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NPEQYNPEXOAEHUA U NPUMEYAHUA, HA KOTOPbLIE HEOBEXOAUMO OBPATUTb BHUMAHME:

-HACTOSALLASA UHCTPYKLIMA MO MOHTAXY, 9KCMNYATALMN U OBCNYXUBAHUIO ABNAETCA HEOTHEMIEMON U
BAXXHOW YACTbIO U3AENUSA U OOMKHA BbiTb NEPEAAHA NOJMb30BATENIO.

-HACTOALLAA MHCTPYKUUA NPEOHA3HAYEHA KAK AJ1A NONb30OBATENA, TAK U ANA NEPCOHATNA,
OCYLUECTBNAIOLENO MOHTAX, BBO[ B 3KCMITYATALUIO N OBCITY>KUBAHUE.

-UHOOPMALIUA NO PABOTE C OBOPYJOBAHUEM, A TAKXE O5 OFPAHMYEHUAX B UCMOJIb3OBAHUWU, NPUBEQEHA BO
BTOPOW YACTUN HACTOSALLENA UHCTPYKLMUN, KOTOPYIO Mbl HACTOMYMBO PEKOMEHOYEM U3YYUTb.

HACTOALLYIO UHCTPYKLMIO HEOBEXOAUMO COXPAHATL HA NMPOTAXEHUU BCETO CPOKA 3KCIITYATALIUU TOPENKW.

1 OBLWME NPABUIA UCMOJIb3OBAHUA

® MoHTax DOKeH OCYLLECTBNATLCS KBannULMpOBaHHbIM
nepcoHanoM B COOTBETCTBUU C UHCTPYKLMSIMM 3aBOAA-M3rOTOBUTENS
N MECTHbIMM HOpMaMK 1 NpaBunamu.

o [log kBanMUUMPOBaHHBLIM MEpPCOHANIoM MOHMMAaeTCsi  NepcoHan,
TEXHUYECKN KOMMETEHTHbIN B cdepe npumeHeHuss obopyaoBaHus
(6bITOBOM MMV NPOMBILLIIEHHOW), B YACTHOCTWU, CEPBUCHbBIE LIEHTPbI,
MMerLLMe paspeLleHne 3aBoaa-u3roToBUTENS.

® 3aBoA-M3roToBUTENb HE HECET OTBETCTBEHHOCTM  3a
HaHECEHHbIN 13-3a OLUMOKN NPU MOHTaXe FrOpenkKu.

® [Ipu pacnakoBke NpoBepbTe LIENIOCTHOCTb 060pyA0BaHMS;

B Clly4ae COMHEHWI He ucnonb3yiTe obopydoBaHue, a obpatutechb K

NOCTaBLUUKY.

Bepernte oT geteit aneMeHTbl YNakoBKWU (OEPEBSIHHBIA SILLMK, MBO3AM,

cKobbl, MONMATUNEHOBbLIE NaKeTbI, MEHOMONUCTUPON, U T.4.).

® [lepen ocyllecTBNEHMEM YUCTKA UMM TEXHUYECKOrO O6CnyXuBaHWUSA
Heobxoanmo obecTtounTb 06OpyaoBaHMe

® He 3akpbiBaiTe pellETKM Noaayvmn Bo3gyxa

® B cnyyae HeucnpaBHOCTM w/unu  HeHagnexawein paboTbl
060pyI0BaHMsI, BBIKMIOYUTE €€, He MNblTalTeCb OTPEMOHTMPOBATb
rOpernky.

Bpen,

Obpawaritecb TONbKO K KBanuduUMpOBaHHbIM cheunanuctam. Bo

nsbexaHve HapyleHuss 6e30nacHOCTU PEeMOHT W3OEenuii  JOIDKeH

OCYLLECTBNATLCS TOMbKO CEPBUCHBLIM LIEHTPOM, MMELLMM paspeLleHune

3aBOA-M3roToBUTENS, [ MCNOMb30BaHNEM NCKIOYNUTENBHO

OopurMHarbHbIX 3anacHbIX YacTel Y NPUHaANEXHOCTEN.

YT06bI rapaHTUpoBaTb HAAEXHOCTb FOPEnkK 1 eé Haanexallyo paboTy

Heobxoaumo:

® OCYyLEeCTBNATL  MNepuoaMdeckoe CcepBUCHOe  obcnyxuBaHue C
npuBreYeHneM KBanmguUMpoOBaHHOIoO NnepcoHana B COOTBETCTBUM C
WHCTPYKUMAMW 3aBOOA-U3rOTOBUTENS;

® Mpu NPUHATMM  pelleHMs O  MpeKpaleHUn  UCMOoNb30BaHUsI
obopynoBaHusi, Heobxoanmo 06e3BpeanTb BCE YacTu, KOTOPbIE MOTYT
MOCNYXWUTb NCTOYHUKOM OMacHOCTH;

® B Criyyae npogaxu ropenku wnv nepefadv OpyroMmy BrnagenbLy,
NPOKOHTPONUPYINTE, YTOOLI BMECTE C Hel Obina nepegaHa HacTosLWwas
WHCTPYKLMS;

o O6GopyaoBaHne [OIMKHO WCMOMb30BaTbCA TOMbKO MO Ha3HaYeHUIo.
MpumeHeHne B JApyrMx Uensax CYATAeTCs HenpaBWIlbHbIM W,
crnepoBaTenbHO, OMNacHbIM.

3aBoa-M3roToBUTENb HE HECET OTBETCTBEHHOCTU 3a Bpesd, NPUYMHEHHbIN

HEMpaBUMIbHbIM ~ MOHTaXOM W 3KChfyaTauuen, HecobniogeHnem

VHCTPYKUMIA 3aBOAA-U3rOTOBUTENSI.

Ecnu ogHO M3 HuXeykasaHHbIX MyHKTOB OyaeT MMeTb MecTo, TO 3TO

MOXET MPUBECTU K B3PbIBaM, BbIAEMNEHUIO TOKCUYHBIX ra3oB (Hanpumep:

okcnga yrnepoga CO) u oxoram, TO €CTb HaHeCTU cepbesHble

NOBPEXAEHWS NIOAAM, XXUBOTHBIM UINN UMYLLLECTBY:

- HecobniogeHne 0gHOro U3 NyHKTOB AaHHOW rMaBbl;

- HecobnoAeHWe npaBun aKcnnyaTaumu;

- HeMnpaBuUIbHbIE MEPEHOC, MOHTaX, PerynupoBaHue unu obcnyxvBaHue

obopynoBaHus;

-1cnonb3oBaHne 06opyaoBaHNUA UMK ero YacTen Unu NpUHagnexHocTen
He Mo Ha3HaYeHUIo

2 MEPbI NMPEQOCTOPOXHOCTU NMPU 3KCIMNYATALIUUN TOPENOK.

® [openka AomkHa OblTb ycTaHoOBreHa B MOMELLEHWM C CUCTEMOWN
BEHTUNAUUW, BBLINONTHEHHOW B COOTBETCTBUM C [OEWCTBYHOLMMU
HOpMaMKn W npaBuiaMu, Npu 3TOM OHAa AOSMKHa OblTb 4OCTATOYHOWM
ONs1 KAYECTBEHHOIO FOpPEeHUs.

® [onyckaeTca wucrnonb3oBaHve 060OpyLOBaHWS,  U3rOTOBIIEHHOrO
UCKMIOYUTENBHO B COOOTBETCTBUM C [OEWCTBYIOLLMMU HOpMamu W
npasuiamu.

o O6GopyaoBaHue A0MKHO MCMONb30BaTbCHA TOMBKO MO Ha3HAYEHWIO.

® [lepen noakntoyeHVeM ropenku ybeamTech, YTO AaHHbIE, yKa3aHHble
Ha Tabnuuke TroOpernku COOTBETCTBYOT [AaHHbIM CETU NUTaHUS

(anekTpu4ecTBo, ras, Au3ens UNu Apyro BUA TONMMBa).

® YacTu ropenku, pacnonoXeHHble psAaoM C MiiaMeHeM U CUMCTEMOMN
nogorpeBa TOMMMBA, HarpeBalwTCs BO BpeMmsi paboTbl ropenku u
OCTalTCA ropsAYMMM B TEYEeHUEe HEeKOTOpPOro BpeMeHu nocne eé
OTKNioYeHns. He npukacanTech K HUM.

B cnyyae npuHATMA pelleHUsi O MpeKpaLleHUuy UCMonb3oBaHUs
obopyaoBaHus no Kakon-nn6o npuyunHe, npuynHe,
KBanMULIMpOBaHHbIN NepcoHarn JOMKEH:

a) obectountb 060pyaOBaHME, OTCOEQUHMB NUTAOLLMIA Kabenb rmaBHOro
BbIKMOYaTens

0) nepekpbITb NoAavy TOMNMBA C MOMOLLbIO PYYHOTO OTCEYHOTO KpaHa.

Oco6ble Mepbl NPeAOCTOPOKHOCTH

® YGeauTecb, YTO BO BpEeMs MOHTaxa ropenka 6bina XxopoLlo
npukpennieHa K TennoreHepatopy, W nnamsa obpasyeTcss TOMbKo
BHYTPU KaMepbl CropaHus TennoreHeparopa.

® [lepen nepBbiM 3anyckoM ropenku WU, No kpanwHen Mepe, oauH pas B
rop, BbI3bIBaTb KBaNMUUMPOBaHHbLIA NepcoHan Anst BbIMOMHEHUs
criegyoLmnx onepauui:

a) perynupoBka pacxoga TOMMvMBa B 3aBMCUMMOCTM OT  MOLLHOCTU
TennoreHepaTopa;

0) perynmpoBka pacxoaa Bo3ayxa, Heo6XoAMMOro Ans ropeHuns Tonnmea
ans obecneyveHunsi, No KpanHen Mepe MMHUManbHo gonyctumoro K
B COOTBETCTBMW C AaHHbIMW TensoreHepatopa W [eWCTBYIOLWMMU
HOpMamu 1 npasBunamu;

B) NpoBepKa KayecTBa CXXUraHusi TONMBa, BO n3bexaHve npeBbILLeHns B
yXOOsAWMX AbIMOBbIX rasax COAEpXaHus BpedHbIX BeLecTs,
YCTaHOBIEHHbIX AEVCTBYIOWMUMU HOPMaMu U NpaBunamu;

r) npoBepka paboTbl perynnMpoBOYHbIX U NPeAOXpPaHUTENbHbIX YCTPOUCTB;

[1) NpoBepka TArn B AbiMOBOW Tpybe;

€) nmpoBepKa 3aTsKKM BCEX CUCTEM MeXaHM4YeCKon OroKMpPOBKM

perynMpoBOYHbIX YCTPOMCTB NOCHE 3aBepLUEHNS HACTPONKH;

npoBepKa Hanuuusi MHCTPYKUMM MO 3Kcniyatauum u obcnyxusBaHuto
ropenky B MoOMeLLEHNN KOTENbHOW.

® B cnyyae aBapwiiHOM OMOKMPOBKU, €€ MOXHO COpoCUTb HaxaB
crneunanbHyto kHonky RESET. B cnyvae noBTOpHOW 6GnokupoBku -
obpaTnTbea B Cry0y TEXHMYECKON MOAAEPXKW, He npeanpuHUMas
HOBBIX MOMLITOK cOpoca.

® Jkcnnyataums U oBCrnyxXuBaHWEe TroOpenku  AOSHKHbI BbINOSHATHCS
MCKIIOYNTENBHO KBANMMULMPOBaHHLIM NEePCOHANoM B COOTBETCTBUM
WHCTPYKUMEA NO 3JKchnyaTtauMm W OeNCTBYIOWMMW  HOpMaMu #t
npasvnamu.

X

<

3 OBLUME NPABUIIA NMPU PABOTE B 3ABUCUMOCTU OT TUNA
NMUTAHUA.

3a) SNEKTPOMUTAHUE

® JOnekTpobesonacHocTb 0bopyaoBaHUs obecrneynBaeTcs TOMbKO Mpu
YyCrOBUN  €ro  MNpaBUIIbHOTO  MOAKIOYEHMA K 3ddeKTUBHOMY
3a3eMnsoLEeMy YCTPOWCTBY, BbINOMIHEHHOMY B COOTBETCTBUM C
AencTByoLWMMM HopMamy B6e3onacHocTy.

® HeobxoaMmo npoBepuTb 3a3emnsiollee YCTPOMCTBO, a Takke
nogknioyeHne K Hemy. B cnyyae comHeHus, obpaTtutech K
KBan“dULMpOBaHHOMY NepcoHany Ans  BbINOMHEHWSA TLiaTesbHON
NPOBEPKN 3NeKTpoobopyaoBaHMS, T.K. 3aBOA-N3rOTOBUTENb HE HeCeT
OTBETCTBEHHOCTb 3a Bpep, NPUYUHEHHBIN OTCYTCTBUEM 3a3eMIIEeHNs
yCTponcTBa.

® KannduuMpoBaHHLIA NepcoHan [OIMKeH NpoBEpUTb, COOTBETCTBUE
XapaKTepuUCTUK  JNEeKTPOCeTM U CeveHus mnuTalwmx kabenen
MaKkcuMarnbHow notpebnsemon MOLLHOCTH obopynoBaHus,
yka3aHHOWHa Tabnuyke.

® [InAa nopknioveHns obopyaoBaHWA K SNeKTpoceTM He JonyckaeTcs
MCMONb30BaHNE NEPEXOAHbIX YCTPONCTB, MHOTOKOHTaKTHbIX PO3eTOK
nvnu yanuHuTenen.

® [InAa  noakmioyeHus
MHOrOMOMOCHbIV

Heobxoaum
HopMamm

OGOpy.ﬂOBaHMﬂ K cetn
BblKn4yaTenb B COOTBETCTBUU C




6e3onacHOCTV NO AENCTBYIOLLEMY 3aKOHOA4ATENbCTBY.

® lcnonb3oBaHue niodoro KOMIMOHEHTA, notpebnsioLero
3NeKTPOo3Hepruio, TpebyeT cobnioAeHNs OCHOBHbLIX MpaBwm, TaKuxX
Kak:

a) He npukacaTbcs k 06opygoBaHWE MOKPbIMU UMW BRAXHbIMU YacTAMuU

Tena u/unu Kkoraa Bbl HAXoAMTECh GOCUKOM;

6) He OépraTb aNeKTPONpPoOBOAa;

B) He OCTaBnSATb annapaT Mo BnuUsHMEM aTMocdepHbiX cakTopos

(moxab, CONHUE, U T.4.), 32 UCKIMIOYEHNEM NPEeYCMOTPEHHbIX CIy4Yaes;

r) He gonyckaTb WCMNOMb3OBaHWE annapata AeTbMW U HEOMbITHbIMU

noabMUN.

® He pgonyckaeTcs 3ameHa kabensi NUTaHUsi annapara nosib3oBaTenem.
B cnyyae noBpexaeHus kabens HeOOGXOAMMO OTKMIOYUTL Foperky u
ONns 3aMeHbl 00paTUTBCA MCKIIOYUTENBHO K KBanuduumpoBaHHOMY
nepcoHarny.

B cnyyae oTknoveHuMs annapata Ha oOnpedenéHHbIi  nepuog,

pekoMeHayeTCs  OTKMIOYUTL MNUTaHWe BCEX KOMMOHEHTOB CUCTEMBI,
noTpebnsaLLMX SNEKTPOIHEPIMIO (HAcOChl, ropernka, u T. 4.).

36) TONNUBO: M'A3, AU3ENDb, UNX OPYTME BUAbI

O6wme npaBuna

® [logkntoyeHne ropenku AOSMKHO BbIMOMHATLCS KBanuuULMpoBaHHbIM
NnepcoHanoM B COOTBETCTBAM C [EACTBYIOLMMW HOpPMamu U
npasunamu, T.K. owmbka Npu MOAKMIOYEHUN MOXET CTaTb MPUYUHON
HaHeceHMs Bpeda IioAasM, XUBOTHBIM UMW MMYLLECTBY, 3@ KOTOPbIV
3aBOA-U3rOTOBUTENb HE HECET HUKAKOW OTBETCTBEHHOCTMU.

e [lo MOHTaxa pekomeHayeTcs TWaTensHo NPOYNCTUTL
TONMBONPOBOA, 4YTOObI yAanuTb CryyaiiHble OCTaTKu, KOTOpble MOryT
HapyLUMTb HOpMarnbHyo paboTy ropenku.

® [lepen nepBbiM 3aMyCcKkOM ropernku KBanuuuMpoBaHHbIA NepcoHarn
[OIMKEH NpoBEPUTL:

a) BHYTPEHHIOIO U HapYXXHY0 repMeTUYHOCTb TONSIMBOMNPOBOAA;

0) cooTBeTCTBME pacxoda Tonnmaa TpebyeMon MOLLHOCTU Fopenku;

B) COOTBETCTBME MPMMEHAEMOro TOMMNM1Ba XapakTepucTUKam ropenku;

r) COOTBETCTBME AABMEHNS NOAAYMN TOMMMBA YKa3aHHbIM Ha 3aBOACKON

Tabnuyke AaHHbIM;

e) COOTBETCTBME CUCTEMbl nopayn Tomnmea TpebyemMomy ropenkomn

pacxogy, a Takke HanuuMe BCeX HeobXOAMMBIX KOHTPOIbHO-

N3MepUTENbHbIX U 3aLMUTHBIX YCTPOWCTB, COrNacHoO AeVCTBYOLMX HOPM

1 npaswun.

B cniyyae oTkntoveHust annaparta Ha onpeAenéHHbIN nepuoa, nepekponTe

KpaH MUnu kpaHbl nogayv Tonnuea.

OO6wue npaBuna Npu UcnonbL3oBaHUM rasa

KBanuduumpoBaHHbI NepcoHan AoMmKeH NpoBepUTb:

a) COOTBETCTBME ra30BOW FIMHWM W Ta30BOW pamrbl AEWCTBYHOLUMM

HOpMaMm v npasunam;

6) repMEeTUYHOCTb BCEX ra3oBblX COEAVHEHWN;

B) HanuWuMe CUCTEMbl BEHTUMSALMM B  MOMELLEHWN  KOTENbHOMW,

obecneyvBaloLLell NOCTOSIHHOE MOCTYMMeHe BO3ayXa B COOTBETCTBUM C

OEeNCTBYIOLLMMU HOPpMaMK U NpasBunamMu, Npyv 3TOM OHa AOSKHa ObITb

[0CTaTO4YHOW Ansi KAYECTBEHHOIO ropeHust.

® He wucnonb3ynTe rasoBble TpyObl B KayecTBe 3asemrneHuss Ans

anekTponpubopos.

® He ocTaBnsmnTe HeMCNnonb3yemyto

nepekponTe OTCEYHOM ra3oBbIv KpaH.
® B cnyyae AnuTenbHOro OTCYTCTBUSI MOMb3OBaTeNs nepekponTe
rmaBHbIN OTCEYHOW KpaH nogayu rasa K ropernke.

Ecnu naxHeT rasom:

a) He BKNOYaTb CBET, He MONb30BaTbCA TenedoHOM WNM ApYrMMu

npubopamu, KOTopble MOrn Bbl CTaTb UCTOYHWMKOM MOSIBIEHWS UCKD;

6) HeMeAnNeHHO OTKPbITb ABEPU U OKHA, YTOObLI NPOBETPUTL MOMELLIEHUE;

B) MEPEKPbITb OTCEYHbIE ra3oBble KpaHbI;

r) 06paTUTLCA 3a MOMOLLBIO K KBAaNMULMPOBaHHOMY NepcoHarny.

ropenky BKMHOYEHHOW 1

He 3arpoMoxaatb BEHTUNSILMOHHBIE OTBEPCTUS MOMELLEHUS!, B KOTOPOM
ycTaHoBrneHo obopyaoBaHue BO U3bexaHne BOZHUKHOBEHMWS OMacHbIX
CUTyauuMi, Taknx kak 06pa3oBaHne TOKCUYHbIX U B3PbIBOOMACHbIX
cmecen.lencTBnUA nepcoHana B cny4vyae UHUMAEHTa, KPUTUYECKOTO
oTKasa unu aBapum.

Mpy oBHapyXeHUW yTeuek TomnnmMBa NPeKpaTUTb 3KCMyaTaumio ropernku
[0 BbISICHEHUSI U yCTpaHeHus obpa3oBaHus yTeuvek. PasnuToe xugkoe
3acbinaTtb NECKOM U y6paThb.

Mpy BO3HWMKHOBEHMU NOXapoonacHoW cuTyaumm Heobxoanmo:

® HeMensieHHO 06ecTounTb 060pyAOBaHME;

® 9BaKkympoBaTb Nniogen u3 obnactu noxapa;

@ BbI3BaThb NOXapHYH crnyxoy;

® MpeanpuHATb  Mepbl
cpeacTBamu.

MNpumeHeHne MaHOMeTpPOB:

06bIY4HO MaHOMETPbl OCHALLEHbl PYYHBIM WIIM  KHOMOYHBIM KpPaHOM.

OTKkpblBaTb ~ KpaH  TOMbKO  ANSl  CUMTbIBAHWsSl, NOcrne  Yero

He3aMeanuTenbHO ero 3aKkpbITh

K TyWeHUK noxapa BCEMU BO3MOXHbIMU

NPUMEHSEMbBIE HOPMATUBbI U AUPEKTUBbI

loperniku easosble
E, Bponewckne AMpekTuBbl:
-2014/35/UE (OupektuBa no Huskomy HanpsikeHuto);
-2014/30/UE (OupektnBa no dnektpoMarHntTHo CoBMECTMMOCTH).
-2006/42/CE (OupektBa 0 6e30MacHOCTM MalLuH 1 06opyaoBaHus).

CoO0TBETCTBYIOLLME HOPMATUBBI:

-UNI EN 676 lopenku rasoBble aBTOMaTMyeckue C MNPUHYAUTENbHOMN
nogaven Bosgyxa.

-EN 55014-1 OnekTpomarHuTHas COBMeCTMMOCTb. TpeboBaHus K
ObITOBBIM AMEKTPUYECKUM NprBopam, aNEeKTPUHECKUM UHCTPYMEHTaM 1
aHarnormyHbIM npmbopam.

-EN 60204-1:2006 BesonacHocTb MalumnH. JnekTpoobopyaoBaHue
MaLUUH N MeXaHW3MOB.

-CEI EN 60335-1 lMpubopbl anekTpmyeckne 6bITOBOrO U aHaNOrM4yHoro
Ha3HayeHusl. besonacHocTb. (MacTb 1. O6wme TpeboBaHus).

-CEI EN 60335-2-102 Mpu6opbl anekTpuyeckme 6uIToBOro u
aHarnornmyHoro HasHayvenus. besonacHocTtb. (Hactb 2-102. YacTHble
TpeboBaHus k npubopam AN CKUraHWs rasa, XuaKoro n TBepaoro
TOMMMBA, UMEIOLLMM 3NEKTPUYECKNE COEAVNHEHNS).

-UNI EN ISO 12100:2010 6Ge3onacHOCTb MalUMH U MEeXaHU3MOB,
OCHOBHbl€ MPUHLMMbBI KOHCTPYMPOBAHUS, OLIEHKM pUCKa W CHUDKEHUS
pucka.

lopenku AusernbHble
EBponewckne OMpeKTuBbl:
-2014/35/UE (OmpekTuBa no Huakomy HanpspkeHuto);
-2014/30/UE (OupektnBa no OnekrpomarHutHo COBMECTUMOCTM).
-2006/42/CE ([OunpektnBa o 6e30mMacHOCTM MalUMH 1 060pyaoBaHus).

CooTBeTCTBYIOLLME HOPMATHBBI:
-UNI EN 267 MNopenku ausenbHble ¢ HaaayBOM.

-EN 55014-1 3nekTpoMarHMTHasi COBMECTUMOCTb. TpeboBaHus K
ObITOBLIM AMEKTPUYECKUM NpMBopam, aNEeKTPUHECKUM UHCTPYMEHTaM 1
aHanornyHeiM Nnpubopam.

-EN 60204-1:2006 BesonacHocTb MalmH. 3nekTpoobopyaoBaHue
MaLUWH N MeXaHW3MOB.

-CEI EN 60335-1 TMpubopbl anekTpmuyeckne 6uITOBOrO U aHaNorM4yHoro
HasHauveHusi. BesonacHocTb. (MacTb 1. O6wme TpeboBaHus)

-CEI EN 60335-2-102 Mpubopbl anekTpuyeckme 6bITOBOro u
aHarnormyHoro HasHavenus. besonacHocTtb. (Hactb 2-102. YacTHble
TpeboBaHus k npubopam AN CKWUraHWs rasa, XwaKkoro n TBepaoro
TOMMUBA, UMEIOLLUM SEKTPUYECKNE COEANHEHUS)

-UNI EN ISO 12100:2010 6e30nNacHOCTb MallUMH U MEXaHW3MOB,
OCHOBHbI€ MPUHLMMbBI KOHCTPYUPOBAHUS, OLIEHKM pUCKa W CHUKEHUS
puvcka.

lopenku ma3ymHsbie
EBponerickne [Inpektnebl:
-2014/35/UE (OupekTtnBa no Hnuskomy HanpspkeHuio);
-2014/30/UE (OupektnBa no AnekrpomarHutHon COBMECTUMOCTM).
-2006/42/CE (OupektnBa o 6e30macHOCTM MalUUH U 06opyaoBaHus).

CooTBeTCTBYIOLLME HOPMATUBBI:

-UNI EN 267 INopenku »xugkoTonnuneHble C HagayBOM.

-EN 55014-1 3nekTpoMarHMTHasi COBMeCTMMOCTb. TpeboBaHust K
BbITOBBIM 3NEKTPUYECKMM MPUGOPaM, SMEKTPUYECKUM UHCTPYMEHTaM 1
aHarnormyHbIM npmbopam.

-EN 60204-1:2006  BesonacHOCTb MaLLUH. OnekTpoobopyaoBaHue
MaLUVH Y MEXaHWN3MOB.

-CEI EN 60335-1 lMpunGopbl anekTpmyeckne 6bITOBOrO U aHaNOrM4yHoro
HasHadveHus. besonacHocTb. (YacTb 1. O6lwme TpeboBaHus)

-CEI EN 60335-2-102 NMpubopbl anekTpuyeckme 6bITOBOro n
aHanormyHoro HasHayeHusi. besonacHocTtb. (MacTb 2-102. YacTHble
TpeboBaHus K Npubopam Ans CxKUraHus rasa, XuUaKoro U TBEpAOro




TOoNnMBa, UMELWNM 3NeKTpnyeckne COG,D,VIHeHVIFl)

-UNI EN ISO 12100:2010 6e30nacHOCTb MaluMH U MEXaHW3MOB,
OCHOBHbI€ MPUHUMIMbBI KOHCTPYMPOBAHUS, OLEHKM pUCKa W CHWDKEHWUS
pucka.

lopenku kombuHUpo8aHHbIe 2a30-0uU3erlbHbIe
EBponerickne [upekTunBbl:
-2014/35/UE (OupekTtrBa no Huskomy HanpsihkeHuio);
-2014/30/UE (OupektuBa no AnekrpomarHutHon CoBMECTUMOCTH).

-2006/42/CE (OupekTtvBa 0 6e30macHOCTU MaluMH 1 060pyaoBaHUS).

COOTBeTCTBy}OLLWIe HOPMaTuBbI:

-UNI EN 676 Nopenku ra3oBble aBTOMaTU4eCKMe C NPUHYANTENbHON
nogaven Bosagyxa.

-EN 55014-1 OnekTpomMarHMTHasi COBMECTMMOCTb. TpebGoBaHus K

ObITOBBIM 3NEKTPUYECKUM Npubopam, aNeKTPUYECKUM UHCTPYMEHTaM U
aHanoruyHeiM npubopam.

-EN 60204-1:2006 BesonacHocTb MalwmH. 3nekTpoobopyaoBaHue
MaLUVH N MeXaHU3MOB.

-CEI EN 60335-1 TMpubopbl anekTpuyeckme 66ITOBOIO U aHanormyHoro
HasHayveHus. BesonacHocTb. (MacTb 1. Obwme TpeboBaHwms)

-CEI EN 60335-2-102 Mpubopbl anekTpuyeckme 6eITOBOro u
aHanornyHoro HasHadeHusi. besonacHocTb. (MacTtb 2-102. YacTHble
TpeboBaHusA kK Npubopam AnsA CKUraHus rasa, XKWOKoro u Teepaoro
TONNMBA, UMEIOLLMM INEKTPUYECKNE COEANHEHNS)

-UNI EN I1SO 12100:2010 6e3onacHOCTb MallMH U MeXaHW3MOB,
OCHOBHbIE MPUHLMMBI KOHCTPYMPOBAHUS, OLIEHKM PUCKa W CHUDKEHUS
puvcka.

lopernku kKoMbUHUpPOB8aHHbIe 2a30-Ma3ymHble
EBponenckne [MpekTuBbi:
-2014/35/UE (OupekTtrBa no Huskomy HanpshkeHuio);
-2014/30/UE (OupektuBa no AnekrpomarHutHon CoBMECTUMOCTH).
-2006/42/CE (OupektnBa 6Ge3onacHOCTb MaLUMH U 060pyaoBaHus).
CooTBeTCBYOLLMNE AMPEKTUBSI:
-UNI EN 676 lopenku razoBble aBToMaTU4eCcKne C NpUHyaAUTENbHON
nogaven Bosagyxa.
-EN 55014-1 3nekTpomMarHuTHasi COBMECTMMOCTb. TpeboBaHus K
ObITOBBIM 3MEKTPUYECKMM NpUBopaM, 3NeKTPUIECKUM MHCTPYMEHTaM 1
aHanormyHeiM npubopam.

-EN 60204-1:2006
MaLLUMH N MEXaHU3MOB.
-CEI EN 60335-1 lNpunGopbl anekTpuyeckne 6bITOBOrO U aHanNorMyHoro
HasHaveHus. besonacHocTb. (acTb 1. Obwme TpeboBaHus)

-CEI EN 60335-2-102 NMpubopbl anekTpuyeckme 6bITOBOro u
aHanornyHoro HasHayeHwus. besonacHocTtb. (Yactb 2-102. YacTHble
TpeboBaHusa kK Npubopam Ans CKUraHusi rasa, Xuakoro u TBepaoro
TONNMBA, UMEIOLLIMM AMEKTPUYECKNE COeANHEHNS)

-UNI EN ISO 12100:2010 6e3onacHOCTb MalMH U MEeXaHW3MOB,
OCHOBHbIE MPUHLMMbLI KOHCTPYMPOBAHUS, OLIEHKM PpUCKA W CHUDKEHUSI
pwucka.

BesonacHocTb mawwmH. 3nekTpoobopyaoBaHue

lopenku npombiwneHHsIe
EBponerickne [IupekTuBbl:
-2014/35/UE (OupekTtnBa no Huskomy HanpshkeHuio);
-2014/30/UE (OupekTvBa no dnekrpomarHutHo COBMECTUMOCTM).
-2006/42/CE (OupektvBa 0 6e30macHOCTU MaluMH 1 06opyaoBaHus).
CooTBeTCBYylOLMNE AMPEKTUBSI:

-UNI EN 746-2: ObopyaoBaHue Ansi NPOMbILLIIEHHOrO TENIOBOro
npouecca. TpeboBaHus No 6€30MacHOCTU NPU CXXMUraHUy TOMnMBa 1 No
nepeMeLLeHunto ToNnmBa 1 0bpaLLeHns C HUM.

-EN 55014-1 3nekTpomMarHMTHasi COBMECTMMOCTb. TpeboBaHus K
ObITOBbIM 3MEKTPUYECKMM NPMGOpaM, 3NEKTPUYECKUM UHCTPYMEHTaM U
aHanornyHbIM npubopam.

-EN 60204-1:2006
MaLLUVH N MEXaHU3MOB.

-CEI EN 60335-2-102 Mpubopbl anekTpuyeckme 6bITOBOro u
aHanornyHoro HasHaveHusi. besonacHocTb. (MacTtb 2-102. YacTHble
TpeboBaHus Kk Npubopam Ans CKUraHus rasa, XXuaKoro u TBepaoro
TONNMBA, UMEIOLLIMM ANEKTPUYECKNE COEANHEHNS)

BesonacHocTb MalumH. 3nekTpoobopyaoBaHue

-UNI EN ISO 12100:2010 6e30nacHOCTb MalMH U MEXaHW3MOB,
OCHOBHbl€ MPUHLMIMbBI  KOHCTPYUMPOBAHUS, OLIEHKM pUCKa W CHUKEHUS
puvcka.

3ABO/LCKAS TABJIUYKA

Ona nonyvenns cnepylowen uHdopmaumn Bcerga obpawatbea K

3aBOo[CcKoM Tabnnyke:

®  TVN 1 MOAernb roperniovHOro yCTpomcTBa: (06s13aTensHO yKka3biBaTh B
KagoM COoOBLLEHNN NPU Nepenmncke ¢ NOCTaBLLMKOM FOPEnkKM).

® 32aBOACKOM HOMEp TOperiovyHoro  ycTpoiicTBa:  (06s3aTenbHO
yKasblBaTb B KaXOOM COOOLLEHUM MpW Nepenucke C NoCTaBLUMKOM
ropenkw).
® [of usroToBneHus (MecsL 1 rog)
® YKasaHusa no TUMy rasa u JaBfieHUsi B CETH
OBbACHEHUE CUMBOJOB U MPEAYNPEXOEHUN
OToT cvMmBoOn obo3HavaeT
npegynpexaeHns,  HecobnogeHue
A BHUMAHUE KOTOPbIX _MoXeT HaHecTn
HencnpaBUMbIN yuwiepb
06opyaoBaHUIO UMW OKpY’KaloLLeit
cpene
aToT cMmBON obosHavaeT
npegynpexaeHns,  HecobnoaeHue
A OMACHO! KOTOPBIX MOXET HAHECTM, B KOHEYHOM
pesynbTaTe, CUIbHbIA  yLwepb
3[0pOBbIO, BMMOTb A0 JleTalnbHOro
nexoda
Otot cvmBOn o6o3HavaeT
OMACHO! npeaynpexaeHns,  HecobnoaeHne

KOTOPbIX MOXeT BbI3BaTb yaap TOKOM
C netanbHbIM UCXO40M.

PVlcyHKVI, mnnicTpaumum “n M306pa)KeHVIﬂ, npuBefeHHble B [OaHHbIX
WHCTPYKUMAX, MOTYT OTnn4aTbCA OT BMAa peaanon npoaykuunn.

BE3OMNACHOCTb PABOTbI TOPENKU

[openkn w HWXKe oONUCaHHble KOHdUrypauum — COOTBETCTBYHOT
OeNCTBylOLWMM HOpMaTMBam Mo 6GesonacHocTv B paboTe, 3awmTe
300pOBbS U OKpyXKawwen cpefbl. Ans nonyvyeHuss Gonee aetanbHon
MHOpMaUmMM — npoynTaTh Aeknapauum no COOTBETCTBUIO NPOJYKLUM,
KOTOpblE ABMNSATCA HEOTHEMIEMOMN YaCTbH AaHHbIX UHCTPYKLIWA.

IMo6o4HblIe pucku om Henpaeu.anofl IKcniyamayuu u
3arnpemoe

lopenka n3rotoBneHa ¢ obecneveHmem GesonacHol paboTbl, HECMOTpPS
Ha 3TO CyLLECTBYIOT NOGOYHbIE PUCKN.

A

3anpeluaeTcs kacaTbCca pykamu unu nobovi Apyrown
YacTblo Tena ABMXYLLMECS MEXaHUYEeCKMNe YaCcTW ropersku.
OnacHOCTb Hec4acTHOro cryyas.

M3beratb NPSIMOro KOHTaKTa C 4acTSAMU ropesky,
cogepxalummm Tonnmeo (Hanpumep: 6a4ok u Tpy6ku).
OnacHoCTb Mony4YeHns oxora.

3anpeLlaeTcs aKCnnyaTMposaTb ropesky B yCroBusiX
OTNWNYHBIX OT YKa3aHHbIX Ha LUNIbAVKE.

3anpeLyaeTcs 3KCNnyaTnpoBaTth ropesky ¢ Buaamm
TONNMBA, OTNINYAIOLMMUCS OT YKa3aHHbIX.

CTporo BocnpeLyaeTcs aKCnnyaTMpoBaTb ropernky Bo
B3PbIBOOMNACHON cpee.

3anpeLyaeTca CHUMaTb U UCKIIOYaTb NPeAOXpPaHNTENbHbIE
3aLLUMThI C FOpPenkM.

3anpelyaeTcs yoansTb 3almUTHbIe YCTPOWUCTBA UNn
OTKpbIBaTb ropernky unm nobon 13 ee KOMNOHEHTOB BO
BpeMs Ux paboTbl.

3anpeLlyaeTcs OTCOEAMHSATL COCTaBHbIE YacTU ropenku 1
ee KOMMNOHEeHTbI BO BpeMs paboTbl camoli ropesnku.
3anpeluaeTcs TporaTh pbl4axHbIe MeXaHU3Mbl He
KBanMuumpoBaHHOMY/He 0Oy4eHHOMY nepcoHarny.

Mocrne kaxaoro 06CnyxuBaHWs, BaXKHO BOCCTAaHOBUTb
3aLLMTHBIE CUCTEMBI O HOBOTO PO3XKUra ropenovyHoro
ycTpoiicTa. O6si3aTenbHbIM ABRSETCA NoAAepX)aHue
BCEX 3aLUMTHbLIX YCTPOWCTB BCeraa B paboyemM COCTOSIHUM.
MepcoHan, fonyckaeMblii K 06CYKMBAHWIO FOPESIOYHOTO
YCTPOWICTBA, AOSKeH BbiTb 06ecneyeH 3aLnTHLIMM
cpeacTBamu.

BHUMAHWE: Bo Bpems umkna paboTbl, Te 4acTu ropernku,
KOTOpble HaxoAATCcs BOMU3N ¢ TennoreHepaTopoM (Hamp.
NpUCoeanHUTENbHbIM hraHeLl) , NoaBepratoTca Harpesy.
Tam, roe Heobxoammo, nsberatb pucka NPSIMOro KOHTaKTa,
NPUMEHSAA MHAMBUAYanbHblE CPEACTBa 3aLUThI.




YACTb I: TEXHUYECKUE XAPAKTEPUCTUKU

OBLUME XAPAKTEPUCTUKU

OT1a ocobas cepud ropernok, pa60Tarou.|,V|x Ha Ma3yTHOM TONnmBee, Obina pa3pa60TaHa C Lelnbi NCNoNnb30BaHNA CXaTOro Bo3gyxa unu,
B KayecCTBe allbTepHaTtuBbl, Napa AnAa nHeBMaTtU4eCcKoro pacnbiieHuna TonnuBa, Anda OOCTUXKEeHUA ny4dlwero pesynbrata ropeHusa no
CpaBHEHWUIO C TpaAULUMOHHbIMU CUCTEMaMIN pacCnblieHnA. On ropernku oCHalleHbl hopCyHKaMu, paGOTaPOlJJ,VIMVI Ha HU3KOM OaBlieHun,
YTO NO3BOJIAET HE TOJIbKO 3KOHOMHO pacxoaoBaTb TOMMBO, HO U OrpaHNYnTb N3HallMBaHue BCEWN CUCTEMBDI pacnbinieHna Tonnuea. Bce
ropenkn MMerT nporpeccmMBHOE perynupoBaHue, YKOMMNEKTOBAHbI 3MEeKTpoLlnTamMu, prI'II'IOI7I Ma3yTHOro Hacoca C ABuratenem,
KOTOpaa AOfKHa MOHTMPOBATbCA OTAENbHO CO CTOPOHbI I'IOTpe6I/1TeJ'IH, a TakXe Ha HUX npeagycMoTpeHa aBToOMatun4yeckasa O4uCTKa
cbopcyHKM B KOHUe uukna. B cBasn c atum, psagom JOMMKHA MMETbCA B HanivyMM KOMMPECCOpHas uiv naposas yCTaHOBKa ,
obecneynBatoLLas CxaTbli BO34yX unn nap nog AaBneHunem 8 6ap. Ha ropenkax npengycMoTpeH pPO3XUr ¢ nomMoLlbio 3ananbHom
ropernkm, pa60Ta+ouJ,el7| Ha NpupoaHOM UM CXMXKEeHHOM I'a3e.CTaH}J,apTHble ropenku npegycmMmoTpeHbl Ond pacnbiieHna TonnuBa
TOJNMbKO C MOMOLLbIO CXaToro Bo3ayxa. B Tom cnyyae, ecnu KnnueHT Bbl6l/|peT nap ang pacnbifieHna Tonnmea, ropenka MO,EWI(bVILI,I/IpyeTCFI
npu nomMmouin, cneunanbHO nNpeaHasHa4YeHHOro Angd Takoro crnyyasa, KoMmnnekrta oGopy,qosaHmn. Hannune cxatoro BO3dyxa , B no6om
cny4yae, Heobxogumo ans cne,qy}ou.leﬂ uenun: Ana XxonogHoro nycka yCtaHOBKWU, KOrda HeT B Hann4nm napa; ynpasneHua KnanaHamuy n
aBTOMaTUYECKOMN YNCTKN d)OpcyHKI/I.

8 9 10
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Puc. 1

OpUEHTNPOBOYHBIN YepTeX.

1). MaHenb ¢ MHEMOCXEMOM C MYCKOBbIM BKIHOYaTENem
2). Asuratens BeHTUNATOPA

3). OnekTpowut

4). PerynsaTop AaBreHus Hacoca

5). bayok - nogorpesaTens ToNNMBea
6). Ma3oBas pamna 3ananbHOWM ropenku
7). Fpynna ronosbl CropaH1s ¢ COMioM
8). ®naHevy ropenku

9). Kpbilka ropenku

10). Perynatop xugkoro Tonnvea

11). Pamna cxaTtoro Bo3gyxa

12). Pene paBneHus Bo3ayxa

13). Bo3gyLHbIn kKopob




Mapkupoeka 2opesiok
FopenKM pasnunyaroTca no TmnamMm U Moaendam. MapKMpOBKa Mo,u,eneﬁ cnenyrwuiaa.

Tun PBY90 Mogenb H-. PR. S. RU. A. EA.
(1) 2 @6 @ (G (© (@

(1) TN TOPEJIKU PBY90, PBY91, PBY92, PBY93, RBY510, RBY515, RBY520, RBY525
(2) TN TOMNNUBA H = masyTHoe Tonnuneo ¢ Makc Ba3kocTbio 4000 cCT (50 °E) @ 50 °C
(3) PETYNIMPOBAHUE (Mmetowmecs B Hanumuum BapuaHTsl) PR - MNporpeccrBHoe MD - MogynupytoLiee
(4) conno S - CtaHgapTHas L - OnnHHOE
(5) CTPAHA HASHAYEHWA * - CMOTpUTE 3aBOACKYI Tabnunuky
(6) CNEUMANBHBIE NCMONHEHNA A - CTaHgapTHoe
(6) ONEKTPOHHbBIA KOHTPO/b

TexHu4YecKkue xapakmepucmuku

FOPENKA PBY90 PBY91 PBY92 PBY93
MouHocTb MUH - Makc kBT 670 - 2000 500 - 2500 700 - 3000 900 - 3700
Twn Tonnuea MasyT
BSI3KOCTb cm. Tabnuuy "MaeHTudmrkaumsa ropenok”
Pacxoa masyTa MWH.-MaKc. Kr/4 60-178 45 -223 | 62 - 267 80 - 330
[laBneHue rasa Makc. 500
[aBneHune rasa 3a ctabunmsatopom mbap 100
[laBneHune cxaToro Bosayxa MUH.-Mmak 6ap 4-10
OnekTpuyeckoe nuTaHne 400V 3N a.c. 50Hz
O6LLasi anekTpuyeckasi MOLLHOCTb (C Hacocom Cucchi) kBT 12.25 13.25 18.75 26.75
O6Las anekTpuyeckas MOLLHOCTb (C Hacocom Kral) kBT 11.87 12.87 18.55 26.55
[Buratens BeHTMNSATOpa KBT 3 4 5.5 7.5
[suratens Hacoca (Cucchi) KBT 0.75 0.75 0.75 0.75
[Beuratens Hacoca (Kral) kBT 0.37 0.37 0.55 0.55
Pesuctopbl nogorpesatens kBT 8 8 12 18
Knacc sawmtbl IP40
MpumMepHbIN BeC K 165 175 185 195
Tvn perynupoBaHusi MporpeccueHoe - MogynupytoLuee
Pabouas Temnepatypa °C -10 + +50
Temnepatypa xpaHeHus °C -20 + +60
Tun paboTbr* MpepbiBHbIN

Hu3was Tennota cropaxHusa masyta (Hi): 40.43 Moxoynb/kr (cpeaHee 3HayYeHne).

* MPUMEYAHUE MO TUMY PABOTbI FOPEJIKW: ycTpoicTBO KOHTPONA NflaMeHU OTKIOYaeTcsl aBToMaTU4eckun Yyepes 24 yaca
NOCTOAAHHOW paboTbl. 3aTeM YCTPOMCTBO aBTOMaTM4YeCKU 3anycKkaeTcs B paborty.

BHUMAHMUE: ropenku noctaenstotcs nop tpexdasHoe nutaHne B 400 BonbT; B cnyyae TpexdasHoro nutaHua B 230 BonbT -
HeobXxoanMo 3aMeHuTb Tepmopene. MakcrmanbHasi MOLWHOCTL yKa3aHa Npy aspoAMHaMMYeCckOM COMPOTUBIIEHNN B Kamepe CropaHus,
pasHoM “0”.




FOPENKA RBY510 RBY515 RBY520 RBY525
MoluHocTb MWH - MaKc KBT 1100 - 5000 1200 - 6000 1200 - 6500 1800 - 7300
Twn Tonnuea MasyTt
BSI3KOCTb cMm. Tabnuuy "MoeHTudukaums ropenok”
Pacxoa masyta MWH.-MaKC. Kr/4 98 - 446 107 - 535 | 107 - 579 160 - 651
[aBneHve rasa mb6ap makc. 500
[laBneHune rasa 3a crabunmsatopom mbap 100
[laBneHne cxaTtoro Bosayxa MVH.-Mak 6ap 4-10
OnekTpuyeckoe nuTaHue 400V 3N a.c. 50Hz
O6Lwas anekTpuyeckas MOLHOCTb (¢ Hacocom Cucchi) kBT 26.75 30.25 40.25 43.75
O6Luas anekTpuyeckas MOLHOCTbL (¢ Hacocom Kral) kBT 26.55 30.05 40.05 43.55
[lBuratens BeHTUNsITOpa kBT 7.5 11 15 18.5
[suratens Hacoca (Cucchi) KBT 0.75 0.75 0.75 0.75
[Buratens Hacoca (Kral) KBT 0.55 0.55 0.55 0.55
PesucTopbl nogorpesarens kBT 18 18 24 24
Knacc 3awuthbl IP40
MpuMepHsbI BeC Kr 230 240 250 260
Twun perynupoBaHus MporpeccusHoe - MogynupytoLiee
Pabouyas Temnepatypa °C -10 + +50
Temnepatypa xpaHeHusi °C -20 + +60
Twun paboTbl* MpepbiBHLIV

Hu3was Tennota cropaHus masyta (Hi): 40.43 Moxoynb/kr (CpeHee 3Ha4YeHue).
* MPUMEYAHME MO TUMY PABOTbI FTOPEJIKWA: ycTpoCcTBO KOHTPONSA NiamMeHU OTKNo4YaeTCA aBToMaTM4yecku Yyepes 24 yaca
NocTosiHHOW paboTbl. 3aTeM YCTPOMCTBO aBTOMaTM4eCcKu 3anyckaeTcsl B pabory.

BHMUMAHMUE: ropenku noctaensiotcs nop tpexdasHoe nutaHne B 400 BonbT; B cnyyae TpexdasHoro nutaHua B 230 BonbT -
Heobxo0AnMO 3aMeHUTb Tepmopene. MakcMmanbHas MOLLHOCTb yKkasaHa Npu aspoAnHaMMYeCcKOM COMPOTUBIEHUN B Kamepe CropaHus,

paBHoM “0”.




FabapumHsbie pa3mepbl 8 MM.

PekomeHgyembIn koHTpdnaHey,
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PBY90, PBY91, PBY92, PBY93: TPEBYETCA NPUMEHEHUWE KOHTPO®JIAHLA:Mexay KOHTpodbnaHueM 1 TennoreHepaTtopoM HeEO6XoaAMMO BCTaBUTb NPOKMIAAKY

A | AA| AD | AH | Al B |BB| C |CC| D E F G H K L M mci)n mc;x RR|SS| T |TT |UU | W Y | Z
PBY90 |1282| 237 | 35 | 266 | 497 | 318 | 455 | 964 | 525 | 1158 | 647 | 510 | 306 | 346 | 360 | 468 | M12 | 280 | 310 | 110 | 60 | 41 | 495 | &3 | 707 | 228 |185
PBY91 |1285| 237 | 35 | 266 | 497 | 321 | 455 | 964 | 525 | 1158 | 647 | 510 | 324 | 364 | 360 | 468 | M12 | 280 | 310 | 110 | 60 | 41 | 495 | 53 | 707 | 228 |185
PBY92 (1291 237 | 35 | 266 | 497 | 327 | 455 | 964 | 525 |1158 | 647 | 510 | 365 | 405 | 360 | 468 | M12 | 280 | 310 | 110 | 60 | 41 | 495 | 53 | 707 | 228 |185
PBY93 (1291 237 | 35 | 266 | 497 | 327 | 455 | 964 | 525 |1158 | 647 | 510 | 365 | 405 | 360 | 468 | M12 | 280 | 310 | 110 | 60 | 41 | 495 | 53 | 707 | 239 |185
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RBY515, RBY520, RBY525
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PekomeHayembIn KOHTphnaHew,

TPEBYETCA NPUMEHEHUE KOHTPO®JAHLIA:Mexay KoHTpodnaHLem 1 TennoreHepaTopoM HeobxoAnMO BCTaBUTb NPOKaaKy

dnaHey ropernku

A(AS) [ A(AL) [AA[AB[AD[AE|[AH| Al [AM| B(BS) | B(BL) [BB| C |[CC| D |E | F |G| K|L| M |OIRR|[SS[T|[TT|Y [W] Z
RBY515 1331 1511 | 204 | 76 | 35 | 584 | 265 | 454 | 466 | 378 558 | 517 | 953 |570 | 1249 | 605 | 644 | 474 | 540 | 492 | M16 | 390 | 114 | 93 [43[ 535 | 329 | 761 | 270
RBY520] 1331 1511 | 204 | 76 | 35 | 584 | 265 | 454 | 466 | 378 558 | 517 | 953 |570 | 1249 | 605 | 644 | 474 | 540 | 492 | M16 | 390 | 114 | 93 [43] 535 | 329 | 761 | 270
RBY525 1434 | 1614 |219| 76 | 35 | 584 | 265 | 454 | 466 | 378 558 | 650 | 1056 | 597 | 1293 | 649 | 644 | 474 | 540 | 492 | M16 | 390 | 114 | 93 [43| 535 | 329 | 761 | 270

*S = OT1a BenuunHa OTHOCUTCS K roperike CO CTaHAapTHLIM COMoM
*L = OTa BenuumnHa OTHOCUTCS K roperike C AMHHBIM COTMoM
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Fig. 1 - (312MD-02 v1) Hydraulic diagram
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OBO3HAYEHUA
PAMMA MA3YTHOIO TOMJIMBA
1 |OUNBTP
2 |HACOC
3 | TUBKUW WITAHT
4 | PY4YHOW KNAMAH
5 | MAHOMETP
6 | PEMYNATOP OABNEHUA
7 | PYYHOW KNAMNAH
11 | BAYOK-NMOOOIPEBATEJb
12 | TEMMNEPATYPHbIN OATUYMK
13 | TEMMNEPATYPHbIN JATUYMK
14 | TEMMNEPATYPHbI OATYMK
16 | MHEBMATUYECKWUW KITANAH
17 | PEIYNATOP PACXOOA
18 | CEPBONPUBOA
19 | PYYHOW KNAMAH
20 | MAHOMETP
21 | TUBKUW WJTAHT
PAMIMA C)XXATOIo BO3aYXA (PACIbUIEHUE)
40 | PEMYNATOP OABJIEHUA C ®UTTbTPOM
41 | MAHOMETP
42 | OJIEKTPOKIAMAH
43 | PEJIE JABJTIEHUA
44 | OBPATHbIV KNNAMAH
45 | PEMYNATOP PACXOJA
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Kakum o6pa3zom uHmepnpemupyemcs “fQuana3zoH pabomsbi” 2openku

Ona Toro, 4ToOGbI y6eD.VITbC$|, YTO ropenka COOTBEeTCTBYyeT
TennoreHepaTtopy, Ha KOTOPOM OHa 6y}:|,6T YyCTaHaBNMBaTbCA,

TpebyeTcs 3HaTb creaylowwmne napameTpbl: 8
Q.
TonouyHyo MoLLHOCTb koTrna B KBT nnu kkan/yac (kBT =kkan/vac: 860); § ;
AspoamHammnyeckoe [aBrieHMe B Kamepe CropaHusl, HasblBaeMoe g 5.
- I
TaKke 1 notepeit aaeneHns (Ap) co CTOPOHBI YXOASALMX rasos (310 %g 47
~ c 1
3HayeHne HeobxoaMMOo B3ATb C TabnWykM WNU U3 UHCTPYKUUIA 85 Z /
. (=]
TennoreHepaTopa); g, Nl \
Hanpumep: S o |
Tono4vHas mowHOCTb TennoreHepaTtopa: 600 kBT '1100 o a0 a0 0 oo 70 a0 o0
AspoamHamunyeckoe CONpoTUBIIEHNE B kKamepe cropaHus: 4 mbapa MoLHOCTb KBT

Hantn Ha rpacuke “[dnanasoH paboTbl ropenku” TOUKY nepeceyeHus
BEPTUKANbHOW NMHMK, KOTOpas 0603Ha4aeT TOMOYHYHO MOLLHOCTb Y FOPU30OHTalbHOW, 0603HaYatoLLLen NHTEpecyloLLee Bac 3Ha4YeHne
a3poANHAMUNYECKOrO CONPOTUBIIEHUS.

[openka GygeT cumTaTbCa NOAXOASALEN TOMBLKO B TOM Cryvae, ecnv  Toyka nepeceveHus “A” ABYX NPsMbIX OKaXeTCH BHYTpU
06BeEeHHOr0 XXUPHOWN NMHMER KOHTYpa Anana3oHa paboTbl ropernku.

Pa6oyue duana3oHsbl

NPEQYNPEXAEHUE: punanasoH paboTbl npeactaBnsieT cobon guarpammy, KoTopasi oTobpaxaeT pesynbTaTtbl, JOCTUIHYTbIE Ha
3aBoje BO BpeMsi cepTudmkauum unu nabopaTopHbIX UCNbITAHUIA, HO He npeacTaBnsieT cobon AnanasoH peryrMpoBaHUs FOPEnKu.
Touka MakcumanbHOM MOLLHOCTW Ha TakoM rpaduke, 06bIMHO JOCTUraeTCsl NPU YCTaHOBKE ronoBbl cropaHus B nonoxexue "MAX" (cm.
naparpacd "PerynvpoBaHue ronoBbl cropaHvsa"); a To4ka MUHMMarbHOW MOLLHOCTU, HaobopoT, Npy yCTaHOBKE FONOBbI CropaHus B
nonoxenue "MIN". Tak kak rorioBa cropaHusi perynmpyeTcs pas 1 HaBcerga Bo BPEMs MEPBOro po3Xura Takum obpasom, 4Tobbl HAaNTK
NpaBUIbHbIA KOMMPOMUCC MEXOY TOMOYHOW MOLLHOCTBIO M XapakTepUCTMKaMKU TenroreHepartopa, TO 3TO BOBCE HE O3HA4yaeT, yTo
OencTBuTENbHas MUHUManbHas pabodas MOLLHOCTL 6yaeT COOTBETCTBOBATL MUHUMASIbHOW MOLLHOCTU, Ha paboyem nore..

PBY90 PBY91
§' 16 16
s 14+ 14 // N\
a® 127 12+
=
uT 10 + 10 +
T R 8 |
= O 6 61
AC 4 41 )
2] 2 N
g 0 : : : 0 1 1 :
§ 600 1000 1400 1800 2200 400 800 1200 1600 2000 2400 2800
kBT kBT
PBY92 PBY93
16 16

14 + / \ 14 ! | T\
12 12 ! \
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8 + 8 i '
6 ;

/ N\

L N/ REEEN
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13



OABJIEHVE B
KAMEPE CIrOPAHUA, m6ap

OABJIEHVE B
KAMEPE CIrOPAHUA, m6ap
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YT0Obl MONY4YMTH MOLLHOCTb B KKan/4y, yMHOXbTE 3Ha4YeHue B kBT Ha 860.
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1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500

kBT

kBT

OTU gaHHble OTHOCATCA K CTaHAAPTHBLIM YCNoBMAM: Npu atMocdepHoM aaeneHun B 1013 mbap 1 TeMnepaType okpyxatoLen cpegbl B

15°C.

NPEAQYNPEXOEHUE: gvanasoH paboTbl npeactasnsaeT cobon gmarpammy, Kotopasd otobpakaeT pesynbTaTbl, AOCTUTHYTble Ha
3aBoje BO BpeMsi cepTudukauum unu nabopaTopHbIX UCMbITaHUA, HO He npeacTaBnsieT coboln AnanasoH peryrnMpoBaHus FOPENKU.
Touyka MakcumarbHOW MOLLIHOCTM Ha TakoM rpadmke, o6bIYHO OCTUraeTCs NMpU YCTaHOBKE rONoBbl cropaHns B nomnoxeHune "MAX" (cMm.
naparpacd "PerynvpoBaHue ronosbl cropaHusa"); a To4ka MUHMManbHOW MOLLHOCTU, HaobopoT, NpyM yCTaHOBKE FONOBbI CropaHusl B
nonoxeHune "MIN". Tak kak rornoBa cropaHusi perynmpyeTcsi pas 1 HaBcerga BO BPEMs NEPBOr0 po3Xura Takum ob6pasom, YTobbl HaNTH
NpPaBuIibHbIA KOMMPOMMUCC MEXAY TOMOYHOW MOLLHOCTBIO M XapakTepucTukamu TenroreHepaTopa, 37O BOBCE He O3HayaeT, 4To
OeNCcTBUTENbHaAs MWHMMarnbHas pabodas MOLHOCTb OyAeT COOTBETCTBOBAaTb MUHMMANbHOW MOLLHOCTW, KOTOpas 4utaeTcs Ha

paboyem rpadmke.
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YACTb II: UHCTPYKLIUA MO MOHTAXY

MOHTAX U NOOKNKOYEHUE

Ynakoeka

lopenku nocTaBNsOTCA B AePEBSAHHBIX ALLMKaX pasmepamMu:

e PBY90-91-92-93: 1730 mm x 1280 mm x 1020 mm(L x P x H)

® RBY510-515-520-525: 1730 mm x 1430 mm x 1130 mm(L x P x H)

Takve ynakoBKu 6osTcs CbIPpOCTU M He npedHa3HaYeHbl OnA I.IJTaGerIVIpOBaHVIﬂ. B kaxgon

yrnakoBke HaxoasTcs: H
® roperka;

® npoKnagka, yctaHasnmBaemast Mexmgy ropesikon u KoTriom;

®  KMIOKOTOMMUBHbIE LUMAHTK;

®  (HUnbTp MasyTHOro TOMNMUBa;

® nakeT C AaHHbIMM UHCTPYKUMAMM MO KCnyaTauuu.

Mpun yTrnusaumm ynakosku cobnofgate npoueaypbl, NpeayCMOTPEHHbIe AeACTBYOLWMMU HOPMaTMBaMU M0 yTUNU3aLumM MaTepuaros.

lModvem u nepeHoC 2o0pesnKu

BHUMAHUE! Bce onepauuu no nodbeMy U epeHOCy 20pesiKu OOJIKHbI 8bINOJIHAMbLCS O6y4YeHHbIM Onsi
8bINnosIHeHUs1 makoli pabombi nepcoHanom. B cny4vae, ecnu amu onepayuu He 6ydym ebInonHSIMbCSA OOHKHBIM
obpasom, cyuiecmeyem puck onpoKuObleaHusi u NadeHuUsi 20PeJIKU.

A HAna nepeHoca zopesnku ucnonb3oeamb cpedcmea ¢ coomeemcmeyrouwieli 2py3onodbeMHocmbio (Cm.
napazpag “TexHu4Yeckue xapakmepucmuku”).
lopesnky 6e3 ynakoeKku MOXHO MOOHUMamb U [epeeo3umb UCKJIIOYUMENIbHO C MOMOWMbIO 8UJIOYHOU
3/1eKmpokKapbI

["openka ycTaHOBMeHa Ha creumarnbHy paMy-noACTaBKy B LEensx y,CI,OGCTBa ee nepemMelleHna ¢ NOMOLLbIO 3NTEKTPOKapbl C BUITOYHbIM
3axBaToM: BUIIKa 3axBaTa AoSPKHa nomellaTtbcs B oTBepcTna A n B.
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MoHmask 2opernku Ha komiie

[nsa Toro, 4Tobbl yCTAHOBUTL FOPENKy Ha KOTen, AeicTBOBaTb CreayoLwmnm obpasom:

1). BbinonHUTL Ha ABepLE KaMepbl CropaHusi OTBEPCTME NOoJ Froperiky, kak onucaHo B naparpade “abaputHele pasmepsbl”

2). NpucTaBuTb FOPErnKy K NN1Te KoTna: NoAHMMaTh U ABUraTb ropernky npy NOMOLLM BUNIOYHOW anekTpokapsbl (cMm. naparpad “MNogbem n
nepeHoc ropernku”);

3). B COOTBETCTBUM C OTBEPCTMEM Ha MNNUTE KOTNa, PacnonoxuTb 4 KpenexHblx BUHTA (5), cormacHo wabnoHa Ans BbIMOMHEHUS
OTBEPCTUSI, ONMCaHHOrO B Naparpadge “MabaputHblie pa3mepb!”;

4). 3aKpyTUTb BUHTbI (5) B OTBEPCTUS NNUTHLI

5). ynoxuTb Npoknaaky Ha donaHeL, ropenku;

6). YCTaHOBUTb ropernky Ha KoTern

7). 3aKpenuTb ee C MOMOLLbIO FaeK K KpenexHbIM BUHTam KOTMa, COrfacHO CXxeme, YKa3aHHOW Ha pUCYHKe.

8). Mo 3aBepLUEHNN MOHTaXa roperku Ha KOTEn, 3aAenarb NPOCTPaHCTBO MeXdy COMMOM Fropernku U OrHeynopHbIM KpaeM OTBepCTUst
KOTra M30MnMpyIoLLMM MaTepmanom (Banvk 13 >Xapornpo4yHOro BOSIOKHa U OrHEYMOPHbIN LIEMEHT).

® — | Onucanune
1 openka
’7 2 KpenéxHas ranka
3 Lanba
Fe= 4 Mpoknagka
5 LWnunbka
R 6  Tpy6bka ans 4ncTKu rnaska
7 Conno
7
T

lMod6op 2openku kK komiy

[openku, onncaHHbIe B AaHHOW WHCTPYKLMK, UCMbITLIBANUCL HA Kamepax CropaHus, CoOTBETCTBYOWMX Hopme ENG76, pasmepbl KOTOpbIX
ykasaHbl Ha guarpammMax . B crnyyae, ecnu ropenka gomkHa ObiTb NogcoednHeHa K KOT/ly C KaMepoi CropaHusi MeHbLUEro guameTpa unu
MeHbLLEN ANVHbI, YeM yKa3aHo Ha AuarpaMmmMe, CBSXXMTECH C 3aBOAOM-U3roTOBUTENEM, YTODbI YCTaHOBUTL BO3MOXHOCTb MOHTaXa ropenku Ha
TakoM KoTne. YTobbl NpaBMnbHO MOACOEANHUTL FOPENKY K KOTMy, MpoBepuUTL TUM conna. Kpome Toro, npoBepuTs, YTo Tpebyemasi MOLLHOCTb U
JaBfieHue B kamepe CropaHus nonagatwT B Auana3oH paboTbl. B npoTvBHOM cnyyae HeobxoavMO NMPOKOHCYNbTUMPOBaTbCA Ha 3aBoge-
usrotosuTene Ana nepecmorpa Bblbopa ropenku. [ns Bblbopa AnMHBEI conna HeobXOoAMMO MPUAEPXMBATBLCA MHCTPYKUMA 3aBoda-
N3roTOBUTENS KOTNOB. [1py OTCYTCTBUM TAKOBbIX HY>KHO OPUEHTMPOBATLCA CrieayoLwmM obpasom:

®  UyryHHble KOTnbl, TPDEXXOAOBbIE KOTIIbI (C NEPBbLIM NOBOPOTOM ra3oB B 3aJHei YacTu KOTa): COMmno AOMKHO BXOAUTL B KAMepy CropaHus

He bonee, yem Ha Dist = 100 MM. (CcM. cnefyoLLmMiA PUCYHOK)
® KoTnbl C peBEPCHBHOI TOMKOW: B 3TOM Crly4ae COMmno JOMKHO BXOAUTb B kamepy cropaHust Ha 50-100 MM., OTHOCUTESNBHO NAWTLI C TPYGHOIA

cBsA3KON. (CM.HMXecneayoLLmMiA PUCYHOK)

T I
Dist 11— <|—>:
| —
Dm
L = _—

,D,J'IIAHa conesn He Bcerga otee4yaeT 3TUM Tpe6OBaHI/IFIM, NO3TOMY MOXET OKa3aTbC4d, 4YTO noHagobuTcsa ncnonb3oBaTb pacnopHyto
getanb onpeaeneHHoro pasmMmepa, Kotopad no3sonnTb conny BOWTK BHYTPb KaMepbl CrOpaHnA Ha yKa3aHHYI0 Bbille ONUHY; NN Xe
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NpuaeTcsl U3roTOBUTL COMMO COOTBETCTBYHOLEN NPUMEHEHUIO ANUHBI (CBSI3aTbCsi C MPOU3BOAUTENEM).
OnucaHune

a) MowHocTtb kBT
b)  OnuHa Tonkn, m

N WE O = =N
o co wnno wn o

- IT,L _,4/:12:?0,3 c)  YaenbHas Tennosas Harpyska Tonku, KBt/m>
=051 d) [unameTp kamepbl cropaHus, M
f 1.0 9=0.4 Puc. 3 - Tonku, B 3aBUCMMOCTY OT OTAaBaeMOW MOLLHOCTM KBT.
b) §:g——d=0,‘3
0,30
o 4028

o LU
‘12 2L 40 70100 190 L80 1200 2450

a) —

Puc. 3

lopernka co3gaHa anst paboTbl B TOM MOMOXEHUU, KOTOPOE YKa3aHO Ha HuKecreyowem pucyHke. BepxHssi yacTb coequHUTENbHOro
chnaHua, ¢ NOMOLLbIO KOTOPOro OHa KPENUTCS K TEMoreHepaTopy, AOMKHa GblTb rOPU3OHTANBbHOW C LieNblo JOCTUMXKEHUS! MPaBUIIbHOTO

HaknoHa Gayka Anst npegBapuTENbHOrO pasorpeBa Tonnuea. [pu HEOOXOOMMOCTM MOHTaxa B OPYroM MOMoXeHun - obpatutbes B
Texotgoen dupmsbl.

A SIDE UP

2 -
3 S S ———— — _——— e —
SIDE
v DOWN
OnucaHue
1 ®naHeu ropenku (Ha pucyHke n3obpaxeHa BEpXHSIs 4acTb)
2 Ckoba

3 bBauok - nogorpeBaTenb, BCTPOEHHbBIN B ropernky
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NOACOEAMHEHUE FA30BbIX PAMI
lNpaeuna ucnosb3068aHuUss MONUGHbIX HACOCO8

Ecnn ucnonb3yetcs ogHoTpybHasi cuctema, ybeoutbcs B TOM, YTO BHYTPU OTBepcTMsa obpaTHOro xoga TomnueBa He Obino
OannacHoro BWHTa. Hanmume 3TOro BUHTA MOXET MewaTtb HOpMarnbHOW paboTe Hacoca M MOXET SIBUTbCS MPUYUHOM €ero
NoBpeXAEHUS.

He no6aBnATb B TONMNMBO pasHble Npucagkm Bo n3bexaHve obpa3oBaHNsA COEAMHEHWUIA, KOTOPbIE CO BPEMEHEM MOTYT OTIIOKUTLCH
Mexay 3yobsamu 3ybyaToro koneca u 61okMpoBaTh €ro.

3anonHuB LMCTEPHY, He BKMYaTb ropenky cpasy, a nogoxaaTb HEKOTOpOoe Bpemsi AN Toro, YTobbl NOABELUEHHbIE B TONMMBE
npvMecH yCrnenun ocecTb Ha OHO LUCTEPHBI K HE BCaCblBannCb HACOCOM.

Mpn nepeBoM 3anycke Hacoca B 3KCMfyaTauuio B crydvae, ecnu npegycMoTpeHa paboTa BXOMNOCTYI0 B TeYeHWe pasdyMHOro
BPEMEHMN (Hamp., NPy HanM4yMu OAVHHOrO TpybonpoBoda BCacbiBaHWS , 4006aBUTL CMasoyHOE Macro B HAcoC 4epes wryuep
BaKyymmeTpa.

Bo Bpemsa npukpenneHus Bana ABuraTtens K Bany Hacoca, He okasblBaTb OOKOBOro unum oceBoro Haxvma Ha Bar, Bo ubexaHve
4YpE3MEPHOro N3HOCa COEAMHUTENBHOM MYy Thl, NOBbLILLEHNS YPOBHS LLyMa, Neperpysky 3yb4aToro Korneca oT ycunus.

Hanuune Bo3gyxa B TpybonpoBogax He gonyckaetca. B ¢BaA3n ¢ 3TMM ucnonb3oBaHWe Npucnocobnennii GuICTporo coeamHeHnst
He pekomeHpayeTcs. Mcnonb3oBatb pe3bboBblE UMM MEXaHUYECKUE YMIOTHUTENbHbIE (PUTUHIN. 3aKynopuUTb COEAMHUTESNbHbIE
pe3bbbl, KONeHa WM TOYKM COEAMHEHUSI CbEMHbIM YMNNOTHEHWEM noaxogsiiero Tuna. CBecTu K HeobXxoaAMMOMY MUHUMYMY
KONMYECTBO CLIENIIEHUIA, NMOCKOSBLKY OHU BCE SBMSOTCA NOTEHUMANbHBIMU UCTOYHUKAMW YTEYEK.

He ponyckaeTcst ucnonb3oBaHne TednoHa Ansi coeguHeHWs LWNaHroB BCcacbiBaHuMsl, nodadn u obpaTHoro xoaa, BoO usbexaHue
nonagaHnsi B CUCTEMY 4acTuL, 3TOrO MaTepuana, KoTopble OcCsifaloT Ha unbTpax Hacoca W (QOPCYHKWU, YMeHbLUas
apdeKkTMBHOCTE MX paboTbl. PekoMeHayeTca mcrnonb3oBaTb YNMOTHUTENbHbIE pe3nHoBble konbua OR wmnuM mexaHuyeckune
YNroTHUTENU (CTpenbYyaTbie U KONbLEBbIE MEAHbIE U antOMWHUEBLIE MPOKaAKN).

PekomeHayeTcs yCTaHOBUTL BHELUHUIA (ounbTp B TPYGONPOBOAE BCACbIBaHUS Nepes HacoCOM.

ModcoeduHeHue Hacoca
Onga Toro, 4Tobbl NOACOEAMHUTL HACOC, AEUCTBOBATL creayowmm obpasom:
1). CHATbL rarnyLwku ¢ oTBepCcTUn Bxoaa Tonnmea (A) n obpaTtHoro xoaa (B) Ha Hacoce;

2) BbINONMHUTL BCE NOACOEONHEHUSA, oGpamaﬂ BHMMaHMWe Ha TO, YToObl He nepenyrtatb X meCtaMmu: TwatenbHO cobnopatb HanpaeJlieHne CTPEJOK,
OTLUTaMnoBaHHbIX Ha Hacoce.

OO6o03HauYeHus:
A - Bxon
B - Bbixoa

C - BWHT perynupoBkv [aBneHust
cbpoca

Puc. 4 - Kral Puc. 5 - Cucchi
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Hacocbi MasymHo20 monnuea

Kaxpas roperska nocraenaeTca ¢ 0AHMM HacoCOM. OH nocraensieTcsi B OTCOEAUHEHHOM BUAE U OOMKEH ObITb CMOHTUPOBaH Ha MecTe
Tak, KaK yKa3aHO Ha FVI,D,paBJ'IVI‘-IeCKOVI cxeme.

TTponyckHas [[Tornoiwaema MakcManbHoe
Hacoc cn%[;?)é:é)]cm A M(EII:JBL:I:?CTb [glﬁ(gg?n:;:] 1&1?::‘22;2;? .!:l.aBnema[(‘;5 :;]Bblxo.qe MaKCV:'I\;a;XI:’rgLe[g:;feuue
Kral KF 10 BCB 500 0,37 1500 DN25 10 2
Kral KF 15 BCB 800 0,55 1500 DN25 10 2
Kral KF 20 BCB 1100 0,55 1500 DN25 10 2
Cucchi FMG25 1400 0.75 1500 - 10 2

[ns 6onee geTanbHOrO 03HAKOMITEHUSI - CM. AOOKyMeHTauuno nponssogntens.

Pezaynsmop daeneHusSuntec TV
PerynMpOBaHMe AaBlieHua Ha nogayve

CHSATb rMyxyto ranky 1 n Npoknagky 2, OTBUHTUTL KOHTpranky 4. ina ysennyexns
AaBreHns NOBEPHYTb PErynMpOBOYHbIA BUHT 3 MO YacoBoOW cTpenke. [ina CHuxeHns
AaBrNeHnsi NOBEpHYTb BUHT NPOTMB YaCOBOWN CTPENKW. 3aBUHTUTL KOHTPranky 4,

NOCTaBUTb Ha MECTO NPOKMaAKy 2 1 rnyxyo ranky 1.
YcnosHble 0603Ha4eHns
Mmyxas ranka

ahr WON -

Mpoknagka

PerynvpoBoYHbIV BUHT

KoHTpraiika
Mpoknagka

lodcoeduHeHue wnaH208
YTto6bl NOACOEAMHUTD LUMAHIU K roperike, AecTBOBaTL criedyowmm o6pasom:
1 cHsTb 3arnywku ¢ Tpyb Bxoaa H (Ha 6ayke) n obpaTHoro xoaa R Ha perynsitope;

2 3akpyTuTb BpallaloLlMecs ranku OBYX LUMAHrOB K HacoCy, CTapasCb He WMHBEPTMPOBAaTb BXOA4 TOMnuBa C OOpaTHbIM XOOOM:
TWaTeneHO cobnogaTte HanpaBreHne OTLWTaMMNOBaHHbIX CTPENOK, KOTOpble yKa3biBaloT BXOA M 006paTHbIN XO4 TOMNMBa (CM. PUCYHOK
HUXe).
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lModknrveHue cxamozo eo3dyxa
ﬂﬂﬂ NOOKITIYEHNA CXKaToro Bo3ayxa 06paTVITbC$| K HMXecneayrownmMm pucyHKam:

®uneTp perynatopa (cm. )

lModcoeduHeHue 2a30e0li paMnbi 3anajabHOU 20pesIKU

MoacoeanHUTL 3ananbHyo roOpenky CornacHo crneayroLlen cxeme (AeACTBUTENBHO ANSt CKUXKEHHOTO rasa). B cnyyae npumeHeHus
NPUPOAHOro rasa, NoACOeAVNHUTL PerynsaTop AaBneHus (No3uums 3) K NMHUM NPUPOAHOTo rasa (MakcyManbHO AOoNyCTUMOe AaBneHne
Ha Bxoge = 1 6ap).

3ABOA-U3rOTOBUTENDb MOHTAXHMUK

1

I 0O6o03HavyeHus
| (1) MasoBbIv kNanaH
I

I

(2) Pene MMHMManbHoro faBrieHus rasa

(3) Crabunusatop gaBneHust co
BCTPOEHHbIM (prnbTPOM

(4) AHTuBMGpPaLMOHHasa mydTa (*)

(5) Py4Hon otceyHon kpaH (*)

(6) Perynsitop nasnenus (*)

(7) EmkocTb (*)

(*) = He nocTaBnseTcs

Puc. 7

PamMna 3ananbHoii ropenku yxe BCTPOEHa B OCHOBHYIO rOperKy: HEoOXoANMO BbINOSHUTL NOACOEAMHEHUS OT DUNBLTPa CO
CTabunu3aTopoMm K CETM Noaaum rasa.

noacoegnHeHue K CeTu pacnpegeneHna rasa - 1/Z'|

[locne MoHTaxa razoBow pamribl BbINOMHUTL 3fIEKTPUYECKUE NOACOEANHEHNS €€ KOMMOHEHTOB (KJ'IaI'IaHOB, pene ,Cl,aBJ'IEHVIFl).

BHUMAHUE: nocne MoHmaxa 2a3oeoli pamnbl co2/acHoO cxeme Ha Puc. 7, Heo6xodumMo npoeecmu
mecmupoeaHue Ha 2epMemu4HOCmMb 2a308020 KOHMYypa, coaslacHo mpeboesaHull delicmeayroujux HOpMamueos.

20



JAusenbHas 3ananbHas 2operska
openka, npy He06XOAUMOCTU, MOXKET ObITb OCHALLEHa AU3ENbHOW 3anarnbHOM ropesnkon

dopCyHKa An3erbHON 3ananbHowm HACOC AN3eNbHOI 3ananbHoM
ropesnku ropernku

YcnoBHble 0603HaYeHus Puc. 8
EVG OnekTpoknanaH gM3enbHOro Tonnnea
M MaHomeTp

P Hacoc M P |Z|
—
EVG
Tab. 1 - Beibop copcyHkn amsensHoro tonnmea - OgHOCTyneHYaTblie ropenku
10 6ap 12 6ap 14 6ap
rannoHoB/y Kr/y KKkan/y kBT Kr/yu Kkan/y kBT Kr/y KKan/y KBT
0.40 1.52 15.500 18 1.67 17.100 19.8 1.80 18.400 21.4
0.50 1.90 19.400 225 2.08 21.200 24.6 2.25 22.900 26.6
0.60 2.28 23.250 27 2.50 25.500 29.6 2.70 27.500 31.9
0.65 247 25.200 29.2 2.71 27.600 32 2.92 29.800 34.6
0.75 2.85 29.100 33.8 3.12 31.800 36.9 2.7 34.400 40
0.85 3.23 33.000 38.3 3.54 36.100 41.9 3.82 39.000 45.3

Hacoc HacTpauBaeTcs Ha 3aBoge-u3rotoBuTtene Ha 12 6ap.
OU3EJIbHbIE HACOCbI

Hacoc Suntec AS47 A

BsskocTb 2 +12 mm?/c (cCr)

Temnepatypa Tonnuea 0+60°C

[aBneHne makcumarnbHoe Ha BXoae. 2 6ap

[aBneHue MMHMMansHoOe Ha BXxoae - 0.45 6ap Bo nsbexaHne obpas3oBaHus rasa
[aBneHne Ha obpaTHOM xofae 2 6ap

CKopocCTb BpalleHust Makc. 3600 06./Mu1H.

Hacoc DANFOSS BFP21R3

BsaskocTb 1.3 + 12 mm%c (cCrT)
Temneparypa Tonnuea 0+70°C
[aBneHne makcumarbHOe Ha BXxoae 2 Bap

[aBneHne makcMmansHoe Ha obpaTtHom xoge |2 Bap

- 0,35 6ap Bo usbexaHne obpasoBaHust
rasa

CKOpoCTb BpalleHns Makc. 3600 006./MuUH.

[laBneHne MnHMMarnbLHoe Ha BXo4e
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CXEMA 3JIEKTPUYECKUX MOAKITFOYEHNA

COBJIIOJAUTE OCHOBHABIE MMPABUJIA BE30OIMACHOCTH, YEEQUTECH B INO4COELQUHEHNU 3A3EMIIEHUS K
CUCTEME, PU TMOQCOEANHEHUN BYObTE BHUMATEJIbHbI U HE TOMEHSIATE MECTAMU ®A3Y U
HEWTPAJIb, NO4rOTOBLTE AUPPEPEHUNAITIbHbBIA, TEPMOMAIHUTHbLIA BbIKITFOYATESb, NOAXOA4SALLNA
A NOQKITKOYEHUS K CETM.

BHUMAHUE: npexde, 4YeM ebINOHAMb 3/leKmpu4yeckue mnodKnYeHus, ybedumecb 6 mMOM, 4Ymo
eblK/IloYamesib cucmemabl ycmaHoesieH 8 nosioxeHue “BbIKJ1” , a enaeHbIl ebiksIr0oYamersb 20pPesiku moxe
Haxodumcsi e nonoxeHuu 0 (OFF - BbIKJI). lMpoyumaiime eHumamensbHo 2nasy “lMPELYIMNPEXOEHUS”, e
Yyacmu “Anekmpu4deckoe numaHue”.

BAXXHO: [lpucoeduHsis anekmpu4eckue npoeoda 8 KieMMHoU Kopobke MA, y6edumecb, Yymo npoeod
3a3emsieHusi OfluHHee npPoeodoe ¢hasbl U Helimpanu.

mepmocmama 60/bwo20/Masio20 nnameHu yb6epume OaHHYK MepeMbiYKy neped nodcoeduHeHuem

BHUMAHUE: Ha zopenke ycmaHoesieHa rnepembiyka mexody kiemmamu 6 u 7. B criyv4ae nodcoeOuHeHuUsi
mepmMocmama.

[nsa BbINONHEHUSI ANEKTPUYECKMNX NOOKITIOYEHNI AeNCTBYTE cneayowmnm obpasom:

1). CHUMUTE KPbILLUKY 3NeKTpoLLuTa ropernku;

2). BbInonHUTb anekTpuyeckne NoacoeamHeH s K KNEMMHUKY NMUTaHNA B COOTBETCTBUM C NpunaraeMbiMu CXemamu;
3). NpoBepbTe HanpaBneHne BpalleHUst ABUraTens BeHTunaTopa (CM. criegytowmii naparpad);

4). YcTaHOBMTE Ha MECTO KPbILLKY 3reKTpoLumTa.

[nsi BLINONHEHNS NOAKMIOYEHNIA OEUCTBYITE Crieayowmm obpasom:
1). CHUMUTE KPbILLKY SNEKTPOLLUTA rOPesku, OTKPYTUB CTOMPHLIE BUHTI;

2). BbinonHuTte anekTpuyeckMe NoacoeaMHEHNUsT K KNEMMHOW KOpOOKe NUTaHusi, B COOTBETCTBUM CO CXeMaMu, OaHHbIMU Huxe; 3).
MpoBepbTe HanpaeneHne BpalleHUst ABUraTensi BEHTUNATOpa (CM. criegytolwmii naparpad);

4). YcTaHOBUTE Ha MECTO KPbILLKY 3rieKTpoLymTa.
lMpumeyaHusi No asleKMpu4ecKoMy numaHuro
B cnyuyae, korga anektponuTaHue ropenku sensiercsa: 230B TpéxdpaszHoe nnu 230B dasa-casa (6e3 HenTpanu), C anNeKTPOHHbIM

GrnokoM Siemens, Mexay KNemmoi 2 ocHoBaHWA aM. Grioka M KneMMOoK 3a3eMrieHust criedyeT noacoeanHuTs KoHTyp RC Siemens,
RC466890660.

3asemMnanLlas wraHra

Onucaxune SIEMENS
C - KoHpeHcatop (22H®/250B) LGB... — LMG... — LME.. @ BARRA DI IERRA
LME../LMV.. - OneKkTpoHHbI Brok KOHTPONsA nnameHn Siemens M -LMV2/3.. - LMV5.
R - Pe3uctop (1MOwm) @ !
RC466890660 - koHTyp RC KINEMMA KNEMMA X3-04-4 !
(LMV2x ,.LMV3x, LMV5x, LME7x) NERO/BLACK | Shiowareen
o M= —" | XKENTbIN/ 3enéHbIn
< | |
% \ \ \
S 1L |C |
| R
< L ‘
\
L _ _ _ _
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HanpaeneHue epawieHus deuzamernsi eeHmusiasmopa u deuzamerist Hacoca

[Mocne 3aBepLUeHNs BbINONHEHNS SNEKTPUYECKNX COEANHEHNI TOPESKN NPOBEPLTE HanpaBfeHe BpaLleHUs ABUraTens BeHTunaTopa.
[euratene OoSfMKeH BpawaTbCA B HanpasfeHuu, ykasaHHOM Ha kopnyce. B criyyae HenpaBunbHOro BpalleHUsi MHBEPTUpYnTe
TpextpaaHoe nnTaHne n BHOBb NPOBepbTE HanpasrieHne BpalleHna aABuraTena.

A BHUMAHMUWE: npoeepumb HacmpolkKy mepmopesie deu2amens!

NMPUMEYAHMUE: ropenkn paccuuTtaHbl Ha TpéxcgasHoe nutaHue 400 B; B cny4yae ucnonb3oBaHus TpéxdasHoro nutaHus 230
B Heo6xoAMMO W3MeHUTb 3NEKTpPUYeckne cCoeAUHEHUSA BHYTPU KIeMMHOW KOPOOKM 3neKkTpoaBuratenss M 3aMeHUTb
Tepmopene.

A 400v A\ 230v
w2 u2 V2 W2 u2 V2

Ul Vi w1
T f T U1 Vi w1
L1 L2 L3 L1 L2 L3

MpucoeduHeHue HazpeeamesnbHbIX 351eMeHmMoe (05151 nodozpesa Ma3yma)

2.4 -45«kBT 8 -12 kBT
400V

L1

L3

Puc. 11

400V 230V

Puc. 12
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YACTb II: UHCTPYKLINN 10 MOHTAXY

PEKOMEHAQALNU 10 BbITNOJIHEHUIO CUCTEM NO4A4YN MA3YTHOI O TOI/IUBA

3710 naparpad MMeeT Lienblo AaTb PEKOMEHAALMM MO BbIMOMIHEHWNIO CUCTEM NOAAYM TONMMBA Ha FOPENKN, KOTOPbIE UCTIONb3YIOT
Ma3zyTHoe Tonnmeo. [ns Toro, 4Tobbl 4OOUTLCS HOpMarnbHOW PaboTbl FOPENoK, OYEHb BaXKHO BbIMOIHWUTL CUCTEMY NOAaYM TONNMBA Ha
roperku, CorrnacHo onpeeneHHbIX Kputepres. Hke npvBeaeHbl HEKOTOPbIE N3 HUX, KOTOPbIE, ECTECTBEHHO, HE MOTYT ObITb
ncyepnbIBaLLMMM 00 KOHUA. Hy)XXHO yuMTbIBaTh, YTO TEPMUH XUOKOE TOMMMBO U AaXe MAa3yTHOE TOMMMBO - O4eHb 0B606LLEHHBIN,
NOTOMY 4YTO OH BKITHOHaeT B cebs 6onblLuyo pasHOBUAHOCTL TOMMMBA C Pa3HbiMU PU3MKO-XMMUYECKUMUN CBOWCTBAMU U, B MEPBYHO
ouyepefb, 3TO KacaeTcs BA3KOCTU.[03TOMY LieNnbio CUCTEMbI NMOA4AYM TOMNMBA SBMSIETCS HarHeTaHNe 1 Nogorpes Tonnmea. Bsskoctb
TOMNIMMBA BbIPAXAETCSA B Pa3HbIX eAMHNULAX U3MEPEHUST; CaMbIMU pacnpocTpaHeHHbIMU siBnsitoTest: °E, cCtt, wkanbl Canbonta u
Pensyn. TAGnvua 3 oeMOHCTPMpPYET KOHBEPCUIO BA3KOCTU U3 OOHON e4MHWLbI M3MepeHus B Apyryto. Hanpumep: Baskoctb B 132 cCt
paBHa Bsa3kocTu B 17.5 °E. Npadhmk Ha Puc. A. oTobpaxaeT kaknm o6pa3om MeHsieTCs BA3KOCTb Ma3yTHOro TOMMvBa B 3aBUCUMOCTU OT
U3MeHeHus ero TemnepaTypbl. Hanprmep ma3syTHOe TONMMBO, KOTOPOE MMENO NPMMEPHYH BA3KOCTb B 22 °E npwm 50 °C , nocne
nogorpesa 00100 °C nmeet yxe BA3KOCTb B npumepHo 3 °E. UTo KacaeTcsi BOSMOXHOCTM €ro nepekayuvMBaHnsi, TO 3T0 3aBMCUT OT TMNna
Hacoca, KOTOpbI NepekadnBaeT TONNMBO, XOTH Ha rpadmke Ha Puc. B. gaeTca npumepHbin npegene, pasHbii 100 °E. MNoatomy Hago
ob6pallaTtb BHUMaHWE Ha XapaKTEPUCTUKN NOCTaBMSIEMOro C ropenoki Hacoca. OOBbIMHO, MUHMMAarbHaA TemnepaTypa MasyTHOro
TOMNMMBA Ha BXOZle Hacoca BO3pacTaeT BMECTE C BA3KOCTbIO, UMEHHO C Liefbio, YTOObl UMETb BO3MOXHOCTb €ro nepekaynsatb. Ecnu
o6paTtutbes K rpadmky Ha Puc. A., To BygeT NOHATHO, YTO Ans Toro, YTobbl HarHeTaTb MasyTHOe TonnmBo BA3KocTbio 50 °E npu 50 °C,
Heobxoammo nogorpeTb ero Ao npumepHo 80 °C.

Modoepee mpy6onposodo

O6si3aTeneH noforpeB TpyGONpoBOAOB, TO ecTb TpebyeTcs MMeTb cucTeMy Moforpesa TpybONpOBOAOB U KOMMOHEHTOB CUCTEMbI
nofauyu Tonnuea, YTobbl NOALEPKUBATb BA3KOCTb B NPeAenax BO3MOXHOCTM HarHeTaHWsl. YeM Boille BSI3KOCTb TOMIMBA U YEM HUXKE
TemnepaTypa OoKpyXatollel cpefbl, Tem Gonee obsizatensbHa aTa cuctema.

MuHumanbHoe daeneHue Ha ecacbi8aHUU Hacoca (KaK KOHmMypa noday4yu mornnuea, mak u eopenku)

CnvwkoM Hu3Koe [JaBrieHue Bbi3biBaeT 3MEKT kaBuTauuy (0 YeM JdaeT 3HaTb XapaKTepHbI LUyM): Npou3BOAMTENb HACOCOB
AeknapupyeT BenMYUHY MUHUManbHOro dasrneHusi. [oatomy HeobxoAMMO MPOBepsTb TEXHWYECKUMEe XapaKTepUCTMKM HacocoB. B-
obLem, npy yBenmyeHun TemnepaTypbl MasyTHOro TONvMBa AOSMKHO YBENUYMTLCH Takke U MUHUManbHO AaBfeHne Ha BcacbiBaHUM
Hacoca UMeHHO BO usbexaHue rasndrkaLnm cCocTaBNAIOWMX Ma3yTHOrO TOMMUBA, 3aKUNAoOLWMX NPU HU3KON TemnepaTtype, a 3HauuT n
KaBuTaumn. A eKT KaBuTaLMmn KpOMe yXyALleHnss paboTbl ropenku, NPexaeBpeMEHHO BbIBOAUT U3 CTPOS TOMMUBHBLIN Hacoc. I'paduk
Ha Puc. B. paer ofuwee npeacraBneHne o TOM, Kakmm obpasom [OMKHO Bo3pacTaTb [AaBfieHWe Ha BCacbiBaHWM Hacoca
BMeCTe C TemnepaTtypon UCMonb3yeMoro Tonnmnea.

MuHnmanbHas TemnepaTtypa nogayun Tonnmea B 3aBUCUMOCTU OT ero BA3KOCTH.

MPUMEP: ecnu umeeTca madyTHoe TonnmeBo C BA3KocTbio 50 °E npu Ttemnepatype 50 °C, TemnepaTypa Ma3yTHOro TOMMBA,
noJaBaemMoro Ha Hacoc, AomkHa paBHsATbCA 80 °C (cm. rpadmk)

TemnepaTypa nogavyun B Hacoco

100

3 >

o

Te)

b

2 L~
10

& =

2 -

(&)

o]

x

[32]

xR

m

1 Puc. A
0 10 20 30 40 50 60 70 80 90

Temnepatypa (°C)

24



YACTB II: UHCTPYKUNW 10 MOHTAXY

MakcumanbHoe paGoqee daesieHue Hacoca (KaK KOHmMYypa nodayvyu monnuea, mak u c20opeJiKku

HeobxooMmMo MOMHWUTBL Takke, YTO HAcoChbl U BCE KOMMOHEHTbI BCEW CUCTEMbI, B KOTOPOW LIMPKYNUPYET Ma3yTHOE TOMMMBO, UMEKT
Takke U MakcumarbHble npegenbl. YuTaTb BHUMATENbHO TEXHUYECKYIO JOKYMEHTaLMIO, KacatoLLyCs Kaxaoro KoMnoHeHTa. Cxembl
Ha B., coctaBneHHble cornacHo Hopmbl UNI 9248 "[lHMM nogaum XXMAKoro Tonnmea OT €MKOCTU K Fopesike” AEMOHCTPUPYHOT Kakum
obpasom gormkeH ObiTb peanv3oBaH TOMMMBHBIA KOHTYP. NS Apyrvx CTpaH NpuaepXvMBaTbCs HOPMAaTUBOB, AENCTBYIOLMX B 9TUX
ctpaHax. Pacuet TpybonpoBogos, oborpeBatenbHOM cuMCTeMbl TPyOOMpPOBOAOB M ApyrMe KOHCTPYKTOPCKWE AeTanu - BXOAWUT B
KOMNETEHLMIO MPOEKTUPOBLLMKA CUCTEMBI.

OpWEeHTUPOBOYHbLIN rpacdvK AaBNEHUst Ma3yTHOrO TOMMMBA B 3aBUCUMOCTY OT €ro Temneparypbl

[HaBneHue B nogaye Hacoca

.| A

N A
[ /

[aBneHune (6ap)

Puc. B

40 60 80 100 120 140 160
TemnepaTtypa (°C)

Pezynupoeka KOHmMypa numaHusi

B 3aBncMMOCTM OT BHASKOCTM WCMOMb3yeMOro Mas3yTHOro TOMMMBA, B HuKecregywuwer Tabnuue AaHbl NPUMeEpHble 3HaYeHus
TemnepaTtypbl U [aBreHus, Ha KOTopble Hago perynupoBaTtb Tonnumeo B koHType. MPUMEYAHME: gvanasoHsl TemnepaTtypbl u
AaBMeHusi, Npuemrnemble KOMMOHEHTaMW TOMMMBHOIMO KOHTYpa, AOMKHbI OblTb CBEPeHbl C TEXHWYECKUMM XapaKTepucTukamu

npuMeHaeMbIX KOMMOHEHTOB!

BA3KOCTb MA3YTHOI'O TOMJIUBA MPU 50 °C OABINEHUE HA KONbLIEBOM KOHTYPE TEMNEPATYPA HA KONbLIEBOM KOHTYPE*
cCr (°E) 6ap °C
<50 (7) 1-2 20
> 50 (7) <110 (15) 1-2 50
> 110 (15) < 400 (50) 1-2 65
> 400 (50) <1500 (200) 1-2 100
Tab. 2

BHUMAHMUE: paBneHue Bo3gyxa Ans pacnbifieHUs TONSIMBa 0ObIYHO yCTaHaBNMBaeTCA Ha 3Ha4YeHue Ha 1 6ap
HUXKe, YeM faBrieHMe TonnuBea.
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YACTb II: UHCTPYKLIMN 10 MOHTAXY

EOWHULbI USMEPEHUSA BA3KOCTU — TABNULA NEPEBOAA U3 OOHOW EAVHULLI U3MEPEHUA B APYIYIO

BA3KOCTb KWUHEMATUYECKAS TPALYCbI SHITEP CEKYHAbI MO CEKYHAbI MO CEKYHObI no CEKYH[bI MO
(CAHTUCTOKC) (°E) CEMBONTY CEVBONTY PEABYOY CEMBONTY Ne2
cCr Universal (SSU) Furol (SSF) (Standard) (Admiralty)
1 1 31 - 29 -
2.56 1.16 35 - 32.1 --
4.3 1.31 40 - 36.2 5.1
7.4 1.58 50 - 443 5.83
10.3 1.88 60 - 52.3 6.77
13.1 217 70 12.95 60.9 7.6
15.7 2.45 80 13.7 69.2 8.44
18.2 2.73 90 14.44 77.6 9.3
20.6 3.02 100 15.24 85.6 10.12
321 4.48 150 19.3 128 14.48
43.2 5.92 200 235 170 18.9
54 7.35 250 28 212 23.45
65 8.79 300 325 254 28
87.6 1.7 400 41.9 338 371
110 14.6 500 51.6 423 46.2
132 17.5 600 61.4 508 55.4
154 20.45 700 711 592 64.6
176 23.35 800 81 677 73.8
198 26.3 900 91 762 83
220 29.2 1000 100.7 896 921
330 43.8 1500 150 1270 138.2
440 58.4 2000 200 1690 184.2
550 73 2500 250 2120 230
660 87.6 3000 300 2540 276
880 117 4000 400 3380 368
1100 146 5000 500 4230 461
1320 175 6000 600 5080 553
1540 204.5 7000 700 5920 645
1760 233.5 8000 800 6770 737
1980 263 9000 900 7620 829
2200 292 10000 1000 8460 921
3300 438 15000 1500 13700 --
4400 584 20000 2000 18400 --
Tab. 3
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YACTB II: UHCTPYKUNW 10 MOHTAXY

1000

BA3KOCTb (°E)

MPAQUK BASKOCTWTEMNEPATYPEI MA3YTA
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TEMMNEPATYPA (°C})

— — — JM3TONMVBO (1,3 °E MPK 20°C)
OUEHE NEMKMA MAZYT (2,4°E MPM 50°C)
—B—TEMKA MAZYT (4 °E MPK 50°C)
—O—TSPKEMBIF MA3YT (7,5 °E MPK 50°C)
—h— TBKEMBIA MA3YT (10 °E NPK 50°C)
—— TSPKEMBIA MA3YT (13 °E MPU 50°C)
—A—TBKEMBIA MA3YT (22 °E NPV 50°C)
—— TSPKEMBIA MA3YT (32 °E NPV 50°C)

{ )

{ )
{

—O— TAHEMBIM MA3YT (47 °E MPK 50°C
— « — = TSKENBIA MA3YT (70 °E NPK 50°C
—O0— TSHENBIA MA3YT (200 °E MPK 50°C)

Puc. 11
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YACTb II: UHCTPYKLINN 10 MOHTAXY
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YACTb lll: AHCTPYKLUUA MO 3KCMIYATALUU

OrPAHUYEHUA NMPU UCMOJNIb3OBAHUA

FOPEJNIKA PA3SPABOTAHA U U3TOTOBJIEHA OANIA PABOTbl HA TEMNONEHEPATOPE (KOTJIE, BO3AYXOHAIPEBATEIJIE,
NEYN U T.0.) TONbKO NMPU YCNOBUU NPABUITBHOIO NOACOEAUHEHUA, NCMNOJNIb3OBAHUE B OPYIUX LIENAX MOXET
NOoCNyY>XMTb UCTOYHMKOM ONACHOCTMW.

NONb3OBATENb [OOMKEH OBECMEYUTb MPABUNBbHbLIA MOHTAX AMMAPATA, NOPYYMB YCTAHOBKY
KBANMN®ULIMPOBAHHOMY NEPCOHAIY, A BbINONHEHUE MEPBOIO 3AMNYCKA TOPENIKW - CEPBUCHOMY LEHTPY,
MMEIOLLEMY PA3PELLEHUE 3ABOOA-U3rOTOBUTENA MOPENKMW.

OCOBOE BHMMAHME HEOBXOOUMO YAOENUTb 3NEKTPUYECKUM COEOUHEHUAM C PEMYIIMPOBOYHbIMKU ¢
NPEOOXPAHUTENbHbIMUA NMPUCMOCOBNEHUAMM TEMIONrEHEPATOPA (PABOYUMMU W NPEOOXPAHUTENbHbLIMU
TEPMOCTATAMU U T.4.), KOTOPLIE OBECNEYUBAIOT NMPABUNbHYIO N BE3OMNACHYIO PABOTY NOPEJKW.

HE JOMYCKAETCS BKMOYEHUE FOPENKU OO MOHTAXA HA TEMMOIEHEPATOPE UMW MOCHE EE YACTUYHOIO UNU
NONHOro AEMOHTAXA (OTCOEAUHEHUE, OAXE YACTUYHOE, NEKTPOMNMPOBOAOB, OTKPbLITUE JTIOKA TEHEPATOPA,
OEMOHTAXA YACTEW FOPENKM).

HE ONYCKAETCS OTKPbITUE U AIEMOHTAX KAKOW-NUBO YACTU FOPEJKMW.

WUCNONb3YUTE TONMbKO TITMABHbIA BbIKMIOYATENL ("ON-OFF" (BKJ./BbIKN.), KOTOPbIA BNAFOOAPA CBOEN
OOCTYMNHOCTU CNYXWUT TAKXE ABAPUWHbIM BbIKNIOYATENEM, U, NPU HEOBXOAUMOCTU, OEBNOKUPOBOYHYIO
KHOIKY.

B CNYYAE ABAPUWHOW BITOKUPOBKWU, CEPOCUTb BITOKMPOBKY HAXAB CMELMANBHYIO KHOMKY RESET. B CIYYAE
HOBOW BJIOKUPOBKU - OBPATUTBCSA B CNYXBY TEXMOMOLUW, HE BbINOMHAA HOBbIX MOMbITOK CEPOCA
BJIOKUPOBKW.

BHUMAHME: BO BPEMSA HOPMAJIbHOW PABOTbI YACTU FOPENKWU, PACNONIOXEHHBIE PAAOM C TENNOMEHEPATOPOM
(COEQUHUTENBLHbIA ®NAHEL), HAFPEBAIOTCS. HE MPUKACAMTECH K HAM BO U3BEXXAHUE NONMYYEHUS OXXOIOB.

NMPUMEYAHUE: Y6eauTbCcA B TOM, YTO OTCEYHbIe KnanaHbl, YCTAaHOBIEHHbIE Ha TpybonpoBoAax NPsIMOro U o6parHoro xopa

Tonnusa OTKPbITbI.

® BknounTb ropenky ¢ nomoLLbio BknovaTens S1.

® Y6eamTbCs B TOM, YTO ropenka He 3abnokmposaHa (roput nHamkaTop E), ecnu xe oHa 36noknposana, 3anycTuTb ee C NOMOLLbIO
kHonku R.
Y6eanTtbCcsa B TOM, YTO cepusi pene gaBreHns/TepMocTtaToB (KnemMmMbl 3 1 4 - CM. QnekTpuyeckne cxembl), TepMoCTaT roTOBHOCTU

cuctembl TCI 1 pene gaBneHuns rasa 3ananbHOW ropenky NoAatoT paspeLunTenbHbI CUurHan Ha paboTy ropenku.

® B uwukne poaxura HaunHaeT paboTaTb ABUratenb BEHTUNSTOPA M OTKPbIBAETCH Takke M knanaH cxatoro sosgyxa EVA. (Ecrn
AaBrneHne pacnblieHus Ma3yTHOro TOMnMBa HeJocTaTouvHo, pene AaeneHns PAC oTcekaeT knamaHbl MasyTHOro TONnvBea,
6rokmpys ropenky.).HaunHaeTtcsa hasa npegsapuTensHOM NpoayBKu (MPW 3aKPbITOV BO3OYLLHOW 3aCMOHKe).

® [lo 3aBeplleHMN BpPEMEHW MOCT-POIKUra, 3anarnbHbli TpaHCOpPMaTOp WUCKMYaeTCsa U3 Lenu, U 4epe3 HEeCKONbKO CeKyHA
OTKIMIOYaeTCs 3ananbsHas roperka.

Korga oTKpbIBalOTCA KnanaHbl MasyTHOro TOMNuBa, ropenka paboTaeT: CepBONPMBOA HayMHaeT OTKPbIBATbCS, Yepe3 HEeCKONbKO

CeKyH[, ropenka nepexogut Ha ABYXCTyneH4yaTyl paboTy v nepexofguT B pexum B6onbLioro nnameHu (ropsat nHaukatop A)  wnu

npogoskaeT paboTaTb B pexuMe Manoro nnameHun (roput nHgukatop B), B 3aBrcMMOCTU OT NOTpeBHOCTE CMCTEMbl OTOMNSEHNUS.

Mocne oTknOYeHWs ropenku, Agaxe no cnyyato 6nokuposku, knanaH EVL ocywectengaeT npounctky dypmel (C1p.33)
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YcnoBHble 0603Ha4YeHus

CurHanbHas namnoyka paboTbl B pexume 60MbLLOro nnaMmeHu
CurHanbHas namnoyka paboTbl B pexume Manoro niaMeHun
CurHanbHas namnoyka paboTbl 3ananbHoro TpaHcgopmaTopa
CurHanbHas namnoyka cpabaTbiBaHUs TepMopere BeHTUnsTopa
CurHanbHas namnoyka GrIoKMPOBKY ropenku

CurHanbHasi naMmnoyka ropenkv B pexnume oxuaaHus

CurHanbHasi namnoydka pabotsl EVN

CurHanbHas namrnoyka perne AaBreHusi BO3gyxa pacrbifieHnst Tonnmea
CurHanbHas namnoyka anekTpoknanaHa caToro Bo3ayxa
CurHanbHas namnoyka cpabaTbiBaHUs NpefoXpaHUTENbHOIO perie pesncTopoB
CurHanbHas namnoyka paboTbl TepMocTaTa FOTOBHOCTU CUCTEMbI
Siemens AZLx

CurHanbHas namnoyka paboTbl TONANBHOIO Hacoca

CurHanbHas namroyka anekTpokranaHa 3ananbHon ropernku
CurHanbHas namnoyka paboTbl Ha AM3eNbHOM ToNnuBe

CurHanbHas namnoyka paboTbl Ha Ma3yTHOM ToNnMBe

CurHanbHas namnoyka cpabaTbiBaHUs pene AaBneHNs ra3a 3anansHoW ropenkm
KHonka pa36nokupoBky Ans 3NeKTPOHHOro 6110ka KOHTPONS NnaMeHun
CurHanbHas namnoyka paboTbl pe3McTopoB Nnogorpesa Tonnmea

S1 [MaBHbIN BbIKMOYaTEND

S2 CenekTopHbIin nepekntodaTens paboTel Hacoca PYY-ABT

S3 CenekTopHbI NnepekntoyaTens paboTel Ha AM3TonnueBe/MasyTe

S4 BbikntovaTenb BcnomoraTenbHbIX pe3vcTopoB

S5 PyyHol nepekntoyatens pexuma paboTbl

>PICrTIOTMMOO®>

N
=

(/);UO}EOZ
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NPEABAPUTENIbHbLIE OMNMEPALIUA MO 3AMYCKY FOPEJIKU

lpexde yem ssecmu e delicmeue 2opesiKy, ybedumbcsi, Yymo, mpy6onpoeod obpamHozo xo0a momnsuea 8
A yucmepHy HUYeM He 3abum. Bo3mMoxkHasi npezpada e Hympu monsiueonpogoda Mo)xem npueecmu K ebixo0y u3
cmpos yrniiomHumesibHo20 op2aHa Hacoca.

BHUMAHME: npexpae, 4Yem 3anycKaTb ropenky, ydoeguTbcsi B TOM, YTO BCe Py4Hble OTCEeYHbIe KilanaHbl OTKPbITbI
. Kpome Toro, yoeamtbcs B TOM, YTO rnaBHbIA BbIKNOYaTenb Nogayvm nutaHue BbipyoneH.

€ YeM BKIo4YaTb ropesiky, OTKPbITb KpaH.

Ha pu1cyHKe BblaeneH KpaH OTKpbITUS Modaun masyTa Ha dhopcyHKy.Mpexa;

g

OTKprTVIe noga4yn masyTa Ha

OPCYHK
b popCyHKy

iy

L
=
=

Crniue mazymHoz20 monsuea

Mpexae Yem 3anuTbIBaTh PE3UCTOPLI AN NOAorpeBa Tonnmea, copocuTb BO3AYX CO WTyLepa SA MasyTHOro perynstopa, paccnatus
cnerka 3arnylky T, HO He CHUMAas ee MOMHOCTbIO; 3aTeM 3arfyLUKy BHOBb 3aKPYTUTb.

BapunaHT C O AHUM NHEeBMaTU4YECKUM BapuWaHT C ABYMS MHEBMaTUYECKMMM

Pea2ynupoeaHue pacxoda Ma3ymHo20 mornsuea

Pacxog Ma3yTHOIro TonnnBa perynmpyetcsa 3a cyeTt Bbl60pa d)OpcyHKVI pa3mMepomMm, COOTBETCTBYHOLLMM MOLLHOCTH KOTna/minmaaTopa
u, 6nar0,u,ap;| HacTpoWnKe JaBneHns Ha nogadye u O6paTHOM Xo[e, CornacHo 3HayYeHun, ykasaHHbIX B Npunaraembix rpadgukax.

TOABNEAVE MA3YTA 3A |
BA3KOCTb MPYU 50 °C ”AEREH"}{"CEO'V'C%:’,’\}I’TA KNAMAHOM PEFYNIUPOBKM
PACXO[A
CST(°E) BAP BAP
<50 (7) 6 10 1 2
>50(7) | <110 (15) 6 10 1 2
> 110 (15)] <400 (50) 6 70 1 2
> 400 (50| <4000 (530) 6 10 7 2
Tab. 2

3HayeHus, ykasaHHble B Tabnuue, Hago NoHMMaTh Kak AnanasoH paboTbl. Vicnonb3oBaTh AvMarpaMMbl 3aBUCMMOCTU  «AaBreHne —
pacxop opcyHKM» Ans nonyyeHust 6ornee TOYHbIX AaHHBLIX MO pacxody Ma3yTHOro TOMMWBa, BO3A4yXa MNv napa, B 3aBUCMMOCTU OT
OTPErynMpoBaHHOIO Ha POPCYHKE AaBrEHUSI.

npumepHo Ha 0.1 + 0.3 6ap MeHbluUe, YeM AaBrieHUe XUAKoro TonnuBea.

BHUMAHMUE: (RBY1040) PekomeHAyeTCA HacTpanBaTb AaBNeHue Bo3gyxa AfA pacnblfieHUsl TonnMBa NpUMepHO
Ha 0.5 + 1 6ap MeHbLUe, YeM faBreHue XUAKOro Tonnmea

E BHUMAHUE: (RBY1030/ RBY1025) PekomeHayeTcsA HacTpaMBaTb AaBrieHMe Bo3dyxa ANA pacnbifieHusi TonnmBa
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PezynupoeaHue cxamozo eosdyxa

BHUMAHMUE: [lo omkpbimusi knanaHoe 161 (cMm. 2udpaenu4eckyro cxemy 2openku), ybedumscsi, Ymo OaesieHue
Ha maHomempe 47 cocmaensem npumepHo 1 6ap. (Puc. 3)

Ons Toro, 4tobbl BKNOYUTL ropenky, HeobxoaMMO ANA Havana ycTaHOBWUTb AaBfieHMe Ha pacrnbifeHne M Ha nogady mMasyTHOro
TonnueBa Ha 1 Gap. BnocnegctBum oTperynupoBaTb FOPeriky MO 3HayeHWsiM BbIOGPOCOB B AbIMOXOAEe, Kak OnuMcaHo B [naBe
“OYHKUMOHNPOBAHWE”; kpome Toro, oTperynmpoBaTh TOYKY PO3Xura B COOTBETCTBUM C PETYITMPOBKON

40 47

Puc. 17

BHUMAHMUE: NaBneHue, cuntbiBaemoe Ha maHomeTpe 60, momkHo coctaBnaTb oT 5 go 10 6ap.(Puc. 17 T
A rmapaBnmnyecKyro cxemy)

PezynupoeaHue eo3dyxa npu npodyeke

Mpn OTKNOYEHUM FOpenku, aBTOMATMYECKM OTKpbIBAETCS KranaH npoayBku 52. Bnarogaps aTow onepauum, MadyTHOE TOMMUBO,
ocTaBLUEeeCs B TpyGe Mexay krnanaHaMmu u opcyHkow, cnvBaeTcs. [laBneHve Bo3ayxa NpodyBKu AOMKHO ObiTb MPUMEPHO TaKUM Xe,
KaK U JaBneHne Bo3gyxa Ansi pacnbifieHns TOMnMBa B pexume Manoro nrnameHun (obbivHO aTo npumepHo 1 6ap), u perynupyeTtcs ¢
NMOMOLLIbI0 KOMMOHEHTa nog, HomepoM 50. (CM. rmapaBnMYEcKy0 CXEMY rOperkm)
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Peeynupoeka pacxoda mMa3ymHo20 mornsuea
1 BknHOYMTb ropersky ¢ MOMOLLLIO BbIKMOYATENSA Ha NMLUEBO naHenu (cM. rnaey “PaboTa’”);

2 MpV OTKPLITOM 3MeKTpoLuTe, BBECTU B AEUCTBME HaCOC, BO3AEWCTBYS HA COOTBETCTBYHOLUMIA KOHTakTop CP (CM. pUCYyHOK):
NpoBepuTb HanpasreHve BpaleHus asuratens (CTp.13) u gepkaTb OTBEPTKY B HaXXaTOM COCTOSIHUM B T€YEHWME HECKOJIbKUX
CeKyHA, NoKa He 3aMorHUTCA KOHTYP MasyTHOro TONMMBA;

|

3 BbINyCTMTb BO34yX CO wWTyLepa SA perynstopa gaBneHusa Tonnuea, paccnabue cnerka 3arnywky T, HO HE CHMMas ee; 3aTeM
OTNYCTUTb KOHTAKTOP M 3aTAHYTb BHOBb 3arfyLUKy.

4 CocTtaBuTb KpuBble COOTHOLUEHUSI « BO3AYXTOMMMBO», KaK 3TO OMUCAHO B MpunaraembiX UHCTPYKUMSIX Ha MeHeIXep ropeHus
LMV2x/3x.

5 [aBneHuve nogauyun Tonnmea Ha (POPCYHKY YXe OTPErynmpoBaHO Ha 3aBOAE-U3rOTOBUTENE, U HE NOANEXUT HUKAKUM U3MEHEHUSIM.
Tonbko Npu HeobXxooUMOCTM, MOXHO OTperynupoBaTb [JaBfieHWe noJayu TonnuMea (CM. COOTBETCTBYKOLMIA naparpad)
cnepywowmm obpa3om: BCTaBUTb MaHOMETP B TMOMOXEHUW YKa3aHHOM Ha HWKECNeOyHLWeM PUCYHKe, BO34eCTBOBaTb Ha
perynupoBoyHbI BUHTE VR perynsTopa Hacoca (cM. cTp. 20 M HWXHWUIA PUCYHOK).

LWtyuep Ana maHomeTpa

6 OrtperynupoBaTtb AaBrneHne Bo3dyxa pacnbifieHnst COrnmacHo AaHHbIX, NPUBEAEHHbIX B NpunaraemMbix rpadmkax Ha dopcyHku. Ang
3TOW Lienu Ucnonb3oBath cneumansHyo pydky RB (CM. prcyHOK)
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7  ecnv HeobxoaMMO, OTPEryNMPOBaTb NMOMIOXEHME FONOBbI CropaHnst: Anst paboTbl Ha CHUXXEHHOW MOLLHOCTW, NOCTENEHHO CABUraThb
ronoBy cropaHus B cTopoHy nonoxeHusa “MIN”, Bpawas no yacoson cTpenke perynuposoyvHoe konbuo VRT. MpagympoBaHHas
wkana ID otobpa3nT nepemeLleHne ronoBbl CropaHus (Kaxkgast Hacevka paBHa 5 mm).

VRT.

MONOXEHUE “MAX” (Makc.) MONOXEHWNE “MIN” (MuyH.)

BHuMaHue: ecnu n3MeHsieTCs MOSIOXKeHWe rofioBbl CropaHusl, HeobxoaMMO MOBTOPWUTHL PEryrMpoBKY MO rasy W BO3AyXY,
onucaHHble B NpeabiayLuyx naparpadax.

OTKMOYMTL ¥ BHOBb BKIOYUTD ropenky. Ecnn pacxon Ma3yTHOro Tornsinea Tpe6yeT OONOMHUTENbHON perynnpoBku, NOBTOPUTb npeablayuine
MYHKTbI HaCTPOWKM.

Pezaynupoeka pene dasneHusi eo3dyxa

PerynupoBka pene faBneHunst Bo3ayxa BbINOMHSETCS crieayowmmM obpasom:

@ CHSATb NPO3payvHyto MIACTUKOBYIO KPbILLIKY.

® [locre BbINOMHEHMS PEryrnMPOBKM pacxoda Bo3gyxa M MasyTHOro TOMNMBA, BKMYUTb VR

roperiky.

® C ropenkoi, paboTalolwern Ha Manom MrameHn, MeafIeHHO oBopaYnBaTh
perynmpoBoyHoe konbuo VR no yacoBow cTpernke OO Tex nop, noka He cpabortaet
aBapuviiHas 6nokupoBka ropenku. CuMtaTh 3HaYEHWE AaBreHNs Ha LKane u ycTaHoBUTb
HOBOE 3HayeHue Ha NpUMepHO 15% MeHbLUE CYNTaHHOW BENUYUHBI.

® [loBTOPUTL LMK 3amnycka ropernky, NpoBepsis, YTO OHa NPaBUbHO (OYHKLMOHUPYET.

® YCTaHOBUTb HA MECTO MNPO3PaYvHyIo KPLILLKY pene AaBneHus.
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Fopenku modynupyrowue

[nsi perynupoBKku MOAYNMPYOLLUX FOPENOK UCNOSb30BaTh CENEKTOPHbIN nepekntovatens CMF, nMmetowmincs Ha KOHTPONbLHOWM NaHenu
ropenku (CM. pUCyHOK), BMECTO TOro, 4Tobbl mUcnonb3oBaTe Tepmoctat TAB, kak 6bii0 ONMcaHO B PerynMpoBKax MporpecCUBHbIX
ropenok. Mpon3BecTn perynmpoBKy, kak onuMcaHo B npeablaylimx naparpadax, yaensiss BHUMaHWe UCNoMb30BaHUI0 CENeKTOPOHOro
nepekntovatens CMF.

MonoxeHne ceneKkTOpHOro nepeksovaTens onpegenset gasbl paboTbl: Afs Toro, YTobbl BLIBECTW TFOPENKY B PEXUM GorbLIOro
nramMeHn, yCTaHOBUTb CENeKTOpHbIA nepekntodaTens CMF Ha 1, a ansa Ttoro, 4tobbl Ha Manoe nnams - Ha 2.

io0eie O

| CMF =0 CepBonpu1BoA CTOUT B TOM MOSIOXKEHUN,
Q%l B KOTOPOM HaxoauTcs
@ CMF =1 Pa6oTa Ha 6ObLLIOM NnaMeHw
L) CMF =2 PaboTta Ha Mmanom nnamMmeHu
— CMF =3 AstomaTtuyeckas pabota
[]=

[
()

v
T
3 @e

:
w@)@

D @) [ o

Puc. 21

Peay.nupoeka Ma3ymHbIX mepmMocmamos

HekoTopble MOgeny ropernok OCHaLleHbl ANEKTPOHHBLIM perynatopomM Temnepatypbl Danfosst MCX, aencraue koToporo ynpasnsercs
Tpuctopamu. (ns 6onee nogpobHon nHopmaumm 06paTUTLCH K MpUNaraeMon K MHCTPYKLMSAM TEXHUYECKON JOKYMEHTaLUmK.)

Puc. 22 - Danfoss MCX

Pb4 Pb3 Pb1

Puc. 23MNoakntoverHne gatumkos DANFOSS MCX
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BszkocTb masyTHoro Tonnmea npu 50 °C

P N D H
MeHtio O6o3HayeHVe TonnMBa B MoAenu <89cCt <> 15100ch Z 188 ggi <> 14500000501'T
<12 °E >7°E >15°E > 50 °E
<15°E <50 °E <200 °E
Par HedTb Hanpumep ®5, @12 Hanpumep M40 | Hanpumep M100

EG Pb1 tr Temnepatypa pe3ucTopos

fadKa-noforpesaTens HeBugumeln Ha gucnnee napameTp

TeMnepaTypa FoTOBHOCTW CUCTEMBI (OBpaTHbIN o o o
Pb2 | (CI Xof) Tam, rge npucyTcTeyeT 20°C 70°C 70°C
: TeMmnepaTypbl TONNMBA Ha BbIXAe U3 70 ° 120 © 140 ° 150 ©
Pb3 Oil Badka-nogorpesaTens 60+70 °C 120+130 °C 130+140 °C 140+150 °C
YcTaBka pesncTopoB Npy OCTAHOBIIEHHOM Hacoce o o o o
SPO (stand-by) 45°C 120 °C 140 °C 150 °C
Pb4 | ten TeMnepaTypa roToBHOCTW TOMNMBa 40 °C 100 °C 110 °C 120 °C

(paspelunTenbHbI curHan Ha paboTy ropenku)

TemnepaTypa npegoxpaHutenbHas bavka-
trS nogorpesarens 120 °C 190+200 °C 190+200 °C 190+200 °C
(c py4HbIM CHpOCOM GNOKMPOBKM)

[ns npaBunbHOM paboTbl ropenku, BA3KOCTb ToMnuBa Ha dhopcyHke gorkHa 6biTb npumepHo 1,5°E. Temnepatypsbl, ykasaHHble B
Tabnuue, ABNATCA PEKOMEHAYEMbIMWN 3HAYEHUAMN.OTN 3HAaYEHNST OTHOCATCS K YCTAHOBKE, BbINOMHEHHOW COrnacHo crneumdukaumn,

npuBEeAEHHbIX B MHCTPYKUMAX. Kpome TOro, OHWM MOryT U3MEHSITbCA B 3aBMCUMOCTM OT XapaKTepUCTMK MasyTHOro Tonnvea (Hamp.
BSA3KOCTU).

"a3oBbIN knanaH 3ananbHuka: Knanax perynupoBaHusa gaenenns Brahma EG12*R

CHaTb 3ALLNTHYIO KPbILLKY, pacnoJjioXXeHHYI0 B HWXHEN YacTu KnanaHa, NoBopaynBas ee NpoTUB YacoBOW CTpenku. Npu BpaleHun no
4acoBOW CTpesk