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KOHCTPYKTUBHOE OBECINEYEHUE CAMOCTOSATEJbHQIO
ClNACAHUsA goaABoAHUKOB U3 QTCEKOB ABAPUNMHOMU
noaABOAHOM JIOAKWU, NEXALLEN HA TPYHTE

HccnenytoTes: (pakTophl, CONPOBOKAAIOIINE aBAPUHHYIO MOKJIAJIKY TTOABOIHON JIOAKM HA TPYHT U BIMSIOLINE Ha O€30MAaCHOCTD
criacaHus ee skunaxa. Llenpro paboThI SIBIISIETCS BBISIBICHHE OMTACHBIX (DAKTOPOB, OLIEHKA CTENICHHU MX BIMSHHS HA 0€30MaCHOCTh
CIacaHus, a TaKke pa3paboTKa KOHCTPYKTUBHBIX MEPOINPHSATHH, HAIPABICHHBIX IIOBBINIEHHE 3(Q(EKTHBHOCTH CIIacaHUs
JIMYHOTO COCTaBa aBaPHIHON MOBOIHOI JIONKH, JIeXaIeil Ha TpyHTe. BhIoaHeH aHamu3 JaHHBIX 10 aBapUsIM OTEYECTBEHHBIX
1 3apy0eKHBIX MOABOAHBIX JIOIOK, PACCMOTPEHBI CYIIECTBYIOIINE CPEICTBA U CIIOCOOBI CTIACAHHs MMOABOIHUKOB M3 aBapHHHOI
TIOZIBOTHOM JIOAKH, Jexallel Ha rpyHTe. [IpoBeneH maTeHTHBIM MOUCK U300PETEHUH, HANIPABICHHBIX Ha COBEPILCHCTBOBAHHE
CItacaHusl dKUITaKeH aBapI/ll‘/'IHle MOABOJAHBIX JIOAOK. BrisiBieHbI HEYUYTCHHBIC paHEC NMPUYUHBI BO3SMOXXHOI'O POCTAa HMAaBJICHUSA
B HeaBapUUHBIX OTCEKaX MOABOIHOH JIOAKH, Jexalleld Ha rpyHTe. Bblo/iHeHa OlLieHKa CKOPOCTH POCTa JaBJICHUS U CTEHCHb
€ro BIMSHUS Ha 0€3011aCHOCTD CITACaHWsI JINYHOTO COCTaBa MOABOMHON JIONKHU. Pa3paboTaHbl KOHCTPYKTHBHEBIE MEPOIIPHSITHS 110
MIPEIOTBPAIICHHIO MTOBBIIICHNS JABICHUS B HEABAPUIHBIX OTCEKax IOABOJHON JIOAKH. BBIsSBICH omacHbIil (pakTOp MOBBIILICHUS
JIaBJIEHUs] B HEaBapUIHON IMOJBOJHOMN JIOAKE, JIexkallell Ha rpyHTe. TexHndyeckoe pelieHue, MpeioTBPaIlaoNee NOBbIIIEHUE
JIaBJI€HMs, TO3BOIUT 6€3 CyIIECTBEHHBIX 3aTPaT MOBLICUTH BEPOSATHOCTH CIIACAHNUS MOABOAHUKOB MPH MOJOOHBIX aBapHsIX.

KnroueBble cnoBa: noaBoaHas J0/(Ka, aBapusi, IIOBIIICHHE JABJICHHs, OTCCK-y0exKuIIle, CriacaHue.
ABTOPBI 3a5IBJISIIOT 00 OTCYTCTBHU BO3MOXKHBIX KOH()IUKTOB HHTEPECOB.
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Safe escape factors in case of emergency grounding of a submarine are considered. The purpose is to identify dangerous factors,
evaluate their impact on safe rescue as well as to work out design measured to enable efficient crew rescue from a grounded
submarine. Data on accidents with Russian and foreign submarines are analysed, existing crew rescue equipment and methods
for grounded submarines are reviewed. Patent search is done for inventions to improve crew rescue from crippled submarines.
Earlier unaccounted causes of possible pressure rise in intact compartments of grounded submarines are revealed. The rate of
pressure rise as well as its implications for safe rescue of submarine crews are evaluated. Design measures are elaborated to avoid
pressure rise in submarine’s intact compartments. The pressure rise in intact submarine is identified as a hazardous factor. The
cost-effective technical solution proposed to prevent pressure rise would increase the chances for safe escape of submarine crews
in case of such accidents.
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Puc. 1. BapuaHT aBapuiHon o6ctaHoBKM B oTcekax [1J1

Fig. 1. An accident scenario for submarine compartments

Jlnst obecriedeHUs] JKUBYYECTH MOABOJHOM JIOAKH
(IUT), ee HamBOAHON W MOIBOJHON HEMOTOILUIIEMOCTH,
a TaKoke 00ecIieueHNst BOSMOKHOCTH CITACAaHUS SKUTIAKa
npounbit Kopiryc [1J] KOHCTPYKTHBHO pa3nerieH Ha OT-
CEKH{ BOJIOHETIPOHUIIAEMBIMH TTOTICPEIHBIMH ITepeOopKa-
Mu. [IpodHOCTE M yCTOWYMBOCTE MEPeOOPOK, OTACISIO-
IIMX OTCEKH-YOEXKHIIA, B KOTOPBIX PACTIONarafoTcs cha-
caTeNbHbIC YCTPOMCTBA, JOIDKHBI 00CCTIEIHTh BO3MOXK-
HOCTb KaK CaMOCTOSTCIIBHOI'O CIlaCaHUs ITIOABOIHUKOB
Ha DIyOMHaxX (BIUIOTH A0 MPEACTBHBIX, TIE BO3MOXKHO
UCIIOJIb30BaHKE CIIACATENILHOTO CHAPSKEHUS! TTOJIBOIHH-
Ka), TaK U TPH ITOMOIIH CHJI ITOWCKOBO-CIIACaTEIbHOTO
oOecrieueHHsI.

W3BecTHO, YTO IO T€PMETUYHOCTHIO MOHMUMAETCS
CIIOCOOHOCTh KOPITYCHBIX KOHCTPYKIIMHA HE MPOIYCKATh
ra3000pa3HbIe BEIIECTBA M adPO30IIH, a IO HEPOHHUTIA-
€MOCTBIO — CITOCOOHOCTh HE MPOIYCKATh BOAY U APYTHE
xunkoctu [1-2]. Mexorceunsie nepedopku 11 sBis-
IOTCSl HETIPOHUIIAEMBIMH, HO HE a0CONIOTHO TepMeTHY-
HBIMU 10 IPUYHHE HAJTHIHUS OONBIIOr0 KOJTHYECTBA KOM-
MYHUKalUi (TpyOONpOBOAOB, KaOEIbHBIX TPAcc) Mpo-
XOJSIIIMX yepe3 nepebopku. PykoBossiiie 10KyMEHTHI
BoeHnHoO-MOpcKOTo (oTa pernameHTHpYIOT J0IycCKa-
EMYIO CTEIleHb IPOTEYKM BO3/yXa Yepe3 HEIIOTHOCTH
nepedopok [1-2].

B ciydae aBapuu mpu 3aTOIUIGHUH OTCEKa, CMEXK-
HOTO C OTCEKOM-YOCKHIIEM, TP HAIWYHH B HEM BO3-
ITYITHOH TTOYIITKH, BO3AYX U3 aBapHITHOTO OTCEKa Yepes
HETUTOTHOCTH MepeOOpKH OyIeT MOCTENeHHO OCTYIIATh
B OTCEK-yOexwIe, rae Hem30eKHO OyleT MOBHIMIATHCS
nmasienue (puc. 1). CkopocTp HapacTaHUS IaBICHUA
B OTCEKe-yOeXKHIIEe 3aBHCUT OT COOTHOIICHUS 00BEMOB
aBapUIHOTO OTCEKa U OTCEKa-yOe)KHUIIa, BEIMIUHBI JaB-
JIGHUSI Ta30BOM Cpe/ibl B aBAPUIHOM OTCEKE, a TaK K€ OT
CTETICHU Ta30IIPOHUIIAEMOCTH NEpEOOPKH.

VBenuueHUe JaBICHHS B OTCEKe-yoOexwumie Oy-
JICT HETAaTHBHO CKa3bIBaThCsS HAa OC30IMACHOCTH BBIXOIA
TIO/IBOJTHUKOB 4epe3 criacarelibHble YCTpPOIMCTBa Ha I10-
BEpXHOCTh. [Ipy MpEeBHIICHIH ONPEACICHHBIX BEITHIHH

JIaBJICHUSI B OTCEKe-yOeXHIe W BPEMEHH HAaXOXKICHMS
IO/ JABJICHHEM, 3HAUCHUSI KOTOPBIX OIPENENICHBI JKC-
TIEPUMEHTAIIBHO U M3JI0KEHBI B PYKOBOJSIIINX JOKYMEH-
Tax Boenno-mopckoro ¢iota [3], BO3HHKAeT pUCK BO3-
HUKHOBEHUS JIEKOMIIPECCHOHHBIX 3a00J€BaHUN y IOA-
BOJHHKOB B TIPOIIECCE CAMOCTOSTEIBHOTO BBIXOAA W3
aBapuitHoit [1JI. CTeneHp TSHKECTH JEKOMITPECCHOHHBIX
paccTpoiCTB MOXET BapbUPOBaThCsA OT JIETKOIl BIUIOTH
JI0 JIETalBHOTO UCXO/A.

OnbIT aBapuil, CBI3aHHBIX C aBapUITHON MOKJIAIKOI
I1JI Ha rpyHT C OCTABIIMMUCS B JKMBBIX WICHAMH JKHIIa-
’Ka, MOKa3aJ, YTo NMPAKTHIECKH BO BCEX CIIydasiX aBapHs
COIPOBOXKIACTCS MOBBIIICHUEM JIaBJICHHS BO3/yXa B Hea-
BapUIHBIX oTceKax [4-5].

B pamxax Hay9HO-HCCIEIOBATEIHCKON PaOOTHI «DKC-
MIEPUMEHTAJIBHO-TEOPETUIECKHE HCCICIOBAHUSA Pa3BH-
THS aBapUHAHONW OOCTAHOBKH HA ITOJBOJHOM HOCHTEJIE)»
(mm¢pp «OpreHok») ObUIM BBINOJIHEHBI TEOPETUUECKUE
U DKCIEPHUMEHTAJbHBIE HCCIEIOBAHUS 110 OIpesene-
HHUIO CKOPOCTH TIOBBIIICHHS JaBJICHHUS BO3yXa B OTCEKE
aBapuitHoi [1JI yepe3 HEMIOTHOCTH MEXKOTCEYHOH Tie-
pebopku. HccnemoBaHust MPOBONMWIKNCE B banTuiickom
rOCYJAapCTBEHHOM TE€XHHUUYECKOM YHHMBEPCUTETE IpU yua-
CTHH CIIELHATNCTOB Hay4YHO-HCCIIEN0BATENbCKOIO HHCTH-
TyTa CHacaHusl W MOABOIHBIX TexHosoruii BYHI[ BM®
«BoeHHO-MOpCKast akageMus») Ha CHELHalbHO pa3pabo-
TQHHOM THIPOANHAMHIECKOM CTEHJE MOCIHPOBAHUS
pa3BuTHs aBapuiiHON oOcTtaHOBKM Ha I1JI, mexameit Ha
rpyHTe (puc. 2) [6—10].

Ha crenae banTtuiickoro rocynapcTBEHHOIO TEXHU-
YEeCKOIr0 YHHMBEPCHTETa ObUIO BBIIOIHEHO (U3NUEcKoe
MOJICTIMPOBAHUE PA3IUYHBIX IPOIECCOB, COMPOBOXKA-
IOIIMX Pa3BUTHE aBapUiHON 0O0cTaHOBKM B orcekax [1JI.
B ToMm umcie, ObUT CMOJEINPOBAH MTPOLIECC MEPETEKAHMS
BO3/lyXa U3 BO3AYIIHON MOMYIIKH 3aTOINICHHOTO aBapuii-
HOTO OTCEKa B HEABApUITHBIN Yepe3 HEIIIOTHOCTH MEXKOT-
CEYHOW 1epeOOpKH MPH Pa3IUYHBIX CTEHEHSX ee Ia3o-
TIPOHUIIAEMOCTH.

DuznuecKoe MOIETNPOBAHNE TTOKA3JI0, YTO, HAPH-
Mep, Ha DryOuHe 80 M JaBIIEHIE B CMEKHOM C aBapUIHBIM
oTceke OyzeT pacTu, ¥ ero Benn4rHa 3a BpeMs S50 4. co-
ctaBut oT 30 10 60 % BeaMYUHBI 3a00PTHOTO JIABJICHUSI.
BepxHuil u HUKHUH IIpeJesl pocTa JaBjIeHUsl 3aBUCST OT
COOTHOUIEHUs] 00bEMOB aBAPUIHHOTO U CMEXKHOTO C HUM
OTCEKOB, a TaK)Ke PACIpeesIeHNs] HEIJIOTHOCTEH MO BbI-
core niepedopku [6-10]. B cirydae orcyTcTBHS BO3IyII-
HOM MOJYIIKU B aBAPUHHOM OTCEKE JAaBJICHHE B CMEXHOM
OTCEKE MOKET MOBBIIATHCS TOJIBKO 3a CUET (QHIBTPALIIN
BOzIbL. [lepeOopKky SIBIAIOTCS HEMPOHNUIAEMbBIMH, U (DHITh-
Tparys BOJbI BO3MOXHA TOJIBKO 110 IPHYMHE KaKHX-THO00
aBapUIHBIX TIOBPEKICHUH MEKOTCEIHON TTIEPEOOPKH.

CTONT OTMETHTBH YTO PE3YABTAThl HAYYHO-HCCIENO-
BaTEeNbCKOH paboThl «OpreHOK» He OBUTH peaIM30BaHbl,
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Puc. 2. N'vapoamMHaMmMyecKkuii CTeHa MoaennpoBaHus
pa3BuTUA aBapuiiHon obcTtaHoBkKM Ha MMJ1: 1 - kamepa
MoAeNMpoBaHUA BHELWHeEN cpeabl; 2 — Kamepa
MoAeNMpoBaHUsA aBapuiHOro otceka; 3 — kamMepa
MOAENNPOBaHNSA CMEXHOro oTceKka; 4 — uMmuTaTop
npo6ounHbI C MPUBOAOM OTKPLITUS; 5 — nMntaTop
paboTtbl C/1 ¢ dunbTpoM; 6 — MarucTpanb

nogayun BoAbl OT 1 K 4; 7 — Marucrpanb nogayu
BoAbl 0T 1 K 5; 8 — Mmaructpasb nogayvm Bosbl

1 BO3A4yxa OT 2 K 3; 9 — dunbTpbl; 10 - Hacaaku

C KanMbpoBaHHbIMW OTBEPCTUSIMU N DUNTbTPaMK;

11 - paTynKn pasrieHus; 12 — MaHOMETPbI;

13 - KOHTPO/IbHO-KOMMYTauUMOHHOEe 060pyAoBaHUE;
14 - ycunutenbHo-npeobpasosBaTtesibHas
annapatypa; 15 - pernctpupytowas annapaTypa;
16 - koMmnpeccop; 17 - 6annoHHasa rpynna;

18 - MarucTpanb HanosiHeHUa U cnuea; 19 — Hacoc;
20 - anekTponebenka; 21 — BbITAXHast BEHTUNALMS;
22 - xene306eToHHbIN 6oKkC

Fig. 2. Hydrodynamic submarine accident modeling facility:
1 - environment modeling chamber; 2 - accident-affected
compartment modeling chamber; 3 - adjacent compartment
modeling chamber; 4 - hull breach simulator with opening
actuator; 5 - simulator of escape hatch with filter; 6 — water
pipeline from 1 to 4; 7 - water pipeline from 1 to 5;

8 - water & air supply pipeline from 2 to 3; 9 - filters;

10 - nozzles with calibrated holes and filters; 11 - pressure
gages; 12 - manometers; 13 - control & switching equipment
14 - amplifier & converter hardware; 15 - data recorders;
16 - compressor; 17 - bottles; 18 - fill/drain pipeline;

19 - pump; 20 - electric winch; 21 - exhaust ventilation;
22 -reinforced concrete box

1 (haKTUYECKOTO IMPOBECHUS MEPOIPHUSITHIL, TPEAOTBPaA-
MIAIOIIMX TIOBBIIICHHUE JIABJICHHSI B OTCEKe-yOeKHIIE 32
cueT (GpuiIbTpanruu MeXOTCEUHOH epeOOpKH, HE TIPOBO-
JIUIIOCH.

KauecTBeHHBIN aHaNN3 pe3yiabTaroB (U3HMYECKOTO
MojnenupoBanust [6—10], moka3pIBaeT, 4T0 CKOPOCTH MO-
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ABapuiitbIA
oTcek

OTcek-ybexuLle

Puc. 3. BapunaHT aBapuinHoi o6ctaHoBKM B oTcekax [1J1
(aBapuiiHbIN OTCeK 3aTOMIEH MOJIHOCTbLHO)

Fig. 3. An accident scenario for submarine compartments (fully
flooded compartment)

BBIIICHUSI JABJICHHUS B CMEXHOM C aBapUIHBIM OTCEKe
3a CYET MepeTeKaHus BO3AyXa U3 BO3ILYLTHOW MOIYIIKH
aBApPMIHOTO OTCEKa BEChMa CYIIECTBEHHA, M €€ HEIb3s
HE Y4YWTBIBaTh NPH CMACaHUH. B TO ke BpeMsl MMeEIT
MECTO aBapHHUHBIC CUTYAIUH, TIPH KOTOPBIX OTCYTCTBY-
€T BO3/yIIHAsI MOyIIKa B aBapUIHOM OTceke (T.e. aBa-
PHUIHBIA OTCEK 3aTOIUICH MOJIHOCTBIO), UTO MPH IETO0CT-
HOCTH TI€peOOpKN HCKIIIOYAET MOBBIIICHUE JABICHUS
BO3/yXa B CMEXHOM oTceke (puc. 3). Takoit Bapmant
aBapuy BO3MOXKEH MPH HAJIMYUH MPOOOUHBI B BEPXHEH
yacTu oTceka (ciydait cromknoBenus [1JI ¢ HagBogHBIM
KopaOJIeM HITH CYJTHOM).

W3 Bcero BhINIECKAa3aHHOTO CIEAYET, YTO B CIIydae,
€CJIN OTCEeK-yOSXKHIIE, T/Ie HaXOAUTCS BBDKUBIIUH JTN4-
HBII COCTaB, SIBJISETCS CMEKHBIM C aBAPUHHBIM OTCEKOM,
TpeOyeTcss KaKuM-THOO CHOCOOOM CTPaBHTH BO3IYII-
HYIO MOAYIIKY C 3TOTO aBapHHHOTO OTCeKa 3a 0OpT Ui
MPEIOTBPAIIEHNS POCTa IaBICHUS B OTCEKe-yOeKHIIIE.

Crnennanucramu HayuHO-nCClIe10BaTEIbCKOTO MH-
CTUTYyTa CHacaHus M IOABOAHBIX TexHosornid BYHI
BM® «BoenHo-Mopckas akagaeMus» pa3paboTaHa CH-
CTeMa NPEIOTBPAIICHHS TOBBIMICHNS JAaBICHUS B OT-
ceke-yoexxnmne aBapuitHoil I1JI, mexamed Ha TpyHTE,
MO3BOJISIFONIAs CTPABUTh BO3AYIIHYIO MOMYIIKY M3 aBa-
PUHHOTO OTCEKa, €CIIM OH SIBIISIETCS CMEXHBIM C OTCE-
KoM-yoexuiieM (puc. 4).

Cucrema mpefoOTBPAIIECHHs MOBBIIICHUS JTaBICHUS
B OTceke-yOexutie aBapuitnoit I1J1, nexxamieit Ha rpyH-
Te, MPEACTaBIsIET co00il TPyOOIPOBO, COCTMHSIONIIHA
OTCEK, CMEXHBIH C OTCEKOM-YOeXKHIIEM, C 3a00PTHBIM
MPOCTPAHCTBOM M TIPOXOJSIIUI Yepe3 OTCEeK-yOexKHIIe.
Ha TtpyOompoBone ycTaHOBIEHB OOpPTOBOW KHHTCTOH
(TIepBBIN 3amOp) W 3aMOpHBIN KiIamaH (BTOPOH 3amop).
B ucxogHoM coCTOSIHUMM NEPBBIA U BTOPOH 3aIophl 3a-
KPBITHI ¥ OTITIOMOMpPOBaHBL. B aBapuitHOM cuTyamn Bo3-
JyIIHas TIOlyIIKa U3 aBapUIHOTO OTCEKa CTPABIMBACTCA
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Puc. 4. Cuctema npegoTepalleHmns NoBblLEeHMS
[aBneHuns B oTceke-ybexulle aBsapuiiHoi MNJ1, nexaten
Ha rpyHTe: 1 — aBapuMHbIA OTCEK; 2 — OTCEK-ybexuLle;
3 - npoyHbIn kopnyc MNJ1; 4 — kKMHrcToH (1-1 3anop);

5 — 3anopHbI knanaH (2-1 3anop); 6 — TpybonpoBoa;
7 — MexoTceyHas nepebopka

Fig. 4. System for preventing pressure rise in the refuge
compartment of a disabled grounded submarine: 1 - damaged
compartment; 2 - refuge compartment; 3 - pressure hull;

4 - flood valve (1%tlock); 5 - stop valve (2" lock); 6 - pipeline;
7 - between-compartment bulkhead

IIyTEM OTKPBITHS IIEPBOTO U BTOPOTO 3aropa MOABOIHH-
KaMH, HaXOAAMMMHUCS B oTceke-yoexwuie. [Ipu ncnoms-
30BaHUM JAHHOW CHUCTEMBbl aBApUNHBIA OTCEK JIOJIKEH
OBITH HEOOWTaeM, T.K. IPUCYTCTBUE B HEM JFONEH MpH-
BEZIET K WX THOCTH.

JIOCTOMHCTBO MPEICTABICHHOTO TEXHUYECKOTO pe-
IIEHUsI 3aKIIOYAETCsI B €r0 MPOCTOTE U B TO JKE BPEMs
BBICOKOH A((EKTUBHOCTH. YCTaHOBKA TaHHON CHCTEMBI
Ha [1JI mo3BonuT n36€XXaTh MOBBIICHUS JaBICHUS B OT-
CeKe-yOeXHIle, YTO CYIIECTBEHHO YBEIWYUT BEPOSIT-
HOCTb CIIACAHUsI TOABOJHUKOB IIPH CITACAHUM KaK CaMo-
CTOSITEJILHO, TAK M CUJIAMH M CPEACTBAMHU OUCKOBO-CIIa-
CaTeIbHOTO 00eCTICUCHNS.

Bbubnuorpadpunueckmn cnMcok
References

1. PyKoBOICTBO MO OSKCIUIyaTallMH KOPIIYCOB, YCTPOWCTB
U CUCTEM IOJBOAHOM oaku. M.: BoeHHOe U31aTenbeTBo,
1978. [Operating manual for submarine hulls, gears and
systems. M.: Voennoe izd., 1978. (In Russian)].

2. OCTBS5P.1023-72. HenpoHunaeMocTb U repMETHYHOCTD
METaJUIMYECKUX KOPIIYyCOB IOABOJAHOW JioAKu. MeTto-
IIbl, HOpPMBI 1 TpaBwia ucnbitanuii. [OSTVSR. 1023-72.
Water tightness and sealing of submarine metal hulls. Test
methods, standards and rules. (In Russian)].

3. IlpaBuna BbIXOZA JIMUHOTO COCTaBa M3 aBapUHHOW MOJI-
Boauoit ionku, [1B I1JI-99. [Rules for crew escape from
a distressed submanring, PV PL-99. (In Russian)].

4. omox E.Il. DHnmkinonenust karacTpod, aBapuii U 1po-
uciiecTBuil Ha moasoaHoM ¢utore: 1900-2000. M., 2002.
[Sholokh E.P. Encyclopedia of catastrophes, accidents and
emergencies in submarines. 1900-2000. M.: 2002. (In
Russian)].

5. Ilpaconos C.H., Amutua M.B. YcTpoicTBO MOABOIHBIX
nonok. M.: Boennoe usnarensctBo, 1973. [Prasolov S.N.,
Amitin M.B. Submarine design and arrangement. M.:
Voennoe izd., 1973. (In Russian)].

6. Otuer 0 HUP «DxcnepuMeHTaIbHO-TEOPETUUECKUE UC-
CJIEI0OBAHUS PA3BUTHs aBapuUIHON OOCTaHOBKM Ha IOJ-
BogHoM Hocutene» (mudpp HUP «OpneHoky»). Dram 1.
B/4 20914, BI'TY, KBCM. CII6., 1995. [Research project
report “Experimental and theoretical investigation of
accident development on board of underwater platform”
(Code NIR Orlenok). Phase 1. V/ch 20914, BGTU,
KBSM. SPb., 1995. (In Russian)].

7. Otuer o HUP «OxcnepuMeHTaIbHO-TEOPETUUECKUE UC-
CJIEI0OBAHUS Pa3BUTHs aBapuUIHON OOCTaHOBKM Ha IOJ-
BogHoM Hocutene» (mudpp HUP «OpneHoky»). Dram 2.
B/4 20914, BI'TY, KBCM. CII6., 1996. [Research project
report “Experimental and theoretical investigation of
accident development on board of underwater platform”
(Code NIR Orlenok). Phase 2. V/ch 20914, BGTU,
KBSM. SPb., 1996. (In Russian)].

8. Oruer 0 HUP «DxcnepuMeHTaIbHO-TEOPETUUECKUE UC-
CJIEIOBAHUS PA3BUTHs aBapuUIiHOM OOCTAaHOBKM Ha IOJ-
BogHoM Hocutene» (mudpp HUP «OpneHoky»). Dram 3.
B/4 20914, BI'TY, KBCM. CII6., 1998. [Research project
report “Experimental and theoretical investigation of
accident development on board of underwater platform”
(Code NIR Orlenok). Phase 3. V/ch20914, BGTU, KBSM.
SPb., 1998. (In Russian)].

9. Otuer 0 HUP «DxcnepuMeHTaIbHO-TEOPETUUECKUE UC-
CJIEI0OBAHUS PA3BUTHs aBapuUiHON OOCTAaHOBKM Ha IOJ-
BogHoM Hocutene» (mmpp HUP «Opnenox») Mmuranu-
OHHOE YHCJIEHHOE MOJCIMPOBAHNE BApHAHTOB CIIACCHUS
¢ ucnonb3oBanueM CJI-M ¢ yueToM pa3BUTHs aBapUiHON
obcranoBku Ha oOwvekre. Kuura 1. Ilpunoxenus. B/u
20914, BI'TY, KBCM. CII6., 1998. [Research project
report “Experimental and theoretical investigation of
accident development on board of underwater platform”
(Code NIR Orlenok). Numerical simulation of rescue
scenarios using SL-M with due regard for on-board
accident development. Book 1. V/ch 20914, BGTU,
KBSM. SPb., 1998. (In Russian)].

10. IIpunoxenue Ne 7 x oruery no teme 40-01-70. Mccne-
JIOBaHUSI N3MEHEHUs TapaMeTPOB BO3IYIIHOH Cpeibl OT-
CEKOB-YOEKHII] MOABOAHBIX JIONOK IPH UX HITI030BAHHN.
B/120914. CII6., 1974. [Appendix No.7 to Report, theme
40-01-70. Investigation of ambient air parameters in
submarine refuge compartments at locking. V/ch 20914.
SPb., 1974. (In Russian)].

Caenenns 00 aBTOpax

Muxanox  Anexcandp  Cepeeesuu, MIaIIIAA  HayIHBIA
cotpygHuK 131 Hay9YHO-HCCIIEOBATEIbCKOH 1abopaTopun
(cpencTB cracaHMs JMYHOTO COCTaBa IMOABOAHBIX OOBEKTOB)
HWU cnacanust ¥ TONBOIHBIX TEXHOJOTUI BoeHHOTO yueOHO-
Hay9IHOTO IIeHTpa Boenno-mopckoro ¢uora «Boenno-mopckast
akagemusi». Agpec: 198412, Poccus, Cankr-IletepOypr,
JlomoHnocoB, yn. Mopckas, 1. 4. Ten.: 8 (812) 422-42-64;
E-mail: mihalychr61@yandex.ru.

bapoaoum Jlenuc Amamonvesud, K.T.H., HAYaJIbHUK OTHETA

28 Tpyabl KpblIOBCKOrO rocyAapCTBEHHOIO Hay4YHOro LieHTpa, cneunasnbHbii Bbinyck 1/2018



Mikhalyuk A., Bardadim D.

Design measures to ensure unassisted escape of submarine crew from compartments of a disabled grounded submarine

HWU cnacanus u NOABOJHBIX TEXHOJOTHI BoeHHOTO yueOHO-
Hay4HOTO IIeHTpa Boenno-mopckoro ¢iora «BoenHo-Mopcekast
akagemusi». Axpec: 188512, Poccus, Canxr-IlerepOypr,
Jlomonocos, ym. Mopckast, a. 4. Tem.: 8 (812) 422-37-37.
E-mail: bardadimd@mail.ru.

About the authors

Mikhalyuk A., Junior Researcher, Laboratory of crew rescue
means for underwater objects, Research Institute of Rescue and

@ OrYN «KpbinOBCKUIA rOCyAapCTBEHHbIN HayYHbIA LEHTP>»

Underwater Technologies, N.G. Kuznetsov Naval Academy,
address: 4, Morskaya st., Lomonosov, St. Petersburg,
Russia, post code 198412. Tel.: 8 (812) 422-42-64; E-mail:
mihalychr61@yandex.ru.

Bardadim D., Cand. of Tech. Sc., Head of Department,
Research Institute of Rescue and Underwater Technologies,
N.G. Kuznetsov Naval Academy, address: 4, Morskaya st.,
Lomonosov, St. Petersburg, Russia, post code 188512. Tel.:
8 (812) 422-37-37; E-mail: bardadimd@mail.ru.

Iocrynuna / Received: 20.02.18
Ipunsra B nedars / Accepted: 18.04.18
© Muxamok A.C., bapnanum JI.A., 2018

29





