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BJIMAHUE NEHONOJINYPETAHOBOW TEMJIOU30NALUNMN,
HAHECEHHOW C BHYTPEHHE/A CTOPOHbI CTEHKM
BEPTUKAJIbHOIO CTAJIbHOIO PE3EPBYAPA,

HA TEMMEPATYPHbIV PEXXUM CTEHKW

B YCJNIOBUSAX TOPEHASA

PaccMoTpeHbl NpobriemMHble BOMPOChI MPUMEHEHWS FOPIOYMX MaTepranoB A1 TEMoM30NaLmMmn pesep-
BYapoB A/ HedTW U HepTenpoayKTOB. puBeAeHbl pe3ynbTaTbl OMbITOB MO UCCEA0BAHMIO TOPEHMS
TEnnon30NMpPoBaHHOM MOZENN pe3epByapa C HedTbi0. BbINMOMHEH aHaMM3 MCMOMb30BaHWS NEeHOMNoNN-
ypeTaHa B KauyecTse 3(pheKTUBHOM TEeNNom3onaumMm AN BepTUKabHbIX CTallbHbIX pe3epByapoB HedTe-
npofykToB. MpeanoxeH MeTOA MPUMeHEHUs TENNOU30NALUMM C BHYTPEHHE CTEHKW pe3epByapoB

HeMTeNnpPOAYKTOB.

KnioyeBble cnosa: pe3epByap, TeNNOBadA N30N4UNA; NOXapHad ©e30MacHOCTb; I'Il/lpOCbOprle o110~

KeHnd.

Tennosas u30A1MA 0 CBOEMY HA3HAYEHUIO BHIMOJ-
HSIET BaXKHbIE (DYHKITMH COXpaHCHHS 3aaHHBIX TeMIIe-
paTtyp TeXHOIOTHYECKOTO IpoIiecca, HeOOXOIMMBIX IS
cTaOWIbHOU 1 6e30TIaCHOM pabOThI IPOU3BOJICTBEHHBIX
YCTaHOBOK, OT KOTOPBIX 3aBUCUT Pab0OTOCIIOCOOHOCTD,
9KOJIOTUIHOCTB U SKOHOMUYHOCTD YKCIUTYaTaI[H MHO-
TOYHCIICHHBIX TIPOMBIIIUICHHBIX H YHEPTeTHIECKUAX KOMII-
nexcoB. Ha BepTrkaibHbIX cTalbHBIX pesepByapax (PBC)
TEIUIOBask U30JISALUS MPUMEHSETCS IS OAIepIKaHus
TeMIIeparypbl HEPTEMPOIYKTOB B TEXHOJIOTMUYECKOM ITPO-
1ecce, a TakKe JUTs MPEAOTBPAIICHHS 3aCTHIBAHUS TsKe-
TBIX He(DTEPOAYKTOB MTPH UX JUTUTEIIBHOM XpaHEHHH.

JlefCTBYIOIMMI HOPMAaTUBHBIMU JOKyMeHTaMu [ 1]
MIPUMEHEHNE TAKUX TEIUIOM30JIAIIUOHHBIX MaTePUaIOB,
KaK TICHOTIOJIMYPETaH, OTPAaHHUYEHO, YTO CBA3aHO C UX
BBICOKOM MOYKapHOI OMAacHOCTHIO. J[JIsT TerIon30msun
PBC ¢ HedrenpoaykraMu JomycKaeTcss IpUMEHEHHUE
TOJBKO HETOPIOUMX MaTCPHAJIOB.

OCHOBHBIM HOPMAaTHBHBIM JTOKYMEHTOM, OIpeie-
JLSTFOTITAM KJTaCCH(UKAIIUIO CTPOUTEIHHBIX MaTePUAIIOB,
B TOM YHCIIC IO TOPIOYECTH, U YCIOBHS HX MPUMEHE-
HUS, ABIseTCS TeXHUUECKUI peryiaMeHT o TpeOOBaHu-
X MoXapHo# 6e3onacHoctu [2]. OnpeneneHue rpyi-
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Il MATCPUAJIOB I1O TOPHOYCCTU ITPOU3BOAUTCH 1O METO-
Juke, n3noxkeHHo B [3]. CyTh MeTo/a 3aKiodyaeTcs
B BBIJICP)KMBAHHUH LIIUINHAPHUIECKOTO 00pasiia MaTepu-
ana B eun npu temneparype (835+10) °C. IIpu stom
(uxcupyeTcs morepst Macchl 00pasia, HaTHIUE WA OT-
CYTCTBHE TEIUIOBOTO 3(h(heKTa U MIIaMEeHHOTO TOPEHUSI.
YcnoBus SKCIUTyaTallui MaTepraia He YIUTHIBAIOTCA.
Hepenxu cimydan, xorma m3-3a HETEPMETHIHOCTH CO-
eIMHEHNH Hapy)KHAsI HETOPIoYas TETUTON30IISIIHSI TIPO-
MUTHIBACTCS. HEPTHIO FIIH HEPTEIPOIYKTOM, M CO3/a-
FOTCSI YCJIOBHSI, CIIOCOOCTBYIOIINE CAMOBO3TOPAHHIO U
(W) pacnpoCTpPaHEHUIO IDIAMEHH IO MOBEPXHOCTH
TerIon3oA My, TakuM 00pa3oMm, IpeICTaBIIeTCs He-
000CHOBaHHBIM OTpaHWYEHHE IPUMEHEHHUS roprodel
TEIUIOU30JIAIIH, B TO BPEMsI KaK HEroproyast H30JISIIUs
UCIIONB3YeTCst 0e3 MPUHATHS Mep T10 TPEI0TBPAICHHIO
a¢dexra ee “3amazyunBanus’. Hu oquH u3 BeIICyKa-
3aHHBIX HOPMATHUBHBIX JOKYMCEHTOB HE COACPIKUT TPC-
OoBanHwmii o o0ecrieueHuo Takux mep. [IpeanoxeHo mc-
0JIL30BATh TEIJIOM30JIALIMIO U3 IIEHONIOINY peTaHa, Ha-
HOCHMOTO C BHYTPEHHEH CTOPOHBI CTEHKH pe3epByapa.

TpeboBanus aelcTByomux HopM [1], orpanuyu-
BAIOIIMX IPUMEHCHUE TETUION30JIIIMOHHBIX KOHCTPYK-
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L1 TOJIBKO HAa OCHOBaHUM UX F'OPIOYECTH U HETOproYe-
CTH, HE YUUTBIBAIOT TAKXKE YCIOBUS UX IPUMEHEHUS 1
JKCIUTyaTaluuu. B To e Bpems mokapHasi OacHOCTh
TETUIOU30JIAIIUOHHBIX MaTePHAIIOB, KaK U BCEX CTPOHU-
TENEHBIX MaTEPUAIIOB, HE 00y CIaBIMBACTCS TOIBKO IT0-
KazareyieM roproYecTH. TeM He MeHee JEHCTBYIoLIUe
CBO/IBI [TPABHII, CTPOUTEIbHBIE HOPMBI U TIPaBHUJIa, HOP-
MBI IO)KapHOH 0€30MTaCHOCTH 1 MPOYHE aHATIOTHYHBIC
HOPMAaTHBHBIE JJOKYMEHTBI HE COZIEpKaT MHbIX KpUTEPH-
€B WJIM KPUTUYECKUX COCTOSIHUHN, OTPEICTISIONINX BO3-
MOXHOCTH MPUMEHEHHS TETTON3OJISIIMOHHBIX MaTepH-
asoB. [Ipu atom oOmwmii cMbica TpeOoBanmii TexHuye-
CKOT'O periaMeHTa [2] K IPUMEHEHUIO CTPOUTEIbHBIX
MarepuasioB Ha 00beKTax 6e3 MPUCYTCTBUS JIFOIEH CBO-
JUTCSl K OIPAaHUYEHHUIO PACIpPOCTPaHEHMs IOXKapa U
CHW)KEHHIO yIiepOa OT Hero, 4To MOXKET ObITh oOecrie-
YEeHO U MPU NPUMEHEHUH TOPIOYUX TETUIOM30JISIIHOH-
HBIX MaTepuajoB. B HEKOTOPHIX Cilydasx MPH UCIIOIb-
30BaHUU TOPIOYMX TEIUIOM3OJSALMOHHBIX MaTepualloB
BO3MO)KHO CHIKeHHUE roxapHoi onacHoctu PBC naxe
B OOJIBIIEH CTENIEHH, YeM B ClTydae IPUMEHEHHS TPalu-
IIMOHHOM TETUTOU30JISIIUH HETOPIOYMMH MaTepHaIaMHu.

Jnst pacmmpenust ciektpa npumensieMbix Ha PBC
TEIUIOU30JIALIMOHHBIX MaTepralioB U 00JIACTH UX MPHU-
MeHeHHUs B padoTe [4] mpeuI0skeHO UCTIONB30BaTh Tell-
JIOU30JISILIMIO U3 IIEHOIIOJINYPETaHa ¢ BHYTPEHHEH CTO-
POHBI cTeHKU pe3epByapa. [Ipu 3ToM mpoBeneH psn
OTIBITOB C IIENBIO UCCIIEIOBAHUS BIUSHUS TEIUION30IIs-
[IUU Ha TEMIIepaTypy CTEHKHU pe3epByapa MpH rmoxape.

HcnpiTanus npoBOAMINCH HA MOJENM pe3epByapa
PBC-5000 B macmitade 1:10. Crenka MoJieu ¢ BHYT-
PEHHEIi CTOPOHBI OblJ1a MOKPHITA TETIIOU30JIALIMOHHBIM
IIEHOIIOJNYPETaHOM TOJNIHUHON 30 MM.

Jwnametp monenu pesepsyapa 2,10 M, Beicota 1,50 M,
mouanp 3epkaia nedru 3,46 M2 T'oprouee BemiecTBO
— He(Tbh. 3aMep TeMIepaTypbl CTEHKHA MOJIENH B OTIbI-
Tax IPOU3BOIMICS B BOCBMHU TOYKAX, PACIIOJI0KEHHBIX
Ha OIMHAKOBOM PACCTOSHUM I10 BBICOTE.

Bouto npoBeneno yetbipe onbiTa. B onbitax Ne 11 2
MCCIIEIOBAJIOCH TOPEHUE MOJIEIH TEIIOU30JIUPOBAHHO-
r0 pe3epByapa c BEpXHUM U HUKHUM YPOBHSAMU B3JIMBa
He(TH COOTBETCTBEHHO, a B ombITax Ne 3 1 4 — pesep-
Byapa 0e3 TEeIUION30JISIUU C HIKHUM 1 BEpXHUM YpPOB-
HSMHU B3lIMBa He(TH cooTBeTCTBeHHO. O0mas cxema
TEIUIOU30JIMPOBAHHOIO pe3epByapa ¢ BEPXHUM B3JIH-
BOM IIpHUBEJICHA HAa PUCYHKE.

B ombite Ne 1 Ha BomsiHYI0 OAYIIKY Oblia 3aluTa
HedTh B Kosmuectse 0,35 m>. Hagasio ombiTa coBmamaio
C MOMEHTOM IOPKOTa HE(PTH.

B mporuecce omnbiTa TpoBOJWICS aBTOMATHYECKUI
3aMep TeMIIEPaTyp MO BHICOTE CTEHKH MOJICIIN PE3EPBY-
apa. [locne 24 muH ropenust HeTu B onbiTe Ne 1 mipo-
IPEB CTEHKH MOJIEJIM BBIIIEN Ha CTALIMOHAPHBIN PEXKUM,
u Ha 30-i1 MUHYTE OIIBIT OBLI IpeKpaleH. MakcuMab-
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OO0mmii BUJ TEMIION30IMPOBAHHOTO Pe3epByapa ¢ BEPXHUM B3JIH-
BOM HedtH: /-8 — TepMonapsl; 9 — creHka pesepyapa; /0 —
neHonoanyperan; /1 — cioit Hedtr; /2 — BOASHAS MOIYIIKA

Has TeMIIepaTypa B IIPOIIECCe OMbITa ObIIa JOCTUTHYTA
Ha BepXHel KpoMKe CTeHKH Moziesn 1 coctaBuia 610 °C.
Ocmotp Mozenu nocie onslToB Ne 1 u 2 nokaszad,
YTO MEHONOJINYPETAHOBAs TEIUIOU30JISILMS BhITOpesia

JI0 YpOBHS B3JMBa HE(PTH.

OTenbHbIE Pe3yNbTaThl AJIS1 KaYKAOTO OMbITA ITPHBe-
JIEHBI B TA0IHIIE, B YaCTHOCTH MaKCHMAaJIbHAs TeMIIepa-
Typa 7T}, AOCTUTHYTAS] HA TEPMOMAPE, U BPEMSI Iy5 o
noctkenus remneparypsl 450 °C Ha MOBEpXHOCTH CTEH-
KH pe3epByapa.

Ha ocHoBe aHanmm3a pe3ynbTaToB OMbITa MOKHO BbI-
JETUTH HECKOJIBKO MOJIOKUTEIBHBIX 3(PEKTOB OT MpH-
MEHEHHS MTPEIaraeMoro crocoda TerIoN30ISIINH:

e YMEHBIIACTCS “‘Mayioe JpIXaHue” TP SKCILUTyaTany
PBC, 4T0 NprBOIUT K TIOBBITIIEHUIO SKOHOMHYECKOM
1 DKOJIOTHIECKOH AP (HEKTUBHOCTH ITPUMEHEHHS TETI-
JIOU30JISALINN;

e CHIKAeTCs MoXapHasi ONacHOCTh TEIJIOU30JIALUN
PBC no cpaBHEHHIO ¢ HAPYKHBIM METOAOM TEIUIO-
M30JISLMU Ollaroapsi OTCYTCTBUIO TOPIOUMX Mare-
puasioB Ha HapyxHOH cTeHke PBC u a¢dekra “3ama-
3y4YUBaHUs TETIOU3OJISIIIUY U, KaK CJIEICTBUE, OT-
CYTCTBYET PacpOCTpaHECHHE TUIAMEHH 110 HapyKHOH
MOBEPXHOCTH CTEHKHU Pe3epByapa;

CpaBHeHVe TeMmnepaTypHbIX PEXMMOB B Pa3fHHbIX OMblTax

Homep OmbiT Ne 1 Omnpit Ne2 | OmbiT Ne 3 OmnbitNe 4

TEPMO™ T aes (1450 °3 | Tyaer |ta50°C> | Tyaeer | 1450 o5 | Tigarer | 2450 oo

mapel | o © °oC @ °C ® °oC ®
1 610 | 457 | 696 | 181 | 587 | 172 | 601 | 195
2 540 | 721 | 682 | 191 | 580 | 178 | 518 | 234
3 308 — | 640 | 221 | 538 | 208 | 366 | -
4 55 — | 654 | 358 | 574 | 186 | 38 =
5 39 — | 618 | 376 | 547 | 275 | 125 -
6 31 — | 631 | 468 | 522 | 244 | 28 =
7 22 — | 614 | 590 | 559 243 | 24 -
8 22 - | 441 — | 610 | 209 | 21 =
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CHW)KAETCSl BEPOSTHOCTh BO3HUKHOBEHHMS I0OXKapa
OT CaMOBOCIUIAMEHEHUS TUPO(POPHBIX OTIOKCHHUN
Ha CTEHKE pe3epByapa 3a CUeT JIMKBHIAINU UX 00-
pa30BaHUsA B CBSA3U C OTCYTCTBUEM KOHTAKTA MEXKILY
HEe(THIO U METAJUTMUECKOW CTEHKOH pe3epByapa;
CHIDKAETCsl KOPPO3UOHHBIN H3HOC pe3epByapa; mo-
BBIILIAETCS TEXHOJOTMYECcKass CKOPOCTh OTKauyMBa-
HUS He(PTH;

YBEIUYMBAETCA Tpelesl OrHECTOMKOCTH CTEHKH
PBC npu nokape, a Takyke KpUTHIECKOE BPEeMS IS
BBOJ1a CUJI M CPELICTB HA OXJIAXIEHUE PE3EpPBYapa;
COXPaHSETCS BO3MOXKHOCTh OXJIAXKIACHUS PE3EPBY-
apoB BO BpeMs II0)kKapa CTallMOHAPHBIMU YCTaHOB-

KaMU U TEePEABMKHON MOXKAPHOW TEXHUKOHM, 4TO
BOOOIIIE HEBO3MOXKHO B CITydae NMPUMEHEHHUs Tpa-
JUITMOHHOTO CITOCo0a TETUIOM30ISIINHN CTEHOK pe-
3epBYapOB HErOPIOYMMH MaTepHalaMu CHAPYKH;
YMEHBIIACTCsI CKOPOCTh TporpeBa HedTH (HedTe-
MPOYKTa) B COCEHEM (TEIUIOM30JIMPOBAHHOM) C TO-
PSIIIAM pe3epByape;

JUTITEITFHOE BPEMSI COXPAHSIOTCS pabodne mapamMeT-
PBI BBICOKOBSI3KUX MPOJYKTOB IIPU OTPHUIIATEIBHBIX
TEeMIIepaTypax OKpy>Karomeil cpemsl 6e3 mpruMeHe-
HUS CHCTEM ITOJI0TPEBA U IIEPEMETIUBAHNS, YTO CIIO-
COOCTBYET CHMIKEHHUIO TOKAPHOW OMAaCHOCTH TeX-
HOJIOTHYECKOTO TIPOIIECCa B IIEIIOM.
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INFLUENCE THERMAL INSULATION OF POLYURETHANE FOAM,
APPLIED WITH THE INSIDE WALL OF THE VERTICAL STEEL TANK,
ON THE TEMPERATURES WALL IN BURNING

KHAFIZOV F. Sh., Doctor of Technical Sciences, Professor, Head of Fire and Industrial Safety
Department, Ufa State Petroleum Technological University (Kosmonavtov St., 1, Ufa, 450062,
Republic Bashkortostan, Russian Federation)

BAKIROV I. K., Candidate of Technical Sciences, Senior Lecturer of Fire and Industrial Safety
Department, Ufa State Petroleum Technological University (Kosmonavtov St., 1, Ufa, 450062,
Republic Bashkortostan, Russian Federation; e-mail address: bakirovirek@bk.ru)

SULEYMANOV 1. R., Head of the Fire Prevention Department, Management of State Examination
of Republic Bashkortostan (Mustaya Karima St., 45, Ufa, 450077, Republic Bashkortostan, Russian Federation)

ABSTRACT

The article determines that the heat insulation of the tanks maintains specified temperature of petro-
leum products.

The effective normative documents limit the use of the polyurethane foam, which is caused by
their high fire hazard. The regulatory document defining the terms of use of materials is “Technical
regulations for fire safety requirements”. The essence of the method of defining the materials by their
combustibility consists in holding of a cylindrical sample of the material in the furnace. The operating
conditions of the material are not taken into account in this case. Quite often, through the leakage of
connections the external non-combustible thermal insulation gets impregnated with oil or oil pro-
ducts, and this creates the conditions conducive to spontaneous ignition and (or) flame spreading on
the insulation surface. Thus, the use limitation of the combustible heat insulation without taking
measures to prevent the «oiling» effect of the non-combustible thermal insulation is inefficient.

In the article it is suggested the usage of the polyurethane foam on the inner surface of the tank wall
for its thermal insulation. There were conducted a number of experiments with regard for the ope-
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rating conditions of the tank. The results of the experiments made it possible to define the positive
effects of the proposed method of the thermal insulation method, such as:

1) decrease of the inconsiderable reservoir breathing while the tank is in operation, which leads
to the increase of economic and environmental efficiency of the thermal insulation;

2) reduction of the fire hazard of the insulation in comparison with the external method of heat
insulation, which is caused by the lack of the combustible materials on the outer wall of the PBC and,
as a result, by the lack of the “oiling” effect of the heat insulation;

3) reduction of the corrosive wear of the tank;

4) increase of the technological oil pumping speed;

5) increase of the fire resistance limit of the tank wall by the fire;

6) maintenance of the cooling possibility of the tanks during the fire by stationary plants and
mobile fire equipment which is generally not possible on application of traditional methods of the heat
insulation of the tank walls with the help of non-combustible materials from the outside.

Keywords: tank; heat insulation; fire safety; pyrophoric deposits.
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lpeactaBnfier KHUTY

A. fl. KoponbyeHko, [1. 0. 3aropckui
KATEFOPUPOBAHWE NOMELLEHWIA U 3[JAHWIA N0 B3PbIBOMOXXAPHOMN
W MOXAPHOW OMACHOCTW. — M. : Moxnayka, 2010. — 118 c.

B y4e6bHOM mocobun M3N0XKeHbl MPUHLMMbLI KATErOPUPOBAHNS MOMELLEHNA 1
3[aHNi N0 B3PbIBOMOXAPHOI W NOXAPHOM OMACHOCTW, COAep<allmecs B COBpe—
MeHHbIX HOPMATUBHbIX AOKYMEHTax. Ha npumepax KOHKPETHbIX MOMELLEHUIA pac-—
CMOTPEHO 1CMOMb30BaHNE TPEOOBAHUIA HOPMATUBHBIX JOKYMEHTOB K YCTAHOBNEHNO
Kateropuit. [loKka3aHa BO3MOXHOCTb W3MEHEHUS KATeropuii MOMELLEHUA nyTem
M3MEHEHUS TEXHONOTUN NN BHEAPEHUS MHXEHEPHbIX MEPONPUATII MO CHUKEHNIO
YPOBHSI B3PbIBONOXXAPOONACHOCTYA 11 MOBbILIEHNKD HAAEXHOCTU TEXHONOTMYECKOro
060py[10BaHMs 1 NPOLIECCOB.

[Tocobune paccynTaHo Ha CTy[EHTOB BbICLIMX Y4eOHbIX 3aBeEHNIA, 00yHaOLLINXCS
no cneynanbHocTaM “MoxapHas 6e30macHocTh”, “be30nacHOCTb TEXHOMOrMYECcKIX
MpOLECCOB 1 NPOM3BOACTB”, “Be30MacHOCTL XWU3HEAEATENbHOCTU B TexHocdepe”,
CTY[IEHTOB CTPOUTENbHbIX BYy30B W (DAKYNIbTETOB, 00YHAKOLLMXCSA NO CNeunanbHOCTH
“[TpOMBILLNEHHOE 1 FPaXAAHCKOE CTPOUTENbCTBO”, COTPYAHWUKOB Hay4HO-UCCEe—
[10BaTeNbCKUX, MPOEKTHbIX OPraHM3aLuii i HOPMATUBHO-TEXHUHECKNX CIyXO, OTBET-
CTBEHHbIX 32 00ECMNEYEHIE NOXKAPHOIT 6630MACHOCTH.
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