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YBAXAEMbI/A NONb30BATESb

Bnarogapum Bac 3a cgenaHHbln Bamu BbIGOp, XOTUM npuBredb
Balue BHUMaHMWe K cniegytowemy:

1) BHMMaTENbHO NPOYTUTE MHCTPYKLUMKW, CoaepKallmecs B
HacTosILLEeM PyKOBOACTBE, Nepe MOHTaXOM 1 3anyckom arperata; B
YacTHOCTW, cobnogante pekomeHgaumm ¢ noMeTkon BHumaHue n
MpumeyaHus, a Takke UHCTPYKUMK, oBs3aTenbHble ANS UCTONHEHUS!
(Mpw nx Hann4mm).

2) YbeguTecb, 4YTO oOnepauuMuM MO TEXHUYECKOMY OBCNy>X1BaHUIO
NPOM3BOAATCS B COOTBETCTBUM C UHCTPYKLMSMU, COAEPXKALLMMUCS B
HacTosiwem pykoBoactBe. 3) Cobnioparite pekomeHgaumMm o
TexHvke 6e3onacHOCTU, CoaepXaLlvecs B pykoBOACTBE.

4) [oBeoute [0 CBedeHWs oOnepaTopoB U obcnyxuBatoLero
nepcoHana cofepxaHue pykoBoacTBa U obecneybTe  ero
[OCTYMHOCTb.

5) He ucnonb3ynte arperart Ans uenen, He NpegyCMOTPEHHbIX B
HacTosiLeM PyKOBOACTBE.

®dupma Robuschi & K. C.n.A. He HeceT OTBETCTBEHHOCTU 3a cbou,
MOMOMKM, HecyacTHble Cryvan, BbI3BaHHble HecobnopeHnem
pekomeHpauun, cogepxalimxcs B HacTosweM pykosoacTtse. [pu
obpalyeHusax 3a [OMNOMHUTENbHOM MHAOPMauMern Unu Mpu UHbIX
obpalleHusax Bcerga ykasbiBaTb TUM Hacoca M 3aBOACKOW HOMeEp,
cofepxalymecsi Ha Tabnuyke N3roToBUTENS, UMEIOLLECA Ha Hacoce.
®dupma Robuschi & K. C.n.A. coxpaHsieT BCe MpaBa Ha HacTtosiee
PYKOBOACTBO, B CBSA3M C 3TUM, 3anpelyaeTcss MpOU3BOAUTL €ro
NOMHOE MM YacTUYHOe KonmpoBaHve 6e3 MMCbMEHHOro paspeLLeHus
dmpmbl Robuschi.

HOPMbIl TEXHUKU BE3OMNACHOCTU
BHuMaHMe: nepcoHan, UMeKLWMin AOCTYN K Hacocy,
A OOJKEeH TwaTenbHO cobnaaTb BCe HOPMbl TEXHUKMU
6e30MacHOCTM C Lenblo NpefoTBPaLeHUA HecHacTHbIX
crnyyvaes.

Mpwn paboTatowem Hacoce

He npmbnmkatbcs k connam Hacoca.

He «kacaTbCcsi BHeLHMX MOBEPXHOCTENW Hacoca B MecTax
nepekaykm ropsaunmx (TOKCUYHbIX) ra3oB/KMOKOCTEN WU
KMCIOT.

He oTcoeanHsTb TpyGKM Hacoca.

He oTkntoyaTh cuctembl obecneyeHnss 6e3onacHoCTu.

He BcTaBaTb Ha HAacoC UKW Ha CoeAnHNTENbHbIE TPYOKN.

He npubnuxatbca K Hacocy 6e3 COOTBETCTBYHOLLEN
3KMMNUPOBKM (He HadeBaTb OAexAdy C LUMPOKMMU pykaBamw,
rancTyku, 6pacneTbl Unu LEenoYky 1 T.4.)

He HaxoauTbcsi AnutenbHoe Bpems BONWM3M HACOCOB,
paboTtaroLmx ¢ 60MbLLINM YPOBHEM LLYyMa.
He wcnonb3oBaTb Hacoc B pexumax,
yKasaHHbIX B MOATBEPXAEHUN 3aKasa.

He kacaTbCsi yCTPOWCTB CUCTEMbI 3M1IEKTPONUTAHNS.

He npocoBbiBaTh pyku/nanbLbl B OTBEPCTUSA Hacoca.
ObecneunTb HanuMume BONM3M Hacoca CPeACTB TYLUEHUS
noxapa.

Mepen no6biMu paboTamu Ha Hacoce

OTKMOYMTb HACOC U BCNIOMOraTernbHble CUCTEMBI.
OTcoeanHnTb  Hacoc OT  YCTAHOBKM W AoxaaTbes
yCTaHOBMNEHNSA B HAacOoCe aTMOCHEPHOro AaBneHus.

B cnyvae 3axBata ropsyero rasa/napa’kugkocTn 4oXAaTbes
OCTbIBaHMS Hacoca.

Y6eantbca B OTKIIOYEHUU INEKTPONUTaHUA U OTCOeAMHUTL
3MEeKTPOMNpPOBOAKY.

CnuTb  OCTaBLUYIOCH >KMAKOCTb W3 HAacoca, OTBUHTMB
OPEHaXHble KOMMnayku W UCNomb3yss COOTBETCTBYHOLLME
cpeacTea 3alunTbl, €Cnv pedb UOET O TOKCUYHBIX XUOKOCTHAX
WK KUCroTax.
OTcoeguHnTb
KOHTYPOB.
Mpwn paboTax Ha Hacoce

Ybegutbca B TOM, 4YTO BCce onepauuu,
npeabigyliem naparpade, BbiMOMHEHbI.
MpombITe BHYTPEHHWE YacTu Hacoca nocre paboTbl C
ONacHbLIMMU XUAKOCTSAMU COOTBETCTBYIOLLEN XKNOKOCTbBIO.
Mcnonb3oBaTtb ageksaTHble cpeacTBa AnsA NogbeMa Hacoca
1 Tpy6 OCHOBHOrO KOHTYpa.

OTNINYHBLIX OT

pr6bl rmaBHOMo BCrnomMoraTtesibHOro

yKa3aHHble B

DEAR CUSTOMER

Thank you for purchasing a Robuschi product, as we
appreciate your trust. You are strongly recommended to take
the following preliminary actions.

1) The instructions given in this manual must be strictly
followed prior to positioning and operating the machine.
Observe specially the Warnings and the Notes, beside any
possible recommendation given in our order confirmation.

2) The maintenance operations are to be carried out exactly
as described in this manual.

3) The safety regulations are to be fully complied as indicated
in this manual.

4) The operators and the personnel in charge must be well
acquainted with reported instructions, which must be
available to them whenever required.

5) The machine must be used only as described in the
operating manual.

Robuschi & C. S.p.A. will not be liable for any damage,
breakdown or injury deriving from the non-pursuance of the
instructions and directives stated in this Manual.

The type of the pump and its serial number are to be quoted
whenever additional information is requested. The serial
number is printed on the nameplate fixed to the machine.

All rights on this Manual are reserved to Robuschi & C.
S.p.A.. Total or partial reproduction of this Manual is
permitted only with Robuschi’s written authorization.

SAFETY REGULATIONS
Warning: All the personnel that may come in
contact with the pump must observe elementary
safety regulations in order to avoid physical injuries.

Pump in operation

Do not approach the pump connections.

Do not touch external surfaces of the pump conveying hot,
toxic or acid gas/liquid.

Do not disconnect piping.

Do not disconnect safety systems.

Do not step on the pump or on the connection pipes.

Do not approach the pump without suitable clothing (avoid
large clothes, neckties, bracelets, necklaces etc.).

Operators should avoid long exposure to loud noise.

Do not use the pump in operating conditions different from
the ones rated in the order confirmation.

Do not touch components under electric supply.

Do not insert hands/fingers in pump holes or pump openings.
Dispose fire-fighting equipment close to the unit.

Before any pump service

Stop the pump and the auxiliary systems.

Insulate the pump from the plant and restore the atmospheric
pressure into it.

If hot gases/vapour/liquids are conveyed, wait until the pump
returns at ambient temperature.

Disconnect all power supplies and electrical cables from the
unit.

Empty the pump of the residual service liquid through the
drain plugs using suitable protections if liquid is toxic or acid.
Disconnect the main and auxiliary piping.

During pump service

Check that all the operations indicated above have been
completed.

Wash with compatible liquid the internal parts of the pump
operating with dangerous liquids.

Lift the pump and the main piping by suitable equipment only.
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1 TEXHWYECKUE XAPAKTEPUCTUKN HACOCOB

1.1 NMpuHUMN paboTbl
Hacoc cepun RVS 310 ogHOMa3HbIA XUOKOCTHO-KOMbLIEBOW

1. PUMP CHARACTERISTICS

1.1 Functional principle
The “RVS” is a single stage liquid ring pump with automatic

Hacoc C aBTOMAaTUYECKUM KranaHom
cbpoca. *
Hacoc coctont m3 umnmMHOpUYEcKoro

+ discharge valve.

The pump consists of a cylindrical

kopnyca 1,  BHyTpM  KOTOPOro ‘
BpallaeTtcs KpblllbyaTka 2 B 6
3KCLIEHTPUYECKOM PacrofioKeHUu.

KpbinbyaTka NpMBOAWT B [ABMXeHUe |Bcacosanue
pabouylo KUOKOCTb, KOTOpasi Moj Suction
OecTBMEM  LEHTPOGEXHON  cunbl 1
pasmeLlaeTcs KONbLOM 3 B
KOHLEHTPUYECKOM pacrnonoXeHun
OTHOCUTENBLHO LUMUHAPUYECKOTO

kopnyca. 2

["a3 BcacbiBaeTCcsa 4epes cneumanbHoe
oTBepcTMe 4, pacrofioXeHHoe Ha

Kommpeccus
Compression

element 1 wherein the impeller 2
rotates eccentrically.

Bboimyck

t The impeller moves the service
Discharae

liquid, which, because of the
centrifugal force, turns into ring 3,

4 concentric to the cylindrical
element.

8 The gas is sucked through the inlet

5 opening 4 on the front plate, than it
is compressed (5) and

Puc. 1 dischargeds through the pump

nepegHe naHenu 5; Coxumaetcs

KOnbLUOM XWAOKOCTW, nNocne 4ero BbllyCKaeTCca 4epes

BbiMyCKHOE OTBepcTMe 6, Takke pacrnorfioXeHHoe Ha
nepegHen naHenu.

1.2 Oco6eHHOCTH KOHCTPYKLMN

1.2.1 OnopHoe noxe

MoHOb6noYHbIE Hacocbl M (MoLHOCTb 3,7,14,16)
MOHTUPYIOTCS HEenocpeacTBEHHO Ha dnaHue

yHucpmumposaHHoro anektpomotopa UNEL-MEC B35 n
nUMnennep KpenuTcsl Ha yanMHeHHOM Barie MoTopa.

Hacocel ¢ ynopom /SG (mowHoctb 7,14,16,17,21)
MOHTUPYHTCS HaBeCHbIM 06pa3oM Ha YyryHHoe Noxe Ha ABa
3KPaHUPOBAHHbIX LLIAPUKONOALLMUMHMKA C BEYHON CMa3KoMW.

B Hacocax ¢ mowHocTblo  23,25,30,40 wumnennep
MOHTUPYETCA LEHTpanbHO Ha [Ba YyryHHbIX JloXa C
3KpaHUPOBaHHLIMU MOALUMMHUKAMM Ha BEYHOW CMaske Ans
mogenemn Ha 23, 25, n ¢ macnenkamu ansa mogenu 30, 40, 60.

1.2.2 YnnoTHeHue Bana

Ha Bcex Hacocax MOLWHOCTbIO [0 25 CMOHTMPOBaHBbI
OQVHapHblE  MEexXaHW4Yeckue YMroTHEHWs, OTBedvaroLme
HopmaTtuBy DIN 24960, cmaunBaemble paboyen XUOKOCTbIO
Hacoca.

Ha Hacocax wmowHocTeto 30, 40 e 60 wmoryt ObiTb
CMOHTUPOBaHbl HaOWBHbIE  YMMOTHEHMS, OAWHApPHbIE WU
[OBOVHbIE MexaHM4eckme, cMadnBaemble paboyen XnaKoCTbio
Hacoca Un OYMLLEHHOW XNOKOCTbIO U3BHE.

Ban He HaxoguMTCa B KOHTaKTe C MepeKkaynBaemom
XXNOKOCTbIO UM ra3oM, 3a UcKnoyeHnem mogenen 23 e 25.

1.3 UpeHTUdMKaLMOHHBbIE KOAbl Hacoca

Ha noeHTndukaLmoHHom Tabnmnyke kaxgoro Hacoca ykasaHo:
I'IpumeanMe: Bonee AeTtarnbHoe onucaHue BCeX
KOMMOHEeHTOB Hacoca MOXHO HauTH B

COOTBETCTBYHOLIEM KaTanore, nm6o obpaTuBLIMCbL B Haly

CEpPBUCHYIO CIYX0y.

-Twun Hacoca - Pump type

-3aBoackon Homep - Serial number
-MpowussoguTensHocTb - Capacity (m3/h)
-MowHocTb- Power (kW)

-[laBneHune BcackiBaHus - Suction pressure p1 (mbar)
-CkopocTb BpalleHus - Pump speed n RPM

1) MowHocTb - Size
3,7,14,16,17,21,23,25,30,40,60
2) Cepus - Version
M  MoHobnou4HbIli — Close coupled
SG Jloxe — Bearing bracket
C  Mogenb komnpeccopa — Compressor version

discharge opening.

1.2 Construction

1.2.1 Bearing bracket

The close coupled pump version /M (size 3,7,14,16) is
directly coupled to the flange of a standardized electric motor
UNEL-MEC B35 and the overhang impeller is supported by
the electric motor bearings.

The pump with bearing bracket version /SG (size
7,14,16,17,21) is overhang supported by a cast iron bracket
with two sealed ball bearings life lubricated with grease.

For the pumps size 23,25,30,40 the impeller is mounted
between two cast iron bearing brackets, with bearings grease
lubricated (sealed and life lubricated for sizes 23-25, and
lubricated by a lubricator for sizes 30 and 40).

1.2.2 Shaft seal
Up to size 25 the shaft is sealed by single mechanical seal
according to DIN 24960 flushed by pump’s service liquid.

Shafts of sizes 30 and 40 can be sealed by: soft packing,
single or double mechanical seal flushed by service liquid or
by an external source of clean liquid.

The shaft is not in contact with the pumped liquid or gas
(sizes 23,25 excluded).

1.3 Identification code
The nameplate fixed to the pump shows the following data:

Note: For more information about material of the
pump components, please see also the relevant
catalogue or contact us.

CT Konnekrtopsbl - Manifold

_ McnonHeHue KpbinbyaTtka Kopnyc
CR Cenapatop - Separator . Execution Impeller Body
3) MaTtepuansl ncnonHeHus - Execution
02.09.06.24 (Cwm. see Ta6n.1) 0002 G-CuSn5Zn5Pb5 UNI 7013 G200 UNI ISO 185
0009 GS 400-15 UNI ISO 183 G200 UNI'ISO 185
0006 GX 6CrNiMo 2011 UNI 3161 | GX 6CrNiMo 2011 UNI 3161
0024 GX 6CrNiMo 2011 UNI 3161 G200 UNI ISO 185

Taén. 1
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2. OBJNIACTb NPUMEHEHUA
BogokonbueBble Hacocbl cepun RVS  wucnonesyT ans
MoNyYyeHnss BaKyyma W [AaBNeHNs C  WUCMOMb30BaHWEM
aTMocdepHOro Bo3dyxa W/WMW WHEPTHbIX rasoB, CyXuMX Wn
BMaXHblX, C MpedenbHbIMW MNapameTpamu 3KcniyaTauuu,
yKasaHHbIMK B nap. 2.1 e 2.2.
BHumaHue: Mpu pabote c pa3snUyHbIMKU rasamm
0obpaTMTbCA B Hally CEpPBUCHYHO CryX0y.
B 1abn.2 ykasaHbl npegenbHble napameTpbl 3KCnnyatauuu
Kapkgoro Tvna yHKLMOHUPOBaHMSA Hacoca.

2. OPERATING FIELD

RVS design liquid ring pumps are suitable for vacuum or
pressure operation with atmospheric air and/or inert gas, dry
or wet, into the limits indicated in par.2.1 and par.2.2.

Warning: For other gas handled, please consult
us.
Tab. 2 indicates the operating limits valid for every type of
pump operation.

Note: If the temperature of the gas/vapour handled
MowHoCcTb Hacoca — Pump size 3 [7]14]16]17]21]23[25][30[40] 60
CkopocTb BpalleHus max. — Max. speed (rpm) | 3450 1750 1250 | 890
TemnepaTypa BcacblBaeMoro rasa max. - Max. gas intake temperature | (°C) 100
TemnepaTypa pabodeln xunakoctm max. - Max. service liquid temperature (°C) 70
BsaskocTb paboyen xmngkoctn max. - Max. service liquid viscosity (cSt) 8 | 20
Tabn.2

MpumeuvaHune: Ecnu TemnepaTypa BcacbiBaemoro
rasa/napa Bbllle AOMYCTUMOro MakcUMyma, o6paTuTbes
B Hally CEPBUCHYIO CNyx6y.

2.1 MpepenbHble napameTpbl (PYHKUMOHUPOBAHUA NoOA
BaKyyMOM

B aToM cnyyae [aBneHue Ha BcacbiBaHWM Hacoca HWXe
aTMocepHoro (BO3MOXHO, C HebonbMM MpeBbllLUEHNEM
OaBneHna u3-3a neperpy3ok B BblMYyCKHOM
KOHTYpe).

Ha T1abn.3 ykasaHbl npefenbHble 3HAYEHUs! MPEBbILLEHUS
BbIMYCKHOIO AaBMeHNst Hacoca NoA BakyyMOM.

exceeds the maximum allowable value, please consult
us.

2.1 Limits during operation in vacuum

The pump intakes the gas at pressure lower than the
atmospheric pressure, and discharges it at atmospheric
pressure (or with overpressure due to the discharge duct).

Tab.
3 shows the values of the maximum overpressure allowable
during operation in vacuum.

MowHoCTbL Hacoca— Pump size 3]7[14]16[17]21]23[25[30][40]60
MuHMManbHoe AaBneHve Ha BcackiBaHuM - Min. suction pressure (mbar) 33

lMpeBbilueHre BbinyckHoro aaenexns max. /M - Max. discharge overpress. /M | (mbar) 100 | -

MpeBbllweHKe BbINyckHOro AaeneHns max. /SG - Max. discharge overpress. /SG (mbar) - | 200 | 300

Ta6n

MpumeyaHue: Ecnu npeBbilieHne BbINYCKHOro AaBneHus
Bbllle AONYCTUMOro MakCMMyMa, 06paTUTLCS B Hally
CEepBUCHYIO CIyXGy.

MwWHMMarnbHO JOMyCTUMOE [aBrieHue Ha BCacbiBaHUK

3aBMCUT OT TemnepaTtypbl pabodert XuOkocTn K
E onpegensieTcs, Kak nokasaHo Ha puc. 3, B

3aBUCMMOCTU OT "KpMBOW nNpeferibHOro 3HadeHust
napameTpa BcacbiBaHua”. 3JTa KpuBasa OTAeNsieT 30HYy
HopMarnbHOro OYHKLMOHUPOBAHUSI OT 30HbI HEXENATENbHOIo
PYHKLMOHNPOBAHWA C KaBuTaumen.
Ha agvarpamme nokasaHo M3MEHEHWE MPOU3BOAUTENBHOCTU
Hacoca B 3aBMCUMOCTM OT TemnepaTtypbl paboyen XunakocTtu
Ha onpeaeneHHoe 3Ha4YeHne AaBreHnst Ha BcacbliBaHUMN.

BHumaHue: [MMpopgomxkutenbHoe (YHKLUMOHMPOBaHME C

KaBuTauuemn MOXeT npuBecTn K cepbe3HoMy
noBpeXAeHUIo Hacoca.

BcacbiBaemass XuakocTb MOXeT OblTb npeacTaBneHa
HEKOHOEHCUPYOLWUMUCA FasamMn UM napamu; Oornyckaetcs
NpUCyTCTBME  MbIM WU  KUOKOCTMW. MakcumanbHo

JOMNyCTUMBIA HaMop XMOKOCTM Ha BcacblBaHUM MokasaH Ha
Tabn.4.

BHumaHune: CnuniLKOM BbICOKUIM HaMop XUAKOCTU Ha
BcacbIiBalwleNn TroprioBUHE  MOXeT MpPUBECTU K
cepbe3HOMy NOBpeXAEeHUIO0 Hacoca.

3

Note: If the discharge overpressure is higher than the
maximum allowed overpressure, please consult us.

The minimum suction pressure depends on the service water
temperature and it is possible to evaluate it by using diagr am
E of fig.3 in correspondence of the “suction possibility
limit curve”. This curve divides the correct from
cavitational operating field.
Diagram gives the flow rate variation of the pump depending
on the service water temperature for a given value of the
suction pressure.

AN

The intake fluid may consist of incondensable gas or
condensable gas/vapour mixture; a limited quantity of light
suspended particles and liquid is allowed. The maximum
allowed liquid flow at suction is indicated in tab. 4.

Warning: Long operation under cavitation
conditions may seriously damage the pump.

Warning: Too high intake liquid flow may seriously
damage the pump.
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E MpumeyaHue: B cny4yae HeobxogumocTu Gonee
BbICOKMX MoOKas3aTene o6bema >XWOKOCTU Ha

BCacbIBaHMU, YeM YyKa3aHoO Bbille, obpaTutecb B Hally

CEepPBUCHYIO CNyXOy.

2.2 MNpepenbHble napamMeTpbl (PYHKLMOHUPOBaAHUSA MNoA

baBneHnem

B aTom cnyyae pgaBneHve Ha BcacbiBaHUM Hacoca paBHO

aTMocdepHoMy NGO HEMHOMO HWXKe ero (U3-3a neperpysok B

BbIMYCKHOM KOHType unu Ha unbTpe), a BbINyCcKHOe

OaBrneHune Bbille aTMOCHEPHOTO.

Ha 1abn.5 nokasaHbl napaMeTpbl MakcumarnbHO 4OMNYyCTUMOro

anddpepeHumanbHoro AaBneHns npu  yHKLUMOHUPOBAHMM

COOTBETCTBEHHO npu 50 1 60 Hz.

BHumaHue: ®PyHKuMoHuMpoBaHue ¢ aAuddepeH-
uManbHbIM AaBneHueM 6onbluMM, 4YeM YyKasaHo

Bbllle, MOXeT npuBecTn K Ccepbe3HbIM
noBpeXaeHUsM Hacoca.
MpumevaHue: Ecnu paBneHMe BcacbiBaHUA

E OT/INYHO OT aTMocepHoro, ob6paTUTbCs B Halle
CEepBUCHYIO CNyX0y.

Note: For special application and for suction of
bigger quantity of intake liquid please consult us.

™~

2.2 Limits during operation in pressure

In this case the pump intakes at atmospheric pressure (or
with a small under pressure due to the suction duct or to the
eventual suction filter) and discharges at higher pressure.

Tab. 5 indicates the values of the maximum differential
pressure allowable during operation in pressure respectively
at 50 and 60 Hz.

A Warning: Operation with differential pressure
higher than the maximum allowable value
may seriously damage the pump.

E Note: For suction pressure different from the
atmospheric pressure, please contact us.

MakcumanbHoe andcepeHumanbHoe gaBneHue - Max. differential pressure (mbar)

MouwHocTb Hacoca — Pump size 7 14 16 17 21 23 25 30 40 60
Hacoc cepwm — Pump version /SG - / 50Hz 1000 | 900 [ 1000 | 900 | 800 | 1300 | 1200 | 1600 | 1100 | 2200
60HZz 1000 | 900 | 1000 | 900 [ 800 | 1100 | 1000 | 1500 | 1000 | 2200
Hacoc cepumn — Pump version /C S0Hz = = = = - 12000 1 2000 | 2000 | 2000 =
60Hz - - - - - 1800 | 1800 | 2000 | 2000 -
Tabn .5

15°C
1.0

0.9
20°C

0.8
25°C

0.7

30°C

[aeneHne Ha BCaCkIBAHWW

0.6
35°
40°C

45°C
50°C

05
KaButauua
0.4

0.3

25 30 40 50 60 70 80 90 100

150
CooTHOoLLEeHWE NpoOU3BOONTENBHOCTH

Temnepatypa paboueii ¥uokocTH

30Ha HOPMankLHOM
(hYHKLUMOHMPOBaHUA

Kpuwean npefensHoOro nokasarterns
BO3MOXHOCTH BCAcbIBAHMA

200 250 300 400 500 600 700 10004
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Puc. 3
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3 CKNAOUPOBAHUE

3.1 CHATHe ynaKkoBKMN

Mpu nonyyeHun Hacoca Bceraa npoBepsiTh:

- CooTBETCTBME JOKYMEHTOB MOMY4YEHHbLIM TOBapam.

- Hannmuve BO3MOXHbLIX CregoB  MOBPEXAEHUs  Mpu
TPaHCNOPTUPOBKE.

BHumaHue: OCTOPOXHO CHATb yNnaKoBKY,

npousBeas  yTUNu3auuMl  BCEX  3IeMEHTOB,
KOTOpble MOryT nNpeAcTaBnsATb oOMNacHOCTb (rBo3aum,
WenkKu u T.4.).

3.2 MNepemeweHune

Ons noabema Hacoca unu 6noka Hacoca Ha dyHOAMEHT
MCMnonb3oBaTb TPOCbl B XOPOLUEM COCTOSIHUM W KPHOKM, Kak
nokasaHo Ha puc. 4, ¢ y4eTOM napameTpoB Beca, YKa3aHHbIX
B Tabn.17.

3.3 XpaHeHue

Ecnu Hacoc paboTtan, NomHOCTbIO CrMTb U3 HEro KUAOKOCTb,
yOoanuB BO3MOXHbIA  KamnbUMEBbIA 0CagoOK C  MOMOLbH
nekanbumdukartopa (cm. nap.7.1).

XpaHuUTb HacoC B 3aKpPbITOM, MPOXIadAHOM U CyXOM
NMoMeLleHnn, He noaBepXXeHHOM BuOpauun. 3anonHUTb
HamnomnoBMHY HACOC >KWOKOCTbID MPOTUB  pPXKaBYMHbI U
NPOBEpPHYTb €ro BPY4YHYH Ansi obec-neyeHusi CcMasku Bcex
BHYTPEHHMX YacTeM.

CnnTtb 13 Hacoca BoAy, OTKpbIB crieuuarnbHble Ape-HaxHble
npo6ku.

3aKkpbITb OTBEPC-TUS, BbLIXOASLME BO BHYTPEHHWE 4acTu
Hacoca.

MOKpbITb BHELUHWE HeKpalleHble MOC-KOCTU  3aLLUTHBLIM
COCTaBOM OT pXaB4uuHbl. CmasbiBaTb BHYTPEHHWE 4acTu
Hacoca Kaxgble 3 Mecsiia Unu, Npu NoBbILLEHHOW BRaXXHOCTH
Knuwvara, Yaile.

3. STORAGE

3.1 Unpacking

Check the following delivery conditions:

- Correspondence between documents and received
materials.

- Eventual damages due to transport.

Warning: Remove with care the packing and clear
all the dangerous elements (nails, splits etc.)

3.2 Handling

Lift the pump or the unit by using suitable cables as shown in
fig. 4.

For weights refer to tab. 17.

3.3 Preservation

If the pump ran already, empty the pump from the residual
service liquid and clean the pump by using a suitable
decalcifying solution (see par. 7.1).

Keep the pump in a cool, closed and dry environment.
Preserve pump from vibrations.

Fill half of the pump with rustproof oil and rotate the shaft for
few revolutions to lubricate all the internal parts.

Drain the pumps by unscrewing the drain plugs.

Close all the pump openings.

Protect all the external not painted surfaces by using
rustproof oil.

Renew the internal preservation every 3 months or more
frequently if the climate is particularly damp.

Tunopasmep —
size 3/M

Tunopasmep — Size
23-25-30-40-60

ME

Cepus - Version
Y

Puc.4

VYcranoeka — Unit VYcranoBka —

C UnitL
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4 MOHTAX

4.1 YcTaHOBKa
Hacoc wnu 6Gnoku Hacoc-anetpomMoTop Ha  obulem
byHOaMeHTe OOMKHbI YCTAHABNUBATLCA FOPU3OHTANbHO Ha

4. MOUNTING INSTRUCTIONS

4.1 On-site positioning

The pump or the unit with pump and motor on common base-
plate have to be set horizontally on an even surface made out
of concrete or with a steel frame and fixed using bolts through
the relevant holes. For /M version, put shims

POBHYIO, >XenaTefnlbHo OEeTOHHYH, MNOBEPXHOCTb, WM Ha
cTtanbHble ©Oankm ¢ 6GONTOBBIM  Kpenexom

yepe3 COOTBETCTBYyNOLME OTBepcTus. [Ons Grandezza
HaocoB cepun/M, BCTaBUTb MNpPOKNagkM Mog pompa
HOXKM  3fIeKTPOMOTOpa, Kak MokasaHo B 3/M
Tabn.6. 7/M
MonesHble rabaputbl Ans YCTAHOBKW yKa3aHbl 14/M

B COOTBETCTBYIOLLEM katanore. Briok 16/M
3neKkTpoHacoca [AOMMKEH YCTaHaBNUBaTbCS B

MecTe, UMelLeM OOCTyn CO BCEX CTOPOH,

ynctom u obecnednBatoleM [OCTATOYHYH BEHTUNALMIO

ANEeKTpoMOoTOpa.

MpumeuaHue: Mpu HeropuMsoHTaNLHOM MOHTaxe
o6palaTbecs B Hally CEPBUCHYIO CNyx6y.

4.2 CoepgnHeHue Tpy6

aGapuTbl NaTpybKoOB yka3aHbl B Tabn.16

4.2.1 OCHOBHbIe KOHTYpbI TPY6

Mpu coeguHennn Tpyb obpaluaTe BHUMaHWE Ha cneayoLlee:
CHATb TopueBble 3arnywku TOMbKO Mepef COeAuHEeHueM
Tpy6. OAns m3bexaHus HEHY>XHOro MOBbIEHNS OaBreHus
BbIxoAHas Tpyba MoxeT OblTb NOAHATA Ha BLICOTY He Bonee
1 M Hag cnaHuem Hacoca. Ha nepsble 100 yacoB paboTbl
YyCTaHOBUTbL UNbTP Ha NMHWMKU BcacbiBaHus. YbeauTbcs, 4To
AvameTp Tpy®6 He MeHblle AuameTpa naTpybkoB Hacoca.
Ynanutbe u3 TpyO BCe MOCTOPOHHME 3MEMEHTbI, Takue Kak
Harap cBapku, rariku, 60nTbl 1 BETOLLb.

C nomoLblo CTPenok, Mmelowmxcs Ha naTpybkax Hacoca,

NpoBEpUTL npasusb-

HOCTb YCTaHOBKM

BcacbIBatoLLEN 7]

BbIMYCKHOMN Tpyo.

Y6eautbca, 4TO napsbl
¢hnaHues napannernbHsbl

" npaBUnbHO

COCTbIKOBaHbI.

Y6eautbes, yTo - LA
npoknaakM draHues He

BbICTYyNaroT BHYTPb.

TpyBbl  He  OOMKHbI

okasblBaTb  [aBreHus Puc.5(a)

CBOMM BeCOM Wnn TennoBbiM paclimpeHmem Ha ﬂany6KM
Hacoca.

4.2.2 Tpy6bl nogaum paboyen XXNOQKOCTU
Ha kopnyce Hacoca nmetotcs natpybku ons nogaymn paboyen
XupkocTtu (Tabn.16).

4.3 MoHTax akceccyapoB

4.3.1 NMpoTnBOKaBMTALMOHHbIN KnanaH
MpoTuBOKaBUTaUMOHHBIA knanaH cepun VGB cylliecTtBeHHO
yMeHbLIaeT npobnembl kaBuTaummu. [poTYBOKaBUTALMOHHBI
KnanaH criegyeT MOHTMpOBaTb, Korga Hacoc paboTaeT nog
BaKyyMOM, €ro fydlle yCTaHaBnuBaTb B pexume, GrnM3kom K
BO3HMKHOBEHWNIO KaBWUTauWMW (OaBfiEHUE BCaCbIBAHUWM HUXe
100 mbap, npokadka XWOKWUX rasoB WM KOHOEHCMPYEMbIX
napoB, paboyas XuaKoCTb C BbICOKMM AaBMEeHUEM napa unm
HarpeTasi). CMOHTUPOBAaTb NPOTUBOKABMTALUMOHHbLIVA KnanaH,
Kak nokasaHo Ha puc.5(a).

KnanaH

A BHuMmaHue: MpoTMBOKaBUTALMOHHbLIN
cnegyeT MOHTUPOBaTb BEPTUKANbHO.
BHumaHue: PaboTa npu NOfHOCTLIO NepeKpbITOM
A naTpy6ke BcacbiBaHus npuBOAUT K
BO3HUKHOBEHUIO KaBUTaUUM B Hacoce Jaxe npu
HanUyYMM NPOTUBOKABMTALMOHHOIO KrnanaHa.
Ecnu B nepekauvMBaembiil ra3 He OOMMKEH nonagaTb BO3QyX,
COEQMHUTbL KnanaH C pe3epByapoM cenapaTopa, Kak
nokasaHo Ha puc.5(b).

Techno

Tab .

Spessore under the feet of the motor as indicated in
(mm) tab. 6.
15 The overall dimensions, useful for the
60 installation are indicated in the relevant
50 catalogue.
60 The unit has to be installed in a free and
6 clean site. The installing space must grant
sufficient ventilation for the electric motor.
Note: Should the pump not be positioned

horizontally, please consult us.

4.2 Piping installation
Dimensions and positions are indicated in tab. 16.

4.2.1 Main connections

To connect main piping, follow with care instructions below:

Remove flange protections only before connecting pipes.

The discharge pipe level can be maximum 1 m over the pump

flange in order to avoid overpressure.

Install a strainer in the suction piping for the first 100 hours of

operation.

Check that the diameters of the pipes are not less than the

diameters of the pump flanges.

Clean the piping and remove welding scales, nuts, bolts and

rags.

Check by the

arrows on

© , the pump

| flanges the

. correct
position  of

| the suction

|

\

Hjj =

T/ V6B

and
discharge.
47\ Check that
correspondin
flanges

Puc.5(b) %atch

perfectly.

Check that gaskets do not protrude into the pipes.

Avoid stress caused by the piping on the pump flanges due to
their weight or thermal distortion.

4.2.2 Service liquid connections
Service liquid connections are present on the body pump
(dimensions in tab.16).

4.3 Accessories installation

4.3.1 Anti-cavitation valve

The anti-cavitation VGB valve sensibly reduces cavitation
problems. It has to be installed on pumps working in vacuum.
The valve is effective when the pump approaches the
cavitation field zone (absolute suction pressure less than 100
mbar, hot gases and vapours conveying, service liquid with
high vapour pressure or temperature).

Install anti-cavitation valve as shown in fig. 5 (a).

Warning: The valve has to be installed vertically.
2 Warning: Operation with suction port closed
If the gas conveyed must not be contaminated by air,

results in pump cavitation. Anti-cavitation valve
does not prevent cavitation in this condition.

A the valve has to be connected with the separator tank

by a hose as shown in fig. 5(b).
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4.3.2 ABTOMaTN4e€CKMI APEeHaXHbIN KnanaH
ABTOMaTMYEeCKUN [fOpeHaxHbin knanaH VAD nossonser
NPOM3BOAWUTL [OPEHaX WU3MULIKA >XUOKOCTU, WMELMIACS
BHYTPM Hacoca BO BpeMsl OCTaHOBKW. [peHaxHbI KnanaH
cnepyeT ycTaHaBnuBaTb Ha Hacocax, paboTaklowmx nop
BaKyyMOM, Npu HOpMarnbHOM (PYHKLUMOHUPOBaHUM N3 HETO He
OOIMKHO HabnogaTbes NpoTeyvek paboyen XUaKoCTy.

Ha puc.6 ykaszaHo MecTo MOHTaxa KranaHa Ha Hacoc.
[ 1 [ ]

4.3.3 O6GpaTtHbIX KnanaH
O6patHbin  knanaH VAC nossonset nsonupoBaTb Hacoc oT
YyCTaHOBKM Npun ero octaHoBke. CTOMNOPHbLIN knanaH cnepyet
yCTaHaBNMBaTb Ha BcacbiBawllem naTpybke npu pabote nog
BakyyMoM (CM. puC. 7) WM Ha BbINyCKHOM naTpybke npu
paboTe nog AaBrneHveMm.

Puc.7

4.3.4 Konnektop

[Ons  HacocoB  MOLLHOCTH

23,25,30,40
paboTalWwmnx B pexuMe BaKyyMHbIX MOXHO YCTaHOBWUTb

(cepua  CR)

KONMMeKTop  9KOHOMar3epa Ha  BbINMYCKHOM  naTpyoke.
Konnektop no3BonsieT OTAENsTb Xuakyto asy oT
razoobpasHow (BO3MOXHO TOMbKO NpU AaBNEHUN BCaCbiBaHUS
Hwxe 500 mbar) u yacTnyHo Bo3BpaLLaTh paboyyto XUOKOCTb
yepes KOHTYp peLmpKynsiLmm, Kpensimmncs K
COOTBETCTBYIOLLEMY COeaAMHEHUIO (CM. puc.8).

4.3.2 Automatic drain valve

Automatic drain valve, VAD design, enables the pump for a
new start-up. The valve drains the excess of the service liquid
present in the pump during stops.

Drain valve has to be installed only for vacuum operation.
During operation there must be no liquid leakage from the
valve.

Install the valve as shown in fig. 6.

S

Puc.6

4.3.3 Check valve

The valve insulates the pump from the plant when the pump
stops.

The check valve, VAC design, insulates the pump on the
suction flange for vacuum operation (see fig. 7) and on the
discharge flange for pressure operation.

A
i

N N

I

|

|

|
il
o

F 1T 11 9.7

T\ | |/ @D

4.3.4 Separation manifold (economizer)

For pump of size 23,25,30,40 (CR version) operating in
vacuum a separator manifold can be installed to the
discharge.

The manifold separates the gaseous phase from the liquid
one (efficient only for suction pressure of less than 500 mbar
absolute) and recovers partially the service liquid with the
auxiliary piping, as shown in fig. 8.
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4.4 MoHTaXHble cxeMbl

Bo Bpemsi paboTbl Ha HacoC [OMMKHA MOCTOSHHO NoAaBaThbCs
paboyas KMOKOCTb, KOTOpasi BbIBOAMTCS BMecTe C
nepekavymBaeMbIM ra3oM Yepes BbiMyCKHOM naTpybok. Pacxog
paboyei Xuakoctn ykasaH B nap. 5.6. Pabouyas xuakocTb
HarpeBaeTCsl OT COaBMNMBaHWA rasa M [OOSMKHA MOCTOSHHO
06HOBNATLCA. Ha npMBOAMMBIX HMXE MOHTaXHbIX CXemax
nokasaHa npuHUMNManbHas cxema obecneveHus nogayn
paboyen XWAKOCTW, OTAeneHus rasoobpasHonm asbl oT
paboyen XMAKoOCTU U ee OXMaxaeHs.

®dupma Robuschi & K C.n.A. He HeceT kakon-nu6o
OTBETCTBEHHOCTU B Clly4ae HeCOOTBETCTBYHOLLEro
HOpMaTUBaM NOAKMHYEHUA CUCTEMbI TMAPABIIMKN.

4.4 Installation diagrams

During operations, the pump must be continuously fed with
the service liquid. The liquid is discharged together with the
gas conveyed from the discharge flange.

The service liquid flow rate is indicated at par. 5.6.

The service liquid is heated by the gas compression and it
has to be continuously renewed.

In the figures below installation diagrams for three basic
circuits.

AN
i

Robuschi & C. S.p.A. refuses all responsibilities
for hydraulic connections not complying with the

6

1 Hacoc - Pump 8 3anopHebin knanaH — Shut-off valve

2 PesepByap cenapaTtopa - Separator tank 9 LimpkynsiumoHHein Hacoc — Circulation pump

3 Pacxogomep — Flow meter 10  TennoobmeHHuk — Heath exchanger

4-12 PerynupoBoyHbin  knanaH — Flow 11 KnanaH oxnaxgatowen xugkoctn — Cooling 6
regulation valve liquid valve

5 AnekTpoknanaH — Solenoid valve 13  TepmomeTp - Termometer

6 KnanaH by-pass — Bypass valve 14  Pene ypoBHsi — Level switch

7 PunbTp - Filter

4.4.1 KoHTYp HepereHepMpyemMomn XXuaKocTu

B aTom cnyyae Bcsi paboyast xuaKoCcTb NOAAETCA Ha Hacoc n3
BHELLHEro NCTOYHMKa U nepekavmBaetcs B cnue (Pnc.9(a)).
pekomMeHOoBaH, korga paboyasi KMOKOCTb WUMeeTca B
[OCTaTOMHOM KOMMYECTBE M HEBO3MOXHO €€ 3arpsis3HeHue
nepekaynmBaemblM rasom. [aeneHue nogaynm pabouyen
XUOKOCTM OOMKHO ObiTb He MeHee, Yyem Ha 1 Bap, Bbiwe
MaKkcMMaribHOro AaBfieHust Ha BcacbliBaHWM Hacoca.

4.4.2 KoHTyp C 4acTU4YHOM peumpKynsaumen padouyen
XKNAKOCTU

B aTom cnyyae pabouasi XMAKOCTb YAaCTMYHO BO3BpalLaeTcs
Ha HacoC BMECTE C 4YaCTbl CBexen paboyen XMAKOCTU U3
BHELLHEro UCTOYHMKA, Apyras ee yacTb nepekadvnBaeTcs Ha
cnuB (Puc.9(b)).

TeMmnepaTypa XMOKOCTM Ha BXxode Hacoca byaeT Bbille, Yem
Y CBEXEWN XMAKOCTU.

443 KoHTyp Cc nonHowW peuupKynsauuen
XKnpKkocTtu

B atom cnyyae paboyas XMAKOCTb YaCTUYHO BO3BpaLLaeTcs
Ha Hacoc 6e3 gobaBrneHus ee M3BHe, KPOME KOMMeHcaumm
ucnapenusi (Puc.9(c)).

TennoobmeHHMKk 10 obecneunBaeT oxnaxaeHue pabouen
Xugkoctn. Hacoc moxeT obecneunTb LMpKynsumio paboyen
Xugkoctu (npy paboTe nogd BakyyMOM) TONbKO B TOM Cryyae,
€cnv NoTepu Harpy3ku B TEMnOOOMEHHMKE He NpeBbIaloT
100 mbap, a abcontoTHOe gaBneHue BcacbiBaHWsi HUxe 600
mbap.

Mpn Gonee BbICOKMX MOKasaTensx AaBfEHUs BCACbIBAHWUS
unu npu pexvmMe paboTtbl Hacoca stand-by B onpegeneHHble
nepvoasbl Heobxoanmo nveTb BCMNOMOraTenbHbIN
LIMPKYNSALMOHHBINA 9 Ha NIUHUK PELMPKYALMN.

pabouen

Puc.9
law in force.

4.4.1 Once through circuit

The service liquid is conveyed from an external source into
the pump and it is discharged out (fig. 9 (a)). The once
through circuit is recommended when the service liquid is
available in sufficient quantity and does not present any
problem as sewage (polluting-free liquid or not contaminated
by the intake gas).

The feed pressure for service liquid must be at least 1 bar
higher than the maximum suction pressure for the pump.

4.4.2 Partial recirculation circuit

In this case the liquid is partially recirculated toward the pump
together with some fresh liquid fed from an external source
and the remaining quantity is discharged out of the pump (fig.
9 (b)).

Temperature of the service liquid at pump inlet will be higher
in respect to the fresh liquid.

4.4.3 Total recirculation circuit

In this case the service liquid is totally recirculated toward the
pump without adding external fresh liquid (only make-up
equal to the quantity evaporated during operation fig. 9 (c)).
The heat exchanger 10 provides to cool the service liquid.
The pump recirculates the service liquid (in vacuum
operation) only if the pressure drop of the heat exchanger is
less than 100 mbar and only if the suction pressure is less
than 600 mbar absolute.

For higher suction pressure or if the pump is working in
stand-by operation must install an auxiliary circulation pump 9
in the service liquid pipeline.
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4.5 Mydpra

MoHo6o4Hble Hacocbl /M (MowWwHOCTL 3+16) MOHTMpYHOTCSA
HenocpeacTBEHHO Ha chnaHue anekTpomoTopa. B Hacocax ¢
noxem /SG (MowHocTN 7+21) 3aNeKTpoMOTOP MOHTUPYETCS
Ha obLLee noxe Hacoca-mMoTopa Yepe3 MydpTy C aNacTUYHbIM
ynnoTHeHuem (par.4.5.1).

B Hacocax mowHocTeln 23+60 HeobxoaMMo npeaycMoTpeTb
obwun  cyHOaMeHT ©M  MOXHO peanu3oBaTb npsaAMoe
coeavHeHve ¢ ynrnoTHeHuem (nap.4.5.2) ¢ anekTpoMoTOpOM
UNn coeanHeHne ¢ peMeHHou nepegaden (nap.4.5.3).

4.5.1 Mydta c ynpyrum anemeHTom /SG

TwaTtensHO  O4MCTUTL  UeEHTp  drnaHua Hacoca M
3NeKTpoMOTOpa OT BO3MOXHOIO 3arpsi3HEHWs Unu OCTaTKOB
Kpacku.

4.5 Coupling

The close coupled pumps /M version (sizes 3, 16) are directly
coupled to the electric motor flange.

For pumps with bearing bracket /SG version (sizes 7, 21) the
electric motor is assembled to the bracket and the coupling is
made with empty shaft drive (par. 4.5.1).

The pumps sizes 23,25,30,40,60 need a base-plate, common
with the electric motor, and it is possible to drive the pumps
directly with flexible coupling (par. 4.5.2) or by v-belt drive
(par. 4.5.3).

4.5.1 Direct flexible coupling for /SG version
Clean perfectly the inside of the pump and motor flanges and
remove dust

Bbipos- - - — - gﬂ — B ——— and paint
HATb residuals.
CerMeHTbl Align  half-
ynpyroro %// g couplings to
anemeHTa ﬁ k | 3% their

Ha i respective
COOTBET- 0 A | R | shafts and
CTBYLLMX ? w i secure  the
Banax. 1 BEZNN half
CoepuHut i il couplings

b MOTOp C | I 1 with security
=g f 3 yronali
3aTsHYTb Fig.10 push on the
oonTol keys.

dnaHues, kak nokasaHo Ha puc.10.

4.5.2 Mydpta ¢ ynpyrum anemeHToM
HapgeTb ynpyrui snemeHTHa Ban Hacoca M 3MekTpoMoTopa,
NCNonb3ys crneunanbHbie NpucnocobneHns 4ns Beoaa.

BHumaHue: He nonb3oBaTbCA MONOTKOM Ans
HacagKun cerMmeHTOB yNJIOTHEeHUA.

Fit the motor to the pump and fix the flange bolts as shown in
fig. 10.

4.5.2 Direct flexible coupling
Slide the half couplings into the shaft of the pump and of the
motor using suitable tools.

Warning: Do not use a hammer to slide on the half

3akpenuTb CerMeHTbl YNNOTHEHUA c NMOMOLLbIO couplings.
YCTAHOBOYHBIX BMHTOB, NPWKMMAIOLLMX A3bI4KNA. YCTAHOBUTL  gecyre the half couplings with security dowels, which will
OTKNOHeHue OCHOBaHus noa . [ ——
OuameTp
nrnoTHeHus | PacctosHue SMacTutHbe ynnotHehna [] ] [] ]
y ; ; Base deviations for elastic coupling ]
Couplig Distance L] L] ]
- OceBoe PapgnanbHoe Yrnosoe H
diameter S (mm) . . L
Axial Radial Angular / N\
(mm) g ®
Ka (mm) Kr (mm) Kw (mm)
130 3 1 0.18 0.18 S mx
150 3 1 0.21 0.21
160 4 2 0.27 0.27
180 4 2 0.30 0.30 T,
200 4 2 0.34 0.34
225 4 2 0.38 0.39 LU L:
250 5.5 2.5 0.42 0.42
280 5.5 2.5 0.47 0.47 § min dl=Snax-Snin
Tab. 7 Puc.1
KoadhumumeHT ckopocTu paBHsieTcs - The speed factor is equal to: Kv =1.5-n/3000
Ine — Where: n=ckopocTb — speed (RPM)
3amepeHHble 0CeBble OTKITOHEHUS AOMKHbI COCTaBnATb- The axial deviations must be: Smax<S+Ka Snin<S-Ka
PagnanbHoe oTkNnoHeHWe AomKHO cocTaensaTh - The radial deviations must be: dR<Kr Kv
YrrnoBoe OTKNOHeHWe AOMKHO cocTaBnAaTb - The angular deviations must be: dW<Kw Kv
Jomxao Takxe BeixoauTh — Must result also: dR+dWsKw Kv

Hacoc M MOTOpP Ha paccTosiHMM S, Kak ykasaHo B Tabn.7.
BbIpOBHATE Banbl Hacoca U MOTopa, BCTaBuB HeobxoanMmble
NpoKnagkM nog HOXKM MoTopa W Hacoca. [lposepuTb
BblpaBHMBaHNE C MOMOLLbI KOMMNapaTopoB nnu KanumbepHbix
LLYMOB, Kak nokasaHo Ha puc.11.

BHumaHue: OWMGKM Npu BbipaBHUBaHUM NPUBOAAT K
npexaespeMeHHOMY N3HoCYy NOALWMMNHUKOB 7
3NaCTUYHOrO YNIIOTHEHUS.

" e-mail: info@msht.ru - Ten./tel.: +7 (495) 722-12-90 - Ten./dpakc/tel./fax: +7 (495) 543-60-25 - web: www.msht.ru

push on the keys. Place the pump at the distance S from the
motor as indicated in tab. 7. Align the shafts of the pump and
of the motor and, where necessary, insert shims under the
feet of the motor and/or of the pump.

Check the alignment by using comparators or gauges with
scales as shown in fig. 11.

Warning: Alignment errors cause premature wearing of
bearings and flexible coupling.
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4.5.3 CoenunHeHune ¢ pemMeHHOW nepeaayen
CMOHTMpOBAaTb LUKMBbI HA Ban Hacoca

4.5.3 V-belt drive coupling
Use suitable equipments to fit the

MW  3rekTpoMoTopa C  MOMOLLbIO Grandezza pompa

COOTBETCTBYIOLMX MNPUCTIOCOBMNEHNIA. Pump size

B T1abn.8 ykasaHbl MUHMMAanbHblE

OPVEHTUPOBOYHLIE AMaMeTphl LUKMBA

Hacoca. 23
BHumaHue: He 25
Mcnonb3oBaTh MONOTOK ANSA 30

MOHTaXa WKMBOB. gg

Minimo diametro pulleys into the pump and motor
puleggia shafts.
Minor pulley The minimum pulley pitch diameters
diameter (mm) are shown in tab. 8.
280
280 Warning: Do not use a
228 hammer to mount the
ulleys.
560 P y

CMOHTVpOBaTb nepegaToyHble
peMHu. HaTsiHyTb pEMHM C NMOMOLLbO
BUHTOB-TOMNKAaTeNel MoTopa B COOTBETCTBUU C NapamMeTpamiu,
yKazaHHbIMUW B Tabn.9.

Tab.8

Mount the drive belts.

Using the motor thrust screws in
accordance with the values shown in tab. 9 produces belt
tension.

Warning: Excessive belt tension could damage the
pump and the motor.

paccTosiHUSI MeXay ( }

BHuMmaHue: u4pe3mepHOe HaTshKeHUEe peMHen
MOXEeT NPUBECTN K NOBPEXAEHNI0 MOTOpa.
Mpocune | HaTspkeHne OnameTtp Crtpenka E gna 100 mm \
peMHSA Tension MEHbLLEro LWK1Ba
Belt (daN) Minor pulley LeHTpamMm
profile diameter Deflection E per 100mm
Dp (mm) of distance between
centres (mm)
SPz 25 95-125 1.45
XPZ >132 1.30
SPA 5.0 100-140 2.30
XPA 150-200 2.10
>224 2.00
SPB 7.5 160-224 1.55
XPB 236-355 1.20
>375 1.10
SPC 12.5 250-355 1.80
Ta6.9

e=l x E / 100

Puc.12

Ha aTtom aTane npoBepwuTb BbIPAaBHEHHOCTb LWKUMBOB C
MOMOLLbIO NINHENKW, MPUIOXMB ee K LUKMBaM, Kak MokasaHo
Ha puc.12.

CMOHTUpOBaTb HOXKM MOTOpA.

4.6 dnekTponpoBoAKa

MpownssecTtn nogcoeanHeHve 3NeKTponUTaHus c
npuBneYeHnemM crneunanm3npoBaHHOrO nepcoHana, KoTopbli
DOMmKeH obecneunTb cobniogeHue OENCTBYHOLLMX
HOpMaTMBOB MECTHOW reHepuvpyloLwen KoMnaHum, a Takke
pekoMeHAauni, yKkasaHHbIX Ha CXeme, pPacrosioKEHHOW Ha
KOHTaKTHOW LUMHEe MoTopa.

BHumaHue: Mepep nw6GbiMum pa6otamu no
TeXHUYEeCKoMy o6cnyxuBaHuio cnegyet
OTKMIOUYUTL 3NEeKTPpOonuTaHue.

Bcerna npoBepATb napameTpbl, yka3aHHble Ha Tabnuuke
W3roTOBUTENSI  3NEKTPOMOTOpa, nepes  NOAKMYEHUSIMU
(HanpsikeHwue, YyactoTa TOKa, KONU4YEeCTBO as,
notpebnaemas cuna Toka).

Ona 6esonacHocTM onepaTopoB obecneunTb Heobxogumoe
3a3eMrieHve.

®upma Robuschi & K. C.an.A.  He Hecer
OTBETCTBEHHOCTH 32  HapylleHHe  JeHCTBYIOIUX
HOPMATHBOB MOIKIIOYEHHsI YTEKTPONPOBOIKH.

During this phase, the alignment of the pulleys must be
checked using a ruler against the pulleys as shown in fig. 12.
Secure the motor feet.

4.6 Electric connections

Electric connections must be carried out by skilled personnel
in compliance with the requirements of the local body energy
supplier as shown in the diagram enclosed to the terminal
board of the motor.

Warning: Before any maintenance disconnect the power
permanently.

Before connecting the electric motor check nominal data on
the nameplate (voltage, frequency, phases, current).

For safety of the personnel, the unit must be protected by a
suitable grounding system.

AN

force.

Robuschi & C. S.p.A. refuses all responsibility for
electric connections not complying with the law in

no

f

T

T

—
@
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5 ®YHKUMOHUPOBAHUE

5.1 MpoBepku nepepn 3anyckom
Mepepn 3anyckom

5. OPERATION

5.1 Controls before start-up
Before starting

Hacoca Quantita di liquido all’avviamento - Liquid quantity before start-up up the pump the
Npon3BECTU Grandezza pompa following
cneaywowue Pump size 3 7 14 16 17 21 23 (25|30 | 40 | 60 operations and
NPOBEPKU: Quantita (1) checks should
-Y6eauThes, Quantity 025 1| 1.3 2 26 | 37 6 8 15 | 24 | 95 o carried out:
yTO TpyObl Tab.10 - Check if the
BHYTPU pipes have

OYMLLEHDI, U BO3MOXHbIE 3arpsi3HEHUS yAaneHsbl.
-Y6eauTbecsl, 4TO HAacOC U MOTOP NPaBUIIbHO BbIPOBHEHbI.
-Ybeantbcs,, 4TO BCe CcoeAuHeHuss Tpyb6 € Hacocom
BbINOSTHEHbI NPaBUIBLHO Y FrepMETU3NPOBAaHbI.

-Y6eauTbcsl, YTO HacoC NErko MPOKPYYMBAETCA BPYYHYHO; B
NPOTUBHOM criy4ae pasbnokMpoBaTb €ro, HadaBuMB Ha
CTynuUy YNroTHEHUsI Hacoca unu, Ans Mogenen cepuii /M n
/SG  Bocnonb3oBaTbCAd  Hape3HblM  LITyLEepoM  Bana,
pacronoXeHHbIM B 3afHeit YacT MoTopa.

-Y6eauTbesi, YTO yCTaHOBMEHbl Bce CpeacTBa obecneveHust
0e30nacHoOCTH.

5.2 NopgrotoBka

-lMonHOCTbIO OTKPBLITL 3aMopHBIN  KnanaH B crnyvae ero
Hanuuusl Ha BbINYCKHOM naTpybke.

-3anuTb  Hacoc  Yepe3  3anvMBOYHYKHD  MPOOKY  unu
BCcacbliBaoWwmMn dnaHey, A0 MonoBuHbl Bana. B T1atn.10
yKa3aH 06beM XMOKOCTU, HEOOX0OMMbIV AN 3TOW onepaunu.
B Hacocax, umerowmx knanaH VAD, XWAKOCTb HayHeT
BbINMMBATLCS U3 HEFO MOCHNE €ro 3anofHeHUS.

BHumaHue: 3anyck Hacoca c¢

KONMU4YeCTBOM pabouen
NpuUBECTU K NOBPEXAEeHUI0 Hacoca.
-MpoBepuTb HanpaeneHve BpalleHUs Hacoca, 3anycTUB ero
Ha KOpOTKoe Bpemsl, yOeanTbCs, YTO BEHTUNATOP BpallaeTcs
Mo 4YacoBOW CTperike; B MNPOTUBHOM Criyyae OTKIHOUYUTb
anekTponuTaHue 7 ncnpaenTb noakni4veHme
3NEeKTPONPOBOAKM, MOMEHSB hasbl.

5.3 MNepBbIN 3anyck

Kak nokasaHo Ha MOHTaXHOW cxeme Ha puc.9(a):
-OTKpbITb 3anopHbIf KnanaH 8.

-8anyctutb Hacoc:

1) ABTOMaTMyeckoe nuTaHue:

- npu 3anycke  anekTpomoTtopa

areKkTpoknanaH 5
2) MuTaHne B py4HOM peXnMe:

- cpasy nocre 3anycka Hacoca OTKPbITb KrnanaH by-pass 6
-OTperynupoBaTb pacxop paboyen xugkoctu (cM. Tabmn.11-
nap.5.6) ¢ MOMOLLBIO PEryNMPOBOYHOro KrnanaHa 4. 3amepuTb
3Ha4yeHWe pacxoga C NOMOLLBI0 pacxoaomepa 3 unm uamMepms
obbeM KuOKOCTW, CNMBaeMoW W3 Hacoca (TONbKO Mpu
DYHKLMOHNPOBaHWNM NOA, BaKyyMOM).

-MpoussecT NpoBepkn YHKLUMOHMPOBAHUA KaK yKasaHo B
nap..5.5.

BHumaHue: dkcnnyaTauus 6e3 nogaum pabouen
XUOKOCTU MOXET TMNpPUBECTU K Cepbe3HbIM
noBpeXAeHUsiIM Hacoca.

5.4 Nocnepgytolme 3anycku

MoBTOpWTL onepauun, BLINOMHSEMbIE MPU NEPBOM 3anycke,
MOCTOSIHHO MNPOBEPSAsi HayarnbHbI YPOBEHb 3aMofIHEHUS
XMOKOCTbIO, KaK ykasaHo B pasgene Nogrotoska.

5.5 MNpoBepku npu pyHKLMOHUPOBAHUMU

Mpu dyHKLMOHUPOBaAHUM Hacoca creayeT NOMHUTb, YTO:
-Pe3kne ckadkm OgaBneHus Ha BCACbIBAHUM UMW Ha BbIMycKe
Hacoca NpuBOOAT K €ro neperoriHeHuto C BO3pacTaHWeM
noTpebnaeMon MOLLHOCTH 1 BUOpaL.

-Pacxon pabouen Xvagkoctn n ee Temnepartypa BNUSIOT Ha
paboune xapakTepucTvku Hacoca (Mpu HU3KOM pacxone u
BbICOKOW TeMnepaType XWOKOCTU CHWXAETCA KONMYECTBO
BCacblBAEMOro rasa WM  MOBLILAETCA  JAaBfeHune
BCacbIBaHus npu pabote noa BaKyyMoM).

Ype3MepHbIM
XUOKOCTU  MOXeT

OTKpblBaeTCcA

been internally cleaned and if obstructions have been
removed.

- Verify the alignment between motor and pump.

- Check that all the connections between pump and pipes are
tightened and sealed.

- Check that the shaft rotates freely by hand. If the pump is
locked, use lever acting on the elastic coupling of the pump.
To unlock the close coupled version (/M, /SG) use the
threaded hole present on the fan side on the motor shaft.

- Check that all the safety protections are enabled.

5.2 Preparation
- Open the shut-off valve (if installed) on the discharge piping.

- Fill the pump through the filling plug or the suction flange
until the liquid reaches the pump shaft level. Tab.10 shows
the quantities of liquid to carry out this operation.

For pumps provided with VAD valve the liquid flows out from
the valve when the correct level is reached.

Warning: Start-up with incorrect filling of service
liquid may cause serious damages to the pump.

- Check the direction of rotation by starting-up the pump for a
short time and check that the motor fan rotates clock-wise; if
the direction is not correct turn off the electric supply and
invert connections of the two motor conductors.

5.3 First start-up

Refer to the installation diagram of fig. 9 (a):

- Open shut off valve 8

- Start-up the pump

1) Automatic supply:
- Solenoid valve 5, actuated by electric motor, opens
when the motor starts.

2) Manual supply:
- Open the by-pass valve 6 right after starting the pump.

- Adjust the service liquid flow rate (see tab.11-par. 5.6) by
means of the regulation valve 4. Measure the flow rate value
by means of the flow meter 3 or, if missing, by measuring the
service liquid flow rate from discharge pipe of the pump (only
for vacuum operation).

A - Execute operating checks as indicated at par. 5.5.

Warning: Operation without service liquid supply
may cause serious damages to the pump.

5.4 Next start-up
Execute the operations carried out at first start-up and check
the correct level of the service liquid into the pump.

5.5 Checks during operation

During operation it is important to remember the following
points:

- Fast pressure variation floods the pump and may increase
power absorption and vibrations.

- The pump capacity changes depending on the flow rate and
the temperature of the service liquid (for low flow and high
temperature the capacity decreases or the pressure

Techno
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CrvwKom BbICOKMI pacxod paboyen XuakocTu npuBoanT K

MOBbLILLEHMIO NOTPebreHns Toka.

-Mpwn BbICOKOW TemnepaTtype paboyel XUAKOCTU U BbICOKOM

codepXaHun conem B HUX MoxeT o0bpasoBbiBaTbCHA

KanbuuWeBbld  HaneT, MPUWBOASAWMA K  MNOBbILEHNIO

noTpebnsiemMor MOLLHOCTU, W3HOCY KOMMOHEHTOB W BCEro

6rioka KpblnbyaTku.

-Ecnn paBneHune BcacbiBaHWs OYeHb HWM3KOE, UMM B HacoOC

nonagaloT ropsyve napbl, MOXeT BO3HWKHYTb KaBuTauus, O

YeM CBMAETENbCTBYET XapaKTepHbI METanIM4eckui 3syK.

B nwbom cnyyae, pekomeHAyeTcs  BHMMaTeSlbHO

03HaKOMWUTBCA C  pasfenioM, MOCBALWEHHbIM obnacTam

NPUMEHEHMS N HapyLUEeHNSAM PYHKLMOHMPOBaHMS.

Bo Bpems QYHKUMOHMPOBAHUSA HECKONMbKO pa3 B [AeHb

Kaxxablii JeHb NPOM3BOAUTL CriedytoLime NpoBEPKU:

-flaBneHne BcacbiBaHUS U BbINycka.

-Pacxop pabouyen xunakoctu (cm. Tabn.11).

-Temnepatypa paboyen XuaKocTn Ha BXOAE U Ha BbIXode.

-MowwHocTb, noTpebnsemas 31eKTPOMOTOPOM.

-Temnepatypa NOAWMMNHMKOB B MOAENSIX C NIOXKEM.

-3aTsHKKY NPWKUMHBIX NTanok HaBUBHBIX YMOTHEHWI (TOMNBKO
ana mowHocten 30 u 40), 3aTskka KOTOPbIX AOMKHa
nossonATb cnve 60-100 kanenb B MUHYTY.

-Hanunune yteyek pabouyen XMOKOCTU Yepe3 MexaHUyeckoe
YNnoTHEeHe.

5.6 Pacxop pabouen XuakocTm

increases into the plant under vacuum). Too high service
liquid flow increases the absorbed power.

- Hot service liquid containing salts, produces scale deposits;
this increases the absorbed current, produces wearing of the
components and the seizure of the impeller.

- If the suction pressure is very low or the pump operates with
condensable hot vapours, may start cavitation that produces
a characteristic metallic noise.

We recommend you to read with attention the chapters
related to the operating field and to the troubleshooting.

Every day and several times a day check the following
parameters:

- Suction and discharge pressure

- Service liquid flow rate (see tab. 11)

- Service liquid temperature at inlet and discharge

- Motor current consumption rate.

- Temperature of bearings (excluded /M versions)

- Correct tightening of the soft packing seals (only for size 30
and 40). The seals should allow liquid leakage in the measure
of 60-100 drops per minute.

- Leakages of service liquid from the mechanical seals

5.6 Service liquid flow rate

B Tabn.11 Pacxop pa6oueil xuakoctu - Service liquid flow rate (m3/h) Tab.11 shows
nokasaHel JlaBneHue BcacblBaHWs — Suction pressure Pa6oTa nog the  service
sHaveHus 33200 mbar__|_ 200600 mbar | _ >600 mbar | paenenmem | hauid - flow
pag’m"’} Hacoc |Hz| LP RP LP RP LP RP Operation in rates foé
;’;;(:i:‘m npu | PUmp size 5°C [10°C 10°C 5°C [10°C|  pressure ‘r;fg:sur?e an
paGoTe oz 5 50 | 0.48|0.18] 0.11 [0.42]0.16] 0.10 | 0.36 | 0.14 | 0.09 - operation.
BaKyyMoM 1 non 60 [0.62[0.24] 0.14 [0.55[0.21] 0.13 [ 0.47 | 0.18 | 0.10 - For  vacuum
naenervem. B | .44 |50 [0.80[0.30]0.18 [0.72]0.27]0.17 [0.60[0.22]0.14 0.55 operation, LP
NepeoM  Criyuae 60 | 0.95]0.36 | 0.22 [0.860.32] 0.20 [0.72[0.27 | 0.17 0.66 is the flow for
ByKkBaMu LP | 1.17.01 |50 [1:156]0.43]0.27 [0.95]0.36] 0.22 [0.850.32[ 0.20 0.66 once  trough
nokasaH pacxop 6011.40(0.53]0.32 11.15(0.43] 0.27 | 1.00[0.38] 0.23 0.80 circuit (see fig.
npu pabote 6e3 03 50 | 2.00 [ 1.00 ] 0.70 [1.80[1.00] 0.70 [1.50 | 0.88 0.63 1.45 9 (a); RP is
pereHepaLyy 60 | 2.401.20]0.84 [2.161.20] 0.84 [1.80 [ 1.05 0.75 1.74 the flow of the
Kngkoctn  (cm. 50 [2.60[1.41]0.97 [2.30[1.37[0.98 [2.10[1.25] 0.89 2.10 fresh  liquid
pac.9(a)); 25 60 [3.12[1.70 | 1.16 [2.76 | 1.64 | 1.17 | 2.562|1.50 | 1.07 250 with  partial
Oyksawn ~ RE T ™50 [5.10[2.10]1.32 [3.90 | 2.05] 1.39 [3.30[ 1.78[ 1.22 3.00 recirculation
)Fi’;‘;’l‘(%FC‘TMCBe’;e: 60 [6.12|2.52| 1.58 [4.68]2.46| 1.66 [3.96 [2.13] 1.46 3.60 gﬁ“';rature
DaB0Te pc 40 50 |6.00 | 2.85| 1.87 [4.70[2.78 ] 1.97 |4.20 [ 2.55 | 1.83 4.50 diﬁeprence of
SACTHOHOM 60 [7.20[3.45| 2.24 [5.60 [ 3.33] 2.36 | 5.00 | 3.06 | 2.19 5.40 5 1o 10° C
peLpKyNIALMel 50 50 | 11.0 | 5.23 | 3.42 [8.85[5.20] 3.71 | 5.10 | 3.10 | 2.21 9.4 between fresh
KMZKOCTH 60 | 13.06.20 | 4.00 [10.5]6.17 | 4.41 |5.55 | 3.47 | 2.33 12.5 and
(pasHuua B 5° recirculated
wm  10°  C Ta6.11 liquid (see
Mexay CBexen u fig.9b).
peLmnpKynupyemon xuakoctsio) Puc.9(b). 5.7 Stop

5.7 OcTtaHoBKa

-OTKNIOUUTL Nogady paboyelt XUOKOCTU:

1) ABTOMaTH4Yeckoe nuTaHue:
- NPV OCTaHOBKE 3M1EeKTPOMOTOpa dnekTpoknanaH 5 cpasy
3aKpbiBaeTcs

2) MuTaHne B py4HOM peXnMe:

- 3aKpbITb KnanaH by-pass 6.
-OTKNIOYUTL INEKTPONUTAHME.
-3aKpbITb 3aMopHbIA knanaH 8.

BHumanue: MNpu ocTaHOBKe Hacoca He OCTaBNATb

knanadH 6 oOTKpbITbiIM. B 3tom cny4yae Hacoc
3anofIHUTCA XKWAKOCTbIO, M MpU creaylowem 3anycke
MOFyT NPOU3OUTU Cepbe3Hble NOBPEXAEHNSA.

Ecnu Hacoc ocTaHaenueaeTca npu abCconmoTHOM AaBneHuu
BcacbiBaHusA Huke 100 mMBap, Heo6xoaAMMO OAHOBPEMEHHO
3anycTUTb BO3AyX 4epe3 BcacbiBalowWui naTpybok c
NMoMOLLbI0  COOTBETCTBYlOWEro knamaHa. B Hacocax,
UMEIOLLNX CUCTEMY 3alUMTbl OT KaBuTauuu, 3Ty onepauuio
NPOU3BOANTbL He HYKHO.

- Stop the service liquid feed:

1) Automatic feed:
- The solenoid valve 5 closes simultaneously with the
pump.

2) Manual feed:
- Close the by-pass valve 6

- Immediately stop the electric supply

- Close the on off valve 8.

Warning: Do not leave the valve 6 open with the

pump out of operation. Should this occur, the
pump would be filled with liquid, which may cause
serious damages to the pump at the next start-up.

If the pump stops when the suction pressure is below 100
mbar absolute, air must be allowed to enter simultaneously
from inlet trough a suitable valve. The above operation is not
necessary if the pump has an anti-cavitation valve.
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6. HELCNMPABHOCTHU

Mpy BO3HUKHOBEHUM cOoeB B paboTe Mnn HeucnpaBHOCTEN
obpawatbea k Tabn.12 n 13 gna novcka Nyt ycTpaHeHus
(ecnn aTo0 BO3MOXHO). [pyM COXpaHeHWW HencnpaBHOCTH
06paTuTbLCH B HaLLly CEPBUCHYIO CITyXOy.

6. TROUBLESHOOTING

Consulting tab.12 and tab.13 can often help to solve troubles
or incorrect operation. If the problem persists, please consult
us.

HeucnpaBHOCTb

CnuncoK NnpuyvH
HeucnpaBHoCTeMn

MoTop He 3anyckaeTcs U He ChbILWHO HMKAKoro 3Byka-The motor does not start and there is no noise | 1

MoTop He 3anyckaeTcs, HO cnbllweH 3BYK - The motor does not start but humming noise is heard

2-3-4-5-23

ABTOMaTu4eckasi cucteMma GrokMpoBku cpabaTbiBaeT cpasy rnocrne 3anycka - Automatic cut off just

after starting

3-6-7-8-9-23

CnuLiKoM BbiCOKas noTpebnsemasn molHocTb- Absorbed power is too high

9-10-11-12-21-22-23

Hacoc He BblpabaTtbiBaeT Bakyym - The pump does not produce vacuum

11-13-14-21

Hacoc BblpabaTtbiBaeT He[oCTaToO4HbIN BakyyM - The pump produces insufficient vacuum

14-15-16-17-18-19-21

Hacoc nsgaet aHomManbHbIN ckpunawmin 3syk - The pump makes a strange or loud noise

5-6-9-10-12-20-23

YTeuku paboyer xunakocTm n3 Hacoca- Leakage of liquid from the pump

18-19

MpUYnHBbI HEUCNpaBHOCTHU Cnoco6bl ycTpaHeHus
1 Pa3pbiB He MeHee YeM B 2 MecTax 3neKTponpoBOAK/ MpoBepuTb MnaekMe NpPeOOXpaHUTENW, KreMMbl M MPOBOAA, npw
At least 2 of the electric connections have been cut off | HeobxoaumocTn 3ameHunTs ux - Check fuses, terminal boards and
connection cables and, if required, replace them
2 | PaspbiB B 1 MecTe aneKTponpoBoaK/ Cm nyHkT 1- See point 1
At least 1 of the electric connections has been cut off
3 | Hacoc 3abnokupoBaH - The pump is locked -OuncTuTtb BHYTPEHHIO Kamepy Hacoca - Clean internal chamber of the
um
E)rlporiaepmn; ModT  KpbinbyaTka-nnacTuHa, npuv  HeobxoaMMoCcTh
ckoppekTupoBaThb ero - Check clearance of the impeller and, if required,
adjust it
4 [ Kpbinbyatka Bbilwna n3 ctposi- Faulty impeller 3ameHUTb KpbinbyaTky- Replace the impeller
5 | NogwunHuk Bbiwen n3 ctposi- Faulty bearing 3ameHuTb noawmMnHuK - Replace bearing
6 MoTop Bbllwen 13 cTpos - Faulty motor MpoBepuTb anekTpomoTop - Check the motor
7 | Meperpyska moTopa - Motor overload YMeHbwnTb pacxop paboyen xuakoctn - Reduce the service liquid flow
rate
8 | W3bbiTok npotuBogaBnenuss - Too high discharge [ -YmeHbwuTs npoTuBogasneHune- Reduce counter pressure
counter pressure -MpoBepuTb Hanuune BO3MOXHbIX 3aCOPEHWUIA B BbIMYCKHOM KOHTYpe -
Check if anything is clogging the discharge piping
9 [ MN36BLITOK XMOKOCTU, BCacblBAEMOW BMECTE C ra3oM- | YMeHbwnTe 06bem BcackiBaemoit xuakoctn - Reduce the quantity of
Too high quantity of liquid entrained with the gas entrained liquid
10 | KanbumeBblt Unn MHOM ocafok - Scale or other kind of | OuncTTb BHYTpeHHKe YacTu Hacoca - Decalcify and/or clean the pump
deposits
11 | HeBepHoe HanpaBneHue BpatlleHus - Wrong direction | MsmenuTs Hanpasnexve BpatleHusi- Change direction of rotation
of rotation
12 [CnuwkoMm BbICOKUIA pacxof paboyeit  KWMOKOCTM- [ YMeHbwUTh pacxofd paboder xuakoctn - Reduce service liquid flow
Service liquid flow rate too high rate
13 [He xBaTtaer pabGouern xuokoctu- Service liquid is | MposepuTtb koHTYp nuTaHus - Check the in-feed circuit for service liquid
missing
14 |[MonagaHve Bo3adyxa B ycTaHoBKy- Air leakage in the | MposepuTb ynnoTtHenus/npoknagku ycraHosku - Check plants seals
system
15 | Cnuwkom cnabbivi Hacoc- The pump is too small Mcnonb3oBaTtb Hacoc 6onbLuen MowHocTu- Use a larger size pump
16 |HepoctatouHbll pacxon  paBouen  XKuOKoCTM - | YeenuunTe pacxop paboueit xuakocTn - Increase service liquid flow
Insufficient service liquid flow rate rate
17 |Bblcokas TemnepaTypa pabGodeit xuakocTu - Service | Oxnaautb pabouyio xumakocTs - Cool the service liquid
liquid temperature too high
18 | HencnpaBHo mexaHuuyeckoe ynnoTHeHue- Faulty [ 3amennts ynnoTtHeHue- Replace the seal
mechanical seal
19 | BHyTpeHHss1  3po3us/koppo3nsi  Hacoca-  Internal | 3amMeHuTb NoBpexaeHHble KOMMOHEHTLI, BbiIOpaB Gonee noaxoasLui
erosion/corrosion matepuan- Replace damaged components using proper materials
20 | KaButauus B Hacoce- Cavitation -YctaHoBuTb knanaH VGB- Install VGB valve
- YMeHbLNTbL TeMnepaTypy paboyen xugkoctu - Cool the service liquid
-YBennunTb abconoTHoe AaBreHue BcacbiBaHus - Increase absolute
suction pressure
21 | HeucnpaBHbl u3mepuTenbHble npuGopbl - Foulty | Moseputs npubopsi- Check the instrumentation
instruments of measure
22 | CnuwkoM 3aTsiHYTbl MPWXKMMHbIE nanku (Tonbko Ans | Ocnabutk 3aTsxky npuxvuMHOM nanku - Release pressure exercised by
30-40)) - Stuffing box gland is too tight (only for 30-40 | stuffing box gland
size)
23 | Hanuune nbga BHYTpM Hacoca- Ice formation into the PasorpeTb YyCTaHOBKy nepef 3anyckoM- Heat the system before starting

15
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7 TEXHWYECKOE OBCIY>KUBAHUE

7. MAINTENANCE

3anpetllaetca NPOU3BOAWTL AEMOHTaX [UsroToBuTens Disassembling the pump within the
Hacoca B TeYeHue rapaHTUHOro Cpoka, B _ Tun - Type guarantee period results in the cancellation
NPOTMBHOM Criydae rapaHTus TepseT | manufacturer of the guarantee.

cuny. AGIP GRMU 2 Disassembly, repair work and reassembly
B cnyyae [pgemoHTaxa, BO3MOXHOMO BP ENERGREASE 2 of the pump must be carried out only by
pPEMOHTA U 0O6paTHOrO MOHTaXa paboTbl ESSO BEACON 2 skilled personnel and with the aid of
[OJTKHbI NPON3BOAUTLCA  OMbITHBIMU suitable equipment and relevant service
crneumnanuctamun c ncnonb3oBaHneEM IP ATHESIA 2 manual V7.# A##-R.

pykoBoacTBa no pemoHTy V7# A##-R n MOBIL MOBILUX 2 This manual contains only the instructions
COOTBETCTBYHLUNX MHCTPYMEHTOB. SHELL ALVANIA R2 for preventive maintenance.

B HacTosiLee pyKOBOACTBO BKITHOYEHbI TONbKO

pekomMmeHaaumnmn no Tekywemy TexHn4ecKkomy 06CJ'Iy)KVIBaHI/II'0.

MpumeyaHue: rapaHTUA He pacnpocTpPaHAETCA Ha

yuwep6, HaHeCeHHbIN HenpaBUbHO
BbIMNOMHEHHLIMU  OMepauussMM MO  [EeMOHTaxy W
obpaTHOMYy MOHTaxy Hacoca.

7.1 OuncTtka
B kayecTtBe gekanbumdukatopa mcnonb3dosatb10% pacTtsop
OKCarIMHOBOW KMCMOTbI Ha BpeMs Ao 30 MUHYT.

BHumaHue: OkcanuHoBas KucrnoTa onacHa Aans
A 300pOBbs NpU ee nonagaHUn Ha KOXy Wnu
7.2 MNoALWUNHNKKN

NMULLEBOW TPAaKT.
B Hacocax mowHoctu 30, 40 n 60 HeobGxoouMoO cmasblBaTb
noawunHukn  kaxgble 5000 4vacoB paboTbl  4yepes
crneyunanbHble MacrneHKn, pacnosoXeHHbIX Ha NOXe Hacoca.
Tunbl pekoMeHayeMoro Macna npusegeHsl B Tabn.14.

BHumaHue: Mpn noBTopsAoLEMCS 7]
NPOAOIKUTENbHOM KOHTaKTe c KOXen
conupornbHbie Macna BbI3bIBalOT  MOKpacHeHue,

pasgpaxeHue KOXu U AepMaTuT.

7.3 YnnoTtHeHusA Bana
Onsa mowHocten 30, 40 n 60 npy M3NULWHUX yTevkax paboyen
XMOKOCTU Hapyxy mnu usbbiTke BO3dyXa B HAcoce (HY>KHbI

Note: For more complex maintenance operations,
please contact us. Warranty will not cover
damages caused by unskilled personnel.

7.1 Cleaning
To remove scale deposits, use a 10% oxalic acid solution
letting it act for about 30 minutes.

Warning: Oxalic acid is harmful in contact with
the skin or if ingested.

7.2 Bearings

For pumps size 30 and 40 lubricate bearings every 5000-duty
hours through grease nipples on the bearing brackets. Use
one of the grease type shown in tab. 14.

Warning: The repeated and prolonged contact
with the grease can cause reddening irritation of
the skin and dermatitis.

7.3 Shaft seals

For size 30 and 40 provided with soft packing seal it is
necessary to replace the seals once high leakage of liquid is
noticed externally or when an excessive amount of air is
returning to the pump (in this case the pump is unable to

BakyyM He CO3[aeTcsl) MOXHO 3aMeHWTb HabuBHoe reach the required
orTo oes - Jlet - Years vacuum). To carry out
ﬂiﬁOHTai:iIno?izzC; Mos. OnucaHue — Description 2 5 [ 10 this operation, extract
onepauum cuats | 41 A/P_| Mexannueckoe ynnoTHenne — Mechanical seal (set) gland ring and the old
npwxumMHyto nanky u | 60 A/B | Knanax — Valve (set) packing rings;
N3HOLLIEHHbIE 31-32 | MopgwmnHuk — Bearing (set) mtroduce. new
HaBMBHbIE KOMbLa U 15 | O-ring (set) packing rings one by
nocTasuTb HOBblE 51 O-ring (set) ] o | 4 2{;; gevrveltdh ](I;anctlgr(l)f
e v a0e, A7 O-fing assuring the original
cTbika  Ha  90°, 64 | KomneHcaLmoHHoe konbLo— Compensating ring (set) arrangement  of 3
COXpaHsii MONOXEHUe [ 21 [ BawuTHLIN KOXYX - Shaft sleeve (set) fngs  towards the
3 Koneu B CTOpoHy 50 Mpoknagku - Gasket internal  pump  side
EgzgzzH:e; KO:SSTE 44-44A | YnnoTHUTenbHbIe konbua Seal ring (set) and 2 rings toward
BO BHEWHIO 42 HabwuBeHble konbua Soft packing (set) 2 | 4 | 8 the external side with

Tab6.15 the lantern ring in-

COXpaHeHnem
BHYTPEHHEro npoceeta.

7.4 ABTOMaTHM4YeCKUI KNnanaH c6poca

Ona mowHoctern 30 n 40 MOXXHO 3aMeHUTb KnamaH cbpoca
60, cHsAB GokoBbIe NokK 16, nMetoLmecs Ha Koprnycax Hacoca
B MecTe, Nokas3aHHOM Ha pwuc.13.

CHSIB MIHCNEKUMOHHbIE KPBILLKA MOXHO TakkKe NpOou3BOAWTb
OYMCTKY BHYTPEHHUX YacTen Hacoca.

PN
&)
e

N
N

Puc.13

between.

7.4 Automatic discharge valve

For size 30 and 40 it is possible to replace the automatic
discharge valves 60 disassembling inspection cover 16 as
indicated in fig. 13.

Disassemble inspection cover also for cleaning internally the
bodies of the pump.

f

T

T

—
@

no

16
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7.5 3anacHble yactu 7.5 Spare parts

MpuBoaMM 4epTexum Hacoca B paspes3e CO  CMNUCKOM Tab.15 indicates spare parts recommended for pump
3anyacten (Tabn.15), HeobxoOAMMbIX ONA  yCTpaHeHus operation. Refer also to the sectional drawings of the pumps
BO3MOXXHOW HEUCNPaBHOCTW. for components number.

®dupma Robuschi & K. C.n.A. He HeceT kakon-nubo Robuschi & C. S.p.A. refuses all responsibility for the use of
OTBETCTBEHHOCTM B Cflyd4ae WCMONb30BaHMA  3anacHbIX non-original spare parts.

yacTen He3aBOACKOro NPON3BOACTBA.

8 TABJIMLbl TEXHUYECKMNX MAPAMETPOB 8 TECHNICAL TABLES

CoepgunHeHUs Hacoca — Pump connections

MouwHocTb-Size 3 7 14 16 17 21 23 25 30 40 60
Lnamep natpyGkos DN "\ 'G1" | 40 | 40 | 65 | 65 | 65 | 80 | 80 | 100 | 100 | 150
Flanges diameter (mm)
InameTp konnekTopa DN1 } } ) ) ) )
Manifold diameter (mm) 100 | 100 125 125 200
CoeavHeHust KOHTypa paboyei Ale 2x 2Xx 2x 2x
suakocT Service liquid connections | G(in) | S8 | 12 | V2 | 34 | 3134 gy | g | a2 | 11| 2
CoeaunHenve ana VAD Avd
VAD connection G(in) 38 | 12 12 1212 | 12| 12 1/2 3/4 3/4 1
RAperax Hacoca Ts 174 | 3/8 | 38|38 |38 |38 | 38| 38| 34 | 34| 12
Pump drainages G(in)

Puc.16

=0 o—

ﬂ‘
iﬂ 4

/SG
Puc.15
Bec Hacoca/moTopa - Pump/motor weights

MowHocTb- Size 3 7 [ 14 ] 16 [ 17 ] 21 ] 23 [ 25 | 30 [ 40 | 60
CKkopocCTb BpaLleHusi (RPM) | 50Hz | 2850 1450 970 740
Speed 60Hz | 3450 1750 1170 880
MoLuHoCcTe MoTOpa (kW) | 50Hz 1.5 3 4 55 | 1.5 3 4 5.5 1.5 3 4
Motor power 60Hz 2.2 4 55 | 75 [ 22 4 55 | 75 2.2 4 5.5
MowuHocTe moTopa no IEC 50Hz 90 100 | 112 | 132 [ 90 | 100 | 112 | 132 90 100 | 112
IEC Motor size 60Hz 90 112 1 132 | 132 [ 90 [ 112 | 132 | 132 [ 90 112 | 132
Bec, cepua /M (1) (kg) | 50Hz 25 63 | 72 95 25 | 63 72 95 25 63 | 72
Weight of version /M (1) 60Hz 29 70 | 86 | 104 | 29 | 70 86 | 104 29 70 | 86
Bec, cepus c noxem (2)(kg)
Bearing bracket version weight  (2) ] ) 64 | 67 | 93 ) 64 | 67 93 ) 64
Bec motopa (3) (kg) | 50Hz 11 21 28 42 11 21 28 42 11 21 28
Motor weight ~ (3) 60Hz 15 28 | 42 51 15 | 28 42 51 15 28 | 42

Tabn.17

(1) C yyetom moTopa — Motor included
(2) bBe3s y4yeta MmoTopa — Motor excluded
(3) OpreHTMPOBOYHEIN BEC, MEHSAIOLLMICS B 3aBMCMMOCTM OT Mogenu - Weight can change according to the motor make

SH
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POMPE PER VUOTO AD ANELLO LIQUIDO
L/QUID RING VACUUM PUMPS

RVS 3-21

SEZIONE CON NOMENCLATURA - SECTIONAL DRAWING WITH PARTS DESCRIPTION

1

8E

68 2 28 401 4

Solo 3/M

2 8010

125 9 29 7450 102

400 8010

Salvn mdifiche teeniche

T J

\i: T TV

™ 1

64 101 403 10A

Pos. AETANb PART DESCRIPTION KOJ1-BO PoS. AETAJNb PART DESCRIPTION KOJ1-BO
1 Kopnyc Casing 1 64 K KOnbLio Comp ing rin 3
2 Kpbinbyatka Impeller 1 68 JnacTuyHas po3eTka Flexible pin 2
7 Ban Shaft 1 75A Kpblwka Plug 1
8E MnacTuxa Plate 1 75C Kpbiwka Plug 1
8H MnacTuHa ¢ aneMeHTOM Plate with casing 1 79 Kpblwka Plug 1
9 Tloxe Bearing bracket 1 82 BuHT Screw 5
10A Hoxka Foot 2 95 BUHT K[ Valve cover screw 1
22 P; KpbINbYaTk1 Impeller spacer 1 101 CermeHT ynnotHeHus Half coupling 1
28 A3bl4ok Key 1 102 CermeHT ynnotHeHus Half coupling 1
29 A3bI4OK Key 1 125 Mpy I KONbLIEBOW 3aMOK Circlip 1
31 Bearing 1 400 BuHT Screw 4
32 n Bearing 1 401 BuHT Screw 4
37 Kr p P! Tk _Impeller cover 1 403 BuHT Screw 4
4 MexaHuyeckoe ynnoTHeHne M ical seal 1 420 BuHT Screw 1
47 0-Ring O-Ring 1 7450 Kpbiwka ynnoTHeHus Coupling guard 1
60 Knanan Valve 1 8010 Motop Motor 1
60A Kpblwka Valve cover 1

ROBUSCHI & K. C.n.A. - YIILIA CAH NEOHAPAO, 71/A - 43100 NAPMA- UTANNA
Otgen WUranuu: Tel. +39.0521.274911 — Otaen akcnopra: Tel. +39.0521.274991 - Fax +39.0521.771242

+39.02.51628065 - Fax +39.02.51620224

®unuan B r. Munare- Milan Branch - Ynuua XXV Anpens, 2 - 20097 r. C.loHato (MunaHckas npoBuHLus) - Tel.

276315

Ounvan s r. Magys- 35129 r. Maays- Nnowaab AseHennaro, 5 - Tel. +39.049.8078260 - Fax +39.049.8078183 07-05
E-Mail: robusch@robuschi.it - Internet: http://www.robuschi.com
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POMPE PER VUOTO AD ANELLO LIQUIDO
L/QUID RING VACUUM PUMPS

RVS 23-25

SEZIONE CON NOMENCLATURA - SECTIONAL DRAWING WITH PARTS DESCRIPTION

l

VILI ] m 200 403
51 —
9 203
\
15 i , 68 80 6 2 8 & 68 | \ | 6l
O ‘ ) [ ‘ n
T 7 \
64 ew! 77/ s
G === =—-—
24 \ e = 410
410 30
= Z N — | Z =
407 N N
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PoS. OETAJIb PART DESCRIPTION KOJ1-BO Pos OETAJ1b PART DESCRIPTION KOJ1-BO
1A Mep 1 kopnyc Driven-end body 1 60A 3aAHAA KpbllKa KnanaHa Non driven-end valve cover 1
1P 3agHun kopnyc Non driven-end body 1 60B I Kpbllka Driven-end valve cover 1
2 Kpbinbyatka Impeller 1 64 KONbLIO Comp ing ring 4
*5 ®naHel MexaHU4eckoro ynnotHenmss  TM Flange 2 68 dnacTuyHas poseTka Flexible pin 4
6 AnemeHT Casing 1 75 Mpobka Plug 4
7 Ban Shaft 1 75C Mpobka Plug 1
8G nepeAHAs nnacTuHa Driven-end plate 1 79 Mpobka Plug 1
8D 3apHas nnacTuHa Non driven-end plate 1 82 TsaroBas wWraHra Tie rod 6
9 Tloxe Bearing bracket 2 95 BuHT Screw 2
014 Konnektop Manifold 2 200 Tanka Nut 12
15 O-ring O-ring 2 0203 Taika Nut 16
17 Llaiba noAWNNHUKa Bearing locking spacer 1 215 Tanka Nut 2
22A Bunka Shim 3 401 BuHT Screw 8
*25 P MeXaH14eckoro ynnotHenuss TM Spacer 1 0403  BuHT Screw 16
i KONbLO Locking nut 1 206 BuHT Screw 2
228 FA3bIMOK Key 1 407 BuHT Screw 1
30 SA3blyok Key 1 0 B S 3
31 TMoawMnHNK Bearing 1 MHT crew
32 n Bearing 1 Puc. AuB Cepusi IC Version /C
34 ey KpbILIKa NOAWNNHUKA Driven»lend bearing cover 1 v RonbLo ynnoTrenvA Sealing 3
35 3aaHAA Kpbllka Non drn{en-end bearing cover 1 A Konbuo ynnoTHeHus Sealting 1
41A MexaHu14ecKoe ynnoTHeHue Mechan!cal seal 1 70 m Greaser 7
S:; M;z:::;::xoeynno‘rueume gzgt:{"cal seal 1 64 KomneHcaLuoHHOe KonbLo Compensating ring 3
51 O-ring O-ring 2 * WcnonHeHue: Hepx.cTanb Stainless Steel Execution
60 Knanan Valve 2 0 Axceccyap Optional

ROBUSGH;j
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POMPE PER VUOTO AD ANELLO LIQUIDO
L/QUID RING VACUUM PUMPS

RVS 30-40

7S DESCRIPTION

SEZIONE CON NOMENCLATURA - SECTIONAL DRAWING WITH PAR
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Pos. AETAJIb PART DESCRIPTION KOJ1-BO Pos. OETAJ1b PART DESCRIPTION KOJ1-BO
1A Mef W kopnyc Driven-end body 1 70 M Greaser 2
1P 3apgHui kopnyc Non driven-end body 1 75 Mpobka Plug 4
2 Kpbinbyatka Impeller 1 75C Mpobka Plug 1
6 AnemeHT Casing 1 79 Mpobka Plug 1
7 Ban Shaft 1 82 Tirante Tie rod 8
8E MnacTtuHa Plate 2 89 Taika 1 nanku Stud nut 4
9 Tloxe Bearing bracket 2 124 TpyXMHHBIN KONbLEBOW 3aMOK Circlip 1
014 Konnekrop Manifold 2 125 Mpy 11 KOJ 1 3aMOK Circlip 2
16 [/l I NIOK Inspection cover 4 200 Taiika Nut 16
17 Llaitba 6 noAwWMHMKa Bearing locking spacer 1 7203 Tanka Nut 24
18 MpvknmHan nanka Gland 2 205 Taika Nut 4
19 WWaiba npwxuMHOM nanku Gland ring 2 207 Tanka Nut 6
20 KonbLo npocBeTa Lantern ring 2 401 BuHt Screw 8
21 Koxyx Bana Shaft sleeve 2 1403 BuHT Screw 24
22A Pery KONbLIO Adjusting ring 1 404 BuHT Screw 24
*26 C. py konbuo Self-locking nut 1 406 BuHT Screw 2
28 A3bI4OK Key 1 410 BUHT Screw 8
29 A3bI4oK Key 2
30 A3bI40k Key 1 Puc. A Cepyisi C MEXaHNYeCKUM YNoTHeHneM Mechanical Seal Version
31 MoawmnHK Bearing 1 5 ®naHely MexaHu4eckoro ynnotHenns  Mechanical seal flange 2
32 MoawmnHuk Bearing 1 25 KonbLo 6 Lock ring ]
34 Mey KpblLUKa NOAWWAHMKA Driven-end bearing cover 1 T - -
35 3aanss Kpblluka Non driven-end bearing cover 1 41A ynp ) ’ R-Mechanical seal (drive s.) 1
42 F Konbuo Packing ring 10 41P MexaHnueckoe ynnotHeHne —L - [-Mechanical seal 1
44 Konbuo ynnotHexus Seal ring 2(1%) 51 Tipoknaaka Gasket 7
44A KonbLo ynnoTHeHus Seal ring 1 38 Bunt Screw 3
046 Mpoknapka Gasket 4 W B 7
47 O-ring 0-ring 2 AHT Screw
60 Knanan Valve 2 :
60A Kpblwka knanaHa Valve cover 1 Buc.B CepuaiC - Version /C
60B Kpblwka knanasa Valve cover 1 3A n Bearing 1
62 HanpaBensiiowas knanaHa Valve pilot pin 6
64 KoMneHcaLMoHHOe KonbLo I ing ring 4 * Wcnonxenve: Hepx.cTanb Stainless Steel Execution
68 JnacTuyHas poseTka Flexible pin 4 u] Axkceccyap Optional
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POMPE PER VUOTO AD ANELLO LIQUIDO
L/QUID RING VACUUM PUMPS

RVS 60

SEZIONE CON NOMENCLATURA - SECTIONAL DRAWING WITH PARTS DESCRIPTION
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Pos. OETAJIb PART DESCRIPTION KOJ1-BO Pos. OETAJIb PART DESCRIPTION KOJ1-BO
1A Me W Kopnyc Driven-end body 1 60A Kpblwka kna Valve cover 1
1P 3apaHuil kopnyc Non driven-end body 1 60B Kpbiwka Valve cover 1
2 KpbinbyaTka Impeller 1 62 Han Valve pilot pin 6
6 nemMeHT Casing 1 64 YaweyHas npyxuHa Cup spring 4
7 Ban Shaft 1 65 ABapuiHas poseTka Tab washer
8E MnacTuHa Plate 2 68 JnacTuyHas poseTka Flexible pin 4
9 Tloxe Bearing bracket 2 70 M Greaser 2
014 Konnekrop Manifold 2 75 Mpobka Plug 4
16 [l I NIOK Inspection cover 4 75C Mpobka Plug 1
17 WWanba Bearing locking spacer’ 1 79 Mpobka Plug 1
18 n nanka Gland 2 82 Tarosas wraxra Tie rod 8
19 KonbLio nf W nanku Gland ring 2 89 Wnunbka Stud nut 4
20 KonbLo npoceeta Lantern ring 2 200 Taiika Nut 16
21 Koxyx Bana Shaft sleeve 2 0203 Tanka Nut 32
22A Pery KonbLio Adjusting ring 1 205 Tanka Nut 4
23A Pacnopka nogwunHuka Bearing spacer 2 207 Tanka Nut 6
*26 C konbuo Self-locking nut 1 401 BuHT Screw 8
28 HA3bl4oK Key 1 1403 BuHT Screw 32
29 SA3bl4oK Key 2 404 BuHT Screw 24
30 HA3bl4oK Key 1 406 BuHT Screw 2
31 MoAwmnnHuk Bearing 1 407 BuHT Screw 1
32 MoAWMNHUK Bearing 1 410 BuHT Screw 8
34 Meg K Driven-end bearing cover 1
35 3aAHAsA Kpbllwka Non driven-end bearing cover 1 Puc Cepuisi C MEXaHUYECKUM YNIOTHEHNEM
42 r Kkonbuo Packing ring 12 5 OnaHey 0 ynnoTHeHMs _ Mechanical seal flange 2
4 Kono ynnotHeus Sealring 2 A MexaHn4ecKoe ynnoTHeHue R-Mechanical seal (drive s.) 1
44A__ KonbLo ynnotHeus Seal ring 1 P MexaHWuecKoe ynnoTHeRme —L - [-Mechanical seal 1
146 Mpoknaaka Gasket 4 38 Bunt Screw 3
47 O-ring O-ring 2
60 Knanan Valve 2 = Axceccyapl
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