N°2 (2) 2014

Yuriy N.
Korobanov

KopoGaHoB
Opun
HukonaeBu4

Anatoliy I.
Kuznetsov
Ky3HeuoB
AHaTonun
NBaHOBUY

AllaA.
Korobanova

KopobGaHoBa
Anna
AHpapeeBHa

TEMA HOMEPA: CYAJOCTPOEHME

smi.nuos.edu.ua | smi@nuos.edu.ua §HIPBUILDING

MARINE INFRASTRUCTURE

VK 629.5.001
K 68

CONSTRUCTIVE TENDENCIES OF SPEED INCREASE
OF SMALL AND HIGH-SPEED VESSELS

KOHCTPYKTUBHbIE TEHAEHLIWN NOBbLILWEHNA CKOPOCTU
MAJIbIX N CKOPOCTHbIX CY[1OB

DOI 10.15589/SM120140211

Yuriy N. Korobanov 1O. H. Kopob6aHoB, 1-p TeXH. HayK
yuriy.korobanov(@nuos.edu.ua
ORC ID: 0000-0002-1017-3939

Anatoliy |. Kuznetsov A. W. Ky3Henos, K-T TEXH. HayK
anatolii.kuznietsov(@nuos.edu.ua
ORC ID: 0000-0001-5149-3181

AllaA. Korobanova A. A. Kopobanoga, cTyj.
111016@nuos.edu.ua
ORC ID: 0000-0002-2841-1659

Admiral Makarov National University of Shipbuilding, Nikolaev
Hayuonanwnuiii ynusepcumem xopabnecmpoernusi umernu aomupana Maxaposa, . Huxonaes

Abstract. The new laws of formation of the hull structures which can lead to the movement
speed increase of small and high-speed vessels are discussed. The constructive decisions of
such vessels are analyzed: planning boats, hydrofoils, catamarans, relief vessels, surface-
piercing vessels, kinematically hull hinge vessels, with outriggers, swath vessels, hovercrafts,
sailing vessels with wing propeller. The effect of speed increase is determined by means of
the formation of transverse and longitudinal planning steps, hydrofoils including the wings of
relief vessels, and also by means of the air cushion. The hydrodynamic schemes which pro-
vide the hull lifting above the water surface are much more common and this operation is car-
ried out by planning, wing-systems, creating the air cushion, as well as by the combination of
these constructive methods. The constructive decisions and methods related to the reduction
of the wave component of water resistance are determined and systemized. This is achieved
in two ways, either by the hull lifting above the water surface or hull submerging under the
water, either by the decrease of the waterline area or increase of the ratio of the vessel in its
width. The research results can be used in the design of new types of speed and small vessels
with the possible compilation of several constructive ways in order to improve the speed of
sailing. The set laws allow controlling the design processes, making a variety of design deci-
sions in the formation of hull structures of small and high-speed vessels.

Keywords: small and high-speed vessels, constructive decisions, speed rate.

AnHoTanus. [IpoaHann3upoBaHbl KOHCTPYKTHBHBIE PEILICHNS, UCIIOJIB3yEMbIE B CYIOCTPOE-
HUH MaJIbIX U CKOPOCTHBIX CY/IOB, CIIOCOOCTBYIOIINE ITOBBIILIEHUIO KX CKOPOCTHBIX PEKHMOB
9KCIUTyaTalluH.

KuroueBble ci10Ba: Majble U CKOPOCTHBIE Cyla, KOHCTPYKTHUBHBIEC PEIICHUS, CKOPOCTHOMN
PEXUM.

Anoranis. [IpoaHami3oBaHO  KOHCTPYKTHBHI  pIIIEHHS, SIKIi ~ BHKOPHCTOBYIOTHCS
B CyIHOOY/yBaHHI MaJIMX Ta MIBUAKICHUX CY/CH 1 3[aTHI MiJBUIIMTH IIBUIKICHI PEKUMH iX
eKCILTyaTaIrii.

KarouoBi ciroBa: masi Ta IBUIKICHI Cy/{HA, KOHCTPYKTHBHI PINICHHS, IIBUIKICHUN PEXKUM.
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Problem Statement. The aspiration of people to in- IMocTanoBKa mpodaeMbl. CTpeMyICHUE JFOICH IO~
crease their speed of movement by sea is proceeded for | BBICHTH CKOPOCTH CBOETO MEPEIBIKEHIS TI0 MOPIO TIPO-
centuries and it occurs now. The modern technical system | momkamoch BeKaMH W pearn3yeTcsl B HACTOSIIEe BpeMsl.
has a lot of new constructive decisions which are used | CoBpeMeHHass TeXHHYECKas CHCTEMa MECTPUT COOOIIIe-
in order to increase the speed [1, 2, 5—7]. The popular | HUSMH O HOBBIX KOHCTPYKTHUBHBIX PELICHHSX, HCIOJb-
constructive decisions can be divided into three groups | 3yeMmbix B IIeJIsiX HOBBINICHHS CKOpOCTH, [1, 2, 5—7]. Tlo-
and one of each provides special hydrodynamic schemes | mynspHbIe KOHCTPYKTHBHBIC PELICHHS MOYKHO Pa3eInTh
which are perspective for high-speed vessels; application | Ha Tpu rpymmbl, Kax/jas U3 KOTOPbIX 00eCIIeUuHBAET CIie-
of various materials which allow reducing the relative | mEampHBIC THOPOIMHAMUYIECKHIE CXEMBI, IEPCIICKTHBHEIC
mass of vessel hulls; application of non-standard nodal | 11 cKOPOCTHBIX CyIOB; MPUMEHEHHE DPa3HOOOPA3HBIX
hull structures. MAaTepHalioB, MO3BOJSAIOIINX CHH3UTH OTHOCHTEIIBHYIO

Latest research and publications analysis showed | maccy KopmycoB cynoB; MpUMEHEHHE HECTaHAAPTHBIX
that among main trends which are capable to increase the | y3710BBIX KOPITYCHBIX KOHCTPYKIIHH.
speed it is possible to highlight the increase of relation AHAJW3 NMOCJTETHNX HCCIETOBAHUI H MyOJHKa-
of ship length to the width of its waterline, the lifting of | mmii. [IpoBenenHbIi aHaMKM3 MTOKA3all, YTO U3 OCHOBHBIX
the vessel hull above water surface, the submerging of | HampaBieHUH, CIOCOOHBIX TPUBECTH K MOBBIIICHUIO
the main hull structures as low as possible from the sur- | ckopocTH, MOXXHO BBIJCIUTH: YBEINYCHUE OTHOIICHUS
face, the width minimization of the operating waterline, | IMHBI CyHA K IIMPHHE €r0 BaTCPIMHHUH, MOABEM KO-
the possibility of air indraft and blast under the bottom | myca cynna Hax cBOOOIHOHN MOBEPXHOCTHIO BOJIBI, 3aTITy-
during its movement [5]. The application of relatively | OseHne OCHOBHBIX KOPITYCHBIX KOHCTPYKIIMH KaK MOXXHO

easy constructional materials for small high-speed ves- | Hike 0T CBOOOIHOM TOBEPXHOCTH, CBSICHHE 10 MUHIMY-
sels also makes the essential impact on their operational | Ma mUPUHBI JEHCTBYIOICH BaTePINHIH, BO3SMOKHOCTD
characteristics [1, 3, 4, 7, 8]. TTO/ICACHIBAHUS M HATHETAHUS BO3IyXa MO THHIIE TPH

The article aim is to analyze the usage of construc- | ero nBwxenun [5]. [IpuMeHeHNE OTHOCUTENBHO JIETKUX

tive decisions which are carried out in order to increase | KOHCTPYKIMOHHBIX MaTepHaiOB JUIsl MAJIBIX CKOPOCTHBIX
the high-speed indicators, to compare their advantages | CcymoB Takke OKa3bIBacT CYLICCTBEHHOC BIMSHUC HA UX
and disadvantages depending on the transported cargoes, | 3kcmyaranuoHHbie Xapakrepuctuki [1, 3, 4, 7, §].

the freight traffics and water areas, to estimate the expe- HEJb CTATbMU — BBINOIHUTE aHAJIN3 UCTIOIB3YEMBIX
diency of application of various constructional materials | KOHCTPYKTHBHBIX PEUICHHH, peayM3yeMbIX UIS TIOBBIIIIE-
for small high-speed vessels. The compilation of several | HHS CKOPOCTHBIX ITOKa3aTeNeH, CPABHUTH MX MPEUMYIIE-
constructive methods which is capable to increase the | cTBa M HEIOCTAaTKH B 3aBHCHMOCTH OT TPAHCIIOPTHPYEMBIX
speed of small and high-speed vessels can become the | Tpy30B, rpy30M0OTOKOB M aKBAaTOPHiA, OICHUTH LEICCO-

result of the analysis. 00pa3HOCTh NPUMEHEHUSI PA3INYHBIX KOHCTPYKIMOHHBIX
Basic material. The hydrodynamic schemes which | marepuanaoB isi MaJTBIX CKOPOCTHBIX CYI0B. Pe3ysrarom

provide the lifting of vessel hull above water surface oc- | aHaaM3a MOXKET CTaTh KOMITHJISIIIUSI HECKOJIBKMX KOHCTPYK-

cur much more often and are carried out by the planning, | THBHBIX MPHUEMOB, CIIOCOOHBIX MPHUBECTH K MOBBIIICHHUIO

wing-systems, creation of the air cushion and the combi- | ckopocTH MaBIX I CKOPOCTHBIX CYHOB.

nation of these constructive methods. H3i10:keHue 0CHOBHOTO MaTepuaJia. ['uipoanHamu-
The constructive decisions which are used in ship- | ueckue cxembl, 0OecIIeUMBAIOIIIE OIBEM KOPITyCa CyIHA

building of small and high-speed vessels and are capable | Hax cBOOOIHOI MOBEPXHOCTBHIO BOJBI, BCTPEUYAIOTCS T'0-
to increase of their high-speed rates of operation are ana- | pasmo yaie U OCYIIECTBISIIOTCS [TIMCCHPOBAHHEM, KPbI-
lyzed, and the assessment of their compliance to the most | mbeBBIMH CHCTEMaMH, CO3TAHHUEM BO3ILYLIHOHN MOTYIIKH
often applied hydrodynamic schemes is also analyzed. | u xomOmHaIHel 3THX KOHCTPYKTHBHBIX IPHEMOB.
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In Fig.1,a the project of the transatlantic liner with deep
V-figurative lines is shown.

The constructive formation of vessel lines is carried
out in such a way that they could set a vessel in a planning
mode. It is one the first attempts to increase the speed of
a moving vessel. Thus, there is a redistribution of forces
of water resistance to the vessel movement which par-
tially push out the vessel hull above water surface. The
usage of the cross-section redans which reduce slightly
the bottom moistened surface and provide the air indraft
under the bottom is the improvement of the planning ves-
sels hulls.

The transition to the multi-hull structures of planning
vessels was one of the constructive decisions. The multi-
hull structures allow using hulls of such vessels with the
raised relation of hull length to its width. In Fig. 1,b the
form of bottom of the planning triple-hulled vessel is
presented. There are channels on this vessel which are
necessary for the air indraft and cavern storage under
the bottom and it leads to the reduction of the friction
layer viscosity under the bottom. There are the splash
boat ledges which are intended to reduce the vessel spray
resistance in the after part of the side hulls. In Fig. 1,c
the lines form of the planning vessel with a big flare and
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AHaNu3y MOABEPTHYTHl KOHCTPYKTUBHBIC PEIICHUS,
HCIONB3YeMbIC B CYNOCTPOCHHH MAJIBIX U CKOPOCT-
HBIX CY/IOB, CIIOCOOHBIC MPHUBECTH K IMOBBIIICHUIO HX
CKOPOCTHBIX PEKHMOB SKCIUTyaTallid, a TaKKe OIICH-
K& WX COOTBETCTBHS HamOOJIee YacTO MPUMCHSICMBIM
TUIpONMHAMHYCCKUM cxemMaMm. Ha puc. 1,a mokasan
MPOCKT TPAHCATIAHTUYECKOTO JaifHepa ¢ DIyOOKUMHU
V-00pa3HbIiMU 00BOAMHU.

KonctpykTrBHOE (hopMHUpOBaHHE OOBOIOB CyTHA
OCYIIIECTBIISICTCS. TaKUM 00pa3oM, YTOObI OHU MOIJIH
BBIBOJIUTH CYIHO Ha PEKUM IIMCCUPOBAHUSA. JTO ONHA
U3 TEPBBIX MOTMBITOK MOBBIINICHUS CKOPOCTH JBHKYIIIC-
rocs cyaHa. [Ipu 3TOM MPOUCXOAUT IepepacipeieiCHue
CHJI CONPOTHUBIICHUS BOIBI JBIKCHHUIO CYIHA, KOTOPBIC
YACTUYHO BBITAJIKUBAIOT KOPIYC CyJHA HaJ MOBEPXHO-
cThi0 BOjBI. COBEPIICHCTBOBAHUEM KOPITYCOB IIHCCH-
PYIOILIUX CYIOB SIBJISICTCS HCIIOJIB30BAHUC MOMEPEYHBIX
PEeNaHOB, KOTOPHIC HECKOJIBKO CHIDKAIOT CMOYCHHYIO T10-
BEPXHOCTH JTHHIIA U 00CCIICYMBAIOT MTOJICOC BO3IyXa MO
JTHUIIIE.

Ilepexo K MHOTOKOPITYCHBIM KOHCTPYKIIUSIM TJIHC-
CUPYIONIUX CYJO0B OBUIO CINE OJHUM KOHCTPYKTHBHBIM
penieHueM. MHOTOKOPITYCHBIC KOHCTPYKITUH TTO3BOJISIFOT
HCIIOB30BaTh KOPIyca TaKUX CYIOB C MOBBIIICHHBIM

b)-6)

Fig. 1. General View of Bottom Structures:

Puc. 1. OOmuii BUI THATIEBBIX KOHCTPYKIINI:

a) — project of the transatlantic liner with deep V-figurative lines / POEKT TPaHCATIAHTHYECKOTO JaiiHepa € TIyOOKHMH
V-o06pasubivu o6Bogamu; b)—6) — planning triple-hulled vessel /| tmuccupyiomero TpuMapana; ¢)—e) — one-hull planning ves-
sel with splash-boats | omHOKOpITycHOTO TiHccepa ¢ Opbisroordoiinukamu; d)—e) — planning vessel with longitudinal redans /

IIMCCUPYIOIIETO CyIHA C IPOAOIBHBIMH PeIaHaAMU
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multilayer splash boats is represented. In Fig. 1,d the
Hull of the planning vessel with longitudinal redans pro-
jection is represented.

These hydrodynamic schemes demand a special
constructive supply which differs essentially from the
standard one which is applied in shipbuilding. There is a
significant amount of raised structures with considerable
gradients of rigidity change, and also laid on structures in
relation to the hull plate of structures.

It is known that the reduction of waterline width
leads to the decrease of the initial vessel stability. The
usage of the multihull vessels gives a chance to use hulls
with bigger relation of length of each vessel hull to its
width, thus, keeping the stability and the biggest area of
the deck. The vessels hulls of the extended form (at rela-
tion of L/B > 10—12) have smaller water resistance.

The formation of longitudinal redans has quite a
various character as their settled forms have not been de-
veloped yet. In Fig. 2,a a reduced form of the aluminum
hull lines of planning vessel with multilayer splash boats
and longitudinal redans is represented. In Fig. 2,b the
front view on the planning vessel hull with longitudinal
redans is represented. In Fig. 2, ¢ the longitudinal redans
are used in the planning catamaran hull.

The usage (in one vessel structure) of several hulls
with increased relation of L/B led to the development of
such vessels as catamarans, triple-hulled vessels, ves-
sels with outriggers and so on. The catamarans of dis-
placement type have big area of the deck which is used

b)-0)
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OTHOIIEHHEM JIJIMHBI KopItyca K ero mupuHe. Ha puc. 1,6
rokazaHa Qopma JHMIIA [IMCCHPYIOILEro TpUMapaHa,
Ha KOTOPOW NPOCMATPUBAIOTCS KaHAJbl, HEOOXOIUMBIE
JUISl TIOZICAChIBAHUSI U y/IEepKaHUsI KaBepPH BO3/yXa I10[
JTHUIIEM, YTO TPUBOAUT K YMEHBIICHHUIO BSI3KOCTH IMO-
IPaHUYHOTO CJIOS O] AHUIEM. B kopMoBoii yactu 6o-
KOBBIX KOPITyCOB IIPOCMAaTpPUBAIOTCS OpPBI3rOOTOONHbIE
BBICTYIIBI, TPEAHA3HAYCHHBIC UISI YMEHbBIICHHS OpbI3-
TOBOTO CONpoTHBIeHU cyaHa. Ha puc. 1,6 npuenena
(hopma 00BOJIOB TIIMCCHPYIOLICTO CYJHA C OOJIBIIUM pa3-
BaJIOM 0OpTa M MHOT'OSIPYCHBIMH OpBbI3rOOTOOMHUKAMH.
Ha puc. 1,2 u3obpaxena npoekius «Kopimyc rimuccupy-
IOLIET0 CY/IHA C MPOJOIBLHBIMH PEAaHAMMNY.

JlaHHbIe THIPOAMHAMHUYECKHE CXEMbl TpeOyoT
CHELHaJIbHOI0 KOHCTPYKTHBHOIO oOecriedeHus, Cylie-
CTBEHHO OTJIMYAIOUIEroCsi OT TUIIOBOTO, HPUMEHSIEMOIo
B cynoctpoenud. [TosBisiercst 3HaYnTeNbHOE KOJIMUECTBO
BBICTYMAOIINX KOHCTPYKIMH, KOHCTPYKIMH CO 3HAYHU-
TENMbHBIMU TPAJUCHTAMU M3MEHEHHS JKECTKOCTH, a TaK-
K€ HaKJIA/IHBIX KOHCTPYKIMH 110 OTHOLIEHHIO K OOIINBKE
KopItyca KoHCTpyKuuii. Kak u3BecTHO, yMEeHbILIEHNE IU-
PHHBI BaTePIMHUN MPHBOAUT K MOHMKEHUIO HAYAITbHON
OCTOMYMBOCTH Cy/Ha. VICII0Ib30BaHUE MHOTOKOPITYCHBIX
CYJIOB JJa€T BO3MOKHOCTb MCIIOJIb30BATh KOPITyca ¢ O0JIb-
LIMM OTHOIIEHHUEM JUTHHBI KaXKJIOT0 KOpITyca CyJHa K €ro
LIMPUHE, COXPAHSS IPU ATOM OCTOWYUBOCTH U OOJIBIIYIO
romaap nanyosl. Kopmyca cynoB ymianHeHHO#H (GopMbl
(ipu orHomenuu L/B > 10...12) UCHIBITHIBAIOT MEHbILIEE
COIPOTHBJICHHE BOJIBI.

Fig. 1. Hull Structures of High-speed Vessels which Contain Longitudinal Redans:

Puc. 1. KoHCTpyKIIMH KOPITyCOB CKOPOCTHBIX CYZIOB:

a) — front view on the planning vessel hull with longitudinal redans | comepaliux MpoaoNbHBIC penanbl, b)—6) — planning
catamaran hull / Buj ciepeny Ha KOPITyC TIMCCHPYIOLIETro CyJHA ¢ MPOAOIBHBIMU pelaHaMu; ¢)—a8) — longitudinal redans in the

planning catamaran hull / xopmyc TIECCHPYIOLIEro KaTaMapaHa
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for transportation of passengers, containers and wheel
equipment. The fishery vessels also need the big area of
the deck. In Fig. 3,a the general view of the catamaran
of displacement type is shown. In Fig. 3,b the general
view of the planning catamaran with cutting fore ends is
represented.

The serious drawback of catamarans is the poten-
tial possibility of blow of the bridge which connects the
vessel hulls to a head wave. The interhull bridge has
a wedge-shaped form in order to mitigate the blow. Such
a form of the bridge is well shown in Fig. 3a,b.

The planning catamarans have a structure of side
hulls with the raised relation of L/B at the expense of
a form of their fore ends. Such ends are capable to enter
easily into the running wave, as though cutting it.

In the South-East Asia water areas the planning cata-
marans for passenger and car-and-passenger ferry con-
nections are actively used. The Sea Cat type catamarans
are mostly widespread. In Fig. 3,c the general view of
such a catamaran is given.

The planning catamaran with the interhull bridge of
a wedge-shaped form is also shown in Fig. 4. In the same
Fig. the form of the internal surface of catamaran hulls
is well represented. They have smooth rounding frames
so the blow of a head wave can pass tangentially to the
connecting bridge.

The questions of ensuring the general longitudinal
strength are in the middle distance when designing the
hull structures of multihull vessels. There are serious
problems of ensuring the cross-section strength and tor-
sion strength unlike the mono hull structures.

The constructive formation of a vessel which al-
lows setting the vessel hull in and holding it above water
surface is carried out by means of underwater wing sys-
tems. That is one more attempt of the speed increase of
a moving vessel. In this case there is a redistribution of
lift capacity of the underwater wings which arise when
the vessel moves. These underwater wings push out the
vessel hull above water surface.

From all the variety of structures of underwater
wings it is possible to outline the most widespread ones
in shipbuilding of such type of vessels (Fig. 5). The wing

smi.nuos.edu.ua | smi@nuos.edu.ua
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dopmupoBaHUE TPONOIBHBIX PEIAHOB HMMEET J0-
BOJBHO Pa3HOOOpa3HBIM XapakTep, IOCKOJIBKY WX
ycrosiBInuxcs QopMm Toka He co3maHo. Ha puc. 2,a
mpuBezicHa (GopMa OOBOJOB AIOMHHHEBOTO KOpITyca
IJINCCHPYIOIIETO CyJHA C MHOTOSIPYCHBIMH OpBI3rooT-
OOMHWKAMH W TIPOAONBHBIMU penaHamu. Ha puc. 2,0
n300pakeH BUJI CIIEpeld Ha KOPIYC DIHCCUPYIOIIETrO
Cy[Ha C TIPOAOILHBIMHU pefaHamu. Ha puc. 2,6 mpomoins-
HBIE Pe/laHbl HCIOJIB30BaHbI B KOPITYCE MIIHCCUPYIOIIETO
KaTamapaHsa.

Hcnonb3oBaHne B OJHOM KOHCTPYKLUH CylHAa He-
CKOJILKMX KOPITyCOB C YBEIMYEHHBIM OTHOIIEHHEM L/B
TIPUBEIIO K TOSIBIIGHUIO TaKUX CYJOB, KaK KaramapaHbl,
TpUMapaHbl, cyia ¢ ayTpurepamu u mp. Karamapasr
BOJIOM3MEMIAIOIIETO THIIA MMEIOT OOJBIIYIO TUIONIAb
naryObl, KOTOpasi MCHONB3yeTCsl Ui TPaHCIOPTHPOB-
KM TMacCaXUpoB, KOHTEHHEPOB M KOJECHOW TEXHHKH.
B Gosmpmioit miomma i maxyObsl HyKIaloTCs TaKKe PHIO0-
MIPOMBICIIOBBIE cyna. Ha puc. 3,a mokazaH oOuuii Bua
KaTamMapaHa BOJZOM3MEIIAIONIero THIa, Ha puc. 3,0 —
OOIIMI BUJI TIIMCCUPYIOIIETO KaTaMapaHa ¢ PeKyIIUMH
HOCOBBIMH OKOHEYHOCTSIMH.

Cepbe3HbIM HEJOCTATKOM KaraMapaHOB SIBIISETCS
MIOTEHIINATIbHAS BO3MOXXHOCTB yAapa MOCTOM, COEIHHS-
IOLINM KOpITyca CyJHa, O BCTPEYHYT0 BOsHY. J[i1st cmsirue-
HUSI y/Iapa MEKKOPITYCHBIH MOCT HMEET KIIMHOOOPA3HYIO
¢dopmy. Takas popma MocTa XOPOIIO MPOCMATPUBACTCS
Ha puc. 3,4, 0.

[muccupyromnye karamapanbl UMEIOT KOHCTPYKIUIO
OOKOBBIX KOPITYCOB C MTOBHIIICHHBIM OTHOIIIeHHEM L/B 3a
cueT GOopMBI UX HOCOBBIX OKOHEUHOCTEH. Takne okoHeu-
HOCTH CIIOCOOHBI JIETKO BXOIUTH B HAOETAIOIIYIO BOJIHY,
Kak ObI pa3pesas ee.

B axBaropmsx HOro-Bocrounoi#t A3mm akTHBHO WHC-
TOJTB3YIOTCSl TIIMCCUPYIOIINE KaTramapaHbl JJIsl racca-
KHUPCKUX M aABTOMOOMIBHO-TIACCAKHMPCKHUX ITaAPOMHBIX
coobmennii. Hanbonee pacripocTpaHeHbl KaTamapaHsbl
trma Sea Cat. Ha puc. 3, 6 mpuBeneH o0l BUJ TaKOTO
KaTamapasa.

I'muccupyromuii karamapaH ¢ MEXKOPIIYCHBIM MO-
CTOM KJIIMHOOOpa3HOW (OpMBI IIOKa3aH TaKke Ha puc. 4.
Ha 3TOM ke pucyHKe XOpOIIO IpocMaTpuBaeTcst popma

b)-0)

Fig. 3. General View of Vessels of Catamarans Type:
Puc. 3. O0wmwmii BuJ| CyJ0B KaTaMapaHHOTO THIIA:

a) — catamaran of displacement type / xaramapaH BOJOU3MELIAIOLIETO
tuna; b)—6) — planning catamaran with cutting fore ends /
DIUCCHPYIONIHI KaTaMapaH ¢ PeKYIIMMHA HOCOBBIMH OKOHEUHOCTSIMH;
¢)—8) — planning catamaran of the Sea Cat type |/ TNACCUPYIOMIUI
KaTamapaH tuna Sea Cat
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Fig. 4. Planning Catamaran with Interhull Bridge of Wedge-
shaped Form and Internal Rounding Frames

Puc. 4. Ituccupyronmit karamapaH ¢ MEKKOPITYCHBIM MOCTOM
KJIMHOOOPa3HO# (HOPMBI U €O CKPYIIEHHBIMH BHYTPEHHUMH
HIMa”HroyTamu

systems of hydrofoils are subdivided by stationary and
operated ones. The wing systems of stationary type have
the fixed angle of the wing attack; the operated ones are
capable to change the angle of wing system attack de-
pending on the disturbance and rolling of the vessel. The
wing systems of uncontrollable type received the biggest
distribution, i.e. stationary oriented ones relative to the
vessel hull. The operated systems of underwater wings
are used on the vessels operated in sea and are capable
to react to the sea disturbance by means of change of
underwater wings lift capacity.

The high-speed pleasure catamaran general view of
which is given in Fig. 6,a and has the air wing to unload
the aft end of a boat. The general view of the underwater
unloading wing is given in Fig. 6,b. Such a wing does
not lift the vessel hull under water surface, but only par-
tially lifts the aft part of a vessel, thereby reducing the
vessel resistance.

The combination of underwater wings together with
a triple-hulled vessel structure is given in Fig. 7,a. In
this case, two directions of speed increase are carried out.
One of them is connected with the increase of relative
lengthening of the vessel hull; another one is connected
with the possibility to raise the vessel hull above water
surface.

One can reduce the wave resistance to the vessel
movement by means of submerging the main hull as
deep as possible relatively the free surface. Such an idea
is shown in Fig. 7,b where the main vessel hull lowers in
a movement mode and raises in order to reduce the draft.
The inter transmission of the main hull of the vessel rela-
tively the deck is carried out by means of the underwater
wing systems of rack type and horizontal wheels of the
semi-submerged hull. It is supposed to supply the vessel
with the spacious deck and to support the vessel stability
by means of wing systems.
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Fig. 5. Some Types of Wing Systems of Hydrofoils:

Puc. 5. Hekotopble THUIBI KpBIIbEBBIX CHCTEM CYJIOB Ha
MMOABOAHBIX Kpbl.l'lbﬂx:

a) — V-figurative system of continuous underwater wings /
V-o0pa3Hasi cHcTeMa CIUIOUIHBIX IOJBOAHBIX KPBUIBEB;
b)-6) — flat single aft and pair bow wings / 1ockue
OJIMHOYHbBIC KOPMOBBIC U MAPHBIC HOCOBBIC KPBUIBSL; ¢)—6) —
wings of rack type / xpblibs sTaxkepoutoro tumna; d)—e2) — flat
continuous bow and aft wings / IOCKKE CIUIONIHBIC HOCOBBIC
1 KOPMOBBIE KPBUIbSI

BHYTpPCHHEH MOBEPXHOCTH KOPIyCOB KaramapaHa. OHHU
MMEIOT TIIABHOE CKPYTJICHHE IIITaHTOYTOB, YTOOBI yaap
BCTpe‘-IHOﬂ BOJIHbI O COCI[I/IHI/ITCJ'I])HI)II‘/II MOCT MpPOXOaHnJI
10 KacaTeJIbHOMU.

[Ipn TNpPOEKTHPOBAHMU KOPIYCHBIX KOHCTPYKIMH
MHOTOKOPITYCHBIX CYIOB Ha BTOPOW IUIaH YXOAAT BO-
Ipochl obecnedeHust o0Liel MPOAOJILHON IPOYHOCTH
1, B OTIHYHE OT MOHOKOPITYCHHKOB, BOSHUKAIOT CEpPhe3-
HBIE TPOOJIEMBI 00ECICYCHUS MONEPEYHON IPOYHOCTH
Y TIPOYHOCTH TP KPYICHUH.

KonctpykTuBHOE (hopMUpOBaHHE Cy/HA, TI03BOJISIO-
1IEE€ BBIBOJUTH €r0 KOPIIYC U yINEp)KUBaTh HaJ BOJHOU
MTOBEPXHOCTHIO, OCYIICCTBISACTCS TOCPEICTBOM IO~
BOIHBIX KPBUIBEBBIX CHCTEM. 9T0 €IS OJHA IIOIIbITKA
TTOBBIMICHUS CKOPOCTH ABIDKYIIETOCs cynHa. [Ipu sTomM
MPOUCXOIUT MEPEPACIPEACICHUE MOJABEMHBIX CHIT MO/~
BOIHBIX KPBUTHEB, BOSHUKAIOIINX ITPH JBIKCHUH CY/IHA,
KOTOpPBI€ BBITAIKMBAIOT KOPITYC CYy/IHA.

W3 Bcero MHOT0O0Opa3Ms KOHCTPYKITHNA TTOIBOTHBIX
KpPBUIBEB MOKHO BBIZICJIMTH Hauboiee pacnpocTpa-
HEHHBIC B CYIOCTPOCHHH TAKOTO THMa CymoB (puc. 5).
KpbuibeBble CHCTEMBI CYJIOB Ha IOABOJHBIX KPBUIBSX
MOAPA3ICIAIOTCS Ha CTAIlMOHAPHBIE W YIpPaBIIEMBIC.
KpbuibeBble CHTEMBI CTallMOHAPHOTO THIA HMEIOT
(UKCHpPOBAaHHBI yTON aTakW KpbUIa, YIPaBISIEMBIC
CHOCOOHBI M3MEHSTH YroJl aTaKW KPbUILEBOH CHCTEMBI
B 3aBUCHUMOCTHU OT BOJTHCHUA U Ka4KW CyJdHA. Hanbons-
Iee pacnpoCTpaHEHNE MOTYYHIIN KPBUILEBBIE CHCTEMBI
HEYIPaBIsIeMOro THIIA, T. €. CTAllMOHAPHO OPUEHTUPO-
BaHHBIC OTHOCHTEIBHO KOpITyca CyaHA. YIPaBIsSeMBIC
CUCTEMBI IMOABOAHBIX KPBIJILEB MCIOJIB3YIOTCA Ha Cyaax,
AKCIUTyaTHPYEMBIX Ha MOpPE, W CIIOCOOHBI PearnpoBaTh
Ha MOPCKOE€ BOJIHCHHUC ITYTEM HU3MCHCHUA HOﬂLeMHOﬁ
CHUITBI TTIOJIBOJHBIX KPBLIBEB.

CKOpOCTHOI TIPOTYJIOUHBIA KaraMapaH, OO BUJI
KOTOPOTO TIPUBEJICH Ha PHC. 6,d, UMEET BO3IYITHOE KPHIIO
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a) b)-6)

Fig. 6. High-speed Pleasure Catamaran with Aft Air Wing (a)
and Underwater Unloading Wing on Aft Skeg (b)

Puc. 6. CropoCTHOH TPOTYIOYHBI KaTaMapaH C KOPMOBBIM
BO3IYUIHBIM KPBUIOM (@) ¥ TOABOIHOE Pa3rpy304HOE KPBUIO
Ha KOPMOBOM cKere (0)

a) b)-6)

Fig. 7. High-speed Pleasure Triple-hulled Vessel with Un-
derwater Wings (a) and Semi-submerged Vessel with Wing
Systems (b).

Puc. 7. CkopoCTHOI MPOTYIOUHBIN TpUMapaH Ha MOABOTHBIX
KPBUIBSIX (@) W TIONYNOTPY’)KHOE CYTHO C KpBUIBEBBIMU
cucreMamu (0)

The other variant of moveable fixation of hull struc-
tures relatively each other is given in Fig. 8. Here the
variant of the moveable joint of three vessel hulls is
shown. During the vessel movement the center hull rises
above water surface which allows it moving like a usual
catamaran. Under the dockage the center hull is lowered
slightly which allows lowering sharply the draft and us-
ing such a type of vessel on shallow water. Such a con-
structive decision is acceptable for vessels of river and
lake swimming.

The multihull high-speed vessel of displacement
type with outriggers is given in Fig. 9. The lack of the
deck (which connects all three hulls) distinguishes the
vessel with outriggers from a triple-hulled vessel. The
hulls of outriggers fasten by means of brackets, and they
have considerably smaller sizes in comparison to the
main hull.

As is shown in Fig. 9,6 one aft outrigger has a pub-
lic deck with the main hull, but its sizes much less than
the sizes of the main hull. The arrangement of one out-
rigger is connected with the fact that under the heeling
of the vessel on the right board the outrigger operates
as a counterbalance, under the heeling of the vessel on
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JUTSL pa3rpy3KH KOPMOBOM OKOHEYHOCTH Karepa. OOormuit
BUJI TIOIBOJIHOTO pa3rpy304HOTO KpbUla NPHUBEICH Ha
puc. 6,6. Takoe KpbUIO HE MOJAHUMAET KOPITYC Cy/IHa HaJ|
MMOBEPXHOCTBIO BOJIBI, & TOJIBKO YACTHYHO MPHUITOHIMA-
€T KOPMOBYIO YacTh CYJHA, YMCHbIIAs TEM CaMbIM CO-
MIPOTUBIICHNE CY/THA.

KoMOuHaIusT TOABOMHBIX KPBUIBEB B COYCTAHHH
¢ KOHCTpyKLHell TpuMapaHa IMpHBEJEHa Ha puc. 7,a.
B aTom ciydae peanmsyroTcsl JBa HarpaBJICHHs TTOBbI-
meHust ckopoctd. OJTHO CBS3aHO C YBEIMUCHUEM OTHO-
CHUTEJIBHOTO Y/UIMHEHUsI KOpITyca Cy/iHa, IPyroe — ¢ BO3-
MOKHOCTBIO TIPUITOJHATH KOPIYC Cy[HA HaJl CBOOOJHOM
TTOBEPXHOCTBIO BOJIBI.

YMCHBIIUTh BOJIHOBOE COIPOTHBJICHUC JBIIKCHUIO
Cy/lHa MOYXHO TIOTPY3UB OCHOBHOM KOPITYC KaK MOYKHO
n1yOke OTHOCHTENIFHO CBOOO/IHOM MoBepXHOCTH. Takast
ujes peajqn3oBaHa Ha puc. 7,0, TIe OCHOBHOW KOPITyC
Cy/IHA OIMYCKAeTCsl B PSIKUME JBMKCHUSI U TIPUIIOIHU-
MaeTcsl JUlsl YMEHBIICHHs Ocajku. B3zauMmHoe mnepeme-
IIIEHNE OCHOBHOTO KOPITyCa OTHOCHUTENIBHO NallyObl OCy-
LICCTBISICTCS TOIBOJHBIMU KPBUIBEBBIMUA CHUCTEMaMHU
STaXKEPOYHOTO TUTIA ¥ TOPU3OHTATBHBIMH PYJISIMH MOy~
rorpy»Horo kopryca. [Ipennonaraercst cHabanuTh CyaHO
MPOCTOPHOI NayTy0oii, a OCTONYUBOCTh TOACPKHUBATH
KPBUIBCBBIMU CUCTCMAaMHU.

Jlpyroii BapWaHT MOJBIKHOW (PUKCAIUU KOPITYC-
HBIX KOHCTPYKIIMH OTHOCHUTEIILHO JIPYT Jpyra MPUBCICH
Ha puc. 8. 37ech MOKa3aH BapUaHT MOABMXKHOTO COY-
JICHCHHUsSI TPEX CYNOBBIX KOPIycoB. Bo Bpems aBHxkKe-
HUS CyIHA CPCIHHUN KOPIYC MPHUIIOIHUMACTCS HaJ T0-
BEPXHOCTBHIO BOJIBI, UTO MO3BOJISICT €My JBHUTaThCS Kak
oObIYHOMY KaTamapany. [Ipu crosiHKe cpeaHuil Kopiyc
TIPUCITYCKAETCS, YTO MO3BOJISICT PE3KO CHU3UTH OCAJKY
U UCTIOJI30BaTh TAKOW TUI CyJ{HA Ha MENKOBObE. Takoe
KOHCTPYKTHBHOE pPEIICHHE MPUEMIIEMO ISl CYA0B ped-
HOTO Y 03€PHOTO ILIaBaHuUsI.

MHOTOKOPITyCHOE CKOPOCTHOE CYAHO BOJOM3MEIIa-
OILIETO TUIMA C ayTpurepamu npusesieHo Ha puc. 9. Cya-
HO C ayTpHIrepaMH OTIIMYAeT OT TPUMapaHa OTCYTCTBHUE
nanyObl, coequHsOmeH Bce Tpu Kopmyca. Kopmyca
AyTPUTEPOB KPEMATCS TMOCPESICTBOM KPOHINTCIHHOB,
Y OHM UMEIOT 3HAYUTEIBHO MEHBIINE pa3Mephbl IO CpaB-
HEHHIO C OCHOBHBIM KOPITYCOM.

Kak nmoxaszano Ha puc. 9,6, oJUH KOPMOBOH ayTpH-
rep UMeeT OOIIyr0 MaiayOy ¢ OCHOBHBIM KOPITYCOM, HO
pa3Mepbl ero 3HaYUTEIBHO MEHBIIIE OCHOBHOTO KOPITyCa.
PacrionoxeHne OHOTO ayTpuUrepa CBS3aHO C TEM, 4TO
IIpY HaKpEHEHUH CyJHA Ha TpaBblii OOPT OH padoTaeT
KaK MPOTHBOBEC, MPU HAKPECHCHWH HA JICBBIH OOpPT —

Fig. 8. Multihull Vessel with Inter-kinematic Moveable Hulls
Connection

Puc. 8. MHOTOKOPIyCHOE CYHO CO B3aUMHO KHHEMAaTHYeCKUM
TIO/IBMKHBIM COEIMHEHHUEM KOPITyCOB
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b)-6)

Fig. 9. Multihull Vessel with two Outriggers (&), with one Out-
rigger (b)

Puc. 9. MHorokopnycHoe cyiHO ¢ AByMs ayTpurepamu (a)
U C OJTHUM ayTpurepom ()

the left board it operates as additional buoyancy. The ar-
rangement in the aft part is determined by the basic ar-
rangement of a displacement component exactly in the
aft part.

The vessels with a small area of the double hull
waterline (Small Waterline Twin Hull) receive a wide
outspread. The underwater part of their hulls which are
fixed on the continuous racks have a cigar-shaped form
(Fig. 10,a). The prismatic underwater hulls are shown in
Fig. 10,b, the vessels with underwater hulls on separate
racks are shown in Fig. 10,c. The constructive advan-
tages of the vessels with a small area of the double hull
waterline are obvious from Fig. 10,d which shows the
raised deck area and placement of living accommoda-
tions in the inter-hull bridge.

The vessels with a small area of the double hull
waterline need the increase of the longitudinal stability
which is reached by the installation of horizontal wheels
in the ends of underwater hulls (Fig. 11).

The horizontal wheel has a wing profile which is
turned towards the midship line. The wheels of such
a type locate on either side of a single vessel hull with
a small area of waterline.

The design of hull structures of vessels with different
variants of wing systems, with small area of waterline,
with kinematically movable connections is connected
with considerable difficulties in ensuring the transfer
and distribution of relatively big loads which are close
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KaK JIONOJIHUTEIbHAS IJIaBy4ecTh. PacmonoxeHue B kop-
MOBOI 4aCTH ONpPEEISIETCs] OCHOBHBIM PacIiOIOKeHNEM
COCTABIISIONICH BOIOM3MEIICHUSI UMEHHO B KOPMOBOM
JaCTH.

Bbonbiioe pacrpocTpaHeHHE TOMY4aloT cyla ¢ Ma-
JIOW TJIOINA/BI0 BaTEPIMHUM NBOHHOrO Kopmyca (Small
Waterline Twin Hull). [TonBogHast yacthk UX KOpITYyCOB,
3aKpETUICHHBIX HA CIUIONIHBIX CTOMKaxX, MIMEIOT CHIapo-
obpaznyto popmy (puc. 10, a). [Ipuzmarndeckne ToaBoI-
HBIE KOpITyca MoKa3aHbl Ha puc. 10,6, cyaa ¢ ToIBOTHEI-
MU KOPITyCaMH Ha OTJENbHBIX CTOMKax — Ha puc. 10, 6.
KoHcTpyKTHBHBIE IpeUMyIIecTBa CylI0B ¢ Majoi IIo-
IIaJbI0 BAaTEPIMHUM JIBOWHOTO KOPITyCa OYEBHIHBI M3
puc. 10,2: 9Ta MOBBIICHHAS TUIOMIAAb MATyOBI M pa3Me-
IIEHHUE KMIBIX TOMEIICHNH B MEKKOPITYCHOM MOCTY.

Cyna ¢ Mamnoil IUIONIaJbI0 BaTEPIWHUU JTBOWHOTO
KOpIyca HyKJar0TCs B MOBBIIIEHUU POAOIBHON OCTOM-
YHBOCTH, YTO JOCTUIAETCS yCTAaHOBKOW TOPH30HTAIbHBIX
pyJiell B OKOHEYHOCTSIX TTOJIBOIHBIX KOpIrycoB (puc. 11).

Topu3oHTANBHBIN PYIh HMEET KPBUTEEBON PO,
0OpameHHbIf B CTOPOHY IHAMETPaIbHON IIOCKOCTH.
[TomoOHbIE pysH pacroyiararorcs Mo 00e CTOPOHbI OfIU-
HapHOTO KOpIyca CygHa C MajoHl IUIONIaJbI0 BaTep-
JIMHUY.

[IpoexTnpoBaHue KOPIYCHBIX KOHCTPYKIHH CYyHZOB
C Pa3IUYHBIMH BapHAHTAMH KPBUIBEBBIX CHCTEM, C Ma-
JIOW TJIOIIA/ABI0 BATEPIUHMH, C KHHEMATHYECKH IMO-
JIBMDKHBIMU COEIMHEHUSIMU CBSI3aHO CO 3HAUUTEIbHBIMH
CJIOKHOCTSIMH B 00O€CIIEUeHNH Nepeladi U paciipeserie-
HUSI OTHOCHTEIILHO OOJBIIMX HArpy3oK, OJHM3KHX K CO-
CPEZIOTOUYEHHBIM, B JIOKAJIBHBIX paliOHaX KOPITYyCHBIX
KOHCTPYKLUH.

[Ipu opueHTanuu Ha KOpIyC KaramapaHa BO3HHKa-
€T BO3MO)KHOCTh HEMHOTO TPHUIIOJHATH €r0 HaJ| BaTep-
JIMHUEH, UCTIONB3YS CKAThIM BO3YX, HAarHETAeMBbIH 110]
KOpIIyC CYZIHA, Ha3bIBa€Mblil BO3AYIIHON MMOIYIIKOM.
B HOCOBOIl M KOPMOBOH 4acTSAX BO3AYLIHOW MOLYILIKH
YCTaHaBJIMBAETCS THOKOE OTpaKeHHE, CTIOCOOHOE Tpe-
MSITCTBOBATh HEKOHTPOJIMPYEMOMY BBITEKaHHIO BO3/1yXa
13 BO3/LyIIHOM MoAyIIKy. Takoro Tuma cyia npuHsTo Ha-
3bIBaTh CygaMu Ha Bo3aymrHoH monymke (CBII) ckero-
Boro tuma (puc. 12). CkeramMu Ha3BIBAIOT KECTKHUE KOP-
myca, Too0HbIe KaTaMapaHy.

Ecnu BO3IyIIHYIO MOJYIIKY YIEpXKHUBaTh IOA KOp-
IIyCOM Cy/IHa TOJIbKO THOKUM OTpa)kJIeHHUEM, TO MOXKHO
TIOJTYYUTh KOHCTPYKIIMIO CyJHA HA BO3/IYIIHOM MOIyIIKE
amduoduitHoro tuma (puc. 13). [Ipu 3TOM conmpuKrocHOBe-
HHE Cy[Ha C BOJHOMN MOBEPXHOCTHIO IIPOUCXOJHUT TOITHKO
THOKUM OTPaKICHUEM.

IIpoextupoBanne xoHcTpykuuit CBII cBs3aHo,
B TIEPBYIO 0Y€pE/b, C 00eCIeYeHUEM IIPOYHOCTH U N3HO-
COCTOHKOCTH TMOKHX 3JIEMEHTOB, OCOOCHHO B paifoHax
UX COEIMHEHHUH C KOPITyCHBIMH KOHCTPYKIHSAMH.

Heckonpko paHIy3ckux GupM pazpadoTanu mpuH-
LUIHAAIBEHO HOBBIH THIT CY[HA, IBUKUMOTO BeTpoM. Ero
HaKJIOHHBIN 12-MeTpOBBIil Mapyc-KphIJIO CO3aeT MOAb-
EMHYIO CHITY, KOTOPasi HE TOJILKO TOJIKaeT KOpITyC BIEpe/,
HO W TIPUITOJJHAMAET €ro M3 BOAbI, YMEHBINIAS THAPOAHN-
HaMHU4ECKOE COTIPOTHBIIEHHE. [IByXMETPOBBIE KOHIIEBHIC
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d)-2)

Fig. 10. Vessels with Small Area of Double Hull Waterline
(Small Waterline Twin Hull):

Puc. 10. Cyga ¢ manoil IuIomaapl0 BaTepIUHUU JBOHHOIO
xopmyca (Small Waterline Twin Hull):

a) — with Cigar-shaped Underwater Hulls /| ¢ curapo-
00pa3HBIMU MOIBOAHBIMU KOpITycamu; 0) —6) — with prismatic
hulls / ¢ mpusmarnaeckumu; ¢)—e6) — with underwater hulls
on separate racks / ¢ TIOZIBOIHBIMH KOPITyCaMH Ha OTACJIBHBIX
croiikax; d) —2) — with the inhabited cross-structure / ¢ UM
COCJTMHHUTETEHBIM MOCTOM
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Fig. 11. Horizontal Wheel which Stabilize Longitudinal Stabil-
ity of Vessel with Small Area of Double Hull Waterline (&) and
Vessel with Small Area of Single Hull Waterline (b)

Puc. 11. TopusoHTanbHBIH pyiab, CTAOMIM3HPYIOMIUN IPO-
JIOJIbHYIO0 OCTOHYHMBOCTD CY/IHA C MAJIOH IIOIIAIbI0 BATEPIMHUN
JIBOWHOTO KOPITyCa, (@) M CYAHO C MaJIOH IIIOIIAIbI0 BATCPINHUN
OIMHAPHOTO KopIyca (0)

CEeKIIMM KPBUIA KECTKO 3aKPEIUICHBI, a YETHIPEXMETPO-
BbIe BHYTPECHHHE JICPOHBI ITOJBIKHBI U YIIPABISIOTCS
OOpPTOBBIM KOMITBIOTEPOM, pearupys Ha MajehIime u3-
MEHEHHSI BETPA U «BBDKUMASD) M3 HETO MAKCHMYM TSTH.
ITpu cMene rajnca KpbUIo, MAaHEBPHUPYS IIEPOHAMH, TIe-
PEKHIBIBACTCS HA IPYTOii OOPT, a KOPITyC MOYTH B3IIETa-
eT HaJ BOJOH. B mepcmekTiBe momo0HOe CYyTHO CMOMKET
JIBUTAaThCS BTPOE ObICTpee BETpa, pa3BHBask HEBEPOAT-
HYIO JUIS TapyCHUKOB CKOPOCTh — 10 100 xm/4.

ObecrieueHre TPOYHOCTH KOHCTPYKIIUI TUIS TAKOTO
Cy[IHa, KaK U JUIS CY/IOB C KPBUIBEBBIMH CHCTEMaMH, CBSI-
3aHO C BOCTIPHATHEM KOHCTPYKIMSIMH OOJIBIINX COCpe-
JIOTOYCHHBIX HAarpy3o0K.
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Fig. 12. General View of Sidewall Air Cushion Vessel

Puc. 12. O0muii Bu CyI0B Ha BO3AYIITHON MOMYIIIKE CKETOBOTO
THIA

to the hull structures. They are concentrated in the local
regions.

There is a possibility to raise slightly the catamaran
hull above the waterline under the orientation on it using
the compressed air which is forced under the vessel hull
and is called the air cushion. In the bow and aft parts of
the air cushion the flexible protection which is capable to
interfere the uncontrollable air outflow from the air cush-
ion is installed. It is accepted to call the vessels of such
a type as a sidewall air cushion vessel (SACV) (Fig. 12).
A sidewall (skeg) is rigid hulls similar to a catamaran.

If one hold the air cushion under the vessel hull only
by means of the flexible protection, it is possible to obtain
a structure of the amphibious air cushion vessel (Fig. 13).
In this case, the contact of the vessel with a water surface
occurs only by means of the flexible protection.

First of all, the design of the SACV structures is con-
nected with the supply of strength and wear resistance of
flexible elements, especially in areas of their connections
with hull structures.

Some French firms developed essentially new type
of vessel which is movable by wind. Its inclined twelve-
meter sail wing creates the lift capacity which not only
pushes the hull forward, but also raises it from water,
reducing the hydrodynamic resistance. Two-meter wing
end sections are rigidly fixed, and four-meter internal
electrons are movable and controlled by the board com-
puter, reacting to slight wind changes and “squeezing
out” maximum draft from it. Under the tack change the
wing, maneuvering with electrons, is thrown on the other
board, and the hull almost flies up above water. In pros-
pect the similar vessel can move three times quicker than
wind, accelerating the improbable speed for the sailing
vessels up to 100 km/h.

The supply of the structures strength for such a ves-
sel is connected with the structures perception of the big
concentrated loadings like for vessels with wing sys-
tems.

The choice of optimum material for hull structures
is a separate question of the small high-speed vessels
design. The modern technologies which are applied in
shipbuilding allow stopping on the following materi-
als: shipbuilding steel (SS); lightweight alloys (LA);
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Fig. 13. Amphibious Air Cushion Boat

Puc. 13. Karep Ha BO3IynIHO#M moaymrke aMpuOUITHOTO THIIA

OTI[CJ'I])HI)IM BOIIPOCOM TMPOCKTHUPOBAHUA MaJbIX
CKOPOCTHBIX Cy/IOB SIBIISICTCSI BEIOOP ONTHMAaJIFHOTO Ma-
Tepuanga I KOPIMYCHBIX KOHCTPYKIMH. CoBpeMeHHBIE
TEXHOJIOTHH, TIPUMEHSEMbIC B CYJOCTPOCHHH, TTO3BOJIS-
IOT OCTAaHOBHUTBHCS Ha CJICAYIOIIUX Marepuaiax: Cyao-
crpoutenbHas craib (CC); nerkue crutassl (JIC); mamu-
HUpoBaHHas aApeBecrHa (JIJ1); apMupoBaHHBIE TUTACTUKH
(AIT); connBUUYEBBIC KOHCTPYKIIMM Ha OCHOBE apMHpO-
BaHHBIX TTacTUKOB (CD).

Bribop marepwana B 3HaYMTENBHOM CTENEHW 3a-
BUCHUT OT Ha3Ha4de-HUA, PAa3MEPOB, PEKUMA IBHKECHHS
W YCIIOBHH SKCIUTyaTallud Maibix cynoB. Jlis cynos,
UCTIONB3YEMBIX B PEKUME SIXT (KPaTKOBPEMEHHBIE SIIH-
30[IMYECKHE BBIXObI), OECCIIOPHBIM JINAEPOM CPEIN Ma-
TEpUAJIOB SBJIAIOTCS APMUPOBAHHBIEC TUIACTUKU M CIHJI-
BUYEBbIC KOHCTPYKLMHM — BCJIEACTBHE Majoro Beca
1 CPAaBHHUTEIIFHO HEBBICOKOM CTOMMOCTH TIPH CEPUIHHOM
Mpou3BoOJCTBe. HemocTaTku MaHHBIX MarepuayioB (OT-
HOCHTEIBHO HEOOJB-II0M CPOK CIY>KOBI M CKJIOHHOCTb
K PAcCIOCHMIO MPU ITUHAMWYECKUX Harpys3kax) B JaH-
HOM PEXHME dKCIUTyaTallii HeCyleCTBCHHBI. JIaMUHN-
pOBaHHAas JPEBECHHA U3-3a JOPOTOBU3HBI IIPUMEHSETCS
B OCHOBHOM JUIsl 9KCKJIFO3UBHBIX SIXT.

Jnst cynoB ¢ KECTKUMM PEKUMAMHU IKCIITyaTallnu
(marpynbHBIE, criacaTeNbHbIE, CIy)KeOHBIC), TTpeIHa3Ha-
YEHHBIX JUIS JUINTEIBHON SKCIUTyaTallud B XOIOBBIX pe-
YKMMax, 0CTAeTCsl BBIOOP MEX/Iy CY/IOCTPOUTEIILHOM CTa-
JIBIO W JIETKUMH CITaBaMu. HecMoTpst Ha 3HaUMTENBHOE
KOJINYECTBO MCCIIEIOBAaHUN B JJAHHOW 00JIacTH, BHIOOD
HE SBJISETCSI MPOCTBIM M3-32 3HAYUTEIBHOW DPa3HHIIBI
B CTOMMOCTH KOHCTPYKLHH M TPEOYET JOMOIIHUTEILHOTO
ananm3a. C [ebio CPaBHEHUS PE3yIbTaTOB IPUMEHEHHS
QIBTEPHATUBHBIX MAaTepualioB CIEIyeT pacCMOTpPETh
(baKTOpBHI BIMSHUS Ha TPOCKTHBIC TAPAMETPHI CY/THA.

Bce akTopsl OlIEHUBAIOTCS B MPEIIIOIOKCHHUU, YTO
QJIBTEPHATUB-HBIC KOHCTPYKIMH SIBIISIFOTCSI PABHOITPOY-
HBIMH U BBITIOJIHAIOTCS BCE TPEOOBAHMUS, IPEbSBIIsIEMbIC
KnaccudukaimoHHBIM OOLIECTBOM K KOHCT-PYKIHUSIM
paccMaTpuBaeMoro CyJaHa.

1. daxktop  BIMSHMA Ha  APXUTEKTypHO-
xoHCTpYKTHBHEIH THN (AKT) cymHa KommdecTBEHHOI
oleHke He noanaercs, onHako AKT cymecTBenHo Bius-
eT Ha GOpMOOOpa30BaHNE IPOCKTUPYEMOTO CYIHA.
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laminated wood (LW); reinforced plastics (RP); sand-
wich structures on the basis of the reinforced plastics
(SS).

The material choice depends substantially on appli-
cation, sizes, mode of movement and operation condi-
tions of small vessels. For vessels which are used in the
yacht mode (short-term incidental sailings) the reinforced
plastics and sandwich structures are the indisputable lea-
ders among materials in consequence of small weight
and rather low cost under mass production. The draw-
backs of such materials (relatively small service life and
tendency to stratification under the dynamic loadings)
are insignificant in this operation mode.

The laminated wood is used generally for exclusive
yachts because of high cost.

For vessels (patrol, rescue, service ones) with rigid
operation modes and which are intended for long op-
eration in running modes there is a choice between the
shipbuilding steel and easy alloys. Despite the significant
amount of research in this field the choice is not simple
because of the considerable difference in structures cost
and demands additional analysis. It is necessary to con-
sider the factors of influence on the design vessel param-
eters in order to compare the results of alternative materi-
als application.

All factors are estimated in the assumption that the
alternative structures are equal in strength and all the re-
quirements which are suggested to the structures of the
considered vessel by the Classification Society are ful-
filled.

1. The factor of influence on the architectural con-
structive type (ACT) of a vessel does not yield to the
quantitative assessment; however the ACT influences es-
sentially on the projected vessel forming.

Under the identical forms, capacity characteristics,
power weight ratio the lightweight alloy vessel will have
smaller displacement and, respectively, high speed in all
movement modes under equal weather conditions at the
expense of small hull weight. It is connected with the ba-
sic ratios of the main regularities and forming parameters
for all vessels.

At the expense of reduction of the “hull mass” com-
ponent as a part of full displacement the position of the
vessel gravity center on height will be a bit less than for
the vessel with a steel hull (SH) and the stability will
be higher respectively. There are less technological re-
strictions of the form for the lightweight alloy structures
(LA), than for the steel structures (SS) (because of high
alloy plasticity). Therefore, almost any forming is possi-
ble what is especially important under the vessel exterior
development and difficult contours formation.

2. The factor of the weight hull structures realizes
the decrease of the hull structures weight from the LA
in comparison with the full strength steel structures. It
does not demand the testifying, it is only a question of
quantitative indicators.

The correct masses relations are given for several al-
ternative variants of vessels, for example in [7] the mass
of the LA structures to the mass of the SS structures is
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Fig. 14. Sailing High-speed Vessel with Wing Propulsion

Puc. 14.
JIBUKHTEIEM

ITapycHOE CKOPOCTHOE CyIHO C KpPBUIBEBBIM

[Ipu onmnHakoBbIX (hopmax, XapakTepUCTHKaX BMe-
CTHMOCTH, 3HEPrOBOOPYKEHHOCTH CYAHO W3 JIETKOTO
CIJIaBa, 3a CUET MEHBIIETO Beca KopIyca, OyJeT UMeTh
MEHbIIIee BOJOM3MEIIEHHE M, COOTBETCTBEHHO, OOJIb-
LIYI0 CKOPOCTh BO BCEX PEKMMaXx JIBIKCHUSI MPU PaB-
HBIX TTOTO/IHBIX YCJIOBHSX. JIst BCEX CYZOB 3TO CBSI3aHO
C OCHOBHBIMH COOTHOMICHHSMH IVIaBHBIX pPa3MEpEHUH
u apamerpaMu GpopmMooOpazoBaHHsI.

3a cdyeT yMEHBIICHHUS COCTABILIONIEH «Macca Kop-
IIyca» B COCTaBE IMOJHOTO BOJOU3MEIICHUS MOIOKECHUE
LIEHTPa TSDKECTH Cy/lHA IO BBICOTE OYJeT HECKOJIBKO
MEHBIIIE, YeM JUIsl Cy/IHa C KOPITyCOM M3 CTald M, COOT-
BETCTBEHHO, OyleT BBIIIE OCTOMYMBOCTH. TeXHOIOTHU-
YECKUX OTpaHMYEHUH (OPMBI KOHCTPYKIHMIT U3 JIETKOTO
CIlJIaBa MEHBIIIE, YeM JUIsi KOHCTPYKIMH U3 cTaiu (13-3a
BBICOKOW TUIACTUYHOCTH CIUIABA), TIO3TOMY BO3MOXHBI
TOUTH JIt0ObIe (hOPMOOOPA30BaAHHUS, YTO OCOOESHHO BaXK-
HO TIpH OTPabOTKe JKCTEpbepa cynHa U (HOPMHUPOBAHUH
CJIOXKHBIX 00BOZIOB.

2. ®axTop Macchl KOPITyCHBIX KOHCTPYKIHH pea-
JIN3YyE€T OYCBHUIHOCTb CHMXKXCHHUSA MACChl KOPITYCHBIX
koHCTpyKIui n3 JIC 1o cpaBHEHHIO ¢ PaBHOIPOYHBIMH
KOHCTPYKIMIMU M3 cTanu. OH He TpeOyeT MoxTBepiK-
JICHUI — 3TO TOJIBKO BONIPOC KOJIMYECTBEHHBIX MTOKA3a-
Tesel.

KoppekTHble COOTHOIICHHS Macc MPHUBOISTCS IS
HECKOJIbKHUX aJIbTEPHATUBHBIX BAPHAHTOB CY/I0B, HAIlPH-
Mep, B [7] (Macca korcTpykiuit JIC/Macca KOHCTpY KU
CC): —0,603; 0,670; 0,640; 0,608 — st pa3THMIHBIX
CPaBHHMBIX BapHaHTOB MaJbIX CylIOB. B 1e0M MOXHO
TOBOPUTH 0 Oyin3KoM K 40 % CHIDKEHUHU MacChl KOpITyca.

Teopernueckre HCCIENOBaHMSI CHIDKCHUSI Mac-
CBl KOpITyca M3JIOKeHBI B [1], rae mpuBomuTcs nuara-
30H BO3MOXHOTO YMCHBIIEHHS BECOBBIX IOKa3aTeleH
Ha 30...50 %. [lupokoe mpuMeHEHHE OTHOCHUTEIHHO
HHU3KOIPOYHOTO cruiaBa AMr3 M 0cOoOEHHOCTH Hccite-
JIOBaHMM, HANpPABIEHHBIX Ha CO3JAaHUE KOHCTPYKLMH
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0.603; 0.670; 0.640; 0.608 for various comparable vari-
ants of small vessels. So, we can speak about the hull
weight decrease which is close to 40 %.

The theoretical research on a problem of the hull
weight decrease is presented in [1] where the range
of possible decrease of the weight indicators is given
by 30...50 %. The wide application of the AMr3 low-
strength alloy and specific features of the research di-
rected on the development of structures with the under-
estimated minimum thicknesses confirms the hull weight
decrease which is close to 40 %.

The research results given in [4] predict the decrease
of the hull structures weight (approximately by 35 %) for
a vessel from the LA in comparison with a vessel from
the SS with a bulkhead from the LA. The provided data
are confirmed by the research results given in [8].

In general, according to the generalized research re-
sults we can speak about the weight decrease (by 35...
40 %) of the hull structures which are made of the LA in
comparison with the steel structures.

3. The factor of cost of the hull structures develop-
ment is characterized by the relation of costs of the de-
veloped hull structures from the LA and steel. The cost
of a hull structure from the ship-building steel in Ukraine
is 3.9...4.3 $/kg depending on its manufacturing comple-
xity. The cost of a hull structure from the LA is 23...
27 $/kg. The initial expenses of the structures manufactur-
ing is 6 times as much as expenses of the steel structures.

4. The factor of service life of the hull structures of
vessels from the SS and LA has significant differences.
The majority of the Principles of classification societies
provide the service life of 25...30 years with one exten-
sive repair for steel vessel structures. There is much lon-
ger operation of small vessels with steel hulls under the
condition of vessel care and its operation in fresh-water
reservoirs. The reason of quite fast structures wear is the
corrosion in places which are hard-to-reach for renewal
of protective coverings. The most weak places are the
teakwood decking (the sealants have limited service life
and leak water to the decking surface and the intensive
corrosion wear begins), the bilges along the whole length
of the hull, the internal surfaces of the built-in water and
waste tanks. As a rule, after 10...15 years of vessel op-
eration the relaying of decking and extensive repair with
replacement of the structure part are required. The repair
is rather expensive.

The LA structures can serve incomparably longer.
If considering the welded vessels, it is possible to count
some dozens of small vessels constructed in the late six-
ties and have been maintained till present days only in
Mykolayiv without the extensive repair. The biggest pos-
sible service life of welded yachts from the LA is not es-
tablished today, since this material for the hull structures
manufacturing by means of welding came actively into
operation only from the middle of the sixties. It is only
known that the light-weight alloys yield to corrosion in
100 times less, than shipbuilding steel [3].

It is necessary to take into consideration that the LA
hull need the periodic procedural servicing of sacrificial
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C 3aHWKCHHBIMH MHHUMAJIbHBIMU TOJIIHHAMH, IO
TBepkaaeT Onmmskoe k 40 % CHUKEHHE MacChl KOpITyca.

Pesynbrarel uccienoBaHuii, NpuBEACHHbIE B [4],
MIPOTHO3UPYIOT CHIKCHNE MACCHI KOPITYCHBIX KOHCTPYK-
nuii s cyaHa u3 JIC, mo cpaBHenuto ¢ cyaHoMm u3 CC
¢ "Haactpoikoii u3 JIC, mpubausutensuo Ha 35 %. [Ipu-
BEJICHHBIC JIaHHBIC TOITBEPKAAIOTCS PE3yJIbTaTaMH HC-
cJIeI0BaHU BBIOJHEHHBIX B [§].

B 00mux gepTax, mo 0000IeHHBIM pe3ylIbTaTaM Hc-
CJIeIOBaHUH MOXKHO TOBOPHTH O CHWKCHHUH MAacCCHI KOp-
ITyCHBIX KOHCTPYKIUH, n3rotoBieHHsIx u3 JIC, mo cpas-
HEHHIO ¢ KOHCTPYKIMAMU U3 cTany, Ha 35...40%.

3. ®akTOop CTOMMOCTH H3TOTOBJIICHUS KOPITYCHBIX
KOHCTPYKITMHA XapaKTepU3yeTCs] COOTHOIICHWEM CTOU-
MOCTEH HW3TOTOBIICHHBIX KOPIYCHBIX KOHCTPYKIIUH M3
JIC u crasmm. CTOMMOCTD KOPITYCHOM KOHCTPYKITUH U3 CY-
JOCTPOUTENBLHOM cTanu B Ykpaune — 3,9...4,3 gon./kr
B 3aBHCHMOCTH OT CJIOKHOCTH W3TOTOBJICHHS; CTOUMOCTh
KoprycHoW KoHcTpykumu u3 JIC — 23...27 pom./kr.
[IpeBrImeHNe HaYaIBHBIX 3aTPaT Ha M3TOTOBJICHUE KOH-
CTpYKIHA — OoJee 4yeM B 6 pa3 1Mo CpaBHEHHUIO C KOH-
CTPYKIUSIMH U3 CTAIIH.

4. @akTOp CpOKa CITyKOBI KOPITYCHBIX KOHCTPYKITHI
cynoB u3 CC u JIC paer 3HauuTenbHble pazauuus. s
CTAJNBHBIX CYIOBBIX KOHCTPYKIHH O0ombmuHCTBO [IpaBmmn
KJIaCCH(PUKAITMOHHBIX OOIIECTB MPEIYCMAaTPHBAIOT CPOK
cnyx0b1 25...30 €T ¢ OXHHUM KalUTaJbHBIM PEMOH-
ToM. OTMedeHb! cityuan Oojiee JOJITOW IKCILTyaTaluu
MAaJIbIX CYJIOB CO CTaJIbHBIMU KOPIIyCaMH IPHU YCIOBUU
0COOCHHO TIIATEIHHOTO yXOJIa 3a CYIHOM M JKCIUTyara-
MU B MPECHOBOAHBIX BomoeMax. [IprumHa JOBOIBHO
OBICTPOTO M3HOCA KOHCTPYKIIMHA — KOPPO3HSA B MECTaX,
TPYAHOOOCTYIIHBIX JJIA BO300HOBJICHHUS 3alIUTHBIX II0-
kpeiTuii. Hanbornee ysI3BUMBIMH MECTaMH SIBIISFOTCS
HACTHJIBI TMajay0 TOJ THKOBBIM IOKPBITHEM (TepMETHU-
KH UMEIOT OTPAaHWYCHHBIA CPOK CITY)KOBI M C TEUCHUEM
BPEMEHH TPOMYCKAIOT BOAY K TOBEPXHOCTH HACTHIIOB,
HAYMHAETCS NHTCHCUBHBIA KOPPO3MOHHBIA M3HOC), JIBS-
Jla 1Mo BCeil JUIMHE KopIlyca, BHYTPEHHHE MOBEPXHOCTH
BCTPOCHHBIX BOISHBIX M CTOYHBIX HUCTepH. Kak mpaBu-
mo, mocie 10...15 et skcrutyaTanuu cyaHa TpeOyroTcs
MepeyKIIaKa MaTyOHbIX HACTHIOB U KalHUTaJIbHBIN pe-
MOHT C 3aMEHON 4acTu KOHCTpYKLui. PeMOHT nocrarou-
HO JI0pPOTOCTOSILIUH.

Konctpykiuu u3 JIC MOTYT CIIy)KUTh HECPAaBHEHHO
nonbiie. Ecnu paccMarpuBarh CBapHBIC Cyla, TO TOJb-
k0 B HmkonmaeBe MOXXHO HACUHTATh HECKOIBKO JECAT-
KOB MaJbIX CYIOB, TOCTPOCHHBIX B KOHIlE 60-X romoB
1 IKCIUTYyaTHPYIOMIUXCA IO CUX MOp 0e3 KamuTaIbHOTO
pemonTa. HanbonpImuii BO3MOXKHBIH CPOK CITyKOBI CBap-
HbIX XT U3 JIC Ha cCerolHsIHUN JeHb HE YCTAHOBJIEH,
TaK KaK dTOT Marepuai Jjs U3TOTOBICHHS KOPITYCHBIX
KOHCTPYKITHHA CITOCOOOM CBapK{ Ha4dasl akTUBHO IIpHMe-
HATBCS TOJBKO C cepeanHbl 60-X rooB. M3BecTHO HIIE,
yto JIC B 100 pa3 MeHbIIe NOATAIOTCS KOPPO3UHU, YEM
CcyA0CTpoUTeNIbHAs cTalb [3].

Crnemyer MpHHUMATh BO BHUMAaHHE, YTO KOPITYCHBIC
KOHCTPYKINH, BBITOTHEHHBIE U3 JIC, Hy)XIaroTes B pe-
IJTAMEHTHOM OOCITY)KUBAHUU TPOTEKTOPHON 3aI[UTHI
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Table 1.
Taomuma 1.
Operational Characteristics . .
P Sed Light-weight Alloy
No. / Ne OKCIITyaTanoHHas N
Cranp Jlerkwuii crinas
XapaKTepHUCTHKA
1 Extensive Repair On average once in 15 years * Not required
KanuranpHbI peMOHT B cpennem 1 pa3 B 15 ner* He tpebyercs
. Without the cost of preparato .
Repair in the Case . f prep "y Without the cost of preparatory
work is 3,9—-4,3 $/kg .
of Damage work is 23-27 $/kg
2 Bes yaera ctommoctn
Pemonr B ciryuae be3 yuera croumoctu
MTOBPEXKICHUS NONOTOBHTENLHEIX paboT MOATOTOBUTENBHBIX PaboT 23—27 moi./kr
3,9—4,3 nou./kr ’
3 Top-dressing Thermomechanical Mechanical thermal
PuxtoBka TepmomexaHuueckas MexaHoTepmuueckas
Hollows, holes (hollow resistance is by 29 %
more than the equivalent steel structures have,
Nature of Bulk Damages Hollows. holes destruction resistance is by 12,5 % more)
4 Xapakrep MOBpeKICHUN MU ’ Bwmstunbl, mpoOOUHBI (COMTPOTUBIIIEMOCTD
BMsiTHHBL, TIPOOOUHBI o
HaBaJlax BMATHIO Ha 29 % Gobne, 4eM y 9KBHBAICHTHBIX
CTaJIbHBIX KOHCTPYKIHM, CONPOTUBIIAEMOCTD
paspymenuto Ha 12,5 % Gosbiie)
Standard “sea” scheme
(possible appearance of indelible
yellow stains on the covering and Standard “sea” scheme
L the necessity of complete repaint under the due care — 3...4 years).
Painting of External ty of comp P ( . years)
Surfaces of structure) Only the decorative layer further renews.
5 CranmapTHas «KMOPCKasD) cXema CrangapTHas «MOpcKas» cxema (Ipu
Oxpacka Hapy»KHBIX
o (BO3MOXXHO MOSIBIICHHE Ha/JIeXkKAIIeM yXoJe coxpaHseTcs 3 —4 rona).
MOBEPXHOCTEH N
HECMBIBACMBbIX KEJITBIX ITIOTEKOB B JAJIbHEUIIIEM BO306HOBﬂﬂeTCﬂ TOJIBKO
HAa MMOKPBITHH U HEOOXOMMOCTh JICKOPATUBHBIH CIIOMH
MIOJTHOM TIEPEKPACKH KOHCTPYKIIUH)
Partial renewal of coverings
Painting of Internal Surfaces once in 2 years . .
gof /e Y Renewal is not required
6 Oxpacka BHyTPEHHUX B cpennem TpebyeTcs yacTHYHOE
o . Bo3o0OHoBIeHKE, KaK paBHIIO, HE TpeOyeTcs
MOBEpXHOCTEit BO300HOBIICHHE TIOKPHITHI
pa3 B 2 roza
Rather high. It renews after the . .
. 8" . 4 . High for a long time. Rather small number
high-quality extensive repair > .
R, of similar vessels is in the secondary market.
Vessel Liquidity JlocTaTo4HO BBICOKAS.
7 Bricokast B TeueHue JUIMTENBHOTO BPEMEHH.
JIukBUAHOCTH CyaHA Bo3zo6HoBsI€TCS TOCTIE
OTHOCHUTENBEHO MaJIO€ KOJIMYECTBO MOIOOHBIX
MPOBENICHHST Ka4eCTBEHHOTO
CYIOB Ha BTOPHYHOM PBIHKE
KalMTaJIbHOTO PEMOHTA

** Characteristics are improved under the plasma spraying on a surface of steel structures of the anode layer /| XapakTepucTUKI
YITyUIIAOTCs IPH MIa3MEHHOM HAIbUICHUH Ha MOBEPXHOCTDH CTAIBHBIX KOHCTPYKIIUH aHOAHOTO CJIOS.

protection (timely anodes replacement) and the applica-
tion of lay anodes can be demanded for a vessel during
the long-term dockage on the berths which have big
masses of steel structures.

5. The factor of influence on operational characte-
ristics is reduced to the main operational characteristics
for structures from steel and the LA which are given in
Table 1.

CONCLUSION. 1. The provided analysis of the
constructive decisions carried out in small and high-
speed shipbuilding is reduced to remove the vessel hull
from water surface, which is a dividing border of two
environments. The air and water environments differ on
the density approximately in 800 times. 2. In a range of
the increased speeds the wave component of water re-
sistance to vessel movement is defining. Therefore, the
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(cBOeBpeMeHHasI 3aMEHA aHONOB) W IS CyTHA MOXKET
oTpeOoBaThCsl NPUMEHEHNE CTOSHOYHBIX aHOZOB IIPH
JIIATEIBHBIX CTOAHKAX Y MIPUYajIOoB, UMECIOIINX 6OJ'IBIHI/IG
MacChl CTaIbHBIX KOHCTPYKIIHH.

5. @axkTOp BIUAHUS HA DKCILIyaTallUOHHBIE Xapak-
TEPUCTUKU CBEIEH K OCHOBHBIM SKCIUIyaTallHOHHBIM
XapaKTepUCTUKaM JUIsl KOHCTpYKIui u3 cramu u JIC, ko-
TOpbIE MPUBECHBI B Ta0I. 1.

BBIBO/BI. 1. ITpuBeaeHHbIN aHATN3 KOHCTPYKTHB-
HBIX PEIICHUM, PEAM3yeMbIX B MaJIOM U CKOPOCTHOM
KOpaOJIEeCTPOCHNH, CBOAWUTCS K CTPEMIICHHIO YNAJIUTh
KOpIYC CylHa OT BOJHOW MOBEPXHOCTH, SBISIOIIEHCS
pa3nenuTenbHOM rpaHuLei AByX cpea. Bo3nyniHas v Boa-
Hasl cpesia OTIAMYAETCs M0 CBOCH IUIOTHOCTH HPUMEPHO
B 800 pa3. 2. B nmama3oHe MOBBINICHHBIX CKOpOCTEil
OTIPEZICTISTIONIMM  SIBJISIETCSI  BOJIHOBAsl  COCTABIISIOIIIAS
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main hull structures of vessel either lift above water
surface or submerge. The constructive decisions which
provide the lifting of the vessel hull above water surface
are more common and carried out by the planning, wing
systems, creation of the air cushion and a combination of
these constructive methods.

The light-weigh alloy is more preferable according

to the comparison of alternative variants of hull struc-
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COMPOTHUBIICHUS] BOABI JBHXKEHHUIO cynHa. I[losTomy
OCHOBHBIE KOPITyCHBbIE KOHCTPYKLIUHU Cy/IHA MW MOJHU-
MaroTCs HaJl ypOBHEM BOJIHOH TOBEPXHOCTH, HITH 3arTy0-
nsitotesi. KOHCTpYKTHUBHBIE pelieHus, 00ecreuBarome
MOABEM KOpITyca Cy/lHa HaJl CBOOOAHON TOBEPXHOCTHIO
BOJIbI, BCTPEYAIOTCS TOPA3/10 Yallle U Peanu3yoTcs IIHC-
CHPOBaHMEM, KPBUILEBBIMU CHCTEMaMH, CO3/1aHHEM BO3-
JYIIHOW TIOAYIIKH M KOMOWHAIMEH 3THX KOHCTPYKTHB-
HBIX PHEMOB.

Hcxonst U3 cpaBHEHHS aNnbTepHATUBHBIX BAPHAHTOB

MAaTepHaoB KOPIYCHBIX KOHCTPYKIIUIL 10 KPHTEPHUIO CO-
BOKYITHBIX 3aTPaT 3a BECh CPOK IKCILTyaTalllH, PEAIO-
YTHTEIbHEE JETKUi CIUIaB. J{OMOIHATEIBHO MOSIBILIIOTCS
CIICIYIOIIUE OJOKUTENbHBIE (PAKTOPBI: ITOBBIICHHbIE
ACTETHMYECKHE XapaKTePUCTHKH 0ObEKTa; MPOCTOTa 00-
CITy’)KHBaHUs KOHCTPYKIHMI B IKCILTyaTalllH; MOBBIIIC-
HHE JTMKBUIHOCTH Cy/IHA Ha BTOPUYHOM PBIHKE.

tures materials on the criterion of cumulative expenses
over the whole term of operation. There are following
positive factors: the raised esthetic characteristics of the

object; the simplicity of structures service in operation;

the increase of vessel liquidity at the secondary market.
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HauvoHanbHbIN YHUBEPCUTET KOpabnecTtpoeHns umeHn agmupana MakapoBsa

HAYYHO-NMPON3BOACTBEHHbI KOMINEKC
«N3NMTYYNHA» P,

Maccaxnpckoe cyaHO Ha BO3AyLLHOWM noAayLike amgubuinHoro tuna
(CBIMA) «bepkyT» npegHa3sHa4yeHo AJis NepeBO3KU ftofer no Bofe

M NbJy B MOPCKUX U PEYHBIX PaiOHaxX Mpu TeMMepaType Hapy>XHOro
Bo3gyxa oT —20°C go +45°C, ¢ yaaneHneM oT MecTa yboexuuia Ha pac-
cTosiHne o 50 Munb, € 3aX0[0M B KPYMHbIE PEKU.

CBIMA «bepkyT» npegHa3HayeHO Ans 3KcniyaTauMm B NpUOpPEeXHbIX Mes-
KOBOAHbIX 1N 3ab0NoYeHHbIX parioHax, B 3apoclleM MenkoBojbe, B obBof-
HEHHbIX BO BpeMs pa3/inBa pek y4yacTKOB CylLuW, BO BPeMS Jlefoxofa W Lyru,
B TyHApe 6e3 orpaHuyYeHusi NMPOYHOCTU MOKPOBA, MO CHEry niobon NPoYHOCTH,
Nno pekam BO BpeMs NleoX0Aa 1 nepfocTaBsa.

PykoBoauTtenb npoekra:
A-T.H., npocdeccop 3anyes B.B.

Hay4yHo-uccnepoBartenbckas Yactb HYK
Hay4Ho-npou3BOoACTBEeHHbIN KoMMyieKc «znyumnHa»
e-mail: science@nuos.edu.ua

website: nuos.edu.ua/science; Ten.: +38 (0512) 709-105

Ten.: +38 (067) 515-75-53
e-mail: zvv1949@gmail.com

78



