Tema 4 Ilo:xxkapHas 6e301aCHOCTH 000PYIOBAHMS LISt
M0KAPOONACHBIX M B3PbIBOONIACHBIX 30H.

Kaaccudukanus mokapoonacHbix 30H

HopMatuBHOe ompezaeneHue KJIacCOB MOXKAaPOOMACHBIX M B3PHIBOOMACHBIX
30H Npou3BoAUTCs coryiacHo [IpaBun ycTpolicTBa 3J1eKTpOyCTaHOBOK [5] (11.7.4.3-
7.4.6 - moxxapoonacHble 30HbI, 11.7.3.40—7.3.46 - B3pbIBOOIMIACHBIE 30HBI).

[loxapoormacHoM 30HOM HAa3bIBA€TCS NPOCTPAHCTBO BHYTPU U BHE
MOMEIIEHUH, B TIpeierax KOTOPOro MOCTOSTHHO MIJIM MEPUOANYECKHA 00paIaiTcs
roprooyue (cropaeMbl€) BelIeCTBA WU B KOTOPOM OHM MOTYT HaXOOUThCA MpHU
HOpPMAaJIbHOM TEXHOJIOTHYECKOM IPOLIECCE WX MIPU €r0 HapyIICHUSIX.

3onwr knacca I1-1 — 30HBI, PACTIOIOKEHHBIE B MOMEHICHUSX B KOTOPBIX
oOpaIniaroTcsi TOPIOYUE KUAKOCTH ¢ TEMIIEpaTypoi BCIbIKY Bhiie 61 °C
3onwl knacca I1-1l — 30HBI, pacMoNOKEHHBIE B MOMEMICHUSIX B KOTOPBIX

BBIJICIISIIOTCSL TOPHOYME IIbUIb WJIM BOJIOKHA C HIKHUM KOHUEHTPALMOHHBIM
peesioM BocIiaMeHeHus 6omee 65 r/M° K 00beMy BO3/yXa.

3onwvl knacca I1-Ila — 30HBI, paCHOJIOKEHHBIE B TOMENIEHUAX, B KOTOPBIX
oOpaniaroTcsi TBEpAble TOPIOYNE BEIECTBA.

3onwt knacca I1-11l — pacnosio)keHHbIE BHE TIOMEILIEHUS 30HBI, B KOTOPBIX
oOpaniaroTcss TOPIOYME KUJIKOCTU C TeMIlepaTypoil Bcoblliku Bbime 61 °C wiun
TBEPABIE TOPIOYME BEIIECTBA.

Haunbonee onacHbIMU SIBISIFOTCA 30HBI KitaccoB [1-1 u [1-11.

30HBI B TOMEIICHUAX U 30HbI HAPYKHBIX YCTAHOBOK B IMpEJeax 10 5 M 1o
FOPU30HTAIM W BEPTUKAJIM OT anmapara, B KOTOPBIX HOCTOSHHO WU
NEPUOUYECKUA OOpaIIalOTCsS TOPIOYKE BEIIECTBA, HO TEXHOJOTHMUECKHUI MpoIiecc
BEJIETCS C TMPUMEHEHHWEM OTKPBITOTO OTHS, pacKaJIeHHbIX YacTel Jubo
TEXHOJIOTUYECKHUE amllaparbl UMEKOT MOBEPXHOCTHU, HATPETHIE O TEMIIEPATypPhI
CaMOBOCIUIAMEHEHHSI TOPHOYMX MApOB, IBUIEM WM BOJOKOH HE OTHOCSTCA B
4acTH WX DJEKTPOOOOPYAOBAHHS K IMOXKApOOMacHBIM. TakKe HE OTHOCSTCS B
YaCTH MX IJIEKTPOOOOPYI0BAHUS K TIO’KAPOOTIACHBIM 30HBI B IOMEIIEHUSAX U 30HBI
HapyKHBIX YCTAaHOBOK, B KOTOPBIX TBEPAbIC, KUAKHWE M Ta3000pa3HbIe rOproune
BEIIIECTBA CXKUTAKOTCS B KA4EeCTBE TOIUIMBA WM YTWIM3HPYIOTCS IyTEM
CHKUTAHMS,

30HBI B MTOMEIIEHUSX BBITSHKHBIX BEHTUJIATOPOB, & TAKXKE B MOMEIICHUSIX
MPUTOYHBIX  BEHTWJISATOPOB (€CIM  NPUTOYHBIE CHCTEMBI  pPaboOTalOT ¢
NPUMEHECHUEM PEIUPKYISIUA  BO3AyXa), OOCIYKUBAIOIIUX TOMEIICHUs C
noxkapoornacHeiMu 30HaMu kiacca II-II, oTHocsATCS Takke K IMOXKAapOOIACHBIM
3oHam kjacca [I-II. 30HBI B MOMENIEHUSX BEHTUISTOPOB MECTHBIX OTCOCOB
OTHOCATCS K TI0’KapOOIAaCHBIM 30HaM TOTO K€ KJIacca, 4YTo U 00CITyKUuBaeMasi UMU
30Ha. JlJI1 BEHTWISTOPOB, YCTAHOBJIEHHBIX 33 HAPYXHBIMHU OTPaXIAIOLINMU
KOHCTPYKITUSMA W OOCTY)KMBAIOIINX TMOXKapoomacHble 30HBI kimacca [I-11 wm



[I0’KapOONacHbIE 30HBI JIFOOOTO KJlacCa MECTHBIX OTCOCOB, 3JIEKTPOABUIATEIH
BBIOMPAIOTCS KaK ISl MoxkapooracHo 30HbI kinacca [1-111.

KJIaCCH(l)HKa]_[HH B3PbLIBOOIIACHBIX 30H

B3peiBoonacHas 30Ha — MOMEMIEHUE WM OTPAHUYEHHOE MPOCTPAHCTBO B
NOMEUICHUH WM HApYyKHOM YCTaHOBKE, B KOTOPOM HMEIOTCS WA MOTYT
00pa30BbIBATHCS B3PHIBOONIACHBIE CMECH.

B3pbiBooniacHbIE 30HBI AEISATCS HA 6 KIACCOB.

s roprounx razoB u napoB JIBX npenycmotpens! 4 knacca: B-1, B-la, B-
16, B-1e.

J171s1 B3pBIBOOIIACHBIX NBUIEW MPEeXyCMOTpEHHBI 2 knacca: B-I1 u B-Ila.

[Ipu onpeneneHnu B3PHIBOOMIACHBIX 30H IPUHUMAETCS, YTO:

a) B3phIBOOMNACHAS 30HA B MOMEIIICHUHN 3aHUMAET BECh 00bEM MOMEIIICHHUS,
ecau o0beM B3pBIBOOMAcHOM cmecu mpeBbimaeT 5 % CBOOOJHOTO 00BEMA
MTOMEILICHHUS;

0) B3pHIBOOIACHOW CUMTAETCS 30HA B MOMEIIECHUHU B Mpejenax A0 5 M 1o
TOPU30HTAIM M BEPTUKAIA OT TEXHOJOTHMYECKOIO armapara, M3 KOTOpPOro
BO3MOXHO BbIJIeJieHHe roprounx ra3oB unu napoB JIBX, ecau oOwvem
B3PBIBOOIACHOW CMECU paBeH WM MeHee 5 % cBOOOJHOro 0ObeMa MOMEIICHUS.
[ToMemienne 3a mOpenesiaMd  B3PBIBOONACHOW  30HBI  CIIEIYET  CUYUTATh
HEB3PHIBOOMACHBIM, €CITM HET JApyrux (akTopoB, CO3JAIOIMIUX B HEM
B3PBIBOOIIACHOCTb.

3onwvl knacca B-1 - 30HBI, pacnoyioKEHHbIE B MOMENICHUSX, B KOTOPBIX
BBIJICIISIOTCS TOproumre ra3bl unu napel JIBJK B TakoM KOIMYECTBE U C TaKUMHU
CBOMCTBaMU, YTO OHU MOTYT 00pa3oBaTh C BO3yXOM B3PBIBOOINACHBIE CMECH MPHU
HOPMaJbHBIX pPEXHUMax padoThl, HAaMpUMEp TpPU 3arpy3ke WIH pa3rpy3Ke
TEXHOJIOTMYECKUX aNIapaTroB, XpaHeHUU i nepenubanuu JIBX, naxoasuumxcs
B OTKPBITBIX €MKOCTSIX,  T. II.

3onvl knacca B-la - 30HBI, pacloioXEHHbIE B MOMENIEHUAX, B KOTOPBIX
IpU HOPMAJIbHOW SKCIUTyaTalldd B3PBIBOONACHBIE CMECH TOPIOYUX Ta30B
(HE3aBUCHUMO OT HUYKHETO KOHIIEHTPAIMOHHOTO Mpeesia BOCIUIAMEHEHUS) WU
napoB JIBXX ¢ Bo3gyxom He oOpa3yroTcs, a BO3MOXHBI TOJBKO B PE3yJIbTATE
aBapui WM HEUCIIPABHOCTEM.

3onvl knacca B-16 — 30HBI, pacNoIOKEHHBIC B MTOMEMICHUSIX, B KOTOPHIX
IIPU HOPMAJbHOM SKCIUTyaTallid B3pPHIBOOMACHBIE CMECH TOPIOUMX Tra30B WU
napoB JIBX c Bo3ayxoM He o0Opa3yroTcs, a BO3MOXHBI TOJbKO B PE3yJbTaTe
aBapuil WJIM HEUCTPABHOCTEH W KOTOPHIC OTIMYAIOTCS OJHOM W3 CIEAYIOIINX
0COOEHHOCTEH:

1. Toproune ra3pl B OTUX 30HAX OOJATAIOT BBICOKUM HWKHUM
KOHIIEHTPAIMOHHBIM TpeiesioM BociuiaMenenus (15 % u Oonee) U pe3kum
3amaxoM MpU MPeAesbHO JOMYyCTUMBIX KOHIEHTpalMsIX (Hampumep, MalluHHbIC



3ampl  AMMHMAYHBIX ~ KOMIIPECCOPHBIX M XOJIOAMJBHBIX  aOCOPOLIMOHHBIX
YCTaHOBOK).

2. TlomemieHusi POU3BOJICTB, CBSI3AHHBIX C OOpaIeHuEM Tra3000pa3HOTO
BOJIOPOJIa, B KOTOPBIX MO YCJIOBHSM TEXHOJOTHYECKOTO MPOLECCA UCKIIFOYAETCS
oOpa3oBaHM€e B3pBIBOONACHOIN cMecH B 00beME, MpeBbIIatoneM 5 % cBOOOAHOTO
o0beMa TMOMEIIEHHS, UMEIOT B3pPhIBOONACHYIO 30HY TOJIBKO B BEpXHEHW YacTu
noMeIleHNs. B3peiBoomlacHass 30Ha YCJIOBHO IpuHUMaercs oT orMmerku 0,75
oO1Iel BBICOTHI MMOMEILEHUS, CUUTasl OT YPOBHS I10JIa, HO HE BBIIIE KPaHOBOI'O
IyTH, €CIU TaKOBOM HMeeTcs (Hampumep, MOMELIEHUS 3JIEKTPOJIN3a BOJIBI,
3apsAHbIE CTAHIIMU TATOBBIX U CTATEPHBIX AKKYMYJISITOPHBIX OaTapeii).

IIlyHKT 2 He pacnpoCTpaHsSEeTCs Ha JJIEKTPOMAIMHHBIE TOMENIEHUS C
TypOOreHepaTopaMy C BOJOPOJHBIM OXJIAXJICHUEM MPU YCIOBHUH OOeCIeyeHUs
ANEKTPOMAIIMHHOTO TIOMEIICHUS BBITSHKHOM BEHTWIALIMEN C €CTECTBEHHBIM
MOOYXACHUEM; 3TU AJIEKTPOMAILIMHHBIE TOMEUIEHUSI UMEIOT HOPMAJIbHYIO CPELy.
K knaccy B-I0 oTHOCATCS Takke 30HBI J1a0OPATOPHBIX U APYTUX MOMELIECHUH, B
KOoTOopbIX Toptoune ra3zpl W JIBXK wumerorcs B HeEOONbIIMX KOJUYECTBAX,
HEJOCTATOYHBIX ISl CO3JaHMs B3PbIBOONIACHOM CMECH B 00BEME, IPEBBIILIAIOIIEM
5 % cBOOOHOrO 00BEMA MOMEIIECHHUS, U B KOTOPBIX padoTa ¢ TOPIOYUMH razaMu
u JIBXK npousBoautcs 06€3 npuMeHEHHsI OTKPBITOTO IJIaMEHH.

OTU 30HBI HE OTHOCATCS K B3pPHIBOONACHBIM, €CiIU padoTa C TOpPIOYUMHU
razamu u JIBXK mpousBoauTCs B BBITSKHBIX MIKadax WIM IMOJA BBITSXKHBIMU
30HTAMH.

3onvr  knacca B-le - TOpoCTpaHCTBA y  HApYKHBIX YCTAHOBOK:
TEXHOJIOTUYECKUX YCTAHOBOK, cojepxkauux roproune razsl unum JIBXK (3a
MCKIIFOUEHHEM HapY>KHBIX aMMHAYHBIX KOMIIPECCOPHBIX YCTAHOBOK), HAJA3EMHBIX
M moa3eMHbIX pe3epByapoB ¢ JIBXK wunmu roprounmu razamu (TasrojbAepsbl),
sctakan nns ciauBa M HaimuBa JIBXK, oTKpeITBIX HedTenoByiek, MNpyaoB-
OTCTOMHUKOB C IJIaBAIOIIEH HEPTIHOU IJIEHKOU U T. M.

K 3onam knacca B-Ir Takxke OTHOCSATCS: MNPOCTpAaHCTBA Y IPOEMOB 3a
HapyKHBIMHU OTPAKAAIOIIMMHU KOHCTPYKIUAMU ITOMELIEHNUN CO B3pBIBOOIIACHBIMU
3oHamu knaccoB B-I, B-Ia u B-II (uckiitouenue — npoeMbl OKOH € 3al0JIHEHUEM
CTEKJI00JIOKaMH ); IPOCTPAHCTBA Y HAPY>KHBIX OTPakIAIOLINX KOHCTPYKIUM, €CIn
Ha HUX PAaCIOJIOKEHbI YCTPOMUCTBA JUIsl BRIOpOCA BO3JyXa U3 CHCTEM BBITSKHOU
BEHTWJISILIMY TTIOMEIICHUH CO B3phIBOONACHBIMU 30HAMU JIFOOOTO KJlacca WU €ClId
OHM HaxOIATCS B IIpeernax HApy»KHOM B3PBIBOOIIACHOW 30HBI; IPOCTPAHCTBA Y
IIPEJOXPAHUTENIBHBIX U JBIXATEIbHBIX KJIANlaHOB €MKOCTEH M TEXHOJIOTMYECKHUX
anmapaToB ¢ roptounmu razamu u JIBXK.

JIns Hapy»XHBIX B3PBIBOONACHBIX YCTAHOBOK B3pPBIBOOIIACHAS 30HA Kiacca
B-Ir cuuraercs B npenenax z1o:

a) 0,5 M Mo TOPU3OHTAIM W BEPTUKAIM OT IMPOEMOB 3a HAPYKHBIMU
OrpakJAOIIMMHU KOHCTPYKLIMSAMHM IIOMELIEHUH CO B3PBIBOOIACHBIMA 30HaMU
knaccoB B-I, B-Ia, B-ll;



0) 3 M 1O TOPU3OHTAIM W BEPTUKAIH OT 3aKPHITOTO TEXHOJOTHYECKOTO
armapara, cojepskamiero roproure rassl wian JIBXX; oT BBITSI)KHOTO BEHTWIIATODA,
YCTAHOBJICHHOTO CHApyXHu (Ha yJWile) U OOCITYKHMBAIOIIETO MOMEIICHUS CO
B3PBIBOOTIACHBIMH 30HAMH JIFOOOTO KJ1acca;

B) 5 M O TOPU3OHTAJIM W BEPTUKAIU OT YCTPOMCTB HJisi BBIOpOca H3
NPEAOXPAHUTEIBHBIX U JIBIXaTEIbHBIX KJIANaHOB €MKOCTEH M TEXHOJIOTMYECKHUX
anmaparoB ¢ Troproounmu razamu  uinu  JIBXK, OT pacmonoKeHHBIX Ha
OTpaXIAIOMIMX KOHCTPYKUHUSX 3JaHUM YCTPOMCTB Juisi BbIOpOca BO3ayXxa U3
CUCTEM BBITSKHOW BEHTHJISILIMK MIOMEIIEHUH C B3PbIBOOMIACHBIMU 30HAMH JIF000TO
KJ1acca;

r) 8 M MO TOPU3OHTAIM M BEpPTUKaIU OT pe3epByapoB ¢ JIBX wnm
TOPIOYMMU ra3aMH (ra3roJibJepsl); MPU HATUYUKA 00BAJOBaHUS - B MPEJEIax BCeu
IJIOIIAM BHYTPU OOBAJIOBAHUS;

1) 20 M IO TOPU3OHTANIN U BEPTUKAIM OT MECTa OTKPBITOIO CJIMBA U HAJIMBA
JUISL 3CTaKkaJ C OTKPBITBIM CIMBOM M HaimBoM JIBXK. DcTtakaapl ¢ 3aKpbITBIMU
CIIMBHO-HAJIMBHBIMHU YCTPONCTBAMU, 3CTaKaJibl U OMOPHI MO/ TPYyOONPOBOIBI JIJIst
roptounx ra3oB 1 JIBJK He OTHOCATCS K B3pBIBOONACHBIM, 32 UCKIIFOYEHUEM 30H B
npeAenax A0 3 M [0 TOPU3OHTAIM M BEPTHKAIW OT 3allOpHOM apMarypsl U
dnaHIEeBbIX ~ coequHEHUWW  TpyOOmpoBOJOB, B Mpeaeinax  KOTOPBIX
AJIEKTPOOOOPYI0BAHUE JIOJKHO OBITh B3pPbIBO3AIIUIIEHHBIM JUIS1
COOTBETCTBYIOIIMX KATETOPUU U IPYIIbI B3PbIBOONIACHOW CMECH.

3onwvt knacca B-11 - 30HBI, pacmoyiOKEHHBIE B MOMEIICHHSIX, B KOTOPBIX
BBIJICIISIIOTCS] MEPEXOIAIIME BO B3BEIIEHHOE COCTOSIHHE TOPHOYWE IbUIM WIIH
BOJIOKHAa B TaKOM KOJMYECTBE M C TaKUMU CBONCTBAMH, YTO OHHM CIOCOOHBI
00pa3oBaTh C BO3JYXOM B3PBIBOOINACHBIE CMECH MPU HOPMAILHBIX PEKUMAX
paboThI (Hampumep, MpH 3arpy3Ke U pa3rpy3ke TEXHOJOTHUECKUX aIllapaToB).

3onvl knacca B-Ila - 30HBI, paCHOJIOKEHHBIE B NTOMELIEHUAX, B KOTOPBIX
OTNaCHBIE COCTOSIHMS, yKa3aHHbIEe Uil 30H kiacca B-II He umeror mecta npwu
HOPMAJIBHOM 3KCIUTyaTallid, a BO3MOXHBI TOJBKO B PE3YyJIbTAaTE€ aBApUM WIIH
HEHUCIIPABHOCTEM.

HaubGonee omacHeiMu sBIsSFOTCS 30HBI KiaccoB B-1 um B-II. 3onbl B
MOMEMICHUSIX BBITSHKHBIX BEHTHJIATOPOB, OOCITY>KHUBAIONIUX B3PHIBOOMACHBIC
30HBI JIIOOOTO KJIAcca, OTHOCSTCS K B3PBIBOOIIACHBIM 30HAM TOTO K€ Kjacca, 4yTo
U oO0CIyXuBaeMble WMH 30HBI. [l BEHTWIATOPOB, YCTAHOBJIEHHBIX 32
HAapY>KHBIMH  OTPOKIAIOMIMMUA  KOHCTPYKIMSIMH U OOCTY>KHBAIOIIUX
B3pBIBOONIACHBIE 30HBI Kj1accoB B-1I, B-Ia, B-1I, anekTpoaBurarenn npuMeHsI0TCA
Kak Uil B3pBIBOONACHOM 30HBI Kilacca B-Ir, a [mimd  BEHTWIATOPOB,
00CITy’KUBAIOITUX B3PHIBOOIACHBIC 30HBI Ki1accoB BIO u B-Ila.

30HBI B TIOMENIEHUAX TMPUTOYHBIX BEHTUJIATOPOB, OOCIYKHUBAIOITUX
B3PBIBOOIIACHBIC 30HBI JIOOOIO Kjlacca, HE OTHOCATCS K B3PBIBOOMACHBIM, €CIIU
IPUTOYHBIE BO3JYXOBOJIbI O0OpPYAOBAaHBI CaMO3aKPHIBAIOIIMMUCS OOpaTHBIMU
KJIallaHaMW, HE JOMYCKAIIIMMU MPOHUKHOBEHHS B3PBIBOOMACHBIX CMECEU B
MOMEILEHHS] IPUTOYHBIX BEHTUJIATOPOB MIPU NPEKPALIEHUHN 110JJaYU BO3/1yXa.



BblﬁOp OﬁOpyIlOBaHI/IH AJIA TIOZKAPOOIMACHBIX H B3PBIBOOIIACHBIX 30H.

Br100p 000py10BaHuUs 1JIS NOKAPOONACHBIX 30H

Inekmpuyeckue MauiuHbl

B moxapoomacHbIx 30HaX JIOOOro Kjacca MOTYT TNPUMEHSTHCS
AIIEKTPUYECKUE MalIMHBI ¢ Kiaccamu HampsbkeHus A0 1000B npu ycnoBuwm, uto
ux o00onouku umeroT creneHb 3amuThl o ['OCT 17494-87(MOK 34-5-81)(CT
CDOB 247-85).[10].

B nmoxapoomacHbIx 30HaX JIOOOro Kjacca MOTYT TPUMEHSTHCS
ANEKTPUYECKUE MAIIHWHBI, MPOAYBAEMBIE YUCTHIM BO3AYXOM C BEHTWJISILIUEN MO
3aMKHYTOMY WJIM Pa30MKHYTOMY HUKITY. [Ipy BEHTUIIALMY IO 3aMKHYTOMY LIUKITY
B CHCTEME BEHTWISIMU JOJDKHO OBITh NPEAYCMOTPEHO YCTPOWCTBO ISt
KOMIIEHCAIIUK TTOTEPh BO3/lyXa U CO3JaHUSI U30BITOYHOTO JIaBJICHUS B MAIlIMHAX U
BO31YyXOBOJAX.

JonyckaeTrcsi U3MEHATh CTENEHb 3alllUThl 000JOUYKH OT MPOHUKHOBEHUS
BOJIbI (2-51 nudpa 0003HAYEHUSI) B 3aBUCUMOCTH OT YCJIOBUH CpeJlbl, B KOTOPOMH
MaIlIMHbl YCTAaHABIUBAOTCA. J[0 OCBOCHUS 3JIEKTPOIPOMBIIIIEHHOCTHIO KPYITHBIX
CUHXPOHHBIX  MAallMH, MalllMH [OCTOSHHOIO TOKa M  CTaTUYECKUX
npeoOpa3oBaTeIbHBIX arperaToB B 000JIOYKE €O CTeneHbio 3amuTbl [P44
JOMYCKaeTCsl. IPUMEHATh B IOXApOOMacHbIX 30Hax kiacca [I-Ila mammHbl 1
arperatbl CO CTEIEHbIO0 3amuThl 000j0ouku He MeHee I[P20. Bozmyx s
BEHTWISIIIUU DJEKTPUUECKUX MAIlMH HE JOJKEH COAEpKaTh MapoB U MbUIX
roproYrx BemiecTB. BrIOpoc oTpaboTaBiiero Bo3ayxa Mpu pa3OMKHYTOM ITHKIIC
BEHTUJISILIMU B MOKapOOMACHYIO 30HY HE JOIMYCKAETCS.

Jlo ocBOEHUS 3JIEKTPONPOMBIIIUICHHOCTBIO MAIIMH CO CTEMEHBIO 3aIUThI
0060m0uku [P54 MOryT MPUMEHSTHCA MAIIUHBI CO CTETMEHBIO 3aIIUThI 000JOYKU
1P44. DNIeKTPOOOOpyI0BaHUE MIEPEHOCHOTO AAEKTPUPUITUPOBAHHOTO
MHCTPYMEHTA B II0’KapOOIACHBIX 30HAaX JIO0OTr0 Kiacca JOJKHO OBITh CO
CTENEHBI0 3alUThl 00070ukH He MeHee [P44; nomyckaercs cTeneHb 3allUThI
o6onouku IP33 mpu ycioBUM BBITIOJHEHHUS CHEIUATBHBIX TEXHOJIOTUYECKHUX
TpeOOBaHMIA K PEMOHTY 00OPYIOBAaHUSI B TIOKAPOOMACHBIX 30HAX.

DNEKTPUYECKUE MAIIMHBI C YacTSIMHU, HOPMAJIbHO HCKPSALIMMH 10
yCIIOBHSIM PabOThI (HampuMep, JICKTPOIABUTATEIM ¢ KOHTAKTHBIMHU KOJBIIAMHU),
JIOJDKHBI PacroJiaratbCsi Ha PacCTOSHUU HE MeHee | M OT MecT pa3MelleHus
rOPIOYMX BEIIECTB WM OTACIATHCA OT HUX HECTOpaeMbIM 3KpaHoM. /[
MEXaHM3MOB, YCTaHOBJEHHBIX B IIOXKapOOMAaCHBIX 30HAX, JOIMYCKAaeTCs
MPUMEHEHHE AJICKTPOJABUTATENIEH ¢ MEHbIIEeH CTENEHbIO 3alIUThl 000JOUKHU MPHU
CICAYIOIIUX YCIOBUSIX: DJIEKTPOJBHUTAaTEeId JIOJDKHBI YCTAHABIMBATHCS BHE
M0’KapOOTACHBIX 30H; MPUBOJI MEXAHU3MA JIOJIKEH OCYIIECTBISATHCS TP MOMOIIU
BaJa, IPOIYLIEHHOTO 4Yepe3 CTEHY, C YCTPOMCTBOM B HEW CaJIbHUKOBOTO
YIUIOTHEHUSL.

Anexkmpuueckue annapamasl u npuUOOPLL



B moxapoomacHeIX 30HAaX MOTYT TPUMEHSTBHCS JJICKTPUUECKHE ammaparhl,
puOOpPHI, MKaPsl ¥ COOPKU 3AKUMOB, UMEIONHE CTEICHb 3aIUThl 00OJOYKH B
cootrBeTcTBUM ¢ ['OCT 14255-69(MOK 144-63) «AnmnapaThl JEKTPUUECKUE HA
Harnpsbxerue 10 1000B. O6omouku. Crenenu 3amuthin|11]

Anmapatel ¥ TpuOOpHI, yCTaHABIMBaeMble B IIKadax, MOTYT HMETb
MEHBIITYIO CTEMEHb 3alIUThl 000JI0UKHU. B moxkapoonacHbIX 30HaX J000TO Kiiacca
MOTYT TIPUMEHSTHCA ammaparbl, OpuOopbl, MmKadbl U COOPKU 3AKHUMOB,
IPOyBaE€MbI€ YUCTHIM BO3TyXOM 10]1 U30bITOUHBIM JABICHUEM.

B nosxapoonacHbIX 30Hax J000T0 Kjacca MOTYT IPUMEHSTHCS alapaThl U
npuOOpsl B MACJIOHANOIHEHHOM HMCHOJHEHUHU (32 MCKIIOYEHUEM KHUCIOPOIHBIX
YCTAaHOBOK WM TOJBEMHBIX MEXaHHW3MOB, TJI€ NMPUMEHEHUE JTHUX aIlapaTtoB H
MPUOOPOB 3aIPEIIACTCS ).

[IIUTKM ¥ BBIKJIFOYATEITH OCBETUTEIIBHBIX CETCH PEKOMEHIYETCS BBIHOCUTH
U3 TI0’KapOOMACHBIX 30H JIIO0OTO KIIacca, €CJIM 3TO HE BBI3BIBACT CYIIECTBEHHOTO
YAOPOKaHHUSI M PACXojia I[BETHBIX METAJUIOB. DJIEKTPOYCTAHOBKH 3aIMPAEMbIX
CKJIQJICKUX TTOMEIIEHUH, B KOTOPBIX €CTh MOKapOOTAacCHBIC 30HBI JTFO0OTO Ki1acca,
JOJDKHBI UMETh ammapathl JJIs OTKIIOYEHHUS W3BHE CHJIOBBIX M OCBETHTEIIBHBIX
CeTell HEe3aBUCUMO OT HAJIMYHUS OTKIIIOYAIOIIUX aIlllapaTOB BHYTPU MOMEIICHUN.
OTkiroyaromue  anmapatbl  JAOJKHBI  ObITh  YCTAHOBIIGHBI B AIIMKE U3
HECropaeMoro marepuaja C MPUCIOCOOJICHHEM [IJIsl IUIOMOMpPOBAaHMS Ha
Orpak/IaroIIe KOHCTPYKIIMU U3 HECTOPAeMOro MaTepHalia, a Ipu €€ OTCYTCTBUU
- Ha OTHAeNbHOM onope. OTKIIOYAIONINE anmapaThl TOHKHBI ObITh JOCTYIHBI JJIS
oOcnmy>kuBaHUsl B Jt000€ BpeMsi CyToK. Eciu B moskapoormacHbIX 30HaxX Jt000T0
Kjlacca II0 YCJOBHSM IPOM3BOJCTBA HEOOXOAMMBI JJICKTPOHATPEBATEIHHBIC
MpuOOphl, TO HArpeBaeMble padouMe YacTH MX JOJKHBI OBITh 3alUIIEHBI OT
COTIPUKOCHOBEHHMSI C TOPIOUYMMH BEIIECTBAMH, & CaMHU MPUOOPHI YCTAaHOBJICHBI Ha
MMOBEPXHOCTH M3 HETOPIOYEro MaTepuana. J{Jis 3anuThl OT TETUIOBOTO M3TyUYCHUS
ANIEKTPOHATPEBATENBHBIX TPHOOPOB HEOOXOAMMO YCTAHABIMBATH DJKPAaHBI W3
HECTOpaeMbIX MaTepPHAJIOB.

B nosxapoomnacHbIx 30Hax Jr000r0 Kiiacca CKIaJACKUX MTOMEIICHHUH a TakKe
B 3JaHUSX apXWBOB, MYy3e€eB, Trajepeil, OMOIMOTeK (KpoMe CHEIUaIbHO
MpeIHA3HAYCHHBIX  TOMENICHWM,  Hampumep  OydeToB)  mpuUMEHEHue
3JIEKTPOHATPEBaTEIbHBIX TPUOOPOB 3ampemaetcs[5].

Pacnpeoenumenvnuie ycmpoiicmaa, mpancgopmamopubvie u
npeoopazosamenvHbvie NOOCMAHYUU

VYcranoBka pacrnpeaenurenbHbix yctpoictB (PY) no 1000B u Bhie B
II0’KapOONACHBIX 30HAX JIFOOOTO KJlacca HE PpEKOMEHIYETCS.

B noxapoonacHelx 30Hax J00Oro  Kjacca, 3a HMCKJIIOUYEHHEM
MOKaPOOIACHBIX 30H B CKJIAJCKUX MOMEIICHUSIX, a TAKKe 3[aHUi U TIOMEILEHUN
apXUBOB, MY3€€B, KAPTUHHBIX rajepei, OMOIMOTEK, JOMYCKAaeTCs Ha ydacTKax,
OrpaKIEHHBIX ceTkaMHu, oTKpbITast yctaHoBka KTII, KIIII ¢ Tpancdopmaropamu



CyXMMU WM C HErOPIOYMM  3aloJIHEHHEM, a TakKKe KOMIUIEKTHBIX
KoHJIeHcaTOpHbIX ycTaHOBOK (KKYVY) ¢ Heroprounm 3anoiHeHUEM KOHJIEHCATOPOB.
IIpu »TtoM crenenp 3amuThl 00o0souku mkagos KTII, KIII u KKY
nomkHa ObITh He MeHee IP41. B moxapoomacHbIX 30Hax 0o0OOTro Kiacca, 3a
UCKIIFOYEHUEM TM0KApOOMACHbIX 30H B CKJIAJACKHX IIOMEIICHHUSIX, a TaKkKe
MOMEIIICHU apXUBOB, MY3€€B, KapTUHHBIX Trajepeil, OuOIMOTEeK, MOryT
pasMematbcs  BCTpoeHHble wiu  npuctpoeHHsie  KTII wm KIIII ¢
MacIIOHAIIOTHEHHBIMU TpaHchopmaropamu U NOACTaHIUU c
MAacCJIOHAMOJIHEHHBIMH TpaHC(HOpMATOPaMU B 3aKPBITHIX KaMepax.

[ToacTanuu ¢ MaciOHANOIHEHHBIMU TpaHCc(opMaTOpaMu MOTYT OBITh
BCTPOCHHBIMU WJIA MPUCTPOEHHBIMU MPHU BHITIOTHEHUHU CIEAYIOUIUX YCIOBHIA:

1. JIBepy ¥ BEHTWIALIMOHHBIE OTBEPCTHS Kamep TpaHCHOPMATOPOB C
MACJISIHBIM 3aIl0JTHEHHUEM HE JI0JKHBI BBIXOJUTh B MOKAPOONACHBIE 30HBI.

2. OtBepcTusi B CTEHaX M MOJYy B MecTax Ipoxoja kabeied u Tpyo
AJEKTPONPOBOAKMA  JOJDKHBI ~ OBITh  IUIOTHO  3ajielaHbl  HECrOpaeMbIMU
MaTrepuatamH.

3. BbIxoa 13 MOJCTAHIIMK C MACJIOHANOJIHEHHBIMUA TpaHCPOpMATOpaAMH,
YCTAaHOBJICHHBIMU B KaMepax, B IMOKapOOMACHYI0 30HY MOKET OBITb BBITIOJIHEH
Toibko u3 momemenuss PY nmo 1 kB. Ilpu »3TomM 1Beps goikHA OBITH
CaMO3aKpbIBAIONIECICS U UMETh IIPee OrHeECTOKocTH HE MeHee 0,6 4. 58

4. Beixon u3 nomenienuid KTII u KIIIT B nokapoonacHyto 30HY a TaKkKe
tpancnoptupoBka Tpanchopmaropo KTII u KIIII uepes noxapoonacHyo 30HY
JOITYCKAIOTCH.

[Ipu sTOM nBEph MpeaycMaTpuBaeTCsl Kak yKa3aHO B 1. 3, a BOpOTa- C
npenesioM oruectoiikoctu He MeHee 0,6 u. [Ipumeuanue. PY, TII, 111 cuurtarorcs
BCTPOCHHBIMHU, €CIU HMMEIOT JIB€ WU TPU CTEHBI (MIEPEropojKH), OOIIHE CO
CMEXHBIMU TOMEILICHUSIMU C TI0KApOOMACHBIMU 30HAMH, W TMPUCTPOEHHBIMU,
€CIM MMEIOT TOJIBKO OJIHY CTEHY (MEeperopoyiky), OOLIyl0 ¢ YyKa3aHHBbIMU
MOMEIICHUSIMU. OnexkTpooOOpyAOBaHME € MAacisiHbIM  3allOJHEHUEM
(TpancopmaTopbl. OaTaped KOHJIEHCATOPOB, BBIKIIOYATENM M T. T.) MOXKET
YCTaHABJIMBATHCSI HA paccTOsIHUU He MeHee (0,8 M OT Hapy>KHOU CTEHBI 37aHUA C
MOAapPOOIMACHBIMU 30HAMHU TPU YCIOBUH, YTO PACCTOSIHUE IO TOPU3OHTAIH H
BEpTUKaIM OT TMPOEMOB B  CTEHE 3JaHUd JO0  YCTAaHOBJIEHHOIO
AIEKTPOOOOPYI0BaHUS OyIeT HE MEeHee 4 M.

Kabenu u nposooa

B mnoxapoonacHbIX 30Hax JIHO0Oro kjacca KaOeau U IpoBOJA JOJKHBI
UMETh MTOKPOB U 000JIOUKY U3 MaTepUaTIOB, HE PACIPOCTPAHSIOIINX FOPEHHUE.

[Ipumenenue kabeneil C Troproyel MOJMATUICHOBOM H30JIALIMEH He
nomyckaercs. Yepe3 mnokapoomacHble 30HBI JIIOOOr0 Kiacca, a TakXke Ha
pPacCTOSIHUAX MEHee | M MO TOPU30HTAIM U BEPTUKAIM OT MOXKAPOOMACHOU 30HBI
3apeIacTess MPOKIAAbIBaTh HE OTHOCAIIMECS K JaHHOMY TEXHOJIOTHMYECKOMY



npoueccy (IpOU3BOJCTBY) TPAH3UTHBIE 3JEKTPONPOBOAKUA M KaOEIbHBIE JIMHUU
BCEX HANPSLKCHUU.

B noosrcapoonacueix  30nHax 1100020  Klacca  NPUMEHEHUE
Heu301UpPOBAHHBIX NP0B0006 3anpeujaemcal!l.

B moxapoonacHeIx 30Hax J0OOro Kiacca pa3peliaroTcsi BCE BHUIBI
IpOKIAOK Kabened u mpoBojaoB. PaccrosiHue ot kabened M M30JUPOBAHHBIX
IPOBOJIOB, MPOKJIAABIBAEMBIX OTKPBITO HEMOCPEACTBEHHO MO KOHCTPYKUUAM, Ha
U30JISITOpax, JIOTKAX, TpOcax U T. 1. 10 MECT OTKPBITO XPAaHUMBIX (pa3MeniaeMbIX)
TOPIOYMX BEIICCTB, JIOJDKHO ObITh He MeHee 1 M [5].

[Tpokiiagka HEe3aUMIIEHHBIX U30JMPOBAHHBIX ITPOBOJOB C AIFOMUHHUEBBIMU
KUJIaMH B TOXKapOONACHBIX 30HAxX JIFOOOro Kiacca AOJKHA MPOU3BOJIUTHCA B
TpyOax u kopobax. Ilo scrakamam ¢ TpyOONnpoBOoJaMU C TOPIOUYMMH Tra3amu U
KUJIKOCTSIMH, IPOXOASAIIUM IO TEPPUTOPUH C MOKAPOONACHOM 30HOM Kitacca [1-
[II, momyckaeTcsi MpoKJIaJKa W30JIMPOBAHHBIX MPOBOJOB B CTAIBHBIX TpyOaXx,
HEOpPOHHMPOBAHHBIX KaleJeil B CTalbHBIX TpyOax M KopoOax, OPOHHPOBAHHBIX
kabenell oTkpbITO. [IpyM 3TOM cTanmbHble TPYOBbl 3IEKTPONPOBOJKH, CTalbHBIC
TpyObl U KOpoOa ¢ HEOPOHHPOBAHHBIMU KaOeIsIMU M OpOHHPOBAHHBIE KaOEIH
ClIeyeT MPOKIaJbIBaTh Ha paccTossHUM He MeHee 0,5 M oT TpyOOnpoBOJOB, MO
BO3MOKHOCTH CO CTOPOHBI TPYOOIIPOBOJIOB C HETOPIOYMMH BelecTBamMu. 60

JIns  TmepeaBUIKHBIX  DJIEKTPONPHUEMHUKOB  JOJDKHBI ~ IPUMEHSTHCS
NEepeHOCHbIe THOKHE KaOeau ¢ MEIHBIMU KUJIAMH, C PE3MHOBOW H3OJAIMEH, B
000J109Ke, CTOWKOM K OKpyskaromiei cpeae. CoeTMHUTENbHBIC U OTBETBUTEIIBHBIC
KOpOOKH, MPUMEHSIEMbIE B 3JIEKTPOIIPOBOAKAX B MOKAPOOMACHBIX 30HAX JHOOOT0
KJjacca, JOJDKHBI UMETh CTEIIEHb 3alIUThl 000J10uku He MeHee [P43. Ouu 1o KHBI
M3rOTaBIMBATHCA M3 CTaJIM WM JAPYroro MpOYHOro MaTepuala, a UX pa3Mephl
JIOJDKHBI  oOecrieunBaTh YJOOCTBO MOHTa)Xa M HAJIEKHOCTb COEIUHEHUS
MpoBOJIOB. YacTu KOPOOOK, BBIMOJIHEHHBIE U3 METala, JOJKHBI UMETh BHYTpPU
M30JUPYIOIIYIO BBIKJIAIKY WA HAAEKHYK OKpacKy. IlmactmaccoBble dyacTw,
KpOME TNpPHUMEHSEMBIX B TPYIIOBOM CETH OCBELIECHUSA, JOJDKHBI OBIThH
U3TOTOBJIEHBI U3 TPYJHOTOPHOYEH MJIACTMACCHI.

B mnoxapoonacubix 30Hax kiaccoB II-I, II-II wu II-Ila nmomyckaercs
MIPUMEHEHUE MUHOMPOBOAOB A0 1 KB ¢ MeIHBIMU ¥ aTIOMUHUEBBIMU IIIMHAMU CO
crenenbto 3amuThl IR20 u BhilIe, pu 3ToM B noxkapoonacHbeix 30oHax I1-I u I1-11
BCE IIWHBI, B TOM YHCJIC U IIUHBI OTBETBIICHUS, JOJKHBI OBITH N30JUPOBAHHBIMH.
B mmHonpoBogax co creneHplo 3amuThl [P54 1 Bblllle HIMHBI TOMYCKAETCs HE
u3zonupoBaTh. Hepa3OopHble KOHTAKTHBIE COCAMHEHHUS IIUH JOJIKHBI OBITH
BBINIOJIHEHBI ~ CBapKOi, a pa300OpHbIE COENMHEHUS - C [PUMEHEHHUEM
IPUCIOCOOJICHU ISl IPEIOTBPAILIEHUS] CAMOOTBUHYMBAHUS.

Temneparypa Bcex 3JI€eMEHTOB IIMHOMPOBOIOB, BKIKOYAsi OTBETBUTEIIbHbBIC
KOpPOOKH, yCTaHaBJIMBAaeMble B TOKapOOMacHbIX 30Hax kiacca II-I, He momkHa
npesbimath 60°C.

OTBeTBUTENIbHBIE KOPOOKM C KOMMYTAIMOHHBIMU W 3alIUTHBIMU
anmapatamMi, a TaKXe pa3beMHbIE KOHTAKTHBIE COEAUHEHUS JIOIyCKaeTcs



MIPUMEHSTH B MOKAPOOMACHBIX 30HaX BCEX KJaccoB. [Ipu 3TOM OTBETBUTEIBbHbBIC
KOpPOOKH, YCTaHOBJICHHBIE Ha ITMHOMPOBOAX, BKIIOYas MecTa BBoja 61 kaberneii
(IpOBOJIOB) U MeCTa CONPUKOCHOBEHHUS C IIMHOMPOBOJAMH, JIOJKHBI HMETh
crernenb 3amuThl [P44 u Bhimie s noxapoomnacHsix 30H kiaccoB [I-I1 u I1-1la,
IP54 u Boime qist 30H kiacca [1-11[5].

Bb10op 000opynoBanusi 111 B3pbIBOONACHBIX 30H

B3prsiBo3anuiieHHoe 371eKTpo00OpyI0BAHNE, UCTIOIB3YEMOE B HAPYKHBIX
YCTaHOBKAX, JIOJKHO OBITh MPUTOHO TAKXKE U JIJIs1 paOOThI HA OTKPHITOM BO3TyX€
WM UMETh YCTPOMCTBO [JIsi 3aIllUThl OT aTMOC(HEPHBIX BO3ACUCTBUN (ITOXKS,
CHETa, COJTHCYHOTO M3Iy4YCHHS U T. I1.)[12].

B3pbiBo3amuileHHOEe 3JIeKTPO0OOPYIOBAHUE, BBINOJIHEHHOE JJIsi paOOThI
BO B3PBIBOOIIACHOW CMECH TOprouMx Tra3oB wmiaum napoB JIBXK c¢ Boszmyxowm,
COXPAHSIET CBOM CBOWCTBA, €CIIM HAXOJIWUTCS B CPENE C B3PBIBOOIIACHOW CMECHIO
TE€X KaTE€rOpHM W TPYIIIBI, I KOTOPBIX BBIIOJHEHA €Tr0 B3pPHIBO3AIIMTA, WIIU
HaxXOJUTCS B CPEAE C B3PBIBOONACHOM CMECHIO), OTHECEHHOM K MEHEE OITaCHBIM
KATETOPUSM U TPYyTIIaM.

Bo B3peBoomacHeix 30Hax kiaccoB B-II u B-lla pexomennyercs
OPUMEHATH 3JIEKTPOOOOPYOBaHKE, MPEIHA3HAUEHHOE ISl B3PhIBOONIACHBIX 30H
CO CMECSIMU TOPIOYHUX IBLIECH WIM BOJIOKOH € BO31yXoM. IIpu oTcyTCTBMM Takoro
AJIEKTPOOOOPYIOBAaHUS JIOIMYCKAaeTCs BO B3pBIBOONACHBIX 30Hax kiacca B-ll
OPUMEHATh B3PbIBO3AIIUIIEHHOE JIEKTPOOOOPYI0BaHHE, MpeIHA3HAYCHHOE JIs
paboThI B cpefiax cO B3PHIBOONACHBIMU CMECSIMU Ia30B U MApOB C BO3YyXOM, a B

30Hax Kkiacca B-lla - »snekrpoobopynoBanue oOmiero Ha3zHaueHus (0e3
B3pPBHIBO3AIIMTREI), HO HMEIONIEE COOTBETCTBYIOUIYIO 3alUTy OOOJIOYKH OT
MIPOHUKHOBEHUS TTBLTH. [Tpu ATOM TeMIiepaTypa TTOBEPXHOCTH

ANEKTPOOOOPYI0OBAHUS, HA KOTOPYIO MOTYT OCECTh FOPIOYME MBI WA BOJIOKHA,
nojikHa ObITh HEe MeHee 4yeM Ha 50°C Huxke TeMmiepaTypbl TJICHHUS MbUIM JJIs
TJICIONIUX TIBUICH WK HE O0Jiee BYX TPETEH TeMIepaTypbl CaMOBOCILIAMEHEHHUS
JUTS1 HETJICIOIINX TbUICH.

Br16op anexTpoobopynoBanusi aiis padOThI BO B3PHIBOOMACHBIX 30HAX
JTOJDKEH Tpou3BoauThcss 1o [5]. Ilpm  HEOOXOAUMOCTH  JOIyCKaeTcs
00OCHOBaHHasi 3aMeHa dJEKTPOOOOPYAOBaHMSA, YKa3aHHOTO B TaOIMIAX,
ANEKTPOOOOPYIOBaHUEM C 00Jie€ BBICOKMM YPOBHEM B3PBIBO3AIIUTHI U 0o0Jiee
BBICOKOHM  CTEMEeHBbIO  3amuThl  00ojouku.  Hampumep, BMecto 63
AJEKTPOOOOPYAOBaHUSI YPOBHS '"MOBBIIICHHAS HAJEKHOCTh IMPOTHUB B3pbHIBA"
MOXET OBITh YCTAHOBJIEHO 3JICKTPOOOOPYI0BaHUE YPOBHS 'B3pbIBOOE30MacHoOe"
win  "ocoboB3pbiBoOe30onacHoe". B 30Hax, B3pBIBOOMNACHOCTh  KOTOPBIX
OTIPENICNISICTCS TOPIOYUMU KUJIKOCTSIMHU, HUMEIOIIUMH TEMIEpaTypy BCIBIIIKA
BBIIIIEC 61°C MOXET MPUMEHSTHCS mr000e B3PBIBO3AIIUTHOE
ANIEKTPOOOOPYIOBaHUE [JIsl JIIOOBIX KaTeropuid W TPyHIbl C TeMIepaTrypou



HarpeBa NOBEPXHOCTH, HE NPEBBIIIAIOIIEH TEMIIEPATYPY CaMOBOCIUIAMEHEHHS
JAHHOTO BELIECTBA.

Anekmpuueckue MautuHsl

Bo B3pBIBOOIACHBIX 30HaX JHOOOr0 Kjlacca MOTYT IPUMEHATHCS
AIICKTPUYECKUE MAIIMHBI C KJaccoM HampsbkeHus g0 10 kB mpu ycioBum, 4To
YPOBEHb WX B3PBIBO3AIIMTHI WU CTEIEHb 3alllUTBl 000JOYKH COOTBETCTBYIOT
tabmure 4.1 wim aBIAroTCs 00J1€€ BBICOKUMU.

Taomuma 4.1
JlomyCTUMBIN YPOBEHb B3PHIBO3AIIUTHI UJIM CTETICHB 3aIUTHI 000JIOUKH
AIEKTPUUYECKUX MAIIUH (CTAllMOHAPHBIX U MEPEJIBUXKHBIX) B 3aBUCUMOCTH OT
KJIaCCa B3PBIBOOIACHOM 30HBI

Kuacc YPpOBEHB B3pBIBO3AIIUTHI WA CTENEHD 3AIHUTHI
B3PBIBOOITACHOMN
30HBI
B-I B3priBoOe3omnacHoe
B-Ia, B-Ir [ToBBIIIEHHON HAIEKHOCTH POTUB B3pbIBA
B-16 bes cpenct B3pbiBO3amUThHL. . O00I04YKA CO CTENIECHBIO

3amuThl He MeHee [P44. Mckpsime yacth MalivHbI
(HanmpuMep, KOHTAKTHBIE KOJIbIA) JOJKHBI ObITh 3aKJIFOUCHBI
B 000JIOUKY TaKXKe CO CTENEHBIO 3aluThl He MeHee [P44

B-11 B3priBoOe3onacHoe

B-Ila bes cpencts B3pbiBo3amuThl. O60JI0UKA CO CTEMEHBIO
3amuthl [P54. Vckpsiue yactu MaluHbl (Harpumep,
KOHTaKTHBIE KOJIbI[A) IOJDKHBI OBITh 3aKJIFOYEHBI B 000JIOUKY
TaKXe CO CTENEHbIO 3auThl [P54 .

Ecniu  otnenpHble  4YacTM  MallMHBI  MMEIOT  pa3fiM4yHble  YPOBHH
B3PbIBO3AIIUTHI WM CTENEHU 3alIUThl 000JIOYEK, TO BCE OHU JIOJDKHBI OBITh HE
HWKE YKa3aHHbIX B Ta0uie 4.1.

Inekmpuueckue annapamasl u RPUOOPbL
Bo B3pBIBOOMACHBIX 30HAX MOTYT MPUMEHSTHCS JJICKTPUUYCCKUE araparbl U
prOOpHI TIPH YCIIOBUH, YTO YPOBEHb MX B3PBIBO3AIIUTHI WIIA CTEIICHB 3aIlUTHI
000JIOUKH B CMAYUOHAPHBIX YCMAHOBKAX COOTBETCTBYIOT[5]:

- TI0 KJIACCY B3PBIBOOIIACHOM 30HHBI - B-1; 110 ypOBHIO B3pBIBO3ANIUTHI WIH
CTETEHbB 3aIUTHI - B3PHIBOOE30MACHOE, 0COO0B3PHIBOOE30MIACHOE;

- 110 KJIaCCy B3PBIBOOIIACHOM 30HBI - B-Ia, B-Ir; mo ypoBHIO B3pbIBO3aINTHI
WIM CTENEHb 3allUThl -TOBBIIMICHHOW HAJIEKHOCTH MPOTUB B3pbIBA - JJIA
arraparoB ¥ MPUOOPOB, UCKPSIIUX WJIU MOABEPKEHHBIX HarpeBy Boile 80°C bes
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CPEICTB B3pPBIBO3AIIMTHI - JJIs annaparoB M MPUOOPOB, HE MCKPSALUIMX U HE
no/iBep keHHbIX HarpeBy Bhiie 80°C. O0o0m0UKa CO CTETIEHBIO 3alIUTHl HE MEHEE
IP54%;

- M0 KJIacCy B3pPBIBOOMACHOW 30HBI - B-10; ypOBHIO B3pbIBO3alUTHI HIIU
CTENEHb 3alIUThI - be3 cpencTB B3pbIBO3aUThl. O00I04Ka CO CTENEHBIO 3allUThI
He meHee 1P44;

- 10 KJIacCy B3pBIBOOMACHOM 30HBI - B-ll; ypoBHIO B3pBIBO3ALIUTHI WUIIH
CTENEHb 3aluThl B3pbiBoOe3011acHoe, 0cOO0B3pHIBOOE30IIACHOE;

- M0 KJIACcCy B3PBIBOONACHOM 30HBI -B-Ila; ypoBHIO B3pbIBO3AIIUTHI WIIH
CTENEHb 3aluThl be3 cpeacTs B3pbIBo3amUThl . O00I0UKA CO CTENEHBIO 3AILUTHI
He MeHee [P54

B ycmanoskax nepeosudsicnvix unu aeaaowuecs 4acmuvio nepeoGUICHbIX U
PVuHble NePeHOCHbIE:

- IO KJIacCy B3PBIBOOIIACHOM 30HBI - B-I, B-Ia; mo ypoBHIO B3pBIBO3aIIUTEI
WJIM CTENEHM 3alIUThI - B3pbIBOOE30MacHOE, 0COO0B3PHIBOOE30MACHOE;

- 10 KJaccy B3pbIBOOMACHOM 30HBI - B-I0, B-Ir; 110 YPOBHIO
B3PbIBO3AIIMTEl WM CTENEHHU 3alUThl - MOBBIIMIEHHONM HAJIEKHOCTH IPOTUB
B3pbIBa

- TI0 KJIacCy B3pbIBOOMACHOM 30HKI -B-Il; 1m0 ypoBHIO B3pBIBO3AIMTHI UIIH
CTETEHHU 3alllUThI - B3pbIBOOE30MACHOE 0COO0B3PHIBOOE30MACHOE;

- II0 KJIaCCy B3PBIBOOIIACHOM 30HBI -B-11a; 10 ypOBHIO B3phIBO3AIIUTHI WIINA
CTENeHH 3alluThl - be3 cpeacTs B3ppIBo3aUThl. O00I0UYKA CO CTENEHBIO 3alUThI
He meHee [P54%;

* CreneHb 3alIMThl 0O00JIOYKM anmnapaTroB U NprUOOPOB OT MPOHUKHOBEHHUS
BOoAbl (2-1 mudpa 0003HAUEHMS) TONMYCKAETCS HW3MEHSITh B 3aBUCUMOCTH OT
YCJIOBHM CPEJbI, U KOTOPOH OHU YCTAHABIIMBAKOTCA.

Bo B3peiBoomnacHeix 30Hax kiaccoB B-16 u Blla momyckaercs npuMeHSTbH
COEIMHUTENN B 000JIOUKE CO CTEMEeHbIo 3amuThl [P54 npu ycioBuu, 4To pa3pbiB
y HHUX MPOUCXOJUT BHYTPU 3aKPBITBIX PO3ETOK. YCTAaHOBKA COEIUHUTENEH
JOMYCKAeTCsl  TOJBKO  JUIsl  BKJIIOUEHUS  MEPUOJUYECKH  paboTarolux
ANEKTPONPUEMHHUKOB (HAIlpUMEP, IEPEHOCHBIX CBETUIILHUKOB).

Yucno coenuHuTENed JOKHO OBITh OrPAaHUYEHO HEOOXOAMMBIM
MUHUMYMOM, M OHHU JIOJDKHBI OBITH PaclojOXeHbl B MecCTaX, IJe oOpa3oBaHHE
B3PBIBOOIIACHBIX CMECEN HAMMEHEE BEPOATHO

Inekmponposooka u KabeivbHvle TUHUU

Bo  B3peiBoOmacHeIX =~ 30HaX  JIO0Oro  Kjacca — MPUMEHEHHUE
HEU30JIMPOBAHHBIX MTPOBOJHUKOB, B TOM YHCJIE TOKOIIPOBOJAOB K KpaHaM, TajIsiM
U T. IL., 3ampemaercs. Bo B3pbIBOONACHBIX 30HAaX KiaccoB B-1 u B-la momxHbI
MPUMEHSITHCS MTPOBOA U KaOelu ¢ METHBIMU >KUJIAMH.

Bo B3peIiBoOMmacHbIX 30Hax kiaccoB BIO, B-Ir, B-II u B-Ila gomyckaercs
NpUMEHEHUE MPOBOJOB M Kabesiel C allOMUHUEBBIMU Kuiamu. [IpoBogHUKH
CUJIOBBIX, OCBETHUTEJIbHBIX W BTOPHUYHBIX Menerd B cersx g0 | kB Bo
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B3PBIBOOMACHBIX 30HaX kiaccoB B-I, B-la, B-II u B-lla momkabl OBITH
3amuIeHsl OT Teperpy3ok u K3, a ux cedeHus MODKHBI BBIOMpAThCS B
cooTBeTcTBUM C Ti. 3.1 [5], HO OBITh HE MEHEE CEUYEHUS, MPHUHATOTO TIO
pacueTHOMYy TOKY. 66 Bo B3pbiBoOnacHbIX 30Hax kiaccoB B-16 u B-Ir 3amura
IPOBOJOB M Kabened M BBHIOOp CEUEHUH JOJDKHBI MPOU3BOJUTHCA Kak JJis
HEB3PBIBOOMACHBIX YCTAaHOBOK.

[IpOBOAHUKHN OTBETBICHUHN K JJIEKTPOJABUTATENSIM C KOPOTKO3aMKHYTHIM
potopoMm 10 1 kB gomxHBI OBITH BO BCEX ciydasx (KpoMe HaXOJSAUIUXCS BO
B3PBIBOOITACHBIX 30HaX kiaccoB B-I0 m B-Ir) 3amumiensr oT meperpysok, a
CEYEHUs HX JOJDKHBI JONMYCKaTh [JIMTEIbHYIO Harpy3ky He MeHee 125%
HOMUHQJIBHOTO TOKa 3JEKTpoABUTaTelis. Bo B3phIBOOMACHBIX 30HAX JIFOOOTO
KJIacca MOTYT MPUMEHSTHCS: a) MPOBOJA C PE3UHOBOM M MOJMBUHUIXJIOPUIHOM
u3osuuen; 0) kabeaum ¢ pe3WHOBOM, MOJMBUHWIXJIOPUAHOW M OyMa)KHOM
M30JSIMEN B PE3UHOBOM, MOJMBUHUIXJIOPUIHON U METAINIMYECKOM 000J0YKaX.
Ilpumenenue Kaoeneit ¢ an1OMUHUEBON 000/104KOUL 60 63PbIEOONACHBIX 30HAX
knaccoe B-1 u B-la 3anpewyaemcal!l!

[IpuMeHeHre MPOBOAOB M Kabeseil ¢ MOJMATUICHOBOW HW3OJSIUEN WU
000JIOYKOM  3ampeliaercss BO  B3PBIBOOIMACHBIX 30HAaX BCEX  KJIACCOB.
CoenuHuTenbHbIe,  OTBETBUTENBHBIE M MPOXOJHBIE  KOPOOKH  JUIs
AJIEKTPOIPOBOJIOK JOKHBI: @) BO B3PBIBOOINACHOM 30HE Kiacca B-l - umeth
ypOBEHb "B3phIBOOE30MACHOE JJIEKTPOOOOpYyIOBaHME" U COOTBETCTBOBATH
KaTerOpuu U TPYIINE B3PHIBOOMACHOM cMecH; 0) BO B3pHIBOOIIACHOM 30HE KJlacca
B-I1I - Ob1Th IpenHa3HAYEHHBIMHU 117151 B3PBIBOOTIACHBIX 30H CO CMECSIMU TOPIOYUX
MbUIEH WM BOJIOKOH C BO3MyXOM. JlomyckaeTrcsi mpuUMEHEHHE KOpPOOOK C
YpOBHEM '""B3pHIBOOE30MACHOE DJIEKTPOOOOpY0BaHKE" ¢ BUJIOM B3PHIBO3AITUTHI
"B3pBIBOHENTPOHULIAEMAS obosouka", MpETHA3HAYEHHBIX TSt
ra3onapoBO3AYIIHBIX CMeced JIOBIX KaTreropuid W Tpynm; B)  BO
B3PBIBOOIACHBIX 30HaX KjaccoB B-la u B-Ir - ObITh B3pBIBO3ALIUTHBIMU J1JIS
COOTBETCTBYIOIINX KATETOPUM U TPYMI B3PHIBOOMIACHBIX CMECEH.

JIns  OCBETHUTENBHBIX CETeH JONMycCKaeTcs IPUMEHEHHE KOpPoOOK B
0005104uKe co cTeneHbio 3amuThl [IP65; T) BO B3phIBOONACHBIX 30HaX KiaccoB B-
[6 u B-lla - umers 0o0onouky co creneHbto 3amuTel [P54. Jlo ocBoeHus
MIPOMBIITUICHHOCTHIO KOPOOOK CO CTEMEeHbI0 3amuThl obonouku I[P54 moryt
MIPUMEHATHCS KOPOOKH €O CTEeNmeHbI0 3amuThl obonouku IP44. 67 KabGenw,
MPOKJIa/IbIBAEMbIE BO B3PHIBOOMACHBIX 30HAX JIOOOTO Kjlacca OTKPHITO (Ha
KOHCTPYKIIUSIX, CT€HaX, B KaHalaX, TYHHEJSIX W T. I.), HE JOJDKHbI UMETh
HApYXXHBIX TOKPOBOB M TOKPBITHUN W3 TOPIOUMX MaTEpUATIOB (IKYT, OUTYM,
XJIOMYaToOyMaXKHas OIjieTKa u T. I1.).

Bocniiamensiromasi cnocoOHOCTb MCKP CTATHYECKOT0 YJIEKTPHYeCTBA.

Bocnnamensitomass  cnocoOHOCTh  KabOesiss 3aBUCUT HE TOJBKO OT
HaANpPsDKEHUS, JJIMHBI KaOels U €ro MapKu, HO U OT CXEMbl COSMHEHUS €T0 KU
U SKpaHa C HCTOYHMKOM MUTaHus. BocriameHsiomas crnocoOHOCTh HCKHI,
HaxoJAsUIelcs B TMOKOE, BbIIIE JIETSIIECH, TaKk Kak HEMOABMXKHAS HCKpa
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MeJJIEHHEE OXJIaXKIAaeTcs, OHa OTAAeT TEIUI0 OJHOMY U TOMYy XK€ 00beMy
roproyYer cpeibl W, CIEJ0BATEIbHO, MOXKET €ro HarpeTh J0 00Jee BBICOKOM
TEMIIEpaTypbl. TAaKXK€ HM3y4aeTcs BOCIUIAMEHSIOIIAs  CHOCOOHOCTh — UCKP
CTaTUYECKOT0 JJIEKTPUYECTBA.

B sToM HampaBieHHM BeAyTCsS IMOKa pabOThl MO KOHCTPYHPOBAHUIO U
W3TOTOBJIEHUIO amnmapaTrypbl, KOTOpas IMO3BOJIUT MPOBOAUTH IKCIIEPUMEHTHI C
y4eToM cHenu@UKu pas3psiioB CTAaTUYECKOTO HJIEKTPUYECTBA. Y BEIUYEHUE
BOCIUTAMEHSIONIEN CTIOCOOHOCTH DJIEKTPOCTATUUECKUX Pa3psOB C 3apsSKEHHOM
IUBJIEKTPUYECKON TMOBEPXHOCTH HA 3a3€MJICHHBIN METAJUIMYECKUN AJIEKTPO C
YBEJIMUECHUEM pajiuyca KPUBU3HBI AIEKTPOJa OOBACHIETCS TEM, YTO KOPOHHBIM
pas3psa MepexXoauT B KUCTEBOW WIJIM UCKPOBOA.

Ha BocmiiamMeHstonryro crnocoOHOCTh CMECH OT AJEKTPUUECKOro paspsaa
BIIMSIOT MHOTHE (DaKTOPBI, OOJBIIMHCTBO U3 KOTOPHIX MaJo u3y4eHo. OCHOBHbIE
U3 HUX: BETUYUHA PA3MBIKAEMO20 MOKA, UHOYKMUBHOCb UL eMKOCMb Yenu U
HanpsoiceHue UCMOYHUKA MOKA.

OCHOBHOM XapaKTEPUCTUKOW  BOCIUIAMEHSIONIEH CIIOCOOHOCTH TaKUX
HMMITYJIbCOB 32)KUTaHUs, KaK UCKPBI, ABJISETCSA BEIMUYMHA YHEPTHH, IIEpe1aBacMast
rOproYeu CMeCH.

JUi OLIEHKM BOCIUIaMEHSIOLIEH CIIOCOOHOCTU 3JIEKTPUUECKOTo paspsiaa
BBEJICHO MOHATHE MUHUMAJIbHAS SHEPTUS 3aKUTAHUA - 3TO CyMMapHasi SHEPTHs,
paccenBaeMasi caMoil ci1aboil UCKpOM, KOTopas elle BhI3bIBAET BOCIIJIAMEHEHUE
cMecH

OmnpeneneHre MOJIHOW 3HEPIHM, BBIIECIECHHON B pa3psiie, MPEACTaBISAET
3HAYUTENBHYK0 TPYAHOCTb, TAaK KaK 3apsDKEHHBIE JUAJIEKTPUKU  HUMEIOT
HEIKBUIIOTECHIIMAIBHYIO ITOBEPXHOCTh. KpoMe TOro, MOBEPXHOCTH 3apsSKEHHOTO
IUAJIEKTPUKA, KOTOPAsi OTAAET 3apsij, HE UMEET TOYHBIX Pa3MEPOB.

Jns  ompeneneHus NOJHOIO 3apsAna, NEPEHOCUMOTO B  E€IMHUYHOM
paspszne ¢ 3apsDKEHHOTO  JUAJIEKTPUKA, MOXKHO  HCIIOJIB30BaTh  METOJ
ocisuiorpadupoBanus. B HEKOTOPBIX ClaydasiX i NPUOJIMKEHHOW OLICHKU
DHEPIUU  pas3psioB  CTAaTHUYECKOTO  DJIEKTPUYECTBA C  JUIJIEKTPUYECKUX
IIOBEPXHOCTEN NPUMEHSIOT METOJbI HEIOCPEACTBEHHOIO KOHTPOJISI MCKPOBBIX
paspsioB CTaTUYECKOro BJEKTpUuYecTBa (Ha CIyX, MO (PU3UOJIOTHUYECKOMY
BO3JICHCTBUIO, BU3yallbHO U (OTOrpadupOBaHUEM U [Ip.), AHAIUTUYECKUE
METOJbI, a TAaKXe JKCIIEPUMEHTAJIbHOE BOCIUIAMEHEHUE TOPIOYHUX CMECeu
AIEKTPOCTATUYECKUMU Pa3psIaMHu.

ciaeayer  OTMETUTb,  YTO  DJKCIIEPUMEHTAJIBHOE  HCCIIEIOBAHUE
BOCIUIAMEHSIOIIEH CIIOCOOHOCTU  3JIEKTPOCTATHUYECKUX Ppa3psAoB  SBISETCS
HaumOosiee OOBEKTUBHBIM  METOJAOM OLIEHKM WX »JHepruu. PeanbHas
BOCIUIAMEHSIONIAs ~ CHOCOOHOCTh  DJIEKTPUUECKOW  HMCKPhl  3aBUCUT  Om
KOHYeHmpayuu, memnepamypuvl U 0asleHUs 83pbleOONACHOU cMec. Y CTOBUEM
BOCIUIAMEHEHUS (B3pbIBa) TAKOH CMECH OT MCKPbI CTATUYECKOIO AJIEKTPUUECTBA
aBisieTca caenyomee: Wu = WMuH, rae Wu — sHeprus paspsiia CTaTH4eCKOTo
ANEKTPUYECTBA C 3apsHDKEHHOrO0 Marepuana (3aBUCHT OT CBOWCTB MaTepuala,
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KOHCTPYKIIMM ammapara, TEXHOJIOTMYECKOro Ipouecca W Jap.); WMHH —
MUHHUMAJIbHAsE 3HEPrusl 3aXHIraHus TOprovel cmecu, o0pa3oBaHHE KOTOPOM
BO3MO’KHO B JITAaHHOM TE€XHOJIOTMYECKOM MpOLEcce (3aBHUCHT TOJIBKO OT CBOMCTB
roproyerl CMECH U SIBJISIETCS XapaKTEPUCTHUKON YYBCTBUTEIBHOCTH €€ K
BOCIUIAMEHEHUIO), OMpeaeNsieTcss dKcrnepuMeHTaabHo. OObBIYHO MHUHHMMAaJIbHAS
AHEPrus, HeoOXoauMasl IJisi BOCIJIAMEHEHUS MBUIEBO3IYIIHBIX B3PHIBOOIACHBIX
CMecei, BBIIIE 3HEPTrUH, BOCIJIAMEHSIONIECH MapOBO3AYIIHBIE B3PBIBOOIIACHBIC
CMECH.

Hanpumep, 11 MHOTMX Mapo- W Ta30BO3AYLIHBIX B3PBIBOONACHBIX

cmecer WMmuH cocrtasisier 0,009...2 m/x, a 11 nbpuieBo3aymHbx — 2...250
M/[x. [IpuMepbl MUHAMAaIBHBIX SHEPTUM IPUBOIATCS B IpaBuiax [9].
Pa3psiibl cTaTHYECKOroO 3JEKTPUYECTBA HE B COCTOSIHUM BOCILIAMEHSATH CMECH C
MHUHUMaJbHOM »Hepruen BocruiamMeHenus 100 m/x w Beime. Cpensss
HaIpSOKEHHOCTh  JIEKTPUYECKOTO TOJIsl, MPU KOTOPOM BO3MOXKEH pas3psij,
coctaBmsier 4-102...5-102 kB/M mis pesko HeomHopoaHoro, 1,5-102...20-102
kB/M nns  cmaboneogHopogHoro u nmo 30-102 xB/M  nmns  ogHOpOAHOTO
anexkTpudeckoro nois. 119 Ilpu pasnoctu noreHnnanos 3 kB MCKpoBOU pa3psan
MOET BOCIUIAMEHHUTh MOYTH BCE FOPIOYME rasbl, a mpu 5 KB Taxxe 00bIIyIO
4aCTh FOPHOYUX MBLICH.

CreneHp 3JlEKTpU3aLMM TpeaAMeTa (MalluHbl, anmapara 4 T.1.) WIH
BEIIEeCTBa SIBJIsIETCS 0€30MacHON, €CIM U3MEPEHHasl MOBEPXHOCTHAs MJIOTHOCTb
3apsijia G , HAIPSHKEHHOCTH 1o E v moteHnman V Ha Jr000M ydacTKe ATOM
IIOBEPXHOCTHU HE MPEBOCXOAUT JOIYCTUMBIX 3HAUEHUH B 3TOU cpeae. [lpu aTom
JOIMYCTUMBIMU CUMTAIOTCSl Takue 3HayeHus o , E u V, 1mpu KOTOpBIX
MaKCHUMaJIbHO BO3MOYKHAsl SHEPTHUs pa3psla C MOBEPXHOCTH JAHHOTO IpeIMeETa
WIA BeUlecTBa HE MPEBOCXOAUT 1/4 MUHUMAJIbHOM SHEPruu BOCIJIAMEHEHMS
OKpYXarolen cpeasl (HarmpuMep, CMECH TOpIOYMX [apoB  JKHIKOCTH C
BO3ayxoM). Takum oOpa3oM, CTaTMYECKOE 3JIEKTPUYECTBO MOKET BbI3BATh
BOCIUIAMEHEHUE B3PBIBOOIIACHOM CMECH IIPU COBOKYIHOCTH  CJIEIYHOLIUX
YCIOBHM: HalMYUM MCTOYHUKA CTAaTHYECKUX DJIEKTPUUYECKUX Pa3psIOB;
HAKOIUJICHUM 3HAYMTEIBHBIX 3apsiioB HA KOHTAKTUPYIOMIMX TOBEPXHOCTSIX;
JOCTATOYHOW PAa3HOCTH MOTEHLMAIOB JUISl 3JEKTPUUYECKOTO Mpo0OOosi Cpelsl;
HAJIMYUMA JOCTATOYHOM 3alaCEHHOM JJIEKTPUUYECKOM 3JHEPrHMH; BO3MOXKHOCTHU
BO3HUKHOBEHUS 3JEKTPUUYECKUX pa3psaoB. OTCyTCTBHE JIIOOOr0 M3 YCIOBHIA
UCKITIOYaEeT M0>KaPOB3PHIBOOIIACHBIE MOCJIEJICTBUS CTaTUYECKOTO
ANIEKTpPUYECTBA. YCIOBHE O€30MacHOCTH OT CTaTHYECKOTO AIIEKTPUYECTBA
MOKET OBbITh BhIpaXkeHO HepaBeHCTBOM Wi < 0,4WwmwuH. (11.6)

B moxapo- ¥ B3pBIBOOMACHBIX MPOU3BOJACTBAX pEaJbHYI0 OMACHOCTb
NPEICTaBIIACT «KOHTaKTHas»  JJIEKTpU3alUsl Jioje, palboTalolmux ¢
JIBYKYIIUMUCS  AUDJIEKTPUYECKUMHM  MaTtepuaiaMud (Ipy  MpOpEe3WHHUBAHHUU
TKaHEH, MOKPBITUN PE3MHON KOPJOB Ha KallaHJpax, 00pabOTKe CUHTETHYECKUX
TKaHEeW ¥ HUTEW, MOJIMMEPHBIX MJIEHOK U T.J.).
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Ha yenoBeke HakalIMBaeTCs CTATHYECKOE JIEKTPUUYECTBO, KOTOPOE MPH
CONPUKOCHOBEHHH YEJIOBEKA C 3a3€MJIEHHBIM NPEIMETOM BbI3BIBAET HCKPBI H
BOCIJIJAMEHEHUE CMECH. DHEPrus pas3pssia 3TOM MCKPbI MOXKET COCTaBIATH 2,5-
7,5 wmJbx. Kpome TOro, Takoe DOJIEKTPUYECTBO OKAa3bIBAET HENPUATHOE
(u3nonornyecKoe BO3ACUCTBUE Ha YEJIOBEKA, BbI3bIBasi Ci1alOble, YMEPEHHBIE
WINA CWIbHBIE YKOJIbI WM yJapbl, 3aBUCSIINE OT dHEPTuu paspsaa. Tak kak TOK
IPU 3TOM HE3HAUUTENEH, YKOJIbl U yJapbl HEMOCPEICTBEHHYIO OMACHOCTh IS
4eJI0BEKa HE MPEACTABIIAIOT.

Ho 120 wu3BecTHBl cioyyau C TSDKEIbIM HCXOJOM, KOIJa UCKpa,
IPOCKAaKHMBAIOIIAsl MEXKY TEJIOM U€JIOBEKa U 3apsHKEHHBIM OOBEKTOM, BbI3BIBAET
WCIYT, COMPOBOXKIAIOIIMICA HEMPOU3BOJIBHBIMH  HECKOOPAMHUPOBAHHBIMU
IBMOKCHUSIMH ¥ CONPUKOCHOBEHHEM C HEOTOPOXKEHHBIMU BPAIIAIOLTIMHUCS
YacTSIMM MAIllMH, TMaJeHWe C BBICOTHI W T.I. JlnuTenpHOE BO3IEHCTBHE
CTaTUYECKOT'0 3JIEKTPUUYECTBA SBIIAECTCS PUUMHON psijia 3a00JI€BAHUIA.

YtoObl HCKIIOYUTH (OPMHUPOBAHHWE BOCILUIAMEHSIOMIMX pPa3psaaoB C
YyesioBeKa, HeoOX0AuMO 00ecrieyuTh OBICTPYIO yTeuKy 3apsagoB. C 3ToM 1ebio
YMEHBIIIAIOT ~ CONpOTUBIIEHHME 00yBM W  1mona. OOyBb  cuuTaeTcs
ANEKTPOINPOBOIAILEH, €CIIU 3JIEKTPUIECKOE COIPOTUBIEHUE MEKIY IIEKTPOIOM
B (opMe CTENIbKH, HaXOASAIIMMCA BHYTPU OOYBH, U HApPYKHBIM 3JIEKTPOJIOM
menbiie 107 Owm. IlokpeiTHe moja cuuTaeTcsl 3IEKTPONPOBOAAIIUM U3 OETOHA
TOJMIIMHOM 3 cM, crneundeToHa WM NEHOOETOHAa, KCUJIONUTa, HacTWia U3
aHTUCTATUYECKOU PE3UHBI U T.J.

Oco0oe BHUMaHHE YCTPAHEHHIO 3JIEKTPHUUECKOro 3apsjia C 4YeJoBeKa
ClIeyeT yIesTh NMPHU BBHIOJIHEHUH HEKOTOPBIX PYUYHBIX Omnepanuii (IpOMBIBKa,
YUCTKA, MPOTUPKA, IPOKJIEUBAHUE, IPOPE3UHUBAHNE) C TPUMEHEHUEM OCH3MHA,
OeH30J1a, alleTOHa, PE3MHOBOTO KJIesl U T.II.

3ammTa oT cTaTH4YecKoro diekrpuyecrsa Cnocodbl ycTpaHeHUs
OMACHOCTH CTATHYECKOI'0 JICKTPHYECTBA.

Cornacuo  gaeiictByromemy ['OCTy[13], 3ammura 0T  pa3psaoB
CTaTUYECKOr0 AJEKTPUYECTBA JIOJDKHA OCYIIECTBISTHCS BO  B3PBIBO- U
MOKapOOIacCHBIX MPOU3BOACTBAX C HAIMYKMEM 30H KjiaccoB B-I, B-Ia, B-11, Blla,
I[I-I u TII-II, B KOTOpBIX NPUMEHSIIOTCS W BBIPAOATHIBAIOTCS BEIIECTBA C
VICIbHBIM OOBEMHBIM DJIEKTPUYECKHM COMPOTHBICHHEM, MpeBbimaronmm 10°
OM-M.

B ocTranpHBIX Ccilydasx 3amuTa OCYIIECTBJISETCS JMIIL TOT/a, KOTJa
CTaTUYECKOE AJIEKTPUUECTBO MPEACTABISIET OMACHOCTh JJIsi 0OCIIYy>KMBAIOILIETO
MepcoHasna, OTPUIATEIbHO BIUSET HA TEXHOJOTHUYECKUN MPOLIECC WIIM KAa4e€CTBO
npoaykiiui. OCHOBHBIMU CTIOCOOAMH yCTPAHEHHUS OMACHOCTH OT CTaTHYECKOTO
ANEKTpUYECTBa (B COOTBETCTBUM CO CTENEHBIO A((HEKTUBHOCTH U YACTOTOM
MPUMEHEHHUsI)  SBISIIOTCSA:  3a3eMJICHHE  OOOpYJOBaHHWS, KOMMYHHUKAITUH,
anmapaTtoB M COCYJOB, a TakKe OOECHeYeHHE MOCTOSHHOTO 3JIEKTPUYECKOTO
KOHTAKTa C 3a3€MJICHUEM TeJla YeJIOBEKa; YMEHbIIICHUE YAECIbHOTO 00BEMHOIO U
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MMOBEPXHOCTHOTO  JJIEKTPUYECKOTO  COMPOTHBIICHHS  ITyTeM  IOBBIIIICHUS
BJIQYKHOCTH BO3/TyXa WJIM MPUMEHEHUSI aHTHCTATHUECKUX MPUMECEH; NOHU3AIIHS
BO3/yXa WJIU CPe/ibl, B YaCTHOCTU, BHYTPH ammapara, cocyJa u T.J.

Kpome stnx cmoco6oB mnpuberaroT K JJOMOJHHUTEIBHBIM, MTAIOMAM B
KOHKPETHBIX ClydasXx HYXHbIH OJ(hQexT npu omnepanusx ¢ KAJIKUMH,
ra3000pa3HbIMU U CHITYYMMH MaTepuajaMu U BEIIECTBAMU: MPEIOTBpaIlCHHUE
o0pa3oBaHMsI  B3PBIBOOIMACHBIX  KOHIICHTPALMM, OrpaHUYEHUE CKOPOCTH
JBKEHUS KUAKOCTH, 3ameHa JIBXK Ha Heroproune pacTBOpUTEIH U T.1.

[IpakTuuyeckuii crmoco0 yCTpaHEHUsT OMACHOCTU OT CTaTHYECKOTO
AJNIEKTpUYECTBa BbIOMpaeTcs € y4eToM HS(PGEKTUBHOCTH M IKOHOMHYECKOM
LEJIECOO0PA3ZHOCTH 3TO 3AUUMHAA MePa 3a3eMleHue, TPUMEHSIEMA 5 C 1ENbI0
yCTpaHeHHe (POPMHUPOBAHUS DJIEKTPUUCCKUX Pa3psAioB C  MPOBOMSIINAX
a1eMeHTOB o0opynoBaHus. [lo3ToMy Bce MPOBOJAIINE YaCTH OOOpPYAOBaHUS U
AJIEKTPONPOBOIHBIE HEMETANTMYECKUE MPEAMEThl MOJJIekKAT 00sS3aTEIBHOMY
3a3€MJICHHIO, HE3aBUCUMO OT TOT'O, MPUMEHSIOTCS JIM JIPYTHUE CIIOCOOBI 3aIUThI
OT CTaTUYECKOTO JICKTPUUECTRA.

3a3eMIISIIOTCSI HE TOJBKO T€ YacTu 000pYy/I0BaHUS, KOTOPbIE YYaCTBYIOT B
reHEpPUPOBAHUH, HO U BCE JIPYTUe, TaK KaK OHM MOTYT 3apsAUTHCA MO 3aKOHAM
ANEKTPOCTATUYECKON MHIYKIIMU. BO MHOTHX ciTydasiX UHIYIIUPOBAHHBIE 3aPS]IbI
OoJiee OIacHbI, YeM 3apsijibl, KOTOPhIE SBISIIOTCS MPUYUHON MX oOpa3zoBanus. B
CiIydasix, Korjia 000py/10BaHHE BBIITOIHEHO U3 MPOBOIAIINX IJIEKTPUUECKHUIM TOK
MaTEpHAJIOB, 3a3€MJICHUE SIBJIICTCS OCHOBHBIM W TOYTH BCETNla JOCTATOYHBIM
CIIOCOOOM 3aITUTHI.

Ocobenno  3¢h(dexkTuBHO  3a3eMJICHHE  TOKOMPOBOASIIMX  YacTeu
000pynoBaHusl MpU MNepepadOTKe BEIIECTB C YJIEIbHBIM COMPOTUBICHUEM HE
oonee 108 Om-M mist xuakocteit u 107 Om-M ayst TBepabix Ten. Ecnu ke Ha
BHEIITHEH TMOBEPXHOCTH WJIM BHYTPEHHUX CTEHKaX METaJUIMUYECKHX ammapaTos,
pe3epByapoB M TpyOONPOBOJOB OOPa3yIOTCS OTJIOKEHUS HEMPOBOISIINX
BEIIECTB (CMOJIBI, TUICHKH, OCAJIKH ), 3a3eMJICHUE CTAHOBUTCSA HEI(DPEKTUBHBIM U
CO3/1aeTCs JIOKHOE BIIEUATICHUE O HAJIEKHOCTH U OE30MaCHOCTH.

3a3eMiieHUE HE YCTPAHSET OMACHOCTH M B CITy4ae MPUMEHEHUS armapaToB
C OMaJMPOBAaHHBIMH W JIPYTUMH HEIJICKTPOIPOBOASIINMUA TTOKPBITHSIMH.
Hemerannuueckoe o0opynoBaHue CUUTACTCS AJIEKTPOCTATUYECKHU
3a3€MJICHHBIM, €CJIM CONPOTHBIIEHHE PACTEKAHHUIO TOKAa HA 3EMIII0 C JIFOOBIX
TOYEK €r0 BHEIIHEW W BHYTPEHHEW MOBEPXHOCTH He mnpesbimaet 107 OM npu
OTHOCHUTEJIbHON BIAXHOCTH BO3ayxa He Bbie 60 %. Takoe conpoTuBieHue
obecrieynBaeT HEOOXOIUMOE 3HAUYCHHUE TOCTOSTHHONW BPEMEHU peJIaKCalluh B
mpejaenax JaecsITOW JOJM CEKYHIbl B HEB3PHIBOOIIACHOW W THICSYHBIC JIOJH
CEKYHJIbl BO B3PBIBOOIIACHOU CpeJie.

TpyOompoBoAbl HapyKHBIX YCTAaHOBOK (Ha dCTakajax WM B KaHajax),
obopynoBanue ¥ TpPyOOINpPOBOJIBI, pPACHOJIOKCHHBIE B I€XaX, JOJKHBI
MPEACTABISATh HAa BCEM MPOTSHKEHUM HEMPEPHIBHYIO DJCKTPUUYECKYIO IEeTh U
MPUCOCIMHATHCS K 3a3eMJISIomuM  ycTporcTtBaMm.  CumTaercs,  4TO
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AIIEKTpUYECKasi MPOBOAUMOCTH (PIIAaHLEBBIX COEIMHEHUN TpPyOONpPOBOAOB U
anmnapaTroB, COEJIMHEHHMI KpBIIIEK C KOpIyCaMHu anmnaparoB U T.NI. JOCTATOYHO
BbicOoKa (00buHO He Oosiee 10 OM) u He TpedyeTcss YCTaHOBKM CHEIHAIbHBIX
napajuielbHbIX Nepembiuek. Kaxaas cuctema ammapaToB M TpyOOIpPOBOJIOB B
npenenax 1mexa AokHa ObITh 3a3eMJICHA HE MEHEE YeM B JIBYX MECTax.

Bce pesepByapbl U eMKOCTH BMeCTUMOCTBIO Oosee 50 M3 u nuamerpom
Oonee 2,5 M 3a3eMJISIIOT HE MEHEE YeM B JIByX MPOTHUBOIOIOXKHBIX TOukax. Ha
MOBEPXHOCTH TOPIOYMX JKUJKOCTEH B pe3epByapax He JIOJDKHO OBITh
[UTABAIOIIMX TpeAMeToB. HanuBHBIE CTOSKM OScCTakaa [ajsi  3aloJIHEHUS
KEJIE3HOOPOKHBIX IUCTEPH U PEIIBCHI KEJIE3HOJAOPOKHBIX MyTe B Ipeenax
CIIMBOHAJIUBHOTO ()POHTA JIOJKHBI OBITh 3JIEKTPUYECKH COEIMHEHBI MEXKIY
co00H M Ha/IE)KHO 3a3€MIICHBI.

ABTOLHCTEPHBI, HAJMBHBIE CYJ]a, CAMOJIEThI, HAXOAAIIMECS M0/ HATMBOM
WM CIIMBOM TOPIOYMX JKHJIKOCTEH W CHKMDKEHHBIX Ta30B, JOJDKHBI TaKXKe
3azeMyIsiThCA. KOHTakTHBIE ycTpoicTBa (0€3 CpeAcTB B3pPHIBO3ALIUTHI) IS
MIPUCOEIMHEHUS 3a3EMIIAIOIINX MPOBOJAHUKOB JOJIKHBI OBITH YCTAaHOBJICHBI 3a
npeaeaaMy B3phIBOONIACHOM 30HBI (HE MEHEE 5 M OT MeCTa HajuBa WJIU CIMBA
[5]). IIpu »TOM TPOBOAHWMKM BHaYajIe MPUCOCAUHSIOTCS K KOpPIyCy OOBEKTa
3a3eMJICHUS, 4 3aTEM K 3a3eMJBIIOIIEMY yCTpOMCTBY. [IpuMeHseMble I 3TUX
Heael 3aKUMbl, PO3E€TKH, MarHUThl W JIpyru€ NPUMHUTHUBHBIE YCTPOICTBA U
OPUCTIOCOOJIEHHS ~ HE  OTBEYalOT  TPEOOBaHUSAM  3JIEKTPOCTATUYECKOM
UCKpPOOE30MaCHOCTH W HE MMEIT COOTBETCTBYIOIIMX pa3peIlUTEIbHbBIX
JIOKYMEHTOB (MneH3uw, CBUJICTEILCTBO 00 AIEKTPOCTATUUECKOMN
MCKpOOE30MaCHOCTH M B3PbIBO3AIIMTE, CEPTU(PHUKATHI KauecTBA U T.J.) Ha IPaBO
MX U3TOTOBJICHUS U IPUMEHEHUS BO B3PHIBOOIIACHOM 30HE.

Kpome Toro, uMeT MECTO CYIIECTBEHHbIE KOHCTPYKTHMBHBIE Pa3IUUUs
yCTpOMCTB i 3a3emiieHus aBtouucrepH (ALl) Ha Hedrebazax wu
aBTO3anmpaBo4YHbIX komIuiekcax (A3K) oT aHamoOrMYHBIX HAa aBTO3aMPaBOYHBIX
ctaniusax (A3C) oOmiero moyib30BaHUSI U BEIOMCTBEHHBIX IYHKTOB 3alpaBKU
ToruBoM. [logoGHBIE pa3nuuusi CyHECTBYIOT M IpH obopynoBaHuu All
3a3eMJISIIOIIMMHA ~ TIPOBOJIHMKAMH, KOHCTPYKTUBHO  HENPUTOJHBIMH  JIJIA
MpUMEHEHUS NPU HaJuBe TorunBa Ha Hedrebdaze (wm A3K) wim npu cnuBe ero
Ha A3C. Takum o00pa3oMm, NpUMEHSEMbIE 1O CHX TMOp I OTUX IeJeH
3a3eMJISIIONIME  YCTPOMCTBA  HE  OoOecnedmBalOT  TpeOyeMOro  ypOBHS
M0’KapOB3PHIBOOE30MACHOCTH TEXHOJIOTUH HAJTMBA UJTM CJIMBA TOIUTMBA U JPYTUX
JIBXK.

B umensix ycTpaHeHMs yKa3aHHBIX HEIOCTAaTKOB M HapyIlIEHUU
TpeOOBaHMI MOXKapHOMW O€30MacHOCTH B HACTOsIIEe BpeMsi pa3padOTaHbl U
CEpPUITHO BBINYCKAIOTCS CIELMANIbHBIE YCTPOWCTBA 3a3€MJICHUS ABTOLMCTEPH
(Y3A) tuno Y3A-2MU, V3A-2MK u V3A-2MK-03. V3A COOTBETCTBYIOT
tpeboBanusiMm ['OCToB, SBIAIOTCS B3PHIBO3AUIUIICHHBIMU C MapKUPOBKOMN
coorBeTcTBeHHO 1ExsSIIT6 u 1ExsibIICT6 wMoryr ycraHaBIuBaThCs BO
B3PBIBOOIIACHBIX 30HAX Kiacca B-Ir [5].
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VY3A uMerT HeoOXOAMMBIE pa3pelIUTENIbHbIE JOKYMEHTHI Ha HX
U3rOTOBJIEHHE W TNPUMEHEHHUE: pa3pelleHne M JuleH3ut0 ['ocroprexHansopa,
CBUACTENLCTBO O  B3PHIBO3ANIMIIEHHOCTH M DJEKTPOCTATHUECKOMH

HCKpPOOE30MacHOCTH.
3a3emJieHHE HE BCEr/la pemaeT MmpooOjeMy 3aliuThl OT CTAaTHYECKOTO
AIIEKTPUIECTBA. Tak, 3a3eMIICHHE pe3epByapa, 3aTIOJTHIEMOTO

HAYJIEKTPU30BAHHOM KUJKOCTBIO, JIMIIL MCKJIIOYAeT HAKOIJICHUE 3apsjia
(maTtekaromero M3 o0beMa KHUAKOCTH) W HAa €ro CTEHKaX, HO HE YCKOpSET
IPOLIECC paccesiHUs 3apsia B KUIAKOCTH.

IHoeviuenue omnocumenvnoili 6aax»cHocmu 6030yxa. bBoIbIIMHCTBO
MOKapOB OT MCKP CTAaTUYECKOTO DJIEKTPUUECTBA MPOUCXOIUT OOBIYHO 3MMOH,
KOTJla OTHOCHTENbHAs BIAXKHOCTh BO3AyXa HH3Ka. llpwm OTHOCHTENHHOMN
BJIIAXKHOCTH BO3AyXa Bbimie 65-70 %, Kkak IOKa3bIBAIOT HCCIEAOBAHUS U
MPAaKTHUKA, YHUCIO BCTBIIIEK W 3aropaHWii CTAHOBUTCS HE3HAYUTEIHHBIM.
YckopeHrne CTeKaHus SJICKTPOCTATHUYECKUX 3apsiioB C JTUAIIEKTPUKOB IMPH
BBICOKOW BIQXHOCTH BO3JyXa CBS3BIBAIOT C TEM, YTO Ha MOBEPXHOCTH
THAPOPUIBHBIX  JUAJNEKTPUKOB  aJCOpOMpyeTcsi TOHKas TIUIEHKAa BJary,
cojepkamias OObIYHO OOJIBIIOE KOJIMYECTBO MOHOB M3 3arpsi3HEHUN WU
pPacTBOPEHHOI'O BEIECTBA, 3a CUET KOTOPBIX OOECleuuBaeTcsl JOCTATOYHAs
[OBEPXHOCTHASI  AJIEKTPONPOBOJHOCTh  DJIEKTPOJUTHUECKOIO  XapakKTepa.
DNEeKTPONPOBOAHOCTh AJCOPOUPOBAHHOM IJICHKM BJIArM HPU MPOUYUX PABHBIX
YCIOBUSIX OIpENEeNsieTcs] €€ TOJIIMHOM M B CBSI3U C 3TUM B 3HAUUTEIbHON
CTENEHU 3aBHCUT OT OTHOCUTENIbHOM BJIQXKHOCTH BO3AyXa. UeM OHa BbIIIE, TEM
TOJIIIIE MJICHKA.

Boaneie miieHku ToauuHOM 10-5 cM BH3yalbHO HeEIb3s OOHAPYKUTh,
OJTHAKO OHU YBEJIMYMBAIOT MOBEPXHOCTHYIO JIEKTPOIIPOBOJHOCTH AUAJICKTPUKA
U CHOCOOCTBYIOT yTedke 3apsioB. [109TOMy MOBEPXHOCTHOE COMPOTHBIICHHUE
IVDJIEKTpUKa yMeHblaeTcs. OAHAaKo ecnu MaTepual HaXOAWTCA Mpu Oojee
BBICOKOHM TeMIepaType, YeM Ta, Py KOTOPOW TUIEHKa MOXKET YJep>KUBaThCs Ha
MOBEPXHOCTH, yKa3aHHAasl TIOBEPXHOCTh HE MOKET CTaTh MPOBOAIICH axe MpH
OYEHb BBICOKOW BIIQXKHOCTH BO3ayxa. D PekT Takxke He OyAeT TOCTUTHYT, €CIH
3apsDKEHHAS TIOBEPXHOCTh TUAJIEKTpUKa ruapodoOHa (cepa, mapaduH, Macia
ApyTUe YIrIIeBOAOPOIbl) UM CKOPOCTh €€ MepeMelieHns 00blie, Y4eM CKOPOCTh
o0pa3oBaHMsI TTOBEPXHOCTHOW TJICHKUA. TakuM 00pa3om, Croco0 YBIaXKHEHUS
BO3/yxa He Bcerna 3 (exTrBeH. YBeInYeHHE BIaKHOCTU BO3/IyXa JOCTUTACTCs
pacnbUIeHMEM BOJASIHOTO Mapa WM BOJbI, IUPKYJISAIUEH BIa)KHOTO BO3IyXa, a
MHOT/Ia CBOOOJHBIM MCIIAPEHHUEM C TIOBEPXHOCTH BOJBI. B HEKOTOpHIX ciydasx
xKenmaeMblii  3((EeKT JocTUraeTcsi MECTHBIM — YBIOKHEHHEM TapoB WU
OXJIAXKJEHUEM DJIEKTPU3YIOLIEHCS MOBEPXHOCTH 10 Temneparypel Ha 10 oC
HIDKE TEMIIEPATyPhl OKPYKAIOIIEH CPEeIbI.

Xumuueckasn oopabomka nogepxnocmu, 971eKMPONPOBOOHbIE
nokpoimusa. CHUWKEHUE  yNIETbHOTO  TMOBEPXHOCTHOTO  COMPOTHUBIICHUS
MOJIMMEPHBIX MaTEPHUaJIOB MOXKET OBITh JOCTUTHYTO XHMHUYECKOW 00pabOTKOM
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MTOBEPXHOCTU KHUCJIOTaMU (HalpuMep, CEpPHOW WIM XJopcyibpoHOBO). B
pe3ynbTaTe 3TOr0 MOBEPXHOCTH MOJKMMEpa (MOJUCTUPOI, MOJIUITUICHOBBIE U
nonudUpPHBIE TUICHKH) OKUCISIOTCS WK cynbupyrotcs. [lpu sTom yaenbHoe
MTOBEPXHOCTHOE CONpPOTUBIIEHHE CHUXaercs 10 106 OM mpu OTHOCHUTEIBHOM
BiIaxHoctu Bo3ayxa 75 %. IlonoxkurenbHbii 3¢ @deKkT gocTuraercs U Npu
00paboTKe U3eInil U3 MOJUCTUPOIIA U MOIUOIEHUHOB MOTPYKEHHEM 00pa3IloB
B TMETPOJCHHBIA 3GuUp MpU OAHOBPEMEHHOM BO3JECHCTBUU YIbTPA3BYKOM.
Metoasl xumuyecko o00paboTku 3PGEKTUBHBI, HO TpeOYIOT TOYHOTO
COOJIIOZICHUSL TEXHOJIOTMYECKUX YycioBuid. MHorma HeoOXoaumbld 3 dekt
JIOCTUTaeTCsl HAHECEHUEM Ha IUAJICKTPUK MOBEPXHOCTHOM XOPOILO MPOBOISIICH
IJICHKU.

Ymenvwmenue 00vemHo020 u NnOBEPXHOCHHO20 yoenbHbIX
nekmpuueckux conpomuenenuii . CHXeHUeM 00bEMHOI0 U TOBEPXHOCTHOTO
CONPOTUBJIICHUN 00ECHEUYNBAETCS COOTBETCTBYIOIIAS AJIEKTPOINPOBOAHOCTh H
CIIOCOOHOCTh JMAJIEKTPUKA OTBOAUTH 3apsbl CTATHUYECKOrO 3JIEKTPUUYECTBA.
VYcTpaHeHMe ONacHOCTH CTAaTUYECKOW AIIEKTPH3alMU  JIUAJIEKTPUKOB 3THUM
cnoco0oMm siBisieTcd BecbMa J3(PQPEKTHUBHBIM M MOXET OBITh JOCTHTHYTO
HOBBIIIEHUEM BIAQXKHOCTH BO3/yXa, XMMHUYECKOH 00pabOTKON MOBEPXHOCTH,
NPUMEHEHUEM DJIEKTPONPOBOJAHBIX IMOKPHITHM W aHTUCTATUYECKUX BEIIECTB
(mpucamox).

Ilpumenenue anmucmamuyueckux geujecme. bOIbPIIMHCTBO TOPIOYUX U
JIETKOBOCTUTAMEHSIIOITUXCST JKUJIKOCTEH XapaKTEePHU3yeTCs] BBICOKUM YIEITbHBIM
ANEKTPUYECKUM CONPOTHUBICHHEM. [l03TOMy I@puM HEKOTOPBIX OIEpanusx,
Hampumep ¢  HeTenpoAyKTamMHu, NPOUCXOJUT  HAKOIUIEHHE  3apsoB
CTaTUYECKOTO  JJIEKTPUYECTBA, KOTOPOE  HE  TOJBKO  MPEMSTCTBYET
MHTEHCU(HUKAIMM TEXHOJIOTMYECKUX OINEpaluuid, HO U CIY>KUT HCTOUYHHUKOM
MHOTOYHUCJIEHHBIX B3pPBIBOB W TIOKapoB Ha HedrenepepadaThIBAOIIUX U
He(PTEXUMHUYECKUX TPEANpUATUSAX. JIBWKeHHE IKUIKHX YIJIEBOJOPOJIOB
OTHOCUTEJILHO TBEPAOTO, )KUIKOTO MJIM ra3000pa3HOro Tejia MOKET MPUBECTH K
Pa3JIEICHUIO AIEKTPUYECKUX 3apsI0B HA TIOBEPXHOCTH CONPUKOCHOBEHUS. 1Ipu
JIBYDKEHUH JKUJIKOCTHU TIO TPyOE CII0M HAXOAIIUXCS HAa TIOBEPXHOCTH KUIKOCTH
3apsAI0B YHOCHUTCA €€ IMMOTOKOM, a 3apsi/ibl IPOTHUBOIIOJIOAKHOIO 3HAKAa OCTAKOTCS B
TpyOe u, eciM MeTaUIMueckas TpyOa 3a3emiieHa, CTeKaloT B 3emutto. Ecnu
METAJNIMYECKU ~ TpyOONpOBOJ ~ H30JMPOBAH  WJIM  H3TOTOBJIEH W3
JTUDJICKTPUYECKUX MAaTepuajoB, OH MPUOOPETAET TIOJOKUTEIBHBIN 3apsi, a
KHUJIKOCTh — OTpULIaTeNbHBINA. CTENEeHb 3JEKTPU3ALUH HEPTETIPOTYKTOB 3aBUCUT
OT COCTaBa M KOHUEHTpAIMU COJEpKAIIUXCA B HUX AaKTUBHBIX MpPHUMECEH,
(U3UKOXMUMHUYECKOTO COCTaBa HE(TENpPOAYKTOB, COCTOSHHS BHYTpPEHHEU
noBepxHocTu 128 TpyOompoBoaa (KOppo3uu U T.A.) WIM TEXHOJIOTHUYECKOIrO
anmnapara, AUDJIEKTPUYECKUX CBOMCTB, BSI3KOCTM M IJIOTHOCTH >KUIKOCTH, a
TaK)K€ OT CKOPOCTU JBMXKCHHS >KUIKOCTH, TUaMETpa U JJIMHBI TpyOOIpoBOJA.
Tak, npucyrctBue 0,001 % mexaHMyecKuX IpUMeEce MpeBpallacT MHEPTHOE
YTJIEBOJOPOJAHOE TOIUIMBO B AJIEKTPU3YEMOE 1O ONACHBIX IpenenoB. OauH u3
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HaubOosee 3(PQPEKTUBHBIX METOJIOB, MO3BOJSIOIIMX YCTPAHUTH AJICKTPU3ALMIO
He(DTEMPOAYKTOB, - BBEICHUE CICIUATBHBIX AHTUCTATHYECKUX BEICCTB.
JloOaBieHrue TPUCATOK B THICSYHBIX W JACCATUTHICAYHBIX JIOJSAX MPOLICHTA
MO3BOJISIET Ha HECKOJBKO TMOPSIAKOB YMEHBIIUTh YJEIbHOE COMPOTUBJICHUE
He(TENPOAYKTOB M 00€30MacuTh ONEpalli € HUMH. ODJIEKTPUUYECKYIO
IPOBOJUMOCTh YTJIEBOJOPOJIOB M HedTEenpoaykToB HaubOosee 3PQPeKTUBHO
NOBBIIIAIOT OJieaThl W HadTeHaTbl XpoMa M KoOalbTa, COJU XpoMa
CUHTETUYECKUX >KUPHBIX KUCIOT, mpucaaka «Curbanp» U Apyrue BellecTBa.
Tak, mpucajgka Ha OCHOBE OJICMHOBOM KHCIOTBHI 0JIEAaT XpOMa IMOBBIIIAET
AIEKTPONPOBOAHOCTh OeH3uHa b-70 B 1,2-104 paza. Illupokoe npumeHeHUE B
omepanusix IO MPOMBIBKE JAeTajed Hauuim mnpucaaku «Akkop-1» (10-15 1
npucagku Ha 100 1 xuakoctu) u ACII-1. Ins momydeHus: «0e30macHOM»
AJNIEKTPONPOBOITHOCTH HEPTEHPOIYKTOB B JIHOOBIX YCIOBHUSX HEOOXOIUMO
BeoauTh 0,001-0,005 % mpucamok. OHU OOBIYHO HE BIMSAIOT Ha (PU3HUKO-
XUMUYECKUE CBOWCTBA HEPTENpoayKToB. JIis TodydeHHs TPOBOJSIINX
PacTBOPOB MOJIMMEPOB (KJIEEB) TaK)KE MPUMEHSIIOT aHTUCTATUYECKHUE TTPUCATIKH,
pacTBOpUMMBIE B HHUX, HAmpUMEp COJIM METAIJIOB NEPEMEHHOW BAJIEHTHOCTH
BBICIINX KapOOHOBBIX M CHHTETHUECKUX KUCIIOT.

[TonoxutenbHble  Pe3yJAbTaThl  JOCTUTAIOTCS MPHU  HUCMHOJb30BAHUU
AHTHUCTATUYECKUX BEIIECTB HAa NMPEANPUITUIX 10 nepepadbomke CUHMemu4ecKux
sosioxon. Hanbonee BaXHBIM CBOWCTBOM aHTUCTATUUECKUX BEIIECTB SIBISETCA
CIIOCOOHOCTh YBEJIMYMBATh MOHHYIO MPOBOJUMOCTH MU TE€M CaMbIM CHUXKATh
AJIEKTPUUYECKOE COMPOTUBIICHUE BOJOKHUCTBIX MarepuanoB. OO0paboTKy
BOJIOKHUCTBIX MATEPUAJIOB AHTUCTATUYECKUMHU BEIIECTBAMHU MPOU3BOIST 0
mporecca JUMOO0 HEMOCPEACTBEHHO B Mpollecce HX HU3roTOBIeHus. EcTh
HECKOJIbKO TJIaBHBIX TIPYyNI XUMHUYECKHX MpPEenapaTtoB, MNPUMEHSEMbBIX JId
IPUTOTOBIICHHUSI ~AHTUCTATUYECKUX  MaTEpUajoB, KOTOPbIE BIHMSIOT HaA
ANEKTPUUECKUE CBOMCTBA BOJIOKOH: YTIIEBOJIOPOABI MapaHOBOTO psifa, KHUPHI,
Macila, TUTPOCKONMWYECKHE BEIIECTBA, MOBEPXHOCTHO-AaKTUBHBIE BEILECTBA
(ITAB). VraeBomoponbl mnapauHOBOrO psifa, XUPbl W Macjia BIUSIOT Ha
ANEKTPUYECKUN KOHTAKT MEXKJY BOJOKHAMU U YaCTSIMH MAIIUH, CTIOCOOCTBYSI
00pa30BaHUIO MIPOBOISTITUX MaCJISTHBIX TIJICHOK MEX Ty HUMH.
I'urpockonuueckue BemiecTBa OOpa3yrOT Ha IMOBEPXHOCTH BOJIOKOH IUICHKY
BJIar¥, CHIWDKasg TakuM oOpa3oMm TpeHue. [lpu Hamuuuu Bilard U BEUIECTB,
o0J1aaronmx CBOIiCTBAMH 3JIEKTPOJIUTOB, o0OpasyrTcs WOHBI.
IToBepXHOCTHOAKTUBHBIE BeIIECTBa MpU J00ABJICHUU B BOAY CHHIKAIOT €€
MOBEPXHOCTHOE  HATSOKEHHWE, B  pe3yJbTare YJydlllaeTcsl CMadyuBaHHE,
neHooOpasylonye, MOWIMUEe W JIpYyrue  BaXKHbIC Ui TEKCTUIHLHOM
MIPOMBIIIEHHOCTH CBOMCTBA BO/IBI.

D} hHeKTUBHOCTH AQHTUCTATUYECKUX  BEIIECTB UCIIONB3YIOT B
MIPOMBIITUICHHOCTH TIOJIMMEPOB, HAMpuUMep Mpu 00pabOTKe MOJUCTUPOJTA H
MOJIMMETUIIMETaKpuUaTa. OOpaboTka  TOJMMEPOB  AHTUCTATUYCCKUMU
n00aBKaMy TTPOU3BOIUTCS KaK MTOBEPXHOCTHBIM HAHECEHHEM, TaK U BBEICHHUEM
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B pacIUIaBJICHHYI0 Maccy. B kauecTBe aHTHCTaTHYECKHX JT0O0ABOK MPUMEHSIOT,
HarpuMep, HEKOTOpble O00pa3ibl HMOHOTEHHBIX IMOBEPXHOCTHO-AaKTUBHBIX
BemectB. [lpm moBepxHocTHOM HaHeceHMH [IAB obOmamaror xopormm
aHTHCTaTUYeCKUM d3(pPexToM. VYeapbHOoe TMOBEPXHOCTHOE COMPOTUBICHHUE
MOJIMMEPOB TPHU TOM CHIKaeTcs Ha 5-8 MOPSAIKOB, HO CPOK 3(PGHEKTUBHOTO
JEUCTBUA HE3HAUYMUTENIeH (0 OJHOTO Mecsla). BBeaeHue aHTUCTaATHYECKUX
n00aBOK BHYTpb 0oJjiee TMEpPCHNEeKTHUBHO, TaK KaK aHTUCTATUYECKHUE CBOWMCTBA
MOJIMMEPOB CTAaOMJIbHBI BO BPEMEHHU (HECKOJIBKO JIET), MEHEE IMOJBEPKEHBI
NEUCTBUIO PACTBOPUTENEH, WCTUPAHUIO U T.A. [ KaxkIoro AWdIEKTpUKa
onTUMalbHble KOHUEHTpauuu [IAB pasnuussl: Hanmpumep, Uisl MOJUATUIICHA
au3koro masiaeHus 0,05-0,1 %, momustriieHa BeIcOkoro masieHus 0,2-0,3 %,
nomunpornmwieHa 0,5 %, nommBuHmwiIxiiopuaa teepaoro 0,5-1,5 %, nmonmakpuna
2-3 %, momuctupona 1,5-2,5 %.

[[upokoe PUMEHEHUE TpyO TUTSt MTHEBMOTPAHCIIOPTA,
MPOAYKTONPOBOJIOB M JAPYTUX YCTPOMCTB U3 TMOJUMEPOB (Hampumep,
MOJUATUIIEHA HU3KOM U BBICOKOW IUIOTHOCTH) TIPUBEIIO K CO3JaHUIO
MOJTYNPOBOJAIIMX MOJTUMEPHBIX KOMIIO3UIIMN MyTEM BBEJEHUS HAIOJHUTENICH
(arleTHIICHOBOM Ca)ku, AJTIOMUHHMEBOM MyJphl, rpaduTa, HUHKOBOWU MBLIN).
Jlydiminii HamoJHUTENb — alleTWICHOBAas Ca)ka, XOPOIIO paclpenensemas B
NoJIMMEPE U CHIKaromas cornpotusiienne Ha 10-11 mopsiakoB naxe npu 20 %
oT macchl noiumepa. OnTUMalibHAasE MaccoBas KOHLIEHTPALMS aleTUIIEHOBOU
CaXu IJI CO3JaHUs JJIEKTPONPOBOJAIIETO MojauMepa coctaBisieT 25 %. s
130 mHEeBMOTpaHCIIOPTa MOTYT OBITh PEKOMEHIOBAHBl HEMETALTUYECKUE TPYOBI
W3 MPOBOJIAIICH TOJTUITUICHOBON KOMIIO3UIIUH.

B Hnapoonom xossticmee wupoko UCNOTL3YIOMCS pPe3UHOMEXHUYeCcKue
uzoenusi, 00bIYHO OUdIeKmpuyeckue. ITO CBA3AHO C OMACHOCTHIO CTATUYECKOU
anekTpuzanuu. YToObl MOJYYUTH AJICKTPONPOBOAHBIC WM AHTUCTATUYECKUE
pE3UHBI, B HUX BBOJAT DJIEKTPOMPOBOISIINE HAMOIHUTEINM — MOPOIIKOBBIN
rpa@uT, pasziMyHble CaXu (HAmpuUMep, JIMIEUKYK, alETUJIECHOBYIO),
MEJIKOJNCIIEPCHbIE MeTaulbl. B Takux pe3nHax 00pa3yercs TOKOIPOBOJSIIAS
CTpyKTypa. Tak, mpu BBEJAEHUU B JIATEKC CAXKHU DJIEKTPOINPOBOJHOCTH PE3UHBI
(BcneacTBHE JIyUIIETrO paclpeeiieHUs HAOJHUTEISI) OKa3ajlach Ha 2-3 mopsaka
BBIIIIE AJICKTPONPOBOJHOCTA PE3UHBI, MOJYYEHHON HA OCHOBE TBEPJIOIO
Kay4yyKa. YJIeJbHOE CONPOTUBIIEHWE aHTUCTAaTUYECKOW pe3nHbl nocturaer 106
OwMm-M, npoBogsiieit A0 5-102 Om-M. AHTUCTaTHYECKUMU pe3nHamMu Mapku KP-
388, KP-245 monw3yroTCsi BO B3pPBIBOONACHBIX IPOM3BOJCTBAX, MOKPBIBAIOT
noJibl, paboyue CToNbl, JAETalu O0OpYAOBaHHS M KoOjeca BHYTPHUIEXOBOIO
TpaHcniopTa. Takoe MOKPBITHE Jydllle METAUIMYECKOro WM OETOHHOTO, OHO
Oonee TUTHEHUYHO, OBICTPEE OTBOAUT BO3HUKAIONIUE 3apsAbl, CHUKACT
AIIEKTpU3ALIMIO JHoZe 1o Oe3omacHoro ypoBHs. B mocneanee Bpems
pa3paboTaHa pelentypa MacliOOEH30CTOMKON AIEKTPOMPOBOALIEH PE3UHBI C
HCIIOJIh30BaHUEM OyTaAMCHHUTPUIBHBIX M TOJHUXJIOPOTPEHOBBIX KayYyKOB.
Hanbonee mmpoko 3TH PE3UHOBBIE CMECH HCIOJB3YIOTCS MPU HU3TOTOBJICHUU
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HallOpHbIX pyKaBOB MW nuiaHroB ia nepekauku JIB)XK. Takue pyxasa
3HAYUTEIIPHO CHUYKAKOT OMACHOCTh BOCIUIAMEHEHUS Ipu ciuBe U Hanuee JIBXX B
aBTO- M JKCJIE3HONOPOXKHBIE LHMCTEPHBI M JPYTH€ €EMKOCTH, HCKIIOYaIOT
IIPUMEHEHHUE CIIEIMAIBHBIX YCTPOMCTB JUIA 3a3€MJIEHUS 3alPABOYHBIX BOPOHOK
U HAKOHEUYHHUKOB. Jl0 TOCIHENHErO0 BPEMEHH DJIEKTPOINPOBOASIIUE CIIOU
CO3/IaBAJIM BaKyyMHBIM HAIlbUICHUEM WJIM KaTOAHBIM HAHECEHHEM METaJllIa Ha
MOBEPXHOCTh JudyiekTpuka. Ho 3TOoT cmoco6® He Bcerga mnpuemsieM. bbuin
(¢ (PEeKTUBHBI ClENHAbHBIE JIAKOKPACOYHBIE TOKPBITHUS, OCHOBAHHBIE Ha
00pa3oBaHUM B TOJIMMEPHOM CBSA3YIOIIEM IIEMOYHBIX CTPYKTYpP HAMOIHUTEIS.
OTU CTPYKTYpbI, 00pa30BaHHbIE KOHTAKTUPYIOMIMMHU YaCTUIIAMHU MPOBOJSIIETO
HAIlOJIHUTENA, O0ECHeYMBAIOT MOKPBHITUIO XOPOIIYI0 3JIEKTPOIPOBOJIHOCTb.
Hanonuurensamu ciyxaT mopoumkooOpa3Hble MeTaulbl, caxa, rpaput. Tak, 15
% KapOOHWJIBHOTO HHUKEJS B MOJMMEPE CHHXKAET YAEJIbHOE COMPOTUBIIEHUE 0
104 Om-M u Menee, a 35-40% Takoro HUKeENs NPUOIMKAET IPOBOAUMOCTD psiaa
NOJIMMEPOB K MeTammyecko. 131 [Ins «4MCThIX» MOJMMEPHBIX CBS3YIOIINX
0e3 HaronHuTeNs yaenbHoe conporusienue p = 109 -1013 Om-m. B Hacrosimiee
BpeMs CO3/IaHbl JJIEKTPONpoBOsmME dManu Mapku XC-928 u AK-562. Ux
HAaHOCAT Ha IMOBEPXHOCTh B JBA CJIOA KHUCTBHIO WIHM IyJIBBEPU3ATOPOM, U OHH
JNAIOT IUIEHKY YEpHOIO IIBE€Ta, YCTOMYMBYIO K TEMIIEpAType, AAaBJICHUIO,
BaKyyMy,  arpecCMBHbIM  cpeJaM U  paJdallMOHHOMY  OOJIy4EHHIO.
DJIEKTPONPOBOAHBIMU ~ 3MasIMA  OKPAIIMBAIOT  3a3€MJISIEMBIE  YCTPOICTBA
TEXHOJIOTUYECKOTO  OOOpY/JOBaHMS:  BHYTPEHHHE  YacTH  XMMHYECKOU
PEaKIMOHHOM amlmaparypbl, HM3rOTOBJIEHHOM U3 CTEKJIa M IUIACTMACCHI,
BHYTPEHHHE YacTH JUAJIEKTPUYECKOrOo  TpyOONpoBoJa, IO  KOTOPOMY
TPAHCTIOPTUPYIOTCST  JKUJIKOCTU WJIM  CHIITy4H€ MaTepuajbl, CIOCOOHBIC
3JIEKTPU30BATHCH, U T.1.

Ecnu BO B3pbIBOONIACHBIX MPOU3BOJICTBAX PA0OTAIOT PEMEHHBIE NIEpeiavu
Y JIEHTOYHBIE TPAHCIIOPTEPHI, U3TOTOBIECHHBIE U3 MaTepUanoB ¢ pr >105 Om-m,
3apsiibl CTATUYECKOTO 3JIEKTPUYECTBA U MOTEHIMAI PEMHEN U JIGHT JOCTUTAeT
HECKOJIBKUX JIECATKOB KHUJIOBOJBT. D(G(HEKTUBHOE CHIDKCHHE TMOTEHIIMAIA
MOJy4YaeTcsl MPU YBEJIMYECHUH T[MOBEPXHOCTHOM MPOBOJUMOCTA PEMHSI H
00s13aTEIPHOM 3a3€MJICHUHM YCTAaHOBKH. BHYTPEHHIOIO TMOBEPXHOCTH PEMHS
MTOKPBIBAIOT AaHTUCTATHYSCKOM CMa3KOM, BO30OHOBISIEMON HE PEXKE OJHOTO pasa
B Henento. JlJisi KOKaHbIX M PE3MHOBBIX PEMHEN PEKOMEHAYETCs, HalpHUMED,
takasg cmaska: 100 Bec. 4. rmunepuna u 40 Bec. 4. caxu. MHorma xopoiiee
CHIKECHHE MOTEHIMaNa Jal0T YBEJIMYEHUE OTHOCUTEIbHON BIIAXKHOCTH BO3yXa
B MECTE HaxOXJAeHUsi peMeHHou mepemaun a0 70 % u Oojiee U CHUKEHUE
JIMHEWHOM CKOPOCTH JABUKEHUS PEMHS U JICHT.

Honuzayua e030yxa. CyIHOCTH H3TOro croco0a 3aKi04aeTcs B
HEWUTpaIU3alMy WM KOMIICHCAIIUU TOBEPXHOCTHBIX JJIEKTPUYECKUX 3apA/IOB
MOHAMHM pa3HOr0 3HAKa, KOTOpbIE CO3JAl0T  CIElUUalbHble MPUOOPHI,
Ha3bpIBacMble HeUTpasm3aropamu. MoHM3anus BO3ayxa OCYIIECTBISETCS ABYMs
cnoco0aMu: 3JIEKTPUYECKMM IIOJIEM C BBICOKOM HampsDKEHHOCThIO E
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PaAMOAKTUBHBIM H3ay4yeHueM. [IpuHIun paboTel HENTPAIU3aTOPOB COCTOMUT B
TOM, YTO OHHM CO3JAIOT BOJIM3M  HA3JIEKTPU30BAHHOIO  JUAJIEKTPHKA
MOJIOKUTEIIBHBIE W OTPHULATENIbHBIE HWOHBL. OHBI, MMeEOIME MOJIPHOCTD,
IIPOTUBOITOJIOKHYIO ITOJISIPHOCTH 3apsAI0B HAJIEKTPU30BAHHOIO MaTepuaia, Ioj
JNEUCTBUEM DJIEKTPUYECKOIO TOJISI OCEHAIOT HA TMOBEPXHOCTH AUAJICKTPHUKA,
HEUTpaIIU3ys €T0.

HNoHn3anusa Bo3yxa 3JIEKTPUUECKUM TIOJIEM C BBICOKOW HAMPSKEHHOCTHIO
NoJiy4aeTcsi OT  HEWTpPalIu3aTOpOB  JBYX  THUIOB:  UHOVKYUOHHBIX U
8b1COK080IbMHBIX. VIHIYKIIMOHHBIE HEUTPAIN3aTOPhl OYEHb IMPOCTHI U JTABHO
npuMeHstoTcs. CylmecTBYIOT MHAYKIIMOHHBIE HEWTPAIU3aTOPbl C OCTPUSIMHU U
MIPOBOJIOYHBIE. B  HeUTpasM3atope ¢ OCTPUSIMHU B JIEPEBIHHOM WIH
METAUIMYECKOM  CTEpPKHE  YKPEIUIEHBl  3a3€MJICHHBIE  OCTpPHs, TOHKHE
MIPOBOJIOYKU WM (poJibra. Y MPOBOJOYHOIO HEUTpaM3aTopa BMECTO OCTPHUSA
IIPUMEHEHA TOHKAsl CTaJIbHAs MPOBOJIOYKA, HATAHYTas IONEPEK ABUKYIIETOCA
3apsDKEHHOTO  Marepuana.  JleMcTBHe  HMHAYKUMOHHBIX — HEUTPAIM3aTOPOB
OCHOBAHO HA WCIIOJIb30BAaHUHU AJIEKTPUUYECKOTO TOJS HAIEKTPU30BAHHOTO TENA,
M TIOCTOPOHHETO MCTOYHMKA HamNpsoKeHUs sl Hux He Tpedyerca. Ilox
JIEUCTBUEM CHJIBHOTO SJIEKTPUYECKOTO TMOJsi BOJM3U Pa3psAHOTO DIIEKTpoAa
IPOUCXOJIUT yAapHas WOHU3AIMS, B pe3yJbTaTe KOTOPOH 0Opa3yloTCs HOHBI
000MX 3HaK

Hns yBenmuueHus: 3(PEKTUBHOCTH JEHCTBUS HEUTPAIU3aTOPOB CIEIYET
CTPEMUTBCSI K COKPAILICHHID pACCTOSHUS MEXAY KOHYMKAMU HWII H
HEWUTpaInu3yeMol MOBEPXHOCTHIO 10 5-20 MM. HelTpanuzatopbl MOHTHUPYIOTCS
HETIOCPEACTBEHHO TNE€pEe] MECTOM, TI€ 3apsAlabl CO3JAI0T TEXHOJOTHYECKHE
MOMEXH, WM BOJM3U OT MecTa reHepanuu 3apsioB. OHM 00Ja7aloT BBICOKOM
MOHU3ALMOHHON CHOCOOHOCTBIO, OCOOEHHO TIPH BBICOKMX IOTEHIMAIaX
3apskeHHOro Tena. [IpoBosiouHble HeHTpanu3aTopbl MeHee 3PPEKTUBHBI.

OCHOBHBIM HMX HEIOCTAaTKOM SBIJIIETCS TO, YTO OHHU JEHUCTBYIOT, €CIIU
MMOTEHIHAJI HAdJIEKTPU30BAHHOTO TEJIa JOCTUTAET HECKOJBKUX KHJIOBOJIBT.
OcCHOBHbBIE TPEUMYIIECTBA UHAYKIUOHHBIX HEUTPAIU3aTOPOB 3aKIHOYAIOTCS B
IIPOCTOTE KOHCTPYKIIWH, HU3KOU CTOMMOCTH, MUHUMAaJIbHBIX
AKCIUTYyaTallMOHHBIX  3aTparax M  OTCYTCTBUM  HMCTOYHHKOB  IUTAHMUS.
BricOKOBOIBTHBIE HEUTPATM3aTOPhl PabOTAIOT HA TIEPEMEHHOM, MOCTOSIHHOM H
TOKE BBICOKOM 4aCTOTHI.

B HeWTpanuzaTop Ha MNOCTOSHHOM TOKE BXOJIUT W BBICOKOBOJBTHBIN
BBINIPSIMUTEINb. [IpuHIMI OEWCTBUST BCEX TpPEX TUIIOB HEUTPaIU3aTOPOB,
OCHOBaHHBI Ha MOHM3AIIMM BO3JyXa BBHICOKUM HANPSLKECHUEM, OJIMHAKOB, HO
3¢ (PeKTUBHOCTh pa3iuyHa. MakcUMaJbHOE PACCTOSIHUE MEXKIY pa3psaHbIM
ANEKTPOAOM M HEUTPAIU3YEMBIM MATEPHAIOM, MPU KOTOPOM HEUTPAIM3ATOP
emie dddextuBer, moxer gocturatb 600 mm. OObIUHO pabouee paccTOSHHE
npuHumaercsi paBHbiM  200-300 mMm. JIOCTOMHCTBO BCE€X TpEX THUIIOB
HEWTPAIU3aTOPOB — JOCTATOYHOE HOHU3UPYIOUIEE NEMCTBUE W NPU HHU3KOM
noreHuuane Ttena. OcoOEHHO TOJE3Hbl HEWTpaau3aTophl Tam, TI/€ He
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COOIONIAIOTCST  TEMIIEPATYPHO-BIAXHOCTHBIC YCIOBUS W OTHOCHUTEIIbHAS
BJIQYKHOCTb BO3yXa MOXET ObITh HIKE 50 %.

HenoctatkoM BBICOKOBOJIBTHBIX HEUTPATM3AaTOPOB SIBISETCS OOJBITIAsA
DHEPTUs  BO3HUKAIOIIMX  HCKP, CIOCOOHBIX  BOCIUIAMEHSTH  JIIOOBIC
B3pBIBOOIIACHBIE cMecH. [[03TOMy HENTpaln3aToOpsl IUIsl B3PHIBOONACHBIX 30H
JOJKHBI UMETh TOJIBKO B3pPBIBO3AIIMILEHHOE UCIIONHEHUE. [Ipu ucnonp3oBaHumn
BBICOKOBOJIBTHBIX HEHUTPAIM3aTOPOB JOJKHA OBITH MPEIyCMOTPEHA HaJeKHas
3aImuTa 00CIyKMBAIOILIEr0 MEPCOHAJA OT BBICOKOTO HAIPSIKEHUSI.

Paououszomonnvie neiimpanuzamopst 04€Hb TMPOCTHI MO YCTPONCTBY, HE
TpeOyIOT MCTOYHMKA MUTaHUA, JOCTATOYHO S(PPEKTUBHBI M OE30MACHBI IMPHU
HCTOJIb30BaHUH B MOYKAPOB3PBIBOOIACHBIX cpefiax. OHM MHUPOKO MPUMEHSIOTCS
B XUMHYECKOM, PE3MHOTEXHUYECKOM, TEKCTUJILHOM, OyMaXKHOM,
noaurpauyecKon U APyrux oTpacisaxX MpOMbIIUIEHHOCTH. [Ipu ncnonb3oBaHun
PaIMOU30TOIHBIX HEUTPAIU3ATOPOB HEOOXOIUMO MIPEAyCMaTPUBATh HAACKHYIO
3alUTy JII0JIe, O0O0OpYJOBaHUS U BBIMYCKaEMOW MPOAYKIIMU OT BPEIHOTO
BO3JCUCTBHSI PAMOAKTUBHOTO M3JIy4eHUs. Pagvon30oTONHBIE HENTPAIU3aTOPBI
Yalie BCEro MMEIOT BUJ JUIMHHBIX TJIOCKUX IJIACTUHOK WJIM MaJ€HbKUX JTUCKOB.
JIns 3almThl OT MEXAHMYECKUX IMOBPEXKICHUNW HOHMU3aTOpP MOMENIAIOT B
METAUIMYECKUIT ~ KOXKYX, KOTOpBIM  CO3JAaeT  HYKHOE  HallpaBJICHHE
MOHU3UPOBAHHOTO BO31yXa. PajioakTUBHBIE BEIIECTBA BHIOMPAIOTCS C YUETOM
THUTIA SHEPTUH, YACTUI] U3ITyUCHHUs], JJIMHBI UX TIpo0era, ACHCTBUS U3TyUeHUs Ha
JIOAEHN U T.[I.

HaubGonee »¢ddextuBHbI 1 0€30MacHbl PaJlMOAKTUBHBIE BEIIECTBA C Ol-
yactuamu. [IpoHukaromas cnocoOHOCTh O-HaCTHUI B BO3yXE COCTABIISIET JI0
10 cm. B Gonee miuoTHBIX cpefax MPOHMKAIOINIAS CIIOCOOHOCTh O-HACTHUIL €Ile
MeHbIle. JIMCT OObIYHOM mnHcYedl OyMmaru TMOJHOCTHIO €€ TOTJIONIAeT.
HeittpanuzaTopsl ¢ TakuM U3JIy4YEHHEM MPUTOAHBI JJIsl JIOKAJTbHOW MOHM3AINU
BO3/lyXa W HEWUTpanu3aluu 3apsaoB B MecTe uX oOpa3zoBaHusi. Tam, e
HEO0OXOIMMO HEUTPATM30BaTh JJICKTPUUYECKUE 3apsiabl B anmapare ¢ OOJbIINM
00BEeMOM, JTyUIlle UCTIONIB30BaTh B-uznyyatenu. Cpeau - uzmydarenei mupoKo
pacrpocTpaHeHbl TPUTHUEBBIE UCTOYHUKHU. [[OTHOXKKH y HMX HU3TOTOBJISIOT U3
MOJIMO/ICHa, HEpIKaBEIOIIEH CTadu WJIM MEIU;, Ha TOJHOXXKH HAHOCST CJIOU
TUTaHa, Hackllaembiii TputHeM. Kak BugHO w3 Ta6n. 11.2, moHM3Mpyromas
criocooHocTh PB-uactuiy B 100 pa3 meHbie, 4eM y o- 4dactuil. OJHAKO OHH
o0nagaroT OOJIBIION MPOHUKAOIIEH criocOOHOCTRIO. JlinHa mpobera B-uacTull B
BO3/lyX€ UCUUCIIAECTCA METPAMH, HO B 00Jiee TUIOTHBIX CpeJiaX OHa MOTJIOIaeTcs
CpaBHUTEJILHO Jierko. CBHUHIIOBBIC 3allUTHBIE JKpaHbl TOJIIUHON 1,5 MM,
CTaJbHBIE TOJILMHOW 3 MM WM JAEPEBSHHbIC TONMMHOW 20 MM IOJHOCTBIO
noryionaroT B-nyun. PaaroakTHBHBIE BEIIECTBA C Y-U3JIy4YEHHUEM H3-3a BBICOKOM
npoHuKkaromei 135 cnocoOHOCTH M OMACHOCTH ISl JTIIOJIeH MPU HEUTpaTu3aiuu
ANEKTPUUYECKUX 3apsI0B HE IPUMEHSIOTCS.
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OCHOBHBIM HEIOCTAaTKOM PaJIMOU30TONMHBIX HEUTPAIU3aTOPOB SABISIETCS
Majblii HMOHU3ALMOHHBIA TOK MO CPaBHEHUIO C JPYTMMH  THUIaMHU
HEUTpamu3aTopoB. Jid HEWTpanu3auuu JJIEKTPUYECKUX 3apsaoB  MOTYT
HCIIOJIb30BaThC KOMOMHHPOBAHHBIC HEWUTPANU3aTOphl, HAIPUMEp, COUCTaHHUE
BBICOKOBOJIBTHOTO U PAJMOU30TONHOIO, W MHAYKIUOHHOTO. IlomoOHble
KOMOMHALIMM M3 JIByX THUIIOB HEWTPAIM3aTOPOB MO3BOJIAIOT YIYULIUTh HX
pabourie XapaKTEpUCTUKHU U YBEIUUUT d3PPEKTUBHOCTD.

KoHTpoJbHBbIE BOIPOCHI

1. TloueMy B MOapoONacCHbBIX 30HAax JIIOOOro Kijacca HE JIOMyCKaeTcs
IPUMEHEHUE HEU30JIMPOBAHHBIX TPOBOIOB?

2. Ilepeuncnure KIacchl B3PbIBOOIIACHBIX 30H.

3. UTo Takoe noHU3anuus Bo3ayxa?

4. Ilepeuncnure cnocoObl CHUKEHHUS! CTATHYECKOTO 3JIEKTPUYECTBA.

5. B kakux ciayyasx NpUMEHSIOT 3alUTHYIO MEpPY 3a3eMJICHHE?

6. [lepeuncnure BuAbl HOHU3ATOPOB.

7.I'ie He pekoMeHAyeTCsl yCTaHOBKA pacIlpeieTUTENbHbIX YCTPOUCTB?

8. IlepeunciuTe KIacChl MOXKapOONACHBIX 30H.

9. JL1st KakuX MaTepuaJioB IPUMEHSIOTCS aHTUCTATUYECKUE BELIECTBA?
10. C xako# 1eNbI0 MOBBIIIAIOT OTHOCUTENBHOM BIQXXHOCTh BO3/lyXa MpHU
paboTe ¢ ANEKTPOYyCTAaHOBKAMU?
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