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BbiBOA M3 aKCnAyaTauum

BpeMeHHbI BbIBOA M3 KCMyaTauum
MonHbIV BbIBOA M3 3KCMlyaTaumu / MoCTaHOBKA Ha XpaHeHue
Bo306HOBNEHME 3KCNyaTauun Nocse AJNTENbHOIO XpaHeHUs

Mouck n ycTpaHeHue HencrnpaBHOCTEN

HeuncnpasHocTb: O60pyaoBaHue He 3anyckKaeTcs

HeuncnpaBHocTb: O6opyaoBaHMe 3anyckaeTcs, HO Cpa3y Xe nocse BKIoYeHus cpabaTbiBaeT
3alWMTHbIA aBTOMaT MOTopa

HeuncnpaBHocTb: Hacoc paboTaeT, HO He nepekayMBaeT

HeuncnpasHocTb: Hacoc paboTtaeT, ykasaHHble paboune napameTpbl HE BblAEPXNBAKOTCS
HeuncnpaBHocTb: Hacoc paboTaeT HepaBHOMEPHO, C BbICOKMM YPOBHEM LUYMa

HencnpaBHocTb: [poTeuka 4epe3 CKOsb3silee TOpUEBOE YMJOTHEHUE, YCTPOMCTBO KOHTPONS
Kamepbl YNJIOTHEHUI CUrHanu3npyeT 06 owmnbke 1 BbIK/IlOYAET HacoC

[anbHenwmne 4eNCcTBMS NO YCTPAHEHWUIO HEMCNPABHOCTEN

BeaoMOCTb OnepaTropoB-MalUMHUCTOB M PaboT MO TeXHUYECKOMY O6CNy>KMBaHUIO M
ocMoTpam

BenoMocTb onepaTopoB-MalNHUCTOB
BegomocTu paboT No TexHMYeCKOoMy 06CyXXnBaHMIO N OCMOTPaM

MoHTaxHas cxeMa — CTSXKHble aHKepbl

Obwas nHdopmaums 06 nsgenum

Ncnonb3oBaHwe No HasHayeHuto, 06nactn NpuMeHeHns
TpaHcrnopTUpoBKa 1 XpaHeHne

YcTaHOBKa CTSXKHOIO aHKepa

Pa6orta ot ctaTuueckoro npeo6pasoBaTtensi 4HacToTbl

Bbi6bop MoTOpa n npeobpasoBaTens 4acToTbl

MuHMManbHaa 4YacToTa BpaLleHUs MOrpy>XHbIX HACOCOB (CKBaXXMHHbIE HACOChI)
MuHMManbHasa 4yacTtoTa BpalleHUs HacoCOB ANS CTOYHbIX U 3arps3HEHHbIX BOJ,
MakcuManbHble MUKN HaANPSXXEHNS U CKOPOCTb HapacTaHus

SMC

3awmTa MoTopa

oKkcnnyaTtaumsa npu yactoTe o 60 Ny

3aknyeHne

TexHuueckui nacnopt Ceram CO

O6wune ceepeHns

OnucaHue

Coctas

CBolicTBa

TexHuyeckne faHHble

CTOMKOCTb

MoaroToBka NOBEPXHOCTU

MoaroTtoBka maTepuana

YkazaHusa no obpaboTtke

CTpoeHue NOoKpbITUS U pacxoa Matepuana
MHTepBanbl nocneayowen o6paboTkm / nocneaytoulee nokpbitne
Bpemsa 3atBepaeHus

TpebyeMbin MaTepman

Pabouwne warn

OuuncTtka paboumx cpeacTs

XpaHeHune

Mepbl 6e30nacHoCTM

MOHTa’)K yCTPOMCTBA NOrpy>HOro MOHTaXa

OnucaHue nsgenus

Mcnonb3oBaHWe NO Ha3Ha4YeHuto

TpaHCNopTUPOBKa N XpaHeHune

PaboTbl N0 TEXHWUYECKOMY O6CNYXMBAHUIO

MapkupoBka Tuna

MoOHTaX pa3siM4YHbIX YCTPOMUCTB MOrpy>KHOr0 MOHTaxa

MoHTaXx yCTpPOMCTBa Morpy>XHoro MoHTa)xa R2 n DN36... - DN250...
MoHTaX yCTpOICTBa NOrpyXHoro MmoHTaxxa DN300... - DN600...
BBoa B akcnnyaTtaumio
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dneKkTpunyeckoe noaksiroyeHue

CobnoaeHne 6e3onacHOCTM

ConpoTuBIEHNE U30SLNI

KOHTpoNbHbIE yCTpoOCTBa

PacwmndpoBKa CHOCOK Ha SIUCTE CXEMbI 3NIEKTPUYECKOr0 MNOAKIOUYEHUS



1 BBepeHue

MocTtaBnsiemoe o60pyAOBaHNE U3rOTOB/IEHO HA COBPEMEHHOM YPOBHE TEXHUKN U lpeancrnosue
TexHonornn. Mepea nepBbiM BBOAOM U3AENMUSA B 3KCMyaTauumio, nepcoHan obs3aH
BHUMAaTENbHO U3YUNTb AaHHYIO MHCTPYKLMIO MO MOHTaXy W 3KCnayaTauum, 3To
HeobxoauMo ans obecnedyeHus ganbHenwen 6e3onacHoOk U SKOHOMUYHON paboTbl
obopyanoBaHus.

OTOT AOKYMEHT COAEPXMUT BCe HeobxoAMMble AaHHble 06 usgenuu,
obecneumBaowwme ero apdeKTMBHOE NPUMEHEHNE NO Ha3Ha4vyeHuo. Kpome Toro,
nMeeTcs BCsi Heobxoammas MHdopMaLums, No3BonsioLas CBOeBpeMeHHO
pacno3HaTb ONACHOCTU, CHU3WUTb PAcX0Abl HA PEMOHT M NMPOCTOU, NOBLICUTb CPOK
Cny>X6bl M HaAEXHOCTb paboTbl U3zenus.

MNepen HayanoMm paboT HEO6XOAMMO BbINOAHUTL BCe TPebOBaHUS TEXHUKMU
6e30nacHOCTN 1 yKasaHusa M3rotoButensi. Hactoswas MHCTPYKLUUS Mo
3KCnyaTaumm n TeEXHUYECKOMY 06Cy>KMBaHMIO AOMOJHSET CyLWeCcTByowWme
MeCTHble NpeanucaHns Nno oxpaHe TpPyAa n TexHWke 6esonacHocTU. MHCTpyKums
[OJKHA BCerga HaxoAMTbCst pSAOM C MECTOM 3KCrnyatauuun nsgenus u 6bitb
[OCTyrMHa nepcoHany.

MHCTpyKuMSa pasgeneHa Ha rnasbl. Kaxaas rnaBa MMeeT 3arofioBoK, no3sonsiowmii  CTpoeHne AaHHoM
onpeaenvTb, YTO OMUCBLIBAETCS B 3TOM rnase. UHCTPYKUMMN
naBbl C YNC/IOBOV HyMepauueli COOTBETCTBYIOT CTaHAAPTHbLIM rfaBaM Aasl KaXaoro

n3genus. B HMx npuBeaeHa nogpobHas nHdopmaumsa 06 nsgenuu.

aBbl C andaBUTHOW HyMepauwuel fobaBneHbl ANs KaXAoro KOHKPETHOro 3akasa.

B Hux npuBoauTca uHoOpMaums O BblbpaHHbIX Bamu npuHapnexHocTsx,

crneunanbHbIX MOKPbLITUSIX, CXEeMbl COeAWHEHWN, 3asiBleHMe O COOTBETCTBUM

cTaHgapTaMm U T.n.

OrnaeneHve OAHOBPEMEHHO ABNSIETCS KPaTKOW CnpaBKoOMW, T. K. B HEM MpUBEAEHbI

BCE OCHOBHblE pa3febl C 3arofioBKaMu. 3arofIoOBKU KaXxaoro pasgena HaxoasaTcs BO

BHeLWHel KONIoHKe, 6narogaps 4YeMy WX BMAHO Jaxe Mpu  BbICTpoM
nepenucTbiBaHUM.

Oco60 BblaeneHbl BCe BaXKHble MHCTPYKLUMM U YKa3aHUsl Mo TexHuke 6e30macHoCTU.

To4Hble AaHHbIE O UX CTPOEHUN NPUBOASATCS B rnaBe 2 «TexHMKa 6e30macHoCTU».

Becb nepcoHan, koTopbii paboTtaeTr c obopyaoBaHueM, AOMKEH WUMeTb KBasugukaums nepcoHana
COOTBETCTBYIOLLYO KBanudukaumio, HanpuMmep,  3nekTpuuyeckne  paboTbl

paspelwaeTca  BbIMOMHATb  TOMbKO  KBanMMWUUMPOBAHHbLIM  CreuuManmucTam-

3/1eKTPUKaM.

Becb nepcoHan ponxeH OblTb COBEpLIEHHONETHUM W cobniogaTb AelcTBylowue

MeCTHble MpaBuia Mo TexHuke 6e30MacHOCTVU ANs NpefoTBpalleHUsl Hec4acTHbIX

cryyaes.

MepcoHan o0653aH W3yunTb W MOHATb [AaHHYK MWHCTPYKUMIO MO MOHTaxy U

aKcnnyataumm; npu HeobxoAMMOCTW, CredyeT 3akasaTb Y M3roToBUTENs AaHHYHo

WMHCTPYKUMIO Ha TpebyeMoM si3bIKe.

Micnonb3yeMble WAMOCTPALUUN — 3TO OPUTMHANbHbIE YEPTEXU U PUCYHKWU U3Lenuid. UaarcTpaumm
DTO pgonyckaeTcs MpuM  TakoM MHoroo6pasuu  u3fenuii, WX pasMepoB, MU

KOHCTPYKLMIA. TOYHblE WNMOCTPAUUU W pasMepbl MpUBEAEHbl B AOKYMeHTauuu

N3roToBUTENS.

ABTOpCKOE MpaBoO MO HacTosAwen MWHCTPYKUMM MO MOHTaXy M 3KChayaTaumm ABTOPCKOE rpaBo
COXpaHATCA 3a wu3roToBuTeneM. Hactosiwas WHCTPyKUMS MO  MOHTaxy MU

3KCnyaTaumm npegHasHadyeHa  Ang KBaNUULMPOBAHHOIO nepcoHana,
OCYLLECTBNSIOWErO0 MOHTaX, 3KCMyaTauuMid W TEXHUYECKOe 06C/yXUBaHWE

obopyfoBaHMsA.  MHCTPYKUMS  COAEPXWUT  MpeanucaHns U1 WAICTpauuu

TEXHUYECKOr0 XapakTepa, KOTOpble HE paspeLlaeTcsl MOSHOCTbI WM YacTUYHO

pasMHOXaTb, PacnpoCTpaHsTb WAM  UCMoNb30BaTb 6e3  paspeweHus  ans

KOHKYPEHTHbIX Liefieil nnm coobaTe TPETbUM TMLAM.

B AaHHOW WMHCTPYKUMW MO MOHTaXy W 3KCMJyaTauuuv WMCNOMb3YKTCS pasfinuHble  MCriosib3yemMble COKpalyeHus

COKpALLEHNS U TEPMUHBLI. B Tabnuue 1 mpuBeAeHbl BCE COKpALLEHMUs, B Tabnuue 2 1 TEPMUHbI
BCE CrneuunanbHble TEpMUHbI.

|_Cokpawenns _  ________ Moscwewve

npuén. npueIN3nUTENBHO
T.€. TO eCcTb

MWH. MWUHUMYM, HE MeHee
MaKc. MaKcuMyM, He 6onee
U T.A. M Tak ganee

WU T.MN. M TOMy nogobue

CM. cMOTpU

Ta6nuua 1-1: CokpauieHus
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Cyxo# xopn

4acToTOW  BpalleHusi, Ho
Cnenyet wu3beratb

M3penve pabotaeT C nosiHOM
OTCYTCTBYET MepeKkaumBaeMas >XWUAKOCTb.

BO3HWMKHOBEHUS CyXOro Xoja, Ans 3Toro AOMXHO 6bITb
YCTaHOB/IEHO NpefoXpaHUTeIbHoe YCTPOMCTBO!
Tun MoOHTa)xka | Mpy 3TOM  TUMEe MOHTaxa u3jgenve  norpyxaetcs B
«MOKPbI>» nepekauymMBaeMytd  XuAKOCTb. OHO MOMHOCTbIO  OKPYXEHO

nepekaynBaeMon XWUAKOCTbl. Heo6XoauMo yuuTbiBaTb AaHHble
0 MaKCuUManbHOM rNy6uHe norpyXeHus W  MUHUMAJIbLHOM
NOKPbITUWN BOAOWN!

Tun MOHTaXa
«Cyxon>»

Mpy 3TOM TUME MOHTaXa W3AENWE YCTaHABMBAETCA B CyXOM
BMAE, T.€. NepeKayMBaeMas XWAKOCTb MOABOAMTCS U OTBOAUTCS
yepe3 cucTeMy Tpy6onpoBoaoB. WM3penue He norpyxaercs B
nepekauyMBaeMy XWAKOCTb. HeobXxoAMMO yuuTbiBaTb, YTO
NOBEPXHOCTU U3/ MOrYT UMETb BbICOKYHO TemMnepaTtypy!

Tun MOHTaXa

Mpy 3TOM TWnNe MOHTaXxa M34eNve OocHalaeTcs onopoi. OHo

«nepeHOCHOM MOXeT MNPUMEHATbCS W 3KChayaTuposaTbcs B 0boM MecTe.
» YunTblBaTb AaHHble O MaKCMManbHOW rNybuHEe norpyxeHus u
MWHUManNbHOM MOKPbLITUM BOAOM, a Takxe TOT daKT, uTo
NOBEPXHOCTU U34S MMEIOT OYeHb BbICOKYIO TeMnepaTypy!
Pexxum Mpn  HOMWHaNbLHOM  Harpyske [AOCTUraeTcs  MOCTOSAHHas
aKcnyaTtauuMm | TemnepaTypa, KoTopas Aaxe npu AnutenbHon pabote 6onblue
«S1» He pacTeT. O6opynosaHne MoxeT paboTaTb 6e30CTaHOBOYHO
(AnuTenbHbINA npuM HOMMHaNbLHOW Harpyske, nNpu 3TOM He TMpeBblWaeTCs
peXxum) AonycTMMmas TemnepaTypa.
Pe>xxum Hebonblwasa anMtensHOCTb paboTbl MpY HOMUHANBHOW Harpyske,
aKcnayatauuMm | C  rocreayowen  AAuTenbHOW — nay3oil.  MakcuManbHas
«S2>» ANNTENbHOCTb paboTbl YKasblBAaeTCs B MUHyTax, Hanpumep, S2-
(kpaTkoBpeme | 15. B TeyeHune 3TOro BpemeHun obopynosaHne moxeTt pabotaTb C

HHbIW peXXuUM)

HOMWHaNbHOW  HarpyskoW, npu 3TOM He [peBblWaeTcs
Jonyctumas TemnepaTtypa. [aysa fo/mkHa NpofokaTbCst A0 TeX
nop, noka Temnepartypa obopynoBaHus He HyaeT oTandaTbCcs oT
TemMnepaTypbl oxnaxaatoLen XuaKkoctu 6onbwe yem Ha 2 °C.

«YaBKaoWMn | «YaBKawWwnii» pexuMm aHanormyeH cyxomy xoay. Wspenue
» peXum paboTaeT C MOMHOW 4acTOTOW BpalleHWsi, HO MoAaeTCst NULWb
HebonbWoN 06beM XMAKOCTU. «YaBKaloWMi» pexmMm BO3MOXeEH
TONIbKO AN HEKOTOPbIX TUMOB, CM. raBy «OnuncaHne usgenuns».
YCcTpoMucTBO YCTpOWCTBO 3aWmTbl OT CyXOro XoAa AOJ/IKHO Bbi3blBaTb
3awmTbl OT aBTOMATUYECKOE OTKJIIOYEHWE U3[enns, ecnnm  AOCTUTHYTO

cyxoro xopaa

MWHUMManbHOE MOKPbITUE W3AeNnst BOAOW. DTO AoCTUraeTcs
nyTeM YCTaHOBKM COOTBETCTBYIOLLEro YCTPOMCTBa, HanpuMmep,
NonJIaBKOBOro BblK/loYaTens.

YCTpOMCTBO
ynpaBneHus
YPOBHEM

YCTPOMCTBO yMNpaBfeHUsi YpPOBHEM [OJ/HKHO aBTOMAaTUYECKM
BK/lOYATb WM BbIK/OYATb M34eNve Npu  pasfnyHbIX YPOBHSAX
3anoJiHeHus. 310 gocTturaercs nytem YCTaHOBKM
COOTBETCTBYIOLLEr0 YCTPOWCTBA, HanpuMmep, JaTyuMka YpOBHS
WM ABYX MOMNJABKOBbIX BbIKIOYaTENEN.

Ta6nuuya 1-2: TepMUHbI

WILO SE

Heimgartenstr. 1DE - 95030 Hof
TenecdoH:+49 9281 974-0
dakc:+49 9281 96528

www.wilo.com

BWUO PYC

123592 MockBa, yn. Kynakosa 20
TenedoH +7 495 781 06 90
®dakc +7 495 781 06 91

wilo@wilo.ru

www.wilo.ru

M3rotoBUTENL COXpaHSEeT 3a coboii BCe MpaBa Ha BHECEHME TEXHUYECKUX
M3MEHEHUI B W34enust W/WIM KOHCTPYKTVBHblE AeTanu. [elcTBUe HacTosiei
WHCTPYKLUMM MO MOHTaXy W 3KCM/yaTauuMu pacrnpoCTpaHseTcs Ha wusgenue,
yKasaHHoe Ha TUTY/IbHOM JINCTe.
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Anpec n3rotoBuTesisi

llpaBo Ha BHeceHue



2 TexHuka 6e30MacHOCTMH

B naHHOM rnaBe npuBeAeHbl BCE yKasaHUs Mo TeXHWKe 6e30nacHoCcTu m
TeXHUYECKNE MHCTPYKLUKN, KPOMe TOro, B KaXAOW rnaBe nNpuBoasTcst ocobble
yKasaHus no TexHuke 6e30nacHOCTM N TeEXHUYECKME MHCTPYKLUKN, KOTOpble
HeobxoauMo cobnoaaTb. Bo BpeMsi MOHTaxa, akcnayaTaumm, TEXHUYECKOro
o6cnyxmBaHue, TPaHCNOPTUPOBKN M T.M. HeEO6XoAMMO CTporo cobntoaaTtb BCce
yKasaHus U MHCTPYKUUK No TexHuke 6e3onacHocTu. Monb3oBaTenb oTBeYaeT 3a
TO, 4TO6bl BECb MEPCOHaN CTPOro UCMOMHAN 3TU yKa3aHUs U UHCTPYKLMU.

Ons  wucknl4yeHMs TpaBM MepcoHana W MaTepuanbHOro yuwepba B AaHHOM
MHCTPYKUMM MO 3KCyaTaumm M TEXHUYECKOMY O6CNYXMBaHMUIO WCMONb3YOTCS
MHCTPYKUMW U yKasaHusa Mo TexHuke 6e30MacHOCTU. MHCTPYKUMM U yKasaHus no
TexHuke 6e30MacHOCTM BbIAENSIOTCA B O6LWEM TEKCTE U pasfivyatoTcs cneayowmnm
obpasom:

UHCTpyKUMmM 1 yKalaHusi rno
TexHuKe 6e30MacHocTu

WNHCTpyKUMA nevaTaeTcs C OTCTYNoM oT kpas 10 MM, C pa3MepOM XWPHOro wpudTa
10 nyHkTOB. WHCTpYKUMW  codepXaT TEeKCT, KOTOPbIA  YyKa3biBaeT Ha
nNpeawecTBYOWMA TEKCT WX OnpedefieHHble pasfenbl rnaebl WAM  BblaensieT
KpaTkue MHCTpyKumun. MNpumep:
Ans B3pbiBO3awuLeHHOro o6opyaoBaHus Takke cobniopante
nHdbopmaumio, npuBeAeHHYO B rnase <«Bs3pbiBo3awmrta no
cTraHpapTty ...»!

YkazaHus rno TexHuke
6e3omacHocTu

YKaszaHus Mo TexHWke 6e30MacHOCTM MNeyaTalTcsl C OTCTYNoM OT Kpas 5 MM, C
pa3MepoM >KUPHOro wpudTa 12 NYHKTOB. YKa3aHUs B TOJIbKO OTHOLUEHUU
MaTepuanbHOro yuwepba nedvatawTcs WPUGHTOM CEpPOro LBeTa. YKasaHus B
OTHOLUEHUW TPaBM Jilofei nevyaTalTcs WpUGTOM YEpPHOro LBeTa M BCeraa CBsi3aHbl
C CMMBOJIOM OMAcHOCTM. B KauecTBe npefynpexaalolmx CUMBOJIOB WMCMOJb3YHOTCS
CMMBOJIbl OMACHOCTH, 3anpeLlatlimMe u NpeanucbiBatolme cuMBosbl. Mpumep:

__

MpeanuceiBa-

Cumeon 3anpelarumn HOLLMIA CUMBON,
Cumson pewarouy t
OMacHOCTH, CUMBON, Hanpumep,
ONacHOCTM:
O6uwan Hanpumep, Hanpumep, «Hocutb
«INeKTpUUec— «Bxo cpencTea UH-
onacHocTb TP A pen )
KWA TOK» 3anpetueH!» AWBUOYaNbHON
3aWmThl!»
Wcnonb3yemble NUKTOrpaMMbl  COOTBETCTBYIOT  0b6LWenpuHATBIM  EBponeinckum

CTaHpapTam v npeanucaHuam, Hanpumep, DIN, ANSI.
Kaxxgoe ykasaHue no TexHuke 6e30nacHOCTM HauMHaeTca C O4HOM0 M3 CneayoLwmnx
CUrHaNbHbIX C/OB:

OnacHo [po3uUT 0MacHOCTb MOJYYEHUS TSKENbIX TpaBM WU
[ake cMepTenbHoro ncxoaa!
OCTOpO>KHO pO3nT 0NacHOCTb NOAyYeHUs TSXKeNbIX TpaBM ntoaen!
BHuMaHue pO3MT 0NacHOCTb NOJyYEHUS TPpaBM ogein!

BHMMaHue (yKa3aHue | [po3uT 0MacHOCTb CEPLE3HOro MatepuanbHoro yuepba,
6e3 cumBona) HE MCKJIIYEHO NosiHoe paspylueHue!

Tab6nuuya 2-1: CUMrHanbHble C/1I0Ba U UX 3HaUYEeHUue

YKasaHuss Mo TexHuke 6e30MacHOCTM HAUMHAKTCA C CUrHanbHOrO CJioBa U
YNOMWHAHWS OMacHOCTU, 3aTeM YKa3blBAlOTCH WUCTOYHUK OMacHOCTU M BO3MOXHble
nocneacTens, nocne 4Yero CneayrT yKasaHuda no npeaoTBpalleHnio onacHOCTU.
Mpumep:
OcTtoporkHo! Bpawarowmecs peranu!
Bpawarowmmca pa6oumMm Konecom MoryT 6biTb HaHeCeHbl TPpaBMbl
n aAaxe OTpe3aHbl KOHEYHOCTM. nnn NCKTIO4YEeHuUsA TpaBM
Heo6xoAMMO OTKIOUYUTL o6opyaoBaHMe W [A0XKAATbCA MNOJIHOM
OCTaHOBKM MoOTOpa.
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Bbinyckaemoe o6opyAoBaHMe COOTBETCTBYET TpeboBaHUAM:

—  pasfnyHbIX HOPMaTMBHbIX akToB EC,

—  pasfN4YHbIX rApMOHU3UPOBAHHbLIX CTaHAAPTOB,

— W pasnn4yHbIX HaLuMOHaNbHbIX CTaHAapTOB.
TouHasa nHdopMaums 06 NCNoNb30BaHHbIX HOPMAaTUBHbIX akTax M CTaHAapTax
npuseaeHa B 3asiBNIeHUM O COOTBETCTBMMU cTaHAapTam EC. OHo BbifaeTcs cornacHo
HOpMaTuBHbIM akTam EC 98/37/EG, npunoxeHue II A.
Kpome TOro, npu akcnnyaTtaumm, MOHTaxe 1 AeMOHTaxe nsfenuns 4onoaHUTENbHO
TpebyeTcsa cobnoaaTtb pasnnyHble MeCTHble npeanucaHns. 310 MOryT 6biTb,
HanpuMmep, nNpaBuaa TexHUkM 6esonacHocTn, npeanuncaHuns Coto3a HeEMeLKNX
anekTpoTexHunkoB VDE, 3akoH o 6e3onacHoctn obopynosaHus TOCT, CHUM u 1.n.
CumBon CE HaxoAWTCs Ha 3aBOACKOM Tabnnuke Unn B HenocpeacTBEHHOW 6/11M30CTH
OT Hee. 3aBoackas Tabnuuka pacnosioxeHa Ha Koprnyce MOTopa Wan Ha paMe.

—  pu MOHTaxe n AeMoHTaxe usgenus s3anpelieHa pabota B OANHOUKY.

- Bce pabotbl (MOHTax, [AEMOHTaX, TexHuMyeckoe 06CnyXuMBaHue,
MHCTanNsumnsa) paspewlaeTcs BbIMOHATb TO/IbKO MPU OTKJIKOYEHHOM OT CeTu
obopynoBaHun. Usgenue AOMXKHO 6biTb OTCOEAMHEHO OT 3/IEKTPUYECKOM
cetTM W 3alMueHO0  OT HeCaHKUMOHWPOBAHHOIro  BKI4YeHus. Bce
BpallatoLWmMecs 4acTm AOSKHbI 6bITb OCTaHOB/EHbI.

— OnepaTtop AO/XeH HeMeAsleHHO coobwaTb CTapllieMy OTBETCTBEHHOMY
nuvuy o ntoboi HeMcnpaBHOCTM UM HenpaBuibHOM paboTe obopyaoBaHuUs.

—  [Mpu nosiBNeHnn cneaywmx HEUCNPaABHOCTEN, CHMXaWMX 6e30nacHoOCTb
paboTbl, onepaTop 06a3aH HeMeAeHHO BbIKOYMTL 060pyaoBaHMe:

—  OTka3 nNpefoxXpaHUTesbHbIX U/UNWU KOHTPOSIbHbLIX YCTPOMCTB
—  TNoBpexaeHne BaxkHbIX AeTanen
—  MNoBpexaeHne 3/1eKTPUYECKUX YCTPOMACTB, MPOBOAOB M U30SILNN.

—  WHCTpYMeHTbl W ApYyroe OCHalleHUE [OJSIKHbl XPaHUTbCS B CheunasnbHo
npeaHasHayeHHbIX MecTax, 4Tobbl obecneuMBaTb UX HAAEXHYH W
6e3onacHyto paboTy.

— Tpu paboTax B 3aKpbiTbiX MNOMeLWeHUaX Heobxoaumo obecneyntb
[OCTaTOYHYI0 BEHTU/ISLMIO.

-  Npun npoBeaeHumn CBapOYHbIX pa6oT n/vnum paboT C
anekTpoobopynoBaHmeM HeobxoanMo y6eanTbCsi B OTCYTCTBMM OMAacHOCTM
B3pblBa.

— [JonyckaeTcs WUCMNonb3oBaHWEe TONbKO AOMYLIEHHbIX W MPOBEPEHHbIX
oduumManbHbIMK CNyX6aMn TakenaXHbIX U CTPONOBOYHbIX CPeaCTB.

— TakenaxHble cpeacTBa [AOMKHbI noabupatbcs B  COOTBETCTBUMM  C
KOHKpPEeTHbIMK ycnoBusimu (KIuMMaT, rpy3os3auensl, rpy3s v T1.4.). Ecnum
nocne MCrnonb30BaHWs OHW He CHMMalTCs C 060pyaoBaHUsA, UX HYXHO
oTyeTIMBO 0603HauMTb Kak Takenax. B panbHenlwem TakenaxHble
cpeacTsa noanexar 6epeXxHoOMYy XpaHeHuIo.

—  MoaBuxHble BCMoMoraTesibHble NoAbEMHbIE cpeacTea cnepyet
MCMoNb30BaTh Tak, YTobbl obecrneymBanacb MX YCTOMYMBOCTbL BO BpeMsi
aKCnayaTauuu.

— TMpu nonb3oBaHWM NEpPeaBUXHbIMU  FPY30MOABEMHbLIMU  CPeACTBaMu
crneayeT NPUHSTbL Mepbl MO NPeAoTBPaLLEHNIO ONPOKNALIBAHNUS, CMELLEeHMS,
cocKasnb3blBaHUSA rpysa 1 T.M.

— He ponyckaTb HaxoXaeHue naein noa BucAWMMUM rpy3amu. Kpome Toro,
3anpelaeTcs nepemellatb BUCSLWME Tpy3bl Hag pabouynmmMm Mectamu, rae
Haxo4aTcs Noau.

— Mpu wncnonb3oBaHWUM NepeaBUXHbIX TPy30MNOAbEMHbIX CpPeacTB, npu
HeobxoamMmocTn (Hanpumep, npu orpaHu4yeHHoM o0630pe), cnepyet
npvBneYyb elle o4HOro YenoBeka AN KoopanHaumMm pabort.

— TopHuMaeMbli rpy3 cregyeT TpaHCNOpTMpPOBaTb Tak, u4Tobbl npu
OTK/IIOYEHUN  SNEKTPONUTAHMUS  HUKTO He nocTpagan. 3anpeLieHo
NpoBOAMTbL TakuMe paboTbl Ha OTKPbLITOM BO3AyXEe MpU MAOXMX MOFOAHbLIX
yCNnoBuUSIX.
3T ykasaHusi Heob6xoamMo cTporo co6nroaartb. Heco6nrogeHue

MOX>KeT MNpUBECTU K TsXKenbiM TpaBMaM MepcoHana um/vam K
3HauYMTeNbHOMY MaTepuasbHOMY yLiep6y.

Bbinyckaemoe ob6opyaoBaHue paboTaeT Ha nNepeMeHHOM TMpPOMbIWIEHHOM TOKe

6onbwow cunbl. Heobxoanmo cobnogaTe MeCTHble npeanucaHms (B yactHoctu, VDE

0100, cootsetcTBYtowme MOCT wu CHUM). Mpu ocywecTtBNEHNM NOAKIHOUYEHUN

cnepyet PYKOBOACTBOBATbCA  TEXHUYECKUM nacnopTom «DnekTpuyeckoe

noakntoyeHmne». Cneayer cTporo cobnogatb yCTaHOBMNEHHbIE TEXHMYECKMEe AaHHble!
Ecnn npousowno Bbikao4veHMe o6opyaoBaHMA KakuM-nnb6o
npeaoxpaHUTEeNbHbIM  YCTPOMCTBOM, MOBTOPHOE BKJ/IlOUEHMe
pa3peliaercsa TOJIbKO nocne nomcka " ycTpaHeHus
HencnpaBHOCTM.
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ONacHOCTb NOPAXXEHUSA S/IEKTPUUECKUM TOKOM!

HenpaBunbHoe o6palleHne C 3/IeKTPMYEeCKMM TOKOM BO Bpemsi pa6or
Ha 3/1eKTpo060pyaAOBaHMM ONACHO AN XU3HU! DTN paboTbl AO/MKHbI
BbIMOJIHATBCA TOJIbKO KBaIM(PUUMPOBAHHbIMKU  cneuyuanncTamm-
3N1IeKTPUKaAMMU.

BHuMaHue!

He ponyckaTtb nonagaHua snaru! Npu nonagaHuu Bnaru B kabenb OH
CTAaHOBMUTCA HENpPUroAHbiM K AaZibHeWLen SKCrJlyaTaumn. 3anpeLweHo
norpy><atb KoHel kabens B nepekauMBaeMyro Win APYryto XUAKOCTb.
Heucnonb3yembie Wbl AO/IKHbI 6bITb OTK/IIOYEHbI U U30/IMPOBaHbI!

PaboTalownini Ha ob6opynoBaHWW oOMepaTtop AO/MKEH 3HaTb 06 31eKTpU4eckom
NOAKJIIOYEHUMN U3AENUSA, @ TakKe 0 crnocobax ero OTK/IYEHUS.
Mpu BKAKOYEHMM 060pPYAOBAHUSA 4Yepe3 3/eKTPUYECKME TMYCKOBble YCTPOMCTBA,
0COB6EHHO 3/1EeKTPOHHblE - TUMa YCTPOWCTB MJIaBHOrO nycka v npeobpa3oBaTenei
4acToTbl, B Uensax cobnoaeHns yKasaHuUW MO 3/1eKTPOMarHUTHOW COBMECTUMOCTMU
TpebyeTcsa yuuTbiBaTb MpeAnucaHus W UMHCTPYKUMW  U3FOTOBUTENS  AaHHbIX
YCTPOMCTB. BO3MOXHO, NOTpebytoTcss NpUMeHeHMe 3KpaHWMPOBaHHbLIX TOKOBEAYLLMX
kabenen n kabenen ynpasneHus.
BHumMmaHue!
MoakntoueHune pa3spelwlaercsa npousBoAuTb JiMWIb  4epes
KOMMYTaLMOHHYIO annapatypy, oOTBe4yawuwyi TpeboBaHuaM
6e3onacHOCTU 3Kcnnyatauuu, ctaHaaptam P® v ponyctumyro kK
NPpUMEHEeHUI0 Ha TeppuTopumn P®. MobunbHblie n pagnotenedoHbl
MOryT NpuBOAUTb K Nepe6osaM B paboTe yCTaHOBKM.

OcTOpOXXHO! dnekTpoMarHuTHOE usnydyeHume!

dneKTpoMarHUTHoOe M3JlyyeHue npeacraBsiieT ONacHOCTb AN YXU3HU
nwogen ¢ kapamoctumynsitopamu. Heo6xoaMMo yCTaHOBUTbL Ha
annapaTtypy cooTBeTcTBylowue Tabnumukm wn o6patutb Ha 3T0
BHUMaHUe N1L, KOTOPbIX 3TO kacaercsa!

Hawe o6opyaoBaHue, BkAOYas nNpeaoxXpaHUTenbHble  YCTPOWCTBA, NyNbT
ynpaBfeHuss U MNOAbEMHblE YCTpONCTBa 06s3aTenibHO AO0/MKHbI ObITb 3a3eMseHbl.
Ecnn  wnMeeTcs  BO3MOXHOCTb  KOHTakTa  06CnyXuBawwWero nepcoHana cC
obopynoBaHMeM MK nepekayMBaeMoOn XWAKOCTbO (Hanpumep, Ha CTPOUTENbHbIX
nnowankax), 3aseMseHHoe CoefMHEeHUEe AO0MKHO ObiTb AOMOSHUTENBHO 3alUULLEHO
aBTOMaToM 3aWMTHOro oTktodeHms (Y30).

SnekTpoobopyaoBaHue no AEeNCTBYIOWUM cTaHaapTtam

COOTBETCTBYET KJlacCy 3aluTbl ABurartenein IP 68.

Mpw akcnayaTaunn mMspenus noanexaT cobnaeHUo BCe AENCTBYIOWME 3aKOHbI U
npeanucaHns no obecneyeHuo 3awuTbl pabouyero Mecta, nNpeaoTBPALLEHUIO
HecYacTHbIX C/lly4yaeB W 06palleHnio C 3NeKTPUYECKMMW MawunHamn. B uensx
6e3onacHo/ paboTbl Monb3oBaTesb AOMXKEH 4YeTKO pacnpenenvtb 0683aHHOCTU
cpean nepcoHana. Becb nepcoHan HeceT OTBETCTBEHHOCTb 3a cobnioaeHue
yKasaHHbIX npeanucaHui.
O6bpalwaTtb BHWMaHWe, 4YTO BO BpeMs 3KChayaTauuMu Bpallalowuecs aAeTanu
(pabouyee koneco, nponennep) WMEKT OCTpble KPOMKWM W3-32 Hanuuus B
nepekaynBaeMom XUAKOCTU onpeaesieHHbIX BKIOUYEHWA.
OctoposxxHo! Bpawarwwmecs geranu!
BpawaowmmMmuca  Aetansimm (Hanpumep, pa6ounm KOJ1IECOM
nponeasiepoMm M T.n.) MOryT 6biTb HaHeceHbl TpPaBMbl WM pAaxe
oTpe3aHbl KOHEYHOCTU. [ina npoBeAeHUA N06bIX paboT MO PeMOHTY U
o6cnyxmBaHuio Heo6xoAMMO OTK/IOUYUMTL O6opyaoBaHuMe OT ceTu M
A0XKAATbCA NOJIHOW OCTAaHOBKM MOTOpa.

O6opyaoBaHMe OCHALLEHO Pas/IMyHbIMU MPEeAOXPaHUTENbHBIMU U KOHTPOJIbHBIMU
YCTPOMCTBAMM, TaKUMW Kak, NMPUEMHbIe ceTyaTble PUNbTPbI, AaTYMKN TeMnepaTypbl,
YCTPOWCTBO KOHTPOSIS Kamepbl YNAOTHEHWMA M T.MN. 3TW YCTPOWCTBa 3anpeLieHo
AEMOHTMPOBaTb MM OTKIIOYaTb.
Mepen BBOAOM B  3KCMjyaTauumilo 3TU  YCTPOWCTBA, HanpuMep, AaTyuMku
TeMmnepaTypbl, MOMJIaBKOBblE BbIKAOYATENN M T.M. AO/MKHbI 6bITb MOAKIIOYEHbI
cneumanmcToM-371eKTPUKOM K COOTBETCTBYIOLWEMY Npubopy ynpasBneHus wunaun pene
(CM. TexHuyeckuih nacnopT «3nekTpuyeckoe noAakyeHne»). Ob6sasatenbHa uUX
npoeepka Ha paboTocnocobHocTb. [N onpeaeneHHbiX YCTPOWCTB (Hanpumep,
Tepmuctopbl PTC unn pgatunkm PT100) TpebyeTcs npuMeHeHWe COOTBETCTBYIOLLErO
npubopa ynpaBneHus unu pene. ST nNpubopbl ynpasneHusi/pene MOXHO
npruobpecTn y n3rotoBuTeNs Uan B CeLMann3MpoBaHHOM TOProBon opraHmMsaumm.
MepcoHan pomkeH 3HaTb 06 wmcnonb3lyembix npubopax
ynpasneHusi/pene n npymHuune mx pa6orbl.
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OcToporKHO!

3anpeuwjaerca aKcnayaTtauus o6opynoBaHus, co CHATbIMMU,
noBpeXXAeHHbIMU WM HEeUCNpaBHbIMU MNpeaoXpaHUTENIbHbIMU WU
KOHTPOJIbHbIMMU YCTpOUCTBaMu!

O603HayeHHble CMMBOJIOM B3pbiBO3awmThl (EX) MpUMEHSI0TCA BO B3PbIBOOMACHOWN

aTMocdepe. Ans akcniayatauuMyM BO B3pbIBOOMACHOW aTMocdepe msgenvs LOSKHbI

COOTBETCTBOBaTb OMpeAeneHHbIM HOpMaMm. Kpome Toro, nofib3oBaTeneM AOJIKHbI

cobntopatbcs onpeaeneHHble npasuia NOBEAEHUS U HOPMATUBHbIE aKThbl.
Uspenus, KOTOpbIle AOoNyLEeHbl K 3KCMyaTauum BO
B3pblBOOMNAacHO aTtmocdepe, uMeloT B HauMeHoBaHun cyddbukc
«Ex» (Hanpumep, T... Ex...)! Kpome TOro, Ha 3aBoackoi Tabnuuke
nMmeetrca cuMmBon <«Ex»! Tpu wucnonbzoBaHMM uU3fenun BO
B3pbiBOONAacHoi aTtmocdepe HeobxoaMMO Takke cobnroaarb
yKasaHua, npuBeAeHHble B rjasBe «3awwura OT B3pbiBa nNoO
cTaHpapTy ...»!

N3pnenve, B 3aBUCMMOCTM OT MowHOCTM (KBT), BO BpeMms aKkcniyaTauuu cospaeTt
3BYKOBOe AaBfieHne B AnanasoHe oT 7046 (A) no 11046 (A).
JencTteutenbHoe 3BYKOBOe AaB/fieHME 3aBUCUT OT HeCKOSIbKMX (akTopoB. K HuM
OTHOCHATCS,, HanpwuMmep, MeTo4 M TUM MOHTaxa (Cyxoil, MOKpbI/, MEPeHOCHOM),
KpenneHne npuHaanexHocTen (Hanpumep, YCTPOWCTBO MOMPYXHOrO MOHTaxa) u
Tpy60onpoBoAOB, MECTO 3KCnayaTauum, rnybuHa norpyxeHus u T.4.
BHuMmaHue! Hocutb cpeacTBa 3awWmTbl OpraHoB cnyxal
CornacHo AencTByOLMM 3aKOHaM, HOPMaTUBHbIM aKTaM, cTaHAapTaM
M npeanucaHMaM, HauMHasas CO 3BYKOBOro pasneHusa 856 (A)
o6sa3aTenbHO HOlUeHMe CpeacTs  3aluTbl  opraHosB  cnyxal
Monb3oBaTtenb HeceT OTBETCTBEHHOCTb 3a BbINOJIHEHUE 3TOro
npeanucaHusn!

Kaxpas nepekaymMBaemasl XWAKOCTb OTJMYAETCA MO COCTaBy, arpeccMBHOCTH,
abpa3uBHOMY [eNCTBUIO, COAEPXaHWIO TBEpAbIX BKIYeHUK wu  T.4. Hawe
obopynoBaHne npuMeHsieTcs BO MHOrmx obnactax. bonee TouyHas uHdopmaumsa o6
3TOM npuBeAeHa B rnaBe 3, TexXHUYeCKoM nacrnopte o6opyaoBaHWs U B
noaTBepxaeHUn 3akasa. 06sa3aTenbHO CnefyeT yyuuTbiBaTb, YTO U3-3a U3MEHEHUS
MJIOTHOCTM, BSI3KOCTM WM COCTaBa >XWAKOCTU MEHSIIOTCa U rmapaBanyeckue
napameTpbl nsgenus.

Ans pasnuyHbIX NepekaynBaeMbix cpes Takxe TpebytoTcs passiMyHble MaTepuansl U
dopMbl pabounx konec. Yem TouHee HyayT cBefeHMsa Ana 3akasa, TeM nydwe byaet
aaanTupoBaHo obopyaoBaHWe K 3TUM TpeboBaHWsIM. ECnn BO3HMKAIOT M3MEHEHUS B
06nacTm NnpuMeHeHus u/unu B nepekaynBaeMor XuaKkocTu, Heobxoanmo coobwmnTb
M3roTOBUTENIO 4SS aganTaumm o6opyAoBaHME K HOBbIM YC/TOBUSM.

MNpu nepexoge o6opyaoBaHMS Ha HOBYK XWAKOCTb HeO6X0AMMO Yy4uWUTbiBaTb
cnepytoulee:

— O6opypoBaHMe, KOTOpOE 3KCM/yaTMpOBasoCb B CTOYHbIX  M/Mnun
NpOV3BOACTBEHHbIX BOAAX, NMepes MCMosib30BaHWEM C YMCTOM U NMUTbEBOWN
BOZOM AONXKHO ObITb TLWATENBHO OYULLEHO.

— O6opynoBaHue, paboTaBllee C OMacHbIMKM AN 340POBbS XWAKOCTSAMU,
nepea CMEHOW >XWAKOCTU AO/MKHO 6biTb ob6e3zapaxeHo. Kpome Toro,
crnepyeT yTOYHUTb Y U3roTOBUTENS BO3MOXHOCTb MCMOJSIb30BaHUS AaHHOI0
060pyf0BaHWA C APYTON XUAKOCTbIO.

- B obopygoBaHuM, KOTOpOE 3KCMyaTUpPyeTCcs CO CMa3ouyHOW MK
oxnlaxpalLwen dKXUAKOCTbIO (HanpuMep, MacsioM), Mpy  MOBpPeXAeHUU
TOpUEBOro YMJIOTHEHMS BO3MOXHO MonagaHuve 3TOW  KMAKOCTU B
nepekaynBaemyto cpeay.

OnacHOCTb, Bbi3biBaeMasi B3pblBOONacHbIMU cpeaamu!
NMepekaunBaHue B3pbiBOOMNACHbIX Xxuakocten (HanpuMmep, 6eH3nHa,
KEpPOCHHa U T.A.) KaTeropuyecku 3anpeLieHo. T usaenua He
npeaHasHa4veHbl AN NepeKkavyMBaHua NoAo6HbIX Xuakocren!

B paHHOM rnaBe npuBoaMTCa obwas MH@opMaums o0 rapaHTuiiHbIX 06s3aTenbcTBax.
[loroBopHble MOMOXEHUs1 Bceraa MMeKT MNPUOpPUTET M He OTMEHSIIOTCS [JaHHOM
rnasom!

M3rotoBuTenb 06a3yeTcs ycTpaHsATb Jobble HeucnpaBHOCTM W AedekTbl B
n3aenunsx, NOCTaBNEHHbIX UM, €CIN BbIMOMHANNCL CeayoLmne YC0BUS:
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—  OueBunaHbI gedekT MaTepmana n/mMnn KOHCTPYKLMK.

- O pedektax wu3rotoBuTento coobulaeTcs MNUCbMEHHO B  Te4yeHue
[lOrOBOPEHHOr0 rapaHTUMHOro Cpoka.

—  W3pgenue mMcnonb30BanoCb TOMbKO MO HA3HAYE€HUIO U B NPeayCMOTPEHHbIX
YCNOBUSIX 3KCMyaTauum.

—  Bce npepoxpaHuTenbHble U KOHTPOJIbHbIE YCTPOMCTBa OblM NOAK/IOYEHDI
1 MpoBepeHbl KBanMdUUMPOBaHHbIM NEPCOHAJIOM.

EcnM [0roBopoM He YCTaHOB/IEHO WHOrO, rapaHTWiHBLIA CpoK cocTaenasetr 12
MecsLUeB C AaTbl BBOAA B 3KCMayaTauuio unv 18 Mecsues € AaTbl NOCTaBKW. MHble
YCNOBMS A0/MKHbI 6bITb YKa3aHbl B MMCbMEHHOM BUAE B MOATBEPXKAEHUM 3aKasa. OH
ANUTCS HEe MeHee, YeM [0 YCTAaHOB/IEHHOM0 AOroBOPOM KOHLI@ rapaHTMIHOMO CpoKa
nsaenuvs.

[ns peMOHTOB, 3aMeHbl, AOOCHAaCTKM W nepefenoK [AOMyCKaeTcs WCNonb30BaTb
TO/IbKO OPUrMHAMNbHbIE 3aMacHble YacTu, NOCTaBASIEMblE U3rOoTOBUTENEM. TONTbKO UX
NpYMeHeHMEe rapaHTUPYIOT MaKCMMasibHO BO3MOXHbI CPOK CNyX6bl U HAAEXHOCTb B
pabote o6opynoBaHWs. DTW AeTanu, Y3Nbl W 3anacHble 4acTu cneunanbHo
paspaboTaHbl A1 NOCTaBNsSieMbIX M3aennin. HecaHKUMOHMPOBAHHbIE AOOCHACTKU U
nepenenkm U UCNoJsIb30BaHME HEOPUIMHANbHbIX 3amnacHbIX YacTeill MOXET BEeCTU K
Cepbe3HbIM MOBPEXAEHUAM W3AeNUs U/WAn K TSHXKenbiM TpaBMaM nepcoHana, 3a
NocneacTBMSA KOTOPbIX M3rOTOBUTENIb OTBETCTBEHHOCTU HE HECET.

HeobxoAnMO perynsipHo NpoBOAUTL MNPeAyCMOTPEHHble OCMOTPbl M paboTbl Mo
TEXHUYeCcKoMy obcnyxmBaHuio obopyaoBaHus. VX npoBeaeHne paspelleHo TOSbKO
OMbITHbIM, KBanU@UUMPOBAHHLIM W MOMYYMBLUMM CrneunanbHbIi AOMNYCK nuvuaM.
Obsi3aTenbHO BeAeHWe npwunaraeMor BegoMOCTM paboT Mo  ocMoTpaM U
TEXHUYeCKoMy 06cCnyXuBaHuio, HeobxoaMMoe AN KOHTPONAS  NpoBeAeHUs
npeannucaHHoro  TexHu4yeckoro obcnyxuBaHms w  ocMoTpoB. Pabotel  no
TEXHUYECKOMY 06CNyXMBaHUIO, He NpeAyCcMaTpMBaeMble HACTOALWEN WUHCTPYKLUMEN,
a Takxe BCe BMAbl PEMOHTHbIX PaboT AO/KHbI MPOBOAUTLCS TOSIbKO U3roTOBUTENEM
WM aBTOPMU30BAHHOW CEPBUCHONM OpraHmn3aunen.

BenomMocTb  onepaTopoB-MalUMHUCTOB HEO6XOAMMO 3ano/iHSATb CBOEBPEMEHHO,
aKKypaTHO M MOMIHOCTbIO. B 3TOM BEAOMOCTM KaXAoe /MU0, AOMNYyLEHHOe K paboTe
C u3genueM, yaocToBepsieT MosyYeHUe MHCTPYKUMM MO MOHTaXy W 3KchyaTauuu,
NpPOYTEHME, YCBOEHNE N €€ NMOHUMAaHKE.

Henonagkn w© HeucnpaBHOCTM, BAMsOWMe Ha 6e30MacHOCTb 3KChyaTauum
n3aenus, AOMKHbI 6blTb HEMEANEHHO U KBanMUUMPOBaAHHO YCTPaHeHbl 06yYeHHbIM
3TOMYy nepcoHasnoM. U3genue pgonyckaeTcs K 3KCrnyaTaunum TOMbKO B TEXHUYECKM
MCNPaBHOM COCTOSIHUW. BO BpeMsl yCTaHOBNEHHOro AOrOBOPOM FrapaHTUMIHOIO CpoKa
PEMOHT M34enus paspellaeTcss BbIMNOJHATbL  TOMbKO  WU3roTOBUTENO  U/uam
aBTOPU30BaHHOM CepBUCHOW oOpraHusaumen! MsrotoBuTenb ocTaBnsieT 3a coboin
npaso notpeboBaTb OTNpPaBWUTb HeWcrnpaBHoe 060pyAOBaHWE Ha 3aBOA B LENsiX ero
ocmoTpa!

3a NosIBMBLUMECS HEUCNpPaBHOCTU W AedeKTbl U3roToBUTENb HE HeceT HUKaKoMh
OTBETCTBEHHOCTM B CneayloLwmux cny4dasx:
HenpaBuibHO BbIMNO/HEHHbIN Noa6op 060pyAOBaHUSA M3-3a HEBEPHbIX
[AaHHbIX NOSb30BaTENS UM 3aKa3umKa
—  HecobniogeHne ykasaHui No TexHuke 6e30nacHOCTW, NpeanucaHuii u
HeobXxoAnMbIX TpeboBaHW, yCTaHaB/IMBAEMbIX 3aKOHOAATENbCTBOM U
AaHHOW MHCTPYKLMEN MO MOHTaxXy M aKcnayaTaumm
—  HenpaBunbHoe TpaHCNOPTUPOBKA U XpaHeHue
—  HenpaBuibHbIN MOHTaX/AEMOHTaX
—  HenpaBunbHoe TexHunyeckoe o6cnyxumBaHve
—  HenpaBwibHO BbINO/HEHHbIE PEMOHTHbIE pPaboThbI
—  HenpaBunbHO BbINOSIHEHHbIE CTPOUTENbHbIE PaboTbl
—  XuMn4yeckue, aNeKTPOXMMUYECKME N SNIEKTPUYECKNE BO3AENCTBYOLWNE
dakTopsbl
OKcnayaTaumMoHHbIA M3HOC
Mpw 3TOM wncknloyaeTcss nobasi OTBETCTBEHHOCTb WM3rOTOBMTENS 3@ MPUYUHEHHBIN
dursnyecknin n/mnn matepuanbHbin yuiepb.

ObLlymne cBegeHus

FrapaHTuiHbIf CpoK

3anacHble Yactu, 4OOCHACTKa
v nepesenku

TexHn4yeckoe o6cayxuBaHne

BeAoMocTb ornepaTopos-
MalIMHUCTOB

lNoBpexxaeHns nsaenns

Hcknroyenne
OTBETCTBEHHOCTU



3 OnucaHue ugenus

Bbinyck 060pyaoBaHUs NPON3BOAUTLCS C MOCTOSIHHBIM KOHTPONieM KadvecTsa. [pu
NpaBUIbHOM MOHTAXe U PerysiipHOM TEXHUYECKOM 06CNyXnBaHUN rapaHTUpyeTcs
6ecnepeboiiHas pabota obopyaoBaHus.

[MorpyxHble (bEKaﬂbele HaCOCbl MPUMEHATCA B HACOCHbIX CTaHUMAX, Ha OYNUCTHbIX Ucnonb3oBaHue no

COOPYXEHUSIX U APYrUX NPeAnpUsTUSX ANs OTBEAEHUS KOMMYHaNbHOMN U HasHayeHuro, 06/1acT1
NPOMBILLSIEHHOM CTOYHOM Boabl. CTOUHAsA BOJA TaKXXe MOXET CofepxaTb TBepable rpuMeHeHns
BKJIIOYEHUS.

MoTopbl TMNa T ucnonb3yeTca A7 MOKPOro MOHTa)a. HekoTopble TUMbl MOTOPOB
OrpaHMYeHHO NOAXOAAT A1 CYXOro U NepPeHOCHOro MoHTaxa.
He ponyckaercsa 3kcnjlyataumMa B <«4yaBKawwem» pexume! B
3aBMCUMMOCTM OT TUMa MOHTa>ka M TUMa MOTOpa, HacoC AOJHKEH
6bITb NOrpy>KeH B NepeKkauynBaeMylo XXUAKOCTb, KaK MMUHUMYM, A0
BEpPXHEN KPOMKM Kopnyca rmapaB/indeckoi 4yactm nam moropa!

Hacoc npegHasHadeH ansa nepekaympaHus cnabo WM CUNbHO 3arpsi3HEHHOW BOAbl.  YC/10BUsS1 SKC/lyaTaumm
Mpy wncnonb3oBaHWM CTaHAAPTHOro 060pyAoOBaHUA MNepekayMBaeMasi XWAKOCTb
LIOKHa MMeTb MAOTHOCTb He 6onee 1050 kr/m3 n BsA3KOCTb He 6onee 1x10°m%/c.
Ona paboTbl ¢ abpasnBHbLIMW U arpecCMBHBLIMU XUAKOCTAMWU TaKXe NpOWU3BOAMTCS
obopynoBaHve B cneuvanbHOM MCMOAHEHUU. [N BbISCHEHWUS APYTMX BO3MOXHbIX
obnacrteii npuMeHeHUss Heob6XOAMMO MNPOKOHCY/bTUPOBATbCA C W3rOTOBUTENEM.
TouHble paHHble 06 wcnonHeHun 060pyaAoOBaHUA NpuBeAeHbl B TEXHUYECKUX
OaHHbIX.
YnpaBneHne HacoCOM MOXEeT OCYLUEeCTBAATbCSA CO CneuuanbHO npeayCcMOTPEHHOro
MyHKTa ynpaBneHuUs unum npu noMoLmM cCooTBETCTBYOLLEro Npubopa ynpaBneHus.
B 3aBMCMMOCTM OT UCMOJIHEHUS, HACOC MOXKET 3KCMJlyaTUpPOBaTbCA
C pa3/IM4yHbIMM TUNAaMM MOHTaka. Heo6xoanmo co6nropaTtb Bce
yKa3aHuA no pexxuMmy paborbl Hacoca U MUHUMaJIbHOMY
NOKPbITUIO BOAOM!
BHUMAHME! O6opyaoBaHue He ABJISETCA CaMOBCaCbIBAalOLWUM,
T. e. anA paboTbl Hacoca pabouee koJsieco Bcerga AO/HKHO 6biTb
MOJIHOCTbIO MOrpy>KeHo B NepeKkaunBaeMom XMAKOCTH.

HacocHbIi  arperaT CcOCTOMT M3 MOTOpa, KOpMyca HacoCHOW 4actu U KOHCTpyKuus

COOTBETCTBYlOWEro paboyero Kosieca. HacoCHbI arperat WMMeeT MOAY/bHYHO
KOHCTpYKLMi0. C 3TUM CBA3AH pasfiMuHbIA BHELHWUI BUA KOMMIEKTHbLIX arperaTos.

Qj T12 T1i3 : I$,T1}'

Puc. 3-1: BHelwHW BUA pa3NIMYHbIX arperaTos
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Ban n pe3bboBble coefMHEHMs BbINOJIHEHbl U3 HepXaBelLlelh cTanu. TpexdasHblin  MoTop
ACUMHXPOHHbIA MOTOp COCTOMUT M3 cTatopa C O6MOTKamMM M3 MNpoBOAA K/AacCOM
msonauumn «F» unn «H» 1 Bana MoTopa C nakeTom poTtopa. lMuTalowmii kabenb
paccynTaH Ha BbICOKME MexaHWYeCKMe Harpy3kum M UMeeT BOAOHENpPOHWULAEMYIO
060M104Ky ANS 3alMTbl OT NepeKaynBaeMon XUAKOCTU. 3axuMbl kabeneil B MoTope

TakXe 3alulieHbl OT TMPOHUKHOBEHUS K HUM MepeKaynBaeMon XWAKOCTU.
MpuvMeHsieMble NMOALMMHUKN KayeHUsl UMEeIT CMasKy Ha BeCb CPOK CNyXbbl U He
TpebytoT obcnyxmneaHus.

Kopryc HacoCHOW 4acTu U3roTaB/MBAETCS M3 pasfiMyHbIX MaTepuanos u, B Hacoc
3aBMCMMOCTM OT UCMONHEHMS, MOXET MNOCTaBNSATLCA C PA3/IMUYHBIMKU NaTpy6KamMu.
Bnarosapsi 3TOMy HacOC COEAMHSIETCA C COOTBETCTBYIOLLEN CUCTEMOM
Tpy6onpoBooB. Koprnyca HeKOTOPbIX HACOCHbIX YacTel MMeloT 0TBepCTME C
KPbILLIKOM AN OYMCTKW. Yepes Hee MOryT yaansTbCs pasfiMuHble 3acopeHus. B
3aBMCMMOCTM OT TMMA NPUMEHSIEMOI HAaCOCHOM YacTn, OHa MOXET BbiTb OCHAaLLEeHa
LEeNEBbIM YNIOTHEHUEM. LLleneBoe ynnoTHEHME HaXOAMTCS BO BCacbiBaloLLEM
naTpy6ke nav NpsiMo B KOPMYCe HACOCHOM YacTu. MoABMXKHOE M HEMOABUXHOE
KOJIbLIO LLENIEBOrO YNIOTHEHWUSA UMEIOT 3a30p MeXAy paboyunM KONecoMm u
BCacbIBalOWMM NaTpybKoM. ECnm 3TOT 3a30p CAULLKOM 60MbLLIOMN,
NPOU3BOAMTENBHOCTb HACOCa YMEHbLLUAETCS U/UIM 3TO MOXET NPUBECTU K
3acopeHuto. Mpu 60/1bWOM U3HOCE 3TU KOJbLa AOKHbI 6bITb 3aMEHEHbI.

B Hacocax cO LWHEKOBbIM paboyMM KOMECOM BeNuMYMHA 3a30pa Mexay pabouum
KOJIECOM WM BCacCbIBalOLWMM NaTpy6KOM perynmpyeTcsi pacnopkamu!

B 3aBMCMMOCTM OT UCMONTHEHWS, YMIOTHEHNE MEXAY HacoCOM U MOTOPOM YnnorHeHune
ocyu.l.eCTBnﬂeTca TpeMsi pasnnyHbIMKM cnocobamum:
ABYMS OTAENbHBIMU TOPLEBLIMU YMJIOTHEHWUSIMU C NOC/eA0BaTeNbHbIM
pacnosioxeHnem,
—  [ABYMS$ TOPUEBbIMU YMIOTHEHUSIMU B OAHOM 6/104HOM KacceTe u3
HepXaBeloLwen cTanm,
OAHWM TOPLIEBbIM YNJIOTHEHWEM U OAHMUM pafuanbHbIM YNNOTHEHWEM Bana.
|-|O,CI.BVI)KHbIe W HenoaBMXHble KO/MbLUa MPUMEHSEMbIX TOPUEBbLIX YMIOTHEHUNA
BbINOJIHEHbI U3 Kapbuaa KpeMHus.

Kopryc YMIOTHEHMIA pacrofioXeH MexAay KoprycamMum MoTopa W Hacoca w  Kopryc yrnioTHeHus
M3roTOBfIEH W3 CEporo 4yryHa wWaM Hepxasetwowein crann. Koprnyc ocHalleH

KamMepow YnioTHeHW. Kamepa ymnioTHEHMI 3anosiHeHa 6enbiM  MeAUUMHCKUM

Macnom, 6narogaps 4emy obecrneumBaeTcs ANMTeNbHas CMaska W OoxnaKaeHue

YMNAOTHEHMS.

Pabouee koneco KpenuTcsi HEMOCPEACTBEHHO Ha Basy MOTOpa M NMPUBOAUTCS UM BO  Pabouume Kosieca
BpallleHne. B kayecTBe MaTepuanoB MPUMEHSAIOTCS pas/fiMyHble BUAbI YyryHa. Ecnu

TpebyeTcsa ocobas 3alwmTa OT M3HOCA, TO MOAXOAsWwMe Ana 3Toro pabouve koneca

M3roTaBNMBAOTCA U3 OTOENEHHOro YyryHa «Abrasit» WaM YyryHHble MOKpbIBaOTCS

3alMTHBIM CI0EM M3 XWUAKOW KepaMuku. B 3aBMcMMOCTM OT obnactv npuMeHeHus,

MCnonb3yloTcs paboume Kkoneca pasnuuHbiX (OpM, Hanpumep, KaHasbHble,

LWHeKoBble UM BuUXpeBble. Kak npaBwusio, 3akpbiTble paboune Koneca OCHaLleHbI

KOSIbLIOM LLENeBoro yrnjoTHEHUS.

MoTop ocHalaeTcs TepModaTynKamMmn Ans 3almTbl OT neperpesa. Kamepa lpenoxpaHuTesnbHbie 1
YNAOTHEHWW CO CKOJIb3SILLMM TOPLUEBbLIM YM/IOTHEHUEM OMUMOHANBLHO OCHALLaeTcs KOHTPOJIbHbIE YCTPOHCTBa
3/1eKTPOAOM KOHTPOSA NpoTeykn. OH OTK/IOYaeT HacoC, eCn B Kamepe YMI0THEHUN
nosiBNSAETCS HeAONYCTUMbIN YPOBEHb BOAbl. KpoMe TOro, Hacoc ocHallaeTcs
3/1eKTPoAaMn AN KOHTPOJSA NPOTEYEK B KaMepe MOTopa M B KIIEMMHOWN Kamepe.
Ecnu Boga nonagaet B MOTOP, KIEMMHYIO KaMepy UKW B KaMepy YM/I0THEHWUI, TO, B
3aBMCMMOCTM OT TUNa NOAKAIOYEHMS 1 Npubopa ynpasaeHns, NosBAsSeTcs
npeaynpexaawwmnin curHan u/munn obopyaoBaHue OTKIIIOHAETCS.
TouHble pAaHHble 06 Wcnosb3yeMbiX MpeAoOXpaHUTENbHbIX W
KOHTPO/IbHbIX YCTPOMCTBAxX M MX MOAK/IOYMEHUMM MpUBeAEHbl B
TEXHUYECKOM Mnacnopte Ha cTpaHuue «CxeMa 3/1eKTpu4YecKkoro
noaksiroueHuns »!
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KOHCTpyKUMs HACOCHOIro

PykosTka arperata

3aBoackas

-
Tabnuuka

Kopnyc MoTopa

Kabenb a3neKTpon1raHms

Kopnyc kamepbl
YMNNOTHEHWA
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|
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J

\ e
| |

Kopnyc Hacoca HanopHbii natpybok

Puc. 3-2: KOHCTpYKLMSI HACOCHOrO arperata
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B 0603HauyeHnn cogepxutca nHdopmaums o6 NCNoNHEHNM HAaCOCHOro arperaTa

NMpumep Hacoca: FAO08.xx RFE

FA Morpy»xHow deKkanbHbIA Hacoc

08 MoacoeanHeHne HanopHoro natpybka (x10 = HanpuMep, DN80)
XX Yuncnosas xapakKTepucTMKa rmapaBanyeckmx napaMeTpoB Hacoca
RF Matepunan (RF — HepxaBewwas cTanb)

E WcnonHeHne paboyero koneca

UcnonHeHunsa pabounx konec

OgHononactHoe paboyee Koneco

TpexnonactHoe paboyee KONeco

PexyLlunii MexaHmsm

LLIHekoBoe paboyee koneco

YeTblpexsionactHoe paboyee Kosieco

Buxpesoe paboyee Kosieco

[ByxnonacTHoe paboyee Koneco

§N§<mzom

BuxpeBoe paboyee KONECO CO B3MYUMBaAOLLEN FOSIOBKOM

Mpumep moTopa: T17-6/12HEXx

X Tun moTtopa (FK, FO, FKT, HC, T)

17 JnameTp nakeTa cTaTopa B CAHTUMETpax

6 Yncno nap NoaKCoB

12 OnnHa nakeTta B caHTUMeTpax (OKpyrieHHas)
H MexaHn4yeckoe UCNosHeHue

Jonyck K paboTe BO B3pbIBOOMACHbIX 30HaX

BapuaHTbl MEXaHUYECKOro UCMNOJIHEHUSA

1 pagvanbHoe yrnjoTHEHME U 1 CKOJb3siLLEee TOPLEBOE YIJIOTHEHME

2 OTAEeNbHbIX CKOJb3SLWMX TOPLEBbIX yHﬂOTHEHMl)'I

KacceTHoe 6104HOE YyNIOTHEHME

NcnonHeHune MOTOpa Ansg Mewankum

H
G
K
R
[3

UcnonHeHne moTtopa ans KRR

Ta6bnuuya 3-1: MapkupoBKa TMna

Kopnyc MoTopa Tuna T 3anonHeH Bo3ayxoM. OTBOA BblAenstowerocs npu paéore
Tenna obecneynBaeTcs Yepes Kopnyc 1 Aasnee B NepekavynmBaeMyo XUAKOCTb u/unm
B OKpY>XaloLlWmnit Bo3ayx. Heo6xoaMMo 06paTuTb BHUMaHME Ha Creayloulee:

Mpu norpy>HoM u MO6MILHOM MOHTa)>Xe HAaCOCHbIN arperar
AOJKEH 6bITb MNOrpy>keH A0 BepXHel KPOMKK Kopnyca Motopa. [ins
HEKOTOpbIX TUMOB MOTOPOB KOPMNyC MOTOPa MOXeT BbICTynaTb U3
»unakoctu (pexxum pa6ortbl S2). B atom cnyuae Heo6xoaumo
yunTbiBaTb cneayroulee: npm pabote Hacoca ypoBeHb YXMAKOCTU He
AOJIXKEH OMNYyCKaTbCA HNXXe BepXHel KPOMKMU KOpnyca HaCOCHOM
4yacTu U BpeMs TaKoi paboTbl )XECTKO periaMeHTUpyeTcsa B
KpaTKOBpPEMEHHOM pexxumMme (S2-...).

AnA HeKoTopbiX TUMNOB MOTOpPOB T Tak)Ke A[ONyCKaeTcsa CyxXou
MOHTa>X. 3TU HaCOCHble arperartbl pa3pellaeTcs 3KChlyaTupoBaTb
TOJIbKO B KPaTKOBPEMEHHOM pexkume (S2-...).

MapkupoBka Tuna

OxnaxxageHune

CumBoOn 0O603HaueHue CMMBon 0O603HaueHue 3aBosckasi Tabnyka

P-Typ Tun Hacoca Foa nsrotosneHms
M-Typ Twnn MoTopa P HoOMMHanbHasi MOLWHOCTb
S/N CepuiiHbli HOMEp arperara F YacTtoTa ToKa
Q Mopaya U HOMWHanbHOe HanpsixxeHue
H Hanop I HoMWHanbHbIN TOK
N Yuncno obopoToB Isr [MyckoBoOM TOK
TPF TeMnepaTypa XWAKOCTHU SF CepBuc-dakTop
(makc.)
IP CTeneHb 3aWmThl Ise Tok npu cepBuc-akTope
oT Tun MOHTaxa MC Cxema nogkoveHue
(s=norpy>Hoii/e = cyxoi) MoTopa
Cos @ KocuHyc cdun \Y MakcuManbHas rnybuHa
Norpy>eHus
IMZ/S OnameTp pabouero
Kosieca/4mcno CTyrneHem

Ta6bnuya 3-2: O603HaueHMe AaHHbIX Ha 3aBOACKOM Tabnanuke
TexHu4yeckue AaHHble
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o4 N3roToBsieHns:

Arperat

HoMep 3akasa:

CepwuiiHbli HOMep:

OnuncaHue n3genus:

Wilo-EMU

Twn Hacoca:

FA...

McnonHeHue:

A

Mogenb:

0

[AvameTp paboyero Koneca:

-/OTKOPPEKTUPOBAH: -

JononHutensHoe o6opyaoBaHue:

Twnn MoTopa:

T..

McnonHeHue:

A

Mogenb:

0

HanopHbin natpybok

BcacbiBaowmii natpybok

Tabnuuya 3-3:

Mogava Q:

JaHHble paboyesi ToYku*

Hanop Hman:

Yuncno o060poToB:

HanpsixeHue:

YacroTa:

50 My

Tabnuua 3-4:

MNMyckoBOW TOK:

JaHHbie MmoTopa*

HOMMWHanbHbIN TOK:

HOMMHasbHas MOLLHOCTb:

Tun nycka:

Mpsimoin

KoadpdunumeHT mowHocTtun (Cos phi):

Makc. YacToTa BK/IOYEHWN:

15/uac

MWHWManbHbI NepepbiB MEXAY BKIOYEHUSMU:

3 MUHYTBI

Cepsuc-akTop:

1.00

Pexunm paboThbl

Morpy>»XHoV MOHTax:

S1

CyxOW MOHTax:

0O603HayeH1e B3pbIBO3aALUNTDI:

Homep B3pblBO3aWmUThI:

Tabnuuya 3-5:

Kamepa moTopa: ===

3annBaembiii o6bem/

Kamepa ynnoTHeHwWi: =

Esso Marcol 82 (6enoe MeanumMHCKOE Macno)

CMa3o4yHoe CpeACTBO

Cucrema oxsaxaeHus: o

Tabnuua 3-6:

Hacoc:

lMokpbiTns

Paboyee koneco:

Tabnuua 3-7:

LLTtekep:

DnekTpnyeckoe

Mpnbop ynpaeneHuns:

rNnogkJsiro4eHne

OnvHa nuTtatowero kabens:

10.00 m

Mutatowmmn kabenb 1

Kon-Bo:

Tnn:

Pa3mep:

Mutarowmmn kabenb 2

Kon-Bo:

Tun:

Pa3mep:

Mutatowmn kabenb 3

Kon-Bo:

Tun:

Pazmep:

KOHTponbHbIN Kabenb

Kon-Bo:

Tun:

Pa3mep:

KOHTpO/iIb KaMepbl YNJIOTHEHUI

Kon-Bo:

Tun:

Pazmep:

Ta6bnuuya 3-8:

Twvn MOHTaxa:

Morpy>xHow

| o6uee
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Bua MoHTaxa: BepTuKanbHbIN

Makc. rnybuHa norpy>xeHus: 12,5 m

MWHMManbHOEe NOKPbITUE BOAON: 0,1m

Makc. TeMnepaTypa nepekaynBaeMomn XnaKocTu: 40 °C

Pasmepbi: CM. IUCT AaHHbIX/KaTanor
Macca: CM. IUCT AaHHbIx/KaTanor
3BYKOBOE AaBJieHUE: B 3aBMCMMOCTU OT CUCTEMBbI
Ta6bnuuya 3-9:

*NencTBUTENbHO ANS CTAaHAAPTHBIX 3HAYeHUI (NepekavynBaemas XnAKoCTb: yncras

. 3 -6 \a2 . ° .
BOAa, NNOTHOCTb: 1kr/am°. BsaskocTb 1x107° m%/c. Temnepatypa: 20 C. JaBneHue:
1,013 6ap)
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4 TpaHCNOpPTUPOBKA U XpaHeHue

Mocne goctaBku 060pyaoBaHNE Cpasy MPOBEPUTb HA KOMMIEKTHOCTb U OTCYTCTBUE
nospexaeHunin. 06 o6HapyKEHHbIX HEAOCTATKaxX v MOBPEXAEHUAX CleayeT
COO06LWNTb TPAHCMOPTHOM KOMNAHUU U U3rOTOBUTENIO B leHb AOCTaBKU, B
NPOTUBHOM Cilyyae ntobble NpeTeH3umn 6yayT OTKIOHEHbl. OBHapyXeHHbIe
HEAOCTaTKM M MOBPEXAEHUSA A0/KHbI OblTh 3aMKCMPOBaAHbI B MOCTABOYHbIX MUK
OTrPY304UHbIX AOKYMEHTaXx.

Mpyn  TpaHCMOpPTMpPOBKE  AOMyCKaeTcs  MpUMMEHeHMe  TONbKO  CreunanbHo

npeayCMOTPEHHbIX U AOMYLWEHHbIX CTPOMOBOYHbIX CPEeACTB, TPAHCMOPTHbLIX CPeacTB

M NOAbEMHbIX MexaHu3MoB. OHW AOKHbI UMeTb TpebyeMyio rpy30noAbeMHOCTb U

obecneumBaTb HaAEXHYI TPAHCMOPTUMPOBKY M3aenuvs. Mpu ncnonb3oBaHuM uenewn

MUX cneayeT 3aKpennsThb.

MepcoHan AO/MMKEH MMETb COOTBETCTBYIOLWWYO KBanuduKauuio Ans Takmx paboT un Bo

BpeMs paboTbl AO/KEH BbINOMHATL BCE AEWCTBYHOLME MECTHble npeanucaHus no

TexHuke 6e30MacHOCTU.

MoctaBka ob6opynoBaHMs C  3aBOAA-U3roTOBUTENST WAM  OT  MOCTaBLUMKA

NpoM3BOANTCS B COOTBETCTBYIOLLEN YMAKOBKE, 4SSl UCK/TIOYEHUS ero NMoBpeXAeHUN

npyv TPaHCMNOPTMPOBKE M XpaHeHuu. Mpu AanbHenwen neperpyske obopyaoBaHus

crnepyeT 6epexxHO COXPaHSATb YMakKoBKY A1 MOBTOPHOIO UCMOIb30BaHMS.
BHuMmaHue! He nponyckaTtb 3aMmep3aHus!
Mpu ncnonb3oBaHumn B 060pyaoBaHUM NUTbEBOW BOAbl B KauecTBe
oxsaxxaatowero/cMasoyHoro cpeacrTBa nspgenue AOJIKHO
TpaHCNOpPTUPOBaTbCA TakuM o06pasoM, UYTO6bl MCKIOYUTb
3amep3aHue. Ecam 3T0 HEBO3MOXXHO, TO BoAaa u3 o6opyaoBaHus
AoJKHa 6bITb cnuTta n o6opyaoBaHune nNpocyleHo!

HoBble nocTaBneHHble n3genus NoAroToBNeHbl ANS XpaHeHus He MeHee 1 roga. B

C/ly4dae NpoMeXyTOYHOro XpaHeHWs usgenue nepes OTMNPaBKOM Ha ckiag cnegyet

TWwaTenbHO OYNCTUTD!

Ons obecneyeHns ycnoBuin xpaHeHnst HEO6X0AMMO:

—  W3penue HapexHO yCTaHOBUTb Ha MPOYHOE OCHOBaHME W 3aluTUTb OT
onpokuabiBaHus. Mpu 3TOM MOrpy>XHble Melasnkn, CKBaXMHHble HAacoCbl B
HamnopHbIX KOXYyXaX XPaHSATCS rOPU30HTanbHO, a deKanbHble, ApeHaxHble
M CKBaXWHHble HAcocbl - BepTUKanbHO. [onyckaeTcs XpaHeHue
CKBaXWHHbIX HacoOCOB B FOPU30OHTaNIbHOM MOMIOXEHUU. Mpu 3TOM HYXHO
cneamTb 3a TeM, 4Tobbl OHM He nporubanucb. B NpoTMBHOM cnyyae B
pe3ynbTtaTte BO3A4EWCTBMS HeAONYCTUMbIX U3rnbarowmnx HanpskeHumn
BO3MOXHO NMOBpeXAeHne Hacoca.

OnacHOCTb, Bbi3biBaeMasi nageHuemM!

3ANPELLEHO ycraHaBnmBaTb Ha XpaHeHue usaenue,
npeaBapuTesibHO He 3akpenus ero. Npu nageHnn uspenusa
BO3MO>KHO NOJiy4eHue TpaBM rnepcoHanom!

—  Hawwu u3genns MoryT KpaTKOBPEMEHHO XpaHWTbCA Mpu TemnepaType He
Huxke -15°C. Cknaackoe noMelleHue AOSKHO 6biTb cyxuM. Heobxoammo
obecneunTb HagexHoe OT 3aMep3aHuss XpaHeHWe B MOMEeLWEeHUn ¢
TeMnepaTypoy B AnanasoHe ot +5°C go +25°C.

[onyckaercsa xpaHeHue usfenus, 3ano/IHEHHOro NMTbeBoM
BOAOW, B NOMELLEHUSIX C MNOJIOXKUTENIbHOW TeMnepaTypoi He
6onee 4-x Hepenb. NMpun 6onee ANNTENBHOM XpaHEHUN X
Heo6Xx0AMMO ONMOPOXKHUTb U NPOCYLUNTD.

—  3AMPEWEHO xpaHuTb wu3genve B rMOMeWeHUsxX, rae nNpousBoASATCS
cBapoyHble paboTbl, TaKk KakK M3/ydeHWe U BblAensiolmecs rasbl MOryT
paspyliaTtb 31acTOMepHble AeTann U NOKPbITUS.

— [Ona npepoTBpalleHMs nonagaHus 3arpsi3HEHUn B usgenus HeobxoanMo
HaAEeXHO 3aKpbITb UX BCAcCblBalOLWME U/UIK HarHeTawowmne naTpyoxu.

— Bce certeBble kabenu cnegyeT 3akpenuTb M NpegoXpaHuTb  OT
M3/10MOB/M3rnboB, NOBpeXAEHUA N NPOHUKHOBEHMS BRaru.

OnacHOCTb NOPa>XeHUs NIEKTPUYECKUM TOKOM!

MoBpexxaeHHble kabenu SJIEKTpoONUTaHUA ABAAIOTCA UICTOYHUKOM
onacHoOCTU AnA >xusHu! NoepexxaeHHble kabenun AoMKHbI 6bITb
HeMenNeHHO 3aMEeHEeHbI KBanMCbVILIVIpOBaHHbIM SJIEKTPUKOM.

BHuMmaHue! He nponyckatb nonagaHuma snaru!

Mpu nonagaHun Bnaru B kabenb oH Nony4yaeTr NOBPEXAEHUA U
CTaHOBUTCA HENPUroAHbIM ANSA AaJ/ibHEeNLero NcnoJsib3oBaHus.
3ANPELLEHO cBo60aHbIN KOHel kabensa norpy»artb B
nepeKauyMsBaeMyro wiu nobyro Apyryo XXMaKocCTb.
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Heo6x0AMMO UCKIOUYNTL BO3AENCTBME Ha U3Aenne NpsiMoro CoOsIHeYHOro
CBeTa, BbICOKMX TeMrepaTyp, MOpo3a v Mblan. Bbicokne nnmn Huskue
TemMnepaTypbl MOIyT NMPUBECTU K CEPbE3HbIM NMOBPEXAEHUAM MpPornensiepos,
pabounx Konec n NOKpbITUNA!
Heobxoanmo perynsipHo (He pexe 1-ro pasa B Mecsl) NpoBopayMBaTtb
paboune koneca wnu nponennepsl. Bnarogaps 3ToMy npefoTBpallaeTcs
3aK/IMHWBaHWME MOALIMMNHUKOB M OBHOBNSETCS C/OM CMa3KM B CKOJb3SILLEM
TOPLUEBOM YMAOTHEHWW. B wusgennsix c peaykTopoM mnpefoTBpallaeTcs
3aK/IMHUBaHWE LecTepHel U1 obecneymBaeTcs BO306OHOBNEHME COs
CMasku (4TO NpPensiTCTBYET NMOBEPXHOCTHOW KOPPO3un).
OcTopoikHo! OcTpble KpoMKu!
Ha pa6ounx konecax v nponesnsiepax Moryt 6biTb OCTpbie KPOMKHM.
Heco6nrogeHne mep 6e30nacHOCTU MOXKET NMPUBECTU K
nonyyeHuto TpasM! Heo6xoanmMo ncnonb3oBaTbh 3alyUTHbIE
pyKaBuuUbl.

Mepea BBOAOM B 3KCrJlyaTauumito mnocne ANUTENbHOro XpaHeHus usgenue
HEo6XoAMMO OYUCTUTL OT 3arpsi3HEHWW, Hanpumep, MNbUIM U OCTaTKOB
Macna. Takxe HeobxoAMMO NpPOBEPUTb JIEFKOCTb Xo4a WM OTCyTCTBUE
noBpexXaeHni NOKPbITUIN paboumx Kosec U Nponesnepos.
NMepea BBOAOM B 3KcnnyaTauuilo o6sa3aTesibHO NPOBepUTb
YPOBHM 3anosiHeHua (Macna, 3a/MBKM pABUratens M T.m.)
Ka)>aoro uspenusa v, npu HeobxoammocTtn, pgonutb. Uspenus,
3a/iMuBaeMble NUTbEBOW BOAOW, Nepen BBOAOM B 3KCNJlyaTaluio
AOJKHbI 6bITb €10 3anuTbl B Heo6xoaumom obbeme! [laHHble O
3aJIMBKe npuBeAeHbl B TEXHUYECKOM NacrnopTe MalluuHbl!

MoBpexxaeHHble NnOoKpbITUA AO0JKHbI 6bITb HeMenneHHo
BOCCTAQHOBJI€HbI. Tonbko HenoBpexXxaeHHoe nokKpbiTHUE
MONTHOCTbIO BbINOJIHAAET CBOE Ha3HayeHue!

Mpu cobnioaeHnn 3TUX Npaswu, U3LeNnMe MOXET XpaHuTbcs 6onee ANUTENbHbLIN
CpoK. BHMMaHue, anacTtoMepHble AeTann MU NOKPbITUS NOABEPXKEHbI €CTECTBEHHOMY
cTtapeHuto. MNpu xpaHeHWn cBbille 6 MecsueB HeobXoAMMO MX MpPOBEpsiTb U, Npu
Heo6x0AMMOCTU, 3aMeHsATb. B cnyyae BO3HMKHOBEHMS BOMPOCOB obpalaintecb K
narotosuTtesnto!

N3penus, koTopble MocbiliakTcss 06paTHO Ha 3aBOA-M3rOTOBUTESNb, AO/KHbI ObiTb
YMUCTbIMM M B COOTBETCTBYHOLIEN YyMNaKOBKE. DTO O3HA4yaeT, YTO m3aenune A0KHO
ObITb OYMLLEHO OT 3arps3HeHMn, a Npu NPUMMEHEHMW BO BPeAHbIX ANsS 340pOBbs
XKMAKOCTSAX AOMKHO OblTb 06€e33apaeHo. YnakoBKa A0/IKHA HaAeXHO 3awuuiaTtbh
usgenve oT NoBpexaeHun. B cnyyae BO3HWMKHOBEHMSI BOMPOCOB obpaliantecb K
n3rotosuTesnto!
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5. MoHTaX

Bo nsbexaHne nosoMok 060pyA0BaHUSA U OMacHbIX TPaBM MpW MOHTaxe cnegyeTt
cobniopaTtb cneaytowme TpeboBaHUs:

—  MoHTaxHble paboTbl, BKOYas C60pPKY M Hanagky, paspellaercs
BbINOJIHATb TO/IbKO KBaNM@PULUMPOBaHHbIM paboTHNKaM c cobnioaeHnem
TpeboBaHuIi TeEXHUKM 6e3onacHoOCTy.

— lMepen HayanoMm MOHTaXHbIX paboT o6opyAoBaHWE U MOHTaXHble
KOMMEeKTbl cnefyeT NPOBEPUTb Ha OTCYTCTBME MOBPEXAEHUN,
NOJTyYEeHHbIX NPU TPAHCMOPTUPOBKE.

MNMocne nepekayMBaHWs BOAbI, COAEpIXKaLLEN U3BECTb, MNHY U LLEMEHT,
Heob6XxoAMMO NPOMbITb 060pYyAOBaHNE YNCTON BOAOW, YTOObI NpeaoTBpaTUTh
obpasoBaHue OT/IOXKEHMI U BbI3BaHHbIE 3TUM MOC/eayowWwme paspyLleHms nnmn
BbIXOAbl U3 CTPOS.

Mpy NCNONb30BaHMM CUCTEM YMpaB/IEHNS MO YPOBHK XUAKOCTU HEOOX0AMMO
YUUTbIBaTb MMHUMaJbHbI YPOBEHb A5 HE06X0AMMOrO NOKPbITUS 060pyAOBaHMUA
BoAOM. He gonyckaTb o6pa3oBaHMs BO3AYLWHON BOPOHKMN (YPOBEHb YTOYHUTL Y
M3roTOBUTENA) M NonajaHus BO34yxa B Hacoc M B cucteMy Tpyb6onposoaos. Ans
yAaneHus nonasLliero Bo3ayxa NpuMMeHsTb BO34YX00TBOAUMKN. 3alumniiante
obopyzoBaHWe OT 3aMep3aHus.

O6beM pesepByapa A0/KEH OblTb paccymMTaH TakmM 06pa3oM, YTo6bl MPONCXoANI0
AOMYCTUMOE YUCIIO BKIIKOYEHUI U BbIKOYEHN 060pyaoBaHMs Npu ero
aBToOMaTM4yeckon pabore.

B03MOXHble BapuaHTbl BEPTUKaIbHOro MOHTaxa 060pyaoBaHUs:
—  Mokpblit (NOrpy>HOI) MOHTaX C YCTPOMCTBOM MOrPY>XXHOro MoHTaxa (BA)
—  Cyxori moHTax (TA)
—  NepeHocHoM (MOBWIbHBIV) MOHTaX C OMOPHbIM OCHOBaHWeM Hacoca (T)

Mpwn paboTe Hacoca Ha Hero AeWCTBYIOT pasfiMyHble BUAblI HAarpy3oK, KoTopble
rnepeparTcs Ha NOALIMMHUKN, YIIOTHEHUS U ApYrue 351IeMeHTbl Hacoca. YTobbl
rapaHTMpoBaTb HaZeXHY0 1 6e3ynpeyHyto paboTy HacocoB Heo6xo0ANUMO
BbINOMIHATL Cneayollee:

1. Hacoc ponxeH 3akpennsTbCs TakK, YTobbl OH He Bpallancs, He Kayasncs
WIN He coBepluan Kakue-nnbo ABUXEHUS, HACOC HeNb3s NoABELUMBATbL Ha
uenu unam Ha Tpoce (puc 1).

2. [Mpw pnuTenbHoW paboTe Hacoc nNpyM MO6UBLHOM MOHTaXe He AOJIKEH
0CTaBaTbCsl He3aKpEeNnIeHHbIM Ha FNaAKoli noBepXxHOCTU (puc 2). Myckosoii
pbIBOK, MOCTOSIHHblE BU6paumm 1 konebaHms Hacoca 6yayT NOCTOSIHHO
ABUraTb €ro no poBHOW MNOBEPXHOCTU. B TakoM cnyyae Hacoc AonXKeH bbITb
3aKpensieH Ha noay uin gpyHaaMeHTe.

L
O
i
-
E 1

Puc 1 Puc 2
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3. [pw cTaumoHapHOM MOHTaxe dukKcaums Hacoca AONXHa bbiTb
npovsBefeHa K HEMoABMXXHOMY OCHOBaHUIO, KOTOPOE He AOJXHO
nepenasaTb, Bbi3blBaTb M OTpaxaTb konebaHusa (puc 3 un 4)

4. NS yCTaHOBKM Hacoca HY>XHO NMPUMEHSITb YCTPOMCTBO MOrPYXHOro
MOHTaxa (NorpyxHas yCcTaHoBKa, puc 3), W11 onopHoe dnaHuesoe
KoneHo (cyxasl ycTaHoBKa, puc 4)., 3aKpernyieHHble HenocpeaCTBEHHO Ha
dyHAaMeHTe cTaHuMn (MK WaxThbl).

5. CoBepLlUeHHO He AOMYyCTUM MOHTaX Hacoca Ha KOHCTPYKLWUK, B KOTOPOM
MOryT BO3HMKATb WUIM KOTOpasi MOXeT nepefasatb konebaHus. Mpu
ABUXEHUWN XMAKOCTM B TpybonpoBoAe WM ero aieMeHTax BO3HMKaloT
CUNbl, KOTOPbIE NPUBOAST K COBCTBEHHbLIM KonebaHuam Tpybonposoaa.
Mpw noakntoyeHnn TpybonpoBoaa K HAacoCy NPOUCXOAUT UX B3aUMHOE
BINSIHWE, MNO3TOMY MOACOEANHEHWE Hacoca K TpybonpoBoay AOMXKHO
Npon3BOAUTLCS Yepe3 KoMMeHcaTopbl. B kayecTBe KOMNEHCaToOpPoOB
MCMONb3YTCA AeMNMUPYIOLUME DIEMEHTbI, HAaNpUMep, Ppe3nHOBbIe
BcTaBku (puc 5).

Pabouas 30Ha fonxHa 6bITb paccyMTaHa Ha KOHKpeTHoe obopyaoBaHue. CneagyeTt
npeaycMoTpeTb BO3MOXHOCTb CBO6OAHOr0 MOHTaXa NoAbEMHOro YCTPOMCTBA,
HeobxoAMMOoro Ans MoHTaxa/AeMoHTa)xka ob6opyAoBaHMs. MecTo MOHTaxa
ob6opynoBaHUa AOMXKHO 6bITb 4OCTYNHO A5 paboTbl NOABLEMHOIO yCTpolicTBa, 6e3
CO34aHu1sA ONacHbIX U aBapuiiHbIX cuTyaumii. O6opyaoBaHue ycTaHaBIMBaETCS C
MOMOLLbIO MOHTAXXHOIO KOMMJIEKTa Ha NPOYHOE OCHOBaHMe.

JINHUKN 3nekTponuTaHus A0MKHbI BbITb MPONOXEHbI TaK, YTO6bI B Nt06oe BpeMs
obecneunTb 6e30MacHyto aKCyaTaumio N He3aTPYAHEHHbI MOHTaX/AeMOHTax
obopyanoBaHus.

SneMeHTbl KOHCTPYKUUIA U dyHAAMEHTbl AO/MKHbI UMETb AOCTAaTOUYHYH NMPOYHOCTD,
4TObbI 06ecneunTb HagexHoe kpenneHne. dyHaaMeHT U3roTaBiMBaeTCs B
COOTBETCTBUM C MPOEKTOM M 3@ €ro NoAroToBKy, MPOYHOCTb, MPaBUIbHOCTb
pa3MepoB M HECYLLYH COCO6HOCTb OTBeYaeT Bnagenel obopyaosaHms!

Cyxol xoA Hacoca KaTeropuyecku 3anpeuleH. Nostomy ob6s3atenbHO Heo6xoaAMMo
NPUMEHSTb YCTPOMCTBO yNpaB/iieHWs MO YPOBHIO U 3alUUTy OT CyXOro xoaa.
XuakocTb, Nonagatowas B WaxTy, He A0/KHA NajaTbh HEMNOCPeACTBEHHO B 30HY
paboTbl Hacoca, T.K. NpX 3TOM BO3A4yX NOnagaeT B XWAKOCTb N COOTBETCTBEHHO B
Hacoc. 2T0 NpuBOAMUT K HebnaronpusaTHbIM yCnoBmsaM paboTbl Hacoca, B HaCTHOCTU
Kk Bnbpaumm, obopysosaHme paboTtaeT HEpaBHOMEPHO M NoABepraeTcs
MOBbILWEHHOMY M3HOCY M KaK CNeACTBME 3TO MOXET NPUBECTU K BbIXOAY M3 CTPOS.
[ns npaBuMNbHOrO NOABOAA XUAKOCTM K HAcCOCy He06X0AMMO NPUMEHATb
Hanpasnsowme nnn oTbolHble WUTKK.
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Ona cHuXeHna TypbyneHTHOCTM NOTOKa M NpeAoTBpaLleHUs BO3MOXHOCTH
06pa3oBaHus Ny3blpbKOB BO34yXa B pe3epByape psAoM CO BCacCblBaKOLUM
naTpybkoMm Ha Bxo4e B pe3epByap yCTaHaB/MBaeTCsl OTOOMHbIN WNTOK. HMXHMIA
KpaW WwuTKa Bceraa AoskeH 6biTb NOrpy>XeH B BOAY, 3TO O3HAYaeT, YTO OH A0JIKEH
6bITb PacnoioXXeH HMXe MUHUMabHOMO YPOBHS BOAbl B pe3epByape (puc 6).

iR

Puc 6

B KaHanM3auMOHHbIX HACOCHbIX CTaHUMSIX, B KOTOPbIX NOABOASALWMIA Tpy6onposoa
pacnosioXXeH HaMHOro Bbllle Hacoca, Uin CTaHUMsa MMeeT Masblil 06beM n
HEBO3MOXHa yCTaHOBKa CTaHAapTHOrO OTOOMHMKa pEKOMEHAYETCSl yCTaHaBAnBaTb
Tpyby-racutesnb, B KOTOPON NPOUCXOAUT 3HAYUTENIbHOE CHUXEHNE KUHETUYECKOMN
SHepruun B orpaHMYeHHOM o6beMe U OHa npeaoTBpallaeT obpa3oBaHMe BO3AYLUHbIX
ny3bIpbkOB B pe3epByape (puc 7).

- LA L

F oo D] T OTBEpCTHE ANA |
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B KaHann3aumMoOHHbIX HACOCHbIX CTaHUMSAX HanopHbIM TpybonpoBoa, Kak npaswuno,
naetT BBepX. Mpu Bblk/OYEHMM Hacoca TBepAas B3BeCb (Hanpumep, necok),
coaepxallascsi B nepekaynBaeMom XUAKOCTU, oceaaeT BHU3 B HANOPHOM
TpybonpoBoze n Ha Bcex NpensaTcTBusax. MoaToMy 06paTHbIN knanaH AoskeH 6biTb
yCcTaHoBMeH TakvM o6pa3om, UTobbl oceAatoLime YacTuLbl He OTKNaAbIBaNCh Ha
HEM W He Mewann PyHKUMOHNPOBATb. DTO 03HAYAET BbIMO/IHEHUE CNeayoLWnX
TpeboBaHwuit:

1. He xenaTenbHO ycTaHaBnMBaTb 06paTHbIM KnanaH B BEPTUKabHOW YacTu
TpybonpoBoaa, 4To6bl UCKNIOYUTL OCeaHne YacTul, Ha HeM. HapylueHus
(PYHKUNMOHNPOBAHMA MOMYT NPOSIBASATLCSA B BUAE HEPAaBHOMEPHOW nodayu,
BMOpaunn NoABUXHbIX YacTeil obpaTHOro kianaHa, yMeHbLleHMM Npoxoaa
1 o6paTHOro NOToKa XWAKOCTU. B ganbHenweM MOXeT NMPOM30INTN NoNHas
6noknpoBka obpaTHOro knanaHa. B xyawem cnyyae obpaTHbIA KianaH
BooOLLe nepecTaHeT OTKPbIBATbCS, YTO NPUBEAET K HApyLUEHUIO
PYHKLMOHNPOBaAHUSA BCel CTaHUMK. MNpu HanMyuu ASIMHHOIO HanMopHOro
TpybonpoBoaa obpaTHbIl KnanaH Bceraa HeobxoauMo pacnonaraTb B €ro
rOpU30HTasIbHOM YacTu.

Puc 8. TBepaasi B3Becb Ha 06paTHOM KJ1anaHe.

Puc 9. TBeppas B3Becb ocepaeT Ha Tpybe.

2. O6paTHbI kKNnanaH u 3anopHas apMaTypa AO0/IKHbl MOHTUPOBATLCS TakKUM
o6bpa3oM, 4Tobbl 06ecneumnTb K HUM JIerKMn AOCTYI A/t MPOBEPKN U
04mnCTKM. Mpy BO3MOXHOCTM 3aMopHyo apMaTypy HeobxoamMmo
pacnonaratb B OTAENbHOM KOMIOALE.

3. Ecnm HeT BO3MOXHOCTM CMOHTMPOBAaTb 06paTHbIN KnanaH Ha
ropu30HTasIbHOW YacTu HanopHoro TpybonpoBoaa U/Mnu HanopHbIn
Tpy60onpoBoA4 KOPOTKMUI, TO MOXXHO CMOHTMPOBaTb 06paTHbIM KianaH B
HauBbICLIEN TOUKE BEPTUKANbHOW YacTu HanopHoro Tpybonposoaa. He
AonyckaeTcs pa3sMelleHne 06paTHOro kianaHa HenocpeacTBEHHO Ha
Hacoce, TO eCTb B HUXHEN YacTu HanopHoro Tpybonposoaa.

* He BXxoANT B 06bEeM nocraBKkyn Hacoca.
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Mpv nepekayMBaHWM CTOKOB Hesb3s AOMYCKaTb OCEAaHWUsi B3BELUEHHbIX YacTuL, Ha
OCHOBHbIX 3/1EMEHTaX, 3TO MOXET MPUBECTU K HapyLleHuto B paboTe apMaTypbl U
HaCoCoB.

1. [MoakntoyeHne HanopHoro Tpy6onpoBoaa He AO0SXKHO MPOU3BOANTLCS K
HUXHEN YacTu KonnekTopa. B 3ToM cnyyae B3Becu ckanamBaloTCs B MecTe

NOAKI/IIOYEHNSI U NMPOBOAAT K HapyLLueHusiM B paboTe o6paTHOro kianaHa u
Hacoca.

HEJIb34

2. TpybonpoBoa A0/MKEH BCeraa NoAcoeAnHNATLCS K BEPXHEN YacTu KosekTopa
Nno HanpasfeHWIo NOoToKa.
3. Apwmartypa (0bpaTHbI knanaH v 3aaBMXKKa) AOJKHbI MOHTUPOBATLCS Nepes,
MEeCTOM NpUCOeANHEHUS K KOTEKTOPY
Hannyuwwnin BapmaHT NOAKAOYEHNS: NOABOASWMI TpyHonpoBoA NOACOEANHUTL K
BEpXHel YacTu KonneKTopa C HarnpaB/ieHNeM NOoACOENMHEHNS — CBEPXY BHU3.
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MOHTa’)KHbIE
npuHagne3@xxHoCcTn

MakcmManbHas rpy30noAbeMHOCTb A0XHA ObiTb BbIWE, YEM CYMMapHbIA BeC [1oBOPOTHBIN NOALEMHUK
obopynoBaHus, NPUCOEANHEHHbIX 3/IEMEHTOB U Kabenei. CneayeT obecneunTb

He3aTpyAHeHHY0 1 6e30MnacHy0 BO3MOXHOCTb NOAbEMA M OMyCKaHUs

obopynoBaHus. B 30He NOBOPOTa He AOMXKHbI HAXOAUTLCS NPENATCTBUS U Kakme-

nmbo Mewatrolwme npeameThl.

C nomolubto KabenbHbIX XOMYyTOB TOKOBeayLlMe NpoBoja KpensTtcsa K TpybonpoBony  KabesbHbiii XoMyT

WU ApYroMy ocHalweHnio. OHM AOMKHbI NpeAoTBpallaTb NpoBMUCaHMe u

nospexaeHne TOKOBeAYLMX NPOBOAOB. B 3aBMCMMOCTM OT ANMHBI U Beca kabenen,

XOMYTbI AO/IXKHbI YCTaHaBNIMBaTLCS Kaxable2-3 M.

Cneaute 3a TeM, 4Tobbl BCerga nmencs HeobxoaAnMbIN MHCTPYMEHT (Hanpumep, KpenesxHbisi matepuan n
raeyHble K4UN) n/unn apyrom matepman (Hanpumep, Abens, CTAaXHbIE aHKepbl U MHCTPYMEHT

T. n.). KpenexHbii MaTepuan gonxeH obnagatb AOCTAaTOYHOM NPOYHOCTbIO, YTOObI

obecneunTb HageXHbI 1 6e30MacHbI MOHTaX.

Mpu MoHTaxe obopyaoBaHMA CrieayeT yunTbliBaTb Cleaylollee: MoOHTa)XX

—  OTn paboTbl MOTYT BbINOAHATLCS TONLKO KBaNUMULMPOBAHHBIMU
cneumanucramm

—  PaboTbl Ha anekTpoobopyAOBaHMM MOTYT BbIMOHATLCS TOMbKO
cneumanmcTamm-aneKTpukamu.

— O6opyaoBaHuMe NOAHUMATL 3a PYKOATKY MM FPY30BYIO NPOYLUUHY, HU B
KOeM c/lyyae He 3a nuTanwwmi kabenb. MNpu MOHTaxe C UCMoNb30BaHNEM
uenen, uenu A0KHbI KPENUTLCSH K HAacoCy 3a NPOYLUWHbLI UK PYKOSATKY C
noMoLLbIO cneunanbHbix ceper. CpeacTBa nogbema obopyanoBaHus
(TakenaxHble cpeAcTBa) AO/KHbI UMETb AOMYCK HaA30PHbIX Cyx6.

— MNoanexaTt cobnoaeHno BCe NpaBuna, NnpeanmMcaHns U 3akoHbl no pabore
noA BUCALLMMUN U C TSKENBbIMU FPy3aMu.

— MNonb3yiTecb HeO6X0AMMbBIMU CPeaCTBaMU MHANBUAYANbHON 3aLUMThI.

— B cnydyae onacHOCTW NOSIBAEHUSA SA0BUTBLIX W yAYLIAKOWKNX ra30B NPUHATL
BCE Mepbl ANs UX yaaneHus (NpoBeTpMBaHWE) N UCKITIOHEHUS MOPaXKeHUs
nepcoHana!

— Kpome TOro, noanexar cobnogeHunio oTpacseBble NpeanncaHuns no oxpaHe
TpyAa 1 TexHuke 6e30nacHOCTH, a TakXe NOSIOXKEHUS HaCTOoALLEN
«MHCTPYKUMKN MO MOHTaXYy W 3KCMyaTaumm».

—  MNepen MoHTaXxxoM obopyaoBaHMA CieayeT NpoBEpUTb 3aliMTHOE NOKpbITUE
Hacoca u MoTopa OT Koppo3uu. [Mpu obHapyxeHnn aedeKToB Ux cneayer
YyCTPaHuThb.

TONbKO NMPU HaJIN4YMM MOJTHOLLEHHOIO 3alMTHOIO NMOKPbITUA AOCTUraeTcs
onTMMasbHasA 3alinMTa OT KOPpPO3UM.

OnacHocTb napgeHus!

Mpu MOHTaXxe 060pyaOBaHMA U NPUHAANEXXHOCTEe paboTbl
Npou3BOAATCA HENOCPEACTBEHHO Y Kpas pe3epByapa.
HeBHMMaTeNnbHOCTb U/1M HEBEPHbIN Bbl6Op oaexkabl MOryT

NMPUBECTU K NaaeHuio. Mpo3nuT onacHOCTb AA KXU3HuU! i
Heo6xoanmo cobaropatb Bce Mepbl 6e3onacHoCTy.

Ecnu Bo BpeMsi pa60oTbl KOpNyc MOTOpPa BbICTyNnaeT us
nepekauyMBaeMoi XMAKOCTU, TO Heo6xoanmMo cobnroaaTb ycnoBust
peXxMMa sKCIJlyaTauum AJi HENOrpy>XeHHOro COCTossiHusA Mortopa!
Ecnu OH HeykasaH, 3anpeLwaeTcs 3KCrJlyaTupoBaTbh HacocC C
BbICTYNalOLMUM U3 XXKMAKOCTU KOpNycom motopa! B 3ToM cnyyae
Heo6x0AMMO NPUMEHSTb MOTOP, NOAXOAALLMNA AN CYyXOWH
YCTaHOBKM.
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Onsi MOKporo (MOrpy>HOro) MOHTaXa AOMXKHO 6bITb YCTAHOB/IEHO YCTPOMUCTBO
MOrpy>HOro MOHTa)a, KOTOpOe OTAE/bHO 3aKa3blBaeTcs y usrotosutens. K Hemy
NoACOEAMHSIETCS CMCTEMA HamnopHbIX TpybonpoBoaos. MNMpucoeanHeHHas cuctema
TpybonpoBoA0B A0/MKHA ObITb CAMOHecyLen, T. €. OHa He A0J/HKHa ONMpaTbCs Ha
YCTPOWCTBO MOrpy>HOr0 MOHTaxa. TpybonpoBoabl N0 BCEl ANMHE AO0NXKHbI 6bITb
TakK 3aKpeneHbl, 4Tobbl UCKNIOUUTL Npy paboTe nepemelleHne u Bubpaunio
obopynoBaHusa. Paboyas 30Ha fosXHA 6bITb paccuMTaHa TakuM 06pa3oM, YTobbI
YCTPOMCTBO MOrpy>XHOr0 MOHTa)a MOM/10 MOHTUPOBATbLCS M 3KCMyaTupoBaTbcs 6e3
npobnem. Pasmepbl Hanpasnasowmnx Tpy6 Ana onyckaHus/moagbemMa Hacoca
3anpawmBaTb Y usrotoputens. Ona TexHM4Yeckoro ob6cnyxmsaHuns U/mnm peMoHTa
Hacoc AonXeH 6biTb BbIHYT U3 paboyeri 30Hbl. 9TO BO3MOXHO B 110601 MOMEHT
6narogaps yCTpOMCTBY MOrPy>XHOr0 MOHTaxa.

O6opyaoBaHue AO/HKHO 6biTb 0 BEpXHEW KPOMKM Koprnyca MoTopa

MOJIHOCTbIO MOrpy>KeHo B NepeKauyuBaeMyro YXUAKOCTb.

—  CMOHTMpOBaTb U HAAEXHO 3aKpenuTb YCTPOMCTBO MOrPY>XXHOro MOHTaxa B
paboueit 30He. (Ecnu Bbl ncnonb3yeTte opurMHanbHOE YCTPOMCTBO
NOrpy>XHOro MOHTaxa, TO CBeAeHUs O MOHTaxe Bbl HaligeTe B
NPUIOXEHUN K AAHHOW MHCTPYKUMM MO aKcnayaTaumu!).

— O6opyaoBaHuWe NoAroToBUTbL AN paboTbl C YCTPOUCTBOM MOMPY>XKHOIO
MOHTaxa.

— TpoBepuTb NPOYHOCTb KPEnIeHUs OCHOBaHMS YCTPOMCTBA MOrPyXHOro
MOHTaxa ¥ ero paboTocnocobHOCTb Nepea 3amnosiHEHWEM pe3epByapa.

— O6opyaoBaHuWe nepes Ha4vanoMm aKkcrnayaTaumm AOKHO ObiTb NOAKIOHEHO
K 2/1eKTPUYECKOl CeTu cneumanncTom; Heo6xoanMo NpoBepuTb
HanpaBs/ieHWe BpalleHNns, Kak OnncaHo B . 6.

— ObopynoBaHue MeaNleHHO OMyCTUTb MO Hanpaensowmm Tpybam B pabouyto
30Hy. lNpu onyckaHmm cnerka HaTarmBaTb TOKoBeayLwue nposoaa. Koraa
obopynoBaHMe NPUCOEANHEHO K YCTPOMCTBY NMOMPYXHOro MOHTaxa,
TOKOBeAyLMe NpoBoAa AOIXKHbIM 06pa3oM nNpeaoxpaHUTb OTNageHus
n/vnun nospexaeHus. O6s3aTeNlbHO NPOBEPUTbL NPaBUIBHOCTb U
HagexHocTb durkcaunn o60pyaoBaHns B YCTPOMNCTBE MOMPY>XHOMO
MOHTaxa. He gonyckaTb K akcnnyaTaumm o6opyaoBaHue, KOTOpoe
HEHaAeXXHO 3aKpernjeHo B YCTPOMCTBE MOrPY>XXHOro MOHTaxa.

—  Tpv HOBOM MOHTaxe: 3anofIHUTb BOAOW pabouyto 30HY U yaanuTb BO34yX
13 HanopHoro Tpybonposoaa.

- ObopynoBaHue BBECTM B 3KCMJyaTaLuio, Kak onucaHo B r. 6.

OT60IHbIN
o ; PaBo4an soHa
WHTOK
Hanpasnsawuimxe
pyom @
l—ﬁ A
MNMoaeoaRAWLKHA —.
TpyGonpoeopg 7
HanopHbIHA
L TpybBonpoeon
MUHMManbHbIR o — M
ypoBeHb - ‘
L —
L/ |_— - — 1 = YCTpohcTBO
— 1 / —_ _ l;l_ y NOrpy»Horao
O6GopypoBaHue - { MOHTaXa

Puc 11 MpuMmep MOHTaXka MOKPO YCTaHOBKM
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MOKpbIii MOHTa)K C

yCTPOHCTBOM
norpy»mHoro
MOHTa)>a



MuHuMasibHbIE
paccrosiHusi

NepemeHHas pa6oTa HacocoB

Puc 12a

|

./DTDEPEI}KEITI:CH Ha CTPaHMLE

P X g ulw

MNapannenbHas pa6oTta Hacocos

Puc. 126
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Mpu 3TOM BMAE MOHTaxa UMeeTcs pasfeneHHas pabodyasi 30Ha. B npveMHoM Cyxoi MOHTa)XK

pesepByape cobupaeTcsi nepekaymMBaeMas XuAKOCTb, B MalWIMHHOM OTAENEeHUN
ycTaHaBnuBaeTcs obopyaoBaHune. Pabouasi 30Ha AonXHa 6biTb BbIMOSIHEHA B
COOTBETCTBME C NMPOEKTOM C YYETOM pekoMeHAaLuii NpoussoanTesnen
obopynosaHusa. O6opynoBaHue ycTaHaBIMBaETCsl B YKa3aHHOM MecTe B MalMHHOM
OTAENEHUM N COEAMHSIETCS C CUCTEMOWN TPy6ONpOBOAOB Ha BCAacblBaloWeEN 1
HanopHoW ctopoHe. Camo o60pyaoBaHWe He MorpyXaeTcsl B NepekaynBaemyto
XUAKOCTb.
CucteMa BcacbIBaloLWMX U HAaMOPHbIX Tpy6onpoBoAoB A0MXHA 6bITb cCaMOHecyLuen,
T.e. OHa He Jo/XHa onupaTtbcs Ha obopyaoBaHue. Kpome Toro, obopyaosaHue
[OMKHO 6bITb MPUCOEAMHEHO K Hell TaknM obpa3om, 4Tobbl He co3aaBannchb
MexaHuyeckue HanpshkeHus u Bubpauun. [ns UCKItoUYeHus BO34elcTBms
TpybonpoBoAoB Ha Hacoc u nepeaayun Bnbpaunm Heo6xoAMMO UCMOIb30BaThb
3/1aCTUYHbIE COeANHUTENbHbIE 3N1IeMeHTbl (KOMMeHcaTopbl). NpuMeHsieMble Ha
TpybonpoBofax 3aABVXKM 1 0bpaTHble KnanaHbl A0/KHbI MOHTUPOBATLCS Kak
MOXHO Jabliue OT Hacoca (>kenaTeslbHO Ha rOPU30HTasIbHOM y4acTke
TpybonpoBoaa), Npy 3TOM OHU AOJIKHbI UMETb CBOW OMOPbI. [N151 TEXHUYECKOro
ob6cnyxmBaHusa M peMoHTa obopyaoBaHue He TpebyeTcsa gocTaBaTb M3 pabouei
30Hbl. HO BO3MOXHO, 4TO NoTpebyeTcst AeMOHTaX cUCTeMbl TPy6onpoBoAoB.
O6opyaoBaHue He ABJIAETCA CaMOBCaCbiBaloOLWMM, NO3TOMY KOpnyc
Hacoca AoJ/KeH 6bITb MOIHOCTbIO 3aMoJIHEH NepeKkaynBaeMon
YKUAKOCTbIO. MMH. ypOoBeHb B NPMEMHOM pe3epByape AoJ/1KeH 6biTb
TaKWUM ke, KaK BbiCOTa BEpXHEW KPOMKM kopnyca Hacoca!
Mpexae, yem obopyaoBaHme MOXHO ByaeT OTCOeANHUTbL OT CUCTEMbI
TpybonpoBoAOB, NPU 3TOM BUAE MOHTaXa Heo6X0AMMO 3aKpbITb 3aMOPHYIO
apMaTypy Ha BCacbIBaloOLEeN M HAaNopHOW CTopoHe. TokoBeAyLne Kabenu A0MKHbI
6bITb HaAEXHO MPOMOXEHbI, YTOObI OHWM He MOyYanu NOBPEXAEHUS N He
npeacTasnsam cobom MCTOYHMK OMaCHOCTU.
BHuMaHue! OnacHoCTb nony4yeHus oxxoros! Yactn kopnyca
MOryT MMETb TeMrNepaTypy ropasao sbiwe 40°C.Mpo3ut
onacHOCTb nosiydeHus oxxoros! lNocne BbikNOYEHUA

BHauaJie gaTe o60pya0BaHUIO OXN1aANTbCSA A0
TeMnepaTypbl OKpy>XaloLien cpeabl.

MawwuHHoOe oToeneHne

MpueMHbIii pesepByap —~
_---%—/

o | A

/

HanopHeI#
Tpybonposoa

'. | [
i Mﬂ;ﬂ[_
\

1
| |
MWHHUManbHBIW ypoBeHb ! O6opynoBaHue

Bcacbisawwmiin Tpybonposoa

Puc 13 NMpuMep MOHTa>a CyXoi yCTaHOBKM

5-9



Mpu 3TOM TUNe MoHTaxa 06opyAoBaHME OCHALLEHO OMOPOK Hacoca ANst MOBUNBHOro
MoHTaxa. OHa ycTaHaB/IMBaeTCs Ha BcacbiBalolweM natpybke n obecneunsaer
HaAEeXHYI0 YCTaHOBKY 060pyAOBaHNSA Ha TBEPAOM FpyHTE. B 3TOM McnonHeHun
BO3MOXHO Nto6oe no3mumoHnpoBaHune B paboyeit 30He. Mpu ncnonb3oBaHUN B
paboymx 30HaxX C MAMKUM FPYHTOM HEO6XOAMMO NPUMEHUTL TBEPAYIO OMOPY, YTO6bI
npeaoTBpaTUTb onyckaHue. K HanopHoMy naTpybKy NpUCOeAVHSIETCS LMaHT.
Mpwu AnVUTeNnbHON 3KCnyaTaumMm Ans 3TOro TMna MoHTaxa obopynoBaHWe AOHKHO
6bITb HAAEXHO 3aKPenieHO Ha FPYHTE ANS UCKIYEHNS ero nepemMeLleHnin. 3Tum
npegoTBpalatoTcs Bubpaunmn n obecneunBaeTcs CokonHas pabota ¢
MWUHUMasbHbIM U3HOCOM.
O6opynoBaHue A0/HKHO 6bITb O BEPXHEW KPOMKU KOpnyca MoTopa
MOJIHOCTbIO MOrPy>KEHO B NepeKaunBaeMyio KMAKOCTb.

— O6opyaoBaHuWe yCTaHOBUTb BEPTUKANIbHO.

—  3akpenuTb WaHr Ha HanopHOM naTpybke

—  MponoxuTb NuTarowmn kabenb.

— 0O6opyaoBaHMe AOMKHO 6bITb NOAK/IIOYEHO K 3/IEKTPUYECKON ceTn
cneuManucToM; nepes HavyanoMm aKcrnayaTaumm HeobxoanMo NpoBepuTb
HanpaBs/ieHne BpalleHUs, Kak OnncaHo B . 6.

- Tpu Heo6X0AMMOCTH, 3aKpenuTb Ha PyKOSTKE Lienb Uan Tpoc.

— MNopHATb 06opyaoBaHWe M ONYCTUTb B NPeAyCMOTPEHHOE MecCTo (LaxTy,
KOTNOBaH).

— [TpoBepbTe, HAXOAMTCS N OHO BEPTUKANIBHO U CTOUT S Ha NPOYHOM
onope. N3beraTtb ocenaHus!

—  MNuTalowmni kabenb HaTAHYTb U MPONOXUTb TakMM 06pa3omM, 4TobbI
npeAoTBpaTUTb ONACHOCTb €ro MNOBpPEeXAeHUS.

—  LWnaHr Nnponoxutb TakMMm 06pasom, 4To6bl NpeaoTBPaTUTbL ONACHOCTb ero
nospexaerus. LLnaHr 3akpenuntb B TpebyemMoM MecTe (Hanpumep, K
cnuBy.)

— O6opyaoBaHuWe BBECTU B 3KCM/yaTaumio, Kak onuMcaHo B . 6.
BHuMaHue! OnacHOCTb noJsiyueHus oxxoros! Yactn kopnyca
MOryT MMeTb TeMnepaTtypy ropasao Bbiwe 40°C.I'po3ut
OMNnacHOCTb nony4vyeHusa oxoros! Nocne BbikAOYEHUNA
BHauvasne faiTte o6opyaoBaHMIO OXJ1aAUTbCA A0
TeMrnepaTypbl OKpy>kaloLien cpeabl.

CTpouTenbHbIiA
KOTNOBaH

___ lWnawr

MWHUManNbHbIA —
ypoBeHb

O6opygoBaHue

Puc 14 NMpuMmep MOHTaXxa MO6U/IbHOW YCTaHOBKM

Mo6U/IbHBIH MOHTaX)



ObopyanoBaHue Bcerga A0MKHO 6biTb 4O BEPXHEW KPOMKM KOpryca Hacoca
NOrpyXeHo B NepeKaymBaeMyto XUAKOCTb. Heo6xoanMo NCKIOUYNTL, YTOBbI BO3AYX
He nonajan B Kopnyc Hacoca. Heo6xoaMMo Bceraa yctaHaBAuBaTh 3aluTy OT
Cyxoro xoga. [ns 3Toro C NoMoLLblo COOTBETCTBEHHOro Npubopa ynpasnieHus
MOXHO MPUMEHATb: NMOMJIaBKOBbIV BbIK/OYaTeNb, AATYNK YPOBHS, MOrpyXHble
3N1eKTPOAbl UMK Apyrue yCTPOMCTBA U3MEPEHUS YPOBHS, KOTOPble yCTaHaBMBAOTCS
B LUAXTe M HAaCTPauBalTCs Ha MUHUMalbHbIV ypoBeHb. Mpu AOCTUXEHUU
MWUHUMasnbHOIO YPOBHSI HACOC AO/IXKEH HAAEXHO OTK/0YaTbCS.

Mpwu 3awmTe OT Cyxoro xoaa, Heo6xoANMMO yunTbiBaTb

MMHUMaJbHbli YPOBEHb XUAKOCTU HaA HACOCOM A1 UCKJTIOUEHUA

o6pa3oBaHuUs BO3AYLUHON BOPOHKM!

Heo6xoaMMO NpMMeHATb M HacTpauBaTb TaKylo KOM6MHauuio

AATYMKOB YPOBHSA, NPU KOTOpOA He 6yAeT NpeBbIlIEeHUnA

AONYCTUMOro KOJIMYecTBa BK/IIOUEHUIA Hacoca.

B 3aBMCMMOCTM OT CUCTEMbI BO3MOXHbI CieAyHoLne BapnaHTbl ynpasneHus paboToit
060py0BaHNSA NO YPOBHIO XUAKOCTU:

Mpw 3ToM cnocobe 3n1eKTpUUEeCcKnii KOHTaKT B MOMJiaBke B 3aBUCUMOCTU OT YPOBHS
XWAKOCTU WM 3aMKHYT UKW Pa3OMKHYT. MonnaBKOBbIE€ BbIK/OYATENM LOSKHbI
MMeTb B LWaxTe cBob6oay nepemelleHus. [ns B3pbIBOONACHbIX pabounx 30H
Heo6X0AMMO NPUMEHSITb pa3aennTenbHoe pene.

.

l”."'._'.'.","| B

Puc. 15
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OTOT NONaBoOK MMeEeT KOPOTKUI Kabenb Ans nepeMelleHunii No BepTukanm u
COOTBETCTBEHHO HE60/bLLUONM AManasoH Mo YPOBHSAM MeXAy BKIIIOUEHUEM U
BblK/TlOYeHMeM. YTobbl n3bexaTb YacTbiX NyckoB 060pyAoBaHUsi, Heo6xoaAnMO
NPUMEHSATb MMHUMYM ABa MOMIaBKOBbIX Bbiko4YaTens. HUXxXHWn ans BblKOYEHUS
Hacoca (3awmTa OT CyXO0ro XoAa) U BEPXHUI ANns BKAKYEHUs Hacoca (puc 16).

DTOT NOMIaBKOBbIN BblkOYaTENb MMeeT 60MbLION Yron Mexay ToYKaMu
BKJIIOUYEHUSA U BbiktoveHnsl. OH 3akpennsieTcss Ha Tpybonposoae. YpPOBHM
BKJTHOUYEHUS/BbIK/IIOYEHUS ONpeaensitoTcs ANnHOM kKabens (puc 17).

Puc. 16 Puc. 17

Mpu 3TOM cnocobe Npu NOMOLWMN N3MEPUTENBHOIO KOJIOKON1a N3MepPSIeTCs AaBfieHMeE.
CT10on6 XMAKOCTU CO3AaET AaB/ieHMe, KOTOPOe MO LWAaHry nepefaeTcs Ha npuéop
ynpasneHus. B npubope ynpaeneHus aaBneHne npeobpasyercs B 31eKTpUYECKUi
curHan. TeM caMbiM BO3MOXHO HernpepbIBHOE U3MepeHWe YPOBHS U cBo6oaHoe
3aflaHue TOYeK BbIK/oYeHUs/BkoYeHns (puc 18).

Mpu aTOM cnocobe TakXXe N3MepsieTCs rMapocTaTMyeckoe AaBneHune. [laBneHve
yepe3 MeMbpaHy cpasy Ha AaTyuKe AaBneHust npeobpasyeTcs B 3N1eKTPUYECKUI
curHan (puc 19).

Puc. 18 ' Puc 19
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Mpu 3TOM cnocobe NorpyHble 3MEKTPOAbI MOAK/IOYAKOTCS K COOTBETCTBYHOLLEMY KOHAYKTUBHbIN METOA
pene, KOTOPOE OMNpeAeNnieT No CONPOTUBIIEHNIO, UMEETCS JIN XMUAKOCTb WU HET.

STO NpPOCTOi cnocob yrnpaBieHUs Mo YPOBHS AJ1S1 3aMOJIHEHUS U OMOPOXHEHUS

pe3sepByapa No YpOBHI0. TakxXe 4acTo MPUMEHSIETCS A1 3alUMTbl OT CYXOro xo4a.

Ho 3ToT cnoco6 He NpuUMeHsieTCs ANst KaHanM3aLUMOHHbIX HACOCHbIX CTaHumMi (puc

20).

CeHcop M3My4YaeT ynbTPa3BYKOBbIE BOJHbI, KOTOPbIE OTPAXalTCs M BO3BPALLAOTCA  Y/IbTpasByK
o6paTHo. Mo BpeMeHu nosyyeHns o6paTHO 3ByKOBOIO MMMyJibCa onpeaenseTcs

ypoBeHb xuakoctTn (puc 21). MNprMMeyaHne: Npu CIMBE B pe3epByap MeHbl Nocie

NoXapoTyLUEHMS BO3MOXHO JIOXHOE cpabaTbiBaHME Ha 3amycK MO YPOBHIO MeHbI

npu OTCYTCTBUU XMUAKOCTHU.

Puc. 20 Puc 21

Mepen AeMOHTaXeM Hacoca HeobX0ANMMO HaAEXHO ero OTK/IUYUTb OT HdemMmoHTark
3/1eKTPUYECKON CETH.

Mpv cyxoM MOHTaXke cucrtemMa TpybonpoBoAOB A0/KHA ObITb OMOPOXHEHA MU
OTKJItOYEHa 3arnopHoi apmaTypoit. Mocne aToro o6opynoBaHMe A0XKHO ObiTb
[EeMOHTUPOBaHO oT TpybonpoBoaa 1 NOAHATO U3 paboyeit 30Hbl C MOMOLLbIO
noabeMHMKaA.

MNpv NepeHOCHOM MOHTaXke 06opyAoBaHMe Nocsie 0TCOeANHEHUS OT
3/1eKTPUYECKON CETU N OMOPOXHEHMS HanopHoro Tpybonposoaa MOXeT 6biTb
noAHATO M3 siMbl. MNpy HeobxoAMMOCTM, BHaYane A0/KeH 6biTb 4EMOHTMPOBAH
wnaHr. Takxe B cny4dae rnybokux M nnm Taxenoro o6opyaoBaHUs MCMNoNb30BaTb
COOTBETCTBYIOLNA NOABEMHUK.

NMpy MOKPOM MOHTaXe C YCTPOWCTBOM MOrPy>XHOro MoHTaxa obopyaosaHue
NoAHMMAETCs U3 WaxTbl LEenbio UK TPOCOM C MOMOLLbIO NMOABEMHOMO YCTPOMCTBA.
Ons aToM uenn He TpebyeTcs ero cneunanbHoe onopoxHeHne. CneauTe 3a TewM,
4yTO6bI HE NoBpexaannch NuTalLwme kabens!

OnacHoCTb u3-3a AA0BUTbLIX BewecTts! O6opyanoBaHue,
paboTalollee c onacHbIMU AN 3A0POBbA CpefaMu,
AIBJIAETCA UCTOYHUKOM OMNAacHOCTU ANnA xu3Hu. NMepep
nobbiMn apyrumm pabotamm 310 060pyaoBaHue [AOJHKHO
6bITb 06e33apaxxeHo! MNpu 3TOM Nonb3lyuTeCh
Heo6xoAMMbIMM CcpeACTBaMU MHAMBUAYAJIbHOW 3almUTbI!
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6. BBoa B akcnaiyaTtaumio.

MnaBa «BBoA B 3KCMyaTaLuio» COAEPXMUT BCE BaXHble YKasaHUs Ans
obcnyxuBatoLero nepcoHana, cobntogeHme KoTopbiX HEO6X0AMMO AN HAAEXHOro
BBOZA B 3KCMJyaTaumio U sKcrlyatTaunm obopyaoBaHus. Cnefyrolime nonoxXeHns

AOOJIKHbI

CcTporo cobntoaaTbCa U KOHTPOIMPOBATLCS:

Bua MoHTaxa

Pexum akcnayatauum

MuWHMManbHOEe NOKpPbITUE BOAOW / MakcuMasnbHas rnybuHa norpyxeHus

Mocne pnmTenbHbIX NepepbIBOB B paboTe 3T napaMeTpbl TaKke
AOJKHbI 6bITb NPpOBEpPEeHbl, a3 06Hapy>eHHble HEUCNMPABHOCTHU
ycTpaHeHbl!

MHCTPYKUMA MO MOHTAXy M 3KCMJlyaTauum Bcerga AoJ/HKHa
HaxoAuTbCA psaAoM c o6opyaoBaHueM, n1nb6o B cneumasbHO
npeaHasHauYeHHOM MecCTe, rae oHa NOCTOSAHHO AOCTYNHa
nepcoHany.

Bo n3bexaHue TpaBM nepcoHasna v NosoMok obopyaoBaHMa Npu BBOAE €ro B
aKcnnyaTaumio obssaTtenbHoMy cobnogeHuo noanexar cnegyowme TpeboBaHus:

Pa60oTbl Mo BBOAY B 3KCrJlyaTaLMio pa3peliaercs BbIMOJMIHATb
TONbKO kKBanudbULUMPOBaHHOMY, creunasbHO 06y4yeHHOMY
nepcoHany c co6nroaeHnem ykasaHui no TexHmke 6esonacHocTm.

Becb nepcoHan, Tak Uiv MHaye CBsi3aHHbI C 060pyAOBaHUEM, AOMKEH
Nosy4YnTb, NPOYECTb U MOHATL MHCTPYKLIMIO MO MOHTaXy W 3KCnyaTtauuu.
3T0 06CTOSTENLCTBO AOMIKHO 6bITb 3aPUKCUPOBAHO MOAMUCHIO B
«BefloMOCTM 0MepaTopOB-MaLUMHUCTOBY .

Mepen BBOAOM B 3KCMJlyaTaLMio MPOBEPUTb BCE YCTPOWCTBA 3alLUThbI
MOTOpa M aBapuitHble BbIKOYATENN.

Hanaaky anekTpoTeXHUYECKMX U MEXaHUYECKUX YCTPOMCTB pa3peluaercs
NPOBOAUTb TONbKO KBaNMMULMPOBAHHLIM CrieunanncTam.

HacTosiwee o6opyaoBaHue npeaHasHayeHo Anst paboTbl TOMbKO B
OrOBOPEHHbIX YCNOBUSX 3KCMyaTaumu.

O6opyaoBaHue CNpoeKTUPOBaHO U cobpaHo CcornacHo NocneaHeMY CNOBY TEXHUKM,
M Npun cobnogeHnn Bcex ykasaHuim n tpeboBaHuii Hactosiwen NHCTpyKLUMK OHO
paboTaeT HaAEeXHO B TEYEHME BCEro Cpoka aKcrnayaTauuu.

Hebonblme yTeukn macna yepes CKosb3siliee TopLeBoe YNJoOTHEHWE NPpU NOCTaBKe

[OMNyCTUMbI, HO Mepes OnyCcKaHWEM W MorpyxeHneMm obopyoBaHuUsl B pesepByap C
nepekaynBaeMon XUAKOCTbIO UX CieAyeT yAanuTb.
Heob6xoAnMo NpoBepuTb creayrolme nyHKTbl:
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Mpoknaaka kabenen. JonxkHO 6bITb OTCYTCTBUE NETENb, KAabenn AOMKHbI
ObITb Crerka HaTAHYTbI.

MpoBepuTb TeMNepaTypy NepekaynBaemMon XUAKOCTU U FNyBuHYy
Morpy>eHust — cM. pasaen 3 MHCTpyKummn

Ecnun kK HanopHoMy naTpybKy NOACOEAMHEH LWAaHr, TO ero nepej
MCNOMIb30BaHMEM MPOMbITb YUCTOM BOAON, UTOObI OT/IOXKEHUS HE
NPMBOANAN K 3aCOPEHMUIO.

Mpy MOKPOM MOHTa)e O4UCTUTbL AHO pe3epByapa

CucteMa HanopHbIX M BcacbiBalowmx TpybonpoBoaos A0/KHa 6bITb
ouuLieHa n npombiTa. OTKPbITE BCE 3a4BUXKKW.

MpoBepUTb NPOYHOCTb M NPaBWUIbHOCTb KpenJieHUst Hacoca,
NpUHaANEXHOCTEN, cucTeMbl TPyHONPOBOAOB, YCTPOMCTBA MNOrPY>XHOIro
MOHTaxa nepej 3anosiHeHNeM pe3sepByapa XUAKOCTbIO.

Kopnyc Hacoca gonxeH 6biTb MNOMHOCTLIO 3aUT NepekaynBaemon
XWAKOCTbIO, B HEM HE JOMIXKEH HAaXOAUTLCA BO3AYyX. YAaneHue Bo3ayxa
MOXEeT BbIMOJIHATLCA Yepe3 NoAxoasime BO34yX00TBOAHbIE YCTPONCTBA B
YyCTaHOBKE W/, eC/IM UMEIOTCS, Yepe3 BO34YXOBbIMYyCKHble OTBEPCTUS Ha
HanopHoMm natpybke.

MpoBepUTb NMEKLUMECS AaTUYNKM KOHTPOSISt YPOBHS XUAKOCTU B
pe3epByape WM yCTPOMCTBA 3alUMThl OT CyXOro xoaa.

MNepen BBOAOM B 3KCIJlyaTaLuIo MPOBEPUTb COCTOSSHUE U30JIALINN
MOTOPa, a TaK)XXe NPOBEpUTb YPOBEHb 3aroJIHEHUs1 COrnacHo rn. 7.

lMogroroBuTesibHbLIE
paboTbi



Mpu BbIGOpe M NpoKNaaKke anekTpuyeckux kabenen, a Takxe Npu NOAKAOYEHUM
MOTOpa A0JXKHbI CO6N10AaTbCA AEUCTBYOWME MECTHbIE NPEANNCaHNS U
npeanmcaHms Coto3a HeMeuKux anekTpoTexHukoB VDE. [ns obecneyeHus
ynpas/fieH1s 1 3aWwuTbl MOTOpa Hacoca He0b6X0AMMO NPUMEHSATb COOTBETCTBYOLLME
npmnbopbl ynpasneHus. B cnyyae nx oTcyTcTBUS 0693aTeNbHO A0NXKHbI 6bITh
yCTaHOB/IEHbI: aBTOMaT 3awwmTbl ceTn (A3C) 1 TennoBoe pene 3awuTbl MOTOpa Npwu

rneperpyske no ToKy, HaCTPOEHHble N0 HOMWHANbHOMY TOKY ABuraTtens (CM. AaHHble

wunbauka Hacoca). Cneante 3a NpaBUIbLHOCTLIO HanpasneHns BpaleHus! Mpu
HenpaBW/IbHOM HanpaB/ieHUM BpaweHnst obopyaoBaHMe He pa3BmBaeT Tpebyemon
npon3BoAUTENBHOCTN U B He6}'lar0l'lpVI9|THbIX obcTosATEeNbCTBAX MOryT ﬂpOMBOP’ITVI
nonomku. NpoeepbTe pabouee HanpsxeHne, obpallast BHUMaHMe Ha PaBHOMEPHYHO
Harpy3sky Bcex (a3 corsiacHoO TEXHUYECKOMY nacnopTy obopyaoBaHusi. Pabouee
Hanps>XXeHne CeTh AO0JIXHO COOTBETCTBOBATb AaHHbLIM WKW/bAWKa HacocCa U
TpeboBaHuam NOCT-13109-97.
Mpocneante 3a TeM, YTO6bI 6bINM MOAKIIKOYEHBI U MPOBEPEHbI BCE TEMMEpATYpPHbIE
AATUYUKN N KOHTPOJIbHbIE YCTPOMCTBA MOTOpA, HanpuMep, YCTPOMCTBO KOHTPO/IS
KaMepbl yrlJ'IOTHeHVIVI. HeOGXOAMMbIe CBEAEHUNA coaepXaTcAa B TEXHUYECKOM
nacnopte «Cxema 3/1eKTPUYECKNX COEQUNHEHWNIA».
OnacHOCTb NOpPaXXeHUSA JIEKTPUYECKUM TOKOM!
HenpaBunbHoe o6paljeHne C 3/IeKTPUYECKUM TOKOM
npeacraBnasieT ONacHoOCTb AJss xxusHu! Jlroboe
o6opynoBaHue, nocraBssseMoe co CBO60AHbIMU KOHLLIAMMU
kabeneiu (6e3 wWTekepoB), AO/HKHO 6biTb NOAKJIHOUEHO
KBannbnuMpoBaHHbIM 3JIEKTPUKOM.

SneKkTpuyeckoe noakntoveHne o60pyAoBaHUs AOSIKHO BbIMOMHSATLCS COMNacHO
TEXHUYECKOMY nacrnopTy «Cxema aneKTpuyeckmx coeanHeHunn». KoHTponb
Hamnpas/IeHNs1 BpalleHUs1 MOXET OCYLLEeCTBASATbLCS NPUMOOPOM, yKasblBaloLWMUM
nopsiaok yepenosaHus das. OH NpucoeanHSETCS napanfienbHO NOAKIYEHMIO
Hacoca 1 yKa3blBaeT HanpaB/iieHVe BpalleHUsl MMeloLerocst MarHMTHoro nons. Ans
npasuabHON paboTbl 060pynoBaHMs TpebyeTcs none, BpalwatLweecsi Mo 4YacoBowm
cTpenke (BMA Ha MOTOp CBEpXY).

Ecnu npnbop ykasbiBaeT Ha BpalleHne nons NpoTuMB YacoBOW CTpenku, HeobxoamMMo

NOMEeHsITb MecTamun aBe dasbl.
3apaHHble paboune xapaKTepUCTMKM Hacoca AOCTUraloTCa npwm
npaBWIbHOM HamnpaBJ/ieHUM BpalleHuAa ABuratena (No 4yacoBon
cTpenke).
O6opynoBaHue He NpeaHa3Ha4YeHo ANnA paboTbl C nonemMm,
BpallaroLMMCA NMPOTUB YaCOBOW CTPesiKM.

MuHuManbHoe TpeboBaHMe: HanmMuymMe TepMopene/3alWmMTHOro aBToMata MoTopa C
TemMnepaTypHoOl KoMneHcaumen, anddepeHunansHbiM cpabaTbiBaHUEM U
6710KMPOBKOV MOBTOPHOIO BK/IOYEHMS aBTOMATOM 3alUMTbl CETU OT KOPOTKOro
3aMblkaHusi. Ecnm o6opyaoBaHue NOAKIOYEHO K CETSIM C YacTbIMM MoOMexaMu,
pEeKoOMeHAYEeTCs NOoJIb30BaTbCSA AOMOSHUTENbHBIMW CpeAcTBaMu 3awwmThl (pene,
cpabaTbiBatoLme npu NoBbILEHUN/MIOHMXEHNN HANPSXEHUSA, BbinaaeHun dasbl
HanpshHkeHus, nonagaHnu MonHUK u T.n.). MNMpu noakntoyeHn obopyaoBaHus
AOMKHbI cobntofaTbCs AECTBYOLME MECTHbIE NPeanUCaHms U 3aKOHbI.

Mpwn NONHOM Harpy3ke 3alMTHbIV aBTOMaT MOTOpa A0/KEH ObiTb YCTAHOB/EH Ha
HOMWHAasbHbIA TOK, YKa3aHHbIA Ha WWIbANKE N B TEXHUYECKMX AaHHbIX Ha MOTOP.
YcTaBKa 3alunThbl MO TOKY, HU NPU KaKUX YCNOBUSX, HE AOMKHA YCTaHaBAMBaTbCA
Ha 3HauyeHwue 6onbluee, YeM yKa3aHHO Ha WWNbAMKE U B TEXHNUYECKUX AAHHbIX Ha
MoTOop. MNpun pexmnme YacTUYHOM Harpy3KM peKoOMeHAYeTCs yCTaHaBAMBaTb 3alnuTy
ABUratens Ha Tok Ha 5% Bbllle 3Ha4YeHs 3aMepeHHOro B pabouel Touke.

Ecnu 3awmTa MoTopa ycTaHoBneHa B da3e 06MOTKN:

3awmTy MoTopa ycTaHaBnuBaTb Ha 0,58 X HOMMHanNbHbIN TOK. MycKOBOW nepuoa
npu COeANHEHNN 3Be340M He AOSDKEH MpeBbIWaTh 3 CEKYHA.

Ecnu 3awmTa aBuratens ycraHoBsieHa He B ¢da3e 06MOTKM:

Mpwn NONHOM Harpy3ke 3aluMTy MOTOpa yCTaHaBAMBaTb HA8 HOMUHAbHBIA TOK.

Mpwn NoNHOM Harpyske 3alMTHbIVM aBTOMAT MOTOpa A0JIXeH OblTb YyCTAHOB/IEH Ha
pacyeTHbIN ToK. [pn pexume YaCTUYHOW Harpy3Kn peKoOMeHAyeTCs yCTaHaBnAueaTb
3almMTy MOTOpa Ha TOK Ha 5% Bblle 3Ha4YeHnss 3aMepeHHoro B paboyen Touke.
Mepwop pa3roHa npu HU3KMX HanpskeHnax (okono 70%) He AO/MKeH NpeBbiwaTh 3
CeKyHA.
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JnekTpuyeckas
cucrema

HanpasneHue
BpaLjeHus

3awuta moTopa v BUAbl
BKJTHOYEHNI

3awmta moTopa

BkrnitoyeHune npu kabessx co
CcB0604HbIMN KOHLamu (6€3
wrekepa)

lpsimoe BKJItOYEHNE

llyck ¢ nepekstoyeHnem co
3Be€3/bl Ha TPeYroJibHNUK

BkntoyeHne yepes
YCTPOKCTBO 1/1aBHOIO IycKa



O6opyaoBaHue MoxeT paboTaTb OT NpeobpasoBaTenist YacToTbl. Pabota c npeobpa3oBatesieMm
CMmoTpuTe pasgen D Hactosileit UHCTpyKUuum 4acToTb!

Turbl BK/IOYEHUS CO
wrekepamu / npmbopamm
yrpasrieHusi

LLitekep BCTaBUTb B NpeAHa3HaYeHHYIO AN HEro po3eTKy M 3a4e/CTBOBaTb Arperar co wrekepom
BbIKJIOYaTE/Nb Ha Npubope ynpasneHus.

Cob6nropaiiTe MHCTPYKLMIO MO 3KCnyaTauum npmbopa ynpaBsneHua. Arperar ¢ npubopom
ynpasreHusi

Mpu nycke Hacoca HabnogaeTcs KpaTKOBPEMEHHOE MNpeBbIlleHne ToKa Bbllle [locnie BK/IIoYEeHUS
HOMMWHaNbHOIro 3Ha4yeHus. Mo OKOHYaHWM 3Toro nepuoaa pabouymini Tok He AOSKEH
npeBblWaTb HOMWUHANbHOE 3Ha4YeHne.
Ecnn MoTop nocne nycka He cpa3y HabupaeT 060pOoTbl, €ro Hy>KHO HEMEANTIEHHO
OTKNOUMTb. MNepen NOBTOPHbIM BKAOYEHMEM Heobxoammo cobntoaaTe NepepbiBbl
Mexay BKJIIOYEHUSIMU, YKa3aHHble B TEXHUYECKMX AaHHbIX. B cnyyae noBTOpHOM
HencnpaBHOCTU 060pyAOBaHME AOMKHO 6bITb HE3aMeAIUTENTbHO OTK/THOYEHO.
MOBTOPHbIN NpoLEecCc Nycka pa3peLllaeTcs BbIMOMHSATb TONIbKO MOC/e YCTpaHeHUS
HEUCNpaBHOCTHU.
I'IposepKaM noanexar crneayrome NyHKTbl:
Pabouee HanpsxeHue (4onycTMMoe OTKNOHeHMe +/- 5 % oT
HOMMWHANbHOIO 3Ha4YeHUs)
— YacrtoTta (gonyctumoe oTkaoHeHune +/-0,4 'y nnm MeHblwe 1% oT
HOMMWHaNbHOIO 3Ha4YeHUs)
—  [TMoTpebneHune Toka (AONYCTUMOE OTK/IOHEHME MexAay (a3amm Mmakc. 5 %)
—  PasHOCTb HanpsxeHui mexay oTaenbHbiMK dasamm (Makc. 2 %)
— YacrtoTa BKOYEHMI 1 nay3 (CM. TeXHUYeCKMe AaHHble)
— MNonapaHuve BO3aAyxa B NepeKayMBaeMyto XXMAKOCTb M3-3a NageHus
XKUAKOCTU N3 NOABOASLWMX TPY6 - AO/MKEH BbITb YyCTaHOBIEH OT6OMHbIN
LINTOK
—  MuHMManbHOE NorpyxeHue, ynpasrieHue rno ypoBHIO, 3alimTa OT CyXOoro
xoaa
—  Cnoko#Has paboTta Hacoca
— poBepuTb OTCYTCTBME NpOTEYEK, NPU HEO6XOANUMOCTH, BbIMOJHUTD
HeobxoAuMble Warn cornacHo rn. «TexHuyeckoe obcnyxmsaHue».
MockonbKy CKOMb3silME TOPLUEBbIE YNIJIOTHEHUA UMEIOT HEKOTOPYIO
¢hasy npupaboTku, BO3MOXKHO NosiBJieHne He6oNblnX NpoTeyek.
3T1a ¢dasa npupaboTKM MOXET ASINTbCA okono 1-3 mecaues. B ator
nepuvoa Bo3MoXkHO fo6aBneHue wnm 3ameHa macna. Ecnau nocne
cdhasbl npupaboTkn npoao/mKaloT HabnAaTbCA 3HaAUYUTE/IbHbIE
NpoTeYKHN, NPOKOHCYJIbTUPYNTECb C U3rotoBuTenem!

B npenenbHbIX pexuMax MakCMMasbHOe OTK/IOHEHME paboyero HanpsiXXeHus oT PaboTta B npeaesnbHbIX
HOMMWHaJNIbHOrO He A0J/KHO OTKJIOHSATLCS OT HOMUHanNbHOro 6onee vem +/-10 %, a pexumax

pabouen yacTtoTbl oT +3 % A0 -5 % OT HOMMHaNbLHONM. Ha npakTuke NpuUxoanTCs

CUYMTaTbCS C BO3MOXHOCTbIO 60/1€ee 3HaUNTENbHbIX OTKIOHEHWI. [lonyckaeTcs

pasHULA Hanps>XeHU Mexay oTaeNnbHbiMK dasammn He 6onee 2 %.

MpopomxutencHas paboTta B NpeAenbHbIX peXuMax He A0onyCcKaeTcs.
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7. TexHun4uyeckoe obcny)xuBaHue

Hacoc 1 HacocHas cTaHLUMs AOMXKHbI perysisipHO NPOBEPSTLCS U MPOXOAUTb
COOTBETCTBYIOLLEE TEXHNYECKoe obcnyxusaHue. NepmoanYHOCTb TEXHUYECKOrO
06CNyXMBaHWUS yCTaHaBIMBAETCS 3aBOAOM-U3rOTOBUTENEM U AeUCTBYET ANs
CTaHAapTHbIX YCNOBWUI aKkcnyaTaumu. Mpu nepekaynBaHUmM arpeccuBHbIX U/ unm
abpasunBHbIX XUAKOCTEN cnefyeT NPOKOHCYIbTUPOBATLCS C U3roTOBUTENEM, TaK Kak
B 3TUX CNy4asix MHTepBasbl MexAy NpoBeAeHMEM TEXHUYECKOro 06CnyXnBaHuns
MOryT COKpaLlaTbCs.

Heobxoanmo o6paTuTb BHUMaHWe Ha cneaytollee:
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WHCTPYKLMSA MO MOHTaXy M 3KCMyaTaumm AOSKHA HaXoAUTbCS Y
obcnyxumBatowero nepcoHana, u cobniogatecs uMn. lonyckaercs
npoBeAeHne NNLWb TEX onepaumin 1 MeponpuUsaTUA NO TEXHUYECKOMY
obcnyxmBaHuio, KOTOpbIE NpUBEAEHbI Aanee.

Bce paboTbl MO TEXHUYECKOMY O6CNYXMBAHUIO, OCMOTPAM M OYUCTKE Ha
060pyAoOBaHMM U CUCTEME AO0/MKHbBI MPOBOAUTLCSA OYEHb TLATENbHO,
cunamu KBanmpuuMpoBaHHOMO M cneunanbHO 06y4eHHOro nepcoHana, B
cneunanbHO NOArOTOBAEHHOM W NpeAHa3HaYeHHOM A4ns 3Toro pabouem
MmecTe. MNpu npoBeneHnn paboT HEO6XOANMMO MCMOb30BaTb CPeACTBa
nHaAnBUAyanbHoM 3awuThbl. MNepea nposeaeHmeM nobbix paboT N0 peMoHTY
1 obcnyxmBaHMo He06X0AMMO 0TCOeaMHUTL kKabenb MOTopa Hacoca oT
3N1EeKTPUYECKOM CETU N UCKIIOUYNTb BO3MOXHOCTb C/Ty4alHOro BKIKOYEHMS.
Kpome TOro, npu pabotax B pesepByapax Heob6xoammo B o6s3aTesibHOM
nopsiike NpoBeCcTV COOTBETCTBYIOLLME MEPOMNPUATUS MO TEXHUKE
6e30nacHoOCTM K oxpaHe Tpyaa.

Mpu Bece oT 50 kr u 6onee, Ana noabemMa n onyckaHus obopyaosaHus
Heo6x0AMMO NPUMEHATb COOTBETCTBYHOLME NOABEMHbIE YCTPOWUCTBA,
KOTOpble AO/MKHbI 6bITb B MICMPAaBHOM TEXHWUYECKOM COCTOSIHUU U
AonylleHbl K 3KCnayaTaunMm opraHamm TexHaasopa.

Mepep HauanoMm pabot, He06X0AMMO NPOBEPUTH, YTO6DI
CTPONOBOYHbIE CPEACTBA, TPOCbI U NpeAoXpaHUTEe/NbHbIe
MexaHU3Mbl NOABEMHOI0 YCTPOUCTBa 6bI1IN B UCIPAaBHOM
TexHunuyeckom cocrosiHuu. SAMPELWEHO ucnonb3oBaTtb
HeucrnpasHble rpy3onogbeMHbie YCTPOUCTBA — ONacHO A XKU3HuU!
Bce paboTbl Ha Hacoce M Ha HAaCOCHOW CTaHUWUK, CBSI3aHHbIe C
3N1eKTPMUYECKOM YacTblo, AOMKHbI BbIMOMHATHCA KBAaNUMULUMPOBAHHbIM
cneumanucToM-aneKTpukomM. MNpu npoBeaeHmnn paboT C HAaCOCOM BO
B3pbIBO3aLLMLLEHHOM NCNOMHEHNN Heobxoammo cobnioaaTe TpeboBaHus,
npuseaeHHble B rnase «B3pbiBo3awmra no craHaapTy ...»! HencnpasHbie
npeaoxpaHuUTenu AOMKHbI 6bITb 3aMeHeHbl. PeMOHTMpOBaTb MX
KaTeropudecku 3anpeuleHo! CnegyeT ncnosib3oBaTb TOSIbKO
npeaoxXpaHUTeNu yKasaHHbIX TUMOB Ha YKa3aHHY0 CUNy ToKa.

Mpu paboTe c NerkoBoCnIaMeHsOWMMUCA pacTBOPaMM U YUCTALWMMHU
cpeAcTBaMM 3anpeLuaeTcsl pa3BoAnTb OTKPbITbIM OrOHb, MO/Ib30BaATbLCS
OTKPbITbIMW OCBETUTENIbHLIMW NPUBOPaMK, a TakXe KypuUTb.
ObopynoBaHue, paboTatolee C ONacHbIMU ANS 340POBbS XUAKOCTAMU NN
BXOAsIlLee C HAMU B KOHTAKT, noanexuTt obs3atenbHOMy
obeszapaxuBaHuio. Kpome Toro, Heo6xoamMo cneamnTb 3a TeM, 4YTobbl B
HaCOCHOW CTaHUWM He MOsIBAANNCDE U He CKanJnBaJncb onacHble Ans
340pOBbS rasbl.

Mpn nopakeHMn NnepcoHasna onacHbIMU AJIA 340POBbSA XXUAKOCTAMMU
WAn rasamm Heo6xoAMMO cpa3y okasaTb NEpPBYIO MOMOLUb COrjlacHO
CyLecTBYIOL{MM NpaBuiaM U HEMeAJIeHHO Bbi3BaTb Bpaua!
HeobxoanMo cneanTb 3a HaAMYMEM M UCNPABHOCTbIO TpebyeMbix Ans
paboT MHCTPYMEHTOB 1 MaTepmanos. NpaBuibHas U CBOEBpPeMeHHas
paboTa no TexHN4eckoMmy 06CnyKMBaHUO obecneymBaeT HagexXHYo 1
6ecnepeboitHyto akcnnyaTaumo obopynoBaHus. 1o okoH4YaHUo paboTt
Heob6xoauMo ybpaTb ¢ 060pyAOBaHUSA MHCTPYMEHT M UCMOJIb30BaHHbIE
06TMpoYHble MaTepuanbl. Bce MHCTpyMEHTbI M Matepuanbl Heo6xoaAMMo
XpaHWUTb B NpeAHa3HauYeHHbIX 41 3TOro MecTax.

Pabouwne xungkoctn (HanpuMep, Macna, CMa3o4yHble MaTepuanbl 1 T.M.)
CNnvBaTb B NOAXOASLUNE EMKOCTU U YTUIN3NPOBATb COracHo
COOTBETCTBYIOLWMM npeanucaHnsam. Npu nposeaeHnn paboTt no
06CNy>XMBaAHMIO M OYNCTKE MOMb30BATLCA COOTBETCTBYHOLWEN 3alMTHOMN
pabouen ogexaon. YTMnmM3aumio oCyLLeCcTBAATb COrlacHo
COOTBETCTBYIOLUMM TEXHNUYECKUM PYKOBOACTBAM M HOPMAaTUBHbLIM aKTaM.
[na akcnnyataummn n TexHuyeckoro obcnyxmBaHmsa Heobxoanmo
MCMOMb30BaTb TOJIbKO PEKOMEHA0BAHHbIE M3rOTOBUTENIEM CMAa304YHble
MaTepwuanbl. 3anpeLaeTcs CMeWwmnBaTb Macaa U CMa3oYyHble MaTepuansl.
Heob6x04MMO NPUMEHATb TOIbKO OPUrMHabHbIE AeTann U3roTOBUTENS.
Mpo6HbI Nyck n npoBepKy pa6oTbl 060pyaoBaHuA pa3peluaercs
npoM3BOAUTb TOJIbKO Npu cobnroaeHnn mep 6e30MacHOCTU U
npaBun 3KcnJlyataumm!



B Tabnuue 7-1 npuBeAeH nepeyeHb NPUMEHSIEMbIX SKCMyaTaLMOHHbIX MaTepuancs:  DKcrsiyaTtalnoOHHbIE

WU3rotosButennb PeaykTopHoe TpaHchopmartoproe | Bazenunosoe  RaGhi MLl LY
macno (DIN 51 macno (DIN 57370 macno
519 / ISO VG / VDE 0370)
220 Typ CLP)
Aral Degol BG 220 Isolan T Autin PL*
Shell Omala 220 Diala D ONDINA G13%*,
15*%, G17*
Esso Spartan EP 220 UNIVOLT 56 MARCOL 52%*,
82*
BP Energol GR-XP 220 Energol JS-R Energol WM2*
DEA Falcon CLP 220 Eltec GK 2
Texaco Meropa 220 KG 2 Pharmaceutical
30%*, 40*
ELF Mineralole TRANSFO 50 ALFBELF C15
Tripol Food Proof
1810/220%*

Ta6nuua 7-1: SkcnayaTauuoHHbIEe MaTepuabl

B kayecTBe KOHCUCTEHTHOM cMa3ku cornacHo DIN 51818 / NLGI, knacc 3 moryT
6bITb NCNONb30BaHbI:
—  Esso Unirex N3
—  Tripol Molub-Alloy-Food Proof 823 FM*
I'Ipm MCMNOJIb30BaHMN Ba3eIMHOBbLIX Maces HeobxoaMMO yuuTbIBaTb Ceaytolee:
MononHeHWe u/unn 3aMeHa 3KCnayaTauMOHHbIX MaTepuasioB pa3peLuaeTcs
TONIbKO MaTepuanamum Toro e M3roToBuTens.
—  Ecnu paHee o6opyaoBaHue paboTano C ApyrMMn skcnayaTauMOHHbIMU
MaTepuanamu, To rnepes Hadanom aKcrjayaTaumMmn C BasesMHOBbIMM MaciamMmn
obopyaoBaHMe NOANEXMUT TLWaTEeNbHON O4YMCTKE.

JKcnnyaTauMoHHbIE MaTepualibl, KOTOpble UMEIOT AONYCK ANSA
NpUMMEHEeHUs B NULLEBOI NPOMbILLJIEHHOCTH cornacHo USDA-H1,
0603HaueHbl «*»!

YKasaHHble 3KCrlyaTauMoHHbIe MaTepualibl MPUMEHSIIOTCS B KaMepe YrIOTHEHUI 1
Kamepe MoTopa.

NHTepBansbi
TeXHNn4YeckKoro
MepeyeHb paboT Npu COOTBETCTBYIOLWMX MHTEPBANax TEXHNYECKOro 06CNyXMBaHUS: OGCHy)KMBaHMﬂ

—  KOHTponb CONpOTUBNEHUS U30NSLUMU lpu nepBom BBOAE B
—  KoHTponb ypoBHSi Macna B kamepe ynjioTHEHWUW - YpOBEHb Macna AOJKeH 3KCrlyaTauymio uam rnocsae
[OCTUraTb HUXKHEN KPOMKW 3a5IMBHOrO OTBEPCTUS NP BepTUKaSIbHOM A/IUTE/IbHOr0 XpaHeHus!

NnonoXeHnn Hacoca.

—  KoHTponb notpebnseMoro Toka u HanpshkeHus ExxemecsiuHo
— TMposepka npubopos/pene NCNoNb3yeMbIX AN AATYNKOB KOHTPOSS
TemnepaTypbl, AATYNKOB KOHTPOSISI FEPMETUYHOCTU U T. M.

—  BwusyanbHbIli KOHTPONIb TOKOBEAYLLMX Kabenew Kaxable 6 mecsLes
—  Bwu3syanbHbIli KOHTPOSb AepxaTenen kabenein n TpPOCOBOW PaCTAXKM AN

Kabens
—  Bwu3yanbHblli KOHTPOsb NPUHAANEXHOCTEN, HanpuMep, yCTPOMUCTBa

NOrpy>HOro MOHTaxa, MOABLEMHUKOB U T. M.

—  KOHTpO/1b CONPOTMBAEHUS N30AALNN Hepes 8000 yacos
— 3aMeHa Macna B Kamepe YMnJoTHeHWUM SKCryaraunm niam He
—  OcyweHune Kamepbl NpoTeyek (MMeeTcs He BO BCeX TUnax Hacocos!) rnosgHee, yem yepes 2 roga
— MNpoeepka paboTocnocob6HOCTM BCEX NPEAOXPAHUTENBHbBIX U KOHTPObHbIX
YyCTPOWCTB
—  KoHTponb cocTosiHus 1, Nnpu Heob6xoaMMoCTH, O6HOBIEHME 3aLUMTHOIO
MoKpbITUSA
—  KanuTanbHblA peMOHT Hepe3 15000 yacos
Mpwn pa6orte c cunbHO abpa3MBHbLIMM U/ NN arpecCUBHbIMU SKCryaraunm niam He
XKMAKOCTAMU MHTEPBaJibl TEXHNYECKOro o6cny>kmBaHus rnosgHee, yem yepes 5 ner

cokpawjarotcs Ha 50%!
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MepeueHb 0b6a3aTenbHbIX PaboT MO TEXHNUYECKOMY O6CYXMBAHMIO:

Heo6xoanMo perynsipHo NpoBOAUTL KOHTPO/b MOTPEGNEHNS TOKA U HaMpshKeHUs Ha
Bcex 3 ¢dasax. Mpn HOpManbHOW 3KCMyaTaLuMm 3T NapaMeTpbl AO/KHbI OCTaBaTbCs
NOCTOSIHHbIMU. Hebonbluve KonebaHns HanpsXKeHUst U ToKa MOryT 06bACHATLCS
M3MEeHEHMEM CBOWMCTB NnepekauMBaeMoi XUAKOCTU. bnaroaapsi KOHTPOO Hazg
notpebsieHMeM Toka MOXHO CBOEBPEMEHHO pacrno3HaBaTb, a 3aTeM U YCTpaHsTb
NoBpeXAEeHUS CBSI3aHHbIE C HEMpaBUbHbIM PYHKLMOHUPOBaHMEM pabouyero Kosneca,
NOALUIUMHUKOB U/UNK MOTOpa. 3TO HEO6XOAMMO ANS NpeaynpexXAeHUs NosBNeHUs
NMoJIOMOK W/ MOJIHOrO OTKasa 06opyaoBaHus.

Heo6xo0anMo NpoBepuTb HAaAEXHOCTb DYHKLIMOHUMPOBAHWS NPUMEHsIeMbIX MpUGopoB
ynpasneHusi. HemcrnpasHble NpuMBOpbI U YCTPOMCTBA A0JIXKHbI 6bITb Cpasy xe
3aMeHeHbl, T. K. OHM He MoryT obecneumnTb HaAexHY 3awnuty ob6opyaosaHusi. Mpu
NnpoBeAeHNW NPOBEPOK BbIMOMHATbL BCe TPE6OBAHUS MHCTPYKLUMUM MO SKCMyaTaumm
COOTBETCTBYOLLEro npubopa yrnpasfieHus.

[ns NnpoBepKn CONPOTMBEHUS U30A5SLUN TOKOBEAYLMIA Kabenb A0o/KeH 6bITb
OTCOEAMHEH OT 3aXunMoB. lNocne 3Toro ¢ noMoLbio Npubopa Ans NpPoBEpPKU
n3onsaunn (M3MepuTenbHoe HanpsXeHne noctossHHoe 1000 B) MOXHO uU3MepuTb
COMpOTUBIEHNE. N3MepeHHble 3HaYeHNS He A0KHbI BbITb HMXE cneayowmnx
MUHUMasnbHO A0MYCTUMbIX 3HAYEHNN:

Mpwn nepsoM BBOAE B 3KCM/lyaTauMio CONPOTUBAEHNE U30ASALUMN HE AOKHO BbiTb
MeHblue 20 MOM. MNpu nocneayoWmnX N3MepeHnsaxX 3Ha4YeHne J0XHO 6biTb 6onblie
2 MOM.

Hu3koe conpoTuBneHne N30M9LMMU O3HA4YaeT, YTo B Kabenb U/nam MoTop Morna
nonacTtb Bnara.

Mpwn Hu3kom conportuBneHun nsonsiumm 3AMNPELLEHO Bkaouyatb
o6opyanoBaHMe u HEMeANIEHHO 06paTUTbCA B CEPBUCHYIO Ciyb6y!

Mpn ocMoTpe ToKOoBeayLwWnx kabenel cneayeT BbISIBUTb Takne MOBPEXAEHUS Kak:
Hanuuune nysbipen, TPeLmH, uapanuH, NoTepTocTel n/Man caaBneHHbIX Y4acTKOB.
Mpy 06Hapy>XeHUN TakMx NOBPEXAEHUN CnefyeT HeMealeHHO 3aMeHUTb
NoBpeXAEeHHbIN TOKOBeAyLWMI Kabenb.

Ka6ens paspeluaercs 3aMeHATb TOJIbKO M3roTOBUTENIO NN
aBTOPU3UPOBAHHOW U cepTUhMLIMPOBAHHOW CEpPBUCHOM cny»60i.
[AanbHeWnwwasn 3KkcnyaTaumsa o6o0pyaoBaHUA BO3MOXXHA TOJIbKO
nocne kBanuduLMPOBaHHOIO YCTPaHEeHUsA NMoBpeXxaeHuin!

Mpu paboTe 06opynoBaHUs B pe3epByapax U WaxTax NogbeMHbIE TPOChI /
AepxaTtenun kabens (kapabuHbl) U TpOocoBas pacTskka NnoABep>eHbl NOCTOSIHHOMY
M3Hocy. [INs UCKIIOYEHMS NOSTHOrO M3HOCa NMOABEMHbIX TPOCOB / AepxaTenei
kabens (kapabuHoB) M/MAN TPOCOBOWM PACTSXKN U MOBPEXAEHUS TOKOBEAYLLEro
kabens cneagyeT NpPOBOAUTb UX perynsipHble OCMOTPbI.

Mpu nosiBNIeHUM cnefoB U3HOCA NOAbEMHbIE TPOChI / AeprKaTenu
kabena (kapabuHbl) U TpOCOBaA pacTsXKa AOJHKHbI 6bITb
HeMeAJIeHHO 3aMeHeHbl!

MpoBepUTbL MNPaBMALHOCTb U HAAEXHOCTb KPErnseHus NpuHaanexHocTen, Hanpumep,
YCTPOWCTB MOrpy>HOr0 MOHTaxa, NOAbEMHUKOB U T. M. OTCOEAMHUBLUMECS U/UK

HencnpasHble NPUHAANEXHOCTU HE3AMEANTUTENNBbHO OTPEMOHTUPOBATbL UIN 3aMEHUTDb.

KOHTpPONbHbIMKU YCTPOMCTBAMM SIBASILOTCS, HaNpuUMep, AaT4uMK TeMnepaTypbl B
MOTOpeE, AaT4YMK KOHTPONS KaMepbl YNJIOTHEHWIA, pene 3awnTbl MOTOpa, pene
KOHTPONS N36bITOYHOrO HaMPSHKEHUSA U T.M.

Pene 3awmTbl MOTOpa, pene KOHTPONS M36bITOYHOIO HaMpsKeHUs, a Takxe BCe
Apyrve pasMmblkaTenu Ans NpoBepKM AOMKHbI 6bITb PA30MKHYTbI BPYYHYIO.

[ns NnpoBepKku AaTyMKa KOHTPOS KaMepbl YMJIOTHEHUM UKW AaTymKa TemnepaTtypbl
MOTOpa Hacoc JoskeH 6biTb OXNaXxaeH A0 TeMnepaTypbl OKpyXXatowel cpeabl, a
3N1EKTPUYECKUI NUTAKOWMIA Kabenb KOHTPOSIbHOIO YCTPOMCTBA OTCOEAMHEH OT
3aXMMOB B nNpubope ynpasieHus. 3aTeM KOHTPOJIbHOE YCTPOMCTBO NpoBepsieTcs C
nomoulblo omMeTpa. Npu NpoBepke AOMXKHbI 6bITb CNeayoLlmne 3Ha4YeHUs:
BuMeTannnyeckunin AaTymK: 3HavyeHne paBHo «0 OM» - ncnpaeeH
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Pa6orbI no
TeXHNYECKOMY
o6cny>xnBaHuio

KoHTposib notpebisieMmoro
TOKa M HanpsiKeHus

lposepka npnbopos/pene
MCIO/Ib3yeMbIX A/151 AaTYNKOB
KOHTPO/151 TemriepaTtypebl,
AaTYNKOB KOHTPOJIS
repMeTu4yHoCTU U T. .

KOHTpO/1b CONpOTUBIIEHUS
nsonsaunm

Bu3yasibHbIVi KOHTPOJIb
TOKOBEAyLMX Kabesner

Bu3yasibHbIVi KOHTPOJIb
Aepyxatenein Kabesns
(kapabuHbl) n TPOCOBOM
pacTsikkn (419 Kabens)

Bu3yanbHbi¥i KOHTPO/Ib
PUHaA[/IEXHOCTEN

lpoBepka
paboTocrnocobHOCTH BCeEX
peaoxXpaHNTENbHbIX U
KOHTPO/IbHbIX YCTPOKCTB



TepMopesncTop C NOMIOXKUTENbHBIM TeMnepaTypHbIM KoadduuneHtTom (PTC): nmeert
COMNPOTUBJ/IEHNE B XOJIOAHOM COCTOSIHMUM B Anana3oHe ot 20 go 100 Om. MNpwu
Hanuymmn 3 AaTynMKOB COMPOTUBIEHNE cocTaBnsano 6bl 60 — 300 OmM.
Aatumnk PT 100: umeet npu 0°C conpoTtusneHne 100 OM. Mexay 0°C n 100°C 3Ta
BE/IMYNHA YBENMYMBAETCS Ha Kaxabiit 1°C Ha 0,385 OM. MNpu TemnepaTtype
oKpyxatowen cpegbl 20°C 3Ha4YeHMe CONPOTUBIEHMS A0NXHO 6biTb 107,70M.
KOHTpO/ib repMETUYHOCTM KaMepbl YNJIOTHEHWI: 3HA4YEeHMEe CONPOTUBIEHMSA AOKHO
CTPEMUTLCS K HECKOHEYHOCTU. HM3Kue 3HauyeHMs COMpOTUB/IEHMS O3HaYaT
Hanu4uune Boabl B Macne. Heobxoanmo cobntopaTte TpeboBaHNA MHCTPYKUMIA Ha pene
06paboTkn cMrHana ot AaTymka, npeanaraemMoro B KayecTtse onuuu.
Mpun 3HaYNTENbHbIX OTKJIOHEHMAX U3MEPSAeMbIX NapaMeTpoB
Heo6Xx0AMMO NPOKOHCY/IbTUPOBATbCS C U3rotosurenem!
MpoBepka NpefoXpaHUTENbHbIX, KOHTPOJIbHBIX U APYTNMX MEXaHU3MOB MNOABLEMHbIX
YCTPOWCTB NpuBeAeHa B COOTBETCTBYHOLLEN MHCTPYKLMU MO IKCNIyaTaunu.

Mpwn KanuTanbHOM PEMOHTE B AOMOSIHEHUE K 06bl4HbIM paboTaM Mo TEXHUYECKOMY KanutanbHbivi pEMOHT
06CNyXMBaHWIO, KOHTPONNPYIOTCS U, NPU HEO6XOAMMOCTHU, 3aMeHSI0TCS,

noALWMMNHUKM MOTOpa M nNuTatowue kabens. O6s3aTenbHON 3aMeHe noanexaT Bce

YNJIOTHEHUS BaNOB W YNIOTHUTENbHbIE KOMbLA. OTW paboTbl paspeluaeTcs

BbIMO/IHATb TOMIbKO M3rOTOBUTENIO UM aBTOPU3NPOBAHHOW CEPBUCHON CNyX601.

CnuToe akcniyaTauMoHHOE Mac/io HeEO6X0AMMO MPOBEPUTL Ha 3arps3HEHUE U 3amMeHa 3KcrayaTaunoHHbIX
Hanuuune B HeM BoAbl. ECnin akcnnyaTauMOHHOE Macio CUNbHO 3arpsi3HEHO UK marepuanos
cocTaBfsiloLWas BoAbl NpeBbiwaeT 1/3 YacTb, HEO6X0AMMO Yepes 4 Hedenu ele pas
npoBecTu 3aMeHy Macna. Ecnv npu ganbHeliwen akcnayaTaumm B Macse CHoBa
NnosiIBNIIETCS BOAA, 3TO YKAa3blBAET Ha BO3MOXHOE MOBPEXAEHME YINIOTHEHUS. B 3TOM
c/lyyae Heob6XoAMMO MPOKOHCYNbLTUPOBATLCS C U3FOTOBUTENEM.
Ecnun ynnoTHEHME U3HOLIEHO WUIN NMOBPEXAEHO, TO NMPU UCMONb30BAHUN YCTPOWUCTB
KOHTPOJ1S repMETUYHOCTU KaMepbl YMIOTHEHUA UNN KaMepbl yTeyek cpaboTatoT
YCTaHOB/IEHHbIE YCTPONCTBA 3aLUNTHI.
Mpu 3aMeHe 3KcnyaTauMOHHbIX Macesl Heo6xoaAnMo:
BblKJ1IlOUNTb 060pyAOBaHMNe, AaTb OXJ1IAAUTbCS, OTCOEANHUTb OT
3NeKTpuyeckomn cetu (AoMKEH NPOBOAUTb TOJIbKO
KBaNMdUUMPOBaHHbIW cneumnanmct!), oUMCTUTb U YCTAHOBUTb Ha
NpPoYHOEe OCHOBaHME B BEPTUKAJIbHOM MOJIOXKEHUU.
DKcrlyaTauMOHHbIEe Macsia MOryT HaXxoAUTbCS Noa AaB/IEHUEM U
npyu OTKPy4YMBaHUM pe3b60BbiX NPO60K ropsuee Macio MoXeT
nonacTb Ha KOXXy M Bbi3BaTb o)or. MoatoMy Heo6xoaumo aaTtb
ocTbITb 060pyAOBaH1IO A0 TeMNepaTypbl OKpy>Katowen cpeabi!
He ponyckaTb COCKasib3blBaHUA U ONPOKMAbIBaHUA o6opyaoBaHus!
Mpu cnosib30BaHUM onpeaesieHHbIX NOKPbITUI KOPNyCOB
(HanpumMmep, Ceram CO) pe3b60Bble NPO6KM 3aLUNLLEHDI
nJacTrMaccoBbiMU KpbilwkaMu. Ux cnepyeTt CHATb, a Nocsie 3aMeHbl
YCTAaHOBUTb Ha MECTO U NOKPbITb KUC/IOTOCTOMKUM U30JIMPYIOLLUM
coctaBom (Hanpumep, SIKAFLEX 11FC m 1.n.).
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B motopax Tvna T (T 12 n T 13), nmeeTcs TONbKO OAHO OTBEPCTUE ANS CMBa U
3anosiHeHNs KaMmepbl YNJIOTHEHMI MacnioM. Ha pucyHke oHo o6o3HauyeHo 6ykBow
«D». Ho onepauuu NnpoBOAATCA Takue Xe, Kak U B MOTOpax C OTAENbHbIMU
OTBEpPCTUAMMU AN 3aMNO/IHEHMSA U CNBaA.

1

T.K. nMeeTcs 60nbLIOE YNCIO BapPMAHTOB W UCMOSIHEHWUI 3TUX MOTOPOB,
TOYHOE NOJSIoXKEHUE pe3bboBbIX NPO6OK 3aBUCUT OT UCMOSIb3yEeMON
HacOCHOW YacTn. Heo6X0AMMO OCTOPOXHO WU MEASIEHHO BbIBUHTUTL
pe3b60BYyt0 NpobKy 3anmMBHOro oteepctus (D+) Kamepbl YNIOTHEHWUIA.
BHuMmaHume! dkcnnyaTtalMOHHOE Mac/10 MOXKET HaXoAUTbCA noa
AaBneHuemM!

BbIBUHTUTb pe3bb0oBYy0 Npobky cnuBHoro orsepctus (D-).
SkcnnyaTauMoHHOE Macio CNTb B MOAXOASLLY eMKOCTb. OUnCTUTD
pe3b60BYyt0 NPO6KY CAMBHOIO OTBEPCTUS U CHOBA BBMHTUTbL €€ C HOBbIM
YNAOTHUTENbHBIM KOMbLOM. 1 NOMHOrO cAnBa Macna obopyaoBaHue
Heob6x0ANMO crnerka HakoHUTb Ha 6oK.

He ponyckaTb onpokuabiBaHUA U COCKaZlb3blBaHUS
o6opyanoBaHua!

dKkcnayaTaunmoHHOE Macso 3anuTb Yepes 3anmMBHoe oTBepcTue (D+).
Mcnonb3oBaTb TONbKO MpeanucaHHble 3KCnyaTauMoHHble MaTepuanbl 1
cobniogatb MX 3anMBaeMoe KOJIMYECTBO.

OuncTntb pe3bboByto Npobky 3anmeBHoro oteepctus (D+) u cHoBa
BBUHTWUTb €€ C HOBbIM YMJIOTHUTENbHbIM KOMbLIOM.

Puc. 7-1: Nono>xeHne pe3b6oBbix Npo6ok
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Kamepa ynnoTrHeHni



MepeyeHb paboT No peMoHTY o6opyaoBaHusa:

—  3ameHa pabouero koneca M HaCOCHOWM YacTu

—  3aMeHa X0A40BOro U LWenesoro Koney,

Mpu npoBeneHnn 3TX paboT Heob6X0AMMO yunTbIBaTb Cleaytollee:

—  Bce ynnoTHUTEnNbHbIE KOMbLA KPYII0ro CEYEHUSA U UX MpU
obcnyxmBaHUn/pemMoHTe Bcerga Heo6xoauMMo 3aMeHsTh.

—  CTonopHble 301eMeHTbl BUHTOB, Hanpumep, NpyXwHHble Wwanbbl unm
camoyaepxuBatoLimecs cTonopHole warbbl Nord-Lock Bcerga npu
obcnyxmBaHun/peMoHTe He06X0AUMO 3aMeHATb.

—  Ecnu He ncnonb3yloTcs caMoyaepXuBatolmecs CTonopHble wanbsl Nord-
Lock nnun nx ncnonb3oBaHMe He BO3MOXHO, 3arnpeLiaeTcs UCcrnosb3oBaTb
BWHTbI, UMeOLWKNE NOKPbITUE AAaKPOMeET. B aToM cnyyae Heobxoammo
MCMOoNb30BaTh BUHTbI U3 HepxaBsetower ctanm A2 unn A4. Heobxoanmo
cobntoaaTb MOMEHTbI 3aTSXKKU.

—  3anpeleHo NpUMeHATb N36bITOYHbIE YCUANS NPWU BbINOHEHNUM 3TUX paboT!
Mpu npoBeaeHnn peMOHTHbIX paboT Heo6xoanMoO:

Bbik/1lOUUTb 060pyaAOBaHNe, OTCOEANHUTb OT 3JIEKTPUUECKON ceTH
(ponxeH NpoBOAUTb TOJIbKO KBasinuLMpoBaHHbIA cneunanucr!),
O4YMCTUTb M YCTAaHOBUTb o6opyaoBaHMe Ha NPOYHOEe OCHOBaHue B
ropusoHTasibHOM NoJsioXkeHun. He gonyckaTb cocKkanb3biBaHUA U
onpokuabiBaHuAa o6opyposaHusa! NMpu MCNosIb30BaHUM 3aLUTHbIX
NoKpbITUA kopnycoB (Hanpumep, Ceram CO) pe3b60Bbie NPo6ku
3aumuieHbl NJ1acTMaccoBbIMU KpblilkaMu. X cnepyer cHATDb, a
rnocse 3aMeHbl YCTAaHOBUTb HA MECTO U NMOKPbITb KUC/IOTOCTONKUM
nsonupyrwmm coctasom (Hanpumep, SIKAFLEX 11FC).

MpY MCNoNb30BaHMKN CaMOYAEPXMBAOLLMNXCS CTOMOPHbIX 3nemMeHToB Nord-Lock
cobniopaTth cnepytoulee:
—  He WCNonb30BaTb BUHTbI U3 HEPXaBEILLEH cTanm
—  MCNoNb30BaTb TOMbKO BMHTbI, MOKPbITbIE AAKPOMET (KNacc NpoOYHOCTH
10.9)

PasnuuatoT ABa BapuaHTa 3aMeHbl pabouero koneca. B nepBom BapvaHTe BHavane
AEMOHTUPYETCS KOPNyC HACOCHOM YacTu, YTobbl 3aTEM MOXHO 6bIN0O CHATL U
3aMeHuTb pabouee Koneco.

Bo BTOpOM BapuaHTe AEMOHTUPYETCS BCacbiBaloWmii naTpybok ¢ Koprnyca HacoCHOM
yacTu. BTopolt BapuaHT npuMeHseTcs, ecnu guameTp paboyero koneca 6onblue, 4em
AvameTp dhaHUeBOro CoeAnHEHMs C MOTOPOM Ha Kopryce Hacoca. Mpu 3ToM nepea
3aMeHOoM HaCOCHOM YacTu HeobXxoaMMo AeMOHTUPOBaTbL paboyee Koneco.

MepeyeHb paboT npu 3aMmeHe paboyero Koneca U 3aMeHe HaCOCHOM YacTu.

1 BbIBUHTUTb LWECTUIPaHHbIE BUHTbI/WUN raiikn Ha 6710Ke ynI0THEHUI
MoTopa.
2 3a pyKosiTKy MOTopa Hacoc 3adMKCcMpoBaTb NOAXOASWMMN CpeacTBamm,

Hanpumep, NOALEMHUKOM, U CHSATb C HACOCHOM YacTu. MoTop ¢ pabounm
KOJIECOM YJIOXWUTb Ha MPOYHOE OCHOBaHMe.

3 Pabouee koneco 3admKcMpoBaTb NOAXOASAWMMUN CPEACTBAMU, BbIBUHTUTb
KpennaeHue paboyero koneca (BMHT C LMINHAPUYECKOWN FONOBKOM C
BHYTPEHHMUM LLUECTUTPAHHMKOM).

O6pawaTh BHUMaHMe Ha CTOMOPHbINA 3/1eMeHT!

4 Pabouee koneco CHATb C Basla C MOMOLLbIO NOAXOAALWEro CbeMHMKA.
5 OyncTuTb Ban.
6 YcTaHoBUTbL HOBOe paboyee Koneco Ha Ban.
He gonyckatb noBpeXAeHusa nNocagouyHoi NnoBepxHocTu!
7 HoBbIl KpenexXHbli BUHT OCHAaCTUTb HOBbIM CTOMOPHbIM 3/IEMEHTOM,

CMasaTb pe3bby COOTBETCTBYIOLMM repMETUKOM U BBUHTUTbL €ro B BaJl.
3adurkcmpoBaTb paboyee KONeCo N 3aTAHYTb KPEMNEXHbIN BUHT C
COOTBETCTBYHOLMM MOMEHTOM 3aTsixku (cM. Tabn.).

8 YcTaHoBWTb MOTOP C pabounm KONecoM B KOpNyc Hacoca Ha 610K Kamepbl
YNIOTHEHWI U 3aKPENUTb LIEeCTUrPaHHbIMU BUHTaMU/raikamu.
9 Pabouee koneco c BasoM f0KHO CBO60AHO NPOBOPAYMBATBLCA BPYYHYHO.
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PeMoOHTHbBIE paboTbi

3ameHa pabouero
KoJ1eca M HaCOCHO#M
yacrmn

BapwnaHTt 1



1 [leMOHTMpOBaTb Kpenex BcacbiBatollero natpybka K Koprnycy Hacoca.

2 CHATb BCAcbIBalOLWM NaTPpyBOK C KOpMyca Hacoca U YN0XWUTb Ha NpoYHOe
OCHOBaHue.

3 Pa6ouyee Koneco 3apuKCMpoBaTb NMOAXOAALMMU CPEACTBAMM U BbIBUHTUTL

KpenexXHbIA BUHT.
O6palwaTb BHUMaHUE Ha CTOMOPHbIN 3/1eMeHT!

4 Pabouee koneco CHATb C Bajla C MOMOLLbIO NOAXOAALWEro CbeMHMKA.

5 OyncTuTb Ban.

6 HoBoe pabouyee koneco yCTaHOBUTb Ha Ban. He gonyckaTb NoBpexaeHus
rnocago4yHon nosepxHocTu!

7 HoBbIl KpenexXHblli BUHT OCHAaCTUTb HOBbIM CTOMOPHbIM 3/IEMEHTOM,

pe3bby cMasaTb COOTBETCTBYHLUMM FrEPMETUKOM U BBUHTUTL €ro B Bas.
3adurkcmpoBaTb paboyee KONeCo N 3aTAHYTb KPEMEXHbIN BUHT C
COOTBETCTBYHOLMM MOMEHTOM 3aTsixku (cM. Tabn.).

8 YCTaHOBUTb M 3aKpenuTb BCacbiBalOLWMi NaTpyboK Ha Kopnyce Hacoca.
Paboyee koneco c BasoM JOMKHO CBO6OAHO NPOBOPaAYMBaTLCA BPYYHYHO.

MoABMXHbIE N HEMOABMXHbIE KOMbLA LLENEBOro yrnaoTHEHWUS ONPeaensoT BENNYUNHY
3a3opa Mexay pabounm kosecom (MOABMXHOE KOMbLO) U BCAacbiBaOLWMM NaTpybKoMm
(HenoaBwmxHoOe KoNbLO). Ecnn 3TOT 3@30p CAMLWIKOM 60bLLOK, NPOU3BOAUTENBHOCTD
obopynoBaHMsA YMeHbLUAETCS U/Wn 3TO MOXET NpUBECTU K 3acopeHuto. Oba konbua

MOryT 6bITb 3aMeHEeHbI.

CooTBEeTCTBYIOLasA MHCTPYKLIMA MO 3aMeHe NOABUIKHbIX U
HenoABMXXHbIX LleJieBbiX KoJiely npusiaraercsa K 3anacHoi yactu!

3aMeHa ynioTHSAOLWMX 3/1IEMEHTOB CO CTOPOHbI NepeKavymMBaeMomn XUaKocTu,
HanpuMmep, 6104YHON YNIOTHUTENbHON KacCeTbl MW CKOMb3ALEro TOpLeBOro
ynioTHeHus, TpebyeT onpeaeneHHbIX 3HaHU 06 3TUX anemeHTax. [ns NpoBeaeHUs
3aMeHbl YNI0THEHNI 060pyaoBaHMe AONXKHO 6bITb AEMOHTUPOBAHO M MOArOTOB/IEHO

Ans 3Toro.
Mpu 3aMeHe ponyckaeTcsi NPMMEHEHUE TOIbKO OPUrMHaJIbHbIX

AeTasiei, y3/10B U 3anacHbiX Yacteun!

MNpoBepka M 3aMeHa 3TUX AeTanern NponsBoAMTCS NPU KanuTasibHOM PEMOHTE

aBTOPU3MPOBaAHHbLIMKU CEPBUCHbLIMU (pUpMaMu.
Ana B3pbiBO3aljMLEeHHOro o6opyaosaHusa Heo6xoammo cob6aropaaTb

TpeboBaHuA, NpuBeAEHHbIe B rnaBe «B3pbiBo3awmra no craHaaprty
el

MNMepeyeHb MOMEHTOB 3aTAXKWN AJ11 BUHTOB C MOKPbITUEM AAaKPOMET CO CTOMOPHbLIMU
warbammn Nord-Lock

BapuaHr 2

3amMeHa rnoABUXXHOIro u
HENoABMXXHOIo KoJeL
Lyes1eBoro yrioTHeHui

3amMeHa yrioTHSLWNX
3/1EMEHTOB

MOMEHTBI 3aTsI)KKu

Pe3bba Knacc npouHoctu 10.9

Hm KIrc m
M5 9,2 0,94
M6 15,0 1,53
M8 36,8 3,75
M10 73,6 7,50
M12 126,5 12,90
M16 316,3 32,24
M20 621,0 63,30
M24 1069,5 109,02
M27 1610,0 164,12
M30 2127,5 216,87

Ta6nuua 7-2: BUHTbI C MOKPbITUEM AKPOMET CO CTONOPHbIMMU WaibaMu
Nord-Lock

MepeyeHb MOMEHTOB 3aTAXKWN BUHTOB M3 Hep)KaBelLlen ctanm 6e3 CTonopHom
wanbbl:

Pe3bba Hm KIC M Pe3bba Hm KIC M
M5 5,5 0,56 M16 135,0 13,76
M6 7,5 0,76 M20 230,0 23,45
M8 18,5 1,89 M24 285,0 29,05
M10 37,0 3,77 M27 415,0 42,30
M12 57,0 5,81 M30 565,0 57,59

Lock
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Ta6bnuua 7-3: BUHTbI U3 HeprkaBeroLei cTanu 6e3 cTonopHoii waibbl Nord-



8. BbiBOA U3 3KCNJlyaTauum

B naHHOM pasaene npuBeaeHbl Tpe6OBaHUS MpU pasfiMyHbIX BapuaHTax BbiBOAA
o60pyAoBaHUs U3 3KCMyaTaumu.

Mpv TakoM OTKJIIOYEHMUM HACOC OCTAeTCs CMOHTUPOBAHHBIM U HE OTCOeAMHSAETCS OT
ceTtu. MNpu BpeMeHHOM nepepbiBe B paboTe 060pyAoBaHWeE AOHKHO OCTaBaTbCA
NOJSTHOCTBIO MOrPYXEHHbIM, YTO6bI OHO 6bINIO 3aLMLLEHO OT 3aMOpPaXMBaHMS.
CneanyeT UCKIIOYNTb BO3MOXHOCTb 3aMep3aHust paboyei 30Hbl U NepekaynBaemon
Xnakoctu. TeM cambiM, 060pyAoBaHMe OCTaeTcs NOCTOSIHHO rOTOBbIM K paboTe. Mpwu
ANUTENbHbIX NepepbiBax B paboTe nepuognyeckn (He MeHee OAHOro pasa B MecsL)
cnepyeT BKoYaTb 06opyaoBaHMe Ha 5 MUHYT Ans npoBepku paboTocnocobHOCTH.

OcToporKHO!

Mpo6Hoe BK/IlOUEHME BbINOJIHATb TOJIbKO NPU pa3peLlueHHbIX
ycnoBusix akcnayatauum (cM. rnaBy «OnucaHue nspenusa>). Cyxoi
xop He ponyckaercsa! Heco6nioaeHmne Tpe6oBaHUIi MOXET NPpUBECTH
K NOJIHOMY BbixoAly o6opyaoBaHusi us crpos!

OTK/IOYNTb HACOCHBIW arperaT U 0TCOeAMHUTb OT CeTU, AEMOHTUPOBaTb U nepeaaTb
Ha XpaHeHue. [ina obecneyeHns XxpaHeHUs He06X0AMMO YUUTbIBATb CrieaytoLuee:

OcTtopoxxHo! Nopsiune pgetanu!

Mpu peMoHTa)ke o6opyaoBaHMA HEO6XOAMMO yUMTbIBaTb
TeMnepaTypy 4Yacrei kopnyca. OHM MOTryT UMeTb TeMNepaTypy
ropaspao Bbiwe 40°C. flo Hayana pa6ot Heo6xoAaMMO, YTO6bI
o6opyaoBaHMue OCTbIJIO 0 TEMNEpaTypbl OKpy>KaroLei cpeabl!

OcTopoixHO!

B o6opyaoBaHMMK, KOTOpOe 3anoJiHeHO NUTbeBOo BOAOM, nepea
NOCTaHOBKOM Ha XpaHEHUe Ha CPOK CBbille 4 Heaenb uin npm

OMacHOCTM 3aMep3aHusl, Heo6XxoAMMO CNUTb NUTbEBYIO BOAY U

BbICYLUNTb 060pyAaoBaHue!

—  Ouunctutb obopynoBaHue.

—  XpaHuTb B YUCTOM U CYXOM MecCTe, 3aluTuTb 06opyaoBaHue oT
MeXaHW4eCcKoro BO34encTBms 1 Moposa.

-  CknaaupoBaTb Ha TBEPAOM OCHOBaHWU B BEPTUKANIbHOM MOJSIOXEHUMU,
npeaoTBpPaTUTb OMNPOKMAbIBAHME.

— B Hacocax HanopHbIi 1 BcacbiBaloLWmMii NaTpybKu A0MKHbI 6bITb 3aKpbIThI
3arnywkamm u3 noxoaswero matepuana (Hanpumep, nieHKon).

- WckniounTb aecdopmaumio nuTatowero kabens B kabenbHOM BBOAE.

—  KoHubl anekTpuyeckmx kabenew 3awmMTnuTb OT NONagaHUs Bnaru.

- WckniounTb BO3AENCTBME COSTHEYHBIX NyYeil Ha obopyaoBaHue ans
npeaoTBpaLLEHNs NOBPEXAEHUS 31aCTOMEPHbIX YacTel U NOKPbITUS
KOpnyca HacoCHOro arperara.

—  Tpu XpaHeHUn B MacTEpPCKUX UCKIIOYUTb BO3AENCTBUE U3NYYEHUI U ra3os,
obpasyloLumecs nNpu aneKTpocsapke, KOTOpble paspyLlaoT 31acToMepbl
YNAOTHEHWNA.

—  [Mpuv anuTensHOM XpaHeHUn paboyee KONeCco UKW Nponensiep perynspHo
(He pexe oAHOro pasa B Noaroda) NpoKpy4YMBaTb BPYyUHYIO, AN
npefoTBpaLleHuns nosiBieHne BMATUH B MOALLIMMHUKAX U 3aeAaHus poTopa.

— CobnogaTb BCe ykasaHus, NpuBeAeHHbIe B rNaBe «TpaHCNnopTUpoBKa U
XpaHeHue».

Mepen Bo306HOBNEHMEM IKCMyaTaumm 06opyAoBaHMe AOIKHO 6bITb OYMLLEHO OT
nblIn U NoATEKOB Macna. Ob6s3aTenbHO NpoBecTn HeobxoaMMo paboTbl No
TEXHUYECKOMY 06CnyXunBaHuio (CM. rnaBy «TexHu4eckoe obcnyxuBaHue»).
MpoBepuTb paboTy M COCTOSIHME CKOMb3SLLEro TOPLEBOro YNIOTHEHUS.

Mocne 3aBepLueHns 3TUX paboT HACOCHbIM arperat MOXXHO MOHTUPOBaTb Ha
npegHasHayeHHOM MecTe (CM. rnaBy «MoOHTax»), a CneunanncT-aneKTpuK MoxeT
NpOM3BECTN €ro NOAKI/IIOYEHNE K SNeKTpUYecKkon cetu. MNpu Bo306HOBNEHUM
3KcnnyaTaumm HeobxoanMo cobntoaaTh ykasaHusa rnaebl «BBog B aKcnyaTaumo».

O6opyaoBaHMe AONYyCKAaEeTCA K 3KCnlyaTalMm TOJIbKO B TEXHUYECKU
ncnpaBHoM M rotoBoM K paGOTe COCTOAHUMU.
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BpemeHHbI BbIBOA M3
3Kcriyataymm

lMosnHbIV BbIBOA U3
aKkcriyataymm /
lMocTaHoBKa Ha xpaHeHue

Bo3o6HoBieHne
3KCrilyataymu rnocsie
AJINTENIbHOIO XPaHeHUS



9. MNMouck n ycTpaHeHue HencripaBHOCTeMn

[Ona ncknyeHna TpaBM nepcoHana v nosioMok o6opyaAoBaHUs Npu yCTpaHeHUn
HencnpaBHOCTEN Heo6X0ANMO BbLINOMHSATL cneaytowmne TpeboBaHus:

e  YcTpaHeHWe HeucrnpaBHOCTEN AOMYCTUMO TOSIbKO KBanMMUUMPOBAHHbIM
nepcoHanoM, Hanpumep, paboTbl Ha 3N1eKTPOO6OPYAOBAHUN AOKHBI BbITh
BbINOSIHEHbI KBANNPUUMPOBAHHbLIM CMELNANINCTOM-3/IEKTPUKOM.

e UckntoumTb cnyyaliHbiil nyck 060pyaoBaHus, OTKKOYMB ero oT
3/1eKTPOCETH, NPU 3TOM HEOBXOAMMO NPUHSATL COOTBETCTBYOLME MEpbI
NpeAoCTOPOXHOCTU.

e  [Ipn Hannuum BTOpPOro onepatopa obecneymnTb BO3MOXHOCTb 3alMTHOIO
OTKItoYeHNs obopyaoBaHms B Nt060M MOMEHT.

e [1ns UCKoYeHUs1 TpaBM obecneunTb 3alinTy nepcoHasna oT BpallaroLmnxcs
YacTen MalWHbI.

e  3anpelieHo CaMOBOJIbHOE BHECEHME N3MEHEHWI B 060pyaoBaHMe 3TO
CHWMaeT C U3roToBUTENA Kakme-nmbo rapaHTuiiHblie o6si3aTenbcreal

HewucripaBHOCTb !

MpuunHa VcrpaHehue O6opyaosaHue He
3anyckaercs

O6pbIB 3/IEKTPONUTAHUSA, KOPOTKOE MpoBepuTb Kabenb U an.4BUraTeNb U,
3aMblKaHWe UM 3aMblKkaHMe Ha 3eMJilo B | Npu HEOH6XOAMMOCTM UX 3aMEHUTb
kabene u/mnn ob6MoTKe MoTOpa

MpoBepuTb aneKkTpuyeckme
MOAKMOYEHMS U, NpKN HeobxoanMocCTH,
U3MEHUTb.

3aWwuTHble aBTOMaTbl MOTOPOB 1
npefoXpaHUTeNn YCTaHOBUTL U
OTperynnpoBaTtb COracHO TEXHUYECKUM
TpeboBaHMsAM, BbINOMHUTL COpOC
KOHTPOJIbHbIX YCTPOMCTB.

MpoBepuTb NerkocTb xoaa pabouero
Koneca /nponennepa, npu
HeobxoAMMOCTHN, OYNCTUTL U
BOCCT@HOBUTb N1IEMKOCTb X04a.

CM. HeMcnpaBHOCTb: NMpoTeyka Yyepes
CKOMb3silliee TOpLUeBoe ynaoTHEHNE,
YCTPOMCTBO KOHTPOJISI KaMepbl
yMnNOoTHEHWUI coobLuaeT o
HEUCNPaBHOCTM MAW OTK/KOYAET Hacoc
SneKkTpuyeckoe noAKItyeHme

Pabota oT 2 a3 npoBepuUTb CNeunanncToMm u, npu
HeobxoAMMOCTU, U3MEHUTb

Ta6bnuuya 9-1: O6opyaoBaHMe He 3anycKaeTcsa

CpabaTbiBaHWe npeaoxpaHuTenen,
3aLlUUTHBIX aBTOMATOB MOTOPOB W/WUnun
KOHTPOJIbHbIX YCTPONCTB

CpaboTano yCcTpoMCTBO KOHTPOJIS
KaMepbl YMI0THEHUA (onums)

MpuumHa YcTpaHeHue HeucrnpaBHoOCTb !

MpaBuLHO OTperynmnpoBaTh O60pynoBaHMe
TepMUUecKunii pasMbikaTenb B 3aluTHoM | PA3MbIKATE/b B COOTBETCTBNE C €ro 3arycKaeTcsi, HO Cpasy Xe
aBTOMaTte MOTOpPa HEMpPaBUIbLHO TEXHUHECKUMU AaHHbIMU rocsie BKOYEHMS
OTpEerynmMpoBaH cpabaTtbiBaeT 3aLUNTHbIN

aBTomart MmoTopa

MpoBepUTb 3HAYEHUS HaMPSHKEHUS Ha
MoBblWweHHOe NoTpebneHne Toka M3-3a OTAEeNbHbIX dasax u, Npu

HU3KOIO Hamnps>XXeHus HeobxoanMocTM obecneunTb nogadvy
TpebyeMoro HanpsxeHus

MpoBepuTb NOAKOYEHNE N NPU
HeobXxoAMMOCTN ero U3MeHUTb
CneunanucTy Heo6xoAMMO NPOBEPUTL

PaboTta ot 2 a3

Cnuwkom 6onblias pasHOCTb 3neKTpmnYeckoe noakatodeHune n npmbop
HanpshkeHun Ha 3 dasax ynpaBneHuns 1, npn Heob6xoamMMocTy,
M3MEHUTb

Ta6bnuuya 9-2: O6opyaoBaHMe 3anNyCKaeTcs, HO Cpas3y >Xe NnocJsie BKAYeHUs
cpa6aTbiBaeT 3alWMTHbIA aBTOMaT MOTOpa

9-1



MpuumHa YcTpaHeHue

HenpaBunbHOEe HanpaBneHue BpaleHus

MomeHATb MecTamun aBe dasbl
SNEKTPUNYECKOro NnogKn4yeHna MmoTopa
Hacoca

Pabouee koneco/nponennep
610KkMpoBaHbl 3abUBLLUENCS rPsS3bio
W/ NOCTOPOHHUMM MpPeAMETaMM,
NoBbIlWEHHOE NoTpebneHne Toka

OTkntounTb 060pynoBaHue,
npeaoxpaHUTb OT MOBTOPHOIO
BKJIIOYEHMS, 06ecneynTb NerkocTb Xxoaa
pabouero koneca/nponennepa,
O4YNCTUTb BCacbiBawLWmM naTpybok

CnvwKoM BbICOKasi MIOTHOCTb
nepekavynBaeMon XNaKocTum

MpOKOHCYNbTUPOBATLCS C 3aBOAOM-
N3roToBUTENEM

3anyck Hacoca Ha Hu3koe
npoTMBOAABNEHNE

MpoBecT\ NOBTOPHO MYCKO-HanaAouHble
paboTbl ana obecneyeHus
3KCMJlyaTauMmn Ha pacyeTHbIX pexumax

Tabnuuya 9-2: O6opyaoBaHMe 3anyCKaeTcsl, HO Cpas3y e nocsie BKI4YeHuUs
cpabaTbiBaeT 3alWMUTHbIA aBTOMaT ABUratens

MpuunHa YcTpaHeHue HeucrnpaBHOCTb. Hacoc

Het I'IepeKa‘-IMBaEMOﬁ XNOKOCTU

OTKpbITb NogatoWwmii Tpybonposos B
pe3sepByap Wan 3aABUXKY

3abuT nogatowmii Tpybonpososa,

OuncTnuTb Nnogatowmii Tpybonposoa,
3a[lBMXKY, BcacbiBalowuii Tpybonposos,
BCacbiBalOLWMN NaTpyboK nnm cetyaTtbin
bunbTp Ha Bcace

3abnokupoBaHo pabouee
Koneco/nponennep

OTkntounTb 060pynoBaHue,
npeaoxpaHUTb OT MOBTOPHOIO
BKJIIOYEHMS, 06ecneynTb NerkocTb xoaa
paboyero koneca/nponensiepa

MoBpexaeH wnaHr / Tpybonposo

3aMeHuTb noBpexaeHHble AeTanun

MpepbIBUCTbIN pexnM paboTbl

MpoBepuTb NpMBOP ynpaBneHust u
HACTPOMKY AATYMKOB YPOBHSI

Tabnuua 9-3: Hacoc pa6oTtaer, HO He

3abut nopatowmnii Tpybonposoa,

nepekavymBaer

MpuumnHa YcTpaHeHue

OuncTnuTb Nnogatowmii Tpybonposoa,
3a/BMXKY, obpaTHbIV KnanaH,
BcacblBalowmm Tpybonposoa,
BCacbIBaloLWMi NaTpybok unu cetyatbli
bunbTp Ha Bcace

3akpbiTa 3aaBUXXKa B HAaNOPHOM
TpybonpoBoae

MOMHOCTbIO OTKPbITh 3aABUXKY

3abnokupoBaHo pabouyee
Koneco/nponennep

OTkntounTb 060pynoBaHue,
npeaoxpaHUTb OT MOBTOPHOIO
BKJIIOYEHMS, 06ecneynTb NerkocTb Xxoaa
paboyero koneca/nponensiepa

HenpaBunbHOEe HanpaBneHue BpaleHus

MoMeHATb MecTamu aBe dasbl
SNEKTPUNYECKOro NnogKnn4eHNa MoTopa
Hacoca

Bo3ayx B cucteme

MpoBepuTb 1, Np1 HEOBXOANMOCTH,
yAanuTb BO3ayx M3 TpybonpoBoaos,
HaMOPHOIro KOXyXa W/WUnn HacoCHOM
yactu

Mpu paboTte Hacoca 6onbLuoe
npoTvMBoAaBneHne B Tpybonposoae

MpoBepuTb 3a4BMXKY B HAarnopHoM
Tpy6onpoBoae, Npy Heo6XoAMMOCTH
NOJSIHOCTbIO OTKPbIThb, UCMO/bL30BaTb
Apyroe paboyee Koseco,
NPOKOHCYNbTUPOBATLCSA C 3aBOAOM

ABneHnsa n3Hoca

3aMeHUTb U3HOLLEHHbIE AeTanun

MoBpexaeH wnaHr / Tpybonposo

3aMeHUTb NoBpeXAeHHble aAeTanun

Heponyctumoe coaepxaHue rasos B
rnepekavynBaeMon XnaKocTun

MPOKOHCYNbTUPOBATLCS C 3aBOAOM-
M3roToBUTENEM

CnunwkoM 60/bLL0E NMOHUXEHNE YPOBHS
XKMAKOCTWN B pe3epByape BO BpeMs
paboTbl

MpoBepuTb NOABOA XUAKOCTU U EMKOCTb
HACOCHOW CTaHUMK, NPOBEPUTb
HaCTPOMKM 1 paboTocnocobHOCTb
CUCTEMbI ynpaBfieHns Mo YPOBHIO
XUAKOCTHU

Ta6bnuua 9-4: Hacoc pab6ortaer, ykazaHHble paboune napaMmeTpbl He

BblAep>XnBaroTCcsa
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paboTaet, HO He
nepekaymsBaeTr

HeucnpasHocTb: Hacoc
paboTaet, yKa3aHHbIe
pabouune napaMeTpbl He
BbIAEPXKNBAIOTCS



MpuunHa YcTpaHeHue HeucnpaBHocTb: Hacoc

O6opyanoBaHue paboTaeT B
HeAonyCcTMMOM AnanasoHe

MpoBepuTb paboune xapakTepUCTUKU
Hacoca 1, Npu Heo6XxoanMoCTH,
OTKOPPEKTUPOBATb U/U/IN U3MEHUTb
YC/I0BUSI 3KCMlyaTaumu

3abnokupoBaH/3abuT BCcacbiBaoLWNi
naTtpybok, ceTyaTtbii uNbTP Ha Bcace
n/unun paboyee kosieco/nponennep

OuncTnTb BCacbiBaoLWwmi naTpybok,
ceTyaTbIvt HGUNBLTP Ha Bcace u/unn
paboyee koneco/nponennep

Tsxenbl xo4 pabo4yero koneca

OTKMOYUTL HAcoC, NPeAoXpaHnUTb OT
NMOBTOPHOro BKJIIOYEHUA, obecneunTb
NerkocTb xoaa paboyero koneca

Heponyctumoe coaepxaHue ra3os B
rnepeKkavynBaeMon XnaKocTu

MpPOKOHCYNbTUPOBATLCS C 3aBOAOM-
M3roToBUTENEM

Pabota oT 2 a3

SneKkTpuyeckoe NoAKIOHEHNE JOKHO
6bITb MPOBEPEHO CMEeUnannucTom 1, npu
Heo6X0ANMMOCTH, UBMEHEHO

HenpaBuibHOEe Hanpas/eHWe BpalleHus

MoMeHsTb MecTamu age dasbl
3/1EKTPUYECKOro MOAK/IIOYEHUST MOTOpa
Hacoca

ABneHns n3Hoca

3aMeHUTb U3HOLLEHHbIE AeTanun

MoBpexaeHbl NOALMMNHUKN MOTOpaA

MPOKOHCYNbTUPOBATLCS C 3aBOAOM-
M3roToBUTENEM

Hacoc coeanHeH c Tpy6onpoBoaom ¢
HaTsXXeHWeM/nepekocom

MpoBepuTb MOHTAX, YCTAHOBMUTb
KOMMEHCaTopbI

Tabnuuya 9-5: Hacoc pa6boraer HepaBHOMEPHO, C BbICOKMM YPOBHEM LUyMa

YCTpoiicTBa KOHTPOJIS KaMepbl YNIOTHEHWUIA SBASIOTCS AOMNOHUTENbHbIM
OCHalleHVeM M yCTaHaB/IMBalOTCS He A1 BCEX TUMOB HacocoB. HeobxoanMble 06
3TOM CBEe[eHUsi CoAepXKaTCsl B NMOATBEPXKAEHMM 3aKa3a U B CXEME 3NIEKTPUYECKUX

COEeAVHEHUN.
MpuumnHa

O6pasoBaHne KoHAEHCcaTa M3-3a
ONNTENBbHOrO0 CpoKa XpaHEeHUs u/unu
CUNbHBIX KonebaHuin Temnepartypbl

YcTrpaHeHue
Ha kopoTkoe BpeMsi (He 6onee 5MuUH)
BK/IIOUMTbL 060opyaoBaHue 6e3
YyCTPOMCTBa KOHTPONS Kamepbl
YNIOTHEHUM

KoMneHcaumoHHbIN 6a4vok (onumsa ans
rnosibAEePHOro Hacoca) yCTaHOBIEH
C/IMLLKOM BbICOKO

KoMneHcaunoHHbIh 6a4ok yCTaHOBUTb
Ha BbicoTe He H6onee 10 M Bblwe
HWXXHEN KPOMKMW BCacbiBaloLero
naTpybka

MoBblWeHHas yTeuka npu npmpaboTke
HOBbIX CKOJIb3SLLMX TOPLEBbIX
YNIOTHEHWUI

3aMeHUTb Macno

MoBpexaeH kabenb ycTponcraa
KOHTpONA (3NeKTpoA) KaMepbl
YMJIOTHEHUN

3aMeHuTb YCTPOMCTBO KOHTPONS
(anekTpoa) Kamepbl yNIOTHEHUN

HewncnpaBHoe ckonb3slee TopLeBoe
YnaoTHeHne

3aMeHUTb CKONb3slee Topuesoe
YMN/I0THEHME, MPOKOHCYIbTUPOBATLCS C
3aB0O4OM-N3rotosuTenem!

MmnynbcHoe oTkpbiTMe CTY npu
CUNbHbIX BUBpaLMaxX nam rmapoyaapax

YCcTpaHuTb BUGpaLmio

Ta6bnuuya 9-6: MNMpoTeuka yepes3 CKoJib3silee TopLeBOe YNJIOTHEHUe,
YCTPOMACTBO KOHTPOJIA KaMepbl YNIJIOTHEHU curHanusupyert o6 ownbke m

BblKJ1IlOYaeT HacocC

Ecnn BO3HMKLIAs HEMCNPABHOCTb He YCTPaHSIeTCS UK He npuBeaeHa B Tabnuuax,
HeobxoAMMOo 06paTUTbCS B NpeacTaBuUTENbLCTBO KoMnaHmm WILO SE.

9-3

paboTaeT HepaBHOMepPHO,
C BbICOKUM YPOBHEM LLIyMa

HeucrnpaBHOCTb:
lpoTeyka yepes
CKOJ/Ib3silljee TopLeBoe
YrJ10THEHNE, yCTPOKUCTBO
KOHTPO/151 KaMepbl
Y/I0THEHUI
CUrHann3npyet o6
owmnbKe u BbIKIOHaET
Hacoc

JanbHerwme AencTBms o
YCTPaHEHUIO
HeuncripaBHoCTeH



A BeaooMoCTb OnepatopoB-MalULMHUCTOB U paboT no
TEXHUYECKOMY O06Cny>XMBaHMIO U OCMOTpPaM

Kaxzaoe nuuo, paboTtatollee C U3aenmMeM, NOATBEPXKAAET CBOEN NOAMNUCHIO BegomMocTb orepaTopos-
nosly4yeHune, NpoyYTEHNE N YCBOEHME HacToalen MHCTPYKLIMM MO MOHTaXy U MaLlIMHUCTOB
aKkcnnyataumm. Kpome Toro, Bbl 06a3yeTechk 406pPOCOBECTHO BbIMOMHATb YKa3aHus.

B cnyyae HecobnoaeHUsa M3roToBUTENb 0CBO60XAAETCS OT BCEX rapaHTUIHbIX

ob6s3aTenbcTB!

Pamunua Neny4eno Negnuece

Ta6nuua A-1: BepoMmocTb onepaTopoB-MalMHUCTOB



Beaomoctu pa6oT o
TEXHUYECKOMY
06C/yXXNBaHUIO U OCMOTPaM

Kaxzablii paboTHUK BHOCUT MO 3aBeeHHOMY MOPSAKY BCe BUAbl paboT no
TEXHUYECKOMY 06CyXXMBaHUIO U OCMOTpaM B 3Ty BEAOMOCTb, W 3Ta 3anuch
3aBepsieTcs ero CO6CTBEHHONM NOANMUCHIO U NOAMMUCBHI0 OTBETCTBEHHOIO Nnua. JTa
BEZOMOCTb JOSKHa 6bITb NMpeabsBieHa Mo 3anpocy KOHTPOJIbHbIM opraHaMm
npo@Ccoto30B, opraHaM TEXHNYECKOro Haj3opa U UsrotoeuTenio!

Moanuce
OTBETCTBEHHOIO
nuvua

TexxHu4eckoe
Mognuce

o6cnyxusanme [ ocmoTp

Ta6bnuua A-2: BegoMoct paboT NO TEXHUYECKOMY O6Cny>KuBaHUIO M
ocMoTpam



B MoHTaxHasa cxema - CTAXKHblIe aHKepbl

CTS)KHOW aHKep COCTOUT M3 MeTa/l/IMYECKOW aHKEPHOW LITaHrM, NaTtpoHa ¢
LeMEHTHbIM pPacTBOPOM (CTeKNsiHHas Tpybka unaun nNnacTUKOBbIN NakeT C LEMEHTOM),
noaKIagHoON wanbbl U WeCcTUrpaHHoOM rarkun. AHkepbl obecneynBatoT NpoYHoe
coefiMHeHne B 6eTOHHbIX (PyHAAMEHTaX M MOTYT BblAEPXXMBaTb BbICOKME Harpy3Ku.
Takoe aHkepHoOe coeAMHeHue He noasexxut pasbopke!

CTsXHble aHKepbl, noctaensiemble ¢upmon WILO SE, paspelwaercs npuMeHsTb
TONBbKO ANS1 NOABEMHbIX YCTPONCTB U NMPUHAANEXHOCTEN U3roTOBUTENS.

3TN aHKEepHble CTAXKW pa3pellaeTcs MPUMEHSATb TOIbKO B apMWMPOBAHHOM WU
HeapMMUpoOBaHHOM 06bIYHOM 6eTOHe Knacca NPOYHOCTU He Hxe C20/25 n He Bbilwe
C50/60 (cornacHo EN 206:2000-12). Mo BO3MOXHOCTW, (PYHAAMEHT, B KOTOPbIA
yCTaHaBNMBAETCS CTAXHOMW aHKep, A0/KeH 6biTb Cyxon. CTSXXHOW aHKep NoAXoauT
TonNbko Ana 6eToHa 6e3 TpelwuH. Mo 3anpocy MOryT NOCTaBAATLCSA CTSXKHbIE aHKepbI
ANnsa noTpeckaslerocs 6eToHa.

Mepen yCTaHOBKOM CTSXHbIX aHKEPOB C/ieayeT TMpOBEPUTb COOPYXEHME Ha
MPOYHOCTb, 4YTOObl YyAOCTOBEPUTLCA B TOM, 4YTO OHO CMNOCO6HO BOCMPUHMMATL
Harpy3sku oT NOAbEMHbIX YCTPONCTB U NPUHAANEXHOCTEN.

STUMM  CTSDKHbIMM  @HKepaMu MoAbeMHble YCTPOWCTBA WM WX MPUHAANEXHOCTU
3aKpennasioT Ha CTeHax W/WUnn Ha AHe pesepsyapa.

Mpu TpaHCNOpPTMpPOBKE cneayeT cneauTb, 4YTO6bl MATPOHbl C LEMEHTOM He 6binu
noBpexaeHbl, WHaye npousonaeT 3aTBepaeHne uemeHTa. 3AMPEWEHO
UCMOJZIb30BaTb MCMOPYEHHbIE LIEMEHTHble€ MNaTPOHbl. LleMeHTHble naTpoOHbI
MOryT 6bITb MCNOMb30BaHbl TONLKO A0 UCTEYEHUS CPOKa XpaHeHWs, HarneyaTaHHOro
Ha HUX.

PaspeluaeTca TpaHCNopTUpOBKa MAaTPOHOB TONbLKO Mpu TemnepaTypax oT -5°C po
30°C u xpaHeHue npu TemnepaTypax oT 5°C go 25°C. MNaTpoH A0/MKEH XpaHUTLCS B
NpoxnagHOM, CYXOM M TEMHOM MecTe.

Heo6xoanmo cobniogatb OCTOPOXKHOCTb Npu ob6palwieHnmn c BewecTrsaMm
BbI3bIBalOLWMMU pa3gpaXkeHusn!

LleMeHTHble pacTBOpbl coaepxat AunbeH3ounnepokcup (nNepekucb
6eH3souna, (CsHsCO),0,). ITO BewecTBO <«pasppakarowero» Ttuna!l
Cnepyet o6paTutb BHUMMaHUE Ha cneayloulee:

R36/38: Pasgpakatowjee AelCTBUE AJIA IN1a3 U KOXMU.

R43: Bo3MO>Ha NoBbIlLEeHHAaA YYBCTBUTE/IbHOCTb KOXXU NMPU KOHTaKTe.
S37/39: NMpun paboTe HOCUTb COOTBETCTBYIOLLYIO 3aLLUTHYIO oAexAay.
S26: Mpu nonagaHMM B INlasa TWATeNIbHO MNPOMbLITb BOAOM M
HeMeaNeHHO o6paTuTbCcA K Bpauy.

S28: MNpu KOHTAKTE C KOXXEeW TuaTesibHO NMPOMbITb BoAoW C 60sbluuM
KOJINYECTBOM Mbljia.

HAS-R M8x80/14 110 MM 80 MM 10 MM 100 MM

HAS-R M12x110/28 160 MM 110 MM 14 MM 135 MM

HAS-R M16x125/38 190 Mm 125 mm 18 MM 155 mm

HAS-R M16x125/108 260 MM 125 mMm 18 mm 155 mm

HAS-E-R M20x170/48 240 MM 170 mm 24 MM 210 MM

HAS-E-R M24x210/54 290 MM 210 MM 28 MM 260 MM

HIS-RN M16x170 170 mm 170 Mm 28 MM 210 MM

Ta6nuua B-1: Pazmepbl

HAS-R M8x80/14 130 Mm 10 HM 14 MM

HAS-R M12x110/28 160 MM 40 Hm 28 MM

HAS-R M16x125/38 175 Mm 80 Hm 38 MM

HAS-R M16x125/108 175 mm 80 Hm 108 Mm

HAS-E-R M20x170/48 220 MM 150 Hm 48 MM (6e3 BHellHero
LWeCTUrpaHHMKa)

HAS-E-R M24x210/54 260 MM 200 Hm 54 mMm (6e3 BHelwHero
LecTUurpaHHmka)

HIS-RN M16x170 220 MM 80 Hm (BHYTpeHHssa pe3bba M16)

Ta6nuua B-2: Pazmepbl 1 MOMEHTbI 3aTHXKKM

Obwas nHgpopmauyms 06
nsgenuu

Hcrionb3oBaHne ro
HasHa4dyeHuto, obnactu
npuMeHeHUs

TpaHcriopTupoBka u
XpaHeHne

YcTraHoBKa CTS)KHOro aHKkepa



1 TlpocBepnnTb MOHTaXHble OTBEPCTUS MNOAXOASAWMM MHCTPYMEHTOM COMNacHoO
Tabn. B-1 1 npuBeAeHHOMY HUXE YepTexy.
BHMMaHue: KauyecTBO KpensieHUsi 3aBMCUT OT TOYHOCTM MNOCaAKM
CTS>KHOro aHkepa!

2 BbIicBepfieHHble OTBEpPCTUS OCHOBAaTE/IbHO OYUCTUTb LWETKOM U  NpoayTb
BO3JYXOM.

3 BcTaBUTb LEMEHTHbIA NaTpoH B oTBepcTue. Ecnm B naTtpoHax ecTb BO3AYyLUHblE
ny3sblpyv, OHW AOMXKHbI 6bITb 06palleHbl Hapyxy! Ecnn MoHTaxHoe cBepneHue
n3nuwHe rnybokoe mnu BbiwepbaeHo, TO NpU onpeaeneHHbIX 06CcToATeNbCTBAx
MOXeT notpeboBaTbCs NPUMEHEHNE HECKObKUX LLEMEHTHbIX NaTPOHOB.

4 AHKEepHYl0 LWTaHry C MOMOLUbI0O COOTBETCTBYIOLEro WMHCTPyMeHTa BBECTU A0
nocago4yHorn otmetku (1), Bpawas u noabusas ero. 3a3op Mexay aHKepHoWn
IWUTAHFOW W CTPOUTENIbHOW KOHCTPYKLMEN AOoNXeH 6biTb LIESIMKOM 3amnosiHeH
LLEMEHTHbIM pacTBOPOM.

TN 4




5 OCTOpPOXHO OTBECTM MOHTAXHbIA WHCTPYMEHT, YCTAHOBJ/IEHHYIO OMpPaBKY
yAanaTb TOMbKO CNYCTS HEKOTOpoe BpeMs trel - cM. Tabnuuy B-3.
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TeMn. B OTBEpPCTUMN >+ 20°C >+ 10°C >+ 0°C >-5°C

Bpems oxnagaHuns tre 8 MUWH 20 MuH 30 MnH 1 yac

BpeMsa oxuaaHuns tere 20 MWH 30 MUH 1 vac 5 yacos

NMpu ycrtaHOBKE BO BJIaXXHbleé KOHCTPYKLMM BpeMs  OXXUAAHUSA
yBenuumBaercs sasoe!

Ta6nuua B-3: Bpemsa 3aTBepaeBaHus

6 [aTb CTSXHOMY aHKepy HEKOTOpOe BpeMs 3aTBepAeTb — CM. tcure B Tabnuue
B-3. MNpw 3aTBepAeBaHMM He AepraTb M He Harpy>aTtb CTS)KHOM aHKep.

 ore

=

7 Tocne 3aTBepAeBaHWS CTSXKHOMO aHKepa OYUCTUTb MOBEPXHOCTb NpwuaeraHus ot
BCEX 3arps3HeHuin (Mblb NOCNe CBep/eHus, rpsasb, Kneswas cmona wu 1.n.). B
30HEe aHKepHOro KpenjeHus 3akpennseMas JAeTalb KOHCTPYKUMM AO0SKHA
MPOYHO MNpuMbIKaTb K @QyHAaAMeHTy Mo Bcel nosepxHocTu. HeponycTtumo
UCNoJZIb30BaHME CbeMHbIX npoknapok! B 3aknouveHne 3akpennsemyto
KOHCTPYKUMIO CKpenuTb C ¢yHAAMEHTOM C YCUAWEM, COOTBETCTBYHOLMM
TpebyeMOMy MOMeHTY 3aTsxkku (cM. Tabnuuy B-2). laiky cnegyetr cMouuTb
cneumanbHbiM coctaBoM (Loctite 2701) ana dwukcaunm peabboBoro coeanHeHus
M AN KOMMEHCauMM BO3MOXHbIX YCaAOK W CMeWeHui He MeHee 3 pas
NOATAHYTb C TpebyeMbIM MOMEHTOM 3aTSXKMW.
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C Paborta oT cTaTMyeckoro npeobpasoBsartens

4acCTOThbl

Hacocbl dupmbl WILO MoryT paboTaTb OT npeobpasoBaTeneit 4acToTbl. O6bIYHO OHU
BbIMO/IHEHbI B BUAe npeobpasoBaTenei «C MOAYIMPOBAHHOW LUMPUHOWM UMMYbCa».
Mpu ncnonb3oBaHMM NpeobpasoBaTens YacToTbl Heo6xoaAnMo cobnoaaTb
cnepyouwme TpeboBaHus.

Ons paboTtbl OT npeobpas3oBaTens 4acToTbl MOXET ObiTb MCMONb30BaH 060K
cepuiiHbin aBuratens WILO. Mpu HOMMHANBHOM Hanps>XeHuu cBbiwe 415 B
Heo6xoAMMO corsnacosaHue C 3aBoAOM-usrotoButeneMm. HomuHanbHas
MOLLHOCTb MOTOpa@ AO/MXHa 6biTb Ha 20% 6onblue TpebyemMoW MOLHOCTM Hacoca.
3T0 CBSI3aHO C AOMNOJSIHUTENbHLIM HarpeBoM MoTopa MnoA AeWCTBUMEM BEPXHUX
rapMoHuK npeobpasoBaTens yacTtoTbl. [ns npeobpasoBaTeniein 4acToTbl, UMEOLNX
BbIXOAHblEe GWALTPLI (HanpuMep, CUHYC-GWUAbLTP), 3anac Mo MOLWHOCTU MoTopa
AonxeH 6biTb He MeHee 10%. Heob6xoAMMO NPOKOHCYbTUPOBATLCSA Y U3roTOBUTENS
npeobpasoBaTtens 4acToTbl.

Mpu nopa6ope npeobpasoBaTtenss 4acroTbl Heo6xoAMMO yuuTbIBaTb
HOMMWHaNIbHYIO MOLHOCTb MOTOpPa Hacoca U ero HOMMHaJIbHbI! TOK.

Morpy>Hble MOTOpPbl CKBaXWHHbIX HACOCOB WMMEKT CMa3biBalolWMECs BOAOM
noawunnHukn. Ona obpasoBaHMs CMasblBalowel nfeHkn paboTa Hacoca AOSKHA
6bITb Ha onNpeaeneHHOoN YacToTe BpalleHus.
AnutenbHaa pa6ota npm yacrore Hmxke 25 Ny (30 Ny Ans 4-X NONMKOCHbIX
MOTOPOB) HegonycTuMma.
Mpwu BkAouYeHum MY, caMblii HUKHUI AMana3oH YacTtoTbl B 12,5 Ny
AOMKeH 6biTb NpoMAEeH B TeueHue 2-X CeKYHA.
YacToTy BpalleHuns AoNyCTUMO CHUXaTb A0 NMPOU3BOAUTENIBHOCTM Hacoca He MeHee
10% OT ero MakcuMMasnbHOro pacxoga. ToyHOe 3HayeHuMe HeobXxoAMMO y3HaTb Ha
3aBoAe-n3rotosuTene.

[ns HacoCOB CTOYHbLIX WM 3arpsi3HEHHbIX BOA MWHWManbHas 4acToTa BpalLeHUs He
npeanucbiBaeTcs.

Mpu aTOM HeobxoanmMo obecneynTb, 4TOObI HAaCOC BO BCEM AMANasoHE M3MEHEHUS
yacToT pabotan 6e3 pbiBKOB 1 BUbpauui.

Ba)xxHo, 4TObObl HaCOCHbI arperaT Ha BCEM peryMpyeMoM JAuanasoHe 4acToT
pabotan 6e3 Bubpauuin, pesoHaHca, MNy/bCUPYIOWNX MOMEHTOB W 4Ype3MepHbIX
WyMoB (B Cryyae ux nosiBieHnst Heo6xoaMMo 06paTUTbCA Ha 3aBOA-U3rOTOBUTEND).
HeckonbkO MOBbIWEHHbIM LWYyM MOTOpa, Npu MNpUMEHeHMM npeobpasoBaTens
4acToTbl, HOPMasibHOE SIBJIEHUE.

MNpu napameTpusauum npeobpasoBaTens 4acToTbl cieayeT obssaTtensHo obpawatb
BHMMaHWE Ha KBaApPaTU4YHYI0 XapaKTepUCTUKY (BOMbT-TepLOBYI XapaKTepUCTUKY
U/f) HacocoB u BeHTunstopoB! OHa CnyxuT ansg Toro, 4tobbl aganTupoBaTb
BbIXOAHOE HanpsbkeHne npu 4actote < 50y k noTpebHOW MOLWHOCTM Hacoca.
HoBble npeobpasoBaTeny 4acToTbl MpeanaratloT aBTOMaTUYECKY ONTUMU3aLMIO
noTpebneHnss sHeprum - OHa A[OCTUraeT aHanorunyHoro 3sddekrta. [Mpu 310N
HacTporike W HacTpoWKe JApyrMx napamMeTpoB cobniogante MHCTPYKUMIO MO
3KcnnyaTaumm npeobpasoBaTens 4acToTbl.

Morpy>Hble MOTOPbl C OXJI@XAAeMbIMU BOAOWM OBMOTKaAMW (CKBAXWHHbIE HACOChI)

6onee 4yyBCTBUTENbHbI K MMKOBBIM HAaMpPsS)XeHUAM, YeM CyXme MOTOpbl.
3AMNPELLEHO npeBblwath cnepywouime npefesibHble 3Ha4yeHus:
MakcuMManbHasi CKOpPOCTb HapacTaHusa HanpsbkeHusa: 500 B/mMkc.
MakcumManbHble NUMKXU Hanps>XeHusa oTHocutTenbHo 3emnm 1250 B

OTMU 3HAYEeHUs AeUCTBUTENbHblI ANS CKBaXXMWHHbIX HacocoB < 1000 B mn 06bl4HO
AOCTUralTCsl NyTeM MPUMEHEHUS BbIXOAHOIO CUHYyCc-unbTpa unm du/dt-dpunbrpa.
Onsa wmotopoB > 1000 B ponycTumblie 3HayeHWss HeobxoAUMO BbISICHUTL Y
nsrotosutensi. Kpome Ttoro, Heo6xoamMmo Bbi6paTb Kak MOXHO MEHbLUYK 4acToTy
MMNYbCOB NpeobpasoBaTens.

Ons cobniogeHnss HOPMAaTMBHLIX aKTOB MO 3/1E€KTPOMarHUTHOW COBMECTUMMOCTMU
Heob6Xx0AMMO MNpUMMEHeHWe 3KpaHUPOBaHHbIX MPOBOAOB, NNM6O Mpoknaaka kabenew
B MeTannumyeckux Tpybax, a Takxe yctaHoBKa (punbTpoB. Mepbl, Tpebyemble ans
obecrneyeHnss COOTBETCTBMSI  HOPMATUBHbIM  akKTaM MO  3/IeKTPOMarHUTHOM
COBMECTMMOCTM, 3aBMUCAT OT TunNa W U3rotoBuTens npeobpasoBaTens 4acToThl,
ANVHBI MPOMOXEHHbLIX Kabenen, a Takxe OT Apyrux dakTtopos. [losToMy B
OTAEeNbHbIX Cny4vasx TpebyeTcsi NPUHATb Mepbl, YKa3aHHble B MHCTPYKUMW MO
aKcnyaTauun npeobpasoBaTtens 4acToTbl UKW COrnacoBaTb UX HEMOCPEACTBEHHOIO
C u3roToBuTeneMm npeobpasoBaTens 4acToTbl.

C-1

Bbibop moTopa n
rnpeobpasoBartesis HacToTbl

MuHumanbHas yacrora
BpaLYEeHUS MOrpyxKHbIX
HacocoB (CKBa)kNHHbIE
Hacocbl)

MuHumasibHas Jyacrora
BpaleHnsi HacocoB /151
CTOYHbIX M 3arpsi3HEHHbIX BOA

Skcnnyatayms

MakcumarsibHblEe NMUKU
Haripsi>keHusi 1 CKOpOCTb
HapacraHus

2MC



Hapsiny co BCTPOEHHOM CMCTEMOI KOHTPO/A Toka B npeobpasosaTene 4yacTtoTbl 1nbo
TENNoBOro pene B Npubope ynpasieHMs peKoOMeHAYyeTCs YCTaHOBKa TepMOAATUMKOB
B MoOTOpe. [1ns 3TOro MCnonb3yTcs TepMuctopbl PTC, a Takxe MO3UCTOPHble
Tepmogatumkm (PT 100).
B3pbiBOo3auUlUlLEeHHbIe  ABUratenu (B8 o6o03HaueHun THMNA
coanepxutca cnoeo <«Ex») npu pa6ote oT npeo6bpasoBatens
4yacTtoTbl Bceraa cnepyer ocHawartb tepmucropamm PTC. Kpome
TOro, AO/DKHO MCMOJIb30BaTbCA COOTBETCTBYIOLLEE pesie 3alluTbl
MmoTopa ansa tepmucrtopa PTC (Hanpumep, MSS nnu NIV 101A).

MorpyxHble MoTopbl WILO MoryT perynuposatbcs no 4actote go 60 Iy, npwu
yCnoBun, 4To MOTOp 6bI1 paccuMTaH Ha MoBbiWeHHOe noTpebneHne MOLLHOCTU
HacocoM. TeM He MeHee, HOMWHasNbHYI MOLWHOCTb Hacoca cneayeT b6patb Ans
yacTtoTtbl 50 'y (cM.kaTanor).

Hapsiay c koadduuUMEeHTaMK MONE3HOro AEnCcTBMA MOTOpa M Hacoca Heob6xoAuMOo

TakXe yuuTblBaTb Takxe Kng npeobpasoBatens uyactotel (okono 95%).
KoaddunumneHTbl MNone3Horo JAencTBus BCEX KOMMOHEHTOB YMEHbLUalTcs npu
CHWM)XEHMM YacCTOTbl BpaLLeHUs.
DopMy bl
Mopaua Hanop MowHOCTb
2 3
Q| —te [ 12 ope (D2
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Ta6nuua C-1: ®opmynbl

Mpu cobnogeHnn yKasaHUM WMHCTPYKLUMM MO 3KChayaTaumm npeobpasoBartens
4YacToTbl W NPUBEAEHHbIX Bble 3ame4yaHuh obecneveHa 6e3oTkasHas paboTa
obopynosaHuns WILO ¢ perynvpoBaHMeM 4acTOTbl BpalleHUs.

3awmTta MoTopa

Skcnnyarauusi npy 4acrore
A0 60 Iy

KoagpuuymeHT nonesHoro
Aeicreus

3akndeHne



D TexHunueckum nacnopt Ceram CO

ObopynoBaHme WILO ncnonb3yeTcs Ans nepekadnBaHus pasiMyHbIX XXUAKOCTEN U ObLme ceegeHus
ANa pasnuyHbIX obnactei NpUMeHeHus. Hawm NoKkpbITMS cnyxaT ANs HaAeXHoMn

3almMTbl OT M3HOCA M KOpPPO3un obopyaoBaHms. B yacTHocTu, ans aToro

MCNOJb3YyHOTCS HawwK nokpbiTusa Ceram. ToNbKO HEMOBPEXAEHHOE NOKpbITUE

obecneumBaeT NOMHYO 3aWMTy 060pyAOBaHMS.

Mo3TOMy nocsie MOHTaxa M Kaxaoro TeEXHUYeCKoro ob6cnyxmBaHms Heo6xoanMo

NpoBepsATb MOKPbITUE HA HaNlMYnE NOBPEXAEHUA U HEMEASIEHHO YCTPaHATb

Hebonblume nospexaeHus. Mpu o6HapyXeHUW 3HaUNTENbHbBIX NMOBPEXAEHNN

Heo6x0AMMO NMPOKOHCY/IbTUPOBATbCSA C 3aBOAOM-U3rOTOBUTENEM.

Ceram CO npeactaBnseTr coboi pacnbiisieMoe, He codepxallee pactBoputenen, OnucaHue
ABYXKOMMOHEHTHOE MOSIMMEepHOe TMOoKpbiTMe Ha 6a3e okcuza anwMuHus Ans
QHTUKOPPO3MOHHON 3alWuTbl HAWWX W3AEeNUKA NpU  AOMONHUTENBHON CUSBHOM
MexaHUYeCcKoW Harpyske.

He cogepxawuii pacTBopuTeneil MOMUMEPHbIN  3mokcua C  nonnaMumHHblM  Cocras
oTBepauTenem 6e3 pactsoputeniell U C pasnNYHbIMU HaNoJHUTENAMU.

— Bgskoe W [OAroBe4yHOe TMOKPbITUE C  BbICOKOW MexaHudeckon wu  CBosicrBa
XUMNYECKOWN CTOMKOCTbI M OYEHb XOPOLIEN U3HOCOCTOMKOCTLHO.

—  Xopowasi cuennsaemMoctb B MOKPOM COCTOSIHUM M COBMECTMMOCTb C
KaToAHOW aHTUKOPPO3MOHHOW 3alMTOM B BMAE OAHOC/IOMHOIO MOKPLITUS
Ha CTaNbHbIX NOBEPXHOCTAX.

—  OueHb xopoluas CLUEenIieEMOCTb CO CTaslbHbIMW MOBEPXHOCTAMMU.

—  3aMeHsieT NOoKpbITUSA coAepiKallne CMOosbl.

—  DKOHOMUT pacxoabl 6naroaapsi ASUTENBHOMY CPOKY CNy»X6bl, MPOCTOMY
06CNy>XMBaHMIO M BOCCTAHOBMIEHUIO.

— TMpoBepeHo ®eaepanbHbIM YynNpaBfieHWEM MO BOAHOMY CTPOUTENLCTBY
(BAW).

—  He coaepxuT pactBopuTenei.

—  3aTBepaeBluee NOoKpbITME nMeeT bneck.

MnoTHOCTb (CMechb) ASTM D 792 1,4 r/cm3 TexHn4yeckune gaHHble

MpoYyHOCTb cuenneHns / ctanb 1SO 4624 15 H/Mm?

YnapHas BA3KOCTb / DIN EN ISO 6272 9 Ix/m?

yAapHasi NpOYHOCTb

TepMOCTOMKOCTb: ANUTENbHAs B CYXOM 60 °C

COCTOSIHUSA

TepMOCTOMKOCTb: KpaTKOBpPEMEHHAs B 120 °C

CYXOM COCTOSAHUU

TepMOCTOMKOCTb: BiiaXxHoe / B 3aBMcuMocCTu Mo °C

B XXMAKOCTU OT XMAKOCTH 3anpocy

CogaepxaHue TBepaon da3sbl (CMecb) OT obbemMa 97 %
OT Maccel 98 %

Tabnuuya D-1: TexHMYecKue AaHHble



Cto4yHas Boga, wenoyHas (Ph 11) +20 °C 1
CTo4yHasa Boaa, wenoyHas (Ph 11) +40 °C 1
Cto4yHas Boga, cnerka kucnas (Ph 6) +20 °C 1
CtoyHas Boga, cnerka kucnas (Ph 6) +40 °C 1
CTo4Hasa Boga, cuibHO kmucnas (Ph 1) +20 °C 2
CTo4yHas Boga, cuabHo kucnas (Ph 1) +40 °C 3
F'mapokcng aMmmoHus (5%) +40 °C 3
JekaHon (KUpHbIV cnupT) +20 °C 1
JekaHon (KUpHbIV cnupT) +50 °C 1
StaHon (40%) +20 °C 1
StaHon (96%) +20 °C 3
DTUNEHINNKOb +20 °C 1
Ma3syT/am3enbHoe TonJaMBo +20 °C 1
KoMnpeccopHoe mMacno +20 °C 1
MeTunatmunketoH (M3K) +20 °C 3
PactBop eagkoro HaTtpa (5%) +20 °C 1
PactBop eakoro HaTtpa (5%) +50 °C 2
PactBop xnopuaa Hatpus (10%) +20 °C 1
ConsHas kucnoTta (5%) +20 °C 2
ConsiHasa kucnoTta (10%) +20 °C 2
ConsiHas kucnoTta (20%) +20 °C 3
CepHasa kucnota (10%) +20 °C 2
CepHas kncnota (20%) +20 °C 3
A3oTHas kucnota (5%) +20 °C 3
Tonyon +20 °C 2
Boga (oxna)kgatoulasi/TexHnyeckas) +50 °C 1
Kcunon +20 °C 1

Ta6nuua D-2: CToiikoCTb

O6uwas ToNwmHa cnosi: He MeHee 400 MKM

PacwmndpoBka 3Ha4yeHUn CTOMKOCTU: 1 = CTOWKWIA; 2 = OTHOCUTENIbHO CTOMKWIA; 3
= nJoxas CTOMKOCTb, HE06X0ANMMO HEMEANEHHO MPOMbITb

[ns AOCTUXEHUS ONTUMarbHbIX Pe3ynbTaToB MPU UCMOb30BaHUUN MOKPLITUS OYEHb
BaXkHa npaBw/ibHasi MOAroToBKa MOBEPXHOCTW. TouyHble TpeboBaHWsi 3aBUCST OT
o6nacTm nNpuYMEHeHUsl, O0XMAAEMOro Ccpoka CnyXb6bl M UCXOLHOMO COCTOSIHMSA
NOBEPXHOCTU.

Yucras, cyxasi, OuMLEeHHass OT Mac/lla W KOHCUCTEHTHOW cCMa3ku. Haunydwwue
pe3ynbTaTbl AOCTUIAOTCA NPU yaaneHnu pxxaBynHbl co ctanu cornacHo DIN EN ISO
12944-4, craHpapTHas cTeneHb 4ucToTbl Sa 2,5 - 3. [nybuHa wepoxoBaToCcTn
OOJKHA COCTaBnsATb MUHMMYM 50 MkM. lMpwu cTpyinHor o6paboTke NecKkoM AOKeH
6bITb MPOTOKON UCMbITAHWUI Necka.
Mpu o6paboTke ApyrMx noBepxHOcCTei Heob6xoauMMO o6paTuTbcs
3a KOHCy/bTalMei Ha 3aBOA-U3rOTOBUTEb.

MaTepmnan nocTaBnseTca B OnpeAeneHHOM COOTHOLWEHUN KOMMOHEHTOB CMecCHu.
KoMnoHeHTbl oTBepauTens 6e3 octatka A06aBUTb B OCHOBHOM KOMMOHEHT W
TWwaTeNbHO NepeMewaTtb, Jlyywe BCero C NMOMOLLbI MeXaHW4ecKoW Melanku, npwu
3TOM B MpoLecce CMeWMBaHUs TakXe 3axBaTblBaTb AHO W CTEHKY €EMKOCTM.
Mcnonb3oBaTb TOMbKO Takoe KOMMYECTBO MaTepuana, KoTopoe MoxeT ObiTb
MCMONb30BaHO 3a MNepuoa NpenenbHOro Cpoka XpaHeHUs MOJyYeHHOW CMecu Mnpwu
COXpaHeHWW ee CBOWCTB.

CooTHOLEHNe KOMMNOHEHTOB CMecu no Becy 4:1

TemnepaTypa rpyHTOBOYHOrO C/105 M BO3Ayxa He MeHee +10°C, oTHocuTenbHas
BI@XXHOCTb BO3AyXa He 6onee 80%, TeMmnepaTypa MOKpbIBAEMON MOBEPXHOCTU
[O/MKHA 6bITb Bbllle COOTBETCTBYIOLWEN TOYKM pocbl MMHMMYM Ha 3°C. Bonee
HU3KWe TemnepaTypbl 3aAepXuBaeT 3aTBepAeHMe W yXyAWalT CnocobHOCTb K
HaHeceHuto. Jna NOMHOro 3aTBepAeHus TeMnepaTypa rpyHTOBOYHOIO C/10s8 AO0JIKHA
6bITb BbllE MWHUManbHOW TemnepaTypbl 3aTBepAeHus. BbicOkas BAaXXHOCTb
BO3yXa W TeMmnepatypa HWXe TOYKM pOCbl MOryT MNPMBOAUTL K 0O6pasoBaHuUio
KOHAEHCaTa Ha TrPYHTOBOYHOM C/l0€ WM MOBEPXHOCTU MOKPLITUA. ITO MOXET
BbI3blBaTb CEPbe3Hble HapyLlleHUs cuensiieHMs / MNPOMEXYTOYHOro CuensieHus.
HopManbHble ycnosus npu nNpou3BoACTBe paboT AOMKHbI cO6NOAATLCA B TeyeHue
BCEro BpeMeHW o06paboTkM u 3aTBepaeHus. B cnydae npubnuxeHus K 3TUM
npeaenbHbIM  3HAYEHUAM HeobxoAMMO  MNPUMEHSATb  HarpesaTeflbHble U
ocywuTenbHble yctponctea. [MokpbiTue Ceram CO MoxeT OblTb CKaTaHO WM
cockob1eHo ¢ He6ONbLINX NOBEPXHOCTEMN.

D-2

CTO/MKOCTb

lNogrotoBka noBepxHoOCTH

Cranb

lNogrortoBka marepuasia

Yka3zaHus no obpabortke
Ycnosus Ha obbekTe



TemnepaTtypa 16 °C 20 °C 25 °C 32 °C

CpOK XpaHeHue CMecn B MUHYTax 30 20 15 10

Ta6nuua D-3: Cpok xpaHeHus
dT1a Tabnuua nokasbiBaeT NpaKTUYecKoe BpeMsi 3aTBepAeHus OT
Hayana cMewunBaHus.

MokpbiTne Ceram CO HaHOCMTCS B AManasoHe TONWWH MOKPbITUA OT MUHUMYM
400MkM po npuMepHo 1000MKM, B 3aBMCMMOCTM OT Harpysku, rnepekaympaemomn
XXMAKOCTU M NPOAOIKUTENBHOCTM 3KCMyaTaumu.
TeopeTnyeckas ykpbiBUCTOCTb: 1,8 M2/kr npu 400 MkM mnm 0,9 mM2/kr npu 800MKM.
TeopeTtnyeckuit yaenbHbit pacxog: 0,60kr/m2 npu 400Mkm unum 1,15kr/M2 npwm
800MKM.
MpakTuyeckuii pacxosd 3aBUCUT OT CBOWCTB MOBEPXHOCTU U OT TEXHONOMMYECKOro
mMeToAa. [ina onpeaeneHns pacxoaa, KOTopbin TpebyeTcs Ansg NOKpbITUA 3a4aHHON
NOBEPXHOCTN, HEO6X0AMMO MCMONb30BaTb CAeaytoLwyo Gopmyny:
AAGTHOCTL X MACWaRL NOBEPXHOCTH [MZ] X CPeRHAA TONWMHHA (bam) =
pacxeg (kr)
MokpbiTne Ceram CO MOXeT 6bITb eLle pa3 NoKpbITO caMuM cobol NpMbAn3nTenbHO
yepes 16 vacoB, HO He 6onee 24 vyacoB npu Temnepatype +20°C. O6s3aTenbHO
MOBEPXHOCTU AOMXKHbI 6bITb YNCTblE, CyXMe, OYULLEHbI OT Macia U KOHCUCTEHTHOW
cMasku. [Ona yMeHblleHUs WHTepBanoB MOKPbITUE HeobxoAMMO MOABEPrHyTb
CconHeYyHoMy obnydeHuto. CubHOE COSTHEYHOE M3/yYeHWe 3HauYMTeNbHO COKpallaeT
BpeMs nocneaytowen 06pabotku. MpUHATE COOTBETCTBYOLWME 3aLUNTHbIE MEpbI.

TemnepaTtypa 15 °C 25 °C 30 °C
be3 otamna (Ha owynb Cyxon) 8 yacos 4,5 yacos 4 vyaca
Jlerkast Harpyska 1 geHb 13 yacos 10 yacos
[MonHas Harpyska 6 aHemn 3 AHA 2 OHS
XUMUMYECKM CTONKWNIA 10 gHen 6 oHewn 4 gHs

Ta6nuua D-4: Bpemna 3aTBepaeHuns

—  YucrAwme cpeacTsa ANS OYUCTKU NMOBEPXHOCTU

— HaxpauyHaa 6ymara pAans npugaHus MNOBEPXHOCTU  LIEPOXOBATOCTU
(3epHucToCTb BbIGMpPATL B 3aBMCMMOCTUN OT NOBEPXHOCTU)

— KucTtouka Ans HaHeceHMs MOKpbITUA (pasMep KWUCTOYKM BbibUpaTb B
3aBUCMMOCTU OT BEINYNHbBI MOBPEXAEHNIA)

— JByxkomnoHeHTHoe nokpbiTve (Ceram CO + oTBepauTENb)

—  EMKOCTb ANns cMelmBaHnsa ABYX KOMMOHEHTOB

1. MWs3Bneub obopynoBaHue WILO u3 pesepByapa, yCTaHOBUTb Ha MpPOYHOM
OCHOBaHWM N OYUCTUTb.
2. TloBpexaeHHble MecCTa TLWaTeNbHO OYUCTUTb MNOAXOASAWMM  YUCTALUM
CpeacTBOM.
3. B 3Tux Mectax npuaaTb MNOBEPXHOCTU LIEpOX0BATOCTb, WCMOMAb3ys
NoAXOAALYI0 HaxaauHyto bymary.
4. [1ByXKOMMOHEHTHbIn MaTepuan (Ceram CO + oTBepauTenb) CMelwwaTb B
noaxoAsLLen eMKOCTU B COOTHOLWEHMM 4:1.
5. TMogoxaaTb okoso 10 — 15 MuHyT.
6. TlotoBoe nokpbiTve Ceram CO HaHeCTM NOAXOASIWEN KWUCTOYKOM Ha
nospexaeHHoe Mecto. CobniogaTb MUHUManNbHYK TONLWWMHY MOKPbITUS:
400 MKM.
Mpn wcnonb3oBaHMn KOM6MHauuKM pasnuuHbix TUNoB Ceram
(HanpuMmep, C2+C1l) Heo6x0AMMO NPOKOHCY/IbTUPOBATbCA C
3aBOAOM-U3roTOBUTE/NIEM.
7. Tlocne HaHeceHUs MOKPLITUS Ha MOBpexaeHne, HeobxoaAMMo 4TO6bI
nokpblThe Ceram CO NOAHOCTbIO BbICOX10. CM. «BpeMms 3aTBepAeHus».
Cpa3y nocne MCnosb3oBaHUS WHCTPYMEHT He06X0AUMO OYUCTUTbL PacTBOpPUTENEM
(aueToH, cnupT, MeTUN3TUNKETOH). [locne 3aTBepAeHUsl, MOKPbITUE MOXET 6biTb
YAaNeHOo TONbKO NMyTeM LWANGOBKMW.
XpaHuTe npu Temnepatypax oT 10°C po 32°C, ponyckalwTcs OTKIOHEeHUs
TeMnepaTypbl BO BpeMs TPaHCNOPTUPOBKWU. [/INTENIbHOCTb XPaHEHUS B 3aKpbITbIX
EeMKOCTSAX cocTaBnseT 12 mecsaues.
MNepepn, MCMNONIb30BaHMEM N6bIX npoayKTOB HeobxoaAnmMo npo4ecTb
COOTBETCTBYHOLWMIA TeXHUYECKM nacnopT no 6esonacHoctu no DIN (MSDS) unun
COOTBETCTBYIOLME YKa3aHMsl NO TeEXHMKe 6e3onmacHOCTU Ans obnacTn NpuMeHeHus.
Mpyv wncnonb3oBaHMM B 3aKpbITbIX MOMeleHnsax Heobxoammo cobniogaTe BCe
AelCTBYoWMeE yKa3aH1s no TexHnke 6e30nacHoCTU.
B 3aBMCMMOCTM OT CBOWCTB MepekayMBaeMoW XWAKOCTW, HanpuMep, MOBbILEHHOe
coaepxaHve abpasuBHbIX 4YacTul, NepekaynmBaHME MOPCKOW Boabl W  T.M.,
BO3MOXHO, Heobxoaumo 6yaeT ucnonb3osaTtb Apyrve Tunbl nokpbitns Ceram (C1,
C2, C3) nnu gpyrue matepmansl. ns nogbopa obpatutech Ha 3aBoA- U3rOTOBUTENb
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CpoK xXpaHeHus

CTpoeHmne rnokpbITHs U
pacxog marepuana

WHTepBasbl nocnegyroLyeri
0bpaboTku / nocaegyroujee
roKpbITNE

Bpemsi 3aTBEPAEHNS

Tpebyembiii MaTepuas

Paboyue warn

Ouucrka paboymx Cpeacrs

XpaHeHune

Mepbi 6e3onacHocTH

Jpyrue matepmasibl 1
MOKPbITUSA



E MOHTa>X YCTPOMCTBA NOrpy>XHOro MOHTa)xa

YCTpoICTBa NOrpy>XHOro MOHTa)a COCTOST U3 COEAMHUTENbHOM OMNopbI C
COeANHUTENbHBIM 1aHLEM, HanpaBASIOWNX U KPEMNeXHbIX 3/1EMEHTOB.
CoeanHuUTEeNbHAs onopa, Hanpas/soLWMe N KpPenexXHble 31eMeHTbl cobupatoTcs B
€ANHbIN y3en n 06pa3yloT YCTPOMCTBO NOIrPY>XXHOrO0 MOHTaXa. YCTaHOBMEHHbIN Ha
HACOCHOW 4YacTu CoeaMHUTENbHbIN dnaHey obecneymMBaeT C NOMOLLbIO
HanpaBnAoLWMX 31EMEHTOB TOYHOE Hanpas/ieHWe arperata Ha CoOeANHUTENbHOWN
ornope 1, TakuMm obpasom, coegnHeHne ¢ TpybHOW CMCTEMON.
CoeavHeHne Mexay COeANHUTENbHbIM GlaHLEeM U COeANHUTENbHOW ONopoK
BbIMO/IHAETCS aBTOMaTUYECKU M CO3A4aeTcs Nnoa AeMCTBMEM Beca caMoro arperaTa.
YRNOTHEHNE MeXAy COeAUHUTENbHbLIM (PNaHLeM N COEAUHUTENBHOM ONOpoWn
obecneumBaeTcs yNIOTHUTENbHbBIM KOJIbLOM, YCTaHOB/IEHHbIM B COEANHUTENbHbIN
¢naHeu. Bo Bpema paboTbl Hacoca OHO MPUXUMAETCH K COeAMHUTENbHOM onope,
YNAOTHAS TaknMm 06pa3oM MeCTO CoeAMHEHMS.
B KayecTBe KOHCTPYKLMOHHbIX Matepunasos A/15 YCTPONCTBa NOABECKU
NPUMEHSIOTCSA JIMTON CepbIA YyryH U Hepxasetowas ctanb. Kpome Toro, getanu ms
Ceporo YyryHa MoryT 6bITb NOKpPbIThI CAEeLManbHbIMKU MaTepuanamm, 3almaowmnm
OT abpasmBHbIX U arpecCMBHbIX XUAKOCTEN, HAaNnpuUMep, KepaMM4eCKUM NOKpbITUEM.
B KauyecTBe HanpaBnAOLWMX 3/IEMEHTOB UCMOMb3YIOTCA TPYObl M3 HepXaBseloLen
ctanu cornacHo DIN2463. Vcnonb3ytoTca 1- n 2-TpybHble Hanpasnstowme. Ux
MOHTaX He OT/IMYaeTcsa ApYr OT Apyra. YTOYHANTE AMaMeTpbl y Npou3BoAnTeNs.
CoeanHUTENbHbIE ONOPbI OTIMYATCS Mo POpME, pasMepy M KOHCTPYKLUMKU. MOHTax
BCEX COEAMHUTENbHbIX OMOpP BbINOJHAETCH OANHAKOBO.
KpenneHune oTaenbHbIX AeTanei oCyLWweCcTBASeTCS C MOMOLLbIO NpuiaraemMbix
KpenexHbIX KOMNAeKToB. OHN COCTOAT AN COEANHUTENbHON ONOPbl N3 CTSXKHbIX
aHKepoB, ANs AepXXaTenen npu KpenseHun Ha Tpybe U3 BUHTOB C LWECTUIPaHHbIMU
ravikamu, a Ans aepxatenen npu KpenaeHun Ha CTEeHKE LWaxTbl — U3 WypynoB C
waribamm n grobensmu.
Mpu MOHTaXke CTSHXKHbIX aHKepoB cobntopaiTe Tpe6oBaHnsA
pa3pena B. [laHHble 0 MOMEHTaX 3aTs)XKU BUHTOB NpuBeAEHbl B
Ta6bnuue B-2 MOMEHTOB 3aTs)kkun. 06a fokyMeHTa Bbl HalipeTe B
HacTosilei MHCTPYKLUUK.

YcTpoiicTBa NOrpy>HOro MOHTaxa MCMosib3yTCs MPU MOKPOM MOHTaxe. OHO
LLOJIXHO 6bITb YCTaHOBMIEHO BEpTUKanbHO B paboyeli 3oHe. CoeAMHUTENbHbIN
dnaHew cnyxuT ANs NepeMeLLeHMs HaCOCHOMO arperaTta K COeAMHUTENbHO onope
no HanpasnsoWmMM TpybaM. YCTPOIMCTBa NOrPYXHOMO MOHTaxa 3anpeLlaeTcs
MCMNo/b30BaTh 6€3 HanNpaBAOLMX SN1EMEHTOB.
B NPOTMBHOM C/ly4ae HAaCOCHbIW arperat MoO>XeT COCKOJIb3HYTb C
coefAMHUTENIbHOW ONOPbl, YTO MOXET MPUBECTU K OTCYTCTBUIO
repMeTMYyHOCTU U HaKJIOHHOMY MOJIOXKeHUI0 Hacoca. NMpuMmeHeHune
HanpaBAALWMUX dJIEMEHTOB 06s13aTenbHo!

Mepen yCTaHOBKOW YCTPOMCTBA NMOrPY>XHOro MOHTaxa npoBepbTe ero Ha OTCyTCTBUE
noepexaeHun n/wnn gedekToB. YcTaHaBNnBaTb AedeKTHbIE NN MOBPEXAEHHbIE
AeTanu 3anpelyaetcs. MoBpexaeHHble MOKPbITUA Nepes MOHTaXoM AONXKHbI 6bITb
BOCCT@HOB/EHbI.

Ans xpaHeHWsi yCTPOMCTBO MOrPYXHOro MOHTaXa AONXKHO ObITb TWaTenbHO
OYMLLEHO M NpocyleHo. Ero pekomeHayeTcs XpaHUTb B CYXOM, He3aMep3atloLeM
MecTe.

KOMMOHEHTbI YCTPOICTBA MOMPY>XHOrO0 MOHTa)Xa peryssipHO NpoBEPSTb Ha
MPOYHOCTb KpPEenseHns U OTCYTCTBME NoBpexaeHWnin. MoBpexaeHHble u/unm
AedekTHble AeTann He3aMeaIMTENIbHO 3aMEeHATb OPUTrMHaNbHbIMKN AeTansiMu
U3roToBUTENS.
YCTPOMACTBO NOrpy>XHOro MOHTa>a U YCTaHOBJIEHHbIA Ha HEM
HACOCHbIW arperaT pa3peluaeTcs BBOAUTb B 3KCrJlyaTauuio
TONbKO B 6e3ynpeyHOM COCTOSSHUM!
Mapkuposka, Hanpumep, DN* 80% N3 / 24 R® K®
- 1 = Tvin noakto4YeHus
— 2 = [wnameTp HanopHoro natpybka Hacoca
— 3 = Tun ncnonHeHuns
- 4 = Konn4yecTtso Hanpas/SOWNX 3/1€MEHTOB
— 5 = Twun HanpaBnsawLWmMX 351eMeHTOB
6 = McnonHeHve coeanHUTENbHOM OMNopbl

— DN = HanopHbIti natpy6ok c dpnaHuem
— R = HanopHbilhi naTpybok c pe3bbon

— R=2"
— DN = ot DN36 no DN600

OnuncaHne ngenms

Hcrionb3oBaHne ro
HasHa4deHuo

TpaHcriopTupoBka u
XpaHeHune

PaboTbl 110 TEXHUYECKOMY
06C/1y)KNBaHMNIO

Mapkuposka tmnna

1. Tun noaK/atoYeHUs

2. [_InameTtp HariopHoro
natpybka Hacoca



— = CTaHAapTHOEe UCMoJsIHeEHME

— L = UcnonHeHWe ANsi HU3KOrO AaBfieHus
YCTpONCTBa NOrpy>HOro MoHTaxa, 0603HayeHHble 6yKBOM «L», MOryT 6bITb
NpuYMeHeHbl TOJIbKO A0 ONpefeneHHOro 3HayeHnsl Hanopa Hacoca, T. €. B
HEKOTOPbIX Cy4dasix 3anpeLllaeTca X aKCnayaTaums B npeaenax Bcero gnanasoHa
Npon3BOANTENBHOCTN NPUCOEANHEHHOIO Hacoca. OHM MMEIOT TaKyt KOHCTPYKLMUIO,
4YTO NpW ONpefeseHHOM 3Ha4YeHUM Hanopa CoeAnHUTENbHbIV (hnaHew
OTCOEAMHSIETCS OT COEAMHUTENBbHOM OMOopbl, U NepekavymBaeMast XUAKoOCTb
BblInBaeTcs BOOK. B CBSA3M C 3TUM 3HAYUTENbHO YMEHbLLAKTCS Hanop v nogadya
Hacoca.

Cob6niopaiite gaHHbIe 0 pabouei ToOuKe, NpUBeAeHHbie B
TeXHU4YeCKOM nacnopre Ha o6opyaoBaHue!

— S = WcnonHeHne ans BbICOKOro AaBrfieHUs
YCTpoiicTBa NOrPy>XHOro MOHTa)xa, 0603HayeHHble 6YKBOW «S», NPUMEHSAIOTCS ANs
HacocHoro o6opyaoBaHuKs, co3aatollero Bbicokoe paboyee aasnexHue. Ecnum 6bl B
3TOM C/lyYyae NpUMEHsSIOCb CTaHAapTHOE UCMOJSIHEHWE, U3-3a BbICOKOro paboyero
AaBNIeHNs1 HACOCHbIW arperaT oTcoeanHsncs 6bl 0T COeAMHUTENBHOM ONopbl. DTH
creumanbHble YCTPOMCTBA MOTrPYXXHOMO0 MOHTaXa MMEIT TaKyt KOHCTPYKLMIO, YTO
AaXxe Npu o4YeHb BbICOKOM paboyeM gaBneHun obecneuymBaeTcs onTuManbHoe
coeauHeHne coeanHUTENbHOro gnaHua ¢ onopoi.

- 1 =1 TpybHas Hanpasnswowas
- 2 = 2-x TpybHasa Hanpasnsawowas
- R =Tpyba

— T = T-o6pa3Hbii penbc

- = be3 KoneHa

- K = C koneHoMm
Mbl pasnmMyaeM UCNONMHEHUS «C KOIeHOM» 1 «6e3 koneHa». «be3 koneHa»
O3Ha4aeT, YTo coeanHUTENbHasa onopa UMeeT rOpMU30HTaNbHbIA COEANHUTENbHbIN
natpybok ans Tpyb6HoM cuctembl. «C KONEHOM» O3HA4YaeT, YTO B COeANHUTENbHYIO
onopy WUHTerpmpoBaHo kosneHo 90° u, Takum obpa3omMm, MMeeTCcs BepTUKATbHOE
coefvHeHwe ans Tpy6Hon cncrTembl

Puc. E-1: UcnoJsIHeHue «C KOJIEHOM>» U «6e3 KoneHa»

Be3ynpeuHas paboTa MOXET rapaHTUPOBAaTbLCS TOSIbKO B TOM C/lyyae, ecnuv OHM
CMOHTUPOBAaHbI NpeAENbHO TOYHO.

MNMpu MOHTaX>ke YyCTPOMCTBA NOrpy>HOr0 MOHTa)Xa yuuTbiBaiTe, uTo

HanpasAAOLWME 3/IEMEHTbI 4O/HKHbI 6bITb CMOHTUPOBaHbI CTPOro
BEepPTUKANIbHO U He AO/KHbI NPOBOpaYnBaTbhcsi. Mpu HaKNOHHOM
pacnonioXeHUM HanpaB/ALWUNX 3/IEMEHTOB Heo6xoaAMMO
NPOKOHCYNIbTUPOBATbLCS C U3rotosutenem!

—  BepxHuit HanpaBnswownin gepxatens (1, puc. E-2) npunoxutb B
npeaycMOTPEHHOE MOJIOXKEHNE N Ppa3MeTUTb OTBEPCTUS

—  CHATb HanpasnsawowWwmi gepxatenb (1), NpocBepaUTbL OTBEPCTUS U
BCTaBUTb atbens (2)

—  TMpunoxutb HanpasnawWmin aepxaTtenb (1) n cnerka 3akpenuTb
npunaraembiMu Wwypynamum (3) ¢ noaknagHbiMm warbamm (4).
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3. Tun ucrnosiHeHus

4. Kosnyecrso
Hanpas/sOLWNX 3/1IEMEHTOB

5. Tun Hanpasnswowmx
3/1EMEHTOB

6. UcnonHeHne
COeaANHNTENIbHOM 0ropbl

MoHTax pasanyHbIx
YCTPOHCTB Orpy>KHOro
MOHTaxa

MoHTax ycTposicTea
rorpy>Horo MoHTaxa R2 n
DN36... - DN250...

MoHTax HarnpasssroLuero
Aepxxartess A5 KpernieHns
Ha CTEeHKE LWaxTbl



3neMeHT coopy>KeHun

HanpaBnsiowmit gepxatens (1)

Wypynei (3)

Oiobens (2)

MopknagHas wait6a (4)

Puc. E-2: MoHTax HanpasnfAoOLWEro Aep)Xartensa npu KpenjieHMM Ha CTeHKe
WaxTbl

Tpy6HbIN yanuHutenb (puc. E-3) naeHTUYEeH Hanpasnsaolemy MoHTax HanpasasoLwero
Aep>KaTesniio, HO UMeeT ABa KpPenJ1IieHUs ANA BEPXHUX U HUXKHUX Aepxxaresns nam Tpy6Horo
HanpaBAawWMUX. 118 YCTPOUCTB MNOrpy>HOro MOHTaxa TMNoB R2,  yaimHUTENs npu KpenaeHun
DN36 1 DN50 c 1 Tpy6HOI1 HanpaBnawLWen oTCyTCTBYeT WuHa (7). Ha Tpybe
—  XomyT (5) ynoxuTb BOKpYr HanopHoro Tpybonposoaa (6), a wuHy (7)
cnepeam ynoxuTb Ha XoMyT (5).
-  WwuHy (7) v xomyT (5) cnerka CBUHTUTb BUHTAMU C BHYTPEHHUM
LwectTurpaHHmkom (8) u wecturpaHHbiMu rakamm (9). C obenx cTopoH
noanoXuTb No ogHon warbe noa BUHT (8) u rariky (9). NpoaonbHbIN nNas
WuHbl (7) obpalleH Bnepea.
— [lBa 6onTa c npsiMOyrosbHoM ronoBkon (11) HanpasnsawoWwero aepxarens
(1) vnu Tpy6HOro yanuuutens (10) BBecTn B WKHY (7), BbIPOBHATb U
3aKpenuTb ABYMS LWeCTUrpaHHbIMK rakamm (12) u wanbamu. KpenexHas
cucTeMa BbIMosIHEHaA TakuM o6pa3oM, YTO nocsie MoHTaxa obecnevnBaeTcs
AOCTYN KO BCEM BMHTaAM.

A =
XomyT (5) pr%l;ﬂ :I!’slgn (8)

Hanpaenswowmin gepxatens (1)

WlecTurpanHasn raiika (12)

IlecTurpanHan raiika (9)

LWuka (7)

BUMHT € BHYTPEHHUM LuecTUrpaHHWKom (8)

Tpy6HbIi yanuHuTens (10)

Puc. E-3: MoHTa)x HanpaBasilowWero aep>karTens Npu KkpenjieHum Ha Tpybe

E-3



— Hanpasnstowwnin anemeHT (13, puc. E-4) dukcmnpyeTcs pesmHOBbIM
aneMeHTOM (14) Ha COOTBETCTBYHOLLEM KPEN/IEHNM HanpasnsoLwero
3/1eMeHTa.

— B Hanpasnswowem gepxatene (1) pe3nHoBblli anemeHT (14) coxmmaeTcs
nyTeM BpaleHMsl BUHTA C LWECTUIpaHHOM rosoBkon (15).

— B Tpy6HOM yanuHutene (10) HWXHUIA HanpaBnsowunin snemeHT (13a)
(DUKCUPYETCH HMXHUM PE3NHOBLIM 351eMeHTOM (14a). OH cxuMaeTcs
LeCcTUrpaHHou rankorn (16).

—  BepxHuii Hanpasnsatowmi anemeHT (13b) dumkcupyeTcs BepxHUmM
pe3nHoBbIM 3neMeHTOM(14b). Mocne Toro, kak 6bn1 3achmnKCMpoBaH
HWXHWUI Hanpasnsiiowmn anemeHT (13a), yCcTaHaBIMBaETCS BEPXHUMN
pPE3NHOBbLIN 31eMeHT (14b), KoTopbIN CxkuMaeTcs wanbown (17). Coxmute
BEPXHWUIA PE3NHOBLIN 3n1eMeHT (14b) HacTonbko, UTO6LI BEPXHUIA
Hanpasnsowmi anemeHT (13b) Mor 6bITb XKECTKO BCTaB/IEH Ha KpenJieHue.

Hanpasnsiowuit snemenT (13b)

BUMHT ¢ WecTUrpaHHoii ronoexoit (15)

Wai6a (17)

Pe3uHOBbLIM
anemenT (14b)

Tpy6HbIA
yanuHuTens (10)

Hanpaensowwit gepxatens (1)

Pe3uHOBbLII
INeMeHT [14]

WecTurpanHas raika (16) PacnopHoe konbuo (19)

Pe3uHoBbIN anemenT (14a)

Hanpagnsiowmii snement (13)

Hanpasnsiowmit anemenT (13a)

Puc. E-4: ®ukcaumsa HanpasiafaloLWNX JIEMEHTOB

Gukcaums HanpasasOLUNX
3/1EMEHTOB
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YcTaHOBUTb BEPXHUIA Hanpasnsatowmn aepxatens (1, puc. E-5). Ewe He

3aTArMBaThb NOSIHOCTbIO!

CoeanHutenbHyto onopy (18) ycTtaHOBUTb BEPTUKANBHO K

HanpasnswolweMy aepxatento (1) Ha nony. PaamMeTUTb MecTa CBEPAEHNI U

YCTaHOBUTb CTSXXHble @aHKePbl COrflaCHO MOHTAXHOM MHCTpyKuuK. MNMocne

TOro, KaK OHW 3aTBEpAElOT, 3aKpenuTb coeanHuTeNbHyo onopy (18) Ha

CTSKHbIX aHKepax.

Hanpasnstowmnii anemeHT (13) BCTaBUTb Ha KpensieHne CoeanHnTENbHOM

onopsbl (18).

OTNyCTUTb BEPXHUN Hanpasnsowmnii gepxartenb (1) u BCTaBuTb B

Hanpasnswowmi anemeHT(13).

Hanpasnstownii gepxatens (1) 3akpennTb Ha HanopHoOM Tpybe uan Ha

CTPOUTENIbHOW KOHCTPYKLWUWN U 3aTAHYThb.

Hanpasnstowmnii anemeHT (13) 3admMKcHMpoBaTh Ha HanpaBsoLWEM

Aepxartene (1) nyTem BpaleHWs BUHTa C LWECTUrpaHHON ronoskom (15).
Mpu MCNosIb30BaHUM HaNpaBSOLWKNX 3JIEMEHTOB C AJINHOM
cBbile 6 MeTPOB Heo6Xxo0AMMO Kaxable 6 MEeTPOB YCTaHOBUTDb
TPY6HbIV yANUHUTENb. TPY6GHbIN yANUHUTENb (PYHKLUOHUPYET
aHaNIOrM4yHO HanpasNAOWEMY AepXKaTesio AJIA KpenjieHusa Tpy6,
HO MMeeT ABa KpenieHus ANa BepXHUX U HUIKHUX
HanpaBnswuwux. Mpu 1 Tpy6HOI HanpaBnsowein Mexxay o6oMMmn
KpenJ1IeHUSAIMMN AO0J/HKHO 6biTb YCTAaHOBJIEHO pacrnopHoOe KoJibLo
(19).

TpyO6HbIN YANMHUTENb CMOHTMPOBATb Ha HanopHoi Tpybe (20).

HuxHWI Hanpasnsowmini anemMeHT (13a) BCTaBUTb Ha KpenieHune

coeauHuTensHom onopsbl (18).

HuxHWI Hanpasnswowmin anemeHT (13a) nogsecty nog Tpy6HbIN

yanuHutens (10).

Tpy6HbIN yanuHuTenb (10) BCTaBUTb B HUXHWIA HAaNpaBASIOWMIA SNeMEHT

(13a) n 3akpenuTb TPY6HbIN yanuHuTensb (10).

MyTem BpaleHns WecTurpaHHon ravikn (16) 3adumkcMpoBaTb HUXHUIA

Hanpasnsownii aneMeHT (13a).

BcTaBuTb pe3nHoBbIN aneMeHT (14b) n HaBUHTUTL Wwaliby (17). MNytem

BpaweHuns wamnbbl (17) pe3nHoBbIn anemeHT (14b) ckaTb HacToNbKo,

4YTOObl MOXHO ObI10 XXECTKO BCTaBWUTb BEPXHUI HaNpaBAsoWNA dNeMeHT

(13b).

BepxHuit Hanpasnstowmin anemMeHT (13b) BCTaBMTb Ha BepxHee KpenieHune

TpybHoro yanuuutens (10).

OTNyCTUTb BEPXHUI HanpasnsoWmin aepxaTenb (1) U BCTaBUTb B BEPXHUI

Hanpasnsowmii anemMeHT (13b).

Hanpasnsowuii gepxartens (1) 3akpenuTb Ha HanopHou Tpybe nnm Ha

CTPOUTENBHOW KOHCTPYKLMUWN U 3aTAHYTb.

BepxHuit Hanpasnsatowmin anemeHT (13b) 3adumkcuposaTb Ha

HanpasnswoleM aepxaTtene (1) nyTeM BpalleHMs BUHTa C LUECTUrpaHHOM

ronoekor (15).

MoHTax ycTposicTsa
rOrpy>HOro MOHTaxa



Hanpasnaiowuin gepxatens (1) 5

BMHT ¢ LIeCTUrPaHHOIA roNoBKOW (15

HanpaBnsiiowuit anemeHT (13)

Tpy6Hblit yanuHuTens (10)

Hanpasnswowuii anemenT (13b)

Hanpasnsiowuii snemenT (13a)—

HanopHblit
Tpy6onpoeog, (20)

Hanpaenswowuit snemenT (13)

CoepuHUTenbHas ofopa (18)

Puc. E-5: MoHTa)X yCTPOMCTBA NOrpy>XHOro MoHTa)a




YcTaHOBUTb BEPXHUI Hanpasnswwui gepxarens (1, puc. E-6). MoHTax ycTposicTea
KpenneHue B waxTte (MOHTaX Ha rOpJIOBMHE LWaXxTbl): pa3MeTUTb rOrpy>KHOro MOHTaxa
OTBEpCTUSA NOoA CBepsieHMe, CHATb AepXXaTesb, NPOCBEP/INTbL OTBEPCTUS. DN300... - DN600...
[epxaTtenb 3aKpenuTb Ha ropIoBMHE KpenexHblM KoMniekToMm 1. OH
COCTOUT U3 LWYPYNOB C NOAXOASAWMMN AI06ENSIMM NN KOMMIEKTA CTAXHbIX
aHKepoB.
KpenneHnue Ha Tpybe: HanpaBnsowmnii gepxartenb (1) kpenuTtcs Ha
HanopHow Tpy6e xomyToM (2). OH UMeeT NPoAosibHbIE OTBEPCTUS,
6narogaps 4eMy MOXXHO CKOMMEHCUMpOoBaTb HeboNbLINE OTKIIOHEHUS.
KpenneHue xomyTa (2) n gepxatens (1) npoMsBoaNTCS KpenexHbIM
KOMM/IEKTOM 2. OH COCTOUT U3 4-X BUHTOB, 4-X LUECTUTPAHHbLIX raek n 8-mu
warb.
CoeaunHuTenbHyto onopy (3) yCTaHOBUTb BEPTUKANBHO K Hanpasnswowemy
aepxartento (1) Ha nony. PasamMeTuTb OTBEPCTUS NMOA CBEPSIEHUNE, CHATb
coeAnHUTENbHYO onopy (3) 1 NpocBepnuTb OTBEPCTUS.
CoeanHuTenbHyto onopy (3) 3aKpenuTb KpenexXxHbiM KOMMaekToM 3. OH
COCTOUT M3 HAbOPOB CTAXHbIX aHKepoB. lNpu 3ToM cobntogarite
COOTBETCTBYHOLLEE PYKOBOACTBO MO MOHTaXY.
Ecnun ncnonbsyerca pyHaameHTHasa pama (5) (oHa moxker
MCnoJib30BaTbCs ToJsIbko Ana DN300 n DN500!), To oHa AoJ/IKHa
6bITb NpeaBapuTenbHO 3anuTta B hyHaaMeHTe. B aTOM cnyvae
KpernexXHbli KOMMIEKT 3 COCTOUT TOJIbKO M3 4 LUIeCTUrpPaHHbIX
raek c noagksaaHbiMu wanbamn. O6ecneunTb BbipaBHUBaHUe
cdyHaAaMeHTHOW paMbl.
Hanpasnstowmnii aneMeHT (4) HaBUHTUTb Ha WNUIbKY (6) Ha
coeauHuTenbHoM onope (3).
Hanpasnstowmnii aneMeHT (4) NoaABECTU NMOA BEPXHWUIA HanpaBNSOLWMA
Aepxartens (1) u wnuneky (7, KOpoTKas) BBUHTUTb cBepxy. MNpwu
Heob6XxoAMMOCTH, ele pa3 CHATb Hanpasnsiowmn gepxartens (1).
HaBMHTUTbL KpbIWKY (8) Ha BEPXHIOK YacTb WNUAbKK (7, KOpoTKas).
Mpu MCNosIb30BaHUM HaNpaB/SOLWKUX 3JIEMEHTOB C AJINHOM
cBbile 6 MeTPOB Heo6XxoAMMO Kaxable 6 MeTPOB YCTaHOBUTDb
TPY6HBbIV YyANUHUTESNb.
Tpy6HbIN yanuHuTenb (9) yCcTaHaBNMBAETCH TaK Xe, KaK U BEPXHUI
Hanpasnswowmin gepxatenb (1) ana kpennexHns Tpyb6.
Hanpasnstowmii anemeHT (4) HAaBUHTUTb Ha WNWAbKY (6) Ha
coeauHuTensHon onope (3).
HWXHWI HanpasBnswWNin anemMeHT (4) Tenepb NOABECTM NOA
Hanpasnswowmii gepxatenbs (1) TpybHoro yanuHutens (9) u wnuneky (10,
ONMHHAs) BBUHTUTb cBepXy. MNpu Heob6X0AMMOCTH, ele pa3 CHATb WUaun
CMeCcTUTb Hanpasnsiiowmn gepxartens (1) TpybHoro yanuHutens (9).
Ha BepxHtoto yacTb wnunbkun (10, ANMHHaN) Tenepb HAaBMHTUTb BEPXHUN
HanpaBnsoWNIA aneMeHT (4).
BepxHuit HanpaBnsowmin anemMeHT (4) NOABECTM NOA BEPXHUI
Hanpasnsowmii gepxatens (1) u wnunbky (7, KOpoTKas) BBUHTUTb
cBepxy. MNpn Heo6X0AMMOCTH, elle pa3 CHATb HanpaBAsSOWWIA AepxXaTenb
(1).
HaBMHTUTL KpblwKy (8) Ha BEPXHIOK YacTb WNubkn (7, KopoTkas).
Ans npeaoTBpalleHUs KOHTAaKTHOW KOPpPO3uM B YCTpPOMCTBax
MOrpy>XHOro MOHTa)a MeXAay Hanpas/SiIlOLWNUM 3JIEMEHTOM U
HanpaBAOWUM AepiKaTesNieM Y0XuUTb Wainbbl us NBX.



Kpbiwka (8)

Wnuneka (7- Kopcrrxan}

Hanpaensiowmit gep>arens (1) /
KPenneHue Ha CTEHKe WaxTbl

Hanpaensiowmii anemenT (4)
Kpene>xHbiit KoMnnekT 1

Wnunbka (10-gauAHas) XomyT (2)

Kpene>xHbin komnnekT 2

Hanpagnsiowuit gepxatens (1) /
TPY6HBIN yanuHuTens (9)

CoepuHUTenbHbIIM hnaney (A)

¥nnoTHUTenbHoe

Mnockoe ynnoTHeHWe Konbuo (B]'

Wnunbka (6)

CoepuHUTenbHas onopa (3)

Kpene>kHbli KoMnnekT 3

®yHpameHTHas pama (5) - onuma

Puc. E-6: MOHTa)X yCTPOMCTBA NOrpy>HOro MoHTa)Xa
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MpoBepbTe, AO/KHBIM 1 06pa3oM 6bI/I0 CMOHTUPOBAHO YCTPOMCTBO
NOrpy>XHOro MoHTaxa B paboueli 30He. [TpoBepbTe TakXe, YCTAHOB/EH NN
coeauHuTenbHbIM naHey (A) Ha HanopHoM naTpy6bke (B) Hacoca n
NpaBWIbHO NN BCTaB/IEHO pe3nHoBoe ynnoTHeHue (C) B coeanHUTENbHbIN
dnaHey (A). Ecnm 310 He Tak, TO ycTaHOBUTE (hnaHel, C MOMOLLbHO
cooTBeTCTBYOWMX BMHTOB (D) Ha arperaTt n BCTaBbTE PE3NHOBOE
ynnoTtHeHue (C) B coegmHuTenbHbin dnaHey (A).
YCTaHOBWUTE HACOCHbIN arperaTt Ha NPOYHYI0 OMOPY U MPONOXMUTE
nuTamwme kabens.
3akpenuTe Tpoc/uenb NoAbEMHOIO YCTPOMCTBA C MOMOLLbIO NOAXOASALLMX
CTPOMOBOYHbIX CPeACTB Ha py4dke (E) nnm Ha npoyLlwmnHe HacoOCHOro
arperara.
MoaHnMnTe 060pyaoBaHMeE M pa3BepPHUTE ero Hag paboder 30HON.
OCTOpPOXHO OMYCTUTE HACOCHbIW arperaT. YbeanTtecb B ToM, 4TO 3axBart (F)
coeauHUTENbHOro driaHLa 0XBaTblBaeT HaNpaBASoOWMNIA d1EMEHT.
OCTOpOXHO onycTuTe obopyaoBaHue B pabouyto 30Hy. MNpun 3TOM cnerka
HaTsiIrMBarTe nuTawwme kabens. CnegnTe 3a TeM, YTO6bl OHU He
nospexaanucb!
OnycTuTe HaCOCHbIN arperaT 40 COeANHUTENbHON onopbl. Kak Tonbko
obopynoBaHne NpucoeamHeHo K TpybHOM cucTteme, CHUMUTE TPOC U3
NnoAbLEMHOIO YCTPOMCTBA M NpefoXpaHuTe ero, a Takxe nutatowme kabens
OT NMaAeHus N NOBPEXAEHWNIA.
[JoBepbTe cneumannucTy noakntoyeHne o6opyAoBaHUs U BCTPOEHHbIX
3aLlNTHBIX U KOHTPOJIbHbIX YCTPOMCTB K 3NeKTpuyeckon cetn. Cm.
TEXHUYECKMI NacnopT «3neKTpuyYeckme CoeanHeHUs» B JaHHON
MHCTPYKLMN.
BkntounTe yctaHoBKy. Cpasy xe ybeamtechb B TOM, YTO BO34YX HE
BHOCUTCS B NepeKavMBaeMyto XnAKOCTb N obecneymBaeTcss MUHUManbHO
AOMNyCTUMOe MOKpbITUE Hacoca Boaol. Ecnm B Tpy6HON cuctemMe nMeeTcst
BO34YyX, ero Heo6xoAnMOo cpasy Xe yaanuTb Yepe3 BO34YyXOBblMyCKHble
yCTpolicTBa.
Cob6niopaiite Takke rnaBy «BBopj B 3KCMJlyaTauuio» AaHHOM
MHCTPYKUMM MO 3KCN/lyaTauMm U TeXHM4YeckoMmy obcnykmBaHuio!

Puc. E-7: MoHTa)x coeguHuTenbHoro ¢gnaHua
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BBoga B skcrinyatayuio



F dnekTpuueckoe noaknroyeHue

SneKkTpuyeckoe NoAKIYEHNE MOTOPa AO/HKHO NPOM3BOAUTLCS TONBLKO
KBaNNMdULMPOBaAHHbLIM 31€KTPMKOM. [pu NpoKnaaKe 3neKTpuyeckux Kabenen, a
TaKk>Xe Npv NOAKIYEHNN MOTOpa A0IXHbI cobntogaTtecs Tpebosanns FOCT
12.1.030-81 CCBT, a Takxe npeanucaHmsa Coto3a HeEMeLKNX IN1eKTPOTEXHUKOB
VDE. Ob6s3aTenbHa ycTaHOBKa 3alUMUTHbIX YCTPOMCTB MOTOpPa. JneKTpuyeckme
XapaKTePUCTUKM CMOTPUTE B ONMCAHMWN Hacoca AaHHOW UHCTPYKLUMU. MpaBunbHoe
HanpaBs/ieHWe BpalleHne MoTopa - MO YacoBOW CTpesike (CM. Ha MOTOP CBEpXY).

ConpoTuBAEHNE U305SUNIA Nepes NepBbIM BKIOYEHWEM A0MKHO 6biTb He MeHee 20
MOM. lMNpu ganbHenwmnx NnpoBepkax He MeHee 2 MOM. NocCTostHHOE n3MepuTenbHoe
HanpsbkeHue 1000 B.

KoHTponbHOe Mpu6op Moporosoe CocTosiHne npm

YCTPOMCTBO 06paboTkmu 3Ha4yeHue cpabaTbiBaHuUM
CUrHana

KOHTposb TeMnepaTypbl MOTOpa

Bumetannunyeckuni
AFTETE ] - 20/21 - * BbikntoueHune
TemnepaTypHbI
KOHTYP)
BumeTannnyeckunin HuxHsa
AaTyuk Bi (2 TeMnepaTypa:
TemnepaTypHbIX 20/21/22 _ % npeaynpexaeHue
KOHTYypa) BepxHsia
TemnepaTtypa:
BbIK/IlOYEHME
TepMope3MCTop_ PTC (1 CM-MSS unu Mpepsapu-
TeMnepaTtypHbIn 10/11 TenbHasa BbikntoueHune
NIV 101A
KOHTYP) ycTaHoBka
Tepmopesuctop PTC (2 HwxHasA
TemnepaTypHbIX _ TemnepaTtypa:
KOHTYypa) 10/11/12 CM-MSS wnnu nf:#::;: npeaynpexaeHue
NIV 101A BepxHsas
yCTaHoBKa X
TemnepaTtypa:
BbIK/IlOYEHME
JaTtynk TemnepaTypbl 3aBUCUT OT
obmoTkm PT 100 1/2 DGW 2.01G ™na BbikntoueHune
o6MoTKK*
AL W R L] T1/T2 DGW 2.01G 100°C BbikaloueHe
noawunnHuka PT 100
Jdatunk gaBneHus D20/D21 = - BbikntoyeHue
TepMononiaBKOBbIN 20/21 _ _ BT

BblK/1lOHaTE b

KOHTposb npoTeyek

KoHTposnb kamep
yNAoTHeHUIi/MoTOopa/ DK/DK NIV 101A 30 kKOM
KJIEMMHOW Kamepbl

MpeaynpexaeHve
WK BbIKITIOYEHNE

KoHTpOsib Kamepsbl

ynnoTHeHunn Ex- DK/DK ER 143 30 kKOM BbikntoueHne

MOTOpPOB

KoHTponb kamepsbl CM-MSS vnnun MpeaynpexaeHue
K20/21 -

npoTteyek NIV 101A WW BbIKJKOYEHME

BHELHMe 3alMnTHbIEe YCTPOUCTBA

BumeTannunyeckoe pene HomuHan.
P - - BbikntoyeHue
TOK MOTOpa

3awmTa oT CyXoro xoaa
yepes MonaaBKOBbIN - - - BbikntoyeHue
BblK/llOYaTe/lb

3awmTa OT Cyxoro xoaa

- NIV 105 30 kOm BbikntoyeHue
yepes 3/1eKTpoabl

Ta6nuua F-1: *M'paHunuyHaa Temnepartypa: knacc msonaumm F=140°C, knacc
nsonsauum H=160°C, y macnosanosiHeHHbIXx MOoTOpoB=110 °C, nsonsauumna
o6mMoTok PVC (MBX)=80°C, nsonaumsa o6motok PE2=90°C

TeMmnepaTypHble KOHTPOJIbHbIE YCTPONCTBA HEOHXOAMMO NOAKIOYATL TaK, YTO6bI
npu curHane «MpeaynpexaeHne» AOMXHO MPOUCXOANTb aBTOMaTU4ecKoe
NOBTOPHOE BK/toYeHue. Mpu curHane «BbikntoyeHne» NOBTOPHOE BKIOYEHME
MOXET NPOM3BOAUTLCS TOMBbKO MPY HaXkaTuu BPYYHY0 KHOMKK «Pa3bnoknposka»!

CobnoaeHne 6e30nacHoCcTu

ConpoTtusneHue n3oisuymi

KOHTpo/ibHbIE YyCTPOKHCTBa

PaboTta BO B3pblBOONAacHoOM
30He



VCoONOOTUTA,WNH

O6o3HaueHune PaclungpoBka CHOCOK Ha
Xuna JINCTE CXEMbI 3J7IEKTPUYECKOIO
OcHoBHOW kabenb noAKII0YEHNS
KoHTponbHbIN kKabenb

Kabenb anektpoaa

3eneHo-XenTbli

CuHuin

YepHblit

Kopu4HeBbIi

3alWmTHbIM NpoBOA

Kabenb Ans nogknioyeHns Motopa

Hauano kabenb Ans noakItoYeHUs MoTopa

KoHeu kabensa ans noaknideHns motopa

Kabenb Ans nogkao4eHnMs MoTopa C HU3KMM 4MC/IoM 060poTOoB

Kabenb Ans noaknioyYeHns MoTopa C BbICOKMM YMCIOM 060pOTOB
Tepmopesuctop no DIN 44081

Tepmopesuctop PTC (Hauano)

Tepmopesunctop PTC Bbicokoi Temnepatypbl no DIN 44081
Tepmopesuctop PTC Hu3kol Temnepatypbl no DIN 44081
BumeTtannnueckmin gatumnk («Pasmbikatenb») 250B 2A cos ¢=1
BumeTannnyeckuin gatumk (Hadano)

BuMeTannmMyeckmii AaTtumK BbICOKOW TemnepaTtypsbl («Pa3MbikaTenb»)
BumeTannnyeckmin fatynk HU3KOM TemnepaTypbl («PasmbikaTtenb»)
Oatunk Temnepatypbl PT100 (Hadano) no DIN 43760 B

[OaTtumk Temnepatypbl PT100 (koHeun) no DIN 43760 B

MonnaBkoBbINM BbikAtOUYaTesNb (pa3sMblkatens) 250B 3A cos ¢=1

[aTtunk n3bbITOYHOro AaBneHns B MoTope (pasMmbikaTenb) 250B 4A cos ¢=1
TepmononnaBok (pa3mbikaTens) 250B 2A cos ¢=1

KOHTPO/b repMeTUYHOCTN KaMepbl YMIOTHEHUN

KOoHTponb TeMnepaTypbl NOALIMMHMKA

KoHTponb TemnepaTypbl noawmnHuka PT100 no DIN 43760 B

KOHTpO/Ib repMeTUYHOCTM KaMep MOTopa, YMIOTHEHUI, KIIEMMHON KaMepbl
KOHTPO/b repMeTUYHOCTM KaMepbl MOTOpPa U KIEMMHOM KaMepbl
TepMononnaBok n bumeTananyeckunii gatumnk (pasmbikatenb) 250B 2A cos
e=1

Tepmononnasok n Tepmopesucrop PTC no DIN 44081

DKpaHupoBaHue

Tepmopesuctop PTC (koHeu) no DIN 44081

Tepmopesuctop PTC (otBoa) no DIN 44081

Benbiii

[aTumk n3bbiTouHOro AaBneHnst B Motope n tepmopesunctop PTC no DIN
44081

TepMononnaBoK M AaTyMK M36bITOYHOro AaBneHus B MOTOpe
(pa3mbikaTtens) 250B 2A cos ¢=1

BumeTannnyeckmn gaTunk 1 aaTunk M3bbITOYHOro AaBEHUS B MOTOpe
(pa3mMbikaTenb) 250B 2A cos ¢=1

KpacHbii

KOHTpONb repMeTMYHOCTM Kamepbl MOTOpa

KOHTpO/Ib repMeTUYHOCTM KaMep MOTopa, NpoTeYeK U YNJIOTHEHUN
KOHTpONb repMeTMYHOCTM KaMep MOTopa M YNIOTHEHWN

XKenTbin

OpaHxeBbli

3eneHbli

Benbii-yepHbIn

KOHTpO/Ib repMeTUYHOCTN KaMepbl NpoTeyek

BumeTtannnyeckuin gatunk n gatuynk temnepatypbl PT100 (Hayano)
Cepbliii

Cepbln / (CnHUI)

Tepmopesuctop PTC koHTpons TemnepaTypbl 06MoTok/Macna no DIN 44081



I'apanTun U3roroBurteis

[IpennpusTue-u3roToBUTENIb rapaHTUPYET:
1. CooTBeTcTBUE XapaKTEPUCTUK HACOCOB (HACOCHBIX YCTAHOBOK, YCTPOMCTB YIPABICHHS U

JIp. IPUHAIKHOCTE) TIOKa3aTeNsIM, yKa3aHHBIM B TEXHUYECKOM KaTaiore, MporpaMMe
Wilo Select u EMU-Select

2. Hapexnyto u 6e3aBapHiiHyro paboTy HACOCOB (HACOCHBIX YCTAaHOBOK, YCTPOWCTB
yIpaBJICHUS U Jp. IPUHAUIEKHOCTEHN) B MX pabodyeM AuanazoHe MpU COONII0ICHUH
noTpeOUTENEM MPaBUI MOHTaXKa, TEXHUYECKOTO OOCITYKMUBAaHUS U SKCILTyaTallH,
yKa3aHHBIX B HACTOSILEM MACIOPTE, a TaK XKe NP COOTIOAEHUH YCIOBUH
TPaHCIIOPTUPOBAHUS U XPAHCHHUS.

3. be3Bo3Me3gHOE yCTpaHEHHUE B KpaTYANIIINM, TEXHUIECKH BO3MOXKHBIN CPOK, Ie(DEKTOB B
TEYCHHE TAPAHTUIHOTO CPOKA 32 UCKITFOUEHUEM CITydaeB, KOTa Ae(eKThl U TTOJTOMKHI
MPOM30LLIN IO BUHE MOTPEOUTENS I BCIIEICTBUE HEMPABUILHOTO
TPAaHCIIOPTUPOBAHUS, XPAHEHHS, MOHTAXKa U KCILTyaTalllH.

N3HOoC ymioTHeHUH (CaJbHUKOBBIX U CKOJIB3SIIUX TOPIIEBBIX) HE SBIISIETCS IPUUNHOM
peKIIaMalliu.

["apanTHiiHble 0053aTeNbCTBA HE PACIIPOCTPAHSIOTCS Ha JIaMIIbl, IPEJOXPAHUTENH,
YIUIOTHUTEIbHBIE MPOKIIAKHA U IPYrol pacXoIHbINA MaTepHal.

["apanTuiiHblii CpOK yCTaHaBIMBAETCs 24 Mecslla Ha HacCOChl (HACOCHBIE YCTAaHOBKM) U 12
MECSILIEB Ha YCTPOMCTBA aBTOMATUKU U YIIPABJICHUS CO THS BBOJIa B SKCILTyaTalMIO, €CIIU APYTron
HE YKa3aH B IOTOBOPHBIX 0053aTeNbCTBAX HA MOCTaBKY 000pyaoBaHus. CM. TakyKe rapaHTUHHBII
TaJIOH.

["apaHTHIHBIN CPOK HKCIUTYaTallMM UCYUCIISIETCS CO JTHS BBOJA HAacOca B AKCILTyaTaluio, HO He
no3aHee 3 MeCALEB €O JIHA OTTpy3Kku Hacoca co ckiaga OO0 «Buno Pyc».

3a HeMPaBWIHHOCTH BBIOOpA Hacoca (HACOCHBIX YCTAaHOBOK, YCTPOWCTB YIIPABJICHUS U JIP.
MPUHAJICKHOCTEN ) NPeNPUATHE-U3TOTOBUTENIb OTBETCTBEHHOCTH HE HECET.

[Tpu HapylIeHNH YCIOBUN MOHTa)a, TPAHCIIOPTUPOBAHUS, XPAHEHUS U SKCIUTyaTalluu
IPEIPUATHE-U3TOTOBUTENh CHUMAET C ce0s rapaHTHITHBIE 0053aTeNbhCTBA.

[Ipu coOmroieHnn yCIIOBUI XpaHEHUS U TPAHCTIOPTUPOBAHUS CPOK CITYKOBI Hacoca (HAaCOCHBIX
YCTaHOBOK, YCTPONCTB yNpPaBIEHUS U JIp. IpUHauieskHOoCcTeN) — 10 jer.



JlaHHBbIE 0 BBOJIE M3/IeJINA B IKCILIYATAIMIO

(3amoJHseTCsl OpraHu3alyei, OCYIEeCTBUBIIEH BBOJI B KCILTyaTallUIO)

Opraﬂmaunﬂ, ocymiecTBuBIIasi BBOA U3A€JIUA B IKCILIyaTalluIO

(Ha3BaHMe OPraHM3ALMHU U ajJpec)

Tenedon

Hoxmucesb u @.U.O. anna, ocymecTBUBIIET0 MyCK

JlaTa BBO/A M3/1e/Msl B IKCILTyaTanuio: '

20 I.

H3MepeHHble MapaAMETPLI MOCJE BBOAA B IKCILIYATAIIMIO

YacToTHOE peryIupoBaHue:

0 YacroTtHbrit np-tens Bumo o [Ipyroe o6opynoBanue

Tum: ['panuLibl U3MEHEHUS YACTOTHI: OT I'n, no I'x

[Tonkmrouenue: 0 3B€37a O TPEYroJIbHUK O IMJIABHBIN MYCK

JlaBnenue [aTM]

B paboueit Touke: Bxon Breixoxn

Ha 3aKPBITYIO 3aBUXKKY: Bxon Beixon

Touku 3aMmepa gaBieHUSA

OTHOCHUTEJIBHO Hacoca

Hanpspokenue [B] da3za: Li-L, L,-1L;5 L-1;s
L,-N__ I,-N__ Is-N___

[ToTpebasieMblit TOK

B paboueii ToUKe: L, L, L

Ha 3aKPbITYIO 3aJBUKKY: L L, Ls

[lepexaunBaemas KUAKOCTb:

Bxmrouenus - o Kakue:

TemnepaTypa nepekaunBaeMou KUAKOCTH: (O

Temneparypa B HOMENICHUH: Cce




JIaHHBIE [0 TAPAHTHHHBLIM PEMOHTAM
(3amoJIHsIeTCs CEPBUCHOM OpraHU3alUEei)

CepBucHasi opranu3anus

3aMeHeHHas AeTAJIb d.N.0.

Iloanuck
(apT. HOMeD) Macrepa

Hara Ne akra
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