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AnekTpoycTaHOBKa — COBOKYNHOCTbh MallMH, annaparos, IMHUA U
BCnoMorarenbHoro o6opyanosaHusa (BMecte C COOPY)XEeHUAMM U NOMELLEeHUAMM,
B KOTOPbIX OHM YCTaAHOBIEHbI), NpeaHa3HaA4YeHHbIX ANA NPOU3BOACTBA,
npeobGpa3oBaHus, TpaHchopMmauum, nepegaum, pacnpeneneHus
3NeKTpuUYecKomn aHeprum u npeobGpasosaHuna ee B Apyrue Buabl dHeprum

Ha NMPpakKTUKe B KavyecTtBe AEﬁCTBYIOI.I.I,VIX ANEeKTPOoyCTaHOBOK CcrneanyeT BbiaeJinTb

TaKme YCTPOMCTBA KaK:

v INHMMK, BKNovawwme B cebn
nposoaa, onopbl, KPOHLWITEUHbI,
M3ONATOPLI, Kabenm m npouee
obopynoBaHue

v/ BbiKnouaTtenu (Bo3ayuwHble,
MachnfaHble, BAKYYMHbIe U apyrue),
pa3beauHuUTenum m
KOPOTKO3aMblKaTenm;

v BbINPAMMUTENbHbIE U MHBEPTOPHbIE
YyCTaHOBKM AonAa npeobpasoBaHusA;

v yCTPOMCTBA 3awmTbl M 60pbOLI C
nepeHanpaXXeHnAMmn, HopMmanusauum
napamMeTpoB 3NIEKTPOIHEepPrum;

v' 6bITOBBbIE NOTpebutenu (B YyacTHOCTKU, NPOBOAKA, pacnpeawnTKu, npubopsl
OCBELUEeHMA M NnpouMe annaparbl TaK)XXe MOXHO paccMmaTpuBaTtb B KauecTtBe
npumepa AEUCTBYIOLLEHN INEeKTPOYCTaHOBKM).

Takum o6pa3om, 3NEeKTPOYCTAHOBKM LUMPOKO pacnpocTpaHeHbl Ha
CerogHsAIHWN AeHb U ABJMAIOTCA O4HOM U3 OCHOBHbIX UCTOUYHUKOB NMOXXapoB, B
YeM MOXXHO YAOCTOBEPUTLCHA HA OCHOBE CTAaTUCTUKM MOXXKAPOB




AHanus noXxapos, BOSHUKaIOWMX NMpM SKCcnnyarTailmm 3J51eKTpoyCTaHOBOK,
nokKasbiBaeT, YUTO Hambonee 4YacTbiMmM uX npumiMHamMmm ABNAIOTCA:

KOpPOTKMEe 3aMblKaHUA B
3NEeKTPonpoBoaKax u
aneKTpuvyeckom obopyanoBaHum;

BOCM/IaMEeHEeHMe roproumx
MaTepuanos, HaxogauiMxcsa B
HenocpeacTteeHHoOM 6nm3ocTm or
3NEeKTPONpPUEMHUKOB, BKINTIOUYEHHbIX
Ha NpoAoIIXUTENbHOE BpeMA U
OCTaBJNIeHHbIX 6e3 npucmoTpa

TOKOBbIE Neperpy3ku
3NEeKTPONnpoBOAOK M
anexKxTpoobopyanoBaHus

v 6onbwive nepexoaHbie
CONpPOTUBIIEHUA B MecTaxX
KOHTAKTHbIX COeAMHEeHUM

noABJIEHMNe Hanpa>XXeHusa Ha
CTPOUTEJIbHbIX KOHCTPYKLIMAX M
TeXHOJNTIOrM4YeCKomMm OGOPYAOBaHHM

v pa3pbiB KOonb anekrponamn mn
nonagaHuve packKaneHHbIX YacTuvl
HUTU HaKanMBaHMA Ha
nerKkoroprouve marepuvansl M ap




KOPOTKMUE 3AMbBIKAHUA IJIEKTPOINMPOBOOKM:

NMPUYNHBI U MEPbI 3ALLMTDI

Kopotkue sambikaHua (panee — K3)
BO3HMKAIOT B pe3yfbTate HapylueHUNA
M30NALUMM TOKOBEeayLLUX YyacTem
3NEeKTPoOyCTaHOBOK.

OnacHble noBpexaeHuna kabenem n npoBoaokK
MOryT BO3HMKaTb BCNeaCcTBUe Ype3MepHoro
pacrtaxeHus, nepernbos, B mecrax
noacoeaHEeHUs UX K aNeKTpoaBurarenam unm
annaparam ynpasneHU s, NpM 3eMIAHbIX
paborax m 1. n. NMpu HapylwweHUM U3ONALMM Ha
XKunax Kabens BO3HUKAIOT YTEUKM TOKA,
KOTOpble 3areM nepepacTtarotr B Toku K3.

B 3aBMCMMOCTM OT XapaKTepa NnoBpeXxaeHus
BHYTpM Kabensa moxeTt HapacTartb aBapyMHbIN
npouecc K3 c conyrcTByloluMM MOLHbIM
BbIOpOCOM B OKpy>XalouUilyi0o cpeay MCKPp M
nnamMmeHmu.

MpuuuHon K3 moxeT 6bITbh
CcXnecTbiBaHMe NpPoOBOAOB
BO3AYLWHbIX FIMHUMN
anexKTponepepau noa
AeUCTBMEM BeTpa M ot Habpoca
Ha HUX MeTanfMIM4YecKmx
npeamMmeTos.

K Bo3HukHoBeHMI0 K3 moryT npuBectu oumbouHblie gencrema obcnyxusarowero
nepcoHana npv pasfyHbIX oNnepaTUuBHbLIX NEepeKNiouYeHUAX, PeBU3UAX U
peMoHTaxX aneKkrpoobopyanosaHuA.




Hanbonee pencrBeHHbIMM MepamMmm npeaynpexaeHusa K3 aBnaioTca npaBvuinbHbIN
BbIOOpP, MOHTaX M 3KCNNyaTaumsa 3NIeKTpUYeCcKMX ceTtem, MallMH M annaparoB:

v KOHCTpYKUuMA, BUa MCNOJNTIHeHMA, cnocob
YCTAHOBKM M Kfacc M3onaumm
NnpMMeHsieMbIX MaluH, annaparos,
npubopos, kabenen, NnpoBoAoOB U Npo4Yero
anexKkTpoobopynoBaHusa AOIMKHbI
COOTBETCTBOBAaTb HOMMHAaNbHbIM
napameTpam CeTU UM 3NEeKTPOyCTaHOBKMU
(ToKy, Harpy3ke, Hanps>XeHuIo), YCrIoBUAM
OKpy>Xxawuwueun cpeabl u TpebosaHmam MYy
(MpaBuna ycTpoucTBa 3N1EeKTPOYCTaAHOBOK).

v Kpome TOro, pomxHa 6bitb
npeaycMoTpeHa
3NIeKTpuUyecKana 3awmra ceTem
M aneKrpoobopyaosaHunA

v Hambonee achchpeKTMBHbIMMU
annaparamMm 3almTbl
ABNAIOTCA
GbicTpOoaeMcCTByIOLME perne n
BbIKJIIOMAaTEeNM, YCTAaHOBOUYHbIE
aBTOMAaTbl M NNaBKue
npepoxpaHuUTenmu.




BUAbI NPEAOXPAHUTEJNEU U ABTOMATUYECKUX
BbIKNMIOYATEJNEN

NMpepoxpaHuTenm M aBTOMaTUYECKMe BbIKIIIOUAaTeNM — 3TO caMbie
PacnpoCTpaHéHHbIe 3/IEeMEeHTbl 3alUlMTbl YYaCTKOB LieNneM OT KOPOTKMX
samMmbikaHum!

npenoxpaHuTenu Aenarca Ha TPpm
OCHOBHbI€ rpynnbi, KOTOpbIE
oTNIMYalOTCA NOo TMNY cpa6a1'b|Ba|-|m|:

ABTOMaTMUYECKME BbIKNoOvYaTenm aenartca
no KosfimyecTBY NomnroCoOB:

v € NNaBKOW BCTaBKOM;

v OQHOMNOMNIOCHbDbIE;

v 3NneKTpoHHble (peako NnpuMeHAeMble
B ObITY);

v' [1ByXNOJIOCHbIE;

v ANeKTpomMmexaHnvyeckKkue C
NMOBTOPHbLIM B3BOAOM ﬂyTéM Ha>»XaTtus
KHONKMA.

v TP@XnoniocCHbIe.

ABTOMaTMUYECKMUM BbiKNniouaTtenb cuutaerca 6onee HapéXxHbIM M GbICTPOAEUCTBYIOLMM
3N1EeMEeHTOM 3alMTbl OT KOPOTKOro 3aMbiKaHUA, HEeXXenu npeaoxpaHuTenb, AaXe ecnu
ABTOMAT BKJIIOUMUTb NOBTOPHO HA LieNb C KOPOTKMM 3aMblKaHUEM — 3TO He TaK ONacHoO
ANA YenoBeKa, HeXxenu yCTaHOBKa NpefoxXpaHUTena noa Harpy3KoM M Hanps>keHueM.

Mon6op aaHHOM annapaTtypbl ANA OTK/IIOYMEeHUA HaNpsa>XXeHuA BCneacTeme
KOPOTKOro 3amMbiKaHMA CBfi3aH C BEJIMMMHOM HaNpPAXeHUs CeTu, HOMMHaNbHOM
CUIIOM TOKa M nopora cpabarbiBaHMA 3aWMUTbI




NEPErPY3Ku KAK ABAPUMHBIU PEXXUM PABOTbI

INEKTPOOBOPYAOBAHMA

NMeperpy3kom HaA3bIBAETCA TAKOU aBapUMUHbIN PEXuUM, NP KOTOPOM B
NMPOBOAHMKAX 3JIEKTPUUYECKUX CeTeU, MalUMH M annapartoB BO3SHUKAIOT TOKM,
ANUTEsNIbHO NpEeBbIlAIMe BeNMIMYMHbI, AoNnyCKaeMble HOpMaMm

OpaHuMm 3 BMAOB npeobpa3oBaHumA
3NEeKTPUUYECKOM SHeprum ABnsAeTcH
nepexopn ee B TenmnoBYylo.
JNeKTpuYeCKMM TOK B NPOBOAHUKAX
3NEeKTPUUYeCKUX cetem, MalmMH M
annaparoB Bbigenser Tennory,
paccemBaloLLYyIOCA B OKpYXXalowem
npocrtpaHcTtBe. NMpoBoAHUKM NpM 3TOM
MOryT HarpeBarbCs A0 ONaCHbIX
Temneparyp. Tak, Ana ronbiX MeaHbIX,
anroMMHMEBbIX UM CTalNlbHbIX NPOBOAOB
BO3AYIWHbIX IMVHUMA MakKCUMarnbHO
ponycTtuMas TeMmneparypa He fAorKHa
npesbiwatb 70°C.

O6bsaAcHAeTCA 3TO TéMm, UTo C
NOBLILLEHMEM TeMneparypbl
YCUIIMBAIOTCA OKUCINMUTElNbHbIEe
npoueccsh! U Ha npoeoaax (ocobeHHO B
KOHTaKTHbIX coegMHeHuMaXx) obpasyrorca
OKMCM, MMeluMe BbiCOKOe
COMpPOTUBIIEHUE; YBeriMumBaeTcH
COMNpPOTUBIIEHUE KOHTaKTa, M,
cnepoBartenbHO, BbiensemMmasa B Hem
Tennora.

C yBenuueHuem TeMmneparypbl
coeAMHEeHMsA YBenmuimMBaeTcs
OKMCJIIEeHMe, a 3TO MOXeT NPUBEecCTMn K
NOJSIHOMY pa3pyLUEHUIO KOHTaKTa
nposopaa!l!l




MpuunHbLI Neperpy3ok Mepbl 3amTbl

v Y10o6bI N36e3xaTh Nneperpy3skm
UIMn ee nNocnepacTBuMn, nNpm
npoeKTuposaHum Heobxoaumo
npasuiibHO BbIOMpaTL

v HenpaBuanblﬁ pacyeT NnpoBOAHMKOB NnNpu ceyeHU s NPpoBOAHUKOB ceTem
npoeKkTtuposaHum. Ecnu ceueHune no AONyCTUMOMY TOKY, a
NMPOBOAHUKOB 3aHMUXXEHO, TO NPM BKNIOYEeHUM TaKXXe aneKrpoasvratenu m
BCeéx npeaycMoTpeHHbIX annapartbl ynpasneHus
SNEeKTPONpUEMHMKOB BO3HUKaeT
neperpys3ka.

v Meperpy3Kka Mo>XeT BO3SHUKHYTb U3-3a
BOMNOJIHUTENIbHOro BKNIOYEeHUnA
3NEeKTPONPUEMHMKOB, HA KOTOpbIe
NPOBOAHUKM CETU HEe PAaCCUYMUTaAHbI.

v B npouecce aKkcnnyaraumm
3NEeKTPUUYECKUX CeTem Henb3nA
BKJIOUMaTh AOMNOJIHUTENBHO
SNEeKTPONpUéMHUKN, ecnm
CeTb Ha 3TO He paccuuTaHa




NMEPEXOAOHLIE CONMPOTUBIIEHMA

NMepexogHbLIMU HA3bIBAIOTCA CONPOTUBIIEHMA B MeCTaxX nepexona ToKka C oqoHOM
KOHTAKTHOM NOBEPXHOCTMU HA APYrylo Yepe3 NNolaakm AeMCTBUTEeNIbHOro ux
CONPUKOCHOBEHUA. B TaAKOM KOHTAaKTHOM COeAUHEeHMM 32 eAUHULY BpeMEeHM
BbiAenAeTCcA HeKOTOpoe KOJIMYEeCTBO TennoThl, NPONOPLUOHAaNIbHOE KBaapaTy ToKa U
CONPOTUBIIEHMUIO YYACTKOB AeMCTBUTENbHOI0 CONPUKOCHOBEHUA

KonuuecTBO BbienaemMom TennoThbl
MOXKeT ObITh CTONb 3HAUMTESNIbHbIM, YTO
MecCTa NnepexoaHbIX CONMpPOTUBIIEHUN
CUINbHO HarpeparwTca. CnepoBarenbHO,
€CNnu HarpeTblie KOHTaKTbl 6yayr
conpukKacaTtbCA C roproummm
MaTtepuanamMm, BO3SMOXHO UX
BOCNJNlaMeHeHue, a CONpUMKoOCHoOBeHue
3TUX MECT CO B3pbIBOONACHbIMM
KOHUEHTPauMaAMM ropoumx nbiniv, rasoB u
NapoB JIerKkoBOCN/IaMeHAIoWMXCA
XXMAKOCTEeM ABUTCHA NPUUYMHOMU B3pbiBa.

O6BbACHAEeTCA 3TO TeéM, UTO C NOBbIWEeHUeM
TemMneparypbl YCUNMBAIOTCA
OKMCNUTenbHbIE Npouecchl U HA NpoBoaax
(0co06EeHHO B KOHTAKTHbIX COeAUHEeHUAX)
obpa3yroTrcsa oKMcu, mmeruime BbicoKoe
CONpPOTUBNEHMUE; YBernMumBaeTcs
COMNpPOTUBIIEHUE KOHTAaKTa, M,
cnepoBarenbHO, BbigensemMmas B HeEM
Tennora.

YUT0o6bI yBeNINMYMTb nnouwagm AEUCTBUTENbHOrIO CONMPUKOCHOBEHMUA KOHTAKTOB,
Heob6xoaumo YBEeJNINYUTDb CUJIbI UX CXKaTUA NnyTeéM NpUuMEeHeHMA Yynpyrmx KOHTakKToB unm
cneumarnibHbiX CTaJibHbIX NMPYXXUH

Iona oTBoaa Tenna oT TOUeK CONMPUKOCHOBEHUA M pacCeMBaHMA ero B OKpy>xaroLlyio
cpeany Heob6xoanMbl KOHTaKTbl C AOCTATOYHOM MAaCCOM M NOBEpPXHOCTbLIO OXNaXXAEeHUA




Takum o6pasom, ana obecneueHuna 6e3onacHbIX ycnosum pabortsl B
AEeMCTBYIOLMUX 3JIeKTPOoyCTaHOBKaX AOJDKEeH npeaycMmarpMBarbCa KOMNNeKc
MEepOonpuUATUMN, peanM3yIolMXCA Ha BCeX 3Tanax — A0 Havana, B npouecce
BbINONMTHEHUA U NpM 3aBepuieHumn pabor.

Nopa MeponpuUATUAMM NOHMMAIOT OpPraHM3auUIo onpeaeneHHbIX AeUCTBUM B
anekTpoycraHoBkax (ocpopmneHue pabor, HasHaYeHMe OTBETCTBEHHbIX,
NOAroToBKYy Mecta pabort, npoBefeHue MHCTPYKTaXKen M T.4.), a TaKXe
KOHKPEeTHble MaHUNYNfALMM C YCTPOUCTBAMM IJIEKTPOYCTAHOBOK
(koMMyTaLMOHHbIE NepeKnioYeHUs, NPOBEepPKY HarNIMuYMsA UM OTCYTCTBUSA
TYWEeHUs B TOKOBeAyLMX YacTAX, YCTAHOBKY 3alMTHbIX 3a3eMJIeHUMA U npoumne)
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YcTpOMCTBO OrHertywumrtens

OrHerywmrtens - MO6MnbHoOe yCTPpOMCTBO B Buae 6annoHa 3anonHeHHOoro
OrHeTyuwauum BelleCcTBOM, NpUuMeHAeMoe AN TYLWeHUA oYaroB BO3ropaHms.
CocrtaB pna raweHma 3aKkauaH B 6annoH noa paBneHuem, 3a cUeT 4Yero npu ero
Bbixoge obecneumBaerca BbicoKasa 3¢pheKTMBHOCTb NOAABNIEHUA NNTaMeHM.

B xauecTBe AeMCTByOLLEro BewecrTsa B CornacHo mexayHapoaHbIM
OrHeTyumrersne MoXeT NPUMEeHATbCA cTaHpapTam 6annoH oKkpawuumsaeTcs B
BOAA, NeHa, XMMMYecKue coeanHeHus KpacCHbIM uBeT

MM Heroproume HeonacCHblie ra3bl.

JarnopHo-IIyCKOBoe

OrHeTywiMrenm mMoryT oTnmuyarbcs e Sieet
mMexay cobom no o6bvemy u Tuny
NPUMEHSeMoro B HUX AenCcTByloLuero
BewecTtBa. OgHaKko Bce OHU MMeloT
CXOXUM NpuHUMN aemcTeuna. B
KavyecTBe pe3epByapa OrHertywumrens
cny>XxuTt 6annoH.

BHYyTpM pe3epByapa HaxoguTcsa
orHeryuwauiee seuwecrso. Cam 6annoH
3aKpbiBaeTcAa 3anopHbIM MEeXaHM3MOM.
BewecTBO HA Hero nogaercsa no e R
cucboHHoOM Tpy6Ke, uTOo NnossBonaer )  Gi
MCNOJNIb30BaTh BCe coaepXumoe o
camMoro gHa.




YcTpOMCTBO OrHertywumrtens

Cam 3anopHbLIN MexXxaHU3M MMeeT NPOoCTYIO CUCTeMYy OTKPbIBAHUSA, B pe3ynbTaTe
KOTOpOro Tyuaiuiee BeuwecTBo nogaeTca Ha pacTtpyb m pacnbinsercsa B
HanpasBJiIeHUM OTPbLITOro OrHA. 3anopHbIA MexXaHM3M Yalle BCero npeacrasnser
cob60M BEeHTUJSb, KOTOPbIA HYXXHO OTKPYTUTb, MUNIM pblvar, Tpebyowmm HaxxaTmsa.

BHyTpu 6annoHa cosaaHo BbICOKOe
AaBneHwue. JT0 pocTUraeTca 3a cuer TT——
CBOMCTB Tyluallero sewecrsa unm ¥CTpOHCTBO
nyrem 3akKkadukum AOonoJsIHUTesr1bHO
MHepTHOro rasa. bnaropaps
AaBneHuIo, pabouyee BewecrTeo
BbiAaBNnuBaeTca B cuhoH, Kpan
KOTOPOro pacnosiodXeH y camMmoro aHa
6annoHa. 3a cuer 3TOrO
obecneumBaeTrca nonHoe
BbiAaBNIMBaHUE COAEpPKUMOro.

OrHeTywimtrenm Moryt ocHalwarTtbCH
KOPOTKMM MNU AJNIMHHbLIM pacTpybom Ha
rmbkom wnaHre.




Buabl orHeTywumMTernem no nNnpuHUMny BbITECHEeHUnA
TyLWallero Belecrsa

Mo npUuHUMNY BbITECHEHMA paﬁoqero BellecTBa OrHetTyumTe rnim ObiBalOT:

3aKkayaHHble C 6annoHOM BbICOKOro C rasoreHepupyommm
AaBneHuvs YyCTPOMCTBOM

3aKkauyaHHble ycTpoucTBa (YCTPOMCTBA C NOCTOSAHHbLIM AaBrieHUeMm)

NaBneHue obecneunBaeTcs 3a cuyer KoHueHTpauusa rasos B 6annoHax B
ero sakayku B 6onswiom KonuuecTse, COOTHOLUEHMUM A0 BOAAHOro napa

U BONONMHUTENbHOM 3aKauMBaHUU CTPOro pernaMmeHTUpoBaHa. 310
PAa3NUYHBbIX BbITECHAIOWMX ra3os. B NO3BOJNIAIET YeTKO yCTaHaBNMUBaTh
3aBMCUMOCTM OT TOrO, ANA TYLUEeHUNA TemMmneparypHbie HOpMbI

KaKoro no)xapa paccumraH MCNOoNb30BaHUA OorHetywurens. OgHm

OrHeTyumrersnb, B KAYeCTBe ra3sa MoXeT | MOryT NnpyuMeHATbCA npu mopo3e -20°C,
MCNOJNIb30BaTbCA BO3AYX, aproH, a3soT, |Apyrue, K npumepy, C ABYOKUCbIO
renvim m np. yrnepopa copep>xauwewu 0,006% napos
npm temneparype -40°C.




Ycrpoucrtea ¢ 6annoHOM BbICOKOro aaBrfieHMA

OcHawaTca AONOoNMHMUTEeNbHbLIM
6annoHoOM, B KOTOPOM COAEpP>XXUTCH
CXXaTbiM ras.

Mpu oTKpbIBAHUM NYCKO-3aNnoOpHOro

Prryar sanopHo-
-II¥CKOBOr'0 ¥CTPOMCTEA
PyyKa 114 IIepeHOCKH.

MeXaHM3Ma OH NnocTynaer B Iinasr:
OCHOBHOM pe3epByap C Tywalmm TIpenoXpaHUTe pHAs YeKa
BeLW,eCTBOM M BbiAaBNMMBaeT CpPpeacTBo ManoMeTp.

BannoH ¢ rason
BbITecHAONIMN OTB.
CudoHHag TpyoOKa.

yepes pacTtpyb. Takme ycTrpomucTea
CYLWLEeCTBEHHO ClOoXHee, HO OHM
6e3o0nacHen, Tak Kak umeror 6onee
BbICOKMM Nnpepen BepxHen
TeMneparypbl XpaHeHUS.

Zapan OTB (IToponiok).
Kopmye.

T'azoBasa TpyOKa
C a3PaATOPONI




YcTponCTBa C ra30oreHepupylolwum 35ieMEeHTOM

HdaHHble orHeTywumtenm soobwe He o<,
MMEIOT COCTaBMNAIOWMNX, B KOTOPbIX B >

nepuwoa XpaHeHUMA HarHeTeHo
n3b6biTOuHOE paBneHue. B momeHT
cpabaTtbiBaHMA NYCKOBOrro
MexXaHu3Ma BHYTPM YCTPOMCTBA
npoucxoamT XMmMmmuecKkas peakuusa, B
pe3ynbrarte Hee B 6annoHe
co3paeTcsa m3bbiTOUuHOE pnaBneHue,
BbiTaNlKusamwliee Ttyuwauee
BeLlecTBO.

CUAB 066614-40.002-01 { X

FasoreHepupylowMn 3N1€MEeHT OrHeTywuTerns 3anofiHeH NUPOTEeXHUYEeCKUM
BewecTBomM. OHO BocnnaMeHseTca B pe3ynbTaTe XMMUUYEeCKOM peakuum M
BbigenseT ra3. CEBoucrea BewecTea NO3BONAIOT €My ropetbh JOJIro U Npm
AOCTAaTOYHO HU3KUX TemnepaTtypax. B peaynbTrarte 3TOro BbifenaloTCA XONoaHble
rasbl, nogHUMaloOLWMe aaBneHve B 6annoHe ¢ 0OCHOBHbLIM TylLaWMM Bel,eCTBOM.




Knaccbl orHetyuimrenen

Bcero pasnuuaroT 5 knaccos orHetywuuutenen. OHm o603HavaloTCA NaTUHCKUMM

oykBamm:
A - pna TyweHums B - ona tyweHuna C - pna TyweHumn
TBEepAabiX BeuwecTB XKMaKocrTem ropsiwero rasa

D - ansa TyweHua MeTannos

E - ona TyweHusa 3NEeKTpOoyCTaHOBOK nop
HanpaXXeHueMm

OrHerywumrenm Kknacca A

YacTo 3anosnHeHbl NPOCTO BOAOM.

OHM cnonb3yeTca AnA TYlWeHUA TBepabiX
npeamMeToB U Matepuanos, KoTopble
AOCTATO4YHO NMPOCTO HAMOUYMTb UMM
nepeKkpbITh AOCTYN K HUM BO3ayXa.

YcTpoOMCTBA 3TOro TMNna B oTAenNbHbIX Crly4YasX MOryT NPpUMEHATbBCA U Ans
TYLWEeHUS 3NEeKTPOYCTAHOBOK, HAXOANALWMXCA noa cnaboTouHbIM Hanps)XXeHueM.
NMpumepom MmoxeT 6bIThb 3NMEeKTponpoBoaka asTomMmobuns.

Hanpsi>xeHue ero akKymynsitopa He cMepTenbHO ANfA YerioBeKa.

OrHetrywmTtenum knacca B | 3anonHeHb! Nerkumm Bewecrteamm. 3a cyer 3Toro

OHM BCNIbIBAIOT HAA FOpALMMMU XXUAKOCTAMMU M
nepekpbLIBaT AOCTYN BO3AyXa K NflaMeHM.

B pesynbTrare ropeHme npeKpauwaercs.

Takue orHetywumrtenm ob6bIvHO nNpu cpabaTtbiBaHUM
BbiIOpacbIBalOT NErkyro neHy.




OrHetyuutrenm knacca C

NMPUMMEHSAIOTCA ANA TYWEeHUA ropslimMx rasos, 3a4acrtyro
OHM OAHOBPEMEeHHO uMerT U knacc D, noaTtomy Mmoryr
Tywmtb Mmetannsl. Kak npasuno, ato npubopsl
MOPOLUKOBOIro Tuna.

OrHerywuumtenm knacca E

MoryT ucnonb3oBarbCs ANA TYLLeHUA
anexKkTponpmbopos, HaxoaaAwWMXCA Noa HanpsaXxXeHvem. C
MX MOMOLLbLIO MOXXHO 3thhpeKTUBHO racmutb nNoXxapbl He
TpaTa Bpemsa Ha obecTtounBaHue ceTu. IJT10
CYyLW,eCTBeHHO NOoBbILIAETCA WaHCbl HA NogaBneHue
BO3ropaHusa Ha NepBbiX 3Tanax, NoKa oOHO A0CTaTO4YHO
cnaboe.




Tvnbl OrHeTywuTerriem no Tuny Ucnosnb3yeMoro BewecrTsa

Mo TMNY 3anpaBfieHHOrNro eeuecTea orHetTyuuumtTe nm ObiIBalOT:

XKuagkoctTHbie

Bo3ayuwHoO-NeHHbIe

MopowkoBbie

YrnekKmcnorHbie

XunpKoCTHbIe 3anpaBnfalOTCA BOAOM

OO6GbIYHO OHM MCNOJNbL3YIOTCH AJIA NOXXapPoB
Knacca A, pexe B. Tak Kkak Tywiawmm
BellLeCcTBOM BbIiCTynaer Boaa, TO
YCTPOMCTBO MOXET NPUMEHATbLCA TOJNMbKO
npM nNonoXxurtenbHoM Temneparype. B
MOpPO3 BOAAa BHYTpMU 3amMmep3aeT, u npubop
cCTaHoOBMTCA OecnonesHbiM.

Bo3ayuwHoO-NeHHbIe 3anpaBnaloTca
rasom v NeHom, oTnuuyarLuiemcs
BbICOKMM NpuUnunaHvuem m
NerkocTblio

X MOXXHO Mcnonb30BaThb AJNIA TYLUEeHUA
TBEpAbIX MaTepuanoB U ropsaumx
Xupakocrten. BoaayuHoO-NneHHbIA
OrHeTywurtesnb MOXXHO MCNONMb30BaTh ANA
TYyweHMA noxXapoB Knaccoe A, B. C. OHu
6ecnonesHbl ANA BelWeCcTB, CNOCOOGHbIX
noanep>xXueartb ropeHmna 6es pocryna
Kucnopopa.




MopowKOBbLIA OrHeTyumTenb
3anofnHeH MMHepasribHOM COJblO

OHM MOryT NpMMEeHATbLCA BO BCeX Buaax
no>XapoB, OAHAaKO peaKo ANA TYLWeHUNA
MeTannos

YrneKmcrnioTHblie 3anpaBfieHbl
YyrneKvcrioTom

IaHHbIe YCTPOMUCTBA HYXKHO NPUMEHATbL B
npoBeTpmMBaemMbiX nomeuweHumax. Ecnum
HaabIWATbLCA YrNeKUCIIOTOU, TO MOXXHO
HavyaTtb 3aAbIXaTbCH, TaK KaK oHa cnocobHa
BbITECHMUTb BO3ayX U3 nerkux. Mpm
MCNOJMIb30OBaHMM TAKOro orHetTywurens
Henb3A Oparbca 3a pacTpyb 6e3 nepuartok,
TaK KakKk ero remneparypa B OfiM CEeKYyHAbl
onyckaertca po -70°C.




