CyKynHiCTh UIHMX HEIOJIKIB
HECIIPOMO)KHA T'apaHTYBaTH BUCOKY €(EKTHUBHICTH INpPOILECy iHepTH3alil
BaHTQ)KHUX IPHUMIIIEHh TAaHKEpa, 3 1€l MPUYMHU MpPOLEC iHepTH3aLil
BaHTa)KHUX TaHKIB HATOHAJIMBHOTO Cy/lHA 3aiiMae 3HAYHUI vac.

CkopodeHHS yacy Ipollecy iHepTH3alii € 3aTpeOyBaHUM 3 €eKOHOMIYHOT
TOYKHA 30py, OCKUTBKM JUIS TaHKepiB 3 pgenseiitom monHax 50000 T
CcKopoueHHs 4acy 3i craHmaptHux 30 rox. mo 20 rog. MoXKe JaTH pidHy
€KOHOMIIO TIanuBa (SKe BHUKOPHUCTOBYETHCS s 3a0e3ledYeHHS pPoOOTH
reHeparopy iHeptHux rasis) 10 90 ... 100 tuc. $ CILA [3, 4].

MopepHizariisi cucremu ineptHoro ra3y (II') tamkepiB mepemdadae
MPOBEJCHHS POOIT 3 JBOX HANpPsMIB: KOHCTPYKTHBHOI 3MIiHM TEXHOJIOTIT
MiITOTOBKM MajMBa B CUCTEMI TeHEpyBaHHs IHEPTHHX Tra3iB Ta
BJJOCKOHAJICHHS TEXHOJIOTIT 1HepTH3allii BAHTQ)KHUX TaHKIB.

OcHoBHI npuHLunu poboru cucremu II' Ha TaHkepax 0a3ylOThCs Ha
CHaJFOBaHHI JIM3€JBHOIO MajuBa B T€HEpaTopi iHEPTHUX AMMOBHUX Tas3iB,
SIKMH € OKpEeMHUM HPHUCTPOEM, II0 HE IOB'SI3aHUH i3 CYyJHOBMM KOHTYpOM
miAroToBKM manuBa. OTpuMaHui TiJ yac (yHKIIOHYBaHHS TeHeparopa
IHEPTHUHM AMMOBHII Tra3 IIcHs TNPOBEJNCHHS HU3KM oOmepanid 3 #Horo
OUMIIECHHS Ta 3HIKEHHS TEMIIepaTypH CIPSIMOBYETHCS JIO BaHTaKHHX
TaHkis [5, 6].

Bignosigao g0 Bumor SOLAS TexHiuHI IMOKAa3HUKH, 3a SKUMH 1[0
MOBMHHI TIOAABAaTUCS 10 BAaHTAXKHUX TAaHKIB Ha()TOHAIMBHUX CyJeH
BU3HAYAIOTHCSl TAKUMH 3HAYCHHSIMM: KOHLEHTpaiis kucHioo B I, mio
MO/TA€ThCSl, TOBMHHA OyTH He Oinbmie 5 %; KOHIEHTpPAIisl KUCHIO Y
BaHTaXXHOMY TaHKY — MEHIIE 3a 8 %; Temmeparypa iHepTHHX ra3iB — MEHIIIe
3a 65 °C [7].

Bucxigauii BUMyIIeHHE pyX aTMOc(epH y BaHTOKHOMY TaHKY 3 HOTO
NOJAJIbIIMM BHAAJICHHSM 3 TaHKY BUKIJIMKA€ThCs Ji€ro cuin 3 6oky 1IN, mmo
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TIOJIA€THCS Y BaHTaKHUN TaHK. L[5 cuia yTBOproeThes uepe3 3MiHy T'yCTHHU
Oararoda3Hoi cyMilli ycepeluMHI TaHKa, a TaKOXK € HAaCHiJKOM
B33a€EMOIIOB'SI3aHUX MIXK COOOIO MPOIIECiB IEPEHECEHHs TEIIOTH Ta Iepeaayi
Macu uepe3 pizHi koHueHtpauii II' Ta atmochepu tanka. TemmeparypHa
cTparudikanis Oararoa3HOro MOTOKY, LIO pyXaeTbcs B Ccymimn 3
aTMocQeporo TaHKa IO BUCOTI BAHTAXHOTO NMPUMIIICHHS, TAKOX € OTHUM 13
(akTOpiB, IO BIUIMBAIOTH HA MIBUAKICTE 3aMillleHHs aTMoc(hepH ycepeTuHi
BaHTa)XHOTO TaHKa [8]. 3a ymoBoro 3Minu Temnepatypu Big 20 °C go 50 °C
ryCTMHA TOBiTps 3MiHI0eThCs Ha 10 % Big 1,2 xr/m® 1o 1,09 kr/m® [9].

B pasi Bu3HAYeHHS T'yCTHHH iHEPTHOTO rasy NpUIHATO BPaxOBYBaTH
BMICT HOTO 4OTHPHOX OCHOBHHMX KOMIOHEHTIB: Byriekucioro rasy COa,
mapiB Boxu H,O, okcuny azoty NO; Ta kucHio O». 3rigso 3 [4, 6, 10] Brutus
TEMIIEpaTypy Ha I'yCTUHY IHEPTHHUX JMMOBHX I'a3iB MOXKHA BPaXxOBYBAaTHU SIK
JIOOYTOK iX TYCTUHHM 32 HOPMaJIbHHX YMOB Ha TEMIIEpPAaTYpHY MOMpPABKY 3a
BUPa3OM:

Gy 273 1+ol, 273

Vi 27347 22,8y, + Mo +Myo, + Mg )+ 273+T "

7€ pir — I'yCTHHA iHEpTHUX AMMOBHX rasis, kr/m°; Gir — 3arajbHa KilbKiCTh
IHEPTHUX JAMMOBUX Tra3iB, IO YTBOPIOIOTBCS il Yac CIATOBaHHS |
KT NanuBa, Kr; Vir — 00'eM iHepTHUX AMMOBHX raszie, M3 T — Temmneparypa
razie, °C; o — koe(illieHT HaJUIMIIKY MOBITPs; Lo — TeOpeTnyHa KiJIbKICTh
MOBITPS, 1[I0 HEOoOXigHa JUIi 3TOpsiHHA | KT mamuBa,  KI/KT;
mco2 + mHZO + mNO2 + mo2 ’

Prr =

KMOJIB/KI — MOJIIDHUH BMICT B 1HEPTHHX
JUMOBHX Ta3aX BYIJIEKUCIOrO rasy, HapiB BOJH, OKCHAY a30Ty, KHCHIO
BIIIIOBITHO.

VY poborax [6, 8, 11] nokasaHo, 110 y pa3i BUMYIICHOT KOHBEKIIi 1MoJIe
Teuii B 3aMKHYTOMY 00cCs3i TiepecTae 3ajexaTH Big MexaHi3MiB
TeIUIoNepeiadi Ta HOTOYHOTo noist Temnepatyp. Lleit gpaxr 6Ge3nocepenabo
BKa3ye Ha JOIUIbHICTh BUKOPUCTAHHS MOJa4yi CTPYMEHIB iHEPTHOTO Ta3y y
BaHTaXXHI NpHUMINIeHHA TaHkKepa. OCHOBHA CIPSIMOBAHICTH JOCIHiIKEHb
MeXaHi3My BUKOPHCTaHHS nojadi ctpyMeHiB II' y BaHTa)XHUH TaHK cyaHa
Mae OyTH npu3Ha4YeHa JUIs pO3B’SI3aHHS 3aBJaHHS 11010 CKOPOYEHHS Yacy
Horo iHepTH3aIlii.

MeTo10 JOCIIKEHHSI € BIOCKOHAJICHHS CHCTEMH IHEPTHHX JUMOBHUX
ra3iB 3a paxyHOK BHMKODHCTaHHS HOBOi TEXHOJIOTil Mojayi CTpyMeHiB
IHEPTHOTO TMMOBOT'O ra3y Y BaHTaXKHI TAHKW Ha()TOHAJIMBHOTO Cy/IHA.

OCHOBHUM 3aBIAaHHSIM JOCIIJKCHHS € BCTAHOBJICHHS CTYIICHS BIUIMBY
rapaMeTpiB Ta30BOT0 MOTOKY (SKi yTBOPIOETHCS T€HEPATOPOM IHEPTHHX
TUMOBHMX Ta3iB) Ha BXOAl B BaHTQXHUK TaHK Ha XapakTep 3MiHHU
KOHIIEHTpalii KHCHIO y arMmocdepi TaHKy. 3a KIHIEBHHA pe3ysbTaT
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pPO3B’SI3aHHSI  LILOTO  HAyKOBO-NIPUKJIQJHOTO  3aBJAHHS  BH3HA4YEHO
CKOpPOYEHHs Yacy iHepTH3alil BaHTa)XHUX MNPUMILICHb HA(TOHAINBHHUX
CYZEH.

OO0'eKTOM JOCHIKEHHsT € Tpolec iHepTu3alii BaHTa)KHOTO TaHKY
HaTOHANMBHOTO CyaHa. [IpeMeToM TOCHIPKEHHS € CUCTEeMa IT'eHepyBaHHs
Ta TOAa4i IHEPTHOTO JUMOBOTO Ta3y.

[Tig gac iHepTH3aIii BaHTaXXHOTO TaHKY rmonxava crpyMeHis II" moBuHHA
OyTH Y3TODKEHOI0 31 MOTOKOM MOBITPS, IO PYXa€ThCS 3 HEBUCOKMMH
MIBUAKOCTAMH BCEPEIHMHI JKOPCTKUX CTIHOK BaHTAXHOTO TaHKY, IO
o0MexytoTh #oro. OCHOBHY 3MiHy JAHWHAMIi4HI  XapaKTEPHUCTHKHU
OaraTtoga3Horo MOTOKY ra3iB Ta MOBITPs OYAyTh 3a3HABATH Y KYTOBHX 30HAX
[2, 3]. 3 wi€l npruKH Ty*)e BXKIUBOIO € ogada ctpyMeHis II" came B s1po
BUCXI/IHOT'O TOBITPSHOTO IOTOKY. Y I[bOMY BHIAJKy BEJIMKOMAacIITaOHi
TypOyJICHTHI BUXOpPU B CEPEAMHI BAaHTAKHOTO TAHKY NPU3BOJUTUMYTbH 10
CKOpOYEHHS Yacy Horo iHepTH3aLil.

Jlye BaXJIMBUM MHUTAHHIM € KUTBKICTh JDKEpE CTPYMCHIB Ha JHUIIEC
BaHTQ)KHOI'O TaHKy Ta KyT O PO3KpUTTs ix ¢akemy. HaiimeHm kytu
PO3KPHUTTS OyAyTh MPU3BOAMUTH A0 MOJOBXKEHHs cTpyMens 1T Ta uepes ue
30LTBITYBaTH 30HY TypOyIi3amii sapa MOTOKY MOBITPS 32 BUCOTOIO TaHKY.
Benuki KyTH BIDIMBaTUMYTh Ha IHTCHCH(]IKAIIO MPOIECy TEIUIo- i Maco
NepEeHECeHHsI, 0COOJIMBO B KYTOBHX 30HaX HIKHBOI YACTHHH BaHTAXKHOI'O
tauky [12].

Ha cragil exkcnepuMEHTANFHOTO BHBYEHHS MpOLECY iHepTh3auii
BAaHTAXXHOTO TaHKYy 3a paxyHOK YAOCKOHaleHHs mnoxadi [T Oyim
BHUKOPHCTaHI TPH TEXHOJIOTIUHI CXeMH, sIKi Moka3aHi Ha puc. 1.

___k | __0_4_.:’_:,__ __o__#_:_:l_
J LL

Puc. 1. CXBMI/I nofadi II" y BaHTaXXHUH TaHK:
a — mepia, 6 — Ipyra, 6 — TpeTs cxemu; | — BaHTa)XHUN TaHK; 2 —
COIIIO ToAadYi ra3iB (po3MilleHO Ha JHUIIE TaHKY); 3 — BUXI1IHUH OTBip
(po3mimmeHo y BepxHii YacTHHI TaHKY)

Ilin 4Yac excrepuMEHTIB BHKOPHCTOBYBAJIOCS TPH OJHAKOBI 3a
MIPOITYCKHOIO 3aTHICTIO COILIA, ajle 3 PI3HUMH KyTaMH PO3KPUTTS 0L KOHYyca
(bakena cTpyMeHst iHepTHHX ra3iB piBHuMu 30°, 60° Ta 90° (puc. 2).
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o= 30° a = 60° o =90°

Puc. 2. [lomava iHepTHHUX ra3iB B BAaHTaXXHI TAHKH 3 PI3HUMH KyTaMA
PO3KPUTTS pakery

Iepma cxema (puc. 1, @) MicTuia Juiie OJHE JDKEPEIO CTPYMEHS 3
KyTOM po3KpuTTsi a.=60° (puc. 2, 6). BoHo po3mimiyBanocs B LEHTpaJIbHIN
TOYIIl THMINA BAaHTAXXHOTO TaHKy. [lpyra cxema (puc. 1, 6) MicTHIa YOTHPH
JDKepeTia CTPYMEHIB iIHepTHHX Ta3iB, SKi pO3MIIIyBalllCh XPECTONOAIOHO Ha
aHAII TaHKy. CoIla BCTAaHOBIIIOBAJIHCA IO JIaroOHajll B YOTUPHOX IIEHTPAX
O/IHAKOBUX TPAMOKYTHHX 30H JHHMINA TAHKY. IXHill KyT PO3KpHTTS st
CTBOPEHHS KOHYCHOTO (hakenry cTtpyMeHs craHoBUB 0.=30° (puc. 2, a). Lei
KyT BHUKOPHCTOBYBaBCSI 3 METOI0 BHKJIOUEHHS B3AaEMHOTO BIUIMBY
ctpymeHiB I ofuH Ha iHIHH 1M1 9ac TX CpsMyBaHHS B 00’ €M TaHKY. TpeTs
cxema (puc.l,6) Oyma kombOinoBana. KinbKiCTh JDKEpen CTPyMEHIB
JopiBHioBana m'sti. Ha novarky mpouecy nopadi II' BukopucToByBanucs
YOTHPH JPKEPElIa, 0 PO3MIIyBAJINCh IO KyTaM TaHKY 3 KyTOM PO3KPHTTS
0=30° (puc. 2, a). Ilig yac 3HMWKCHHS BHXIJHOTO 3HAYCHHs KOHIICHTpAIil
KHCHIO B TIOBITpPI HA TPHUIIATH BiICOTKIB momava II" BizOyBamacs mumre 3
I’ ITOTO — EHTPAILHOTO JPKepelia CTPYMeHs. Y HbOMY BUKOPHUCTOBYBAJIOCS
COIUIO, IO CTBOPIOE KYT PO3KPHUTTS KOHyca ¢akena crpymens a=90°
(puc. 2, 6). 3 moyaTKOM pOOOTH HEHTPAIBFHOTO COIIa BCi KYTOBI JuKepesa
nofavi ctpymenis II" Bigkmoganmcst.

Jlns Bcix Tppox cxeMm mogadi I y BaHTaXHUH TaHK OyJno OTpUMaHO
3aJIOKHICTh 3MIHM KOHIIEHTpAIlii KHCHIO BiJ dacy Wi dYac MpoIecy
iHepTu3anii. BumiproBaHHS TPOBOAMINCS OAHOYACHO HA PI3HUX BHUCOTAX Y
LIECTH BAHTKHUX MTPUMIILEHb.

PesynbraTn MOpIBHSAHHS 31 CTaHAAPTHOIO TEXHOJIOTIEIO IMMOKa3aHO Ha
puc. 3. B 3B’513Ky 3 THM, IO M 4ac MPOBEICHHI EKCIIEPUMEHTIB I'OJIOBHUM
3aBIaHHsM OyB BuOip HaiOLnbm edexTuBHOI cxemu noxadi I, TpuBanicTh
poboTtH razoananizaTopa Oyiaa oOMexeHa IepiogoM O 5 TOIHHI.
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Puc. 3. 3mMiHu KOHIIEHTpAIIiT Puc. 4. 3miHa KOHIEHTpPAIIT KHCHIO Y
KHCHIO Y BaHTXXHOMY BaHT)KHOMY MPUMILICHHI
MPUMILICHHI 32 Pi3HUX KYTIiB HadroHanuBHoro cynua. [lonaua II':
crpymens IT':1 — 60° 1 — crannapTHa; 2 — yAOCKOHAJIEHA,
(cranmapTHa cxema); 2 —30°;3 3 — pO3paxyHOK
—30° Ta 90°

Sk cBimuaTh pe3yabTaTH, IO HABEACHI HAa PHUC. 3, SIKICHUHA XapakTep
IpoLleCy 3MEHIIEHHs KOHIEHTpamii KHCHIO BCEPEAMHI BaHTa)KHOTO
NPUMILNIEHHS. Yy BCIX YOTHPHOX BHIAJKax 3aJIMIIABCS HPAKTHIHO
inenTnuHUM. Lle Bkasye Ha Te, 0 BIUIMB KyTa PO3KPUTTS (hakena CTpyMeHs
II" Ha xapakrep 3amimeHHs aTMoc()epu TaHKa HE € OCHOBHMM 1 IO Ha
IpoIiec BIUIMBAE CTYIHB CTpAaTHU(IKaIil r'yCTHHH 0arato(a3sHoro IMOTOKY
rasiB i MOBITpPsl BCEPEAMHI BaHTAXKHOTO NMPHUMIIIEHHS TaHKepa. Pe3yibratn
IO HaBeleHI Ha puc. 3, TaKOX CBiI4aTh, IO SKICTh POOOTH JPYroi
TeXHOJIOTiYHOi cxemHu mojadi II' y TOpiBHAHHI 3 MepIIo0 CXeMOI0 Kpalle,
ayle HafOiTpIIe CKOPOYECHHS Yacy iHepTH3amii BaHTQXKHOTO MPHUMINICHHS
OyJI0 MOCSATHYTO 3 BHWKOPUCTAaHHSAM TPETHhOI TEXHOJOTIYHOI CXeMHu. Y
TIOPIBHSAHHI 3 BHKOPHCTaHHSAM TpajauniiHoi moxadi II' 3MiHM B Kpamry
CTOPOHY 3a IHIIMX PIBHUX YMOB IIPH3BENIH JO JOJATKOBOTO 3MEHIIECHHS
KOHIICHTpAIlii KHCHIO 3a TOH )K€ Iepio]] iHepTH3allii BAHTaKHOTO TaHKA.

[NopiBHAHHA pe3yibTaTiB BHMIpIOBaHb, IO ONHUCYIOTH BECh MPOILEC
3MIHM KOHIEHTpalii KHUCHIO y BaHTaXHOMY IPHMIIIEHHI TaHKepa 3
BUKOPHCTAaHHSAM YJIOCKOHAJICHOI Ta CTaHJApTHOI TEXHOJOril moxadi
IHEpTHOro razy mnokasaHo Ha puc. 4. Takox Ha puc. 4 HaBeleHO NaHi
TEOPETUYHHMX PO3PaxyHKiB (CyLUIbHA JIiHIS) TIpolecy iHepTH3auii
BAaHTaXXHOTO TaHKa. EKCTieprMeHTaNIbHI 1aHi, 10 IMoKa3aHi Ha puc. 4, Oynu
OTpUMaHi OJHOYACHO, KOJIM TIPOBOJMBCS TpOIEC iHEepTH3ammii JBOX
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IIeHTHYHNX BaHTa)XHUX TaHKiB. [logava ra3y BinOyBanacs 3a CTaHIapTHOO
TeXHOJIOTiYHOI cxemu (puc.l, a) Ta 3 BHUKOPHCTAaHHAM pPO3POOIIEHOT
KOoMOiHOBaHOI cxemi (puc. 1, ).

AHani3 HaBeJeHMX pe3ylbTaTiB MOKa3ye, M0 BUKOPHCTaHHS
ynockoHaneHoi momadi I mpu3BOOMIIO A0 KITBKICHOI, aje He SKiCHOI
PO30DKHOCTI y 3MiHAX Yacy KOHIIEHTpalii KHCHIO yCEepequHI BaHTaXXHOTO
npumimenHs. OTpuMaHa po30LKHICTE MK JBOMa €KCIEPHMEHTAILHUMHU
KPHBHMH CBIAYHUTH NTPO JOCSTHEHHS FOJIOBHOI METH TOCTIKEHb.

BukopucranHs BIockoHaneHoi cxemu nofadi I 1o BaHTa)XHUX TaHKIB
NPU3BOJNUTH J0 OTPUMAaHHS HAWTOJIOBHIIIOTO Ta OCHOBHOTO PE3YJbTATy —
CKOpPOYEHHS 4Yacy, IO BHTpPAdae€ThCs HA IHEPTHU3AII0 BaHTAKHHUX
NPUMILICHb TaHKEpa Tepel] BaHTAXHUMH oleparisiMu. Pesymbrath, mo
HaBeJCHI Ha pUC. 4 NEMOHCTPYIOTh, IO Ha MOYATKY IPOLECY iHepTH3alil
3MiHa KOHIICHTpamii KHUCHIO BigOyBa€ThCS OJHAKOBO HE3AJICIKHO Bif
cnocoby moxadi II'. CyTTeBO pO3XOIPKEHHS MK KPHBUMH ITTOYHHAETHCS
yepe3 80 XB. micist OYATKy MPOLECy iHepTH3allii BAHTAKHUX MPUMILICHb.
3ajexHo Bix crocoOy iHepTu3alii TaHKy KiHIIEBa KOHICHTpallis KHCHIO
BCEpeIMHI HOTO MPOCTOPY BiAPI3HIETHCS — 11 3HAYCHHS Y Pa3i BAKOPUCTaHHS
BIOCKOHAJICHOT CXEMH CTae€ MEHIIe, HDK 3a CTaHJapTHOW0. Buxim Ha
CTalliOHApHE 3HAYEHHsI KOHICHTpalii KHCHIO Y BaHTaXXHOMY TaHKY (IO
nopiBHIOE 8 %), B BUManKy ynockoHaieHoi momadi i II' crmocrepiraerses
mpubim3HO depe3 740 XB. MICIA MOYATKY HPOIECY iHepTH3AMii BAaHTAKHIX
TaHKIB. AHAQJOTIYHA BEJHMYMHA KOHIICHTpAIll 3a YMOBOIO IHEpTH3aIlii 3a
CTaHJAPTHOIO CXEMOIO JOCITAETHCS 3a OUTBIIHIA TMEepioja Jacy. i1 Buxin Ha
CTallioHapHe 3HAYeHHsS cIocTepiraBcs mpuOmm3Ho depe3 1700 xB. micis
MOYaTKy HpOLeCy IHEPTH3aLlil BAHTAKHUX NPUMIILICHb.

[MTix yac mpoxo/KeHHs Hpolecy iHepTu3amlii TeMneparypa BcepeanHi
BaHTA)XHOT'O MPHUMIIIEHHST TaHKepa IIOCTiHHO 3poctae. [Iporec 3MiHM
TeMIiepatypu Ty 4aci t 3a BHCOTOI0 BaHTa)XXHOTO TaHKY H BimoOpakeHuii Ha
puc. 5.

HaBeneHi 3aeXHOCTI BiIIOBIJaIOTh YOTHUPHOM BHMIipIOBAILHIM
TOYKaM, 5K 3HAXOAWIMCh Ha PI3HMX BHCOTaX BaHTa)XHOro TaHka: 0 (Ha
JoHHOT yacTuHi TaHky), 0,25H, 0,5H, H (B BepXHiii 4aCTHHI TaHKY).

3a aHaJIoTi€r0 3 POLIECOM 3MiHHM KOHIEHTPALIl KUCHIO BCEpEIMHI TaHKY
TaKOX CIIOCTEPIraeThes cTabimizalist TeMneparypu arMocepu BaHTaXKHOTO
npuMilneHHs. Pe3ynbraTtd, 10 HaBeAeHI Ha pwuc. 5, CBim4aTh, IO
MIOYMHAIOYH 3 Yacy piBHOTO 960 XB. TeMIiepaTypa Ha BCiX BUMipIOBaIbHUX
PIBHSX Iepecrae 3MiHIOBAaTHCS 1 HA0yBa€e CBOrO CTAI[lOHAPHOTO 3HAUCHHSI.
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Puc. 5. 3mina Temmepatypu atMochepr BaHTaXHOTO TaHKA 3a HOTO
Bucototo H: 1 — 0 (nouna uacrtuna); 2 — 0,25H; 3 — 0,5H; 4 — H (BepxHs
YacTHHA)

[Tix yac mopiBHSHHS pe3yJbTaTiB BUMIPIOBAaHb TEMIIEPATypU Ha BUXOI
3 TaHKy 3a CTaHAapTHOI Ta BJIOCKOHAJIEHOK cxemamu noxadi II' Oyio
BCTAaHOBJICHO, 10 CTA0LTi3allisl TeMIIepaTypy B OCTAHHBOMY BUIIAJIKY TaKOX
Hacrae panime. TemmepaTypHuil rpanieHT, sikid cranoButh —17 °C, y
BUIAJKy BHUKOPHUCTaHHs YJOCKOHAJIEHOI CXeMH iHepTu3alii jocsraBcs 3a
yac MeHmud Ha 38,2 % MOpIBHAHO 31 CTaHAAPTHOIO CXEMOI0 iHepTH3aLil
BaHTAXXHUX NPHUMIIIEHb TaHKEPA.

TexHomorist MPOBEICHHS AOCHITHUIBKAX poOIT Oyna IMOTOoMKEeHa 3
Bi[UILJIOM TEXHIYHOT EKCILTyaTallii Ta MCHEeIPKMEHTY CyTHOIUTABHOT KOMITaHi1
SIKOT HAJICXKUTH CyJHO. BCl 1oCiipkeHHS BUKOHYBAJIUCDH 3 320€3M1eUeHHSIM
sumor MARPOL ta SOLAS [13, 14].

BucHoBku.

1. BukopucToByBaHa HHMHI TEXHOJOTIS 1HEpPTH3alii BaHTAKHHUX
NPUMIIIEHb TAaHKEPIB XapaKTEPH3YETHCS BEITUKOI TPUBAIICTIO Yacy [bOTO
npouecy. s po3p’s3aHHsS 1€l mpoOaemMu 3amporoOHOBAHO IiABHIIUTH
AKICTH TIPOIleCy iHepTH3allii BaHTAXHUX NPUMIIIEHb TAaHKEPYy 3a PaxXyHOK
BHKOPHUCTAHHS YAOCKOHAICHOT M0/1adi CTPYMEHIB iHEPTHOTO Tazy.

2. Ilig wac iHepTH3awii TaHKY Iojada CTPYMEHIB IHEPTHOTO razy Mae
OyTH Yy3rOoJUKEHOI 31 CTPYKTYpPOIO IIOTOKY MOBITpS, IO PYXA€EThCS 3
HEBHCOKMMH MIBUAKOCTSMHM BCEpEIUHI J>KOPCTKUX CTIHOK BaHTa)KHOTO
TaHKy, 110 00MexyroTh Horo. [lyist mporo Oyna po3poOiieHa komMOiHOBaHA
cXxeMma ojia4i iHepTHOTO Ta3y J0 BaHTAXXHOTO TAHKY CY/HA.
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3. 3anponoHOBaHa TEXHOJIOTiS 110/a4i IHEPTHOTO ra3y y BaHTa)KHUH
TaHK 3a0e3redye MONIMIIEHHS TNpolecy iHepTH3alil Ha(TOHAIMBHOIO
CyJHa, IO BiZ0OpaXkaeThCsl B CKOPOYEHHI Yacy, sKiii moTpibeH Ha iforo
MIPOBECHHSI.

4.Tlin 4Yac BHKOPUCTAHHS 3alpPOIOHOBAHOI BJOCKOHAJIEHOI CXEMH
mojadi 1HEPTHHX Ta3iB y BaHTaXHI MPHUMIIICHHS CynHA cTradimi3armis
TeMIepaTypy BCEpEIHHI TaHKY HACTA€ paHille, HIK y pa3i BUKOPUCTAHHS
CTaHOApTHOI cxeMmu. IliNTBep/pKeHHSIM IHOTO € Takii ¢akT, 1o
TeMIepaTypHUil rpafgieHT (akiii cranoBuTh —17 °C) mocsraBcs 3a MEHIITHHA
Ha 38,2% wuac B TOpIBHAHHI 31 CTAaHAAPTHOIO CXEMOIO IHEpTH3aIil
BaHTAXXHUX MPUMILIEHb TaHKEPA.

5. [Mogampmri MOCHIMKEHHS MAalOTh OYTH CIPSAMOBaHI Ha pPO3pOOKY
croco0iB TEexXHIUHOI peaiizaiii po3po0JICHOI TEXHOJOTIl 3aJeKHO Bif
KOHCTPYKILIi TaHKepa Ta TEXHIYHMX XapaKTEPUCTHK CYIHOBOI CHCTEMH
IHepTHHX rasiB.
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Abstract. Considered issues related to the improvement of the process of
preparing cargo tanks of oil tankers for cargo operations. It is noted that the
efficiency of the operation of oil tankers, in addition to transport operations,
is determined by the technologies used during the preparation of the vessel
to receive a new cargo. One such technology is the inertization of cargo
tanks, which precedes any cargo operations. The purpose of the research
was to improve the system of inert flue gases by using a new technology for
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supplying jets of inert gas to the cargo tanks of the oil tanker. The main task
of the research is to determine the degree of influence of the parameters of
the gas flow (which is generated by the generator of inert flue gases) at the
entrance to the cargo tank on the nature of the change in air concentration
in the entire volume of the tank. The final result of solving this scientific and
applied task is defined as a reduction in the time of inertization of cargo
spaces of oil tankers. During the experiments, inert gas was supplied to the
cargo hold according to three technological schemes. The first contained
only one jet source with an opening angle of 60 ¢ which was located at the
central point of the bottom of the cargo tank. The second contained four
sources of jets of inert gases, which were placed in a cross shape on the
bottom of the tank. The nozzles were installed diagonally in the four centers
of the same rectangular zones of the bottom of the tank. Their opening angle
to create a conical jet flame was 30 ° The number of inert gas jet supply
sources of the third circuit was five. At the beginning of the inert gas supply
process, four sources were used, located at the corners of the tank with an
opening angle of 30 © During the reduction of the initial value of the oxygen
concentration in the air by thirty percent, the supply of inert gas occurred
only from the fifth — the central source of the jet. It used a nozzle that creates
an opening angle of the cone of the jet torch of 90 © With the start of the
central nozzle, all corner sources of inert gas jets were turned off. It has been
proven that this scheme ensures the improvement of the inertization process
of the oil tanker, which is reflected in the reduction of the time required for
its implementation.
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