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JOCJIIZKEHHSA IHO3EMHOI'O JOCBIAY PO3PAXYHKIB BTPAT
HA®TOIIPOAYKTIB BIJI BUITAPOBYBAHHS Y ITPOLECI
HA3BEMHOI'O 3BEPII'AHHA
NCCIEJOBAHUE NHOCTPAHHOI'O OIIBITA PACYETOB IIOTEPDH
HE®TENIPOAYKTOB OT HCITAPEHUM B ITIPOLIECCE HABEMHOI'O
XPAHEHUA
RESEARCH OF INTERNATIONAL EXPERIENCE OF CALCULATION
OF THE LOSSES OF PETROLIUM PRODUCTS DUE TO
EVAPORATION IN THE PROCESS OF ABOVEGROUND STORAGE

Anomauia: /locniodceno nepesacu ma HeOONIKU MEMOOUKU PO3PAXYHKY
empam Hagmonpodykmie 6i0 unapogysarts, wo suxopucmogyemocs y CILIA,
npogedeHo  NOPIGHAIbHULL  pO3paxyHok 3a memooukoro EPA, M. M.
Koncmanmunosa ma nopmamu npupoonux empam Ha@pmonpooyKmia.

Kniouosi cnosa: pezepsyapu, Haghmonpooykmu, 6unapogy8anHs, mpamu
610 “manux ouxamuv .

Annomayusn: Hcneoosano npeumyujecmea u HeOOCMAMKU MemMOOUKU
pacwema nomepsb He@pmenpooyKkmos om UCNApenull, Komopas UCNOAb3Yemcsl 8
CIllIA, npogedeno  cpagHumenvHuili pacyem  no  memoouxke  EPA,
H. H. Koncmanmunosa u Hopmamu npupooHviX nomepb HepmenpooyKkmos.

Knwuesvie cnosa: pesepsyapul, nHegpmenpodykmsi, UChapeHus, nomepu
om ‘“manvix Ovixanuil”.

Summary: Pros and cons of the calculation method of losses of petroleum
products due to evaporation that is used in the USA have been researched. A
comparative calculatin of the EPA method, Konstantinov method and the norm
of natural loss of petroleum products has been made.

Key words: tanks, petroleum products, evaporation, standing loss.

3aranbHO BU3HAHUMHU METOJMKAMH PO3PAXYHKY BTpaT HAPTOMPOAYKTIB

B/l BUIIAPOBYBaHHS HAa  MOCTPAASHCBKOMY TIPOCTOpI €  METOJUKa
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M. M. Koucrantunosa [1, 3, c¢. 81-90] Ta Hopmu mpupoaHux BTpat [2, 3,
c. 81-90]. Onnak 1e He €nWHI BiOMi y CBITI METOJWKH TaKOTO PO3PaxXyHKY.
3okpema y CIHIA pgis OIiHIOBaHHS BHKHW/IIB BYIJVICBOJHIB 13 Ha3eMHHX
pe3epByapiB  BHUKOpUCTOBYIOTH Metoauky EPA (Environmental Protection
Agency) [4-7].

HaiironoBHimuM 13 OCHOBHMX 3aBaaHb opranizaiii EPA e 3anmoGiranns
pO3/MBIB  HapTOMPOAYKTIB Ta KOHTPOJIb BTpAaT HAPTOMPOIYKTIB B
BUIIAPOBYBAHHS, TaK SIK Mapu HAQTOMPOAYKTIB € OJHUMH 13 HEOEe3MeUHUX
3a0pyaHioBadiB  atMocdepHoro moBiTpsA. KoHTpons 1€l oprani3zarii
NOIIMPIOETbCST HA BCl  00’€KTH, sKI 30epiraroTb, TPAHCHOPTYIOTh Ta
nepepooIIsItoTh HadTy Ta HAPTOMPOTYKTH.

3rimHo pexkomeHpanii meroguku EPA BTpatn HadTONPOIYKTIB BIf
“MaJuX IMXaHb MOXHA 3HAITHU 3a HACTyIHOIO Gopmyioro[4, c. 5]
Ls =W W, - Kg - K, (1)
ne W - 06’eM ra3oBoro IIPOCTOPY pe3epByapa, qbym3;

gynm
d)ymf:’ )

Ke - koedilieHT po3mmpenHs ra30Boro mpocTopy ;

W, - macuuenicTs mapis,

Ks - Koe(iIlieHT BEHTUJIALIT HACHUICHOT TTapH.

Jlns BuszHavueHHsS 00’€My Tra30BOTO IIPOCTOPY pe3epByapa HEOOXiTHO
BpPaxOBYBAaTH TaKl F€OMETPHUYHI XapaKTEPUCTUKHU pe3epByapa: BUCOTA MOKPIBIII
pe3epByapa, BHCOTa Ta30BOrO IPOCTOPY, BHUCOTA 3allOBHEHHS pe3epByapa
HaQTOMPOYKTOM, JiaMeTp pe3epByapa.

BianoBigHO BUCOTa ra30BOr0 MPOCTOPY OOUUCITIOETHCS 32 (POPMYJIIOIO

Hyo =Hs—H_+Hgo, (2)
ne Hs - Bucora pesepByapa ( 3amaeThcs B TEXHiUHil XapaKTepHCTHUIL

pesepByapa);

Hro - BUCOTa KOHYCa MOKPIBIIL;

H_ - cepenniit pisens pimuan y pesepsyapi.
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HacuuenicTe napiB y ra30BoMy MPOCTOP1 BUSHAYAETHCS 32 (POPMYJIIOIO

M, -Ra
v R‘TLA ’ )
y o . ynm
Ae Vv - MOTApHA Maca CyMilli MapiB BYICBOAMIB, o

Ra- THCk HacuueHux mapiB TpH  cepenHBOAOOOBiH Temmeparypi

[OBEPXHEBOTO wapy pixunu, PSi:

psi - gym (R=1073 psi-gym

R - razosa crana, ,
¢yHm - Mo ¢ynm - mow

Tia- cepeHbOI000BA TEMIIEPATypa HOBEPXHEBOTO MIAPY PiMHH, R,
Cepennbo1000By TeMIlepaTypa MOBEPXHEBOTO IIAPy PIIUHU METOIMKA

PCKOMCHAYE BU3HAYATH 3a HACTYIIHOIO Q)OpMYHOIO

T, =0,44-T,, +0,56-T, +0,0079- a1, 4)
Ac TAA' CGpCI[HBOI[O6OBa TCMIICPATYypa HABKOJHUITHBOI'O CCPCAOBHIIIA,

Ts - Temnepatypa pifyHu, sKa 3HAXOAUTHCS HIDKYE OBEPXHEBOTO MIAPY;

& - koeiIl€HT NOTJIMHAHHS COHSYHUX TPOMEHIB,;

|- nemna ximbkicts comsumoi pamiamii, BtU ( Bpuramceka TertoBa
OJIMHULISA).

Cepennpon000Ba TeMmIepaTypa HaBKOIMIIHBOIO —cepeAoBuma T,,
BHU3HA4Ya€THCS 3a (PopMyIioro

T, +T
.= Ax2 AN (5)

T

ne Tax - 1060Ba MaKCHMAaJIbHA TEMIIEPATYpa;
Tan - 10GOBa MiHiIMaJIbHA TEMIIEPATYpA.
Temneparypa piguHH, SKa 3HAXOAHWTHCS HHUXKYE IOBEPXHEBOIO IIIapy
Ha(QTOMPOIYKTY 3HAXOUTHCA 32 HACTYITHOIO (DOPMYIIOIO
Tg=Ty+6-a—-1. (6)
Cnif 3a3HAUNTH, IO TEMIEPATYPH lax, |an BUOMpPAIOTHCA i3 TAGIMIb

3anexHO Bia reorpadiunoro nmonoxeHHs mict CIIA (B manomy BUmanky mpu

International Scientific Journal “Internauka” hitp://www.inter-nauka.com/



International Scientific Journal “Internauka” hitp://www.inter-nauka.com/

po3paxyHKax Tpeba criBcraButH reorpadiuny mmpory Hammx mict - 48° Ta
mict CIIA, siki MaroTh TaKy camy reorpadiuyHy mupoTy).

Tuck HacHYeHNX MapiB 3a CEPEIHBLOI000BOI TEMIIEpaTypH MOBEPXHEBOTO
1apy piiHA BU3HAYAEMO 32 POPMYJIIO0
B

R.=exp| A—(
" TLA

)|, (7)

ne A 1 B — cram xoediiieHTH, SKI BHOMPAIOTHCS 3aJIEKHO BiJ BUIY
Ha(TOMPOIYKTY.

KoeimienT po3mmpenHs rasoBoro mnpoctopy Ke mpu  Bimomomy
reorpa)iyHOMY  pO3TAlllyBaHHI pPE3EpBYapHOro IMapKy BU3HAYAEMO 3a
HACTYITHOIO (POPMYJIIOIO

KE:0,0018-[0,72-(I'AX —TAN)+O,28-a-I]. (8)

VY ToMy BUINAAKy, KOJIU reorpadpiyHe MOJO0KEHHS Pe3epBYyapHOro MapKy

HeBizoMe, Koedimient posmmpenns rasosoro npocropy K, =0,04.
Axmo TMcK HacuueHuX mapiB Otk 0,1 psi, TO OUIBII TOYHA OIIHKA
Koe(illieHTa PO3LIMPEHHS Ta30BOr0 MPOCTOPY MOXKe OyTH ojepkaHa 3

BUKOPUCTAHHSM TaKOi 3aJI€KHOCTI

AT, AR -APR,

R ==
LA A~ Tva

0, (9)

ne ATy - nenna pisHMIA TeMIepaTypy HaTpiBaHHS MAPY;

AR, — AR, - nepeBuieHHs THCKY Y Ta30BOMY MPOCTOPI Haj AONMYCTHMHM
3HAYEHHSIM MPOTSITrOM J100U;

Ps- armocdepHuit THCK;

AR, - cepenHb01060BHil THCK MapiB HAYTONPOIYKTY;

AP; - pi3HNI HA/UIMIIKOBOIO Ta BaKyyMHOIO THCKIiB CIPAIFOBAHHS

MEXaHIYHOIO AUXaJIbHOT'O KJIallaHa.

Sxmo Ke <0, 1o Brpar Big «mMamux» nuxans He Gyze.
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JIeHHa pI3HMIS TEMIEpaTypd HarpiBaHHS TIapd BH3HAYAETHCA 32
HACTYITHOIO (POPMYIIOI0

AT, =0,72- (T, —Tpy)+0,28-x - 1. (10)

Cepenubon060Buii THCK mapiB Hadromponykry AR, BusHauaerscs i3
3aJIEKHOCTI

0,5-B-R,-AT,
TLA2 .

AR, (11)

Pi3Huils  HamIMIIKOBOTO Ta  BaKyyMHOTO THCKIB  CIIpaI[fOBaHHS

MexaHquOFO JAUXAJIBHOI'O KJIallaHa 06qI/ICJ_H'O€TI)CH 34 HACTYIIHOIO (bOpMy.TIOIO
AR, =P =Ry, (12)
ne Pep- HamIMINKOBMI THCK CHpAILIOBAHHA MEXaHIYHOTO IUXAIBHOTO

KJIalaHa;
Pey - BakyyM cripariioBanHs MEXaH{YHOTrO JUXAIBHOTO KJIAMaHa.

B po3paxyHKax 3a JaHOI0 METOIMKOK MOYXHA NMpHUitHATH Benuunnay AR
pisroro AP =0,06 psi

KoedimienT BeHTHIALIT HACHYEHOI Mapyu — Le KOE()IIIEHT, SIKUI MOKa3ye
YacTKy  CEepeIHhOJ000BOI  KOHIIEHTpalii mapiB  HAaQTOMPOIYKTY  Bij
MaKCHMAaJIbHO MOXJIMBOI J000BOi KOHIIEHTpaIlii mapiB Ha(TONpoayKTy, Ta
PO3paxoOBYETHCS 3@ HACTYITHOIO (POPMYJIO0

1
K, = .
1+0,053-R,, - Hy,

(13)

JIns  OIIHIOBaHHS MOJKJIMBOCTI BHUKOPHCTaHHA Meroaukun EPA  mis
IIPOBEICHHS PO3paxyHKIB BTpaT HA(TONPOAYKTIB BiJl BHUIIAPOBYBAHHS IS
pe3epByapHUX MapkiB YKpaiHu OyJo NPOBEACHO pO3pPaxXyHKH 3a TpbOMa
metoaukamu (M. M. KoHcTaHTHHOBA, HOpMHU TPUPOAHUX BTpaT Ta EPA) mis
OJIHAaKOBHX MMOYATKOBUX JIAHUX.

Po3paxyHku BTpat HaTONPOAYKTY Bl «MAIHUX» TUXaHb IPOBEICHUN IS
pesepByapa HOMiHATBHEM 00’ eMoM 5000 M°, 1o 3HaxoauTsest Ha 48° miBHIYHOL

mupoTu. Po3paxyHOK MPOBOAUMO JIJisi aBTOOCH3UHY JUIsl TAKUX TEMIIEPATypHUX
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YyMOB 30epiraHHs; MakcuManbHa Temmeparypa mositps 23° C, MiHimanbHa
temmepatypa noBitps10° C. Pisenb HanuBy HadhTOMPOAYKTY 1,5 M.

3a J0MOMOTOI0 PO3pOOJIEHOI MporpaMu, sKa HamucaHa Ha MOBI
nporpamyBaHHs Visual Basic, mpoBoguMo po3paxyHKH 3a TPhOMa METOJUKAMH.

VY Tabnuni 1 HaBeneHo piyHi BTpaTu HA(QTOMPOAYKTIB Bl BUIAPOBYBAHHS
PO3paxoBaHMX 3a JBOMAa HABEJICHHUMH METOJUKAMH 1 TaKOX 32 HOPMATHBHOIO
METOJMKOI0. BiIMIHHICTP HOPMATHBHOI METOAWKHU BiJ 1HIIMX JBOX TOJIATAE B
TOMY, II0 BOHA JI03BOJISIE TTPOBOAMTU PO3PaXyHKH BTpAT HAPTOMPOIYKTIB Bif
BUMApOBYBaHHSA HE IIOMICSYHO, @ B BECHSHO-JITHIH Ta OCIHHBO-3UMOBHI

nepioJu.

Tabnuusg 1 - Piuni BTpatu HaQTOMPOIYKTIB Bl BUTIAPOBYBAHHS PO3PAaXOBAHUX

3a ABOMAa HAaBCACHUMHU MCTOANKaMHU 1 HOPMATUBHOIO MCTOJUKOIO

HasBa meTonuku

IToxa3zuuk Mertoauka
Metonuka EPA | HopMatuBHa MeToMKa
KoHcTanTnHOBA

Piuni BTpaTn
Ha(TOMPOYKTIB, 4870,89 5219,06 1560,12

KI'

AHamizytoud OTpHMaHi pe3yJibTaTh, MOXHa 3pOOUTH BHUCHOBOK, IIIO
pe3yJabTaTU CYTTEBO BIJAPI3HIIOTHCS 1 HAMOUIbIIE BIAXUIIEHHS CIIOCTEPITa€ThCS
3a HOPMATUBHOIO METOAMKOM0. lle MmosicHIoeThCs TUM, 10 B HIM HE BpaxoBaHi
KJIIMAaTU4YHl OCOOJIMBOCTI, CTaH TIOBEPXHI pe3epByapiB, PiBEHb 3alOBHECHHS
pe3epByapa HadTonpoaykrom. Meroauku M. M. Koncrantunoa ta EPA, siki
BPaxOBYIOTh BEIIMKUN 0OCAT (paKTOPIB BIUIMBY, MOXYTh 3aCTOCOBYBATHCH LIS
MPAKTUYHUX PO3PAXyHKIB, a TAKOX NP OOTPYHTYBaHHI BUOOPY 3aCO0Y 3aXUCTY
BiJl BUIIAPOBYBaHb NpPH Ha3eMHOMY 30epiraHHi Ha ckiagax HapTu 1
Ha(TOMPOTYKTIB.

Meronuka EPA nae 3aBuilieHi pe3yJbTaTH, OCKUIBKM OCHOBHE il

IMPU3HAYCHHSA roJjsarae y BU3HAYCHHI 3a6py11H€HH$[ HaBKOJIMIITHBOT'O
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CEpe/IOBMILA BHACIIIOK BMIIAPOBYBAaHHA. PO3paxyHOK 3a JaHOI METOAMKOIO
POBOAUTHCA JUISI HAUTIPIINX YMOB MPOTATOM POKY.

CxiagHICTh po3paxyHKy 3a meroaukor EPA mossdrae y Tomy, 1o BoHa
po3poOisieHa 11  OJIMHMIIL BHUMIPIOBAHHS, SKI TIOIMIMPEHI Ha TEpUTOPIl
Cnonyuenux IlltatiB Amepukud, Ta MICTUTh KOMIUIEKC EMITIPUYHUX
Koe(DilieHTIB, BU3HAYEHUX HJi1 oOMexxkeHuX yMoB (kmimatuuHi ymoBu CIIIA,
BJIACTMBOCTI HA(PTOMPOIYKTIB, IO BIAMOBIAAIOTh CTaHAApTaM KpaiHH 1 T.IL.),
BU3HAYa€ BTpPATH HAPTOMPOIYKTIB BiJl BUIAPOBYBAHb MPU CEPEAHBOMY PiBHI
3allOBHEHHS pe3epByapa Ta y A00y HaWBHUIIUX TEMIIEPaTYpHUX IOKa3HHUKIB.
[Ipote nOCBiA €BPONEUCHKUX KPATH CBIIYUTH MPO MOXJIMBICTH BUKOPUCTAHHS il
HE TUIbKY Ha AMEpPUKaHChKOMY KOHTHHEHTI.

BuBuenns Ta apanrtamis  Meronuku EPA pmacTh  MOXKIMBICTB
rapMOHI3yBaTM  HOpMaTUBHY 0a3dy  VYkpaimm y rany3i  30epiraHss
HaQTONPOIYKTIB Ta 3aXMCTy HABKOJMIIHBOTO  CEpeloBHINA  BI  iX
BUIIAPOBYBAHHS 13 €BpOMeEchkor0. HampsiMkoM momanbpIIuX TOCTIIKEHb €

BUBYCHHSI AaHAJIOTTYHUX METOJIMK, SIK1 JIIF0Th Y KpaiHax €Bpomneiicbkoro Coro3sy.
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