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Mpegucnosue

Lienn, oCHOBHble MPUHLMMbI N1 OCHOBHOW MOPAAOK NPOBefeHUss paboT MO MeXrocyfapCTBEHHONW CTaH-
fapTtusaumun yctaHossieHbl B FTOCT 1.0—2015 «MexrocyfapcTBeHHas cuctema craHjaptusauyuv. OCHOBHble
nonoxeHua» nFOCT 1.2—2015 «MexrocygapcTeeHHaa cucrtema ctaHgaptusauuum. CtaHaapTbl Mexrocyaap-
CTBEHHblE. MpaBuia, PeKoMeHAaLny Mo MeXrocyapcTBeHHON cTaHAapTu3auny. Mpasuna paspaboTku, npu-
HATWSA. 0OHOBMIEHUSA N OTMEHbI»

CeBepeHnsa o ctaHpapTe

1 NOATOTOBJIEH ABTOHOMHOW HEKOMMEpPYecKoi HaLMOoHanbHOW opraHu3auueii «Ex-ctaHgapT»
(AHHO «Ex-cTaHpapT») Ha OCHOBE COOGCTBEHHOrO NMepeBofa Ha PYCCKUIA fA3bIK aHT/10A3bIYHOW BEPCUMN CTaH-
JapTa. yKa3aHHOro B MyHKTe 5

2 BHECEH ®epepa/ibHbIM areHTCTBOM MO TEXHWUYECKOMY PerynpoBaHuio U MeTposiormm

3 MNPUHAT MexrocygapCcTBeHHbIM COBETOM MO CTaHAApTU3aLMmn, MeTPOIOrun 1 ceptTudukaunm no ne-
penucke (npotokon ot 30 Hos6ps 2017 r. Ne 52-2017)

3a NpUHATME NPOrosiocoBann:

KpaTtkoe HaviMeHOBaHVe CTPaHbI Kop ctpaHbl no MK CokpalLieHHOe HaMMEeHOBaH1e HaLMOHaILHOI opraHa
no MK(MCO 3166(004 -97 (UCO 3166)004-97 o cTaHaapTM3aumm

Benapycb BY lFocctangapt Pecny6nvkn Benapycb

Monposa MD Mogpposa-CtaHgapt

Poccus RU PoccraHgapt

TamKukncTaH TJ TamxvkcTaHgapt

Y36eknctaH uz YsctaHgapt

YkpauHa UA MWH3KOHOMpPa3BUTUA YKpauHbl

4 Mpukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY PerysMpoBaHWI0 ¥ METPOMOrMN OT 2 OKTA6pSA
2018 r. Ne 678-cT mMexrocypapcTBeHHbln ctaHgapT FOCT 31610.30-2—2017 (IEC/IEEE 60079-30-2:2015)
BBE/EH B fielicTBME B KaYecTBe HalMOHa/IbHOro cTaHaapTa Poccuiickoin ®egepauum ¢ 1 nioHs 2019 r.

5 HacToAwwmii ctaHfapT ABAsieTca MOAUKULMPOBAHHbLIM MO OTHOLUEHUIO K MEPBOMY WM3[aHWUI0 MeXAy-
HapogHoro cTaHgapTa IEC/1EEE 60079-30-2:2015 «B3pbiBoonacHble cpefbl. YacTb 30-2. Pe3nCcTUBHSIN pac-
npefeneHHbI aneKTpoHarpesarTe/ib. PyKOBOACTBO MO MPOEKTVPOBaHMWIO, YCTaHOBKE W TeX0OCNYXVBaHWIO»
(«Explosive atmospheres — Part 30-2: Electrical resistance trace heating — Application guide for design,
installation and maintenance», MOD) nyTem UCK/IOYEHUA U3 Hero ab3aleB 1 NpUMeYaHusi, OTHOCALLUNXCA K pe-
rMoHaNIbHOMY CEeBEpOaMepuKaHCKOMY MeTody KnaccudmKkaumm 30H. KOTOpble HelenecoobpasHo NpUMeEHATb
B MEXrocyfapCTBEHHOI cTaHAapTu3aunn. YkasaHHble ab3aubl ¥ NnpumMevaHue, He BKIHOYEHHbIE B OCHOBHYHO
YacTb HaCTOoALero cTaHaapTa, NpuBefeHbl B OMNOIHUTEIbHOM npunoxeHun JA.

HavmeHoBaHue HacToALEero ctaHjapTa U3MEHEHO OTHOCUTE/IbHO HanMeHOBaHWUA yKa3aHHOro Mexay-
Hapo4HOro cTaHgapTa Ans npmusegeHns B cooteeTcTeue ¢ FOCT 1.5 (nyHKT 3.6).

CBefieHVs1 0 COOTBETCTBUWN MEXTOCYapCTBEHHbIX CTAHAAPTOB CCbI/IOYHBIM MEXAYHapoAHbIM cTaHaap-
TaM. UCMOJIb30BaHHbIM B KAYECTBE CCbI/IOYHBLIX B MPUMEHEHHOM MEXAyHapoAHOM cTaHfapTe, MpuBeAeHbl B
[OMOSMIHNTENIbHOM NpUnoXxeHuun b

6 BBEAEH BMEPBbIE
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WNHdopmaumna 06 n3sMeHeHUsX K HacToAalWemMy cTaHgapTy ny6ankyeTca B eXerogHoM nHdopmaumn-
OHHOM yKasaTene «HauuoHanbHble CTaHAAPTbi», @ TEKCT U3MEHEHWA WU NONPaBOK — B eXeMeCAYHOM
NH(OPMaLNOHHOM yKasaTesne «HauuoHanbHble cTaHgapTbi». B cnyyae nepecmoTtpa (3amMeHbl) WAn OT -
MeHbl HACTOSALWEro cTaHjapTa COOTBETCTBYO W ee yBejoM/eHne 6yjeT onyb/MKOBaHO B eXeMeCAYHOM
MHOpMaLMOHHOM YKa3aTene «HauuoHasbHble cTaHA4apThl». COOTBETCTBYIO LW aa UHopmaLms, yseom-
NleHne N TeKCThbl pasmelanTca TakkKe B MHMOPMaLVOHHON cucTemMe o6LWero nosb3oBaHUA — Ha odu-
umansitom caiiTe defepanbHOro areHTCTBa N0 TEXHWYECKOMY PEryMpoBaHuio U MeTPOIOTUN B ceTun
WHTepHeT (www.gost.ru)

©CTaHfapTuHpopmM. oopmneHue. 2018

B Poccuiickoii defepauuy HacToAWMIA cTaHAapT He MOXKET 6biTh NOMHOCTbLIO UK
YacTMYHO BOCMPOM3BefleH, TUPAXMPOBAH M PacnpocTpaHeH B KayecTBe oguLMansHOro
u3gaHus 6e3 paspelleHns defepanbHOro areHTCTBa Mo TEXHUUECKOMY PEry/MpoBaHuio
1 MeTposnoruu
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Mpegucnosue

HacToswuii ctaHaapT cnegyeT NpUMeHATb coBmecTHo ¢ TOCT 31610.30-1.

HacToawwmii ctaHgapT siBNseTca MOAUMULMPOBAHHbIM MO OTHOLEHWIO K nepBomy usgaHuto IEC/IEEE
60079-30-2.

Mpun 3TOM B HEro He BK/OYeHbI ab3aLbl M NpUMeYaHne HacTosLWero cTaHgapTa, KoTopble Helenecoo6-
pa3Ho NPYMEHSITb B MEXTOCYAapCTBEHHONM CTaHAapTM3aumny B CBA3M C TEM. UTO OHM OTHOCATCS K TpeboBaHu-
AM, NPefbABAAEMbIM K PE3UCTUBHBLIM pacrnpefesieHHbIM 3/ieKTpoHarpesaTesiam npyu NpUMeHeHUN pernoHanb-
HOro mMeToga Knaccudukaumy 30H Ha 0OCHOBe ycnoBuii akcnnyataumm (Divisions), ncnonb3yemoro B CeBepHoi
AmepuKe. YkasaHHble ab3aubl U NpyMeYvaHne, He BK/IOYEHHbIE B OCHOBHYIO YacTb HacTOALWEro craHaapTa,
npveefeHbl B 4ONOTHUTENIbHOM MpUAoXeHun JA.

Takke ncnpasneHbl ownbkm B hopmynax (E.8). (E.9). (F.7) n B pa3amepHOCTU, f06aBNEHBI MPUMeEYaHUs
K TEKCTY W CCbIJIKM Ha paboTbl POCCUCKMX aBTOPOB. BHECEHHbIE N3MEHEHNS BblfeNeHbl KypCYBOM.

B pononHeHue K 06lieMy nepecMoTpy M KOppekTuposke nepsoro nsgaHua FNOCT IEC 60079-30-2 u ero
rapmoHusaumu ¢ (1) HacToAwWwmMi cTaHAAPT BKIOYAET B cebs cnefytoline 3HauYnTeNbHble U3MEHEHNS:

- MeToAbl 1 TpeboBaHMA K NPOEKTMPOBaHWIO pacnpefeneHHbIX 3/leKTpoHarpeBaTeneil nepeHeceHbl B
FOCT 31610.30-1.

- MHhOpMaLMA O MOHTaXe, TEXHNYECKOM 06CNyXXMBaHNM N peMOHTe nepefaHa B rpynnbl Mo nogaepxa-
Huto ctaHgapTos MK 31 J ana ee sknwodeHna B FTOCT IEC 60079-14. TOCT IEC 60079-17 n TOCT 31610.19:

- fobasneHa 6onee noApobHaa MHGoOpPMaLMa 0 AyLEBbIX KaBUHAX 1 NYHKTax NPOMbIBKY rNas;

- fo6aBieHbl NPUNOXKeHUs, NpusBefeHHble B (1).

WNHopmaLms 0 3HaYMMOCTU M3MEHEHWI, MepeyuncsieHHbix B nepsoM umsgaHuv TOCT 31610.30-2. no
cpaBHeHuIo ¢ nepBbiM usgaHvem FOCT IEC 60079-30-2 npuBefeHa B Tabnuue.

Tab6nuuya
Tun
Paspen/
M3veHeHvie o A en HesHauutenbHoe 3HaumTenibHoe
APasA 1 pefaKumMoHHoe Paclupetve TexHuyeckoe
M3MeHeHne n3MeHeHve
[lononHuTeNnbHble pa3bACHEHNA OTHOCUTENIbHO 1 X
MCKOYeHNst n3 obnactu felicTBusA cTaHgapTa
30H, A4/151 KOTOPbIX HEO6XOAUMbI YPOBHU B3Pbl-
Bo3alwunTel Ga n Da
MepeHoc TpeboBaHWii Kk MnpoekTMpoBaHWiw ¢ 6.3 X
yyeToM notepb Tenna 8 FOCT 31610.30-1
[ononHutenbHble TpeboBaHWA K MpoekTupo- 6.16 Cc.2
BaHWIO AyLIeBbIX KabWH U NYHKTOB MPOMbIBKM
rnas
[lononHutensHoe npuioxeHve ¢ npumepom  Mpunioxexve A X
3anuncun faHHbIX NPOEeKTUPOBaHNSA
[lononHutenbHoe NpunoXeHne c NPoBepoYHoil  MpunoxeHne B X
Tabnuuein TpeboBaHWit K MOHTaXy
JlononHuTensHoe npunoxeHne c npumepom  lMpunoxeHune C X
npoToKOsia BBOAA B 3KCMyaTauuio pacnpeje-
NIeHHOr0 3/leKTpoHarpesarens
[lononHutenbHoe npuioxeHve ¢ npumepom  [lpunoxexnne D X
rpacpuka TexH14Yeckoro o6¢cnyxnBaHna n 3anu-
CW B perncTpaLmoHHOM XypHasne
[ononHutensHoe npunoxexHne o6 ydvete Te- [lpunoxexue E X
nnoBbIX NOTepb ANs Tpybonposoga
[ononHutensHoe npunoxeHve o6 ydvete Te- [lpunoxexue F X

NI0BbIX NOTEPb A/1A pe3epsyapa

Vi
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OKOHYaHve Tabnuupl

Tvin
M3meHeHne ngasansanén He3HauutensHoe 3HauuTenLHoe
APa3/ 1 peiakLMoHHoe Pacwvperve TeXHNYecKoe
n3MeHeHve n3MeHeHve
[ononHntensHoe npunoxeHne 06 ydyete Ha- [punoxeHue G X
rpesa n oxnaxaeHus
[ononHutensHoe npunoxenne o wmetoge [lMpunoxexue H X
onpefeneHns COOTBETCTBYIOLLEN  TOMLWMHbI
€108 TepMOV30NPYIOLLErO KOMNayHaa
MpumevyaHne — TpuBeAEHHbI NepeyeHb TEXHUYECKNX M3MEHEHWI BkIOYaeT B cebs1 MHOPMAaLMI0 O 3Hauu-

MOCTU 3TUX U3MEHEHUIA B HACTOSILLEM CTaHLapTe, HO He BK/OYAET B ce6sl BCeX M3MEHEHUI No CPaBHEeHWIo ¢ npeablayLuei
Bepcueii cTaHgapTa.

O6bsicHEHNE

A) Onpegenenus

He3HaunTesnbHblE U pefaKkLMOHHbIe U3MEeHEHUs:

- pasbsiCHeHue:

- CHUXEHUe TeXHUYeCcKx Tpe6oBaHwuii;

- HEe3HAUYNTE/IbHOE N3MEHEHME TEXHNYECKUX TPe6OoBaHMUiA;

- peAakunoHHble ncnpasneHus.

OTO He3HauuTesibHble pefakuMOHHbIE WU TEXHUYECKME U3MEHEHUS, KOTOPbIE BK/OYAKT B Ce651 M3MEHEHUs (op-
MY/IMPOBOK /151 BHECEHUSA ACHOCTW B TEXHUYECKME Tpe6oBaHNs 6€3 N3MEHEHUSI TEXHUUYECKOTO COAEPXAaHUS NN CHKEHUS
YPOBHSI CyLLeCTBYIOLLETO TPe6GoBaHUS.

PaclumpeHne — JONOMHUTE NbHbIE TEXHUYECKNE BO3MOXHOCTH.

OTO U3MEHEHMS, KOTOpble A06ABNAIOT HOBbIE UM U3MEHSIIOT CYLLECTBYHOLME TEXHUYECKe Tpe6OoBaHUS Takum 06-
pasoM. YTO MOSABASKOTCA HOBble BO3MOXHOCTW, HO MpU 3TOM He MoBbiWakTcs Tpe6oBaHUs K 060pyA0BaHUI0, KOTopoe
NOJIHOCTbLIO COOTBETCTBYET NpeablaylieMy cTaHgapTy. No3ToMy AaHHble U3MEHEHUS HE paccMaTpuBatoTCa A/s U3Lenuid,
COOTBETCTBYIOLWMX TPe6OBaHNAM NpeablAyLiero usgaHus ctaHgapra.

3HaunTesibHble TEXHUYECKNE N3MEHEHWS:

- LONOJSIHUTE IbHbIE TeXHWYecKne TpeboBaHus:

- NOBbIWEHNE TEXHUYECKUX TPe6GOoBaHUA.

3T0 U3MEHeHWsl TeXHUYecKx Tpe6oBaHuii (4OnonHeHVe, NOBbLILLEHNE YPOBHS NN UCK/TOYEHUE), BCNEACTBUE KOTO-
pbIX U3genue, oTBevawLlee Tpe6oBaHNAM NpeablAyLEero u3fanus ctaHgapTa, He Bcerga 6yaeT cooTBETCTBOBATL Tpe6o-
BaHWsAM NocfeAyoLlero n3gaius. T U3MeHeHusi Heo6X0ANMO YUUTLIBATL 419 U3AEeNUii, COOTBETCTBYIOLMX Tpe6oBaHu-
SIM NpeAblaywero nsganus. lononHnTebHas MHopmMaums o6 aTux TpeboBaHUsX NnpuBeaeHa B pasgene B.

NMpumeyaHue — [laHHble U3MEHEHUS OTPaXaloT COBPEMEHHbIE TeXHNYECKNEe 3HaHMS. OfjHaKo OHUN 06bIYHO He
BANAOT HA 060PY0BaHNE, YXXe pasMelleHHOE Ha PbIHKE.

B) NHopmaums 06 NCXOAHbIX AAaHHbIX A/151 3HAUNTENbHbIX TEXHUYECKUX U3MEHEHWI
C.2 — Tpe6oBaHUs K MPOEKTUPOBAHWIO AyLWEBbIX KAGUH U NYHKTOB NPOMbIBKW a3 f0MNO/THEHbI B LiEISAX rapMoHu3a-
L1n 1 obecnevyeHnsa 4ONOHUTEIbHO 6e30nacHOCTH.

Vil
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BBepeHue

HacTosilmnii cTaHAapT ABASETCA OCHOBOMOMAralwWwmM 418 3N1eKTPoo6opyA0BaHNUSA, NMPUMEHAEMOro BO
B3PbIBOOMACHbIX CpeAax. YCTaHOB/IEHHble B cTaHAapTe TpeboBaHWsA, a Takke TpeboBaHWS CTaHAapTOB MO
pa3nMyHbIM BUAaM B3pblBO3alMUTbl 0b6ecneynBaroT 6€30NacHOCTb NPUMEHEHMWS 31eKTPO06OPYAOBaHUA Ha
onacHbIX NPOM3BOACTBEHHbLIX 06beKTax B Yro/ibHOMW, ra3oBoii, He(TsAHON, HedhTenepepabaTbiBatoLlei n apy-
TMX 0TPacsAX NPOMBbILLIEHHOCTH.

Vill
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M E X IO CY A APCTHBETHH®bB © CTAHAOAPT

B3PbIBOOMACHbIE CPEAbI
Yactb 30-2
HATPEBATENW CETEBbIE SNTEKTPUYECKWE PE3NCTUBHbLIE
PyKOBOACTBO MO MPOOKTUPOBAHMIO. yCTAHOBKE U TEXOHCNYXMBaHUIO

Explosive atmospheres. Part 30-2. Electrical resistance trace heaters. Application guide for design.
installation and maintenance

fata eBegeHns — 2019—06—01

1 06nacTb NpUMeEHeHUA

HacToAwunii cTaHAapT COAEPXUT PYKOBOACTBO MO NMPUMEHEHWIO PE3UCTUBHbLIX 3M1eKTPOHarpeBaTesibHbIX
CUCTEM B 30HaX, rAe MOryT MPUCYTCTBOBaTb B3pbIBOOMACHbIE CPeAbl, 3a UCK/IYeHeM 30H knacca 0 u knac-
ca 20. Tpebyowmx ypoBHeii B3pbiBo3awuTsl GafDa.

B HacTosilem cTaHAapTe AaHbl PEKOMEHAALUN MO NPOEKTUPOBaHWI0, YCTAHOBKE, TEXOOCTY)XXMBAHUIO 1
PEMOHTY pacnpefefieHHbIX 3/1eKTPOHArpeBaTesibHbIX CUCTEM W CBA3AHHbLIX C HUMW YCTPOMICTB ynpaBneHus
N KOHTpons. CTaHAapT He pacnpoCcTpaHAeTCs Ha YCTPOWCTBA, KOTOPble UCMO/b3YT UHAYKLMOHHBIA Harpes,
Harpes C NMOMOLLbIO NOBEPXHOCTHOIO athheKTa unmn nNpsmoli Harpes TpybonpoBoa, a Takke ycTpoiicTBa Ans
CHATUA HanpPsHKeHWA.

2 HopMaTuBHbIE CCbINKN

MpuBeAeHHbIE HMXe CTaHAapTbl ABNAOTCA 06A3aTe/lbHbIMW ANA NPUMEHEHWA HACTOALLEero cTaHAapTa.
[lns cTaHpapToB € yKasaHHOl faToli ony6/ivkoBaHWs MPUMEHSAIOT TObKO yKasaHHoe m3gaHue. Ecnn pgata
ony6/IMKOBaHUA He yKa3aHa, TO NMPUMEHAIOT nocnefHee M3faHue NpuUBeAeHHOro ctaHgaprta (Co BCeMu Mno-
npaekamm).

FOCT 31610.0—2014 (IEC 60079-0:2071) B3pbiBoONnacHble cpegbl. YacTb 0. ObopyaoBaHue. Obuime
TpeboBaHus

FOCT 31610.7—2012/1EC 60079-7:2006 B3pbiBoonacHble cpefbl. YacTb 7. lMNoBbilWeHHaa 3awurta
Buaa «B»

FOCT 31610.15—2014/1EC 60079-15:2010 B3pbiBoOnacHble cpefbl. HacTb 15. O6opyfoBaHMe ceun-
[IOM B3PbIBO3aWNTHI «MM»

FOCT 31610.30-1—2017 (IEC/IEEE 60079-30-1— 2015) B3pbiBoonacHble cpefbl. YacTb 30-1. Harpe-
BaTe/NN ceTeBble 3NEKTPUYECKME pe3NCTUBHbIe. Obline Tpe6oBaHUA U TpeboBaHUA K UCMbITAHUAM

FOCT 31610.19—2014/1EC 60079-19— 2014 B3pbiBOONacHbIe cpefbl. YacTb 19. PEeMOHT, npoBepka u
BOCCTAHOB/IEHWNE 3/1EKTPO06OPYAOBaHMSA

FOCT IEC 60079-14— 2013 B3pbiBoonacHble cpefbl. YacTb 14. MpoekTupoBaHue, BbIGOP M MOHTaX
3/1eKTPOYCTAaHOBOK

FOCT IEC 60079-17—2013 B3pbiBOONacHble cpedbl. YacTb 17. NpoBepka v TEXHWYECKoe 06CnyXu-
BaHWe 3/1eKTPOYCTaHOBOK

MpumMmeuyaHue — T[lpy NONb30BAHUM HACTOSALLMM CTAHAAPTOM Lies1ecoo6pasHo NPoOBEPUTL AeiicTBME CCbIOY-
HbIX CTAH4APTOB B MH(DOPMALMOHHO cucTeMe 06LLero nonb3oBaHUs — Ha ohuLManLHOM caiiTe defiepanibHOro areHTCTea

N3paHue oguymansHoe
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N0 TEXHUYECKOMY PEryiMpoBaHuio 1 MeTPOIorun B CETH VIHTEPHET UKW Mo eXerofgHoMY MH(OPMAaLMOHHOMY yKa3aTe o
«HaumoHasbHble CTaH4apTbl», KOTOPbI ONy6IMKOBAH MO COCTOSIHMIO HA 1 AHBaps TeKyL|ero roAa, v no BbiNyckam exe-
MECSIUHOrO0 MHPOPMALMOHHOTO yKasaTens «HauuoHanbHble CTaHAApThi» 3a TeKywuit rog. ECnu CChbifIouHbIi cTaHgapT
3aMeHeH (M3MeHeH), TO NPy NoJIb30BaHUN HACTOSALMM CTAaHAAPTOM CieflyeT PyKOBOACTBOBATLCSA 3aMEHSIOLUM (M3MEHEH-
HbIM) CTaHAAPTOM. ECNU CCbINIOUHbIA CTaHAAPT OTMEHEH 6€3 3aMeHbl, TO MOJIOXEHNE, B KOTOPOM JaHa CCblfiKa Ha Hero,
NpUMEHsIeTCs B YacTW, HE 3aTparuBaioLLeil 3Ty CCblKy.

3 TepMmuHbl M onpeaesieHnsa

B HacTosiwem cTaHfapTe npuMeHeHbl TepMuHbl N0 FOCT 31610.0 u FOCT 31610.30-1. a Takke no (2).

4 TlpumeHeHwne

4.1 O6wme TpeboBaHuA

Hactoswwii ctaHgapT gononHseT Tpe6osaHma FOCT IEC 60079-14. TOCT IEC 60079-17 n TOCT
31610.30-1.

Mpu ycTaHOBKe pacnpefeneHHbiX 3/ieKTpoHarpesaTe/lbHbIX CUCTEM BO B3PbIBOOMACHbIX Cpefax Heobxo-
AVMO yKa3blBaTb MOJMHbIE XapakTEPUCTUKN Knacca B3PbIBOONACHON 30Hbl. B TEXHMYECKUX yCNoBUAX cnepyeT
ycTaHaBnMBaTb B K&X/A0M KOHKPeTHOM criyvae TpebyeMble ypoBHU B3pbiBO3alLuThl 060pygosaHusa Gb. Ge, Db
n Dc (TpafMUMOHHO CBsi3aHHble C 30HaMK KnnaccoB 1,2, 21 1 22 cooTBETCTBEHHO). ECnn nprvMeHsoTCs cneym-
aJ/ilbHble OrpaHNYeHunst AW YCI0BUA 3KCNyaTaunn MoryT 6biTb KpaliHe CypOBbIMU, 3TU YCNOBUSA AO/MKHbI ObITb
noApo6HO onmncaHbl B MHCTPYKLMW K 3NIeKTpOHarpesaTeisHOMy 060py0BaHuIo.

B cnyuae ycTtaHOBKM pacnpefeneHHbiX 3/IeKTpoHarpeBaTesibHbIX CUCTEM Ha MOGW/ILHOM WK nepemellae-
MOM 060pyfoBaHUV (HanpuMep, Nepruofuyeckn nepeasuraemoe 060pyoBaHNe) TeXHUYECKMEe NapameTpbl AOMK-
Hbl COOTBETCTBOBATb HaNG0/ee TAXKENbIM YCNOBUAM PaboThbl pacrnpefesieHHOM 3neKTpoHarpeBaTe/lbHO CUCTEMBI.

B Tom cnyyae ecnu cyuiecTByeT BepPOATHOCTb TOro, YTO Kakue-nnmbo yacTu pacrnpefesieHHON 3neKkTpo-
HarpesaTe/IbHOW CUCTEMbl OCTaHYTCA He3alWWeEHHbIMW, OHU A0/DKHbI ObiTb MPUrOAHLI ANA NPUMEHEHWA B
Takux ycnosusx.

4.2 Koppo3uiiHble 30HbI

Bce KOMMOHeHTbI pacnpefenieHHbIX 3/1eKTpoHarpeBaTesibHbIX CUCTEM A0MXKHbI GbiITb MPOBEPEHbI Ha CO-
BMECTUMOCTb C KOPPO3UHBIMKU MaTepuanamu, ¢ KOTOPbIMU OHU MOTYT COMPUKAcaTbCs Ha NPOTSKEHUN CpoKa
CNYX6bl. dNeKTpoHarpeBaTe ibHble CUCTEMbI, UCMO/b3YEMble B arpecCcUBHOl cpefie, UMetloT 6oJiee BbICOKYHO
BEPOSITHOCTb 0TKa3a, YeM B HearpeccuBHO cpege. Kopposusi KMmMaTnieckoro 6apbepa (Koxyxa) MoXxeT npu-
BECTM K YXYALWEHUIO TENNOU30NALNN N3-32 ee HAMOKaHUs.

4.3 TOYHOCTb 3afaHna TemnepaTypbl npouecca

4.3.1 Tun |

[ns ocywecTBneHus npouecca Tuna | He06X0ANMO NOAAEPXKMBATL TEMMNeEPaTypy Bbllle MUHUMaIbHO A0-
NyCTUMOTrO0 YpPOBHSL. [lonycKaeTcs NPUMEHSATb AaTHUKM KOHTPO/IA TeMMepaTypbl OKpy>XXatoLleli cpeapl. YnpaBneHue
60/bLLUMMY 3HEpreTUYecKMMM 6/10kaMmn JOMYyCKaeTCs OCYLeCTBAATb C MOMOLLbI OAHOMO YCTPOWCTBA yrpaBieHus
1 pacnpeaenuTensHOro Wuta. BpemeHamuy TENIONPUTOK MOXET GbITb U3/IMLLHMM, B CBSA3U C YEM AONYCTUM PE3KMIA
pocT TemnepaTtypbl. SHepreTnyecKyo s eKTUBHOCTb MOXHO MOBLICUTL C MOMOLL LK METOA0B KOHTPOSISA TYMMKO-
BbIX OTBOZOB U/IM NPOMOPLMOHAIbHOrO PerympoBaHns no Temnepartype okpyxatlueli cpegbl (cMm. 6.14).

4.3.2Tun I

Mpouecc Tuna Il — 3To mpouecc, 415 KOTOPOro TemMrnepaTypy HeO6X0AMMO NOAAEPXUBATL B CPEAHEM
ananasoHe. [ins perynnpoBaHusi TeMnepaTtypbl 06bIYHO UCMOMb3YT MEXaHUYECKNEe TEPMOCTATI.

4.3.3 Tun 1l

Onsa npouecca Tuna Il HEO6X0AUMO NOAAEPXKMBATL TEMMNEPATYPY B Y3KOM Avana3oHe. JNeKTPOHHbIE
KOHTPO/Nepsl TPy6ONPOBOLOB C UCMOb30BAHWEM TEPMONapbl UK PE3UCTUBHOIO JaTunKa TemnepaTypbl 06-
NeryarT KannGpoBKy B YCNOBUSIX IKcMyaTaumn (Ha paboueil nnowaake) u o6ecnedynBaoT MakCMMasbHYyO
rM6KOCTb B BbIGOPE (hYHKLMUIA CUrHanu3aTopa neperpesa W KOHTPONs. MOXET 6biTb NPeAycCMOTPEH MOABOS,
Tenna 4ns nogorpesa NycToil Tpy6bl WAM MOBbILEHUS TEeMMNEPATYpbl XUAKOCTU (MK ANs TOro U Apyroro) B
yKa3aHHOM Auana3oHe Y C YCTaHOB/IEHHLIM BPEMeHHbIM MHTepBasoM. Mpouecchl Tuna lll Tpe6ytoT cTpororo
COOTBETCTBMUS PEXUMY MOTOKA U cUcCTemMaM Tenaon3onsumu.

2
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4.4 NpaBuna ycTaHOBKU

B ToM cnyyae ecnu oTkKa3 onpefesieHHON YacTu pacrnpefeneHHol 3feKTpoHarpeBaTenbHON CUCTEMBI
BNeYeT 3a CO6OI CHMXKeHne 6e30NacHOCTM UK 3aTpyAHEeHWe TEXHOMOrMYeCKoro npowecca, TO BCKO pacnpe-
[leNeHHyYI0 3f1leKTpoHarpeBaTesibHyl0 CUCTEMY MOXHO CUMTaTb BaXKHEMLWWM KOMMOHEHTOM Bcero npouecca.
TpeboBaHMA K perynnmpoBaHuio TemnepaTypbl U KOHTPO/IO LENU AN KOHKPETHOrO NPUMEHEHNsA MOryT 6biTb
onpefeneHbl B COOTBETCTBMM C TUNAMK PerynvMpoBaHus Temnepatypbl (cm. 4.3).

Ecnu pacnpepgeneHHas anekTpoHarpeBaTesibHas cucTema kpaliHe Heob6Xoawma ANS npouecca, cnefyet
npegycMoTpeTb KOHTPO/b LienK, CUrHaIN3aLMIo O ee HEUCMPaBHOCTU UK OTKase, a Takke yCTaHOBKY Aybnunpyio-
WX (pesepBHbIX) HarpeBaTesibHbIX cMcTeM. KOHTponiepbl pe3epBHON Unv Ay6avpyoLLein HarpeBaTeslbHOl cucTe-
Mbl MOTYT 6blTb HACTPOEHbI Ha aBTOMaTUYEeCKOe BK/IOUEHVE NPY 0GHAPYXXEHUN HEMCNPABHOCTM CUCTEMbI KOHTPO-
ns/aBapuiiHOW cUrHanmsauumn. PesepBHble ceTeBble 31eKTPOoHarpeBaTen No3BOAAT NPON3BOANTL TEXHUYECKOe
obcnyxmBaHve 1 PeMOHT 6e3 0CTaHOBKW NpoLecca U MOryT 6bITb MCNONb30BaHbI 415 NOBbILLEHNA HAAEXKHOCTU.

5 Tennounsonauyuns

5.1 O6wune TpebosBaHus

Bbi6op, ycTaHOBKa M 06CNYXXMBaHWE TENOM305LMN ABASIOTCA OCHOBHbLIM YC/TOBUEM (DYHKLMOHMPO-
BaHWA pacnpefeneHHoN aneKTpoHarpeBaTelbHOW cucTeMbl. Cuctema Tenaoun3onsAumMm npejHasHaydeHa ans
OrpaHMYeHNsi OCHOBHbIX TEMN/IOBLIX MOTEPb, @ OCTa/lbHble MOTEPV KOMMEHCUPYeT HarpeBaTefibHas cuctema.
Mo3ToMy HeMcnpaBHOCTM TENIOM30NALUUN NPAMO OTPadKATCA Ha Pabounx xapakTepucTnkax Bceli CUCTEMbI.

OCHOBHast (PyHKUMA TEMN0M30MALUN — 3TO CHDKEHME YPOBHS Tenjonepesayn ¢ NOBEPXHOCTH, TeMne-
paTypa KOTOpOli 0T/IMYaeTcs OT TEMMNePaTypbl OKpyXKatoLlei cpesbl. CHUXKEHWE NOTEPb IHEPTUN MO3BOSISET:

- YMEHbLWNTb 3KCNyaTalMOHHbIE Pacxoabl;

- YIYULW T paboymne xapakTepUCTUKN CUCTEMBI;

- NOBbLICUTb HArpy304HYH CNOCOGHOCTL CUCTEMBI.

Mepepn Tem Kak aHanM3npoBaTh TeMn/oBble NOTEPU ANA TPy6ONpoBoAa, pe3epByapa Wan Apyroro mexa-
HUYECKOro 060py0BaHNS C 3/IEKTPOMArPEBOM. PEKOMEHAYETCS PaCCMOTPETb pa3/IMyHble BapuaHTbl CUCTEM
TEeNNoMU30MALMM, BKOYAsS BbIGOP:

- N30NSILMOHHOTO MaTepuana;

- KnumaTtumdeckoro 6apbepa (060/104KN);

- ONTUMA/IbHO TOMLMHBI U30ANALMN C YYETOM ONTUMa/IbHOV KOHCTPYKLMMW 3N1EeKTPOHArpeBaTesIbHON CUCTEMBI;

- COOTBETCTBYHOLLEr0 pa3mepa 1U3onauum.

WHhopmauusi 0 cOOTBETCTBYHOLEN TO/LLMHE C/I0S1 U30MALMOHHOTO KOMNayHAa NpuBeAeHa B NPUIoXeHun H.

5.2 Bbi60p N301ALNMOHHOIO MaTepuana

Huxe nepeyncneHbl BaXKHble acnekTbl, KOTOpbIe HEOGXO,U'VIMO yunTbiBaTb Npun Bbl60pe N301ALUNOHHOro
mMaTepuana u onTuMmM3aLuy Bbibopa B COOTBETCTBUU C KPUTEPUSIMU 3KCMyaTUPYHOLLE opraH13anmu;

- TemMnepaTypHble XapaKTepuUCcTUKK;

- TeNI0NPOBOAHOCTb N30NALMN a -

- MexaHunueckue cBOlCTBa;

- XMMU4yeckas COBMECTMMOCTb Y KOPPO3MOHHAs CTOMKOCTb;

- B/1arocToMKoCTb;

- pYCK AN 340p0BbA MepcoHana BO BPEMS MOHTaXa;

- OTHECTOWMKOCTb:

- TOKCUMYHOCTb NPU ropeHnn:

- CTOUMOCTb.

Hanbonee pacnpocTpaHeHHbIMU M30MALUOHHLIMU MaTepuanammn ABsSTCA:

- BCMEeHeHHas ABYOKNCb KPEMHUS;

- MUHepanbHOe BOMOKHO;

- NEHOCTEeKo;

- ypeTaH;

- CTEK/0BOJIOKHO;

- CUMIMKAT Kanbuus;

- nosMu3oLmaHypar;

- Nep/IMTOBBIA cUNMKaT.
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Mpn MCNonb30BaHUM MATKUX U30NALMOHHLIX MaTepunanosB (MUHepanbHOEe BOJSIOKHO, CTEKNOBO/IOKHO U
T.4.) Tpy6a MOXET 6bITb MNIOTHO 06EpPHYTa C/I0EM U30M1ALMKN NO CBOEeMY hakTuyeckomy gnameTtpy. Heobxoam-
MO MPUHATb MepPbl K TOMY, YTOObI pacrnpefeneHHblil aneKTpoHarpesaTesib He Obif1 3afenaH BHYTPb U301aLMK,
TaK Kak 3TO MOXET ero noBpeAunTb UAW OrpaHnyuuTb TennoobmMeH. B kauvecTBe anbTepHaTMBbI AonyckKaeTcs
MCMNoNb30BaTh U30NALMIO, paccunTaHHyo Ha Tpyby cnegytowero 6onbLiero rabapura, kotopas nerko 3akpoet
TPy6y 1 pe3nCTUBHLIA pacnpegeneHHblil aneKkTpoHarpesaTesb. XecTkaa Tennon3onaumns (CUANKaT Kanbuus,
BCMEHeHHas [BYOKNCb KPEMHUS, NEHOCTEKNO U T. fI.) MOXET COOTBETCTBOBAaTb rabaputy Tpy6bl, €cnun B Tenso-
N30MALMOHHON CEKLMUN Bbipe3aHbl NPOAO/bHbIE Ma3bl. 3TOT METOA MOHTaXa 06bIYHO Ha3blBAOT MOHTaXOM B
NpoAOoNbHLIN Na3. B kauyecTBe a/ibTEPHATUBbI JOMYCKAETCA UCNO/Mb30BaTh M30NSALMIO, PaCCHUTaHHYIO Ha Tpyoy
cnegytoulero 6onbLero rabaputa, 4Tobbl pa3MecTUTb pacnpefenerHblii anekTpoHarpesartens. Bo Bcex cny-
Yyasx pasMep v TOALWMHA U301ALNUN JOMKHbI ObITh YETKO YKa3aHbl.

M3onaunsa 3agsmkek, hnaHLes, HAacoCcoB, NPUBGOPOB 1 APYroro Nogo6HOro 060pyoBaHNA AO/HKHA UMETh
COOTBETCTBYHIOLLYIO KOH(Urypauuo. OHa MOXET ObiTb BbIMOSIHEHA B BUAE U30MSALMNOHHbIX 6/10KOB, CETMEHTOB
NN TMBKUX NOAXOAALLMX 060/104EK.

HensonunpoBaHHblEe UK YaCTUYHO N30NNPOBaHHbIE TPYOHbIE ONOPbI K YaCTUYHO M30/IMPOBaHHOE 060-
pyfoBaHue TpebyroT AOMOMHUTENbHOrO 060rpeBa ANS KOMNEHcauUy TennoBbiX MoTepb. V30MALMOHHBIN
LLleMEeHT MU BOJIOKHWUCTbIE MaTepuanbl ciefyeT UCNONb30BaTh 414 3arnoHeHUs CTbIKOB. B cnyyae ncnonb-
30BaHNA M30NALMNOHHBIX LEMEHTOB N8 TeMn/I0U301ALMN C0XHbIX MOBEPXHOCTEN Heobxofmumasn TonwmHa
CNOS U30/INPYIOLLEro LieMeHTa Ao/mKHa BbITh onpejeneHa AN AOCTUKEHUA TpebyeMblX Tenson3oIAaLmMoH-
HbIX CBOWCTB.

5.3 Beibop knumaTtunyeckoro 6apoepa (060104KM)

HopmanbHoe (yHKUVOHVMPOBaHWe pacnpeAeneHHOW 3neKTpoHarpeBaTenlbHONW CUCTEMbl 3aBUCUT OT
BNAXHOCTN n3onsaumn. O6bIYHO TEN0BOI 3HEPTMM CUCTEMbI 3N1EKTPooborpesa TpybonpoBoga HeJoCTaToOuHO,
4YTOG6bI BbICYLIMTb HaMOKLUYIO TENIoM30aaumno. HekoTopble M30ASLMOHHbIE MaTepuansl, eciM 6bian Hamo-
YeHbl XOTA Obl OfHAX/bl, Y)X€ He MOryT BOCCTaHOBWTbL CBOW MepBOHayasibHble CBOWCTBA, JaXKe ecnn CHATb
N30M1ALMI0 C TPYObI U BbICYLLINTH €e.

MpsiMonunHeliHble TPy60NpPoOBOALI MOTYT MMETb KNMMaTUYECKNn 6apbep B BUAE METa/IMYECKOro KoXyXa
(060104KM) NMBO NOMMMEPHOW MM MacTUYHONM cucTeMbl. Korga ncnonb3ytoT MeTanimyeckunii Koxyx, oH 4on-
XeH 6bITb ragkuM 1 MeTb NPOAObHbIE S-06pa3Hble Kpas. MNonepeyHble KOMbLEeBble CTbIKMA JOMKHbI GbiTb
cKpenneHbl baHfa)KHOW NEHTON, KpOMe TOro, cnedyeTt HaknaabiBaTb FepMeTVK Ha KaXKAO0M KOHLIe KOXyXa, rae
CTbIKN NepeKpbIBatoTCcs (CM. PUCYHOK 1).

O6onouka, coefuHAemMas BHaxnecT Wav ApyrMm crnocobom 6e3 repmeTuka, HeahekTUBHa B Ka-
yecTBe 3alMTHOro 6apbepa NPoTMB Bnaru. [laxo yepes OAVH HErepMeTU3NPOBAaHHbIA LIOB 3HAYUTENbHOE
KO/IMYECTBO BOJAbl MOXET MPOHWUKHYTb B U30MALMI0O BO BpPeMs /IMBHSA, NO3TOMY 3/1aCTOMEPHOE ruapasnnye-
CKOe yNn/i0THeHMe 060/104KMN JO/MKHO BbiTb CMOCOOGHO BbIAEPXMBATb ANTENbHOE BO3AeNCTBINE OKpyXatoLel
cpegpl.

Mpu BbIGOpe KNMMATUYECKOro 6apbepa He06X0AUMO yunTbIBaTb NO MEHbLUEN Mepe crnefytollee:

- 3hheKTUBHOCTb 3awnTbl OT Baru:

- KOPPO3UiHbIe CBOMCTBA XUMUYECKNX BELLECTB B 30HE:

- TpeboBaHMA NoXapHoO 6e3onacHoOCTy;

- MPOYHOCTb NP HENPaBWU/IbHOW aKCnayaTauuu;

- CTOMMOCTb.

5.4 BbI6GOp 9KOHOMUUECKM Lieneco06pasHoii TONWMHLI U30MALMU ANs o6ecnedeHuns
ONTUMaNbLHOW KOHCTPYKUMM pacnpefeieHHOro aneKkTpoHarpesarens

Mpu BbIGOpe M30MSAUMK NO IKOHOMUYECKUM COOGPaKEHNSM MO MEHbLUeli Mepe CpaBHUBAOT NepBoOHa-
YanbHYH CTOMMOCTb MaTepUanoB U YCTAHOBKM CO CTOMMOCTbIO 3HEPIUWM, COXPAHEHHOI 3a CPOK CNYXX6bl 130-
UMM, ®akTuyeckas TOMWMHA M30MSALUM He BCerja TOYHO COOTBETCTBYET €e HOMUHAaIbHOW TonwmHe. Mpu
BbIGOpE pa3mepa (TOMLWMHbI) M30ALMK HYXHO YUUTLIBATL, NMO3BONSET /M (haKTUUeCKuit paamep Tpy6HOI n3o-
NSILUN 3aKpbITh TPYGY BMECTE C 3/1eKTpoHarpeBaTesieM.

TonwuHa u3onsumMM, BbiGpaHHasA MO 3KOHOMUYECKUM COOGPaXeHWsM s yacTeld cuctembl 6e3 06o-
rpeea. He Bcerga 06ecrneunBaeT ONTUMAJIbHYIO UM MPUEMIEMYIO KOHCTPYKUMIO U YCTAHOBKY pacnpefeneH-
HOIl aneKTpoHarpeBaTeNbHOWM cucTeMbl. KOHCTPYKLMIO pacnpefeneHHol 3NeKTpoHarpeBaTenbHol cUcTemsl
crnepyeT yunTbiBaTb Npy BbIGOPE M301ALUN. BbIGOp ONTUManbHOWM TONMWMHBI U30ALMM AN TPY6ONPOBOA0B C
3/1eKTPO0GOrpeBOM NO3BO/MISET 06€CNeUnTs CreaytoLlee:
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- CHU3UTb TPebyeMblii YPOBEHb BbIXOAHON MOLYHOCTM 11 K&XKAOTO pacrnpefesieHHOro 3/1eKTpoHarpesaress;
- YBEIMUUTL ANIUHY Lieneii aneKkTpoHarpesaTens:

- YMEHbLUUTb HEO6X0AUMOE UYNCIIO Lienei,

- CHU3WTb O6LLYI0 MOLYHOCTb, HEOBXOAUMYIO ANt CUCTEM pacnpeje/ieHHOro 3/1eKTPoo6orpesa.

5.5 [BoiiHas nsonauus

Mpu Temnepatype Tpy6bl, MpeBbiwatoleli MakCMManbHO AONYCTUMOE 3HayeHWe NS 3MeKTpoHarpe-
BaTenNsi. MOXeT OblTb MCMONb30BaHa ABOMHAA U30MAUMS. TUNUYHBIM NPUMEHEHUEM MeTofa [ABOWHOW n3ons-
LuMun siBNsieTCA NpefynpexieHne 3ameps3aHusi KOHAeHcaTa B MaponpoBofax A/si Neperpetoro napa, Korga
OHM HEe UCNONb3YKTCA N0 HasHa4yeHWto. [11a 3TOro aneKTpoHarpeBaTe/lb pasMeLlarnT Mexay ABYMSA CA0SMU
M30M1AUMKN, NOKPbIBaKOLWein Tpyby. MpuHUMN MeTofa ABOWHON M3onsuun — onpejesieHne NpaBWIbHOMO CO-
yeTaHWsi TUMOB ¥ TOMLWMHbLI BHYTPEHHEW W BHELUHENR 1301auMn, NO3BOJISIOWEro NofyyYnTs NpUeMaemMyo ans
anekTpoHarpeBaTens TemMnepaTypy Ha rpaHuue pasgena c/ioeB. 3Ta B3aMMOCBS3b MoKa3aHa Ha PUCYHKe 2.
Mpu onpegeneHnn coveTaHUs TUMOB W TOJLLMHbI BHYTPEHHE U BHELHEN U30N1aLMKn cneayeT yunTbiBaTh Mak-
cUMasnbHYyIo TeMMnepaTypy oKpyxcatoLleit cpegsl. Heo6xoaumo obpalaTb BHUMaHWE Ha MOHTaX COeAVHEHU 1
BHYTPEeHHE N30/1ALMmn C y4eTOM TemnioBOro paclumpeHus Tpy6onposoaa.

B ATA
/ 1/
3
4 5 6

prirry

i
T

t — meTannuueckan o6onouka 2-—wu30nAUNA. 3 — N30AMPOBaHHAs Tpy6a C MeTananyeckoi
o6onoukoii: 4 — repmeTnsupylouas MactTuka: 6 — repmeTusMpylowWmnii 6aHaax: B — M30nupylowan
neuta: 7— HanpaBfieHue BUXeHus, B— Tpy6a

PucyHok 1 — Tennomsonauns. YcTaHoBKa kKnmmaTuyeckoro 6apoepa
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1— rpy6a 2-- BHyTpeHHnii cnoit nsonsauun; 3— o6achooatens Tpy6onposoaa; 4 —BHEW HKA
cnoii usonayumn; 5 — metannuyeckas onbla (antommHmesas); 6 — Tpyba c MakcumanbHoi
TemnepaTypoii; 7 - TemnepaTypa NOBEPXHOCTU KOHTakTa; 8 — TemnepaTypa NOBEpPXHOCTN

BHeWwHeli nsonauun 9— TemnepaTypa okpyxaloujeii cpeasbl

PucyHOK 2 — TunuuHblii TeMnepaTypHblii npodnib

6 lpoeKkTUpoOBaHME CUCTEMDbI

6.1 BBepgeHue

Mpn Nt06OM NPUMEHEHUN CUCTEM pacnpefeneHHOro 3IeKTpoHarpeBa ocobble TpeboBaHUsA NpebaBAs-
HOTCS K UX NPOEKTUPOBaHMWIO, NOCKONbKY HE06X0AUMO o6ecneunTs Tpebyemyto TeMnepaTtypy v NoAaepXmeBaTtb
ee B 3aJaHHblX YCNoBUsIX. PacnpeaeneHHble 3/IeKTpoHarpeBaTesibHble CUCTEMbI BCEr4a B3aMMOAENCTBYIOT C
LpYrMMK 3nemeHTamMn o6opynoBaHus, Hanpumep Tenaou3onsaumeid 1 NCTOYHNKOM NUTaHUSE cucTembl. Mony-
YeHHasi B KOHEYHOM WTOre cucTeMa npeacTaBnseT coboii efnHoe Lienoe, CoOCTosee U3 BCeX yKasaHHbIX KOM-
MOHEHTOB. [1151 TOro YTo6bl NPOEKTUpPyeMas cucTtema (yHKLMOHMPOBaa B yKasaHHOM pexume, HE06X0AUMO
3HaTb 3KCcnnyaTauMOHHbIE XapaKTepUcTnukun Bsammo,qei/’lcmyrou_mx 3/1EMEHTOB CUCTEM U KOHTPO/IMPOBaThb UX.

KoHCTpyKUuMsl Nto6oii pacnpeaeneHHoli anekTpoHarpeBaTesibHO CUCTeMbl A0/MHKHA O0TBEYaTb BCeM Tpe-
60BaHNSIM MEXTOoCYyLapCTBEHHbIX CTAHAAPTOB MO MCMO/b30BAHMIO 3N1EKTPO06OpYAOBaHNSA 1 Tpe6oBaHMAM
HacTosLlero ctaHgapTta. [pu NpoeKTpoBaHMM HEOOXOAMMO paccMaTpuBaTh TEXHUYECKOE 06CNY>XMBaHNE CU-
CTEM U TEXHOMOrMYECKOro 060pyA0BaHNS C TOUKM 3pEHUS SHEPreTUYeckoi apHeKTUBHOCTM 1 NO pe3ynbTaTam
UcnblTaHUA YCTaHOBMEHHBIX CUCTEM, NOATBEPXAAtOWMX obecneveHne TpebyeMblX 3KCMIyaTaLMOHHbIX NoKa-
3artesieit 1 6e30MacHOCTY.

ToNWMHA M30NALMK U HaMPSHKEHWE NUTaHUS BAUSIKOT Ha 3PHEKTUBHOCTb KOHCTPYKLMUM pacrpeaeneHHoi
3N1eKTpoHarpeBaTesibHoV cuctembl. Mpy BbIGOpe TNa U30NSALMU OObIYHO YUUTLIBAKOT TemnepaTypy v yCnoBus
oKpy>XatoLeli cpeabl. TONWMHY U30naUMn AN TPyOGONPOBOAOB C 3/1EKTPO060rpeBOM HEOGXOAUMO BbIGUPATbL C
y4yeToM Bua 3/1eKTpoHArpeBaTens, 4to6bl 06ecneunTb ONTUMaNbHY KOHCTPYKLMIO pacnpeaeneHHoin anekTpo-
HarpeBaTefibHOl cucTeMbl. [lononHuTenbHas MHopMaumsa no aToMmy Bonpocy npueegeHa B 5.4. Bbi6op Ha-
NPSHKEHUA NUTAHKSA, NOAABAEMOrO B Lienn pacnpesenieHHol 31eKTpoHarpeBaTeibHOM CUCTEMbI, MOXET B 3HAUU-
TENbHOWN CTENEHN BNUSATL Ha 06LLee 3HEProcHa6XeHVe 1 IKOHOMUYECKME XapaKTepUCTUKN CUCTEMbI B LLEIOM.
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Heo6xoanmo cobnoAaTth JOCTATOYHOE paccTosHUE Mexay Tpybamu n mexay Tpy6amu n 4acTaMyn KOH-
CTPYKUUU ana obecnevyeHns yCTaHOBKY TeNon3onsaumm.

Mpu NpoeKkTMpoBaHUN pacrpefeneHHbIX 3/IeKTpoHarpeBaTe/ibHbIX CUCTEM, MpefHasHayYeHHbIX 418 1c-
nosib30BaHNA BO B3pPbIBOOMACHbIX Cpefax, BBOAAT AONOMHUTE NbHbIE OrpaHUYeHns, cBA3aHHble ¢ TpeboBaHu-
AMU W K1AacCOM KOHKPETHOM B3PbIBOONACHON 30HbI.

VHthopmaLumsa o cxeme Kaxgon uenu foskHa 6biTb 3aHeceHa B popMy, NpuMMep KOTOPOW NpuBedeH B
Tabnuue A.1 npunoxeHus A. n coxpaHeHa.

WHopmaLma 4nsa pacyeTa TennoBbliX NOTEPb U NPUMEpPLI NpUBEAEHbI B Npunoxenun E (ana Tpybonpo-
BOZAOB) 1 B NpunoxeHun F (gnsa pe3epByapoB).

6.2 HazHaueHue anekTpoHarpeBartesieil ¥ OCHOBHblEe TPE6OBAHUS K HUM

dneKTpoHarpesaTenu cneayeT BbibupaTb M yCTaHaBAMBaTh Taknm 06pa3om, 4Tobbl 06ecneynTb gocTa-
TOYHOE KOJINYECTBO 3HEPruu:

a) AN KOMMeHcauun TennoBblX MOTepb NPU NOAAEPXKaHUWM yKa3aHHON TemnepaTtypbl 06bekTa npu
yKa3aHHOW MWHMMasbHOW TemnepaType oOKpyatouleit cpefbl (cM. meTog pacyeta B FOCT 31610.30-1),
nnm

b) NoBbILEHNSA TemMnepaTypbl 06beKTa U ero CoAepP>KMMOro, Korga aTo yka3aHo, B TeyeHue 3afaHHoro
nepuoga spemeHu (cMm. 6.6); nnu

C) OAHOBPEMEHHO YKa3aHHOe B NepeyncneHmsax a) u b).

Mpwn BbI6GOpPE pacnpefeneHHOro afieKTpoHarpesarens Heob6XxoAnMO MPUHMMATb BO BHUMaHWe pacyeT
MaKCUMasibHO BO3MOXHOW TemnepaTypbl 060/104KM B HE6GNAronpuATHbLIX YCNOBUAX, Kak ykasaHo B FTOCT
31610.30-1. MeToabl onpeaeneHust TemnepaTypbl BKIOYAKT METOA Knaccudmkauum nsgenuii, Mmetos crabu-
NIM3NPOBAHHON KOHCTPYKLMM N METOZ PEryMPYyeMOi KOHCTPYKLMN.

Temnepatypa MOXeT OblTb CHUXEHA, Hanpumep, ¢ NOMOLLbIO PerynnpoBkU napameTpoB CUCTEMbI,
MCMNO/Ib30BaHNA HECKO/bKMNX 3N1eKTpoHarpeBaTenein 415 CHUKEHNA MOLLHOCTU Ha eAuHULY ANWHbBI UK C
NoMOLL b0 BbIGOpa CUCTEMbI perynmpoBaHna Temnepatypbl. VI36bITOK yCTaHOB/IEHHOW MOLWHOCTW MO cpas-
HEHUWI0 C HEOBXOAMMOW MOLHOCTLIO M CMOCO6 MPUMEHEHMS, MOHTaXa W 3KCnayaTauun afneKTpoHarpeBsa-
Tenei He AOMKHbI 6GbITb NPUYMHOW AaXe B HaMXyALUX YCNOBMAX HEAONYCTUMOrO pucka BO B3pbiBOONac-
HbIX cpefax.

M3roToBuTENb pacnpeseneHHON 3NeKTPpoHarpeBaTe/ibHOW CUCTEMbI AO/MKEH YCTAHOBUTL METOAbI NPo-
eKTMpoBaHus 1 pacyeToB. KOHeYHblii Nonb3oBaTeslb AO/MKEH NPUAEPXKUBATLCA METOA0B MPOEKTUPOBAHNUA U
pac4eToB, YKa3aHHbIX N3rOTOBUTENEM.

6.3 O6y4oHMe

CneynanucTbl, NpUHUMaKLUiMe yyacTUB B MPOEKTUPOBAHWM CUCTEM pacnpefesieHHOro 3/1eKTpo-
Harpesa. AO/IXHbI NPOXOoAUTb o6yqu|/|e C UeNnbl 0BNafeHUs BCEMU HEOOXOAMMbIMU TEXHOMOTMYECKUMU
npunemamu.

6.4 BoiGOp pacnpefeneHHOro afieKTpoHarpesaTens

6.4.1 O6wwue TpeboBaHus

Mpwn BbIGOpE pacnpefeneHHOro afieKTpoHarpeBaTens 415 KOHKPeTHOro NpumMeHeHns HeobxoAumo pac-
CMOTPETb C/ieAytoL e OCHOBHbIE XapaKTepUCTUKN KOHCTPYKLMN:

a) MakcumanbHO fonycTuMas TemnepaTypa Ana pacnpefeneHHblX 3NeKTpoHarpeBareneii fomkHa 6biTb
BbllLe MakCuMasibHO BO3MOXHOW TemnepaTypbl 06beKTa NPy HOPMasIbHOW aKCnayaTaLum;

b) pacnpegeneHHble 3NeKTpoHarpesaTenn Ao/KHbl 6biTb MPUFOAHBI ANA PaboTbl B yKa3aHHbIX YC/I0BUAX
OKpYy)atoLLei cpefbl, Hanpumep B KOPPO3MOHHO-aKTUBHOM aTMocdepe Uav NpU MUHUMaNbHOW TemnepaType
OKpy>atoLLen cpeapbl;

C) pacnpefenieHHble CeTeBble 3NIeKTpoHarpeBarTenn gomKHbl 6biTb CepTUhULMPOBaHbI AN18 NCMONb30Ba-
HVA B faHHOW B3pbIBOONACHOW cpefe.

Mpwn akcnayaTauuy aneKkTpoHarpesaTens cyliecTByeT MakCHManbHO AONYCTUMas yaebHas MOLWHOCTb,
6e3onacHas Ana o6bekTa WM ero COAEepPXXMMOro. B HEKOTOpbIX C/yyvasx 3HauyeHwe yAesbHON MOLLHOCTM
0COBGEHHO BaXXHO, Hanpumep, Korga peyb uAeT o yTepoBaHHbIX Tpybax, pe3epByapax, CoAepXalyux Kay-
CTUYECKYIO COAY, UV TEPMOUYYBCTBUTENbHbLIX MaTepuanax. MakcumanbHO AONyCTUMas yAenbHas MOLHOCTb
[O/MKHa ObITb YKa3aHa B JOKyMeHTaLumm K cucteme. MoxeT noTpeboBaTbca napansienbHas TpaccupoBka uim
yK/ULKa Cnvpanblo OgHWUI 3NeKTpoHarpesaTens.
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6.4.2 dneKkTpoHarpesartenu, N3roToBaseMble Ha MecTe

JlonyckaeTca npyMeHeHWe M3roToBNSEMbIX HA MecTe afleKTpoHarpesartesneid, ecnu cobnoaeHsl cneay-
foLne ycnosus:

- NepcoHar, BbIMOMHAOWMIA YCTaHOBKY, MeeT Heob6XxoAMMY0 KBanuuKaLmnio B 061acTy cneyunanbHbix
MeTOf0B MOHTaXa;

- aNeKTpoHarpesaTeny cepTuduunpoBaHsl 4719 3roTOBNEHNA Ha MecTe;

- B MHCTPYKLMSIX MO YCTAHOBKe, NPejoCTaB/IEHHbIX M3rOTOBUTE/IEM, NPeAYCMOTPEHO U3roTOBEHNE 3NEK-
TpoHarpeBaTtesfieil Ha MecTe;

- afekTpoHarpeBatenb(u) npowen(nm) nonesble (3KCNayaTalMOHHbIE) UCMbITAHNSA, YKa3aHHble B 8.5.5;

- 3afleKTpoHarpeBaTeneii) MapkmpoBaH(bl) B cooTBeTcTBMM ¢ TOCT 31610.30-1.

dnekTpoHarpeBartenb(1). He 3anpeLleHHbIi(e) AN NPUMEHEHNSA B CBA3W C YKa3aHHbIMU Bbille Tpeb6o-
BaHUSAMU. TEXHUYECKN NPUrofeH(Hbl) AN NPUMEHEHUs, O4HaKo HeobXxoauMo onpeAennTb MakCMMasbHO A0-
NyCTUMYIO YAENbHYI0 MOLLHOCTb 47151 KaXKAOr0o 13 HUX. DTO 3aBUCUT OT KOHCTPYKLMW 3N1eKTpoHarpesarens, ero
MakcumasibHO AOoNyCTUMOW TemnepaTypbl, MakCMasibHON paboyeii TemnepaTypbl U MakCMMasnbHO AOMYCTU-
MO TemnepaTypbl 06bEKTA U TENON30NALUN.

[na Kaxaoro KOHKPeTHOro pacnpefeneHHOro 3feKkTpoHarpeBaTens MakcuMasbHO AonycTuMas yaenb-
Has MOLLHOCTb A0/DKHa ObITb ONpefeneHa no faHHbIM U3roTOBUTENS, OCHOBaHHbLIM Ha UCMbITAHUAX, yKa3aH-
Hbix B TOCT 31610.30-1. 3HaueHue JOMKHO 6biTb BbIGpaHO TaknM 06pa3om, 4TOObl He Oblna MpeBbllieHa
MaKCMManbHO fonycTumas TemnepaTypa Ans pacnpefeneHHOro anekTpoHarpesartens. MNpefenbHoe 3Have-
HMe MaKCMManbHO J0NYCTUMON YAeNbHOW MOLHOCTN ANA KaXKAOr0 3/eKTpoHarpeBarens f0MKHO 6biTb 1M60
BbIGPAHO MO A@HHbIM U3roTOBUTENSA, NGO ObITh PaBHLIM 3HAYEHWIO, ONpefeieHHOMY A1 4aHHOro npotecca,
B 3aBMCKMMOCTM OT TOrO, Kakoe 3HayeHue Huke. OfHaKo yaenbHas MOWHOCTb MOXET 6biTh ele 6onee orpa-
HMYeHa Npu Heob6XO0AMMOCTN UCMO/b30BaHNA NapanienibHOi TPacCMpPOBKM.

Pa3paboTumk MOXeT Bbi6paTh TUMN. ANVHY UK pa3Mep 1 Harpy3Ky pacnpefefieHHOro afieKTpoHarpesare-
nsA. PakTMyeckas ycTaHOB/IEHHAs Harpyska fo/kHa 6bITb HE MeHbLUE, YeM NPOEKTHas, a pakTuyeckas yaenb-
HasA MOLLHOCTb He BbIlle yKa3aHHOW paHee. Tvn afeKTpoHarpesBaTens v 3Ha4eHUs yCTaHOBNEHHOM Harpysku n
yAEe/bHOW MOLHOCTU JO/KHbI ObITh YKa3aHbl B JOKYMEHTALMN K CUCTEME.

6.4.3 CneyunanbHble TUNbI pacnpejeneHHbIX 3NeKTpoHarpesartenei

MocnefoBaTenbHble W NapanfienbHble pacnpefeneHHble anekTpoHarpesaTtenn 06bIYHO BbIGUpaOT No
NX 3NEKTPUYECKUM napameTpam.

B nocnepfoBaTesibHbIX pacnpefenieHHbIX 31eKTPOHArpeBaTesnsx B KaUecTBe HarpeBaTe/lbHOro afieMeHTa
06bI4HO MCMOMB3YIOT 3NEKTPUYECKNIA NPOBOAHUK (KUYy), MO3TOMY Hanps>KeHue nNUTaHusa W AnHa uenu cTa-
HOBATCA KPUTUYECKUMWU MapameTpamMn A8 KOHCTPYKUMW KakAoW uenu. MocnepoBaTtefibHble pacrnpegeneH-
Hble 3/1eKTpoHarpeBaTeny ¢ NOAUMEPHOW n3onsaumeli 0co6eHHO NOAXOAAT AN YCTaHOBOK C A/IMHHOW Lenblo.
MocnefoBaTenbHble pacnpefeneHHble 3/IeKTPOHarpeBaTein ¢ MUHepanbHON n3onaumeli 1 MeTaiIMyecknumm
060M104KaMy 0COGEHHO NOAXOAAT ANA NOALEPXaHNA OYeHb BbICOKOW TemnepaTtypbl npouecca. Mapannens-
Hble pacnpefesieHHble 3ieKTpoHarpeBaTenn 06bIYHO COCTOSIT M3 ABYX NapasnsiefibHbiX NMPOBOAHWKOB, pa3je-
NIEHHbIX MONUMEPHbIM WUAW MeTaNIMYeCcKUM HarpeBaTeflbHbIM 3/IEMEHTOM, KOTOPbI MoayyaeT nuTaHue oT
NPOBOAHNKOB. OHW. Kak NpaBuio, UCMO/b3YIOTCA AN 3alWnTbl OT 3aMep3aHus 1 Nogaep>KaHusa TemnepaTypsl
npouecca B CNOXHbIX Tpyb6onpoBoAax. B anekTpoHarpeBatenie NOCTOSSHHOM MOLWHOCTM O06bIYHO NPUMEHSAIT
CnupanbHbIi METANINYECKNI HarpeBaTeNbHbIA 3/1eMeHT.

dnekTpoHarpesaTenb C MOMIOXKUTE/IbHbIM TeMNepaTypHbIM KO3 duuneHTom conpoTneneHus (Tepmo-
pe3ucTop ¢ MTK). kak NpaBuao, COCTOUT M3 NOIMMEPHOr0 HarpeBaTeNbHOro 31eMEHTa, 3KCTPYAUPOBAHHOIO
MeXay NPOBOAHMKAMU.

Tun anekTpoHarpesBaTens ¢ OrpaHNYeHMeM MOLLHOCTK 0ObIYHO pacrnonaraeTcs Mexay HarpeBaTensimu
npeablaywmnx TMNoB ¢ 6051€e BbICOKOW BbIXOAHOW MOLLHOCTLIO Npu 60nee BbICOKOW paboyeli Temnepartype,
yem y Tuna MNTK. ¢ 04HOW CTOPOHBI, 1 C 6onee HWU3KOW paboyein TemnepaTypoli, Yem Yy aneKTpoHarpeBaTens
MOCTOSAHHOM MOLWHOCTU, C APYrOW CTOPOHBI.

6.5 OnpepgeneHne MakcuManbHO TemnepaTypbl

6.5.1 O6wue TpeboBaHUA

HeobxoanMo TOYHO onpefenAaTb MakcMManbHYl TemnepaTypy 060/104KM pacrnpefeneHHoro afnekTpo-
HarpeBaTens AN BCeX NPUMEHeHW BO B3PbiBOONACHbIX cpefax. OyeHb BaXXHO, YTOObI MPOEKTUPOBLLMK CU-
cTeMbl cO6/0an BCE PYKOBOACTBA, TEXHUYECKME YC/I0BUA N METOAMKY MPOEKTMPOBAHUSA, NpesocTaB/ieHHble
nsrotosutenem B cootBetcTBum ¢ FTOCT 31610.30-1. HekoTopble NpUMepbl NPUMEHEHUIA, A1 KOTOPbIX BaXKHO
onpefensaTb MakCUManbHy TeMnepaTypy 060/104KM, NPUBELEHBI HIDKE:

8
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a) HemeTanMyeckuii Tpy6onposos, A8 KOTOPOro MakcuMasibHas Temnepartypa 3/1eKTpoHarpeBaTens
MOXET NPMBAMKATLCA K MakCcuManbHO foNyCcTUMOW TemnepaType 06bekTa, TeNA0U30ALMN NN LPYTNX KOM-
MOHEHTOB CUCTEMbI:

b) YCTAHOBKM, B KOTOPbIX OTCYTCTBYIOT YCTPOICTBA yNpaBAeHNUA UM AaTUYMKN KOHTPONSA TeMneparypsl
OKpY>atoLLen cpefbl, MpW HaIMYMN NOTEHLMaIbHO BbICOKMX TemMnepaTyp 060/104KN B COCTOSIHUN PaBHOBECUS;

C) YCTaHOBKM, B KOTOPbIX HEOOXOAMMO MOALEPXMBATb TemnepaTypy npoLecca C BbICOKOW CTeneHbio
TOYHOCTW;

d) ycTaHOBKM BO B3pbIBOOMACHbIX cpefax, 418 KOTOpbIX NpeAnonaraetcs, YTo perynvpyoowmin Tepmo-
cTaT He paboTaeT, 1 NpuU 3TOM TemnepaTtypa 060104K/ pacnpefesieHHOro afiekTpoHarpeeaTens He MOXeT npe-
BblWaTb TemMnepaTypy BOCM/IaMEHEHUSA UM TeMMNepaTypy camMOBOCNIaMeHeHUA A5 rasa, napa uam roptoyei
nblW, HaNN4YMe KOTOPbIX NpegnonaraeTcsa Ha 4aHHOW nioLwagke.

Heobxoanmo, 4To6bl NPOEKTUPOBLLMK NOHUMA, YTO BO3MOXHbI TpU cnocoba 3almnTbl pacnpefeneHHo
3NeKTpoHarpeBaTeslbHOM CUCTEMbl OT NPEeBbILIEHNA NpeAenbHON TemMnepaTypbl: 3neKTpoHarpeeaTesb € No-
NIOXXUTENbHLIM TeMrnepaTypHbIM KO3(PdULMEHTOM, UCMONb30BaHNE OrpaHUYMTeNnsd TemnepaTtypbl Wan pery-
JIMPYIOLLEro YCTPOCTBa N pacyeT cTabuan3mpoBaHHON KOHCTPYKUMU. MeTodbl U OrpaHNYeHns npu pacyete
npegenbHoli TemnepaTypbl onucaHbl B TOCT 31610.30-1.

Mpy ucnonb3oBaHUM OAHOMO YCTPOMCTBA PEry/MpoBaHus TeMnepaTtypbl ANS HECKONbKUX 06befuHEH-
HbIX pacnpefefieHHbIX afeKTpoHarpesaTeneil (0CO6EHHO Ha yCTaHOBKaxX C HECKONbKUMMU pexxnmamu NnoToka)
KaXK[bli pacyYeTHbIA PeXKMM HEO6X0AMMO aHaNM3MPOBaTL Kak PeXnM ANA CTabUIN3MPOBAHHON KOHCTPYKLMWN.

6.5.2 PacnpefieneHHble 3fieKTpoHarpesaTeIn ¢ NONI0XMNTE IbHbIM TemnepaTypHbIM KO3 hULMEHTOM

PacnpegeneHHbIM 3neKTpoHarpeBaTeiaM, MOLWHOCTb KOTOPbIX 3HAYUTEIbHO CHUXKAETCHA C YBE/IMYEHU-
em TemnepaTypbl, TO eCTb 3N1EKTPOHArpeBaTeIsiM C NONOXUTENbHBIM TeEMMepPaTypHbIM KO3 HULNEHTOM, TEM-
nepaTtypHbIii Knacc MoXeT 6blTb NPUCBOEH NyTeM UcNbITaHWli (kak ykazaHo B FOCT 31610.30-1). Bo MHOrumx
cnyyasx fONONHUTENbHbIE MEePbl PEryiMpoBaHuns 4nsa orpaHuyeHns TemnepaTypbl He TpebytoTcs, ecnm Knacc
TemnepaTypbl 31eKTpOHarpeBaTens HXe, YeM yKa3aHo ANA AaHHOro npumeHeHus. OAHAKO MOXHO npume-
HATb OrpaHnynTeNb TemnepaTypbl 1 CTabUIN3NPOBAHHYIO KOHCTPYKLMIO, YTO6bLI 3KCMyaTupoBaTb CUCTEMY B
6onee y3KoMm Anana3oHe TemnepaTyp TEXHONOrMYECKOro npowecca.

6.5.3 CtabunmsnpoBaHHas KOHCTPYKLNSA

B ocHOBe cTabunn3MpoBaHHOW KOHCTPYKLMW NEXWT NPUHLMN OnpefeneHns MakcumanbHol Temnepa-
Typbl 06beKTa 1 060104KN pacnpefesieHHOro afleKTpoHarpesaTens B XyALWMX YCI0BUAX aKcnayaTauum. 31o
pacueT ycn0BWii paBHOBECUS, KOTOPbIE BO3HMKAIOT, KOrAa KO/IM4YecTBO NOABOAVMOrO Tena paBHO noTepe Ten-
na cuctemoit. Habop XyfLmnX YCN0oBWiA BKIOYAET:

a) MaKcumasibHy0 Temnepartypy oKpy><atoLeli cpefibl, KoTopas 06bIYHO NMPUHUMaETCs Ha ypoBHe 40 °C.
€C/IN He yKa3aHo VHOoe:

b)oTcyTcTBUE BeTpa (HEMOABWKHbIN BO34YX);

C) UCNONb30BaHNe YMEPEHHOro VAN MUHUMaJIbHOTO 3HaYyeHus KoaduumeHTa TennonpoBogHOCTH Te-
naousonaAunm;

d) oTcyTCTBME TEMMNEPATYPHOrO PErysiMpoBaHus rno nNpoekTy uam Ansa Toro, YTobbl CMOAENNPOBaTL 0TKa3
TemnepaTypHOro pene;

€) paboTy anekTpoHarpesaTens npu HanpsHXeHuu, NpesbilaloLLLeM ycTaHOBIEHHOe paboyee Hanpse-
Hue Ha 10 %;

0 paboTy aneKkTpoHarpeBaTens Ha BepxHeMm npefesie Npov3BOACTBEHHOIO JOMNYyCKa UAN NpY MUHUMaSTb-
HOM yAenbHOM COMPOTUBAEHUN ANSA NOCNeA0BaTEbHbIX pacnpefeeHHbIX 31eKTpoHarpeBaTenei.

CneunanbHble Tpe6oBaHNA K CTabWUIM3MPOBaHHOM KOHCTpyKUuun npmeegeHsl B TOCT 31610.30-1. Wc-
NbITaHMSA A8 CTabUAM3NPOBAHHON KOHCTPYKUMM Takke onpegenersbl B TOCT 31610.30-1. Kak npaBunio, Mak-
CMMasbHYl0 TemnepaTypy NMOBEPXHOCTU 3/1eKTpOHAarpeBaTens paccyuTbiBaloT No @opmynam, BblBEAEHHbIM
Ha OCHOBE OLEHKM 3MMNUPUYECKUX AaHHbIX U TEOPETUYECKUM METOAO0M, OMMUCaHHbIM B npuioxeHun K FOCT
31610.30-1. B KOTOPOM paccMOTpeHa MeTOAMKa MPOBEPKU KOHCTPYKUMKU 3neKTpoHarpesaTensd. B kauvectse
anbTepHaTUBbI NPU KOHCTPYMpPOBaHWW AOMYyCcKaeTcA NPUMEHATb MporpaMMbl, MO3BONSAIOLWME PaccyUTbIBaTb
MaKcuMasibHYIo TemrepaTtypy 060/104KM Ha OCHOBE CaMblX HEGNArOMPUATHBLIX NapamMeTpos.

6.5.4 Perynupyemasi KOHCTPYKLUMA

OrpaHnunTenb TemnepaTtypbl/perynvpytoliec ycTpoNcTBO [0/MKEeH(HO) NpefoTBpaTUTh MpPEeBbILEHNE
3NeKTpoHarpesaTeneM TemnepaTypbl B OCHOBHOM 3a CHET onpefesieHns.

a) TemnepaTypbl 06bEKTa UAN LPYTUX KOMMOHEHTOB YCTAHOBKM;

b) TemnepaTtypbl 060/104KN 3/1IEKTPOHArpeBaTens;

C) Apyrvx napameTpoB, KpoMe TeMnepaTtypbl, HanpuMep Toka.
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OrpaHnunTens TemnepaTypbl/perynupytollee yCTpoicTBO JO/MKEH(MO0) pasMblkaTb Lenb B ClyyaB He-
MCNPaBHOCTU AaTyMKa Wan caMoro orpaHMuuMTens TemnepaTypbl/perynnpytowero yctpoiictea. CneunanbHblie
TpeboBaHMA AN perynmpyemMbiX KOHCTPYKUMIA npuBegeHsl B TOCT 31610.30-1.

Heob6xoammo ncnonb3oBaTh annapaTypy ynpaBaeHUs 1 KOHTPOsA, OTBeYaroLlyo TpeboBaHNAM HacTos-
Lwero cTaHgapTa v TpeboBaHNAM K NPUMEHEHWI0 B npoLieccax pas3/iMyHbIX BULOB B COOTBETCTBUM 3afaHHbIMU
rnokasarefiiMn HafeXHOCTU U TOYHOCTU, C YUeTOM COriacoBaHuWa MONOXeHwn 7.1.

6.6 Harpes 1 oxnaxgpeHue

[Nsi HEKOTOPbIX YCTAHOBOK HEOGXOAMMO YKa3blBaTb, YTO pacrpefeneHHas afeKTpoHarpeBarenbHas cucte-
Ma cnoco6Ha NOBbICUTL TEMMNEPATYPY HEMOABMKHOIO NPOAYKTA 3a ONpeseNeHHbI Nepuos BpeMeH!, BCeacTeue
YEero MOXET NOTPEGOBATLCA €r0 OXNAXAEHVE. TPeGOBaHUA KHArPEBY U OXNaXKAEHWIO NPUBEAEHbI B NPUMIOXKEHUN G.

6.7 CBefleHNA 0 KOHCTPYKLUUU

6.7.1 TPOEKTHO-KOHCTPYKTOPCKAA AOKYMeHTaLmna
[na cospgaHns paboTocnoco6HON KOHCTPYKUMW pacnpefeneHHOro aneKkTpoHarpesaTens npy NpoekTu-
poBaHMN He0b6XOANMO WMCMO/b30BaTh akTyaslbHYl MH(OPMaLnio 0 TEXHOI0rMYECKOM npouecce 1 060pyAo-
BaHUM N BHOCUTb B KOHCTPYKLMIO M3MEHEHWUs Npu N06biIX NepecMoTpax TEXHUYECKUX YCNOBUIA U YepTexei,
NMeIoLWNX OTHOLEHME K pacnpefefieHHON aneKTpoHarpeBaTebHOWM cucTeme.
Mpn KOHCTPYMPOBaAHUWN 3/1eKTpPOHarpesaTesnsi MOryT NPUMeHATLCA Ntobble AN BCe Crefytlolme ane-
MEHTbI:
a) napameTpbl TEXHO/IOMMYECKOro npotiecca:
1) foKyMeHTaums 0 Knaccupukauuy 30H. BK/IKOYasi COOTBETCTBYIOLLYIO TeMMNepaTypy camosocniame-
HeHus:
2) 6110K-CXeMa CUCTEMbI yrpaB/ieHns:
3) AeTanbHble YepTeXxu 060pyaoBaHUS (Hacochl, BEHTUAN, (UNbTPbI U T. 4.);
4) npoueccbl, CNOCOGHbIE BbI3BaTb MOBbILIEHNE TemMnepaTypbl Tpy60npoBoAa, HanpuMep BbIXOS,
napa nim ak30TepMUYEcKne peakLuuu.
b) napameTpbl Tpy6onposoaa:
1) uepTeXxu pasmelieHna o6opyoBaHNa (CXeMbl, pa3pesbl U T. 4.);
2) uepTexxn Tpybonposoga (CXembl, N30METPUYECKMNE YEPTEXMN, NEPEUYHUN TeXHONOTNYECKNUX Nn-
HUA N T. A.).
3) cneymdurkauun Tpy60npoBoaoB;
4) Heo6X0AUMO MOALEPXKMBATL COOTBETCTBYIOLLME PACCTOAHUA MeXAY Tpybamu n mexay Tpybamu
N YacTAMU KOHCTPYKLUK AN o6ecnedyeHns yCTaHOBKN TENI0MU30NALMUN.
c) TpeboBaHWA U AaHHble O TEMNOU30ALNN:
1) TemnepaTtypHble napameTpbl KOHCTPYKLUW;
2) cneundmkKauy TeNI0N301A9LUN;
3) rpadimkm ycTaHOBKM TEMI0M30NALMY;
4) BejOMOCTb MaTepnasos;
d) anekTpuyeckne napameTpbl:
1) anekTpryeckue cxembl (MPUHLMNNANbHbIE 31EKTPUYECKNE CXEMbI, CXEMbI COEAMHEHUNA U T. A.);
2) cneuundmkalLm 3aneKTpoobopys0BaHUS;
3) nHdopmayma 06 o6opyaoBaHUN.
4) pyKoBOACTBA N0 MOHTAXY ¥ 3KCnayaTaLuyn 060pyL0BaHNs;
5) BeJOMOCTb MaTepnasios.
6.7.2 NopeyHn N30MeTPUYECKNX BUAOB NN KOH(UTypaunii afekTpoHarpesatens n guarpammel
pacnpefeneHuns Harpysku
[aHHble Ans pacyeTa CXeMbl K&XXA0ro pacrnpefe/nieHHOro aneKTpoHarpeBaTens fO/HKHbI BKIOYaTb cre-
AYOLLYI0 MHoPMaLnIo:
a) [aHHble ANsA pacyeTa:
Nknaccu@urKaynioB3pbIBOOMACHbIX 30H, BKIOYAA caMyto HU3Kyl TemnepaTtypy BocniameHeHus
ONS KaXA0M 30HbI (ecnv NpUMeHsieTcs):
2) 0603HayYeHne Tpybonposoga Uanm HoOMep JINHUK:
3) pasmep, cneyudukalumo u matepuan Tpyobl;
4) TVN, HOMWHaNbHbIV pasmep, TONWWHY U KOIPDOULMNEHT TENIOU30NALNN K;
5) o603HayYeHne aneKTpoHarpesatens H/uaM HoMmep Lenu:
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6) TemnepaTypy, KOTOpPYHO HEOGXOAUMO NOAAEPXKMBATD;

7) MakcumanbHyto TemnepaTypy npouecca;

8) MUHMMasbHYI0 TeMNepaTypy OKpy><atoLei cpegsl;

9) MakcMManbHyl BO3fAENCTBYIOLLY0 TeMnepaTtypy (eCnum NpUMeHsieTcs);

10) makcumanbHyo TemnepaTypy o60n04ku (ecnm Tpebyetcs);

11) TennoBble NOTepM NpU NOAAEP>KaHUN >Xenaemoi TemnepaTypbl Ha eAnHULY A/IMHBI Tpy6o-
npoBofa;

12) napameTpbl HarpeBa (ecnu TpebytoTcs);

13) MowWHOCTb, BT Ha eguHMLY ANVHBI 3N1eKTpOHarpesartens, nNpyu nogaepXaHun >kenaemMon Tem-
neparypbl;

14) 06LWyt0 MOLWHOCTb, BT;

15) NycKOBOW TOK B LieMn 1 TOK B YCTAHOBUBLLUEMCS PEXUME;

16) BeAOMOCTb MaTepuasnos;
b) ycTaHOBOYHbIE YepTexu:

1) ycTaHOBOYHbIe YepTexun 060pyA0BaHNA B M30METPUYECKOW NPOeKLuK;

2) MecToHaxoxeHne TpybonpoBoga ¢ HOMepPaMu NINHWIA:

3) MecToHaxoXAeHune CUI0BbIX Pa3bemMoB, KOHLEBbLIX YNIOTHEHUIA, AaT4YMKOB TemMnepaTypbl, ecnv
NPUMEHAIOTCS.

4) pnnHy Tpy60npoBoaa;

5) oTHOLWeHWe Tpacchl HarpesaTtens KAjnHe Tpybonposoga:

6) 4NNHY 3neKTpoHarpeBaTeneil;

7) [ONONMHUTENbHYIO ANIMHY 3/1eKTPoHarpeBaTens, NPUMEHSEMYIO A5 BEeHTUNeN, Tpyboaepxare-
nei v gpyrux cuctem TenaooTBoAaA:

8) HOMMHaNbHOE HanpsXXeHue;

9) Homep unmn o603HaYeHNe 31eKTpopacnpeaeMTebHOrO WKTKa, 0603HaYeHne annapaTypbl aBa-
PWIAHO CUrHaNU3aumMmn 1 ynpasneHns 1 yCTaBKN 3aLliuT.

6.8 Cuctema anekTponutaHus

Cuctema 3neKTpoONuUTaHUs pacnpefeneHHol 3nekTpoHarpeBaTelbHOMW CUCTEMbI COCTOUT M3 UCTOYHU-
Ka NUTaHus, pacnpefenuTenibHbiX TpaHCcopMaTopoB U pacnpesenuTeNibHON CMCTEMbl 3/IEKTPOHArpeBaTens
(cM. nogpo6bHyto nHgopmanmio B (5]).

MICTOYHMK NUTaHNA ABNAETCA OCHOBHbLIM 3/1IEMEHTOM B KOHCTPYKLMW pacrnpeeneHHol anekTpoHarpesa-
TENbHOW CUCTEMbI, NO3TOMY PEKOMEHAYETCSH ONpeaensTb YPOBHW HaNPsHKEHUA U haKTM4eckoe MecTopacno-
NI0KEHNE UCTOYHVKOB NUTaHWS Ha pPaHHKX 3Tanax paspaboTkn CUCTEeMbI.

HoMUHanbHy0 MOLHOCTb, 0603HayYeHne kB A, pacnpefenuTenbHbiX TPaHCHOPMATOPOB PacCcyMTbI-
BalOT HA OCHOBE MaKCVMaslbHOW MPOEKTHOW pabouel Harpysku, npu 3TOM YYMTbIBAOT MYCKOBOW TOK U Bbl-
6paHHyl0 pe3epBHY0 MOLHOCTb. MaKCUMasbHYH0 MPOEKTHYI pabouylo Harpysky 1 MycKoBble Harpysku pac-
CUMTLIBAIOT Ha OCHOBE MWHMMasIbHO MyCKOBOW TemnepaTypbl. [Ns TOro 4tobbl ONTUMWU3NPOBATL pasmep
TpaHcgopmaTopa, He06X04MMO PAcCMOTPETL 3anyCK HaMMeHbLUIEro Yucna uenei 3a oguH pas. HomMMHanbHas
MOLLHOCTb, 0603Ha4eHne KB *A, TpaHcopmarTopa [o/KHa COCTaBAATb He MeHee 125 % OT paccuMTaHHOi
MaKCUMasibHOM Harpy3ku, 4To CBA3aHO C TOKaMuW 3/1eKTpoHarpesarens, BO3HMKAKOWMUMUN NPU Nycke U3 X0N0A-
HOro COCTOSIHUA. B 3aBMCMMOCTW OT BEIMYMHBI U (DAKTUYECKOTO pacnpefenieHnst HarpeBaTebHbIX Harpy3ok
4N OQHOV CMCTEeMbl 3N1EKTPONMMTaHUS MOXET NOTpe6oBaThbC HECKO/bKO pacnpeAennTesibHbIX TpaHcgopma-
TopoB. BTopuyHas o6MoTKa pacnpegennTenibHOro TpaHcopmaTopa AoMkKHa 6biTb 3a3eMIEHHON CMCTEMON.

Mpn NPoeKTUPOBaHNM pacnpefennTenbHON CUCTEMbI ee (haKTUYeCcKoe MecTopacnosoXeHve onpegens-
0T C y4eTOM pacnosioxeHus Tpy6onposoga. Mo BO3MOXHOCTW pacnpedennTesbHble WWTKN yCTaHaBIMBaloT
B 6e30nacHbIX 30Hax U 30Hax, B KOTOPbIX OTCYTCTBYET arpeccMBHas cpeja. Boibop cTeneHun 3awutbl uMap-
KMPOBKM B3pbIBO3aLLMNTLI 060/104KN pacnpesenuTensHOro WUTKa 3aBUCKMT OT OKpYXKatoLeil cpefbl U Knacca
30Hbl. Ha BHELUHIO CTOPOHY KaX[oi 060/104KM A0/MKHA OblTb YEeTKO HaHeceHa crneuuanbHas MapkMpoBka
CUCTEMbI, W 3N1eKTPMUYECKNe CXeMbl AO/MKHbI GblTb AOCTYMNHbI. ANA KaXKAOro OTBETBEHMS OT LEnu nNuTaHus K
Lenu pacnpegeneHHOro afieKTpoHarpeBaTens UCnosb3yoT YCTPOCTBO 3aluTbl OT Neperpysky no Toky. Mpu
BbI6GOpPE TEXHWYECKMX XapaKTepuUCTUK 3TOr0 yCTpPoiicTBa cnejyeT yuuTbiBaTb NYCKOBblE TOKW 3neKTpoHarpe-
BaTeNs 1 UX NPOAOC/MKNTENBHOCTL NPU MUHMMaNbLHOK BO3MOXHON TemnepaType 3feKTpoHarpesartesns A0 ero
BbIX0Za B paboumnii pexxmm.

PekomeHAyeMoe 4MCno afieKTpoHarpeBaTesieil an 6710KOB HarpeBaTeneil Ha OA4HO 3alMTHOe YCTPOii-
CTBO He [O0/DKHO NpeBbILLaTh NATU.

u
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6.9 Tpeb6oBaHMSA K 3a3eMIEHUIO

Tpe6oBaHMs K 3a3eM/IEHUIO BK/IKOYAIOT creaytoulee:

a) 3/1IEKTPONpPOBOAsLLas 060/104Ka pacnpeseieHHOro 3/1eKTPOHarpeBaTens 4O/MKHA GbITb HAAEXHO Noj-
K/loyeHa K cucteme 3a3eMeHus;

b) B TOM c/lyyae, ecnv Lesb 3a3eMIeHNS UCMONb3YeT 3/1eKTPONpPoBOASALLYH 060/104KY, HEO6X0AUMO YUU-
TbiBaTb YCTOWUMBOCTL MaTepmana K XMMUYeckoMy BO3AEWCTBIIO, C/IM BO3MOXHO BO3AENCTBUE arpecCUBHbIX
napoB WK XXNAKOCTelA;

c) onneTka 1 060/104Ka M3 Hep)KaBerLeli cTann 06bIYHO UMEIDT BbICOKOE COMPOTUBIIEHUE, YTO MOXET
NPensiTCTBOBAaTb CO3AaHNI0 HALEXHOro KOHTypa 3a3emneHus. Cnefyet paccMoOTpeTb afibTepHATUBHbIE METO-
[ibl 3a3eM/IEHUSI U/IN UCNOMb30BaHME JOMOMHUTENIbHOIO 3a3eMEeHUS.

6.10 3awuTa 060pyLOBAHNS OT 3aMblKaHU Ha 3eMI0

3awmTa uenn nuTaHns pacnpefeneHHOro afekTpoHarpesatens Ao/xHa 6biTb CNOCO6Ha npepbiBaTbh
KOpPOTKOE 3aMblKaHWe C BbICOKMM COMPOTMB/IEHWEM Ha 3eM/I0 U OTK/YaTb TOKM KOPOTKOrO 3aMblKaHWs
(cm. TOCT31610.30-1). OTkOUEeHME cnedyeT NPOU3BOANTDL C MOMOLL LK YCTPOICTBA, NpeAHa3HaYeHHoro Ans
3aWnTbl 060pyAOBaHNA OT 3aMblKaHUSA Ha 3EM/I0 C HOMUHAa/bHbLIM TOKOM cpabaTtbiBaHusa 30 MA. uau anna-
pata 3alwuTbl, CNOCO6GHOro NpepBaTh 3aMblkaHWe Ha 3eMt0, UCMO/b3yemMOoro BMecTe C COOTBETCTBYIOLLEN 3a-
WNTON Lenun. YcTaHaBAVMBaeMblli YPOBEeHb NpepbiBaHNA AN HACTPanBaeMbIX YCTPOWCTB 06bIYHO COCTaBNAAET
HOMUHanNbHO 30 MA nnn Ha 30 MA Bbllle YPOBHA EMKOCTHbIX YTeUYeK pacnpefenieHHOro afieKTpoHarpesarens,
yKa3aHHbIX ero nocTasLUKOM.

Ecnn ycnoBmsa TexHWYecKoro o6CNy>KMBaHUSA W KOHTPONA rapaHTUpYOT, 4TO 06CNyXunBaHWe YCTaHOB-
NIEHHBIX CUCTEM BYAeT OCYLLecTBNATb TONbKO BbICOKOKBANIUMMLMPOBaHHbLIA NepcoHars, a nocTosHHas paboTa
Luenn Heobxoguma anA 6esonacHoil paboTsl 060pyf0BaHMS UM NPOLLECCOB, TO AOMYCKaeTCs He OTKA4aTb
cucTemy npu o6HapY>KeHUN 3aMblKaHUIA Ha 3eM/1t0, ecnu NpeaynpexaatoLunii curian 6yaet rapaHTMpPOBaHHO
noATBEPXAEH.

6.11 NMyck Npy MMHUMaNbHOI TemMnepaType OKpy>XatoL,ein cpoabl

HoMWHaNbHas MOWHOCTb M XapaKTePUCTVKM YCTPOICTB TOKOBOW 3aluTbl [O/MKHbI COOTBETCTBOBATH
pacnpegeneHHbIM 3/1eKTpoHarpeBaTe/ibHbIM CUCTEMAM, C/IM BO3MOXEH WX MYCK MNPy MUHUMAsbHbLIX TeMMe-
paTypax okpyxatolleii cpefbl. JononHUTENbHAA MHOPMALUSA 1 PEKOMEHAALMUMN ANA NOA0GHbIX CyYaes npu-
BEAEHbI B [JOKYMEHTALWN rounTaBlMKa MEKTPOHArpeBaTess.

6.12 inuHHbIe Tpacchl Kabens

Ecnun ncnonb3yloT napannenbHble pacnpefeneHHble afieKTpoHarpesaTenun B 60NbLINX ANnHax, yaenb-
Had MOLWHOCTb B KOHLE TpacCbl MOXeET 6bITb MEHbLLE y,qeanon MOWHOCTM B Hayasie TpaccCbl n3-3a NoTepb
HanpseHuns. 3To HeOﬁXO,qI/IMO NnpUHUMaTb BO BHMMaHMe npu onpeaneneHnn BleO,qHOI7I MOLLHOCTU 3/1EKTPO-
Harpeatena n pasmeleHnn temnepaTtypHbiX 4aT4MKoB.

6.13 AHanu3 pexuma noTtoka

Ecnm HeO6X0aMM KOHTPONb KPUTUYECKON TEMNEpPATYpbl, BCE BO3MOXHbIE PEXMMbI MOTOKA B CETU TPYy-
60MpPOBOAOB AO/KHbI YUYUTLIBATLCA MPU ONpeaeneHnn CerMeHToB Lenu anekTpoHarpeeaTens. 310 Npous-
NOCTPUPOBAHO Ha NpuMepe o60rpeBaeMoro pesepsyapa, NOKa3aHHOro Ha pucyHke 3. Bce Tpu uenu pac-
npeAeneHHoro 3fieKTpoHarpeBaTesns ¢ pasfesibHbIMU PerynsaTtopamum Heo6XoA4uMbl ANA NOAAEPXaHUA B
Tpy6onpoBoAHOI cucTeme xenaemoli Temnepatypbl. Korga nogorpeBaembllii NPoAyKT BbiTekaeT M3 6Gaka
yepes Tpyoy A. Lenu Ne 1 1 2 oTkoUeHbl, U Luenb N4 3, nporpesatolias Tpy6y, No KOTOPO/ NPOAYKT He Te-
YeT, OCTaeTCA MOAKMOYEHHON. Ecnn Bce Tpu Uenu 06beAUHUTL B OfHY C UCMOMb30BaHWEM TOJIbKO OAHOMO
perynsitopa, Tpy6a A unu B. no KOTopoli He NpoTeKaeT MOTOK, 06ecTouMBaeTcs, 1 ee TemnepaTtypa nagaet
HKE YKenaemoi.

O6BoaHas Tpyba BOKPYr PerynvpyroLwero BeHTUIA — APYroil pacnpocTpaHeHHbI cnyyaii, korga Heob6-
X0AMMO MCMO/b30BaTh AOMOMHUTENbHbIE Liefn, Kak NoKasaHo Ha pUcyHke 4.

Hwxe npuBeeHbl ABa nNpumepa TPy6ONPOBOAHbIX CUCTEM, CXEMA KOTOPbIX 3ac/Ty>KMBaeT MOBbLILLEHHOIO
BHUMaHMS. TYMUKN U KONNIEKTOPHbIE TPY6ONPOBOALI TPEBYIOT akKypaTHOW YCTaHOBKM pacnpefenieHHbIX 3/1eK-
TpoHarpeBaTe/ibHbIX YCTPOWCTB U YCTPOICTB yrpaBieHunst UMK,
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A — tpy6a A; 1 —uenb Nt 1; 2 -m yens Nt 2. 3 - uyenb N93; 4 — 3ageTa xonogHoro
IHUa, B — Tpyb6a B; 5 — TemnepaTypHblii faTunk; 6 — Hacoc: 7 — o6orpeBaemblii
pesepByap; B — 3a/jeTa rops4ero koHua

PucyHok 3 — MNpumep aHanmsa pexvma notoka

T-- yenb Nt 1; 2 —uyenb Ne 2. 3 — uenb Nt 3; 4 — 3agenka BBoja NUTaHuA:
S — KoHueBas 3ajenka; 6 — TemMnepaTypHblii gaTumk

PucyHok 4 — lMpumep 06BOAHOW TpyObI

6.14 MeTof KOHTPONA TYNUKOB

9TO MeTof, KOTOPbLIA MHOrAa WCMOMb3YIT ANA KOHTPOAA TeMnepaTypbl B CMOXHbIX TPy60NpPOBOAHbIX
CeTAX U KONNEKTOPHbIX cuctemax. MeTog Takke MOXKHO NPUMEHSTb, KOr4a He06XoANMO NoALepPXMBaTh MUHK-
ManbHoe 06LLee KOIMYECTBO AAaTHMKOB TEMNEPATYPhI AaXe B yLiep6 3KOHOMUM 3Heprun. MeTog 3aknovaeTcs
B OMnpeAeneHny MecTOMOOXEHNS NN U3TOTOBNEHNN CeKLMM TpybonpoBoaa, KoTopas;

a) UMeeT CTaTUYeCKMiA peXXnM NoToka B /1060 MOMEHT BPEMEHMU:

b) MeeT Takue e TensioBble NoTepu, Kak 1 ocTaslbHasA YacTb KOHTPO/IMPYEMOL TPy6ONpPOBOAHON CUCTEMBI.

He3aBMCMMO OT NapameTpPOB NOTOKa BCe CEKLUMMW HarpeBatoTcs. Bce cekuum co ctaTMyeckMmm ycioBu-
AMW NOTOKa 6yayT MMeTb HEOOXO0LMMOE KOMIMYECTBO Tensaa B YCNOBUSAX U3MEHEHMA TemnepaTypbl OKpy>Kato-
weli cpefbl. Cekymmn, No KOTOPbIM NPOXOASAT MOTOKW, MOTYT 6GbiTh U3MIULIHE HArpeTbl. [peumyLLecTBo 3TOro
mMeTofa COCTOUT B OCHOBHOM B KOMMPOMMUCCHOM COOTHOLUEHUMN MEXAY cbepeXXeHNeM 3HEPrun 1 3KOHOMKUEN
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Ha nepBOHavasbHbIX 3aTpatax. CnefyeT NPOABASATL OCTOPOXKHOCTL NPU NPUMEHEHUW 3TOF0 MeToAa C TepMo-
YyBCTBUTE/IbHBIMU NPOAYKTaMU.

CnepyeT npefycMoOTpeTb, BO-NEPBbIX, UTOBbI KOHTPOAUPYeMas TynukoBas cekuusi 6bina fOCcTaTouHO
ONVHHOI 1 TemMnepaTtypa B Heli He 3aBucesia 0T NoToka B CMEXHOM Tpy6onpoBoje, U BO-BTOPbIX, YTOGLI AaT-
UMK TemnepaTypbl HaXOAWCS Ha y4acTke, He 3aBUCALLEM B NaaHe TemnepaTypbl OT NapaMeTpoB MOTOKa.

6.15 [leiicTBMO TArn (BepTuKanabHbie TpybonpoBoAbl)

B pesynbTaTe Tensionepefayn MOXeT BO3HUKHYTb 3HAUMTeNbHas pasHuLa TemMnepaTyp Mexay HubdKHel
1 BepxHeii YacTsiMW BepTUKalbHOTO Tpy6onpoBoga. Eciv Heo6xoaMMo TOUHOe peryMpoBaHue TEMMNEePaTypbl,
MOryT Tpe6oBaTthcsa ABe Uau 6oslee Lenein perynmposaqusi. MakcumasbHas gavHa Lenu peryinpoBaHns ans
[/IMHHOTO BepTrKabHOro Tpy60npoBoa 3aBUCUT OT AONycKa ANa NoAAep>XUBaeMoii TeMnepaTypbl U Xapak-
TEPUCTUK XWUAKOCTY BHYTpKU Tpy6onpoBoaa. JeiicTBue TAMY MOXET 6biTb YMEHbLIEHO MyTEM MCMO/b30BaHUS
TENNOM30M5UMN GO/bLIONK MAOTHOCTM UM 06pPa30BaHNsl BO3AYLIHbIX Pa3pbiBOB B MSAMKOA TENA0M30NsAUMK C
MHTEpBaNoM 1 uan 2 M Ha BEPTUKaNbHOM Tpy6onpoBoge.

6.16 Tpe60oBaHMsA K NPOEKTUPOBAHUIO AYLW EBbIX KABWUH 1 MYHKTOB NMPOMbIBKY FNa3

MprvMeHeHne aneKTpoHarpesaTeneil npyu o6ycTpoicTBe AyLIeBbIX KabUH U NYHKTOB NMPOMbIBKW rna3 —
310 ocobas 3afava, AonosHALLWaa 06blYHOe 1cnob30BaHne oborpesarteneil TPy60NpoBOLOB B MPOMbILLIEH-
HOCTW. TMOCKOJIbKY 3TN 0OBEKTBI ABNAIOTCA YacTbio 0Ol eid cucTeMbl 6€30NacHOCTU NepcoHana, BaXHo obe-
cneynTb HeobXo4MMYI0 TemnepaTypy BOAbl U HAAEXHOCTb 3KCnayaTaunu. B oTamumns ot 60NbLINHCTBA CUCTEM
oborpesa Tpy60npoBoAOB, B AaHHbIX NPUMEHeHNAX TpebyeTca 60/iee TOYUHbIA KOHTPO/Ib TemnepaTypbl BOAbl
4NA nofjepXKaHusa ee B Y3KOM [nanasoHe.

AnekTpooborpesatenu 45 NyHKTOB NPOMbIBKW a3, AyWeBbIX KA6UH 1 COOTBETCTBYIOLMX MOAAOLLNX
Tpy6 AOMKHBI ObITb NPaBUbHO CMPOEKTNPOBaHbI, YTOObI NPeAoTBpaLLaTh 3aMmep3aHne BOAbl UAN NOAAEPXKU-
BaTb CUCTeMy nofauv Tennoin sofel. Ana 6e3onacHOCTVM nepcoHana TemnepaTypa BOfbl He JO/IXHA NPeBbl-
waTb MakcumasnbHOe 3HauyeHue, onpefiesieHHoe B MECTHbIX NpaBuiax u HopMmax unu ctaHgaprtax (06blY4HO
oT 16 go 35 °C). MHorga MoxeT noTpe6oBaTbCa Nogaep>kaHvne ocoboi TemnepaTtypbl BOAbl A5 MYHKTOB Mpo-
MbIBKM a3 1 aBapuiiHoro gywa. Heo6xoanMo paccMoTpeTb cefytoLiee:

a) A4NA npefoTBpaLLEeHNs 0XOros B MpoLlecce MCMob30BaHMSA HeobxoguMMmMo obpaliaTtb BHUMaHME Ha
KOHCTPYKTVBHbIE MapaMeTpbl, KOTOPble 06bIYHO He yYnTbIBAKOTCA B APYrUX CyYanx:

b) AOMONHUTE NbHbIE KOHCTPYKTVBHbIE NapaMeTpbl HEOOXOANMO YUMTbIBATbL TakXe Npu NMPoeKTMpoBaHUN
nofarowmx Tpy6 419 NyHKTOB NPOMBIBKM /1a3 U [yl eBbIX KabuH:

C) PeKOMeHAYeTCss MUHUMM3NPOBATbL WU UCKAYaTb KO3(dULMEHT 6e30nMacHOCTH, NPUMEHSEMbI Mpu
pacyeTax Ten0BbIX MOTEPb, UTOOLI OFPAHNUYNTL BO3MOXKHYHO MaKCUMasIbHYIO TEMMEpaTypy B OTXOAALMNX Tpy6ax;

d) cucTtembl ¢ Tennoi BoAON AO/MKHLI ObITb pa3paboTaHbl TakMm 06pa3om, UTOGLI TemmnepaTypa BOAb
nogjep>xusanacb B AgnanasoHe ot 16 go 35 °C:

€) cucTeMbl C TEMON BOAON OTHOCATCA K npoueccam Tvuna lll ¢ TOUKM 3peHns perynnposaHus Temnepa-
Typbl (cM. 4.3);

0 Heo6xo0AMMO NPVMEHATb KOHTPOMb MpefenbHO AONYCTUMbIX TemnepaTyp (Kak MUHMManbHON, Tak u
MaKCUMasIbHOM) 1 aBapuiiHyto cUrHanmsaunio, cpabaTtbiBatoLLyo NpU UX AOCTUMKEHUN;

[l) pekoMeHAayeTCs MPOBOAWTL Nepuoamyeckrie NPoBepKN cpabaTbiBaHNS aBapuUnHON curHanusaumm npu
HW3KOW TemnepaTtype, NafeHUN HanpsHKeHUS U B TeYeHWe rofa Nepuogmyeckn BKIOYaTb NUTaHWE 31eKTPo-
HarpeBaTens 414 NPOBEPKW Le/IOCTHOCTMN Lienu;

h) cnegyeT npegycmoTpeTb YCTaHOBKY JaTuukKa KOHTPOA TemnepaTypbl, YTO6bl MUHUMU3NPOBATbL BAU-
AHVE Ha NOABOAALLYI0 TPYOY ropaumx Toyek, BO3HMKAIOWMX 13-3a A/TMHHbIX BEPTUKabHbIX TPY60MpoOBOA0B 1
Harpesa HapyXHoro Tpy6onposo/ja BepxHel pa3BoAK/ COMTHEYHbIM U3NyYeHUeM;

i) Ha ONMHHBIX BEPTUKA/bHbLIX TPybonposBoAax UM yyacTkax Tpy6onposoga, HaxoAsLWMXcs Mof BO3-
[efiCTBMEM COJTHEYHOTO W3/TyHeHUs, MOXeT NoTpeboBaTbCA MCMNOAb30BaHNE pasfesbHbiX Lenei, 4tobbl nc-
KNo4YnTh 60MbLLONM pa3bpoc TemnepaTypbl B CUCTEME MOAAYN BOAbI;

j) N0 BO3MOXXHOCTM KOHLbI Kabena 1 ycTpoicTBa ynpaBneHus LOMKHbI HaX04UTbCA 3a Npejenamu cTpym
OT Hacadku flywa;

K) ona cuctem Tennol BoAsl HeO6XOAMMO NpeaycMOTPeTb METOAbl NPefoTBpaLleHus pocTa BoLopOcC-
nei N pasMHOXeHWs 6akTepuii, 06bIYHO C MOMOLL LI NEPUOANYECKOTO CMbIBA WAV PELMPKYNALUN;

1) B yC/IOBUAX Ype3BbIYaHO X0NOLHOTO KMMaTa He0OX04MMO YYUTbIBATb BO3MOXHOCTb NepeoxnakaeHus
repcoHana nocse npuema gyla (3a cyet ycTpPoncTsa AyLweBbix KaOUH B NOMELLEHNAX), a TaKke NnpegoTepaliarb
3amep3aHue yTUIM3MPOBaHHON BOAbI, TaK KaK 3TO MOXET CO3/aTb ONAaCHYH CUTYaLMIo Ha yyacTke copoca BoAbl.
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7 AnnapaTypa ynpaB/ieHUA W KOHTPONSA

7.1 O6uwme TpeboBaHmMA

Heob6xoaumo ncnonb3oBaTth annapaTypy ynpaB/ieHUs 1 KOHTPO/s, oTBevalLlyto Tpe6oBaHUsIM HacTosI-
Lero cTaHgapTa u TpeboBaHMSAM K ee MPUMEHEHNIO B MpoLeccax pa3fInyHbiX BUAOB B COOTBETCTBUM CO CTe-
NeHbI0 KPUTUYHOCTM M TOYHOCTLIO TeMnepaTypbl Npolecca, Kak onpegeneHo B 4.3.

AnnapaTypa ynpaBieHu1s 1 KOHTPOsi MOXET 06ecrneunTb perynpoBKy Temnepartypsbl, He Aonyckas npe-
BblILLIEHWSI BEPXHMUX MOPOrOBbIX 3HAYEHWUI TemnepaTypbl, OrpaHnYeHne TemnepaTypbl, KOHTPO/Ib KOPOTKUX 3a-
MbIKaHUIA Lenn pacnpeaeneHHOro afieKTpoHarpeBartesns, 3aluTy 0T CBEPXTOKOB U OCTAaTOYHOrO TOKa U OTK/H0-
yeHue cuctembl. Heobxogmmo, 4TO6bI No6ble AOMNONHUTENbHbIE TPe60oBaHUA A/11 KOHKPETHbLIX NPUMEHEHWIA,
yKasaHHble pa3paboTuMKoM 3neKTpoHarpesaTens 418 AaHHON CUCTEMbI, TaKKe NOTHOCTbI0 COOTBETCTBOBA/M
3KcnayaTalLMoHHbIM TpeboBaHMAM 1 TpeboBaHUsIM 6e30NacHOCTU.

Mo BO3MOXHOCTW YCTPOWCTBO KOHTPOS W/UAKU OrpaHnynTelb TeMnepaTypbl ycTaHaBInBaloT 3a npeje-
namun B3pbIBOONACHOM 30HbI. EC/IM 3TO HEBO3MOXHO, TO 3alMTHOE YCTPONCTBO AO/HKHO ObiTb CEPTUDULMPO-
BaHO HagnexkalMm 06pasom f/15 UCMONb30BaHUA B TaKUX 30HAX.

7.2 MexaHN4yecKne KOHTponep.bl

B MExXaHMUYecKMX KOHTpOsiiepax, TakMx Kak TepMOCTaThbl, UCMOMb3YOTCSA MO BbIGOPY ABa NpUHUMMA: GU1-
METa/IMYECKUI 3NEMEHT WMAN pacLUMPEHUE XULKOCTU, 3aK/HOUYEHHOM B KONGy wnam Konby u kanunnap. Us-
MEHEHWA TeMnepaTypbl Bbi3bIBAIOT U3MEHEHNE MOMOXEHNS PABOUUX 3NEKTPUYECKMX KOHTAKTOB, KOTOpbIE 3a-
MbIKAKOT WU PasMbIKatoT Lemb.

MexaHUYeckne KOHTPOJINepbl NMPOYHbLI: OfHAKO KOPOTKas A/IMHA YYBCTBUTENLHOTO 3/1eMEHTa He No3Bo-
nAeT ycTaHaBNMBaTh €ro UCTAHLMOHHO Ha NaHenu ynpaBneHus, n KanmopoBKa Ha 06bekTe 3aTpyAHUTENbHA.
TepMocTaTbl yCTaHAB/NBAKT Ha 06bEKTE.

Mpu BbIGOPE TEMMNepaTypHOro AaTuuka, UCMosb3yeMOro BMECTE C MEXaHUYECKUM KOHTPOMIEpoM, crie-
OYeT yuuTbiBaTh MakcManbHOE HOMUHAIbHOE 3HAYEHWe TeMmnepaTypbl JaTuMKa 1 ero KOMNOHEHTOB, a Takke
No6ble BO3MOXHbIE KOPPO3UiiHbIE BO3AENCTBUS, KOTOPLIM OH MOXET MoABepraThbes.

KanunnspHele n 6umMeTannyeckne TepMocTaThl, ycTaHaBNMBAEMbIE HA MECTE, JO/IKHbI UMETb BUJ 3a-
LWMTbl. COOTBETCTBYIOLLMIA KNlaccy B3pbIBOOMACHON Cpefbl, B KOTOPOIA BbINOMHAIT YCTAHOBKY.

7.3 9NeKTPOHHbIE KOHTPON/EPDI

B 3/1eKTPOHHbLIX KOHTPO/Iepax 06bIUHO UCMOMb3YHTCA TEPMOMETPLI CONPOTUBNEHUS, NNATUHOBLIE Tep-
MOMEeTpbl CONPOTUB/IEHUs, TEPMUCTOPLI, TepMonapbl UK Apyrue TEPMOYYBCTBUTE/IbHbIE YCTpoicTBa. KOH-
TPONNEPbI MOTYT HAXOAMTLCA HA PACCTOSAHMM HECKO/IbKO COTEH METPOB OT AaTuumka, UX 4acTo yCTaHaBNUBaOT
Ha naHenu ynpaeneHWsl U KOMMYTaLMOHHO NaHenun, 4yto6bl o6ecneunTts yao6CTBO yNpaBieHus Ans oneparo-
pa v focTyn A5 NPOBEAEeHUsi PEMOHTA.

3T KOHTPOA/IEPBI BbIMOSHSAIOT 3/1EKTPOHHYH0 06paboTKy CMrHana AaTunka, YTobbl MEPEKTIOUNTL 31EKTPO-
MeXxaHU4YecKoe pefie Un MnosyrnpoBOAHNKOBOE YCTPOICTBO Ha ABYXMO3WULMOHHOE UK (ha30Boe ynpasfieHue.

7.4 TIpUTOAHOCTb ANA NPUMEHEHUSA

[na cnctem 3awmThl OT 3aMep3aHns, K KOTOpPbIM MpUMeHseTcs TpeboBaHWe TOYHOCTW TemnepaTypbl
npouecca tina | (cm. 4.3.1). MoxeT noTpeboBaTbCA TOMLKO MPOCTas cucTemMa yrnpasieHUs Ha OCHOBE KOH-
TPONsA BO3AYLWHONW cpefbl. 115 NOBbIWeHUA 3PHEKTUBHOCT UCMONb30BAHNSA 3HEPrn 1 A1A NPOLEeccoB C
TOYHOCTblo TemnepaTypb! TuNa Il van 1l (cm. 4.3.2 1 4.3.3 cOOTBETCTBEHHO) HEO6XOANMO paccmaTpmBaTh BO3-
MOXXHOCTb NPVUMEHEHUS anbTepPHaTUBHOW MW LONONHUTENbHON CUCTEMbI YNPaBNEHUSA HA OCHOBE U3MEPEHUS
TemnepaTtypbl BO3gyxa win Tpybonposoga.

B 60/blUMHCTBE CNyyaeB 3feKTpoHarpesBaTeny NPUMEHSAIOT AN KOHTPONS TemnepaTypbl MpoLeccos
Tuna Il uam 11, TpebyLwmx n3mepeHns TemnepaTypsl Tpy6onposoga. OHM YacTo 060pYA0BaHbl N0 MeHbLLE
Mepe OfHUM MEeXaHUYeCKUM TEPMOCTaTOM.

[lna Tex cnyyaes, Korga perynmpoBaHve TeMnepaTypbl KpUTUYHO W/Wn Korga TemnepaTypa Ao/mkHa 6biTb
oTperynuposaHa B y3kom gvanasoHe (tun lll), MoryT noTpe6oBaTtbecst PyHKLUMM aBapuiiHOi cUrHanu3aumm, Ha-
np1mep ONOBeLLEHNA O BbICOKOW MM HU3KOM TemnepaTtype npoLecca U HeMCNPaBHOCTY Lienu pacrnpeaesieHHoro
anekTpoHarpesartens. Korga ycnosus nnu pabouee 3agaHune TpebyloT aToro, cnefyeTt UCN0/b30BaTh 3/IEKTPOH-
Hoe ynpasneHne. CUCTeMbl 4aCTO OCHALWAT aBapuiiHOl curHanmsauven, npegynpexaaroLleid o HapyLeHum
LieNIOCTHOCTU Lienu, 3aMbIKaHNM Ha 3eM/to, COCTOSIHUN CUCTEMbI, U YCTPONCTBaMM NEPeKYEHNs NPy BbICOKOM
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Temnepartype. B 3aBUCMMOCTU OT TPEGOBAHUI CUCTEMbI MOTYT KOH(OUIYPUPOBATLCS CUTHASBI O JOCTUXEHUN Bbl-
COKoli TemnepaTypbl AN NPUBEAEHNs B AeiicTBUE aBapuitHON cUrHanmu3auum u/unm ycTpoiicTea 3alyuThl Lenu.

7.5 MecToHaxoXaeHue KOHTPO//1epPOB

ONeKTPOHHbIE KOHTPO/IEPbl YacTo rpynnupytoT B obuem Lwkady, KOTOPbIA [O/MKEH COOTBETCTBOBATb
TpeboBaHMAMU Knaccudukaumy B3pbIBOONACHBIX Cpef B clyyae ee npumeHeHus. CnegyeT rpynnuposatb
KOHTPONNepbl 3a NpefenavMn B3pbIBOONACHON Cpefbl U N0 BO3MOXHOCTU yCTaHaBNMBaTb MX TakuM 06pasom,
4TO6bI 06ecneyunTb CBOBOAHBINM M NErknin JOCTYN K HUM A1 TEXHUYECKOTO 06CNY)KMBaHUS U MOBEPKW.

7.6 MecToHaxoXaeHue aTynkos

Yncno n mecToHaxoxgeHvie 4aTYMKOB onpegeneHbl Tpe6oBaHNAMY TEXHONOTMYECKOro npotecca:

- BATYMKN AOMKHbI YCTaHaBMBATb B TOUKaX, ABNAOWMXCA NPEfNoYTUTENbHBIMU 418 NOAAEePXUBaeMOii
TemnepaTypbl:

- ecnu gBa nnu 6onee kabenen anekTpoHarpeBaTensa nepecekaloTcs UK COeANHATCS, AaTUNKN LOMDK-
Hbl yCTaHaBMBaTb Ha paccToaHUK oT 1 40 1.5 M OT coeguHeHus;

- eC/N Lenb 3M1eKTpoHarpeBaTens BK/IKOYaeT TeN00TBOALI TPy60onpoBoa 1 TEXHONOrMYeckne TeniooT-
BOZbl WAV NCTOYHVKM Tenna, AaT4mK crefyeT ycTaHaBIMBaThb Ha cekuum TpybonpoBoga B CMCTeEMe MPUMEPHO
Ha paccTosiHuM oT 1 40 1.5 M OT TEXHOMOrMYeCcKoro TeNN100TBOAA UV UCTOYHWNKOB Tenna:

- eCNn Lenb HarpeBa TpybonpoBoAa NPOXOAUT Yepes 30Hbl C pasHoli TeMNepaTypoli OKpyXKatoLeid cpe-
Abl {HanpuMep, BHYTPW 1 CHapY>un 0TannBaemMoro 34aHws), 415 HOpManbHOro peryimpoBaHus TemMneparypsbl
Tpy6onpoBoga MOryT notpe6oBaTbCs fiBa JaTyMKa U CBA3AHHbIE C HUMW YCTPOCTBA yrpaB/ieHuns:

- B C/IOXHbIX Tpy6onpoBogax He06X0AMMO OLEHUTb MOAENN LMPKYNALMM NPOAYKTA AN BCEX BO3MOX-
HbIX YC/IOBUIA, Npexae Yem BblbpaTb MeCcTo Ans gatuuka. NMogpobHas uHgopmaLus o Takoi oLeHKe npuse-
neHa B 6.13 n 6.14;

- TemMnepaTypHbIil AaTYUK AN PerynpoBaHus LO/MKEH ObiTb YCTAaHOBMEH TakMM 06pa3oM, 4YTobbl n3be-
XaTb MPSAMOro BO3AENCTBMA Ha Hero TemnepaTypbl OT 3neKTpoHarpeBaTens. JaTunk fo/mKeH 6biTb HAAEXHO
3aKpenneH 419 obecneyeHnsa NPOYHOro TEPMUYECKOrO KOHTaKTa ¢ 060rpeBaeMbiM 06 bEKTOM;

- TemnepaTtypHas YyBCTBUTE/IbHOCTb HEKOTOPbIX TEXHONOIMYECKNX MaTEPMAIOB U HEKOTOPbIX TUMOB Ma-
Tepvanos Tpyb6onpoBoAa MOXET cenatb He06X0ANMbIM NPUMEHEHWE OL4HOBPEMEHHO YCTPOWCTBA pPerynmpo-
BaHWA 1 YCTPOCTBA ONpejeneHns BbICOKOW TemnepaTtypbl. [JaTunK yCTpPOicTBa perynnpoBaHuns fO/KeH 6biTb
YCTaHOB/IEH NOA YINIOM, OTCYUTLIBAEMbIM MO OKPY>XHOCTU, He MeHee 90° Mo OTHOLUEHWIO K 3NeKTpoHarpeBa-
Tento. [atyvk BbICOKOV TemnepaTypbl MOXET Haxo4uTbCA B HeMocpeACTBEHHON 6130CTU OT afleKTpoHarpe-
BaTeNA M MMeTb YCTaBKy Ha YpPOBHE MakcumasibHO [OMNyCcTUMON TemMnepaTypbl A8 MaTepuana unm cuctembl
6e3 3anaca HagexXHocTu;

-BaTyYMK BbICOKON TemnepaTypbl A1 OrpaHUYeHuns TemnepaTypbl 060104KM BO B3pbIBOONACHbIX Cpefax
fonyckKaeTca ycTaHaBMBaTb HENOCPEACTBEHHO Ha afieKTpoHarpeeaTene Wan 3a ero npegenamu, 4tobbl He
co3fasaTtb TennooTeoAa. Ecnu gaTuuk ycTaHOBMEH 3a npefenaMun 3NeKTpoHarpeBaTtens, ycrtaBka cpabathbl-
BaHWS [JO/MKHA ObiTb HWKe 3HaYeHWA MakcumanbHoli TemnepaTypbl (cM. 8 4.4.4), uTo6bl KOMMEHCUPOBaTb
paccunTaHHyo pasHuLly TemnepaTyp TPyObl 1 060/104KN.

7.7 ABapuitHas curHanusayns

7.7.1 O6wue TpeboBaHuUA

OCHOBHaa (hyHKUMA Leny aBapuitHOl CUrHanM3aumMu cocTouT B MpegynpexaeHnn nepcoHana o TOM,
YTO 3NeKTpoHarpeBaTesibHasa cucTeMa, BEPOATHO, paboTaeT 3a Npese/ioMm CBOUX MPOEKTHLIX BO3MOXHOCTEN,
M NO3TOMy ee Heo6XoAMMO MPOBEPUTL ANSA NPeAnonaraemMoro BHECEHUS U3MEHEeHWUA. Tun u yHKUUA pas-
NINYHBIX Leneli aBapuitHOM cUrHanmsaumm 3aBUCSAT OT TeXHosornyeckux Tpebosanuin (cm. 4.3 u 4.4). Moboe
W BCE CUTHa/IbHblE YCTPOWCTBA MM HEKOTOPbIE U3 HWUX MOTYT OblTb BCTPOEHbI B 060pyAOBaHue AN1S pe-
rMCTpaunn AaHHbIX. TeXHWYecKne xapakTepUCTUKM Hambonee YacTo UCMO/b3YEeMbIX YCTPOWACTB NPUBEAEHSI
B77.2—7.7.4.

7.7.2 ABapuiiHasi curHann3aums Lenu afiekTpoHarpesaTens

ABapwuiiHasi cMrHanusauua Lenu 3neKTpoHarpeBaTelbHONW CUCTEMbl MCMOMb3yeTcs AN 06HapyXeHus
yTeuek ToKa, NafeHUss HanpsHKeHUs WU HapyLLIEHUS Le/IoCTHOCTM Lenn 3/1eKTpoHarpeBaTeslbHOM cucTemsl 1
BK/IlOYAET cnegytolyne ycTpoiictea (He orpaHMyYnBasiCb UMK):

a) YCTPOWCTBO M3MEPEHUSI TOKA, KOTOPOE KOHTPONMPYET TOK 3/IeKTpoHarpesaTens u nofaet aBapuiiHblii
CUrHas, ecnn TOK NajaeT HWXKe 3a4aHHOr0 MUHUMAa/IbHOrO YPOBHSA, MPW 3aMKHYTOM TEPMOPErynaTope;
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b) paTumK HanpsXKeHWUs, KOTOPLIA KOHTPONMPYET HaMpsXXeHWe Ha KOHLe pacnpefeneHHOoro 3fekTpoHa-
rpesatens (06bIYHO Y HArpeBaTeNbHOro kabens napanienibHoro TMNa) MAu HanpsXXeHre Ha 06paTHOM NPOBOA-
HVIKe, BXOASLEM B COCTaB pacrnpegeneHHoro afieKTpoHarpesarens;

C) faTYMKM CONPOTMB/IEHNS WU LLEeNOCTHOCTU Lienn, KOHTPONUPYHLWME Lienb 3N1eKTpoHarpesaTens, Kor-
fla cuctema OTK/oHeHa OT 3NeKTPUYECcKoro nutaHusA. Kak npasuso, gna TeCTUPOBaHWA B 3/leKTpoHarpesa-
TeNb NepejaeTcs CUrHan WM UMMNY/bC HU3KOTO HaMpsXKeHUs.

7.7.3 CurHanusaTtop neperpesa

CvrHanvsartopbl neperpesa UCNob3yOT AN BbINOMHEHUA CeAyoWwmnX QyHKUWNA;

a) CUrHan TpPeBOrn NpU HU3KONM TemnepaType, KOTOPbIA yKa3blBaeT, YTo TemnepaTypa TpybonpoBOAHON
CUCTEMbl W. crefoBaTeslbHO, TEXHOMOTMYECKOro MaTepuasna HWKe YCTaHOBIEHHOT0 MUHVMMAaNbHOMO YpPOBHS
1 4TO BO3MOXHO MNocnegyloliee oxnaxaeHve A0 TemnepaTypbl HWKe AOMYCTUMON paboueil Temneparypsl,
npefycMOTPEHHOI MPOEKTOM. Takoe YCTPOMCTBO aBapuiHON curHaim3auny MoXeT 6biTb BCTPOEHO B peryns-
TOp TemnepaTtypbl WX YyCTaHOB/IEHO OTAENLHO;

b )curHan TpeBoru Npv BbICOKOI TemnepaType, KOTOpbI yKa3biBaeT, YTo TemnepaTypa Tpy60npoBoaHoOi
CUCTEMbI U. ClejoBaTeNbHO, TEXHONOTMYECKOro MaTtepuana npesbicuia ycTaHOB/IEHHbIV MaKCUMasibHbIA ypo-
BEHb 1 BO3MOXHO MOC/ieAylollee HarpeBaHue A0 TeMNepaTypbl Bbille AOMYCTMMON paboyeil Temneparypsl,
npeAycMOTPEHHOI MPOEKTOM. Kak 1 CMrHanu3aTop H13KoM TeMnepaTypbl, 3TO YCTPOCTBO MOXET 6biTb BCTPO-
€HO B perynatop TemnepaTtypbl UM yCTaHOB/EHO OTAE/bHO.

7.7.4 ipyrue aBapuiiHble CUTHanbHble ycTpolicTBa

[Lpyrve aBapuiiHble CUTHaNbHbIe YCTPOWCTBA BKOYAIOT cnegytolme (HO He orpaHNyYnBaloTCa UMK):

a) curHanmnsatop 610KMPOBOYHOrO KOHTaKTa, KOTOPbIA MCMOMb3yeTcs ANA Toro, 4Tobbl nokasarb, YTO
KOHTaKTOp 3aMKHYT W B LeMb 3/IeKTpoHarpeBaTens nojaeTca nutaHue. 3TO CUrHaNbHOe YCTPOWCTBO AaeT
onepaTopy MHdopMauuio, NOATBEPXKAAIOLWYI0 HOPMasbHY paboTy KOHTakTopa, HO He obecneymBaeT Hop-
Ma/bHyt0 paboTy Lenu anekTpoHarpesaTtesnsd, ecny BTOPOA KOHTAKTOP Pa3sOMKHYT WM HapylleHa LefnocT-
HOCTb Lienu anekTpoHarpesarens;

b) ycTpolicTBa 3aluTbl OT OCTATOYHOrO TOKa, yCTPOKCTBA C OAHUM BbiOpaHHbIM YPOBHEM TOKa npe-
pbIBAHMA TakKXXe MOryT MMeTb KOHTaKTbl aBapuiiHOl curHanvsauun. 3TW yCTPOKCTBa KOHTPOUPYIOT TOK
YTEUKN 3M1EeKTPUYEecKo uenu Ha 3emnio. Ecnm o6lwuii TOK MpeBbillaeT YCTAHOBMEHHbIA ANA JAaHHOMO
yCcTpOlicTBa TOK MpepbiBaHUs, YCTPONCTBO OTK/OYAETCA, yKasblBas Ha HEMCNPaBHOCTb W NpepbiBaHue
nuTaHna uenu. 3TN KOHTPOJ/IbHblE YCTPOCTBA Takke MOryT 6biTb TONBLKO C O4HOW (PyHKUUEN aBapuiiHOl
CUrHanm3aymu;

C) aBapuiiHaa curHanusaums, ynpasnsemas BblKYaTenem: ata cUurHanm3aumns o6bI4HO NPUBOANTCS B
feicTBue 610KMPOBOYHBIM KOHTaKTOM perynfatopa TemMneparypsbi.

d) ycTpoiicTBO M3MepeHUs ToKa, KOTOpOe COCTOUT U3 06X0AHOM0 BbIK/OYATENS TepMOperynaTopa n am-
nepmeTpa Wan pene TOKa v aBapuiiHbIX CUTHaNbHbIX YCTPOICTB;

e) AvarHoCTUYeckas aBapuitHas CUrHanusauus, KoTopas BK/IOYAeTCs ANarHOCTUYEeCKOW Lenbio 3nek-
TPOHHOTO KOHTpPoONnepa, UKCUPYs HEUCNPABHOCTb BHYTPEHHEW Lenu ynpaBfeHns WAM NOrmyYeckoi CXembl
06paboTKN faHHbIX;

0 aBapuiiHasa curHanM3aumsa ycTpoicTBa OTKIIOYEHNSA, KOTOpas BK/YaeTCcs NocpescTBOM 6/10KMPOBOY-
HOro KOHTaKTa Ha YCTPOMCTBE OTK/YEHUSI N (OUKCUPYET pa3MblKaHye YCTPONCTBa OTK/TIOYEHNS.

7.7.5 NHTerpupoBsaHHoOe yrnpaBneHue

MoxxeT noTpeboBaTbCA 06beAUHEHHOE yNpaB/ieHNEe 3/1IeKTpoHarpeBaTefibHol CUCTEMON 1 aBapuiiHONA
CUrHanM3auuei B LeHTpanbHOMi (rNaBHOI) cucTeMe KOHTPONA U ynpasnenusi. CnefyeT yaenutb 0c060e BHU-
MaHve Bbl6opy 060pyA0BaHNA, KOTOPOE MOXET BbIMOMHATL KaK (DyHKLMM ynpaBneHns, Tak n (yHKLUN KOHTPO-
na ans obecneyeHNs TOUYHONM M HafeXHON nepefayn AaHHbIX.

8 PekomeHpauumn No ycTaHOBKE, UCMbITAHUSAM U TEXHUUYECKOMY OGCNYXUBAHWIO

8.1 BBepeHue

Kaxgas pacnpefeneHHas anekTpoHarpeBartesibHasi cucTemMa [Jo/hkHa COOTBETCTBOBATb Tpe6oBaHUAM
KOHKPETHOro npouecca U ycTaHoBKW. CucTemMa BKOYAET Psf 3NEMEHTOB, MOAK/IOYAEMbIX HA MecTe, W Mo-
3TOMY Heo6X0AMMO y6eauTbCsl B TOM. YTO MapameTpbl YCTAHOBKM, MCMO/b30BaHHbIE MPK MPOEKTUPOBAHMWN,
AeCTBUTEIbHBI HA MOMEHT MOHTaXKa 3/1eKTPOHarpeBaTeslbHOM CUCTEMbI U BCE KOMMOHEHTbl YCTAHOB/IEHbI
npaBunbHO. [na o6ecneyeHuns cTabunbHo paboTsl 1 6e30MacHOCTU HEO6XOANMO MPOBOANTL COOTBETCTBYHO-
LMe UCMbITAHUS 1 OCYLLECTBSATb TEXHUYECKOE 0OC/TY>XUBAHME.
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8.2 ToproToBuTenbHas paboTa

8.2.1 O6wue TpeboBaHus

Bce nogrotoBuTencHble paboTbl cnefyeT NPoBOAWUTbL B COOTBETCTBUM C KOHCTPYKTOPCKOW [OKYMeHTa-
umei Takum 06pa3om, YTOObl HU OAMH U3 YKa3aHHbIX HKe NYHKTOB HE OCTa/ICS HE BbINOMHEHHbIM.

8.2.2 Pa3paboTka rpaduka ycTaHOBKM U KOOpANHaL WS

Henb3s HauMHaTb YCTAHOBKY pacnpefenieHHOl aeKTpoHarpesaTeibHON CUCTEMbI, 40 TEX MOP MoKa BCe
BETBM Tpybonposoda W efuHuLbl 060pyA0BaHUS He ByayT MchbiTaHbl NOA AaBNEHWEM W BCE COOTBETCTBY-
lolne KOHTPONbHO-U3MepUTeNbHble NPU6opbl He OyAyT ycTaHOB/EHbI. [TOBEPXHOCTb 06beKTa, Ha KOTOpOi
6yAeT yCcTaHOBMEH pacrnpefenieHHblli aneKTpoHarpesaTenb, AO/MKHA OblTb OUMLLEeHa OT pPXaBUWMHbI, CMasKw,
macna u T. 4. Jliobble ocTpble BbICTYMbl, HAMPUMeP 6pbI3rM MeTanna npu ceapke, 6pbI3ryM LemMeHTa u T. [.,
[JO/KHbI 6bITb YAaneHbl. Bce MOKPLITUA UM Naku, HAHECEHHble Ha HarpeBaeMble MOBEPXHOCTU, AO/MKHbI CO-
OTBETCTBOBAaTb MJAHMPYEMOMY MPMMEHEHWIO. YCTaHOBKa 3NeKTpoHarpeBaTesibHOM cUCTEMbl A0/HKHA 6biThb
corfiacoBaHa C yCTaHOBKO 06bekTa, TEMI0M30NALUN N NPOBEAEHNEM UHCTPYMEHTaNbHbIX paboT, YTobbl 3a-
BEPLWMWTb paboTbl B COOTBETCTBUM C rpadykoM. Pa3paboTKy rpadmka ycTaHOBKWM Tennovsonauuu cnegyet
BbIMONHATL TOMbKO TOrAa, KOrAa afieKTpoHarpeBartesib 6yAeT NOMHOCTbIO YCTAHOBAEH U UCMbITaH.

8.2.3 CooTBeTCcTBUE 060pYyLOBaHUA

Heo6xogumo npoBepuTb 060pyAOBaHNEe, Ha KOTOPOe MNaHUPYETCsH YyCTaHOBKa pacrnpefeneHHOro asnek-
TpoHarpeBsaTens, 4Tobbl ANNHA TpybonposBoda M YMCNO pe3epByapoB, BeHTUNEN, hnaHueB U KOMNOHEHTOB
COOTBETCTBOBa/IM pabounm yepTexkam. Padmep pacnpefefneHHOro anekTpoHarpeeaTens 3aBUCUT OT yucna
3TUX anemeHTOB. Ecnn B o6orpesaemoe 060pyoBaHne BHOCAT Kakve-nnmbo n3MeHeHns, nepeveHb matepua-
NOB ANA 3neKTpoHarpesaTens Takke Ao/KeH ObiTb MEPecMOTPEH.

8.2.4 Npuemka matepunanos

Mpu Npuemke 3neMeHTOB 3NeKTpoHarpeeaTens cnegyet NpoBOAWTb O6LMIA OCMOTP, ANS TOFO YTOObI
y6eanTbCA B MONYYEHUN 31EMEHTOB TPEOYeMOro Tuna 1 B HE06X04MMOM KOMNYECTBE, a Takke Beell [OKYMEH-
Tauun. CnefyeT CBepuTb TUMbl BCEX 3NEKTpOHArpeBaTeneil ¢ KaTasoroMm, NpoBepuTbL MapKMPOBKN U3aennii n
YyNakoBKW, HOMWHA/IbHYI0 MOLLHOCTb, HOMUWHa/IbHOE HanpsbhKeHve, KOMMYecTBO W cneuuanbHble XapakTepu-
CTVKN. Kpome Toro, He06x0AUMO NPOBEPUTL HaNMYMe MHCTPYKLMIA MO MOHTaXY U cepTudmkaTa COOTBETCTBUSA
UM fleknapauumn o COOTBETCTBUM OT HOTUCMLIMPOBAHHOIO OpraHa corfacHo npeanucaHunio.

8.2.5 CknagmpoBaHue 1 TpaHCNOPTMPOBKa

MaTtepuanbl cnegyeT XpaHWUTb B 3alMLLEHHOM CyXOM MecTe. MaTepuasnbl cnegyeT BblgaBaTb TOMbKO
TOrfa, Korga oHn Heo6Xo4MMbI Ha CTPOWUTENbHOW nowanke, 4Tobbl M36exaTb HEHYXXHOrO TpaHCNOPTUPOBa-
HMA 1 CyYaiiHbIX NOBPEXAEHWIA.

8.2.6 MNepcoHan

MepcoHan, 3aHUMaloLWniica ycTaHOBKOM M UCMbITAHWEM pacnpefeneHHbIX 31eKTPOHAarpeBaTesbHbIX Ch-
CTeM. [O/DKEH MPOXOAWTbL COOTBETCTBYIOLEE 0OyYeHne No BCeM crneumnanbHbiM MeTogaMm paboTbl C 31eKTpo-
HarpeBaTe/ibHbIMW cMCTeMaMu. MOHTaX cnefgyeT OCyLWecTBAATb NOA Ha430pOM KBa/IM(PULMPOBAHHOIO 3/1eK-
TpWKa, Npolleawero JononHNTeNbHoe obyyeHne Mo pacnpefefneHHbIM 3/1eKTPoHarpeBaTe/ibHbIM CucTeMam
[ANA NPYMEeHeHNa BO B3pPbIBOOMACHbIX cpeAax. ToNbKO CneunanbHO 06yUYeHHbI NepcoHan 4O/MKEH BbINOMHATb
0Cc060 OTBETCTBEHHYIO paboTy, HanNnpyMep MOHTaX COeAVHEHU U KOHLEBYIO 3a4e/Ky kabens.

8.3 MoOHTaXx anekTpoHarpeBaTesbHbIX Lenei

8.3.1 KoopAanHauums MOHTaXHbIX paboT n Nnposepka o6opyAoBaHusA

Heobxo4uMo MMeTb B Ha/IMUMK YepTeXxn 06bekTa U pacyeTHble AaHHbIe 3/IeKTPOHarpeBarTe/bHbIX Lenel
[ON5 KOOPAMHALMM MOHTaXHbIX paboT. [0 ycTaHOBK/ Tpy60npoBOA CO BCTPOEHHLIMU 3ieMeHTaMn u gpyroe 060-
pyfoBaHue [O/MXKHbI 6bITb CBEPEHDBI C YepTeXamu o6bekTa. JSTlo60e N3MEHEHME N0 CPABHEHMIO YepTeXxaMu MOXeT
cAenatb HEOO6XOAVMBIM N3MEHEHME pacnpeaeneHHOro aneKTpoHarpesaTens. YCTaHoBka pacnpefeneHHoln anek-
TpoHarpeBaTeflbHOl CMCTEMbI JO/KHA ObiTb CKOOPAMHMPOBAHA C YCTAHOBKOWM TpybonpoBoAa, TeMI0M30naumm
npoBeAeHNEM NHCTPYMEHTasbHbIX paboT ANa obecneyeHuns 3aBeplueHns paboT B 3an1aHMPOBaHHbIN CPOK.

MocTaBLWUK pacnpeAeneHHON anekTpoHarpesaTeslbHON CUCTEMbI AO/DKEH NPeAoCTaBUTb cnelmnasnbHble
WHCTPYKUMW ANS 3NeKTpoHarpesarteneli n pasHblX TUMOB KOMMNOHEHTOB cUCTEMbI. VIHCTPYKUMUM ANS KOMMOHEH-
TOB W 3N1eKTpoHarpesaresneil, npegHasHavYeHHbIX AN MPUMeHeHNs B 6e30NacHbIX 30HaxX ¥ BO B3PbIBOOMNACHbIX
cpepax, AO/MKHbI 6bITb YETKO UAEHTUMNLMPOBAHDI.

8.3.2 icnbiTaHMe nNepef yCTaHOBKOW U MPOBEPKA KOHCTPYKL UK

Cnepytolme NPOBEPKUN [OMKHbI ObiTb MPOBEAEHbI, W UX Pe3y/bTaTbl 3aperncTpupoBaHbl B KOHTPO/IbHOM
Tabnuue nposepku (cM. Tabnuuy B.1 npunoxeHus B). MepeyeHb TMMMYHBIX NO3WULNIA 4715 MPOBEPKM NpUBELEH
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B Tabnuue 1. Heo6x0ANMO NPOBEPUTL YCNIOBUS YCTAHOBKM A1 K&XA0M CXeMbl ¥ MPU HANIMUYUW PaCXOXAeHNI
coobWmnTL 06 3TOM pa3paboTyunKy CXem.

a) Heo6x0aMmMo BbINOMHWUTL BU3YasibHYIO MPOBEPKY 3/1eKTpoHarpesarTesieil Ha npegmeT OTCYTCTBUA MO-
BpeXeHWii. NpoBepKy LenocTHOCTY Lenu cnefyeT NpoBOAWTL B COOTBETCTBUM ¢ Tabnuuein B.1 npunoxe-
HVA B. a conpoTuBAeHve U3onALUn — N3MepsiTb B COOTBETCTBUM C 8.3.4. Pe3ynbTaThl AO/MKHbI ObITb BHECEHDI
B KOHTPOJIbHYIO TabnnLy NpoBepku.

b) Heo6xoAMMO MPOBOAUTL MPOBEPKY YCTPOACTB yNpaBieHUss OTAENbHbIMU 3/IeMEHTaMu, 4To6bl y6e-
ANTbCA B NPaBUNbHOCTU KanMbpoBKM, BKAOYas (HO He orpaHMymMBasicb) NPOBEPKY YCTAaBOK U AnanasoHa pa-
6oueil Temnepartypbl.

¢) KnaHensim ynpasneHusl, U3roTOBNEHHbLIM U CO6PaHHbIM MOCTaBLLMKOM, [O/HKHA OblTb NPUIOXKEHA A0-
KyMeHTaLus, CBUAETeNbCTBYOLWAsA O TOM. YTO BCS NMPOBOAKA, KOMMNOHOBKA M (hYHKLMW NpaBUbHbIe 1 NPOLLN
npoBepKy. locne nonyyeHns naHesnen ynpasfieHUs Ha MecTe MOHTaxa Heo6Xxo4uMMOo NPOBOAWUTbL UX 06LLWi
OCMOTP, YTOGbI Y6eAMTLCA B TOM. YTO NPY NEPEBO3KE HE BO3HWK/IO NOBPEXAEHUIA.

8.3.3 OcmoTp

dnekTpoHarpesBaTeNn He AO0/MKHbl MMETb HUMKaKUX BHELWHWX MoBpexaeHui. CoegnHeHus, npegsapu-
Te/IbHO BbINOJIHEHHbIE Ha 3aBOAe, JO/MKHbI ObITb AOCTATOYHO MPOYHBLIMU, YTOOLI BblAEPXaTb 0OXUaaemble yc-
NI0BUSA BO BPEMSA YCTaHOBKM.

8.3.4 VicnbiTaHne CONPOTUBAEHUA U30NALUN

Heo6xoaMMO M3MepuTb COMPOTUBIEHWE MW30ASALMWM MeXAY MPOBOAHUKAMWU 3NeKTpoHarpesaTens
N 3MeKTPONpPOBOAALE MeTan/Inyeckon 060104KON NPU MUHUMANbHOM WCMbITATENIbHOM Hamnps>XeHun
500 B nocTOsIHHOro Toka. OfiHAKO HacTOATENbHO PEKOMeHAyeTCs UCMO/b30BaTb 60/iee BbICOKME WCMbI-
TaTeNIbHble HANPSXKEHWA: 3N1eKTPOHArpeBaTenn ¢ MUHepanbHOW n3onauueit JOMKHbE 6bITb UCMbITAHbI NPU
HanpshkeHun He 6onee 1000 B MOCTOAHHOrO TOKa, a aneKTpoHarpesaTenu ¢ NOAVMEPHON n3onsaumen —
npu 2500 B NOCTOAHHOrO TOKa. I3aMepeHHOe CONpPOTMBAEHNE N30MALUN AO/DKHO 6bITh HE MeHee 20 MOM.

8.3.5 3amMeHa KOMNOHEHTOB

JonyckaeTcs 3aMeHa KOMMNOHEHTOB 3N1EKTpOHarpeBaTens ¢ y4eToM CeayoLnx orpaHnyeHuii:

a) KOMMOHEeHTbI, cneynanbHO yKkas3aHHble B JOKYMeHTaLMn nocTasLmnKa no MOHTaXy UM TEXHUYECKOMY
06CNyXMBaHMIO, HeNb3si 3aMEHATb NOAOOGHLIMU KOMMNOHEHTaMu, eC/iv TO/IbKO OHW He BK/IOYEHbl B cepTudun-
Kaumio:

b) Apyrve KOMMOHEHTbI, yKa3aHHble B AOKYMEHTaLMN NocTaBLmuKa N0 MOHTaXy WK TEXHWYECKoMy 06-
CNY>KMBaHWMIO. MOTYT 6bITb 3aMeHeHb! II06bIMY KOMNOHEHTaMW C COOTBETCTBYHOLMMUN TEXHUYECKMMN XapaKTe-
pucTMKamu;

C) KOMMOHEeHTbI, IBAAIOWMNECS YacTbio CUCTEMbI 3/1EKTPONPOBOAKMN, NUTAalOWEN pacnpegeneHHblli 3nek-
TpoHarpeBatesib, MOFyT 6bITb 3aMeHeHbI N06bIMY aHaNOrMYHbIMW KOMMOHEHTaM/ NO COrfacoBaHUIo ¢ ynos-
HOMOUYEHHbIM OpPraHoM.

8.3.6 OnpegenieHne MeCTOMNOIOXEHUA UCTOYHUKA NUTaHNSA

MecTonoM0XeHNe NCTOYHMKA MUTAHUSA [OMKHO 6bITb ONpeaeneHo 1 0603HauYeHOo 40 YCTaHOBKN 3N1EKTPO-
Harpesatens. PacnpegenuTenbHble KOPO6GKK cnefyeT ycTaHaBMBaTb TakuMm 06pa3om, YTo6bl NpefoTBPaTUTbL
NoBpeXAeHNe 3/IeKTpoHarpeBaTesns Ha yyacTKe Mex[y TOYKOW, B KOTOPOW 3akaH4MBaeTCs ero U3onsauus, u
TOYKOW ero BBoJa B pacrnpegennTesnibHyt0 KOpooKy.

Tab6nuua 1— MpoBepkn nepes MOHTaXOM

OneMeHT f/1s1 NPOBEPKU 3amveuaHvie

MoNHOCTbIO N CMOHTMPOBAH U MPOBEPEH 06BLEKT n
y6paHbl N BCE BPEMEHHbIE ONOpPbI? YAaneHbl Nn ¢ Ha-
rpeBaemMoii MOBEPXHOCTU OCTPble KPOMKW, CBApOYHble
6pbI3rn U HEPOBHOCTN?

Ha Kakyto NOBEpXHOCTb YCTaHABANBAIOT pacnpejeseH-
Hblli 3/1IeKTpOHArpeBaTenb — MeTanInyeckyio (TepMo-
NPOBOASALLYI0) UMW HEMETaNINYeckyio?

COOTBETCTBYIOT /I HArpeBaeMble 3/IEMEHTbI NPOEKTY
no pasmepy, pacnosioXeHuo n T. 4.?

Nio6ble cBapouHble paboTbl UAN UCMbITAHWUS MOA 4AaB-
NIEHNEM. MNPOBOAMMbIE MOC/IE YCTAHOBKM 3/IEKTPOHA-
rpeBaTesnsi, MOI/IM Bbl3BaTb MOBPEXAEHUS YCTpoOWCTBA
(cm. 8.2.2. 8.3.7.1 1 8.4.1)

MoryT noTpe6oBaTtbcs cneyuanbHble Mepbl NpesocTo-
POXHOCTW. ecnn HarpeBaemasi NOBEPXHOCTb — LI/N-
(hoBaHHan HepxaBetowas cTasb, TOHKOCTEHHan Tpy6a
nnv no6oi HemeTanInyecknini matepvan

B HEKOTOpbIX Cly4asix TPYAHO y6efuTbCcst B TOM, YTO
o6orpeBaeTcs 3afaHHas Tpyba. B Takux cnyvasx gns
NOMHON YBEPEHHOCTU WUCMOMb3YT COOTBETCTBYIOLLYIO
cucTemy Hymepauum Tpy6
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OKOHYaHWe Tabnuupl 1

10

12

13

14

15

neMeHT fi/151 NPOBEpKM

Bbina Ny 3ajaHa ycTaHOBKa C/Osi MeTan/nyeckoi
¢honbrv O MOHTaXa 3/1eKTpoHarpeBaTens?

Bbina N npefycmoTpeHa ycTaHOBKa C/os mMeTaniu-
yeckoit hoNbrm Nocne MOHTaxa 3neKTpoHarpesaTens?

MoxeT M NOTOK NpoAyKTa NPy HOPMasbHbIX UK aBa-
PUAHBIX YCMOBUAX AOCTUTHYTb 60siee BbICOKMX TeM-
nepartyp. 4em Te. KOTOpble CMOCOGEH BblAepXuBaTb
3afleKTpoHarpesaTesb?

MimeeTca N B HanMuuy HoBas JOKYMEHTaLWA K anek-
TpoHarpeBaTtesibHO cucteMe (paboune YepTexm, pac-
4eTbl U UHCTPYKLNKN)?

MoryT nn Tpy6bl WAM NOBEPXHOCTW PaCLIMPATLCS W
CKUMaTbCS Takum 06pas3oM, YTobbl co3haBaTbh Hanps-
XeHue B onpefesieHHol 4acTu 3feKTpoHarpeBaTeslb-
HOW cuctembl?

B03MOXHO 51 BO3AeliCTBUE BHELWHWX (PakTOpoB Ha
[aTUYNKN perynsiTopos Temnepartypbl?

Kakvum o6pa3om anekTpoHarpeBaTesib AO/KEH ObiTb
yNoXeH Ha TpybonpoBofe B COOTBETCTBMM C MpOEk-
TOM — CNUpasbio UK 3Ur3aroo6pasHo?

Cnoco6Hbl N XONOAHbIE BbIBOAbI, EC/IN OHU YCTaHOB-
JIeHbl. BblAepXaTb KOHTAKT C HarpeToli NOBEPXHOCTbI?

MopgewmnBaeTca nu Tpy6onpoBos B cTennaxe Ans
TPY6?

VIMeeTcs M B HANIMYMK MOMHbIA KOMNEKT Aepxartenei
Tpy6?

MmetoTcs nu B Tpybonposode npo60o0T6OpPHbIE/BbI-
MyCKHbIe IMHUW N T. 4., He yKa3aHHble Ha yepTexax?

YKasaHbl 1 B NPOEKTHOI AOKYMEHTaLMMW Apyrue napa-
MeTpbl. NCNOJIb30BaHHbIe Mpu paspaboTke 060pyAoBa-
HUA. Hanpumep napameTpsbl onop Tpy6onposoaa?

3amevaHvie

MoOXeT UCMOoNb30BaTLCs ANA YAyULleHUs pacnpegene-
HUA Tenna

MoXeT UCnonb3oBaTbCs AN NPefoTBpalleHus obep-
ThIBAHUA 3/1eKTPOHArpeBsaTtesisi Tenaousonsaumein um
LONS yNy4ylleHua pacnpegenenus tenna

370 06bIYHO yunTbIBAETCA Ha CTagun pa3paboTku: o4-
Hako fJanbHelilwiee o6CyXAeHne ¢ nepcoHanom ycTa-
HOBKM MOXeT nokasaTb, Y4TO MCMNOfb30BaHa HeBepHas
unn yctapesLasn nHdopmauus

He ponyckaeTcsi BHOCUTb M3MEHeHUs 6e3 aHanm3a [o-
KyMEHTaUun 3MeKTpoHarpeBaTefibHoi cucTembl, Mo-
CKOMIbKY 4719 ob6ecneyeHuns 6e3onacHoil paboTbl MOXeT
noTpe6oBaTbCs NOBTOPEHUE MPOEKTHLIX PacYeToB

B 3TOM cnyyaB HeOGX04MMO MPUHATL Mepbl NPefoCcTo-
POXHOCTY BO U36eXaHue NoBpexaeHui

PacnonoxeHHas pagomM HarpesaTtesibHas Lernb MOXeT
B/INATb Ha AaTynk

CnepfyeT NpoBepuTb PacyeTHY Harpysky Ha efuHuLy
ANWHBI TPY6bI (MK NAOWaan NOBEPXHOCTW) ANS onpe-
OeNeHns Toro, KakuM o6pas3oM A0/KeH 6biTb YNOXEH
HarpesaTe/lb — CMpanbio Uan 3ursaroobpasHo

Ecnu xonoAHblii BbIBOA AO/MKEH HAXOAUTbCS Mof Te-
naousonsuneli. OH AO/HKEH ObITb TENIOCTONKNM

B aTOM cnyyae Heo6xoAnUMbI cnelunanbHble Mepbl npe-
[OCTOPOXHOCTU. YTO6bI 06ecneynTb 3aWwuTy TENI0U30-
NAUMM OT aTMOCepHbIX BO3AelCTBUI B Toukax nofd-
BellnBaHus

[o6aBneHve NPOMEXYTOUHbIX AepxaTeneil nosgHee
MOXET BbI3BaTb NOBPEXAEHNE pacnpesesieHHOMN 3/iek-
TpoHarpeBaTesibHO cucTembl

OHU MOryT NPensiTCTBOBATbL WAW feNaTb HEBO3MOXHO
YCTaHOBKY 3/1eKTpoHarpeBaTesisi, MOXeT notpe6oBaTb-
Csi NePECMOTP AOKYMEHTALMMN 3/1EKTPOHArpeBaTe bHOM
cucTemsl

[nvHa anekTpoHarpeBaTens MoxeT 6bITb 60/bLIe Un
MeHblle, YeM NpeAycMOTPeHO B npoekTe. MoxeT no-
Tpe60oBaTbCA N3IMEHEHNE KOHCTPYKLWKN Lenu

8.3.7 MoHTax pacnpefeneHHblX afeKTpoHarpesaTenei
8.3.7.1 0O6wue TpeboBaHuUA
PacnpepgeneHHble aneKTpoHarpesaTenn 4O/MKHbI ObiTb YCTAHOB/IEHbI HA YMCTON, POBHOW YacTy NoBepx-

HoCTW Tpy6onpoBojaa v 060pyA0BaHUS B COOTBETCTBUM C JOKyMeHTauuel noctaslwmka. Ocob6oe BHUMaHWe
cnepyeTt 06patuTb Ha (haHubl, BEHTUAWM W APYry0 apmaTypy, OpUeHTUPYS 3neKTpoHarpeBaTenu Takum 06-
pa3oMm. 4yTob6bl NPefoTBPaTUTL UX MOBPEXAEHME OCTPbIMU MM 3a3Y6PEeHHbIMU MOBEPXHOCTAMM, a Takke Mno-
BpEeXeHve OT yjapoB, TpeHus u Bubpauun. Heo6xo4MMO BbINOMHWUTL MPOBEPKY M y6eauTbCa B TOM. 4TO
3/1eKTpoHarpeBaTesnb, komueBasi(blie) 3agenka(n) n xonofHolli(bie) BbiBoA(bl) MOTYT BblAepXaTb ABVKEHME U
Bnbpaumio Tpy6onpoBoga u 060pygoBaHus.

MOHTaXHWK JO/MKEH MOHUMATL 3HaYeHue SJ'IeKTpOHaneBaTeJ'IbHOI‘/'I cucTembl Ans obecneyeHus paBHOMEP-

HOro HarpeBa Tpy6onpoBoja U Apyroro 060pyA0BaHMS U NMOMHUTL, YTO 060pyAOBaHMe ¢ 60/blueli Maccoii um
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TENNOOTBOAOM TpebyeT AONONHUTENBHOIO 3N1eKTPooborpesa. AneKTpoHarpesaTesb A0/MKEH 6biTb YCTAHOBNEH
TakuMm o6pa3om, 4To6bl 6bin 06ecneveH Kak MOXXHO 6011ee TeCHbI KOHTaKT C HarpeBaemoii NoBepxHOCTbIo. Koraa
TaKo KOHTaKT HEBO3MOXEH, HarnpuMep Ha BEHTUIAX, MOXHO MCMO/b30BaTh TEM/IONPOBOAHOE YKPbITUE U3 pac-
CYUMTAHHOI Ha onpeaeneHHyo TeMnepartypy MeTa/IMYeckoi hobrn unm Apyrux TeNNONPOBOAHbLIX MaTEPUAIOB.

dnekTpoHarpesarte/ib He JO/HKEH UMETb CKNafoK, CKPyUMBaHWIA, 1 ero 4acTu He JO/MKHbI MepekpbiBaThCs,
nepecekatbCsi UK conpukacaTbCa MeXAay coboii, ecnm aTo He NpefyCMOTPEHO CheuunanbHO B JOKYMeHTaLum
noctasLwuka. CnegyeTt 06paTuTb BHUMAHME HA MUHUMabHbIV paguyc usrnba, onpefeneHHbli NocTaBLLMKOM.

Mpwy ycTaHOBKe anieKTpoHarpeBaTeneli ONycKaeTCa NCNO/b30BaTh TONbKO OPUTMHANbHbIE KOMMOHEHTI.
B npoTuBHOM criyyae cepTUtMKaLna CUCTeMbl OKaXKeTCS HefeliCTBUTETbHOM.

[onyckaeTcs ycTaHaBnMBaTh pacnpegefieHHble 3eKTpoHarpesartenun, cobpaHHble Ha MecTe (CM. 6.4.2).

8.3.7.2 MNpsamMasna npoknagka Ha Tpybonposoje

Hecko/ibKO NpsiMbIX 3NeKTpoHarpesatesneli JO/MKHbI ObiITb pABHOMEPHO pacrnpefeneHbl No OKPY>XHOCTU
Tpybonposoga. HeobxogmMmo npefycMoTpeTb AOMONHUTENbHYIO ANIMHY 3NeKTpoHarpesaTtens, 4Tobbl KOMMeH-
cUpoBaTb AONOMHUTENbHbIE NOTEPU TEM/A Ha AepxxaTensax Tpyb, noABeckax, aHKepax U T. 4.

8.3.7.3 CnnpanbHasa npoknagka Ha Tpybonposoge

Ha Tpy6onposoge n o60pyfoBaHN HEO6XOANMO BbINOMHUTL Pa3METKY LIAaroB cnvpanv Ao yKNagku Ka-
6ens cnupanblo, HaunMHas OT TOYKW MOAK/IOYEHUA 3MIEKTPUYECKOro NUTaHNA 1 NoAdep>Kusas Hebosblloe Ha-
TSXKEHWe aneKTpoHarpesaTess BO BpeMs ero yknafgku. Hu npy Kakvux ycrioBUsIX He AoMnycKaeTcs wwar cnmpanm
MeHbLUe MUHUMaNbHOro, YKa3aHHOro NocTaBLL/KOM.

CnvpanbHyo NPoKNagky criefyeT BbIMONHATL TaKUM 06pa3oM, YTOObI BEHTUAN U T. . MOXHO Obl/10 ner-
KO CHATb UM 3aMeHUTb. ECNn B KOHLE HarpeBaemol cekuuy ocTancsa M3bblTOK 3NeKTpoHarpesaTens uam ero
He XBaTW/o, War cnupanu cnegyet YKOPOTUTb UAKN YANMHUTL, YTO6bI cnupanb 6bina paBHOMEpPHON B COOT-
BETCTBUM C MPOEKTOM.

MpumeuaHue — XoTs cnupanbHas NPokIafKa MOXET 6biTh 60/ee Lenecoo6pasHa A/is KOPOTKNX TPACC um
Tpy6onNpoBOAOB 1 060PYA0BAHUS, NPOKNAAKA HECKOMbKUX MPSAMbIX JIMHUA MOXeT 6biTb NPeanoyTuTEbHee 13-3a NPocTo-
Thbl MOHT&Xa U TEXHNYECKOTO 06C/TY)XUBAHUS.

8.3.7.4 BcTpoeHHOe obopyaoBaHuWe, Hanpumep BEHTUIN

JononHuTenbHble ANVHBI pacnpefenieHHbIX 3NeKTpoHarpesaTeneil 4oMKHbI 6bITb NPeaycMOTPeHbl B
KOHCTPYKLMWN 415 KOMNEHcauny 4oNOMHMTENbHBIX NOTEepb Tenaa Ha BEHTUNAX, diiaHuax, unbTpax, Hacocax
UT. 4. 9TV ANVHBI cnefyeT MOHTUPOBATb B COOTBETCTBUM C JOKYMEHTaL el NOCTaBLLMKA.

dnekTpoHarpesaTenb crnefyeT ycTaHaBAMBaTb TakuM 06pa3oM, YTOObl MOXHO OblfI0 €ro CHATb, 3ame-
HUTb YNNIOTHEHMSA (Hanpumep, NPOKNadKy Ha (hNaHLEeBbIX COeANHEHUNAX) U MPOBECTN TEXHUYECKOE 06CIYXKM-
BaHWe BCTPOEHHOro obopyaoBaHua (Hanpyumep, BEHTUNEW 1 (hnnbTPOB ANA rpsideynoBuTeneit) 6e3 nospexae-
HUA. ECnn 3TO fonycKaeTcsa ANA HEUCKPALWMX WTerncesbHbIX pa3bemos no NOCT 31610.15/1EC 60079-15, 1o
cnepyeT paccMOTpPeTb YCTaHOBKY ObICTPO pa3befuHsieMbIX YCTPONCTB C O4HON MK C ABYX CTOPOH SINHENHOrO
obopyposaHus, Tpebytolero 60/1bWOro o6bema 06cnyXKmBaHus 1 pemMoHTa. Ecnun anekTpoHarpesaTenu nepe-
CeKatloT BO3MOXHbIE UCTOYHUKYM yTeuek, Hanpumep aaHLbl, OHU AO/DKHbI ObITb YCTAHOB/IEHbI TaKUM 06pa3om,
4YTOObI KOHTAKT C BbITEKAMOLMM BELLECTBOM Obl/1 MUHUMAbHBIM.

8.3.7.5 3akpenneHue 1 HanoxeHve baHaaxa

KpenexHble NpuHaaneXxHoCcTu O/MKHbI BblfepXuBaTb MakCUMasibHY0 TeMnepaTypy 1 YC/I0BUS OKpY>Ka-
owenn cpefbl. Mpu Npsmoli NpPoKnagke anekTpoHarpesBaTens X cnefyeT ycTaHaB/AMBaTb Ha PacCTOAHUN He
6onee 300 MM Apyr OT Apyra, Npv cnupasbHOl Npoknagke — He 6onee 2000 Mm. [lonoNHUTENbHbIE Kpene-
HUA cneflyeT ycTaHaBNMBaTb Ha KoneHax, thnaHuax v Apyrux npensTcreusx.

MeTannuuyeckne 6aHfaxu cnegyeT UCNONb30BaTh TOMbKO ANS KPenjeHus pacnpefeneHHbIX 3/1eKTpo-
HarpesaTefieil ¢ LenbHOMeTanMuyeckoli 060/104KOl Ha Tpy6onpoBogax M 060pyfoBaHUM W 3aTArMBaTb UX
4NA NofjepXKaHWsa KOHTaKTa C HarpeBaemMoi NOBEPXHOCTbI0. C/AMILIKOM CUbHAA 3aTshKka MOXET NoBpefuTb
3/IeKTpoHarpesaTesib.

8.3.7.6 VicnbiTaHWe CONpOTUBAEHNA U30MALUK 3N1eKTpoHarpesartens

Mpouegypa ucnbiTaHns, NnpueeAeHHas B 8.3.4. fO/KHa 6bITh BbIMOIHEHA HA BCEX 3NIeKTpoHarpesaTensax
nocsie ycTaHOBKW. Pe3ynbTaTbl UCMbITAHMSA AO/MKHbI ObITh 3aHECEHbI B BEAOMOCTb N0 MOHTaXKy (CM. Tabnuuy B.1
npunoxexHuns B).

8.3.8 CoeAWHEHNA N KOHLEBbLIE 3a4e/KN

8.3.8.1 0O6wue TpeboBaHusA

HeobxoMMO NpaBuIbHO BbINOMHATL KOHLEBbIE 3afe/KN BCEX TUMOB pacrnpefeneHHbIX 3NeKTpoHarpe-
Bateneii. CoeiMHEHNA W BbIBOAbI, BbINOIHEHHbIE HA 06bEKTE, AO0/MKHbI TOYHO COOTBETCTBOBATbL AOKYMEHTa-
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Lmmn nocTaslmka. O6opysoBaHUE C KOHLEBOV 3a4enKoii, BbINONHEHHON Ha 3aBofe, HEOBX0AMMO OCMOTPETb,
4YTO6bI Y6eANTLCS B TOM, YTO 3aje/iKa BbIMOSIHEHA MOHOCTLIO U MpasBuibHO 0603HavYeHa u/unM mapknposaHa
B cooTBeTCcTBUM ¢ TOCT 31610.30-1. MOHTaXHVK AO/MKEH NPOBEPUTH Hanuune cepTudrKaToB, HOMUHATbHbIE
3HaYeHMst TeMnepaTypbl COeANHEHNI N KOHLLeBOI 3afle/IKN U X COOTBETCTBUE YCNOBUSM 3KCNyaTaluu.

[lo MOHTaxa Heobxo4MMO MPOBEPUTL NocnefoBaTe/IbHbIE PE3NCTUBHbIE 3/1IeKTPOHarpesaTen, KoHLue-
BYIO 3a/le/IKy KOTOPbIX BbIMOMHAT Ha MecTe, 4Tobbl y6eANTbLCA B TOM, YTO MOHTaXKHas [/IMHa COOTBETCTBY-
€T MPOEKTHON ANMHE W Harpy3ke. ECNu KOHUEBYHO 3ajenky 3neKTpoHarpeBaTtenieid ¢ MUHepasnbHOW n3ons-
LMei ocyLecTBAAIOT Ha MeCTe MOHTaXa, OTpe3aHHble KOHLbl HEOOXO0AVMO HeMed/IeHHO repmMeTU3MpoBaTb
ANna npefoTepalleHns nonagaHus enarn. [lna napannenbHbiX aneKTpoHarpesatesneli 06was gamHa uenmu He
[lo/KHA 6bITb 60/bLIE A/TMHBI, PEKOMEHAO0BAHHON NOCTaBLLUKOM.

8.3.8.2 KomnnekTtbl 4NA noaKNyeHns

KomnnekTbl 415 NOAKMOYEHUS pacnpefeneHHOro afiekTpoHarpesaTens A0/MKHbI 6biTb HAAEXHO CMOH-
TWPOBaHbl B COOTBETCTBUM C AOKYMEHTALMENR NOCTaBLLMKaA, 3aLiULLeHbl ANS NPeaynpexXAeHUsi BHELWHEro no-
BPEXAEHUA U YCTaHOB/IEHbI TakuM 06pa3oM, 4TO6bl NpefoTBPaTUTL MPOHUKHOBEHME BOAbI WK ApYrux 3a-
rPA3HAOLMX BeLLecTB, KOTOpPble MOrM Obl OTPULATENIbHO MOB/NATL HA WX UCMOMb30BaHNE WAWN NMPUTOAHOCTb
K 3KCnayaTaymm.

8.3.8.3 PacnpefenuTtesibHble KOPOOKM

Llenn pacnpegeneHHOro anekTpoHarpesatens JO/HKHbI 6biTb NOACOEAUHEHbI K pacnpefenvTesibHbIM
KOpo6KaM, cepTUdPULMPOBAHHLIM 419 COOTBETCTBYIOLLErO BUA 3aLUTbl Y UMEIOLLUM COOTBETCTBYHIOLLYIO CTe-
NeHb 3alWunTbl OT NMPOHUKHOBEHUA MbINU U BOAbI. PacnpegenntesnbHble KOPOOKN AO/XKHbI pacrnonaraTbCa Kak
MOXHO OnMXKe K TOUKe BbIXOAa 3a/ieKTpoHarpesatens v gonyckarb nto6oe pacwnpeHvie Tpyobl. Kpbiwku pac-
npegennTenbHbIX KOPOOOK He A0NYCKaeTCa 0CTaBASATb OTKPbITbIMA.

8.3.8.4 XonogHble BbIBOAbI

Heob6xoMMo NpoBecTU MPOBEPKY, YTOObI y6eAnTbCSA B BOAOCTOMKOCTM WBOB (NpY HEOBXOAMMOCTU) 1
3hheKTUBHOCTU 3a3eMneHns. Ecnm mcnonb3yroT XO0N0ofHble BbIBOAbl, TO OHU AO/KHbI BbIXOAUTbL U3 Tenso-
N30N5LMN TaKUM 06pa3om, 4ToObl He fONYCTUTL NPOHUKHOBEHWSA BOAbl UN APYTUX 3arpA3HAOLWNX BELLeCTB.
B Tex mecTax, rge XonofHble BbIBOAbl BbIXOAAT Yepe3 Ten0M3015UMI0, OHN AO/MKHBI 6biTh 3aLULLEeHbI.

XonogHble BbIBOAbI CNefyeT ycTaHaBAMBaTb UM U3MEHATb Ha 06beKTe TOIbKO B CTPOrOM COOTBETCTBUMN
C pekoMeHAaunamy nocTasLLMKa 1 YyCN0BUAMU NPUMEHEHNSA B COOTBETCTBUM C cepTudmkaumeir. Ecnu xonoga-
Hble BbIBOAbl COEANHEHbI C 3N1eKTpoHarpeeaTenIs M1 B MeTan/iM4yeckoinl 060/104Ke Nariko MArKMM uam TBep-
[bIM MPUMOEM, HU 371eKTPOHarpeBaTesin, Hy BbIBOAb! HE AO/HKHbI UMEeTb U3rMb0B BO/IM3W NasHbIX COeANHEHNIA.

8.3.8.5 KabenbHble BBOAbI U YMNIOTHEHWUS 3NIeKTpoHarpesaTens

YnnoTHeHus n/vunu kabenbHble BBOAb!, MOCTAB/SAEMble BMECTe C pacnpefe/ieHHbIMU 3/1leKTpoHarpeBsa-
TenssMun. AO/MKHbI 6bITh cepTudnumpoaHsl. KabenbHble BBOAbI AO/MKHbI ObiTb NOMHOCTHIO 3aBUHYEHBI B KO-
poO6Ky. a ynnoTHEeHUs BBOAOB NOAKaTbl 4NA 06ecneyeHns NOMHOW repMeTMYHOCTU. Hencnonb3yemble BBOAbI
cnedyeT 3aKpbiTb COOTBETCTBYIOWMMN 3arnywkamu. ECnm ucnonb3yoT Hepesb60Bble BBOAbI, pasMep OTBep-
CTUSI fO/KEH 06GecneymBaTh AOCTATOUHbIV 3a30p ANS pe3b60BOI YacTy BBOAA, NMPU 3TOM KOHTpraiika gosixHa
6bITb 3aTAHYTa C YNIOTHUTENbHOW Wainboi ANS yNnnoTHeHNs BBoAa B 060/104Ke.

HakoHeYHUKV NPOBOAHUKOB BbINOMAHAIT (CM. 8.3.8.9) TOMLKO Nocne OCyL,ecTBAEHUS BCEX APYIrMX CO-
eVHEeHNIA 1 KOHUEBBIX 3aA€/0K, a Takke nocsie U3IMEPEHUSI CONPOTMBIEHUs n3onsauum uenu (cm. 8.3.8.8).

8.3.8.6 CoepuHeHue, cpawjmBaHne 1 N3MeHeHns

CoeauHeHve, cpalymBaHe N U3MEHEHUA pacnpefeieHHOro aeKTpoHarpesaresisi Ha MecTe YCTaHOBKM
cnepyeT BbINOMHATL TO/IbKO B CTPOrOM COOTBETCTBMM C JOKYMEHTaLMel nocTaswuka. MposegeHne 6ol n3
3TUX paboT BO B3PbIBOOMACHOW Cpeje MOXeT NoBNeYb aHHYIMPOBaHVe cepTudmkara aneKTpoHarpeBarens Ha
€ro NpuMeHeHvie BO B3PbIBOONACHOM cpefie. 3TO, B YaCTHOCTM, OTHOCUTCA K1I06bIM U3MEHEHUSAM, BHOCUMbIM
B 3/leKTpoHarpeBaTenu, Tak Kak 1to60e n3MeHeHre eUHNYHON A/IMHbI BbI3OBET M3MEHEeHUe yaeNbHOW Mol -
HOCTW 3/1eKTpoHarpesartesia 1 NoBAusAeT Ha TemnepaTypy 060/104KU. VI3MeHeHUs AO/XKHbI 6bITb 3athnKCUpOo-
BaHbl B JOKYMEHTaUUN CUCTEMBI.

8.3.8.7 KoHueBble 3aae/Ku

KoHLeBble 3afieNIKn aneKTpoHarpesaTens f0/KHbl ObITb HAflEXKHO YCTaHOB/IEHbI B COOTBETCTBUM C [JOKY-
MeHTaLueld nocTasLlmnKa 1 3alnieHbl 0T MEXaHNYECKOro MOBPeXAeHNs N MPOHUKHOBEHUA BOAb! UK ApYruX
3arpAa3HAOLLMX BELWECTB, KOTOPble MOryT HEGNAronpUATHO NOBAUSATL HA UX UCMONb30BaHWE UMW MPUTOAHOCTb
K aKcnayaraymm.

8.3.8.8 McnblTaHve coNpoTUBNEHUSA U30NALMN LIEMN 3NEKTPOHarpesarens

WcnbiTaHne, ykasaHHoe B 8.3.4. crieflyeT BbINOMHATb Ha BCEX LIENsX 3MeKTpoHarpeBaTenei nocne MoHTaxa.
Pe3ynbTaTbl UCMbITAHNSA JO/KHBI 6bITb 3aHECEHbI B BE,OMOCTb N0 MOHTaxKy (CM. Tabnuuy B.1 npunoxeHus B).
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8.3.8.9 HakoHeuYHWK/ NpOBOAHMKOB

HakoHeYHNKM [O/MKHbI 6blTb AOCTATOYHOrO pa3Mepa W COOTBETCTBOBATb KOHCTPYKLMW NPOBOAHUKOB
(knn), KoTopble MOTYT 6bITb OAHOMNPOBOOYHBIMU UM MHOFOMNPOBOIOYHBIMW NGO BbINONHEHHBIMU U3 PO/BLIN.
Heo6xo04MMO 3a4nCTUTb U30MALMIO BO N3beXaHne NoBpeXxaeHns NPOBOAHNKOB.

Mpeccyemble UM 06XKUMHbIE HAKOHEUHMKU N KOHTaKTHbIE YLIKWN AO/MKHbI 6bITb COOTBETCTBYIOLLENO pas-
mMepa 1 Tuna, YTBepXAeHHOro ANA faHHOro MPOBOAHWUKA. VIHCTPYMEHTbI A1 ONPECCOBKU JO/IKHbI COOTBET-
CTBOBaTb aHHOMY TUMY HAKOHEYHWKOB U 6bITb B UCMPABHOM COCTOSHUN.

PacnpepgeneHHble anekTpoHarpesaTenn, KOTOpble CMOHTMPOBaHbI 6€3 HaKOHEUYHWKOB, AO/XHbI ObITb
repmeTU3MpoBaHbl 418 NpeAoTBPalLeHMsa MonajaHuna Bnary 1 3awuiieHsl OT MOBPeXAeHWs [0 YCTaHOBKMW
HaKOHEYHNKOB.

8.3.8.10 lNMoaroToBka fOKyMeHTaL MmN

Tun. ANvHa 1 aNeKTpPUYecKne XapakTepUCTUKN KaXA0ro pacnpeeneHHoro aneKTpoHarpesaTens fok-
Hbl 6bITb NPOAHA/IM3NPOBaHbI N BHECEHbI B OKOHYaTe/ IbHbI/i BAPUAHT JOKYMEHTaLMN N0 MOHTaXy. TOYkM coe-
OVHEHWUs 1 gpyrve napameTpbl CUCTEMbl HEOH6XOAMMO yKa3aTb B JOKYMEHTaL MM N0 MOHTaXY, BKIOYas CXEMbI
Tpy60npoBoAa 1 pacnonoXeHns N3MepuTebHbIX MPUGOPOB, ecnn Heobxo0AMMO.

8.4 YcTaHOBKa anmapaTtypbl YyNpaBieHUs U KOHTPONS

8.4.1 O6wme TpeboBaHuA

OTBETCTBEHHOCTb 3a YCTAHOBKY annapartypbl ynpaBneHUsi U KOHTPOAA U pacrnpefennTenibHbIX LWn-
TOB 0ObIYHO HeceT MOHTaXKHMK. 3TU ycTpoiicTBa obecrneyvBaloT 3alUTy OT CBEPXTOKOB U TOKOB yTeu-
KN Ha 3eMi0, a Takke oTknoYeHne. OBbIYHO NpegycMOTpeHa Ta WAM UHas opmMa perynmpoBaHus uam
OorpaHMyeHnss TemnepaTypsl ANA rapaHTUM 6e3onacHoli TemnepaTypbl WK MOBbILEHUSA 3HEPreTUYECKO
3P PEKTUBHOCTN.

8.4.2 NpoBepka cOOTBETCTBMUA 060pyf0BaHNA

BbiGpaHHble KOHTPONNEPb!, TEpPMOCTaThl, AaTYUKN U CBA3aHHbIe YCTPOICTBA AO/MKHbI OTBEYaTb Tpe6o-
BaHMSAM KO BCeli CMCTeMe B OTHOLIEeHUU pabouei TemnepaTypbl, CTENEHU 3aWuTbl OT NPOHUKHOBEHUS MNbIAN
n Bogbl (IP) n meToga 3awmTbl. CepTudmrKaLmsa aneKTpoHarpeBaTesibHbIX CUCTEM MOXeT npeAnucbiBaTb Mc-
nofib30BaHne cneumanbHbiX KOMMNOHEHTOB. B Takmx cnyyvasx 06s3aTteibHO UCNO/b30BaHve TObKO Tex AeTa-
neli, KOTOpPble YKa3aHbl N3rOTOBUTENEM.

8.4.3 Perynsatopbl TeEMMNepaTypbl U KOHTPOJIbHbIE YCTPONCTBA

[Jatunkn perynatopa TemnepaTtypbl MOTyT yCTaHaBMBaTbCcs Ha Tpybe nnu Ha o6opygosaHum nubo nps-
MO M3MepsATb TemnepaTypy cpefbl, eCIM OHN UCNONb3YKTCA AN KOHTponsa npoueccos tuna Il uaun Il uan
TemnepaTypy OKpy>allLleid cpefbl, €C/M OHW UCMOMb3YKTCA ANA KOHTpons npouecca tuna l. O6biyHO npu-
MEHSIIOT Pe3nNCTMBHbIE AaTUMKN TeMnepaTypbl, TEPMOCTaThl C KanWAAspHbIMU TPy6KaMn 1 Tepmonapsl.

Ecnu gaTuvkn ycTaHOBNEHb! HA NOBEPXHOCTN 06beKTa, Heo6XxoaUMO 3 heKTUBHOE TENI0BOE CoMNpsxKe-
Hue. nameTp 1 gnnMHa AaT4nKoB MOTYT BIUATb HA U3MeEpeHMe Temnepartypsbl.

MonagaHue BOAbl M KOPPO3MOHHOIO Mapa MOryT Bbl3BaTb OTKa3 PerynsatopoB TemnepaTypbl. Kpbiwka
Kopryca perynatopa Bcerga fosixHa 6biTb 3aKpbiTa 0 YCTAHOBKW, BO BPEMS 1 MOC/E YCTAHOBKK, 3a UCK/0Ye-
HMWeM Tex clyyaeB, Korga ee Hy>XHO OTKPbITb A1 NONyYeHUs focTyna.

8.4.4 flaTunkn

8.4.4.1 O6uwue TpeboBaHMA KyCTaHOBKE JaTyunka

[aTunk gonxeH 6bITb YCTAHOB/IEH U OPUEHTUPOBAH B COOTBETCTBUM C AOKYMeHTauMeli nocTasimka. He
cnepyet pacrnonaratb Aartyuk ynpaBfieHUs B 30HaX HarpesBa BHELHWM TErMJoBbIM U3/lyYeHUEM, COSTHEYHBIM
n3y4yeHnem, TeXHONMOrMYEeCKUM TensoM unu B6au3u oborpesaemoro 3gaHus. Heo6xoAnMO MPUHATbL Mepbl
K TOMY, 4YTOObl AaTUMK MpaBUIbHO OMpeAesnisaa TemnepaTypHble YCI0BUSA BHYTPUM 060rpeBaeMoiil 3/ieKTpoHa-
rpeBaTesieM 30Hbl W Ha yJaneHun OT KoHua Tpyb6bl uam oT omopbl Tpybonposoga. [aTtuumku, n3mepsiowue
Temnepatypy OKpy>KaloLein cpefbl, AO/MKHbI 6biTb YCTAHOB/EHbI TakKMM 06pa3oM, 4YTO6bLl He MofBepraTbcs
BO3/€e/CTBMIO COMTHEYHOIO CBEeTa WK APYrMX NCTOYHUKOB Tenna.

Mpu ycTaHOBKe Aatymka Heo6xoAnMO 06ecneynTb ero XOpoLLUA TEMIOBOW KOHTaKT ¢ TPy6onpoBoLOM
unn obopyaoBaHveM 1 3awWMTy NPOTMB MonajaHns TeNIOU30MALUN MeXAy HUM U HarpeBaeMoil NoBEepXHO-
CTblo. CnefyeT NPUHATL Mepbl K TOMY, YTO6bI HE MOBPEANTb KanuansapHyto TpyoKy, TepMmonapy uam BbiBOAbI
pPe3nCTUBHBIX aTYMKOB TEMMEpPaTypbl WX AATYMK U HE BbI3BaTb 3TUM OLUIMGKY M3MEpPEHNs.

Ecnn Heobxogumo npsiMoe M3MepeHue TemnepaTtypbl cpefbl, AaTUMK JO/MKEH ObiTb YCTAHOB/MIEH B U3-
MepUTesbHbIX KaHanax B COOTBETCTBYIOLLEE NOJMIOXEHME, HANpPYMepP Bbille BO3MOXHOrO YpOBHS LLiama B pe-
3epByapax.
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M36bITOK KanunnspHoi TPYGKM MOXET GbiTb NPOMYLLEH NOoZ TeNI0n30Nauneid, ecnm TobKo oblwasa anm-
Ha He npeBbllaeT 1 M. NOTOMY YTO B 3TOM c/lyyae 06beM Kanunnapa MoXeT 6blTb TakvM, YTO OH oTpuLaTesb-
HO MOB/IMSET Ha N3MEPEHUS.

CnepfyeT NpUHATL Mepbl K TOMY, 4TOObl KanunnspHasa Tpybka, TepMonapa Wan BbiBOAbI PE3UCTUBHbIX
[aTyMKOB TeMNepaTypbl BbIXOAWN U3 TEMNNOU30MALMM TakuM 06pa3omM, 4TOObl BHYTPb He nonajana Bnara.

Bo MHOrMx cnyyasx MecTONoMIoXeHne fgaTynka onpefensaoT Ha aTane NpoekTVpoBaHnsa cucTembl. Tpe-
60BaHNA K yCTaHOBKe AaTuMka npueedeHbl B 7.6. TpeboBaHUA K yCTaHOBKE [aTUMKOB A8 PasHbIX NpUMeHe-
HUN NpUBELEHbI HUXKe.

8.4.4.2 YcTaHOBKa faTyuKa perynsatopa temneparypsbl

[laTuvk perynatopa TemnepaTypbl yCTaHaBAMBAKOT Ha MOBEPXHOCTU Tpy6bl uan obopypoBaHus B MNo-
NIOXXEHWe. B KOTOPOM oOfnpejensemMoe 3HayeHve TemnepaTypbl OyfeT npefcTaBUTeNbHbIM ANA BCEN CXEMbI.
Kak nokasaHo Ha puCyHKe 5. gaTumk AO/mKeH 6biTb YCTAHOBMEH Tak. YTOObI HA HEro He BO3AelicTBOBana TeM-
nepaTypa afneKkTpoHarpeBartens uam apyrue aktopbl, HanpuMep TEMI00TBOASALLME YCTPONCTBA U CONHEYHOoe
n3nyunHue.

8.4.4.3 YcTaHOBKa atyvka orpaHuunTens teMmneparypsi

[laTuvk orpaHuuMTens TemnepaTtypbl yCTaHaBAMBAKT Ha MOBEPXHOCTU TPybObl uan obopyfoBaHUs B
nonoXxeHne, B KOTOPOM onpegensiemMas Temnepartypa 6yAeT npeAcTaBuTeslbHON AnA Bcel cxembl. A Toro
4YTOObLI OrpaHNyMNTENb TEMMNEPATYPLl TOYHO pearmpoBasl Ha MakcUMasibHYt0 TemnepaTypy 060104KN 3NEKTPO-
HarpeBaTtensi. He06X0ANMO yAeNnTb 0c060e BHUMaHVe BbI6OPY MECTOMOIOXEHUS, cnocoba KpenieHns n 3Ha-
YeHWIo yCTaBKU. ITOT MeTof YCTaHOBKM AaTuMka OCHOBaH Ha M3BECTHOM COOTHOLLEHWN MeXay TemnepaTtypori
obopyfoBaHMA 1 TemnepaTypoli 060/104KN 3NeKTpoHarpesaTens npu JaHHON BbIXO4HON MOLWHOCTH. Mpumep
TUMOBOW YCTAHOBKM YCTPOWCTBA OrpaHUYeHns TeMnepaTypbl MPUBELEH Ha PUCYHKe 5.

Heo6xogMmo ycTaHOBUTL OrpaHu4mTeNb TemnepaTypbl Takum 06pa3om, 4To6bl TemMnepaTypa 060104KN
3NeKTpoHarpeBaTens He npesbillana NpedesibHy0 TeMnepaTypy B HanXyALwWwmnx ycnosusax (Hanpumep, Hanps-
XeHue + 10 %, anekTpoHarpeBaTeslb Ha BepxXHeM npegene AonycTUMOI NPov3BOACTBEHHOW MOLLHOCTM, OT-
CyTCTBME KOHTaKTa afieKTpoHarpesaresns c Tpy6onpoBoAoM/060pyA0BaHNeM. BbicOKas TemmnepaTypa oOKpyxa-
loWwei cpeabl, OTCYTCTBME BHELUHEW KOHBEKLNM).

Lnsa ueneii anekTpoHarpesaTens, NnpeAHasHaYeHHbIX 415 MPUMEHEHUS C YCTPOWCTBAMMW PerynnpoBaHus
HanpsPKeHUA, MOXET NoTpeb0oBaTbCs YCTAHOBKA AATUYMKOB C MPUMEHEHMEM MeTOAO0B, NMpuBeLeHHbIX B 8.4.4.4
1 8.4.4 5. 3T MeToAbl NO3BOMAIOT ONepPaTUBHO pearnpoBaTth Ha ObICTPbIE N3MEHEHUS TemnepaTypbl 060104-
KW 3/1eKTpOHarpeBaTensi, Bbi3BaHHbIe 0TKA30M YCTPOCTBA PEryIMPOBaHNSA HaNpsHKEHUS.

8.4.4.4 YCTpOICTBO OrpaHuMyeHus TemnepaTypbl C AaTYMKOM, YCTAHOBNEHHbIM Ha 060/104Ke 31eKTpo-
Harpesartens

Ha pucyHke 6 noka3aHo, 4TO AaTUMK TemnepaTypbl yCTaHOB/IEH HEMOCPEACTBEHHO Ha pacnpefeneHHoOM
3neKTpoHarpesaTesie, KOTOPbIA HAXOAWUTCS B MPAMOM KOHTaKTe C HarpeBaemoi NMoBepxHOCTbIO. [lna obecne-
YeHWs TOYHOro Ten0BOro CONPSHKEHUS C aNeKTpoHarpesaTesieM Heo6Xo4MMO yCTaHaBAUBaTb AATUMK C Mpo-
KNafKoi U3 MeTannnyeckoi ponbru nam TennonpoBOAHLIM KOMMayHA0M.

Heo6xo4uMMO MpoBEpPUTbL COOTBETCTBME PACMONOXEHNS faTtymka u camoil ropsyeit Toukn. CpefcTeo
KpenjeHus gatumka Ha afekTpoHarpesaTesie O/HKHO rapaHTUpoBaTh, YTO KpenfieHne gatymka He ocnab-
HeT CO BpEMeHEeM W Noj, BO3LeiNCTBMEM TemnepaTypbl, a TakKe BO BpeMs GyayLiero TeXHUYeckoro o6cny-
XUBAHUSA.

3TOT MeTo[ YCTaHOBKWU [JaTynKa He SIBISeTCA MeTO0M M3MepeHUs caMoi ropsvyeli YyacTu 3/eKTpoHa-
rpesatens (KoTtopasi, BEpOSATHO, HaXOAUTCA B TOUKe, r4e HeT KOHTakTa ¢ obopyaoBaHvem). OH AO/DKEH UC-
nonb30BaTbCA TOMLKO NPW 3a4aHnn YCTaBKN OrpaHMuMTens TemnepaTypbl Ha YPOBHe HWXKe npeaesibHon TeM-
neparypbl.

MpenmyLLecTBO 3TOro MeToAa COCTOUT B TOM. YTO OH CBOAMT K MUHUMYMY Neperpes, CBA3aHHbIN NCKI0-
YNTENbHO C TOYKOW n3MepeHns. OgHaKo B HEKOTOPbIX ClyYasx n3MepeHHas TemnepaTtypa ropsyein To4ku mo-
XeT 6bITb HUXKE CaMOWi BbICOKOI TemnepaTypbl 060/104KV 3N1eKTPOHArpeBaTesns B TOUKax C NI0XMM Tensi0BbIM
COMpsKEHNEM MeXJAy 3/ieKTpoHarpesaTesieM U HarpeBaemoli MOBEPXHOCTbID. ITO HEOOXOAUMO YUMUTbIBATb
npy HacTpoiike TemnepaTypbl OrpaHNYMBAIOLLENO YCTPOMCTBA, TaK Xe Kak TennooTaadvy gartynka. 3To Heco-
OTBETCTBME 3aBMUCUT OT COOTHOLLEHMA Macc AaTuvka u afekTpoHarpesaTens (COOTHOLIEHWE [MaMeTpoB) K
yfeNbHOW TEeNI0BOW MOLHOCTH qc, BT/m.

MpV NPSAMOM KOHTaKTe C HarpeBaeMoi MOBEPXHOCTbIO U B CBA3W C TEMNJI0BON MHepUWeid MoryT notpe-
60BaTbCsA YCTaBkM faxke 60/1ee HU3KOro 3Ha4yeHusi, YTo6bl y4ecTb MepexofHble Npouecchbl (Hanpumep, Bbi-
3BaHHble 0TKa30M MONYNPOBOAHNKOBbIX 3/1IEMEHTOB KOHTaKTa). B HEKOTOPbIX Ciyyasx MOXeT notpeboBaTbes
pa3fgeneHune COXHbIX Lenei Ha Lenu ¢ MHAMBUAYaNbHbIMU TeMnepaTypHbIMU OFpaHNYMTeNaMU.
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PucyHok 5 — TunoBas ycTaHOBKa AaTunka perynstopa TemnepaTypbl
1 faTunka yCTpoiCTBa OrpaHuYeHnst Temneparypsbl

PucyHok 6 — [laTumk orpaHMunTens TemnepaTtypbl Ha 060/104Ke 31eKTpoHarpeBaTens

8.4.4.5 YCTpOIiCTBO OrpaHWyeHUss TemnepaTypbl C UICMO/Ib30BAHNEM UCKYCCTBEHHOMO ropsyero naTHa

Ha pucyHke 7 nokasaHo, 4TO AlaTuMK yCTaHOB/IEH TakMM 06pa3oM, YTOObl U3MEPSATb UCKYCCTBEHHOE rops-
yee MATHO, KOTOPOE A0/IHKHO MPEeACTaBNATL CAMYIO0 ropsivyto TOUKY pacrnpefesieHHOro afiekTpoHarpesartens. 310
MOXET CMYXUTb a/ibTEPHATUBHbLIM METOAO0M ANSA MPUMEHEHWNS C NOCNeA0BaTe/bHbIMU 3/1eKTPOHArpeBaTensMu.

B Tex cnyyasx, Korga Metof, onucaHHbli B 8.4.4.4. He MOXET HafieXXHOo obecrneunBaTb KOHTPONb Temmne-
paTypbl 060/104KM CUCTEMbI B XYALINX YCNOBUAX, METOA MCKYCCTBEHHOTO ropsAYero naTHa MOXeT AaTb HeKOTo-
PbI 4ONONHUTENBHBIA KO3 MULMEHT 6e30macHOCTU. B 3TOM cnyyae TENON30MALMI0 YCTaHABIMBAKOT MeXAY
aneKTpoHarpeBaTeneM ¥ HarpeBaeMoii MOBEepXHOCTbIO. Torja AaTyuK OrpaHMunTens TemneparTypbl ycTaHaB-
NBalOT B NPSAAMOM KOHTaKTe C 3/IeKTpoHarpesaTesiem.

[nsa Toro 4yTo6blI rapaHTUpPOBaTh, YTO TeMNepaTypa Ha UCKYCCTBEHHOM FOpSYeEM MATHE Bbllle, YeM TeM-
nepartypa anekTpoHarpesaTesfia B TOUKe NJ0X0ro Tensjosoro conpsixexus (temneparypa C), Tennon3onsaumio
BbIMOJHAOT NPUMEPHO B 2 pa3a f/IMHHee gaTumka. /13-3a Hen3beXHoro paccenBaHna Tenna camnm AaT4ymkom
n3MepeHHas Temnepartypa B gelicTBuTenbHO Bbile Temnepatypbl C. HO Hke, YeM hakTuyeckas Temnepa-
Typa ropsiyero nsatHa A. 3TO HeCOOTBETCTBME, 3aBUCSLLEE OT COOTHOLWIEHMSA MacC AaTyunka u anekTpoHarpe-
BaTens (COOTHOLIEHVE AnameTpoB) W OT YAenbHOl Tena0BON MOWHOCTU (cC. BT/M. yunTbIBalOT Npu 3agaHum
yCTaHOBKU TeMnepaTypbl OrpaHu4mTens.

MpeumyLecTso 3T0ro MeTofa — 6bICTpas peakyms Ha HENCNPaBHOCTKN, HAMPUMEpP Ha OTKas perynatopa
Temnepartypbl, 0TKa3 yCTPOCTBa PerynnpoBaHna HanpshkeHns unv nepeHanpspbkeHne. B HEKOTopbIX cayyasx
MOXET NoTpeboBaTbCA pasfefieHne CNOXKHbIX Lenei Ha uenu ¢ MHAUBMAYalbHbIMU TemnepaTypHbIMU orpa-
HUYMTENAMMN.
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H — anextponarpesatens; S — patuuk Temnepatypsl. A EBTemnepaTypa UCKYCCTBEHHOrO ropsyero
natHa; B — temnepatypa B Touke nsmepenns; C — Touka c NAOXMM TENNOBLIM CONPSXEHUEM (TUNNUHOE
ropsiyee NATHO); O — TENMNOU3ONANUA MeXAY 3NeKTpOHAarpeBaTeneM U HarpeToil NOBEPXHOCTbIO

PuCyHOK 7 — [laTuuk orpaHuunTENst TEMNEpPaTypbl B KAYECTBE UCKYCCTBEHHOTO FOPSIYEro NATHA

8.4.5 9kcnnyaTaumsa, kKanmbpoBKka M 4OCTYN K perynatopy TemnepaTtypbl

HacTpoiiky perynsaTopoB v orpaHuunTenein TemnepaTypbl HE06X0AUMO MPON3BOAUTL BO BPEMS Nycka B
JKcnayartauuio. B 3aBUCMMOCTM OT BO3MOXHOCTE U3MEHEHWS 3afaHHbIX YCTaBOK OrpaHnunTeneli Temnepary-
pbl OHU AO/MKHBI 6bITh 3aNI0M6MPOBaHbI 415 3aLUNTbl OT HECAHKLMOHMPOBAHHOIO fOCTYyNa.

YCTpOWCTBO peryimpoBaHusi TemnepaTypbl U IMHUS JaTymKa JO/KHbI ObiTb OTKaMbpoBaHbl Npy Nnycke B
aKcnayaTauuio. Perynatop Temnepartypbl 4OMKEH OblTb YCTAHOB/IEH Ha Tpebyemyto TemnepaTypy M NOBTOPHO
0TKa/IMbpoBaH C y4eTOM 3aBOACKON HACTPOWKK (ec/in He06X0AUMO). PYHKLMOHANBHYI NPOBEPKY C/ieayeT Bbl-
NOJIHATL. Perynupys ycrasky TemnepaTypsbl. [Mka perynsatop TemnepaTtypbl He 3anyCcTUT 3/ieKTpoHarpesartesib.

Bce flaHHble U3MEPEHUIA AO/MKHBI ObITb 3aperucTpupoBaHbl.

8.4.6 Heob6xo4uMble U3MEHEHUSA

[lns pacnpeaeneHHbIX 3NeKTpoHarpeBaTe/ibHbIX CUCTEM MOXET ObiTb MpeJycMOoTpeHa NpoBepka Makcu-
MasibHOl TemnepaTtypbl 060/104KN. ECNU M3MEpPEHHbIE 3HAYEHNA TemMnepaTypbl OTK/IOHSAIOTCA OT AONYCTUMbIX
3Ha4YeHW TemnepaTypbl 060/104KN WM OT pacyHeTHbIX 3HAYEHWUA, HEO6XOAMMO BbINOHUTL KOPPEKTUpYoLne
,qe|7|CTva N BHECTN U3MEHEHUA B NMPOEKT CUCTEMBI.

8.5 MoHTax Tennounsonauunmu

8.5.1 O6wue TpeboBaHmA

Bbi6Op M MOHTaX TEMIOM30NALUN ABNAIOTCA OCHOBHLIMW 3/IeMEHTaMU YCTaHOBKW pacnpepesnieHHo
3NeKTpoHarpeBaTe/ibHOW cucTeMbl. Tenaon3onsaymsa o6bIYHO CNPOEKTUPOBaHa TaknuM 06pa3om, YToObl B 3Ha-
YNTENbHON CTEMeHW KOMMeHcMpoBaTb Ten/joBble NOTEPU HarpeeaTeslbHOW cuctembl. CnegoBaTtesfibHO, Npo-
61embl ¢ n3onsAumeli HenocpeACTBEHHO BAMSIIOT HA NPOU3BOAUTENBHOCTL CUCTEMbI B LiefIoM. MUHUMM3auus
paccesHVs 3Heprun cokpawjaeT 3KCnyaTalMOHHblE PacxoAbl, Y/ydllaeT XapakTepucTUK1 1 NoBbllLaeT Ha-
rpeBaTe/fibHyl0 CMOCO6HOCTb cucTeMbl. MOHTaX TEMI0M30M5ALMM CiegyeT NPOBOAMTL B COOTBETCTBUM CO BCe-
MW MPUMEHUMbIMU HALMOHANIbHLIMU CTaHAAPTaMy U MECTHbIMUW NpaBuiamu.

8.5.2 MoprotoBuTeNbHAA paboTa

Heo6x041MMO NpUHATL Mepbl, YTOObI 3alWMTUTL pacnpefeneHHble afieKTpoHarpesaTenin 0T MeXaHN4Yeckoro
noBpeXAeHns 1 nonagaHus Bnarv Nocne MOHTaXa 3NeKTpoHarpesaTeneli U 40 yCTaHOBKM Tennousonaumn. [lo
Hayana yCTaHOBKW PeKOMeHAyeTcs, YT06bl C MOMOLL b0 MHXEHEPHO-TEXHNYECKOTo NepcoHasia paboyeit niowaaxkm
6bln1a yCTaHOBMIEHa COA3b MEX/Y MOHT&KHNKOM 3/1IEKTPOHAarpeBaTens U U3rotoBuTenem TenI1omM3oNaumm Ans Bbl-
MOMHEHVA TENNON30NALMM B MaKCUMaslbHO CXXaTble CPOKV MOC/e MOHTaXa W UCMbITaHUA 3M1eKTPOHarpeBaTeneil.
CMOHTMpOBaHHasA aneKTpoHarpesaTesibHas cuctema fo/kHa 6bITb UCNblTaHa B COOTBETCTBUM C 8.3.8.8.

CnepyeT NpoBecTy cnefytoLine NpoBePKU 1 NpoLeaypbl;

a) NpoBepUTb, COOTBETCTBYIOT /N TUM. BHYTPEHHUIA AnaMeTp W TO/MWMHA 3HAYEeHUSIM, UCNOMb30BaH-
HbIM Mpy BblibOpe anekTpoHarpeBatens(eit). Ecnv TonwmnHa M3onauumn oTanyaeTcs oT TONWUHBI, YKa3aHHO
B TEXHUYECKUX YCNOBUAX, ByfeT HEBO3MOXHO NOAAEPXMBATbL 3afaHHY0 NPOEKTHYI0 TeMnepaTypy;
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b) BO BPEMSI XpaHEHUS, TPAHCMOPTMPOBAHMA M YCTAaHOBKWN A0/HKHA ObITh 06ecrneyeHa BpeMeHHas
Ta OT aTMOChepHbIX BO3AENCTBUI, YTOOLI M36exaTb NonajaHns Bnary B TENNOM30N5UMI0, NOJ ee 3alnTHoe
NOKpbITUE UK 060N0UKY.

8.5.3 MoHTaX Tenon30ALNOHHBIX MaTepuanos

Tennounsonaunsa AomkHa G6blTb yCTaHOBEHA Ha BCe CeKuUuy TpybonpoBofa u 060pyaoBaHus, BKYas
thnaHubl, BEHTUAKN, TpybofepxaTenun, koneHa. T-obpasHble coeguHeHns n T. 4. Ecnu B cucteme yCTaHOBMEHbI
TpyOHble AN CUNbGPOHHbIE KOMMNEHCATOPbI, HEO6XOANUMO MPeAyCMOTPETb AN HUX Takylo TEMIoU30N5auui0,
4YTO6bI OHa He yxygawana Tepmudeckuini KMA pacnpegeneHHol anekTpoHarpesaTebHOM CUCTEMbI.

MoxeT noTpeboBaTbcsA Tens0M301aLUNS 60bLIEr0 pa3mepa, YTobbl OHa B AOCTATOYHOW Mepe 3aKpbiBa-
na anekTpoHarpesartesib U 06opyaoBaHue. [lanee npuBefeHbl fpyrve NPUHLUMALI MOHTaXa Tenaon3onauum:

a) HeobxoauMo y6eAnTbCA B TOM. YTO TOMWMHA W30MALMU COOTBETCTBYET YKasaHHOW HOMWHasIbHOW
TO/IWLMHE BO BCeX ToYKax. [JO/MKHbI CnefnTb 3a TeM. YToObl He 3afenaTb 3NieKTpoHarpesaTenb B U30NALUMIO,
NOTOMY YTO 3TO MOXET Bbl3BaTb MOBbILIEHME TemnepaTypbl B 060n04Ke. Ecnu ykasaHHblli pasmep u3ons-
Lyn NOAXOANT He TOYHO, MOXHO MCMOMb30BaTb M30MALMIO cregytowero 60Mbliero pasmepa, YTobbl 3aKpbiTh
aneKkTpoHarpesaresib:

b) BCe OTBEPCTUS [O/MKHbI 6bITb repMETU3NPOBaHbI ANA NpeaynpexaeHnus nonagaHuns snaru. MNpu Bos-
MO>XHOCTM Bblpe3bl A0/MKHbI ObITb BbINOMHEHbI 3apaHee 1 pacnonaraTbCs B HXXHEM CErMeHTe TeMNI0M30nsauum
(HwkHre 180°). Tennousonauuio cnegyeT ycTaHaBMBaTb TakuM 06pa3om, 4Tobbl obecneunBancs abconoTHO
repMeTUYHbIV BXOZ 3NeKTpoHarpeBateneii n TemnepaTypHbIX 4aTYUKOB UK KanuInsipHbIX TPy6OK:

C) Tennousonauus Jo/mkHa 6biTb pa3pesaHa M MIOTHO MOAOrHaHa ANSA NpeaynpexaeHvusa nosBneHus
BO3/YLUIHbIX 3a30p0B. CTbIKN CErMeHTOB CnefyeT pacnonarartb B rOpU30HTa/IbHON MAOCKOCTH, YTOGbl YMEHb-
LWNTb NOTEPIO Tena 3a c4eT KOHBEKTUBHbBIX TEM0BbIX MOTEPb:

d) BO BpeMs yknagku Tenaonsonaunm HeobxoauMo cneguTb 3a Tem. YToObl He NOBPeUTb 3NeKTPoHa-
rpesatenb. PacnonoxkeHvie anekTpoHarpesaTenein, TemnepaTypHbIX JaTUYMKOB U APYTUX YCTPOWCTB He JO/MKHO
6bITb N3MEHEHO:

€) pekoMeHAyeTcs MpUMeHeHWe MeTal/IMY4ecKoin honbrm AN TOro, YTobbl 3aKpbiTb 3N1EKTPOHarpeBa-
Teflb Ha BEHTUNAX W APYroM 060pyf0BaHUN HENPaBWbHON (DOPMbI, YTOObI HE JOMNYCTUTL O6MOTKMN 31EKTPO-
HarpeBaTens Tennousonsaymei;

0 cnepyeT usberatb NPUMEHEHUS TENNOM30ALUNOHHBIX MaTePManoB C BbICOKAM COAEepXaHuem ranom-
[l0B Ha 3/IeKTpoHarpeBaTensx ¢ He3alMLeHHo 060/104KOI U3 HepXkaBetoLweln cTanu.

8.5.4 3alNTHBI KOXYX

B Tex cnyyaax, Korga npefycMOTPeH 3alyUTHbIA KOXyX, He06X04MMO y6eanTbCa B TOM. YTO HEU30/IMPO-
BaHHbIe KOHLbl METa/IIMYECKON KOHCTPYKLMN HE KOHTaKTUPYIOT HENOCPeACTBEHHO C pacnpefeneHHbIM af1ek-
TpoHarpesaTefnieM WU ero KOMNOHEHTaMMU.

30Hamy HanbosbLUEero pucka cYuTalTCa cnegyoLue:

a) hnaHubl: MeTanImyeckas KOHCTPYKUMA [O/KHA OblTb OTpe3aHa, U Oro/IeHHbI y4acToK Tenaon3ons-
Lumn foskeH 6biTb 06paboTaH NnoAxoAsAw M HeabcopoupyoLWw M cOCTaBOM.

b) BEHTWUNW; MpefBapuTeNbHO M3rOTOBEHHAA M30MALMOHHAA 060/104Ka A0/MKHA UMETb M36bITOUHYIO
ONVMHY 1 JOXOANTBL [0 NPUMBIKAIOLLEr0 NOKPbLITUS TPY6ONpoBoAa;

C) OTBETB/MIEHUA, KOMeHa Unn T-o6pa3Hble COeAMHEHUNA: He cnedyeT BCTaBNATb C YCUAMEM 000/04YKY
CMEXHOW CeKUMn NpsMoii Tpybbl B KOMIEHO, YTOGbI HE MOBPeANTb 3/IEKTpoHarpeBaTerb.

MpegnoyTeHne cnepyeT oTAaBaTb KOJlEHAM C 3aMKOBbBIMU CEKLMSAMU C 3aBabLOBaHHbIMW KpasMmu. He-
CXBaTblBAKOLNIACA repmMeTuK cnefyeT NCNoMb30BaTb MEXAY MepexnecTbiBaWMUMUCA CeKUUAMU MeTananye-
CKUX KNMMaTuyecknx 6apbepoB uam o6onoyek. MNMpu ncnonb3oBaHWM 3aKNenoK UM caMoHape3atoLnxca BUH-
TOB criefyeT y6eanTbea B TOM. YTO A/IMHA N060ro BbIGPaHHOro CBepa Uav BUHTA TakoBa, YTO OHWU He CMOryT
NPOHMKHYTb CKBO3b TEM/IOU30/5LMI0 U NOBPEANTL YCTaHOBEHHbIV MO Hell aneKTpoHarpeBaTtesb.

MpegynpefuTenbHble 3TUKETKM, HA KOTOPbIX pasmelleHa UHopmaLmus o ToM, 4To noj Tenaounsonauuei
yCcTaHOBNEHa pacnpefefnieHHas afieKTpoHarpeBaTenbHas cuctema, A0/MKHbI 6biTb NPUKPeneHbl K 060104ke
C MpomMexyTkamu He 6onee 6 M. 3TU 3TUKETKN AOMKHbI ObITb TaKKe MPUKPensieHbl K 0607104Ke Haj KaXKabiM
BEHTWUNEM UMW APYroi efuHMLE 060pyfoBaHNA, KOTOpas MOXeT HYXAaTbCA B NepnoanYeckoM TEXHUYECKOM
obcnyxuBaHum.

8.5.5 MicnbiTaHWe CONPOTUBIEHUA U30MALMY LOMK B YCNOBUAX 3KCnayatauum

WcnbiTaHus, ykasaHHble B 8.3.4. MPOBOAAT Ha BCEX LENsX afieKTpoHarpeBaTens nocje MoHTaxa, npu
3TOM [O/KHO 6biTb BbINO/IHEHO TpeboBaHWe K U3MePeHHOMY COMPOTUBIEHUIO U30NSALUN, KOTOPOE AOKHO
6bITb He MeHee 20 MO**. cknoyeHneM SIBASIOTCS TOMbKO pacnpefefieHHble 3fieKTpoHarpeBaTenn ¢ MmHe-
panbHOI n3onsumen, CoNnpoTUBEHNE KOTOPOI AOMKHO ObITb HE MeHee 5 MOM.
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8.5.6 Bn3yanbHblil KOHTPONb

Mpw BU3yanbHOM KOHTpONe crefdyeT y6eanTbca B TOM, YTO:

a) Bflara He MOXeT NPOHWKHYTb NOJ N30MALMI0 B pe3y/bTaTe ee paspyLueHuns nog BAnsHnem atmocdep-
HbIX BO3AeMCTBUIA (MPaBUIbHOE MOMOXEHNE NEPEKPLIBAIOLLUXCA YacTel UM 3arHyTbiX KPOMOK):

b) ckonb3AwWwme coefnHeHns (MM NoJo6HbIE COeAMHEHNA) Ha 3alUTHOW 060/104Ke AOCTAaTOUYHO rMbkue,
4YTO6bl aMOPTUN3MPOBATL N060e ABWKEHME NPY PacLUNPEHUN.

C) BWHTbI, BblGpaHHble 419 KPENIeHUs 3aWuTHOM 060/104KM, LOCTATOYHO KOPOTKME, YTOGbI UCKIOUUTD
No6yl0 BO3MOXHOCTb NMOBPEXAEHWA 3NeKTpoHarpeBaTeneii nam TeMnepaTypHbIX AaTHNKOB:

d) pa3mepbl BXOAOB B 3alMTHY0 0060104KYy ANA 3/EeKTpoHarpesaTeneil, TemnepaTypHbIX JAaTUNKOB U
T. I. TAKOBbl, YTO KOHTAKT HEBO3MOXEH. B YacTHOCTMW, ANA OTBETBNEHWI 060/104Ka fO/MKHA BbITb 4OCTATOUHO
wupoko pa3pesaHa,

€) CTbIKM B 060/104Ke 1 BXO/bl B TEMN/IOM30ALMIO XOPOLLO repMeTU3MpPOBaHbl 31aCTUYHBIM, HE3aTBOPAEBa-
IOLLLMM TEPMETVKOM, KOTOPbI/ YCTOMYMB K XMMUYECKOMY BO3AECTBUIO 1 Pa3foXKEHUIO U cTabuieH no pasmepam.

8.5.7 lokymeHTauunsa

MaTepunan Tension3onaunm 1 ee TONWMHA AO/MKHbI ObITb OTPaXKeHbl B OKYMEeHTaLun.

8.6 MoHTax pacnpe,qenMTeanoﬁ 3/'IeKTpVI‘-IECKOVI CeTn KU cornacosaHne c uenbo NMUTaHUAa

8.6.1 O6wue TpeboBaHms

Mpy MOHTaXKe Lienn NUTaHUs KXo CXeMbl 31eKTpoHarpeBaTens Heo6xoANMO UCMOb30BaTh YCTPOIA-
CTBO 3alWTbl OT 6POCKOB TOKa. Padmep ceyeHus u Tmn pacnpefenvTenbHo NPOBOAKN, HOMUHAJIbHbIE Xapak-
TEPUCTUKN 3alUTHLIX YCTPONCTB NuTalowWwei Lenu cnepyeT BblbMpaTb Ha OCHOBE MYCKOBbIX TOKOB 3/1€KTPO-
HarpeBaTtens u Ux NPOAO/MKMTENILHOCTU NPU MUHUMAaNbHOM BO3MOXHOIM TemnepaType afekTpoHarpeBaTens.

8.6.2 YCTpPOWCTBO 3aWuTbl OT 3aMblKaHUS Ha 3eMJ110

Heob6xoguMmo npegycMOTpeTb YCTPOWCTBO 3awjuTbl OT 3aMblkaHUSA Ha 3emso B cooTBeTcTBuM ¢ TOCT
31610.30-1.

8.6.3 YCTpOMCTBO 3aWuThbl Lenun

Heob6xogmMmo npoBepuTb, YTO:

- 3alMTHOE YCTPOICTBO COOTBETCTBYET HOMUHANbLHOMY TOKY (MpM NepBOHaYa/sbHOM W feTasbHOM OcC-
MoTpax):

- 3alyMUTHOe YCTPOICTBO CEPTUDNLMPOBAHO Kak COOTBETCTBYIOLEe BCEM NPUMEHNMbIM HaLMOHA/IbHbIM
N MeXAyHapoAHbIM Tpe6oBaHNAM 1 Tpeb6oBaHNAM K COOTBETCTBYIOLEMY BUAY B3PbIBO3ALLNTHI.

8.6.4 MapkupoBKka/ngeHTugunkaumns

MocTosiHHAA MapKnpoBKa W HafnUcK JO/MKHbI 6biTb BbINONHEHbI B COOTBETCTBMU C TpPebOBaHUAMU K
mapkunpoBke FOCT 31610.30-1. B TOM YMc/ie 1 Ha yCTpOCTBax:

a) BblKNOYaTeNb NUTaloOLWel Lenm;

b) MOHUTOPLI 1 annapatbl aBapuiiHOW cUrHanmsaumu,

C) CUJIOBblE COELMHEHUSA 3NEKTPOHarpesarens.

d) Homep Lenu 1 ycTaBka ANA KaXAoro perynsatopa temnepaTypsi.

MapKk1poBKy BbINOMHAOT B cooTBeTcTBUMU ¢ TOCT 31610.30-1 A718 KadKAON LEenn afneKTpoHarpesartens un
Ha COOTBETCTBYIOLLEI pacnpefennTenpHON Kopobke.

8.7 BBOJ B akcnsyaTtauuio

8.7.1 MNpepnyckoBoe UcnbiTaHne

Heo6xo41MMO 3ano/IHUTL U COXPaHWUTb BELOMOCTb N0 MOHTaXy (CM. Tabnuuy B.1 npunoxenus B).

8.7.2 dyHKUMOHaNbHaA NPOBEPKA M OKOHYATEe bHbI BapuaHT JOKYMeHTaLnm

8.7.2.1 O6wue TpeboBaHUA

PacnpegeneHHasn(ble) anekTpoHarpesaTenbHas(ble) cuctema(bl) gomkHa(bl) BBOAUTLCA B 3Kcnyarta-
LMo nocne yCTaHOBKM TEMIOM30ALNN N MOHTaXKa 3/1eKTPONpoBOAK/A. HeobxoamMmMo 3anonHNTb U COXpaHUTb
NPOTOKON MycKa HarpeeaTens B aKCM/yaTauuio, NpeacTaBneHHblid B Tabnmue C.1 npunoxeHus C.

8.7.2.2 ®yHKUMOHaNbHasA NpoBepKa

CnepfyeT BbINOMHUTL cneaytoline pyHKLUNOHaNbHbIe NMPOBEPKM:

a) cnepyeT 3aMKHYTb BCE Lieny NUTaHUA 1 NpoBepUTb TOK. MoXeT NoTpeboBaTbCA BPEMEHHbIN WYHT Ans
YCTpOIiCTBa perynMpoBaHua TemnepaTypbl;

b) HE06X04MMO y6eanTbCcs B pab0TOCNOCOOHOCTN BCEX KOHTPOJIbHLIX WM CUTHAs/IbHLIX Lenein. MoxeT
noTpe60BaTbCA BPEMEHHbI LWYHT Ha KOHTaKTax:
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C) cnefyeT 3anonHWTbL MPOTOKON MycKa B 3KCMyaTauuilo A1s KaxoW Lenu 3nekTpoHarpesaTens
(cm. Tabnmuy C.1 npunoxexus C). B npoTokone f4o/MKHbI 6bITb Yka3aHbl BCe faHHble 06 UCMbITaHWAX U Nycke
B 9KCMNJyaTaymio:

d) Heo6xoaMMO 3anucaTb 3HAYEHUA COMPOTUBIEHNUS 3IEKTPUYECKON M30MAUMM ANS KKAOr0 M3Mepe-
HVSA. BbINOMIHEHHOTO N0 MeToAnKe, NpuBefeHHol B 8.5.5;

€) Heo6X0AMMO 3anucaTb NPUIOXKEHHOE HaMPSHKEHHO W MOMyYEHHbIV TOK Yepe3 5 MUH nocne BK/OYe-
HUS. a TaKkKe TemnepaTypy Tpybonposoaa, ecnun TpebyeTcs;

0 Heo6Xxo4MMO NPOBEPUTb, YTOObLI CUTHA/IbHbIE W KOHTPO/bHbIE KOMMNOHEHTbI paboTann Hagnexalymum
obpasowm;

[) cneflyeT MPOKOHTPO/IMPOBATL MPOBEPKY KaNMBPOBKM yCTaBKW perynsitopa TemnepaTypbl U TO, 4TO
pely/IATup ycTaHOBMEH Ha 3TN 3HaYeHue.

8.7.2.3 OkKOHYaTesnbHbI/i BapMaHT JOKYMeHTauum

AfekBaTHasi U efjMHOOGpa3Has AOKYMEHTaUWsA Ha LEenu 31eKTpoHarpeBaTtensa sSIBASETCS OCHOBOW 3KO-
HOMWYHOIO TEXHNYECKOro 06CNYXMNBaHUS faHHOro o6opyAoBaHMA. 3TO 0COBGEHHO BaXHO AN1A YCKOPEHWS Ha-
XOXAEeHVA 1 yCTpaHeHWa HeucnpaBHOCTEW B Lenn, a Takke co3faeT OCHOBY /1A 60n1ee npocToro, 6bICTPOro
1 MeHee [0POroro BbIMOSIHEHUS crieyManucTammn rno aneKTpoHarpesaTelbHbIM CUCTEMaM BCeX HE0OX04MMbIX
VN3MEHEHWI 1 pacLMpPeHnin CUCTEMBI.

[ns pacnpefeneHHbIX aeKTpoOHarpeBaTe/ibHbIX CUCTEM, NMPeAHa3HavYeHHbIX 418 MPUMEHEHNS BO B3Pbl-
BOOMAacHbIX cpefax, (popMa NPOEKTHOM AOKYMEHTaL MM NOAPOGHO onpeesieHa B ONncaHnn COOTBETCTBYHOLL el
CUCTEMBI.

JlokymeHTauma Ans Kaxgol HarpeBaTeNbHON Lenu 3neKTpoHarpesaTtens [O/HKHa BKAYaTb Crepyto-
e 3N1eMEHTbI:

a) KOHCTPYKTOPCKYIO U UCMbITATENbHYI0 JOKYMEHTALMIO:

1) ornaBneHue;
2) cxemy Tpybonposoja, NokasblBaloLyo Lenu sneKTpoHarpeBartens u MeCTOHaxoXaeHue anek-

TPUYeCKMNX BBOLOB, COEAVHEHWNIA, cpaLleHnii. T-06pa3HblX COUIEHEHWI, KOHLEBbIX 3a4e/0K N Temnepa-

TYPHbIX JaTUYNKOB A5 PEryNIMPOBaHNA 1 OFPaHNYEHNs TemnepaTtypsbl;

3) 4Na pe3epByapoB: CXeMy Leneli aneKTpoHarpesaTens;

4) nepeyeHb Tpy6 M n3oNauuu;

5) ANMHY OTAEeNbHbIX Leneli afeKTpoHarpesaTenei;

6) pacuyeTHble faHHble U pa3Mepbl:

7) nepeyeHb MaTepnanos;

8) MHCTPYKLMM NO MOHTaXy 3NeKTpoHarpeBaTens;

9) cxeMy KabenbHbIX COeANHEH N 3NeKTpoHarpeBaTens;

10) onncaHve 1 MHCTPYKLMKU NO yCTaHOBKE TEMNEPaTYPHbIX AaTUMKOB;

11) npoTokon nycka anekTpoHarpesaTens (cMm. Tabnvuy C.1 npunoxenus C);
12) sntopbl pacnpegeneHuns Temnepartypbl (M3mepeHne npocunaa Temnepartypbl);
13) cepTumKat ycTaHOBKU;

b ) aNeKTPUYECKMe CXembl NN NEPEYHN:

1) aNeKTPMYECKY0 MPUHLMMNANBHYIO CXEMY W 3NEKTPUYECKYI0 CXEMY COELMHEHUI C COOTBETCTBY-

IOWUMN NepeyHaMmn 1 Tabanuamu.

2) cxeMbl OKOHeYHbIX COefIMHEHWI, pacnpefenvTeibHble YCTPONCTBA C NepeyHem aetaneil;
3) MHCTPYKLMM MO MOHTaXY.
C) gpyroe:
1) TeXHNYECKNe ONMUCaHUs N PyKOBOACTBA AN KaXXA0N eanHMLbl 060pyA0BaHNS;
2) PYHKUMOHANBbHYIO CXeMy, COr1acOBaHHYI C MHXEHEPOM-KOHCTPYKTOPOM;
3) cepTuduKaTbl, BblAaHHbIe OPraHoM no cepTuduKaummn 060pyA0BaHNSA 419 B3PbIBOOMNACHbIX Cped.

9 TexHU4Yeckoe ob6CNyXMBaHUE
9.1 O6uwwne TpeboBaHusA

PeKoMeEHAYeTCst MPOBOANTL TEXHMYECKoe 06C/yXMBaHUe cornacHo Taénuue D.1 npunoxeHusi D oguH
pas B rof Ay npu Heo6xo4MMOCTK yalle. Gonee geTansHas NpoBepKa MOXeT NoTpe60BaThCsA B KOPPO3NOH-
HbIX UN APYTMX HEBNAronpuUATHLIX CPeAax UM B TOM CNy4Yae, ec/li CYLLeCTBYET BbICOKMIA PUCK MEXaHUYECKO-
ro nospexgeHusi. Heo6xoanMoCTb 6o/iee YacTbiX MPOBEPOK CieayeT onpeaensiTh Mo OnbITy PaboTbl U MyTem
KOHCYNbTaLmii ¢ BnafensLem/nonb3osarenem ycTaHoBKY.
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Bce MeponpusiTusi Mo TEXHUYECKOMY OBCMYXUBAHWIO AO/MKHbI GbiTh 3anucaHbl B XYpHan TexHuue-
ckoro o6¢cnyxuBaHus (o6pasel npusedeH B Ta6nuue D.1 npunoxeHus D) u coxpaHeHbl B JOKYMeHTaLuu
CUCTEMBI.

9.2 HaxoxaeHune HencnpaBHOCTEN

Heo6xoaumbl cneyuanbHble MeToabl 06HapY)XXeHWs HeucrnpaBHOCTEl B pacnpefesieHHbIX 3/eKTpoHa-
rpeBaTesibHbIX CUCTEMAX, MOKPbLITbIX TEMIOMU30NSALMEN N METaNINYECKUM KOXYXOM. CnefyeT Takke MPOKOH-
CYNbTMPOBATLCA C pas3paboTUMKOM 3MEKTPOHArpeBaTe/lbHOW CUCTEMbI. YacTo NMpuvyYMHamMy HeWCnpaBHOCTEN
ABNSATCA MeXaHUYecKne NoBpeXAeHUs, KOppo3usl, Neperpes UM nonagaHne Bnaru.

Huxe npuBeeHO KpaTKoe onucaHve 3TanoB 06HAPYXXeHNUA HEUCMPABHOCTEN:

a) No JOKYMEeHTauun CUCTEMbI CriefyeT TOYHO ONpeseniMTb PacnosioKeHne pacnpeaeneHHol 3neKTpo-
HarpeBaTe/IbHOW CUCTEMbl. ECNM 3TOro HefoCTaTOYHO, clefyeT MUCMoNb30BaTh UHAYKUMOHHbLIA npuéop, pa-
6oTaloWmnin npu6amM3uTensHo npyu 1000 Ty, ANsS nojayn curHana B 3MeKTpoHarpeBaTesibHOe YCTPOCTBO, M
npocneauTb TPaccy 3NeKTpoHarpeBaTesns no 3ByKOBOMY CUrHasy, nofaBaeMoMy npubopom;

b) cnefyeT onpefennTb TUN HeMCNPaBHOCTM (Hanpumep, paspbiB LEenu Uamn yTeuka Ha 3emio);

C) ecnn UMeeTCsa paspbiB LEeNW UM HU3KOEe CONMPOTUB/IEHNE OTHOCUTENLHO 3eMan (MeHee 500 Om), MO-
XKET 6bITb YCMNELWHO UCMONbL30BaH Npu6op, paboTarowmii No MeToAy OTPaKEHHbIX UMMY/IbCOB WU METOAY OT-
PaXXeHHbIX BOSIH.

Lpyrvue HencnpaBHOCTU cefyeT BbisIBNATL NPUOGOPOM TrNa M3MEPUTESIbHOTO MocTa.

9.3 YcTpaHeHue HencnpaBHOCTENR

Mocne onpefeneHnss MeCTOHAXOXAEHUS HEWCMPABHOCTU MOBPEXAEHHbIA KOMMOHEHT [O/IKEH 6biTb
3aMeHeH UAN OTPEMOHTMPOBAH B COOTBETCTBMU C TPeOGOBaHMSAMM HaCTOsLWero ctaHaapTa. MoBpexaeHHble
YyacTu YCTAHOBKM [0/IXKHbI GbITb NMPOBEPEHbI B COOTBETCTBUM ¢ Tabnuueli C.1 npunoxeHus C, u pesynbTatsl
[O/MKHbI 6bITb 3anNMcaHbl B COOTBETCTBMU € Tabnuuei D.1 npunoxeHus D.

10 PemMoOHT

10.1 O6wune TpeboBaHuUA

Mocne onpefeneHns NPUYUHbI HEMCMPABHOCTW LNV criefyeT YCTPaHUTb NOBPEXAeHUs, OTPEMOHTH-
poBaB Ha MecTe WM 3aMeHVB KOMMOHEHTbl. PEMOHT Ha MecTe MOXHO MPOBOAUTbL NULLbL B TOM C/lyyae, ecnu
cobnofeHbl cneaytoLLne ycnoBus:

a) PeMOHT He fenaeT HefelcTBUTENbHBIM cepTudmkaT Ha cepTUULMPOBaAHHOE YCTPOKCTBO. Jlo6oi
PEMOHT CEPTUCMLMPOBAHHbIX YCTPOWCTB, UCMOMb3YEMbIX BO B3PbIBOONACHLIX CpeAax, cneayeT nNpoBoAvTh B
CTPOroOM COOTBETCTBMM CO BCEMW CMeLUanbHbIMU UHCTPYKLUUAMUW, BK/IIOYEHHLIMY B NPUIOXKEHWE K cepTudn-
Kary;

b) LO/MKHbI BbITb COXpaHEHbl MPOEKTHbIE U KOHCTPYKLMOHHbIE XapaKTepPUCTUKM 3/1IEKTPOHAarpeBaTens,
Hanpvmep MexaHnyeckas NPOYHOCTb U BOJOCTONKOCTb;

C) B JOKYMEHTaUUN K pacnpefefnieHHON aneKTpoHarpesaTeslbHON cUCTeMe pPeKOMeHA0BaH cnocob pe-
MOHTa U yKa3aHbl creuunanbHble MmaTepuanbl U UHCTPYMEHTSI;

d) B npouiecce peMOHTa He JO/MHKHO BO3HMKATb HUKAKOM OMAacHOCTY W Yrpo3bl XWU3HW 1 340POBbI0 OKpY-
XKaroLmXx;

€) nepcoHas, OCyLeCTBASOWNIA PEMOHT, AO/HKEH NPOXOAUTL 06YUYEHME B COOTBETCTBMM C 8.2.6.

B 8.3.5 onpepeneHbl TpeboBaHUA K 3aMeHe KOMMOHEHTA.

10.2 PeMOHT pacnpefefieHHbIX aNeKTpoHarpesartenei
10.2.1 MexaHMyecKne NoBpexaeHns

MpumeyaHne — OBGbLIYHO PEMOHT BO3MOXEH, ECNN pacnpeesieHHbl anekTpoHarpeBarte b He HaXoAUACS Nog
HanpsXeHWEM C MEXaHUYECKUM NOBPeXAeHUEeM, NPUBEALLUM K NPO6OI 31EKTPOU30NSALMUMN, pa3beVHEHNIO NPOBOAOB UK
nonagaHuio Bnaru.

Ecnn HeucnpasHOCTb 06Hapy>KeHa TO/IbKO Nocne 3/1eKTpu4eckoro noacoeauHeHunda, U nospexxaeHue
NPOnN30LLII0 Ha HebonbLwoM yyacTke, crnefyeT NpoBOANTL OCMOTP 3NeKTpoHarpesaresis Ha pacCcToaHUn 1 m ¢

KaXK/0/ CTOPOHbI OT MeCcTa MOBPEXAEeHMUs, UTO6bl ONpPeAe/inTb, MPOU3O0LLIO0 NN MOBPEXAeHWEe 3/1IEKTPON30/s-
LMK B pYrUX MECTaxX, KPOME TOUKU MEXaHWUYECKOTO NOBPEXAEHNS.
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10.2.2 MNMoBpexaeHne n3-3a KOppos3unu

MpumevaHne — O6bIYHO PEMOHT BO3MOXEH, eC/in noBpeXxaeHne Bbi3BaHO Koppoameﬁ norpaHuyeHo He60/1b-
WM y4acCTKOM.

Ecnun anekTpoHarpesatesib 6bl1 NoBpexaeH 6onee YeM B OAHOV TOYKe WX NOLWadb NOBPEXAEHHOro
yuyacTKa Be/MKa, ero cnefyeT 3aMeHUTh.

10.2.3 lMoBpexaeHne n3-3a neperpesa

PEMOHT MOXHO NPOBOAWTL TOJILKO B TOM C/lyvae, eCNu NoBpexXAeHne orpaHnyeHo HebonbLIMM yyacT-
KOM.

Ecnun ecTb nofo3peHnss OTHOCUTENbHO OWNBGOK B KOHCTPYKLUMKU CUCTEMbI, credyeT NPOBOAUTL OLIEHKY
pacnpefiefleHHON aneKTpoHarpeBaTeslbHON CUCTEMBI.

10.3 MeToabl pemMoHTa pacnpegeneHHblX afieKTpoHarpesartene
10.3.1 O6ume TpeboBaHuA

NMpumeyaHue — MeTofbl, UCMOMb3YEMbIE NPU PEMOHTE 3/1EKTPOHArpEBaTENEN, 3aBUCAT OT TUMA 3M1IEKTPOHA-
rpeBaTesnis U ero UrotoBuTens. [letasbHoe pacCMOTPEHME CYLLECTBYIOWMNX METOAOB HAXOAMTCA 3a npedenamu 061acTu
HacTosLero ctaHgapTa.

OO6bIYHO PEMOHT pacnpefefieHHOro a/ieKTpoHarpesaTens 3ak/ayaeTcs B IMHEHOM cpawuBaHum unm
coeiHeHUN Yepes pacnpefenuTenbHy0 KOpooky.

O6Lwure MeTOAMKM, KOTOpble cnefyeT NPUMEHATb, NPUBEAEHbI B JaHHOM pasjene, ofHaKo cneayeT uc-
NnoJib30BaTh TO/IbKO METOAbl U MaTtepuasbl U NHCTPYMEHTbI, PEKOMEHA0BaHHbIE MOCTaBLUKOM.

10.3.2 /IuHeliHOe cpawnBaHune

YpaneHve noBpexeHHOro yyacTka afieKTpoHarpesaTesisa He JO/HKHO 3HAaUNTENIbHO U3MEHATL XapaKTe-
PUCTMKWN 3NeKTpoHarpeBaTens Mo CPaBHEHUIO C UCXOAHLIMW MPOEKTHbIMKU XapakTepuctukamu. Heobxogmmo
NPUHATbL Mepbl K TOMY, YTOObI IMHEHOE cpaliuBaHe He NOABEPrasoch Harpy3kam npu akcnayaTauum. 3Toro
MOXHO JOCTUYb, HanpuMep, BbINOHWUB JOMONHUTENbHYIO METI0 C 060N CTOPOHbI CTbIKA. Y4YaCTOK 31eKTpo-
HarpesaTens 4/nHoi 150 MM ¢ 10601 CTOPOHBI CTbIKa HE [O/KEH ObiTb U30THYT MPU MOBTOPHOM MOHTaXKe Ha
06beKTe, TakKe HEOOGX0ANMO 06ecneynTb CTabU/bHbIA KOHTaKT.

10.3.3 CoemMHeHne Yyepes pacnpefennTenbHYy0 KOPooOKy

PeMOHT He [o/mKeH 3HaUYNTeIbHO U3MEHATL XapakTePUCTUKN 3N1eKTpoHarpesaTe s no CpaBHEHUIO C 1C-
XOAHbIMW MNPOEKTHbIMU XapakTepucTukamu. Ecnn mcnonb3yroT XO0NOoAHblE BbIBOAbI, 3NeKTpoHarpesaTenb U
CTbIKW NOC/IEe PEMOHTA [O0JIXHbI ObITb NPOYHO 3aKpernneHbl Ha 06beKTe A1 06ecrneyeHnsa XopoLero KOHTaKTa.
BBOA X0N0AHBIX BbIBOAOB M KOHLIEBbIX YCTPOWCTB B pacnpefenmTensHy0 KOpooKy crefyeT NpoBoAuTb B COOT-
BETCTBUM C [LOKYMEHTaLMel nocTaBLivKa.

10.4 3a3zeMneHune

Ecnu anekTpoHarpesaTenn 3a3emM/ieHbl C MOMOL b0 3ﬂeKTpOI'lpoBO,CI,FILLleVI 060104KH, LEeSIOCTHOCTb N He-
NPepbIBHOCTb 3a3eM/1IeHNA He NO/IKHbI 6bITb HapylleHbl B pe3ynbTarte peMoHTa.

10.5 NcnbiTaHnsa

OTpemMOHTMpOBaHHbIN(e) anekTponarpeBatenb(M) fO/MKeH(Hbl) MPOXOANTL BCE UCMbITaHWS, YKa3aHHble
B 8.5.5. 0 NOBTOPHOI YCTAHOBKMU.
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MpunoxeHne A
(cnpaBoyHoe)
Mpumep UCXOAHBIX AaHHbIX A4 NPOEKTUPOBaHUA
B HacTosilem NpuaoxeHnn npuseAeH nNpuMep 3anncu AaHHblX 418 NPOEKTUPOBaHNS.
Tab6bnuua Al — Mpumep 3annucu faHHbIX NS NPOEKTUPOBaHUS
MecTononoxeHne Cucrtema Homep npoekra CnpaBouHblii(e) YepTex(un)

MHdopmauusa 06 obbekTe

MuHUManbHas TemMnepaTtypa okpyxatolieii cpegbl PacueTHas ckopocTb BeTpa
MakcumanbHasa TemnepaTtypa okpyxatLliei cpegbl PacueTHbI k03hhrumeHT 6e3onacHoOCTH
MecTto CHapyxu BHyTpun Heb6naronpusaTtHas (kKOppo3noHHas) cpeja
MOHTaXa:

TpeboBaHus k cucteme
Twn 1(Temnepatypa, nogaepxunsaemas Bbille MUHUMAaIbHOTO 3HAUYEHUS)
Twun Il (Temnepatypa npouecca, noagaepxveaemMas B cCpefHeM AnanasoHe)

Twun Ill (perynnpoBaHne Temnepartypbl npoLecca B Y3KkOM gnanasoHe)

MpumeHeHne
Tpy6onposogbl Pesepyapsbl Jywesbie KabuHbl
HemeTannuueckunii Tpy6onposoa,.'pesepsyap MaHomeTpoBble TPY6KM C 060rpeBom

Tpy60npoBOAbI NAPOBOTO KOHAEHCATA (3aWmnTa OT 3aMep3aHus)
Bo3MOXHa cnupanbHas yknazka a/ekTpoHarpeBaTens

NHdopmaums o npouecce

Matepuan B Tpybonposoje XunpgkocTb/ras/nap

Temnepatypa, KOTOpyl Heo6x04MMO NnoAdepxuBaTb B Tpybonposoge *C
HopmanbHasa paboyas Temnepartypa npotecca *C
MuHUManbHasa gonycTumas Temnepartypa npogykra X
MakcumanbHas gonycTmas Temnepartypa npogykra X

MakcumanbHas TemMrnepartypa B cucTeme (Mpu pe3koM MOBbILIEHUM NapameTpoB
npouecca, Bbinycke napa v T. A.) X

Tpy6onpoBogHas cuctema (pesepsyap)
Matepuan Tpy6bl (pe3epByapa) MapameTpbl (TONLWMHA)
CneuunanbHble ycnosus (pytepoBaHHasa Tpy6a 1 T. 4.)

MeTog(bl) noaBeckn MpsiMoil KOHTaKT Tpy6onpoBoaa BHewHAs Tennonsonaumsa (npegnoyututensHas)
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OkoH4YaHue Tabnuubl A. 1

Cuctema Tennounsonaymm

Tun TonwwmHa BenuuuHa tennonposBogHocTu/
Temnepatypa

MakcumanbHas TemnepaTypa Bo3geiicTeus 'C  M3onauus, paccuutaHHas
Ha Tpyby cneaytowiero 6osbLuero
rabapuTa

Mcnonb3oBaHne MATKON N30N1ALUN (BEHTUIN, HACOCHI)

dnekTpuyeckas cucrema

HanpsxeHne. B Yucno das YacToTa. Iy,
Knaccudmkauma B3pbIBOONACHbIX U NOXaPHbIX 30H Temnepatypa camoBOCMIaMEHEHNA
Onpegensownii ras/nap (C HauMeHbLUel TeMnepaTypoli caMoBOCN/IaMEHEHNS)

Heobxogumas cepTu- M3K YepTexu ¢ nevatblo
chukauns

CneyuuanbHble ycnosus 060rpeBa TEXHOOTMYECKOro 060py0BaHus

Mcnonb3oBaTh 3TOT pasfen TO/bKo ANS ykasaHus TpebGoBaHWii Npoueccy Harpesa, TasHUA W APYTUX cneuunanbHbIX
TpeboBaHui

CneumnanbHble TpeGoBaHusA: Harpes BbiTanBaHve [Lpyrve (ykasatb):

O6bem xuakoi/TBepaoi cpegbl Ana Harpesa Tekyuyasn/HeTeky4as cpega

,ﬂ'OI'IyCTI/IMOE BpemMsA nosbileHNA TBMI'IepaTypr/I/I:iMBHeHVIFI COCTOAHMUA

VMcxopgHaa TemnepaTtypa matepvana KoHeuHas Temnepatypa matepvana
Temnepartypa npu U3sMeHeHun COCTOsAHUA MaTepuana Matepunan B Tpybonposoje
YpenbHas Tennoem- TBepablit matepuan XXugkoctb Map
KOCTb

MnoTHOCTL Teepablii matepuan XXupgkocTtb MNap

Tennota nnasneHna unm napooﬁpazoBaHMﬂ

Mogrotosun L omKHOCTb [ata
damunns.
NHUUManbl
noanuch

YTBEpaun [omKHOCTb [Jata
damunus.
NHUUMansbI
noanvce

MpuHan [omkHocTb JaTa
damnnus.
UHWLMansb
nognuce
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MpunoxeHne B
(cnpaBoyHoe)

MpoBepoyHasa Tabnuua TpeboOBaHN N0 MOHTAXY

Ta6nunya B.1 — Mpumep npeanycKkoBbIX NPOBEPOK ¥ BEAOMOCTM NO MOHTaXy HarpesaTens

MecToHaxoxpaeHne Cucrtema Howmep npoekrta CnpaBouYHblii(e) yepTex(n)

Homep nuHumn Howmep Knacc 30HbI TemnepaTypHbIii knacc
afieKTpoHarpesarens

Homep naHenn MecToHaxoxaeHune Howmep uenun Tot'HanpsikeHve Lenu

M3rotosutens Mogenb MouwHoCcTb a3nekTpoHarpesaTens _ BT Ha eauHuuy AnvHb”

3/1leKTpoHarpesarens 3/1eKTpoHarpesarens HOMWHAa/IbHOE HarnpshxeHne

MpoBepnTb CepTUDUKALVOHHYIO MapKMpPOBKY:
M3roToBuTeNb MerommeTpal'mogens | HacTpoiika HanpsixeHus | TouHocTb/NnONHas Wkana
[lata nocnepgHei nosepku merommeTpa

M3rotosutens 3HayeHne conpoTuB/IEHUA TouHoeTb/noNHas Wwkana
amnBpBO/IbTOMMBTpa/MoAeNb

McnbiTaHna VcnbiTatensHoe Jata O603HaveHne
3NeKTpoHarpesarens 3HaveHue.'sameyaHns

MpumevaHnsa

1 MpoBepky Lenn caMoperynmpyioLLeroca afieKTpoHarpesaTesns Ha 06pbiB NPOBOAAT TO/IbKO AN YC/IOBUIA KOPOT-
KOro 3aMblKaHUs uan obpbiBa Lenu.

2 MUHUManbHO JONYCTUMOE COMPOTUBEHNE U30MALUN, U3MEPEHHOE Ha pacnpeaeniMTenbHol KOpobKe 3a1eKTpo-
HarpeBartens. AO/KHO 6bITb 20 MOM. MUHUMaNbHO AONyCTUMOE UCNbITaTesibHoe HanpshkeHne — 500 B NOCTOAHHOTO
Toka. OfiHaKo pekomeHgyeTcs ncnonb3osaTb 1000 B MOCTOAHHOrO Toka AN 3/eKTpoHarpesartenieil ¢ MUHepasibHOW
nsonsuymeit, 2500 B NOCTOSIHHOTO ToKa — AN151 3N1eKTpoHarpeBaTe el ¢ nofiMMepHoli nsonsunei.

1MNpuemka matepuana Ha KaTtyLike

MpoBepka Lenn Ha 06pbIB B KaTyLLKe

MpoBepka CONPOTUB/IEHNA U30NALNN B KaTyLLIKe

2 3aBeplueHne ycTaHOBKM TpybonpoBoja (paspelueHne Ha Hayano MOHTaxa afiekTpoHarpesaTens)
3 DnekTpoHarpesartesib yCTaHOB/IEH (pa3peLleHrie Ha Hayasno YyCTaHOBKM Tens0M30/5Lmm)

HarpesaTenb ycTaHOB/IEH NpaBuibHO Ha Tpybonposoje, pesepsyape
nnn o6opynosaHnmn

HarpeBaTesfib yCTaHOB/IEH NPaBW/bHO Ha BEHTUNsX, Tpy6Gogepxare-
NAX U APYTUX Tena00rBogsLLmUxX yCTpoicTBax

KoMMoHeHTbl NpaBu/ibHO YCTAHOB/EHbI U 3a4enaHbl (MuTaHue, repme-
Tu3aums T-06pasHbIX COefUHEHNIA)

MOHTaX BbINO/IHEH B COOTBETCTBUM C WHCTPYKLMUSMU U3rOTOBUTENA U
cXeMoil uenei

4 YcTaHOBKa TENI0M30MALMN 3aBepLleHa
MpoBepka uenun Ha 06pbIB

McnbiTaHne conpoTMBAEHUS N30NSLMN
Cuctema nposepeHa
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OkoHuaHne Tabnuubl B. 1
5 Mapkuposka un ngeHtudukaums nonHaa (cm. FOCT 31610.30-1. 6)
6 HarpeBartenb HafexHO 3a3emsieH

7 Perynsitopbl Temnepartypbl NpaBu/ibHO YCTaHOB/IEHbI U YCTaBKW Npo-
BEpeHbI

8 Bce pacnpegenurenbHble KOPo6KkM cepTUdULMPOBaHbI U 3aKPbITbl

9 Tennousonaunsa 3aliuiieHa oT NoroAHbIX YC/I0BWiA (BCe WBbI repme-
TU3NPOBaAHbI)

10 3afenaHHble KOHLbI, 3aKpbITble MecTa cpalleHuii OTMeYeHbl Ha Ha-
pY>XHoli 0605104Ke

n LIepTe)KI/I, TexXHn4yecKkasa AOoKyMeHTauusa usrotoeutens

BbinonHun: [onkHoCTb [ata
Pamunus, nHuymansl
nognvceb

MoaTsepaun: [omkHoCTb [ata
damunus, nHALMansbl
nognuce

MpuHsAn: [0/MKHOCTb OaTa
damunus, nHuLmansl
nognuck

YTBepaun: [onkHoCcTb [ata
damunns, nHALmanbl
nognuchb
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MpunoxeHne C
(cnpaBoyHoe)

Mpumep NpoTokKona BBOAA B aKCMayaTaLuuto pacnpefeneHHOro aneKTpoHarpesatens

Ta6nunya C.1 — MNpumep NpOTOKOMA BBOAA 3NeKTpOHarpeBaTens B aKcnayaTtauuno

MecTononoxeHune Cuctema Homep npoekta

Homep nuHun Homep Harpesatens Knacc 30Hbl

Homep naHenn MecTononoxeHune Homep uenun

M3roToBuTENb 3N1EKTPOHArpeBarens Mogenb MoLuHOCTb anekTpoHarpesaTtens
3neKTpoHarpesarens ANUHbI/HOMWHANbHOE HanpsxeHue

MpoBepnTb CepTUNKALNOHHYIO MapPKNPOBKY:
MHdopmauusa o6 anekTpoHarpesatene

O6Las NnpoekTHas ANNHA 3neKTpoHarpesaTens
Twn Tenaousonsayun TonwwuHa Tenaonsonauun
Moppepxmeaemas Temnepatypa o6bekTa
McnblTaHns anekTpoHarpesaTtens (AaHHble U3 NPOTOKOMa MOHTaxXa d/1eKkTpoHarpeBaTens)
MpoBepka 3/1eKTPUYeCcKoro ConpoTUBAeHNsA/LeNnocTHOCTH uenn. Om

lMpoBepka conpoTuBneHus anekTpousonaymm _ MOm

Temnepatypa okpyxatoLieii cpefibl BO BpeMsi UCnbITaHwii

[arta nposegeHus B (nepemeHHOro TOKa) Tok. A
MNaxensb Mnowaaka 1 hasa 3 chasbl
NnHna L1 L2 L3

Myck
Yepes 5 muH
Yepesz 4 4

Temnepatypa okpyXaiolleit cpefbl BO BpeMsi UCMbITaHus

CnpaBoYHbIii(B) yepTex(un)
TemnepaTypHbIii knacc

HanpsixeHve uenu

BT Ha eguHuuy

O6Lian AnvHa yCTaHOBNEHHOTO 3/ieKTpoHarpesatensi

MakcumasnbHas TemnepaTtypa o6bekTa

Heiitpans

TemnepaTtypa o6bekTa B HaYasie UcnbiTaHus Yepes 4y

PaccuntaHHas MOLWHOCTb Ha eAuHULY AJMHbI (B «A/M) Yepesz 4y

PerynuposaHue Temneparypbl: Tun

Perynsitop OnpegeneHne TemnepaTypbl Onpegenexune

aneKTpoHarpeBaTens  okpyxawlei cpefbl TemnepaTypbl
TpybonpoBoga

Perynstop Tun MecTononoxeHune

npeaenbHow

TemnepaTypbl

TepmoperynaTopbl 0TKannb6poBaHbl

DYHKLMOHUPOBaHNE TePMOPErYIATOPOB NMPOBEPEHO
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OkoH4YaHue Tabnuusl C. 1

ABapuiiHas curHanusauus,'KoHTposb: Tvn
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Temnepatypa BepxHee 3HaueHue HuxkHee 3HaueHne ®YHKLMOHMPOBaHWe NPOBEpPEeHO
Tok BepxHee 3HaueHue HukHee 3HaueHne ®YHKLMOHMPOBaHWe NPOBEPEHO
anekTpoHarpesaress

OcCTaTouHbIN TOK YcTaBka ®YHKLMOHMPOBaHWe NPOBEPEHO

MoTeps HanpsxeHus

fpyroe

YcTpoiicTBo AndydhepeHuanbHO 3aWwnTbl: TN
YcTtaHoBKa | 3amepeHHbIii Tok

BbinonHun:

MopTtBepaun:

MpuHsn:

YTBEpaun:

®YHKLMOHMPOBaHWe NPOBEPEHO

DYHKLMOHMPOBaHWe NPOBEpPEeHO

VcnbiTaHo B paboTe

[ o/mKHOCTb Jata
damuansa, nauumnansl
nognuceb

[0/MKHOCTb Aarta
damunus, nHuymnansl
nognuchb

[oMKHOCTb Data
damMunus, HULManbI
nognuco

[oMKXHOCTb Aarta

damunusa, nHuymuansl
noanuch
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MpunoxexHne D
(cnpaBoyHoe)

Mprmep rpauka TEX06CNYXMBAHNA U 3aMUCK B XXYpHane perucrpauum

Ta6nuua D.1 — lMpumep rpadvika TeX06CNYXMBAHUA 1 3aMUCK B XypHase perncrpayuu

MecTonosnoxeHne cuctTemMbl Cuctema CnpaBouHblii(e) uepTex(un)

NHdpopmaums o uenu

Homep anekTpoHarpesartens OnuvHa uenu Homep naHenu BbiknoyaTens
MopkntoueHve nuTaHua PacueTHOe HanpsxeHune Yuncno nonocos BbIKIOYaATENA
T-obpasHoe nofcoeAnHeHne 3aumTta oT 0CTaTo4HOro Toka (Tmn)

CpalynsaHune YcTaBka ycTpPOiCTBa OTKIIOYEHNUA MO OCTATOYHOMY TOKY
Tepmoperynsatop

Bu3yasbHblit 0oCcMOTP

Homep Homep uenu
naHenun

[fata
MHnumansl
Tennownsonauus

MospexaeHHas
naonsaums|'obLumska

BogoHenpoHuyaemocTb
xopowas

OTcyTcTBYEeT
nsonsauns/obmneka

MpucyTcTeune Bnaru
KOMMOHeHTbI a/1eKTpoHarpeBaTe ibHOW CUCTEMbI

060/104K1, KOPOOKMN
repMeTn3npoBaHbl

MpucyTcTBME BNaru
Mpu3HaK1 KOppo3um

BblLBeTLLNIA NUTatOLNi
NpoBOJ, 3/1eKTpoHarpeBaTens

Perynatop Harpesa u/unu npegensHoii TemnepaTypsl
DYHKLMOHMPYET HOPMasbHO
YcTaBka perynstopa
DNeKTpUYECKne xapakTepucTukm
McnbiTaHne conpoTUBNEHUS M30MALMK (LWYHTUPYIOWWIA perynsatop npu HeobxoaumocTtm) (cm. 8.5.5)
McnblTaTensHoe HanpsxeHne

3HauyeHne No MerommeTpy.
MOm
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OkoHYaHue Tabnuusl D. 1

HanpsxeHune nUTaHus anekTpoHarpesaTens

3HaueHne Ha UCTOYHUKE
nMTaHna

3HayeHne Ha MOHTaXHOM
coeanHeHUn

lMoka3aHue ToKa B Lienu anekTpoHarpesarens

MokasaHne B nepuof oT 2 Ao
5 MuH (A)

MokasaHue uepes 15 muH (A)
TOK 3aMblKaHUS Ha 3eM/10
KommeHTapun n geiicteus

BbinonHun: [ omKHOCTb [ata
damununsa.
NHMLManbl
noAanucb

YTtBepgun: [onxHocTb [arta
damunims.
NHUUManb
noanvce
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Mpunoxexne E
(cnpaBoyHoe)

YyeT TenaoBbIX NOTepb Ans Tpy6onpoBoga. Popmyna pacyeTa TENMOBLIX NOTEPL U MPUMeEpP pacyeTa

CyuiecTByeT MHOro BapMaHTOB OCHOBHOW cthopMynbl (popmyna (E.1)]. mo koTopoii onpeAensoT notepu Tenna w3
Tpy6onpoBoga. HekoTopble U3 3TUX BapyaHTOB NpeAcTaBsoT co60li ynpoLeHns, ncnonb3yemble Ans yaob6eTBa pacye-
TOB. NOYYEHUS 3aBbILLEHHbIX (BbICOKWUX) 3HAYEHWI UM MO NOXOXWM NpUYMHaM. [pyrue BapuaHTbl OTpaxatloT OTCyTCTBUE
YC/I0BWiA, KOTOpPble 3aBUCST OT CUCTEMbI U30nsUMK. CrnefoBaTenbHO, BbIGOP BapuaHTa hopMy bl 3aBUCUT OT KOHKPETHOW

CUTyauun U Xenaemoi Lenu:

qd= E.1
J___.lifa'oj, , ED

¢ D, h 2 1 Kt 21 * 0 K

rae q — TensioBble NOTePU Ha eAVHULY ANINHbI TPY6bl, BT/M;
p— Temnepatypa, KOTOpylo HeobxoAnMo nogaepxnsatb. "C:
[B — MUHMMasnbHas pacyeTHasi TeMnepartypa okpyxatueit cpeabl. 'C;
O, — BHYTPEHHW AnameTp BHYTPEHHErO CMOSA U30NAALUK, M;
02 — BHeLHUIi fuaMeTp BHYTPEHHEro C105 N301ALUMK, M (BHYTPEHHWIA AviaMeTp BHELLHEro C108 U30NSLMN NPU ero Hainyum);
D3 — BHeLWHWIi AnameTp BHELLUHero /109 U30AALUN NPU ero Hamuum, Mm:
K, — koadhpuymeHT TennonpoBOAHOCTN BHYTPEHHETO CMOS U30MALMK, U3MEPEHHBI Npu cpeAHei Temnepatype. BT/m «K;
1<2 — Ko3hhMLMEHT TENNONPOBOAHOCTN BHELIHEro Cnos u3onauum (Npyu ero Haauummn), M3MepeHHbIi Npu cpegHeit
Temnepatype. BT/m ¢K;
h, — koadhdhmumeHT Tennonepesayn B BO3AYLWHOW Npocnoiike (Npy ee Hannuum) Mexay NoBepxXHOCTbI0 TPy6onpoBo-
[a 1 BHYTPeHHel NOBEPXHOCTbI0 Tenaonsonauymmn. Br/m2 «K:
— koadphuumeHT Tennonepefayn B BO3AYLIHON Npocnoiike (Npu ee HanMumu) Mexay BHellHeil NOBepXHOCTbio
TENMOU30ALNN U KIUMaTNYecKUm 6apbepom. BT/M2 «K;
hc — KoahhuuMeHT TennooTAauM OT NOBEPXHOCTM KIMMATUYECKOro 6Gapbepa K okpyxatwlein cpege. BT/mM2 « K. Tunnu-
Hble 3Ha4YeHWs npu TennooThadve B BO3Ayx konebnwTcs B npedenax ot 5 go 50 BT/M2 <K ons npumeHeHuns npu
Temnepartypax Huxe 50 “C.
®opmyna (E.1) yuutbiBaeT Bce 06LiMe CONPOTUBIEHNA TEMNIOBOMY MOTOKY, KOTOPblE MOTYT MPUCYTCTBOBATb B KOH-
KPEeTHOM NpUMeHeHUn. [ina TUNoBol N30NALMOHHOW cucTeMbl 06bIYHOTO pasmepa, COCTosL el N3 OAHOro TUNa U3onsAuuK,
1 MeTanm4yeckoro knumartumyeckoro 6apbepa gopmyna (E.1) npusogutcs k popmyne (E.2)

9= n(0,/0.) (E2)

Mpy ncnonb3oBaHMn kNMMaTyeckoro 6apbepa n3 repmetuka chopmyna (E.2) npusogutcs k popmyne (E.3)

2 k K n D ->n

M3 hopmynbl MOXHO MCKNOUNTE crnaraemoe 1/n « D2 - hQ 4To gacT 3aBbllleHHOe 3HaYeHue TennoBbiX noTepb. Mo-
cne atoro chopmyna (E.3) npuHumaet sug hopmynsl (E.4) ona onpegeneHns TensoBbIX NOTEPb HA eAUHULY AJINHBIL:

2»K(V T
Q= (vVr) EH
dopmyna (E.5) oTpaxaeT o6Lme TensnoBble NoTepu ansa Tpy6bl 4MHON L

kK4YT T) (E5)

n(02r0,

KOBCbeVILl'VIeHTbI TennooThaum u TennonpoBOAHOCTU U30MALMM 3aBUCAT OT Temnepartypbl. I3HavyanbHO 3HavyeHune
TemMnepatypbl B KaXaomMm 13 csioeB Ten0n3onAaymn Hens3secTtHo, noaTomy HeOGXOAMMO ncnosb3oBaTb npeanosiaraemMmblie
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3HaueHusi. TennoBble NOTEPU U HOBLIV TEMMepPaTypHbIA NPOMNU/bL PACCUUTLIBAIOT HA OCHOBE WCXOLHOMO NPesAnoiaraeMoro
npodunsa Temnepatypbl. PelueHune HalijeHo, ecniv npegnonaraemblii TeMnepaTypHblii NPodnab cornacyeTcs ¢ paccum-
TaHHbIM. B MPOTMBHOM C/yYyaB pPacCuUMTaHHbI TEMNEepaTypHbIii NPogn/b ClieAyeT UCMO/b30BaTh 41 CO34aHNUs HOBOTO
npeznonaraeMoro TeMnepaTypHoro npodussi, a pacyeTbl — NOBTOPUTL (CM. PUCYHOK E.1).

PucyHok E.1 — lNpeanonaraemslie nepenagbl TeMmnepartypsbl

KoadhhmuneHTbl TeNN00TAAUM B BO3AYLIHbIX NOBEPXHOCTHbIX cnoax hco, hO u h,— 3aTo pacueTHble 3HaueHus, onpe-
fensiemble NoTepsMU Tensa M3-3a KOHBEKUUW 1 TeNn0BOro n3nyyeHns. KoHBeKTMBHasA cocTaBsioLan atux koadduum-
€HTOB B 3HAUMTENbHOW CTeNeHn 3aBUCUT OT CKOPOCTW BeTpa y NOBEePXHOCTU. Mpu HyneBok» Berpe TemnsjoBble notepu B
pe3ynbTaTe KOHBEKL MW ONpeaenaoTcs ecCTeCTBEHHOW KOHBEKLME: Npyu Hanmuymn BeTpa TensoBble NoTepU — BbIHYXAEH-
HOVi KoHBeKLMeli. PacyeT ko3adhhMLMEHTOB TeN00TAAUN OCHOBAH Ha pe3y/ibTatax 3KCnepuMeHranbHbIX UCCNef0BaHuA.

[ns pacyeToB k03P PMLMEHTOB TeNN00TAAUN NPV CBOBOAHOW KOHBEKLIMWN UCMO/Mb3YIOT 3aBUCUMOCTW ANS KpUTEPUEB
Hyccenbta (Nusselt numbers) n Panes (Rayleigh numbers) ((3). [4]).

Mpwu pacyeTe KO3 PULNEHTOB ANSA BbIHYXAEHHON KOHBEKLUM UCNONBL3YIOT 3aBUCMMOCTU 119 KpuTepnes HyccenbTa
(Nusselt numbers). PeiiHonbgca (Reynolds numbers) n Mpanatns (Prandtl numbers) ((5) n (3). [4]). MockonbKy pacnpege-
JIeHHble 3neKTpoHarpeBaTe/lbHble CUCTEMbI B OCHOBHOM NpefHa3HayeHbl 418 KOMNeHcauuy TennoBbiX NOTEPb OT LWUINH-
Apuuecknx Tpy6 B BO3AyX B YC/IOBUSIX aTMOC(EPHOro JaBneHusi, aMnupuyeckne COOTHOLIEHUS, OTpaxalLline ypoBeHb
TennonepeAayn, MoryT 6biTb NpefCTaB/eHbl B BUAE YNPOLLEHHbIX (IOPMY/. NMPUBELEHHbIX HUXE.

®opmynbl (E.6) n (E.7) aBnaTCA ynpoLweHHbIMU hopMynaMmn Ana pacyeTta Tensonepegayn npu cBO60AHON KOH-
BEKLMM B laMUHApPHOM MNOTOKe B BO3Ayxe npu atmoccepHom gasneHun ((3))

T . P®
h=C, - AN TOPU3OHTasbHBIX TPY60NPOBOAOB: (E.6)

0.25
T T

h=C, ONS BEPTUKaNbHbIX TPY60NPOBOAOB. (E.7)

rae h — koachcpmymeHT Tennonepegayn, BO3HMKaKLWER U3-3a CBO6OAHON KOHBEKUUN. BT/ M2+’ C:
C, =132
Ts— Temnepatypa LUWIMHAPUYECKON NOBEPXHOCTU. 'C;
Taiom — Temnepatypa okpyxatouiei cpegpl, IC;
d — guameTp UMANHAPUYECKOV NOBEPXHOCTH, M:
C2=142.
L — AnvHa BEPTUKa/IbHOTO yyacTka LWIVHAPUYECKOR TPyObl, M.

41



FOCT 31610.30-2—2017

dopmyna (E.8) siBnsieTca ynpoLLeHHoli thopMysoii ana pacueTa Tensonepesaun LUANHAPUYECKon Tpy6bl npu npu-
HyAUTENbHOW KOHBEKLMU B YyCN0BUAX aTMocdepHoro gasnenus ([5] v [3])

hy (E.8)

rae  h; — koadbpuumeHT Tennonepegayun, BO3HUKaOLWeR 13-3a NPUHYAUTENBHON KOHBEKLMKN, BT/ M2 ¢ *C:
C3 — amnupuyeckan 6e3pa3mepHas NOCTOsSHHAA, paBHas 0.0266:
K, — KO3 ML MEHT TensonpoBOAHOCTY BO3AyXa, pPaccCUMTaHHbI Npu cpefHel Temnepatype BO3AYLUHOW NEHKN.
B1/M2 < K:
d — gnameTp uunvHapa, m;
V — cKkopocTb BeTpa, M/c;
ynr — KMHeMaTnyeckas BSI3KOCTb, paccuuTaHHasi Npu cpegHel TemnepaType BO3AYLIHON nneHkn. m2/c;
n — amnupuyeckasn 6espasmepHas NocTosiHHas, pasHas 0.805;
Pr— yucno MpaHATNA ANA BO3AyXa, paccyMTaHHOe Mpu cpefHel TemnepaType BO3AYLWHOW naeHkn (6espas-
MepHoe).

MpumeyvaHne — C3un— 3TO NOCTOSIHHbIE ANA Yncen PeiHonbaca B gnanasoHe oT 40 000 go 400 000, uTo
[0CTATOYHO ANSA 60NbLIVHCTBA TUMMYHBIX NPYMEHEHWI pacnpefesieHHbIX 3NeKTpoHarpeBaTebHbIX cucteM. Yncno Peii-
HonbAca Re — 3To 6e3pasmepHOe Yncio, onpegenseMoe no cnegywuiei popmyne

Re:Vd

rae nepeMeHHble onpefeneHbl Tak xe. kak B popmyne (E.8).

MoTepsa Tenna u3 uunuHgpuyeckoro Tpy6onposoga qr. BT. B pesynbtate Tena0Boro U3sny4eHns onmcaHa 3akoHoMm
CtedpaHa — BonbumaHa (Stefan — Boltzmann), oTHocAWMMCS K TenoBomy nsnydeHuto ([3]). kak paccumtaHo no gop-
myne

q, =0 e-a[(l, +T0)4~(T2- Ta)1]. (E.9)

roe  <T— ko3 prumMeHT U3nyyeHns abCcoTHO YEPHOTO Tena, paBHblil 5.669 - 10~8, BT/M2 « K4;
e — KO3(hMULMEHT N3NyUEHNS N3Nyyatolleil NTOBEPXHOCTN — CTeNeHb YepHOThbI (6e3pasmepHblii);
A — nnouwagb NOBEPXHOCTU LUANHAPWUYECKO! Tpy6bl, C KOTOPOI NPoMCXoAuT TennooTada, mM2;
Tn— TemnepaTypa NOBEPXHOCTU LUANHAPUYECKON TPy6bI. "C;
[0 — nocTosiHHaa ANs nepesoja Temnepartypbl B rpagycax no Lienbcuio B abConoTHyO Temnepartypy B KenbBuHax,
paBHasn 273 'C;
— TemnepaTypa cpefbl BOKPYT LAnHApUuYeckoii Tpy6sl, *C.
XoTsa TennooTAava nNpu TENI0BOM U3/lyYEHUWN 3aBUCUT OT pasHuLbl TemnepaTyp, BO3BEAEHHON B 4-10 CTeneHb, ee
MOXHO SIMHeapn3npoBaTh 418 OTHOCUTENIbHO HEGO/bLUIOKM pasHULbl TeMnepaTyp 1 UCNo/b30BaTh B Ka4ecTBe pacyeTHOro
KoaghduumeHTa Tenaonepesayn NpyM KOHBEKLUW, Kak BbluncieHo no popmynam (E.10) un (E.11);

h, = 4-0-e-T*. (E.10)

rae hf — koadhprumeHT nMHeapn3npoBaHHON TENN00TAAYN NPU TENIOBOM U3NydeHun. BT/ M2 « K;
TT — paccuutaHHasi cpefHsa abCconTHas TeMnepaTtypa Mexay okpyxatLieid cpefoit 1 noBepxHocTbio. K;

(E.11)

MpuMepbl pacyeTta noTepb Tenna;

Mpumep 1— Pa3mep Tpy6bl: 3,500 copTameHTy 40— Tpyb6a U3 MATKOW ManoyrnepogucToii cTanu.

M3onsums: neHocTekno TONWMNHONK 38 MM, C KNTMMATUNYeCKMM GapbepoM M3 OKUCMEHHOro antoMuHuA
(pasmep yBennuyeH B COOTBETCTBUN C [7/]— AnameTp M30N1S41UM N0 HOMUHANBHOMY pa3Mepy Tpy6bl yBennyeH
Ha 10 MM ANA pa3Mel,eHns afneKkTpoHarpesaTens).

T =65 °C;

T, =—18"C;
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V0 =10 m/c;
D2 =0,194 1 I);
D1=0,116 m.

KoathhnynmeHT nsnyyeHua knimmaT uyeckoro 6apbepa 13 OKWC/MIEHHOTO aNtoMUHMA cocTasnseT 0,11.

KoatchpuyneHT nsnyyeHnsa Tpybonposoga paseH 0,9.

KoathpuuneHT n3nyyeHna nonsymm pasex 0,9.

CpefHnit KO3 P UUMEHT TENNONPOBOAHOCT M Npn TemnepaType 24 °C cocTaensdeT 0,0562 BT/m m'C.

Heob6xoAaMmMoO HalTwW: NnoTept Tenna Ha efUHULY ANUHB TPY6bl BMeTPUYECKUX U 6GPUT aHCKUX eANHU-
uax u3mMepeHus ANA ropusoHTanbHOro Tpy6onposoja, MCNONb3YyA:

a) popmyny (E.4) (c nomoLW, b0 KOTOPONA 6yAYT NONYyYEHbl CaMble BbICOKME BEIMUYNHbI T eNMoBbIX NOTEPD):

b) dopmyny (E.3);

c) bopmyny (E.2).

Mpumep 1c ucnonb3osaHnem popmynel (E.4):

2 Fk (rp T.). (2) (u) (0.05621165 ( 18))
Y~ In(02/Dt) ' Y-~ In (0,194 /0,116)

raoe q = 56.96 BT/m.
Mpumep 2 c ucnonbsosaHuem gopmynsl (E.3):

- r- r- ( » »
MI10j/0O,) 1 /n10.194/0.1161
2 x K r.0; s 2 (") 10.0s62) (k) (B,*941 (52.9*1
_ 83
1.457 10.031 "

rape g =55,78 BT/m.

Mpumep 3 c ncnonb3osaHnem dopmynsl (E.2):

rge hco — coyeTaHne cBo604HON KOHBEKLUN U TEeNna0BOro nsnyuyeHus. cnonbsyem cdopmynsl (EN) n (E.10) n
fonyckaem, 4TO pasHula TemnepaTyp Mex/y BHelW Hell NOBEPXHOCT b0 U30NALUN U KNUMAT NYECKUM Gapbe-
pom cocTasnsdaeT 6 °C.

-12 -B+<
6 12 4(0.9) 9(5.669 10 B| 273+ E D) _311+376-6,87:
i. 0,194 -

K =1,32

ha — coyeTaHue NPUHYAUT €NbHOW KOHBEKUUN U TENNOBOTro nanyuyenna. Ncnonossyem cpopmynsl (E.8) n (E.10)
M gonyckaem, 4T O pa3Huua TemnepaTyp MexAy KiumMaTunyecknm 6apbepoM U TemnepaTypoil okpyxatoLyei
cpegbl cocTasnseT 8 °C.

=hf*hr

CBoilicTBa BO3Ayxa, paccyuTaHHble Npyn TeMmnepaType NNeHKN, NpeAcT aBieHbl HUXe:

kt =0.0228 BT/m m°C

V,= 1,07 (10~5m2c)

Pr=0,72

0.0266 10.0228) 111.2 <0.1941 > °%° 12*(20)

(0,72)u3 +4 (0,11) (5,669 10 *)-1273 +
0.194 1.07 10 1r-

=52.49 +0.423 =52.91.

11 Heo6x04MMO OTMETUTb, YTO 3HAYEHUS TOJILWMHBI, NpUBeAeHHble B ASTM. ABNAIOTCA HOMWHANbHLIMW W MOTYT B
3aHUYNTESABHOW CTENeHNn MEeHATLCA B 3aBMCMMOCTM OT pa3mepa TpyObl 1 HOMUHAIbHOW TOMLWMHBI n3onsaumn. Cneposarenb-
HO. BaXHO 3HaTb, Kakas TO/IWMHA U30M5LMN yKa3aHa — BennynHa, cootseTcTBylowas ASTM C585 [7]. unu aktnyeckasn
TOJILLMHA U30NALMN.
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N3 dopmynsl (E.2):

R I i
Inl0.194/0,116) | ____ 1

2 (A) 10.0562) (a) [0.«94| (52.»T)

83
1.457n0.239-0.031"

q =48.06 BT/m.

Bonee nNoapo6HbIi aHann3 NpeAcTaB/IeHHbIX BblLLE PACYETOB MOXHO MONY4YUTb C MOMOLLbIO UTEPALUOHHBIX Me-
TOAOB. UCMOMb3YyEMbIX A5 onpefeneHns KoadhuymeHTa TenIonpoBOAHOCTY TENTIOU3ONSALUN N CBOINCTB BO3AYLLHOM
nneHku. Ana 3Toro Heo6X0ANMO ONpefennTb hakTUYeckoe nafeHue TemnepaTtypbl Npu pasHbiX TEMN0BLIX CONPO-
TUBNEHUAX. OHaKoO C y4eTOM TOro, YTO NPU HE3HAYMTeNbHbIX KonebaHuax TemnepaTypbl 3T CBOCTBA He HaxoaATcs

B CTPOroii 3aBUCMMOCTW OT TEMNepaTypbl, KaK B JaHHOM NpPUMEpPE, 3TO MUHUMANbLHO OTPA3UTCA Ha 06 KMX NOTEPSsX
Tenna.
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Mpunoxexne F
(cnpaBoyHoeE)

YyeT TenaoBbIX NOTepb ANS pe3epByapa

F.1 O6wune nonoxeHus

B otnnumne oT TpyboNpoBOAOB, Ha TEM/0Bble MOTEPU U3 pe3epByapoB BAWSAIOT TEMN/00TBOAbI, KOTOpPblE ABAATCA
4yacTblo pe3epByapoB W AO/MKHbI YUNTbIBATbCA B 6a30BbiX pacuyeTax. [l TOro 4Tobbl onpegenunTb o6LmMe TenaoBble no-
Tepu. pacuyeTbl MPOBOAAT A1 PasHbIX yyacTkoB. O6LMe Tenn0Bble NOTEPU BbIYNCASAIOT MyTEM C/IOXKEHUS NoTepb Tenna
Ha 3Tux y4yacTkax no cpopmyne

D

B cBsi3u C MHOroo6pasvem hopM pe3epByapoB v BUAOB XUAKOCTEl NCNONb30BaHUE CTPOT0 TEOPETUYECKOTO METOAA
L1151 pacyeTa BCEeX BO3MOXHbIX KOI(h(hMLMEHTOB NOTEPL TEN/a SABNSETCA C0XHON npoueaypoii. A5 60/bWUHCTBA NPU-
MEeHeHUi ¢ NoforPeBOM pesepByapa BbICOKON TOYHOCTM He TpebyeTcs. MNpuBeaeHHas fganee hopmyia no3BoniseT nosny-
UMTb 3aBblILEHHOE 3HaYeHue NoTepb Tenna 4ns pesepeyapa.

F.2 Tennosble notepun yepes n30aALUI0

Tennosble NOTepy Yepes N30/IMPOBAHHYIO CTEHKY pe3epByapa QmspaccumTbiBatoT no copmyne (F.2). Mpeanonara-
eTca HamxyALwwuii cnyvail notepb Tenna — npu 3ano/IHEHHOM pe3epByape. PacuyeTbl 419 YacTUYHO 3an0/IHEHHOrO pesep-
Byapa He BK/Il0UeHbl B flaHHOe NpuioxeHue. Takke He yYnTbIBalOT C/I0M XUAKOCTU Ha BHYTPEHHe! CTeHke pe3epByapa.

0. -2

rae Qms — TennoBble NOTepU 418 AaHHOro yyacTka, BT,
A — nnowaabe NOBEPXHOCTU pe3epsByapa Ha U30/IMPOBAHHOM y4acTke, M2:
Tp— nopaepxusaemas Temnepatypa. "C:
Te — MUHMMaNbHaA TemMnepaTypa okpyxatwlLliei cpegpl. *C;

X — TO/WMHA TEN0M30NALUN, M;
K — KO3(h(pMLUMEHT TENNONPOBOAHOCTU N30NALMN NPU cpeaHeli TemnepaType. BT/m « K:
h, — koadbpuuneHT Tennonepegaun B BO3AYLIHON Npocnolike (Npu ee HanAMuMmM) Mexay NoBepXHOCTb0 Tpy6onpo-

BO/la 1 BHyTPEHHel NOBEPXHOCTbIO Tenaomsonauun. Bt/m2 - K;

hco — koadbpmumeHT Tennonepegayn B BO3AyLWHON Npocnolike (Mpy ee HanMuum) Mexay BHellHei NoBepXHOCTbio
Tenaon3onauun n KnuMatTuyecknum 6apbepom. Bt/m2 «K;

hD— koadhbhnumeHT TennooTAaaum oT NOBEPXHOCTU KNMMaTUyeckoro 6apbepa k okpyxatoweii cpege, BT/m2 « K.

F.3Mnowaab noBepxHOCTM NANTbl Qs(ab

Ecnn pesepByap yCTaHOB/IeH HEMNOCPeACTBEHHO Ha GETOHHOW NMTe, pacyeT TENJ0BbIX NOTEPb Yepe3 HUKHIoW
CTeHKy pe3epByapa W 6eTOHHYI0 NANTY MPOM3BOAAT Tak Xe. Kak ANA BAaXHbIX y4acTKoB. [AsS NAUT KOMAOHEHT 7 1/ npu-
HUMalOT paBHbIM TemnepaType Ha CTblke M/INTbl C NOBEPXHOCTbIO MOYBbI, K OH 3aMeHSAeT MUHMMasbHY0 TemnepaTypy
okpyxatoweii cpegpl ('B). 3Ta Temnepartypa 6yAeT pa3Hoii B pasHbiX TOUKax Noj NAWTON, 4TO CBA3AHO C BANSHUEM [BYX
oTfeNIbHbIX BOAOB TeMnepaTypbl; MUHUMa/IbHO TeMNepaTypbl OKpyXatoLiei cpefbl U Temnepartypbl [1y60K1x cnoes no-
yBbl T". TemnepaTypa y Kpas NaAnUTbl 0ObIYHO HIXE, YEM Yy cepefuHbl NINTbI, Tak Kak MUHUMaibHaa Temnepartypa okpy-
Xatouiei cpefbl okasbiBaeT 60/bllee BANSHWE Y BHELHUX KpaeB NanThbl.

Mpy HanMuuu KOMMbIOTEPOB A/ pacyeTa TemnepaTypbl NpeanoyTUTeNbHee UCNOb30BaTb MeTOA MPOCTOro Yuc-
NIEHHOTO aHanu3a y3/ioBOli TeMnepaTypbl B pas3HbIX TOUKax Ha CTbike MeXAy NMTON M No4BOi. ITOT MeTO[ OCHOBaH Ha
TOM. YTO B YCTaHOBMBLUEMCS pexume npamas Tennonepefadya OT y3/10B He NPOWCXOAMUT, U CyLLecTByeT BO3MOXHOCTb
pa3paboTkn psifa COBMeCTHbIX hopMys. BnocneacTeun no atum opmynam ¢ NOMOLLbI0 MeTOL0B MaTPUYHON anre6pbl
MOXHO BbIYNCNUTL TemnepaTypy AN5 Kaxaoro ysna. MNocne Toro kak TemnepaTypa ANns kaxgoro ysna 6yaeT paccunTaHa,
AN pacyeToB TEMIOBbIX NOTEPb A8 AAHHOTO yyacTka nanTbl Mexay y3namu Oncoe. BT. MOXHO MCNo/b30BaTb hOpMyny

rocre -3
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rae 'p — nogpepxvBaemasn Temnepartypa. 'C;
7non> — paccuutaHHas Temneparypa ysna. "C:
X*all — ToNwWwMHa CTEHKN pe3epByapa, M;
*Mao — TOMLWMHA GETOHHOW NANTLI, M;
ksfaD — koadphuymeHT TeENIONPOBOAHOCTN 6EeTOHA Npu cpeaHein Temnepartype, BT/m « *C;
— NPOBOAMMOCTb CTEHKW pe3epByapa npu cpedHeii Temnepartype, BT/m w*C:
ATQJ1 — nnowafb NOBEPXHOCTM yyacTka Mexay y3namu, M2,

O6LMe TennoBble NOTEPU Yepe3 NANTY paccynTbiBalOT MyTEM C/I0XEHUs NoTepb Tenna B y3nax.

CylecTByeT HECKO/IbKO METOA0B aHanns3a, KoTopblo MOXHO MCNO/b30BaTh B KAYECTBE a/lbTEPHATUBbLI ONMMCAHHOMY
Bbllle MeToAy aHanunsa TemnepaTypbl C NOMOLLbIO KOMNbloTepa. AHaNMTUYeCKNiA MeTo 06bIYHO OCHOBAH Ha pasgeneHun
TENNoBbIX NOTEPb /15 N/UTHI HA ABA KOMMNOHEHTA!

a) BHELLHWUIA yyacToK, B KOTOPOM 6eTOHHasi NanTa paccmaTpuBaeTcsi kak TennooTsog (cMm. popmyny (F.4)];

b) BHYTPEHHWI1 y4acTok, paccuntbiBaemblii no chopmyne (F.3).

Kak npaBuio, Nnpu UCnosb30BaHUW aHa/IMTUYECKOro MeTofa nony4yatT 6osee BbICOKME 3HAYEHWA TEnaoBbIX MNO-
Tepb. YeM Npu y3/10BOM MeToge.

Bones coBpeMeHHble Me T OAbl pacieTa TenoBbiIX NOTEePb OT Pe3epByapoB, yCTAHOBMEHHbIX HA 6€ TOHHOW Naun-
Te. onucaHsbl B (6].

F.4 Tennosble notepu Yyepes onopbl Qsupl

Onopbl UKW gpyroe BCnomoratesibHoe 060py0BaHMe, KOHTAKTUPYIOLLEe CO CTEHKOI pesepByapa U Bbixogsllee 3a
npegenbl TENON30/IALMM, PACCMATPUBAIOT KaK HEOTPaHUYEHHbIE TEMI00TBOAbI. TEN/0BbIE NOTEPU AJA OTAE/bHO OMnopbl
Osupl. BT. paccunThiBalOT C NOMOLLbLI0 0606LEeHHOR hopMy bl, NPUMEHAEMOii K TennooTBoAam:

4

rae h,— koadhnumeHT KOHBEKLNY NOBEPXHOCTU TEN00TBOAA, KOHTAKTMPYIOL el C OKpyxawLei cpegoit. BT/m2 "C;
P — nepumeTp yyacTka, 0603Ha4eHHOro kak A. M;
ks — KoadhhuLmeHT TennonpoBoAHOCTM onopbl. BT/m «'C;
Ac — njowafb NONepPeyHoro ceyeHns yyacTtka, BbICTynalooLLero 3a npegensl Tena1ousonsayuu, mM2;
Tp— nogaepxvsaeman Temnepartypa, ' C;
TB — MUHMManbHasa TemnepaTypa okpyxatLieii cpegpl, "C:
6 — 3 PeKTUBHOCTb TEM/I00TBOAA. DTO 3HAUYEHVe onpegenseT nosib3oBaTesb. B 601bWNHCTBE C/lyvyaeB NpUHUMa-
10T 3HaveHve, paBHoe 1.0.

F.5 TennonoTtepu yepe3 cmoTpoBble ftoku Otan/lo”

MoTepu Tensa yepes CMOTPOBbLIE JIOKU UV JIOKM A5t 06CMYXUBAHNS, KOHTAKTUPYIOLLNE C XUAKOCTbIO, MOXHO onpe-
nenuTtb no doopmyne (F.1). Mpn 0TCYTCTBUM KOHTAKTa C XWUAKOCTbLIO TENIOBbIE NOTEPU Yepes 3TH KU MOXHO UTHOPUPOBATh.

F.6 ®opMmynbl pacueta kKoaduLMeHTa KOHBEKTUBHOI Tenaonepeaayu

F.6.1 O6wue ceegeHns

TouHblii pacuyeT koadhPULNEHTOB KOHBEKTVBHOI Tenjonepefayn [OCTAaTOYHO C/OXKEH, YTO O6BACHAETCS MHOro-
ob6pasuem reomeTpuyeckux popm ob6orpeBaemMbix pe3epByapoB U XapakTepuUCTUK XuUAKocTu. OfHako B ciydvae u3onu-
pOBaHHbIX pe3epByapoB 6OMbLIMHCTBO 3TUX KO3 MULMEHTOB Masio BAUSET Ha o6Lyto noTeplo Tenna. Ans ynpoueHus
pacueTta 3TUX KO3(P(PULNEHTOB UCMNO/b3YOT BCero Tpu opmysbl. Mpu 3ToM B pacyeTbl KO3ULMeHTa KOHBEKTUBHOW
Tennonepejaun 3anoxeHa Tensonepejaya B pesynbrare TeN/I0BOr0 U3NyYeHNs, CefoBaTesbHO, NOMyYeHHbI pe3ynbTaTt
6yaeT achhekTUBHBIM KOI(hPULUNEHTOM TEnn00TAaUN.

F.6.2 KoathpuumeHT cBOGOAHOI KOHBEKL MW ANS TBEPAON NoBepXxHOCTH nNpu nto60oii opnentauyum (hit heo. h,,)

Mpeanonaraetcs, 4To cBo6oAHAA (UM ecTeCTBEHHAs) KOHBEKLMSI Bcerga BO3HMKAeT Npu CKOPOCTM BeTpa MeHee
0,45 m/c. a TaKke B 3aMKHYTbIX NpOCTpaHcTBax. OTOT NOAX0/ UCNOMb3YIOT Npu pacyeTe koadcuuymneHTos h-n hra Bo Bcex
cnyyasx n koadpuumenta h0 npu ckopoctu BeTpa MmeHee 0.45 m/c. dopmyna (F.5) ocHOBaHa Ha MOZeNn KOHBEKLUW OKO10
BEePTWKaNbHOI CTEHKN C NCNOMb30BAHMEM NMOCTOAHHbLIX, NPeA0XEHHbIX XoMaHoM [5]:

L

rae — ahPeKTUBHbI KO DULNEHT Tenonepeaayn npu cBO60AHON KOHBEKUNUN. BT/M2 « "C:
kaV. — Koa(phMUNEHT TENNONPOBOAHOCTH, ONPEAENEHHBIN ANA CPefHeil TeMnepaTypbl NAEHKW BO3Ayxa OKOJO Mo-
BepxHocTu, BT/m w' C;
L — onpegensiowmniti nuHeliHblil pasmep, M. OnpefenseTca cneaylwmMm o6pasom:
BepTWKa/bHble LUINHAPLI — BblcOTa/2;
rOpU3oHTasIbHbIe LWINHAPLI — AnaMeTp/2:
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NpAMOYro/ibHble — BblOOTa/2:
Kpyrnible — gnameTp/2;
[, — rpaBuTaLMOHHOE yCKOpeHue, M/c2;
— TemnepaTypa cTeHku. "C:
7" — obbeMHan Temnepartypa so3gyxa. 'C;
Tf — cpefHAA Temnepartypa NneHkn Bo3ayxa 0Koso nosepxHocTtu (Tw- THOY2:
vair — KnHemaTtunuyeckas BSA3KOCTb BO3Ayxa, onpejeneHHas Ansa cpefHeil TemnepaTypbl M/IEHKN BO3JyXa OKOJIO Mo-
BEPXHOCTU. M/C2;
Pr— kpuTepwuii MpaHATAs Ans Bo3gyxa Npu cpegHeil Temnepartype NeHKn Bo3dyxa OKOsio NoBepxHocTu (6e3pas-
MepHas BesiunHa);
hf — koadbpmuneHT TennooTgaumn nsnyuenmem [cm. coopmyny (F.7)].
F.6.3 KOa(hhMLUMEHT BbIHYXAEHHO KOHBEKLMY NPK N06GOK opueHTauum noBepxHocTtun he
MpepnonaraeTcs, 4TO BblIHYX/eHHAs KOHBEKLMS BCerga BO3HMKaeT npu ckopocTu BeTpa 6onee 0.45 m/c. Koadhchu-
uneHT hDonpepensieTcs ANA yCNoBUiA BbIHYXAEHHOW KOHBEKL MU, eCM CKOPOCTb BeTpa npesbiwaeT 0.45 m/c. dopmyna
(F.6) paspaboTaHa Ha OCHOBe MOAE/N NNACTUHbI B COOTBETCTBUM C [11];

1
p~ ( 871)

Ao ~ ~+h, (F.6)

rae hforced — adhpekTuBHbBIV KO3 PULMEHT Tennonepeayun Npu BbIHYXAEHHON koHBeKUun. BT/M2« "C;
kair — KoahhuLMeHT TennonpoBOAHOCTY BO3AyXa, ONPefesneHHbli ANs cpefHeli TemMnepaTypbl MEHKU BO3ayXxa
0KO/10 MOBEPXHOCTH, BT/M - "C:
L — xapaktepHas anuHa, M. Onpegensietcs cnegyowmm obpasom,
BepTUKa/bHble LMANHAPbLI — (BbiCOTa + AvameTp)/2;
rOpU3oHTasbHble ULMAUHAPLI — (4NMHA + AnameTp)/2;
NpAMOYrosibHble — (4/IMHA + WNpuHa)/2;
Kpyrnble — anameTp<2;
V — ckopocTb BeTpa, m/c.
vav,— KnHemaTtuyeckasi BS3KOCTb BO3ayXa, onpefenieHHas A4N15 cpefHeli TemnepaTypbl NAEHKN BO3AyXa OKOM0 Mo-
BEPXHOCTU. M/c;
Pr — kputepwuii MpaHATns ana Bo3gyxa npu cpefHeli TemnepaType niaeHKn Bo3ayxa 0K0/10 NoBEepXHOCTu (6e3pas-
MepHas BennynHa);
h, — KoathpuuneHT Tennootgaumn nsnyueHvem [cm. popmyny (F.7)].
F.6.4 KoathhuumneHT TennooTtgaumn nsnyvyeHumem, sce koappuuynentsl (hfl », hco, h j
[ns TOro uTo6bl NONYUNTL 3h(PEKTUBHBIV KO3hMULMEHT KOHBEKTUBHOI Tennonepegauun, BeIMYNHY Tenaonepeja-
4Yu Npu TenI0BOM M3/TyYeHWUN CkNafblBatloT C BENIMUMHON Tensonepeayn, BO3HNUKaOLW el ToNbko Npu KoHBeKuun. insa pac-
yeTa koadppuuymeHTa Tennonepegayn nNpu nmHeapusnpoBaHHOM usnyyeHun hf. BT/m2 - "C. ucnonb3oBaHa ynpoujeHHas
opmyna, KoTopas [MoXeT 6bITb NpeAcTaBneHa B CieAyloLem Buae:

b,=40-e-. (F.7)

roe ¢, — 5.669 «10"8 (BT/M2 * K4) — k03(hhULMEHT n3nyyeHns abcontoTHO YePHOTo Tena, noctosHHasa CtedpaHa — Bonb-
LumaHa,;
e — KO3(PNLUMEHT N3NyHeHNa nsnyyarlleil NoBePXHOCTU — CTeNeHb YePHOTbI (6e3pas3mepHblii);
TT — paccuuTaHHOe cpefiHee 3Ha4YeHne TemnepaTypbl Mexay okpyxatoLeil cpefoii u nsnyvatoLein nosepxHocTbo. K.
no cdopmyne

-8
rae ', — Temnepatypa noBepxHocTn uunmigpa. 'C;

0 — nocTtosHHasn ANsA nepesoja Temneparypbl B rpagycax no Lienscuto. "C, B abCOMOTHY0 Temneparypy, pasHas 273 'C;
Tr — TemnepaTypa cpefbl, okpyxatoLei uunnuHap. 'C.
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MpunoxexHue G
(cnpaBoyHoe)

YyeT HarpeBa n oxnaxpageHusa

G.1 Harpes

B HekoTopbIX Cryyasx Heo6xoANMO yKka3biBaTb, 3a Kakoii Nepuoj BpeMeH pe3ncTuBHas afeKTpoHarpesaTesibHas
cuctema cnoco6Ha NoBbICUTL TeMMepaTypy HEMOABWMXHOIO NPoAyKTa [0 TemnepaTypbl, Tpebyemoit npn nepekayke. ®op-
myna (G.1) nokasbiBaeT COOTHOLLIEHVE MeXJy BpEMEeHeM Harpesa v yeflbHOW MOLHOCTbI0 HarpesaTeIbHOro yCTpoicTBa,
oborpeBatoLero Tpybonposoa;:

K wn@ OY p, W b, G.1)
U nilr, rj; « UM Ty ’

roe U — Tennosble NOTEPU Ha eanHuLy ANuHbl Tpybonposoada Ha 1 rpagyc pasHuubl TemnepaTyp, B1/m « "C. Bbluucnsie-
Mble no dhopmysne

n= 1 (G-2)

P TN Ty CA L2 A i

A 0" 1” 2 * Kt 2 (K3 K Dt a Dj 1~

H — TensioBas NOCTOSIHHAs BPEMEHU, C. KOTOpas SBMSETCS O6WMM KOMIMUECTBOM 3HEprum, KoTopoe TpeGyeTcs co-
06WMTb Macce Tpy6oONpoBoOAa, XWUAKOCTY W M30NALMKN B pacyeTe Ha 1 rpagyc TeMnepartypbl, pasfefneHHoe Ha
noTepv Tenna Ha eguHULY AUHBI TPY6bLI MPW pasHuue Temnepatyp 1 rpagyc, Bbluucasiemas no oopmyne

PC,V, P.C,\,.065 C,V
H = p cf f P2’ ¢ ﬂa p3  c3 (G.3)

roe P, — nnoTHOCTbL NpoaykTa B Tpy6onposoae, Kr/m3;

Cpl— ygenbHas TennoeMkocTb npogykra. [x/kr - "C;

Vcl — BHYTpPEHHU1 06beM Tpy6GoNpoBoaa Ha eAUHULY ANWHbL. M3/M;
P2 — nnoTHocTb Tpy6onpoBsoga, kr/m3:

Cpj— yAenbHasa Tenn0emMKocTb Tpy6bl. [Jx/kr w*C;

c2 — obbem cTeHOK Tpybonposoda Ha eAuHULY ANVHbL. u™lm;
P3 — nnoTHOCTb M3onAuun, Kr/m3;

Cp3— yAenbHasa TensoemMKocTb usonsauuu. Ax/kr  "C;

Vc3 — 06bem CTeHoK nsonauuu, m3Im:

I, — HavanbHas Temnepartypa Tpy6onposoaa. "C;

T, — KOHeuyHasa TemnepaTypa Tekyuyei cpeabl 1 Tpy6onposoga. "C;
Ta— Temnepatypa okpyxatuieii cpegpl. 'C;
f — xenaemoe Bpems Harpesa, C;
K, — K03th(p1LMEHT TENNONPOBOAHOCTU BHYTPEHHENO C1051 U30MISALMW, U3MEPEHHBIV NPU cpeaHeli Temnepatype. Bt/m «K;
K2 — koathprumeHT TennonpoBoAHOCTM BHELLHETO C/0S U30/1SILMK, N3MEPEHHBI Npu cpegHei Temnepatype. BT.'m « K
D3 — BHeLHWIi AnameTp BHELUHEro Ca10A U30Auun, M;
02— BHeLWHWii fuameTp BHYTPEHHErO CM0SA U30MAALUN, M:
D, — BHYTpPEeHHUIi gnameTp Cnos U3onauuu, M;
— KoadhhuyMeHT Tensonepegaun B BO3AYLIHOW MPOC/ONKe NpU €e Hanuuuu Mexzgy BHeLlHel NoBepXHOCTbio
TENNoN30ALNN U KNAUMATUYEeCKUM 6apbepom. BT/M2 « K;
hQ— ko3aphrLMeHT Ten00TAAUM OT NOBEPXHOCTYM KAMMaTMYeckoro 6apbepa K okpyxatouieii cpege. Bt/m2 mK;
h; — ko3pprLMeHT Tennonepegaun B BO3AYLIHOW Npocolike (Ecnv OHAa MMeEeTCs1) MeXAy NOBEPXHOCTbO Tpy6onpo-
BOJA U BHYTPEHHE NoBEePXHOCTbIO Tennounsonsauyun. Br/m2 « K;
Tk — Temnepartypa, Npu KOTOPOI NpoMcxoanT cmeHa gas. 'C:
h,— nateHTHas TennoTta nnasneHuns npoaykTa. Jx/Kr;
qc — yAefibHas MOLLHOCTb HarpeBaTtesibHOro ka6ens, Bt/m.

B npeacTaBneHHbIX Bbille hopmynax Takxe npegnonaraetcs, YTO 3HA4YEHWA NAOTHOCTU CUCTEMbl, 06BEMbI, KO-
a(hpMLMeHTbl TENNONPOBOAHOCTU M BEINYUHBI TEN0NOTEPb OCTATCA MOCTOAHHBIMK B paMkax paccMaTtpuBaemMoro
AvanasoHa TemnepaTypbl. He06X0AMMO OTMETUTL, YTO Y HEKOTOPbIX MPOAYKTOB He NMPOUCXOAUT M3MeHeHusa das npu
HarpeBe. XOTs aTa Mofesnb SIBNAETCA NpeAcTaBMTeNIbHON ANS NpAMOro Tpy6onpoBoAa, B Heil He y4YTeHbl HAcoCbl 1
BEHTUN.
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G.2 OcTbiBaHune

B ycnioBUsIX OTCYTCTBUSI NOTOKA U 6€3 NOCTYN/IeHUs 4OMNOJIHATENILHOTO Temnia oT pacnpefesieHHOro afiekTpoHarpe-
BaTeNs A/IMTENbHOCTL NEepUoSa OCTbIBAHUS MOXET 6biTb onpegesneHa no opmyne

wo o preh (6.4)
n O

rae U — TennoBble MOTepu Ha eAuHULY ANUHBI Tpybonposoga Ha 1 rpagyc pasHuubl Temnepatyp. Bt/m «’C. Bbluncnse-
Mble no copmyne

~ w(Oa/0) L. 1pPr) 1 1

a8 0O, h, 2 * K, 2 * Kj * O, nle s O, h4

H — TennoBas NocTosiHHAasi BPEMeHU, C. KoTopasi siBAseTcsl 06LMM KO/IMYeCTBOM 3HEprum, kotopoe TpebyeTcs co-
061WM1TL Macce TPy6ONpPoBOAA, XUAKOCTM W U30M1ALMM B pacdeTe Ha 1 rpagyc Temnepatypbl, pasfefieHHoe Ha
noTepw Tenna Ha eauHULY ANVHbI TPY6bl Npy pasHuue Temnepatyp 1rpagyc, Boluncasemasi no dopmyse

05 P,
H=. (G.6)

rae P, — nnoTHocTb NpoAdykTa B Tpy6onposoge, Kr/m3;
Cp|— yfaenbHas TennoemMmkocTb npogykra. [x/kr - "C;
Vel — BHYTpeHHW1 o6bem Tpybonposoga Ha efuHuLY ANNHbL. MIM;
P2 — nnoTtHocTb Tpy6onpoBoga, Kr/m3;
Cpj— yaenbHas TennoeMKkocTb Tpy6bl. [DK/KT « *C;
Ac2 — 06beM CTeHOK TpybonpoBoAa Ha eAvHuLY A/MHbI. M3M;
P3 — nnoTHOCTb U3onAuun, Kr/m3;
Cp3— yaenbHas TennoemMkocTb nsonauuu. Ix/kr « "C;
Yp3 — 06beM CTEHOK U30N5LUN Ha eANHULLY ANTUHBI. Ma/M;
Tj— HauyanbHas Temnepatypa Tpybonposoga. “C;
Tf — KoHeuHas Temnepartypa Tekyuyeli cpefbl 1 Tpy6onposoga. "C;
79— TemnepaTypa okpyxatoLiei cpegpl. 'C:
t — pacueTHoe Bpemsi pa3orpesa, c;
K, — k0o3ahh1LMeHT TeNNoNPOBOAHOCTM BHYTPEHHETO CNOSA U30NALMKN, U3MEPEHHbIN Npu cpeaHeli TemnepaType. Bt/m K]
K2 — ko3thhruMeHT TENNONPOBOAHOCTY BHELLIHETO CNOS U30MISILUM, U3MEPEHHBIV Npu cpeaHeit Temnepatype. BT/m « K;
D3 — BHeLWHWIA AgnameTp BHELIHEro Ca0a U30nAuun, M;
D2 — BHeLWHWA gnameTp BHYTPEHHETO C/I0SA U30NALUN, M;
D, — BHYTpPeHHWii AnameTp Cnos U30AALUN, M;
— KoadhpuLMeHT Tensonepegayn B BO3AyLWHON NPOC/OKe (€CVN OHA UMeEeTCs) MexXy BHeLLUHeli NOBEPXHOCTbIO
TENNON30NALUN U KTUMaTUYeCknM 6apbepom, BT/mM2 - K;
h0 — Koa(hpULMEHT TENo0TAAUN OT MOBEPXHOCTU KIMMATUYECKOTO Gapbepa K okpyxatowei cpege, BT/M2 « K;
h, — koathchmumeHT Tennonepesayn B BO3AYLHONM Npocolike (€CnM oHa MMeeTCa) MexAy NOBEPXHOCTbIO Tpy6onpo-
BOJA W BHYTPEHHEel NoBepXHOCTbI0 Tennousonsauun. Bt/m* « K;
Tsc— Temnepatypa asoBoro nepexoga,'C;
h,— ypgenbHas TennoTa nnasneHns npogykta. x/kr.
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MpunoxexHne H
(cnpaBoyHoe)

MeTon onpepeneHunsa COOTBeTCTByIOU.leVI TOJIWMNHBI CNOA TEPMOUIONIALNOHHOIO KOMnayHaa

Mpumep

[aHo: Tpy6a c nsonsuyneit n3 MMHepanbHO BaThl TOAWMNHON 25.4 MM (hakTuyeckas n3onsymns) c koad-
huumeHTOM TennonposogHocTwu 0.0447 BT/m m°C npun cpegHeii TemnepaType 37.B °C.

HaiiTun: CooTBEeTCTBYWOLWY TO/NUWMUHY CNOA TEPMOU3ONALNOHHOTO KOMNayHAa ¢ KoadduuneHTom
TennonposogHocTwn 0.0706 BT/M m°C npu cpepHell TemnepaType 37,8 °C (N0 AaHHbIM U3rOTOBUTENSA).

PeweHune Bbiuncna T no opmyne

K
TA

N caTanil (C*Rrnf

0.0447 25.4

0.0706
W HI1

scement = 40.1 MM.
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MpunoxeHue JA
(cnpaBoyHoeE)

A63aubl 1 npumevaHne 3 IEC/IEEE 60079-30-2, HO BK/IlOUEHHbIE B OCHOBHYIO 4acTb HacTosLWero
cTaHgapTa

1 O6nacTb NpUMeHeHNS

B HacTosAwWweM cTaHAapTe Takke NPUBELEHO PYKOBOACTBO AJ1si C/lyyaeB NpUMEHeHns MeToga kiaccudukaumm B3pbl-
BOOMNACHbIX 30H Ha ocHoBe Divisions.

MpumevaHne — WHhopmalma o meTofe Ha ocHoBe Divisions npueegeHa B NFPA 70 [8J u CSAC22.1[9).

4.1 O6wwme TpeboBaHnna

B TexHUUYeCcknx ycnoBusix He06X0ANMMO ykasblBaTb B KaXA0M KOHKPETHOM criyyae TpebyemMble ypOBHU B3PbIBO3ALLN-
Tbl 060pyaoBanus Gb, Ge, Db v Dc (TpaAnLMOHHO CBSi3aHHble C 30HaMu Knaccos 1, 2, 21 n 22 cOOTBETCTBEHHO) M/uan
B3pbliBOONAacHble cpeabl Ans Division | n Division Il. rpynnbl rasa nam nbiav, U TeMnepaTypHblil knacc.
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Mpunoxexne Ab
(cnpaBouHOE)

CBe,D,eHVIFI 0 COOTBETCTBUN CCbINNOYHbLIX MEXToCcyaapCTBEHHbIX CTaHAAPTOB MEXAYHAapPOAHbIM
CTaHaapTam, UCNO/Nb30BaHHbIM B Ka4eCTBe CCblJTOYHbIX B NPUMEHEHHOM MeXAYyHapoAHOM
cTaHpapTe

Ta6nuya AOAN

OB603HAYEHIE CCbINIOYHOTO MEXTOCY4APCTBEHHOIO
CTaHgapTa

FOCT 31610.0—2014
(IEC 60079-0:2011)
FOCT 31610.7—2012/1IEC 60079-7:2006

FOCT 31610.15—2014/1EC 60079-15:2010

FOCT 31610.19—2014/IEC 60079-19—2014

FOCT 31610.30-1—2017
(IEC/IEEE 60079-30-1—2015)

FOCT IEC 60079-14—2013

FOCT IEC 60079-17—2013

MpumevaHne —
OTBETCTBUA CTaHAapTOB:
- IOT — naeHTuYHble cTaHaapThl;

CreneHb

COOTBETCTBUA

MOD

oT

oT

oT

MOD

oT

HoT

- MOD — mMoAM(MLMpOBaHHbIe CTaHAAPTbI.
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O603HauYEHNE 1 HAMMEHOBAHME COOTBETCTBYIOLLETO
MeXayHapoAHOro cTaHaapTa

IEC 60079-0 «B3pbiBOONnacHble cpefbl. Yactb 0. O60-
pyaoBaHue. O6wme TpeboBaHWA»

IEC 60079-7 «B3pbiBoonacHsle cpefbl. HacTb 7. [0BbI-
LeHHan 3awuTa Buja ee»

IEC 60079-15 «B3pbiBoonacHble cpepbl. YacTb 15.
O6opyAoBaHWe C BUAOM B3PbIBO3ALWNTbI «M»

IEC 60079-19 «B3pbiBOONacHble cpefpl. Yactb 19. Pe-
MOHT. NpoBepKa W BOCCTAHOB/IEHME 3/1eKTPO060opYyA0-
BaHNA»

IEC/IEEE 60079-30-1 «B3pblBOONacHble cpefbl.
YacTb 30-1. Pe3nCTUBHbI pacnpegeneHHblii 3N1eKTpo-
HarpeBaTtenb. O6wue TpeboBaHUA n TpeboBaHUA K UC-
nbITaHNAM»

IEC 60079-14 «B3pbiBOONacHble cpefbl. Yactb 14.
MpoekTupoBaHne, BbIGOP M MOHTaX 3/1EKTPOYCTaHO-
BOK»

IEC 60079-17 «B3pbliBOOnacHble cpefbl. Yacte 17.
MpoBepka W TexHU4Yeckoe OO6GCMAYXMBaHWE INEKTPO-
yCTaHOBOK»

B HacTosiel Tabnuue ncnosnb3oBaHbl criefyolwme ycoBHble 0603Ha4YeHNA CTeNeHN Co-



IEEE Std. 515

M3K 60050-426:2008
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Buénunorpadusn

IEEE Standard for the Testing. Design. Installation, and Maintenance of Electrical Resis-
tance Trace Heating for Industrial Applications (CtangapT IEEE no ncnbiTaHusaM, npoek-
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n3g. nepepab. — M.: Bbicw. wk.. 2000. — 671 c.

Holman J.P.. Heat Transfer. 4" ed.. New York: McGraw Hill, 1976 (XonmaH [x.I1., Tennonepegaya. 4-e usa.. Hoto-
Vopk: Maklpo-Xunn. 1976 1.)
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