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4 NEPEOMOBA

IHCTPYKLUIT 3 MOHTaXy, ekcnryaTauii Ta TexHiYHoro obcnyrosyBaHHs Hacocis LQLRY.

Yci npaBa 3axuiieHo. He moxHa konitoBaTn abo BigTBOptoBaTM Ans Oyab-akux uinen 6e3 [o3Bory.
Tema iHCTpYKLUiT Moxe ByTn 3MiHeHa 6e3 nonepeaHbLOro NOBIAOMIEHHS.

Llen NoCiGHUK Npu3HavYeHUn 9K OOBIOHWK ANs KOPUCTyBadiB HacoCiB, WO Hagae iHdopmauilo wono
BCTAHOBJMEHHA Ta OOCMYroByBaHHA HACOCIB, @ TakoX MpoUeaypu 3anycky, ekcniyaTauii Ta 3YNUHKKM
HacociB.

5 Oonumc oeJIAAHAHHA

5.1 IAEHTU®IKALIA CUMBOIIB BE3MNEKU TA NMONEPEMXEHHSA

[HCTPYKLIiT 3 TeXHiKM B6e3nekn B LbOMY MOCIOHUKY, SKi MOXYTb CIPUYUHUTY HeBe3nekyao

XKUTTA, AKLO HE O0TPUMYBATUCA

. HasaBHiCTb HE6E3MEeYHOro eNEKTPUYHOTO CTPYMY.

YBATA HepoTpumaHHsa Uboro nonepemkeHHs Moxe MoLWKOAUTU MaluuHy abo BNANHYTK Ha i
dOYHKLIOHANbLHICTb.

5.2 3ATANbHI IHCTPYKLUII

Llen nocibHuk cnig 36epiratn B 6e3nedyHomy micui i SABXKOW matun nig pykoto ans KBAJTIGIKOBAHOIO
oOCcnyroBylo4oro Ta PEeMOHTHOro MepcoHany, BignoBiganbHoOro 3a 06e3neyHy ekcnnyartaudito Ta
o6cnyroByBaHHSA HacociB. KBanicikoBaHMin nepcoHan NnoBMHEH MaTu OOCBIA i 3HaTK cTaHAapTu 6e3neku.
o6 yHMKHYTN HenpaBuNbLHOI ekcnyaTayii Ta HeCnpaBHOCTI HACOCIB, IHCTPYKLIT B LbOMY NOCIGHMKY cnifg
YBAXHO BuBUMTH i JOTPMMYBATUCS iX HA BCiX eTanax yCTaHOBKW Ta eKkcniyaradii Hacoca.

KopucTtyBau Hece BignoBiganbHiCTb 3a Te, Wob nepesipka Ta yCTaHOBKA BMKOHYBANUCS YNOBHOBAaXXEHUM
Ta KBarniikoBaHMM NEPCOHaNoM, SIKUIA YBaXKHO BUBYMB Liel NOCIOHUK.

Hacoc nosuHeH BukopuctoByBatuca TIIbK B ymoBax ekcnnyaTadii, 3a3HayeHuX Yy 3aMOBIEHHi, Ans
SIKOrO HAcoC Ta MaTepiany KOHCTPYKLUii Oynun oOpaHi Ta BUNpobyBaHi.

Akwio Hacoc Oyde BMKOPUCTOBYBATUCA ANSA iHWWX UiNen, 3BepHiTbCA [0 Bigginy npogaxis abo
npeacTaBHUKA BUPOOHMKA. BMPOOHUMK BIiAMOBRSETLCA HECTM Oyadb-sIKy BiAnoBiganbHICTb, SKWO HAcoC
BUKOPUCTOBYETbLCA AN1S iHWKX Linen 6e3 nonepeaHboro NMCLMOBOro 403BOsY.

Akwo Hacoc He Oyae BCTaHOBSIEHMI | BBeOEHWIA B eKcrnyaTtauito Bigpasy nicns npubyTTs, Moro cnig
30epiraTh B YMCTOMY i CyxOMy MiCLi 3 MNOMIPHUMM KONMBAHHAMW TemnepaTtypyu HaBKOSULLHBOIO
cepepoBua. EkctpemanbHO HU3bki abo BUCOKI TEMNepaTypy MOXYTb CEPMUO3HO MOLLKOOUTU HACOC, SKLLO
He BXWTM BIiAMOBIOHMX 3anobikHMX 3axogiB. KopucTyBay Hece BignoBiganbHICTL 3a MEpPeBipKy YMOB
HaBKOJMLLHBOIO CepenoBuLLa, B SKNX Hacoc byae 36epiratucs abo BcTaHOBMOBATUCS.

Bupo6HuMK He rapaHTye peMOHT abo mogudikaLii, BUKOHaHi kopucTyBavyemM abo iHLLMM HeaBTOPU3OBaHUM
nepcoHanoM. BukopnctaHHs opuriHanbHUX 3anacHMX YacTWH Ta akcecyapiB, 3aTBEPMKEHNX BUPOOHMKOM,

3abe3neunTtb Gesneky.

Hacocu cepii LQLRY — ue BepTukanbHi, pagianbHo po3'eMHi, OQHOCTYMNEHEBI, NOBITPSAHO-0XONO4KYBaHI
BiALEHTPOBI HAcoCcu 3 3aKpUTUM pPOOOYMM KOSMECOM i MacnaHUM YLWiNbHEHHAM Afs nepekavyBaHHSA

rapsiHoi onii .



Ona KoHKpeTHMX 3acTocyBaHb BigueHTpoBi Hacocu cepii LQLRY moxyTb OyTM cnpoekToBaHi 3

NiAWWMHUKOM, WO He noTpebye 3mallyBaHHS, 3aMiCTb MigWUNHMKA 3 AOBIYHUM MacCTUIIOM Ha CTOPOHI

npueoay.

5.2.2 3acTocyBaHHs

[na nepekayvyBaHHA rapsiyoi onii.
Ha npomucnoBux nignpnemcraeax ans nepekadyBaHHsS PigUHN 3 HU3bKO B'A3KICTIO, ika XiMiYHO He

BnmnBae Ha MaTepian Hacoca Ta He MICTUTb 86p33VIBHI/IX TBEPAMNX YaCTUHOK.

5.2.3 3aBoacbka TabnmMyka Hacoca

/I‘\
Nt

‘J@

TG
'\2'/'

Centrifugal Pump 3

®

PR
4)

~Model Diam mm 1]
\Cap. m*/h Head m]
T Power KW RPM il
~No. Date 1
o) (o

v/

k FORBID EMPTY RUN

M

5.2.4 TexHiuyHi paHi

PucyHok 1. 3aBoacbka Tabnuyka Hacoca

Taonuua 1 TexHivyHi AaHi Hacoca
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XapakTepucTuka

MapameTpu

LBunakictb

Jo 3600 o6/xB

BuxigHuin natpybok

DN 32 go 350 mm

CtangapTHi donaHui

GB/EN/DIN/ANSI

Pobouya Temnepatypa o 370°C
TemnepaTtypa 40°C
Tuck y kopnyci (Makc.) 16 6ap
Cniocib oxonomkeHHs MoBiTps

Honyctumi pignHm

[ue. po3gin 5.2.2

MigwmnnHmnkn

NiAWWUNHUK 3MaLLEeHHS

YuwinbHeHHsA Bana

MacnsiHe yLinbHeHHs

5.2.5 TexHi4yHe 06cnyroByBaHHsA KOMMOHEHTIB

1- Model

2- Capacity

3- Power

4- Serial No.

5- Diameter

6- Head

7- Max.Speed

8- Production year

9- Direction of rotation

HomiHanbHUM TepMiH cnyx6u NigWwmnHMKa po3paxoBaHUin Ha MiHIMYM 2 poku Be3nepepBHOI ekcnyaTauii

BignoeigHo Ao ctaHgapty DIN ISO 281. dakTtuiHuiA TepMiH cnyxbu moxe OyTM MeHWuMm 4epes

nepepuByacty poboTy, BUCOKY TeMnepaTtypy, HU3bKy B'A3KICTb TOLLO.



HeobxigHO peryndpHO nepeBipsaTU WymMu nig 4Yac poboTu Ta TemnepaTypy B 30HI MigwunHuka. Mwu
peKOMEeHOYEMO KOHTPONOBATM MiOWMMHMKLW 3a OONOMOIOK BUMIPIOBaHHA yAapHUX iMAynbCiB. AKWO
BUSABMEHO MOLUKOAXKEHHS NiALLMNHUKA, KYNIbKOBUA NISLWMMHMK 3 KAHABKOK HEODOXiAHO 3aMiHMTW.

30Ha nigwnnHmMKka MoXe CUNbHO HarpiBaTUCS.

Pusuk onikis npu gotuky!

Ha 3aBoai pagianbHUi KynbKOBUA NiAWMNHUK OyB 3anOBHEHUM [OCTaTHLOMO KiNbKICTIO MacTuna.

5.2.5.2 MacTtuno gns niaWMNHUKIB KOYEHHSA

[nsa 3mallyBaHHS pafianbHOro KyrnbKoBOro nigwunHuka 3 6oky npuBoay HeoOXigHO BMKOPUCTOBYBATU
HWXKYe3as3HadeHe MacTuno Ans NiWWNHUKIB KoYeHHss abo ekBiBaneHTHe cneuianbHe MacTtuno 3
BMICTOM AMCYNbQiTY MONiGAEHY Ta HAaCTYNHUMK XapakTePUCTUKaMM.

5.2.5.3 Hkictb
MacTtmno ang nigwnnHmKiB KOYEHHA HE MOBMHHO MICTUTW CMOSN Ta KUCNOTU | Mae ByTn aHTUKOPO3iNHUM.

5.2.5.4 TMNoBTopHe 3mawyBaHHA / KinbkicTb MacTuna
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[MoBTOpHE 3MaLLyBaHHSA 34iMCHIOETLCA 3a AOMOMOrO MaCTUBHOIO LWNpULAa Yepes MacTUbHUIA Hinesb,
BKPYYEHMWI Y KPULLKY NigWnnHMKA.

BAlA [ns NoBTOPHOro 3mallyBaHHs HACOC HEODXIAHO 3yNMMHUTK. IHCTPYKLUii B Tabnuui GiNcHi Ak
ONsi HOBUX, TakK i ANa 3aMiHEHUX MigLWNNHUKIB.

5.2.5.5 3aMiHUTU NiQWUNHUK

3 MipkyBaHb 6e3neku ekcnnyatauii pagianbHUN KyfbKOBMI NiAWMNHUK HEOOXIAHO 3aMiHIOBATU KOXHi
16000 rogmH poboTw.

3anoBHeHHsA HOBOro pa.qiaanoro KynbKOBOIo nigWMNHMKaA MacTUNOM NOBUHHO BUKOHYyBaTUCH,
AK ONMUCaHO HUX4Ye.

1. PeTenbHO o4nCTITb pafianbHUiA KynNbKOBUA NiALWMMHMK.
2.  3anoBHiTb NOPOXHMCTI NPOCTOPU MiXK TiflaMu KoYeHHS NpubnnaHo Ha 40% MacTUIoM.
3. SiwkpebiTb HAANMLLKX MacTuUna (Hankpalle nansusiMu, He BUKOPUCTOBYNTE MeTanesi npeameTn).



5.3 IHCTPYKLII 3 BE3MEKHW

CyBOpO AOTPUMYNTECH HACTYNMHUX iIHCTPYKLUiN, WOO6 3anobirtn TpaBmam Ta/abo
MOLLKOAKEHHIO OOflagHaHHA:

5.3.1 Hacoc cnig BUKOPUCTOBYBATK Nu1LLE Y 3a3Ha4YeHNX poboymnx ymoBax.

5.3.2 byapb-9ka Bara, HanpyxeHHsa abo aedopmadii B TpybonpoBsigHi cMcTeMi He NOBMHHI NepeaBaTuCh
Ha Hacoc.

5.3.3 EnekTpuyHi nigknioYeHHsa 4o ABuryHa abo 4ONOMiKHOrO obnafgHaHHs 3aBXan NOBUHHI
BWKOHYBaTUCH YNOBHOBAaXXEHUM NepcoHanoM Ta BignoBigHO OO MICLLEBUX HOPM.

5.3.4 bygpb-aki poboTK 3 HACOCOM Chlig, NPOBOAUTM NWLLE MICNA 3YMUHKW arperary.

5.3.5 3aBxau BigKno4vanTe XKUBJEHHS ABUIyHaA Ta NepeKoHauTecs, Lo Moro BUNagKkoBo
He BBiIMKHYNN, NepLU HiXk pO3no4YnHaTH poboTy 3 HACOCOM abo 3HiMaTK HacoC 3 YCTaHOBKMW.

5.3.6 Byab-ki poboOTN 3 HACOCOM NMOBMWHHI BUKOHYBATUCSA LLIOHAaNMEHLLE JBOMa 0cobamum.
5.3.7 MNig yac HabnmxeHHA 4o Hacoca 3aBXxan byabTe HaneXxHMM YMHOM OAsiTHEHI Ta/abo HOCITb
3axMCHe CNopsAIKEHHS, BigNoOBigHEe ANsl BUKOHYBaHOI poboTu.

5.3.8 He npavutonte 3 HACOCOM, KOMNW BiH rapsiyuunin.

5.3.9 He TopkanTecs Hacoca abo Tpybonposogis 3 Temnepatypoto suile 80 °C. Kopuctysay noBmHeH
BXWUTM BigNOBIOHMX 3anobikHUX 3axoaiB AN nonepemXeHHs ocib (Hanpuknag, BUKOPUCTaHHS
nonepenxyBanbHUX 3HakiB, 6ap'epiB).3axamn byabTe 06epexHi nig Yac poboTn 3 Hacocamu, sk
nepekavyoTb HebeaneyHi piguHu (Hanpuknag, kKucnotyu abo HebesneyHi pianHmn).

5.3.10 He npavtonTe 3 HACocoM, KOnm Hacoc Ta NigKMoYeHi 4O HbOro TpybonpoBoamM 3HaAXoAATLCA Mig
TUCKOM.

5.3.11 Tlicns 3aBepLUeHHA pOOOTH 3aBXaN BCTAHOBIOWTE 3aXUCHI OrOPOXKi Ha3ag Ha Micus, siki Bynu 3HATI
paHiwe.

5.3.12 He 3anyckanTe Hacoc y HenpaBubHOMY HanpsmMKy obepTaHHs.
5.3.13 He BcTtaBnanTte pyku abo nanbui B oTBOpY abo LWiNnMHK Hacoca.

5.3.14 He HacTynanTe Ha Hacoc Ta/abo TpybonpoBia, NiakntoYeHnn oo Hacoca.



6 PO3IMNAKOBKA, TPAHCINOPTYBAHHA TA 3BEPITAHHA
6.1 PO3MAKYBAHHSI

6.1.1 lMicna oTpMMaHHA nepeBipTe, YW OTPMMaHU TOBap MOBHICTIO BiANOBigae 3a3HayeHOMY B
nakyBanbHOMY FUCTI.

6.1.2 lNepeBipTe, 4M HeMae Ha SAWUKY BUAMMUX MOLIKOMKEHb, $Ki MOMMU  BUHUKHYTWM Mig 4ac
TPaHCMOPTYBaHHS.

6.1.3 ObepexHO BUOaniTb NakyBanbHWI MaTepian i NepeBipTe, YN HAcOC Ta akcecyapu (SIKLLO Taki €) He
MalTb KOOHWX MapKyBaHHS, PO3TArHEHb Ta MOLWKOMKEHb, $SKi MOIMMM  BUHUKHYTU Nig 4ac
TPaAHCNOPTYBAHHSI.

6.1.4 Y pasi NOLWKOMKEHHS HeramHo noeigomTe npo ue cepsicHu Bigain YONJOU PUMPS Ta

TPaHCMOPTHY KOMMaHito.
6.2 TPAHCIOPT

6.2.1 3aranbHi pekomeHaauii

6.2.1.1 HeobxigHO OOTPUMYBATMCS YNHHUX NPaBWA LWOAO 3anobiraHHs HewwacHMM BMNagKam.

6.2.1.2 HoCiHHA pyKkaBWN4OK, YObIT 3 TBEPAMM HOCKOM Ta Kacok € 060B'A3KOBUM AN BCIX TPAHCMOPTHUX
pooiT.

6.2.1.3 [lepeB'sHi AWMUKN, AWMKA, NigOOHNM abo KOpPOOKM MOXHa pO3BaHTaXyBaTW 3a AOMOMOIOH

aBTOHaBaHTa)KyBayiB abo BaHTaXXONiAMOMHUX CTPOMIB, 3aNIEXHO BiJ iX pO3Mipy, Barn Ta KOHCTPYKLi.

6.2.2 MOMom
6.2.3 lNepen nmignomom Ta nepemilleHHAM Hacoca abo Hacoca Ta ABWIyHa Ha ChinbHIN ONOPHIA NAWTI

3'AcynTe HacTynHe:

6.2.3.1 3aranbHy Bary Ta LIEHTp Baru.

6.2.3.2 MakcumarnbHi 30BHiLLHI po3mipu

6.2.3.3 PosTawyBaHHS TOYOK Nignomy
6.2.4 BaHTaxonignomHiCTb NOBMHHA BignoBigaTn Basi Hacoca abo HacoCHOro arperary.

6.2.5 Hacoc abo HacocHuI arperaT 3aBxau HeobxigHo nigiiMaTk | TpaHCNOPTyBaTK B rOPU3OHTAIIbHOMY

MOMNOXEHHI.
6.2.6 KaTteropnyHo 3aBOpOHSETLCA CTOATU Mg NIGHATMM BaHTaxxemM abo nodnm3y HbOoro.

6.2.7 BaHTax HiKONnM He NOBUHEH 3anuiiaTnucs B NigHATOMY NOMOXEHHI JoBLUe, HiX Le HeobXiaHo.



6.2.8 [pUCKOpPEHHs Ta ranbMyBaHHS Nig Yac Nignomy NOBUHHI BUKOHYBATUCS TakUM YMHOM, LWOO He

cTBOptoBaTM Hebe3nekn Ansa nogen.

6.2.9 MNig yac nignomy Hacoca abo HacoCHOro arperaty nigHiManTe ix BiANOBIAHO OO PUCYHKY 2, Wo6
YHUKHYTU Byab-akux aedopmadin (ocobnmso HE BukopucTtoByite pym-60nT ABUrYHa ANst NEPEeHeCeHHs

MOBHOrO arperary).
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PucyHok 2 nignom 3i6paHoro HacocHoro arperaTy



6.3 3BEPIFAHHA

6.3.1 AKuwo Hacoc He Byae BCTAHOBIEHO Ta eKCcrnlyaToBaHO HEBAOB3I Nicns gocTaBku, 36epirante noro
B UMCTOMY, CYXOMY Ta 3axXULLEHOMY BiJ MOPO3Y MICLi 3 MOMIPHUMM KONIMBAHHAMW TemnepaTypu
HaBKONMULLHBOrO CepeaoBumLLa.

6.3.2 Ao Kopnyc nigwunHmka 6y 3aMaLleHui, cnig BXUTU BIONOBIAHMX 3aXO0AiB, WoO 3anobirtu
NOTPansAHHIO BOMOrM BCEPEAMHY KOPMYCY MigLWMNHMKA.

6.3.3 3axuwwanTte Hacoc Big Bonoru, nuny, Opyay Ta CTOPOHHIX MaTepianis, BXMBaWTe BiOMNOBIAHI 3axX0au.
6.3.4 Ban Hacoca cnig nepiognyHo obepTatu (Hanpuknag, pas Ha TUXKAEHb), Wob 3anobirTi TOYKOBI

KOpPO3i Ha NOBEPXHAX MiALMMHMKIB Ta 3aKNUHIOBaAHHIO Hacoca.

7 BCTAHOBJIEHHA HA MICUI

YBAlA MoHTax cnig BukoHyBaTtu BignosiaHo oo EN 60204-1.

Hacoc noBuHeH BCTaHOBMNOBaTU, BMPIBHIOBaTM Ta LeHTpyBaTU NuLLe KBanidikoBaHUn nepcoHan.
HenpaBunbHe BCTaHOBMEHHS abo AedekTHUI hyHOaMEHT MOXYTb NpM3BecTy 40 npobnem. [apaHTisa Ha ue

He NOoLNPOETLCA.

7.1 HACOC 3 ronmm BAnom

7.1.1 4Kwo Hacoc nocTavyaeTbecsl 3 ronuMmM Banom, HeobxigHo NigroTyBaTu BigNOBIgHY OMOPHY NIMTY ANA
MOHTaXy Hacoca Ta pgsuryHa. OnopHa nnuMta noBMHHA OyTW HaNeXHWM 4YMHOM CMPOEKTOBaHa Ta
BUroTOBIEHA ANng 3abe3nedeHHst 4OCTaTHLOI XXOPCTKOCTI, Wo6 3anobirty Bibpauism Ta gedopmadism.
7.1.2 4Akwo Hacoc noctayaeTbca 6e3 enekTpogBuryHa Tta mMydpTn, HeobxigHO BubpaTtn BignoBiaHWIA
OBUTYH Ta MydTy, NepLU HiXX po3novaTt BCTAaHOBNEHHSA arperary.

7.1.3 Tpwu BMOOpI ABUrYHa HEOOXiAHO BpaxoByBaTW Taki MipKyBaHHS:
7.1.3.1 MakcumarnbHa NOTYXXHiCTb, O NOMIMHAETLCA HACOCOM MPOTSAroM YCbOro pobo4yoro gianasoHy,
7.1.3.2 Poboya wBuakKicTb Hacoca,
7.1.3.3 [JocTynHa NOTYXHIiCTb (4acToTa, Hanpyra TOLLO)
7.1.3.4 Tun geuryHa (TEFC, BubyxosaxuiLeHuin ToLo)

7.1.3.5 [lpu Bubopi Myt HEOBXIAHO BpaxoByBaTW HOMIHamNbLHY MNOTYXHICTb ABUryHa Ta pobody

LUBUAKICTb.
7.2 NIAroToOBKA O BCTAHOBJIEHHA
7.2.1 MNepepn BCTaHOBINEHHSAM Hacoca

7.21.1 PeTensHO OYMCTiITb BCMOKTYBaNbHUIM Ta HarHiTansHUn doriaHu.



7.2.1.2 3HiMiTb 3aXMCHe NOKPUTTS 3 Bana Hacoca.

7.3 BCTAHOBJIEHHA HA MICLII

YBATA Hacoc noBuHeH GyTU BCTaHOBMEHUW Yy NPUMIlLleHHi, 3axULEeHOMY Big MOpo3y Ta
nuny, 3 XopoLow BeHTUssILielo Ta 6e3 BUOyxoHebe3ne4yHoro cepegoBuLLa.

7.3.1 Hacoc cnig BcTaHoBMOBaTM TakuM 4MHOM, WO6 O6yB npocTip Ana AO0CTyny, BeHTUMRsLi,

obcnyroByBaHHS, a TakoX 4OCTAaTHBO MiCL HAa4 HACOCOM Af1si MOro nNignomy.

B

7.3.2 CnipanbHuin KOpPMNyC Ta KpULLKa KOpNycy MaloTb Mamke Taky X TeMmneparypy, sK i piavHa, wo
nepekayvyetbcs. Kpuiika kopnycy Ta KOpnyc nNiglwmnHMKa He NOBMHHI OyTu i3onboBaHuMu. KopucTtysay
NOBMHEH BpaxoByBaTy HEOOXiAHI 3anobikHi 3axoau, Wob YHUKHYTM ONiKiB.

B

7.3.3 EnektpuyHe obnagHaHHA, WO ekcnnyaTyeTbCa y BMOyxoHebesneyHomy cepenoBuL,

NOBMHHO BignoBigaTn Hopmam BMByxo3axmucTy. Lle 3a3HayeHo Ha 3aBopcbkii Tabnuyui asuryHa. Ao
obnagHaHHA BCTAHOBMEHO B HEGE3nevHxX Micuax HeobXigHO AOTPMMYBATUCA YUHHUX MICLLEBUX HOPM
BUOYX03axmnCTy Ta BMMOr cepTudikata BMnpobyBaHb, WO NocTavyaeTbca 3 0bnagHaHHAM Ta BUOAHUN
BiQNOBidaNbHMMKN opraHamun 3 NUTaHb 4O03BiNy.

7.3.4 CepTtndpikaT BunpobyBaHb NOBUHEH 36epiratucsa nobnunay Micla ekcnnyaTauii Ans nerkoro goctyny

(Hanpwuknag, y kabiHeTi 6puragmpa).
7.4 OCHOBA

YBATA [do nigrotoBkn dyHAaMeHTY Ta MOHTaXy HAcOCHOro arperaty cnig nigintm 3
MaKcuMaribHOK obepexHicTio. HenpaBunbHe BCTaHOBJIEHHS Npu3Bede OO0 NepefqyacHoOro 3Hocy

KOMMOHEHTIB Hacoca Ta MOro NosIOMKM.

dyHOamMeHT mae 6yTn OOCTaTHbO BaXkkMM (MpuMHaKMHI B 5 pasiB OinblinMM 3a Bary HaCOCHOro arperary),
Wo6 3meHWnTK BibpaLii, Ta JOCTATHLO XXOPCTKMM, LLOO YHUKHYTU BYAb-KOro CKpy4YyBaHHsSi abo nepekocy.
Lle Baxxn1BO AN NiATPUMKN BUPIBHIOBAHHA MHYYKO 3'€QHaHOl yCTaHOBKN. BeTOHHUI (byHAaMEHT Ha MiLHIn
OCHOBi Mae byTu goctaTtHiM. Y 6eToH cnig BOyayBaTn dyHgameHTHi 6ontu BignosigHoro posmipy. [ns
3abes3nedyeHHa pyxy AN OCTATOYHOrO NO3WLIOHYBaHHSA GONTIB Cnig BUKOPUCTOBYBATWM TPYOHY rinb3y
OinbLworo giameTpa, Hix 6onT. MNepen BCTAHOBNEHHAM HAaCOCHOMO arperaTy nepekoHamTecs, Wo 6eToOHHWUIA
dyHOaMEHT MiuHUA Ta CTinkui. [NMoBepxHa dyHOaMeHTy Mae 6yTn abComTHO FOpPU3OHTamnbLHOK Ta

ineanbHo piBHot. (OuB. PucyHok 3 Ta PucyHok 4)
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7.5 BUPIBHAHHA MY®TH

,D,J'm 6e3npobneMHOl ekcnryaTauii HacoCHOro arperaty HavBaXKNUBILLMM DaKTOPOM €
npaBunbHe BUPiBHIOBAHHA MydTU. OCHOBHO NpUYMHO0 BibpalLii, ry4HoOi poboTu, HarpiBaHHSA NigWWNHAUKIB
i NnepeBaHTaXeHHA € HeBUpiBHSAHA abo HenpaBubHO BUpiBHAHA MydTa. Tomy MydTy cnif npaBuUbHO
BMPIBHIOBATU Ta 4acToO NEpPEBIPSATU.

Hikonn He cnig odikyBatu, WO rHydyka mydta Bunpasutb nepekic. THYYKA MY®TA 30BCIM HE €
3ACOBOM BUIMPABINEHHA MNMEPEKOCY | HE KOMIMNEHCYE HAOMIPHOIO 3MILLEHHA.

"Hy4yka MydTa KOMMNEHCYE NuLLIEe HE3HAYHE 3MILLEHHS.

«BUpiBHIOBaHHA My TWU» O3HAYaE 3aKpinneHHs ocen obepTaHHA [ABUryHa Ta Hacoca Ha
OfHin npsamin Ninii. Hacocu cepii LQLRY BignpaensatoTbca 3 HALWOro 3aBoay Micnsg TOYHOrO BMPIBHIOBAHHS
MydTH, KO BOHW NOCTa4aloTbCa 3 MPUBOAOM Ta OonopHoto nnuTtol. ig yac TpaHcnopTyBaHHA MOXNMBaA
nesHa pgedopmauiss OMopHOI NAMTU. 3 Ui€l NPUYMHW, He3anexHo Bid igeanbHOro BUPIBHIOBAHHS,
BMKOHaHoOro Ha 3asopgi, HACOC TA TMPUBIL MOBUHHI BYTWU MOBTOPHO BWPIBHAHI Mg YAC
MOHTAXY.



| a
PucyHok 5 BUpiBHIOBaHHS FHYYKOI
Myt

7.5.1  [nga BupiBHOBaHHA My TV NOTPIOHI LUMATKN MeTaneBux CMyr AOBXMHOW LoHanmeHwe 100 MM
3 NPSIMOKO KPOMKOHO (CTaneBa niHirka) Ta TOYHWIA LUTAHreHUMPKYIb (419 OY»KE TOYHOrO Ta TOYHOrO

BUPIBHIOBaHHSA HEOOXiAHO BUKOPUCTOBYBATU creLianbHi iIHCTPYMEHTK).

8 MIAKINKYEHHA TPYBOMNPOBOMOIB

8.1 3ArAlbHI

Hikonu He BUKOPUCTOBYITE HAcOC SIK TOYKY KpiMneHHs abo sk OCHOBY Ans TpyGonposoay.

8.1.1  TpybBonposoau NOBUHHI BYTU 3akpinneHi ayxe 6nnsbko Ao Hacoca. HeobxiaHo nepesiputy, W06
Oyab-sika Bara, HaBaHTaxeHHss abo gedpopmauii 3 TpyboOMpoBIgHOT CUCTEMM He nepedaBanucsa Ha
Hacoc. Tomy nicnsi 3aBepLUEHHST MOHTaXy TpybonpoBodiB HeoOXxigHO nocnadutn 6onTu Ta 3'€QHaHHS
Ha BCMOKTYBaNnbHOMY Ta HarHitTarbHOMy natpybkax, Wwob nepekoHaTUCS, L0 HAa HAacoC He NepeaaeTbes

KOAHE HaBaHTaXXeHHS 3 TPyOONPOBIAHOT CUCTEMM.

Cwvnn Ta MOMEHTH, WO BMKIMKAKTLCA TpyOonpoBogamu, LWO AiloTb Ha naTpybkm Hacoca (Hanpwvknag,
BHACMigOK CKpyYyBaHHS Ta/abo TennoBOro po3LNPEHHS), He MOBUHHI NePEBMILLYBaTK JOMNYCTUMI CUK Ta
MOMEHTH, 3a3HayeHi B po3aini 4.1.1.1.

HapgmipHe, HenpunycTume 36iNbLlEeHHA TUCKY Y Tpy6onpoBoAi MoXe NpuU3BecTU o
BUTOKIB Ha Hacoci, Yyepe3 sKi piguMHa, WO nepeKkayvyyeTbCsl, MOXe MNOTpannATM B aTtMocdepy.

Hebe3neka AnA XUTTA Nig Yac nepekavyBaHHA rapsa4ynx abo arpecuBHUX PiguH.
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8.1.2 HomiHanbHi po3mipyu BCMOKTYBarnbHOro Ta HamipHoro natpybkiB Hacoca He € OpieHTUpOM Ans
BU3HAYEHHS MPaBUbHUX PO3MipiB BCMOKTYBasbHOMO Ta HamnipHoro TpybonposoAiB. HomiHanbHi giameTpu
Tpy® NoBuUHHI ByTK Takmmm xx abo BinbLinMmK 3a giameTpu naTpyobkiB Hacoca. Hikonu He BUKOPUCTOBYINTE
TpyOun abo akcecyapu 3 MEHLLIMM AiamMeTpoM, Hixk naTpybkm Hacoca.

8.1.3 3'egHaHHs TpybG NOBMHHO OyTWM BMKOHAHO 3a [OMOMOrok dnaHuiB 3 dnaHueBUMU NpoknagkaMmm
BiAMOBIAHOro po3mipy Ta Mmartepiany. dnaHueBa nNpoknagka NoBnHHa OyTy po3TawoBaHa no LEHTPY Mix
dnaHueBMMm 60NTaMm Takmm YMHOM, LWOG He CTBOPIOBaT JOOATKOBOrO HaBaHTaXEHHsI Ha Hacoc. (OuB.
PucyHok 6)

8.1.4 3anobirarite noTpannsaHHIO AOMILLIOK, TakMX SIK 3BaploBarbHi KyrbKW, OKanuHa, Micok Ta Krnovys B
TpyOu nig 4ac BMpoOHMUTBa TpybOMpPOBIOHOI CUCTEMU, WO MOXE MOLIKOAMTU Hacoc. ['epmeTmsyiiTe
naTpybku Hacoca 3a AOMOMOrok Myxoi Npoknagky, Wwob 3anobirtu NoTpanisgHHIO OOMILIOK Y Hacoc.
Micna cknagaHHa cucTeMu BCi YacTuHWM TpybonpoBoAdiB HeoOXiAHO po3ibpaTu, peTernbHO OYUCTUTH,
nocpapbysatn Ta 3HOBY 3ibpaTn. PekoMeHOyeTbCa BCTAHOBUTM (PINbTP Ha BCMOKTYBambHI CTOPOHI
Hacoca, Wwo6 3anobirtu NoTpannsHHIO JOMILLIOK Yy HAcocC, i MOro HeobXigHO OYMCTUTKM NICNA KiNbKOX OHIB
poboTn. 3aranbHuWii nonepeyHuit nepepis OTBOpPIB y PiNbTpi MOBMHEH OYyTU LIOHaWMeHLle BTPWdi
OinbwKM 3a nonepedHun nepepisa Tpyou, Wwod YHUKHYTM HagMipHOI BTpatM TUCKY Ha inbTpi yepes

3aCMiYeHHs.



8.1.5 BcmokTyBanbHM TpyboMpoBig He MOBUHEH MaTu XOOHWX OCOBNMBOCTEN, SKi MOXYTb CNPUSTU
YTBOPEHHIO MOBITPSIHUX KWLEHb. TOMY BCMOKTyBarbHUN TpybonpoBig MOBMHEH MaTW HEBENUKUN

Haxun BHWU3 Yy HanpsiMKy 0o Hacoca. ([MB. pUCyHOK 6).

8.1.6 3anipHuii knanaH cnig BCTaHOBUTM Y BCMOKTYBarbHin Tpybi skomora 6nvkde o Hacoca. Llen knanaH
MOBMHEH 3aBXAM 3anuwaTWCs MOBHICTIO BIAKPUTMM nig 4Yac poboTM Hacoca Ta He MOBUHEH
BUKOPUCTOBYBaTUCA ANs perynioBaHHA noToky. (Ous. PucyHok 6)

8.1.7 PerynioBanbHuii abo 3anipHUA KnanaH cnig BCTAHOBUTWM Y HanipHin Tpybi sikomora 6Gnwk4ye Ao

Hacoca.

8.2 AOMOMDKHI MIAKNIOYEHHA

8.2.1 3anexHo Bif 3acToCyBaHHS MOXyTb OyTW BMrOTOBIEHi Ta NPOKNageHi AOMNOMiXHI Tpybonposoam
(openax TOwWO, HeoOXxigHi Ons HAacocHOi cuctemu) Ta/abo akcecyapu AnNd nNepeBipkn pobouMx ymoB
(MaHOMeTpU, AaTYNKM TemMnepaTypu TOLLO).

8.2.2 MaHoMeTpy Ta BaKyyMMeTpU MOBWHHI ByTW HaneXHuMM YMHOM 3aKpinmneHi Ta NigKnYeHi 40 TOYOK
BUMIPIOBaHHSA, po3TalloBaHUX Ha Tpybax nmpubnusHo Ha BiagcTtadi 2D Big dnaduis, 3a gonomorow Tpyo
diameTpom nNpmbnm3sHo 8 MM 3 KOHdpirypauieto «nir-Tein» Ans SMEHLEHHSA KONMBaHb TUCKY.

3 MipkyBaHb 6e3rnekn i30Moodi Ta BUNYCKHI KramnaHu NoBWHHI BYyTW BCTaAHOBNEHi nepes MaHoMeTpamu

(dvB. pucyHOK 7)

PucyHok 7 maHOoMeTp



8.2.1 KoxXeH Hacoc ocHaleHun 3'egHaHHAM Ha Kopnyci Hacoca ang 3nuesy Boan. 3a noTpebu 3nue Hacoca
MOXHa NigKNIOYMTU OO BIOMNOBIAHOrO pes3epByapa. [peHaxHwui TpyOonpoBig Hacoca MOBUHEH OyTu
OCHALLieHMI 3anipHUM KnanaHoM, i obuaeBa NoBWHHI OyTVM MpuaaTHUMKM Ans MakcumanbHOro pobo4oro

TWUCKY Hacoca.

8.3 MIHIMANbHWUN NOTIK

AKWO iCHye WMOBIPHICTL TOro, WO HAacoc MpautoBaTUME 3 HYMbOBMM MOTOKOM (MPOTM 3aKPUTOrO
HanipHOro knanaHa) abo No6nM3y 3akpuTOro kranaHa Mamke 6e3 MOTOKy, ToA4i Ha HanipHOMY naTpyoKy
abo Ha HanipHoMy TpybonpoBogai ogpasy nicnga Hacoca, ane nepeg perynioBanbHMM KnanaHoM MOTOKY,
HeobXxigHO BCTAHOBUTM KnanaH MiHiManbHOro noToky (abo 3sopoTHUNM knanaH 6annacy). MNMpoTtsrom Uporo
iHTepBany HeobxigHO 3abe3neunTn MiHimanbHy BuTpaTy npubnuaHo 30% Big HOMIHaMbHOI BUTpPaTU. Y
BMMagKax, KONM Takui KnanaH BiACYTHiN, poboTa Hacoca i3 3aKpUTUM KranaHoM MpOTArom TpUBasrioro
Yyacy 3aBOa€ 3HA4YHOI LUKOAM HACOCY, OCKINIbKM Mamxe BCHA MOTYXHICTb ABUryHa MEpPEeTBOPHETLCA Ha
TEnoBY eHeprito, sika NOrMMHAETLCH PiAVHOM, LLIO NepekavyeTbCs.

8.4 ENEKTPWUYHI 3'€AHAHHA

EnekTpoaBuUryHu noBuHHi 6yTn BUrotoBneHi BignoiaHo o EN 60034-1.

B>

Kopnycu enekTpoaBUryHiB Ta cMcteM KepyBaHHSl HACOCHOIo arperaTy NOBUHHI AK MiHiMyM
3abe3nevyyBatn 3axmuct BignoBigHo Ao EN 60529 IP22. Ane npu Bu3Ha4eHHi CTyMeHA 3axuUCTy
KOpNycCiB eNneKkTpoOABUIryHIiB Ta CUCTEM KepyBaHHA HAaCOCHOro arperaty HeobxigHO BpaxoByBaTu

YMOBM eKcniyaTtauii Ta HABKONIMLIHbLOro cepegoBuMLLa.



8.4.1 EnektpuyHe nigknoyYeHHs NOBWHEH BMKOHyBaTW  KkBanidikoBaHui enektpuk. HeobxigHo
OOTPMMYBaTUCS YMHHUX HaLliOHaNbHUX HOPM Ta iHCTPYKLi BUPOOHUKA ABUIYHA.

8.4.2 [otpumynTech ycix 3axoajs 6e3neku, 3a3HadeHnx y po3aini «IHCTpykuii 3 TexHikv 6e3neku». Mepen noyaTtkom
Oyab-AKux pobiT BIOKMHOYITL YCi [pKepera XUBMNEHHS.

8.4.3 Kabenb XMBNEHHs NOBMHEH OyTWM NPOKMNageHUMn TakMM 4YMHOM, LWOO BiH HiKONMM He TOpKaBcA
TpybonpoBoay, Hacoca Ta Kopnycy ABUryHa.

8.4.4 TlepeBipTe Hanpyry, a3y Ta 4YacToTy Ha Tabnuyli ABUIyHa 3 MEPEXELD XKUBJIEHHS.

8.4.5 EnektpooBuryH noBWHEH OyTWM 3axuLLEHWA Big NEpeBaHTAXEHHA 3a [OMOMOroH aBTOMAaTUMYHMUX
BMMUKaYiB Ta/abo 3anoOiKHMKIB.

ABTOMaTWYHI BMMUMKa4i Ta 3anobikHWKM MOBWHHI ByTW nigibpaHi BigNOBIAHO OO MOBHOI CUNKU CTPyMy

OBUWUIyHa, 3a3Ha4YeHoi Ha Tabnuyui ABuryHa.

8.4.6 PexomeHayeTbca BukopuctoByBatn PTC (nacmBHMA TEpMOpErynaTop) Ha ABUryHi, ane ue
HeobOB'A3KOBO 3aneXHO Bif BMMOr 3aMOBHUMKA. Y pasi BukopuctaHHs PTC, ix cnig nigknouuTtn yepes
BiQMNOBIAHI KNeMKU B KNeMHin kopobui, a PTC cnig nigkniovmti 4O MeXaHiaMy TEMNSIOBOrO PO34iniieHHs.

8.4.7 lNepepn nigknNOYEHHAM €neKTPONpPOBOAKM MOBEPHITL Ban Hacoca Bpy4Hy, WoO nepekoHaTUCs, WO
poTop nerko obepraeTbCs.

8.4.8 lMigknoviTe enekTponpoBOAKY BIANOBIAHO [0 MICUEBMX €NEeKTPOTEXHIYHMX HOPM i mpaBun Ta
nepekoHanTecs, Lo ABUMYH 3a3eMIIEHO.

8.4.9 Cxemy nigKntoYeHHs MOXXHa 3HaNTK B KNEMHIN kopobui ABuryHa abo B iHCTPYKLUIT 3 ekcnnyaTauii.
8.4.10 MNigknoyeHHa OO0 Mepexi Ha nnaTti 3anexuTb Big HOMIHANbHOI MOTYXHOCTI ABWUIyHa, OXepena
XMBIEHHs Ta Tuny nigknioyeHHs. HeobxigHe nigknioYeHHs NnepeMmnyok y KnemHin KopobLi nokasaHo Huxkye

(Tabnuuga 2, PucyHok 8, PucyHok 9, PucyHok 10).

Tabnuusa 2. MocTn eneKkTPoOABUTYHIB Y KINeMHi kopooui

Tun nepemukada MoTyxHicTe gsuryHa PN < 4 kBT MoTyxHicTb gBuryHa PN > 4 kBt
[xepeno xuBneHHs 3 ~ 400 B [xepeno xuBneHHs 3 ~ 400 B
Mpsmunin Y — 3'egHaHHA (pMCyHOK 9) A— 3’eqHaHHA (PUCYHOK 8)
Y / A-Tlo4aTtok Hemoxnmeo 3HiMIiTb 3'eQHYyBarnbHi NepeMnyKkm
(pncyHok 10)
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PucyHok 8. mict A- 3'eqHaHHA
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PucyHok 9. MicT Y-nogi6Horo 3'eqHaHHsA

(LW2 QU2 OV2

TU1 OV1 OW1
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PucyHok 10. BuaaneHHs nepemuukn Y / A-
3'eAHaHHA

BATA Y Bunagky TpudasHWX aCUHXPOHHWX [ABWIYHIB i3 3'edHaHHaM Y — A HeobX [HO
3abesneuntn ayxe LWBMAKE NEPemMuKaHHA MK 3ipKo Ta TPUKYTHUKOM. [1OBLUMI 4Yac nepemuKaHHs

MOXe MPU3BECTU A0 NOLLKOAXEHHS Hacoca (Tabnuus 3).

Ta6bnuusa 3. Y — A3miHa 3 yacom Habip

[MoTyXHiCTb Y — BCTaHOBMEHWI Yac

<30 kBT < 3 cek

2 30 kBT > 5 cek




8.5 3AKJITIO4MHA NEPEBIPKA

Micna 3aBeplUeHHA BCiX BuMLLe3a3HadeHWX Mpoueayp e pas nepesipTe BUPIBHIOBAHHA MyddTW, §iK
onncaHo B po3gini 7.5, ctopiHka 13. BunpaBTe HecnpaBHICTb, AKLO BOHa €. [1oBepHiTb poTop Hacoca
Kinbka pasiB Bpy4dHy. [lepekoHanTecs, Lo poTop obepTaeTbCcs Nerko. BCTaHOBITbL 3aXMCHI KOXYXKU Ha CBOT
Micud, a NoTiM 3anycCTiTb arperar, AOKW BiH He MPOrpieTbCa Ta He ByayTb OOCArHYTI HOpMarnbHi poboui
ymoBu. Tenep BUMKHITb WNOr0 Ta BWKOHaAWTE OCTaTOMHE BUPIBHIOBAHHSA, BWKOPUCTOBYHOUM nuLle

npoknagkn. OctaTtouHe BUPIBHIOBAHHS CIif BUKOHYBaTK 3a poboyoi TemnepaTtypu.

9 3ANYCK TA BAMKHEHHA

9.1 NIAroTOBKA

9.1.1 BuganeHHs NoBiTPA Ta 3anOBHEHHA

lMepekoHanTecs, WO HAcoC i BCMOKTyBasibHi Tpyby NOBHICTIO 3aMOBHEHI PIAWHON, WO NepekavyeTbes.
AKLLO Ha BCMOKTYBArbHIM MiHii € kKnanaH, cnoyaTtky horo HeobxigHo BigkpuTu. MoTiMm BMaaniTb NOBITPSA Ta
3anoBHITb cnipanbHWUA KOPMNYyC, BiAKPUBLLKX 3anipHWA KnanaH Ha CTOPOHi BUNycky. Buaanite nosiTps Ta
3aMOBHITb KPULUKY KOPMyCy Ta KaMepy MEXaHIYHOro YLUNMbHEHHS, BuMAanuBLUM NPOOKYy Ans BUMYCKY
noBiTps. IMig Yac 3anoBHEHHSI MOBEPHITb Ban Kinbka pasiB, W06 nepekoHaTucs, Wo kKaMmepa MexaHiYHOro
YLLINbHEHHS MOBHICTIO MPOBEHTUNbOBAHA Ta 3anoBHEHA PiANHO, LLO NepekadyeTbes. [icna 3anoBHEHHS

3aKpyTiTb NPOOKY ANst BUMYCKY NOBITPSI HA MicLe.

He 3HimanTe npobKy Onsi BUNYCKY MOBITPS, MOKM Hacoc npautoe abo cuctema rapsda Ta nig

Tuckom. Hebeaneka oniky 3anexuTb Bif TUCKY B CUCTEMI Ta TeMNepaTypu PiavHU, Lo nepekavyeTbes.

YBATA MepekoHalTecs, WO HACOC HIKONMU He NpaLloe BCyXY.

9.1.2 lNepeBipka HaNnpAMKY o6epTaHHs

Hacocu tuny LQLRY o6epTatoTbcs 3a rogUHHUKOBOK CTPINKOI, SKLWO AMBUTUCA Big MyddTU A0 Hacoca.
Lle HanpsaMOK Bxe MO3HA4YeHO CTPINKO Ha 3aBoAChbkin Tabnuyui Hacoca. NepesipTe ue, YBIMKHYBLUM
Hacoc, a NoTiM HeraHO BUMKHYBLUM MOro. BCTaHOBITb 3aXMCHUI KOXYX MydhTU Ha Micue, KO BU MOro

SHANN.



9.2 CTAPT HACOCY

9.21 TllepeBipTe, 4Yu BIOKPUTUIA 3anipHU KnanaH Yy BCMOKTYBamnbHiA MiHii, a 3anipHWiA knanaH y
HarHiTanbHin NiHiT 3aKpPUTUI;

9.2.2 YBIMKHITb aBTOMaTUYHUIN BUMMKAY i 3aNyCTiTb ABUIYH;

9.2.3 3auvekanTte, NOKM OBWUIYH OOCATHE MOBHOI WBMAKOCTI (Ha ABMryHax, WO NpauolTb 3a CXEMOK
«3ipKa-TPUKYTHUK», 3a4eKalnTe, MOKN BiH NEPEMKHETLCS 3a CXEMOK K TPUKYTHUKY);

9.2.4 TloBinbHO BiAKPUNTE BUMYCKHUI KNanaH;

9.25 Konu knanaH NOBHICTIO BiAKPUTWIA, NepeBipTe TUCK 3a MaAHOMETPOM i NepekoHamTecs, Lo BiH
36iraeTbca 3 TUCKOM pPoBOYOT TOUKN. AKLIO TUCK HA MaHOMETPI HWXKYMIW 3a TUCK poBOoYOi TOYKM, A0BEdiTh
MOro 4o 3Ha4YeHHs pobOoY0i TOUKM, 3Merka 3akpuBLLM KnanaH. AKWO 3HaYeHHs BULLE, NepeBipTe YCTAHOBKY,

30KpemMa, TUCK 3HOBY;,

He TopkamnTecsa Hacoca, icHye pu3uk onikiB! He ekcnnyaTtynte Hacoc 3a TemnepaTypu Ta
TUCKY, LLIO NepeBULLYIOTb 3Ha4YEeHHS, 3a3Ha4veHi B po3aini 5.2.3.

BAlA Hacoc cnig HeravHo BUMKHYTM Ta YCYHYTU HeCMpaBHICTb, $KWO BiH npaule 3
HOMiHamnbHOI0 LWBMAKICTIO Ta BUSBMB Byab-Ky 3 HACTYMHUX HECMPAaBHOCTEN:

Hacoc He nogae pianHy,

Hacoc He nogae goctatHbLO pPignHu,
MNoTik cnapae,

Twuck HarHiTaHHA HegoCTaTHIN,
[BUryH nepeBaHTaXxeHUNn,

Bibpauis Ha Hacoci,

Bucokuii piBeHb Wymy,

MeperpiB nigwmnHmka.

® N ok N



9.3 BHWMKHITb HACOC

9.3.1 TloBiNbHO 3akpuNTe 3anipHUn KNanaH y HanipHin niHil.

9.3.2 Bu mMoxeTe 3yNMMHUTU HacoC, HEe 3aKpuBalouu 3anipHUIM KranaH, SKWO Ha HanipHii niHil € npucTpin
3aXMCTY Bid rigpaenivyHoro ygapy abo piBeHb rigpaBniyHoro yaapy HesHauyHuin.

9.3.3 BuMkHIiTL NpuBia. MNepekoHanTecs, WO HACOCHWIA arperaT nNnaBHO Ta TUXO 3YNMUHSETLCS.

9.3.4 Akwo ycTaHoBKa He npauloBaTVMe MPOTArOM TPUBArOro 4acy, 3akpunTe 3anipHui KnanaH vy

BCMOKTYBasnbHin TpyoOi.

9.4 TMEPEBIPKWU, AKI HEOBXIAHO nNPoOBOAUTU NI YAC POBOTU HACOCA

9.4.1 Hacoc noBuHeH npauoBaTu NiaBHo, TMXO Ta 6e3 Bibpauii Becb 4ac.
9.4.2 Hacoc Hikonun He NOBUHEH MpaLoBaTh BCYXY.

9.4.3 Hikonu He 3anyckanTe Hacoc NPOTAroM TPMBArOro Yacy npu 3aKpUTOMY HarHitansHOMY KnanaHi (npu
HYnbOBIM nogadi).

9.4.4 TemnepaTypa nigwmnHMKa MOXe nepesBulllyBaTM TemnepaTypy HaBKOMWLLHBOrO cepegoBulla Ha
BenuunHy oo 100°C. Ane Hikonv He noBuHHa nigHimaTucs suile 120°C ( BUM PHETLCA Ha 30BHILLHIA CTOPOHI
Kopnycy nigwmnHmka).

9.4.5 Hacoc mae macnsiHi canbHukW. BiH He NnoTpebye TexHiYHOro 06cnyroByBaHHs.

9.4.6 MHyyki 3'egHyBanbHi enemMeHTU Crig perynspHo MnepesipATM Ta 3aMiHOBaTW, K TifMbKA Ha HUX
3'ABMATLCA O3HAKU 3HOCY.

9.4.7 lMepiogu4HO nepesBipaANTe CTPyM ABUryHa. 3ynuHiTb ABUMYH, SKLIO Cuna CTPyMy BULLA 3a 3BUYANHY;
MOXITMBO, € 3aKNUHIOBaHHsS abo TepTa B Hacoci. BukoHanTe HeobXiaHi MexaHiyHi Ta enekTpUYHi nepesipKu.

9.4.8 PesepBHi Hacocu cnig 3anyckaTu Ha KOPOTKUI Yac NpUHaMMHI pa3 Ha TWXOeHb, Wwob 3abesneuntn ix

MOCTiNHY FOTOBHICTb 0 PO6OTK.

10 PO3BUPAHHA, PEMOHT TA S6UPAHHA

BATA lMepea noyaTkoM pobGIT 3 HACOCHUM arperaTtoMm NepeKkoHanTecs, WO BiH BiAKMOYEHUN Big
Mepexi Ta He MoXe ByTu BUNagKoBO BBIMKHEHWIA.

A Hacoc noBMHEH OXOMOHYTW [0 TemnepaTypy HaBKONWULLHLOrNO cepefoBulla, Moro HeobxiaHo
CMOPOXHUTM Ta 3HATU TUCK. JOTpuMymnTechb 3axofiB Gesnekun, onucaHmx y posgini «lHCTpyKuii 3 TexHiku

oe3nekn».



10.1 PO360PKA

10.1.1 3akpuiiTe BCi KnanaHW Ha BCMOKTYBanbHi Ta HarHiTanbHin NiHIAX i 3NuinTe piavMHy 3 Hacoca,
BiOKPUBLUM 3NNBHY NPOGKY.

10.1.2 3HiMIiTb 3aXMCHUIN KOXYX MYy TK.

10.1.3 Big'egHanTe BCMOKTYBalibHWI Ta HarHitanbHUW pnaHui Hacoca Ta BCi AOMOMDKHI MiHil nogadi,
Big'eAHaNTe Hacoc Big cuctemu TpybonpoBogiB. Llis onepauis He noTpibHa Ans Hacoca, AKWO Kopnyc
Hacoca He noTpebye TexHiyHoro obcrnyroByBaHHA. [N UbOro 3aCTOCYBaHHS POTOpP Hacoca MOXHa
BUTArHYTK 63 4eMOHTaXy cripansHOro Koprycy (pasom 3 KOpnycoM NiALIMIHUKA Ta KPULLKOK KOpnycy).

10.1.4 BigkpyTiTb 60NTW, AKi KPINNATb CRipanbHUMN KOPNYC A0 KPULLKW KOPNycCy, Ta 3HiMiTb chipanbHui
Kopnyc.

10.1.5 3HimiTb NpoKNaaky Kopnycy Hacoca.

10.1.6 BigkpyTiTb ranky Kpunb4aTku Ta BUAMITb KpUbYaTKy, MPOKMIAAKY Ta LUMOHKY KpUbYaTKy.

10.1.7 3HiMiTb rpaiToBi YLLiNbHEHHS 3 KPULLIKWU Hacoca, SIKLLO BOHM BCTAHOBIEHI.

10.1.8 3HiMiTb KpULWIKY NigWMNHUKa 3 6OKY NPUBOAY Ta 3HIMITbL BY30S Bana 3 Koprycy niglwmnHuKka.

10.1.9 Big'egHaniTe nepeHin niglwMnHKK Big Kopnycy NigwmnHMKa Hacoca.

10.1.10 3HimMiTb 3a4HIM NIOWWNHKK | MACIsHI canbHMKKX 3 Bana Hacoca.

10.2 3BOPKA

10.2.1 3HoBY 30MpaHHA BiAOYyBaeTbLCA y 3BOPOTHIN MOCMIAOBHOCTI 4O PO30MpaHHs, K ONUCaHo B po3gini

10.1. Bam MoxyTb BYTM KOPUCHUMU OOAaHI KPECNEHHS.

10.2.2 TlMepen NOBTOPHUM CKMafjaHHAM MOKPUATE MOCAAKOBIi MiCUS Ta FBUHTOBI 3'eQHaHHA rpacdpitom,
cunikoHom abo NoAibHOK CNM3bKOK PEYOBUHOKW. AKLO BM HE MOXKETE 3HANTU HIYOro 3 nepepaxoBaHOro
BULLIE, MOXHA BMKOPUCTOBYBATW 3aMiCTb LbOrO Ofito.

10.2.3 Tlepen BCTaHOBMEHHAM NIALIMMAHUKIB Ha Bar, iX 3nerka Harpite Ta NPUTUCHITL MOMOTKOM abo

rigpaBniyHMMK NPUCTPOSIMUM 3 BOKY NPOMIKHOT BTYIIKN.

11 3AlNACHI 3ANM4YACTUHU

BupobHMK rapaHTye mocTadaHHsA 3anacHuMX YacTuH Ans HacociB npotsrom 10 pokiB. Bu moxeTte nerko
3abesneuntn Gyab-ski 3anacHi YacTUHM.

lMoBigoMTe Ham HacTynHy iHcbopMaLilo 3 3aBOACLKOI TABNMYKK Mig Yac 3aMOBIIEHHS 3anacHUX YacTuH.

Twn i po3mip Hacoca: (LQLRY65-65-260)

MoTyxHicTb Ta wenakicte asuryHa (15 kBT - 2900 06/xB)

Pik Ta cepinHmi Homep: (Y12104130201)

MpoayKTnBHICTL Ta Hanip: (25 m%/rog - 80 m)



Axkwo Bu Baxxaete maTu 3anacHi YacTMHM Ha CKnagi, MM PeKOMEeHOYEMO BaM MaTtu HaACTYMHY KiNbKiCTb Ha
NBOPOYHNW TepmiH ekcrinyaTaLii 3anexHo Bif KinbKOCTi HACOCIB OAHOrO TUMY
Ta6bnuua 4 peKkoMeHOOBaHI 3anacHi YacTUHW ANA HasABHOCTI

Hasea getani KinbkicTb HacociB y cuctemi

4 5 6-7 8-9 10+
Ban (Bkn. LWNOHKK) 1 1 2 2 2 3 30%
Po6ouye koneco 1 1 1 2 2 3 30%
3HocOCTilKe KinbLe (SKLWo €) 2 2 2 4 4 6 50%
KynbKoBi NigwWnnHuKm 4 4 8 8 12 16 50%
Kopnyc nigumnHuka - - - - - 1 2
Mpoknagka (KOMNekT) 4 6 8 8 9 12 150%
MacnsiHe yLwinsHeHHs 2 3 4 5 6 7 90%
padhiToBe yLUiNbHEHHS (AKLWO €)| 4 6 8 10 |12 14 90%

12 HECMPABHOCTI HACOCA TA IX YCYHEHHA

Y ubOMy po3aini BM 3HangeTe iHPOopMaLilo Npo HecnpaBHOCTI B poOOTi, sKi MOXYTb BMHUKHYTM, Ta ix
npuynHn (ouB.Tabnuua 5), Ta 3anponoHoBaHi 3acobu BupilleHHs (avB.Tabnuus 6).

BATlA Mepen ycyHeHHAM HecnpaBHOCTeN y poOOTi nepeipTe BCi BMMIptOBanbHi npunagu, Lo
BUKOPUCTOBYIOTBCS, Ha HA4iNHICTb Ta TOYHICTb.

Hacoc nosuHeH OXOJTOHYTU OO0 TemMnepaTtypun HaBKOJNULWLHBLOIoO cepenosuila, a TUCK y HbOMy Mae

OyTU 3HATUR, NEepLU HiXX HaMaraTUcAa YCyHYTU HeCnpaBHOCTI AeTanen.

Ta6nuua 5 HecnpaBHOCTi Hacoca

HecnpaBHoCTi BigLeHTPOBOro Hacoca

[oBigkoBi HOMepKU 4Nst NPUYNHK Ta 3axX04iB oo

3aHaaTo HU3bKWI piBEHb MPOAYKTUBHOCTI

1,2,3,4,5,6,7,8,9, 21, 22

3aHaaTo HM3bKa BMUcoTa nogadi

2,3,4,5,6,7,8,9,21, 22

3aHaaTo BMCOKE CMOXMBAHHA eHeprii HAacoCoM 9,11,12,16, 17, 21, 22, 25
Twuck nogavi 3aHaaToO BUCOKUN 9,12

MigBueHa TeMnepaTtypa nigwunHmka 16, 17, 18, 20, 25
HerepmeTunyHuiA Kopnyc Hacoca 23

3Ha4HWI BUTIK YLiNbHEHHSA Bana

10, 13, 16, 17, 27

Hacoc npautoe HepiBHOMIpHO

1,2,3,4,5,6, 8,11, 16, 17, 24, 25, 26

Hacoc HarpiBaeTbcs

2,5,26

Ta6nuusa 6. MpuyunHM Ta 3axoam 3 YCYHEHHs1 HecrnpaBHOCTeMN

Hi. | MNpunyunHa

KopurysanbHi gii

Hanip Hacoca BuLnin 3a HOMiHanNbHWI
Hanip Hacoca.

1. BigkpviTte 3anipHu1i KnanaH y HanipHoMy
TpybonpoBogai, AOKN He Byae AOCArHYTO po00YOi TOUKM.
2. BcTtaHoBiTb pobo4e koneco 6inbLioro giametpa.

3. 30inbleHHs WBMAKOCTI 06epTaHHSA (TypbiHa,
peryntoBaHHs 4acToTu TOLLO)

Hacoc abo Tpybonposoaun
HeHaneXXHUM YHOM NpokadaHi abo
3anoBHEHI.

MpokauaTtn Ta gonuTK piamHy 3 Hacoca abo
TpybonpoBsoais.

3 3abnokoBaHoO BMNyCKHUI TpyoonpoBia
abo poboye koneco.

OuuncrTitb TPyGONpPOBOAUN Ta poboUEe KOMNECO.

4 YTBOPEHHSA NOBITPSAHUX KULLIEHb Y
TpybonpoBogi.

Mo>xnnBo, BCTAHOBUTU BEHTUNALIMHUIA KnanaH abo
npoknacTtu Tpybonposig iHakLe.

5 NPSH yctaHoBKM (BNYCKHWI KaHan)
3aHaaTO HU3LKUNA.

1. MNepeBipTe piBEHb PiANHM Y BMYCKHOMY BauKy.




2. T1oBHICTIO BigKpunTe 3anipHU KnanaH y BMyCKHOMY
TpyOONpoBOA,.

3. Akwo BTpaTK Ha TEpTH 3aHaLTO BUCOKI, NPOKnagiTb
BMYCKHUIN TpybOnpoBig iHaKLwe.

4. MNepeBipTe iNbTp y BNYCKHOMY TPyOONPOBOAj, SKLLO
BiH BCTAHOBMNEHWIA.

5 HenpasunbHui HanpsiIMoK
o6epTaHHs Hacocy. 3BOpOTHa NONAPHICTb Byab-aKMX ABOX a3 Ha ABUTYHI.
LBnakicte obepTaHHs 3aHAATO 36inbWKnTY WBMAKICTb 06epTaHHs (TypbiHa, peryntoBaHHs
7 HM3bKa. yacrtoTu, ...)
HagmipHuin 3HOC BHYTPILWHIX geTanen| 3amiHiTb 3HOLWEHi geTani.
8 Hacoca.
lyctuHa abo B'A3KiCTb | Y pasi HecnpaBHOCTEMN, CNPUYMHEHMX HEBIANOBIAHICTIO
9 cepenoBuWa, WO nepekadyeTbes, | MPOEKTHUM AaHUM, 3BEPHITLCA 10 3aBOAy-BUPOOHUKA.
He BIOMNOBIAAE  KOHCTPYKTUBHUM
AaHVM Hacoca.
10 | Nowkomkena BTyrKa Bana. BcTaHoBiTL HOBY BTYNKy Bana.
1. Bigperynionte pobo4y TOYKY 3a JONOMOro
19 | Hanip HWK4MiA 38 HOMIHANBHA HANIP| 3 hinuLoro/ perymoBaNBLHOMO KNanaHa y HanipHoMy
Hacoca. Tpy6OnpoBof;.
2. BuMKHITL poboye koneco y pasi NoCTinHOro
nepeBaHTaXEHHS.
12 3aHaaTo BMCOKA LIBMAKICTb 3meHLWwTe WBKAKICTb 0bepTaHHs (TypbiHa, perynoBaHHs
obepTaHHs. 4acTOTKM TOLLO).
13 | MolwKomKeHO yuinbHeHHs Bana. MepesBipTe ,u,eT‘T.am "yU.I,IJ'IbHeHHfl Bana. Ha HasiBHICTb
3HOCY Ta 3aMiHiTb iX 32 HeObXiaHOCTI.
14 | _ -
15 | . -
16 | Hacoc HenpasuibHO BUPIBHSAHUNA. MepeHanaluTynTe Hacoc, Ik ONUcaHo.
17 MepekpyTnBCA Hacoc. MepegipTe TpyboONpOBOAU Ha HAsSIBHICTb NepeKkpyYyeHb Y
3'eHaHHAX.
18 HapgmipHe ocboBe 3ycunnsi. OuncTiTb penbegHi 0TBOpK B poO0YOMY KOSeci.
19 |._ -
20 He noTpumaro 3anaHoro 3asopy Mix BcTaHoBITL 3a30p NiBMydTH 3rigHO 3i CXEMOK MOHTaXYy.
nieMydgramu.
2_1 HenpasunbHa Hanpyra AsuryHa. BukopucToBynTe ABUMYH i3 NPaBUIbHOKO HanNpyroto.
5o | [IBUryH NpaLioe NMLLe Ha ABOX 1. NepeBipTe NigkntoYeHHs Kabento.
asax. 2. 3aMiHiTb 3an0BHKHUKM.
_ 1. 3aTArHiTL rBUHTMK.
23 | [BMHTM He 3aTSTHYTI. .
2. 3aMiHiTb Npoknaaku.
1. OuucTiTb poboye koneco.
24 | PoaBanaHcoBaHe po6oye Koneco.
2. 3HoBy 30anaHcyiiTe poboye Koneco.
[dedeKkTHMI KynbKOBUIA MigLWWMHUK.
25

3aMmiHiTb pagianbHUiA KynbKOBUIA NiALLUMHKK.




26 LBMAKICTb NOAAYI HUKYA 33 36inbLTe WBMAKICTE Nogadi A0 MiHIMyMYy.
MiHIMarnbHy.

27 MNepekayyBaHa piavHa pos'ifae MepeBipTe pianHy, WO nepekayyeTbcst (Hanpuknag;
maTtepian MexaHi4Horo HenpaswnbHa TeMnepaTtypa,koHLUeHTpaLis, [O3yBaHHSA
YLLiNbHEeHHS. [06aBOK TOLLO)

13 KPECJIEHHA B PO3PI3I

13.1 HACOC CEPIi LQLRY
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PucyHok 11, KpecneHHs nepepisy LQLRY.

Ta6nuua 7. eTtani HacociB cepii LQLRY

1 Kopnyc Hacoca 14 MigwmnHmnk 27 Bont

2 KoBna4ykoBa ramka 15 MacTtunbHa Hacagka 28 dikcoBaHa YacTuHa

3 LWanba 16 Kpuiuka niglwivnHmka 29 Pamka

4 Poboue koneco 17 LLInoHka 30 YuwinbHoBanbLHa nNpoknagka
5 LUnoHka 18 CrtonopHe kinbue 31 Bont

6 CTonopHe kinbue 19 ®ikcyroye KinbLe 32 LWanba

7 NpagpiToBe kinbue |20 Bont 33 LWanba

8 Kpuwika Hacoca 21 BeHTunatop 34 Lanba

9 | Kopnyc nigwmnHuka 22 lNManepoBa npoknagka 35 Manka

10 3arnywika 23 CTonopHe kinbue 36 LWnunbka

11 Ban 24 Kpuiika BeHTMRATOpA 37 YuwineHoBanbHa npoknagka
12 | uHamivHe yLwinbHeHHs | 25 BonTt

13 CTonopHe kinbue 26 KpoHwiTenH
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4 FOREWORD

Instructions for Installation, Operation and Maintenance LQLRY

All rights reserved. Can not be copied or reproduced for any purpose without permission. Subject in the
manual can be changed without any prior notice.

This manual is intended to be a reference guide for users of pumps providing information on pump
installation and maintenance instructions. pumps start-up, operation and shut - down procedures

5 DESCRIPTION OF EQUIPMENT

5.1 IDENTIFICATION OF SAFETY AND WARNING SYMBOLS

Safety instructions in this manual which could cause danger to life if not observed.
The presence of a dangerous electric current.

ATTENTION| Non — observance to this warning could damage the machine or affect its functions.

5.2 GENERAL INSTRUCTIONS

This manual should be kept in a safe place and ALWAYS be available to the QUALIFIED operating and
maintenance personnel responsible for the safe operation and maintenance of the pumps.

Qualified personnel should be experienced and knowledgeable of safety standards.

To avoid faulty operation and malfunctioning of pumps the instructions in this manual are to be
CAREFULLY studied and followed at all stages of the pump installation and operating life.

The user is responsible for ensuring that inspection and installation are carried out by authorized and
qualified personnel who have studied this manual carefully.

The pump should be used ONLY in the operating conditions given on the order for which the pump and
materials of the construction have been selected and tested.

If the pump is to be used for a different application please contact sales office or representative of the
manufacturer. Production refuses to assume any responsibility if the pump used for different
applications without prior written permission.

If the pump is not to be installed and operated soon after arrival, it should be stored in a clean and dry
place with moderate changes in ambient temperature. Extreme low or high temperatures may severely
damage the pump unless suitable precautions are taken. The user is responsible for the verification of
the ambient conditions where the pump will be stored or installed.

Production does not guarantee repairs or alterations done by user or other unauthorized
personnel. The use of original spare parts and accessories authorized by manufacturer will ensure
safety.

This manual does not take into account any site safety regulation, which may apply.

5.2.1 Pump description

LQLRY series pumps are vertical, radially split volute casing, single stage, air-cooled centrifugal pumps
with closed impeller and oil seal for conveying hot oil .
For specific applications, volute casing centrifugal pumps of series LQLRY may be designed with a



regreasable bearing instead of the liftetime grease lubricated bearing on the drive side.

5.2.2 Applications

For hot oil transfer.

At industrial plants, for transferring low viscosity liquid which does not chemically effect the pump
material and does not contain abrasive solid particles.

5.2.3 Pump nameplate

/-l"\_
A

U@

Centrifugal Pump
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5.2.4 Technical data

Figure 1 pump nameplate

Table 1 pump technical data

Item

Parameters

Speed

Up to 3600 rpm

Discharge nozzle

DN 32 up to 350 mm

Flanges standard

GB/EN/DIN/ANSI

Operating temperature Up to 370°C
Ambient temperature (max) | 40°C
Casing pressure (max) 16 bar
Cooling method Air

Permissible liquids

See Section 5.2.2

Bearings

grease bearing

Shaft seal

Oil seal

5.2.5 Maintenance of components

5.2.5.1 Bearing
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1- Model

2- Capacity

3- Power

4- Serial No.

5- Diameter

6- Head

7- Max.Speed

8- Production year

9- Direction of rotation

The nominal service life of the bearing is designed for a minimum of 2 years continuous operation, in
accordance with DIN ISO 281. The actual usable life may be lower, due to intermittent operation, high



temperature, low viscosity or the like.

The running noises and the temperature in the bearing area must be checked at regular intervals. We
recommend monitoring bearings by means of shock pulse measurements. If damage to a bearing is
detected, the groove ball bearing must be replaced.

The bearing area can become very hot.

Risk of burning if touched!

At the factory, the groove ball bearing was provided with a sufficient grease filling.

5.2.5.2 Rolling bearing grease

For the lubrication of the drive - side groove ball bearing, the below listed rolling bearing grease or an
equivalent special grease with molybdenum disulfite portion and the following characteristics must be
used.

5.2.5.3 Quality

The rolling bearing grease must be free from resin and acid and anti—corrosive.

5.2.5.4 Relubrication / Grease quantities

grease at this point

Relubrication is effected with a grease gun, via the grease nipple screwed in the bearing cover.

ATTENTION| For relubrication, the pump must be stopped. The instructions in the table are valid for new
and replaced bearings.

5.2.5.5 Replace bearing

For operational safety reasons the groove ball bearing must be replaced every 16000 operating hours.

The grease filling for a new groove ball bearing must be effected as described hereinafter.
1. Carefully clean the groove ball bearing.

2. Fill hollow spaces between the rolling bodies up to approx. 40% with grease.

3. Scrape off excessive grease (most suitably with your fingers, do not use any metallic object).



5.3 SAFETY INSTRUCTIONS

Strictly obey to the following instructions to prevent personal injuries and/or equipment
damages:

5.3.1 Pump should be used only in the specified operating conditions.

5.3.2 Any weight, stress or strains on the piping system should not be transmitted to the pump.
5.3.3 Electrical connections on the motor or accessories must always be carried out by authorized
personnel and in accordance to the local codes.

5.3.4 Any work on the pump should be only carried out when the unit has been brought to standstill.

5.3.5 Always disconnect the power to the motor and make sure not be switched on

accidentally before working on the pump or removing the pump from installation.

5.3.6 Any work on the pump should be carried out by at least two persons.

5.3.7 When approaching the pump always be properly dressed and/or wear safety equipment suitable for
the work to be done.

5.3.8 Do not work on the pump when it is hot.

5.3.9 Do not touch the pump or piping with temperatures higher than 80 °C. User must take suitable

precaution to warn the persons (e.g. using warning signs, barrier).



5.3.10 Always be careful when working on pumps that handling dangerous liquids (e.g. acids or hazardous
fluids).

5.3.11 Do not work on the pump when the pump and piping connected to the pump are under pressure.

5.3.12 After completion of the work always fix the safety guards back in places previously removed.

5.3.13 Do not run the pump in the wrong direction of rotation.

5.3.14 Do not insert hands or fingers into the pump openings or holes.

5.3.15 Do not step on the pump and/or piping connected to the pump.

6 UNCRATING, TRANSPORT AND STORAGE

6.1 UNCRATING

6.1.1 Upon receipt verify that the goods received are in exact compliance with that listed on the packing
list.
6.1.2 Check that no visible damage exists on the crate that could have occurred during transportation.
6.1.3 Carefully remove the packaging material and check that pump and accessories (if any) are free from
any markings, stretches and damages, which may have occurred during transportation.

6.1.4 In the event of damage report this immediately to Production service department and to the

transport company.
6.2 TRANSPORT
6.2.1 General recommendations

6.2.1.1 Existing regulations for the prevention of accidents must be followed.
6.2.1.2 Wearing of gloves, hard-toed boots and hard hats is obligatory for all transport works.
6.2.1.3 Wooden cases, crates, pallets or boxes may be unloaded with fork-lift trucks or using

hoisting slings, depending on their size, weight and construction.

6.2.2 LIFTING
6.2.3 Prior to lifting and moving the pump or pump and motor on a common base plate find out the

following:

6.2.3.1 Total weight and center of gravity.

6.2.3.2 Maximum outside dimensions



6.2.3.3 Lifting points location

6.2.4 The load-bearing capacity must be proper to the weight of the pump or the pump set.

6.2.5 The pump or pump set must always be raised and transported in horizontal position.

6.2.6 It is absolutely forbidden to stand beneath or nearby a raised load.

6.2.7 Aload should never remain in a raised position for longer than necessary.

6.2.8 Accelerating and braking during the lifting process must be performed to ensure that there is no
danger to persons.

6.2.9 When lifting the pump or complete pump set lift them as shown in Figure 2 respectively to avoid any

distortion (especially do not use the motor eyebolt for carrying the complete unit).

=

I

Figure 2 lift a completed pumpset



6.3 STORAGE

6.3.1 If the pump is not to be installed and operated soon after arrival, store the pump in a clean, dry and
frostfree place with moderate changes in ambient temperature.

6.3.2 If the bearing house has been lubricated, suitable steps should be taken to prevent moisture enter
into bearing house.

6.3.3 To prevent the pump from moisture, dust, dirt and foreign materials suitable steps should be taken.
6.3.4 The pump shaft should be revolved periodically (e.g. once a week) to prevent pitting of the bearing

surfaces and the pump from seizing up.

7 INSTALLATION ON SITE

ATTENTION| Installation has to be carried out in accordance with EN 60204-1.
The pump should only be installed, leveled up and aligned by skilled personnel. Incorrect installation or
defective foundation could result in troubles. This would not be covered by the warranty.

7.1 BARE SHAFT PUMP

7.1.1 If the pump has been supplied with bare shaft end it is required to prepare a proper base plate on
which to mount the pump and motor assembly. The base plate must be properly designed and
manufactured for enough rigidity to prevent vibrations and distortions.

7.1.2 If the pump has been supplied without electric motor and coupling it is necessary to select a proper
motor and coupling before proceeding to the installation of the unit.

7.1.3 The following considerations must be taken into account for selection of motor:
7.1.3.1 Maximum power absorbed by the pump over the total operating range,
7.1.3.2 Pump operating speed,
7.1.3.3 Available power (frequency, voltage, etc.)
7.1.3.4 Motor type (TEFC, ex-proof, etc.)

7.1.3.5 When selecting the coupling, nominal motor power and operating speed must be taken into

account.
7.2 PREPARATION FOR INSTALLATION

7.2.1 Before installing the pump

7.2.1.1 Clean the suction and discharge flanges thoroughly.



7.2.1.2 Remove the protective coating from the pump shaft.

7.3 INSTALLATION SITE

ATTENTION| The pump must be installed in a frost and dust-free, well-ventilated and
non-explosive environment.

7.3.1 The pump should be installed such that there is space for access, ventilation, maintenance and

there is sufficient space above the pump for it to be lifted.

7.3.2 The volute casing and casing cover has almost the same temperature as the liquid

handled. The casing cover and the bearing housing must not be insulated. User must take the

necessary precautions to avoid burns.

7.3.3 Electrical equipment operated in hazardous location must comply with the explosion

protection regulations. This is indicated on the motor name plate. If the equipment is installed in
hazardous locations, the applicable local explosion protection regulations and the regulations of the test
certificate supplied with the equipment and issued by the responsible approval authorities must be
observed and complied with.

7.3.4 The test certificate must be kept close to the location of operation for easy access (e.g. foreman’s

office).

7.4 FOUNDATION

The greatest care must be taken in preparing the foundation and mounting the
pumpset. Incorrect installation will result in premature wear of pump components and break
down of the pump.

The foundation should be heavy enough (at least 5 times the weight of the pump set) to reduce
vibrations and rigid enough to avoid any twisting or misalignment. This is important in maintaining the
alignment for a flexibly coupled unit. A concrete foundation on a solid base should be satisfactory.
Foundation bolts of the proper size should be embedded in the concrete. A pipe sleeve larger in diameter
than the bolt should be used to allow movement for final positioning of the bolts. Make sure the concrete
foundation has set firm and solid before mounting the pumpset. The surface of the foundation should be
truly horizontal and perfectly flat. (See Figure 3 and Figure 4)
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7.5 COUPLING ALIGNMENT

For a trouble free service life of the pumping unit the most important factor is aligning the
coupling properly. The main reason for vibration, noisy operation, warming bearings and overloading is
an unaligned or misaligned coupling. Therefore the coupling should be correctly aligned and be checked
frequently.

A flexible coupling should never be expected to correct misalignment. A FLEXIBLE COUPLING IS NOT
A CURE FOR MISALIGNMENT AT ALL AND IT DOES NOT COMPENSATE FOR EXCESSIVE
MISALIGNMENT. A flexible coupling will only compensate for small amount of misalignment.

“Coupling Alignment’ means to secure the motor and pump rotation axes on the same
straight line. LQLRY series pumps are dispatched from our factory after the coupling alignment is
precisely secured if supplied with driver and baseplate. A certain amount of deformation of the baseplate
is possible during handling and transit. For this reason, regardless of the excellent alignment made at
factory, THE PUMP AND DRIVER HAVE TO BE REALIGNED DURING INSTALLATION.



Figure 5 aligning a flexible coupling

7.5.1 Two pieces of minimum 100 mm long metal stripes with straight edge (steel ruler) and a

precise calliper are needed to align the coupling (special instruments must be used for a

very fine and precise alignment).

8 CONNECTING THE PIPING

8.1 GENERAL

Never use the pump as an anchorage point or as a carrier for the piping.

8.1.1 The pipelines should be supported very near the pump. It must be checked that any weight, stress
or strains on the piping system should not be transmitted to the pump. Therefore after completing the
piping installation, the bolt and connection on the suction and discharge nozzles must be loosened to

ensure that there is not any stress on the piping system transmitted to the pump.

The piping induced forces and moments acting on the pump nozzles (e.g. due to torsion and/or thermal
expansion) must not exceed the permissible forces and moments given in Section 4% ! £ 3L % 5| . .
ATTENTION| An excessive, impermissible increase in the pipeline forces may cause leaks on the

pump where liquid handled can escape into the atmosphere. Danger of life when hot or corrosive
liquids are handled.
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Figure 6 connecting the piping

8.1.2 The nominal sizes of the pump suction and discharge nozzles are no guide to the corrects sizes of
the suction and discharge piping. The nominal bores of the pipes should be same as or greater than those
of the pump nozzles. Never use pipes or accessories which have smaller bore than the pump nozzles.
8.1.3 Pipe joints should be by means of flanges with flange gaskets of proper size and material. Flange
gasket must be centered between the flange bolts in a such way that there is no interfere any extra load
on the pump. (See Figure 6)

8.1.4 Prevent impurities such as welding beads, scale, sand and tow might be left in pipes while
production of the piping system harms the pump. Seal the pump nozzles by means of blind gasket to stop
impurities get in the pump. After assembling the system all the piping parts must be disassembled,
thoroughly cleaned, painted and reassembled again. It is recommended to install a strainer on the suction
side of the pump to prevent impurities from entering the pump and it must be cleaned after several days of
operation. The total cross section of the holes in the strainer must be at least three times the cross section

of the pipe in order to avoid excessive pressure loss across the strainer due to clogging.



8.1.5 The suction piping must not present any features likely to promote the formation of air pockets.
Therefore the suction piping should have a slight downward slope towards the pump. (See Figure 6)
8.1.6 An isolating valve should be installed in the suction pipe as close to the pump as possible. This
valve should always remain fully open while the pump is running and must not be used to regulate the
flow. (See Figure 6)

8.1.7 A control or shut-off valve should be installed in the discharge pipe, as close to the pump as

possible.

8.2 AUXILIARY CONNECTIONS

8.2.1 Depending on the application auxiliary pipe connection (drainage etc. necessary for the pumping
system) and/or accessories to check the operating conditions (pressure gages, temperature gages etc.)
may be made up and laid.

8.2.2 Pressure and vacuum gauges must be properly anchored and connected at the measuring points
located on the pipes approximately 2D close to the flanges with approximately 8 mm diameter tubing with
pig tail configuration to lessen pressure fluctuation. For safety purposes isolating and vent valves should

be fitter before the gauges . (See Figure 7)

Figure 7 pressure gauge



8.2.1 Every pump is fitted with connection on the pump casing to drain the pump. If required the pump
drain can be piped to a suit-able reservoir. The pump draining piping must be fitted with an isolating valve

and both must be suitable for the maximum operating pressure of the pump.

8.3 MINIMUM FLOW

If there is a possibility of the pump having to operate at zero flow (against a closed discharge valve) or
near the closed valve with almost no flow, then a minimum flow valve (or a by-pass check valve) must be
installed on the discharge nozzle or on the discharge piping right after the pump but before the flow
regulating valve. A minimum flow of approximately 30% of nominal flow has to be ensured during this
interval. In cases where there is no such a valve operating the pump against close valve for a long time
causes considerable damage on the pump since almost all the motor power is transformed into thermal
energy which is absorbed by the pumped liquid.

8.4 ELECTRICAL CONNECTIONS

The electrical motors have to be built in accordance with EN 60034-1.

Enclosures of electrical motors and control systems on the pump unit shall as a minimum
give protection in accordance with EN 60529 IP22. But in determining the degree of protection of
enclosures of electrical motors and control systems on the pump unit the operating and
environmental conditions must be taken into consideration.



8.4.1 Electrical connection should be done by a qualified electrician. Current national regulation and

motor manufacturer’s instructions must be observed.

8.4.2 Take all safety precautions listed in “Safety Instructions”. Disconnect all power supplies prior to

doing any work.

8.4.3 The supply cable must be laid in such a way that it never touches the pipe work, pump and motor

casing.

8.4.4 Check voltage, phase and frequency on motor nameplate with the mains.

8.4.5 The electric motor must be protected against overloading by means of circuit breakers and/or fuses.

Circuit breakers and fuses must be selected in accordance with full load amperage of the motor

appearing on the motor rating plate.

8.4.6 It is recommended to use PTC (passive thermal control) on motor, but this is optional depending on

customer requirement. In case of using PTC, these should be connected via corresponding terminals in

the terminal box and the PTC should be connected to the thermal trip mechanism.

8.4.7 Prior to connecting the electrical wiring rotate the pump shaft by hand to make sure rotor rotates

easily.

8.4.8 Connect the electrical wiring in accordance with local electrical codes and make sure to ground the

motor.

8.4.9 The connection diagram can be found in the terminal box of the motor or in the instruction manual.
8.4.10 The mains connection on the tag board depends on the nominal power of the motor, the power

supply and the type of connection. The necessary connection of the bridges in the terminal box is shown

in the following (Table 2, Figure 8, Figure 9, Figure 10).

Table 2 electric motor bridges in terminal box

Type of switch Motor power PN < 4 KW Motor power PN > 4KW
Power supply 3 ~ 400 V Power supply 3 ~ 400 V
Direct Y — connection (Figure 9) /\ —connection (Figure 8)
Y/ A — Start Impossible Remove connecting bridges
(Figure 10)
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Figure 10 remove bridge of Y/ A - connection

ATTENTION| In the case of three-phase induction motors with Y — /A connection it must be ensured that
the change-over points between star and delta follow on from one another very quickly. Longer
change-over times may result in pump damage (Table 3).

Table 3 Y — A change over time set

Motor power Y — set time

< 30 KW < 3sec

= 30 KW > 5sec




8.5 FINAL CHECK

After completion all the above process check the coupling alignment once more as described in Section
7.5, Page 13. Correct if there is a fault. Rotate the pump rotor several times by hand. Make sure rotor
rotates easily. Fix the safety guards in places then run the unit until it warms up and normal operating
conditions are reached. Now shut it down and make final alignment by shimming driver only. Final
alignment should be made at operating temperature.

9 START UP AND SHUT DOWN
9.1 PREPARATION
9.1.1 Venting and priming

Make sure that the pump and suction pipes are completely filled up with the liquid to be handled. If there
is a valve on the suction line, it must be opened first. Then vent and prime the volute casing by opening
the discharge side shut-off valve. Vent and prime the casing cover and mechanical seal chamber by
removing the air venting plug. Rotate the shaft several times during priming to be sure that the
mechanical seal chamber is completely vented and filled up with the liquid to be handled. After priming
screw the air venting plug into its place.

While the pump is running or the system is hot and under pressure do not remove the air venting
plug. Danger of scalding depending on the system pressure and the temperature of the liquid pumped.

ATTENTION| Make sure the pump never runs dry.
9.1.2 Checking the direction of rotation
LQLRY type pumps rotate in clockwise when it is looked from coupling to the pump. This direction is

already indicated on the pump nameplate by an arrow. Check this by switching the pump on, then off
again immediately. Fit the coupling guard back in place if you took it out.



9.2 START UP THE PUMP

9.2.1 Check if the shut off valve in the suction line is open and the shut off valve in discharge line is
closed;

9.2.2 Switch on the circuit breaker and run the motor;

9.2.3 Wait until the motor reaches the full speed (on star-delta running motors wait until it switches on
delta);

9.2.4 Open the discharge valve slowly;

9.2.5 When the valve is if fully open, check the pressure on the manometer and see it is the same with the
duty point pressure. If the pressure on the pressure gauge is lower than duty point pressure brings them
to the duty point value by slightly closing the valve. If it is higher value, check your installation, particularly

head again;

Do not touch the pump, risk of burning! Do not operate the pump at the temperature and
pressure exceeding those specified in the Section 5.2.3

ATTENTION| The pump should be shut down at once and the trouble should be corrected if the pump is
running at it rated speed and found any of the following faults:

. Pump doesn’t deliver any liquid,

. Pump doesn’t deliver enough liquid,
. Flow is going down,

. Discharge pressure is not enough,

. Driver overloaded,

. Vibration on pump,

. High noise level,

. Bearing overheating.

0 NO O~ WDN -



9.3 SHUT DOWN THE PUMP

9.3.1 Slowly close the shut-off valve in the discharge line.

9.3.2 You may shut down the pump without closing the shut-off valve if there is a device for water hammer
protection on the discharge line or the water hammer is not a considerable level.

9.3.3 Switch off the driver. Ensure the pump set runs down smoothly and quietly to a standstill.

9.3.4 If the set is to remain out of services for a long time close the shut-off valve in the suction pipe.
9.4 CHECKS TO BE MADE WHILE THE PUMP IS RUNNING

9.4.1 The pump must run smoothly, quietly and free from vibration at all times.

9.4.2 The pump must never run dry.

9.4.3 Never run the pump for along period against a closed discharge valve (At zero flow).

9.4.4 The bearing temperature may exceed the ambient temperature by up to 100° C. But must never rise
above 120 C, (Measured on the outside of the bearing housing).

9.4.5 Pump has oil seals. It is maintenance free.

9.4.6 The flexible coupling elements should be regularly checked and replaced as soon as they are
shown signs of wear.

9.4.7 Occasionally check the motor current. Stop motor if the amperage is higher than usual; there may
be jamming or friction in the pump. Make the necessary mechanical and electrical checks.

9.4.8 Stand-by pumps should be run for a short time at least once a week to ensure they are in constant

readiness for operation.

10 DISASSEMBLY, REPAIR AND REASSEMBLY

ATTENTION| Before starting work on the pumpset, make sure it is disconnected from the mains and can
not be switched on accidentally

The pump must have cooled down to ambient temperature, it must be drained and its pressure
must be released. Follow the safety precaution measures outlined in “safety instructions”.



10.1DISASSEMBLY

10.1.1 Close all valves in the suctions and discharge lines, and drain the pump by opening the drain plug.

10.1.2 Remove the coupling guard.

10.1.3 Detach pump suction and discharge flanges and all auxiliary supply lines, disconnect the pump from
the piping system. No need for this operation for the pump when pump casing does not required to
maintenance.For this application pump rotor assembly can be pulled out without dismantling the volute
casing,(together with bearing housing and casing cover).

10.1.4 Unscrew the bolts which mount the volute casing to the casing cover and remove the volute casing.

10.1.5 Remove the pump casing gasket.

10.1.6 Unscrew the impeller nut and take out the impeller, the gasket and impeller key.

10.1.7 Detach the graphite seals from pump cover if fitted.

10.1.8 Dismantle the bearing cover on drive end and remove the shaft assembly off from bearing house.

10.1.9 Detach the front bearing from pump bearing house.

10.1.10 Detach back bearing and oil seals from pump shaft.
10.2REASSEMBLY

10.2.1 Reassembly proceeds in reverse sequence to disassembly as described in Section 10.1. You may
find the attached drawings useful.

10.2.2 Coat the seats and screw connections with graphite, silicon or similar slippery substance before
reassembly. If you can not find any of the above you may use oil instead.

10.2.3 Before install bearings onto shaft, slightly heat bearings and press by mallet or hydraulic devices

from intermediate sleeve

11 SPARE PARTS

Production guarantees to supply the spare parts for pumps for 10 years. You can provide any
spare parts easily.

Let us know the following details on the name-plate, when you order spare parts.

Pump type and size : (LQLRY65-65-260)

Motor power and speed prod.: (15kW - 2900 rpm)

Year and serial number: (Y12104130201)

Capacity and head: (25m?/h - 80 m)



If you prefer to have spare parts in your stock, we recommend you to have the following quantities for A
TWO YEARS operation depending on the number of same type of pumps

Table 4 recommend spare parts for stock

Part name Number of pumps in the system

2 3 4 5 6-7 |89 10+
Shaft (incl. keys) 1 1 2 2 2 3 30%
Impeller 1 1 1 2 2 3 30%
Wear ring (if any) 2 2 2 4 4 6 50%
Ball bearings 4 4 8 8 12 16 50%
Bearing housing - - - - - 1 2 sets
Gasket (set) 4 6 8 9 12 150%
Oil seal 2 3 4 6 7 90%
Graphite seal (if any) 4 6 8 10 |12 14 90%

12 PUMP FAULTS AND TROUBLE SHOOTING

In this section you will find operating faults which may arise, and their causes (See Table 5), and
suggested remedies (See Table 6).

ATTENTION| Before remedying operating faults, check all measuring instruments used for reliability and
accuracy.

The pump must have cooled down to ambient temperature and its pressure must be released
before attempting to remedy faults on parts

Table 5 pump faults

Centrifugal pump faults Reference numbers for cause and remedial action
Delivery rate too low 1,2,3,4,5,6,7,8,9, 21,22

Delivery head too low 2,3,4,56,7,8,9, 21,22

Power consumption of pump too high 9,11, 12, 16, 17, 21, 22, 25

Delivery pressure too high 9,12

Bearing temperature increased 16, 17, 18, 20, 25

Pump housing leaky 23

Heavy leakage of shaft seal 10, 13, 16, 17, 27

Pump not operating smoothly 1,2,3,4,5,6, 8, 11,16, 17, 24, 25, 26

Pump gets hot 2,5,26

Table 6 Causes and remedial action

No. | Cause Remedial action

1. Open isolation valve in discharge pipeline until operating
Delivery head higher than nominal | point is reached.

delivery head of pump. 2. Install impeller with larger diameter.

3. Increase rotation speed (turbine, frequency control, ...)

Pump or pipelines not properly bled
por pip properly Bleed and top off pump or pipelines.

or filled.
Inlet pipeline or impeller blocked. Clean pipelines and impeller.
Air pockets forming in pipeline. Perhaps install a vent valve, or lay pipeline differently.

5 | NPSH plant (inlet) too low. 1. Check fluid level in inlet tank.




2. Open stop valve in inlet pipeline fully.

3. Lay inlet pipeline differently if friction losses are too
high.

4. Check filter in inlet pipeline, if fitted.

5. Check inlet flow conditions of pump.

Wrong direction of rotation of

6 pump. Reverse polarity of any two phases on motor.
7 Rotation speed too low. Increase rotation speed (turbine, frequency
control, ...)

Excessive wear on inner pum
8 pump Replace worn parts.

parts.

Density or viscosity of delivery Consult the factory in the event of faults due to
9 | medium does not comply with non-compliance

pump design data. with design data.
10 | Shaft sleeve damaged. Mount new shaft sleeve.

_ _ 1. Regulate operating point with isolation/control

41 | Delivery head lower than nominal valve in discharge pipeline.

delivery head of pump.

2. Turn off impeller in event of continuous overload.
12| Rotation speed too high. Reduce rotation speed (turbine, frequenzy control, ...).
13 | Shaft seal damaged. Check shaft seal parts for wear and replace if

necessary.

14 | . -
15 | . -
16 | Pump wrongly aligned. Re—align pump as described.
17 Pump twisted. Check pipelines for twists in connections.
18 | Excessive axial thrust. Clean relief bore holes in impeller.
19 | . -
20 Specified coupling half gap not Set coupling half gap as per installation diagram.
complied with.
21 | Motor voltage incorrect. Use motor with correct voltage.
1. Check cable connection.
22 | Motor runs only to two phases.
2. Replace fuses.
1. Tighten screws.
23 | Screws not tight.
2. Replace gaskets.
1. Clean impeller.
24 | Impeller out—of—balance.
2. Re-balance impeller.
25 Groove ball bearing

defective.

Replace groove ball bearing.




26 Delivery rate below minimum. Increase delivery rate to minimum.

o7 Pumped liquid corroding mechanical | Check pumped liquid (e.g.: incorrect temperature,
seal material. concentration, dosing of additives, etc.)

13 SECTIONAL DRAWINGS

13.1LQLRY SERIES PUMP
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Figure 11 section drawing for LQLRY

Table 7 LQLRY series pump section details

Pump Body 14 Bearing 27 Bolt
2 Cap Nut 15 Grease Nozzel 28 Fixed Piece
3 Washer 16 Bearing cover 29 Frame
4 Impeller 17 Key 30 Seal Gasket
5 Key 18 Snap Ring 31 Bolt
6 Snap Ring 19 Retaining Ring 32 Washer
7 Graphite Ring 20 Bolt 33 Washer
8 Pump Cover 21 Fan 34 Washer
9 Bearing Housing 22 Paper Pad 35 Nut
10 Plug 23 Snap Ring 36 Stud
11 Shaft 24 Fan Cover 37 Seal Gasket
12 Dynamic Seal 25 Bolt
13 Retaining Ring 26 Bracket
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