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CBMAEeTEeNbLCTBO O COOTBETCTBUU
TpeboBaHUAM

Msl, orpma GRUNDFOS, o BCelt 0TBETCTBEHHOCTbIO 3asBAseM, 4TO
n3genus UPS 1 UPSD, K KOTOPbIM M OTHOCWUTCS AaHHOE CBUAETENbCTBO,
oTBeyaloT TpeboBaHMAM cnefylowmx ykasanuin Coseta E3C 06
YHUDVKALMM 3aKOHOAATENbHbIX MPeAnUcaHmin cTpaH-uneqos E3C:

—  MauwuHocTpoenue (98/37/EWG).

Mpumensaswmnecs ctaHaapTel: EBpocTaHaapT EN 292

—  DNeKTpOMarHWTHas COBMeCTUMOCTb (89/336/EWG).
MpumMexsBlWMecs cTaHpapTsl: EBpocTaraapT EN 61 000-6-2 n
EN 61 000-6-3.

- DnekTpuyeckue MalWuHbl ANs SKCMyaTauuy B npegenax
orpefieNeHHOro AnanasoHa 3HayeHnit Hanpsxenus (73/23/EWG).
MpumMexsBwMecs cTaHpapThl: EBpocTangapT EN 60 034-5,

EN 60 335-1 n EN 60 335-2-51.

Konformitasi nyilatkozat

Mi, a GRUNDFOS, egyediili felelésséggel kijelentjik, hogy az
UPS és UPSD termékek, amelyekre jelen nyilatkozat vonatkozik,
megfelelnek az Eurépai Unié tagdllamainak jogi iranyelveit
6sszehangol6 tanécs aldbbi irdnyelveinek:

Gépek (98/37/EGK).

Alkalmazott szabvany: EN 292.

Elektromagneses 6sszeférhetéség (89/336/EGK).

Alkalmazott szabvanyok: EN 61 000-6-2 és EN 61 000-6-3.
Meghatdrozott fesziiltség hatdrokon beliil haszndlt elektromos
eszkozok (73/23/EGK).

Alkalmazott szabvanyok: EN 60 034-5, EN 60 335-1 és

EN 60 335-2-51,

Izjava o ustreznosti

Mi, GRUNDFOS, pod polno odgovornostjo izjavljamo, da so
izdelki UPS in UPSD, na katere se ta izjava nanasa, v skladu z
naslednjimi smernicami Sveta za uskladitev pravnih predpisov
drzav ¢lanic Evropske skupnosti:
- Stroji (98/37/EWG).
Uporabljena norma: EN 292.
- Elektromagnetna kompatibilnost (89/336/EWG).
Uporabljeni normi: EN 61 000-6-2 in EN 61 000-6-3.
- Elektriéna pogonska sredstva za uporabo v dolo&enih
napetostnih mejah (73/23/EWG).

Uporabljeni normi: EN 60 034-5, EN 60 335-1 in EN 60 335-2-51.

Izjava o uskladenosti

Mi, GRUNDFOS, izjavljujemo uz punu odgovornost, da su
proizvodi UPS i UPSD, na koje se ova izjava odnosi, sukladni
smjernicama Savjeta za prilagodbu propisa drzava-¢lanica EZ:

Strojevi (98/37/EEZ).

Koristena norma: EN 292.

Elektromagnetska kompatibilnost (89/336/EEZ).

Kori$tena norma: EN 61 000-6-2 i EN 61 000-6-3.

Elektriéni pogonski uredaji za koriStenje unutar odredenih
granica napona (73/23/EEZ).

Koristene norme: EN 60 034-5, EN 60 335-1 i EN 60 335-2-51.

Izjava o konformitetu

Mi, GRUNDFOS, izjavljuiemo pod potpunom odgovorno$céu da su
proizvodi UPS i UPSD na koje se odnosi ova izjava u saglasnosti
sa smernicama i uputstvima Saveta za usaglasavanje pravnih
propisa ¢lanica Evropske unije:
- masine (98/37/EWG),
kori¢en standard: EN 292.
— elektromagnetna usaglasenost (89/336/EWG),
kori§¢eni standardi: EN 61 000-6-2 i EN 61 000-6-3.
— elektricna oprema razvijena za kori$¢enje unutar odredenih
naponskih granica: (73/23/EWG),

kori§c¢eni standardi: EN 60 034-5, EN 60 335-1i EN 60 335-2-51.

Declaratie de conformitate

Noi, GRUNDFOS, declaram asumandu-ne intreaga
responsabilitate ca produsele UPS, UPSD la care se refera
aceastd declaratie suntin conformitate cu Directivele Consiliului in
ceea ce priveste alinierea legislatiilor Statelor Membre ale CEE,
referitoare la:

Utilaje (98/37/EEC).

Standard aplicat: EN 292.

Compatibilitate electromagnetica (89/336/EEC).

Standarde aplicate: EN 61 000-6-2 si EN 61 000-6-3.
Echipamente electrice destinate utilizarii intre limite exacte de
tensiune (73/23/EEC).

Standarde aplicate: EN 60 034-5, EN 60 335-1 si

EN 60 335-2-51.

Jeknapayusa 3a CbOoTBeTCTBME

Hue, dorpma FPYHA®OC 3asBsBaMe C MbHa OTFOBOPHOCT, He
npopykTiTe UPS 1 UPSD, 3a KOWTO Ce OTHaCs HacTosWaTa Aeknapayus,
OTroBapsAT Ha CnefjHUTe yKasaHusa Ha CbBeTa 3a yeAHakBsBaHe Ha
npasHWUTe pasnopeabu Ha AbpxasBuTe YneHku Ha ENO:

—  MauwwHu (98/37/EMN0).

MpunoxeHa Hopma: EN 292.

— EnekTpomarHeTuyHa noHocumocT (89/336/EM0).
Mpunoxenn Hopmu: EN 61 000-6-2 1 EN 61 000-6-3.

—  EnexTpuyecku MalwmHM 1 CbOPbXeHUs 3a ynoTpeba B pamkuTe Ha
onpefieneHn rpaHnLmM Ha HanpexeHne Ha enekTpUYeckns Tok
(73/23/E10).

Mpunoxenn Hopmu: EN 60 034-5, EN 60 335-1 1 EN 60 335-2-51.

Prehlasenie o konformite

My firma GRUNDFOS, na svoju pIni zodpovednost prehlasujeme,
Ze vyrobky UPS, UPSD, na ktoré sa toto prehldsenie vztahuje, st
v stlade s nasledovnymi smernicami Rady pro zblizenie pravnych
predpisov ¢lenskych zemi Eurépskej tnie:

Stroje (98/37/EWG),

Pouzita norma: EN 292.

Elektromagneticka kompatibilita (89/336/EWG),

PouZitd norma: 61 000-6-2 a EN EN 61 000-6-3.

Elektrické prevadzkové prostriedky, pouZzité v uréitom
napéatovom rozsahu (73/23/EWG),

Pouzita norma: EN 60 034-5, EN 60 335-1 a EN 60 335-2-51.

Uygunluk Bildirgesi

Declaration of Conformity

Biz
ard

GRUNDFOS olarak, bu beyanda belirtilen UPS ve UPSD
nlerinin,
Makina (98/37/EEC).

Kullanilan standart: EN 292.
— Elektromanyetik uyumluluk (89/336/EEC).
Kullanilan standartlar: EN 61 000-6-2 ve EN 61 000-6-3.
— Belli voltaj sinirlarinda kullaniimak tzere Gretilmis elektrik donanimi
(73/23/EEC).
Kullanilan standartlar: EN 60 034-5, EN 60 335-1 ve
EN 60 335-2-51.
ile ilgili olarak Avrupa toplulugu'na Uye Devletlerin yasalarinda yer
alan Belediye Yonetmeliklerine uygun oldugunu, tim sorumlulugu
bize ait olmak Uizere beyan ederiz.

We GRUNDFOS declare under our sole responsibility that the
products UPS and UPSD, to which this declaration relates, are in
conformity with the Council Directives on the approximation of the

laws of the EEC Member States relating to

Machinery (98/37/EEC).

Standard used: EN 292.

Electromagnetic compatibility (89/336/EEC).

Standards used: EN 61 000-6-2 and EN 61 000-6-3.

Electrical equipment designed for use within certain voltage limits
(73/23/EEC).

Standards used: EN 60 034-5, EN 60 335-1 and EN 60 335-2-51.

Konformitatserklarung

Wir GRUNDFOS erklaren in alleiniger Verantwortung, daR die
Produkte UPS und UPSD, auf die sich diese Erklarung bezieht,
mit den folgenden Richtlinien des Rates zur Angleichung der
Rechtsvorschriften der EG-Mitgliedstaaten (ibereinstimmen:
— Maschinen (98/37/EWG).
Norm, die verwendet wurde: EN 292.
— Elektromagnetische Vertraglichkeit (89/336/EWG).
Normen, die verwendet wurden: EN 61 000-6-2 und
EN 61 000-6-3.
— Elektrische Betriebsmittel zur Verwendung innerhalb bestimmter
Spannungsgrenzen (73/23/EWG).
Normen, die verwendet wurden: EN 60 034-5, EN 60 335-1 und
EN 60 335-2-51.

Bjerringbro, 1st October 2001

< G

Svend Aage Kaae
Technical Manager
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1. YKa3aHuMe NO TeXHUKe
6e3onacHocTH

1.1 O6bwKe nonoxxeHusa

[laHHas MHCTPYKLUMS MO MOHTAXy W 3KCnnyaTaumm
COAEP>XKMT OCHOBOMONarawLyve ykasanus, KoTopsle
cneayeT cobnioaaTth Npy yCTaHOBKe, 3KCMyaTaumm v
TexHn4eckoM obcnyxnBaHun. Takum obpasom, ¢ Hel
cneayeT B 0b6s13aTeNbHOM Nopsiike 03HAKOMUTbLCS
nepes MOHTaXXOM 1 BBOAOM B 3KCMNyaTauumio Kak
MOHTaXHMKaM, Tak 1 COOTBETCTBYIOLWMM
cneymanmcTam, 3aHsToiM 0bCyKnMBaH1em v
JKcnnyaTaumen. VHCTPyKLMsS AOMXKHA NOCTOSHHO
HaXoAWTbCS Ha MeCTe 3KCnyaTaunm yCTaHOBKM.

Heobxoanmo cobnoaaTs He TONbKO 0bLuMe yKasaHus
no TexHuKe He30nacHOCTY, NPUBEAEHHbIe B AaHHOM
paspene “YkasaHus no TexHuke 6e3onacHocTn”, HO
TakXe W cneyuarnbHble, NPYBEAEHHbIE B APYTUX
paspenax 3Tou MHCTPYKLUKK.

1.2 O603Ha4YeHUa CMMBOJIOB 6e30MacHOCTU

Cogepikalymecss B 3TON MHCTPYKLUMN MO
MOHTaXy M IKCryaTayum yKaszaHus rno
TexHuke 6e30MnacHOCTH, KOTopbie NMpu
HecobogeHnn MoryT Bbi3BaTb
rnosiBieHne onacHoOCTYU A/1s JIIOAEN,
0603Ha4ar0TCa B OCHOBHOM 06Lum
CUMBOJIOM OMacHOCTU B COOTBETCTBUN
c pazgenom W9 “3Haku bezonacHocTu”
B DIN 4844.

3TOT cUMBON HaXOANTCA Cpean Tex
yKazaHuii 1o TexHuke 6e30MacHoCTH,
HecobtofieHmne KOTOPLIX MOXeT
BbI3BaTh MOSIB/IEHUE ONACHOCTeN Ans
MaLUMHBI Y BBIMOHAEMbIX €t0
pyHKYMA.
3TuM cumBosom obosHauaoTCA
coBeTbI UM pekomeHgaLuy,
obneruarowyue nposegeHue paboT u
obecneynBarowyne HagexxKHyro
sKkcnnyaTayumo.

YKasaHusi, HaHeCeHHble HeNnoCPeACTBEHHO Ha

yCTaHoBKe, Kak-To:

e (CTpesika, yKka3biBalolas HanpaeneHue BpalleHns

e O603HaYeHVe MeCTa NoAKIOUEHMs Nogayum
paboyeit XnakocTu

[OMKHbI 6€3yYCNOBHO BbINOMHATHCS U COXPAHATLCA B

MOHOCTbIO YNTAEMOM COCTOSHWM.

1.3 KBanudpukauyusa n obyyeHue nepcoHana

MepcoHan, 3aHaTbI 3KCMyaTaumen, TEXHUYeCKm
0bCnyXMBaHWEM, KOHTPOSEM, MPOBEPKOM U
MOHTAXOM, AOSIXKEH UMETb HaAnexXatlyio
KBanudukaLuuio Ans nposegeHus 3Tvx padbot. ObnacTs
OTBETCTBEHHOCTM, KOMMETEHTHOCTU NepcoHana un
KOHTPONb 3@ ero paboTon AONXKEH YeTKO YCTaHOBUTb
1 obecneynTb TOT, KTO 3aHSAT 3KCMyaTayven
YCTaHOBKMU.



1.4 OnacHOCTU, BO3HUKaloL1e npu
HecobnogeHUn ykasaHUN Nno TexHukKe
be3onacHocTn

CnepacTBrem HeCOOMOAEHNS YKa3aHWN MO TeXHUKe

6€30MacHOCTM MOXeT CTaTb NMOMOMKa Hacoca unm

npuYMHeHWe Bpeaa 340Pp0Bbio Atoden. HecobnogeHne

yKa3aHWui No TexHnke 6€30MacHOCTM MOXeT NpuUBeCTU

K noTepe nNpaBa Ha PEMOHT Hacoca W Bo3MeLeHve

cooTBeTCTBYyloWero yuepba.

B oTgenbHbIx cnydasx 3TO HecobniogeHe MoxeT

CTaTb NPUYMHON TaKMX, HaNPUMEp, YrpoXXatoLmx

cuTYyaumn, Kak

® 0OTKa3 Npw BbINOMHEHWUN BaXKHbIX OYHKLMIA
YCTaHOBKM

® 0OTKa3s OT NPeAnMCaHHbIX MeTOLOB TeXHUYECKOro
obcnyXunBaHnsg 1 NoagepXaHus B MCNPaBHOCTHM

® yrposa NoAsaM BCIeACTBME 3NeKTPUYEeCKoro u
MeXaHM4eCKoro BO3aencTBms

1.5 PaboTbl, NpoBOAUMbIE C y4EeTOM
TpeboBaHUM TexHUKM besonacHocTH

Kpome nprBOAUMBIX B 9TOM PyKOBOACTBE MO MOHTaxy
1 3KCNyaTauum ykasaHui no TexHuke Ge3onacHoCcTm
HeobxoamMMo cobnofaTh [encTBYOWME HaLMOHaNbHble
NONO>XEeHWs!, HOPMbI U MPaBuna No NpeaynpexaeHno
HECYACTHBbIX CAly4aes, a Npu HEOOXOAMMOCTU TakxXe U
npeanucaHys No NPOBeAeHMI0 PasnnyHbIx paboT,
3KCMAyaTaummn n TexHuke 6e30nacHoCTH, MPUHATHIE Ha
dovipme, 3KCnnyaTUpytoLLen yCTaHOBKY.

1.6 YKa3aHuda no TexHukKe besonacHocTun
ans obcnyxusarolyero nepcoHana /
onepartopa

CnegyeT UCKMIOYUTL ONAacHOCTU, BbI3bIBaEMbIE
npVYMeHeHMeM 3eKTprUYeckon sHeprum (bonee
nofpobHo 06 3Tom coobljaeTcs, Hanpumep, B
pekomeHgauusix Coto3a HeMeLKMX 3NeKTPOTEXHUKOB
(VDE) 1 MeCcTHbIX 3HeprocHabaroLmx opraHmnsaumni).

1.7 Yka3aHusa no TexHUKe besonacHocTu
Nnpv BbINOJIHEHMU pPaboT no
TexXHu4Yeckomy obcnyxmsaHuio,
rnpoBepkKe, KOHTPOJIO U MOHTaXy

Mpu akcnnyaTaumm ycTaHOBKM HeobX0ANMO
obecneynTb, 4TOObI BCE PaBOTHI MO TEXHUYECKOMY
0bCNy>XnBaHNIO, NPOBEPKE, KOHTPOSO U MOHTaXy
YCTaHOBKW NPOBOANNCH YNOAHOMOYEHHbIM Ha TO U
KBanMMLUMPOBaHHbLIM NepCoOHanom, KOTOpbIN B
pe3synbTaTe 0OCTOATENBHOIO U3yYeHNs MHCTPYKLUMM MO
MOHTaxy M 3KCMnayaTaumm B JOCTAaTOYHONM CTeneHn
MHAPOPMUPOBAH O MeTofax NPOBEAEHNs 3TUX paboT.
B npuHUmMne paboTbl C HACOCOM CreayeT NPOBOANTb
TOMNbKO MNP ero octaHoBke. ONMcaHHble B JaHHOM
PYKOBOACTBE MO MOHTAXy ¥ 3KCMyaTaLmm MeToasl
npekpatieHns paboTbl YCTaHOBKN AOMXKHbI
cobnofaTecs B 0693aTeNbHOM nopsake.

Cpasy e nocjie OKOHYaHUs paboT BCe 3alMTHble
YCTPOWCTBA W YCTPOMCTBA, CBA3AHHblE C TEXHWKOM
6€30MacHOCTK, CrieayeT YCTaHOBUTb BHOBb UK
obecneynTb X PYHKLMOHUPOBAHME.

Mepes NOBTOPHBLIM BBOJOM B 3KCMyaTaLMio Hy>KHO
obecneynTs cobniogeHne TpebOBaHUIA, NPUBEAEHHDBIX
B pasfene 7. BBog B 3kCriyaTayuio.

1.8 CamoBonbHasg nepefgenka u
U3roToBJIeHUE 3arnacHbIX YacTen

Mepepenka UM U3MeHeHWe HacoCoB AONYCTUMBI
TONBKO MO COrNacoBaHMIO C U3rOTOBUTENEM.
OpwurnHanbHble 3anacHble YacTv v NPUHAANEXHOCTH,
Y[OCTOBEPEHHbIE U3roTOBWTENEM, ObecneunBatoT
6e30nacHOCTb. MpyMeHeHWe ApYrvx AeTanen MoxeT
NPUBECTN K OCBOOOXAEHMIO (OMPMbI-M3rOTOBUTENS OT
OTBETCTBEHHOCTM 3@ BO3HUKLUME B pe3ynbTaTe
nocneacTans.

1.9 HegonycTumble cnocobbl
aKcnnyaTayum

JKCnnyaTauMoHHas HaAeXHOCTb NMOCTaBNEHHbIX
HacocoB obecrneunBaeTcs TONbKO MPU UX
MCNOMb30BaHMMN COrNACHO NPeAnUCaHNIo B
COOTBETCTBUK C pa3genom 3. O61acTb npumMeHeHus
MHCTPYKUMM MO MOHTa>y W dKCMayaTaumm.
MpuBeAeHHble B TEXHUYECKMX XapaKTepucTukax
rPaHVYHble 3HAYEHWUS BENIMYUH He JOMXKHbI ObITb
npeBbIlEHbl HY B KOEM Crlydae.

2. Obume cBefjeHUqa

LnpkynaumoHHble Hacocbkl cepuin UPS/UPSD mMoxxHO
3KCNyaTMPOBaTh C TPeMs HaCTOTaMU BpaLUeHus.
Hacocbl MOryT 6bITb OAMHAPHBIMU U CABOEHHBIMU, HO
He3aBMCMMO OT 3TOr0 BCe OHM OCHALLEHbI
TepPMOBbIKIOHATENAMMN.

Hacocbl NOCTaBNAOTCS B ABYX UCTONHEHUSX:

® YHyryHHbIN KOPMYC C YepHbIM COUPMEHHBIM LUMTKOM

® BpOH30BbIN KOPMYC C 6POH30BbIM OUPMEHHDBIM
WKTKOM 1 6ykBOI B B 0603HaueHWn Hacoca.

Mopaynu knemmHon Kopobku:

KnemmHas kopobka 0fjMHapHOro Hacoca oCHalleHa
CTaHAaPTHBIM MOAYNeM.

KnemmHasi kopobka cABOEHHOrO Hacoca OCHaLlleHa
CTaHAaPTHBIM WU PenenHbIM MOAYNeM.

PenenHbi MOy Nb MOXET MOCTaBASTLCS K HACOCaM B
KayecTBe NPUHAANEXHOCTH.

3. ObnacTb NnpuMeHeHuUsa

Hacocsl npefdHasHa4yeHbl Ang nepekadynBaHnsa paf)ouwx
XKNAKOCTEN B CUCTEMAxX OTOMIEHNS U
KOHAVMUMOHMPOBAaHUA. Hacocbl Takxe MoryT
NPpUMeHATb B YCTaHOBKax Angd nepexka4nBaHUd BOObl
ans 6bITOBOro UCMOMb30BaHMS.

3.1 Pabouune xugkocTu

HucTble, ManoBs3KMe, HearpecCcuBHble 1
HeB3pbIBOOMACHble paboune XNAKOCTN 6e3 TBepAbIx
NNV ANVHHOBOMOKHUCTBIX BKIIOYEHWI, a Takxe
npumecen, cofepXalimx MMHepanbHble Macna.

Ecnn Hacoc BCTpOeH B OTOMUTENbHbLIV arperaT, TO
nepekayvBaemas B Hem BOJa [OJIXKHa yOBNETBOPSATbL
00bI4HbIM TPeOOBaHUSM, NPeAbIBASeMbIM KBOAE,
COrNacHo MCMOoMb3yeMOon B OTOMNUTENbHbIX arperatax
cornacHo, Hanpumep, ctangapty VDI 2035.




B cucTemax ans nepekayvBaHus BoAbl Ans H6ITOBOro
ncnonb3oBaHua Hacockl UPS n UPSD cnepyeT
NpUMeHsATb, ecnn pH Huxxe 14,

Ecnu pH npeBbICUT 3TO 3HaueHve, pekomeHayeTcs
MCNoNb30BaTh HACOCHl cepun TP ¢ “cyxum” poTOpOM.
O TemnepaType paboyen XmMaKoCTU coobllaeTcs B
pasgene 9. TexHuyeckme xapakTepUCT UK.

Hacoc Henb 35 ucrionb30BaThb 4ns
nepeKavnMBaHnsl OrHeonacHbIx paboyvmnx
XKUAKOCTEMN, Harnpumep, AN3e/lbHOro
TonamnBa n beH3nHa.

4. OyHKUNOHUpoOBaHUe

4.1 OguHapHbIA HaCcOC CO CTaHAAPTHbLIM
moaynem

OpAviHapHble HacoChl B CEPUMHOM BapuaHTe OCHaLaloT
CTaHAaPTHBIMX MOAYASMM, YCTaHaBANBaEMbIMU B
KneMMHOM Kopobke, Kak NokasaHo Ha puc. 1.

Puc. 1

CTaHpapTHbIA
Moaynb

Y4

GRUNDFOS 1\
==

Mepekntoya-
TeNb 4acToThl
BpaLleHus

TMO00 9237 0602

OYHKUMM CUTHAMBHBIX NaMr, YCTAHOBEHHbIX Ha
Hacoce, NpuBefeHbl B HUXecneayoLlen Tabnuue.
Hacocbl, ocHaujeHHble ogHOMa3HbIMU
anekTpoABUraTenaMu

Y HacoCoB, OCHALeHHbIX OAHOMDA3HbIMM
3MeKTPOABUraTeNsIMU, MMEeTCsl TOMbKO OfHa 3efieHas
curHanbHas namna.

CocTofiHuMe,
obo3Hauyaemoe
CUrHanbHOW namnown

CurHanbHas
namna

CeTeBoe HanpsxeHune

loput
BKJTOHEHO

CeTeBoe HanpsxeHune
BbIKIIIOYEHO UM HAacoC
OTKIIOYEH C NOMOLLbIO
TepMoBbIKNoHaTe-Ns

He roput

Hacocbl, ocHaljeHHble TpexdasHbIMKn
3NeKTpoABUraTeNnsaMn

Y HacocoB, OCHaLLEHHbIX TpexdpasHbIMm
3N1eKTPOABUraTeNnsIMU, MMEOTCS TONBKO 3eNeHas v
KpacHas CUrHanbHble nammbl.

CurHanbHas
namna
CocTosiHue, obo3Havaemoe
CUrHanbHOM Namnoun
3ene- Kpac-
Had Has
CeTeBoe HanpsxeHune
He He BbIKNIOYEHO MM HAacoC
ropuT roput OTKJIIOYEH C MOMOLLbIO
TepMoBbIKNOYaTe-Ns
He CeTeBoe HanpsxeHune
loput
roput BK/IOYEHO
CeTeBoe HanpsxeHune
loput loput BK/OYeHO. HanpasneHue
BpaLleHNs HenpaBwibHO.

4.2 CABOEHHbINA HACoC C penieHbIM
mopaynem

CAiBOEHHble HaCcoChl OCHALLAIOT penenHbIM MofyfieM B
obeunx kneMmmHbix kKopobkax. Obe Kopobku CB3aHbl
mexzy cobor nocpefCcTBOM HeTbIPEXKMUIbHOrO
kabens. KnemmHas kopobka ¢ pefnerHbiM MOAynem
nokasaHa Ha puc. 2.

Puc. 2

PenenHbin
MHorono- MoayIb
3UUMOHHBIN
nepekno4a-
Tens Mepeknto-
BbIXOJa yartenb
CUrHanos

TMO02 6328 0203

Y peneiHoro Moayns UMeeTCs Bbixof ANs
NOACOEANHEHWSI CUMHANbHOMO AaTyKKa,
obecneunBaioLiero Bblaady BHeWHeN nHopMaumum o
pexuMe 3KCMyaTauMmn Hacoca Unn ero
HencnpaBHOCTSX, MO0 ANs ynpaBneHus
nepekiloHeHvemM mexgy Hacocamun 1 m 2.

C NOMOLbI0 MHOFOMO3ULMOHHOIO NepekoyaTens
MOXHO BblOpaTh Crieaytolime doyHKUMM Ans Bbixoda
CUTHANOB:

Pexxum skcnnyaTaymm: Bbixo[
O cpabaTbiBaeT, ecnn Hacoc paboTaer.

HeMCI‘IpaBHOCTb: BbIXO[ Cpaf)aTblBaeT npn
E BO3HWKHOBEHNN HENCMPABHOCTW.

i~ [lepeMeHHbIW PeXUM: TaKyto HaCTPOKY
@@ BbIOMPAIOT B TOM Ciydae, ecnn TpebyeTcs
nepekyeH1e Mexay nepsbiM U BTOPbIM
Hacocamu.



Y BCEX HACOCOB C penenHbIM MOAYNIeM UMEIOTCS OAHa
3ef1eHas U OflHa KpacHas CUMrHanbHble nammbl. OyHKUMK
3TWX Namn 1 CUTHANbHOTO BbIXOAA CTAHOBATCS
OYEBMAHBIMM M3 HUXeCeaytoLwen Tabnuub.

Bbixop
CurHanbHas curHana
namna cpabaTbl-
BaeT
CocTosiHUe,
B obosHavaemoe
pex- | MNpu CUrHanbHom
3ene- | Kpa- nme- | Hemc- namnou
Has | cHam | K€M | nPa-
ny- | BHO-
aTa- | ctm
uum

Hacoc oTkntoueH.

e | [T 117 e
roput | roput L3 | Ly 3 | Hanpsixenue nm
HencnpasHa dpasa
r He
oput Hacoc paboTaeT
FOpUT | 12 3 | 12 3
NCNO €| NeNo C
Tonbko y
HacocoB,

OCHalWeHHbIX

TpexdasHbIMKU
m 3aneKTpoABuUra-

lopuTt | Toput A
173 |1, |Tenamum: Hacoc
NCNo C | Neho © | paboTaeT, Ho
HanpasneHue
BpaLlleHuns Bana
HenpasubHoe
Hacoc oTkntoueH ¢
He ﬁ NOMOLLbIO
loput ‘ ‘
roput 123 | 123 | TepmoBbiknoyaTe-
NCNo €[ NeNo C | g
Hacoc oTkntoueH ¢
Mwura- He | MOMOLLbIO
eT ropuT | 1, 3 | 12 3 |BHEWHero

BbIKNIOHaTeNs

Hacoc oTkntoueH
WK H6bIN OTKIIOYEH
C MOMOLLbIO

Mura- h h TEePMOBbIKTHOYaA-
loput ‘ ‘ Tens unm bbin

er 123 | 123 | oTknioyeH ¢
NOMOLLbIO
BHEWHero
BbiKloYaTens

Y CABOEHHbIX HACOCOB NPefycMoTpeH BbIbop Tpex

pexunMoB 3KCnnyaTauum:

1. MepemeHHbIN (yCTaHaBNMBAETCS Ha 3aBofe-
n3roToBuTene). Hacocsl paboTatloT nonepemeHHo B
KayecTBe OCHOBHOIO MW Pe3epBHOrO.

2. PesepBHbIA. OAMH HACOC NOCTOSIHHO
PYHKLUMOHMPYET Kak OCHOBHOW, a ApYrow
MOCTOSIHHO KaK pe3epBHbIN.

3. ABTOHOMHbIW. Hacockl paboTatoT He3aBUCUMO
Apyr oT Apyra.

YkasaHue: Ecnn Hacochl paboTaioT
OfHOBPEMEHHO, TO Ha HUX AOMXHa ObITb
yCTaHOBNEHa OAMHaKOBas YacToTa BpalyeHns, Tak
Kak B MPOTMBHOM Clydae 0bpaTHbINA knanaH MoxeT
610KMpPOBaTb HAaCOC C MEHbLUEN YacTOTOw
BpalleHus.

5. MoHTax

OnacHocTb oxxoros!

Hacoc gosmkeH bbITb ycTaHOB/IEH
Takum obpasom, YyTobbI 1rogm no
owmnbke He CMOr/iu UMeTb KOHTaKTa C
ero rnoBepxHOCTAMM, UMEOLNMUN
BBICOKYIO TemrepaTypy.

Mpu MoHTaxe HacocoB TunoB UPS(D) 32-xx, 40-xx,
50-xx 1 65-xx € oBanbHbIMM OTBEPCTUAMU Nof 6onTbl
BO dpnaHuUax HaCOCOB AOMXHbI 06513aTeNbHO
NPUMEHSATLCS MoAKNaaHbIe Wanbsl, cM. puc. 3.

Puc. 3

MopgcoeanHeHHbIN
Tpybonposoa

MoaknaaHas
wanba

TMO1 0683 1997

Hacoc

Ban ycTaHOBNEHHOro Hacoca AONXEH UMETb
rOPU3OHTaNbHOe NONOXeHMe, Kak NoKa3aHo Ha puc. 4.
Puc. 4
FopusoHTanbHoe
pacnonoxxeHHe Bana

TMO02 1404 1101

CTpenku Ha Kopryce Hacoca nokasbisalT
HanpaslieHVe NpoTeKaHna paboyen XUAKOCTH.

CABOEHHbIe HacoCbl C FOPU3OHTasIbHbIM
pacrnosioxxeHnem Tpybornposoga
AOJ/KHbI B 06s13aTe/IbHOM riopsifgke
ocHawWaTbCs yAaIMTeNI MU BO34yXxa.
Takou yfanuTesnb Heobxogumo
MPUBUHYNBATHL K BEPXHEN YaCcTHU
Kopryca Hacoca, KaK loKka3aHo Ha

puc. 6.

YaanuTtens Bo3gyxa He BXOAUT B
obbem rnoctaBok.

MapameTpebl, NpuBeeHHble B pa3jesne
9. TexHn4Yeckmne xapakTepUCTUKU, HE
AOJIKHbI BbIXOANTL 3a rpefesibl
YKa3aHHbIX B 3TOM pasjesne
0603HaYeHUN.




5.1 Pacnono>xeHue K/eMMHbIX KOPoboK y
OAMHAaPHbIX U CABOEHHbIX HAaCOCOB

B HVXHel yacTu kopryca cTaTopa UmeloTcs ABa
APEeHaXHbIX OTBEPCTYS [f1sh CMyCKa BO3HMKalOLero
KOHAeHcaTopa. 3TU 0TBEPCTUS AOMKHBI ObiTh
HarnpasneHbl BepTUKaNbHOMO BHU3.

BO3MO>KHbIe MONOXEHMs KNeMMHbIX KOPOOOK MOKa3aHbl
Ha puC. 5. TV NONOXEeHUs BO3MOXHbI NPU yCTaHOBKe
HacoCoB Kak C BePTHKanbHbIMMU, TaK U C
rOpV30HTaNbHLIMK TPybONpPOBOAAMMU.

Puc. 5
OfauHapHble HacoCbl >

N
0
()]
m
o~
o
=
=

Bo3moxHOe pacnonoxeHue KNeMMHbIX KOPOOOK y

CABOEHHbIX HACOCOB MOKa3aHo Ha puc. 6.

Puc. 6

CaBOEHHble HacocChbl
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KnemmHble kopobKu MoIXKHO
yCTaHaBAMBaTh TO/IbKO B MOKa3aHHbIX
M0/10)KeHHNSIX.

CTaHAapTHOE PacnonoXeHue KNeMMHbiX Kopobok
NnoKasaHo Ha puc. 7.
Puc. 7

CTtaHAapTHblIe MNONoXeHuUs

TMO02 1400 2701

OnacHocThb ownapuBaHus!

lMepen yAaneHnemM BUHTOB U3 arperaTta
Heobxognmo cinTb paboyyro
XKMAKOCTb IM6O 3aKPbITh 3aropHbie
K/s1anaHbl CO CTOPOHbI BCacbiBaHUS 1
HarHeTaHWUsi Hacoca, Tak Kak paboyas
XKUAKOCTb MMeeT TemrepaTypy
KWMATKa U MOJXKEeT HaxoAUTLCS Moj
BbICOKMM faB/IeHUEM.

KnemmHyto KOpobKy MOXHO NOBEPHYTb NyTem
BbIMNOJHEHNS CNefyIOWMX OnepaLnii:

1. YpansioT 4eTbipe BUHTA Ha Koprnyce cTaTopa.

2. TloBOpaumMBaloT 3TOT KOpnyc B Tpebyemoe
NoIOXeHwe.

3. CHOBa BCTaBASIOT BUHTbI 1 XECTKO UX 3aTArMBaloT.

Y CABOEHHHBIX HACOCOB MPU M3MEHEHMMN MONOXEHUS
KNEMMHON KOPOOKMN MOXeT BO3HUKHYTb
HeobXoAMMOCTb B yaaneHun kabens mexagy obenmmn
KneMMHbIMK Kopobkamu. Kabenb pekomeHayeTcs
ypansaTh ¢ Hacoca 1.

Mepes CHATUEM KPbILUKY K@ MMHOA
Kopobku Heobxogumo B
obs3aTesIbHOM ropsgKe MoJIHOCTb 0
OTKJ/IIOYNTB HaNpsiXKeHne NUTaHus
ceTun.

MNepea BBOAOM B 3KCMfyaTauMio arperaT clieyeT
HanonHWUTL paboyen XMAKOCTBIO M BbIMYCTUTb U3 HETO
BO3ayXx. Kpome Toro, Ha BcacblBaloWmn naTpybok
Hacoca [OMXHO HbITb NofJaHo Tpebyemoe AaBneHve
noanopa (cm. ctp. 129).

Tpy M3MeHeHNU 10710 KeHUS K/Ie MMHOMA
Kopobku rnosoxxkeHne gpupmMeHHON
Tab/1M4Kkn JO/KHO 6bITb N3MEHEHO
Takum obpaszom, 4yTobbl BbieMKa Ha
Tab/myKe NoKa3bIBana BHU3.
C 3Tou yenbio ciegyeT BBeCTH
OTBEPTKY B BbIEMKY U MPOBEPHY Th
TabsmM4Ky B Hy>KHOE MOoJIoKeHne, U
HafaBUTb Ha Hee.

5.2 3awuTa OT HU3KUX TemMnepaTyp

ECnv HacocC B XONOAHOE BPeMs He 3KCryaTupyeTcs,
HY>XHO MPUHSATH HEOOXOAMMbIE Mepbl ANst
npefoTBPAaLIEHNs NOBPEXAEHUA OT BO3AENCTBUS
HU3KMX TemnepaTyp.



6. MogknoyeHne
anekTpoobopyfoBaHuUs

MogksioyueHre 3n1ekTpoobopyaoBaHus U Tpebyemyio
ANS Hero 3aWmTy cnegyeT oCywecTBAATL No
COrnacoBaHuio C NPeAnUCaHNaMU MeCTHbIX
3HEeprocHabxato Wux opraHmsaumnin unu Cotosa
HEMELKUX 1eKTPOTEXHWKOB.

Mepen CHATUEM KPbILIKU KJIe MMHONA
Kkopobku Heobxogumo B
obs3aTesIbLHOM opsifKe MOHOCThH
OTKJ/IIOYNTE Hanpsi)KeHne NUTaHus
ceTn.

Hacoc gonxeH 6bITb 3a3eMJieH.

3aka34uk gos/mkeH obecrneynTs Han4yme
BXO/JHOr O rpefoxpaHUTess B
3/1IeKTPOCeTH /19 3alyUThbl Hacoca,
KOTOpPbIN c/iefyeT MogKAoYaTh Yepes
BHELUHNN CeTeBOU BbIK/IIOYaTe lb.
PaccTosiHne mexxgy cocegHUMu
KOHTaKTamMu JOJI)KHO bbITb He MeHee
3 mm.

Heobxoanmo obpaTnTh BHUMaHWE Ha TO, YTOObI
npuBeaeHHble Ha PUPMEHHOM WUTKE 3eKTpuYeckme
XapaKTePUCTUKM COBManu C CyLeCTBYOWMMU
napameTpamu 3nekTpocHabxeHus.

Ecnu anekTpoaBUraTenb Hacoca 3almiyeH C NOMOLLbO
nyckaTens, To nyckaTens [ONXKeH ObiTb
OTPErynnpoBaH Ha MakCUManbHbIM NOTpebnsieMbn TOK
npW 3KCNyaTaumm Ha AaHHOW YacToTe BpaLeHNs.
YcTaHoBKa nyckaTens AofixXHa KOPPeKTUPOBaTLCS Npw
Ka>kAOM M3MeHeHWM YacTOTbl BpaLleHNs
3NeKTpoABMraTens. 3Ha4eHus Toka, noTpebnseMoro
NPW PasnnyHbIX YacTOTax BPaLLeHWs, yKasaHbl Ha
drpmeHHom Tabnuuke Hacoca.

B kauecTBe cpeAcTBa 3aWWThl OT ClyYanHOro
KOHTaKTa MOXHO BbIOPaTh 3a3emneHue unm
3aHyneHue. B KauecTBe AONONHUTENLHOIO CpeacTBa
3aWMTHI MOTYT BbITb MCMOMb30BaHbI BIKIIOYATENb
3aWMTHl OT TOKOB NMOBPEXAEHWS UK aBTOMaT
3alMTHOrO OTKIOYUEHWS, CpabaTbiBatoWMiA OT
OMacHOro HaMPSXKeHUs.

[ns u3mepeHns conpoTmeneHnin obmoTkun cm. cTp. 130.

6.1 MNoagkntoyeHne oguUHapHbIX HACOCOB

OAVHAPHBIA HACOC AONXKEH ObITb MOAKMIOYEH K CETU
yepes BHELIHW nyckaTenb.

3TOT nyckaTenb cnefyeT COeUHUTb CO BCTPOEHHbLIM B
Hacoc TepmoBbIKNtoHaTenem: knemmsl T1 1 T2. Tem
camblM obecrneunBaeTCs 3alMTa OT neperpesa npu
BCEX Tpex YacToTax BpalleHus.

Ecnu 3awyuta 3nekTpogBuratens
Hacoca ocywjecTB/ieHa OT 3alNUTHOro
aBTomaTa, TO 3TOT aBTOMaT
YCTaHaBANBAKOT Ha COOTBETCTBYyLjee
3HayeHue paboyero Toka Hacoca npu
BblbpaHHOM YacTOTe BpaljeHus. lpun
nepeKktoYeHUU YacToThbl BPaLYeHUS
Heobxogumo B obs3aTesibHOM riopsigke
M3MEHUTb YyCTaHOBKY 3aLyNUTHOIro
aBTomaTta. BesimunHa paboyvero Toka
npu oThAeIbHbIX YacTOTax BpaLyeHUs
npusBegeHa Ha (PUPMEHHOM LYNTKE.

Ha puc. A n B, npuBefeHHbIX B KOHLe 3TOM
WNHCTPYKUMK, NOKa3aHbl BO3MOXHbIE BapUaHTbI
noAKYeHNs 31eKTpoobpyfoBaHMUS:

e Ha puc. A nokasaHo 3TO NoaKodeHve npu
MCMOMb30BaHNN BHELIHErO 31eKTPOMarHUTHOrO
nyckaTens BKJI/BbIKJT;

e Ha puc. B nokasaHo 370 nogkioyeHve npu
MCNONb30BaHUM BHELHEro MexaHn4eckoro
nyckatens BKJI/BbIKJI.

6.2 Nogknro4yeHne cABOEHHbIX HACOCOB

CABOEHHble HAaCOoChl NOAKYaT HenocpeacTBeHHO K
CeTun, NMOCKOJIbKY BCTPOEHHad CcncTtemMa 3aWnTbl OT
neperpesa 3allulaeT HaCcoC Npn BCcex Tpex 4acToTax
BpaljeHna.

Ha 3aBofie-13roToBMTENE HACOCH HACTPOEHBI Ha
nepemMeHHbIN PEXM KCMyaTauum, T. e. OHU Mo
oyepean paboTaloT B Ka4eTBE OCHOBHOMO HAaCcoCa U B
KadecTBe pesepBHOro. MepekiioyeHure pexnma
NPOUCXOANT eXeAHEBHO.

Ha puc. C - E, nprBefeHHbIX B KOHLE 3TON MHCTPYKLMK,
noKasaHbl BO3MOXHble BapMaHTbl MOAKIIOYEHUS 1
HaCTPOWKM MHOrOMO3MUMOHHOIO NepekoyaTens.

¢ Puc. C: nepeMeHHbIN pexum.

e Puc. D: pesepBHbIN PeXUM C HacocoMm 1 B
KayecTBe OCHOBHOrO 1 HacOCOM 2 B KayecTse
pe3epBHOrO.

Mpu Takom criocobe skcrinyaTaymmn
MHOrOMo3ULNOHHBIN NMepeKsIoYaTeslb
Hacoca 2 goskeH bbiTb B

0653aTe/IbHOM MopsifKe HaCTPOEH Ha
HHGopMaLmnIo 0 pexxume
3KCryaTaymm niv o BO3HUKHOBEHUN
HeucripaBHOCTEN.

e Puc. E: pesepBHbIA pexxum 3kcniyaTaumm ¢
HacoCOM 2 B Ka4eCTBe OCHOBHOIO U Hacocom 1 B
KayecTBe Pe3epBHOro.

IMpu Takom criocobe 3KkcrnyaTaymn
MHOIono3uULNOHHBIA NepeKkaYaTesb
Hacoca 1 gosixeH bbiTb B

obsizaTenlbHOM ropsigKe HaCTPOEH Ha
HHGOopMaLnio o pexxume
JKCnyaTaynum nam o BO3HUKHOBEHUMN
HencrnpaBHOCTEN.

Mpw 3kcnnyaTauum HacoCcoB Kak OANHAaPHbIX
kabenb Mexay Hacocamu oskeH ObITb yAaneH.
Hacocbl HacTpamBaloT 1 NOAKNIOHaIOT N0 OTAENbHOCTY,
Kak nokasaHo Ha pwuc. Fun G:

e Ha pwuc. F nokasaHbl nogknodexmne
31eKTpoobopyAoBaHMS 1 HaCTPOMKa
MHOrOMO3MUMOHHOrO NepekYaTens npu
MCMNONb30BaHMN CUrHANBHOrO BbIXOAA Ans
UHpopMaLumn o pexxume 3KcnnyaTayuum.

e Ha puc. G nokasaHbl nogknodeHve
3neKTpoobopyAoBaHMS 1 HaCTPOMKa
MHOrOMOUMUMOHHOr0 NepekyaTens npu
MCMNOMb30BaHMN CUrHANbHOrO BbIXOAA Ans
UHpopMaLUKN 0 HeMCNPaBHOCTAX.




Mpu 3KCnayaTayum Hacocos Kak
OZIMHAPHBIX MHOIOMO3ULUOHHBI
nepekntoYaTesb JO/KEH ObITh B

0653aTe/IbHOM MopsfiKe HaCTPOEH Ha
UHGhOPMaLMIO O pexume
3KCMIyaTayum uam o BO3HUKHOBEHUM
HeUCrpaBHOCTEN.

NHdopmauyus o6 skcnnyaTayum Unm BO3SHUKLINX
HEeUCNPaBHOCTAX CABOEHHbIX HACOCOB MPU UX
3KCryaTaymMm B nepeMeHHOM pexume:

B cnyuae, ecnv ans nonydeHns MHpopmaumm o
pexwume 3KCryaTaummn Uam o BOHUKLINX
HEMCMPABHOCTSAX HY>KHO WMCMONb30BaTb BbIXOA
CWUrHaNoB, TO AOMKHO BbITb YCTaHOBNEHO
NPOMeXXyTOYHOE pere.

Ha pwc. H nokasaH ocHalleHHbIn ogHOMa3HbIM
3neKTpoABMraTeNnemM Hacoc, KOTopbl paboTaeT B
nepeMeHHOM pexunmMe C BHeLIHen aBapuHom
CUrHanmsaumen npy BO3HUKHOBEHUM HEUCMNPABHOCTEN
Ha Hacoce 2 1Unn Ha 06oux Hacocax.

WNHdopmayma 06 3kcnnyaTaymm unu Bo3HUKLLUNX
HEWUCNpPaBHOCTAX CABOEHHbIX HAaCOCOB NpPU UX
3KCMnNyaTaLum B pe3epBHOM pexume:

B cnyuae, ecnun Ans nonyyeHns nHdopmaumm o
pexxume 3KCnayaTaunm v 0 BO3HUKLINX
HencrnpaBHOCTSX paboyero Hacoca Hy>XHO
MCMONb30BaTh BbIXOA CUIHANOB, TO AOMKHO ObITh
YCTaHOBMIEHO NMPOMEXYTOYHOE pene.

B cnyuae, ecnn Heobxoanmo nonyyerne nHpopmaLmm
0 pexuMe 3KCnayaTayum pesepBHOro Hacoca v o
BO3HUKLIMX Y HErO COORX, HY>XXHO MCMONb30BaTb BbIXOA
CurHana pesepsHoro Hacoca. Cm. puc. F unu G.

6.3 dkcnayaTayua anekTpoaBUraTenen
c npeobpasoBaTenem 4acToThbl

Bce Hacochl ¢ TpexdpasHbiMu BUraTensMu,
OCHallieHHble CTaHAaPTHBIMU MOAYASMU MOTYT
MOAKMIHATLCA K HaCcTOTHOMY nNpeobpaszoBaTento, HO
npockba yyecTs cnegytoliee:

o [laxxe ecnu KpacHbIM MHANKATOP BKIIOYEH, Hacoc
paboTaeT HOpManbHo.

® Hacocsl C NobbIMU MOAYASIMU KPOMe CTaHAaPTHOrO
He AO/MKHBI ObITb COANHEHbI C HaCTOTHBIM
npeobpasoBaTenem, Tak Kak Npu NOCTOSHHOM
MN3MeHeHUM Toka He byeT obecneumBaTbCs 3aluMTa
anekTpoaBuraTens.

* [IpeobpasoBaTenb HaCTOTbl B 3aBUCMMOCTM OT €ro
TVNa MOXeT CTaTb NPUYMHON MOBbILEHHOrO WyMa
npu paboTe anekTpoasuratens. Kpome Toro, B
CBSI3K C nopklodeHnem npeobpasoBaTens 4acToThl
3neKTpoABuraTenb nogsepraeTcs BpeAHOMy
BO3AeMCTBUIO MMKOBBIX 3HAYEHWIA HaNPsXKeHs.

® DnekTpofBuUraTenb AoNXeH ObiTb 3alimileH OT
CKauyKoB HanpsxeHus cabilie 650 B mexay
BbIBOAAMMU.

AKYCTUHECKWMIA LWYM 1 CKaYKN HaNpsxXeHns MoryT ObiTb

ocnabneHsl npu nomowwm LC, noakno4eHHoro mexay

4acTOTHbIM NpecbpasoBaTenem un
anekTpoABUraTenem.

[ns nonyuyeHws 6onee nogpobHoN MHdOpMaLmUn

npocum Bac obpawaTtbcs Ha donpmy GRUNDFOS.

7. Beop B 3kcnnyaTayuio

Mepen BBOAOM B 3KCMyaTaumio CUCTEMA [OSIKHA ObiTh
3anosHeHa paboyen XMAKOCTbIO U U3 Hee JOoKeH
6bITb yaaneH Bo3ayx. Ha Bxoae B HacoC HeobXoAMMO
obecneynTb Tpebyemoe faBneHue B COOTBETCTBUM C
TpeboBaHuaMu (cMm. cTp. 129).

YnanexHue BO3fyxa N3 CUCTeMbl He
MOJXXeT Nnpon3BofgnNTbCA Yepe3 Hacoc.

YpanaTe BO34yx M3 Hacoca He TpebyeTcs, Tak Kak
KOHCTpPYKLMEN Hacoca npeaycMOTPeHo ero
aBTOMaTUYECKOE yaaneHuve.

OnacHocTb oxora!

IMpu HeobxoAUMOCTH BbIBUHYUBAHUS
KOHTPOJIbHOr0 BUHTA (pUC. 8) HY)KHO
nepepg 3Tou onepayuen
YAOCTOBEPUTLCS, YTO BbiXoAsLjasi B
pe3ynbTaTe pabo4as XUAKOCTb He
HaHeceT Bpeja /o4sM UJn He CTaHeT
NPUYUHOM NMOBPEXKAEHNT KOMITOHEHTOB

Hacoca.

KOHTpONbHbIN

TMO02 1405 1101

8. Bbibop yacToThI BpaljeHus

MepeknoyaTesb HacTOTbl BPALIEHUS B KIEMMHOWM
Kopobke MMeeT TpW NONoXeHUs. HacToTy BpalleHus B
OTAEeNbHbIX MNOMNOXeHUSIX onpeaensioT B COOTBETCTBUN
C HMXecneayoLwen Tabnuuen:

YacTtoTa BpaweHus B % OT ee
MaKCUMasnbHOro 3Ha4eHUs
Monoxe-
Hue Hacocbl, Hacocbl,
OCHalleHHble OCHaleHHble
nepewioy- on::)dms- T ;;l((bas-
aTens P
HbIMM HbIMM
aneKTpoABUra- | AneKTpoaBUra-
Tenamu Tenamu
1 okono 60% okono 70%
2 okono 80% okono 85%
3 100% 100%

MepekmioyeHre Ha Boree HU3KY0 4acTOTY BpalLeHws
obecrneurBaeT 3HaUNTENbHYI0 SKOHOMMIO SHEPTUN 1
CHW>XXaeT ypoBeHb Wyma B arperate. padomyecku
M3MEeHeHUe NPOU3BOANTENbHOCTM HAacoCa Npu Tpex
yacToTax BpaLllieHWs MokasaHo Ha puc. 9.



Puc. 9
MNpousBoANTENbHOCTbL Hacoca Npu

Tpex YacToTax BpalwjeHus a
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lMepen CHATUEM KPbILWKU K1 MMHOMA
KOpOobKM Hy>KHO B 0bsi3aTeslbHOM
rnopsifKe Nno/IHOCTbH OTKIOYNTD
Harnpsi>keHue nUTaHus.

N3meHeHne nponsBOANTENbHOCTWN HacocCa
nponsBOANTCA B CrieAyouleMm nopaake:

1. C NOMOLLbIO BHELIHErO BbIKIOYATeNs OTKYaT
Hacoc oT ceTu. Ha knemMMHon Kopobke He A0MXHa
ropeTh 3efeHas namna.

2. CHMMAIOT KPbILWKY KNeMMHOW KOpobKu.

3. M3BnekatoT MOAyMb NepekiodaTens 4acToTsl
BpaLLUeHWs U yCTaHaBNMBAlOT ero CHOBa TakuM
0bpazom, 4To Tpebyemblt HOMEP Y4acTOThbl
BpaLLEHWs NMOSBASETCS B OKHE KPbILIKM KNeMMHON
KOpObKM, Kak nokasaHo Ha puc. 10.

Mpy nepexaoYeHNM ¢ YacTOTbI NN Ha
YacToTy BpawjeHus 1 Kpbilwka
nepeksio4aTe s 4acTOThbl BPaLyeHUs
AOJKHA BbITb YyCTaHOB/IEHA Ha APYTYyio
CTOPOHY nepeKoYaTens.

YCTaHaBAUBAIOT KPbILKY KNEMMHON KOPOOKM.

5. ToaknoYaloT HanpskeHne NUTaHns ceTu.
MpoBepstoT, UTOBbI 3axXrnach / 3amvrana seneHas
namna.

I'lepeKmoanenb HYaCcTOThbI BpaljeHUus

He JOoJKeH MPUMEHSTbCS B KavYecTBe
ceTeBOro BbIK/IKOYaTEA.

Puc. 10
Bbibop yacToT BpaweHus
HactoTa YacToTa HacToTa
BpalleHus BpalyeHus BpalyeHus

TMOO0 9583 4996

9. TexHM4YecKne xapaKTepucTUKu

HanmeeHMe ceTum BHEKTpOCHab)KeHI/I'iI

Hacochl, Hacochl,
OCHAalyeHHble OCHaLlYeHHble
PernoHsb! ofHocpasHbIMM | TpexdasHbIMMU
aneKkTpoABura- | aneKkrtpogsura-
Tenamu Tensamm
Eifﬁ}gi'eﬁ]w 1x230-240B |3 x400-415 8
50y 50y
Hopserum
Hopserus 1x230-2408B 3 x200-2308B
50 Iy 50 'y
1x100-1108B 3 x200-2308B
Anonns 50y 50y
1x100-110B 3 x200-2308B
60 Ny 60 Ny

Jlonyck HanpsiXXeHUsa NUTaHUs:

[lBuraTtenv yaoBneTBopsoT TpebOBaHNAM U3MEHeHNs
TemnepaTypbl £6%.

Bornee Toro, anekTpoaBMraTeny NpoTecTMPOBaHbl ANs
paboTbl B AnanasoHe HanpsxxeHnn £10%. [iBuratenn
paboTaloT npu 3TKx ycnosusx 6e3 npobnem n
BbIK/IOYEHUS 13-3a neperpesa.

[lonyckun HanpskKeHUst 3aBUCST OT HOMUHANbHOrO
Hanps>keHUs NUTaHNs. 3HayeHne Aonycka Hanps>keHns
He MOXeT WMCMoMb30BaThCs N5 ABUraTens,
paboTatoLero npu HanpsxXeHU OTANYHOM OT
HOMWHaNbHOrO.

MoacoeguHUTeNbHbIN Kabenb

CeueHvie NpoBoga: Makc. 1,5 Mm2.

TennocTomkoCTb MUH. 70°C.

CTeneHb 3aWUTbl

P 44.

TemnepaTypa okpy>KatoL|en cpefibl

TemnepaTypa okpy>KatoLlen cpefbl HaXOAUTCS B
nHTepsane ot 0°C go 40°C.

OTHOCUTENbHasA BNaXXHOCTb BO3fAyXa

MakcvmansHoe 3Ha4YeHne OTHOCUTENBHONM BRAaXKHOCTU
BO3Ayxa gocturaeT 95%.

TemnepaTypa pabouen xugkoctn

Bopga B cucteme oTonneHus:

TemnepaTypa pabouen XnaKoCcTu Npu ANUTeNbHOR
3KCNAyaTaunm HaxoanTCa B nHTepBane oT -10° go
+120°C.

Mpn KpaTKOBPEMEHHOW 3KCNyaTaumMn oHa He
npesbiwaeT +140°C.

TemnepaTypa BoAbl 4Ns ObITOBOro UCMONb30BaHWS He
npesblwaeT +60°C.

CneumanbHas Bepcus ¢ npoknagkamu u3 FKM (BUTOH):
no +80°C.

N3onauyusa Hacoca

[oNoBHas 4acTb Hacoca He AoNIXKHa ObITb
n3onMpoBaHa. B cnyyae, ecnm Temnepatypa pabouen
KNAKOCTU HUXKe TemnepaTypbl OKpy>KatoLlen cpefbl
[peHaXKHble OTBEPCTUS He 3aKpbIBATb M30MSLMEN.



[aBsneHue B cucteme
[laBneHvie B cucteme 0603Ha4eHO Ha CbJ'IaHLlaX.

[laHHas Tabnuua nokassiBaeT MakCcUManbHoe
AONYCTVMOE AaBreHne CUCTEMbI MPU Pa3NHHbIX
TemnepaTypax:

Paboune xapakTepuCTUKK

[Insi pacyeTHbIX XapakTEPUCTVK NPW APYTYX 3HAYEHNUAX

HanpsaxeHnsa, 4em onncaHHble Bbile MOryT
MCNONb30BaTbCA XapakKTepUCTUKK, NMpmuBeneHHbIe
HUXe.

Tok nepeknyeHns MoxeT ObiTb paccyuTaH no

[aBneHue ucnbiTaHuin

PN 6: 10 6ap ~ 1,0 MNa.
PN 10: 15 6ap ~ 1,5 MMNa.
PN 6/PN 10: 15 6ap ~ 1,5 MMa.
PN 16: 20,8 6ap ~ 2,08 MMa.

McnbiTaHus npoBoannuce Tennow (Npu Temnepatype

+20°C) BOAOW C aHTUKOPPO3MOHHBIMY NPUCaAKaMu.
HasneHue nognopa

MuHMManbHble faBneHns, Tpebyemble Npu
JKCnAyaTayum Hacoca Ha ero BCacbiBalOWMX
naTpybkax, npusegeHsl Ha cTp. 129.

YpoBeHb wyma
YpoBeHb LyMa Hacoca He npesbiwaeT 70 gb(A).

3awuTa oT neperpesa

nepexkntyeHnd

Pabouee HanpsxeHne 12........ 500 B, AC
HomuHanbHoe HanpsxeHwue 250 B, AC | 500 B, AC
HomuHansHbin | €os ¢ = 1,0 2,5A 0,75 A
TOK cos ¢ =0,6 1,6 A 0,5A
MakcumanbHbIi TokK 5,0 A 25A

bpoH3oBoe chopmyne:
HyryHHoe ucrnonHeHue
ucnonHeHune HomuHanbHoe HanpsXeHve X TOK nepekiioyeHns =
LNaBneHune const (cos @ = 1,0).
<120°C| 130°C | 140°C <140°C
[6ap] lbap] [6ap] lbap] HomuHanbHbIn Tok [A]
PN 6 6 58 | 56 6 : 1
PN 10 10 9,7 9,4 10 e S c05<l>=érg -
PN 6/10 Cm. PN 6 v PN 10 . e N SN M A
\ ~‘\‘
PN 16 16 | 156 [ 150 | 16 . D~ |
Mapkuposka o
Konuu. 02
Tun Hacoca | PN 6 |PN 10 |PN 6/10 | PN 16 | oTBepcTum
noA 6onTel 5 1S w pa
HomuHansHoe Hanpsikenue [B, AC], yactota 50 mnm 60 My
UPS(D) 32-xx [ ] [ ] 4
UPS(D) 40-xx [J [J 4 CrapT/cTon Bxof
UPS(D) 50-xx ° ° 4 (ba3oBbI Mmogynb/penenHbIn MoAyIb)
BHewHWn becnoTeHUManbHbIA KOHTaKT.
PS(D) 65- 4
UPS(D) 65-xx ® | e Makc. Harpyaka: 250 B, 1,5 WA,
UPS(D) 80-xx bt 4 MwuH. Harpyska: 100 B, 0,5 MA.
hd hd 8 BbixofgHOM curHan paboTa/owmnbka
[ ] 4 (penenHbIn Mmofynb)
UPS(D) 100-xx ° 8 BcTpoeHHbI nepekiodatowmn 6ecnoTeHumnanbHbii

KOHTaKT.
Makc. Harpy3ka: 250 B, 2 A, AC.
MuH. Harpyska: 5 B, 100 mA, DC.

TMO1 7369 4499



10. CNUCcoK HEUCNPaABHOCTEN

3TOT pasaen COCTOMT M3 [BYX NOAPa3Aenos. B ogHom
noapasaene pacCMaTPUBAOTCS HACOCHI C KNEMMHbIMU
KOpobKamu, BKOHas CTaHAAPTHLIN MOAY b (4TO
XapakTepHO Ans OAMHAPHbIX HACOCOB), a B APYroM —
HACOChI C KNEMMHbIMU KOPOOKaMu, BKIKOYas PenenHbii
MOoAy b (4TO XapaKTepHO ANs CABOEHHbIX HACOCOB U
npuHagnexxHoCTen Ans OAMHAPHBIX HACOCOB).

ﬂepe,q CHATUEM KPbILLUKU C KneMmHou KOpObKM cnegyert B obszaTenbHOM nopspgke
MNOJIHOCTbHO OTKJ/TOYNUTb Harnpsi>keHne 3J71IeKTPONMUTaHUS CETH. HeObXOﬂMMO ybe,qMTbCﬂ B TOM,

YTO Hanpsi>KkeHue rno HeJoCMoTpy He MOXXKeT CHOBa BK/TWYNTbCA.

Pabo4as XuAKOCTb MOXXET UMEThb TemMnepaTypy KUMNATKa N HAXOANTbCS Mo BbICOKUM
AaBneHuemM. B pesynbTaTe U3 arperaTa repe/f KaXxbiM [JeMOHTa>xoM Hacoca Heobxogumo
C/INBaThb paboqylo XKnakocTb 1nbo 3aKpbiBaTb 3allOpHble BEHTU/IN CO BcacbiBaroLyen u
HarHeTaTe/lbHOU CTOPOH Hacoca.

10.1 OguHapHbIe HacoCbl CO CTaHAAPTHbLIM Mofynem

HeucnpaBHocTb

MpuymnHa HencnpaBHOCTHU

Cnocob ycTpaHeHUsi HEUCMPABHOCTH

Hacoc He paboTaeT. He
rOpWT HY OAHa 13
CUMHaNbHbIX Namn

Meperopen npefoxpaHuTens npu
ycTaHoBke

3amMeHnTb npeaoxpaHnTenb

OTKNOYeH BHELIHWUIA CeTeBOw
BbIKNtOYaTeNb

BKNOUMTL BHELWHMI CeTeBON BbIKNOYaTeNb

CpaboTan Bblk/to4aTeNb 3aWmThl
OT TOKOB MOBPeXAeHNUs nnu
aBTOMaT 3alMTHOro
OTKJoYeHus, cpabaTbiBatoWmin
OT OMaCHOrO HaMpPsSXEHWs

YCTpaHWUTb aedpeKTbl M30ASUMK 1 CHOBA
BKJIIOYUTb BbIKIOHATENb 3aWThl OT TOKOB
NOBPEeXAeHWs 1 aBTOMAT 3aWWTHOro
OTKIOHEHUS

Hacoc oTknioyeH nocpeacTsom
TepMoBbIKto4HaTend

[MpoBepuTb, HaXOANTCA NN TemnepaTypa
paboyeit XMAKOCTW B onpefeneHHoM
TeXHUYECKUMU XapaKkTepucTukaMu agnanasoHe.
Mpu HanWyMK BHelHero nepeknYatLero
KoHTakTa “BKJ1/BbIKJ1”: Hacoc cHoBa
aBTOMaTUYeCKM BKIOYaeTCsa nocne ero
[OCTAaTOYHOrO OXNaXAEHMS.

Mpu HanVYKUK BHELHUX MMMYNbCHBIX
koHTakToB BKJ1/BbIKJI: Hacoc MoxHO cHOBa
BKJIIOYUTBL NOCNe ero A0CTaToOYHOro
OXnaxaeHus

Hacoc He paboTaeT.
FopuT 3eneHas namna

PoTop 6n0kMpoBaH, HO
TepMOBbIKNtoYaTENb HE
OTKJIOUMI HACOC

OTKOYUTE HanNps>keHne NUTaHus cetu,
NPOYNCTUTL/OTPEMOHTMPOBATH HACOC

He ycTaHoBneH mopynb
nepeknioyaTens 4acToTbl
BpaLleHus

OTKNOYNTL HanpsaxeHne NUTaHUg ceTu
BHELWHMM BblIKNtoHaTeneM, yCTaHOBUTb MOAYIb
nepeksto4aTensa 4aCcToTbl BPaLleHM4.

TonbKo ANg Hacocos,
OCHaLeHHbIX
TpexdasHbIMuU
anekTpoABUraTens-
mu: Hacoc paboTaerT.
[opaT 3eneHas un
KpacHas namnsl

Hacoc paboTaeT ¢
HemnpasWbHbIM HanpaBneHem
BpaLyeHns

C nomoLbto BHEWHEro BbiktoyaTens
OTKJIIIOUMTL HAMNPSXKEHUE MUTAHNUS CETU 1
nomMeHsTh ABE dhasbl B KNEMMHON Kopobke




HeucnpaBHOCTb

I'Ipwwma HeuncnpaBHOCTU

Cnocob ycTpaHeHUs HEUCNPaABHOCTH

LWywm B ycTaHoBKe.
lopuT 3eneHas namna

Hanvune Bo3gyxa B ycTaHOBKe

YAanuTh BO3AyX 13 YCTaHOBKM

Cnvwkom Benrka obbemHas
nopadya

CHUM3WTb NPOU3BOANTENBHOCTb HACcOCa
(BbIOPATb MOHWXKEHHYIO 4acTOTY BpaLeHNs)

CnULLKOM BbICOKO fasneHue
HarHeTaHusa

CHW3UTb NPOM3BOAMTENBHOCTH HAacoca
(BbIOPATb MOHMXKEHHYIO YaCTOTY BPaLLEHMs)

LLlym B Hacoce.
lopuT 3eneHas namna

Hannune BO3[yxa B Hacoce

Ypanuts BO34yX M3 Hacoca

CnuwKoM mMano gaBneHune
nognopa

MoBLICUTb aBneHne Noanopa wwnm
npoBepuTb 0OBbEM rasa B pacluvpUTENIbHOM
6ake (npu ero HanUymm)

HepocTtaTouHoe
KonM4ecTBoO Tenna,
nocTynatoLlero B
OTOMUTENbHYIO
YCTaHOBKY

Cnvwkom mana
NPOM3BOANTENBHOCTL Hacoca

Ecnv BO3MOXHO, YBENNYNTD
MPOU3BOAUTENBHOCTL Hacoca (BbIbpaThb
MOBBILEHHYIO YaCTOTY BpaLeHWs), Uim
3aMeHUTb 3TOT HACOC Apyrum, boree BbICOKON
NPOU3BOANTENBHOCTU

10.2 CaBOEHHbIE HAacOChl C penerHbIM Mofynem

HeuncnpaBHoCTb

npl/l‘-WIHa HeUcnpaBHOCTHU

Cnocob ycTpaHeHUs HEUCNPABHOCTYU

Hacoc He paboTaeT. He
ropuT HW ofHa 13
CUrHaMNbHBIX Nlamn

lMeperopen npefoxpaHuTens Npu
ycTaHoBke

3ameHuUTb npedoxpaHuTesnb

OTKNOYEH BHELHWUI ceTeBOM
BbIKJllOYaTENb

BKNOUMTL BHELWHNUIA CeTEBOWM BbIKNIOHaTENb

CpaboTan Bbiknto4aTeNb 3aWmThl
OT TOKOB MOBPEXAEHUS U
aBTOMAT 3aWMTHOro
oTKIoYeHUs, cpabaTbiBaloWwmm
OT OMACcHOro HanpsiXXeHus

yCTpaHMTb ﬂed)eKTbl nsonaumm n cHoBa
BKJTIOYNTb BbIK/HOHATESb 3alyMThl OT TOKOB
nospexnaeHna 1 aBToMaT 3alnTHOro
OTKItOHeHUd

OTcyTCTBYET (Pasa (Tonbko Ans
HaCOCOB, OCHALLEHHbIX
TpexdpasHbiMm
3NeKTpoABUraTensIMm)

HpOBepV]Tb npeaoxpaHnTenn n nogkntyeHune

Hacoc He paboTaeT.
MwuraeT 3eneHas
CUrHanbHas namna

Hacoc oTkn4eH ¢ NoMoLblo
BHelWHero Bbikfto4aTensa

BKNOUNTL BHELWHWUI BbIKNIOHaTENb

Hacoc He paboTaeT.
lopuT 3eneHas
CUrHanbHas namna

PoTop 6bnokvpoBaH, ogHako
TepMOBbIK/ItOYATENb He
OTKIIIOYMN HAaCOC

OTKAYUTDL Hanpsa>XXeHne NUTaHUAd CceTu,
I'IpO‘-II/ICTI/ITb/OTpeMOHTl/IpOBaTb Hacoc

Hacoc He paboTaeT.
[opuT KpacHas
CcUrHanbHas namna.
3eneHas curHanbHas
namna He roput

TepMOBbIKNIOUATENb OTKOYMA
HacoC, NOCKOMbKY CIULIKOM
BbiCOKa TemnepaTypa pabouen
KMAKOCTU 1nn 3abnoKkMpoBaH
poTop

MpoBepuTb, HAXOAWTCS N TemnepaTypa
paboyei XmaKOCTM B onpeaeNieHHoM
TEXHUYECKUMU XapaKTePUCTUKAMUN AnanasoHe.
Hacoc cHoBa aBTOMaTW4eckun BKOHaeTCs
nocfie ero 4OCTaTOYHOr0 OXJIaXAeHus!.
BHuUMaHwue: Ecniv Hacoc B TeveHne KOPOTKOro
BPEeMEHM TPWXKAbI OTKIOYaNCs
TepMOBbLIK/OYATENEM, TO CHOBA €ro MOXHO
BK/OYaTb TONbKO NOCHE OTKIOUEeHMs
Hanpsi>kXeHWst NUTaHUs ceTn

He ycTaHoBneH moaynb
nepeknyaTens 4acToTsl
BpaLleHus

C NoMOLWbI0 BHELWHEro BbIKMloUaTeNs
OTKIOUYNTL HaNPsXKEHWe NUTaHUs CeTu 1
YCTaHOBUTb MOAYSb MepeksiioyaTens 4acToTsl
BpaLleHus




HeucnpaBHocTb

MpuynHa HencnpaBHOCTH

Cnocob ycTpaHeHUst HEUCMIPABHOCTYU

Hacoc He paboTaeT.
MuraeT 3eneHas
CUrHanbHas namna.
lopuT KpacHas
CUrHanbHas namna

Hacoc oTkntoueH nnu bbin
OTKJ/toHeH C MOMOLbO
TepMOBbIKNtoHaTena nnu 6bin
OTKJOYeH C NOMOLbIO BHelIHero
BblKNto4vaTenqa

MpoBepuTb, HaXOAWUTCA K TemnepaTypa
paboueit X1MAKOCTW B ONpeaeneHHoM
TeXHUYECKMMU XapaKTepuCT1kamMu AnanasoHe.
BHMMaHume: Ecnv Hacoc B TeveHne KOpoTKOro
BPEMEHW TPUX/bl OTKIOHancs
TepMOBbIK/lOHaTenem, To CHOBa ero MOXHO
BKJIIO4ATh TONBKO MOCHe OTKIIoHeHMs
Hanps>keHns MUTaHWs ceTu

Hacoc 6bin oTKAO4eH ¢
NMOMOLLbIO BHELIHErO
BbIKNoYaTens. Hacoc npu nycke
6yneT BpawaTtbcs B 0bpaTHOM
HanpasNeHnn.

Hacoc paboTtaeT. loput
3efeHas cUrHanbHas
namna. fopuT KpacHas
CUrHanbHas namna

Hacoc paboTaeT ¢
HemnpasWbHbIM BpaLleHnem
(ToNbko Ans HacocoB.,
OCHalleHHbIX TpexdoasHbiMu
3neKTpoaBUraTensMm)

C NomoLLbto BHELLHEro CeTeBoro BbikflouaTens
OTKJIOUYNTL HAMPSXKEHVe NUTaHUs CeTu u
nepemeHuTb ABe dhasbl B KNEMMHOM Kopobke

Lym B ycTaHoBKe.
lopuT 3eneHas namna

Hanuuve Bo3ayxa B yCTaHOBKe

YaanuTb BO3ayx U3 yCTaHOBKM

CnmwKom Benvka obbemHas
nogaqa

CHUW3WTb NPOW3BOAUTENBHOCTH HAacoca
(BbIOPATL MOHMXEHHYIO H4aCTOTY BpaLeHWs)

CrMLWKOM BbBICOKO faBneHve
HarHeTaHu4d

CHM3WTB npon3BOAMNTENIbHOCTb HAacoCa
(Bblf)paTb MOHWXEHHYIO 4acToTy BpaLueva)

lWym B Hacoce.
lopuT 3eneHas namna

Hanuune Bo3ayxa B Hacoce

YaanuTb BO3AyX M3 Hacoca

CnvwkomM Mano aaBneHune
nognopa

MOBLICUTL AaBMeHWe nognopa uunm
npoBepuTb 06bEM rasa B pacluMpuUTensHOM
6ake (Npu ero Hanuuum)

HepocTaTouHoe
KONMYecTBO Tenna,
nocTynatowiero B
OTONUTENbHYO
yCTaHOBKY

Cnnwkom mana
NPOV3BOANTENBHOCTb Hacoca

Ecnu BO3MOXHO, yBENUUNTL
NPOM3BOANTENBHOCTbL Hacoca (BblbpaTh
MOBbILEHHYIO YaCTOTy BPALIEHWS), UK
3aMeHUTb 3TOT HacoC ApyrnM, Honee BbICOKON
NPOW3BOANTENBLHOCTM

11. Cbop n yaaneHue oTxogos

[laHHOE u13aenve, a Takxe y3Mbl v 4eTanu AOSKHbI
CcobUPaTHCA M yAansTbCs B COOTBETCTBUM C

TpeOOBaHV]ﬂMVI sKonormm:

1. [ns 3Toro Heobxoanmo byaeT NpvBneyb MeCcTHble
MyHULMNanbHble MAK YacTHbIE OpraHn3auum nm
cbrpMbl Mo cOOPY U yaaneHno 0TXOA0B.

2. Ecnu Takve opraHusaumm unu ovpmbl
OTCYTCTBYIOT, @ TakXXe eCivt OHU He NPUHUMAIOT
OTXOfbl M3-3a COAEPXKALMXCS B HUX MaTepUanos,
TO M3genve nnm BO3MOXHble SKONOrMYeckm
BpeAHble MaTepwuanbl MOryT OTNPaBNATLCS B
6nvxanwmnin ounman unu MacTepckyio dovpmel

GRUNDFOS.

BO3MOXHbI TEXHUYECKNE U3MEHEHUS.
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