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BBeneHue

e [Oe Mcnonb3ylTes LWnamMoBble HAacoChl?
e MoryT nv NorpyxHsie LwnamMoBble HacoChl
3aMEHUTb ApYyrve TUMbl HACOCOB?
o Kakue yactn 0cobeHHO BaXHbI B NOrPY>XKHOM
LLUITaMOBOM Hacoce?
o Kak MOXHO KnaccuduumpoBaTh LUIaMoBble
Xnakoctn?
e Kakue napameTpbl LLNaMOBOWN XUOKOCTU U
TpybonposoAa HeobxoAnmbl Ans TOro,
4YTOObI OHU MAEarnbHO COOTBETCTBOBANMN Hacocy?
3apaya JaHHOW KHUMW, FOBOPS MPOCTbIM S3bIKOM,
COCTOMT B OMWCaHMK LLIIaMOBbIX HACOCOB, NpoLecca
TPaHCMNOPTMPOBKY LUMama, a TakkKe pasnnyHbIX
napamMeTpoB, HEOOXOAMMbIX NpPU BbIGOpE MNOrpyKHbIX
LUSTAaMOBbIX HACOCOB C UCMOMIb30BaHNEM MPOrpaMmbl
no nogbopy HacocoB Xylect.

Ans obecneyeHus bonee rmy6oKoro NOHMMaHWs
pacyeToB, B MPUIIOKEHUN K AAHHON KHWUre AaH NpuMep

CaMOCTOATENbHOroO pacyeTa.

Ecnu Bbl He yBepeHbI N0 NOBOAY TUMa LLIaMOBON

XMOKOCTW, BbIOOpa Hacoca, KOHCTPYKUuK TpybonpoBoaa
1 1.n., Bbl MOXeTe Bcerga 06patuTbCs 3a KOHCYNbTaumen

B cny0y nogaepxku komnaxdun Flygt.
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LLInamoBble Hacochl

LLInamoBble Hacocbl NPeACTaBNSOT COOOW YCUNEHHYIO U
HaJeXHYI0 BEPCUIO LIEHTPOOEXHBIX HACOCOB, CMOCOBHBLIX
BbINOSHATL NepekavynBaHme TsKernbIX U abpasvBHbIX cpea.

LLInamoBble Hacochkl Takke paccMaTpmUBatOTCA Kak oot
TEPMUH, YTOObI BbIAENUTD UX cpeaun apyrux Ll,eHTpO6e)KHbIX
HacocoB, 6ornee NpucnocobneHHbIX kK paboTe ¢ YUCTbIMU
XNOKOCTAMUN.

[TpyMeHeHus

LLInamoBble Hacochl NCNonNb3yrTCA Ana nepemMeLleHna cmecen
XMOKOCTU M TBEPAbIX YacTuL, BO MHOIMMX OTpacnax
MNPOMBbILLJTIEHHOCTU C LUMPOKUM CMEKTPOM NpUMEHeHUs,
Hanpumep, Npu gpeHaxe LWaxTHbIX BO4, O4UCTKE
XBOCTOXPaHUIULL, OYNCTKE 3yMI'I(bOB C ocegarwowimmmn
vYactuuamum wnama.

Llenbto npuMeHeHUs1 MOXeT GbITb:

o [lepekaunBaHune cpefpbl, B KOTOPOWN MPUCYTCTBYIOT
abpasmBHble YacTuLbl

e TpaHcnopTMpOBKa Kak MOXHO GorbLUero Konnmyectsa
TBEPAbIX YacTULl, rMAPaBANYECKUM NyTem

o [lepekayvBaHne KOHEYHOro NPoAyKTa B paboyem
npouecce

MorpyxHble Hacockl Flygt ncnone3ytoTcs B cambix
pasnMYHbIX NPOMBbILLNEHHbIX 06MacTsX, TakMx Kak:

MeTtannyprus

OHepreTuka

Llenntono3Ho-6ymaxHasi NpOMBbILLIIEHHOCTb
HedTerazoBas NpombILLNIEHHOCTb

OuucTka CTOYHbIX BOg

opHoao6bIBatoLLasi NPOMbILLNEHHOCTb
Ob6oralleHne nonesHbIX NCKONaembIx
CTpounTenbcTBO

'naBa 5 - VIHCTpyKLMS MO NPUMEHEHWIO - AaeT KpaTkuii 0630p
HeKkoTOpbIX Hanbornee pacnpocTpaHeHHbIX oTpacnen u obnacremn
NPUMEHEHWSI LLINAaMOBBIX HACOCOB.




Twunbl WWNamMoBbIX HACOCOB

TpVI OCHOBHbIX TUMNa HAaCOCOB NCNOJb3YHKTCA ANA OTKa4ku LWama:

e [Opu3OHTanbHbIE LIIAaMOBbIE HACOCHI
o BepTVIKaJ'IbeIe LLiaMoBbl€ HacoChbl
o nOpr)KHbIe LiaMoBble HacoChbl

Fopm30HTaan bl€ LWiaMOBbl€ HAaCOChbl

[laHHble TNbl HACOCOB YacTO Ha3blBAKTCA HAacocamm CYyXOro MOHTa»a, NOCKOJ1bKY
rmgpasnnyeckasa 4acTb U anekTpoaBuratesb pasMelleHbl BHe 3yMI'ICba. OTO OCHOBHas
rpynna wnamoBbIX HACOCOB, N OHU AOCTYNHbI ANA LWMPOKOro Anana3oHa napameTpoB
Hamnopa 1 pacxofa nepekaunBaeMon XXUAKOCTU, a TakkKe BapuaHToB NCNosb3yeMbIX
MartepuanoB. [aHHble TUMbl HACOCOB 00bIYHO NCNONb3YyT CTaHOAapPTU3NPOBaHHbIE
ariekTpoasuraTesnin U ynrioTHeHus.

Ha npegnpusitusix,

rae npucyTCTBYeT pUCK
3aToMnmneHus, MoryT

BbITb NPUYMHBI 4515 3aMeHbI
Hacoca Cyxoro MoHTaxa
MOrPY>KHbIM LUTIAMOBbIM
HacoCoM.

BepTI/IKaJ'IbeIe LinamoBble
HacCoOCbl

[aHHbIN TN HacocoB MOXeET ObITb pasaeneH Ha aABe
OCHOBHbI€ Ipynmbl:

e Hacochbl ¢ 3ymndom
e [lonynorpyxHsle Hacockl

Hacockl ¢ 3ymndom cuntaloTcs Hacocamm Cyxoro
MoHTaxa. LLInamoc6opHuMK BCTPOEH B Hacoc.

OTKpbITbIN 3yMNd U BepTUKanbHOe BXOAHOE 0TBepCcTMe
obecrneunBatoT XOpoLLUYt0 Aeasapaunto n becnepeboriHyio
paboTy. HeT norpy’kHbIX NOALUMMHUKOB U YNIIOTHEHWUI
Bana, NpUCyTCTBYET ANUHHBIA Ban OT HUXHEMO
noaLumnHuka Ao paboyero koneca.

©

Buixoo
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MonynorpyxHble HacoCbl CHUTAKTCS HAacocaMmm
NOsyCyX0oro MOHTa)a, MOCKOSbKY rmapaBnmyeckas 4acTtb
norpy>keHa B LUaMm, B TO BPEMsI Kak aneKTpoasuratesb

1 oropa Hacoca MOHTUPYHTCS B CYXOM MECTE.

Mopno6Ho Hacocam ¢ 3ymndom 34ech HET MOrpPyXKHbIX
NOALLMMHUKOB UINW YNIOTHEHWI Bana u ecTb ANVHHbLIN Bar.
B 3aBMCUMOCTU OT pa3MepoB HAaCOChl MOHTUPYIOTCS C
OMOPHON MANTON NOBEPX OTCTONHUKA, NGO
3aKpenneHHbIMU Ha JOMNOMHUTENBHON ornope.
MonynorpyxHble Hacockl UMELDT Psi HELOCTATKOB,
KOTOpPbIE BbIHY)XAAIOT 3aMEHSATb UX NOrPYXHbIMU Hacocamu:

Buixod

e bonblioe pacctosHue mexagy ABuratenem n Koprycom
(ynuTkon) Hacoca fenaeT Hacoc HeyAobHbIM B obpalleHuu.

e OrpaHuYeHHbIV JOCTYn K 3ymndy.
BosHukatoT npobnemsl ¢ 3arpssHeHnem nNpy NCNonb30BaHUM
B OTCTOMHUKaXx rnybxe 2 MeTpoB.

e He BogoHenpoHuuaembln. 3aTonneHve noBpeanT Bx0d
asuraternb.

e BbiCcoKuMit ypoBeHb Luyma.

[Moyemy norpyxHomn?

HekoTopble nonb3oBaTeny LWNaMoBbIX HACOCOB MOTYT UMETb
BECbMa OrpaHNYeHHbIe NPeACTaBNEHNS O NOrPYXKHBIX
LUNaMoBbIX Hacocax. Mo3aToMy BaXHO BblABUraTb apryMeHThbI
B MOMb3y WAEWN NOTPYXKHOWM KOHCTPYKLMN.

MorpyxHble HacoChbl NPeAOCTaBNAT MHOXECTBO
NpenMyLLEeCTB B CPABHEHWUM C HACOCaMU CYXOro 1 0COBEHHO
MOJYMOrpy>XHOr0 MOHTaXa (KOHCOMbHbIE):

e PaboTtasi HenocpeaCcTBEHHO B LLNIAMOBOWM XWUAKOCTY,
NOrpy>KHble LIamMoBble HacoChl He TPeDbYT HMKaKNX
OMOPHBIX KOHCTPYKLMIA. [T03TOMY OHU 3aHUMaIT MEHbLLE
NpoCTpaHCTBa.

e [lBuratenb 1 KOopnyc Hacoca NpeacTaBnsoT coboi
eauHbI 610K, KOMMAKTHBIA U MPOCTOM B YCTAHOBKE.

e Pabota noa BOAOW 03HAa4YaeT HU3KUI YPOBEHb LLYMa,
nnBO NONHOCTLIO BeCLLyMHY0 paboTy.

e [lBurartenb, oxnaxgaemblin nepekaynBaemon BCA HWKecneayowas
XKMOKOCTBIO, MO3BOJIAET BbINOSHATL A0 30 NyckoB B 4ac, VHOpMaLWs!, @ UMEHHO
BCMEACTBUE YEro MOXHO UCNONb30BaTb MeHee ;z);:n“:::'(::cgz:g:*:":_‘n_
rabapuTtHble 1 6onee achekTnBHbIE 3yMMdbI. NPMMEHMME K NTOTPYIHLIM

e [nbKas ycTaHOBKA C HECKOSIbKAMM TUMNamu MOHTaxa, LINaMOBbLIM HACOCAM.
npv 3TOM BCe OHM MMB0 NepeHocHbIe, Mo nony-

CTaLMoHapHble.

e B03MOXHOCTb MCMoNb3oBaTk TexHomnorno "YncToin
3ymnd" (cm. cTp. 28).




LLInamoBble
Hacochl Flygt

OcCHOBHOE OTNn4une Mexagy wiamMmoBbiMM HacocamMu U HacocamMu Ona
CTOYHbIX BOA 3aKrnk4yaeTcd B TeX 4YacTdax, KOTopble HenocpeacTtBeHHO
KOHTaKTUPYKOT CO WnamMom, U TeM CaMbiM noaBeprarTcda U3HOCY CO
CTOPOHbI TBEPAbIX YacTul, LWnama.

BaHble 0COGEHHOCTY LUNAMOBbLIX HACOCOB, TakMe Kak oxnaxaeHue,
YNnoTHeHua n 0cobeHHO KOHCTPYKUNA r’napaBriiiky, onmcaHbl B OaHHON
rnase.

Cepusa Flygt 5150 norpyxHbix
HacoCoB OCHallleHa

aruTatopomM

OnekTpogsuratens Py6aluka oxnaxneHusi
MHcnekumoHHas kamepa

YnnoTtHeHune

Pa6ouyee koneco

CeTyatbin unbTp

CteHp

Arutatop
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BaxHble ocobeHHOCTY ABUraTenen WnamMmoBblX HACOCOB:
o OddekTnBHOE OXNaxaeHve

e Knacc usonauumm

AdpekTBHOE OXnaxaeHue

BopasHoe oxnaxaeHne CyLeCcTBEHHO Ny4lle BO3AYLLIHOrO.

OHo paet apuratento 3 EKTUBHY MOLLHOCTb CTaHaapTHbIil

1 CpaBHUTENbHO HU3KYIO TeMneparypy. anekTpoABuraTens
B peurartene Flygt anameTp potopa 6onblue, a ctatop
TOHbLUE, YeM B CTaHAAPTHbIX ABUratensax. ATo HanpasnseT
OonbLuUyto YacTb NOTePb (TENNOBbLIAENEHNE) K CTaTOpy

1 K OKpy>KatoLLen, oxnaxaatoLen xuakoctn. HebonbLuoe
paccTosiHWe nepefayn Tenna genaeT oxnaxaeHne bonee
3(pheKTUBHBIM 1 NOAAEPKMBAET HU3KYIO pabouyto
Temneparypy.

Hacoc moxeT oxnaxaaTbesi Tpems cnocobamu B
3aBUCMMOCTU OT TEMMNEPATYPbI Lnama 1 Apyrux akTopos:

e Hacocebl, paboTatoLme NoHOCTbO NOrPY>KEHHBIMU
B LUMaM, OXNaxaalTcs nepekaymBaeMom XUaKOCTbIO.
TemnepaTypa wnama He MoxeT npesbiwaTs 40°C.

e Hacocebl, paboTatoLme ¢ He NOSTHOCTBIO MOTPYXKEHHbBIM B
cpeay Asuratenem, MoryT 6biTb 060pyAoBaHb!
BHYTPEHHeN pybalLlKon OXnaXaeHusi, B KOTOPOW Onekrpogsuratens Flygt
umpkynupyet (5100/5150) oxnaxpatoLas XuakocTb
(MOHOMPOMUIEHITINKOIB).

e Hacocebl, paboTatoLme npy HA3KOM YPOBHE U BbICOKOW
Temneparype LnamMa, Moo HacoChbl Cyxol yCTaHOBKM
MOTyYT OXNax4aTbCs C UCMOSb30BaHWEM BHELLHETO
MCTOYHMKA OXNaXaatoLLen XUAKOCTU, NOAKITHHYEHHOTO K
pybaLLke oxnaxaeHusi.

Cnocobbl ncnonb3oBaHus PasnnyHbIX MEeTOO0B
oxnaxgeHua onucaHbl Ha CTpaHuue 27.

Hacoc ¢ BHyTpeHHen
CUCTEMOM OXNaxaeHus



U3onauusa
Knacc nzonsuum H (180°C) npumeHsieTcs k o06MoTke
cTatopa bnarogapsi cucteme KanmnumsipHon
nponutkn. Hacoc Flygt nmeet orpaHnyeHne
asuratens ans knacca B (140°C - temnepaTtypa
cpabaTbiBaHMSA 3aLMUTHBIX TEPMOKOHTaKTOB 0OMOTOK
cTatopa), KOTOpoe CHUXKaeT TENOBOE HanpsPKeHve
1 TEM CaMbiM yBENUYMBAET CPOK CrY>KObI.
KannungapHbin meTod nponutku gaet
BO3MOXHOCTb 6oree TLwaTenbHoro 3anofiHeHns
NpOCTPaHCTBA MeXay BUTKaMU 0OMOTOK
N30MMpYOLWMM MaTepranoMm, criegoBaTernsHO
Mo3BONSIET YMEHbLUNTb KOMMYECTBO BO3AYLUHbIX
nomnoctein. 3To obecneynBaeT bonee BbICOKYHO
3aLUUTY OT KOPOTKMX 3aMblKaHWiA B 0OOMOTKE.

Ban n nogumnHmkn
BaxkHble 0cOBEeHHOCTI Banos u noaLwwnnHUKOB:

e KoHCTpyKuMSA 1 onpefeneHre pasMmepos Bana
e Tuvn noAwWwnnH1Ka 1 sawmTa

KoHcTpyKuus 1 onpeaeneHve pa3mepoB Bana
Ban 1 nogwmnH1KM MMEerT NPOYHYH KOHCTPYKLMIO.
PaccTosiHne mexay HMKHUM NOALMUMHUKOM U
paboynM KoNecoM MUHUMArIbHOE, YTO YCTpaHseT
Kakue-nnbo OTKIOHeHUs Bana. 3To obecneymsaet
OONTUA CPOK Cy>XObl MEXaHUYECKOro YNIoTHEHWS
1 NOALUMMHUKA, HU3KY BUOpauumio 1 6ecluymHyo
paboTy Hacoca.

Twun noAawwunHWKa u 3awmTa
Bce wnamoBble Hacockl B Ka4eCTBE OCHOBHbIX
NOALLNMHUKOB UCNOMb3YIOT ABYXPSAAHbIE paguanbHo-
YMNOPHbIE LLIAPUKOMOALLNMHUKA, MOCKOSbKY OHU AaloT
BO3MOXHOCTb BblAEPXMBaTb BbICOKYHO HarpysKy Kak
B paanarnbHOM, TaK 1 B OCEBOM HarnpasreHuu.
[MoAWMNHMKM XOPOLLIO 3aLUMLLEHbI C MOMOLLHO
BbICOKO3(O(hEKTMBHON CMA3KN Ha BECb CPOK CIy>KObl
NOALUMMHUKA.

Ban u noawmnHmkn Hacoca
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YnnoTtHeHus

BaxHble ocobeHHOCTH yI'IJ'IOTHI/ITeJ'IeVI LUTaMOBbIX HAaCOCOB:

e Hu3Kkui unu gaxe HyneBon ypoBeHb NpoTeyku!
e 3HOCOCTOWMKOCTb

MNpoTeyka M MU3HOCOCTONKOCTb

B co4eTaHunu ¢ MHTEHCUBHOCTbLIO NMPOTEYKK, Hanbonee
BaXXHbIM CBOWCTBOM YMIOTHEHWS MPY UCMOMb30BaHUN
B LUIAMOBBIX XWUAKOCTSX SBIISIETCS YCTOMNUYMBOCTb

K M3HOCY Mpu BO34ENCTBUM abpasnBHbIX YacTuL,.

YNNoTHeHWS A4S LWnamMoBbIX HACOCOB
CKOHCTPYMPOBaHbI Tak, YTOObl CNPaBUTbCS C BbICOKO
abpasvBHOW cpeforn Hacoca. TONbKO YNNOTHUTENbHbIE
KornbLia NoABepraTCcs BO3AENCTBUIO Cpefb!.

[pyrve yactu ynnoTHEHWs, Takme Kak NpyXXuHbl 1
duKcaTopbl KPYTALLEro MOMEHTA 3aLUULLEHbI OT
M3HOCAa, 3aCOPEHMS 1 KOPPO3UK BHYTPU Kopryca broka
YNINOTHEHUS.

Kpome Toro, 30Ha nsonsiuuv npyHumMaeT gaBneHue
CO CTOPOHbI MEXAHWUYECKOTO YMNIOTHEHWSI.

MexaHun4yeckoe ynnoTHeHWe KapTpUKHOro Tmna
Plug-in™ (5100/5150) - 6bICTpPbIV 1 NPOCTON B
ob6palleHnm. NoBEpPXHOCTb YNIOTHEHUS 3aKpbITa U He
MOXeT BbITb 3arpsi3HeHa U1 NoBpexaeHa npu
ob6cnyxunBaHUK. YNNOTHUTENbHbIE KOMbLA Beeraa
Haanexalyum o6pa3om BbIPOBHEHBI BO 13bexaHum
npoTeyex.

Cuctema Active Seal™ npepgnaraeT NOBbILLEHHYIO
HaZeXXHOCTb YNIOTHEHMS U NPeAoTBpaLLaeT NPoTeYKy
KMOKOCTU B ABUraTenb, TEM CaMblM CHUKAET pUCK
noBpeXaeHUsi NOALUMMHMKA U cTaTopa.

XapakTepHon ocobeHHOCTbIo cuctembl Active Seal ™
ABNSETCS BpaLlatoLleecs BHyTPEHHEE YNOTHSLLEe
KOMbLIO C Na3epHbIMY Haceukamu, KoTopble AENCTBYOT
KaK MMKpPOHACOC, NOCTOSIHHO NPeAoTBpaLLaloLLni
nonazaHue XuakocTu B ABUraTerb.

Bce aTo B gononHeHue k:

YnnotHenue Plug-in™ (5100/5150)

o [lOHWKXEHHOMY BPEMEHU NpocTost

e MeHblUeMy YUCy OCMOTPOB, HEOGXOAMMbIX AMs
obcnyxnBaHus

e MeHblUeMy YuCry BHEMMAHOBBIX MPOBEPOK TEXHUYECKOIO

obcnyxnBaHus @
o  CHWXKEHMIO BaLLMX 3KCMyaTaLMOHHbIX 3aTpaT



Cuctembl 3anTbI

BaxHble 0COGEHHOCTM CUCTEMbI 3aLLMThI LLUNAaMOBbIX HACOCOB:

e B03MOXHOCTb OBHAPYXEHUSI MPOTEKAKOLLEro YNNOTHEHNUS 40 TOrO,
Kak OygeT NpuYMHEH kakon-nmobo yuiepb

e 3awmTa ynnotHeHmn Spin-out™

e 3awumTa OoT neperpesa

Bo3MOXHOCTb OGHapy)XeHUsi NpoTeKaloLLero
YNAOTHEeHUA

5500: B obnactu, cogepxalien oxnaxagatoLiee Macno
Hag ynnoTHEeHWEM, eCTb AaTUMK, KOTOPbIV BbiaaeT
npegynpexaeHue B cryyae nonagaHnst BoAbl.

Kpome Toro, macrno obecLiBeurBaeTcs BOAON B cryyae
NPOTEYKU, N 3TO MOXKHO YBMOETL YEPE3 CMOTPOBOE
oTBEPCTUNE Ha BOKOBOM YacTu Hacoca.

lNMpomekaHue 8 kopryce cmamopa: Ecnv Boga
obHapy»keHa, NonnaBKoBbI BbIKIOYATENb OTKIHOYAET
Hacoc.

5100/5150: IHcnekumoHHas kamepa Mexay 6rokom
YNMOTHEHNS U NOALUMMHUKAMWN UMeET BCTPOEHHbIN
JaTYuK ANS paHHero obHapyXXeHWst MPOTEYKM XULKOCTH.
Paboyee NpocTpaHCTBO MOXHO OCMaTpUBaTb U CrMBaThb

4yepes 0TBepCTmne, KOTopoe AOCTYMNMHO CHapyXu. MHcnekumoHHas kamepa,
5100/5150

3awmTta ynnotHeHun Spin-out™

3anaTeHTOBaHHas KOHCTPYKLMS BHELLHErO YNIOTHEHWS,
KoTOpasi 3almLLaeT ynnoTHeHWe Gnarogaps yaaneHuio
abpasuBHbIX YacTuL,.

3awuTa oT neperpesa
Tennosble TEPMOKOHTaKTbI BCTPOEHbLI B 0GMOTKM
cTaTtopa Ans NpeaoTBpaLleHns neperpesa.

3awmTa ynnotHeHun Spin-out™
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KOHCTpyKUMA rmapaBnnyeckou
4YacTu

BaxHble ocobeHHOCTH I'VI,D,paBJ'IVI‘-IeCKOVI 4YacTu WNamMoBbIX HAaCOCOB:

o O dheKTMBHOCTb
e I3HOCOCTOMKOCTb
e ArutaTop

AdpekTUBHOCTL

[NepekaymBaeMblIii LLUNaM MOXET Bbl3BaTb 3ameTHoe cHkeHne K[
rmapaenuyeckon yactu Hacoca. Paboyee koneco Flygt ckoHCTpynpoBaHo Tak,
4YTOObI MMHUMU3MPOBATL 3TO CHKeHKe. bonee Bbicokne nokasatenu KM
Hacoca Takxe KOppenupyrT ¢ 6onee H13KMMU koaddurumreHTamm n3Hoca.

N3HOCOCTOMKOCTL

OnbIT NokasbIBaeT, YTO KOHCTPYKUMSA paboyero kofneca v ynutku
Hacoca Takke BaXKHbl AN CHDKEHMSA ko3 mumeHTa n3Hoca,
Kak 1 Bblbop MaTepuana.

dopma paboyero korneca, ncrnonb3yemoro B pabote

CO LUNaMOM BaxkHa Ans o6ecneyeHunsi BbICOKON
N3HOCOCTOMKOCTM 1 Bbicokoro KM rugpaBnmyeckon YyacTtu.
Mpy nepekayke Wnama xuakas cpefa aABvkeTcst GbicTpee,
Yem TBepAble YacTuubl. PedynbTarT - o4eHb BbicoKast
ckopocTb nM3Hoca. Pabouyee koneco Flygt umeet Gonee
CTPEnoBUAHYI0 KOHCTPYKLMIO NonacTel B CpaBHEHUN

¢ 0BbI4HbIMK KOnecamu, 4To obecnevmBaeT bonee
OOHOPOAHBIN NOTOK MeXAy NonactaMu. 3T CHMKaeT Koneco wnamosoro Hacoca
pasferneHve TBepablX YacTuL, B NepekaunBaeMoit XXUaKocTu

1 BeeT K Bbicokum nokasatenam KI4 ruapasnuyeckon

4yacTu, Kak CreAcTBre, K O4EHb HU3KOMY YPOBHIO M3HOCA.

CTaHaapTHas KOHCTPYKLUMUS TMAPaBvku KOHCTPYKUUS rMApaBRnnYeckorn YacTi komnaHum
3acTaBnsieT Wnam ABUraTbCs Ha BbICOKOM Flygt cHmkaeT ckopocTb wnama
CKOpOCTU @



M3-3a OTKNOHsIIOLLLerocs OT koneca NoToka YacTuly
B3BELUEHHbIE YaCTULLbl yAapSIHOTCA O CTEHKY YNUTKA
noyTK NoA napannenbHbIM YroM, TEM CamMbIM CHDKast
TNIMHENHBIN n3Hoc. Bonbluoe paccTosHue Mexay Kpaem
pabouero koneca 1 BHyTPEHHEN NOBEPXHOCTLIO Koprnyca
Hacoca (ynuTku) Takke o3HavatloT bonee HU3Kyto
BHYTPEHHIOK CKOPOCTb, YTO B AaNbHENLIEM CHIKaET

nokasaresnu usHoca. \/

CTaH,uapTHoe Koneco
M3meHsiemoe no agnameTtpam paboyee koneco oT6packiBaeT TBepAble YacTULibI
(5100/5150) / kpbiwka Bcaca (5500) faeT BO3MOXHOCTb H8 BHYTPEHHIOIO CTEHKY yvTHM
KOMMeHCUpoBaThb M3HOC M TEM CaMbIM NpeaoTBpaLlaeT
CHWXeHue nokasatenewn Krid.

Arutatop

Hacoc moxeT ObITb 060pyA0BaH arMtatopom. YHuKanbHas
KOHCTpyKUMs arntatopoB Flygt cosgaeTt cunbHbIn
BePTUKanbHbIA HAMop, KOTOPbIN NPUBOAUT OCEBLUNE
TBEpAble YacTuLibl BO B3BELLEHHOE COCTOsIHMNE. OTO Koneco Flygt sactaensiet
ynpoLLaeT nepemMeLLeHne Yyactuy 1 rapaHTupyet bonee TBEPABIE HaCTNLbl NPOAoKaThL
UMCTBIN 3yMNd B KOHLIE LKA OTKAYKM. ABIDKEHUE BMECTE C NOTOKoM

Vcnonb3oBaHune arntaTopa Takke OnMcaHo Ha cTpaHuue 28.

Arutatop

www.flgroup.uz



CBoucTtBa Lwnama

MepekaunBaHue wWnama, T.e. XMAKOCTU coaepxallen
TBEPAbIE YacTULbl, NPeabSABNSAET NHble TPeOoBaHUS K
Hacocy B CpaBHEHUW C MepekavynBaHNEM YNCTON BOAbI.

Hapgo 3HaTh pag xapakTepucTuK WiamMa 1 CUCTEMBI,
YTOObI CyMETb KOPPEKTHO NOA0OPATH LUIaMOBBIN
Hacoc.

Mpu BbIGOpPE LLNAaMOBOro Hacoca HeOBX0AMMO 3HaTb onpeaeneHHble
napameTpbl. OHM o06CyxaatoTCs B
[aHHOM rnase.

"Bonpockl No wnamoBbiM Hacocam", Ha cTpaHuue 47,
cogepxar napameTpbl, KOTOpbIE crieayeT BKMOYUTb
Mpu BbINOMHEHWM PACcYETOB ANS LIaMOBOro Hacoca.
ToyHOCTb pe3ynbTaTtoB OyaeT Bhilwe, ecrnv B Baliem
pacnopsbkeHun 6yayT 6onee TOYHble 3HAYEHUST STUX
napameTpoB M Kak MOXHO B GOnbLUEM KONMYeCcTBe.

B Tex cnyyasx, korga Heo6xoAMMO caenaTtb HEKOTOpble
OONyLLEHWS, BaXHO, YTODObI 3aKa34mk Obifl 0 HUX
NPOUHMOPMUPOBAH.

Bcerga ectb BO3MOXXHOCTb OTNPaBUTL 0GpasLibl
NS NOMTHOTO PEOJIOTMYECKOro UCcCriefoBaHus B
nabopartopuio komnanum Xylem B LLiBeuyn.

15



[TapameTpbl Wama

HwxecnenytoLime napaMeTpbl AOMKHbI ObITb onpeaeneHbl
B XOZle pacyeToB AN NPUMEHEHNS! LLNIaMOBOro Hacoca.

Pa3smep 1 pacnpegeneHue yactuy,

Pasmep vactuy d (d,,) 3T0 Mepa npoLeHTHOro
cofepXKaHusi B LWamMe YacTul, CTPOro ornpeaeneHHoro
pa3mepa unm MeHbLue.

3HayeHvie onpeaensdeTcd nyTeM NnpocenBaHns TBepAbIX
yacTuy Yepes cuTa C OTBEPCTUSMY PasfMYHOro AnameTpa,
a 3aTeM B3BeLUMBaHUS Kaxaow dpakumun. lanee MOxXHO
HaYepTUTb XapakTepUCTUKy CUTOBOrO cocTasa 1 yBUAETb
NPOLEHTHOE CoAepXXaHne YacTuL, pasnnyHbIX pa3MepoB.

Hanpumep: d,,= 3 MM o03HaqaeT, 4To 85% YacTuu nveet
avameTp 3 MM Unu MeHbLUe.

MaccoBas gons Manbix YacTul
[ons yactuy anameTpom MeHee, 4em 75 MKM.

BaxkHo onpegennTtb NpoLeHTHOe codepKaHue MarbixX
yacTuy B Wname. Yactuubl AuaMeTpoMm MeHee 75 MKM
MOTyT O HEKOTOPOW CTEeNeHN COAeNCTBOBaTL
nepemeLleHuno yactuy, 6onbliero pasvepa. OgHako, ecnu
NPOLEHTHOE CoAepXXaHne YacTul, AMameTpoM MeHee

75 mkm npesbiwaeT 50%, xapakTep LunamMa MeHsieTcs B
CTOPOHY He OCaxX[atoLencsi CyCneHanm.

KoHueHTpauums TBepAbIX YacTul

KoHLeHTpauums YyacTul, B WaMe MoXeT OblTb U3MepeHa kak

O6bemHas B %, C,, u MaccoBas B %, Cp,.

Teepovie uacmuupl

C, =
Konuenmpavyus
MeepobLX 4acmui,

(o6vemnas 6 %)

»
-

-

\/

85%

XapaKTepVICTVIKa CUTOBOIo CocTaBa

» He ocaxpgatowiasacs

cycneHaus,
CM. CTpaHuuy 18

C. =
Konuenmpavus
meepovLX uacmuy,

(maccosas 8 %)
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MnoTtHocTb/YaenbHbIN Bec

Teepdbie yacmuubl

[MnoTHOCTbL TBEPAbIX YacTUL, ykasbiBaeTCs Kak
yOenbHbIN BEC CYyXMX YacTul,. ATo nepeMeHHas, SGg,
onpegensieTca nyTem AeneHust NNoTHOCTU TBepabIX
YacTuL, Ha NMNOTHOCTb XUOKOCTU.

Boda
MnoTHocTb Boabl 1000 kr/m3. SG Boap! - 1 npu 20°C.
3HayeHne MeHsieTcs Npu U3MEHEHUN TeMnepaTypsbl.

LUnam

YpenbHbli BeC WWNama MoXeT ObITb onpeaeneH

C UCMONb30BaHNeM HOMOrpamMmbl (CM. cTpaHuuy 39)
nnun paccuntaH (cM. ctpanuuy 38). [iBa 13 3HaveHum
SG,,C, n C_, 0OmKHbI BbiTb M3BECTHbI.

SG,, paccumnTbIBAETCS Ha OCHOBE BbILIENPUBEAEHHBIX
3HAYEHUN.

®dopma yacTuy,

dopma YacTuL, oYeHb CyLLECTBEHHA Ans Toro, kak byaet
BecTu cebs Wwnam npu TpaHCMopTUPOBKE, a TakkKe A
M3HOCa Hacoca 1 cucTembl TpyGonpoBoaa.

dakTop hopMbl yKa3blBaeT Ha OTKMOHEHNE YacTuL,
LwrnamMa ot ngeanbHomn cdepsbl.

Cnioga



Xapakrepuctuka
lnama

LLInambl MoryT 6bITb pa3aeneHbl Ha ABa Tvna -
ocaxZarLmMecs 1 He ocakgatoLmecsi, B 3aBUCUMOCTU OT
napameTpoB, YNOMSIHYTbIX Ha NpeablayLMX CTpaHuLax.

He ocaxpatowmmca wnam

LLInam, B kOTOpOM TBEPAbIE YaCTULbl HE OCEAAlT Ha OHO,

a OCTaloTCs B CYCMEH3UN B TEYEHWE ANUTENBHOTO BPEMEHM.
He ocaxparowmica wnam BegeT cebs kak ogHopoaHas,
BA3Kas cpefa, HO MO XapakTepucTMKam kak HEHbIOTOHOBCKas!
XMAKOCTb (CM. cTpaHuuy 20).

Pasmep vactuu: meHee 60-100 Mkm.

He ocaxpatolumiics Wwnam MoxeT 6biTb onpeaeneH kak
0[HOPOAHas CMeChb.

OpHopoaHas cmecb
Cmecb TBepAbIX YacTUL, U XXUAKOCTH, B KOTOPOW TBEPAbIE
YacTULbl pPaBHOMEPHO pacnpenerneHsbi.

Ocaxpatowmncs wnam

[aHHbI TN Wwnama ObICTPO ocaxaaeTcsi B TeYeHne nepvoga
BPEMEeHM, COOTBETCTBYIOLLIErO NPOLLECCy, HO MOXeT
YAEPXKMBATLCSA B COCTOSHUM CYCNEH3NM 3a cHeT
Typ6yneHTHocTW. Pasmep vactuy: 6onee 100 Mkm.

OcaxgatoLmincst Wwnam MoxXeT ObITb onpegeneH kak
MceBoooaHOPOAHAs UM HEOAHOPOAHAS CMECh Y MOXET
MOSTHOCTBIO N YACTUYHO paccranBaTbCs.

NMceBpoogHopoagHasa cMmecb
Cwmech, B KOTOPOM BCE YaCTULLbl HAXOAATCS B CYCrNeH3uu,
HO MX KOHLEHTpaLUs yBENUUYMBAETCS MO HAMNPaBNEHNIO K OHY.

HeogHopogHas cMecb

CMecb TBEPAbIX YaCTULL U XXUAKOCTM, B KOTOPOW TBEpAbIe
YacTuupl pacnpeneneHbl HePaBHOMEPHO W CKITOHHbI
KOHLEHTPUPOBATLCS Ha AHEe TPYBbl UMK EMKOCTU.

)
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OCAXOAKOLWMNCA LWNAM

OO0HopoOdHasi cmechb

[Mcesdo00HOpOOHas
cmech

HeodHopoOHbIU nomox,
4acmuYHO Pacc/ioeHHbIl

HeodHopoOdHas cmecs,
MO/THOCMbIO PaccioeHHas
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Fpadmx nokKasbiBaeT noBeaeHMe pas3nmMyHbIX TUNOB WramMma B 3aBUCUMOCTHU
OT pa3mMepa 4yacTuy U CKOpPOCTU UX NepemMeLleHuUs.

[Mcesdoo0HOpOOHas cmech

Ckopocms A

nepemeuweHus © ©

yacmuy

HeodHopodHasi cmechb

PaccnoeHHas cmecb

Bbicokasi CKOPOCTb
nepemeLleHus n/unm
YacTuULIbl MarnbIx
pa3mepoB 03HaualoT,
YTO BCE YacTuLibl
HaxoZATCA B CyCMNeH3um.
LLnam Beaet cebs kak
NceBAooAHOPOAHAs
CMECh.

Mpw Gonbluem pa3mepe
yacTuy 1 Gonee HU3KOM
CKOPOCTU NepemMeLLeHust
MPOSIBIAETCH TeHAEHLMS!
K YBEMUYEHUIO
KOHLieHTpaLuu no
HanpaBneHuto K AHy TpyGbl
UMW K MEXaHU4YeCKoMy
KOHTaKTy C AHOM TpyGbl.
Lnam BegeT cebs kak
HEOAHOPOAHAs CMECh.

» Pasmep yacmuy,

[Mpwn HU3KOM CkOpOCTH
nepemMeLleHnst n npu
6onbLueM pa3mepe
YyacTuy wnam uveet
TEHOEHUMIO K CryLieHuto/
cKonbxeHnuto. LLnam,
COCTOALLWN 13 KPYMHBIX
YacTuL, MOXeT ocefaTb
Ha aHe Tpy6bl 1
HacnaueaTbCs ApPYr Ha
apyra, 4To MoXeT
NpUBECTU K NMOSTHOMY
3aLLNamMoBbIBaHUIO
TpyObl.



OcobeHHOoCTH
XNOKOCTU

3a ncknoYeHneM nnoTHOCTM (CM. cTpaHuuy 17)
napameTpbl XUAKOCTY ONpeAensioTcs ee BS3KOCTLIO.

Knagkoctn HenpepbIBHO MEHSIOT POPMY, NoKa Ha HUX
newncteyeT cuna. FoBopAT, oHn TekyT. Korga TeveHve
MMeeT MeCTO B XMAKOCTU, ero NPOTUBOMNOCTaBNAIOT
BHYTPEHHEMY TPEHUIO, BO3HMKAIOLLEMY Npuv cLenneHnm
MOReKy”.

&—> KacamernbHoe HarnpsixeHue
f >

HbromoHosckas

He-
HbIOMOHOBCKas

lMpeden mekyyecmu

»

3710 BHYTPEHHEE TpeHue - CBOWCTBO XWUAKOCTU
NMEHyeMoe BA3KOCTbIO.

BA3KOCTb XMOKOCTEN BLICTPO YMEHbLIaeTcs
C YBENUYEHNEM TeMMnepaTypbi.

HblOTOHOBCKME XNOKOCTH

HbIOTOHOBCKME XKMUAOKOCTN CO3Aat0T KacaTernbHoe
HanpshkeHne, IMHENHOe 1 NPoNopLUMOHanbHoe
rPafVeHTy CKOPOCTU, UM CKOPOCTU CABUra.

Boga u 6onbLUMHCTBO XXUAKOCTEN - HBIOTOHOBCKUE.

HeHbLIOTOHOBCKME XNUAKOCTU

HekoTopble )XMOKOCTM, TaKMe Kak LriamMbl Ha BOGHOM
OCHOBE, HE MOAUMHSIOTCS MPOCTON 3aBUCMMOCTU MEXAY
KacaTenbHbIM HanpsKeHMEM U CKOPOCTbIO caBura
(cpaBHWTE C He ocaxaaroLLMMCs LWamMoM, CTpaHuua
18). OHM Ha3bIBaIOTCS HE-HBIOTOHOBCKUMU XMOKOCTAMMU.

HeKOTOpre He-HbIOTOHOBCKUE XNOKOCTU UMEKT
YHUKarnbHoe CBOWCTBO - HE TeYb, MOoKa K HUM He 6yueT
NPUNOXeHO MNHUMarbHOE KacaTelnbHOe HanpshXeHue.
37O MMHMManbHOe KacaTenbHoe HanpsxeHne n3BecTtHo
KakK npenen Teky4yecTu.

>
Ckopocmsb cosuza

www.flgroup.uz



LlinamoBble
HaCOCHbI€ CUCTEeMbI

OCHOBHbIE XapaKTEPUCTUKM
Hacoca

XapaKkTepu1cTuKkM LLEHTPOBEXHOIO Hacoca,
nepekayMBaroLLEro LWaM, OTNINYAOTCS OT XapakTePUCTUK
Hacoca, paboTatoLLero ¢ YACTON BOAOW, B 3aBUCUMOCTH
OT KOnM4yecTBa TBepAblX YacTuy, B LUame.

OTO0 OTNMYMe onpenenseTcs CBoNCTBamMu Lwnama
(pasmephbl YacTuL, NNOTHOCTL M OpMa, Kak 3TO ObIno
onucaHo B NpeablayLuen rnaee).

dakTopbl, KOTOPbLIE OKA3bIBAKT BANSHME - MOLLHOCTL (P),
Hanop (H), n KMA (n). Pasnuuns mexagy wnamom 1 Bogomn
CXEMAaTMYECKU NoKasaHbl Ha rpadpukax Huxe.

/ MotyHocTb (P)

21




PacyeTr

YUTtobbl ymMeTb onpeaensite Heobxoanmmble
XapaKTepUCTUKN Hacoca, KOTopbI ByaeT KOPPEKTHO
PYHKLMOHMPOBATL C onpeaeneHHbIM TUMOM Luriama
B KOHKpPETHOW cucteme Tpybonposoaa, crneayet
nony41Tb AaHHble O Wwname (rnasa 3), a Takke
MHopMaLMo o0 Hanope, TpebyemMoM noToke

N KOHCTPYKLMM cUCTEMBI TpyGonpoBoaa.

KoppekTHO paccunTaHHbIN LWaMoBbIA HACOC AOSMKEH
ObITb B COCTOSIHUM NpeofosieBaTb NOTEPW, Bbl3BaHHbIE
TpeHueM B Tpybax v knanaHax. Takke BaxHO, YTOObI
CKOPOCTb MOTOKA He Nafana Huxe KpUTUYECKon
CKOPOCTK (CM. CTpaHuuy 24), B NPOTUBHOM Crlyyae
OyneT npoucxoanTb ceaMMeHTaumns (ocaxaeHue).

BaxHo, 4ToObI BCE NapamMeTpsbl LWriama U CUCTEMbI
TpybonpoBoaa Obinuv ykasaHbl HACTONBKO TOYHO,
HaCKOmMbKO 3TO BO3MOXHO. B Tex cnyvasx, korga
HeobXoAMMO cAaenaTh HeKoTopble AOMNYLLEHNs B
pacyeTax, BaxHO, YToObl 3aka3umk Obin 0 HKX
NPOVH(OPMUNPOBAH.
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KOHCTpYKUMA CUCTEMD

CraTtunyecknin Hanop

Cratuyeckui Hanop - 3TO Pa3HOCTb BbICOT NO BeEpPTUKaNn
OT NOBEPXHOCTU NCTOYHUKA LLUamMa [0 TOYKU u3nuea.

[MoTepu Ha TpeHne

Korga »naKocTb HauYMHAET Tedb Yepes HanopHYy NMHUI0

1 KnanaHbl, TpeHue ycunmeaetcs. Npu nepekayke wnama » ANA CaMOCTOATENbHBIX
TP Y 1P P pacyeToB NoTepb Ha

noTepu Ha TPEHWE, BbI3BaHHbIE LLEPOXOBATOCTLIO TPYO, TpeHue NS Wnamos

M3rnboB 1 KnanaHoB, OTMYalTCs OT COOTBETCTBYHOLMNX obpatianTech k

noTepb Npy NepekayvnBaHUmM YMCTOM BoAbl. BbinonHeHHbIe cTpaHuue 41.

pacyeTbl OCHOBaHbl HA COBPaHHbLIX 3HAYEHUSIX NapaMeTpoB.

OB (oUHaAMMYECKNIA) Hanop

370 3HayeHne ncnonb3yeTca Ana pac4eTtos HaCcoCoB

N BKIOYAET CTaTUYECKUiA Hanop nrtoc noTepu Ha TpeHue,
Bbl3BaHHbIE pr63MVI 1 KnanaHamu, KOHBepPTUpOBaHHbIE
B METpPbl BOOAAHOIO ctonba.

lMomepu Ha mpeHue,
nepesedeHHble 8

f mempbl

-l
-¢

Obwuti (QuHamuyeckuli)
Hariop
Cmamuyeckuli Harop




KpuTtnyeckas ckopocTb

B uenom, ckopocTb notoka B Tpy6ax AormkHa
noaAepXX1BaTbCs BbilLe OnpeaeneHHOro MUHUMAansHOro
3HaYeHus1.

Ecnun ckopocTb NOTOKa CIMLLKOM BbICOKA, NOTEPU

Ha TpeHue OyayT pacTu. OTO MOXET TakkKe yCUnuTb
N3HOC cucTeMbl TpybonpoBoaoB. CrnLLKOM HU3K1e
CKOPOCTM MOTOKa NpUBEAYT K OTNOXEHNIO 0caaka

B Tpyb6ax u, kak cneacTBuUe, yBenuyaT noTepu.

OTO NpoMnNCTPUPOBaHO Ha rpadmke HUXe,
roe kputudeckas ckopocTb (Vc) ykasbiBaeT
ONTUMarbHYH CKOPOCTb, NMPU KOTOPOW noTepu
NoAAEePXKNBAKTCS MUHUMATbHBIMU.

Mpwv BbINONHEHUM pacyeToB ANS LLIaMOBOro Hacoca
Ans onpeaeneHHoro NoToka XenaTenbHy CKOPOCTb
notoka (V) cnegyeT cpaBHUBATbL C KPUTUHECKOW
ckopocTbto (VC) Ang wnama u cuctemomn
TpybonpoBoaos. Kak nokasbiBaeT PUCYHOK HUXeE,
naeanbHas cKkopocTb (0603HaYeHHas 3eneHbIM)
HenocpeACTBEHHO BblLLE KPUTUYECKOW CKOPOCTH,

HO C 3anacom As1s1 3KCTpeMarnbHbIX Cry4aes,

» dgg, CM. CTp. 16
KOTOPbIE MOTYT BOZHUKHYTh.

YT06bI ONpeaenuTb KPUTUYECKYHO CKOPOCTb, AOIKHbI
ObITb N3BECTHbI AvameTp Tpybbl n pa3mep YacTuy, (dgs).
3arem 3HavYeHne KoppekTupyeTcsa koadduumeHTom,
KOTOPbIN 3aBNCUT OT yAeNbHOro Beca TBepAbIX YacTuLl.

»

Unam

lMomepu Ha mpeHue

Boda
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[Tonbop Hacoca

[Mocne pacyeToB, NpeacTaBneHHbIX Ha cTpanue 26, Xylect nonbepet
LUNaMOBBI HACOC B COOTBETCTBMM C paboyei TOUKOW A1 YMCTON BoAbI.

www.xylect.com

(H)

Kpumuyeckas ckopocmb

Pabouas moyka,
wnam

e [//nam

@m=» Bolda

Xapakmepucmuka
cucmemsi ¢ rornpaskoli Ha
8binadaHue wnama 8 0cadok

> (Q)

,Elmarpamma BbIlLlE CXeMaTU4YHO NOKa3blBaET:
— XapaKTepucTunkKy Hacoca ana 4nCTON BOAbI
— NpuBeaOEeHHYI KpUBYIO AnA Wwnama

— pa60qy+o TOYKY Ang wnama, T.e. To4ka
B KOTOpOl7I KpuBaa XxapakTepucTuk CUCTEMbI

1 KpUBAsi XapakTePUCTUK HACOCa NepecekarTes

— XapaKTepUCTUKy CUCTEMbI



[1pyrne napameTpbl

MoMMMO TekyLMX pacyeTHbIX paboT, npu pa3paboTke
cucTem 1 Bbibope HacocoB, criegyeT yunTbiBaTe 6onbLuoe

KOMMYECTBO MPaKTUYECKUX MOMEHTOB. 10
s
o o . 8-
,D,OI'IyCTI/IMbII/I KaBNTaUMNOHHbIN §
6 -
o
3anac Hacoca I 4
IpV MCMONBE30BAHMN LIEHTPOBEXKHBIX HACOCOB BaXHO, g
uTOGbI JABMEHIE Ha BXOLE B HACOC NPEBLILLAMO AaBreH/e 2
HaCbILLEHHbIX MApOB XAKOCTI BHYTPU Hacoca. L1

20 40 60 80 100

Heobxoaumoe aaBneHvie Ha BXofe, 3asBrieHHoe Ans N
Temnepamypa, °C

Hacoca, NPSH.eq* He AOImKHO GbITb MeHbLLEe paboyero
3HayeHus B cucteme, NPSH,*. [laBnenve napa 4ns BOAb! Mpu

pasnuyHbLIX TemnepaTtypax
Pabouee 3HaueHWe 3aBUCUT OT aTMOCHEPHOTO AaBMEHUS

(BbICOTa Hag YPOBHEM MOPS), AaBMNEHNS HAChILLEHHbIX eym NPSH
NMapoB XXMOKOCTM, MIOTHOCTU LUfiama U YPOBHS B 37,
OTCTOHYKE. R D

’§ 21 \

g
Mpumep. MNepekayrBaHne BogocoaepaLlero wnama §14 4
npu Beicote 1 000 M Hag ypoBHEM MOPS. 7
Temnepartypa xugkoctn 40°C, ypoBeHb XMOKOCTU Ha L

M
2 meTpa BbILLe BXOAHOIO OTBEPCTUS Hacoca. o 2008 4000 6000 6060 10000ty
Bbicoma Had yposHem mopsi

®opmyna: ATMOC(epHoe [aBrneHne B
NPSHa= aTMocdepHoe AaBreHve — gaBneHve napa + Harnope Bofbl Ha Pa3nNyHbIX
ypoBeHb B oTcTonHMKe NPSH. = 9.2 - 0.4 + 2 =10.8 m. BbICOTaX.

rny6ura
rozpyxeHust

L

3HavyeHue NPSH,

QO/MKHO npesbiuams
3Ha4eHue yKkazaHHoe -
0151 0aHHO20 Hacoca,
NPSHyeq

* NPSHmq = NPSH Tpebyembiit, NPSH, = NPSH pa6ounit
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KaButauus

Ecrn NPSH, Hmxe, yem NPSHq, Ha Bxoge B
paGoyee KOneco NPOVCXOAUT NafeHue AaBneHus 1o
AaBsneHus napoobpasoBaHusa U o6pa3oBaHue
ny3bIpbKOB Napa 1 rasa, OHW CXOMbLIBAKTCS U MOTYT
BbI3BaTb MOBPEXAEHWE Koreca U yNMTKM Hacoca.

MoMMMO noBpeXxaeHns Hacoca KaBUTaLMst CHXKaeT
KA, ycunusaeT BuGpaumio 1 LWym.

pH 1 xnopwnapl

YT06bI NPEaOTBPaTUTL NOBPEXAEHNS, BbI3BAHHbIE
HU3KMMU 3HaYeHnaMY pH, Hacocbl okpalumMBaoT
anokcuaHon kpackon (pH-npegen 5.5). [insa BbICOKOro
cofepaHusi XnopuaoB B AOMOSNHEHUE K AMOKCUAHON
Kpacke UCnonb3yTcs LMHKOBbIE aHOAbI.

OxnaxpeHune

Morpy>kHble LfiaMOBble HAaCOChl CTaHAAPTHOrO TUMa
0BbIYHO MOTYT OXMaXaaTbCs OKpYXKatoLLen cpeaom

(wnamom), ecnu TemnepaTtypa LunaMa cocTaBnset
makc. 40°C. » DdhheKkTuBHOE
OXJ1aXaeHe,
cTpaHuua 9

OpHako, ecTb cryyau, koraa TpebytoTcs cneumanbHble

KOHCTPYKLIMOHHbIE OCOBEHHOCTU ANSt OXMaXOEHUS:

1. Ecnu ypoBeHb NOBEPXHOCTUN XUAKOCTU HUXE
cTaTopa, NOCTOsHHO, NMMbo Bonee 10 MUHYT.

2. Cyxast ycTaHoBKa Hacoca.

3. Ecnu TemnepaTtypa nepeka4ynBaemMoin cpeabl
npesbiwaeT 40°C.

TexHonorus
"Yuetbin symnd”,
cTpaHuua 28

B aTux cnyyasx oxnaxaeHne MoxeT 6biTb
OpraHn3oBaHoO C MUCMoNb3oBaHNEM pybaLLkm
oxnaxgaenus. Hacocel Tvuna 5100/5150 moryT B
BbILLEYNOMSHYThIX criydasx 1 1 2 oxnaxgartbest
BHYTPEHHeN pyballKkon oxnaxaeHus, a B cnyyae
3 — BHELLHMM MCTOYHMKOM OXJlaguTens.

Hacocbl Tvna 5500, B cnyyasx 1 — 3 JOmkHbI
oxnaxgaTtbCa C UCNnosnb3oBaHNEM BHELLUHEro
noaBofa xnaforeHTa.
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MI3HOC BHYTpYM LLNaMOBOro Hacoca MeHsIeTcs

B 3HAYNTENbLHOM CTEMNeHN B 3aBUCMMOCTU OT CKOPOCTH,
KOHLeHTpaumu 1 yrna ygapa yactuy,. M3Hocy obbl4HO
Havbornee curbHO nogsepraeTcst paboyee Koneco,
3aTeM KOpryC Hacoca 1 HanopHbI NaTpybok.

CKopOCTb U3HOCa 1 MHTepBaribl 06CNy>XNBaHNSA 3aBUCAT
OT TOro, Kak ucnonb3yetcs Hacoc. ViHpopmumpoBaHue
3aKa34yuka o JOCTYMHOCTU cepBuca Komnanum Flygt,

a TakkKe HanmyMm 3anacHblX YacTew - BaxHas YacTb
npowecca npogax.

I'Iepeou,eHKa noTepb CUCTEMbI

[MepeoueHka NoTepb CUCTEMBI MOXET NPUBOAUTL
K BbIGOpY NepepasmMepeHHOro Hacoca. JTo, B CBOK
o4yepeab, MOXKET BbI3BaTb Takue npobriembl, kak:

e Crnuwwkom 6onbLUO NOTOK

o bBonbliee noTpebGrieHre anekTpoaHeprum
o [leperpyska auratens

o KaButauus

TexHonorna «4uctbin 3ymnd»

[aHHasa koHuenums o3HavaeT adhhekTnBHOE
nepekaymsaHue Lwnama 6es3 ycunmearoLLerocs
OoTnoXeHusa ocagka. Lnam nogaepxusaetcs B
COCTOSIHWM CYCMEH3MU C NMOMOLLbIO armtaTopa, nmbo
MeLuanku. Micnonb3yeTcs COBMECTHO C BHYTPEHHEN
pybaLuKkoi oxnaxaeHus Hacoca u 3hHEKTUBHON
KOHCTPYKLMEWN HaKNOHHbIX CTeH 3ymnda, Hacoc ¢ sakpenneHHoit
47O 06ecneymBaeT BO3MOXHOCTb O4MLLEHNS Ha Kopnyce MeLuankoi
OTCTOVHMKa 6onee ahPeKTUBHO.

Arutatop

Mpw nepekayke TAXKENbIX LWNAMOB YCTAHOBMEHHbI Ha
Basly Hacoca armtaTop nepemeluMBaeT OceBLUVe
YacTuubl U AenaeT BO3MOXHbIM UX TPAHCMOPTUPOBKY.

Mewanka

[ns oTCTOMHMKOB GosbLUEro pasMmepa C O4eHb
TBEpPObIMU U TSHXKENbIMU YacTuuamu, rae armratopa
HeJoCTaTouHO, AN NpefoTBpaLleHns obpasoBaHus
ocajika MOXHO 3aKpenuTb MeLlarnky Ha Kopryce UIMEIOT FOCTATOUHO SHEPTN,
Hacoca, nméo YCTaHOBUTbL OTAENbHO. 4yTOGbI NOAAepPXKMBaTHL

OTCTONHUKU YNUCTbIMU Www_ﬂgroup,uz

MorpyxHble mewwanku Flygt



Cucrtema oxnaxgpeHus

BHYTPEHHAS/BHELLHASI CUCTEMA OXIaXOEHUS] O3HAYaeT,
4YTO HAcCOC MOXET NPOAOSKAaTL OTKAYKY A0 HU3KUX YPOBHEN
wnama. Cm. Takke pasgen OxnaxaeHue Ha cTpaHuue 27.

KoHcTpyKUua oTcTOMHMKA

Bonee KpynHbIA, T.H. ABYXCEKLMOHHbIN LLNaMOCOOPHMK
MMeET 30Hy ceaMMeHTaLUN AN TBEPAbIX YacTuL nepes
nepenuBHOM NEPeropoaKkou, BeayLlen B MEHbLUYIO YacTb,
raoe yctaHoBreH Hacoc. 3oHa cegumeHTaumm gaet
BO3MOXHOCTb [IOCTYMNa 3KCKaBaTopy AN yaaneHus
OTNOXEHWUN.

lMepenusHas nepezopodka 3oHa cedumeHmauuu

\

OTCTOWMHMKN MEHbLLIErO pa3mepa 3a CHeT HaKIMOHHbIX CTEH
co3patoT TypByneHTHOCTb U BbICOKYH CKOPOCTb B
OTCTOHMKe, NpeaoTBpallas ocaxaeHme Lwnava.
Ocepatolme TBepable YacTuLbl CocKarnb3blBatoT
HEMnocpeaCTBEHHO B 30HY MO BXOAHbLIM OTBEPCTUMEM Hacoca.

lMepsuyHas
pewemka

Hacoc ¢ BHyTpeHHen
CUCTEMOM OXNaxAeHus
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MHCTpYyKUMA
Mo NPUMEHEHNIO

LLinamoBklie Hacochkl Flygt MmoryT 6biTb MCNONb30BaHbl BO MHOMUX
oTpacnsix NPOMBbILLIEHHOCTU 1 0BNACTSX MPUMEHEHUSI.
3apava aTow masbl - AaTb KpaTKMin 0030p HEKOTOPbLIX Hanbornee

pacnpoCcTpaHEeHHbIX oTpacnen 1 obnacten NPUMEHEHMS LLNaMOBbIX

HacoCOB.

Twunbl ycTaHOBKM

Kak yXe ynoMmuHanochb paHee, eCTb MHOro cnocobos YCTaHOBKU

MOrPYXHbIX LUNaMoBbIX HacocoB Flygt. OaHako, cyluecTsytoT o6Lme

npaswusna B OTHOLLIEHNN YCTAaHOBKW, KOTOPbIE CcrieayeT y4YnuTbiBaTb
He3aBUCMMO OT obnactu NPpUMEHEeHUA.

Cyxas ycTaHOBKa

LLinamoBbI Hacoc AOMKEH BCeraa yctaHaBnNmMBaTbCs C CUCTEMON
oxnaxgenus. Ansa cepun 5500, Boga ans pyballku oxnaxaeHus
[OOIKHA NOCTaBNSATLCHA U3 BHELLUHEro UCTOYHMKA. OTBEPCTUSI 30HbI
130MALMM OaBneHWs A0MKHbI OblTb 3arnyLueHbl Uy NoAKNoYeHa
BHELLHAS CUCTEMA MPOMbIBKN MEXAHUYECKOTO YMNIIOTHEHUSI.
MpopymariTe KOHCTPYKUMIO 3ymnda Ans nogayu wnama.

B atom Tune yctaHOBKM HEMb3S UCMONb30BaTb aruTaTop,

nnMB0o 3aKpenneHHyY Ha Kopryce MeLuarsky.

MorpyxHasa yctaHoBKa

Ecnv Bo3amoxxHoO, 3ymnd cnegyet obopyaoBaTb HAaKMOHHLIMA
CTEeHKamW, YTOObl MO3BONUTL OCaXAALMMCS YacTuLam
cockarb3biBaTb B 06/1acTb HEMOCPEACTBEHHO MO BCAcOM Hacoca.
[Mpn HanUuumn BbICOKON KOHLIEHTPaLMW TBEPAbIX YaCTUL, U BbICOKON
NAOTHOCTU YacTUL, UCNOMb3YNTE arnTaTop. YCTaHOBMNEHHas
OTAENbHO UMW 3aKpenieHHasl Ha Koprnyce MeLuarka - NPeKpacHbIn
BapuaHT Assi NepeMeLlMBaHus TBepAbIX YacTuL, ECIIN OTCTONHUK
KpynHorabapuTHbIN, MMB0 Y HEFO HET HAKMOHHbBIX CTEHOK.

Meluanka MOXeT Takke NOMOYb arnTaTopy npu nepekavnBaHum
YacTuL, C BbICOKOM MIIOTHOCTBIO.

www.flgroup.uz



MnaBy4asn ycTaHOBKa (Ha nnory)

[MnaByyas ycTtaHOBKa - OOMH 13 BapnaHTOB

L1151 PAaCCMOTPEHUSI MPY Nepekayke 0CazKkoB

13 XBOCTOXpaHunuLl. PekomeHgyeTcst arutartop,
a Takke ogHa Mellanka unu 6onee.

Metlwuasika MoxeT 6bITb 3akpenreHa Ha Hacoce,
nnBo HenocpeaACTBEHHO Ha nnaBy4yeli nnatdopme.

ObnacTtu
NPUMEHEHUS

MeTannyprus

Hacochbl ans TpaHCNOPTUPOBKMU NPOKATHOM OKaNMUHbI
Bopga, noctynatoLyast nocne npouecca oxXnaxaeHus,
cobupaeTcs B OTCTOMHUKaX. OTa BOAA MMEET BbICOKOE
cofiepXkaHue NpokaTHOW OKanuHbl, kKoTopasi 06bIYHO O4YEHb
abpasvBHa. 3Tu YacT1Lbl YacTo pasgensioTes, U Boga
ncnonb3yeTcda BTOPUYHO B NnpoLecce oxnaxaeHua.

Hacocbl gns oxnaxgatouen Boabl
OxnaxpaatoLlasi Boga MOXeT UMETb BbICOKOE CoiepKaHue
abpasunBHbIX YacTyL, Nocne NpeabiayLLero UCNonb30BaHNS.




YnaneHue ocagka XBOCTOXPaHUINLY,

TBepable YacTULbl MOCHe TEXHOMOMMYECKoro npoLecca
4acTo cobypatoTcs B XBOCTOXpaHUuLLax. 3Tto yaobHo
A5 NNaByyMX YCTAHOBOK C MCMONb30BaHWeM arutatopa
U 3aKpernneHHON Ha Kopryce Hacoca MeLLarnkon.

E —— - P .
R — S
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Hacocbl aons oxnaxpatollero macrna B npoueccax
o6paboTku

OxnaxparoLee Macno cogepxallee oTXoAbl MeTannos

OT WnMdoBKM MnNn NnogobHoro aTomy npowecca o6paboTku.

www.flgroup.uz
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Mepekayka sonownakoorBana TAL}
Mepekayka 30MbLHOrO ocagka v Boabl B
XBOCTOXpaHunmLLa.

CTto4yHas Boga

3arpsizHeHHas Bofa C YrofbHbIX CKNagoB, nocne
oboralleHns Yrisi U 30H YronbHbIX KOHBEVEPOB AOITKHbI
cobupaTtbCs 1 BblkaumMBaTbCs A1 AanbHenwen oopaboTku.

LlenntonosHo-6ymaxHble
KOMOUMHaThbI

Pe3epByapbl u 3ymndbl ansa cbopa yteuek
YepHbIN KOHLEHTPAaT OT KOTMOB yTUNN3aTOPOB,
cofepXaLluii Necok, nenern, KoTerbHbIA NEeCOK U T.M.

Hed1b 1 ras

Mepekayka 6ypoBoro pactBopa

BosBpalueHne pactBopa € BbICOKUM COAEPKaHNEM
abpasuBHbIX BeLlecTB. Hacoc o6bi4HO ncnonbayercs Ans
nepekayku pacteopa u3 cHabxatoLero TpaHcrnopTa k
cTaHumm no nepepaboTkm pactBopa. ObbIYHO BypoBoOWA
pacTBOp paccMaTpuBaETCs Kak OAHOPOAHbIN LUNaM.



CTaHUMs N0 OYMCTKE CTOYHbIX BOA

OTCTOMHUK ANs necka / KaHanu3auuoHHasi NecKoroBKa
Hacocebl YCTaHOBJ1E€HHbIE Nocre 6roka I'IepBVI"IHOVI OYUCTKU
Ona nepekayvnmBaHnA ocafka TBepAbiX YacTul,.

"OpHblEe paboTbl

OTKayka 6onee rycTbix WNamMoB U3 OTCTOMHUKA

Ounctka Boooc60pHMKA OT 0cafKa TBepAbIX 4acTul
MoaxoauT Ans NMaByyMx YCTAHOBOK C UCMOMNb30BaHNEM
aryTaTopa u 3aKpernneHHON Ha Kopryce Hacoca MeLuarnku.

OboralyeHre nonesHbIX CKonaembIX

BoaooTnuUB ¢ HYynNeBoro ypoBHs

Ha nepepabaTbiBaloLMX 3aBoAax

CrnepauTe 3a 6onee KpynHbIMU U TSXKENbIMU 0GbeKTamu 1
YyacTuuaMu, KOTopble MOTYT OCECTb Ha [HE OTCTOMHMUKA.

Ecnun Bo3aMoxHO, 3aKkpenuTte KpbILLKY CeT4aToro punbtpa B
BEPXHEN YacTn OTCTONHMKA UM COPTUPOBOYHOE CUTO.

[Mpu pekomeHAaUMmM HaLLUX LLIaMOBbIX HACOCOB AfA
XWUAKOCTEN C HU3KUM pH, C BBICOKUM COAepXaHnem
XnopuaoB (T.e. MOPCKOWM BOAbI), U B Criyvasix, koraa Lwnam
coaepxuT cynbua meau (Mcnonbayetcs B roTauMOHHbIX
npoweccax), obpaTuTe BHMUMaHWe Ha pekomeHaaumm

Ha cTpaHuue 27 unu obpatutech B cnyx0y noaaepxkm
komnaHun Flygt.

Ecnu wnam neHncTbIn, 06bemMHas eMKOCTb 3ymnda JormKHa
ObITb, NO KpawHew Mepe, yaBOeHa.

YKaxute, ecrnvm BO3MOXHO, Hallly TEXHOMOru "YucTbin
3ymnd" (4To6bl MUHMMU3MPOBATL HAKOMIEHUE ocaaka).

BosBpar wnama B NpoLecc U3 XBOCTOXpaHunuwa

MoaxoauT ANs NNaByyrX YyCTaHOBOK C UCMONb30BaHNEM
aruTaTopa v 3aKpensieHHoW Ha Kopryce Hacoca MeLlarku.

www.flgroup.uz



Kapbepbl

(uebeHb, Necok n rpaBun)
[OHoyrny6uTenbHble paboThi

MoaxoauT Ans nNnaBy4Mx YCTAHOBOK C UCMOSIb30BaHNEM

armtaTtopa u 38erI'IJ'IeHHOIZ Ha Koprnyce Hacoca
MeLlarnku.

KapbepHbie 3yMmndbl

MoaxoamnT 4ns NNaBy4vnx UK CTaLMOHAPHbIX
YCTaHOBOK A1151 NepekavnBaHusi rpyHTOBbIX U
NaBOAKOBbIX BOA C COAEpXKaHNeM TBepabIX YacTul,

OTKayka OTCTOMHMKOB Ha yCTaHOBKax

no nepepabotke 6eToHa

MoaxoanT Ans nepekavku LLnamoB 13 necka

1 TBepAbIX YacTul, LieMeHTa Ans nepepaboTku
BTOPWYHOIO LieMeHTa.

Vcnonb3yeTcsa B codeTaHny ¢ NOrpy>xHoM MeLLarnkomn.
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[TpunoxxeHune

[MoaTanHbIn
pacyeT

Cwm.

cTpaHuLy 37, Ansi UCMOMb30BaHHLIX B NpUMepe

3HAYEHUN.

1.

Onpepenute SG/NNOTHOCTb XWUAKOCTH.
Ecnv nnoTHOCTb HEN3BECTHA, €€ MOXHO
onpeaenuTb

PaccunTaiite KpMTMYECKylo CKOPOCTb, UCMOMb3Ys
Tabnuuy u rpacuk. Beibepute guameTp Tpyobl Tak,
4YTOObI CKOPOCTL B TPy6E Obina BbilLe KPUTUHECKON
CKOPOCTH ocaxaeHusi. Ecnu kputnyeckas ckopocTb
CMULLKOM HK3Kas, TO MOTEepU Ha TPeHWe, U3HOC,

a TakKe pUCK 3aLlnamMoBbIBaHUSI BO3pacTatoT.

PaccuutanTte obLwuin guHamMmmnyeckuii Hanop
XXMUAKOCTU, KOTOPbIV NpeacTaBnseT coborn cymmy
CTaTUYECKUX HaMopPOB XUAKOCTMK, MOTEPU B CUCTEME
TpybonpoBoaa, 1 AaBreHus Ha Bbixode 13 Tpyobl
(ecnu TpebyeTcs). NoTepu B cucteme
TpybonpoBoaa CoCTOAT U3 NOTepb Ha TPeHUe

1 NoTepb, BbI3BaHHbIX (UTTUHIAMMU TaKUMMU,

Kak n3rubbl Tpyb, knanaHbl 1 T.M. MNoTepn Ha TpeHue
MOryT ObITb YCTaHOBMEHbI C NMOMOLLbIO rpadhuka.
Ecnu koHueHTpauust 6onblie 15% no oovemy,
3HaYeHWe crnepyeT CKOPPEKTUPOBaTb, UCMOSb3YS
rpaduk koachduumeHTa nepecyeTa. [Ansa nepekaykm
LuamMoB cnegyeT BblbupaTb n3rnbbl Tpyb ¢
60onMbLUMM paanycoM 1 3anopHyto apMaTtypy

€0 cBO60OAHBIM NpoxoaoM. MNpuv Takom nogxoae

B OL|EHKe 0bLMX NoTepb NOTEPSIMU B (PUTTUHrax
MOXHO NpeHebpeyb.

Tenepb Tpebyemasi paboyasi TOUka yCTaHOBMEHaA.
Ecnu koHUeHTpauus TBepAbIX YacTuL, NpeBbILLaeT
15% no obbemy, Hanop cHwkaeTcs. Pasgenvs
MOSHbIN AVHAMUYECKUIA Hamnop Ha KO3 ULIMEHT
CHWKEHUS Hamnopa, nony4uTe SKBMBAneHT Hanopa
Hacoca C Y1CTOW BOAOW.

» Ctp. 38, 39

» C1p. 40

» C1p. 41

» CTp. 42

www.flgroup.uz



5. Tenepb MOXHO BblbpaTb HAacoC, OCHOBbIBasiChb Ha
3HaYeHUsX pacxoda 1 Hamopa, NoMy4YeHHbIX BbILLE. » CTp. 43
Cnegyert Takke o6gymaTb obCy>KaaemMblin TMN YCOBUN
ycTaHoBku Hacoca. CymmapHble paboune 3atpaThl,
BKMtoYasi U3HOC, TeXHMYeckoe obcnyxvBaHve
o6opyaoBaHus 1 NoTpebneHne aHeprum OANHaKOBO
BaXXHble MOMEHTbI ANS NPUHATUS PELUEHNS.

6. "pachmkn MOLLHOCTU ANsi HACOCOB OCHOBAHbI Ha
pacyeTax aonga yucrton BOAb! U AOSKHbI ObITb YMHOXEHbI
Ha yAenbHbI BeC Liama Ans nonyyYeHust » CTp. 44
COOTBETCTBYIOLLErO 3Ha4YEeHWs AN Nepekayvku wnama.
OB6bIYHO criegyeT OXuaaTb U3MEHEHWI B cOCTaBe
Lwinama u, Kak crectsue, UMeTb OTHOCUTENbHO
6onbLuon gsuratens. Komnanus Xylem pekomeHayeT
pBuratenb ¢ 20% 3anacom MOLLHOCTM Ansi
MCMomnb30BaHUS B LUMAMOBbIX XWUOKOCTSIX.

NMPUMEP

MoabepuTe WNamoBbIi HACOC ANS YroNbHOW LWaxThl, NepekaynBatoLLnii
YrOMbHbIN LWnam.

[HaHHble om 3aka34quka:

HanpsikeHne

Temn. BoAbl

KoHueHTpauus T8.4acTuL, no obbemy

[MnoTtHocTb TB. YacTtuu: 1800 kr/m®

Tpebyemas npon3BoaNTENBHOCTb Q=50n/c
CraTtunyeckuin Hanop H =22m
IOnameTp Tpyo 150 mm
OnuHa TpyObl L=50m
Pasmep TBepabIx Yactuy, d., =

Bce 311 3HaveHus NCNOJb3YKTCA B MpUMepe Ha nocnefyrLnx ctpaHuuax.




1. YoenbHbin Bec (SG) wnama

Onpepenute yaenbHbI BeC Wnama. Micnone3yinTe HUxXenpuBeaeHHyo opmyny,
nmbo HoMorpaMmy Ha CrefytoLlen cTpaHuLe.

YAenbHbIN BEC - 3TO NSIOTHOCTb onpegerneHHoro martepuana, HopMmmupoBaHHaga no
NNOTHOCTWU BOAbI.

Mpumep: MnoTHocTb yrns 06bliuHO cocTasnseT 1800 kr/m3.
Torpa SG yrnsa - 1.8.

SG, = 1+C(SG_- 1)
or
SG - SGs

s~ 8G,-C_(SG,-1)

SG, = YpaenbHbii BEC LWiNama

SG, = YpaenbHbI BEC CyXMX YacTuL,

C, = KoHueHTpauus TBepAbIX YacTul, o obbemy
C., = KoHueHTpauus TBepabiX 4acTuL, Mo Becy
SG, _ C.

SG, C.

NMPUMEP

OnpepgenuTte yaenbHbIn Bec (SG) wnama.
SG,=1+C/(SG,—1)=1+0.3(1.8-1)=1.24

Bbl MOXeTe Takke ncnonb3oBaTb HOMOrpammy 1a Ha cnenyrou.leﬁ CTpaHuue.

www.flgroup.uz



Homorpamma, nokasbiBatoLLasi COOTHOLLEHNE KOHLIEHTPaLmMn
K yOellbHOMY Becy B BOAOCOAEPXKALLMX LuTlamaXx.

—_
—_

90 — B
803 -
= — 1.2
70 o —
= — 13
60 = -
- — 1.4
50 — -
= — 1.5
AO/E =
= = 1.6
304 -
— — 1.7
= — 1.8
20 — —
_f Ecnvn oBa u3 yeTbipex 3HayYeHui :— 1.9
= W3BECTHbI, HAYEePTUTE NNHUIO -
10 = MeXay HUMU 1 nonyYute Asa =2
APYrvX 3Ha4YeHUsl.
Cxema 1a



2. Kputnyeckas CKOpocCTb

PaccunTaiite KpuTUYecKyo CKOPOCTb, UCMOMb3Ys HUXKeNpUBeAEHHbIE Tabnuuy

1 rpacouk. BeibepuTe anameTp Tpybbl Tak, 4TOObI CKOpPOCTL B Tpybe Obina Boille
KPUTUYECKOW CKOPOCTU OcaxadeHust Yactul,. Ecnu kputnyeckasi CKOpoCTb CIMLLKOM
HM3Kas!, TO MOTEPU Ha TPEHME, N3HOC, @ TakKe PUCK 3allriaMOBbIBaHKS BO3pacTeT.

Kputuyeckas ckopocts (V) m/c (ans d,, m SG_=3)

[vameTp Tpy6bI Pasmep yactuy npu d85
Cetka 65 48 32 24 16 9 <4
MM [HOAMBbI MM 0.2 0.3 0.5 0.7 1.0 2.0 >5
25 1 i 1.3 1.4 1.4 1.4 1.4 1.4 1.4
50 2 é 1.3 1.7 1.8 1.8 1.8 1.8 1.8
75 3 ] 1.6 1.8 1.9 1.9 1.9 1.9 1.9
100 4 ;) 1.7 1.9 2.0 21 2.1 21 21
6 g a7 2.0 2.1 24 (24> 24 2.4
200 8 2 1.8 2.0 23 25 . 25 25
300 12 E 1.8 2.1 2.4 2.7 2.8 3.0 3.0
400 16 3 1.8 21 25 2.8 29 3.1 3.6
Tabnuua 2a
Mockonbky SGs Huxe 3, 7,000
Heobxoammo caenaTb $ 6000
KOPPEKLMIO 3HaYeHMs 2 !
cornacHo rpacwvky (2b). § 5,000
2 4,000
)
3000
| | | | | | | | | |
0.5 0.600.7)0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6
KoaghcbuyueHm
pacbmk 2b

nMPUMEP

Y6eamTech, YTO CKOPOCTb B TPy6E BbILLE KPUTUHECKOWN CKOPOCTHU.
OnameTtp TpyObI: 150 MM

Pasmep TBepabix yactuu: dg, = 1

V_ =2.4 m/c (Tabnuua 2a)

lMonpagoyHbIl KoaghghuyueHm
MnoTHocTb TBepAbix YacTuu: 1800 kr m* = SG_ = 1.8 => koaghchuyuerm 0.7

(rpachuik 2b)

Kpumuyeckasi ckopocmb, UCronb3ys nonpagoyHbil KosgguyueHm 0.7
V, =24x0.7=17wmc

Q 50 x 1073
CkopocTb noToka V= A* = 3.14 x 0.0752

=2.8 m/c

*A nrowaab NonepeyHoro ceyeHns Tpyobl
2.8 m/c > 1.7 m/c Ycnosue BbinonHsaeTcs!
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3. O6wumn
OUHaMUYEeCKnmn
Harnop

2 3 4 6"
(50mm) (75mm)  (100mM)  (150mm)

8" (200mm)

Onpegenute obwuli
OuHamudeckuli Harop,
nyTeMm CrioKeHUsi NoTepb Ha
TPEHWE N CTATUYECKOro
Hanopa.

10" (250m)

2mc

pachuk (3a) nokasbiBaeT
noTepu Ha TpeHune ans
YUCTOM BOAbI, 3TN 3HAYEHNS
AOIMKHbI YMHOXaTbCS Ha
nonpaBoYHbIN KOIPPULMEHT
Aans wnama (rpacuk 3b). Mpachuk 3a

lMomepu Ha mpeHue (mempos/1000 M wnaHea)

Pacxon (n/c)

40

W
o
N

o obbemy, Cv e %
= N}
(=) S
T T

1 1 L TN\ | |
1.0 1.1 1.2 1.3 14 \1.5) 1,6 1.7 18
lMonpasoyHbIli Ro3hpuyueHm

KoHueHmpauusi meepObix Yyacmuy,

pachmk 3b

nMPUMEP

lMomepu Ha mpeHue

[ns ctanbHbIx TPY6 ¢ Anametpom 150 MM 1 ckopocTbio noToka, Q=50 n/c,
BepxHUiA rpacpuk (3a) NokasbiBaeT NOTEpU Ha TPeHUe A YUCTON BOAbI:
60 m/1000m = 0.06 m/m

Tpy6Gbl

Ona Tpy6bl gnvHon 50 m: 50 x 0.06 = 3m

lMonpagoyHbIl KoaghghuyueHm
MonpaBoyHbI koadhduumeHT ansa wnama Cv 30% = 1.5 (rpadomk 3b)

Hanop
H, =3x15=45wm;
H+H =45+22=265wm

totsl — ' frs



4. Hanop Hacoca anst YucTon Boabl

MockonbKy paboyne xapakTepuUCTKM paccumTaHbl AN YUCTON BOAbl, HEO6X0AMMO
MCMNOMNb30BaTh HUXKXENPUBEAEHHbIV rpaduk (4a), 4Tobbl onpeaennTb KOIMMULNEHT CHIDKEHNS
Hanopa HR ans pacyeToB Hanopa, 3KBUBaNEeHTHOro Harnopy Afld YncTomn Bodpl, H

300 200 150 100 72 52 36 25 18 14 10 7 5
. . ) . : : " . L L

0 = . ———
\\méwmm&ﬂ,iz
I~ ]
0.04 - |
™ \\1&75:
< X -
.1 —
g g —J =
5 i
s +
I
2 P~ 25
hS =
8 1
N 3.0
— T
0.2 4,b —
— '\r..:
T ~ 5.0
—T T
= !
— [vnarpamma ans 8.0 |—
T KO3aphULIMEHTA CHUXKEHNS
— nanopa HR
0608 0.9 2 4 6 8 ) 2 4 s d,
pacumk 4a
NMPUMEP

KoagpbuyueHm cHuxeHusi Hariopa HR
Mpn dg, =11 SG, = 1.8 no rpacomky nonydaerca K = 0.04 (4a)

C _ 30
HR=1-Kx -5 =1-0.04x 5 =0.94
_ Hew | 265
Ho=  THR = 094 ~282M

Bbi6epuTe Hacoc ¢ nomMoubio rpacdmka YncTon soabl
Ans paboyei Toukn: H =28.2 m (H_=26.5) n Q=50 n/c.
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5. Bbibepute Hacoc

Hacoc BbibpaH Ha OCHOBe 3HaYeHu NoToka u pacxoga. CrnegyeT Takke obaymaTb
obcyxaaembivi TUM YCNoBUA YCTaHOBKM Hacoca. ObLume akcnnyaTaumoHHble
3aTparthbl, BKIOYas M3HOC, TEXHUYECKOE 06CnyXMBaHue 06opyaoBaHus 1
noTpebreHne 3HePrun OaNHaAKOBO BaXXHbIE MOMEHTbI AN MPUHATUSI PELLEHUS.

xylem e S o e bt [l MONTPOEKTH  EZLMIMEPEHHS &

FOpU30HTaNbHbINS 5150 MT 3~ 432
o sanp.
S0tz

PE3YNLTAT KOHOHIVPAT  AHANS P
é 30kW | 400V | @ 0,00 EUR

KPUBAS PABOUE XAPAKTEPUCT Kl

MO CTYNEHER:
1

DIAGRAM VIEW 'OTMETKA PABOME#H TOUKH
e
.

0SION PROOF:

No

s v o e

MAX. PUMPED MEDIA TEMP:

!

a0°c

IMPELLER VERSION:

s ~

KPUBAS PAOUEI XAPAKTEPHCTHKI:

432315mm v [3821m]
MOHTAX.
moTOP.

MATEPUATE

SR

BEPCIHA M3AENMA

neTanm BOKYMEHTANA M oA, UFE CYCLE cosTs

nMPUMEP

Bbi6epuTe Hacoc

Bbi6epute 5150.300, kpuBas paboyen xapaktepucTukm 53-432.
OH paeT 3HaveHue npoussoauTensHocTn 6rnmskoe k 50 n/c npu
TpebyeMoM 3HauYeHUn Hanopa.



6. NepecyeT Tpebyemon MOLLIHOCTM ANeKTpoaBUraTens
P2 B 3aBMCMMOCTM OT NapamMeTpoB Lufiama

'pacukn MOLLHOCTM AN HACOCOB OCHOBaHbl Ha pacyeTax Ans YMCTON BOAbl U AOIKHbI
ObITb YMHOXEHbI Ha yAenbHbIV BEC LUama Af1s NMoyYeHUsi COOTBETCTBYIOLLErO 3HaYEeHUs!
AN TPAHCTMOPTMPOBKY LUMama.

Wi MOV MPOEKTBI  EA.USMEPEHMA &

xylem AT ) o BbiTH

[OpU30HTaNbHBINS 5150 MT 3~ 432
o

PEsyNbTATL KOHOMIVRAT(  AAn3 i
anp.
0 iz 45 kW 400 V| @ 0,00 EUR

KPUBAS PABOYET XAPAKTEPMCTHK ==
“*”U“"'f"“““" DIAGRAM VIEW OTMETKA PAGOUE! TOUKM

= suspormwinacoc M| | 1 v

4pol
EXPLOSION PROOF:

MAX. PUMPED MEDIA TEMP:

IMPELLER VERSION:

KPBAR PABOUEH XAPAKTEPUCTUKM:

432315mm Vi

[} 1

e _ T T
B

)

430380

, ====

80 90 100 110 120 130 140 150 160 [Z]

LOKYMEHTALMS! 1 MOAA... LIFE CYCLE COSTS

NMPUMEP

MpoBepka MOLWHOCTU ABUraTens
Y6eauTech, 4To ABUraTenb Hacoca MMEeeT 3anac MOLLHOCTU Ans nepekavneaHug wnama
6ornee BbICOKOW MIOTHOCTU.

PurcyHok BbliLLe nokasblBaeT, YTO MakcumarbHasi paspeLleHHast MOLLHOCTb Ha Bany Ans
BblGpaHHOro asuratens Haxogutcst mexay 30 u 45 kBT, a paboyas xapakTepucTika
nokasbIBaeT, YTO HaM Hy>xHO 21,9 kBT MoLHOCTH Ha Bany Ans YvicTor Boabl B Tpebyemorn
paboueit Touke. PaccunTante MOLWHOCTb Ha Bany Ansi COOTBETCTBYOLLEN paboyelt TOUKM

wnama. SG,xP_ =P

incw insl

1.24 x 21.9=27.2 kBT

3HaveHVe 3aMeTHO HIPKEe MaKCMMaribHO paspeLleHHON BXOAHOWM MOLLHOCTY B Tpebyemon
pabouyei Touke. Tenepb ybeamTech, YTO 3TO 3HAYEHME HXKE Npeaena MOLLHOCTY Ans
BxoAHou moLyHocTh 1(30 kBT) Bcel kpuBoOW B cryyae, ecnv nepekaunBaemsiii Hamnop byaet
MEHATLCS.

Poatmax = 25 KBT Ans BoiGpaHHoro rpacpuka. P, =25 x 1.24 = 31 kBT

3anac MOLLIHOCTW HEQOCTATOMEH, Bbl6VIpaeM Asuratesnb CJ'Ie,ElleIJJ,VII;I No HOMUHarny MOLLHOCTU.

Bhbli6paHHbIii Hacoc: HS 5150.300, kpvBasi paboudeit xapaktepuctuku 53-432 npu asuraterne 45 kBT.

www.flgroup.uz
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O603Ha4eHna 1 opMyribl

SGqy
SG‘sl

Pinsl

MpounsBoanTenbHOCTL (11/C)
CkopocTb noToka (M/c)
Kputnuyeckas ckopoctb
Mnowank nonepeyvyHoro ceveHns
OnuHa Tpy6bl (M)

Hanop (m)

YoenbHbIM BEC LUNTamMa
YaernbHbIN BEC CyXMX YacTuL,
KoHueHTpaums no oovemy (%)
KoHueHTpauus no secy (%)
Pasmep 85% 4vactuy

Kna

MnoTHOCTb TBEpAbIX YacTuLl

MnoTHoCTL BOABI
Q
A

1+ C/SG, - 1)
SG,/SG, — Cn(SG. — 1)

Ttotsl / HR
Pincw X SGS|
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OnpOoCHbLIN

Nno wjiamMmoBbiM HaAaCOCaM

KoHTakTHas uHdpopmaums
e KomnaHus:

JiINCT

e KoHTakTHOE NnLo:

e E-mail:

e TenedoH:

[JononHutenbHasa uHgpopmauus

° OTpaCJ'Ib NPOMBILLNEHHOCTU:

° anIMEHeHVIe Hacoca:

WUHdopmauma no pabote Hacoca

e Tpebyembliit pacxop [n/c, USgpm, m3/u]:
e Tpebyembiin 06LLMiA Hanop [M, dyToB]:

* (nubo npednoymumerbHee)

e CrtaTtuyeckuin Hanop + KoHdurypaums Tpyobl

— CTtatunyeckuii Hanop [M, yToB]:
— [OnvHa Tpy6sl [M, dyTOB]:
— BHyTpeHHun gnameTp [MM, AONMOB:

— KonnyectBo knanaHoB:

— KonunuecTtBo n3rn6os Tpy6sbi:

— Martepuan Tpy6bi:

UHdopmaumsa o wname
e Paamep yactuy, [d50]:

e Pasmep yactuy [d85]:

e SG yvacTuu;

e SG XNOKOCTU:

e KoHueHTpauwms no Becy [%]:
e KoHueHTpauus no oovemy [%]:

e SG wnama:

e MaccoBas gons [% vacTtuu < 75 MkMm]:

e dopma yactumy, [okpyrnas

* OOMKHbI ObITh 3anoNHeHb!

*%

*%

*%

*%

*%

nnu nnockasiy:

** TPW 13 NATU JOSMKHBI ObIThb 3aMOMHEHbI



Homorpamma

KoHLUeHTpauwsi B CpaBHEHUM C yAenbHbIM BECOM
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Ecnun aBa 13 yeTbipex 3HayeHui
N3BECTHbI, HAYEPTUTE NIUHUIO
MeXay HAMU 1 Nony4uTe ABa
OpYrux 3HayeHus.
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Kputnuyeckas ckopoctb

[MpoBepka ckopocTn

[AvameTp Tpy6bl | Pasmep vacTuu npu d85
Cetka 65 48 32 24 16 9 <4
MM natoviMbl MM 0.2 0.3 0.5 0.7 1.0 2.0 >5
25 1 2 1.3 1.4 1.4 1.4 1.4 1.4 1.4
50 2 § 1.3 1.7 1.8 1.8 1.8 1.8 1.8
75 3 < 1.6 1.8 1.9 1.9 1.9 1.9 1.9
100 4 ; 1.7 1.9 2.0 21 2.1 21 2.1
150 6 g 1.7 2.0 2.1 2.4 2.4 24 2.4
200 8 e 1.8 2.0 2.3 25 2.5 25 2.5
300 12 E 1.8 2.1 24 2.7 2.8 3.0 3.0
400 16 3 1.8 2.1 2.5 2.8 2.9 3.1 3.6
[MonpaBoYHbINn KO3 DULNEHT
7,000
6,000
& 5,000+
5]
2
a
5 4,000+
3
>
3,000
2,000+
| | ] ] 1 I I I I | |
0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 14 1.5 1.6

KoagbpuyueHm



[Aunarpamma noTtepb Ha TPEHUN

MoTepwn Ha TpeHne
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MonpaBo4HbIA KO3 hULIMEHT NepecyeTa Harnopa No YMCTOM BOAE K Wrnamy

Koagppuyuerm K
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Xylem ['zilem]

.1.20130919

1) TkaHb pacTeHus, NepeaaloLasn Bogy OT KOPHe BBEPX MO pacTeHuto
2) Bepyluaa M1poBas KOMMaHuA B 061acTyi TEXHONOMM 06paboTky Bobl

Hac 12000 yenoBek, 06befNHEHHDBIX OOLLEN Lienbio: pa3paboTKoM TBOPUYECKMX MHHOBALMOHHbIX
pellLeHrit, NO3BONALMX YAOBNETBOPUTb MOTPEOHOCTY Ntofel

B BoAe. LieHTpanbHbIM B Halweli paboTe ABnAeTCA pa3paboTka HOBbIX TEXHOMOMIA, COBEPLUEHCTBYIOLNX
Cnocobbl UCMOb30BaHWA, XPaHEHWA 1 MOBTOPHOIO UCMOMb30BaHKA BOAbI B Oyayliem. Mbl
nepekaunBaem, obpabaTbiBaem, aHaNM3UpPyeM 1 BO3BPaLLaeM BOAY B OKPY»KaloLLyto cpefly, TOMoraem
noaam 3GPeKTNBHO ee NCMOob30BaTh JOMA, B 3AaHWSAX, Ha NpeanpuaTuax u gepmax. Mbl ycTaHOBUAN
NPOYHble OTHOLLEHNA C KNMeHTamu 13 6onee Yem 150 CTpaH, KOTOpble 3HAIOT HaLLK NPEenMYLLeCcTBa:
MOLLHOe coYeTaHVe NPOAYKTOB BeAyLX MapOoK 1 OMbIT B pa3paboTKe pasfiMyHbIX CUCTEM,
OCHOBaHHbIV HAa MOCTOSSIHHOM MHHOBALVIOHHOM Nogxopae.

1801. CnpaBoYyHuK Mo LWnamoBbIM Hacocam 1. Master

Bonee noppobHble cBefileHUA 0 TOM, Kak KomnaHuA Xylem mox<eT Bam nomoub, MpuBefeHbl Ha canTe
xyleminc.com.

Free Line

group

Mbl npeanaraem:

- NHxeHepHo-TeXHUYeCKNEe pelleHust komnaHuy Xylem ans cuctem BogoCHaGXeHus,
BOJOOTBEAEHNSA N BOAOOUUCTKY, ABNSIOLLMECS BEAYLMMN B MUPE.

- MonHbIN accopTUMEHT HAacoCoB 1 060pyAOBaHMSA ANst TakUX obracTen NPUMEHEHNS Kak
noaseAeHne NUTbLEBOW N HeobpaboTaHHOW BOAbI, OTBEAEHWE NPOMBILLIEHHbIX CTOKOB,
KaHanusauus, OpeHax, HabnaeHne 3a ycTaHOBKaMM 1 KOHTPOrb 3a UX paboToi, nepBuyHas n
BTOPUYHas Bronornyeckasi ouncTka, unbTpauns n 4e3nHpeKUms.

- Moppepxky Ans Bawwmnx HacocoB. Hall MeCTHBbIV CEPBUCHBIV LLIEHTP NMPefoCTaBnseT KOMMNMEKCHble
ycnyru n noaaepxky Ans 6esonacHon, apdeKTMBHON N HaAEXHOW aKcrnyataumn. B ctpemnenun
obecneunTb 6e30TkasHyto paboTy U MUHUManNbHOE BPeMsi MPOCTOst Bbl MOXeTe NONOXUTLCS Ha Hac.
Mbl BbICTPO OTKMUKHEMCS U AaAUM NPOdeCCMOHanbHbIN OTBET Ha BO3HUKLUME BOMPOCHI, @ Takke
NpeaocTaBMM BbICOKOKBANMMMLIMPOBaAHHOE 06CNYXVBaHWE, NCMOMb3Ys OPUrMHAlbHbIE 3anacHble
yacTu.

00O "Free Line Group"

Opunuanvhuiii OUCMPUGLIOMOP U Cepeuc-napmHep Ter: +998 95 475-00-40
Xylem 6 Y36 , Tad , K ;
ylem 6 Y36exucmane, Taonuxucmane, Kupeusuu u 1998 90 350-38.68
Typxmenucmane
+998 90 908-97-11
V3b6ekucraH, r.TamkenT, email: info@flgroup.uz

yn.Maxrymkynn, 105, Busaec-rientp "ERA" Web: www.flgroup.uz





