Tema 2. Ilo:kapHasi 6e3011aCHOCTH TEMJIOBBIX U YJIEKTPUYECKHUX ceTeil
Knaccndpukauus v TeIVIOBbIX U 3JIEKTPUYECKHUX CETEH.
Knaccngukanus TenjoBbIX ceTe.

TemmocHaOxeHUEM HA3bIBAIOT CHAOXKEHHE TEIUIOM JKWJIBIX, OOIIECTBEHHBIX M
MPOMBIIIJICHHBIX 3aHUM U COOPYKEHUI AJi1 00ecredeHHs] Kak KOMMYHaJIbHO-OBITOBBIX
(oTorIeHUE, BEHTWIIALUSA, TOpsdee BOJOCHAOKEHHWE), TaK M TEXHOJOTUYECKUX HYK
noTpeoOuTenei.

Ilo mecmy vipabomxu meniomol Cucmemsbl Men1oCHAONCeHUsL OeTAMCA HA.

- IEHTPAJM30BaHHbIC (MCTOYHUK TEIJIOBOW YHEPTUHU pabOTaeT Ha
TEIUIOCHA0KEHNE TPYNIbI 3JaHUIN U CBSI3aH TEIUIOBOM CEThIO ¢ MpuOopaMu
NOTpeOJICHUS TeIlIa);

- ICLICHTPaJIN30BaHHbIE.

Heyenmpanuzosannvie cucmemvl meniocHabI’CEHUs, 8 C80I0 0Uepedb, OeJAMCS

Ha:
- HHIUBUIyaIbHBIC (TEIJIOCHAOKEHHNE KaXX0TO TIOMEIICHHSI FTH TPYIIITHI
- MOMeIIeHUM (KBapTUPBI) OT OTACIHHOTO HCTOYHHKA TEILJIOTHI);
MECTHBIC (TEIIOCHA0KEHUE KaXKIOr0 3JaHUsI OT OTASILHOIO HCTOUYHHKA
TETIOTHI).
Ilo pooy mennonocumens 8 cucmeme:
- BOJISIHBIC,
- TapOBHIE.

Ilo cnocoby nooknouenus cucmemvl OMONJIEHUS K CUCTeMe MeNI0CHADIHCEHUS.
- 3aBUCHMBIE (TCTUIOHOCUTENh, HATPEBAEMBIN B TEIJIOTEHEPATOpe U
TPAaHCHIOPTUPYEMBIH 1O TEIJIOBBIM CETSIM, MIOCTYMAET HEMOCPECTBEHHO B
TEIUIONOTPEOISIoIIEe TPUOOPHI);
- He3aBUCUMBIE (TETUIOHOCUTENb, IIUPKYIUPYIOIIUMA 110 TEMJIOBBIM CETSM,
B TEIJIOOOMEHHHKE HarpeBacT TEIUIOHOCUTEINb, IUPKYIUPYIOIINN B CHCTEME
OTOTLICHHUS).
Ilo cnocoby npucoedunenuss cucmemvl 2opsa4e20 B8000CHADNCEHUS K cucmeme
MenI0CHabI*CeHUA!
- 3aKpbITas (BoJa Ha ropsiuee BoIoCHaOKeHHE 3a0upaeTcs U3 BOJOMPOBOIA U
HArpeBaeTCs B TEMII00OMEHHUKE CETEBOM BOIOM);
- OTKpBITas (BoJa Ha ropsiuee BoJOCHAOKeHNE 3a0MupaeTcs HEMOCPEICTBEHHO U3
TeruIoBoM ceTr)[4].

Cucmemul 3AKPbIMO20 U OMKPbIMO20 Menao0CHaAdICeHUA
B 3aBucumMocTu ot cnocoba IMPUCOCAUHCHUSA CUCTEMBI IOpAYCTo BO,ZIOCH3.6}KCHI/I}I K
CHCTCMC TeHHOCHa6)KeHI/I$I, MMOCJICAHECC JCIINUTCA Ha OTKPBITOC U 3aKPbLITOC.

OmKpvimote cucmemvl meni0CHAOHCEHUA
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OTKpBITBIE CHUCTEMBbI TEIIOCHA0XKEHMSI XapaKTEPU3YIOTCSl TEM, YTO BOAOPa3z0oop
ropstuei BOABI ISl HYXJ MOTPEOUTEN MPOUCXOJUT HENOCPEACTBEHHO U3 TEIJIOCETH,
IpPUYEM, OH MOXKET ObITh KaK MOJHBIM, TaK U YacTHYHbIM. OcTaromascs B CUCTEME
ropsiyasi BoJa NpoA0JKaeT UCIOIb30BaThCS AJI OTOIVIEHHS UM BEHTHIIALIMU.

Pacxoa BOJbI B TEIJIOCETH MPU ITOM CIOCOOE KOMIIEHCUPYETCS AOMOJIHUTEIHHBIM
KOJIMYECTBOM BOJIbl, KOTOpasi MOJAETCs B TEIUIOBYIO CETh. [IpemMyIIecTBO OTKpBITOU
CUCTEMBI TEIUIOCHAOKEHHUS 3aKIII0YAaeTCsl B €€ 3KOHOMHMYECKOW Bbiroge. Bo Bpems
coBeTckoro nepuoja nmoutu 50 % Bcex cUcTeM TEIUIOCHA0KEHUS OBbLIIM OTKPBITOrO THIIA.

B To e Bpems, Heinb3s cOpacblBaTb €O CYETOB TO, YTO Takas CHUCTEMA
TEIUIOCHA0KEHHUsT HMMEeT M Psij CYLIECTBEHHBIX HenocTtaTkoB. IIpexxae Bcero, 3To
HEBBICOKOE CAaHUTAPHO-TUTMEHWYECKOE KadecTBO BOJbl. OTomMUTENbHbIE NPHOOPHI U
TpyOOIIPOBOJIHBIE CETU NMPUAAIOT BOJE ClielU(PUUECKU 3amax U BETHOCTb, MOSBISIOTCS
pa3inyHble TOCTOPOHHUE MIPUMECH, a TaKXKe, OaKkTepuu. [I1si OUUCTKU BOABI B OTKPHITOM
CUCTEME OOBIYHO NMPUMEHSIOTCS Pa3IUYHbIE METOJbl, HO MX HCIIOJIb30BAHHE CHUYKAET
HKOHOMUYECKUI d(PPEKT.

OTKpbITast cUCTEMa TEIUIOCHAOXKEHUS MO CIoco0y MPUCOECIUHEHUS K TEIUIOCETSIM
MOXXET OBITh 3aBUCHMOM, T.€. COEIMHATBCS YEpe3 JJIEBATOPbl M HACOCHI, WJIHU
IPUCOEAUHATHCS 10 HE3aBHUCUMOM CXEM€ - uepe3 Ter1ooOMeHHUKH. OCTaHOBHMCS Ha
3TOM MOJAPOOHEH.

3asucumuvle cucmemovl Men10CHAOIHCEHUS

3aBUCUMBIE CHUCTEMbl TEIJIOCHAOKEHUS, ATO TAKWE CHUCTEMbI, B KOTOPBIX
TEIIOHOCUTEIb TI0 TPyOONPOBOIY MOMAaAaeT cpa3y B CHCTEMY OTOIUICHHS MOTPEeOUTEIS.
371ecCh HET HUKAKUX IMPOMEXKYTOUHBIX TEIMIOOOMEHHUKOB, TEIUIOBBIX IYHKTOB U
TUJPABIMYECKON M30Js1MKu. HeCOMHEHHO, YTO Takasi cxeMa MPUCOSIUHEHHUSI MOHSTHA U
KOHCTPYKTUBHO TipocTa. OHa HeECJO0XXHa B OOCITY)KMBAaHUM U HE TPeOYeT HUKAKOTO
JOTIOJTHUTEILHOTO  OOOpYJIOBaHMS,  HAmpuUMep,  IUPKYISIHOHHBIX  HACOCOB,
aBTOMATHYECKUX MPUOOPOB PErYIUPOBAHUS U KOHTPOJIS, TEMII0OOOMEHHUKOB U T.1. Yarie
BCEr0, 3Ta CUCTEMA MPUBJIEKAET CBOECH, HAa MEPBBIN B3TJIsA]1, SKOHOMUYHOCTBIO.

Kak mnpaBumo, B 3aKpbITBIX CHCTEMax TEIUIOCHAOKEHHUS  HCMOJIb3YHOTCS
BO3MO>KHOCTHU TEIUIOBBIX IMYHKTOB. Ha HUX, OT MOCTaBIIMKA TEMJIO3HEPTUH, HAIIPUMED,
TOIl, moctynaer TEIMIOHOCUTENb, @ €ro TeMIepaTypa pPeryaupyercs A0 HeoOXoauMoi
BETUYMHBI JUISI HYXKJ OTOIUICHHUS H TOPSYErO BOJOCHAOXKEHUS PalOHHBIMU
[EHTPAJIbHBIMU TETUIOBBIMHU ITyHKTAMU, KOTOPBIE M PACTIPEACIISIOT €€ MO0 MOTPEOUTEIISIM.

OngHako OHAa WMeEET CYHIECTBEHHBI HEIOCTATOK, a HMMEHHO, HEBO3MOXHOCTb
OTPETYJIMPOBATh TEIUIOCHAOKEHHE B Hauajie W KOHIIE OTOMHUTEIBLHOIO CE€30Ha, KOrja
MOSIBIIICTCS. M30BITOK TEIIa. DTO HE TOJBKO BIHSCT Ha KOMGBOPT MOTPEOUTENS, HO U
NPUBOJUT K TEIJIONOTEPSM, YTO CHHXKAET €€ KaXyIIylocs TMepBOHAYaIbHO
SKOHOMUYHOCT.

Korna craHoBsITCS akTyaJdbHBIMH BOIIPOCHI YHEPTOCOEPEIKECHUS, pa3padaThIBAIOTCS
¥ aKTMBHO BHEIPSIOTCS METOJIUKH IEPEX0jia 3aBUCUMOMN CHCTEMBbI TETUIOCHAO0XKEHUS K
HE3aBUCHUMOM, 3TO TTO3BOJISIET SKOHOMMUIO Tera nopsaaka Ha 10-40% B rog.



He3zagucumoie cucmemul mennocnabdcenus

HezaBucumbIMu crcTeMaMH TEIUIOCHAOKEHHsI HA3bIBAIOT CHCTEMBI, B KOTOPBIX
OTONMTEIbHOE O0OpYyJIOBaHME MOTpeOUTENeH M30JIMPOBAHO THMIPABIMYECKH  OT
NPOM3BOAUTENA TeIula, a JJs TelIOoCHAOKEHUs TMOTpeOuTeNneil  HMCIOIb3yIoT
JIOTIOTHUTENbHBIE TEIUIOOOMEHHUKH IIEHTPAIbHBIX TEIJIOBBIX TYHKTOB.

HezaBucumasi cucrema TemIoCHAOXXEHUSI HMMEET IeNbli P HEOCIIOPUMBIX
IPEUMYILECTB. JTO:

. BO3MOKHOCTb PCTYIUPOBAHUA KOJIHUYCCTBA TCILIA, JOCTABJICHHOI'O K
HOTpe6I/ITeJ'IIO IIpH IIOMOIIU PEryJIUpPOBaHNA BTOPUIHOI'O TCIINIOHOCUTCIISA,

. ee OoJiee BBICOKAs HaJCKHOCTD,

. sHeprocoeperaronuit 3 eKT, Ipu Takoh CUCTEME PKOHOMHS Teruia
coctasisteT 10-40 %;

o MNOABJIICTCA  BO3SMOJKHOCTHb  YIIYUHICHHA  OKCINITYaTalMOHHBIX U
TCXHHYCCKHUX KadCCTB TCINIOHOCHUTCIIA, 4YTO CYIICCTBCHHO IIOBBIIIACT 3allHUTY
KOTCJIbHBIX YCTAHOBOK OT 3anH3HCHHﬁ.

brnaronapss »>TUM mpeuMylecTBaM, HE3aBUCHUMBIE CHCTEMbl TEIUIOCHAOKEHUS
CTajJy aKTUBHO MPUMEHSATHCA B KPYHHBIX TOpojax, IJe TEIJIOBBIE CETH JIO0CTAaTOYHO
MPOTSHKEHHBIC U CYIIECTBYET OOJBINION pa30pOC TETIOBBIX HATPY30K.

B mHacrosimee Bpemsi pa3paboTaHbl U YCIHEIIHO BHEAPSIOTCS TEXHOJIOTHUU
PEKOHCTPYKIIMH 3aBUCHMBIX CHUCTEM B He3aBUCHMBbIE. HecMOTpsi Ha 3HAYMUTENIbHBIC
KaluTaJOBJIOXKEHUSI 3TO, B KOHEUHOM uTOTe, aaeT cBoil 3ddext. EcrecTBeHHO, UTO
HE3aBUCUMAas OTKpBITas CHUCTEMAa - JOPOXKE, OJHAKO OHAa 3HAYMUTENIBHO YJy4llaeT
Ka4ueCTBO BOJIbI IO CPABHEHUIO C 3aBUCUMOM.

Kaaccupukanus 31eKTPpUYECKUX CEeTEeH.

Ilpomviuinennvle INEKMpPOyCmano6Ku no QHYHKUUOHATbHOMY HAZHAYEHUIO
noopaszoenaomcsa Ha ciedyroujue uobl.

reHepaTophl — BbIPA0ATHIBAIOIINE SJIEKTPUUECKYIO SHEPTUIO;

npeoOpaszoBareny HanpspKkeHus (TpaHchopMaTophl), Mpeodpa3oBaTEIN YaCTOTHI —
npeo0pa3yIolue AMEKTPUUECKYIO SJHEPTHIO;

npoBoja, Kabelmn — Tepelallue JJIEKTPUYECKYI0 HHEPrui0 OT IYHKTOB
BBIPAOOTKH U MPe0Opa3zoBaHus 10 dJIEKTPOIPUEMHHUKOB;

pacipeneuTeNbHbIE MOACTAHIUY, Y3JIbl, IIUThI, YCTPOUCTBA — PacCHpeaeIIIOIHe
AIEKTPUUECKYIO YHEPTHIO;

AJIEKTPOJIBUIaTENH, AIEKTPOTEPMUYECKHE, AIIEKTPOCBAPOYHBIE,
AIIEKTPOOCBETUTENbHBIE U JAPYrHe — TMOTPEONSIONUMe JJIEKTPUUYECKYI0 HHEPTHUI0
AIIEKTPONPUEMHHUKHU. [4]

Bce mnepeunciieHHbIE B3IEKTPOYCTaHOBKHM, corjiacHo IIpaBuiiam ycTpoiicTBa
anekTpoyctaHoBok (IIY D) [5], Hopmupyrorcs Ha Hanpsixenue 10 1000 B u nHanpsbxkenue
Bbiie 1000 B.



Oxono 75 % Bceil BeIpabaTbIBa€MOM B Hallel CTpaHE SIEKTPUUYECKON IHEPTHH
NOTPeOSeTCS  MPOMBIIUICHHBIMUA — 3JEKTPONPUEMHUKAMH, KOTOpbIE MO  BUIY
NOTPEOJISIEMOTO  TOKa JCNSTCS Ha  CIAEAYIOUIME TPYOIbL:  AJIEKTPONPUEMHUKHU
Tpexdaznoro Toka HanpsbkeHuem g0 1000 B wactoroit 50 I'; Tpexda3Horo Toka CBBIIIE
1000 B gacrotoit 50 I't;; ogHOdaznoro Toka g0 1000 B wactoroit 50 I'r; paboTarorue ¢
WHOM YacTOTOM, NUTaeMble OT NpeoOpa3oBaTEIbHBIX TMOJCTAHIUNA U YCTAaHOBOK;
MOCTOSTHHOTO TOKa, MUTaeMbIe OT MPeoOpa30oBATEIBHBIX MOACTAHIIMH W YCTaHOBOK.
[IpomblliuieHHBIE IPEATPUATHS PAOOTAIOT HA IEPEMEHHOM Tpex(azHoM 9 Toke.

['pymimbl AIEKTPONPUEMHUKOB MOCTOSTHHOTO TOKa MUTAOTCS oT
peoOpa3oBaTENbHBIX MOACTAHIMN C MOJYINPOBOJHUKOBBIMHU BBINPSIMUTEIISAMH, Yallle
BCETO C HCIOJb30BAHUEM MOIIHBIX THUPUCTOPOB. Tak Kak BBINPSIMUTEILHBIE arperarbl
MUTAIOTCSI OT CeTH Tpexda3Horo TOoKa, TO OHU, B CBOIO OuYepelb, SBISIOTCA
ANEKTPONIPUEMHUKAMU TpeX(a3HOTO TOKA.

DJIeKTpOyCTaHOBKM  HampspkeHuem 1o 1000 B BBINONHSIOTCS Kak €
IJTyX03a3€MJICHHOM, TaK M C H30JIMPOBAaHHOW HEWUTpasibl0, a YCTAHOBKH MOCTOSTHHOIO
TOKa — € TIIyX03a3€MJICHHON U U30JMPOBAHHOM HYJIEBON TOYKAMU. DJIEKTPOYCTAHOBKH C
M30JIMPOBAHHON HEUTpANIbIO CIIEyeT MPUMEHSATHh NPHU MOBBIIICHHBIX TPEOOBAHUAX K
0€30MacHOCTH TPHU YCIOBHH, YTO B 3TOM cCliydae 00€CIeUMBACTCS KOHTPOJIb U3OJIAIHNH
CeTU M UEJOCTHOCTh W3OJUPYIONIEH TMPOKIAIKH MPOOUBHBIX MPEIOXpAHUTENEH,
OTKJIFOUEHHUE YYACTKOB C 3aMbIKAHUEM HA 3EMITIO.

B 4eThIpexnpoBOAHBIX CETAX MEPEMEHHOTO TOKa WJIM TPEXIPOBOJHBIX CETAX
MOCTOSTHHOTO TOKA TIIyX0€ 3a3€MJICHHE HEUTpau 00s3aTENbHO.

ITo TpeOOBaHUSAM oOecreueHus HaJIe)KHOCTH ANEKTPOCHAOKEHHUS
AJIEKTPONIPUEMHUKHU JCNSATCS Ha TpuU KaTeropuu. HapyineHue »3ieKTpocHaOKeHUs
AJIEKTPONIPUEMHUKOB | KaTreropuu MOMKET BbI3BaTh OMACHOCTH JUISl JKU3HU JIIOJEH,
HAHECTH OOJIBIION yIiepO HAPOIHOMY XO3MMCTBY, TOBPEIUTh 00OPYIOBAHHE, IPUBECTHU
K MAacCOBOMY Opaky MpOJYKIIMHU, a TaKX€ K TPYJHOBOCCTAHABIMBAEMBIM HAPYIICHUSIM
TEXHOJIOTUYECKOTO MpoIecca.

DJIEKTPONPUEMHHUKHN 3TON KATErOPUU JOJKHBI MUATATHCS, IO MEHBIIEH MeEpe, OT
JIBYX HE3aBUCHUMBIX WCTOYHHKOB, W OOpBIB MUTAHMS JOMYCKAETCS TOJHKO Ha BpeMs
aBTOMATHYECKOT0 MEPEKIIOUCHUSI C OCHOBHOT'O BU/JIa Ha PE3EPBHBIN.

B 1 xareropuro BKIIOUEHAa Takke oco0as TpyIIa dJIEKTPOINPHUEMHHUKOB,
OecniepeboitHas paboTa KOTOpPBIX HeoOXoauma sl Oe3aBapMUHOrO  OCTaHOBA
MPOU3BOJICTBA B LIEJISIX MPEAOTBPALICHUSI YTPO3bl )KU3HU JIIOJIEH, B3PHIBOB, MOKAPOB U
MOBPEKICHUS JOPOTOCTOSIIIIETO0 OCHOBHOTO 000PY10BaHUS.

K osnexrponpuemMuunkam II kareropum OTHOCSTCS TakWe, IMEPEPHIB NUTAHUSA
KOTOPBIX MPUBOIAUT K PE3KOMY CHMKEHHUIO BBITYCKA MPOIYKIINH, JJIUTSIBHBIM ITPOCTOSIM
MEXaHM3MOB, TpaHcrmoprTa. Kareropus o0XBaTblBa€T MHOTOYHUCIEHHYIO TPYIITY
AIEKTPONPUEMHHUKOB, KOTOPbIE JOMYCKAIOT MEPEPHIB B AIEKTPOCHAOKEHUU B TEUEHHUE
BPEMEHU, HEOOXOAMMOTO JSKYPHOMY TIEPCOHANY Il OOECIEeUeHUs BKIIOYCHUS
PE3epBHOTO MUTAHUSA. DTU SJIECKTPONPUEMHUKH MOXKHO MHUTATh OT OJIHOM BO3AYLIHOM
JIMHUM 3JIEKTpoIiepeiad HanpsbkeHrueM 6 kB 1 Bblle, OCyIIECTBIIsASI pE3EPBUPOBAHKUE HA
NOHM)KEHHOM HampsDKEHUWW, a Takke OT OJHOro TpaHcopmaropa, €ciid ecTh
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HEHTPAIN30BaHHOE PE3EPBUPOBAHUE TPAaHCHOPMATOPOB HA CKIIA/le BHYTPH OOBEKTA UITU
Ha HEOOJBIIOM pACCTOSIHUM OT Hero. Jlias 3TOH KaTreropud MOXKHO MPUMEHSTH
aBTOMATUYECKOE PE3epBUPOBAHHE, €CIIH 3TO HE TpeOyeT OOBIINX 3aTparT.

K snexkrponpuemuukam Il kaTeropum OTHOCATCS BCE OCTaJIbHBbIE MOTPEOUTENH.
DJIEKTPONPUEMHUKN Ha B3PHIBOOMACHBIX U IMOXKAPOOMACHBIX 00BEKTaX OTHOCATCS K I
wi ko Il xareropuu. 9T0 HOpMATUBHOE penieHue obecneunBaer Oosee 3PPHEeKTUBHYIO
IBAaKyallHI0 JIOAEH W HMMYLIECTBAa IpU MOXape, OOJbIIYI0 HaJAEKHOCTh CHCTEMBI
BOJOCHAOKEHHUS,  BHYTPUIIEXOBOTO  TpaHCHOpTa W  Apyroro  oOOpyJdoBaHUs
MIPOMBIIIUICHHOTO TPENPUSITHS.

Mapkupoeka kabeneii u npoeoooas.

[IpoBona n kabenu MapKUPYIOTCS B 3aBUCMMOCTH OT TOTO, U3 KaKUX MaTEpHaJIOB
BBIIIOJIHEHBI TOKOBEYIIIAE KUJIBL.

B 0003HaueHnH MapKUpOBKHU MPOBOJAA MepBasi OykBa «A» O3HA4aeT, YTO MPOBOJ
UMEET aIFOMMHMEBYIO Xuily. Ecinu o0o3HaueHHe MapKUpPOBKU MPOBOJA HAYMHAETCS C
npyroi Oykssl (Haripumep, 1111B, I1P, ITIPII u np.), To 3TO 03HaYaeT, 4YTO JaHHBII NPOBOJ
uMeeT MenHyro kuiny. [IpoBoma ¢ pe3WHOBOM HM30JLHMEH HMMEKT B YCIOBHOM
o0o3HaueHnu OyKBY «P», cTOSIIYI0, KaK MpaBUiIo, mocie Oykssl «I1» (mpoBoxn).

[IpoBoga ¢ MOJMXJIOPBUHWIOBON H30JSIMEN MMEIOT B YCIOBHOM O0O3HAY€HUU
OykBy «B». Mennsie ruOkue nmpoBoja B CBOEM YCIOBHOM OOO3HAUYEHHH UMEIOT OYKBY
«I» (rubkwme). JKuibpl TPOBOJOB HWMEIOT CTaHIApTHBIE ceueHus. Hawuboiee
pacnpoCTpaHeHHBIMH U3 HUX sBItoTcs ceuenus: 0,5; 0,75; 1; 1,5; 2,5; 4; 6; 10; 16; 25;
35; 50; 70; 95; 120; 185; 240; 300; 400 Mm” .

Haubonee pacnpocmpanentvle Mapku npoeoooes.

[IpoBoma W MIHYpBI C PE3UHOBOW H3OJANMEHM B OIUIETKE W3 BOJOKHHUCTBIX
marepuanos: [IP, IIPT, IIPIIl', TIPIIT'Y, AIIP, IIPTO, AIIPTO, IIPT'H; mpoBoma c
nonuxjaopBuHuioBor wuzonsamueit: 1B, AIIIB, IIIB, III'B, AIIB, IIII'B, IIIBC,
AIIIIBC; mnpoBoaa, HUMEWIIME METAUIMUECKYI0 WM HHYHO O000JIOUKY, KOTopas
3alMUIIAaeT M30JAMui0 oT Mexanndeckux mnoBpexaenuit: [IPII, TIPPII, TIPIIB, IIPB,
ATIIPB, TTPBJI, LITPTLJI, IIPTIC, ITPIUII. IlpoBona Temnoctoiikue: [TPKC, ITPBC, ITTT,
[TIPKT, I[IPKA ¢ temnepatypoi HarpeBa uzonsiuuu ot 108 mo 250°C u ap

Kontponbable kabenmn umeroT B MapkupoBke OykBy «K», nampumep, KABI -
KOHTPOJIbHBIM Kabellb C MEOHOW >KWIOW, aTlOMUHHMEBOM OOO0JOYKOW, OymMakHOU
M30JIAIUEH 1 TOJIONH OpOHEH.

Haubonee pacnpocTtpaneHsl kabelu C PE3UMHOBOM H3OJSIMEH B CBUHIIOBOM
o6omouke: CPI', CPb, CAPB, CPbI, ACIII, CPII'; B MOJUXJIOPBUHUIOBON HIIH
HaiiputoBoit obosouke: BPI', BPb, ABPI', HPI', AHPbB; ¢ miactmMaccoBoil u3ossiuei:
BBI'Jl, ABBI'JIl, BEB, ABEB, ABB, ABTB, BB, BbBHr (00oi04ka mOHMXEHHOM
roprouectn), [ICBY, ALICBY; ¢ OymaxHOH MNPOMUTAHHON H30JAIMEH B CBUHIIOBOM
oobonouke: CI', ACI", ACI'T, Cb, CII, CIII"; B amromunueBoi ooonouke: AI', AAT", ABT,
AIL, AIITl', AAIIT.



[Ipu BbBIOOpPE Mapok MPOBOAOB, WLIHYPOB U Kalelell pyKOBOACTBYIOTCS
Ha3HAUYCHHEM U pab0o4yrM HANPsHKEHUEM; XapaKTEepOM OKpYKalolleh Cpe/ibl, B TOM YHCIIe
TaKUMH €€ CBOWCTBaMH, KaK I0OXapo- U B3PBIBOOMACHOCTbh U arpECCUBHOCTB; CIIOCOOOM
MPOKJIAJIKU; IIEHHOCTBIO COOPY)XEHUSI M €ro apXUTEKTYpPHBIMU OCOOEHHOCTSIMU;
YCIIOBHUSIMH 3JIEKTPOOE30MIACHOCTH U TIOKAPHOM 0€301aCHOCTH MPH SKCILTyaTalluu CETH.

Annapamul 3augumst - 3T0 YCTPOICTBA, KOTOPBIE MPEIHA3ZHAYEHBI JJI 3AIIUTHI
AIEKTPUUECKUX IEMEeH, dJIEKTPOOOOPY0BaHUS, MAILIMH U JAPYTUX arperatoB OT JIOOBIX
yIpO3, MEMIAIONIUX HOPMAJIBHOW paboTe 3TUX YCTPOMCTB, a TaKX e JJIS UX 3allUTHl OT
neperpy3ok. 31ech BaKHO OTMETUTD, YTO OHU JOJIKHBI ObITh TPaBUIILHO YCTAHOBJICHBI, a
AKCIUTyaTalusl JOJKHA MPOBOAUTHCS TOYHO B COOTBETCTBUM C WHCTPYKIIMEH, WHAue
anmaparhl 3allUThl CaMU MOTYT CTaTh NPUYMHOW BBIXOJAa OOOpPYJOBAHHS U3 CTPOA,
B3PBbIBA, [105Kapa U MPOYETO.

OcHosHble mpebo8aHus K NPUCNocoOIeHUsIM

Jist Toro 4roObl MpUOOP MOr YCIENIHO 3KCILTyaTHPOBAaTbCS, OH JOJDKEH
YIOBJIETBOPSAThH CIEAYIOIMIMM TPeOOBAHUSAM: ammaparbl 3allUThl HU B KOEM CiIydae He
JIOJDKHBI UMETh TEMIIEPATYPY CBEPX JOMYCTUMOM JJIsi HUX TMOJ HOPMaJIbHOW Harpy3koi
JIIEKTPUYECKOM CEeTH WM dJeKTpuueckoro oOopyaoBanusa. I[lpubop He goiKeH
OTKJIIOYaTh OOOpYJ0OBaHME OT TMUTAHUS BO BpEeMsl KPaTKOBPEMEHHBIX IMEPErpy30K, K
KOTOPBIM 4aCTO OTHOCHUTCS ITyCKOBOM TOK, TOK IIPU CaMO3alycKe U T. 1.

[Ipu BbIOOpE MIABKUX BCTaBOK ISl MPEIOXPAHUTENIEH HEOOXOUMO OCHOBBIBATHCS
HA HOMUHAJILHOM TOKE B YYacTKe II€MH, KOTOPBbIA H OyJeT 3allMilaTh JIaHHOE
YCTPOMCTBO. DTO MPABUIJIO BbIOOpA anmapaToB 3alllUThl aKTYaJIbHO B JIIOOOM Cilydae Mpu
BBIOOpE JIO0OTO TMPHUCIIOCOOJICHUs JJiA 3aluThl. Takke BaKHO MOHUMATh, YTO TMpHU
JUTUTEIBHOM TIEPETPEBE 3AIIUTHBIE Ka4eCTBA 3HAYUTENBHO CHUKAIOTCA. DTO HETAaTUBHO
CKa3bIBaETCS HAa MpUOOpaxX, TaK KaKk B MOMEHT KPUTHYECKOW HArpy3Kd OHU MOTYT, K
pUMeEpY, IPOCTO HE OTKIFOYUTHCS, UTO IPUBENIET K aBAPUH.

AmmapaTsl 3alllUThl TODKHBI 00S3aTENBHO OTKJIIOYATh CETh MPU BO3HUKHOBEHUU
JUIMTENIbHBIX TEperpy30K BHYTpU 3Toil wenu. Ilpu sTomM nomkHa o00sg3aTENBHO
cobio1aTbest oOpaTHasi 3aBUCUMOCTH OT TOKA MO BPEMEHU BBIICPIKKH.

B mr000oM ciyyae ycTpoNCTBO 3alllUThl JOJKHO OTKIIIOYATh II€Mb B KOHIIE MpHU
BO3HMKHOBeHHH KopoTkoro 3ambikanus (K3). Ecnu K3 mpoucxomautr B omgHOdazHOU
LENH, TO OTKIFOUYECHHUE JTOJHKHO MPOUCXOJUTH B CETU C TIIYX03a3€MJIIEHHOM HEUTPAJbIO.
Ecnmn kopoTkoe 3amblkaHWE TPOMCXOAUT B JBYX(a3HOW IeMU, TO B CETH C
V30JIMPOBAHHON HEUTPAJIBIO.

Y anmapaToB 3alIUTHl  JIEKTPUUYECKUX ILEMe HMMEeeTcsl  OTKIIoYaronias
cnocoOHocTh Imp. 3HaueHwe 3TOro mapaMerpa JOJDKHO COOTBETCTBOBATh TOKY
KOPOTKOT'O 3aMbIKaHHSI, KOTOPBIM MOKET BOZHHUKHYTh B Hadasie 3allMIIAEMOr0 y4acTKa.
Ecnu ke 310 3HaueHue OyJeT HUXKe, YeM MaKCUMallbHO BO3MOKHBIN Tok K3, To mpouecc
OTKJIIOUEHUSI y4yacTKa LENH MOXKET HE MPOU30HTH BOBCE WM K€ MPOU30UTH, HO C
3anepxkoi. M3-3a 3TOro MoryT ObITh TOBPEXIEHBI HE TOJILKO MPUOOPHI, TOAKIIOYEHHBIE
K OTOM CETH, HO M CaM alIapar 3allWThl 3JEKTpuYecKkoM nenu. llo 3Toi mpuuune
KO(PGUIIMEHT OTKIIOYAIONIEH CIOCOOHOCTH JOJDKEH OBITh OOJIbIIE WM K€ paBeH
MaKCUMAJIbHOMY TOKY KOPOTKOT'O 3aMbIKaHHSI
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Ilpeooxpanumenu nnaékozo muna.

Ha cerogusmHuii JAeHb HMMEETCS HECKOJNBKO NPUOOPOB Uil 3aLIUTHI
JNIEKTPUUYECKUX CeTeH, KoTopble Haumbosnee pacnpocTpaHeHbl. OJHO M3  TaKHUX
OpUCTIOCOONEHUI - 3TO IUIaBKUM mpenoxpaHutenb. HazHaueHuwe ammapaTa 3aliuThl
TaKOTO TUIA 3aKJIFOYAETCA B TOM, YTO OH 3aIHUINAET CETh OT IEPErpy30K TOKOBOTO THUIIA
Y OT KOPOTKHX 3aMbIKaHUI

JUtst pacCMOTpEHHUsI TEXHUYECKUX XapaKTEPUCTUK MOKHO B34Th npubop I1P-2. B
3aBHUCHUMOCTH OT HOMMHAJIBHOTO TOKA JaHHBIA PHOOP BBINYCKAETCS C MIECThIO BUJAMU
IIaTPOHOB, KOTOPBIE OTJIMYAIOTCA IO CBOEMY AMAMETpPy. B marpoHe KaKaoro u3 HUX
MOXKET YCTaHAaBJIMBATHCS BCTABKa C PAacdyeTOM Ha pa3iW4Hbli HOMHHaIbHBIM TOK. K
npuMepy, NaTPOH, paCCUMTAHHBIN Ha TOK 15A, MOXKeT ObITh CHa0KEH BCTABKOU U Ha 6A,
u Ha 10A. Kpome 3T0i1 XapaKTepUCTUKU UMEETCS TaKKE MOHATHE HW)KHETO M BEPXHETO
WCIIBITATENIBHOTO TOKA. YTO KacaeTcsi HUKHEr0 3HAYEHHUsI HCIIBITATENBHOTO TOKA, TO 3TO
MaKCUMaJIbHOE 3HAYEHHUE TOKA, NP IPOTEKaHUU KOTOPOIO B LENMH HA NPOTSHKEHUM |
yaca HE IPOU30UIET OTKIIOYEHUE ydacTKa enu. UTo KacaeTcss BEPXHEro 3HAYEHUs, TO
3TO MUHUMAaJbHBIA KO3(QGUIUEHT TOKA, KOTOPBIM NMpU NpOTEKaHUU B TeueHue | yaca B
LIEMIA PACIUIABUT BCTABKY B almapare 3allUThl U YIIPABIICHHUS.

Aemomamuueckue ¢blKn0O4amMenu

ABTOMAaTHYECKHE BBIKIIOUYATEINM UIPAOT Ty K€ POJb, 4YTO M IUIABKHE
NpPEeIOXpPaHUTENH, HO TpPU 3TOM HMX KOHCTpyKuus Oojee cioxHas. OJHaKO 3TO
KOMIIEHCUPYETCSl TEM, 4YTO HCIIOJIb30BaTh BBIKIIOYATEIN TOpa3fo yAoOHee, ueM
npenoxpanuteny. K nmpumepy, eciiv B CETH MOSBUTCSA KOPOTKOE 3aMBIKAHUE 110 IPUYNHE
CTapeHHs M30JLMH, TO BBIKJIIOYATENb CIOCOOEH OTKIOYUTh OT  MUTaHUS
MOBPEKJICHHBIM YYaCTOK JJIEKTpUYEeCKOW nenu. [Ipm sTom ke ammapar ympaBiieHHS U
3alUThl caM MO ce0e TOCTaTOYHO JIEFKO BOCCTAHABIIMBAETCS, MOCJE CpabaThIBaHUS OH
He TpeOyeT 3aMEHbl Ha HOBBI, a TIOCII€ MPOBEICHUS] PEMOHTHBIX Pa0d0T CIOCOOEH CHOBA
HAJIe)KHO 3alMIIATh MOJAKOHTPOJIBHBIM €My y4acTOK Lenu. Mcrnonp30BaTh Takoro pona
BBIKJIIOUATEIN OYEHb YJIOOHO, €Clii HEOOXOJMMO MPOBECTU KaKUe-IHUOO perjaMeHTHbIE
peMOHTHbIE paboThl. YTO KacaeTcsi MPOU3BOJACTBA JAHHBIX NMPUOOPOB, TO OCHOBHOM
NoKa3aTeslb - 3TO HOMUHAJIbHBIA TOK, HAa KOTOPBIM paccuuTaH npudop. B sTom miuane
HAOJIOAAeTCsl OTPOMHBIA BBIOOp, UYTO TO3BOJSIET MOA00paTh TOA KaXIYIO IIeMb
HauOoJliee moaxosiiee ycTpoictBo. Eciau roBoputs 0 paboueM HampspKeHUH, TO OHH,
KaK M TMpPEJOXpPAaHWUTENH, JENATCS Ha JBa BHAA: C HampsbkeHueM a0 IkB m
BBICOKOBOJIbTHBIE C pabouuM HampsbkeHueM Bboilie 1kB. 3nmech BakHO 100aBUTH, YTO
BBICOKOBOJIbTHBIE alMapaThl 3aIlIMTHI JIEKTPOOOOPYAOBAHUS U AJNEKTPUUYECKUX Lenei
MIPOU3BOJAATCA BAKYYMHBIMH, C HMHEPTHBIM TIa30M WJIM MACJIOHANOJHEHHBIMU. Takoe
UCIIOJTHEHUE TO3BOJISIET Ha 00Jiee BHICOKOM YPOBHE OCYUIIECTBIIATH pacLEIICHHE LENnu
Opy BO3HUKHOBEHHMU Takod HeoOXxoaumoctu. Emie OJHO CyLIECTBEHHOE OTJIMYUE
ABTOMATHUYECKUX BBIKIIIOYATENEN OT MNPENOXPAHUTENIEM COCTOMT B TOM, 4YTO OHH
U3rOTaBIMBAIOTCA JUIsl SKCIUIyaTallud HE TOJBKO B OJHOQA3HBIX, HO U B TpeX(a3HbIX
LEISX.



Tennoseoe u mokoeoe pene

Cpenu anmapaToB 3alIUTHl JJCKTPUUYCCKHX CETCH HMMEETCS M MHOXECTBO
pa3HOOOpa3HBIX BHJOB pene. TemioBoe pelae - 3TO OJHO U3  Hambojee
pacIpoOCTPaHCHHBIX  YCTPOWCTB, KOTOPOE CIOCOOHO 3allMINaTh JJICKTPHYCCKHUE
JBUTATENIM, HArpeBaTelid, JIOObIE CUJIOBBIC MPHUOOPHI OT TAKOW MPOOIEMBI, KaK TOK
neperpy3ku. IIpuHIun 1elcTBUS JaHHOTO MpUOOpa OYEHb MPOCT, U OCHOBAH OH HA TOM,
YTO JJEKTPUUECKUA TOK CIIOCOOEH HarpeBaTh MPOBOJHHK, IO KOTOPOMY OH MPOTEKAET.
OcHoBHas pabouas JAeTaib JIIOOOTO TEIJIOBOIO pelie - 3TO OMMeTaTMYecKas TIacTHHA.
[Ipn HarpeBe A0 OMpEemeNEHHOW TeMIeparyphl dTa IUIACTHHA W3TH0AETCsA, YeM U
pa3phIBacT JICKTPUUSCKUI KOHTAKT B Iend. ECTECTBEHHO, YTO HArpeB IJIACTUHBI OyIeT
MPOUCXOAUTH JIO TEX MOP, TOKA HE TOCTUTHET KPUTUIECKON TOUKH

KpoMme TemnoBbIX, UMEIOTCA M JPYTHE€ THUIIBI allapaToB 3alllUThl, K IPUMEPY
TOKOBOE pelie, KOTOPOE KOHTPOJHPYET BEIMYMHY TOKa B CeTH. ECTh Takke perne
HaMpsOKEHUs, KOTopoe OyJeT pearupoBaTh Ha M3MEHEHUE HAIPSIKEHUS B CETHU U pelle
muddepernuanpaOoro Toka. [locmemuuit mpubop - ATO ammapar 3alfuThl OT TOKOB
YTEUKHU. 3]1eChb BaXXHO OTMETUTh, YTO ABTOMATHYECKHE BBIKIIIOUATENH, KaK U TIJIaBKHUE
MIPEIOXPAHUTENH, HE MOTYT CpearnpoBaTh Ha BOSHUKHOBEHHE YTEUKH TOKA, TaK KaK 3TO
3HaUYE€HHE JOCTaTOYHO Mayio. Ho mpu A3TOM JaHHOTO 3HA4YEHHUS BIIOJHE XBATHUT, YTOOBI
yOWUTh YeIIOBEKAa MPU CONMPUKOCHOBEHUH C KOPIYCOM MpuOOpa, MOJABEPKEHHOTO TaKOU
HencnpaBHocTH. Ecion HabmromaeTcss OOJIBIIOE KOJIMYECTBO DJICKTPUUSCKUX MPHOOPOB,
KOTOpPBIE HYXIAIOTCA B TOIKIIOYCHUH pene AuddepeHInaTbHOro TOKa, TO YacTo
UCIIOJIB3YIOTCSI KOMOMHUPOBAHHBIE aBTOMAThI, YTOOBI YMEHBIIUTH TrabapuUThl CHUIOBOTO
muTa. TakuMM  yCTpPOMCTBAMHM CTajd MPHUCIOCOOJIEHUs, coueTalmue B cele
aBTOMATUYECKUN BBIKIIOUATEeTh W pene auddepeHnmaibHoro Toka - aBTOMATHI
mudpepeHIMaNbHON 3aIuThl, WKW ke audaBTomatel. [lpw HCMOTB30BaHMM TaKUX
YCTPOMCTB HE TOJBKO CHIIKAETCA pa3sMep CHIOBOTO IIUTA, HO U CHJIBHO OOJierdaercs
MPOIleCC YCTAaHOBKM ammapaTa 3alluThl, YTO, B CBOIO OYepeidb, AENaeT uxX Oolee
YKOHOMUYHBIMH.

IHoxkxapHas oIaCHOCTH MPOBOIOB, Ka0esiell U ANNApPaToB 3aIIUTHI.

Ioscapuas onacnocms 31eKmpoosuzameeil.

B pesynbTate meperpy3Kd  ANEKTPUYECKHMX  MAllWH, HW3-3a 3aCOPEHUs
BEHTWSILMOHHBIX KaHAJIOB CHUCTEMBl OXJIAXIEHUS, a TaKkkKe MpPH MOKPBITUU
TEIJIOU30JIUPYIOUIUM CJIOE€M BOJIOKOH, MyXa W MbUIM BHYTPEHHEW MOJOCTH MallUH
BO3HHMKAET WX TeperpeB. PaBHOMEpHBIN meperpeB Bceid OOMOTKM CcTaTopa MPOUCXOIUT,
€CJIM DJIEKTPOJBUTATENb MEPErPY>KEH MJIM HAPYIIEH PEXUM €ro OXJaxIeHus, 0OMOTKa
cTaTopa COCAWHEHAa - TPEYrOoJbHHUKOMI, HampsDKeHWE Ha 3aKMMaxX JIBUTATENSI HIDKE
HOpPMAaJIbHOI'O, BCJIEICTBUE YETO B JBUTATENE PU HOMUHAJIBLHOW MOIIHOCTH BO3HHMKAIOT
TOKH meperpy3ku. lleperpeB oOMOTKM poTopa (SIKOpsl) BO3HUKAET INPU MEPErpy3Ke
JBUTATENsl U HapYLICHUH peXHUMa €ro OXJAKICHUS, B PEe3yJbTaTe IUIOXOI0 KOHTAKTa B
naiikax JroObIX yacTeil OOMOTKH, IpHU CcIa0OM KOHTAaKT€ WM HCKPEHHHM B IIETOYHOM
annapare. [leperpeB 3JMeKTpUUECKUX MAIIMH MOKET OBbITh BbI3BaH HX paOOTON Ha ABYX
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dazax, 4yTo sBISETCAs HaWOOJIEe YACTOM NPUYMHOW BBIXOJA M3 CTPOSI TpexdasHbIX
ACUHXPOHHBIX JABurarteneil [leperpeB 0OMOTOK 3JEKTPUUYECKUX MAIIUH MOKET BBI3BATh
BOCIUIAMEHEHUE M3O0JISIIUUA MPOBOJIOB, YTO HEPEAKO MPUBOJIUT K MOXKapy, OCOOCHHO B
TeX clydasx, KOT/a BOJIU3U AJIEKTPUUECKUX MAIMH UMEIOTCS TOPIOYMe MaTepuaibl T
Ha HMX TOBEPXHOCTHM HAXOJATCS OTJIOKEHHUS BOJIOKOH M TMbUIM. PacnpocTtpaHeHHOM
NPUYMHON BO3HUKHOBEHHMS MOXKAPOB SIBISIETCS MPOOOM M30sUU OOMOTOK Ha KOPITYC
AIEKTPUUYECKUX MalIuH. bolbline mnepexoAHble COMPOTUBICHUS Y DJIEKTPUUYECKUX
MaliuH Haubojee 4YacTO BO3HUKAIOT B pPACHpEleTUTENbHBIX KOPOOKaxX W MecTax
COEJIMHEHHUS TOJBOJAIINX MPOBOJIOB C BBIBOJHBIMU KOHIIAMU CTAaTOPHOU OOMOTKHU (Y
ACUHXPOHHBIX ABurateineii). [Ipu skcrutyaTaluu 3JeKTpUYeCKUX MaIIUH MO/ AeHCTBUEM
BUOpaINK, PE3KUX KoJIEOAHUN U TOJYKOB IJIOTHOCTh KOHTAaKTOB Hapyiiaercs. Oco0yro
MOKApPHYK0 OMAaCHOCTh MPEACTABIAIOT HCKPEHHUE IIETOK M IMPUTOpPaHUE KOHTAKTHBIX
KOJICIl y DJEKTPUUECKUX MaIllMH, TaK KakK o0pa3ylollHuecsi HCKPbl MOTYT BBI3BaTh
3aropaHue TOpPIOYUX MaTepHayioB. [IpuuuHol noxcapa modcem Obimb makice nepecpes
NOOWUNHUKOS INeKMPUYEeCKUX MAwuH u3-3a HeOOCMAamoyHoUu UxX CMA3KU, nepeKkocos
eana u m. n.

Ioswcapnaa onacnocmos mpauncgopmamopos.

[Toxxapnast omacHOCTh  TpaHCHOPMATOPOB  CHUJIBHO  3aBUCUT OT  THUINA
TpaHchopmaTopa. Hanbosee yacto mpuMEHSIOTCS MacisiHbIE U CyXue TpaHC(hOpMaTOpBhI.
Macnsiabie 007a1a10T 3HAUUTEITHEHO OOJBIIEH MOKapHOM OMACHOCTHIO, TAK KaK COJIEpKAT
TpaHc(HOpMATOPHOE MACIIO, KOTOPOE SIBISIETCS KaK MU30JIATOPOM, TaK U TEIIOHOCUTENIEM,
OXJIAXKIA0IMM 00MOTKH TpaHchopmaTopa. B ocHOBHOM 3aropanus TpaHchopmaTopoB
CBs3aHBI C TIEperpy3Kamu, HPEBBIMIAIOIIMME TPEISIbHO JOMYCTUMBIC COrIacHo [7],
MaKBUTKOBBIE KOPOTKHE 3aMBIKaHUS, KOPOTKHUE 3aMBbIKaHHWS B CETH, NPUBOASLIUE K
HarpeBy oOMOTOK TpaHC(HOPMATOPOB, KOMMYTAIITMOHHBIE U TPO30BBIC MEPEHAIPSIKEHMUS,
MPUBOJISAIINE K TPOOOIO U30JSAIIUU TPAaHC(HOPMATOPOB U MEKBUTKOBBIM 3aMBIKAHUSIM.

Ioswcapnas onacnocms UCMOYHUKOG céema.

[loxxapnast omacHocTh Jiamn HakanuBanus (JIH) ckmaneiBaercs w3  AByX
COCTAaBJISIIOLIMX: ONAaCHOCTH 3aXMTaHUs TOPIOYMX MaTepHasoB: NPHU HECOOII0EHUU
M0’Kapo0Ee30MaCHOI0 PacCTOSIHUS A0 MX KOJIO U OMACHOCTU MOSIBICHUS MPHU aBaAPUMHBIX
pexxumax B JIH HCTOYHMKOB 3aKUTaHUS ¢ BRICOKOW 3aKUTATEIHHOM CIIOCOOHOCTHIO.

B nepBom ciydyae moxapHas ONAacHOCTb OOYCIIOBIMBAETCS  BBICOKMMU
TeMIiepaTypamMu HarpeBa kosi0. Temneparypa HarpeBa koab 3aBucUT oT MormHocTH JIH,
OT TOJIOKEHMSI KOJIOBI B MPOCTPAHCTBE M YMCTOTHI MOBEPXHOCTH KOJOBI. Tak, ecnu
MOBEPXHOCTh KOJOBI 4yuCTasi, TO B 3aBUCHUMOCTH OT MmouHoctu JIH Temmeparypa ee
HarpeBa nocturaer 80—170 °C. Ecnu kon0Obl tamn 3arpsi3HEHbI, HATPUMED, Pa3IUYHON
IPOU3BOACTBEHHON MBLIBIO (APEBECHOM, MYYHOM, TPaBSHOW W T.IL.), TO TeMIepaTrypa
HarpeBa MOKET CYIIIECTBEHHO MOBBICUTHCS U gocturath 250- 300 °C.

Ha npaktuke noxaps! ot JIH HEpenko BO3HUKAIOT B pe3yibTaTe UCIOJIb30BAHUS
JIH nmOBBIIEHHOW MOILMHOCTH, ITOCKOJIBKY BMECTO PEKOMEHIYEeMOM 3aBOJOM-
W3TOTOBUTEJIEM MOIIHOCTH JIaMIbl U CBETWJIbHHMKA HUCTIONb3yloT JIH Oombieit
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MOIITHOCTH, TaK KaK IIOKOJHM JaMII HakajauBaHus B jauamazoHe ot 15 ngo 300 Br
onuHakoBbl. [lodTOMy Hepeaku ciaydyad 3aropaHusi IUIACTMACCOBBIX IUIA()OHOB.
Hanbonee BbICOKME TemmepaTypsl HarpeBa Ha KOJ0€ pa3BUBAIOTCA B MeECTax
CONPUKOCHOBEHUSI €€ C MaTepuallaMd C HHU3KOM TeIonpoBoAHOCThIO. [lpu
onpeaeneHHbIX ycinoBusax B JIH BO3HUKAIOT yroBbie pa3psbl MKy AekTpogamu. B
OJIHOM CJIy4yae JyroBOM pa3psij MOXKET BBI3BATh pa3pbiB KOJObI, B JIpyrom —
MPOIUIABJICHNE €€ YaCTUIIAMH HHKENsS, 0Opa3yIoIIMMUCS B pe3yJbTaTe pacIiaBICHUS
Iyrol 3NekTpoJoB. B  o00oux ciyyasx aBapudHBI pPEXHUM  COMPOBOXKIACTCS
o0pa3oBaHMEM W BBIOPOCOM HCTOYHHMKOB 3aKUTAHHS (YACTHI] HUKEIS, pacCKaJICHHOU
BOJILPAMOBOM CIMpalid M KOHCTPYKTHBHBIX JJIEMEHTOB, HArpeThiX [0 BBICOKHX
temmnepatyp). Hanbosee moxxapoornacHbIMU SBISIOTCS YaCTUIIBI HUKENIS, TOCKOIBKY OHU
00J1a71a10T BHICOKOM 3a)KUTATEIHHOM CTIIOCOOHOCTHIO.

B ycioBusix skcrulyataliii CBETHJIBHUKOB C JIaMIIaMU HaKaJWBaHUS BO3MO>KHBI
OCJIa0JIeHUS KOHTAaKTOB C JJIEKTPUYECKUM MAaTPOHOM M CBSI3aHHOE C 3THM HCKpPEHHE,
MECTHBIM HarpeB M BOCIUIAMEHEHHME HW30JISIIIMM MPOBOJIOB, IJIACTMACCHI TATpOHA H
JIPYTUX OJM3KO PACIIOIOKEHHBIX TOPIOYNX MAaTEPUATIOB.

B pesynbpTaTe HEOPEKHOCTH MPU MOHTAXKE WM KOHCTPYKTHUBHBIX HEIOCTATKaX
naTpoHa HaOmoganuchk ciiydan K3 B MecTax BBOJIa IPOBOJIOB B CBETUJILHUK, a TAKXKE B
CaMOM 3JIEKTPUYECKOM MaTPOHE.

[ToxapoonaCHbIMU 3JIEMEHTAMH JIFOMUHECUEHTHBIX JIAMIT SIBJIAKOTCA CTapTep,
KOHJICHCATOPhl C OyMaKHbIM JTUAJIEKTPUKOM, CBETOpAcCEUBATEIM W3 OPraHUYECKOTO
crekia u gap. BHUUIIO wu psgom wucnbITaTeIbHBIX TOXKApPHBIX J1abopaTopuid
MpOaHaIU3UPOBAHBI CIy4au U MPOBEJICHBI UCCIICIOBAHUS 3aTOPAHUM JIFOMUHECIIEHTHBIX
CBETWJIBHUKOB. McciieloBaHUsI MOKAa3aiv, YTO CBETHJIbHUKH, BBIIIOJIHEHHBIE 10 CXEME
cTapTepHOTro Mycka (06e3 JAOMOJHUTEBHOTO YCTPONCTBA B BHJI€ TOKOBOW 3alllUThI), B
MOJIHOW Mepe HE OTBEUAIOT TPEOOBAHUAM MOXKAPHOU 0€30MaCHOCTH.

[ToxxapHas oOMacHOCTh TAaKWX CBETUJIBLHUKOB YCYTYOIsieTC OCOOEHHOCTHIO
3akuranus jgamn. HewcnpaBHOCTH crapTepa MPUBOIUT K YBEIWYEHUIO pabOYero Toka,
BCJICJICTBUE YETO YCUJIMBAETCS HarpeB 0OMOTOK JPOCCEs, 3aIMBOYHAs Macca HAUMHAET
pa3MsIrdaThCs M BBITEKAaTh, 4TO MPUBOAUT K K3 B BUTKax OOMOTKH ApOCCENs WU K
nmpoOo Ha Koprmyc. B pesynbTaTe BO3HHMKAET OMACHOCTh BOCIUIAMEHEHHSI TOPHOYUX
MatepuanoB. [IpumeHneHune B crapTepe OYMaKHOTO KOHJEHCATOpa, OCOOCHHO KOTna
000JI04YKa cTapTepa U3 IUIaCTMAcChl, elle 0o0Jiee YBEIUYMBAET MOXKAPHYI OMACHOCTh
CBETWJIbHUKOB.

Henmocrarku KOHTAKTHOTO COCIMHEHHUS COMPOBOXKIAIOTCS, KakK IPaBuUIIoO,
HUCKPEHUEM, KOTOPOE€ MOXET SIBUThCS HCTOYHUKOM 3aropaHus TOPIOYMX OTJIOKEHHI
(mpuTH, BOJIOKOH). VICKpeHHe MOXKET OBITh CJIEACTBUEM TOBPEKICHUS HU3OJAILNU
MPOBOJOB CXEMBI U KaCaHUs UX KOPITyCa CBETUJIbLHUKA.

OnacHbIM = SBJISIETCS. TaK)XK€ HArpeB JaMIl B pe3yJbTaTe HEUCHpaBHOCTEN
MyCKOPETYJHPYIOLIEH anmaparypsl. B mociaegHue rojpl Havyaid MHUPOKO BHEAPSITHCA B
MPAKTUKY CTPOUTENbCTBA OecOHApHBIE MNPOMBIIUICHHbIE 3/aHMs, TJI€ OCBEIICHUE
BBITIOJTHSIIOT B BUJIE CBETOBBIX MOJIOC C. IPUMEHEHUEM BCTPOCHHBIX CBETUIIbHUKOB BO/I-
1-4-80. CBeTWJIBHMKM 3TOTO THUIA CHA0XXEHBbI PACCEUBATENSIMU W3 OPraHUYECKOTO
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CTEKJIa, KOTOpOE SBJISETCS ToproumM MatepuanioM. [lpu mro0om 3aropanuu B
CBETWJIBHUKE TOPEHUE pacceuBaTelsl M3 OPICTEKJIa MPOTEKAET OYEHb WHTEHCUBHO,
IIPAYEM PACIUIABIECHHBIE KYCKH PACCEMBATENS PA3JICTAIOTCS U BBI3BIBAIOT OYArd rOPEHHUSL.
CBETUJIIPHUKM 3TOrO0 THUIIA HMMEIOT TSKEbI TEIUIOBOM PEXKHUM, B PE3yJbTAaTe YEro
M30JSIIHASI BHYTPEHHUX MOHTAXKHBIX IPOBOJOB M IYCKOPETYJHPYIOUIEHW anmnaparypbl
(ITPA) OwicTpo BBICBIXaeT M oOchbilaercsa. Ilog nmelcTBUEM BBICOKOW TeMImepaTyphbl
paccenBaTeNM U3 OprcTekia JAeQOpMHUPYIOTCS, BCIEICTBHE YEro yXy/IIaeTcs
VIUIOTHEHUE CBETWJIBHUKOB. CHCTEMBI 3JIEKTPUYECKOrO MHUTAHUS CBETUJIBHUKOB HE
obecreunBalOT OTKJIIOYEHHE HMX OT ceTh npu BHyTpeHHHX K3 B cxeme, a
VHJIUBUIYyaJIbHAS 3alUATA CBETWIBHUKOB HE MPEAYCMOTPEHA. YUUTHIBAsA ONPEACICHHYIO
31 moxapHyr0 ONACHOCTh TAKHX CBETHJIBHUKOB, B MPOILECCE SKCIUIyaTallud K HUM
MPEABSBISIIOTCS MTOBBIIICHHBIE MPOTUBOTIOKAPHBIE TPEOOBAHUS.

Hoowcapnaa onacuocms annapamoé nycka, NepeKIIOYeHUs, YnpaeaieHus,
3auumeol

bonee 20 % Bcex MOKapoB, CBSI3aHHBIX C JKCIUTyaTallMEd 3JIEKTPOYCTAHOBOK,
MPUXOJIATCS HA DJICKTPUUECKHE alapaThl yIPABICHUS, PETYIUPOBAHNS U 3ALUTHI.

Ha npoMbIlUIEHHBIX NPEANPUATHAX B JIEKTPOYCTAHOBKAX LIMPOKO MPUMEHSIOTCA
MarHuTHbIC MycKaTeau. B MarHuTHOM myckaresne, u3-3a J1e(PeKTOB MpU U3TOTOBICHUH U
HENPABWIBHOIO PEXUMA JKCIUTyaTalluM BO3HUKAIOT HEHUCIIPABHOCTH, KaK IIPaBUIIO, B
BHUJIE YPE3MEPHOTO MOBBILICHUS TEMIIEPATYPHI JCTAJICH.

Henonyctumoe MOBBIIEHHE TeMIEpaTyphl KaTYIIKH B OOJBIIMHCTBE CIIydacB
CBSI3aHO C MOSIBJICHUEM B HEH MEXIYBUTKOBBIX K3. DKCEpMMEHTaIbHO YCTAHOBJICHO,
YTO TPUYMHON TIOBBIIIEHHOTO HAarpeBa KATYIIKA MOXET OBbITh TaKKe YBEIMYCHHE
HaIpsOKEHUs1 CeTH BhIlIe gonyctumoro mnpenena (105 % nomunaneHOro). YpesmepHslid
HarpeB TOKOBENYIIMX YacTedl MoJydaeTcs MpHU TMeperpy3ke MycKaTens, ociabiieHuu
3aTSKKA KOHTAaKTHBIX COCIMHEHUM, 3arpsI3HEHUM KOHTAKTHBIX MOBEPXHOCTEH U U3HOCE
INIABHBIX KOHTAakTOB. [{ns 3ammTel oT TOkoB K3 M 3HAUMTENBHBIX MNEPETPY30K Ha
OTXOJIAIINX JIMHUSAX CHJIOBBIX TpaHC(HOPMATOPOB, OaTapeil CTaTUUECKUX KOHAEHCATOPOB
AJEKTPOABUTATENIEN, CBETWJIBHUKOB M JIPYIHMX JJIECKTPOYCTAHOBOK NPUMEHSIOT B
OCHOBHOM IUUIABKHUE MPEIOXPAHUTEIN M BO3IYUIHbIC aBTOMATUYECKHUE BBIKIIOYATEIH.
[ImaBkuil  NpPENOXpPaHUTENb COCTOUT M3  METAJUIMYECKOM  IUIAaBKOW  BCTaBKH,
MOJJICPKUBAIOIIETO €€ KOHTAKTHOTO YCTPOMCTBA U KOpIyca.

Hekoropele npenoxpaHuTeN HMMEKOT TaKXke YCTPOWCTBA ISl TalleHUus OYyTH,
00pa3yrolencs Mpu paciyiaBleHUH TIaBKON BCTaBKU. [Ipu yBeIudeHUH TOKa B 1IEMHU 10
ONPEIEIICHHOTO 3HAYEHUs IUIaBKas BCTaBKa IIPEIOXPAHUTENS HArpeBaercs Mo
TeMmrepaTypbl IUIaBJIEHUs MeTaula M paciulaBisieTcsl  (meperopaer), OTKJIouas
NEPETPYKCHHYI0 WJIM 3aKOPOUYCHHYIO Iiemb. Uem OoJibllle TOK, MPOXOASIINI dYepes
IUTaBKYIO BCTABKY, TEM OHa ObICTpEE PACIUIABIISIETCS M OTKIIFOYAET LIETIb.

IHoowcapuasa onacnocmev annapamog 3auiumpl 3aKIOYACTCd B IOSIBICHUU
AIEKTPUUECKON TyTy U UCKPOOOpA30BAHUS MIPU NIEPErOPaHUU TIABKON BCTABKHU, a TAKKE
B BO3MOKHOCTM HarpeBa TOKOBEAYIIMX YacCTEH MPHU HApPYIIEHUH IJIOTHOCTH KOHTAKTOB.
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YacTo moskapsl SIBISIOTCS PE3yIbTATOM HEHAJS)KHOW pabOThI ammapaToB 3allUTHI U
HaJIMYKA [JIABKUX BCTABOK 3aBBIIICHHOI'O CEUCHUS.

Iloscapnas onacnocme 31eKMpPOHAzZPEEaAmMenbHbIX NPUOOPOE

Kak mnpaBwio cBsi3aHa C HapylI€HHMEM YCJIOBUM SKCIUTyaTalud NpUOOPOB —
pacmojio)keHHeM BOJIM3M OT HArpeBaTelbHOTO IMpuOopa JIETKO  BO3rOPaeMbIX
MaTepUajoB, CIOCOOHBIX BOCIUIAMEHSTHCS MPH HArpeBe A0 TEMIEpPaTyp, JOCTUKUMBIX
HarpeBarelnbHbIMU TpubopaMu. Taxke 3a4acTyr0 HMPUYMHON BO3TOPAHMN SIBIISIETCS
Ieperpy3Ka CETU Mo TOKY IIyTEM BKJIKOYEHHUsI OJJHOT'O WJIM HECKOJIBKUX HAarpeBaTENIbHBIX
npuOOpPOB, NOTPEONIAIOIIUX U3 CETU TOK, MPEBBIIIAIOIINNA JTOMYCTUMBIE 3HAUYECHUS IS
UCITOJIb3YEMbBIX ITPOBOJIOB, KaOeJel WK 3JE€KTPOYCTaHOBOYHBIX U3JIETUH.

IMoxkapHasi 6€301aCHOCTH CUCTEM TEIUIOCHAOKEHUS U OTOINJICHUSI

BriOop cucreM BHYTpPEHHEro TEIUIOCHAOXXEHUS U OTOIUICHUS C
HEOOXOIMMBIMHU TIOKAPHO-TEXHUICCKUMHU XapaKTePUCTUKAMHU (YHKIIMOHATBHBIX
y3JI0B M  COCTAaBHBIX  DJIEMEHTOB, COOTBETCTBYIOIIMMHU  YCTAHOBJICHHBIM
MOKa3aTeliiM KOMIUICKCHOH 0€30MacHOCTH  (TEXHOTCHHOH, 3KOJOTHYECKOM,
CaHUTAPHO-TUTUEHUYECKOMN u MoXapHOH 0€30IacCHOCTH), Cleayer
IpeayCcMaTpUBaTh B COOTBETCTBHH C [8].

Y CTaHOBKY Ta30MCHOJIB3YIOMIETO0 OOOpYJAOBaHUS, B TOM YHCJIE CHUCTEM
MOKBAPTUPHOTO TEIUIOCHAOKEHUS ¢ WHAWBHAYAJbHBIMH TEIJIOTCHEpAaTOpaMH Ha
ra30BOM TOILIMBE, CJICYET NPUMEHITh B COOTBETCTBHH C [8] B MHOTOKBapTHPHBIX
JKHJIBIX M OOIIECTBEHHBIX 3IaHUIX BBEICOTOH HE 0Ooiiee 28 M.

YcraHoBKa  Ta30MCHONB3YIOMIETO  OOOpyJOBaHUST B MOMEMICHUAX
oOImecTBEHHOr0  MHUTaHuA  (KyXHAX) Ha  O00BEKTaX  3alluThl  KJIACCOB
dbyHKUMOHaNbHOM noxkapHoi onacHoctr @ 1.1, @2.1, ®4.1 He nonmyckaercs.

I[Ipy nDpUMEHEHMH CHUCTEM TIOKBAPTUPHOTO OTOIUICHUS U TOPSYEro
BOJIOCHA0KEHMS Ha Ta30BOM TOIUIMBE JJIS JKUJIBIX 3/IaHUN ¢ KOJTUYECTBOM dTaxKel 6
u OoJyiee, a TaK)KE€ BCTPOCHHBIX B HUX IOMEIICHHH OOIIECTBEHHOTO HA3HAYCHMUS,
MOXET TPUMEHSTHCS TOJIPKO Ta30UCMOJIb3yIolee O0OpyIOBaHUE C 3aKPBITOM
KaMepou CrOpaHusl.

[leuHoe oTomIeHWE OMYyCKAaeTCs MpeaycMaTpuBaTh B 3JaHUSX COTJIACHO
tabmue 2.1.

Tabmuma 2.1

3nanus KomnuecTtBo

JTakel, He Oojiee |MecT, He OoJee

Kuseie 3 -
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AJIMUHUCTPATHUBHBIC 2 -

OOmexutus, 6aHnu 1 25

[TonmuKIMHUKH, CIOPTUBHBIE, IPEATNPUATHUS 1 -
OBITOBOTO 00CITYKUBaHUS HaceIeHUs (KpoMe
JIOMOB ObITa, KOMOMHATOB OOCTYKHUBaHU),
NPEANPUSITHS CBS3H, a TAKKE MOMEILICHUS
xareropuii I i J| miomasio He 6omee 500 m°

KiyOHbie 3manms 1 100
OO611e00pa3oBaTeNbHbBIC MIKOJIBI 0€3 CITAIbHBIX 1 80
KOPITyCOB

JleTckue TOMIKOIbHBIE YUPEKACHUS C 1 50

JTHEBHBIM NPEOBIBAHUEM JETEH, IPEANPUATUSL
0O0I1IECTBEHHOTO MUTAHUS U TPAHCIOPTA

Ipumeuanue - ITAXXHOCTD 3IaHUIN MPUHUMAETCS 0€3 yueTa IOKOJIHbHOTO 3TaXa.

MakcumanbHasi Temreparypa MOBEpXHOCTH Ieueld (Kpome YyryHHOTO HAcTHIIA,
JIBEPOK M JAPYTUX METAJUIMUYECKUX MEUHBIX JIEMEHTOB) HE JIOJDKHA MPEBBIIIATS:

90°C - B mOMEMIEHUSIX JETCKUX JOMKOIBHBIX U aMOYyJaTOPHO-TIOIUKINHUYECKUX
YUPEKICHUM;

110°C - B apyrux 3AaHusX ¥ TMOMEMICHUSIX Ha Tulomaau nedu He 6onee 15% oT
oO11el MI01a I TOBEPXHOCTH MY H;

120°C - To *xe, Ha MJIOMIAAX 1eun He O6omee 5% OT o01el oAl MOBEPXHOCTH
MeYH.

B nmomemenusax ¢ BpeMEHHBIM TpeObIBaHWEM JIIOAEH (KpoMe JETCKHUX
JOIIKOJIBHBIX ~ YUPEXKACHUN) TIPU YCTAHOBKE 3alllUTHBIX HKPAHOB JIOMYCKAaeTCs
MPUMEHSTH M€Y ¢ Temrneparypoit moBepxHocTH Beimie 120 °C, Ho He 60omee 500 °C.

Oany meub creayer mpeaycMaTpuBaTh Uil OTOIUIEHUST He Oosiee Tpex
MOMEILEHH, pACTIOJIOAKEHHBIX HA OJHOM JTaXke.

B aByxaTakHBIX 3[aHUSIX JOMYCKAETCs MpeaycMaTpuBaTh IBYXbSIPYCHBIC TEUYHU C
000CO0JICHHPIMU TOTUIMBHUKAMHU W JBIMOBBIMH KaHaJlaMU JJISl KKIOTO dTaxa, a JJIs
NBYXbIAPYCHBIX KBAPTUP - C OAHOM TOMKOM Ha mepBoM dTaxe. [[pumMeHeHne nepeBsHHbIX
OaJIOK B MEPEKPHITUU MEKIY BEPXHUM U HUKHUM SIPyCaMH TIEUH HE JTOTYCKAETCH.

B 31aHMsX ¢ MEYHBIM OTOIJIEHUEM HE JJOMYCKAaEeTCs:

a) YCTPOWCTBO BBITSDKHOW BEHTWISIMA C MEXAaHUYECKUM IMOOYXKICHUEM, HE
KOMITIEHCUPOBAHHOW MPUTOKOM C MEXAHUYECKUM MOOYKICHUEM;
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0) OTBOA NbIMa B BEHTWJISIIMOHHBIC KaHAIBl W WCIOJIB30BAHUE JJI BEHTHIISAIINH
MIOMEILEHHI ABIMOBBIX KAHAJIOB U JBIMOOTBOOB.

Jna xaxaoW medyu clenyer NpeaycMaTpuBaTh OTACJBHBIM JBIMOBOM KaHal.
JlomyckaeTcsi MpUCOEAUHATh K OJIHOM JIBIMOBOHM TpyOe /BE IeuH, pacloyiOKEHHBIE B
OJIHOW KBapTupe Ha oAHOM dTaxe. IIpu coegMHEHHHM ABIMOBBIX TPYO B HUX CIEIyET
IpeaycCMaTpuBaTh PaCCEYKU BHICOTOM HE MEHee 1 M OT HHM3a COeTUHEHUS TPYO.

CeueHnne IBIMOBBIX TPYO (ABIMOBBIX KaHAJIOB), BBITIOJHEHHBIX W3 TIWHSHOTO
KUpIUYa WIK >KapOCTOMKOro OeTOHa B 3aBUCUMOCTH OT TEIJIOBOM MOIIHOCTU TI€YH,
CIEeAyeT IPUHUMATh HE MEHEE:

140 x 140 MM - pu TEIIIOBOM MOITHOCTH nieuu 10 3,5 KBT;

140 x 200 MM - pu TEIJIOBOM MOITHOCTH nieuu OT 3,5 1o 5,2 kBT;

140 x 270 MM - 1Ipy TEILUIOBOM MOIIHOCTH Ieuu OT 5,2 10 7 kBT.

[Tnomankr ceueHus: KPYTriabiX ABIMOBBIX KaHAJIOB JOJKHA OBITh HE MEHEE TUIOIIA N
YKa3aHHBIX MPSIMOYTOJIbHBIX KaHAJIOB.

Ha napiMOBBIX KaHamax mnieyu, paboTaromiel Ha TBEpPAOM TOIUIMBE, CJEAyeT
peaycMaTpPUBATh 3aJIBUKKH C OTBEPCTHUEM HE MeHee 15 x 15 mm.

BricoTy nIMOBBIX TPYO OT KOJIOCHUKOBOM PEIIETKU /10 YCThA CJIEAYyEeT MPUHUMATh
HE MeHee 5 M. BricOoTy ABIMOBBIX TPYyO, pa3MeliaeMbIX Ha PAaCCTOSHHUH, PABHOM WIIU
OOJBIIEM BBICOTHI CIUIOIIHOM KOHCTPYKLMHU, BBICTYMAIONIEH HaJ KPOBIEH, CIEAyeT
npuHUMaTh: He MeHee 500 MM - HaJ TI0CKOM KpoBiel; He MmeHee S00 MM - HaJl KOHBKOM
KPOBJIM WJIM TIapareToM IMPHU PacloyIOKeHUH TPyObl Ha PacCTOSIHUM 10 1,5 M OT KOHBbKa
WJIM TIapareTa; He HW)KE KOHbKAa KPOBJIM WIIM TMapaneTa - MPU Paclo0XKEHUU JbIMOBOM
TpyObl Ha paccTossHUM OT 1,5 A0 3 M OT KOHbKa WJIM Mapanera; He HWXKE JIMHHUH,
MPOBEJICHHON OT KOHbKa BHU3 Moj yriaoM 10° K TOpH30HTY, - MPU PaCIOIOKEHUU
JIBIMOBOM TPYObI OT KOHbKA Ha PACCTOSAHUM OoJee 3 M.

JlpiMOBBIE TPYOBI CIEAyeT BBIBOJHWTH BBIIIE KPOBJIHM 00Jie€ BBHICOKUX 3JaHUM,
MPUCTPOEHHBIX K 3IaHUIO C MIEYHBIM OTOILJICHUEM.

BpICOTYy BBITSKHBIX BEHTWISILIMOHHBIX KaHAJIOB, PAaCIOJIOKEHHBIX PIIOM C
JTLIMOBBIMU TpyOamu, CIeAyeT MPUHUMATh PaBHOM BBICOTE ATUX TPYO.

JIpIMOBBIE TPYOBI MTOJDKHBI OBITh BEPTUKAIBHBIMU 0€3 YCTYIIOB W3 TJIMHSIHOTO
KUpIHUYa CO CTEHKaMHU TOJIIMHOW He MeHee 120 MM MM U3 KapOCTOMKOro OeToHa
TONIMHONW He MeHee 60 MM, ¢ KapMaHaMu B OCHOBaHHUSX TiIyomHOM 250 MM cC
OTBEPCTUSIMU JIJII OYMCTKH, 3aKpblBa€MbIMH JBepKamu. Jlomyckaercss TPUMEHSITh
JLIMOBBIC KaHAJIBl U3 XPHU3OTHIIONEMEHTHBIX (2COECTOIEMEHTHBIX) TPYO HIJIM COOPHBIX
U3JIeTTUI U3 HEPXKABEIOIIEH CTalld 3aBOICKON TOTOBHOCTH (IBYXCIOWHBIX CTaIbHBIX TPYO
C TEIUIOBOM M30JIsIIMEN U3 Heroprouero marepuania). [Ipu aTom temnepaTypa yXoasimux
razoB He nospkHa npesbimath 300 °C mis acoectonieMeHTHBIX TpyO u 400 °C st TpyO
W3 HEP>KABEIOIIEH CTAJIH.

JlomyckaeTcsi peaycMarpuBaTh OTBOABI TpyO mox yrioM a0 30° K BepTUKANU ¢
OTHOCOM He Ooiyiee 1 M; HAKJIIOHHBIE YYaCTKU JOJDKHBI OBITh TJIAJKHUMH, MOCTOSHHOTO
CEYEHHUs, IUIOIIANbI0 HE MEHEE IUIONIAAu IIONEPEYHOr0 CEYEHUS] BEPTUKAJIbHBIX
Y4aCTKOB.
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VYcThsa OBIMOBBIX TPYO ClemyeT 3amuiiaTh OT aTMOC(EpPHBIX OCAIKOB. 30HTHI,
nedIeKTOpsl W JIPYrue HAcaJKH Ha JBIMOBBIX TpyOax HE JIOJDKHBI NPEMSITCTBOBATH
CBOOOJHOMY BBIXOJY JIbIMA.

JIpIMOBBIC TPYOBI JUIS TICUEH Ha ApoBax M TOpde Ha 3AaHUAX C KPOBIAMHU U3 TOPHOYUX
MaTepHaJIOB CIEAYeT MPEeayCMaTPUBATh C UCKPOYIOBUTEISIMU M3 METAUTMYECKON CETKU
C OTBEPCTHSIMU pa3MepoM He Oosiee 5 X 5 MM 1 He MeHee 1 X 1 M.

IMoxkapHasi OIACHOCTH CHUCTEM OTOIICHUS] M BEHTHJISILIMH.

B nmpoektax OTOIUJIEHHS, BEHTWISIUMM W  KOHAWIMOHUPOBAHHS  CIIEIYET
pelycMaTpuBaTh TEXHUYECKUE pelIeHus, obecrnieunBaroime
B3PBIBOIOKAPOOE30MACHOCTh CUCTEM OTOIUICHUS, BEHTWIALMU U KOHJIUIIUOHUPOBAH HSI.
B mpoekrtax cremyer mnpemycMmaTpuMBaTh YHCIEHHOCTh IEPCOHANA MO HKCIUTyaTallMu
CHUCTEM OTOIUICHUS, BEHTWISIUMM W KOHAWIMOHUPOBaHMS. [opsAdre NOBEPXHOCTH
OTOMUTEIHLHOTO U BEHTUJISIIMOHHOTO 00OpYJI0BaHUs, TPYOOIPOBOJOB U BO31YXOBOJOB,
pasMeIaeMbIX B IOMELICHUSAX, B KOTOPBIX OHU CO3AIOT ONACHOCTh BOCILUIAMEHEHUS
razoB, IapoOB, aj’po30JIE WA NbUIM, CJIEAYeT HW30JIUPOBATh, IMpeaycMaTpuBas
TEMIIEpAaTypy Ha ITOBEPXHOCTU TEIUIOM3OJALMOHHOW KOHCTPYKLUHMM HE MEHEE HEM Ha
20% Hmxe TeMnepaTrypbl CaMOBOCILUIAMEHECHUS.

Tpeoosanusn Kk cucmemam OmonaeHus.

JInst cucTteM OTOIUICHUSI M BHYTPEHHEIO TEIJIOCHAOXKEHUS CIeIyeT MPUMEHSTh B
Ka4eCTBE TEIUIOHOCUTENIS, KaK NPaBWIO, BOIY; APYIHME TEIUIOHOCHUTENM JOITyCKAeTCs
OPUMEHATh TNPH TEXHUKO-DPKOHOMUYECKOM OOOCHOBaHWMU. [[ns 3maHuil B pailoHax c
pacueTHOW TemIepaTypoil HapykHOro Bo3ayxa muHyc 40°C u HMXKe JOMyCKaercs
MPUMEHSTH BOJY C 100aBKaMH, MPEAOTBPAIIAIOIIIMHU €€ 3aMep3aHue.

B xauectBe M00aBOK HE CIEyeT MCIOIB30BATh B3PHIBO- M T0KAPOOMACHBIC
BEIIECTBA, OT KOTOPBIX MOTYT BO3HHUKHYTh NPU aBapuU BBIACJICHUS, MPEBBIIIAIOIINE
HKJIPII u ITJIK B BO3ayX€ MOMELICHUS.

OrormsieHHe MECTHBIMU OTOIUTEJIBHBIMU MPUOOpPAMH OJHOTO WU HECKOJbKUX
IIOMEIIEHNNA IUIOMAAb0 5% W MeHee OOIHIeld IUIOMIAJM OTAIUIMBAEMBIX ITOMEIIEHUHN
31aHUSA, JJI1 KOTOPBIX TpeOOBaHUS IO OTOIUICHUIO OTIWYAIOTCS OT TpeOOBaHUN st
OCHOBHBIX IOMEUIEHHUM, CIIEyeT, KaK IPABWIO, MPOEKTUPOBATH B COOTBETCTBHHU C
TpeOOBaHMSIMU  JJIE  OCHOBHBIX  TIOMEIIEHUM, €CIM  3TO  HE  HapyIIUT
MI0’KapOB3PHIBOOE30MACHOCTh ATHUX ToMelleHn. B momemenmsx kareropuit A u b
CIEIyeT TMPOCKTHUPOBATh, KaK TMPABUJIO, BO3AYIIHOE OTOIUIeHHE. [lomyckaercs
IIPUMEHECHUE JIPYTUX CHCTEM, a TAKXKE CUCTEM BOJSIHOIO WJIM IMAPOBOTIO OTOIUIEHHUS C
MECTHBIMH OTONHUTEIbHBIMH TPUOOpaMH, 3a HMCKIIOUYEHUEM MOMEIICHUM, B KOTOPBIX
XpaHATCS WIM TPUMEHSIIOTCS BEIECTBa, oOpasyrolyue MpH KOHTAKTEe C BOJOW WIH
BOJSSHBIMM  TTapaMU  B3PBIBOOIACHBIE CMECH, WM BEIIECTBa, CIOCOOHBIE K
CaMOBO3TOPAHMIO WM B3PBIBY IPU B3aUMOJECHUCTBUU C BOAON

Cucrembl  OTOIUIEHUS  3JaHUN  ClIEAyeT  MPOEKTUPOBATh,  OOecreynBas
PAaBHOMEPHOE HArpeBaHUE BO3JyXa NOMEUICHUW, TUAPABIMYECKYID) M TEIUIOBYIO
YCTOMYMBOCTh, B3PBIBOMOKAPHYIO O€30MaCHOCTh W JOCTYHHOCTh JIJIi OYHUCTKH H
PEMOHTA.
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Temneparypy termonocutens, °C, ciaemyer npuHuMarb He MeHee yeM Ha 20%
HIKE TEMIIEPATypbl CAaMOBOCIJIAMEHEHUS BEIIECTB, HAXOIAIIMXCS B IOMEIICHUU.
OTtonuTenbHbIE TPUOOPHI FA30BOI0 OTOIUIEHUS JOMYCKAETCS NMPUMEHATH MPHU YCIOBUU
3aKpBITOTO YAAJIEHUs MNPOAYKTOB CTOPaHHSI HEMOCPEICTBEHHO OT Ta30BBIX TOPEIIOK
HapyxXy.

Tpyoonpoeooer.

TpyOonpoBoABl CUCTEM OTOIUIEHHS CIEAYET MPOKIAAbIBATh OTKPBITO; CKPBITAS
NpoKiaaKka JOobKHa ObITh oOocHOBaHa. [Ipu CKpbITOM MpokKIiIagke TPyOOIpPOBOIOB
clenyeT NpeaycMaTpuBaTh JIOKH B MECTaX PacIHOJIOKEHUs Pa300pHBIX COCAMHEHUN U
apmatypsl. [Ipoknagka TpaH3UTHBIX TPYOOIPOBOJOB CUCTEM OTOILJICHUS HE JOMYCKAeTCs
yepe3 NOMEIICHUS YOeX U, 3JIEKTPOTEXHUUECKUE MOMEIIEHUS U NENIEX0HbIE rajiepen
u ToHHenu. Ha uepmakax JomyckaeTcsi yCTaHOBKA PACIIMPUTEIBHBIX OaKOB CHUCTEM
OTOIUJIEHHS C TETUIOBOM M3O0JISIIUEN U3 HETOPIOUUX MaTEPHUAIOB.

Paccrosinue (B CBETY) OT MOBEPXHOCTH TPYyOOIPOBOIOB, OTONMUTENBHBIX IPUOOPOB
U BO3IyXOHArpeBarelieil ¢ TEIUIOHOCHTEJIEM Temreparypoir Beime 105°C  mo
MOBEPXHOCTU KOHCTPYKIIMH U3 TOPIOUYMX MATEPUAJIOB CIEIyeT MpuHUMaTh He MeHee 100
MM. [lpu MeHbIIEM pacCTOSIHUM ClEeAyeT NpeaycMaTpuBaTh TEIJIOBYIO HW3OJISIUIO
IIOBEPXHOCTU 3TOM KOHCTPYKLMM W3 HETOPIOYMX MaTEpPHAIOB . 3aJ€lKy 3a30pOB U
OTBEPCTHI B MeCTax MPOKIAAKH TPYOONpPOBOJOB CIEAYEeT MpeaycMaTpuBaTh
HETOPIOUMMH MaTepuajamMu, o0ecrneyuBas HOPMHUPYEMBIH TMpeaen OTHECTOMKOCTH
orpaxaeHuil. [Ipokianka wim nepecedyeHre B OJJHOM KaHajie TpPyOOpOBOJOB OTOIJICHUS
C TpyOOIIPOBOAAMU TOPIOYUX JKUJIKOCTEH, TapOB U Ta30B TEMIIEPATYPOM BCIIBIIIKH MTApOB
170°C n MeHee Win arpeCCUBHBIX MTAPOB U Ta30B HE JOMYCKAETCS.

Omonumenvnvle npubopvl u apmamypa.

B nomemenusx kareropuii A, b, B oronuTtenpHbie MPUOOPHI CUCTEM BOASHOTO U
[IapOBOI0  OTOIUICHHS CJHEAYET MPEeayCMaTpuBaTh C TJIAAKOW IOBEPXHOCTBIO,
JIOTIyCKaIOIEeH JIETKYI0 04nuCTKY. OTOnuUTENbHBIE TPUOOPHI B TOMELIEHUSIX KaTeropuii A,
b, B ciuenyer pasmemniatb Ha paccTosHuu (B cBeTy) He MeHee ueMm Ha 100 MM ot
ITIOBEPXHOCTH CTEH.

He nomyckaercs pa3memiaTh OTONUTENbHBbIE NpUOOpPH B HUIlAX. Pa3menieHue
prUOOPOB JTYYHUCTOTO OTOIUICHHS C Temrmeparypoi moBepxHocTu Bbimie 150°C crnenyer
peayCMaTpUBaTh B BEPXHEW 30HE NMOMEUICHHs. B moMEleHMsX sl HANOJHEHUS H
XpaHeHUs: 0aUVIOHOB CO CXKAThIM WJIM CXKHKEHHBIM Ta30M, a TakKXKe€ B TOMEIICHHSX
ckianoB kareropud A, b, B u KImagoBbIX TroproyMx MaTepuanoB, WIM B MECTaX,
OTBEICHHBIX B IL€Xax Ui CKIAAUPOBAHUS TOPKOYMX MATEPHUATIOB, OTONMUTEIIbHBIE
npuOOpPHI CIEAYET OrpaKJIaTh SKpaHAMU U3 HErOpPIOYMX MAaTepuajoB, MPeayCcMaTpuBas
JOCTYN K HUM JIJI1 OYMCTKHU. DKPaHbI CIEyEeT YCTAHABINBATh, HA PACCTOSIHUM HE MEHEE
100 mm (B cBery) OT mpubOpoB oToruieHUs. KOHBEKTOpPHI C KOXXYXOM OIrpa)KJIaTh
DKpaHAMU HE CIENYET.
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KoHTpoJbHBIE BOIPOCHI.

OxapakTepu3yiTe CUCTEMBI OTKPBITOTO TETUIOCHAOKCHUS.

TpeboBaHus K CUCTEMaM OTOILICHUSI.

[Toxxapuast 6e30macHOCTh TpachopMaTOpOB

HazoBuTe cocTaBmsIoNINe MOXapHast OMaCHOCTh JIAMIT HaKaJTMBaHUS

Ha xakue THUIBI IEJSTCS CUCTEMBI TEIUIOCHAOXKEHUS IO POAY TEIJIOHOCUTENS

B CHCTEME.

Ha xakue BUJIbI NETATCS MPOMBINIIICHHBIE 3JIEKTPOYCTAHOBKH TI0

(YHKIIMOHATFHOMY Ha3HAYCHHIO .

JlaliTe onpeneneHre anmnapaToB 3allnTHI.

OxapakTepu3ynTe CUCTEMBbI 3aKPHITOTO TETNIOCHAOKEHUS

9. HazoBuTe MakCHMaJIbHBIE TEMIIEPATYPhl IOBEPXHOCTH TICUYCH B PA3TMIHBIX
YUPEKICHUSIX

10. Yro o3Hauaet OykBa «K» B MapkupoBKe KaOemei.

SARE A

o

o N
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