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Paccmampusaromest Hocumenu 21eKmMpocmamuiecko2o 3apsaoda, 06pasyioue2ocs npu OBUNCEHUU OUIEK-
MpU4ecKoll yene8000pooHolL Jcudkocmu no mpyoonposodam. l[loxazano, wmo Hocumenu maxoeo 31eKmpocmanmu-
YecKko20 3apsaoa UMeIom PAasHylo npupooy, cie008amenbHO, U 6peMs PelaKcayuu Kaxcoo2o us U008 Hocumenell
3apsioa paznuuno. Ipednodiceno mamemamuueckoe guipasicenue Oiisk OnpeoeieHusi BpeMeHU PeaKcayuu 6cex U008
HOCUmeNell IeKMpOCMamuiecko20 3apsaod, V4umvléaiouee GelUUUHy GHOCUMO20 8 Pe3epayap dNeKmpocmamutie-
CK020 3apsa0ad, USMEHSIOWYIOCS GeUYUHY NOBEPXHOCIIU KOHMAKMA Y2le8000POOHOU HCUOKOCTU CO CIMEHKOU pe-
3epgyapa u Kongueypayuio pesepgyapa. 3a pems peiaxcayuu nPuHAmo 8pems, no UCmedeHuu Komopozo 603-
HUKHOBEHUE UCKPbL, He0OX0OUMOTL 0I5l 6OCHIAMEHEHUSL NAPO8 NAPOBO30YULHO20 NPOCIPAHCMEA, UCKTTIOUAEMCSL.

Beenenune. Ceroans B ctpanax CHI' skcruryaTHpyIOTCS THICSYM CTallMOHAPHBIX BEPTHUKAIBHBIX M TOPHU-
30HTANBHBIX MWIMHAPUISCKUX PE3ePBYapOB, PACIIONOKEHHBIX Ha TeppuTopuu HedTebas, A3C, apyrux oObek-
TOB XpaHEeHWS U IepepaboTKH HedTenpoxykToB. Bee pesepByaphl, KOTOPBIE BKIIOYEHBI B TEXHOJIOTUYECKHUIT po-
1IeCC, MEPHOIUUYECKH 3aTIOJIHAIOTCS. M ONOPOXKHSIOTCs. [Ipoliecchl HaloJHEHUS U CIIMBA YIJIEBOJAOPOJHBIX JKHI-
KOCTEH U3 pe3epByapoB OTHOCATCS K ONEPALMM C ITOBBIIICHHON MOXapOOIacHOCTHI0. [Ipu CIIMBHO-HAIMBHBIX
oliepanysix JOCTaTOYHO YacTO NPHYMHON BOSHUKHOBEHHS II0XKapOB B Pe3epByapax SBIAIOTCA pa3psibl CTaTHYe-
CKOT'O JJIEKTPUYECTBA B BHJIE UCKP, YTO SIBJISICTCS HENOIYCTUMBIM BO B3PBIBO- M IIOKAPOOINACHBIX YCIOBUSX.
Mertoxbl 60pb0BI C HAKOIIGHHEM 3apsSI0B CTATHYECKOTO ICKTPHYECTBA NPU ONEPALHAX ¢ HEPTEIpOoLyKTaMu
perilaMeHTHPOBAHbI Pa3IMYHBIMU PYKOBOAAMIMMU JoKyMeHTamu [1, mm. 4.7, 8; 211, 5.3; 3,r1. 28; 4; 5].

J1st MCKITIOUeHMS 1T0’KapoB M B3PHIBOB, HHUIIMMPOBAHHBIX UCKPOBBIM pa3psiioM B IIAPOBOM IIPOCTPAHCT-
BE PE3ePBYapoOB, B KOTOPBIC MPOUCXOAUT 3arpy3ka (BBIFPY3Ka) YIIeBOIOPOIHBIX AUIICKTPUUCCKUX JKHIKOCTEH ¢
VIEIbHBIM 0GBEMHBIM IEKTPHUCCKUM corpotuieHneM Gomnee 10° OM:M, pekoMeHIyeTcs: 06eceunBaTh moj-
Jep)KaHUe ONPEACICHHON NOMYCTHMON CKOPOCTH HCTEYCHHs >KHOKOCTH B ammapar [6, m. 1.2]. HJomyctumyto
CKOPOCTh UCTEUCHHMS )KUAKOCTH B Pe3epByap ONPEIEISIOT UCXOs U3 HEOOXOAMMOCTH OTPAaHHYMTh IPEJEIIbHO
JOIYCTHMBIM 3HaUYCHHEM MaKCHMAaIFHO BO3MOXKHYIO INIOTHOCTB 3apsia B IPHIIOBEPXHOCTHOM CJIO€ KHIKOCTH,
HAXOJISIICHCSI B 3aMOJIHsIEMOM arrapare (pesepByape), Ipu JaH-
HOM criocobe 3arpysku. [Ipu 3ToM B cooTBeTcTBHH C [6, 1. 4.2]
IpeyCMaTPUBAETCS ONpeeJICHHe CKOPOCTH 3arpy3KH YIJIEBO-
JOPOJHON YKUIKOCTH TOJIBKO B Pe3epByaphl CO CHepHUUECKUM,
JUIMNTAYECKUM WJIM KOHWYECKUM JHHIIEM, UMEIOIINE BEPTH-
KaJIbHBIH 3arpy304HbI maTpyOoOK, IPHYEM pacCTOSHUE KOHIA
3arpy304HOro narpyOka a0 AHa pe3epByapa HOJDKHO COCTaB-
: T He 6onee yueM 200Mmm.

‘ ; A:ﬁ PesepByapsl ¢ HeTEPOAYKTaMH, SKCILTyaTHPyeMbIe Ha
naTpyoKn ' | He(TeXpaHWIHNIIAX Pa3IMYHOIO POJa, MMEIOT, KaK INPaBHIIO,
B CTEHKE i OOKOBOI BBOJ 3arpy304HOro MaTpyoka (pUCyHOK).
H i Takum 00Opa3oM, BcTaeT BONPOC O METOJMKAX pacyera
CKOPOCTH 3arpy3KH, KOTOpas MOXET NMPUMEHSATHCS U Ul pe-
PesepByap ¢ GOKOBBIM FOPH3OHTANBHBIM 3epBYapoOB, MHTEHCUBHO DKCIUIyaTHPYIOLIMXCS B HacTOsIIEe
3arpy309HBIM MTATPyOKOM BpeMs, B TOM umcie obsemom 10 20 000M°, u mmeromux
TOPU30HTAILHBIN BBOJI 3arpy304HOTO NarpyOka. Hampumep, Ha
rojoBHOW HedrenepekaunBatommeid cranuun «llaBronap» AO «Ka3zTpancOiin» B dKCIUTyaTalliy HaXOJISATCS
BOCEMb CTAIbHBIX BEPTUKAIBHBIX pe3epByapoB oOGbéMoM 20 000m% i Bce mMeroT GoKOBOIl MaTpyBOK IS 3a-
TPY3KH HEPTETIPOTYKTOB.

OcHoBHas yacThb. Kak M3BeCTHO, HOCHTEISIMH JICKTPOCTATUYECKOTO 3apsi/ia, IIOCTYHAIOIIEro ¢ IIOTOKOM
YIJIEBOJOPOIHOM JANDIIEKTPUYECKOH KHUKOCTH B PE3EpBYyap, SABISIOTCS KaK MOHBI, 00pa3oBaBILIMECs B Pe3yibTa-
TE TUCCOLHMAINY MMEIOLINXCS B KUAKOCTH ICKTPOJIUTOB M OKHCIUTEIILHO-BOCCTAHOBUTENBHBIX PEakLid, Ipo-
TEKAIOIUX B IBOMHOM 3JIEKTPHYECKOM CJIO€ Ha CTCHKE TPYOONPOBOJa, TaK M 3apsDKCHHbIE KOJUIOWIHBIC YacTH-
1B, TTOTEPSBIINE TPH JBMKCHUHU JKUIKOCTH BHEIIHIO cdepy. «MBlI BCTpedaeTcsi C IByMsl OCHOBHBIMHM MeXa-
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HU3MaMH 3JIEKTPOIPOBOJHOCTH KHUAKHX JUDJIEKTPHKOB. 3JIEKTPOIPOBOJIHOCTBI0 HOHHOM M 3JEKTPOIPOBOIHO-
CTBIO KaTa(hOpUIECKOii, 00YCIIOBICHHON YIOPSIIOYCHHBIM JBHKECHUEM KOJUIOMIHBIX YacTum» [7,c. 222].

VloHHast 3JIeKTPOIPOBOAHOCTE, 0OYCIIOBICHHAS IBHKEHHEM HOHOB, IEIUTCS HA JIBa Kjlacca: COOCTBEHHAs
JIEKTPONPOBOIHOCTh U IpuMecHass. COOCTBEHHAs 3JIEKTPONPOBOIHOCTh ANUDICKTPUUECKUX KUAKOCTEH OYEeHb
Mana U COOTBETCTBYeT (OMpEnensieTcsi) 3JIeKTPOMPOBOAHOCTH TITyOOKO OYMINEHHON JKUAKOCTH. IIpmmecHas
JJIEKTPOIIPOBOAHOCT TAK)XKE 3aBHCUT OT CTENEHM auccounuanuu npumeceid. CreneHs 3TOH JUccoluaniy 3aBu-
CHT OT KOHICHTPAIMU NPHUMECEH, CTPYKTYpBl MOJIEKYJI PUMECH, B TOM YHCJIC OT BEJIMYHMHBI AUMOJIBHOIO MO-
MEHTa U OT AUAIICKTPUUECKOM ITPOHNIIAEMOCTH PACTBOPHUTEIIS.

DJeKTPONPOBOJHOCTE, KOTOPasi CKJI/IBIBAETCS TOJIBKO U3 MPUMECHON U COOCTBEHHOM 3JI€KTPOIPOBOIHO-
CTH, MOXKHO OMPEACIUTH M0 ypaBHEHHIO [7, ¢. 228]:

B B
e=AlE +A € 1)

rae Ay 1 By XapakTepu3yloT COOCTBEHHbIE (OCHOBHBIE) HOHBI JUAJIEKTPUYECKON HKUIKOCTH M ONPENEIAIOTCS 110
ypaaenusiM (2) u (3); A, 1 B, XapaKTepU3yIOT HOHBI, 00pa3yIOIIHECs OT IPHUMECHBIX BEIIECTB, U TAKXKE OIPEIe-
JISTFOTCS 110 ypaBHeHHAM (2) u (3):

_ NGV
A= BKT 2)
_E
B=-2. A3)

31ech No— obimee 4rucao MoeKy B 1 cM>; g — 3apsa OXHOBANCHTHOrO HOHA, paBHbIi — 1,6-10"° Ki; § — amiua
cBOOO/IHOTO TIpoOera HOHA, CM; V — 4acToTa COOCTBEHHOT'0 KOJIeOaHHsI MOJIEKYJIbI B MECTE 3aKpEIUICHHsI, paBHAs
YHCITY MOIMBITOK MOJICKYJIBI B TeUeHHE 1 C MePecKOYUTh MOTCHIMANBHBIN O0apbep (I0CTHYb BO30YKICHHOIO CO-
crostams), ¢ k — kodddurment, pasusii 367-10" T — Tepmoaunamuueckas Temneparypa, K; Eg— sHeprus
AKTHUBALUH WM JUCCOLMALIMU MOJIEKYJT B )KHAKOCTH (MOTCHUHANBHEIN Gapbep), B.

Katadopuueckas 371eKTpOIPOBOJHOCTD ONPEAENASTCS KOINIECTBOM ITOJHMMOJIEKYIIAPHBIX arperaTos, Ko-
TOpbIe 00pa3yloTcs NMpH pasiM4HBIX nponeccax. Hampumep, npu crapeHuH HeTENpOAyKTa M €CTECTBEHHOMH
HOJIMMEPHU3ALIH, IIPH NIPOrpeBe HedTenpoaykTa 1 00pa30BaHUH Pa3IHMYHBIX CMOJIMCTBIX arperaTos, IIPpU BKIIIO-
YEeHUH SMYJIBIHPOBAHON BOIBI, NMPU HAIMYMU cMecell HedTenponykTroB u T.I. KoyutonmHble yacTHIbl, KpoMe
TOTO, MOTYT aJcOPOMPOBATH CBOOOAHBII HOH TOTO MJIM MHOTO 3HAaKa, BCICIACTBHE YETO U IIPHOOPETAIOT COOTBET-
crByroumii 3apsn [7, ¢. 235]. CtpoeHue MOIMMOJIEKYIIPHBIX arperaToB, OTBETCTBEHHBIX 32 KaTa()OPHUYECKYIO
OPOBOJMMOCTH, MOJOOHO CTPOCHHIO KOJUTOMAHON YaCTHUIBI, UMEIOLICH BHYTPEHHHUH (a1COpOLUOHHBII) U BHEIL-
Huil (quddy3noHHBIN) cor. B 3aBUCHMOCTH OT CKOPOCTH IBIXKCHHS YIIICBOAOPOAHOM KHAKOCTH AU(dy3HOH-
HBII CJIOH YacTHIIbI, OTBETCTBEHHOMW 32 KaTaOPUUECKYIO IPOBOJIUMOCTh, OTCTAET OT ABMIKEHUSI CAMOM 4acCTHIIbI,
Y TIOTOK YTJIEBOAOPOHOM JKHIIKOCTH MEPEHOCHUT 3apsill, COPa3MEPHBIN C YUCIIOM YacTHIl, HE UMEIOIUX BHELIHE-
ro muddysuonnoro cnos. KonmuectBo 00pa3oBaBIIMXCS HOHOB, (OPMUPYIOMIMX KaTaOpHUUYECKYIO ITPOBOAHU-
MOCTB, HAIIPSIMYIO 3aBHCHUT OT CKOPOCTH ITOTOKA KHIKOCTH.

Kaxaplii U3 IepedrcIeHHbIX BUAOB HOHOB, 00ECIICUMBAIOIINX BOZHHKHOBEHHUE JIEKTPOCTATHYECKOTO 3a-
psiia B JBIDKYLIEMCS IOTOKE JUIIESKTPHUECKOH JKHIKOCTH, OyAeT HMETh CBOE COOCTBEHHOE BPEMsI pellaKCalliH.
Iprdem eciu HEWTPaNU30BaTh MOHBI (K IPHMEPY, C MOMOLIBIO 3a3eMJICHMS), 0Opa30BABIINECS B PE3yJbTaTe
JHCCOLMALINH IIPUMECEeH WM MOJIeKyJl HeTenpogyKTa, paccenBaHue ¥ HeWTpanu3anus KaTahopruyeckoro 3apsi-
na, Oyzmer 3aBHCeTh OT BpeMEHH (OPMUPOBAHUS BHENTHETO AU(PPY3MOHHOTO, HEUTPATU3YIOMIETO 3apsia KOJIIO-
UJTHBIX YACTHI] CIIOSL.

Katadopuueckyro 31eKTponpoOBOJHOCT MOKHO OMPEACIUTD U3 CIACAYIOIIEro Bhipakenus [7, ¢. 236]:
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TA€ € — OUDJICKTPUYECKAsA NIPOHULIACMOCTD XUIAKOCTH, I — paanuycC HOHI/IMOHCKyHHpHOﬁ YaCTHULHI, Hecymeﬁ 3a-
P, M; Ng —YKUCIIO 3apsKCHHBIX KOJUIOMIHBIX YaCTHIL B 1 CM3 KUIKOCTH, a - 3J'I€KTp0KHHeTH‘I€CKPII>i MOTEHLIHA,
N — BA3KOCTb JKUJAKOCTH.

3apsm, BHOCHMBIH 3apsKCHHBIMU YaCTULAMU, 06€CH€‘II/IBaIOHII/IMI/I KaTa(bopnquon NMpOBOANMOCTDL, PaABCH

q =B, (5)

Kar

rae S — wiIomaas CeYeHus TPyOOmpoBoOa, M% v — CKOPOCTh JBMIKEHUS JKHIKOCTH B TpyOOIpoBoje, m/c;
T —TeKyllee BpeMsl MOCTYIUICHUs KUJKOCTU B pe3epByap, C.
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Jiist onipeniesieHusl BEPOSITHOCTH MT0KapO- M B3PHIBOOC30MACHOTO COCTOSHHS B MTAPOBOM MPOCTPAHCTBE pe-
3epByapa HCOOXOUMO ONPEACITUTh BPEMs PEIaKCAI[MK MOCTYMAIOIIEro H (POPMHUPYEMOTO B MPOIECCe 3arpy3Ku
B pe3epByap 00BEMHOTO 3JIEKTPOCTATHYECKOTO 3apsia, KOTOPHI BEIHOCUTCS Ha MIOBEPXHOCTD KUAKOCTH U (op-
MHpPYET €€ MOBEPXHOCTHBIN 3JIeKTpoCcTaTHYECKU 3apsii. UeMm Ooubiiie BpeMs penakcanuu (Hanpumep, COCTaBIs-
€T HECKOJIbKO MUHYT), TeM OOJIbIIIe BEPOSITHOCTH 3JIEKTPOCTATUUECKOTO pa3psiia, CPOPMUPOBAHHOTO HA TTOBEPX-
HOCTH JKHAKOCTH 3JIEKTPOCTATHIECKOTO 3apsifia, C MOCICIYIONINM BOCIUNIAMEHEHHEM IapoOB 3arpyXaeMoil yrie-
BOJIOPOJTHOM rOproveit >KHUAKOCTH.

U3BecTHO, YTO CHMKEHHE (yMEHbIIEHHE) 00BEMHOr0 3apsijia B AUDICKTPHKE MPOTEKAET MO IKCIOHEHIH-
albHOMY 3aKony [8, c. 17]:

g =q,. @&, (6)

rae g, — 00ObEMHBIH IJIEKTPOCTATHIECKUN 3apsil, PEIAKCHPYIONINA B TEUCHWE BpEMEHH T, Kn/m?; Quex — MCXO-
HBIA OOBEMHBIN 3JEKTPOCTATHYCCKUMA 3apsi, Ki/m?, Kpen — KO2GQUIHMEHT NPONOPUHOHANBHOCTH (KOHCTAHTA
BPEMEHHU PEJIaKCallnu), ch1- BpEMsi, B TEUCHHUE KOTOPOTO MPOUCXOIUT N3MeHEHHE (YMEHBIIEHHE) IEKTPOCTa-
THUYECKOTO 3apsia, C.

Hcxomublii 00beMHBIH 3JIEKTPOCTATHIESCKUH 3aps]l BKIIIOUAET Kak 3apsii, CHOPMHUPOBAHHBIA HOCHUTEISIMHU
HMOHHOW MPOBOJMUMOCTH, TaK U KaTaQOpPHICCKOH MPOBOAUMOCTH.

qucx = qumt + qkam ' (7)

Eciu 3a BpeMsi peIaKkcaluH Tye,, OYAEM CUHTATH BpeMsl, HCOOXOAUMOE I JOCTIXEHHUs 0e30IIaCHO KOH-
HEHTPAIMU 00BEMHOTO WIIH MOBEPXHOCTHOTO 3JIEKTPOCTATHYECKOTO 3apsia B JKHUIKOCTH, TO €r0 MOKHO OTpeie-
JMTh U3 ypaBHeHus (6):

In e ¢ 2, e
L Gses , 8)
ek *®
pen

€ Cuex — DJIEKTPOCTATHYECKUH 3aps)l, HAXOMALIMICA B 00bEME JKUAKOCTH TIPU NOCTYIIEHUH B pe3epsyap, Ki;
Ose; — O€30MacHast BEIMYMHA DJIEKTPOCTATUYECKOTO 3aps/ia, He MPUBOIAIIAS K BOSHUKHOBEHHIO TT0KAPOOIIACHBIX
Pa3pSIOB HA MOBEPXHOCTH KUIKOCTH, KiT; Ko, — KOHCTAHTA BpeMeHH penaxcaiun, &8/€o-€), ¢ & — TUdNeKTpH-
YecKas MPOHULAEMOCTD YIIIEBOIOPOIHON HKUIKOCTH; £y — a0CONIOTHAS AUIJIEKTPUYECKAs IPOHUIIAEMOCTbD, PaB-
Hast 1,845-10" @/m; @ —yeibHas 9IEKTPONPOBOLHOCTE (IPOBOXUMOCTB) Cpebl (BEIMUHHA, 0OpaTHAS yICIb-
HOMY 0GBEMHOMY 3JIEKTPHYECKOMY COIPOTHBICHHIO KHAKOCTH), OM M ™.

Jlist onmpenesieHnst mpeaesibHO qonycTUMoro (6e30macHoro) 3HaYeHus MIOTHOCTH 3apsaaa (npeneabHo
JOIyCTMMOE 3HAYEHHWE IJIOTHOCTH 3apsjla ONpPEAENAETCS KaK IUIOTHOCTh 3apsja B 0ObeMe JKHIKOCTH, IPH
KOTOpPOH BEPOSTHOCTH BOSHUKHOBEHHUS paspsja ¢ sHepruei, papuoi 0,25 MUHMMANILHOM SHEPIHU 3aXKUTaHUsI
CMeCH MapOB 3TOil KHIAKOCTH C BO3LYXOM, He npesocxoxut 107°[6, m. 1.5]) ucronb3yior ypasuerue (9), mpu-
BejieHHoe B [6, . 2.2]:

)
O, =90 4@ 9)

6e3 min

rae Winin — MUHHMAaIbHAsT SHEPTHs 3aKUTaHMsl CPEbl HAJl MOBEPXHOCTHIO JKUAKOCTH, JIK; @ — Oe3pa3MepHbIit
ko3¢ dunment, onpenensiercs no (10):

0 = 45,01+ In| g3)—ze | | (10)

e € — AUPNCKTPHUECKAs MPOHHIACMOCTh KUIKOCTH; G,y — MOBEPXHOCTHOE HATSIKEHHE KHIAKOCTH, Kr/cM;
K. = €o-¢'R, — mocTOsIHHAsI BpEMEHH pEaKcaluy 3apsia B IKHUAKOCTH, C; €y — MCKTPUUCCKAs IIOCTOSHHAS, PaBHAs
8,854-1012, ®/M; R, — yaenpHOe 00bEMHOE DIIEKTPUYECKOE CONPOTHBIIEHHE JKUAKOCTH, OM M.

IMoxactassis ypasHenue (9) B ypaBHenue (8), nonydyaem Boipakenne 11:

In% In qmrx D'Olo +9 In (quou + qxam )D'do +9 In ©u0n te I:E I] mo ‘:SEI) Ij) D'Olo +9
Qo - W™ 4 _ Y 4_ Vo> 4 11
pen k - k - k - k ! C. ( )

pen 'pen 'pen pen
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Amnanus ypasuenust (11) mokassiBaer, YTo BpeMsl pelIaKCAlUH BCEX HOCHTENCH DIICKTPOCTATHUECCKHUX 3a-
PSAI0OB HE 3aBUCUT OT KOHCTPYKILUH pe3epByapa, B TO BpEMs KaK KOJHMYCCTBO BHIHOCHMBIX HAa IMOBEPXHOCThH Ka-
TaQOPUUECKUX HMOHOB (00 JOITOXKHUBYIIMX) 3aBUCHT OT BPEMEHH NPEOLIBAHUS UX B 00bEME XKHMIKOCTH IS
BoccTaHoBjeHus AU(dy3roHHOI 0060mouku. [ToaTOMy 115l OTIpe/ieNieHns] BpEMEHH pejlakCalliid B JAHHOM pe3ep-
Byape, TO €CTb BPEMEHH, HEOOXOIMMOM JIsl PACCEMBAHUSI BHECEHHOTO TIOTOKOM JKHKOCTH 3JIEKTPOCTATHIECKOTO
3apsijia ¥ UCKITIOYEHHS] BO3MOXKHOCTH BO3HUKHOBEHHSI HICKPOBOTO pa3psi/ia, MIMEIOLIEro SHEPTHIO, JOCTATOYHYO IS
TOCTICTYIOIIETO BOCIUIAMEHEHHUST Cpellbl, HEOOXOMUMO YYHTHIBaTh KOoH(HTypamuio pesepByapa. Koaddurmenr,
OTPaXKAIOIIMI BIUSIHAE KOHCTPYKIIMU pe3epByapa Ha (GOpMUPOBAHUE OMACHOW BEIMYHHBI TOBEPXHOCTHOTO AJICK-
TPOCTATUYECKOTO 3apsja, JOKEH YYUTHIBATH BEIMYUHY TUIOIIAIN TOBEPXHOCTH CTCHOK pe3epByapa, HEIOCpe -
CTBCHHO KOHTAKTHPYIOLIECTO B KaX/IbIii MOMEHT BPEMCHH C KUIKOCTBIO, U MIOBEPXHOCT 3epPKaJia JKUIKOCTH.

3HaHHE KOHCTaHTBI BPEMEHH pelakcaluu K., IO3BOJIAET ONPENENHTh O0IIee BPeMs PEaKCAUUU Tpey —
MPOMEKYTOK BPEMEHH, 32 KOTOPBIN HAYaIbHBIH 3JICKTPOCTATHYCCKUI 3apsi]] YMEHBIIHUTCS IO BEJIHYUHBI, TO3BO-
JSIFOLICH OE30MaCHYI0 IKCILTYaTAIMIO CUCTEMBL. Bpemsi penakcaluy — 3To BEIMYHHA, 3aBUCSIIAs JTMHEHHO OT KOH-
CTaHTBl BPEMEHH PEJIAKCALIMK TOJIBKO MPH COXPAHEHHH IUIOLIAJIM YTEUKHU 3apsi/ia U KOHCTPYKIHH pe3epByapa.

VuuThiBas M3MEHEHHUE IUIOIIAAN, ¢ KOTOPOH MPOMCXOIUT yTEYKa 3apsaa (4To HaGIromaeTcs TpH 3a-
TIOJTHEHHUH pe3epByapa), U KoHpuryparmio (pe3epByapsl pasHbIX KOHCTPYKIIHI), YTOUHEHHOE BpeMsl perakca-
1907031 (rlpeﬂ), MOYKHO OTIPEIEIHUTS 10 CIIEAYIONIEH 3aBUCHMOCTH:

n (unU II;:L KOH R II I] mo [S IE) |j) Ddo 9
_ WO 4
T, = " , (12)

pen

rae ks — ko3 duimeHT, yIUThIBAIOMMI [UIOIIAAb YTEUKH 3apsaa (IUIomaab CTeHOK pe3epByapa, KOHTAaKTUPYO-
IIETO C KUAKOCTBIO; Ko — KOIDGHUILMEHT, YINTHIBAIOIIMNA KOHCTPYKLHUIO pe3epByapa (BepTHKAIbHbIH, TOPH30H-
TaNbHBI; AIUIMITHYECKOS, KOHMYECKOE, IOCKOE THO) M KOHCTPYKLHUIO 3arpy304HOr0 MaTpyOKa, KOTopas omnpe-
JeIseT BpeMsi HAXOXKICHHS HOHOB MOJIMMOJICKYJISIPHBIX arperatoB 40 BBIXOJA HA IIOBEPXHOCTb.

Koaddurment Koy yIUTBIBACT BpalaTeIbHbIC IPOLECCHI ABIKCHHUS JKUAKOCTH IIPH €€ 3arpy3Ke B pesep-
Byap, KOTOPBIC 3aBHCAT KaK OT BHa 3arpy304HOr0 MarpyOKa, TaK W KPHBHU3HBI JHMINA W CKOPOCTH 3arpy3Kd
JKUIKOCTH B PE3ePByap, YCTAHABINBACTCS SKCIIEPHUMEHTAIBHO IS KAXKIOTO BHIA PE3EpByapa WIIH C MOMOILIBIO
THAPOAMHAMUYECKOTO MOJCIUPOBAHHUS, HAPUMED, C HCIOIB30BAHMEM IIPOTPAMMHOIO KOMIUICKCA THAPOAMHA-
mMudeckux pacueroB FlowVision.

Koaddurment Kg 11 BepTHKaIBHOTO pe3epByapa MOKHO HAWTH MO BbIpaxkeHHIO (12), npuHsB, YTO BENH-
YKHA 3apsiga, YTEKAOUIEro ¢ ¢IUHHUIIBI IOBEPXHOCTH, €CTh BEMYMHA TIOCTOSHHASI M HE 3aBUCHUT OT MeCTa MpH-
COEMHCHUSI 3a3eMJIAIOIIETO Kabess M HAX0XKACHUS HAall YPOBHEM 3EMITH:

K=k, j(m ) (13)

rzae K,y —KonndecTBo 3apsja, PeIaKCHPYIOLIETO ¢ ¢JMHUIBI IUIOIAH, Kn/M?%, I — pafiyc BepTHKAILHOTO pesep-
Byapa, M; Q — pacxoJ1 KHIAKOCTH, TIOCTYTAIONICH B pe3epByap, M°/C; T — TeKyllee BpeMsi OT Hadasa 3aoTHEHHs
pesepByapa, c.

Bemunna K, MOXeT H3MEHATBCS 11 JAHHOTO Pe3epByapa ¢ TCUCHHEM BPEMEHH, TaK KaK CTEHKH pe3ep-
Byapa MOKpPBIBAIOTCA KOPPO3UEH, Ha HUX NMPOUCXOIUT OTIO0KEHHE CMOJIUCTBIX M CEPOCOAEPKAIUX COSAUHE-
HUH Pa3IMYHON MPOBOJMMOCTH, U3MEHSIOTCS U YCIOBUS TOKOTIpHEMa CUCTEMOH 3a3emiieHusi. C yueToM ypas-
Henus (12) yrouHeHHOE BpeMsI peiakCaliu JiIsl BEPTHKAIBHOTO pe3epByapa OyIeT paBHO

O ky,J(Trr +2QT) +k_ [E[E[ (hy (50T 110°

0

0,25
Ty, = x 3 (14)

pei
3akmodyeHue. [IpeIokeHO MaTEeMaTHIECKOS BBIPAKEHUE IS ONMPEACICHUSI YTOYHEHHOTO BPEMEHH pe-
JIakCalli, BHOCHUMOT'O B pE3€pBYyaphbl MUIMHAPUICCKNE BEPTUKAIBHBIC BCCX BUIOB HOCHUTENCH DJICKTpOCTaTU4C-
CKOTO 3apsijia C IMOTOKOM IOCTYMAIOIICH MPH 3arpy3Ke pe3epByapa JKHAKOCTH. MaTeMaTn4ecKoe BBIPaKCHUE
YUYUTBIBACT BCJIMYUHY BHOCUMOI'O B PE3CPBYyaAP DJICKTPOCTATUYCCKOrO 3apsajad, U3MCHAMOIYIOCSA BCIWYHUHY I10-
BEPXHOCTH KOHTaKTa YIJIEBOAOPOJIHOM JKHIKOCTH CO CTEHKOW pe3epByapa M KOH(UIYpaLHUIO pe3epByapa, 4To
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MO3BOJISIET OLIEHUTH BpeMs, B TEUEHUE KOTOPOTro MpH 3arpy3Ke pe3epByapa MOXKeT IPOU30MTH UCKPOBOIL paspsiz,
BJIEKYLIMH 32 COOOH B3PBIB IAPOBO3IYLIHON CPeJIbl YIIIEBOAOPOIHOM KUAKOCTH C HOCIIEAYIONIMM TOPCHUEM.
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TIME SPECIFICATION OF VOLUME ELECTROSTATIC CHARGE RELAXATION BROUGHT
INTANKSWITH DIELECTRIC HYDROCARBONIC LIQUID

O. GOROVICH, A. ORAZBAEV

Carriers of the electrostatic charge which is formed at the movement of dielectric hydrocarbonic liquid
on pipelines are considered. It is shown that as carriers of an electrostatic charge have the different nature, and
time of a relaxation of each of types of carriers of a charge is different. The formula for definition of time of a
relaxation of all types of carriers of an electrostatic charge considering the size of the electrostatic charge
brought in the tank, the changing size of a surface of contact of hydrocarbonic liquid with a wall of the tank and
a tank configuration is offered. As relaxation time is taken the time after which emergence of a spark necessary
for ignition of vapors of steam-air space is excluded.
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