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OHLIHKA XKXUTTEBOI'O UKJIY HACOCHHUX YCTAHOBOK
ITPU BUKOPUCTAHHI BIVIbHOBUXPOBUX HACOCIB

L{s crarTs mpucBsueHa a"aizy BapTocTi xkuTTeBOro nukiny (LCC) 1 koHIen i BUKOPUCTAHHS HOTO B
0COOJIMBO CKJIaJHUX YMOBAX €KCILUTyaTallii HacoCiB.
Kuio4oBi cjioBa: KUTTEBUH ITUKII, HACOC, €KCILTyaTallisl, KOHCTPYKIIisl.

OTa cTaThs NOCBANIEHA aHAIU3Y CTOUMOCTH *U3HEeHHOTro 1ukia (LCC) u KOHLENIMHA UCTIOIb30BaHUS
cro B OCO6€HHO CJIOXKHBIX YCIOBHUAX SKCILITyaTallii HaCOCOB.
KuroueBble cj10Ba: )KU3HEHHBIN UK, HACOC, IKCIUTyaTalusl, KOHCTPYKIIHS.

This article is devoted to analysis of life cycle cost (LCC) and the concept of its use in especially
complex conditions of operation of the pumps.
Keywords: life cycle, pump, exploitation, construction.

1. Beryn

[Ipu migdopi pizHOro 00JIaJHAHHS B TEMEPIlIHIA Yac MIMPOKO BUKOPUCTOBYETHCS
MeTOJ| OIIHKK 1 KoHTpoito BapTocTi ycratkyBaHHsa (LCC analysis — life cycle cost
analysis), sIkhii BpaxoBye BCl BUTpATH, SIKI HEMHUHY4Y€ BUHUKAIOTh B MpPOIECi HOro
excruryaramii [1]. Tomy mepen 3miiiCHEHHSIM TOKYMKH CHEMIATICTaM PEKOMEHIYEThCS
MPOBOJIUTH aHAJI3 BApPTOCTI >KUTTEBOTO MWKy Hacoca. lle mMokHa 3poOuTH 5K 10
IpUA0aHHS HOBOTO YCTaTKyBaHHS, TakK 1 JIJIT ONTHMI3aIlii B)Ke BCTAaHOBJICHOTO. JlaHui
aHaI3 3BOJUTKLCS 0 KaTbKYJIAIli OCHOBHUX CTaTed BUTpAT (Tabi. 1.), 10 BUHUKAIOTH
B IIPOIIEC] eKCIUTyaTallii.

Ta6mui 1.0OCcHOBHI CTaTTI BUTPAT

[To3nauenns Onucanus
Ci [uBecTuIlIliHI BUTpaTH BapTicTp )KUTTEBOTO IUKITY 00TaHAHHS
Cu BuTpaT Ha MOHTaX MOJIATa€ Y BU3HAUYEHHI CyMH BCIX CTaTen
C Butpatu Ha BUTpAT
! CIIEKTPOCHEPI1I0
Cexen EkcruyaTaniiini BUTpaTu LCC=Ciyp+Cy+CestCoxentCrext
C Burtpatu Ha TexHiuHe +CHCoctCo
o 00CITyrOBYBaHHS . .
Bipati, ki 0B 3aHi 3 Amnamis TPYHTYETBCS Ha PO3PAXyHKOBif
C PEMOHTOM TPUBAJIOCTI TEPMIHY CKCILTyaTaIlii
— Hacoca.
Cex Ekosoriuni BuTpaTu
C, ButpaTtn Ha nemMoHTax
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B mepmy depry BUIUIAIOTH 1 aHATI3YIOTh aKTyallbHI 1 HEMHUHYYl CTAaTTi BUTpAT
KO)KHOT'O 3aIpOIIOHOBAHOTO BapiaHTy Hacoca. IloTiM BH3HA4YalOTLCA CTATHYHI 1
JUHAMIYHI CTaTTI BUTpAT, SKAM HAJA€ThC OCOOJMBa yBara, OCKIJIBKM BOHH MAalOTh
KITFOUOBE 3HAUCHHS s epeKTUBHOI 1 Oe3nepediitHoi podoTn Hacoca. OCHOBHA MeTa
aHaji3y IIOJsArae B TOMY, IIOO
pua0aTH HaJliiHe 1
eHeproe(hekTUBHE
yCTaTKyBaHHS, SIKE 3a0€3MeYHTh
MiHIMaJbHI BHUTPATH B IIPOIIEC]
HOro TepMiHy eKCILTyaTarli.

Ha puc. 1 HaBemeHa THUIIOBA
CTPYKTypa BapTOCTi KXUTTEBOTO
UKy  HACOCHOI  yCTaHOBKHU
CEPETHBOTO po3Mmipy, 3a
IIOIIOMOI'0X0  SIKOI ~ MOJKJIMBO
npoaHani3yBaTu poOOTy Hacoca
B TEXHOJIOTTYHUX JIHISAX MPOMHUCIOBUX MIAIPUEMCTB [2].

2. OcHOBHA YaCTHHA

Yacto 11t mpOBEAEHHS TEXHIKO — €eKOHOMIYHOTO OOIpYyHTYBaHHA ab0 NSl OLIHKU
TEPMiHY OKYIMHOCTI BUKOPUCTOBYIOThH JIUIIE TAKUW MOKA3HHK, SK MOYATKOBA BAPTICThH
yCTaTKyBaHHS (1HOJ1 BPaxoOBYIOTh 1 BapTICTh MOHTaxy). I[Ipu 11,oMy aOGCONIOTHO HE
OepeThCs 10 yBary, o ISl [iHa CKIIJa€ JUIIe YaCTHHY BiJ] 3arajibHOI CyMHU BUTPAT, SKi
Hece CMOXKUBAY B IPUA0AHHS 10 YTHIII3allli HACOCHOTO YCTAaTKyBaHHs, a 1€ 1 BApPTICTh
CIIOKHBAHOI €JICKTPOCHEPT1i, 1 BUTPATH HA TEXHIYHE OOCITYrOBYBaHHS 1 PEMOHT 1 T. JI.

3apa3 came 3HW)KCHHS BHUTpAT JKUTTEBOTO IUKIY 1 BU3HAYA€ OCHOBHI TEHIEHIIIT
PO3BUTKY Ha HACOCHOMY PHHKY.

3HIKEHHS BUTPAT )KUTTEBOTO IUKITY POBOJUTHCS B JBOX HANpPsSMKaX:

[Tepmmit HaMPSIMOK — 11€ 3HIKEHHS CTI0KUBAHHS €HEPTOPECyPCiB:

- MABUIICHHS K. K. /. IK CAMUX HACOCIB, TaK 1 HACOCHUX YCTaHOBOK;

- BUTOTOBJICHHSI HACOCIB O€3MOCEPETHBO BiJl CIIOKUBAYA;

- BXKMBaHHA O11b11I €()EeKTUBHUX €JIEKTPOJIBUTYHIB;

- IIUPOKE BXKUBAHHS NPUCTPOIB ONTHMI3alli poOOTH HACOCIB, HANPUKIAT 3a
JIOTIOMOTO0 3MIHHM YaCTOTH OOEPTaHHSI Bajia MPUBO.LY.

Jlpyruii HanpsIMOK — 3HM)KCHHS BUTPAT Ha PEMOHT 1 €KCIUTyaTallio:

- MiHIMI3allisl BIUTUBY JIFOJICBKOTO (haKTOpy Ha pOoOOTY yCTaTKyBaHHSI;

- PO3MOBCIOKEHHS] BUKOPUCTAHHS TIPUJIAIIB KOHTPOJIIO 1 peryIOBaHHS HACOCIB B
mpoIeci eKCIUlyarairii B TO€IHAHHI 3 CHUCTEMaMHM paHHBOI JIarHOCTHKU 1
MOTIePEKEHHST HECTIPABHOCTEH;

- MIHIMI3aIis eKCIUTyaTalliiHUX 1 PecypcHUX BUTpPAT Ha BUKOPHUCTAHHS
yCTaTKYBaHHSM MPOTSATOM BCHOTO )KHTTEBOTO IHKITY;

- MIHIMI3allis yacy 1 kBamigikaiii nepcoHary mpu peMOHTI HAacoCiB ( K MPUKIA,
BUKOPHCTOBYBaHHS OJIOKOBO — MOAYJIbHOI KOHCTPYKIIIT).

KinbkicTh eHeprii 1 MaTepialiB, 110 BUKOPUCTOBYIOTHCS HACOCHOIO YCTaHOBKOIO,
3aJieXaTh BiJ TUITy HAcoca, BUIY YCTaHOBKH 1 cmocoOy ekcruryararii. 1[I unHHUKEM
B3a€EMOIIOB si3aHi. bBiumbIl TOro, BOHW MOBHWHHI OYyTH pETENbHO MiAiOpaHi, o0

M euTpaTv Ha
oBcnyroeyeaHHA

O iHeecTUUiiHi(noyaTKOBI)
BUTPaTH

B BuTpaTM Ha
eNeKTROeHepril

IHWI BUTPaTH

Puc. 1. Tunosa cTpyKkTypa BapTOCTI )KUTTEBOTO
UKy HACOCHO1 YCTaHOBKHU CEPETHBOTO PO3MIPY
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3a0€3MeYuTH TPOTATOM CBO€I poOOTH HaWMEHIE CIOXUBAHHS EJIEKTPOCHEeprii,
HallMEHIIl eKCIUTyaTaliiiHi BuTpaTH 1 T.1. [loyaTkoBa 1iHa npuadaHHs HAcoca € Majoko
YaCTUHOIO BAPTOCTI KUTTEBOTO ITUKITY JIJISI ITUPOKOTO BXKUBAHHS HACOCIB.

[Ipu excrutyaranii HacOCIB Ui MepeKauyBaHHSA YUCTHX PIIAMH B aHali3l BapTOCTI
KUTTEBOTO IMKJIY OCHOBHA yBara HaJa€ThCsA MEPIIOMY HAMPSMKY 3HIDKCHHS BHUTpAT.
[Ipote, B cKiIamHUX yMOBax BHUTPATH HA YCYHEHHS HAJMIPHOTO 3HOCY MPOTOYHOL
YaCTUHU, OOCITYroBYBaHHS, 3allyaCTHHH, HE3aIJIaHOBAaHI MPOCTOi, 3a0e3medeHHs
HEO0OX1IHO1 Toayi, 3aMiHY YIIIJILHEHb 1 3MEHIIIEHHS TOIIKOIKEHb MPOIYKIIil B HAcOCI
CKJIQJIATUMYTh ICTOTHY YacTKy B BapTOCTI JKHTTEBOTO IMKIY, TNEPEBaKaOUW HaJ
1HBECTHUI[IMHUMU 1 TIOTOYHUMHU €KCIUTyaTalliiHUMHU BUTPATAMH.

[TpuknamaMu CKJIaIHUX BHITAIKIB MPHU EKCIUTyaTallii HAacoCiB € TepeKadyBaHHS
pPIIMH 3 BHUCOKMM BMICTOM a0pa3MBHUX PEYOBHH 1 BOJOKHUCTHX BKJIIOYEHB, PiJAWH
B’s3kicTiO Oubie S0clI3, abo 3 BUCOKMM BMICTOM IMOBITPS ab0 ra3y, piiMH YyTIUBUX
JI0 3pi3y 1 piAMH, IO MICTITh KpUXKI pedoBuHU. CaMe 10 IIUX yMOB €KCIUTyaTallii
HACOCIB CJi 3aCTOCOBYBAaTH JPYTHUd HAMPSMOK aHai3y BapTOCTi JKUTTEBOTO ITUKITY,
aJie TP IbOMY HE BUKJIIOYATH MOKJIUBOCTI 3HIKEHHS €HEPTOCIIOKHBAHHS.

OcHoBHI po0JIeMH, IKI BUHUKAIOTh y BAKKHX YMOBaxX (PYHKIIIOHyBaHHS HacOCIB, 1
YOPOBADKEHHS 3aXOJiB, IO TMPUBOIATH J0 3MCHIICHHS BHUTPAT, TIOB SI3aHUX 3
eKCIUTyaTaIliero, HaBeAeH1 B Taou. 2 1 3.

B Tabn. 2 naBemeHi yMOBM pOOOTH 1 HACHIAKH, IO BUHUKAIOTH HPH POOOTI
TPaIUIIHHUX HACOCHUX YCTaHOBOK, TPW TPAHCIOPTYBAaHHI  CKIQJAHHUX IS
nepeKavdyBaHHS PiJIvH.

Tabnui 2. yMOBH pOOOTH 1 HACTIKH, 1110 BUHUKAIOTh TIPU POOOTI TpaaUIliHHUX
HACOCHHMX YCTaHOBOK, IIPY TPAHCIOPTYBAHHI CKJIATHUX JIJIS TIepeKauyyBaHHS PIIMH.

[epenik nepexkayyBaHUX

piH YMOBH poOOTH HACOCIB 1 HACTIAKH 1X eKCIuTyaTarii

[TepeauacHuil 3HOC MPOTOYHOI YACTHHH BIALICHTPOBHUX HACOCIB

Bucokoabpa3uBHi piuHHA . )
B pe3yNbTaTi yapiB a0pa3suBHUMH BKIIOUCHHSIMU

[lepemuacHuii 3HOC MPOTOYHOI YACTHHHU, SIKUW 3AJICKUTH BiJ
Cycnensii 3 BACOKUM IPUPOJU TBEPAOI PEUOBUHH.
BMICTOM TBEpAUX peuoBUH | Brpata  momaui  Hacoca  OpUBOAUTH /10  TMPOCTOIO
TEXHOJIOTIYHOTO 00JIa THAHHS

B's3kicHe  TepTs NPUBOMUTH 10  PI3KOTO  3POCTaHHSA
B’s13ki1 pinunam (moHas CIIO>KMBAHHSI €HEPTOPECYPCIB.
50clII3) Btpara momaui Hacoca  NPUBOAUTH O  MPOCTOIO
TEXHOJIOTIYHOTO 00JaTHAHHS

Kagitamiss 1 3puB mapameTpiB  BIAIEHTPOBUX HACOCIB
OPUBOJIUTE JO 3POCTaHHS eKCIUTyaTalliiHUX BUTPAT Ta
IPOCTOIB TEXHOJIOTTYHOTO 00JIaTHAHHS

PignHu 3 BUCOKHUM
BMICTOM Ta3y abo HoBiTps

Pinunm 3 xpynaumu abo "
3aKymoprOBaHHS MPOTOYHOI YACTHHH MPUBOAUTH JI0 3POCTAHHS

BOJIOKHHUCTHMH -\, : .
eKCIUTyaTaliifHIX BUTPAT Ta MIPOCTOIO BiIIEHTPOBUX HACOCIB

JaCTHHKAMU

Pinunwm, sxi 4yTIuBi 10 PyiinyBanHs Tpoaykiii B pe3yiabTaTi yaapiB o0 eJIeMEHTHU

3pi3y a00 MICTATh KPUXKI | MPOTOYHOT YACTHHHU BiIIIEHTPOBHUX HACOCIB
PEYOBHUHU

[Ilo cTocyeThcsi eTamiB aHai3y BapTOCTI KUTTEBOTO IUKIY, TO MPH MOPIBHIHHI
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nBOX a0o Oulbllle HACOCHUX YCTAHOBOK, MEPIIUM € 1AeHTU(IKaAIlS OCHOBHHX
XapaKTePUCTHK MePEeKauyyBaHOTO CEPEIOBUIIA.

JIist 1bor0 HEOOX1HO BHU3HAUMTH: CKIIAJIOBI MEpPEKadyBaHO! PIAMHU; HASBHICTH B
piavHiI aOpa3sUBHUX BKJIIOYEHb; B A3KICTh PIIWHU; BMICT TBEPAMX PEYOBMH Ta iX
KOHIIEHTpAIll}0; HAsBHICTh B PIAUHI MOBITPs (ra3y) Ta Horo 00’€MHY KOHIEHTPAIIIO;
OPUCYTHICTh y CKJaAl PIAMHU KPYMHUX YAaCTHHOK a00 BOJOKHHCTHUX BKIJIIOYEHb;
YYTJIMBICTh PIAMHHU 10 3pi3y a00 HASBHICTh KPUXKUX PEUOBUH y CKIAAl PIAMHU (PU3UK
MOIIKO/KEHHS MPOAYKINii); MOXKIMBICTh 3yMMHKM Hacoca 1 il BIUIMB Ha KIJbKICHUU
MOKAa3HUK MPOYKIIii, IO BUPOOIISETHCS.

B Tabn. 3 HaBeneHi OCHOBHI MpoOJieMH 1 HACIIIKKH POOOTH Yy pa3i BUKOPHUCTaHHS
HACOCIB IPU TPAHCTIOPTYBaHHI CKIAIHUX JJIs1 IEpeKadyBaHHS PivH.

Ta6muig 3. [IpoGaemu 1 HacHiIKU POOOTH y pa3i BUKOPUCTaAHHS HACOCIB IIPU
TPAHCTIOPTYBaHHI CKJIQIHUX JIJIS TIEpEKauyyBaHHSI PiIUH

[Tepenik ocCHOBHUX MPoOIIEM Hacnigku po6oty HacociB
YKOpOoYeHHI TEPMIH CITY)KOHU yIIUIHHEHb.
[Tynscarii Bibparis, moripmeHHst poOOTH TPyOOTIPOBO/IIB.

MosxnuBicTh nedeKTiB MPOAYKIIIi.

CKOpOYEHHS TePMiHY CIYXOH YIIiITHbHEHb.
Bucoke pagianpHe Ta ochoBe 3ycwiis. | BromseHicte Meranmy Bama 1 MOUIKOKEHHS

M AIIAITHUKIB.
HemoxmBicTh poboTH "Hacyxo" OOMexeHa THYYKICTh BUPOOHHYOTO TIPOIIECY.
Bucoxki BuMOTrH 10 TOIyCTHMOTO [TomrkomKeHHS] HacOCca BHACHIIOK KaBiTallii.

KaBITAIIITHOTO 3amacy

Sk ke OIIHUTH peaibHy EKOHOMIYHY €(EeKTHUBHICTh BUKOPHUCTaHHS HACOCHOI
YCTaHOBKU?

JIist 1bOTO HEOOX1/IHO BU3HAYMTH: BUTPATH HA 3alacHI YaCTMHHU BHACIIJOK 3HOCY;
poboumii yac Ha PEeMOHT Ta YCYHEHHs 3aKyNOPIOBAHHS MPOTOYHOI YACTUHU HACOCA;
BUTPATH, SKI OB SA3aHI 13 3yNUHKOI (HEAOBUMYIIEHOIO MPOIYKII€I0); BUTpPATH Ha
3aMIHY YIIUJIbHEHb 4epe3 IyJbcallii abo BUCOKI HEBPIBHOBaXKEH1 pajiajibHI 1 OChOBI
CWJIM; BTPATH, SIKI MOB’fA3aHl 3 JECTPYKLIEI NPOAYKTY y pa3l PIAMH 3 KPUXKUMU 1
YYTIUBUMH JI0 3pi3y PEUOBUHAMH.

3 BIAMOBIEH HA 111 MUTAHHS 1 CKJIAJAETHCS OLIHKA ICHYIOYO0i HACOCHOT YCTAaHOBKH 1
PO3paxyHOK BUTPAT, OB’ A3aHUX 3 KOKHUM ITOKa3HHUKOM.

Butpatu, siki moB’si3aHi 3 MepeKavyyBaHHAM PIAWH 3 KPUXKUMH 1 YYTIUBUMHU IO
3pi3y CKJIAJOBUMHU, MOXYTh OyTH HaWOUIBIIO 1 BaXXIMBOK CTATTCI0 B aHaNi3i
BapTOCTI JKUTTEBOTO LUKIY, MPOTE came 1€l YNHHUK JYXe 4acTo He OepyTh 10 yBaru.

binblIicTh HACOCHUX YCTAaHOBOK IIpAIlO€ 3 BUKOPUCTaHHSIM  BIJUEHTPOBHUX
HACOCIB, MPUHIIUII POOOTH SKUX TOJIATa€ B CHJIOBIM B3aemojii po0Oodoro koseca 3
MPOTIKAIOUOK Yy MDKJIONATEBOMY KaHalll piuHOI0. B 1bOMy BUINAAKYy BHUHHUKAE
MOCTIfHA B3a€MOJISl TEPEKauyBaHOTO CEPEAOBHINA Ta pPoOOYOro Kosieca, TOOTO
pyWHYBaHHS MPOAYKTY SBISE€ThCA HeMuHyuuM. [Ipu mnepekauyBaHHI CycleH3li, 110
CKJIQJTy SIKOi BXOASTh KPUCTAIM IYKPY, YAApU MOXKYTh NOMKOAUTH 10 40% NpOoayKTYy i
MOHU3UTH SKICTh KIHIIEBOI MPOTYKIIIi.

Takum urHOM, OUTBIIT €KOHOMIYHE Ha MOMEHT 3aKYITiBJIl HacCOCHE OOJIaHAaHHS B
IPOIEC] eKCIUTyaTallll BUSBUTHCS Hee()eKTUBHUM 1 MEHIII HAJ1THIUM aHajora.
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B ymoBax mnepekadyBaHHS HEOUYHIICHHUX MMOOYTOBHX 1 IMPOMHUCIOBHX CTOKIB,
HamB(ba6pHI<aTlB 1 TPOAYKTIB y BUIIIAIl B SA3KUX piI[I/IH piiuH 3 TBEpAUMHU
YAaCTUHKAMH 1 BOJIOKHHCTHMH BKJIIOYCHHSMH, a TaKOX PI3HUX CYCIICH31H HaJIiifHO
mpaIfoTh BiTbHOBUXpOBI Hacocu (BBH). Bkaszani Hacocu 3HaXonsTh BUKOPUCTAHHS
Ha TIIIPUEMCTBAX: KOMYHAJIBHOTO TOCIOJAPCTBA, Xap4yOBOi, XIMIYHOI, IIEJIFOJIO3HO-
nanepoBoi, LIyKPOBOi Tajly3i 1 arpapHO-MPOMUCIOBOTO KOMILIEKCY [3].

3a npunuunom aii BBH BigHOCATBCA 10 TiIpOMaIIiH BUXPOBOTO MPUHLIKITY Aii, B
AKUX PIJAKE CEpPEeOBHUILE MEePEeMIIIAEThC IMEPEeBAXXHO IM03a POOOYMM KOJECOM Bij
neHtpy no mnepudepii. Yepes poboue koseco mnpoxoauTh TuUibku 15 — 20%
nepeKavdyBaHoOi PiMHH, TOMY KOJECO MA€ IMiIBUILIEHUI pecypc B IOPIBHSIHHI 3 KOJIECOM
BiilieHTpoBoro Tuny. Ha BiaMiHY Bia TpaaulliiHUX BiAeHTpoBUX HacociB y BBH
TIIPKM YacTHHA PIAMHUA TMPOXOIUTh B MDKJIONMATEBUX KaHalaxX, a Jpyra 4YacTHHA
NPOXOJUTh Yepe3 BiIbHY Kamepy Oe3 B3aemonii 3 nomarsmu. lle 3axumiae sk
nepeKkavyBaHUM MPOAYKT BiJ HAAMIPHOI B3a€MOJI1i 3 poOOYUM KOJIECOM, TaK 1 poOoue
KOJIECO BiJ il MPOAYKTY. 3aBISKH I[bOMY 3am00IraeThCs TMOIMIKOKEHHS CKIIaIOBUX
MPOJIYKTY 1 3HOIICHHS TPOTOYHOI YAaCTUHU HAcoca. A IMIMPOKI MPOXiAHI TEepepizu
BUTbHO1 KaMepH JO3BOJISIIOTH MTEPEKAYyBaTH P1IUHA 3 BEIMKUMHU BKITFOUCHHSIMU.

Kounctpykuis Hacoca mpocta (puc.
2), mae MiHIMyM Jetaneid. B Hacocax
BBH po0ounm opranom € poboue Koyeco
3  pamgiaibHUMH  a00  HaXWICHUMH
jonatsamu |3, 4].

PoGoue komeco obOepraerhcsi B
HUAJIHAPUYHIA PO3TOYIll 3aJHBOI CTIHKH
Koprmycy. PimmHa 13 BCMOKTYBajJbHOTO
naTpyOka TMOCTymae y BIIbHY KaMmepy
Hacoca, a MOTIM BXOJIUTh B KOJECO B
00J1acTi BTYJKH 1 TiA JI€I0 BIAIEHTPOBOI
CHUJIM BIIKUIAETHCS 10 miepudepii.
YactuHa piAvHM, 0 BUXOAUTH 3 pOOOUOro KoJjeca, MpsIMy€e YaCTKOBO Y BiJIBiJI, a 1HIIA
YacTWHA TPU BTpaTi €HEprii MOBEPTAETHCS O BXOAY B poboue Koieco. Y BUIbHIN
KaMmepi BiI0OYBa€ThCs OOMIH KIJTBKICTIO PyXy MIX MOTOKAMU PIIUHH, 110 BUXOIUTH 13
pobouoro kojeca, 1 piAMHM, IO MOCTYHA€ y BUIbHY KaMmepy 3 BCMOKTYBaJIbHOTO
TpyOOIpPOBOY.

Konrentiisi po3BUTKY HACOCHOTO YCTaTKYBaHHS mepeadadae 3MEHIIEHHS KIIBKOCTI
TUIOPO3MipiB HAcocCiB. BlI0KOBO-MOAYyIbHA KOHCTPYKIlISI HACOCIB Tepeadadyae MMUpoKy
yHiQiKalio AeTaned, M0 T03BOJsIE 3MEHIIUTH HOMEHKIIATYpy 3allaCHUX YacTHUH [0
HACOCIB, 3a0€3MEYUTH BUT1IHICTh BUKOPUCTOBYBAHHS Ta 3PYUYHICTh OOCITyTOBYBaHHS.

KopmycHo-omopHa KOHCTPYKIIisi HAcoca BiAMOBIIHO 10 MDKHAPOAHOTO CTaHIAPTY
ISO 2858 [5] no3Bojise NPOBOAWTU pEBI3i0 0Oe3 B €IHAHHS KOPIYyCy BIJ
TpyOOTIPOBO/IIB.

Ha Bigminy Bin BigneHTpoBux HacociB BBH  BukopuctoBytoTecs — amns
nepeKadyBaHHS PI3HUX TAPOCYMiIIel, OCHOBHI 3 SKUX HABEJCHI HIKYE:

1. B’s3ki piaunu. MoxnuBa pobota BBH mnpu nunamiuHiil B’SI3KOCTI pilMHU
oinbme 50 clls.
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Puc. 2. Konctpyxkiiis Hacoca BBH 1 -
Kopmyc; 2 — poboue kojeco; 3 —
VIIUTbHEHHSI KIHIIEBE; 4 — KOPITyC
MM IITAITHUKIB
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2. Cycrnensii 3 BHCOKMM BMICTOM TBepAuX BKJIOYeHb. Hacoc 3abe3mneuye
nepekadyyBaHHS CycneH3ii, mo MicTaTh A0 30% TBepauX YaCTUHOK, MPU LbOMY HE
3aKyMOPIOETHCS 1 HE 3YTTUHSIETHCS.

3. Pigmam 3 aOpasuBHUMH BKIIOYEHHsAMH. Hacoc mepekadye piauH 3
CHJIbHOAOpa3UBHUMHM YaCTUHKAMU 3 MIHIMAaJbHUM 3HOCOM MPOTOYHOI 4YacTUHU. 3a
JaHNX YMOB eKCIUTyaTaliiHi xapakrepuctuki BBH He 3MiHIOIOTHCS.

4. Pimuam 3 BenukuM BMicTOM moBiTps (razy). BBH 3aGesmeuyrors BHCOKY
HAJIIHHICT, POOOTH MpU TEepeKadyBaHHI Ta30pIAMHHUX CYMIIIEH 3 BMICTOM MOBITPS
(razy) no 50%.

5. PiguHu, mo MICTITh KPyHHI TBEPJl YaCTUHKH ab0 BOJOKHHMCTI BKJIFOUCHHSI.
HasiBHICTh BUIBHOI KaMepu J103BOJISI€ TMEpeKauyBaTW KPYNMHUMH BKJIIOYEHHSIMHU O€3
3aKyMNOpPIOBaHHSI TMPOTOYHOI YacTHUHU. BOJOKHHUCTI BKJIIOYEHHS, IO MICTATHCA B
nepeKkayyBaHUX CYCIEH31sX, He HAMOTYIOThCS Ha JIOMaTi 1 He 3aKyMOPIOTh MPOX1THI
KaHaJM po00Yoro KoJyeca, sik 1€ CloCcTepiraeTbcsi B poOOTI BIAIIEHTPOBUX HACOCIB.

6. JlerkonmomkomxyBaHl piAMHH a00 PIAMHU 3 YYTIUBUMHU 10 [ii CHII 3pi3y
pedoBuHaMHU. B pe3ynbTaTi 4yacTKOBOTO KOHTAaKTy 3 POOOUYMM KOJIECOM MOKJIHMBA
nepesaya €Heprii KpUCTalIiYHUM CKJIAQJOBHM 3 HE3HAYHUM iX pyWHYBaHHSAM, IO
HiATBEPUKYETHCS pesynbrataMu podotn BBH B Garatbox ramy3sx mpoMHUCIOBOCTI.

KoHcTpykTuBHI 0COOIMBOCTI 1 BIAMIHHICTH POOOYOro MPOIECY MOPIBHSIHO 3
BIJIIIEHTPOBUM HACOCOM HAJal0Th HaCTyIHI CyTTeBl nmepeBaru BBH [6]:

1. BigcyTHICTh CTPOTHX JIOMYCKOBUX OOMEKeHb. HasBHICTh IMIUPOKUX MPOXITHUX
KaHaJIIB J03BOJISIE€ TIEPEKauyyBaTU B’ A3K1 PIIUHM 1 PIAMHU 3 KPYIMHUMH BKJIIOUCHHSIMU
0e3 3aKkynoproBaHHs MpoTouHoi yacTuHu. BBH moxe 3a0e3neuyBaTu nepekauyBaHHS
pIIMHM 3 BKJIOYEHHsIMU po3MipoM 0,8 mmpunu BuibHOI kamepu [3]. Y BBH Biacythi
nepeHl YUIUIbHEHHs, L0 ycyBae MpoOieMy 3 iX 3HOCOM, pEryJIlOBaHHIM 1
MPOMUBKOIO.

2. 371aTHICTh MpallOBaTH HAa 3aKPUTY 3aCyBKY. Y 3B’SI3Ky 3 HAsBHICTIO BUIBHOI
KaMepHu 1 BIICYTHICTIO NEpPETIKaHHsS PIAMHU dYepe3 yulunbHeHHs pobora BBH mnpu
3aKpUTIA 3acyBIll Ha HaMIpHOMY TpPyOONpPOBOAI MOXIJIHMBA MPOTITOM OUIBIIOTO
IPOMIXKKY Yacy, HIX JIJIsl BIALIEHTPOBOTO HAcoca.

3. Hapiitna po0OoTa mpu 3HMKEHOMY THCKY Ha BXoJl. MOXIHMBICTH poOoTH 0e3
KaBiTaIlli 3 BEIMKMMU BUCOTAMU BCMOKTYBAHHS JIO3BOJISAE MIABUIIUTH KOHIICHTPAIIO
nepeKavyyBaHUX CEPEIOBHUII, 30UTBITUTH IX Ta30BMICT, a OB Mi3HIN MPOSIB HACTIIKIB
KaBiTalli J/J03BOJIA€ 3MEHIIUTH TJIUOMHY 3aKiajieHHs (yHIaMEHTYy HaCOCHUX
ycTaHOBOK. JlormycTuMuii kaBiTaiiiaui 3amac ajis BBH MeHiie, Hixk 1711 cTaHIapTHOTO
BIJILIGHTPOBOr'0 HACOCAa, 110 MPAIIO€ B TUX K€ EKCIUTyaTallliHUX YMOBax [4].

4. HagBHICTh HE3HAYHUX pajiasibHUX cul. KOHCTpYKTUBHE BUKOHAHHS MPOTOYHOT
YaCTHHU 1 pO3TalllyBaHHS po0OYOro Kojieca B IWIIHAPUYHINA pPO3TOUIl KOPIYCY
MPAaKTUYHO BUKJIIOYAIOTh pajiajibHI CHJIM, IO 3a0e3nedye OiIbII TpUBAIUN TEPMiH
CITY>KOU CcallbHHKA, TIITUITHUKIB 1 BaJy.

5. Hanzsuuaitno OaratodyHnkuioHansHa koHcTpykuis. Koncrpykmis BBH
JI03BOJIIE HAIINHO 1 €(EeKTUBHO IMEpeKauyBaTH BEIUKY pPIZHOMAHITHICTb PIIUH 3
BKJIFOUEHHSIMU 0€3 MOJIOMOK IIPU €KCILTyaTallii.

6. Huspki excrutyaTalliiiHi BUTpaTH IPOTATOM TEepMiHY ciy:kOu. B mopiBHsAHHI 3
IHIIMMH KOHCTPYKILisiMU HacociB st BBH migTBepmxeHo ckopoueHHS motpeOu B
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00CJIyroByBaHHI, pEMOHTI, @ HaCOCHI yCTaHOBKHU npu BukopuctanHi BBH mpairorots
MPAKTUYHO 0€3 MPOCTO0 B CKIAJHUX YMOBAX MepeKauyBaHHs PI3HUX PivH.

7. IlepexadyBaHHA PiAMH MIPU HE3HAYHOMY PYHHYBAaHHI CTPYKTYpPH 1i CKJIaJOBHX.
[Mpunuun nepenaui eneprii y BBH nepen6auae He3HauHy mymbcallito, a MOXJIHUBICTb
BIJILHOTO MPOTIKAHHS PIIMHU Yepe3 BUIbHY KaMepy 3a0e3rneuye 3MEHIICHHS 1eCTPYKLii
(pyliHYBaHHSI CTPYKTYpH) TEXHOJOTIYHOI PIAMHH, 3MEHIIECHHS TMOIIKOKEHb Y
YYTIMBHUX 10 Jii CWJ 3pi3y pedyoBUH. HasBHICTP HE3HAYHOTO yIapHOTO KOHTAKTy MIX
nepeKavyyBaHUM CEPeIOBUIIEM 1 POOOUYHM KOJIECOM SIBISIETHCS TOJIOBHOIO MEPEBArOI0
BBH Bij icHyr0UHX KOHCTPYKIIif BIILIEHTPOBUX HACOCIB.

[TopiBHsSIHHA BUTpaT IpH BUOOPI HACOCIB MPOBOJIUTHCS TMPH aHali31 CyKYyIMHHUX
BUTpAT (BKJIIOYAIOUYM BUTPATH Ha MPUJOaHHS 1 Mojajbiie oOcayroByBaHHs). Bubip
BapiaHTy Hacoca MPU I[bOMY 3AIHCHIOETHCA 3 TMO3MUIII MiHIMI3aIil iX 3arajabHOl
BEIMYMHU 3a Tepioa chnykOu Hacoca. I[lpu TpaHCmOpTyBaHHI CKJIQAHMX JUIS
nepeKayyBaHHsl PIIUMH aHaJll3 BapTOCTI >KUTTEBOTO IUKIY HACOCa PEKOMEHIYEThCS
IPOBOJAMUTU N0 METOIUII, B SIKIH OCHOBHA POJIb HAJEKUTh BUTPATaM Ta EKCILTyaTaIllio
Ta PEMOHT.

3. BUCHOBKH

TakuM 4MHOM TSI 3MEHIIEHHS BapTOCTI KUTTEBOTO IMKIY HACOCHHUX YCTaHOBOK
IpU MepeKadyyBaHHI PIAMH 3 BUCOKUM BMICTOM aOpa3suBHUX BKJIIOYEHb, CYCHEH3IH 3
BEJIMKUM BMICTOM TBEPAUX PEUOBHH 1 BOJOKHUCTHX BKJIIOYEHb, PIIUH 3 B’ A3KICTIO
oinbiie 50 cll3, piiuH 3 BUCOKMM BMICTOM MOBITPS a00 ra3y, piIiH YyTJIMBUX JI0 3pPi3y
1 piAWH, IO MICTATh KPHUXKI PEYOBHMHU IlepeBara BUKOPUCTAHHS BLIbHOBHXPOBUX
HACOCIB He3arepeyHa.
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