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B nocnennee Bpemst NepCIEKTUBHON TEHACHIMEH IPU CTPOUTENBCTBE HOBBIX MM PACHIMPEHUU ACHCTBYIOLINX
ckimazoB HepTt M HedTenpoxyKTOB (pe3epByapHBIX IAPKOB) SIBJISETCS IIPUMEHEHHE PE3EpBYapoB THIA «CTAaKaH B
cTakaHe». Hamuune KonbLEeBOM 3aIIMTHOM CTEHKH Pe3epByapa MO3BOJSAET YAEP)KaTh MPOAYKT B CIydae aBapUU WU
HapyIIEHUs TepPMETUYHOCTH OCHOBHOTO BHYTPEHHETO pe3epByapa, COKPaTHTh ILIONIAIh OOBalOBaHMs, MO0 BOOOIIE
n30aBHUTHCS OT HEr0, CHU3HUTh ITOCIIECTBUSI TPHU BCKUMAHUK U BBIOpOCE HEPTENPOIYKTA, TaK KaK BEIOPOLICHHBIN TaKUM
oOpazoM HeTenpoAyKT nonanét Oonbllell 4YacThl0 B KOJBIEBOM 3a30p. B ycloBHAX HOpManbHOH paboThl
JIOTIOTHUTENBHBI HAPYKHBIM KOPILYC HUKaK HE MCIIOIb3YeTCs M 3TO B 3HAYMTEIHHOW Mepe CHIKaeT 3((eKTUBHOCTD
ero ycrpoiicrBa. Ho BO3MO)XKeH BapWaHT BKJIIOYEHUs JOMOJHUTEIHHOTO 3alUTHOIO KOpIyca B pabOTy OCHOBHOTO
pe3epByapa Ha BOCIHPUSTHE BHYTPEHHErO THUAPOCTATHYECKOrO MABJICHHMS WIM KAaK JONOIHUTEIBHBIA 3IIEMEHT,
MOBBIIIAIOMIMN €0 YCTOMYUBOCTh. B 3TOM ciyuae BHYTPEHHUI M HapyXXHBIH pe3epByapbl 3allOIHEHBI NPOIYKTOM U
BKJIIOUCHBI B paboTy. BHyTpeHHHMIT pe3epByap HCIIBITHIBACT THAPOCTATHUECKOE JABJICHHE C IBYX CTOPOH, B PE3yJbTaTe
4Yero MPOUCXOAUT YpPAaBHOBEIIMBAHUE B3aMMHO HAIpPaBJIEHHbIX CWI. CTEHKAa OCHOBHOIO PE3EpByapa HCIBITHIBAET
MEHBIINE KONIBLEBbIE HANPSKEHUS, YTO IIO3BOJIMT YMEHBIIUTH €€ TONIIMHY. YMEHBUICHUE TOJIIMHBI CTEHKHU
BHYTPEHHETO Pe3€pByapa MO3BOJIUT UCIONB30BATh IIPU MOHTAXXE METOJ PYJIOHHPOBAHUS, KOTOPBIM OrpaHUYMBAECTCS
TOJIMHON JIMCTOB, CBOPAYNBACMBIX B pyJoHBI 16-18 MM. TpymoeMKocTs MOHTaXa, OOIIME 3aTpaThl HA COOPYKEHHE
pe3epByapa, CpOKH BO3BEICHUsI CHIKAIOTCS, KAUECTBO CBAPHBIX LIBOB M HAJEKHOCTh PE3EPBYApPOB 110 CPABHEHHIO C
MOJIMCTOBBIM METOIOM MOHTA)Ka MOBBIIIAIOTCS.

KiaroueBbie ciioBa: pe3CpByap «CTaKkaH B CTAKAHCY, ﬂBOﬁHaH CTCHKA, YMCHBIICHUC THAPOCTATUYCCKOI'O JaBJICHUA

TANK WITH DOUBLE WALL
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Recently, a promising trend in the construction of new or expansion of existing oil and petroleum depots (tank
farms) is the use of tanks of the "glass in glass". The presence of the annular protective wall of the tank allows to keep
the product in the event of an accident or violation of basic integrity of the inner tank, to reduce the area of the bund, or
get rid of it all, to reduce the consequences of boiling oil and release, as thus thrown petroleum will fall mostly into the
annular gap. In normal operation, an additional outer shell is not used and it significantly reduces the efficiency of its
devices. But there is an additional option to include the protective cover to the work of the main tank on the perception
of internal hydrostatic pressure or as an additional element, which increases its resistance. In this case, the inner and
outer tanks filled with product and included in the work. The inner tank hydrostatic pressure tests on both sides,
resulting in a one-directional balancing forces. The wall of the main tank experiences less hoop stresses, thereby
reducing its thickness. The reduction of the wall thickness of the inner tank allow to use the method of rolling of the
installation, which is limited to thick sheets rolled up 16-18 mm. The complexity of the installation, the total cost of the
construction of the reservoir, construction time is reduced, the quality of the welds of tanks and reliability compared to
the sheet-mounting method increased.
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B nmnocinenHee BpeMs NEPCIEKTUBHOM TEHICHLUEHW IIPU CTPOUTENILCTBE HOBBIX WM
pacuMpeHuy ASHCTBYIOMINX CKIaI0B HePTH M HEPTENPOAYKTOB (pe3epByapHBIX MAPKOB) SBISETCS
IIPUMEHEHHE PE3EPBYApOB TUIIA «CTaKaH B cTakaHe» (puc. 1).

Hannune xonb1eBoi 3allUTHON CTEHKH pe3epByapa I03BOJISIET YACPKATh IPOAYKT B CIIydae
aBapvM WU HApYLIEHUsS] TEPMETUUHOCTH OCHOBHOTO BHYTPEHHETO pPE3€pBYapa, COKPAaTUTh IUIOIIAb
oOBaoBaHMs, JTMO0 BOOOIIE N30aBUTHCS OT HETO, CHU3UTH MTOCIIEICTBUS MPH BCKUITAHUH U BBIOpOCE
HeTENPOayKTa, TaK KaK BBIOPOIIEHHBINH TaKMM 00pa3oM HeTenpoayKT nmonaaéTt 0oJblIel YacThio
B KOJIBIIEBOH 3a30p. B yciioBusSX HOpManbHOU pabOTHI JOMOJIHUTEIBHBIN HAPYKHBIA KOPIYC HUKaK
HE HMCIIOJIb3YETCS M 3TO B 3HAUUTENILHON Mepe CHIKaeT 3pPeKTUBHOCTD ero ycTpoicrtaa [2].

B meroguueckux ykazanusx [InenpomnerpoBckoro III'ACA «Bo3mokHas TemaTuka ais
CTYIEHYECKUX  HCCIEAOBATEIIbCKUX  paboT»  ObUI  MpEeIOkKEeH  BapuUaHT  BKIIIOYEHUS
JOTOJTHUTEIBHOTO 3alllUTHOTO KOpIiyca B pabOTy OCHOBHOTO pe3epByapa Ha BOCIPHITHE
BHYTPEHHETO T'MIPOCTaTUYECKOIO JAaBJICHUS WM KaK AOINOJHUTEIbHBIA 3JIEMEHT, MOBBILIAIOMINN
€ro ycTouuuBoCTb [1].

BHyTpeHHUT U HapyXHBIH pe3epByaphl 3alOJHEHBI MPOJYKTOM M BKJIIOUEHBI B PadoTYy.
BHyTpeHHuUll pe3epByap HUCHBITBIBAET TMAPOCTATUYECKOE IABJIEHUE C ABYX CTOPOH, B pE3yJbTaTe
4ero MPOUCXOJUT YPaBHOBEIIMBAHNE B3aMMHO HaIlpaBJIeHHbIX cujl. CTEHKa OCHOBHOIO pe3epByapa
OyZIeT MCIBITHIBATh MEHBIINE KOJBIIEBBIC HAMPSDKEHHS, YTO MO3BOJIUT YMEHBUIUTH €€ TOJIIHMHY.
YMeHbIIeHHE TONIMHBI CTEHKM BHYTPEHHETO PE3EpByapa MO3BOJIUT HCIOJIB30BATH IIPU MOHTAXeE
METOJI PYJIOHUPOBAHMsI, KOTOPBIM OIpaHUYMBAETCSA TOJIMHON JIMCTOB, CBOPAYUBAEMBIX B PYJOHBI
16-18 MM [3, 4, 5]. TpynoeMKOCT, MOHTaa, OOILIUE 3aTPaThl HA COOPYKEHHE pe3epByapa, CPOKU
BO3BE/ICHUS CHMJKAIOTCS, KAUECTBO CBApHBIX LIBOB M HAJAEKHOCTb PE3EPBYapOB IO CPAaBHEHUIO C
MIOJINCTOBBIM METOJIOM MOHTa)ka MOBBILIAIOTCS.

KoHeuHo-311€eMeHTHAs MOJENb pe3epByapa MO pUC. 2 C €JUHBIM JHHULIEM ONpPEJENICHa Kak
ciucTeMa C NPU3HAKOM 5 - cucTeMa oOmero BHAA, JedopMalud KOTOpPOM U €€ OCHOBHBIC
HEU3BECTHBIE MPEJCTABICHbI JIMHEWHBIMU NIEPEMEIICHUSAMHU Y3JIOBBIX TOUYEK BAOJIbL oce X, Y, Z u
[IOBOPOTaMHM BOKPYI 3THX OCEd. BO3MOXHBIE INEPEMEIIECHUs Y3JI0B KOHEYHO-3JIEMEHTHOU
pacueTHOM CXeMbl OTpaHUUYEHBI BHEIIIHUMHU CBSI3IMHU B YETHIPEX AMAMETPAJIbHO NPOTHUBOIOJIOKHBIX
TOYKaX, 3alpELIAlONIMMK IEPEMELICHHS 110 HAIlPaBJICHUSIM )z, B IByX TOYKaX U 110 HANPaBJICHUSIM
XZ B OCTAlBHBIX IBYX ToukaX. Kos(p¢uument ympyroro ocrosamms C;=500000 kH/M (s
BHYTPEHHUX M HApYKHBIX KOJeI jkeie300eToHa). Mozenb MO3BOJSIET YYUTHIBATh BKIIOYECHUE B
paboTy Bcelt KOHCTPYKIIUH MPH JSHCTBUU THAPOCTATUYECKOTO IaBICHHUS.

[TomyyeHHsle B XOJe pacueTa Ha Haubosiee HEBBITOJHBIC 3arpyKeHUs NpU JCHCTBUU

HU30BITOYHOTO U TUAPOCTATUUCCKOI'O IIaBJ'IeHI/II\/'I PE3YyJIbTAThI INIOKA3AJIN:



1. [Ipu 3arpyxennn 000UX pe3epByapoOB CTEHKAa BHYTPEHHET'O WCIBITHIBACT MEHBIIIHE
KOJIbIIEBBIC HAmNpspKeHUst (puc. 3). DTO MO3BOJSET MOOUTHCS YMEHBIIEHUS TOJNIIUHBI HIKHUX
MOSICOB CTEHKH KOPITYCa;

2. Ilpu 3arpyxeHHH TOJILKO BHYTPEHHETO pe3epByapa BHEIIHUI pe3epByap He paboTaer, a
OCHOBHOM — pacTsHyT (puc. 4, a);

3. [Ipu 3arpykeHuu TOJIBKO BHEITHETO pe3epByapa, ero CTEHKU PACTSIHYTHI, & BHYTPEHHUH —
CKaT: B HUKHEW yacTh OOJIbIlie, B BepXHEeH — MeHbIe (puc. 4, 6).

Kpome Toro, omHOW H3 OCOOCHHOCTEH pacueTHOM MOJAENIH SBJSIETCS O00s3aTeNbHOE
3aIl0JIHCHHE BHYTPEHHETO M BHEIIHETO pe3epByapoB. PasHMIla MEXITy 3allOJIHEHHUEM pe3epByapoB
JOJDKHA OBITh KOHTPOJHMpyeMa M COCTaBIATH He Oosiee 3 M. B mpoTuBHOM cityyae, CTEHKH
pe3epByapoB OyAyT HCIBITHIBATH HAIMPSKCHUS, TPEBHINIAIONINE PACUYETHBIC, YTO TPUBEICT K
aBapuu.
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Puc.1. 'eomerpuueckas cxema pe3epByapa ¢ JBOMHON CTEHKOU

Puc.2. Koneuno-anemeHTHast MOJENb pe3epByapa ¢ ABOMHON CTEHKON
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Puc.3. Pacnipenenenne paBHOAEHCTBYIOIUX HAIPSKEHUM B CTEHKAaX BHYTPEHHEIO U

BHEIITHETO PE3ePBYapoB
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Puc.4. Pactipenienienue paBHOJCHCTBYIOUINX HANPSHKEHUHN MIPU UCKITIOYEHUH U3 pabOThI
OJIHOTO U3 PE3EPBYAPOB: @ — HANPSHKEHUS B CTEHKAX BHYTPEHHETO M BHEILLIHETO PE3EPBYApPOB IIPU
3aIl0JIHCHUH TOJIBKO BHYTPEHHETO pe3epByapa; 6 — HANPsDKEHHUS B CTEHKaX BHYTPEHHETO U

BHCIIHETO PE3CPBYAPOB IMPU 3aIIOJIHCHUH TOJIBKO BHCIITHCTO PC3CpBYyapa
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