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Beryn

3MICT HaBYAJIBHOTO TMOCIOHMKA BIAMNOBIZAE  Iporpami
HiATOTOBKM CTyJEHTIB 3aknafiB Bumoi ocsitu III-IV piBHiB
akpenutanii cnerianpHocTi 131 «lIpuknagHa mMexaHika» (OCBITHS
nporpamMa «[ippaBnivni MaIIUHH, T1IpONPUBOIH Ta
TiPOITHEBMOABTOMATHKAY»), MPOTE BIH MOXE OyTH KOPHUCHUM JIst
CTY/CHTIB CIOPiTHEHHUX CIIELiaTbHOCTEH.

MeTo0 1bOT0 TOCIOHMKAa € HaJaHHS JONOMOTH IOAO
pPO3YMiHHS 3aBIaHb, SIKi CTaBIATBCA MEpe] 1H)KEHEpOM i dYac
BUKOHAHHS POOIT, OB’ 3aHUX 3 EKCILTyaTaI[i€l0 HACOCHOTO Ta 1HIIIOTO
o01aJHaHHS HAa HACOCHUX CTAHIISAX PI3HOTO MPU3HAYCHHSI.

HaBuanbHuii mociOHUK CKJIAAA€ThCS 13 BCTYIY, OJAMHAIISATH
PO3ILTIB Ta CIHCKY JIITEPATypH.

Y po3aimi 1 po3risHyTi OCHOBHI BIIOMOCTI MpPO HACOCHI
CTaHLIi pI3HOTO TpPHU3HAYCHHSA, CKJIAJ iX NpPUMIIICHb, Ha0ip
JOTIOMIXHOTO ~ O0JaJHaHHSA, KOHCTPYKTHBHI OCOOJMBOCTI Ta
TEXHOJIOT1YH1 BUMOT'H, BUCYHYTI 10 HACOCHOT CTaHIIIi.

VY pozaini 2 HaBeAEHI BIIOMOCTI MPO BOJONPOBIJIHI HACOCHI
CTaHIII{ Ta HACOCHI YCTAHOBKH: MPUHIIUIIOBI CX€MH HACOCHHUX CTAHIIIH,
OCHOBHE M JIOTIOMDKHE 00JIaJIHaHHS, CXEMH PO3MILLIEHHS HACOCHHUX
arperariB, yCMOKTYBaJbHI Ta HallipHI TpyOONpOBOAM, apMaTrypy 1
KOHTPOJIbHO-BUMIPIOBAJIbHI MPUIA/IH.

V po3aini 3 nogaHi 3arajibHa XapaKTepUCTUKA KaHATI3alllHUX
HACOCHUX CTaHIi, ix kmacudikamis. HaBeneHi oCHOBHI BiZOMOCTI
po OyAiBII KaHaI3alllHHUX CTAaHIIM Ta OYUCHI CIIOPYAH.

v po3aui 4 PO3TISHYTI HACOCHI CTaHIi1
CLIBCHKOTOCTIOAAPCHKOIO MIPU3HAYEHHS: MeTiopaTUBHI Ta
BOJIOTIPOBIJTHI.

VY po3aini 5 HaBeneH1 OCHOBHI BIJJOMOCTI PO HACOCH1 CTaHIII{
OCYIIYBaJbHUX CHUCTEM, iX CHOpPYIM, KOMYHIKAIii Ta HacOCHE
o0nagHaHHA.

VY poszaini 6 po3mISIHYTI HAaCOCHI YCTAaHOBKM TEIUIOBUX Ta
ATOMHHUX €NIeKTPOCTaHIlI, CXeMU I1X poOOTH, CKIaJ OCHOBHOTO
oOJraTHaHHSL.



Bctyn

VY po3nuni 7 HaBEeNEHWH OMHC OCHOBHUX Ta IPOMIKHHX
HACOCHMX CTaHI[iil MaricTpajibHUX Ha(TOMPOBOJIB, iX OCHOBHOTO Ta
JIOIIOMI>KHOTO OOJIafHAHHS.

Y po3mimi 8 poO3rNsAHYTI NOHTaHHS 3  TEXHIYHOTO
00CITyTOBYBaHHsI Ta HaJAarOJDKEHHS BY3JIB 1 JCTaJICd BIAIEHTPOBHUX
HAcociB, a caMme: 3’€IHyBAIbHUX MYy(T, KOpPIYCiB HacoOCiB,
MIIITUIHAKIB, POOOYUX KOJIIC, YIIIJIbHEHb, PO3BAaHTAXyBAIbHHUX
IIPUCTPOIB.

Po3min 9 nmpucBsSYeHW  TUTAaHHAM, TOB’S3aHUM 13
BUHUKHCHHSM BiOpamii Tmig dYac poOOTH HACOCHOTO arperara,
JoKepenaM il BAHUKHEHHS, BIUIMBAM Ha HACOCHUM arperar Ta
croco0am MPOBEACHHS A1arHOCTHYHUX BiIOPOBUMIPIOBAHb.

Y pozaini 10 momanmii anropuT™ mNOOYyIyBaHHS POOOYHMX
XapaKTePUCTHK JIOMATEBUX HACOCIB Ta BU3HAYCHHS POOOYOi TOYKH
Hacoca B cucTemi. Po3risHyTi mepexigHi mporecH, M0 MOXKYTb
BUHUKHYTH I1i]] 9ac poOOTH HAacoca, Ta CriocoOu peryroBaHHs poOOTH
JIOTIaTEeBUX HACOCIB.

VY poznini 11 HaBeneHa MeTOIMKa pO3paxyBaHHS OCHOBHHMX
napamMeTpiB HACOCHUX CTaHIIIH.

HanpukiHii KOXHOro po3[uly IMOJaHI MMTaHHA IS
CaMOIepPEBIPKH.

HeoOxiaHo 3a3HauMTH, 10 B [LOMY HaBYaJIbHOMY MOCIOHUKY
HE PO3TJSHYTO MUTaHb 3 MPOEKTYBAaHHS TiAPOMAIINH, PO3pPaXyBaHHI
Ha MIIHICTE 1 HAAIHHICTh HACOCIB Ta 1HIIOTO OOJagHAHHSA, OCKIILKH
1€ € 3aBJaHHSAM IHIITNX HABYAJbHUX JUCIUILTIH.



MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
Po3aia 1
3araabHi BiTOMOCTi po HACOCHI cTaHMil

Hacocna cmanyia — 1€ KOMIUIEKC T1IPOTEXHIYHUX CIIOPY/ Ta
obJyaHaHHA, 110 3a0e3neuye 3a01p BOIU 3 JDKEPEIT 1 TpaHCIIOPTYBaHHS
il 3a JOMOMOrOK HACOCHUX arperariB J0 HamipHoro Oaceiiny abo
Micllsi BUKOpUCTaHHsA. B HacocHiW craHIii 3a3BHYail PO3MIIIECHO
JIeKiIbKa HACOCHHMX arperariB, KOKHUM 3 SKHX MOYKHa BMHUKATH Ta
BUMHUKATH 3aJIeKHO BiJ HeoOXigHOi BUTpaTH Boau. HacocHoro
CTAaHLIEI0 HA3WBAIOTh TAKOX OJWHUYHY HACOCHY YCTaHOBKY, IO
po3MillleHa Ha mepecyBHii muatdopMi abo IUIaBydOMYy MOHTOHI Ta
Ma€ JOAATKOBI MPUCTPOi Ui MYCKY 1 PEryJIIOBaHHS peXuMy il
poboTH.

HacocHnolo ycmano6kolw Ha3UBAIOTh KOMIUIEKC TPHUCTPOIB,
mo 3abe3meuyroTh MOJAaBaHHA BOAU 3 JDKEpeNa 10 HamipHOTO
TpyOOIPOBOY 3a IOTIOMOTOI0 HACOCHOTO arperata. KpiM HacocHOTO
arperara Jio i CKJIaay BXOJATh IPUEIHAHI JO HHOTO BCMOKTYBaJIbHUI
1 HaipHUH TpyOOIIPOBOAM 3 apMaTypOIO Ta BUMIPIOBAJIbHI 3aCO0U.

Hacocnuu azpecam — 11¢ CKIafeHUN B €IMHUI BY30JI HACOC,
JBUTYH 1 IPUCTPIN A mepefaBaHHS MOTY)KHOCTI BiJ] JIBUTYHA [0
Hacoca.

Tum 1 KIIBKICTH OCHOBHHUX Ta JOMOMIKHHMX HACOCIB, CKJIaJ
OpUMIIIeHb 1 Hablp JONOMDKHOIO oOOJagHaHHS, KOHCTPYKTHBHI
0COOJIMBOCTI ¥ BUCYHYTI JI0 HACOCHOI CTaHIIli TEXHOJOTIYHI BUMOTH
3anexarb Bij ii MpU3HAYEHHS.

Jlo cknamy cropyZ HACOCHOI CTaHIIl B 3araJIbHOMY BHUIIAJIKy
BXO/ISITH:

— BOJ03a0ipHI CHOPYAW, TMpHU3HAYECHI i1 3a00py BOIU 3
MIOBEPXHEBOT0 a00 MiI3eMHOT0 JKepera;

— BOJOITIABIIHI KaHaJIU abo TpyOOTIPOBOIH, 110
TPAHCIIOPTYIOTH BOJAY BIiJ BOJI03a00py 10 aBaHKamMepu HACOCHOI
cTaHmii;

— aBaHKaMmepa, W0 3’€IHYE BOJOMIABIAHY CIOPyAYy 3
BOJONPUIMAIFHUMU KaMepaMH, 3 SKHX BOJa HAAXOAHUTH [0
BCMOKTYBQJIbHUX TPYOOTPOBO/IIB;



1 3aranbHi BigOMOCTi NPO HACOCHiI cTaHL,i

— BCMOKTYBaJIbHI TPYOONpPOBOIY, SKUMH BOJIY MOJAIOThH /10
BCMOKTYBQJIBHUX MATPyOKiB HACOCIB;

— OymiBias HACOCHOI CTaHIli, B AKId pO3MiIlIEeHEe BCe
HEOoOXiJHE TiApoMexaHiuyHe, eHEepreTUYHe Ta iHIIe o0JagHaHHA, 10
3a0e3nevye 1o1aBaHHs BOJAW B HaIIpHI TPYOOIIPOBOIM;

— HamipHi TpyOOIIPOBO/H, SIKUMH BOAA TPAHCHOPTYETHCS 10
BOJIOBHUITYCKHOT CIIOPY/IM HACOCHOT CTaHIIIi;

— BOJOBHWITYCKHAa CrHopynaa, 1Imo 3a0e3nedye  IUIaBHE
BUITYCKaHHS BOJIY 3 HAITIPHOTO TPYOOTIPOBO Ty B HAMMIPHMI OaceitH abo
BiJIBITHUH KaHaJ 1 3a1100irae 3BOPOTHIH Tewii BOIHU IiCIIS IPUTTHHEHHS
11 ToTaBaHHA.

Booonposioni nacocmi cmanyii 3a TpU3HAUEHHSAM Ta
PO3MIIIEHHSAM Yy 3arajpHid CXeMi BOJONOCTauaHHS MOAUISAIOTH Ha
crarmii [ migiiomy, Il i HacTymHUX WiAIOMIB, IMMiABUINYBAIbHI
upKyJssingi (puc. 1.1 a, 6, 6, 2).

Hacocni cmanyii I nidiiomy 3a0uparoTh BOAY 3 JDKepena i
MOJalTh 11 HA OYMCHI CIOPYAH abo, AKIIO OYMIICHHS BOAU HE €
HEOOX1IHUM, y HAaKONUYYBaJIbHI €MHOCTI (pe3epByapH YUCTOI BOIH,
BOJIOHAIIpHI OaITH, TipONHEBMATHYHI 0aKH), a B IEIKHX BHUIIaKaX
0e3rmocepelHbO0 B MEPEKY. XapaKTEPHOI OCOOJIMBICTIO HACOCHHUX
craHuiii I migiiomy € Outblr abo MeHII pIBHOMIpHE IMOAABAHHSA
BIPOIOBXK 1 100Wm.

Hacocni cmanuyii 11 nioiiomy 1oaaoTh BOLy CIIOKHBa4YaM 13
pe3epByapiB YHCTOI BOJIH, IO JIO3BOJISIIOTH PETYIIOBATH IOJAAYy.
[Tomaya wacocuux crannii Il migitomy BmopomoBx 1 go6u
HepiBHOMipHA. Il 3a MOXIMBOCTI HAGIMKAIOTH 10 Trpadika
BOJIOCTIO’KMBaHHSI.

Iliosuwyeanvni nacocni cmanyii (CTaHI] MiJKaYyBaHHS)
NpU3HAYeHl JUIs MiJBUIICHHS HAmopy Ha JUISIHII Mepexi abo y
BOI0BO1i. BoHM 3a0uparoTh BOy HE 3 pe3epByapa, a 3 TpyOOIpoBoO/IiB
1 TOMY HE MOXKYTh CAMOCTIHHO PETYIIOBaTH MOAAYy.

Hupkynayinuni nacocwi cmanyii BXOIATH 1O CKIAmy
3aMKHEHUX CHCTEM TEXHIYHOTO BOJOIMOCTAYaHHSI MPOMHUCIOBUX
MIIMPUEMCTB 1 TEIUIOBUX eNeKTpocTaHmii. Ha 1ux craHmisx e
MOKJIMBUM YCTaHOBJIIEHHSI JIEKUIBKOX TPYH HACOCIB: OfHA — JUIsS
MOJIaBaHHS BIANpPAIlbOBAHOI BOAM Ha OXOJIOJKYBaJIbHI IMPHUCTPO],
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MNigKOHTpOAbHA ekcnyaTauia 061agHaHHA HACOCHUX CTaHLLN
1HIIIa — HAa OYMCHI, 1€ OJ{HA — JJIsl TIOBEPHEHHSI MiITOTOBJICHOT BOAM
JI0 TIPOMHUCJIOBHX YCTAaHOBOK.
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Pucynox 1.1 — Ilpunyunosi cxemu KOMHOHYBAHHA HACOCHUX
CcCmanyiil pizHo20 NPUHAYEHHA:
a — I niotiomy 3 8ioxkpumozo dxcepena, 6 — Il niotiomy;
6 — RIOBUWYBANILHOIL, 2 — YUPKYIAYIUHOL, O — 80008i08COCHHSI;
1 — 6o003abip; 2 — camonaueni 6000800U, 3 — NPUUMATLHUI KOJIOOA3b
i3 cimkoio; 4 — 6CMOKMY8ANLHI MPYOU; 5 — HACOCHA CIMAHYIs,

6 — nanipui 6000600u; 7 — ouucHi cnopyou,; 8 — pesepsyapu uucmor
600u; 9 — cnoocusaui mexniunoi 6oou, 10 — nputimanvhi kamepu,
11 — oxonooarcysanvhi abo ouucui cnopyou; 12 — camonausnuii
Konekmop, 13 — npumiwenns 3 pewimxamu

By
.

I

Hacocui cmanuyii cucmem 60008i06edennsa (Kananizayiini
HacocHi cmanuii) (puc. 1.1 0) npusHaueHi 1ig MogaBaHHS CTIYHHX
BOJ Ha OYHCHI CIIOPYIH, SIKIIO Pebed MICIEBOCTI HE J03BOJISE

11



1 3aranbHi BigOMOCTi NPO HACOCHI CTaHL,i

MO/IaBaTH 11l BOJM CAMOIUIMBOM. 3a PO3MIIICHHSIM Y 3arajibHId cXeMi
KaHaJli3amii HaCOCHI CTaHIii MOAISIOTh Ha OCHOBHI, 11O CIYXaTb JJIs
nepekauyyBaHHS CTIYHUX BOJ 3 yCi€i TepUTOpIi HACEIIEHOTO MYHKTY
a0 TPOMHUCIIOBOTO MIANPUEMCTBA, Ta PAaWOHHI, NpPU3HAYEHI IS
nepeKavyyBaHHsS CTIYHUX BOJ| JIMIIE 3 YACTHUHH TEPUTOPIi HACEIECHOTO
NYHKTY a00 MPOMHCIOBOTO MignpueMcTBa. PalloHHI HACOCHI CTaHIT
MepeKavyyrTh BOAy abo Oe3rocepeHbO Ha OYKCHI cropyau abo B
HANUOIMKIUN KOJEKTOP.

Y cinbcoxomy 2ocnooapcmei nacocni cmanyii 3aCTOCOBYIOTh
JUIs  3pOIIEHHS Ta TMOJUBAaHHS TMONIB  (MENIOpaTHBHI), JUIs
BiIKAYyBaHHsS CTIYHUX a00 3HIDKEHHS TIPYHTOBHX BOJ, JUIS
rOCIIOIAPCHKO-TIMTHUX MOTPEO (BOIOMPOBIIHI) TOIIO.

Hacocni cmanuyii ocyuiyeanbHux ma noav0epHuUx cucmem
BIIPI3HSAIOTBCS ~ BiJ ~ IHIIMX  HACOCHUX  CTaHIId  TaKUMH
0COOJIMBOCTSIMU:

— MepeKayyBaHHSM BOJAM, 3HAYHOIO MIpOr0 3a0pynHEHOi
BOJIOPOCTSIMH, CYXOI0 TPABOIO, IJIABAIOYUMHU Ta IHITUMHU IIPeIMETaMH,
10 BUIMAIKOBO MOTPAMIIIN, 3 HEOOX1THICTIO 1i PETEILHOTO OUMIIICHHS
nepe] MoJaBaHHsIM y HACOCH;

— PI3HHUIICI0 B HEOOXIAHMX 00’€Max BiJKayyBaHHS B TEBHI
nepioju, 10 BIUIMBAE HA JOUIIBHICT BUKOPUCTAHHS OOJaJHAHHS 3
pI3HUMU TI0JlayaMu a00 BCTAHOBJIEHHS BENUKUX eMHOCTel. [lomaui
HACOCIB, YCTaHOBJEHMX HA HACOCHUX CTaHISX OCYIIyBaJlbHUX
CUCTEM, JUII yMOB YKpaiHHM MOXYTh KOJHUBAaTUCS B MEXKax BiJ
0,1-0,15 m%/c 1o 3,0-5,0 M%/c koxKHOTO arperara,

— MaJuMHU HeoOXimHumu Hamopamu — Big 1,0-1,5 M 1o
5,0-7,0 M 1 nume B okpemux Bumnagkax — 10 10,0-12,0 m. 11i nanopu
BHU3HAUYAIOTh  3aCTOCYBAHHS  HU3BKOHAINIPHUX TOPHU30HTAIBHUX
BIIIIEHTPOBUX 1 BEPTUKAIbHUX OCBOBHUX HACOCIB, a TaKOX
3aHyPIOBATBHUX €JIEKTPOHACOCIB.

Hagmonepekauysanvni Hacocui cmanyii TOAUIAIOTH HA
OCHOBHI Ta MpoMiXKHI. OCHOBHI CTaHLIi PO3MILIYIOTh Ha MOYATKYy
TpyOOIIPOBOY, a TaKOX Ha TOYATKy eKCIUTyaTallifHUX iIsSHOK
(moBxuHa qUISTHKY Tiprbnu3HO 400 Km).
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
KoHTpoJbHi muTanHs 10 po3ainy 1

1 Ilo Ha3MBarOTh HACOCHOK YCTAHOBKOO?

2 Illo Ha3WBarOTh HACOCHUM arperaTom?

3 JSIki emeMeHTH BXOIATH JIO CKJIAIy CIOPYJ HAacOCHOT
craHmii?

4  Ha sxi rpynu moAiuIsitOTh BOJOIPOBIAHI HACOCHI CTaHIT
3a IX MPU3HAYCHHSIM?

5 JSlke nmnpu3HAYEHHS MalTh BOJOMPOBIAHI cTaHMil |
migiiomy?

6 JSlke npu3HAYCHHS MarOTh BOAONPOBIAHI cranmii Il
migiiomy?

7 Slke mpu3HaAUYEHHS MAIOTh LIUPKYIIALIMHI HACOCHI CTaHIIi1?

8 Slke mnpuW3HAYCHHS MAalOTh HACOCHI CTaHIlli CHCTEM
BOJIOBIIBECHH?

9 Ha sxi rpynu moAinstoTh KaHai3aIiitHl HACOCH] CTaHIIi1?

10 3 sKkol0 MeETO 3aCTOCOBYIOTH HACOCHI CTaHIli B
CUIBCHKOMY T'OCIIOJIapPCTB1?

11 SIxi 0coOIMBOCTI MalOTh HACOCHI CTAHIIT OCYIIYBaJIbHUX
cucTeM?

12 Ha sxi rpynu HOJUIAIOTE HACOCHI CTAHIT MaricTpaJbHUX
Ha(pTONPOBOIIB?

13



2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM

Po3aia 2
BononpoBigHi HacoCHI cTaHIil Ta HACOCHI YCTAHOBKH

2.1 IIpuHUMIIOBI CXeMH HACOCHMX CTAHMiM

Booonpogioni mnacocni cmanuii. ]l BOAONOCTavYaHHS
BUKOPUCTOBYIOTD, SIK B1IOMO, IiA3€MHI BOJIU (apTe31aHChKi, IPYHTOBI,
JOKEPEITbHI ), MAPYCIIOBI BOAM 1 TOBEPXHEB1 BOJM PIYOK, KaHAIIIB, 03€p
1 BomocxoBWII. B oOkpemMHX BHIIagKax IS IPOMHUCIOBOTO
BOJIONOCTaYaHHS BUKOPHUCTOBYIOTH MOPCBKY BOJY, IO BHMAarae
noOy/TIOBM OCOOJIMBHX HACOCHUX CTaHIIH MOPCHKOTO THITY. Y
KOKHOMY BHMAJKYy CKJIaJ CIOPYJ HAacoCHOi cTaHmii, ix Tum i
KOMIIOHYBaHHsI OyIyTh BH3HAUaTHCS HE JIMINEe BHIOM JDKepesa
BOJIONOCTAa4YaHHsI, a i HOro 0COOIMBOCTAMHU.

Jlo cknamy HacoCHUX cTaHIiH | migiioMy, o 3a0MparoTh BOAY
3 BIIKPHUTOro JKkepena (puc. 2.1), BXOASTS:

— Bojo3abipHa  crmopyma, TpuU3HAUYeHa I 3a0opy
HEOOX1HOTO 00’ eMy BOJIU 3 JKepena i MOMepeHbOrOo ii OUUIIICHHS,

— CHOpyJH, U0 TPAHCIOPTYIOTH BOJY BiJ BOJ03a0ipHOI 10
BOJIONPUIMAIEHOI CIIOPYAX HACOCHOI CTaHIIIT;

— BOJONpPUNMANIbHA CIIOPY/AQ, MPU3HAYEHA IS ITiIBEICHHS
BOJIM JIO BCMOKTYBQJIbHUX TpyO Hacoca;

— BCMOKTYBaJIbHI TpYyOH;

— OymiBns  HAcoCcHOI cTaHHii 3  yciM  HEOOXiIHUM
TipOMEXaHIYHUM, EHEPTETUYHUM 1 JJOTIOMI>)KHUM 00JIaTHAaHHSIM;

— HamipHi TpyOOIpoOBOIH;

— BOJIOBHITYCKHA CIIOpyJa, MNpH3HAYCHA I CIIOKIHHOTO
BUITYCKaHHS BOJM 3 HAIlIPHOTO TPYOOIIPOBOJY Y Bi/IBIIHUI KaHal, Ha
O04YHCHI 200 TEXHOJIOTIYHI CIIOPY/IH.

3anexHo Bifl MPUPOJHUX, €KCILTyaTalliiHUX Ta BUPOOHUUHX
YMOB JI€SKl CIIOPYAM MOXYTh OyTH BiJICYTHIMH a0O TOETHAHUMU 3
iHmuMu. OCHOBHUM (aKTOpOM, IO BH3HAYAE 3aralibHy CXeMy
KOMIIOHYBaHHSI 1 KOHCTPYKTHBHI pIIIEHHS OKPEMHX CIIOpYA, €
PO3MIIIEHHS BOJI03a0ipHOT CIIOPYAM CTOCOBHO Jpkepena (Oeperome
abo pycnoBe) Ta A0 OymiBiai HAcocHOi craHmii (cymimeHe abo
pO3ALIBHE).
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NigKOHTPO/IbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLi
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Pucynok 2.1 — Ilpunyunogi cxemu KOMROHY8AHHA HACOCHUX
cmanuyiit I nioitomy, wio euxkopucmogyomso ioKpume 0xcepeno:
a — bepezosa cymiwenoeo muny, 6 — 6epe206a po30ibHO20 MUNY;

8 — PYClI08A CYMIWEHO20 MUNY, & — PYCl08a PO30LIbHO20 MUNY,

1 — 60003abipua cnopyoa, 2 — Oyodiens cmanyii; 3 — nanipui
mpybonposoou, 4 — 60008unycKk,; 5 — 8000800u;
6 — 6o0onputimau; 7 — yCMOKMY8anvHi mpyou

3a HasBHOCTI Ou1st Oepery piuku abo BOJOCXOBHINA TNIMOWH,
10 3a0e3MeuyroTh HOpMaIbHI YMOBH IS 3a00py BOJIH, 3a BiTHOCHO
HEBEIMKUX KOJHMBaHb TOPU3OHTIB Boau (Mo 5-8 M) 3a3Buuait
YCTaHOBIIIOIOTh  0epe206i HACOCHI CMAHUII CyMIUEeHo20 muny
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2 BoaonpoBigHi HaCOCHI CTaHLii Ta HACOCHi YCTaHOBKM

(puc. 2.1 a). 3anexHo Big hopmu OeperiB 1 T€OTOTIYHUX YMOB OY/TiBIIS
cTaHlii Moxe OyTu po3MimieHa Oe3mocepeqHbO Ha Oepes3i abo Ha
NeAKid BiacTaHl BiJ HBOTO.

bepezosi nacocni cmanuyii po3oinvbhozo muny (puc. 2.1 6)
3aCTOCOBYIOTh y pasi, fKIIO piyka Mae IIMPOKY 3aTOILUIIOBAHY
3amiaBy. Bomo3abipHi criopyaud po3MIIIYIOTh OIS MaKCHMAallbHOTO
TOPU30HTY BOJH, a CIOPYMy CTaHIii — Buie. MiX B003a0ipHOIO
cropyzior0 i OymiBlIel0 HACOCHOI CTaHINI YKJIAgaloTh CaMOIUIMBHI
TpyOHu.

3a 3HAaUHUX KOJHMBaHb TOpU30HTIB BoaM (12-20 m) OyniBiro
CTaHIi1 AJis 3a0e3neueHHs ii CTINKOCTI BUHOCSTH y PyCJIO pIYKH, TOOTO
3aCTOCOBYIOTh Pyciosi cymiugeni nacocni cmanyii (puc. 2.1 6).

B ymoBax momororo pycia piuku W Manux TriIHOWH
PEKOMEHJIOBAaHO  3aCTOCOBYBaTH  pYC106i  HACOCHI  cMAaHYil
Ppo30inbHo20 muny, B SKAX BoJa 3 BOJ03a0ipHOI cHopyau,
PO3MIIIICHOI B PYyCiTi piYKd, HAAXOIUTH JO BOJONpHUIIMada CTaHIIIi,
PO3MIIIIEHOTO Ha Oepesi, caMOIIMBHUMHU BOIOBOAaMU (puc. 2.1 2).

o ckmamy BOm03ab0OpiB MIA3€MHMX BOJ 3a3BUYAll BXOJSATH
npuiiMalibHi MPUCTPOi (CBEPIIOBUHH, IIAXTHI KOJIOAA31, KamTaxi
JOKEpEJT TOIO), HACOCH 1 TPYyOONPOBOJH, IO MOB’S3YIOTh OKpeMi
npUiiManbHI TPUCTPOI 3 HACOCHOIO CTaHIli€r0 a00 BOJIOBOIaMHU.

3aJIe’)XHO BiJI CyMapHO1 Moja4l HACOCHOT CTaHIIi1, MOTY>KHOCTI
BOJIOHOCHOTO Iapy 1 THOWHU HMOro 3aisraHHs MOXJIHMBI CXEMHU
IHIUBIyaIbHOTO a00 TPYMOBOrO BO/103a00py. Y MEpIIOMY BHUITAJIKY
KOKHa CBEpJUIOBMHA O0OJaHaHA CBOIM BIIACHUM HAcOCOM, fK IIe
nokasaHo Ha puc.2.2a. Boma Hacocom momaeThcst B 30ipHHI
KOJIEKTOp 200 Oe3nocepeHbO y BOJOHAMIpHY Oamry, a 3BiITH — B
MEPEKY.

BuxopucTtanas OypoBUX CBEpAJIOBHH JIJIsl BOJ03a0€3MeUeHHs
MOXJIMBE W 0€3 YyCTaHOBJEHHS B KOXHIM 13 HHUX BapTICHUX
apTe31aHChKUX 1 3aHYpIOBaHMX HacociB. Bono3alipHuil mpuctpiit y
IbOMY pa3l € psAIOM CBEPAJIOBHH, MiJ €IHAHUX JO 3araJbHOTO
BOJIOBOJLY, 1[0 3aKiHYYETHCS Y BOJ030IpHOMY KOJIOAS31 3arallbHOT IS
BCIX CBEpMJIOBHH HacocHOi craHIii (puc. 2.2 6). BomozabipHi
CBEpJJIOBHHH PO3MIIYIOTh Ha MAESKIA BiICTaHI OJHA BiA OTHOL
3aJIOKHO BIiJ TiaporeosioriyHux ymoB. Han cBepmmoBuHamu
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MNigKOHTPOAbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLin
00JIAIITOBYIOTh KOJIOMS3l, B SKHUX YCTAHOBIIOIOTH 3aCYBKH JUIS
BIJIKITIOYCHHS CBEPJJIOBMHU BiJ 3arajbHOi JIiHII Ta HEOOXiTHY
KOHTPOJIbHO-BUMIPIOBAJIbHY anaparypy.
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Pucynok 2.2 — Cxemu HacocHux cmanyiil, w0 Hcueisamocs
6i0 niozemnux 600:

a — 3 IHOUBIOYANLHUMU HACOCHUMU YCIAHOBKAMU; O — 3 2DYNOBUM
680003a60pom; 1 — ceepOnoBUHYU 3 YCIMAHOBNEHUMU 8 HUX HACOCAMU
2 — 30ipHuii Konexkmop, 3 — HanipHull mpyoonpoeio,

4 — godonanipna dbawma, 5 — po3giona mepexca mpyoonpogooy;
6 — ceeponosunu 6e3 nacocie, 7 — camonIUSHUN mpyoonpoeio,

8 — 30ipHutl k0100236, 9 — yemoxmyeanvui mpyou, 10 — nacocna
cmanyis I niotiomy

Ha pucynky 2.3 ¢ moka3zaHa cxema pO3MIIICHHS OCHOBHHX
CHOpYZl KOMIUIEKCY 3 Hacocnow cmanuyiero II nioitomy. Bopna
HaIipHUMHU TPYOONpoBOJaMH HacocHOi ctaHuii | miaiioMy nmogaerbes
Ha ouMcHI crnopynu. Ilicns 1mporo BiAQUIBTpOBaHA 1 XJIOpOBaHA
HAJIXOJUTH JI0 pe3epByapa YUCTOI BOJH, 3 SKOTO BOHA BiJBOIMTHCS
BCMOKTYBaJIbHUMH TpyOonpoBoaaMu HacociB ctanuii I migiiomy 1 mif
HAIoOpOM TOJAa€Thesl B Mepexy. Ha pucyHky 2.3 6 mokazaHa cxema,
XapakTepHa Uil YMOB, 3a SKMX OYMCHI CHOPYAM pO3MillleH1 OIM3bKO
Bix cranuii | mimitomy. Tyt Hacocu I 1 II migitomiB juist 3py4dHOCTI
eKcIUTyaTalii o0’ elHaHi B OJIHIN Oy/iBIIi.
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2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM
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Pucynoxk 2.3 — Ilpunyunosi cxemu nacocnux cmanuii 1l nioiiomy:
a — po30inbHe po3miueHHs, 6 — 00 €OHaHe po3MIUyeHHsL,

1 — nanipui mpyoonpoeoou nacocis I niovomy, 2 — ouucHi cnopyou,
3 — mpybonpo6odu 6i0 oHUCHUX CnOPYO 00 pe3epsyapa Yucmoi 600u;
4 — pezepsyap uucmoi 600u; 5 — ycmoxkmyeanvhi mpybonpogoou
nacocig Il niotiomy; 6 — nacocua cmanyis Il niotiomy; 7 — nanipmi
mpybonposodu nacocig Il niotiomy,; 8 — 60003abipna cnopyoa;

9 — camonaueni 6000600u; 10 — nacocna cmanyis I niotiomy

[TpuHIMIIOBI CXeMU KOMIIOHYBAHHS CIIOPY/ RIOBULLYBAIbHUX
HACOCHUX CcmaHyill BU3HAYAIOTHCS TUIIOM BOJOBOJIY, MO SKOMY
nepesacThest BOMA, 1 BUTpaTor0. CXeMU OCHOBHHMX HACOCHHMX CTaHIIIN

IPAKTUYHO HE BIJIPI3HAIOTHCS BiJl HACOCHUX cTaHwii | miniiomy.

CxeMH NpPOMDKHOI MiJKayyBaJbHOI CTaHIIl 300pakeHi Ha
pucyHky 2.4. HacocHa craHIis, CcywmilmeHa 3 BOJONpPUHAMAYCM,
3a0upae BOJy 3 aBaHKaMepH, IO € PO3IIHUPEHOI0 AUISTHKOIO KaHaly
(puc. 2.4 a). Boaa 1o BiTHOCHO KOPOTKHUX TPYOOIIPOBOAAX TOIAETHCS
y BOJIOBHITYCKHY CIIOpYIy, 3 SIKOT HaJAXOIUTh y HamipHUW OacelH i

MOTIM — Y HACTYINHY AUTHKY KaHaJy.
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NigKOHTPO/IbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLi
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Pucynok 2.4 — Cxemu npomixcnux cmanuyii RiOKa4yeanHs:
a — Ha GIOKPUMOMY KAHAL, O — HA HANIPHOMY MPYOONPOBOOi;
1 — niosiona dinsanxa, 2 — asanxkamepa, 3 — Oy0i6ns HACOCHOT cManyiiy

4 — nHanipHi mpybonposoou,; 5 — 60008unyck, 6 — Hanipuuil baceit,
7 — 6i0siona Oinanka, 8 — pezepsyap; 9 — yemMoxmyeanvti aiHii Hacoca

BuxopucTtanss Ui miepeaBaHHS BOJU Ha BEIIMKI BiJCTaHi
HaMipHUX TPYOONPOBO/IB MPUBOAUTH IO HEOOXITHOCTI CTBOPEHHS Y
MOYATKOBIA TOYIl BOJOBOJY BEJIMKOTO HANopy JUIsl TOAOJaHHS
riipaBniyHUX omnopiB. s 3HIKEHHS TUCKY B TpyOax JOBIHi
HaIlipHUUA TPYOONPOBiT PO3OMBAIOTH HA JEKUIbKA IOCIIJOBHUX
JTUISHOK Ta PO3MILIYIOTH Yy TOYATKOBIMl TOYIl KOXHOI JUISHKH
HiJBUIIYBaJIbHY HACOCHY CTaHIIiIO, 1110 3a0Kpae Boy 3 O€3HaMIpHOTO
pesepByapy (puc. 2.4 6). PesepByapu, sKki € aKyMmyJIrOBaJIbHUMHU
€MHOCTSIMH, BUKIIOYAIOTh MOXIIMBICTH CTBOPCHHSI BaKyymMy V
BOJIOBOJII MPH MiJIXO[i 10 HAcOCa 1 3HIKYIOTh BEIMYUHY MOKIMBUX
TiApaBIIYHUX YAapiB.

3anmexHO BiJl TUNY HACOCHOTO OOJaJHAaHHSA PO3PIZHAIOTH
HACOCH1 CTaHIIII:

— 3 BIJIIEHTPOBUMH TOPU3OHTATHHIUMH 200 BEPTUKAILHUMU
HACOCaMU;

— 3 OChOBUMH 1 [llaTOHaJbHUMH TOPU3OHTAIHLHUMH,
HaXWJICHUMH a00 BEPTUKATBHUMHU HACOCAMU;

— 3 00’€MHHMH HACOCaMH;

— 3 BOJOIIAHOMHUKAMU PI3HUX THIIIB.
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2 BoaonpoBigHi HaCOCHI CTaHLii Ta HACOCHi YCTaHOBKM

3a miclieM po3MIIleHHsI HACOCIB IIOJI0 PIBHS BOJU Y BOJIONMI,
npuiMalIbHOMY pe3epByapi abo pe3epByapi YHMCTOI BOU PO3PI3HIIOTH
CTaHI:

— 3 HacocaMH, BCTAaHOBJIIEHHMH 3 JIOJATHOK BHCOTOIO
BCMOKTYBaHHS;

— 3 HACOCaMH, BCTAHOBJICHUMH 3 ITiIOPOM (I1i]] 3aJTUBOM).

3a po3MIIIEHHAM MAIIMHHOI 3aJId MO0 TOBEPXHI 3eMIIi
HACOCHI CTaHIii OyBalOTh:

— Ha3eMHi;

— YaCTKOBO 3arjiu0JcHi;

—  3ariMoIeHi;

—  mia3eMHi.

3a XapakTepoM ITiI3¢MHO1 YaCTUHU B IJIaHI HACOCHI CTaHITii
MOXYTb OyTH:

— MPSMOKYTHUMHU;

— KpYTJIUMU;

— CHINTUYHHMU;

CKJIa/IHOT KOHQIryparii.

HpSIMOI(YTHa dopma 3abe3medye Kpamli yMOBH IS
Oy/IIBHHUIITBA SIK IM1136MHO1, TaK 1 HAI3EMHOI YaCTUHU 3 YHI(1KOBaAaHUX
netanei. Kpyrma Ta emintuuHa (opMH  JO3BOJSIOTH  JIETIIE
COpUMMATH TIAPOCTATUYHUI THCK 1 THUCK IPYHTY O€TOHHUMHU U
3aJ11300€TOHHUMH KOHCTPYKIISIMU MiA3€MHOT YaCTHHHU.

3a cryneHeM 3a0e3neduyBaHHS TOJaBaHHA BOJM HACOCHI
CTaHIII1 MOJUISIFOTh Ha TPHU KaTeropii:

1 xamezopisi — NOMyCKae MepepBy IMIOAO MMOJAABAHHS BOIH
aunie Ha vac (He Oumbine HDK Ha 10 XBWUIWH), HEOOXITHUH IS
BUMKHCHHSI TTONIKOJDKCHUX Ta BKIIOUEHHS PE3CPBHHUX CIIEMCHTIB
(obnmamHaHHS, apMaTypH, TpyOONpoBOAIB), 1 3HMKEHHs IMOJadi HE
oureme Hixk Ha 30 % Ta TpUBAIOCTI 3HWKEHHS 110 3 J1i0;

1l xamezopis — AoMycKae MepepBy MIOAO MOJABaHHS BOAH
JUISl TIPOBEICHHST PEMOHTY He OUTbIlle HIXK Ha 6 TOAWH 1 BIAMOBITHE
3HIDKEHHS ITogadi He Oinpire Hixk Ha 10 mi0;

11l kameeopia — nonmyckae NepepBy 00 MOJAABAHHS BOJIU
He Oinblne HiXXK Ha 24 TOOWHHU 1 BiANOBIJHE 3HHKCHHS IIOJayl HE
OurbIe HIXK Ha 15 mi0.
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin

Bin xareropii HacocHOi cTaHIi 3ajexarb KUIBKICTh

pesepBHUX arperariB (Ta0i. 2.1), KUIbKICTh YCMOKTYBaJIbHHX 1

HaIlipHUX JIIHIA Ta PO3paxyHKOBI BUTPATH ISl HHMX, KUIBKICTh 1

pPO3MILLIEHHST  3allipHOi apMaTypd Ha BHYTPIIIHbOCTAHIIHHUX
KOMYHIKaIlisx.

Tadmuus 2.1 — Kinekicme pezepsnux azpezamie 6000nposioHux
HAcoCHUX cmanyii

KinbkicTh pe3epBHHX arperariB

Kinpkicte pobounx arperartis Ha HACOCHUX CTaHIIISX
OJIHI€1 TPYyNH HACOCIB | II 111
Karteropii | kareropii | kareropii
Jlo 6 2 1 1
6-9 2 1 —
ITonan 9 2 2 —

2.2 OcHoBHe Ta JONOMIXKHE 00J1aHAHHA HACOCHUX CTAHIIN

Cknao i npuznauyenna 00O1A0HAHHA

JUis BUKOHAHHS OCHOBHOI (YHKIIi HAcOCHOi CTaHIil —
NOJaBaHHSd BOAM — TMpHU3HAUYEHE pi3He OONagHaHHA, B SIKOTO
3ayie)kaTh e()EeKTUBHICTh 1 HAMIWHICTh eKCIUTyaTallli CTaHIIii.
HomeHnknatypy Ta B3a€MO3B’si3kM 0O0JaJHaHHS HarisgHO MOXHA
300pa3uTH 3a JOMOMOTOI0 TEXHOJIOT1YHOI OI0K-cxemu (puc. 2.5).

O0nagHaHHA 1 CHCTEMH HACOCHOT CTaHIl 3a3BHUYal MOMIIIIOTE
Ha TaKl TPYIIH.

Ocnoene enepzemuune 001a0HAHHA — HACOCU I TPUBOIHI
NBUTYHU. 3aJeXHO Bl HEOOXIJHOTO HAmopy Ha  CTaHMli
BCTaHOBIIIOIOTh OCBOBI, JiaroHajibHi, BIALEHTPOBI Hacocu. [IpuBon
HACOCIB 3a3BUYall 3/1MCHIOETHCS 3a JIOIOMOIOIO €JIEKTPOJIBUTYHIB,
piamie — JBUTYHIB BHYTPIIIHBOI'O 3TOPSIHHA, II€ PiJlle — MapoBUX
Typ6iH. Komreke, 110 ckiiagaeTbest 3 Hacoca 1 MPUBOJIHOTO JIBUTYHA,
Ha3UBAIOTh Tipoarperarom abo MpocTo arperaroM HaCOCHOI CTaHIIIi.
KinpkicTh arperaTiB HACOCHOI CTaHIlIi MOXe OyTH PI3HOIO 1 3aJICKHUTh
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2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM

BiJI PO3PAXyYHKOBOI (MaKCHMaJIbHOI) TOJIadi CTaHIlli Ta MOTYXHOCTI
arperara.
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Pucynok 2.5 — Texnonoziuna 610Kk-cxema HacocHoi cmanyii:
1 — pewimka ona ympumyeanmua cmimms,; 2 — niockuil 3ameop;

3 — ko3n08utl Kpau, 4 — mocmosguil Kpau, 5 — npu8oOHULL
enekmpoosucyt; 6 — cunosuil mpancgopmamop; 7 — HanipHui
mpybonposio; 8 — oucxosuti sameop,; 9 — nacoc; 10— 3acysku,

11 — yemoxmysanona mpyba; 12, 13 — nanpsim pyxy 6ionogiono 60ou
ma macaa

Mexaniune obnaonanna — NPUCTPOI ISl yTPUMAHHS CMITTS,
3aTBOPH Ta MIJHOMHO-TPAHCHIOPTHI MEXaH13MH.

Ilpucmpoi’ ona ympumanns cmimms HEOOXITHI JUTSI 3aXUCTY
HACOCIB BiJl IOTPAIUISTHHA O HUX CMITTS 1 TUIaBYYUX TUI, 3JaTHUX
NOPYIIMTH HOPMaJbHY €KCIUTyaTallil0 arperara, a TakKOX JJis
MOTIEPETHHOTO OYHIIEHHS BOJIX BiJTIOBITHO 10 BUMOT CIIOXKHBAYa.

3ameopu 3abe3neuyloTh 3MIHY PEXHUMY POOOTH HACOCHOT
CTaHIl, a TAaKOX IEepIOJUYHI oMM N pEeMOHTH ii arperariB Ta
OKpEMUX CHOPY/.

ITiovomuo-mpancnopmui mexauizmu CIY’KaTh JJII MOHTaXy
Ta JEMOHTaXy OOJIalHaHHSA, TPYOONPOBOIB 1 ()aCOHHMX YACTHH, a
TaKOX JUIsl BAKOHAHHS PEMOHTHUX POOIT.
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NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN

Jlonomirxche 061a0HAHHA CKITATAETHCS 3 CHCTEMH TEXHIYHOTO
BOJI03a0€3MEUYCHHS,  JPCHAXHO-OCYIIYBaJbHOI,  MAacisHOrO i
MTHEBMAaTUYHOT'O TOCIOJIapPCTBA, BAKYyM-CUCTEMHU.

Cucmema mexniunozo 600ozabesneuenns (komiuiekc CTB,
JIUB. puc. 2.5) mpu3HaueHa JJIs MOJIaBaHHs TEXHIYHO YHUCTOI BOJIHU JI0
MPUCTPOIB ISl BOJSHOTO 3MAIlyBaHHS ITiIITUITHUKIB 1 CATbHUKOBUX
VIIUIBHEHh HAacoca, a TAaKOX 10 TEIIOOOMIHHHMKIB TOTIOMIXXHOTO
00J1aTHaHHS (xommpecopis, BEJTUKHUX €JICKTPOIBUTYHIB,
MacCJIOHAMPHUX YCTAaHOBOK TOIIIO).

lpenasicno-ocywyeanona cucmema (xkommiekc JOC, nus.
puc. 2.5) mpu3HaueHa JUIS  BiIKauyyBaHHS BOAM 3  Kamep,
YCMOKTYBaJbHUX TpyO  HACOCIB, pO3MIIMIEHUX  HUXKYE  BiJ
MaKCHMaJbHOTO PIBHS BOAU B HIDKHBOMY O’€(i, CIOPOXHEHHS
HaAIIPHUX TPYOOIPOBOIIB, & TAKOX BUIAICHHS JPCHAXKHOI BOJH 3
Mi3€MHUX CIIOPY/I.

Cucmema macnosabesneuenns (komiuieke CM3, tuB. puc. 2.5)
CILY’)KHTb i 3a0€3MeUYeHHS MacllaMy BiAMOBITHUX MapOK MaclsHUX
BaH 1 MIAIIMIHUKIB €JIEKTPOABUTYHIB, MEXaHI3MIB CHCTEMH
peryJIroBaHHs, CEPBOMOTOPIB 1 TAPOMITHOMHHUKIB 3aTBOPIB, CHIIOBUX
TpaHchopMaTopiB 1 MacJIO3allOBHEHUX EJIEKTPUYHUX arapariB
PO3MOAUIBHUX TpUCTPOiB. LI cucreMa ckialaeTbCs 3 €MHOCTI s
30epiraHHs OINEpPAaTUBHMX 3alaciB YUCTOTO Macja 1 3JUBaHHS
BIJMPAIlbOBAHOTO  Macja,  KOMYHIKaliiiHUX  TpyOONpOBOIB,
MacjoHamipaux ycraHoBok (MHY), macinonacocHux arperaTiB Ta
amapaTrypu JJis OYUIICHHS MacJa.

Cucmema nunesmamuunozo 3abvesneyenns (komruiexc CIIX,
IUB. puc. 2.5) HeoOXigHa AN KUBJICHHS CTUCHYTHM TOBITPSIM
IpUCTPOiB A 3apsakaHHsA ko MHY, raneMyBaHHS arperaris i
BUTUCKYBaHHSI BOAM 3 Kamep poOOYMX KOJIC HACOCIB IJs poOoTU
arperariB 'y peXuMl CHHXPOHHOTO KOMIIEHCATOpa, amaparypu
KOHTPOJIIO, ITHEBMOINPHUBOJIIB 3aTBOPIB, MAacClIsSHUX 1 MOBITPSAHUX
BUMHKAYiB, a TaKOX TEXHIYHMX moTped craHuii (pobotu
MTHEBMOIHCTPYMEHTY TOI1[0). CHcTeMa CKIIaIa€ThCs 3 KOMIIEHCATOPIB,
pecuBepiB i TPYOOIIPOBO/IiB BiIMTOBIAHOTO TUCKY.

Bakyym-cucmema npuzHaueHa 11 3aJIMBaHHS BOJOIO HACOCIB,
YCTAHOBJICHHUX BHILE Bijl PiBHS BOAM B HIDKHBOMY O’ €di.
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2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM

Cucrema KOHTPOJIbHO-BUMIPIOBAJTLHUX TIPUIIAJTIB 1
aBromatuku (komruiekc KBIIIA, auB. puc. 2.5) cknamaetscs 3
IPUCTPOIB KOHTPOJIIO 32 CTAaHOM OCHOBHHUX arperaTiB Ta IHILOTO
oOmagHaHHA  (BUMIPIOBaHHSA  TOTY)KHOCTi, THCKYy, BHTpAaTH,
TEMIEpaTypy, IMOJaBaHHS 3MAallyBaHHS, OXOJIOKYBaJlbHOI BOJU
TOIIO), 30CepeKEeHUX y cnermianbaux mutax. Jlo cucremu KBITIA
TaK0 BXOJSITh OpraHu KepyBaHHS.

Jlo nomoMi>kHOTro oOJIaJHAHHS HACOCHUX CTaHINHM BIJIHOCSATH
TakoX mpyou W ¢aconni yvacmunu, Mo 3a0€3MeUyIOTh MPUETHAHHS
HACOCIB /10 BCMOKTYBaJIbHHX 1 HallipHUX TPYOOTPOBO/IIB.

Enextpuuni mpuctpoi HacocHoi craHmii (auB. puc. 2.5) —
CHIIOBI TpaHc(hOpMATOpH, BUBOAM HHU3bKOI W BHCOKOi HANpyrH,
posnoainbHuit npuctpiit (PII), ctpymonpoBou 10 €1eKTPOABUTYHIB,
CHCTEMH KOHTpOIIO 1 BiacHuX notped (CBII).

Cucrema BiacHuX noTped 3abe3neuye enekTpo3ade3nedeHHs
enekTpoaBurynie. MHY, cuctemMu TEXHIYHOTO BOJOINOCTAYaHHS 1
IPEHaXy, OCBITIEHHS, MPUCTPOIB aBTOMATHKHU 1 3aXUCTy Ta IHIIHUX
CIIO’KMBAYIB €JIEKTPOCHEPTI.

Ilpomunooscescni ma canimapno-mexuiyni npucmpoi. Y
OyZiBiIl HAacCOCHOI CTaHLIi pPO3MILIEHI YCTaHOBKM 1 MPHUCTPOi, IO
MaloTh MiABHUIIEHY BHOYXO0- 1 moxe:koHeOe3neky. J[o HUX Halexarb
€JIIEKTPO/IBUTYHHM, CHUJIOBI TpaHcopmaTopu, Kabeni, MacisHe
3a0e3MeueHHs, aKyMyJIaToOpu TOmo. Y 3B’A3Ky 3 LUM IIiJ dYac
IPOEKTYBaHHS  HACOCHUX  CTaHLIM  HeoOXiAHO  mnepeadayaTu
BIIMOBIAHI 3aXOAU 3 BUABJICHHS Ta aBTOMAaTHYHOTO TaCIHHS ITOXKEXKI
3a IOTIOMOT' 010 CTalllOHAPHUX BOJSHUX a00 MIHHUX YCTaHOBOK.

Jliss HOpMaJbHUX YMOB eKCIUTyartamii OyIiBis HAacOCHOT
cTaniii moBMHHA OyTH OOJagHAHOK CHUCTEMaMH OIIAJICHHS,
3a0€3MeUYeHHsT IUTHOK BOJOK, BCHTUIIALII 1 KOHIWIIIIOBAHHS Ta
IHIIMMH CaHITaPHO-TEXHIYHUMH MPUCTPOSIMHU.

2.3 CxemMu po3MillleHHSI HACOCHUX arperartiB y cnopyaax
HACOCHHX CTAHIIIH

Hacocu 1 tpyOompoBoaM B HACOCHIM CTaHII HEOOXiTHO
pO3MIIlyBaTH TaKUM YHHOM, 00 Oynmu 3a0e3medeHi HaIilHICTh
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NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN
GyYHKIIOHYBaHHS CTaHIlli, MpocToTa 1 Oe3meka oOCIyroByBaHHS
arperartiB, IPOCTOTa BY3JIiB KOMYHIKaIil TpyOOIpPOBOIIB, a TaKOX
nepeadadeHa MOMKIIMBICTh PO3MIMPEHHS CTaHINl 3 MiHIMaJbHUMHU
BUTpPATaMH.

HaiimomupeHimuMu € Taki CXeMH PO3MIIIEHHS arperatiB y
CTIOpY/Aax HACOCHUX CTaHLIMU:

— OJHOpSAHE, MEPHEeHAMKYJISIPHO [0 TMO3J0BXKHBOI OCI
OymiBi;

— OJHOPSITHE, MapajielIbHO MO3I0BXKHIN 0ci OyiBIIi;

— JBOpSIIHE;

— TpUpsHE, B IIaXOBOMY HOPSIKY;

— KOHIIeHTpH4He (B Oy1iBIi KpyTiaoi popmHu).

OnHopsimHe po3MmiimieHHst arperaTiB (puc. 2.6 @) 3abe3neuye
KOMITAKTHICTh PO3MIIICHHsI OOJaJHaHHA 3a HEBEIUKOI IIWPHHU
OyaiBii. Oco0IMBO 3pyYHOIO TaKa CXeMa € IIPU BCTAaHOBJIEHHI HACOCIB
KOHCOJIBHOTO THITy. 32 TaKOI0 CXEMOK KOMIIOHYIOTh MEPEBaKHO
BEJIMKI arperaru.

Jpyra cxema OJTHOpSIHOTO PO3MIIIEHHS HACOCHUX arperariB
(puc. 2.6 6) Takoxk  3a0e3medye  KOMIIAKTHICTH  PO3MIIICHHS
oOyaHaHHA 1, KpIM TOTO, OY/IBJISi HACOCHOI CTaHIl B IOMY pasi €
OUTBII BY3bKOIO, HIK Yy pa3l pO3MIIEHHS arperaTiB 3a MepIIO0
CXEMOI0, a KOMIIOHYBaHHSI CHUCTEMH TPYOONPOBOJIIB 3abe3reuye
HallMeHIIIl BTpaTu HAIopy.

Hemonikom Takoi cxeMu pO3MIIICHHS arperariB € 3HadHe
3011bIIEHHS] JJOBXHMHU HACOCHOT cTaHIii. ToMy i1 3aCTOCOBYIOTH ISt
KOMIIOHYBaHHSI CTaHIIIH 13 HEBEJIMKOIO KUIbKICTIO arperaris.

3a BenMKOi KIUIBKOCTI arperaTiB pi3HOTO TNpPU3HAYEHHS
(BUpOOHMY1, MPOTHUIOKEKHI, U MOAABAaHHS MHTHOI BOJAM TOIIO)
3aCTOCOBYIOTH JIBOPSIHE pO3MillleHHs1 arperaTiB (puc. 2.6 6). Take
pO3MillleHHs] BUMarae 3O0UIbIIEHHS IIMPUHM OyaiBii, a cxema
KOMYHIKaIlii TpyOOIpOBO/IIB Y IbOMY pa3i YCKJIQIHIOETHCS.

Po3micTuBIIM HAacocH JBOMa psiaMH, aje B IIaXOBOMY
nopsiky (puc. 2.6 2), BHA€TbCS CKOPOTHTH IIMPHHY OyIiBII Ta
CIPOCTUTH KOMYHIKaIlii TpyoorpoBoiB. HacocHa cTaH1is cTae OuIbIn
KOMITAKTHOIO, KOJIM JIBUTYHH B OJIHOMY PsiJii PO3MIIIECHI HAMpPOTH
HACOCIB y JIPYyromy, aje B TaKOMY pasi JOBOAHMTHCS 3aCTOCOBYBATH
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2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM
HACOCH1 arperatu IMpaBoOro 1 JIIBOrO OOepTaHHs, IO HE 3aBXKIU €
MOXIJINBUM.
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PucyHnok 2.6 — Cxemu po3miniennsa nacocnux azpezamie

Y  OyniBasx  kpyrioi  (GOpMH  HAcOCH  PO3MILIYIOThH
KOHIIEHTpU4YHO (puc. 2.6 0). Haifspyunimme B Takux OyIiBIsIX
PO3MIIyBaTH HACOCH 3 BEPTHKAIBHOIO BiCCIO.

Jlns 3a0e3nedyeHHss Oe3neku OOCIyroByBaHHS Ta 3py4YHOCTI
MOHTaXy W JIEMOHTa)Ky arperaTiB OCTaHHI MOBMHHI MaTW BUIbHUHN
JOCTYM 3 YCiX OOKiB.

Y HacocHHMX CTaHIISX 3a3BUyail ycepenuHi OyniBii,
00JTalITOBYIOTh MaWJaHUMKU JUISI MOHTaXy Ta PEMOHTY arperaris
(MOHTaXH1 MaliJaHYMKH).

JlonoMixkHe oOnajiHaHHs (JpeHakHI HACOCH, BaKyyM-HacOCH
TOIIO) PO3MINIYIOTh TAKUM YHWHOM, 1100 HE 30UIBIIYBaTH PO3MIpiB
OyaiBili, TOOTO y BUIBHUX MICIISIX MAIIMHHOI 3aJIH.
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MNigKOHTpOAbHA ekcnyaTauia 061agHaHHA HACOCHUX CTaHLLN
2.4 BcmokTyBadsIbHI i HanipHi TpyOGonpoBoau.
CxeMu nepexJ/r04eHb i KOHCTPYKIIL

Hapiinicts poOOTHM HACOCHOI CTaHIii 1 3py4HICTh il
oOcimyroByBaHHs 0arato B 4OMy 3aJieXaTh BiJg OOpaHOI cXeMH
KOMYHIKaIii TpyOOmpoBOIiB, iX TlepeMHKaHb 1 B3a€EMHOIO
PO3MIIIIEHHS.

Jleski cXeMu pO3MILIEHHS TPYOOIPOBOMIB y HACOCHUX
CTaHIIISAX MEPIIOTOo MiIHOMYy HaBeJIeHI Ha PUCYHKY 2.7, a B HACOCHHUX
CTaHLISAX IPYToro MiJiioMy — Ha pUCYHKY 2.8.
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Pucynok 2.7 — Cxemu mpyoonpoeoodie Hacocuux cmanyii
nepuio2o nioiiomy

27



2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM

Pucynoxk 2.8 — Cxemu mpybonpoeoodie nacocnux cmanuiii
0py2020 niouomy

BemokTyBanbHI  TpyOOTIpOBOIM 32  HEBEIMKOI  KUTBKOCTI
HAcOCiB 1 3HAYHOI BMCOTH BCMOKTYBaHHS, a TaKoX Yy OUIBLIOCTI
CTaHIId TepHIoTO MiTHOMY HEOOXIAHO TPOKIATATH OKPEMO IS
KOXKHOTO Hacoca (auB. puc.2.7 i 2.8 a, 6). 3a BeNUKOI KUIBKOCTI
HAcoCiB (30Kpema, W pe3epBHUX) OOJAMITOBYIOTh KOJEKTOpP, IO
00’eqHYe  BCMOKTYyBalbHI  matpyOku  HacociB.  KinbkicTb
YCMOKTYBaJIbHMX JTiHIN (Bi JuKepena abo pe3epByapa 10 KOJEKTOpa)
BUOMPAIOTHh 3a3BUYAil TaKOIO, IO JOPIBHIOE KUTHKOCTI HACOCIB, SIKi
npaiioroTh (uB. puc. 2.8 6, 2). Komekropu 00mamroByoTh i Ha
HaMipHUX TPyOONPOBOAAX.

HamipHi TpyO0onpoBOIM, KOJIEKTOPH, a 1HOI1 i YCMOKTYBaIbHI
JiHi oOiagHaHI 3acyBKamMH, IO 3a0€3Me4YylOTh MOKIJIMBICTH
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
BIAKJIIIOYEHHS TOrO0 4YM IHIDONO Hacoca, IIEBHHX  JUISHOK
TpyOoIpoBoy ab0 KOJEKTOopa SK IIiJi 4ac HOpMaiabHOI poOOTH
CTaHIlii, TaKk 1 y BHWNAAKy aBapiiHOI CHUTyallii Ha cTaHIii abo y
BOJIOBOJIAX.

Po3mimienHss 1  KUIBKICTh 3aCyBOK Ha  HAMpHUX 1
BCMOKTYBQJIBHUX JIIHIAX OepyTh BUXOASYM 3 KUIBKOCTI pOOOYMX Ta
pe3epBHUX arperatiB. THIIOBI cXeMH KOMIIOHYBaHHS TPYOOITPOBOIIB 1
PO3MIIIICHHSI 3aCYBOK /Il HACOCHUX CTaHINH 13 ABOMa poOOYNMH Ta
OJIHMM PE3EpPBHUM arperaramu HaBeJleHI Ha PUCYHKY 2.8 @, 0. Y 1ux
BUTIAJIKAX 3aCYBKH JIO3BOJISIFOTH BHBOJHMTH B PE3EpB OyAb-SKHUU 3
arperariB 0e3 3MEHILEHHS M0a4i BOJAU Y BOJIOBOJIH.

Ha cxemi, 300paxeHili Ha puCyHKYy 2.8 6, TOKa3aHO
PO3MIIIEHHS 3aCyBOK IpPHU TPHOX POOOYHMX 1 OJHOMY pPE3EPBHOMY
arperarax.

J171g 3MeHIIeHHs pO3MipiB OYAiBIIi BETMKHUX HACOCHUX CTaHIIIN
KOJIEKTOPH 1HOJII PO3MIIIYIOTh B OKPEMHUX Kamepax, L0 MPHIIATa0Th
1o Oymismi craniii (puc. 2.7 2). B okpemux kamepax (KOJOS35X)
PO3MIIIYIOTh 1 3BY)KYBaJlbHi MPHUCTPOI BUTpaToMipiB (puc. 2.8 2), 1o
JI03BOJIsI€ 30€perTy NMpsiMi JUISHKY Tepe]l 3BYKYBaJIbHUM NPUCTPOEM.

[lin yac mnpoekTyBaHHS 1 MOHTaXy BCMOKTYBAJIBbHUX 1
HaMipHUX  TPYOONpPOBOJIB  HACOCHUX  CTaHLIM  HEOOXiAHO
JOJIEP’KyBaTUCS] OTPUMAHUX 13 MPAKTUKK MPUIOMIB Ta coco0iB, 1110
3a0e3meuyroTh HaJildHICTh poOOTH TPYOONpPOBOIIB, 3PYUHICTh
MOHTaXy Ta 00CITyrOBYBaHHSI.

Bcemoxkmyeansni  mpyboonpoeodu 06axkaHo 00IalITOBYBAaTH
HEBEJIMKOI JIOBXUHH 3 MIHIMAJIbHOIO KIJIbKICTIO (PACOHHUX YaCTHH Ta
apMaTypu. BcMokTyBanbHI TpyOu 1O BCii JOBXKHMHI MOBMHHI MaTu
nigiiom g0 Hacoca (ykioH He meHme 1:100), mo0 moBiTps, sKe
BUJUIETECA 3 BOAM, MOTJO BUIBHO pyXaTHCS B3JIOBX Teuil i
BUJAIATHCA  HAcOCOM. YTBOPEHHS TMOBITPSHHUX  MIIIKIB B
YCMOKTYBaJIbHUX TpyOax € HenpumycTuMuM. [Ipukiiaan npaBuiibHOTO
Ta HENPABWIBHOTO 00JIAIITYBAaHHS BCMOKTYBAJIBHUX TPYOOIIPOBO/IB 1
MPHETHAHHS 1X 70 HAcoca HaBeACHI Ha pUCYHKY 2.9.
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2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM

a 0

PucyHnoxk 2.9 — Henpasunvne (a) i npasunvhe (0) po3miuieHHs
6CMOKMYGATbHUX MPYD:
1 — nosimpsanuii miwox,; 2 — npamuil nepexio, 3 — Kocuii nepexio

s MOHTaXy BCMOKTYBAJIbHUX TpyOOIIPOBOIIB
3aCTOCOBYIOTH 3a3BUYall CTasIeBl TPYOH 31 3BapHUMHU 200 (PrIaHIIEBUMU
3’€JHAaHHAMHU (B MICLSX MPUEAHAHHA IO apMaTypu abo Hacoca).

JliaMeTpy BCMOKTYBAJIbHUX TpPyO0 HEOOXIAHO NpU3HAYATH
TaKUMH, 100 MBUAKICTb PyXy BOAM B HHUX HE I€pEBUIIyBaja
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
0,7-1 m/c 3a giametpa g0 250 mm, 1-1,5 m/c — 3a miamerpa Big 300 MM
1o 800 mm, Ta 1,5-2 m/c — 3a giamerpa monazg 800 mm.

Jlst Toro o0 y BXiJHUN OTBIP YCMOKTYBaJbHOI Tpyon 1 He
NOTPAIUISUIO TOBITPS B  pa3li YTBOPEHHS BUXPOBHX BHPB Y
npuiMaIbHIA KaMepi a00 KOJI0/1s31, BXiIHA YacTHHA 2 TPUHMaIbHOT
JIMKKM TOBMHHA OyTH 3armuOJCHOI0 HWXKYE BiJ IOBEPXHI
MiHIMQJIBHOTO piBHS B Kamepi (a00 KoJomas31) He MeHIIe HiK Ha 1,5
niameTpa BXigHOro otBopy (puc. 2.10 a). SIKimo 3 KOHCTPYKTHBHUX
NPUYNH BUKOHATH TaKy BUMOTY HEMOXJIMBO, TO IJIi CKOPOYCHHS
BIZICTaHI BiJl MOBEPXHI BOJM J0 HU3Y NPUHMAIBHOI JIWKH MOXHA
3aCTOCOBYBAaTH €KpaH 3 31 CTaJeBOro JIMCTa JiaMeTpoM, YIBidi
OlnbIuM 32 aiamerp Jiiiku (puc. 2.10 6).
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Pucynoxk 2.10 — Cxemu po3miujenns nitioKk yCMOKMYBATbHUX MPYD

Hanipui mpy6onpo6odu TpaHCTIOPTYIOTh BOJTY TTi]] THCKOM BiJT
HACOCIB J0 OYMCHHMX CIOpPYA, TEXHOJIOTIYHUX YCTaHOBOK abo
OesmocepelHbO 10 crmokuBaya.  CxemMa — KOMIIOHYBaHHS,
KOHCTPYKTHBHE PillIEHHs 1 MaTepiaiy HalmipHUX TPyOOIPOBOIiB, KpIM
iX mpU3HAuUEHHS, PO3MIPIB 1 JOBXKHHM, 3aJIekKaTh B PO3MILIEHHS:
BcepenrHi a00 330BHI Oy/1iBIIl HACOCHOT CTaHIII].

BHyTpimHboCcTaHLINMHI HamipHi TPYOONpPOBOAM  3a3BHYail
oOnagHaHi 3BOPOTHMM KIJIAIlAHOM, 3aCyBKOIO 1 BHTPAaTOMIpPOM,
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2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM

MIpU3HAYEH1 JJIs TI0IaBaHHS BOJIM BiJl HACOCIB /IO 30BHINIHIX HAMIPHUX
TpyOOTIPOBO/IIB.

VY cucremax BoJ03a0e3Ne4eHHs] BCTAaHOBJIIOIOTh JBa HalipHI
TpyOONpOBOAM 1 JHMIIE B OKPEMHX BHUMAIKax — TpuU U Oiibiie.
KinbKicTh BCTaHOBJIEHHMX Ha CTaHLil HAcOCiB, TaKHM YHHOM,
NEPEeBUIY€E KIIbKICTh HUTOK TpPYyOONpOBOAIB, 1 TOMY BHHHKAE
HEOOXITHICTh B OOJaImITyBaHHI 30ipHOro KoJjekropa. Po3mimeHHs
3aCyBOK  Ha  KOJEKTOpi Ta  HamipHUX  TpyOOmpoBoJax
(BHYTpINTHBOCTAHIIIMHUX 1 3O0BHINIHIX) TOBHHHO 3a0e3redyBaTh
MOYJIMBICTh 3aMiHU 200 PEMOHTY Oy/1b-5IKOTO 3 HACOCIB, 30BHIIIHBOTO
HamipHOTO TPYyOONPOBOY, 3BOPOTHHX KIAMaHIB 1 3acyBOK 3a
Oe3repepBHOTO MOJaBaHHs BOAM 00’ €MaMu, NepeadaueHUMH KIIacoM
HaAIIAHOCTI HACOCHOI CTaHIIiI.

Ha mpaktumi 3acTocoByloTh 0araro pi3HHX CHOCO0IB
KOJIEKTOPHOTO TIEPEMUKAHHS HAMIpHUX TPYOOMPOBOMAIB ycepeaunHi
BEJIMKUX BOJIOTPOBITHUX CTaHIlIK. Tak, cCXeMHu KOMyHIKalliii, [TOKa3aHi
Ha pucyHKy 2.11, 3a6e3mneuyioTh mocTiiiny poooTy nBox (puc. 2.11 a)
1 gotuppox (puc. 2.11 6) HacociB BiINMOBITHO 3 YOTHPHOX 1 IIECTH,
BCTAHOBJICHUX Ha CTaHIII.

[IpakTiuHo MoBHOI Oe3mepediItHOCTI 111010 MO/IaBaHHS BOJU
MOXHa  JIOCATTM  BCTAQHOBJIEHHSM  JIBOX  KOJIGKTOpiB  abo
3aCTOCYBAHHSM KUIbLIEBOI CUCTEMH 3’ €IHaHHS HacociB (puc. 2.12). ¥V
cucTeMax, MoKa3aHUX Ha CXeMax a 1 6, MOXKHa pEMOHTYBATH OyAb-AKY
13 3aCyBOK y pa31 BAMKHEHHS YChOTO JIUIIE OJTHOI'O Hacoca HE3aIeKHO
BiJ] ix 3aranbHoi KimbkocTi. Ille Oinmbiny Ge3nepebiliHiCTh y poOOTI
HACOCHOI cTaH1ii 3a0e3meuye cxema 6.

Po3rnsiHyTi cXeMH BHYTPIIIHBOCTAHIIHHMX KOMYHIKaIlii
HalipHUX TPYOONPOBOIB 13 KOJEKTOpPaMH 3 BEJIHUKOIO KUIBKICTIO
3aCyBOK TOTPeOYIOTh 3HAYHOrO 30UIbIIEHHS pPO3MIpIB OymiBIi
HACOCHOI cTaHIlii. ICTOTHOro 3MeHIeHHS HWIMPUHU OyIiBII MOXHA
JOCSATTH PO3MIILIEHHSIM apMaTypu Hacoca Ha BEPTHUKANbHIN TUISHII
HalipHOTO TPyOONpOBOAY, B PE3yJbTaTi LBOrO 301pHUM KOJIEKTOP
PO3MINIYEThCSI 3HAYHO BUIIE BiJ HacociB (puc. 2.13). 30inbmieHHs
BHCOTH, 0 BIOYBAETHCS Y IILOMY pasi, T03BOJISE 3aCTOCOBYBATH 11€
KOMITOHYBaHHS JIUIIIE JJIs1 3ariuOIeHNX HACOCHUX CTaHIIIH.
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Pucynok 2.11 — Konexmophe nepemukaHHsa Ha 6CMOKMYSAIbHUX
i Hanipuux mpyoonpoeooax

HIBuaKICTh PyXy BOAM B HAMIPHUX BHYTPIIIHBOCTAHLIMHUX
TpybonpoBojax OepyTh Takoro: 1-1,5 m/c 3a miamerpa 10 250 mwm,
1,2-2 wm/c 3a giametpa Bix 300 MM 10 800 mm 1 1,8-3 M/c 3a miameTpa
noHax 800 MM.

TpyOompoBoan  BcepeawHi  OymiBIl  MPOKIAAAIOTh 31
CTaHJApTHUX CTaJeBUX TPyO 13 HaBapeHUMHU (QUAHIEIMH IS
3’eqHaHHS 3 (AaCOHHMMM YacTMHAMH Ta apMaTyporo. 30BHILIHIO
MOBEPXHIO TPyO Micis BIANOBIAHOTO MIATOTOBIEHHS (hapOyrOTh.
Komip ¢dapbu nns HamipHUX 1 BCMOKTYBAJIbHUX TPYO MOBHUHEH OyTH
PI3HUM.
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bR

a 0
Pucynok 2.12 — Buympiwnvocmanyiiini KomyHikauii
HanipHux mpyoonpoeooie
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Pucynok 2.13 — I'opuszonmanwHe (a) i gepmuxavue (6)
KOMHOHYBAHHA HANIPHUX GHYMPIUWIHBLOCMAHYIIHUX MPYOONP0600ie

2.5 ApmaTypa Ta KOHTPOJIbHO-BUMipPIOBAJIbLHI NPUWJIagu

Jlst 3a0e3neueHHss HOpMaJIBbHOI eKCIuTyaTallii BOJOTPOBIIHOT
Mepexi B Hil mependayaroTh YCTAaHOBJICHHS apMaTypH, SIKYy MOKHA
MOJUTUTH Ha TPYTIN:

— 3aIlipHO-peryoBajibHa (3aCyBKH, BEHTUJI1, KPaHH);

— BOJIOpO30ipHA (KOJOHKH, T1APAHTH);

— 3anoOikHa (mpuitMalibHi, 3BOPOTHI M 3amo01KHI KIJIANaHH,
MOBITPSIHI BAHTY3H TOIIIO).

Ilpuiimansui K1ananu BCTaHOBIIOIOTH HA KIHIAX ITiIBITHUX
TpyO Il yTpUMYBaHHS BOAM B Hacoci (3a0e3TNedeHHs 3aJMBaHHS)
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MNigKOHTPOAbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLin
nepena myckoM. YaByHnHuii kopryc 1 kmamana (puc. 2.14) dbnanusamu
KpinUThCsA A0 TiABimHOrO TpybompoBoxy. o kopmycy Kpimutbes
JWTa JIeTanb 4 3 maszamu, sSiKa CIYXHTh TPyOO0 3aXHCHOK CITKOO.
Sx110 HacOC HE TPaIlo€, TO KJIanaH 2 IiJ] JI€10 CTOBIA PiANHH B TPYOi
MPUTUCKAETHCS 0 VYIIUIBHIOBAJILHOI TPOKIATKH 3 1 3amodirae
BUTIKaHHIO Boau. [li wac poOoTH Hacoca Ml i€l BaKyyMy KilamaH
MiIAMAa€eThCs 1 BOJIa HAAXOIUTh 0 TPYOOIIPOBOY.

Pucynox 2.14 — Jlumuii yagynnuii npuiimaibHull Kianan

ko 3anuBaHHSA Hacoca BUKOHYIOTH IMiJI JII€I0 BaKyyM-
Hacoca, TO Ha KiHII MiABIAHOTO TpPyOONpPOBOAY BCTAaHOBIIOIOThH
npuiiManeHy JiiKy (puc. 2.15). 3a HeoOXigHOCTI JIIHKY 3aKpHUBAIOTh
3aXMCHOIO CITKOIO.

[lin yac ycTaHOBIIEHHS NpPUMMaIbHUX KjamaHiB abo JiHOK
HEOOX1THO 3a0€3MeYUTH MOKIIMBICTh IIBUAKOTO OUUIIICHHS 3aXUCHUX
CITOK BiJ CMITTSL.

36éopomni knananu cinyxaTthb 7S 3aXHCTy Hacoca Bij
TiPaBIIYHOTO y/Iapy, 3amo0iraHHs 3BOPOTHOMY PyXy BOJHM B HACOC.
VYCTaHOBNIOIOTh 3BOPOTHMM KJIalaH 3a3BMYail Ha HamipHOMY
natpyOKy Hacoca abo TopsAx 13 HUM TMepel PEryIIOBAIbLHOIO
3aCyBKOI0. ICHye BelMKa KIJIbKICTh KOHCTPYKTMBHHUX pPI3HOBH/IIB
3BOPOTHUX KiamaHiB. J[7as BOJOMPOBITHUX CHUCTEM HaW4acTile
3aCTOCOBYIOTH 3BOPOTHI KJIallaHH THITY «3axJionkay (puc. 2.16).
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Pucynok 2.16 — 36opomnuii knanan «3axaonka»

Kopryc knamana 1 ¢uaHmsiMu KpinmuThcsi 10 TpyOOIpOBOaY
abo HamipHOTO TaTpyOKy Hacoca. Y KOpIyCli BUKOHAHUN JIIOK,
3aKpUTUN KPUIIKOK 4 13 3aXJIONKOK 2, M0 Ma€ MOKIHUBICTh
obepTaThcs HABKOJIO OCi. SIKIIO HACOC HE MPAIOE, T TIE€0 THCKY
MepexkKi 3aXJI0NKa MPUTUCKAETHCS MO YUIUIHHIOBAJIBLHOTO ToscKa 3 1
3anobirae 380poTHOMY pyXxy Boau. Ilix yac poboTu Hacoca mija ai€ro

MOTOKY 3aXJIONKA BIAKPUBAETHCS.
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
[TepeBaramu Takoi KOHCTPYKIIi KJlallaHa € HOro MmpocToTa 1
BUCOKa Ha/lilHICTh. Hemonik — MOKIMBICTh yaapHOi poOOTH 3a 3MiHU
pexumMy poboTH Hacoca. [l MiABUIEHHS IJIABHOCTI POOOTH
KJIaraHa 3aXJI0NKYy MOXHA MPUEIHATH IO MACISTHOIO aMOpPTH3aTOPa,
PO3MIIIEHOTO 330BHI KOPITYCY.
3acyexu nipu3HaYeHi I PETyNIOBaHHS BUTPATH B CHCTEMI,
BUMHKAHHS OKPEMUX IUITHOK TPyOompoBoiB. s BOJOMPOBIAHMX
CHUCTEM Ha{yYacTille BUKOPUCTOBYIOTH 3aCyBKHM [JBOX THIIIB:
napaiesibHi Ta KIMHOBI (puc. 2.17). [lapameTpu 3aCyBKHM BU3HAYAIOTh

YMOBHHM THCKOM D) Ta yMOBHHM niameTpom npoxony D - 3acyBku

MOKYTh OyTH 3 BUCYBHUM 1 HEBUCYBHHUM IITTUHACIEM.

3anipHuid TPUCTPii MapanebHOI 3aCyBKH CKIIIAETHCS 3 IBOX
auckiB 1 1 xkiauHIB MK HuUMH. [ligx gac oOGepraHHs MaxoBuka 6 i
HIMTAHJES 7 TUCKU MOXKYTh MiTIMMaTHCh 200 OITyCKaTHUCS, 3MIHIOIOYH
BEJIMYMHY MPOXITHOTO Mepepily 3acyBku. [1ig yac omyckaHnHs JUCKIB
(3aKpUTTS 3aCYBKH) KJIMHHU PO3CYBAIOTHCS 1 MPUTUCKYIOTH JUCKH 10
VIIITBHIOBAJILHUX MOSICKIB.

VY KIuHOBIM 3acyBli 3amipHU TNPUCTPIA CKIAAAETHCA 3
KIMHOMOAIOHOTO JMCKa, M0 TMEPEMINIYEThCSI MK HaXHICHUMHU
VIIUTBHIOBAIbBHUMH KIJTBI[SIMH.

3acyBKM BEJIIMKOTO JllaMeTpa OCHAIYIOTh €JeKTpo- abo
T1PONPUBOIOM, IO JO3BOJISIE PI3KO CKOPOTHTH Yac BIAKPUBAHHS W
aBTOMAaTH3yBaTH KEPYBaHHs 3aCyBKaMH.

Konumponwvno-eumiprosansvni npunaou (KBII) 3a0e3neuyioTh
NpaBUIbHY €KCILTyaTallio 00J1aJiHaHHs HACOCHOT CTaHIIii.

Jlyis BUMIpIOBaHHS THUCKY 3aCTOCOBYIOTH IMPYKHHHI TEXHIYH1
maHoMmeTpH (puc. 2.18) i BakyymmeTpH kiacy 2,5.

Butpary Boiu 3a3BHUail BU3HAYAIOTH 32 JOMOMOTOIO BOSTHUX
JTIYUIIBHHKIB 1 BUTpaTOMipiB (miadparma, coruto Benrypi) (puc. 2.19).
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2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM

Pucynok 2.17 — 3acysxu:
a — napanenvHa 3 BUCYSHUM WNUHOEeM,;
0 — KIUHOB8A 3 HEPYXOMUM WNUHOEIeM

Pucynox 2.18 — Ilpyyscunnuit manomemp:
1 — mpybuacma npyscuna; 2 — cmpinka; 3 — 3y6uacmuii cekmop;
4 — npobka; 5 —noodok,; 6 — kopnyc; 7 —wmyyep; 8§ — mpuma,
9 —wwkana, 10— cnipanvna npyscuna; 11 — wecmiphs
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Pucynox 2.19 — Ilpunaou 0ns eumipiosanns eumpamu 600u:
a — 8odomip; 6 — diagppazma, 6 — conno Benmypi

2.6 llpukiiaam KOMIOHYBAaHb BOJOMPOBITHUX
HACOCHHX CTAHIIINI

3aznubnena  macocha - cmaunyia i3 3AHYPIOGAHUM
C8EPOSIOGUHHUM A2Pe2amom

Hacocna cranuis (puc. 2.20) ckiagaerbes 3 JBOX KpPYIJIMX
BOJIOTIPOBITHUX Kamep, CKIIAJEHUX 31 CTaHJAAPTHUX €JIEMEHTIB. Y
ONHIN Kamepi pO3MIIIEHI YCTS CBEpPAJOBMHM 1 BaHTy3 Ha
BOJOMIAOMHIA TpyOi, a B IHIIIA — 3BOPOTHHUN KJamaH, 3acyBKa,
BUTPATOMIp 1 JPEHAKHUI HACOC I BUJIAJIEHHS BOJU 3 000X Kamep.
[TyckoBa anmaparypa i mpriIaid aBTOMaTHKHA PO3MIIICHI B CIICIIJIbHIN

39



2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM

madi Ha moBepxHi 3emii. J[JI1 JEMOHTa)Ky HAaCOCHOTO 00JIaTHAHHS
3aCTOCOBYIOTh aBTOKpaH. OOJiagHAaHHS JEMOHTYIOTH uepe3 JIOK
KaMepH.

Pucynok 2.20 — 3acnuébnena nacocha cmanyis
i3 3aHYPIOGAHUM HACOCHUM A2PE2AMOM:
1 — 3anyprosanuii nacoc; 2 — obcaona mpyba; 3 — 6000niOUOMHA
mpyba; 4 — eumpamomip, 5 — OPEHANCHUL HACOC;
6 — eenmunsayitina mpyba,; 7 — eanmys

Ha pucynky 2.21 HaBeZieHO HIIWI TUTTOBHIA TPOEKT HACOCHOT
CTaHLIi 13 3aHypIOBaHUM HACOCHHM arperarom. Y I[bOMY HpPOEKTi
nependauyeHuil Ha3eMHHMI NaBUIBHOH HaJX YCTSAM CBEp/UIOBUHHU, B
SKOMY PpO3MiIlleHI KOHTPOJBHO-BUMIPIOBAJIBbHI MNpUJIaId, IIUTH 3
IyCKOBOIO arapaTyporo Ta araparypor0 aBTOMAaTHYHOTO KEpyBaHHS
HacOCHMM arperatoM. HacocHe o0iagHaHHS JEMOHTYIOTH TaKOX
aBTOKPAHOM 4epe3 JIIOK y MEePEeKPUTTI MaBUIbHOHY.
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PucyHok 2.21 — Ilaginsiion nao ceepoiogunoro, 061a0Hano0
3aHYPIOBAHUM HACOCHUM AZPECAMOM:
1 — 3anyproganuii Hacocruti azpecam, 2 — obcaona mpyba; 3 — ycms;
4 — godoniodtiomuna mpyba; 5 — eanmys; 6 — eUMpaAmomip;
7 — enexmpowum,; 8 — wum agmomamuiHo20 Kepy8anHs HACOCHUM
azpezamom, 9 — 10K OJis OEMOHMAIICY HACOCHO20 azpe2ama

SKmo pKepenoM  BOJONOCTAYaHHS € BIAKpUTA BOJOWMA
(piuka, 03epo TOIO), TO HACOCHY CTAHIIII0 MEPIIOTO MiTHOMY YacTo
CYyMIIIalOTh 13 BOAONPUHMAIIBHOIO CHOPYIOI0 — OeperoBUM
koJosi3eM. Taki ciopyin Ha3UBarOTh BOJAONIPUiMadaMu. 3a3BUYai iX
00JaIITOBYIOTH /IS BO103a0€3MEYSHHSI BETMKUX MICT 1 TPOMHUCIOBUX
MiITPUEMCTB.
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2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM

Hacocna cranmis mepmoro migiioMy, CcyMimeHa 3
BOJIOTIpUiIMayeM, TOKa3aHa Ha pHUCYHKY 2.22. Ilinm3emMHa yacTuHa
OymiBimi 3ami3o0eroHHa. [l-momiOHOI meEperopoaKo  OymiBIIs
pO3JiJieHa Ha MalIMHHY 3aly 1 BOJAONpPUWMANbHY 4YacTHHY. B Hiii
YCTaHOBJICHI MEXaHIYHI CITKH Uil TpyOOro OYMIICHHS BOJAM, a B
MAIlMHHIA 3ai — TPU BEPTHKAJIBHUX BIIIEHTPOBUX HAcOCH. Y
MalIuHHIA 3aji, KpiM TOro, BCTAHOBJCHI HACOCH ISl BHJIAJICHHS
ocaay Ta Opyay 3 BOIONPHIMAIBHOI YACTHHU Ta JPEHAXHHUNA HACOC
JUIsT BUJIQJIEHHS BOJAM, IO MpOCOYMJacs B 3aly. Y NpUMILIEHH]
MAaIIMHHOI 3aJIH MepeadadeHe MicIie JUIsi BCTAHOBIICHHS I0JITATKOBOTO
(ueTBEpPTOr0) Hacoca Ha BHIAJOK PO3LIMPEHHS BOJOBOAY Ta
30UIBIIEHHS 3arajJbHOl HO4aul BOIH.

VY Hang3eMHil yacTuH1 OyaiBlli BCTAHOBIIEHI €JIEKTPOABUTYHH,
AT KEPYBaHHS 1 KOHTPOJIBHO-BUMIpIOBaNbHI mpuiaau. Kamepu
MepeMUKaHHs BOJOBOJIB 1 3BYXKYBaJIbHI MPHUCTPOi BUTPATOMIPIB
pO3MIIICHI Yy BHUHOCHUX Kamepax (3a Mexamu OyJiBlIi HAaCOCHOI
cTaHIIii).

Ha pucynky 2.23 HaBeneHO NpPHKIAJ MPOEKTHOrO PIIIEHHS
OyaiBenb sl JIEKIJIBKOX THIIB HacociB. Take KOMIOHYBaHHs
JT03BOJIS€ BIIMCATH B T1 cami rabapuTH pi3HI MOETHAHHS TPYIl HACOCIB
1 pi3HOMaHITHI KOMyHikauii Tpy6omnpoBoniB. Ha HacocHilf craHIii
MO’KHa BCTaHOBUTH OJHY 3 rpyn HacociB: 8HJ[c-60, 12H/Ic-60 abo
14]1-6M. ¥V KoxHill rpymi — ABa HacOCH PoOOYMX 1 OAMH PE3EepPBHUM.
Jlnst 3anuBaHHS HACOCIB Mepes MyCKOM TepeadaueHi BaKyyM-HacOCH
3 HUPKYAAIAHUM OaukoMm. J[71s BUAaneHHs JpeHaXHUX BOJ y OYyIiBii
HACOCHOI CTaHIIli BCTAaHOBJIEHI JAPEHaXHI HACOCH, 110 BMUKAIOTHCS
aBTOMaTMYHO B pa3l MiABULICHHS PIBHA BOJIM B JIPEHAKHOMY
npusIMKy. 3arinuOseHHs CTaHLii MoXke JopiBHIOBaTH 6 1 7,2 M.

Ha pucynky 2.24 nokazaHo TUIIOBY HACOCHY CTaHLIIO IPYTOTro
nigiomy. CraHiis obiagHaHa cThMa HacocaMmH. /[Ba 3 mux HacociB
€ pe3epBHUMHU. AJle B Iii camiii OyaiBli MOKHAa BCTAaHOBHTH 1 JABI
TPy HACOCIB MO TPH HACOCH B KOXHIA. BomHodac BiamoBiTHO
3MIHATHCS KOMYHIKallii TpyOOnpoBO/IiB.
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Pucynox 2.22 — Hacocna cmanuyis nepuiozo nioiiomy,
cymiuiena 3 6ooonpuiimaiem:
1 — sepmukanvruil 6i0yeHmMposull Hacoc, 2 — eneKMmpoOBUSYH,
3 — nacocHi acpecamu 05 6UOANECHHS 0CA0Y; 4 — OPEHANCHU HACOC,
5 — mexaniuni cimxu,; 6 — micye 015 pe3ep8HO20 HACOCHO20 azpeama
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Pucynok 2.23 — 3aenubnena nacocna cmanyisa 3 mpboma HACOCHUMU
azpecamamu:
a — naau niozemnol yacmunu, 6 — nian Ha eiomimuyi «O»,;
8 — po3piz no I-1; 2 — po3pisz no II-1I;
1 — yemoxmyeanvhi mpybonpogoou,; 2 — Hacocui azpecamu, 3 — 8aKyyM-
Hacocu, 4 — 80006i00iNbHUK,; 5 — HANIPHI MPYOONPOBOOU,
6 — Openasicui Hacocu, 7 — mowmadicHull npocgim, 8 — enekmpowumosge
npumiwienus, 9 — nogimposabipua waxma, 10 — mouopetixa,
11 — mommaoichuti matidanuux; 12 — kpan-oanxa; 13 — pospaxyukosuil
pieenb IPYHMOosUx 800, 14 — matioanuux OJisl pO36AHMANCEHHSL
obnaouanus

ByniBnst HacocHOi cTaHIi  HaMiB3arauOJIEHOTO  THIY.
3arnuOieHHs miaIoryd OyaiBiIl CTAaHOBHUTH JuIe 2,4 M, aje J03BOJISIE
MpaloBaTH HACOCAM IIiJl 3aJIMBOM 1, KpIM TOTO, 3a0e3Medye MpoCTOTy
Ta KOMIAKTHICTh KOMYHiKallii TpyOOIpOBO/IiB.

[TepemukaHHs BCMOKTYBaJIbHUX TPYOOIIPOBO/IIB TiepeaoaueHe
B OyniBil KOKHOI craHuii. HamipHuil KoieKkTop i3 3acyBKaMu Tak
camo, SIK 1 BCMOKTYBaJIbHU, po3MillleHUH y Oy/1iBJIl HACOCHOT CTaHIIii.
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PucyHnok 2.24 — Hacocna cmanuyis 0py2020 nioiiomy
3 WiCMbMA HACOCHUMU AzZpecamamu:
1 — nacoc sioyenmposuil; 2 — enekmpoosucyH,; 3 — OPeHaNCHULL HACOC
3 eIeKMpoO8USYHOM, 4 — wum cuioeux ycmanogok, 5 — wum KBII;
6 — kpan-banka pyuna; 7 — 3acyska; 8 — 360pOMHULL KIANAH,
9 — mormaosichuti mavidanuux; 10 — erekmpopo3nodinosanvti npucmpoi
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2 BoaonpoBigHi HAaCOCHI CTaHL,ii Ta HACOCHI YCTaHOBKM

KoHTpPOJILHI MUTAHHSA 10 PO31iiy 2

1 ki Bugum JpKEepen  BOAW  BUKOPHUCTOBYIOTH  JUISI
BOJIONIOCTAYaHHS?

2 SIKi eneMEHTH BXOMSTh JI0 CKJIAay HACOCHUX CTaHIN [
migitomy?

3 VY sAKuX BHUIAJKaX YCTAaHOBIIOIOTH OeperoBl HACOCHI
CTaHIII1 CyMIIIICHOTO THITY?

4 YV gKuX BHUIIAJKaX YCTAHOBJIIOIOTH OEPEeroBl HACOCHI
CTaHIII1 PO3IUIBHOTO THITY?

5 VYV 4KkuX BHUIAJKaX YCTaHOBIIOIOTh PYCJIOBI HACOCHI
craHIii?

6 Uum BU3HAYAIOTHCS MPHUHIIUIIOBI CXEMH KOMIIOHYBAaHHS
CTHIOPY/A MiJBUIYBAJIbHIX HACOCHUX CTAHIIH?

7 SIKi poO3pi3HAIOTH BUIM HACOCHHMX CTAHIINA 3aJICKHO BiJ
TUITy HACOCHOT'O 00J1aIHaHHs?

8  JSIki po3pi3HAIOTh BUIU HACOCHHMX CTaHINM 3aJICKHO BiJl
MICIISI PO3MIIIIEHHSI HACOCIB BITHOCHO PiBHS BOJU?

9 Ski po3pi3HAIOTH BUAM HACOCHHUX CTAHIIINA 3aJI€KHO BiJl
MICIISI PO3MIIIEHHS] MAIIMHHOI 3aJIM BIIHOCHO TTOBEPXHI 3eMTi?

10 Sxi po3pi3HSIOTH BUAM HACOCHUX CTaHIIN 3aJ€KHO BiA
TUITY M1J3€MHOT YaCTUHU?

11 Ha sixi kareropii HOAUISIOTH HACOCHI CTaHIIIT 3aJIKHO Bij
CTyTeHs 3a0e3MeUeHHs MOJJaBaHHs BOIU?

12 IIlo BXoAuTh A0 CKI3Ay OCHOBHOTO €HEPreTHUYHOTO
00J1aTHaHHS BOJOTPOBIIHOT HACOCHOT CTAHIIIT?

13 IIlo Bx0omuTH, 1O CKJIAAy MEXaHIYHOTO OONaJHAHHS
BOJIOINPOBITHOT HACOCHOI CTaHIIi1?

14 Mo BXOAWUTH 1O CKJIAAy JOHNOMDKHOIO 0OJaJHaHHA
BOJIOINPOBITHOT HACOCHOI CTaHIIi1?

15 SIki icCHYIOTh CXeMM pPO3MIIlEHHS HACOCHUX arperariB y
CHopyJlaX HaCOCHUX CTaHII1?

16 SIki icHYIOTh XapakTepHi MOMMJIKH IIiJl 4ac PO3MILLIECHHS
BCMOKTYBaJIbHUX TPyOONpOBOIiB?

17 o BXOAUTh A0 CKJIAAY KOHTPOJBbHO-BHUMIPIOBAIBHUX
MPUIIAIiB HACOCHOI CTaHIIii?
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
Po3ain 3
Kananizaniiini HacocHi cTanmil

3.1 3arajapHi M0JI0KeHHA

Bony, mo Oyma BuKopucTaHa s pPI3HHX TOTped 1 €
HEMPUAATHOIO JJIsi TIOBTOPHOTO BHKOPHCTAaHHS 0€3 J/10JaTKOBOTO
00p0o0JIeHHSI, HA3UBAIOTh CTIYHOIO P1IUHOIO.

3aIeHO BiJ] TOXOPKEHHS CTIYHI BOJU MOIAIOTE Ha:

— moOyToBi, fKI MOAUIAIOT, Ha (dekanbHi (3a0pynHeH1
(i310JIOTTYHUME BiAXOJJaMH) 1 TOCTIONAPCHKI (3 YMUBAJIBHHKIB, JYIIIiB
TOIIIO);

— BUPOOHHYI (PO3PI3HAIOTH 3a0pyTHEHI T YMOBHO YHCTI);

— arMocdepHi, AKi MOAUIAIOTh Ha JouoBl i Tam. CexkyHIH1
BUTpaTH atMocepHux Bog MOXyTh y 50—100 pa3iB mepeBHILyBaTH
BUTpPATH MOOYTOBUX.

Kanamizamis — 1¢ KOMIUIGKC 1H)KGHEPHHX  CIOpPYII,
NpU3HAYEHUX JUIA:

— 30MpaHHS CTIYHUX BOJ 1 TPAHCIIOPTYBAHHS iX A0 OYMCHHX
CHOPYZ;

— OUMIIEHHS Ta 3HE3apPAKCHHS CTIYHUX BOJI;

— mepepobsieHHs BOAM W ocady Ta YTHJI3allii KOPUCHHMX
PEUOBHH;

— BUITYCKAaHHS OYMILEHUX BOJI.

Haii0inpn momupeHuM € CIUIaBHHM BHJ KaHami3arlii, KoJu
CTIYHI BOAM MIA3EMHUMH TpyOONpPOBOJAAMH TPAHCIOPTYIOTH JO
OYHCHHX cropyd. YacTo OJHOYACHO TPAHCIOPTYIOTH i TOMEPEIHBO
noapiOHeHi Biaxoau. TpaHCOPTYBaHHS CTIYHHMX BOJ 3A1HCHIOIOTH
KaHai3amiiHl HAaCOCHI CTaHIIi].

ITo TpyOax BHYTpPIIIHBOI KaHaMi3aliMHOI CHUCTEMH CTOKH
MO/IAFOTh Y KOJIEKTOPH, a TI0 HUX — /10 HacocHoi cTaHIlii. [TepeMimenus
CTOKIB JIO HACOCHOI CTaHIIii 4aCTO 3/1lICHIOETHCS CAaMOIIIIMBOM.

Cuctemu kaHauizauii OyBaroTh:

— 3araJjbHOCIUIABHUMU — BCl BHAM  CTIYHUX  BOJI
TPAHCHOPTYIOTh OJHIEI0 CUCTEMOIO;
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3 KaHanisauiiHi HacocHi cTaHuji

— PO3IUTBHUMU — JIJIsl KO’KHOT'O BUTY CTIYHUX BOJI BUKOHYIOTh
CBOIO cucteMy. Takuil BUJI € HailO1IbII MOMPEHUM Ha MPAKTHILI.

[TpuHIIMTIOBa CXeMa KOMIIOHYBAHHS CIIOPY[ KaHAi3auiiHol
Hacochoi cmanyii, MO TO0JA€ CTIYHI BOJW HA OYHMCHI CHOPYIH,
HaBelleHa Ha pUCYHKY 3.1. XapakTepHOH OCOOJUBICTIO OY/Ib-SKOI
CXEMHU KOMITOHYBaHHS € HasBHICTh PETyIIOBAILHOIO MPUHMAIEHOTO
pe3epByapa, K 3T1aJKye HEPIBHOMIPHICTh HaIXOPKEHHSI BOAH JI0
HacociB. Kpim Toro, 1y1st 3aXUCTy HACOCIB BiJl 3aCMIYE€HHS 1 TOJIOMOK
CTIUHI BOJM Tepe]] HAIXOMKEHHIM JI0 HACOCIB MPOITYCKAIOTh Yepes3
OPUCTPOI  MEXaHIYHOTO  OYMINEHHS, BCTAHOBIIGHI Tmopsa i3
NpUHMAIEHUME PE3epBYyapamMH.

2 4 6
1 1 5 L

>

Pucynok 3.1 — Cxemu nooaganna cmiuHux 600 HA OUUCHI CROPYOU:
1 — camonnusnuii macicmpanoruii Koiexmop, 2 — nPUUMAIbHULL
pesepsyap; 3 — 6CMOKMYBATbHI MPyOU HACOCI8, 4 — NpUMILyeHHs.
HAcocHoi cmanyii; 5 — Hanipuuli mpyoonpoegio; 6 — ouUCHi cnopyou

3.2 Knacudikanis kanagizaniiiHuX HaCOCHUX CTAHIii

3a BHJIOM MepeKavyBaHOi P1IMHA HACOCHI CTaHIIIi MOJUISIOThH
Ha YOTHPU TPYIIH:

— JUIsl IepeKadyyBaHHS MOOYTOBUX CTIYHUX BOJI;

— JUTsl IepeKadyyBaHHS BUPOOHUYMX CTIYHUX BOJI;

— JUIsl IepeKadyyBaHHs aTMOC(EpHUX BOJI;

— JUTsl IepeKadyyBaHHS OCa/liB.

HacocHi cranmii mepmoi Tpynu BXOASITh OO0  CKJIamy
KaHaJi3aliiHoT Mepexi. 3aeHO BiJ MIiCIIS pO3MIIIICHHS B 3arajibHii
CXeMl KaHami3amii MicTa 1 BUKOHYBaHUX (YHKIM CTaHIii MOXYTb
OyTH:
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin

— paliOHHUMH, IO MEPEeKAdyIOTh CTIYHI BOJIU B OKpEMHUX

paiioHiB i3 KOJEKTOPIB, pO3MIIIEHUX HIKYE, B KOJIEKTOPH, PO3MIIIEHI
BUIIIE;

— TOJIOBHUMH, III0 IEPEKAYyIOTh CTiUHI BOJH 3 yCi€i TepuTOpii
HA OYHCHI CTIOPY/AH.

JIo HAcOCHMX CTaHIiil Jpyroi Tpynud BHCYBAIOTh Psf
crieni(piYHUX BUMOT 3aJICXKHO BiJ] XapaKTepy NMepeKadyyBaHOi piIMHH.
Hanpuknan, arpecuBHICTb CTIYHOT BOJH 11010 OETOHY, YaBYHY, CTalli
BUMara€e 3axHcTy pe3epByapiB BiJl pyHHYBaHHS, 3aCTOCYBAaHHS
CHeniajJbHUX HACOCIB 1 MPHUCTPOIB Ui MEPIOAUYHOTO MPOMUBAHHS
YCTaHOBOK YHCTOIO BOJIOIO.

Cranuii TpeThOi Ipynu CHOPYHKYIOTH Ha MEpPEeXi JOMIOBOL
KaHaJTi3aIii B THX BUIAJKaX, SIKII0 HEMOXJIMBO BiIBECTH aTMOoc(]epHi
BOJIM CAMOTLITUBOM JIO MiCIIsSl CKUIaHHSI.

HacocHi craniii yeTBepToi rpynu BXOASTH 10 CKIATy CIOPYI
OUMINEHHS CTIYHOI piTuHH Ta oOpoOneHHs ocamy. Taki craHmii
CIIy)XaTh JUId TepeKauyBaHHS OcCaay 3 MEPBUHHUX BIACTIHHUKIB Y
METaHTEHKH, 30pOJKEHOro ocaay 3 METAaHTEHKIB Ha CHOpYIu 3
nepepoOIeHHs 0caly, YUIUIBHEHOTO aKTUBHOTO MYIJY B METAHTEHKH,
AaKTUBHOTO MyJly 3 BTOPMHHUX BIACTIMHHUKIB y pereHeparop
AKTUBHOTO MYJy a00 B a€pOTEHKH, MICKY 3 MCKOBIOBIIOBAYIB.

TexHoyoriuHUM TMpolec MepeKayyBaHHsS CTIYHOI pIAUHU
CKJIQIa€ThCSA 3 JBOX TMOCTIAOBHHUX ONEpalliid: 3BUTbHEHHS CTIYHOL
PIIMHU B CMITTS, IO MOXE MPU3BECTU 10 3a0WMBaHHS HACOCIB, 1
nepekadyyBaHHS. BigmoBiAHO TEXHOJOTIYHMI TMPOIEC BHUMArae
OyIIBHULTBAa [JBOX MPUMIIIEHb: NPUMILIEHHS MPUIMaIBbHOTIO
pe3epByapa 3 peliTkaMu 1 HaCOCHOT 3aJu.

HacocHi crannii kmacugpikyroTh TaKUM YHHOM:

— 32 PO3MIIIEHHSM MIPUIMALHOTO pe3epByapa i MpUMIIIeHHs
pPelIiTOK BIJHOCHO MAIIMHHOI 3aJli — CTaHIil 3 PO3IUTHHUM
pO3MillleHHSIM pe3epByapa (puc. 3.2 a) 1 cymimieHi (puc. 3.2 6, 6);

— 3a PO3MIIMIEHHSM HACOCHHMX arperaTiB BiJIHOCHO MOBEPXHIi
3emJil — cTaHuli He3arnuoieH1 (10 4 M), HaniB3arubiaeH1 (1o 7 M) 1
nraxTHoro tuny (moHan 8 m) (puc. 3.2 2);
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3 KaHanisauiiHi HacocHi cTaHuji
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PucyHnok 3.2 — Cxemu KananizauiliHux HACOCHUX CIAHUIL:
a — po30invHa, O — cymiugeHa,; 6 — CyMIeHa Ha CKeIbHUX TPYHMAX,
2 — waxmua,; 0 — 3i WHEeKOBUMU NIOUOMHUKAMU,
1 — niosionuil konekmop, 2 — nputimManvHull peepeyap,
3 — scmokmyeanvri mpyoonposoou, 4 — nanipni mpyoonposoou;
5 — enexmpodsueyn; 6 — nacoc
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
— 3aJeKHO BiJ THIIB YCTAHOBJIEHWX arperaTiB — CTaHIII 3
TOPU30HTAILHUMU, BEPTUKATLHUMHU 200 OCLOBUMH HACOCAMH,
— 3a CHCTEMOIO KepyBaHHS arperaraMy — CTaHIli 3 PyYHUM
KepyBaHH:IM, HalliBABTOMATH30BaH1, aBTOMATHU30BaHi.

3.3 ByaiBai kaHaJi3aniiiHUX HACOCHUX CTAHUINI

ByniBnio craHIii BUKOHYIOTh 3a3BUYail IPSIMOKYTHOI (OpMH,
10 J03BOJISIE HAWOUIBIIT 3pYyYHO PO3MICTUTH HACOCHI arperatu Ta
CHpHUsi€ KpalmoMy KOMIIOHYBAHHIO JONMOMDKHHX BHPOOHHYHX 1
noOyToBUX mpuMinieHb. s 3armubieHux 1 IMaxXTHUX HACOCHUX
CTaHIIIi HAWOIBIII ONITUMATBHOIO € KpyTJia (hoopMa OYIiBII B TUIAHI.

J1Jis BEMUKUX IMIAXTHUX CTAHIIIA MO’KHA 3aCTOCOBYBATH CXEMY
3 PpO3MINIEHHSM MAIIMHHOI 3alld B CEpelrHI NPUHMAIBLHOTO
pesepByapa (puc. 3.3). BcTaHOBICHHS HACOCHUX arperariB y3I0BiK
KOHIICHTPUYHOT KPUBOI TO3BOJISIE 30UTBIINTH KiJIbKICTh BCTAHOBIICHUX
HACOCIB 3a TOr0 CaMOT0 JiaMeTpa HaCOCHOI CTaHIIii.

Jlo npuiiManbHOrO pe3epByapa CTIYHI BOJAM MiABOJATHCA
CaMOILJTUBHUM KOJIEKTOPOM, BHKOHAHUM Y BUTJIAI 3al1i300€TOHHOL
abo az0ecTorleMeHTHOI TPyOM KPYrioro 4Yd OBAJIBHOTO TMEpepi3y.
MiHiMalbHI MBUAKOCTI B CAMOIUIMBHUX KOJIEKTOpaxX BHOUPAIOTH HE
MEHIITUMH, Hi’K ITBUJIKOCTI CAMOOYHIIICHHS, BEJTMUNHA KX 3AJICKHUTh
BiJ] BHYTPIIIHBOTO JiaMeTpa Tpyou:

D,mm 150-250 300400 450-500  600-800 900-1200
V, m/c 0,7 0,8 0,9 1,0 1,15

MakcuMaabHy BEIIMYMHY IIBHIKOCTI B TpyOOIPOBOIaX
00MEeXYIOTh 3 YMOBU HEJIOMYIICHHS €PO31HOr0 pyHHYBaHHS CTIHOK
TpyOOIIPOBOTY: METAJIEB1 TPYOOTIPOBOAM — JI0 8§ M/C, HEMETAIEBI — JI0
4 m/c.

[IpuitmanbHi pe3epByapu MNOAUIAIOTH 32 BHCOTOK Ha JBI
YaCTUHU: HWXHIO (poOouy), KyAM HAIXOAWTh CTIiYHA piAMHA 3
KOJIEKTOpA; BEPXHIO — BIATOPO/DKEHY Bl HUKHBOI IEPErOpPOJIKOIO,
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3 KaHanisauiiHi HacocHi cTaHuji

Pucynok 3.3 — Illaxmua kananizayilina HACOCHA CMAHYIA:
1 — niosionuil xonekmop, 2 — nputimManvHull peepeyap,
3 —wubep; 4 — erekmponpueod wubepa; 5 — erekmpoosuUyHuU;

6 — Hacocu, 7 — ycmMokmysanvHi mpyoonpogoou, 8 — OpeHANCHUL HACOC;
9 — asapivinuil nacoc; 10 — nanipui mpybonpoeoou, 11 — eumpamomip;
12 — xinbyesuti mocmosuii kpaw, 13 — pewimka, 14 — opobapku;

15 — monmaosicnuii ok
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MNigKOHTpOAbHA ekcnyaTauia 061agHaHHA HACOCHUX CTaHLLN
JIe pO3MIIIYIOTh MEXaHIgHe 00JIaIHaHHs IPOOapOK, MPUBOIA PEITITOK
TOIIIO.

JIHO TpuHMalLHOTO pe3epByapa Mae Haxwi y Oik
NpUIMaBFHOTO KJamaHa Hacoca. o po0odoi 4acTWHM IMiIBOISTH
TpyOOIIPOBOIM BijJ HAMIpHOI JIiHII HACOCIB JUIsl PO3MHUBAHHS OCaIy
TEXHIYHOT BOJIU JJIsl OUUIIICHHS CTIHOK.

Ha Bxoni B npuiiManbHUHN pe3epByap YCTAaHOBIIOIOTH PEIIITKH
3 py4HUM a00 MeXaHIYHUM O4HIIeHHSIM. [IIupuHa penriTky 3a1eKuTh
Bl TUIOPO3Mipy Hacoca. Jlins moapiOHEHHsS TBEPAUX JIOMIIIOK
3aCTOCOBYIOTbH JPOOApKH.

Jlnisi mepekauyBaHHsI MOOYTOBUX CTIYHHX BOJ 3aCTOCOBYIOTh
cremiaibHi (ekanbpHI Ta cTiyHO-MacHi (puc. 3.4) HacocH, sKi He
[IOBUHHI 3a0WBaTUCS BIAXOJAaMHU 1 MaTd JIFOKH JUIS ILIBUIKOTO
OYHUIICHHS POTOYHOT YaCTUHHU.

|| F A B4B
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Pucynoxk 3.4 — Hacoc muny CM (cmiuno-macnuit):
1 — kopnyc nacoca; 2 — koneco poboue; 3 — kponwmetin, 4 — Kpuwixa
Kopnycy, 5 — Kpuwika nampyoxa,; 6 — 2atixa po6o4oz2o Koneca;
7 — nampyook,; 8 — nabuska canvhuxosa; 9 i 10 — kinvys
ywinorrosanvhi; 11 — emynka saxucua, 12 — npoxnaoxu; 13 — gpraneyn
canvuuxa,; 14 — kpuwika niowunuuxa; 15 — npobka; 16 — ean
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3 KaHanisauiiHi HacocHi cTaHuji

[IpomucOBi CTiYHI BOJHU, IO HE MICTITh TBEPAUX JAOMIIIOK,
MEPEeKauYyI0Th HACOCAMHU 3arajlbHOTO TpPU3HAYEHHS. 3a HasSBHOCTI
XIMIYHOI aKTHBHOCTI IEpPEKauyBaHOTO CEpEIOBUINA 3aCTOCOBYIOThH
creriagbHl XiMiYHI HACOCH.

JliameTpu TpyOONpPOBOMIB Yy MeXaxX CTaHINI BUOMPAIOTH 3
YMOBH 3a0€3IMeYCHHs 33JaHOi IIBUAKOCTI: JJIi BCMOKTYBAJIbHHX —
1-2 m/c, st Hanipaux — 1,5-2,5 m/c. [1ig yac nepekadyBaHHs CTIYHUX
BOJI 3BOPOTHI KJIAallaHW Ha HAMipHUX TPYOOMpPOBOJAX 3a3BUYall HE
BCTaHOBJIIOIOTb.

JUis KOHTpOJIO 3a poOOTOI OOJAAHAHHS KaHATI3AiHHIX
HACOCHHMX CTaHIId  3aCTOCOBYIOTh  OOJIaJHAHHS, aHAJIOTIYHE
BOJIOIIPOBITHUM HACOCHUM CTAHIIISIM.

3.4 OuucHi cnopyaun

it oOpoOJICHHST CTIYHMX BOJI 3aCTOCOBYIOTh TaKi BHJIU
OYHILEHHS:

— MeXaHI4He — I BUIAJICHHS HEPO3UYMHHHMX Ta YaCTKOBO
KOJIOTTHUX 3a0py/THCHb;

— (i3uko-XiMiYyHE — B OCHOBHOMY JJSi  OYMILEHHS
IPOMMCIIOBUX CTIYHHX BOJ;

— OloyioriyHe — Ui OKHMCHEHHS OpraHiYHUX pEe4YOBUH
MIKpOOpraHi3MaMu;

— Je31H(eKis — A 3HULIEHHS] XBOPOOOTBOPHUX OakTepiil y
CTiuHil BOAl.

Ha pucynky 3.5 HaBesmeHO OAHY 3 HAHMPOCTIIIHX CXeM
OUMIIICHHS.

[TickoBnoBIIOBaYl 3a KOHCTPYKIEIO € TOAIOHHUMH 10
BifcTiitHUKIB nepuBamiitaux [EC.

[limani MalWgaHYUKH — 1€ 3eMeNbHI JUISHKH, PO3JiJeH]
BaJlaMU Ha €MHOCTI, SIKi 3aIIOBHIOIOTH MyJbnoto. [lincymenuit mcok
BHBO3SITh TPAHCTIOPTHUMH 3aCO0aMHU.

BincTiliHUKHM 3aCTOCOBYIOTH JUISI TIONEPEIHBOTO OYUIICHHS
CTIYHUX BOJI TIepe] 010J0TTYHUM OUUIIEHHSM.

Ocan, BumaneHuit i3 BiIcTiIHHUKA, OOPOOIISIOTH y CHEI[IaIbHUX
cropyaax OpoxinHsaM. Ha MynoBux maiigaHunkax 30poKeHH oca
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MNigKOHTpOAbHA ekcnyaTauia 061agHaHHA HACOCHUX CTaHLLN
MiJCYIIYIOTh 1 TPAHCIOPTYIOTh Ha M0oOpuBa. Ha Benmukux cTaHIisx
3aCTOCOBYIOTH TEPMIUHE CYIIIHHS OCay.

Peuwimka ggiﬁ g/u Lpodapka
; mymna [ Tiyaroo
[lckabrobmbay b sl
mymucma boda
f
BidcmiHux acad JHebodHeHHs
MYy
1
[ﬂ" Imuybay (yuapka
XngpamapHa
Konmakmuu Ha doopuba
pesepbyap
f ao bodoumy

Pucynok 3.5 — Cxema ouucnux cnopyo

Jlnist 610JIOTIYHOTO OYMIIEHHS 3aCTOCOBYIOTH IMOJISI 3POIIEHHS
(minsgHka  JUIT  OYMINEHHS  CTIYHHMX BOJ 1  BHPOIIYBaHHS
CUIbCBKOTOCIIOAAPCHKUX KYNBTYp), Mot ¢inabTpamii (IUIsHKA 1Jis
OUMIIEHHSI CTIYHUX BOJ), 010JI0T14HI CTaBU, 010()LIBTPH.

Jesindekiiro 3A1HCHIOITh NUISXOM 3MIIIyBaHHS BOAH 3
PLOKKUM XJOpoM Y 3MinryBayax 1 30-XBUJIMHHMM BUTPUMYBaHHSIM Y
KOHTAKTHUX pe3epByapax.

KouTpoJbHi nuTanHs a0 po3ainy 3
1 Ha saxi rpynu OOAUIAIOTH CTIYHI BOAM 3a iX
MOXOMKEHHIM?

2 Y yomy moJjsrae mpu3HauYeHHs KaHai3aliiHO1 cucTeMu?
3 SIKi iICHYIOTh THIIA CHCTEM KaHauti3arii?
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3 KaHanisauiiHi HacocHi cTaHuji

4  Ha saki rpynu NOAUIAIOTh KaHAJI3aI[iiHI HACOCH] CTaHITIi
3a BUOM TepeKadyBaHol piauHNA?

5 Ha ski rpynu nmoissitoTh KaHaTi3aliiHI HACOCHI CTaHIIIT
3aJIeKHO BiJl PO3MILIICHHS B 3arajibHii cXeMi 1 BUKOHYBaHHUX (QYHKIIiH?

6 JSIki BUMOTHM BHCYBAalOTh JI0 CTaHIIH TepeKadyBaHHS
BUPOOHUYMX CTIYHHMX BOA?

7 3a sgkuMH O3HaKaMH KIAcH(DiKyrOTh KaHaJi3aIiiHi
HACOCHI CTaHIIi1?

8 JSIki HacocM  3aCTOCOBYIOTh [UIS  IepeKavdyBaHHS
n00yTOBHUX CTIYHHUX BOJ?

9 ki HAcocHM  3aCTOCOBYIOTh Ui  IepeKavdyBaHHS
MIPOMUCIIOBUX CTIYHUX BOJ?

10 ki BUIM OYMUIICHHS 3aCTOCOBYIOTH HJisi OOpOOJICHHS
cTiyHUX BOa?

56



MNigKOHTpOAbHA ekcnyaTauia 061agHaHHA HACOCHUX CTaHLLN
Po3nain 4
HacocHi cTanuii ciibChbKOrocnoaapcbKOro Npu3Ha4eHHs

4.1 3arajapHi BizoMocTi

3a mpu3HAYECHHSM HACOCHI CTaHIlli CLIBCHKOTOCIIOAAPCHKOIO
MpU3HAYCHHS MOKHA MTOJILTUTH HA TPU TPYIIH:

— HACOCHI CTaHIli, MmO 3a0uparoTh BOAY BII JDKEpena
BOJIOTIOCTaYaHHA i MOAAIOTH ii 10 KaHaJiB a00 pe3epByapis,;

— HacocHI cTaHlii (YCTaHOBKH), sKi TMOJAIOThb BOIY
0e3mocepeIHbO 10 CIIOKUBaUiB (pepMu, JOUTyBalbHI YCTAHOBKH);

— BOJIOTIPOBI/IHI HACOCHI CTaHIIIi Ta YCTAaHOBKH.

[Tomauy wmemiopaTHBHOI HACOCHOI CTaHIi Ta KIJIBKICTh
arperariB BH3HAYaIOTh 3a CE30HHUM TIpadikoM BOJONOCTAYAHHS
(puc. 4.1).
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Pucynok 4.1 — I'paghix 600ocnosicusanns 3spoutysanux zemensp

Haiikpari ymoBH 117151 poOOTH HACOCHOT CTaHIIIi MOXKYTh OyTH
3a0e3medeHi, sIKIO BUTPATH Ql, Q2 1 Q3 HaJeXaTh OJTHE OJTHOMY SIK
T yrcaa. Y mboMYy pasi mojady HaCOCHOTO arperaTa MOXHa B3STH

TaKoOl, IO JOPIBHIOE Q1 abo 71 Ha cranmii nepenbadeHe

BCTAHOBJICHHSI PE3EPBHUX HACOCHMX arperariB. ToMy B AESIKHX
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4 HacocHi CTaHU,i CiNbCbKOrocnoAapcbKoro Npu3HaYeHHA

BUITaJIKaX KUIBKICTh OCHOBHMX HACOCHHUX arperariB BHOMPAIOTH 3a
o/1aueto Qz, a TMIABUIIEHY BUTpATy Q3 3a0e3neuyroTh abo 3a

paxyHOK pe3epBHOIO arperata, abo 3a paxyHOK PEryJIIOBaHHs 110/aul
Hacoca. Jlpyruii cmoci®0 [IMPOKO BHKOPUCTOBYIOTH I dac
BCTAHOBJICHHSI Ha CTaHLIi OCHOBHX HACOCIB 13 IOBOPOTHHUMHU
JONaTAMH.

PospaxyHkoBuii Hamip Hacoca H , MemiopaTuBHOI craHil
BU3HAYAIOTh SIK CYMY CEpPEIHbO3BAXKEHUX TI'€OJIE3UYHOI BHUCOTH

migiiomy H rep A rigpapiiunux BTpar Hamopy AN Ha muAXy Bin

JOKEperia 10 BOAOIpHUiiMaYa:
H,=H, +ZAh. 4.2)

I'cp

CepeHbO3BaKEHUI T'€01e3NYHUIN HaIllp BU3HAYAI0Th 3 YMOBU
piBHOCTI poOOTH, BUTPAYECHOI HA MMiIOM BOAM 32 IMOCTIHHOTO HAMIOPY,
1 poboTu, HEoOXimHOi IS MiAiOMYy BOAM 3a 3MIHHUX pIiBHIB Yy
HIDKHBOMY 1 BepXHbOMY 0’ €(hax HacOoCHOT CTaHIIii:

( .H ..
g EQHY
" 2(Qt)
n¢ Qi H, — mapaMerpu HACOCHOI CTAHLII B IIepioay vacy {
3TiAHO 3 rpadiKoM BOJOMIOCTAYaHHS.

Hanip HacocHux craHuii (ycTaHOBOK) JIpyroro THUITY
BU3HAYAIOTh K CyMY F'€0JIe3UYHUX BUCOT BiJl JUKepena 10 CIoKUBaya,
TIApaBIIYHUX BTpaT y CHCTEMI Ta BEJIWYMHHM BLIBHOTO HArmopy,
HEOOXIJTHOTO JjIsi poOOTH YCTaHOBKHM (HampuKiaa, po30pH3KyBaua
JIOLIyBaJIbHOT YCTAHOBKH):

H=H +ZAh+H, (4.3)

8IbH "

(4.2)

[TapameTpu HACOCHHMX CTaHI CLIBCHKOTOCTIOAAPCHKHIX
BOJIOTIPOBITHUX CHUCTEM BH3HAYAIOTh AHAJIOTIYHO BOJIOTIPOBITHUM
HACOCHHUM CTAHIIISIM.

4.2 MeniopaTuBHi HACOCHI cTaHUil

MeniopaTBHI HAacOCHI CTaHII mepumioi Tpymu 3a CKIAAOM
criopyn 6arato B womy noaioHi 10 'EC.
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NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN

Booo3abipni npucmpoi 3pomyBalIbHUX HAaCOCHUX CTaHIIIN
BUKOHYIOTh TIOBEPXHEBOro Tumny. KOHCTPYKTHBHO BOA03a0ipHi
OpUCTPOi MaroTh 0arato CHUIFHOTO 3 AHAJOTIYHUMH CIOpPYAaMU
nepuBaniiiaux ['EC. 3a3Buuaii Bomy 3a0uparoTh i3 pyciia piukH.
Bo103a6ip He MOBUHEH CTUCKYBATH OCHOBHE PYCIIO PIYKH OLIBIIE HIXK
Ha 25 %. KinpkicTs BozH, SIKY 3a0Mpat0Th, HE TOBUHHA MIEPEBHUILYBATH
20-25 % Bix cepeaHbOT BUTpATH.

Bomo3abipHi mpucTpoi Ha KaHaJIaX OyBalOTh TPHOX THUIIIB:

— mOpsAMHE  BOM03a0ip, PO3MIIIEHUNA HOPMAJIBLHO [0 OCl
KaHaly,

— OlyHMI BOJ0320ip, pO3MIIICHH Y3/JOBK KaHATY;

— KOCHi B0/103a0ip, pO3MILIIEHUH Ti/T KYTOM JI0 OCi KaHay.

Bomno3abipHi mpucTpoi MOKYTh OyTH:

— TPSAMOTEYiHOTO TUIY, IO MiBOJSATH BOAY O€3MOCEPEaHBO
JI0 KaMepH HACOCHOI CTaHIIIT;

— 3 00MEeXYBAJIBHOIO CTIHKOIO, Uepe3 AKY BOJIA TOAAETHCS 110
TpyOax;

— 00’exaHani, He BIAiaeH] OAUH BiJ OJHOTO.

Ha Bonmozabopax mnepenbauaioTh  OpynoyTpUMYBalbHI
PELIITKY, MPUCTPOT IS 3aXUCTY BiJ JIbOLY, pu003aropo/KyBadi.

Y pa3i po3AiNBHOTO PO3MIMIEHHS HACOCHOI CTaHIiil 1
BO7103a00py BOHHM 3’ €IHYIOTBCSI M)XK COOOI0 BOJIOBOJIaMHU.

Sk BOJOBOAM 3aCTOCOBYIOTH TpyOONpOBOAM Oe3HamipHi,
HanipHi, cudonHi. [1i1B11HI TpyOOIPOBOAM MPOKIIAAAIOTH 13 HAXUIIOM
y OiK HACOCHOI CTaHIIi1.

BiakpuTi miaBifHI KaHATW 3aCTOCOBYIOTH SIK BOJOBOIU 3a
TaKUX YMOB:

— HAgBHOCTI  HEOOXIIHMX  TEOJIOTIYHHX  YMOB IS
CHIOPYIKEHHS KaHATY MiHIMAJIbHOI JOBKUHU;

— HasSBHOCTI BIJIHOCHOT OCBITJICHOCTI BOJU B JDKEPETIi;

— CTIAKOCTI OeperiB mKepen, oe3nepediitHoCTI B0103a00py 3a
HE3HAYHUX KOJMBAHb PiBHS.

[linBimHl KaHAMM MOXYTh OYTH CaMOperyaloBalbHI Ta
HECaMOPETYIIOBAIBbHI. Y CaMOPEryloBaILHOMY KaHalll 32 HYJbOBOI
BUTPATH 3JTUIIAETHCS 00’ €M BOJIU, PIBEHB KO 30Ira€ThCs 3 pIBHEM Y
JOKEpeTi.
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4 HacocHi CcTaHU,i CiNbCbKOrocnoAapcbKoro Npu3HayYeHHsA

[Ipu cymimenHi BoA03abipHOTO MPHUCTPOIO 3 HACOCHOIO
CTaHLIEI eKCIUTyaTaliss CHOPYAM 3HAYHO CIIPOMIYETHCS, IPOTE
3aCTOCYBaHHSI TaKOT'O TUIYy HE 3aBXKIU € €KOHOMIYHO BHUIIPaBIaHUM
YHACIJIOK 3HAUYHUX OyNiBEJIbHUX BHUTPAT 3a HECIPHUITIMBUX
TEOJIOTIYHHX 1 TomorpagiyHUX YMOB y MicCIli BO/103a00DYy.

Aeankamepa € THKONOMIOHUM PO3MIMPEHHSIM KaHATY Tepe
cropynor HacocHoi cradimii. OcHOBHe 1ii TpU3HAYeHHS —
3a0e3meueHHsT  PIBHOMIPHOTO  MiJBEASHHS  BOAUM  JO  BCIX
YCMOKTYBaJbHUX TpyO HacocHuX arperariB. CTIiHKH 1 JHO
aBaHKaMepH BUKOHYIOTh 3 OOJIHMIIIOBAHHSIM.

byoieni nacocnux cmanyiin. MeniopaTUBHI HACOCHI CTaHIIi{
3aJIeKHO BiJl IX 10Ja4i NOJUIAIOTH HA HACTYIHI TUIIH:

— BeNHMKoi MpoxyKTHBHOCTI (moHan 10 M%/c);

— cepennboi nmpoaykTuBHOCTI (1-10 M3/c);

— Manoi mpoaykTHBHOCTI (10 1 M%/c).

Hacocu 3 mopauero moHag 3 M°/C 3a3BUYali BUKOHYIOTH
BEPTUKAJIbHUMHU. 3 TOYKH 30pY 3pYYHOCTI KOMIIOHYBaHHS OyniBii
HACOCHOI CTaHIli BEpTUKAJIbHI HACOCHI arperaT 3a0e3NnevuyloTh TaKi
nepeBaru:

— 3MEHILEHHs IOl Ta pO3MipiB OyIiBIi;

— Hacoc 0e3 OcoONMBHX YCKIaJHEHb MOXe OyTu
BCTAaHOBJIEHUI HUKY€ B1/l MAKCUMAJIBHOTO PiBHS B JKepedi (MOCTIHHO
IPALIOBATH 3 MiIOPOM);

— EJIEKTPOJBUTYHH MO>XHA BCTAHOBIIIOBAaTH B IMPUMIIICHHI,
10 TOCTIMHO 3HAXOJUTHCA BUILE BiJ MaKCHUMaJbHOIO pIBHA B
JOKEper;

— i yac aBapiil 3SMEHIIYeThCs Hebe3MneKa 3aJuBaHHs BOI0I0
CHJIOBOTO OOJIagHAHHS.

VY CciIbChKOTOCIOAAPCHKOMY BOJIOTIOCTaYaHH1 HAlOTBIIT 4aCTO
TPAIUIAIOThCS TaKl TUIU Oy/iBeJIb HACOCHUX CTAHLIIN:

— o0nounozo muny (puc.4.2a) — jang  HacociB i3
BEPTUKAJIBHUM BaJOM 32 HE3HAUYHUX KOJHMBAHb PIBHA BOJIH.
BceMokTyBanbHy TpyOy BUKOHYIOTH 3a3BU4Yail y OeToHi. Y OeToHI
nepeadavaroTh IPEeHAXKHI Taiepel A1 BUTOKIB;

— waxmno-onounozo muny (puc.4.26) — 3a 3HAYHHUX
KOJIMBaHb PIBHS, 110 TIEPEBUIIYIOTh PO3MipH OyTiBII OJIOYHOTO THUITY,
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
MDK HAacoCOM 1 JIBUTYHOM YCTaHOBJIOIOTh TMPOMDKHHUN Ball, IO
OJTHOYACHO 301IbIIIYe BEPTUKATIBHI pO3MipH OyIiBIii;

— KamepHnozo muny i3 cyxoi Kameporw (puc.4.2 6) — nis
HACOCIB OyAb-SKOTO THITY 3a HYJIbOBOI, BiJI’€MHOI Ta T0OJJaTHOI BUCOT
ycMOKTYBaHHs. [loTparuisHHA BOAM B KaMepy BHUKIIOYAEThCA 32
PaxyHOK YIIUIBHEHHS B MICLSX MPOXO/PKEHHS TPYOOIIPOBOIY 4yepes
CTIHKY KaMepH. 3a 3HAuYHUX KOJMBaHb PIBHA 1 BEPTHKAJIbHUX
HACOCHHX arperatiB OTPUMYEMO OYAIBIIIO MIAXTHO-KAMEPHOTO THITY;

— Kameproz20 muny 3 MOKpoI0 Kameporo i cyXum HACOCHUM
npumimgennam (puc.4.22) — st HACOCIB  Oyab-SIKOTO THITY.
KonuBanHs piBHIB MOXKYTh OYTH 3HAUHUMU;

— 3 MOKpOI0 Kamepoio i 3anypenum nacocom (puc.4.2 1) —
JUIs  BEpTUKaJIbHMX HACOCIB 3a 3HAYHUX KOJMBAaHb pIBHIB.
MaxkcumanbHUi piBeHb BOAM B KaMepi HE MOBHHEH IOXOAWTH [0
BEPXHBOIO MIAUIUITHUKA;

— naaeyui (puc. 4.2 0) — 3a xiacuQikaiiero HaleKaTb 10
OyZiBenb 13 CyX0l0 KaMeporo, OCHOBOIO SIKUX € Boja. Kopmyc cranmii
BUTOTOBJISIFOT 13 JINCTOBOT CTalll a00 3a11300€TOHY.

KpiM po3rnssHyTMX THMIB, [UIsl HACOCHHUX CTaHLIA Maioi
MPOJIYKTUBHOCTI 3aCTOCOBYIOTh TAaKOXX 3BHYaliHI He3arjauOJieHi
OymiBi.

MemniopaTuBHi HAacOCH1 CTaHLIi MpPU3HA4YeHl 3a3BUYaill s
Ce30HHO1 poboTH. BOoHU n0MyCcKalOTh THMYACOBE 3MEHILEHHS MOAayl
a00 KOpPOTKOYACHE 3yIMHEHHS B pOOOTI.

Honomisxcne obnaonannsa  nacocnoi  cmanyii. Kpim
OCHOBHOTO HAaCOCHOTO OOJIaJiHaHHS, Ha HACOCHHX CTaHIISIX
BUKOPUCTOBYIOTH JIOTIOMDKHI HACOCHI YCTAaHOBKHU 3 TPYOOIIPOBOIaMHU
Ta apMaTypolo, MpU3HAYEH1 JJIS:

— 3aJMBaHHSA TIepell IyCKOM OCHOBHUX HAcoCiB, IO
MPALOIOTh 13 JOJATHOIO BUCOTOI0 BCMOKTYBaHHS (BaKyyM-Hacocu);

— BiJKauyBaHHs BOJIU 3 TPYOONPOBOIIB 1 Kamep IMij 4ac
PEMOHTY (OCYIIIyBaJbHI HACOCH);

— BiJKauyBaHHS OpyJly Ta ocazy 3 Kamep;

— TOCHOJAapChbKO-TEXHIYHOTO BOAONOCTAaUYaHHS;

— po0OTH MacIOCUCTEM (MacCIIsTHI HACOCH);

— POOOTH MPOTUIOKEKHOTO 00JIaTHAHHS.
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Pucynok 4.2 — Koncmpykmueni cxemu 6yoiseins
MeNiopamueHuUX HACOCHUX CIAHUIN

[IponyKkTHBHICTh BaKyyM-Hacoca BH3HAYarOTh 3a PO3MipaMu
HACOCIB, III0 3alOBHIOIOTHCS, TPYOOIPOBOIB Ta Yacy 3allOBHEHHS,
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NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN
SKUW OepyTh TakuM, 110 J0piBHIOE 3—5 XB. BenuuuHy po3pimkeHHs
BUOMPAIOTh 32 BHCOTOI0 BCMOKTYBAaHHS Ta BEJIMYMHOIO BTpaT, SKi
ctaHoBATh 10-15 % Bixm BucOoTHM BCMOKTyBaHHS. Haiwactime aiis
3aJMBaHHSA BUKOPUCTOBYIOTh PiAMHHO-KIJIBIIEBI BAKYYM-HACOCH.

Boga s rocnogapchKo-TEXHIYHUX MOTPEO (OXOJOMKEHHS
oOnagHaHHsA,  3MallyBaHHS  MiJIIAIHUKIB)  TMOBHHHA  MaTu
temriepatypy B Mexax 15-25 °C. Ilapamerpu HaAcOCHOi YCTaHOBKH
BUOMpAIOTh 332  MACHOPTHUMHU  JAHUMM  OOJIQAHAHHS, IO
OXOJIOJKY€EThCA. 3a 3HAUHUX HAMOPIB OCHOBHUX HACOCIB il MOXKHA
BiIOMPATH 3 OCHOBHOTO TPYOOIIPOBOTY.

[IpoayKTUBHICT,  APEHAXHUX  HACOCHHX  YCTaHOBOK
OpPIEHTOBHO BW3HAYAIOTh 3AJIEKHO BiJl MPOJYKTUBHOCTI HACOCHOI
CTaHI: CTaHIl Manoi Ta CepeAHbOi MPOIYKTUBHOCTI — 3-5 JI/C;
cTaHuii Benukoi mpoaykTuBHOCTI — 8-10 n/c. Butoku 30mpaiots y
JIpeHAKHUH KOJIOIA3b 3 00’eMoM, 1m0 jaopiBHIOE 10—15 XBUIHMHHIN
IPOJTYKTHBHOCTI JPEHAKHOTO Hacoca. Hos JPEHAXKY
BUKOPHCTOBYIOTh CaMOBCMOKTYBaJIbHI Hacocw. Hamip Hacoca
BUOUPAIOTh 3 YpaxyBaHHSM MIHIMAJIbHOTO PIBHSA B JAPEHAXHOMY
Koofs31. J[peHaxkHuii HacoC TOBUHEH MPAIIOBATH B aBTOMATUYHOMY
peXUMI.

HpO,ZLYKTI/IBHiCTB OCyHIyBaJIbHHUX HACOCIB ro. BHU3HA4YarOTh 3a

BEIMYKMHOIO 00’ eMmy Binkauysanus W Brpomosxk yacy t i Burokamu
yepe3 HEeUIUIBHOCTI 3aTBOPIB (] :

] (@)

3a3BrUyail yCTaHOBIIOIOTH JiBa OCYIIyBajbHI Hacocu Oe3
pe3epBy, OCKUIBKM BOHM TNpAIlOIOTh THepioguuHo. Haituacrime
3aCTOCOBYIOTh BUXPOBI Ta 3aHYPIOBaHI1 BIILIEHTPOB1 HACOCH.

Ocan 13 Kamep BHJIQIAIOTH BOJAOCTPYMHUHHMMH  a0o
BIIUEHTPOBUMU (eKaTbHUMH HACOCAMH.

MacnoycraHoBKU OyBarOTh 3arajibkHUMU JJIsl BCi€i cTaHIil abo
ABTOHOMHHUMH JUIsI KOYKHOTO OKPEMOTO arperara.

JUisi TOXKeXOTaciHHS BUKOPHUCTOBYIOThH CaMOBCMOKTYBaJIbHI
a00 KOHCOJIbHI HACOCH, BCTAHOBJIEH] IT1[ 3 IUBOM.
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AHaJoriune 10nomixkHe 00J1aTHaHHS MOKe OyTH BCTAaHOBJICHE
Ha BOJIOTIPOBITHHX Ta 1HIIUX HACOCHUX CTAHIIISIX.

Ilpunaou mexuiunozo KoHmponro 3a0€3MeUyI0Th KOHTPOIb
3a poOOTOIO BCi€T HACOCHOT CTAHIII1 Ta OKPEMHX arperariB i CUCTEM.

3 BUTpATOMIpiB HAMOLIBII MOMMPEHUMU € coruia BenTypi Ta
BUMIipIOBaibHI niadparmu. YacTo iX yCTaHOBIIOIOTH 032 MEXaMHU
OymiBmi st 3a0e3nmedeHHs  HEOOXIAHUX  MPSAMUX  JIUISHOK
TPYOOIPOBOY 0 Ta MiCJIA BUMIPIOBAILHOTO IPUIIATY.

Hamip BumiproioTh 3a gomomoror MaHomeTpiB. Jlms
KOHTPOJIIO PIBHIB Y BEPXHBOMY 1 HIKHBOMY 0’ €(pax BUKOPHCTOBYIOTh
pi3HOTO poxay nudepeHItianbHl MAaHOMETPH.

Yemanoeku cmucnymozo nogimpa Ha HAaCOCHUX CTaHIISX
BUKOPHUCTOBYIOTh JJIS:

— OYMIIEHHS CMITTEYTPUMYBAIBHUX PEUIITOK;

— TPOYHUIICHHS GbinbTpiB, MPOJyBaHHSA 00MOTOK
€JIEKTPO/IBUTYHIB;

— KUBJICHHS THEBMATUYHOTO IHCTPYMEHTY;

— KHMBIICHHS CHCTEM PETYJTIOBaHHS,

— TaJbMYyBaHHS BEIHKUX €IEKTPOABUTYHIB.

Ilepecyeni nacocni cmanyii 3aCTOCOBYIOTH JUTSI PI3HUX LILJIEH,
30KpeMa /s 3polleHHs HeBenukux AuUTaHoK (30100 ra).

[lepeBaru nepecyBHUX HACOCHUX CTaHIIH:

— IIBUJKO 3MIHIOIOTH MiCIle BCTAHOBJICHHS 3aJI€)KHO BiJl YMOB
B07103200py 200 BOJIOCTIOKMBAHHS,

— BIJCYTHICTb  HEOOXIJHOCTI HEPEMOHTaXy HACOCHHUX
arperariB.

IlepecyBHI HacoCHi CTaHIlli BUTOTOBJISIOTH cepiiHo. st ix
NPHUBOJIa  BUKOPUCTOBYIOTH  EJIEKTPOJBUTYHH  Ta  JIBUTYHH
BHYTPIITHROTO  3ropsiHHSA. CTaHIii KOMIUIEKTYIOTh THYYKHMH
BCMOKTYBaJIbHUMH Ta HAIlIPHUMHU TPYyOOIPOBOIaMHU.

Po3pi3HAIOTH Taki TUIIH IEPECYBHUX HACOCHUX CTAHIIIN:

— CYXONYTHI MpHUimHi (Ha caH4yaTax ado Bi3Kax);

— CyXOMNyTHI caMoXinHi (Ha 0a3i KomicHOi ab0 TYCEHHYHOT
TEXHIKN);

— TMaBydi (CaMOXi/IHi, TOHTOHHI);

— CYXOITYTHI HaBiCHI (Ha TpakTopi).
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IlepecyBHl HacocHI cTaHIlii, KpiM Memopalii, MarmTh
HIMPOKUM CIIEKTP BUKOPUCTAHHS.

Hanipni mpyoonposoou HACOCHUX CTaHIIA Majoi Ta
CepeiHbOl MPOAYKTUBHOCTEH Oararo B 4OMY HaragyloTh HamipHi
TpyOOIIPOBOIM BOAOMPOBITHUX CTAHIIIH.

Ha crannisx BenuKkoi NpoXyKTUBHOCTI HamipHi TPyOOIPOBOIN
MaroTh aiameTp moHag 500 Mm.

Marepian, giamerp 1  KUIBKICTH ~HUTOK  HAamipHOTO
TpyOOIIPOBOIy BUOMPAIOTH 3AJICKHO BiJl MICIIEBUX YMOB aHAJIOTIYHO
BOJIOIIPOBITHUM HACOCHUM CTAHIIISIM.

3a noexwuHi Tpacku A0 100 M KiIbKICTP HUTOK HAITIPHOI'O
TpyOONpoBOy 3a3BMYail OEpyTh TAaKUM, IO JIOPIBHIOE KUTBKOCTI
arperariB. 3a OUIBIIOT JOBKUHU TPAC KUTbKICTh HUTOK BU3HAYAIOTH 32
TEXHIKO-€KOHOMIYHHM pO3paxyHKoM. Ha MemiopaTWBHUX CTaHIIisIX
MepEeMUKAHHSA HACOCHUX arperariB Ha Pi3HI HUTKU HE Mepea0adaroTh.
TpyOonpoBoar BUKOHYIOTh TIOBEPXHEBIUMH Ta 3aCUTTAHIMH.

Iopsim i3 canmbHUKOBHMH KoMIeHcaTtopamu (puc. 4.3 a) Ha
HaIiPHUX TPYOOITPOBOJaX 3aCTOCOBYIOTH Tapirdacti (puc. 4.3 6) abo
"iH30B1 (puc. 4.3 6) KOMIEHCATOPH, SAKI COPUHMAIOTh MO3J0BXKHI i
NOMepeyHl NepeMillieHHsT TpyOorpoBoaiB. Taki KoMIleHcaTOpU
3aCTOCOBYIOTh 32 MAJIMX HAlopiB.

VY npesxux BUMaAKax AUISHKH TPyOONpPOBOJIB 3’€IHYIOTH 3a
JOTIOMOTOI0  IIapHipHUX 3’enHaHb  (puc. 4.4). MaxkcumaibHO
OPUITYCTUMHM KYT IOBOPOTY 36°.

3 MeTo10 3a100iraHHs yTBOPEHHIO BaKyyMy TP CIIOPOKHEHHI1
HaipHOT0 TPyOONPOBOY Y BEpXHIii HOro 4acTrHi (y BOJOBUITYCKHUX
CTHOpyAax) nepeadavyaroTh OTBIp JAJIs BITyCKAHHS MOBITPS.

Hanmipuuii  TpyOompoBii po3paxoBYyIOTb Ha  MOXKJIMBE
HiIBUIEHHS TUCKY BHACIIIOK TifpaBiidyHoro yaapy. Ha Hbomy
nepeadavaroTh CreliaabHi MPUCTPOI IS 3amo0iraHHs a00 3HMKEHHS
Ji1 TApaBIivyHOrO yaapy.
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Pucynok 4.3 — Komnencamopu nanipuux mpy6onpoeooie:
a — canbHuKogull;, O — mapiruacmut, 6 — JIiH308Ull

Booosunyckni cnopyou po3MilIyIOTh Yy KIHIII HamipHUX
TpyOOTIpoBOIiB. BoHM npu3HAYeH] 1Js:

— IUIABHOTO  CIHOJYYEHHS IOTOKY, IO BUXOAWUTH 13
TpyOOIIPOBO/IIB, 3 MTOTOKOM y KaHai;

— BIJKJIIOYEHHS HaIIpHUX TPYOONpPOBOIIB 1 3amoOiraHHs
3BOPOTHIN TeUii BOJH;

— BIIyCKaHHS TOBITpI B TpyOompoBiag y pasi Horo
CTIOPOKHEHHSI.

OznHa 3 MOXIJIMBUX CXEM BOJOBUITYCKHOI CIIOPYIH (HAIIIPHOTO
OaceliHy) IUIsl 3pOLIYBAJIbHOTO KaHaly HaBeleHa Ha PUCYHKY 4.5.
BopnoBunyck € OETOHHMM pe3epByapoM, IO CHOJXY4YeHUH i3
HaIipHUMHU TPYOOIIPOBOJAAMH 1 KAHAJIOM.
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PucyHnok 4.5 — Cxema 6 naani 6u008unyckHoi cnopyou
0J151 3pOULYBATIBHO20 KAHATLY
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4 HacocHi CTaHU,i CiNbCbKOrocnoAapcbKoro Npu3HaYeHHA

Ha Buxoxi TtpybOompoBoay mnepembdayeHi IIBUIKOINAIAI0U]
3aTBOpH a00 3BOPOTHI KiamaHW (3a3BUyail 3axyonku). Poborta mux
NPUCTPOIB aBTOMATHYHO TIOB’Si3aHA 3 KJIAMIAHOM 3pUBY BaKyyMmy,
BCTAaHOBJICHUM Ha HAMMPHOMY TPYyOOTIPOBOII.

OOTIYHUKH @ ICTOTHO 3MEHIITYIOTh 30HH BUXOPOYTBOPESHHS ITi]T
4ac BHXOJY MOTOKY 3 TpyOHu.

[HOI cIOpYIKEHHS HAIliPHOTO TPYOOIPOBOAY 31 HCHIOIOTH 32
JoroMororo cudoHHoro Tpyoorposoay (puc. 4.6).

Pucynok 4.6 — Cugponnuit 600osunyck

VY npoMmy pasi miJ1 4ac 3ynuHEeHHS Hacoca 3BOPOTHOI TeUii BOJIU
HE BUHUKAE, OCKUIBKU MOPIT cu(OHA PO3MILICHUH BHILE BiJl PiBHSA
BOJIM Y BOJOBHUITYCKHOMY npucTtpoi. Kiaman 3puBy Bakyymy a
3arnofirae yTBOPEHHIO BaKyyMy B HalipHOMY TpyOompoBoai M
BUHHKHEHHIO 3BOPOTHOTO TiJIPaBIIYHOrO yAapy MijJ 4ac parToBOTO
3YMUHEHHS Hacoca.

4.3 BononpoBiaHi HacocHi cTaHmii

HacocHi craHmii uis TOCHOJAapChKO-NIUTHUX TOTped 3a
KOHCTPYKITIEIO Ta YMOBaMH pOOOTH TIOBHICTIO BiJMOBIAIOThH
BOJIONPOBITHUM HACOCHHUM CTaHIisiIM. OCHOBHA BiIMiHHICTh TMOJISATAE
B MEHIIMUX X pO3Mipax, YHAcIIOK LbOTO BOJOMPOBIAHI CHCTEMHU
BHUKOHYIOTH 32 CIPOIIEHOI0 CXEMOIO.
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin

Haii6inpm mmpoko sl BOJOMOCTa4YaHHS BUKOPHUCTOBYIOTH

IPYHTOBI BOJHM, 1[0 BU3HAYAE 3aCTOCYBaHHS 3ariuOJIeHUX OyaiBenb
HACOCHHX CTaHIIH 31 CBEPIIOBUHHUMH HACOCAMH.

KoHTpoJIbHI mUTaHHSA 10 po3aiiy 4

1 Ha sxi Tpynu  MOAUISIOTH  HACOCHI  CTaHIIl
CLIBCHKOTOCTIOAAPCHKOTO IPU3HAYCHHS?

2 YuMm BH3HAUYAE€THCA I10J1a4a MEJIOPATHMBHOI HACOCHOI
cTaHIii?

3 Sxum criocoboM BHOMPAIOTh MOJjauyy HACOCHOIO arperaTa
MeJiOpaTHBHOT HACOCHOT CTAHIIi1?

4 Sk BU3HAYalOTh  PO3pPaxXyHKOBUM  Hamip  Hacoca
MeJIiOpaTHBHOT HACOCHOT CTAHIIi1?

5 JSkux  TumiB  OyBalOTh  BOJM03a0ipHI  MPHUCTPOI
MeJiOpaTHBHOI HACOCHOT CTaHIIi1?

6 3a sgKMX YyMOB 3acCTOCOBYIOTb BOJOBOJM Yy BHUIVIAAIL
BIJIKDUTHX KaHAITIB?

7 SIki mepeBarn 3a0e3meuyloTh BEpTUKaJIbHI HACOCHI
arperatu?

8 ki Tunu OyniBenb 3aCTOCOBYIOTH JJISi HACOCHUX CTaHIIIH
CLIBCHKOTOCTIOAAPCHKOTO IPU3HAYCHHS?

9 Ski ¢yHKIIT BUKOHYE TOMOMIXKHE 00JIaJHAaHHS HACOCHUX
CTaHII} CUTBCHKOrOCMOIaPCHKOT0 MPU3HAYCHHS?

10 Sxi ¢pyHKLI] BUKOHYE YCTAaHOBKA CTUCHYTOIO MOBITPS Ha
HACOCHHUX CTaHLIAX CUIbCHKOIOCIOAAPCHKOT0O MPU3HAYEHHS?

11 V uomy mnonsraioTh NepeBard MNEepecyBHUX HACOCHUX
CTaHIIH?

12 SIki icHYIOTb THIH NEPECYBHUX HACOCHUX CTAHLIN?

13 SIki QpyHKIiT BAKOHYIOTH BOJIOBUITYCKHI CIIOPYAN?
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5 HacocHi cTaHuii ocywyBanbHMX cuctem

Po3ain 5
HacocHi cTanuii ocyuryBajJbHUX CHCTEM

5.1 Cnopyau ocyumyBajJbHHUX CTAHIII

KoxHa HacocHa cTaHIlisl Cy4acHO! OCYIIYBaJbHOI CHCTEMHU €
TIAPOCHEPTETUYHUM BY3JIOM, IO CKIIATAEThCS 3 TIAPOTEXHIYHUX,
EHEepPreTUYHUX Ta OyHIBEIBbHUX EJIEMEHTIB, T1IPOMEXaHIYHOTO W
eHepreTuyHoro ob6nanHaHHs. KoXHUH eneMeHT By3lla HacOCHOT
cTaHIii 3abe3meuye CTiiKy Ta HaJiliHy poOoTy ii oOnagHaHHS.
Enementn, 1mo BXOAATH [0 CKJIaxy KOXHOTO TiIpoBY3Ia,
BU3HAYAIOTHCS MICIIEBUMH YMOBaMHU PO3MIIICHHS HACOCHOT CTaHIIil 1
3aIJIaHOBAaHUM PEKUMOM 11 poOOoTH.

VY 3araibHOMY BHIIaJKy KOXXHHUH TiAPOCHEPTeTUYHHUI BY30]
HACOCHOI CTaHII /Ui BiJIKauyBaHHS BOJHM 3 OCYIIYBAaHOI TEpUTOPIi
CKJIQJIA€ThCs 3 OaraTboX eeMeHTIB i criopyx (puc. 5.1):

— OIHOro ab0 IEKUIBKOX MiABIAHMUX KaHalB, SKMMH BOIA 3
OCYILIYBaHUX TEPUTOPIH MiIBOAUTHCS 1O HACOCHOI CTAHLIIT;

— MPUCTAHLINHOI BOJONMH, pPETyIIOBAIbLHOI €MHOCTI abo
aBaHKaMepH TIepe]l HACOCHOK CTaHIli€l0, NpPU3HAYEHUX JUIs
CTBOpPEHHS Iepesl Helo 00’eMy BOJM, SIKMM BHU3HA4Ya€ TPUBAIICTD 1
pPEKUM poOOTH 00TIaIHAHHS, a TAKOXK CIIOTYYECHHS iABIAHOTO KaHAITY
3 B0J103a01pHOIO CIIOPY/IOI0;

— MPHUCTPOIO Ul YTPUMAHHS IJIaBAIOYOTO CMITTS Ta 1HIIMX
MPEIMETIB, SIK1 pa30M 13 BOJIOI0 MOXKYTh MOTPAIUISITH 3 OCYIIYBaHUX
TepUTOpiil 10 BO103a00Py HACOCHOT CTaHIIii;

— po3MmimieHoi OKpeMo abo0 CyMIIMIEHOi 3 TiA3€MHOI0
YacTUHOIO Oy/iBJIi HACOCHOI CTaHIi BOA03a0ipHOI CHOpyaH, IO
MOBHWHHA 3a0e3MedyBaTi HAJAXOHKEHHS BOJIU J0 BXIJHUX TEpepi3iB
YCMOKTYBaJIbHUX TPYO 00 BCMOKTYBaJIbHMX MaTpyOKiB HacociB. [Tpu
BUKOPHCTAHHI OCHOBHUX 3aHYPIOBAHHX €JIEKTPOHACOCIB BO03a0IpHI
CIIOPYAM HE BUKOHYIOTBCS, OCKUJIBKM IX pOJb BIAIrpaioTh
YCMOKTYBaJIbHI pacTpyOH HACOCIB;

— OyZiBii HACOCHOI CTaHIii, B AKii YCTaHOBIIOIOTH OCHOBHI
Ta JIONMOMDKHI HAcOCH, iX TPUBOAHI €IEKTPOJABUTYHHU, 3allipHy
apMaTypy, IUTH abo madu KepyBaHHS ABHTYHAMH, amapaTrypy i
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NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN
NpWIaAd aBTOMAaTUKU. Y  OYHIBISAX TIOCTIHHO  3HAXOIUTHCA
OTIEepPAaTUBHUI eKCIUTyaTalliiHUI IepcoHal;

— TPUCTAHIIIWHUX KOMYHIKallii, 10 SKUX BIJIHOCATH
YCMOKTYBaJIbHI Ta HamipHi TPyOONPOBOAM 3 YCTAHOBJICHOIO HA HUX
3aMipHOI0 1 PEryJIOBAILHOK apMaTypol0, a TaKOX MpUIaJaMu IS
BHUMIPIOBAaHHS I10/1a4i HACOCIB;

— BOJIOBUIIYCKHOI CHOpYIHW, MPU3HAYEHOI JUIS CIIOJyYEHHS
HAIipHUX TPYOOMPOBOIB 13 BIABIAHMUMH KaHaTaMu a00 IHITUMU
BOJIOMIMaMH, B sIKI BUKOHYETbCA CKHJAHHS BOJM, BIJKa4yBaHOI 3
ocylryBaHoi Teputopii. BojoBuIlycKHA cropyna HE TIOBHHHA
JOTYCKaTH MOXJIMBOCTI IOTPAIUISIHHS BOJAM B HaMipHI TPyOONIpOBOIU
3 BIJIBIHMX KaHAJIB a00 BOJOWM, y sIKi BAKOHYETHCSI CKUIAHHS BOJU
MiJ] Yac 3yMUHEHHS HACOCIB;

— miHil enekTpomnepenadi ¥ TpaHCHOPMATOPHOTO ITYHKTY
(miacranmii), sKi MOJAIOTH  E€JIEKTPOCHEPril0 10 IPHBOIHHUX
€JIEKTPOBUTYHIB HACOCIB Ta 3aIlipHOi apMaTypH;

— mia’i3HO1 opory, 110 3abe3rnedye Mmia’ 1371 aBTOTPaHCIOPTY
JIO HACOCHOI CTaHIIIl;

— TeneOHHOTO Ta paAio3B’si3Ky HACOCHOI CTaHIii 3
JUCTIETYEPOM KEePYBaHHS €KCILTyaTalli€l0 OCYNTyBATbHOT CHCTEMU;

— MaiilaHYiKa HACOCHOI CTaHIll, Ha SKOMY pO3MilIeHi ii
OyniBmi, BCMOKTYBaJIbHI Ta HanipHi TpYyOOIIPOBOAM,
TpaHcopMaTOpHU TYHKT (MIiACTaHIliA), CAaHBY30JI, O3€JICHEHHS
TOIIIO.

Ha HacocHMX CTaHIisIX OCYIIYBaJIbHUX CUCTEM 3aJIEXKHO BiJl iX
nojiayi i BCTAaHOBJIEHOT'O 00JIaIHAHHS MOXXYTh 3aCTOCOBYBATHCS BCl
HaBeJIeH] eJIeMEHTH Ta CIOpyAr abo JesKi 3 HUX. 30KpeMa, 3aJIeKHO
BiJl 3alUTAHOBAHOTO JI0 BHKOPHCTaHHS OOJIAJHAHHS B 3HAYHOMY
CTYNEHI MOXYTh 3MIHIOBaTHCS BOA03a0ipHI cropyaud. Y pasi
BCTAaHOBJIEHHSI OCbOBUX 3aHYPIOBAHMX €JIEKTPOHACOCIB BO/03a01pHI
CHIOPYAM SIK CAMOCTIHHI €IEMEHTH TiJpOBY3Jla HE 3aCTOCOBYIOTH, a
IpY PO3MIILLIEHHI B OY/iBJII HACOCHOI CTAHI[I] BEPTUKAIBHUX OCbOBUX
HAcoCiB BOJ03a0IpHI CIOPYAM € €JUHUM LUIUM 3 ii MiA3€MHOI0
YaCTHUHOIO, OCKUIBKM B OCTaHHIN PO3MIIIYIOTh KOPOTKI MPSIMOKYTHI
a00 KOHIYHI BUTHYTI BCMOKTYBaJIbHI TPYOH, MO SIKMX BOJIA TTOAAETHCS
JI0 HAacOCiB. Y IMX BUMAAKAX JUIs cTa0Lmi3allii MOTOKY, SIKHH BXOIUTH
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5 HacocHi cTaHuii ocywyBanbHMX cuctem

Yy BCMOKTYBaJIbHI TpyOH (3 METOI0 HENOIYIICHHsS Ol BO/103a00piB
3aKpY4YCHHS TIOTOKY Ta YTBOPCHHS BUXPOBUX BHUPB), JOIIBHO
nepeadavaTu creriaabHi MPUCTPOI.
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Pucynoxk 5.1 — /leoazpezamna nacocna cmanuyisa ocyutysanpHoi
cucmemu:
1 — dorcepeno 600u; 2 — UMIPHUK piBHA, 8CIMAHOBNIEHUT
00 CMIMMEYMPUMYBATLHUX PEULiMOK, 3 — MOHOpeUKa 0isi mais,

AKa niOTUMae CMIMmMEYmMpUMY8anvHi pewimku, 4 — cmosiku — onopu
MOHOpeUKU, 5 — GUMIDHUK PIGHSL NICSL CMIMMEYMPUMYBATLHUX
peuwimok; 6 — ninia enexkmponepedaui; 7 — mpaHc@opmamopra

niocmanyisi;, 8 — nacocna cmanyisn,; 9 — myanem; 10 — nioku k01005316
OJI51 6CMAHOGAEHHS GUMPAMOoMIpis; 11 — eucxioni 2inku cugomnis;
12, 13 — xnananu 3pusy eaxyymy, 14 — nusxioui einku cugouis;
15 — godosunyckna cnopyoa; 16 — pisnemip eepxnvoeo 6’ca;
17 — gidsionuii kanan; 18 — niozemui nanipni mpyo6onposoou;
19 — nio ’i3na dopoea; 20 — ycmoxmysanwvui mpyou, 21 — aganxkamepa;
22 — cayorcho6uil Micmox; 23 — cMimmeympumyaivHa pewimKa;
24 — niogionull xanan
[Togauy ocymryBaJbHMX CTaHIII BH3HA4YalOTh Ha OCHOBI
CHUIBHOTO aHANi3y IHTErPAIbHUX KPUBUX CTOKY, HEOOX1AHUX 3HaYECHb
3a0e3MeuyBaHOCT]  BIJKaYyBaHHsS, HAsSBHOCTI  PETyJIOBAJIbHUX
emHocTel Tomo. Hamip Bu3Ha4atoTh 3a Bupazom (4.1).
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
5.2 Boxo3a0ipHi komyHikamii

Iliogioni kananu

31 3polryBaHMX TEPUTOPIH BoOJa OO HACOCHUX CTaHIIIN
HAAXOAUTh KaHanmamu. [loOnm3y KoOXXHOI HAcocHOi  CTaHMii
OCYyIIyBaJIbHI KaHAIM MOXYTh OyTH 00’€IHaHI B OJMH 3arajbHHUN
MiIBITHUNA KaHAJI, IO 3aKiHYYEThCs OIS BOJI03a00py aBaHKaMeEpOIo,
a0o BmajgaTH B PEryJIOBAIbHY BOAOHMY, 3 SIKOI, K 1 3 aBaHKaMepH,
HAcOCHa CTaHIIis 3IMCHIOE BIIKaUYyBaHHS BOJIH.

KoxHuii minBigHWA KaHal 0 HAcOCHOI CTaHIii MOBHHEH
BIJIIIOBIIATU TAKUM BAUMOI'aM:

— 3a0e3rnevyBaTd MPOMYCKAHHS BUTPATH, IO BiANOBIJIA€E
MaKCHMaJIbHIH I10J1a4i HACOCHOI CTaHIIii;

— 3a MaKCUMAJIBHOI BUTPATH IIBUIKICTh BOJHM B KaHAI HE
MOBUHHA PO3MHUBATH HOTO;

— IHKCHEPHO-TEXHIUHI YMOBH IO Tpaci KaHaly HE MOBHHHI
MOPYIIYBaTH HOTO CTiKOI poOOTH.

Aeankamepu

IligBigHi KaHaad, SKUMH BOJa HAIXOAUTh J0 HACOCHUX
CTaHIIIN, MOOIM3Y 1X BOA03a0IpHUX CIOPYH JJISA TOETHAHHS 3 HUMHU
PO3LINPIOIOTHCS, YTBOPIOIOYM aBaHKAMEPH.

B aBankamepy Bojia HAIXOIUTH KaHAJIOM, CTPYKTypa MOTOKY B
SKOMY BILIMBA€ Ha ii poOoTy. J[HO 1 yKOCH MiABIIHOTO KaHAJy, SKUM
BOJla HAJXOJIUTh JI0 aBaHKaMEpH, IOBHHHI OyTH OYHIIECHI BiJ
POCIIMHHOCTI, 110 CHPUsi€ PIBHOMIPHOMY PO3MOJIEHHIO IIBUIKOCTI B
MOTOII1 1 TOKpAIIy€e YMOBH 11 BXO/PKEHHSI B aBaHKaMepy Ta MOJaIbIIHMA
pyx y Oik Bojio3abopy.

[lepen mouaTkoM aBaHKaMepH KaHaJ MOBUHHHUHA MAaTH TPSIMY
JUISHKY, Ha SIKii He TOBUHHO OYyTH MICLIEBUX OIOpIB, II0 MOXYTb
MOPYIIYBAaTH CTPYKTYpPY 1 WIBHIKICTH TIOTOKY Ta CHPUYHHSTH
HiBUILEHY HOTO TYpOYIEHTHICTb.

KoxxHa aBankamepa mijf 4ac poOOTH HACOCHOI CTaHILIi BciMa
BCTAHOBJICHUMH HAaCOCHUMH arperataMi ITOBHHHa 3a0e3MeuyBaTh
0e3BiipUBHE PO3TIKaHHA TYpOYJIEHTHOIO MOTOKY, SIKUI HaIXOUTh 13
KaHaJly, 1 pIBHOMIPHE PO3MOIJICHHS MBUAKOCTEH MPHU MiAX0i BOIH
110 BO/I03a00py. Y 1IbOMY pa3i IOCHTh ICTOTHUM € IEHTPATbHUA KyT
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5 HacocHi cTaHuii ocywyBanbHMX cuctem

PO3KPHUTTS aBaHKaMEPH, KK 6epyTh y Mexkax 30—35°, ane He OinbIie
HiK 45°.

[Tpu 3HAYHOMY KYTi PO3KPUTTS 1 BETMKIH MIBUIKOCTI BOIH IIPU
il BXOJ)KEHHI B aBaHKaMepy OiJist O1YHUX BIJIKOCIB MOKYTh BUHUKATH
BTOpUHHI Teuil (puc. 5.2). IlIBUaKiCTh BTOPUHHUX OIYHUX TEUill MOXKE
nocsirata 30—-35 % BiJ MBUAKOCTI OCHOBHOTO IMTOTOKY.

Pucynoxk 5.2 — Xapaxmep meuii ¢ asankamepi 3 npamum yxXuiom Ona
nio uac pobomu ecix azpezamie HACOCHOT CMAHYIT:
1 — entopa weuoxocmeil y nidgioHOMy Kanaui; 2 — eniopa weuoxocmei
6 asankamepi; 3 — eniopu WeUOKocmell Y 6000NPUUMATLHUX KAMEPAaxX

CTBOpUTH DIBHOMIpHI IIBUAKOCTI PyXy BOJU B MeXax
aBaHKaMepH Ta YHUKHYTH BUHUKHEHHS B Hili BTOPHHHUX TEYiid MpH
OPURHATOMY IIEHTPAJIbHOMY KYTI PO3KPUTTS aBaHKaMEpH MOXKHA
JeK1JIbKoMa Ccrioco0amu:

— CTBOPEHHSIM TUISHKH B MEXax aBaHKaMepH 31 3BOPOTHHUM
YXWIOM 11 JHA;

— npu 30epexeHHl NPUHHATOrO MPSMOro YXWIy JHa
aBaHKaMepH Ha TMEBHIM BiJCTaHI BiJ ii MOYATKy BCTaHOBIIOIOTH
nomnepeuHy crinky (puc. 5.3).
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a

d 6

Pucynoxk 5.3 — Konucmpykuii, wio 003601310mo cmeopumu
DIBHOMIpHUTL PO3NO0OIN UIUOKOCHMENl PYXY 600U 8 AGAHKAMEPAX
HACOCHUX CMAHUIIL:

a — asaukamepa 3i 360POMHUM YXULOM OHA HA BXIOHIU OLNAHYI,
0 — agankamepa 3 NOPO2OM, 8 — ABAHKAMEPA 3 NO300BICHIMU
HANPSAMHUMU CIIHKAMU

3 METOI YHHMKaHHS TOTPAIUISTHHS IJIaBalOYUX TPEIMETIB Ta
Ul TrpyOOro OYMIIEHHS BOAM, W0 HAAXOAMTH IO OCbOBHUX
3aHYPIOBAJTBHUX HACOCIB, YCMOKTYBAIBHUX TPYyO BEPTUKAIBHHUX
OCbOBHX HAacOCiB 1 BCMOKTYBaJbHUX TpPYO TOpPHU30OHTAIBHUX
BIJIIEHTPOBUX HACOCIB, 3aCTOCOBYIOTh CMITTEYTPUMYBAJIbHI PELIITKH.
[X ycTaHOBIIOIOTH Ha BXOJIaX B YCMOKTYBaJIbHi TPyOH BEPTHKAIBHUX
OCbOBHUX HACOCIB, Ha BXOJaxX y BOJ03a0IpHI KOJOJA31, B SKHUX
PO3MIIIIEHI BCMOKTYBJIbHI TPYOM T'OPU30OHTAJIBHUX BiALIEHTPOBUX
HACOCIB, a TAKOX B aBaHKamepax (puc. 5.4).

VY pa3i po3MillleHHS! OCBOBHX 3aHYPIOBAHUX EJIEKTPOHACOCIB
a00 BCMOKTYBaJIbHUX TPYO TOPU30HTAJIBHUX BIUEHTPOBUX HACOCIB B
aBaHkamepax a00 BoJOWMax CMITTEYTPUMYBaJbHI  PEIIiTKU
BCTAaHOBJIIOIOTh B aBaHKaMepax Ha JCIKUX BIACTaHAX BiJ
BO/103a01pHHIX MIPUCTPOIB. Micue BCTAHOBJICHHS
CMITTEYTPUMYBAJIbHUX PELIITOK BHU3HAYAIOTh IUJIOLICIO PELIITKH,
yepe3 Ky MOTIK TTOBUHEH MPOXOJIUTH 31 MIBUIKICTIO HE OLIbIIe HiXK

0,7-0,8 m/c.
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Pucynox 5.4 — Po3miugenna cMimmeympumyeaibHux peuimok:
a — 6 asanxamepax; 6 — Ha 6X00AX y BUSHYMI BCMOKMYBATbHI MPYou,
8 — Ha 8X00ax y 860003a0IpHI KON00A3L

CMITTeyTpUMYBallbHI PEIIITKY, BCTAHOBJICHI B aBaHKaMepax,
BXIIHUX OTBOpax YCMOKTYBaJbHUX TpyO0 abo B0m03abipHUX
KOJIOZIA31B, MAalOTh BUIVIAA PaM 13 METaleBUX KYTHMKIB, Yy SKHX
3aKpIIUIeHI BEPTUKAJIBHO BCTAHOBJICHI MeTaneBi mojocu. Ilim dgac
eKCIuTyaTanii iX HeoOX11HO PEeryJIsIpHO OUMILYBaTH. [{j1s mosermenHs
HiJHIMaHHS CMITTEYTPUMYBAJIbHUX PEUIITOK, IX TPaHCIOPTYBAaHHS, a
TaKOX TPAHCIIOPTYBAHHS CMITTS, BUAAJICHOTO IiJl 4ac OYMIECHHS,
nependavaroTh MiAHOMHO-TpAaHCHOPTHI MexaHi3Mu. Ha Bemukux
HACOCHMX CTaHLIAX € MO>KJIMBUM YCTAHOBJICHHS
CMITTEYTPUMYBAJIbHUX PEILIITOK 13 MEXaHIUHUM OUYUIIICHHSIM.

VY pa3i BCTAaHOBJIEHHS Ha HACOCHUX CTaHIISIX OCYLIYBaJTbHHUX
CUCTEM BEpPTHKaJIbHUX OCHOBHUX HACOCIB 1X YCMOKTYBaJbHI TpyOu
3a3BUYall BUKOHYIOTH Y 0JIOKaX 13 MiJ3eMHUMH YaCTUHAMH Oy/IiBellb.
Jl1st BepTUKaIBbHUX OCHOBHX HACOCIB 13 IlaMETPOM pOOOUYUX KOJIIC 10
870 MM MOXyTh OyTH BUKOPHUCTaHI JIBa BUAU BCMOKTYBaIbHUX TPYO:
BUTHYTI KOHIYHI Ta IPAMOKYTHi (puc. 5.5).
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Pucynoxk 5.5 — @opmu i pozmipu écmoxkmysansvnux mpyo
Y Pasi 6CMano061eHHA 6EPMUKATBHUX OCbOGUX HACOCIE:
a — 38uuatina, 6 — po3uupena, 6 — KamepHuil niogio

3a 3MiHu Qopmu abo pPO3MIpIB YCMOKTYBaJbHOI TPyOH €
MO’KJIMBUM BIJITUCKYBaHHSI MOTOKY Ha BXOJ1 B HAcoc, LI0 MOXeE
CIPUYMHATH HEPIBHOMIpPHE HAJIXOKEHHS BOAM Ha poOOYe KOJIeco 1 B
pe3ynapTaTi — BUHUKHEHHS pamianbHoro 3ycwuist (puc. 5.6). lle
3ycuiuis (3aJIeKHO BiJl MOr0 BETUYMHH) BUKIUKAE MOKIIHUBICTH
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OJTHOOIYHOTO HAaBAaHTAKEHHS B HANIPSIMHOMY IiIIHITHUKY, TTOCHICHE
HOr0o 3HOIIYBAaHHS 1 MOXIIMBICTh 3MIIICHHS BaJla 3 POOOYHUM KOJIECOM
y HanpsiMKy il 3ycusuisi. BogHouac MoXyTh BigOyBaTHCS IMOCHIICHE
CTHpaHHS 30BHIIIHIX KpPOMOK JomaTei poOoyoro Kkoieca Ta
3HOLTYBaHHS BHYTPINIHBOI MHOBEpXHI po0OOY0i KamMepw Hacoca B
HampsAMKY aii 3ycuuid. Y OiK, NPOTWICKHUNA HampsMKy Jii
pamiaibHOTO 3yCHILISA, 30UIBIIYETHCS 3a30p MK  30BHINIHIMH
KPOMKaMH JiomaTel poOodoro kosieca i BHYTPIIIHBOIO CTIHKOIO
pobouoi kamepu. Lle cripuunHse BUTIKaHHS NIEpeKadyBaHOi BOH, 110
3HIKYE K. K.Jl. HacOoca, a TaKOX CIpHUA€ BUHUKHEHHIO LIUIMHHOI
KaBiTallii, AKka pylHY€e B IIbOMY MiCIIi BHYTPIILIHIO TOBEPXHIO POOOUOT
KaMepy 1 30BHIITHI KPOMKH JIOTIATeH poO0Y0ro Kojeca.

6
PucyHox 5.6 — Bnaue nepienomipnozo nadxoosxcenns 600u na poooue
Koieco 0cb06020 Hacoca:
a — pisHOMIpHe HAOX00XCeHHs 800U HA pOOOUe KOleco,
0 — y pesynvmami npunaugy 11 eunuxaioms i0MuCKy8anHs HOMoKy
6 30Hi 3, HepigHOMIPHE HAOX0OIICEHHS 800U HA 1ONAMI poOO1020 Koeca
i padianvHe 3ycunis; 6 — He3ie 6ePMUKATLHUX OCell Hacoca
i BCMOKMYBANLHOT MPYOU GUKIUKAE BUXOPOYMBOPEHHS 8 30Hi 3
i HepigHOMIPHE HAOX0ONHCEHHS 800U HA TOnami pobo4o2o Koseca,
WO CNPUYUHAE PAOdiAIbHEe 3YCUNTIA

Jlisg crpolieHHsT KOHCTPYKLIH BOJ03a00piB Ta 3HUKEHHS
BapTOCTi iX OYIIBHHMIITBAa 1HOJI Ha MajMX Ta CEPEIHIX HACOCHMX
CTaHLIAX 13  TOPU3OHTAIBHUMH  BIJIIEHTPOBUMH  HAaCOCaMHU
BCMOKTYBJIbHI TPYOHW PO3MINIYIOTh O€3MOCEPEIHhO B aBaHKamepi
(puc. 5.7).

Ha HacocHMX CTaHIisIX OCYIIYBJIBHUX CHCTEM IIHUPOKO
BUKOPUCTOBYIOTh OChOBI 3aHypIoBajbHi enekrpoHacocu 10OIIB2500-
4,2, yCTaHOBJIEHI Ha HAIPSIMHUX, PO3MIlIeHHX Iia KyroMm 30-45° Ha

78



NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
YKOCI BOJOJIKEpEa, ikl BUHMalOTh Ha Mepioj] MPOBEJACHHS PEMOHTIB,
a00 Ha creniagTbHOMY MIAPHIPI, IO JO3BOJISIE IOBEPTATH HACOC YTOPY
JUIS PO3MIIIIEHHS arperaTa BUIIE BijJ piBHs Boau (puc. 5.8).

T
Pucynox 5.7 — Po3miuienna 6cMoOKmyeanivHuUx mpyo eioueHmposux

Hacocie y asankamepax

IHOMI nmnst MOXIJIMBOCTI BUKOHAHHS PEMOHTHHX poOIT 0e3
NEepeMillleHHs 3 MICIl BCTaHOBIEHHS OCHOBI 3aHYpPIOBaJbHI
CJICKTPOHACOCH  PO3MIIIYIOTh Y CICMIabHUX 3aJ1i300€TOHHUX
Konoasa3ax (puc. 5.9) 3 obnamryBaHHSAM X HEOOXiTHUM MiTHOMHO-
TPaHCIIOPTHUM oOnaHaHHSIM, a  BXIJHHUX OTBOpIB  —
CMITTEYTPUMYBaJIbHUMH PEIIITKAMHU.

5.3 BogoBumyckHi cnopyau

BonoBunyckHi criopyiu croiy4aroTh HamipHi TPyOOIPOBOIU
HACOCHUX CTaHIlii 13 BIABIAHMMH KaHajaMHd a0o0 IHIIUMH
BoOJloNpUiiMayamMu Ta 3a0€3MedyIoTh:

— HEAOMYIICHHS TITHATTS BOJM HAcOCaMW BHWINE BiJ
pPO3paxyHKOBHX PpIBHIB Yy BIIBIIHMX KaHalax YU  IHIIUX
BOJONIpUIMAYax;

— CIONYYeHHS HaNipHUX TPYOONpPOBOIIB 13 BiABIIHUMHU
KaHaJjaMM 4Yd IHIOUMU BOJONpUMayaMH 3  MIHIMaJbHUMHU
TiIpaBIiYHUMU ONIOPAMH;

— raciHHs eHeprii BOAM MiA yac 11 3JMBaHHS 3 HaIMIpHUX
TpyOONpPOBO/IiB, BHUPIBHIOBAaHHS Teuli Ha TMOYATKOBUX JAUISHKaX
BiJBIJHUX KaHAJIIB;
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Pucynox 5.8 — Bapianmu ecmanoenenns Hacocie
10I1IB2500-4,2 ona 3a60pie 600u 3 iOKpumMux 6000iim:
a — Ha canuamax, 6 — Ha wapHipi; 1 — nonodcents Hacoca
nio wac pemonmy, 2 — me came nio 4ac pooomu, 3 — NONONCEHHS MASU
nio wac mpancnopmysauts, 4 — me came nio wac pobomu
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PucyHoxk 5.9 — Po3minienns 3anypioeanux ocbo6ux e1eKmpoHacocie
Y 6epMUKAIbHUX KAMEPAX:
a — 8 NPAMOKYMHI Kamepi, 6 — y Kpyaaiti kamepi 3 NOOA8AHHAM 800U
6 HanipHuu mpyoonposio; 8 —y Kpyauil kamepi 3 8i08e0eHHAM 600U
1o CAMONIUBHIL mpYOi

— 3aro0iraHHs MOTPAIUITHHIO BOJM 3 BIJBIIHUX KaHAJIB YU
IHIIUX BOAONpPUIAMAUiB y HaIipHI TPyOONPOBOAM 1 aji B HACOCH TIiJT
4ac IX 3yNHUHKH;

— BIIYCKaHHS HEOOX1HOI KIJIbKOCTI NOBITpS B HamMipHI
TpyOONpPOBOJAM Ml HEAOMYIIEHHS YTBOPEHHS BaKyyMy IiJ dac
3ITUBAHHS 3 HUX BOJIH.

KokxHa BOJOBHITyCKHAa CHOpyJa CKJIAIA€ThCs 3  JBOX
€JIEMEHTIB: KIHIEBUX JUISHOK HamipHUX TpyOONpoBOMAIB Ta
BO100i#HOT yacTiHu (puc. 5.10).

Jliig 3ano6iranHs NOTPAIUIIHHIO BOJM 3 BIABIAHUX KaHANIB Y
HalipHi TpyOONpPOBOAM IiJ] 4Yac 3YNHMHEHHS HACOCIB y KIHIEBUX
nepepizax audy3opiB yCTAaHOBIIOIOTH 3BOPOTHI KJIaNaHU-XJIOMABKH.
ITin wac poboTm Hacoca MOTIK, IO PYyXaeTbCs B TPyOOMpoOBO,
HiATpEMYE  3BOPOTHHH  KIJIANIAH-XJIOMABKY, BCTAHOBICHHU Y
KIHLIEBOMY THepepi3i audy3opa, y BIIKPUTOMY IOJOXKEHHI. Aue
OCKIUJTBKM 3BOPOTHHUH KJIAITaH-XJIOMABKA € TiIPaBIiYHUM OMOPOM, TO
Ha HOro MOJ0JIaHHs BUTpaYa€eThCs NeBHa eHepris. [1i yac 3ynuHeHHs
Hacoca pyx BOJIU B TPyOONPOBOI MPUITUHSAETHCS 1 IMiJT TI€0 BJIACHOT
Baru XJIOMABKa OIYCKA€ThCS W IEpeKpUBaE BUXIAHUU mepepi3

nudyzopa.

81



5 HacocHi cTaHuii ocywyBanbHMX cuctem
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Pucynok 5.10 — Booosunyckna cnopyoa npomounozo muny
3i 360pOMHUM KIANAHOM-XTIONABKOI0:
1 — nanipruii mpyoonpogio; 2 — ougyszop, 3 — nionipna cminka,
4 — nogimpana mpyoxa, 5 — 360pomHuUil K1aNAH-XN0NABKA,
6 — 6o0obiliHa yacmuna cnopyou, 7, 8 — OinAHKU 8i08IOHO20 KAHALY

[HIIMM TUTIOM BOJOBHUITYCKHUX CHOPYA, IIO HAWOLIBII 4acTo
3aCTOCOBYIOTBCS HA HAaCOCHHUX CTAHIISIX OCYIIYBaJIbHUX CHUCTEM, €
BOJIOBUITYCKHI criopyau cudonHoro tumy (puc. 5.11).
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Pucynoxk 5.11 — Cudpon i3 knananom 3pugy eaxyymy:
1 — nanipruti mpyoonposio; 2 — 3’ eonysanvia mpyoka, 3 — cmakam;,
4 — 0ooamrkoea nogimpsana mpyoxa; 5 — nosimpsna mpyoka,
6 — cmosk; 7 — nogimponpogio, 8 — coproguna cugona; 9 — damoba;
10 — 80006itinut Kon0053b; 11 — HU3XIOHA 2lnka cughoHa,
12 — sucxiona einxka cughona
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IcToTHA BIAMIHHICTH BOJOBUITYCKHUX CIIOPYJ CH(OHHHUX Bif
NPSIMOTEYIMHKX TOJIATAE B TOMY, IO JIMIIIE P 3apsKeHHI cudoHa,
KOJIM B 10T0 TOPJIOBMHI MICTUTBCS OBITPS, HACOC MOAAE BOY 3 JEILIO
HiBUIICHUM HamopoM. [liciis TOro Sk MOTOKOM BOAM TMOBITPS, IO
3HAXOAWIOCS B TOpJoBUHI cudoHa, Oyme BHHECeHE, CU(OH
BBAXAETHCS 3apsHKEHUM, 1 HACOC MOJA€ BOAY HA BIAMITKH PIBHIB Y
BIJIBITHOMY KaHall. Y 1bOMY pa3i 0 3arajlbHUX BTpaT Hamopy B
TpyOONpPOBOJI JOAAIOTHCSA BTpPATH HAmopy B cu(pOHI, fAKI €
HE3HAYHUMH.

[lin wac 3ynMHEHHs Hacoca pyX BOAM B TPyOOIpPOBOII
MPUITHHSETHCS, a SIKIIO 3yMUHEHHS! BUKOHAHE TPH BIAKPUTIN HaMipHIN
3acyBIIl Ta BIJCYTHOCTI 3BOPOTHOIO KJIallaHA B HACOCI, TO BOJA, IIIO
3HaXOJUThCA B TPyOONpOBOJi, NMOYMHAE pyxaTthcs B Oik Hacoca i
o0epTtartu Horo podboye Kojieco B 3BOPOTHOMY HAIPSAMKY.

Jliia 3amo6iranHs NOTPAIUIIHHIO BOJM 3 BIABIAHUX KaHANIB Y
HamipHi TPYOONpPOBOAM U Mdalli y HACOCH CH(OHH OOJIATHYIOTH
KJIanaHaMH 3pUBY BaKyyMy, SIKi MiJl 4ac pyXxy BOAHU B TPYOOIIPOBO1
BiJl Hacoca 0 BOJAOBUITYCKHOI CIIOPYAU MEepe0yBalOTh Yy 3aKPUTOMY
CTaHi, a MiJ Yac 3yNMHHEHHs Hacoca, KOJHM IIBHIAKICTH BOAU B
TpyOOIpoBO1 OJiM3bKa O HYJIBbOBOI, BIIKPUBAIOTHCA 1 BUIIYCKAIOTh
HOBITPS Yy BEpXHI YacTUHM CHU(OHIB, IIMM PpO3PUBAIOTH IOTIK.
BopxHouac yepe3 Hacoc Tede BOja, IO 3HAXOIMIIACs B TPYOOIIpOBOIi
Ta BUCXIAHIN Tl cudoHa, a BojAa, M0 MICTUIIACS Y HU3XIAHIN TUII
cudoHa, Teue y BIABIAHUNA KaHAI.

5.4 HacocHe 00s1aHAHHSA OCYIIYBAJbHUX CTAHIIN

Ha ocymryBalibHUX HAaCOCHHMX CTaHIISX 3aCTOCOBYIOTH Take
HACOCHE 00JIaIHaHHS:

— TOPHU30HTAIHHI KOHCOJIbHI BIAIIEHTPOBI HACOCH;

— TOPHU3OHTAIIbHI BiIIIEHTPOBI HACOCHU 3 JBOOIYHUM BXOJIOM;

— BepTHKaJbHI 0cboBi Hacocu TuniB OB Ta OIIB.

Enextponacoc ocpoBuii 3anyproBanpHHid 10I1B2500-4,2
(puc. 5.12) € MOHOONOYHHMM  arperatToM 3  yOyJOBaHUM
€JIEKTPOABUTYHOM.
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PucyHnok 5.12 — Cxema 0cb06020 3anyproeanvhozo eneKmpoHacoca
1011B25-4,2:
1 — cepmemuuna kancyna enexkmpoosueyna; 2 — eneKmpoosuzym;
3 — poboue koneco nHacoca; 4 — sunpamuul anapam, 5 — o6miuHuK;
6 — Hanipuuii nampyOok; 7 — YCMOKMY8AIbHULL NAMpPyOOK,
8 — 30ipHuK sumoxis

Cratop eNeKTpOABUIYHA PpO3MIIIEHUIl y TepMETUYHOMY
Koprmyci 3 OOKy BCMOKTYBaJIbHOI YacTMHM e€JIEKTpoHacoca. Y
HOPOXHHUHY €JIEKTPOABUTYHA TOAAETHCS MOCTIMHUNA HaJIMIIKOBUIN
TUCK TMOBITpsl. Y HWXKHIM YacTHHI €JNeKTPOJBUTYHA PO3MILEHUN
30ipHMK BMTOKIB 4epe3 YIIUJIbHEHHS Baja 1 KOHJEHcary, UIo
YTBOPIOETHCS HA BHYTPIIIHIX MTOBEPXHSX Karcyau ABUryHa. Boya, sika
Ha/IXOJUTh Y 301pHUK, BUAANSAETCS HAJIMIIKOBUM THCKOM yCepeInHi
KarcyJyu 1o pykKaBy, 3’ €IHaHOMY 3 aTMocdeporo. Enextpoenepris 10
JIBUTYHA TIOJJAETHCS TI0 THYYKOMY CHJIOBOMY KaOelto.

Potop emekTtpoHacoca Mae 3araidbHHN Ball, Ha SKOMY
HACca/DKEHI POTOp ENIeKTPOABUIYHA 1 KOHCOJbHE poOoYe KOJIECO
Hacoca. Potop oOepraeThcs y JBOX paiadbHUX IIAPUKOBHUX
HiAMUITHAKAX, OJUH 3 SKUX CaMOYCTAHOBIIIOBAHUH, II0 KOMIIEHCY€E
TEMIIepaTypHI PO3MIMPEHHs neTajell poropa 1 kopmycy. OchoBe
3yCHJUIS, 110 BUHMKAE Ha poOOUOMY KoJjeci Hacoca, 1 Maca poTopa
CIPUHMAIOTHCS YIIOPHUM IMAPUKOBUM ITiIIIATTHAKOM.

Poboue koneco Hacoca 3 KOPCTKO 3aKPIiIVIEHUMHU JIOTIATIMHU
ab0 CYIITBHOBIIINTE. YIIUIBHCHHS BUXOJy Baja 3 €JIeKTpPOHacoca
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CKJIQJIA€THCS 3 YOTUPHOX APMOBAHMX MAHXKET. Y 30HI MaHXKET Bal
3aXMIICHUI BTYJIKOIO 3 HEP)KaBIrOUOi CTaJI.
EnexTpoHacocu BHUTOTOBISIOTH JBOMA BapiaHTaMH 3aJICKHO
BiJI YCTAHOBJICHHSI HA pOOOYOMY MicIli: Ha caH4yarax (nuB. puc. 5.8 a)
a00 Ha 1rapHipi (auB. puc. 5.8 0).

5.5 KomnonyBaHHs 00JIaAHAHHS

VY HAacOCHMX CTaHIISIX OCYIIYBaJIbHMX CHCTEM 3a3BHUYal
3aCTOCOBYIOTh ~ HH3BKOHAIIPHI ~ TOPHU3OHTAbHI  BiIIEHTPOBI,
BEPTHUKAJIbHI OCbOBI HACOCH, a TAKOXK 3aHYPIOBAJIbHI EJIEKTPOHACOCH.
Li Hacocu AOCUTH YyTJIHBI 0 PO3MOIUICHHS HMIBHIKOCTEH BOAM Ha
BXOJIl B HAcCOC 1 Ha BHUXOJI 3 HBOro. Y 3B’SI3Ky 3 LIHUM IIijJ 4ac
OOTpYHTYBaHHS PO3MIIICHHS HACOCIB HEOOXiMHO 3abe3rneuyBaTH
CIPUSTIUBI YMOBH MiJIBEICHHS BOJIU IO HACOCIB Ta ii BiABEJACHHS Ha
BUXOJl 3 HuX. HaBemeHi BUMOTrM 3a0€3MEUYIOTHCS BiAMOBITHUM
PO3MIIIEHHAM YCMOKTYBaJIbHUX Ta HAIPHUX TPYOOIPOBOIB Mij yac
KOMITOHYBaHHSI OCHOBHOT'O 00JIa/THAaHHSI, SIKE TOBUHHO TepeadavyarTu:

— PO3MIILIEHHS arperariB y IUIaHi Ta 3a BHUCOTOO, IO
3abe3mneuye HaINHICTh X POOOTH 3 BUCOKUM K. K. JI.;

— pamioHalbHE TMPOKIAAEHHS 1 MPHUEIHAHHS O HACOCIB
YCMOKTYBaJIbHUX 1 HAlIPHUX TPYOOIIPOBOJIB 32 YMOBU MiHIMAJIbHUX
TiIpaBJIiYHUX OMOPIB Ta MPOCTOTH BY3J1iB KOMYHIKaIlii;

— O€3MeyHICTh, 3PYYHICTb 1  MPOCTOTY  TEXHIYHOIO
0o0CyroByBaHHsS HAaCOCHHX arperaTiB Ta apMmaTypH, BUKOHAHHS
PEMOHTHUX pOOIT;

— MOXJIUBICTh YCTaHOBIEHHS JAOJATKOBHX a00 MOMOMIKHHX
arperariB 1 MEXaHi3MiB, a TAKOK PO3LIMPEHHS HACOCHOI CTaHIII].

HacocHi arperatu sik y OymiBIsSIX OCYIIYBaTbHHUX HAaCOCHHX
CTaHIlIA, TaK 1 HA iX MaiJJaHYMKaX B OCHOBHOMY PO3MIIIYIOTh 3a
TPhOMa CXEMaMU:

— OJHOpPSAHE PO3MILIEHHS TOPU30HTAIBHUX BiAIEHTPOBHUX
HACOCIB, 32 AKOTO 1X MO3/I0BXKHI OC1 TTapasieJIbHI O/THA OJHIN;

— OJHOpSAHE PO3MIIIEHHS IIMX CaMHX arperariB, aie Mpu
MOJIOXKEHHI iX OCei Ha OJHIN MpsIMiii;
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— PpO3MIICHHS! BEPTUKAILHUX OCHOBHX HacociB (abo
3aHYPIOBAIBHHUX €JIEKTPOHACOCIB Yy OyIb-IKOMY IIOJIOXKCHHI) 3a
YMOBH, IO iX BEPTHKaJIbHI OCI 3HAXOMATHCSA B OAHIN IUIOIIMHI, a
TOPU30HTANIBHI OCi BCMOKTYBQJIbHUX 1 HAmipHUX TPYOOIPOBOIIB
PO3MillIEeH] MapajesIbHO OTHA OHIH.

OpHOpsiiHE PO3MINICHHS arperariB, 3a SKOro ix oci
napajieJibHI oJHa OjaHiH (puc. 5.13), BUKOPUCTOBYIOTh B OCHOBHOMY
JUIT KOHCOJIbHUX HACOCIB 3 YpaxyBaHHSM TOTO, II0 BCMOKTYBAJIbHI
TpyOH, sKi WAyTh BiI BOJ03a00py, 0O€3 O0COOJMBUX BHUTHUHIB
NPUEIHYIOTH 0 BCMOKTYBaJIbHHX MAaTPyOKiB HACOCIB, 10 3a0e3meuye
CHPUSTIUBI YMOBU MiABOJIIB BOAM 10 pOOOUYUX KOJIIC HACOCIB.
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Pucynox 5.13 — Pozmiuienna nacocie y 0yoienax nacocHux cmanuii:
a — NOCAIO08HE PO3MIUEHHSL 20PU3OHMATLHUX GIOYEHMPOBUX HACOCHUX
aspecamis; 6 — napanenvbhe pO3MilyeHHs 20PU3OHMATLHUX
BIOYEHMPOBUX HACOCHUX Acpe2amis, 6 — POIMIUEHHS BEPMUKATLHUX
0CbOBUX HACOCHUX aepe2amis

Hanipsi ninii Big HacociB Tuny K MoxxyTh OyTH cripsMoBaHi y
OokHu mix Kyramu, kpaTHumME 90°, aje B yCiX BHITIQJKaX BHHUKAE
HEOOXITHICTh BCTAHOBJICHHS B1JIBOJIIB 00 KOJIIH JJIsI CTIPSIMYBAHHS B
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01K, MPOTUJICKHUIA BOI03a00DPY, — 10 BOJOBUITYCKHOT criopyau. Take
OPOKJIAaJaHHs HAMmipHOi JIHIT CHOpUYUHSE JAesKe 30UIbIICHHS
TiApaBIIYHUX OMOPIiB 1 BIAMOBIAHO 30UIBIICHHS CHOXXKUBAHHS
€JIIEKTPOCHEPTii.

Cxema po3MmilleHHsI 00J1alHaHHS, 1110 Tependadae OJHOPsIIHE
PO3MIILIEHHS arperaTiB MpU TOJIOKEHHI iX ocell Ha OAHIA MpsAMii
(puc. 5.13 a), BUKOPHCTOBYETHCS TIPH 3aCTOCYBaHHI HAacoCiB Tumy /Jl.
Taka cxema 03BOJISIE PO3MICTHTH HACOCH TaKUM YWHOM, OO iX
YCMOKTYBaJIbHI NaTpyOku Oynu crpsiMoBaHi B Oik Bomozabopy. Lle
JI03BOJISIE TIPOKJIAIaTH BCMOKTYBAJIbHI TPYOW BiA JDKEpesl BOAU [0
HacociB 0e3 0COOMMBUX 3THHIB Ta 3J1aMiB, 10 3a0e3Meuye CIPHUATINBI
YMOBH Ti/IBEICHHS BOAM JI0 POOOYMX KoJjiic. Po3aMimienHs HamipHuX
naTpyOkiB HacociB y OiK, HPOTHIIEKHHH B0A03a00py, 103BOJISIE
NPOKJIaaTH HaMipHI TPyOOIPOBOIH 3 MIHIMAILHAMH T1IPaBIiYHUMHA
OIOpaMH, B pe3yJbTaTi LbOTO 3HUXKYETbCA BUTpPATa CIHOXHBAHOI
arperaTom eleKTPOCHEPTii.

Cxema BCTaHOBJIEHHS BEPTHUKAJIBHUX BIJLIEHTPOBUX 1 OCBOBUX
HACOCIB, a TAKOX 3aHYPIOBAJIBHHUX €JIEKTPOHACOCIB, 110 IHepeadayvae
OJTHOpSIIHE  pO3MIIEHHS  arperatiB i3  MIPOXOJUKEHHAM  iX
BePTHKAIBHUX oOceli B oaHii TwiommHi  (puc. 5.136), a
TOPU30OHTAJIBHUX OCel iX YCMOKTYBaJbHMX 1 HamipHUX TpyO —
B3a€MHO IapaJieJIbHO HE3aJIeKHO BIJl TOrO, PO3MIIIEHI HAcocu B
OyaiBIsAX, OKpeMux Osiokax abo TpyoOax.

Ilin yac po3MmilleHHS OCHOBHOTO OOJaJHaHHS Micis BUOODPY
CXeMH HOro KOMIIOHYBaHHS, OOIDYHTOBYIOUM IPOKJIAJaHHS
BCMOKTYBAJIbHUX 1 HAIIPHUX TPyOONPOBO/IiB, HEOOX1JHO KepyBaTHUC
peKOMEHJAIIIMU M TEXHIYHMMH BUMOTaMM iX MpPHUEIHAHHS [0
BIMOBIMIHUX (DJIAHINIB HAcOca, a TAKOXX BHUMOTaMH HOPMAaTUBHHUX
JOKYMEHTIB IOJI0 PO3MILEHHs 3amipHoi apMmarypu 1 (hacOHHUX
YacTHH, 3a SIKOT0o Oyiu O BUTpUMAaHI COPUSITIUBI T1IpaBlIiyHi YMOBHU
NPOTIKaHHS BOJM, @ TAKOXK HOro 3pydyHe TeXHIYHE OOCIyroBYBaHHS
(puc. 5.14).
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PucyHok 5.14 — Po3miwennsa 3anipuoi apmamypu npu 6CmaHo6/1eHHi
20PU3OHMATIbHO20 BIOYEHMPOBO2O HACOCA:
1 — yemoxmyeanvua mpyba, 2 — noopomuuil OUCKOBULL 3amME0p
i3 PYUHUM NPUBOOOM,; 3 — RPSIMULL RAMPYOOK 00BIHCUHOIO He MEHULe HIdC
0sa diamempu; 4 — kocuti 00HOOIYHUL nepexio; 5 — nacoc,
6 — pisnobOiunuil nepexio,; 7 — komnencamop, 8 — 360pOmMHULL KIAnaH,
9 — nampybox; 10— 3acyska 3 erekmponpueooom; 11 — nanipna mpyba

KomnonyBaHHSI HAaCOCHO-CHJIOBOTO OOJIaZIHAHHS B OYIiBIIAX
HACOCHMX CTaHLIM OCYyIIyBaJbHHMX CHCTEM IOBHHHE OYTH TakuM, 3a
SIKOTO BCMOKTYBaJIbHI i HamipHi TpyOOIPOBOIM MPOXOAMIN O uepes
cTiHM OyniBenb 0e3 BiIBO/IIB 1 BUTHHIB, TOOTO 1100 OC1 TpyOOIPOBOIiB
He 30irajmcs 3 OCSIMH KOJOH abo He moTpamsum 0 y pedpa
3a1i300€TOHHUX MaHenei OyiBe’ah HACOCHUX CTaHITIH.

3ycuiuis, 1110 BUHUKAIOTh y TPYOOIpOBOJaX: BEPTHUKAIbHI —
BiJl JIHIMHOTO PpO3UIMpPEHHS TpyO0 3a 3MIHM TeMmIepaTrypu
nepeKkavyBaHOi BOJM HE MOBUHHI MEpeaBaTUCs Ha HACOC, OCKIIBKU
HOro ONOpHI YaCTHMHU PO3paxoBaHi JIMIIE Ha CIPUMHATTS 3yCHUIIb BiJ
peakiii mepekauyBaHoi Bomu. st HEZONYIIEHHS TIepelaBaHHS
3yCHJUIS BiJl JIHIMHUX PO3IIMPEHb HaMipHUX TPyOONPOBOMAIB MiX
HalipHUMU MaTpyOKaMy HACOCIB 1 HAMIpHUMHU 3aCyBKaMH, Iepes
SKUMHM  BCTAQHOBIIIOIOTBCS  3BOPOTHI  KJIallaHW, IepedavyaroTh
PO3MIIIEHHS CATbHUKOBUX KOMIIEHCATOPIB. 3yCHILIsA, 1110 BUHUKAIOTh
y TpyOOmpoBOJaxX, MOBHHHI CHPUHUMATHUCS BIATOBIIHUMH ONMOPAMH
abo ymopamH, 3B’S3aHUMH 3 OCHOBHMMH KOHCTPYKLISIMU OyniBesb
cTaHuii. ['opu3oHTaNbHI 3YCWJUIS, IO CHPUWMAIOTHCS ONOpaMu,
MOBMHHI Tlepe/iaBaTHCs Ha pedpo 3a11300€TOHHUX MaHeeH.

[lin wac koMmoHyBaHHsS OOJIaHAHHS HACOCHUX CTaHIHA 1
KOMYHIKaIliil y HUX He0OX1JHO BpaXOBYBaTH 3PyUYHICTh €KCILTyaTallii.
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KoHTpoJbHi nuTanHs 10 po3aiay S

1 3 sKHUX eNEeMEHTIB CKIIAJA€ThCS TIPOSHEPTETHYHUHN BY30JT
HACOCHOI CTaHIII1 AJI BiAKaYyBaHHS BOIH?

2 Ski BUMOTM BHCYBAalOTh JIO TIABIIHUX KaHAIIB
OCYITyBaJIbHUX HACOCHUX CTAHITIN?

3 Sxumm crmocobaMy MOKHA 3a0€3MEUYUTH PIBHOMIPHICTD
pPYXy BOJM B aBaHKaMepi HACOCHOI CTaHLIi?

4  SkuMm crocoOOM 3axXHINAIOTh HACOCH BiJl MOTPAILISTHHS
CMITTS?

5 SIki popMH BCMOKTYBAIBHUX TPYO 3aCTOCOBYIOTH ITiJT 4ac
YCTAQHOBJICHHSI BEPTUKAJIbHUX OChOBHUX HACOCIB?

6 JSIki iCHYIOTh CXeMH pO3MIIIEHHS 3aHyPIOBAJIBHUX
OCBOBHX €JIEKTPOHACOCIB Y BEPTUKAIBHUX KaMepax?

7 SIxi ¢GyHKOII BUKOHYIOTH BOJOBHUITYCKHI  CHOPYIH
OCYIIYBaJbHUX HACOCHUX CTAHIIN?

8 JSIkuM UYMHOM  TIpamOe€  BUIOBUITYCKHA  CHOpyZa
CU(OHHOTO TUITY?

9 Ske  HacocHe  oOnamHAaHHS  3aCTOCOBYIOTH  Ha
OCYIIyBaJIbHUX HACOCHUX CTaHIISIX?

10 Sk mpaIirroe OChOBHIA 3aHYPIOBATBHHM €JIEKTPOHACOC?

11 SIxi BUMOTM BHCYBAalOThb 1O KOMIIOHYBAaHHS OCHOBHOTO
00J1aTHAaHHS OCYITYBaJIbHUX HACOCHUX CTAHIIINA?

12 SIki icHYIOTh CXeMM pO3MIIIEHHS HACOCHUX arperaris
OCYIIYBaJIbHUX HACOCHUX CTAHLIN?
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6 HacocHi ycTaHOBKM Ten0BMUX Ta aTOMHUX CTaHLLi

Po3ain 6
HacocHi ycTaHOBKM TeNJIOBUX TA AaTOMHHMX
eJIEKTPOCTaHIIii

6.1 3araasHi BizomocTi

[upkynsiiiiHi HACOCHI CTaHIIIi € OJJHUMHU 3 OCHOBHUX BY3JIiB
teroBux enekrpocrannin (TEC), mo 3abe3nedyroTh moaaBaHHS
BOJY HAa OXOJIO/DKEHHS 00JIaJHAHHS Y 1HIII TEXHOJIOTTYHI I{1JIi.

Y TemnoBiii cxeMi €HEepreTMYHOI YCTAaHOBKH MPAIIOE Pl
HACOCHHUX arperartiB, sSKi BiTHOCSTH O OCHOBHOT'O €HEPTEeTHYHOTO
00J1aTHAHHS TETJIOBUX €JIEKTPOCTAHITIH.

Sk mxepena BomonocradyanHs TEC BHKOPHCTOBYIOTh PiuKH,
OpUPOJIHI 00 MITY4HI BOAOKWMHU, MiA3EMHI JKepera.

Ha TeruioBuX Ta aTOMHHX EJIEKTPOCTAHIIISX 3aCTOCOBYIOTH
Taki CHCTEeMH BOJIOTIOCTAYaHHSA: MPIMOCTPYMHUHHY, 3BOPOTHY,
3MilIaHy.

Ilpamocmpymunna cxema — BCIo BOJly 3a0MparoTh 13 JKeperna
1 CKHJIQIOTh Yy Bi/IBiTHY Mepexy (puc. 6.1).

Piyka abo mope

Piuka abo mope

3,
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Pucynok 6.1 — Ilpamocmpymunna cxema éooonocmauanus TEC:
1 - 6yoiena TEC, 2 — obnadnanus, saxe 0xX0100%4CyI0mb,;
3 — godonpuiimay, 4 — HacocHa cmanyis, 5 — Hacocu,
6 — 8i06IOHUL Kanan

[cHYIOTB Taki BUJHM MPSIMOCTPYMUHHUX CHUCTEM:
— 13 6eperoBoI0 HACOCHOIO CTAHITIEIO;

90



NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN

— 3 JIBOCTyNEHEBUM mnepekauyBaHHsM (ctanmii [ 1 11
i IHOMIB);

— 13 peKymepalieo TerIoBoi eHeprii Termioi BoaM, IO
CKHJIAETHCSI MiCIIsl KOHICHCATOPA;

— 3 MUpKyJsniitauMu Hacocamu B OyniBim TEC;

— 0e3 IUPKYIALIHHUX HACOCIB 3a HAsBHOCTI HPUPOIHOTO
nepeBuIeHHs Jpkepena Haza oyaisieo TEC.

360pomna cxema — 3aCTOCOBYIOTH y pa3l HEZOCTaTHBOL
MOTYXKHOCT1 JpKepena Boau abo 3HayHoro BigmaneHHs TEC Bix
JDKeperna.

IcHyIO0TH Taki BUIM 3BOPOTHUX CXEM BOJOMOCTAYAHHS:

— 13 CTaBKaMH-OXOJIO/DKYBa4aMH. SIK OXOJIOJKYBaJIbHUN
OPUCTPii BUKOPUCTOBYIOTH IMOBEPXHIO MPHUPOAHOI ab0 MITy4yHOL
BomoiiMu. Mics 3a00opy Ta CKUAAaHHS BOAM PO3MIIIYIOTh Ha
MaKCHUMaJIbHO MOJKJIMBIH BiICTaHi OJHE BiJ OJHOTO;

— 3 TpamupHsaMHU. Jls OXOJOKEHHS BOAM CIIOPYIKYIOTh
MOPOKHUCTI 0AIITONOAI0H] criopyau — rpaaupHi. ['paaupHi OyBarOTh
BIJIKPHTI, 1[0 OXOJIOPKYIOTHCSI BITPOM Ta MPUPOIHOIO MUPKYIIAIIEIO
HOBITPs, 1 3 yOyJOBaHOIO OaIlTO, LUPKYIALII0 MOBITPS B SKHX
3a0e3MeuyoTh BEHTWJIATOPH. Terury BOAYy HAacoCaMd NOIA0Th Y
BEPXHIO YacTUHY TpaaupHi. CTiKal04H JOHU3Y, BOJIA OXOJIOIKYEThCS.
OxonomxeHa Boja 30upaeThesi B OaceiiHl i TpaJupHEO, a 3 HbOTO
MUPKYISIIRHUMU ~ HAcoCaMHM TOJA€ThCA HA  OXOJOJKYBaJbHE
o0JaHaHHS,

— 3 po30pu3KyBaibHUMU OaceiiHamu. Ha BigkpuToMy noBitpi
CHOPYJIKY€EThCS OaceilH 13 cortamu-po30puskyBayamu. Temna Boaa
HacocaMM TIOJJA€ThCS Ha COIUIA, OXOJIOMKYEThCSl B aTtMmocdepi
OXoJIoJKeHa 30upaeTbcss B OaceifHl, 3BIICHM LUPKYIALIHHUMU
HAcOCaMHM MOJAETHCS Ha 0XOJIOKYBAIbHE 00JIaJHAHHS.

3mimana (komobinoeana) cxema — 3a HASIBHOCTI JOCTAaTHBOL
KUJIBKOCTI  BOOM Yy  BOAONpUMAui  cHCTEMa  MpaLIoe  sK
NPSIMOCTPYMHUHHA, Y BUTIQIKY HECTadi — sIK 3BOPOTHA.
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6 HacocHi ycTaHOBKM Ten0BMUX Ta aTOMHUX CTaHLLi

6.2 Hupkyasinifini HacocHi cTanuii

[upkymnsamiiHi  HACOCHI CTaHINI BHUPI3HIIOTHCA BEJIUKOIO
PI3HOMaHITHICTIO 3aJIEXKHO BIJI CXeMU BOJOITIOCTAaYaHHS,
komrionyBanHs TEC Tomo. Haifuactime HacocHl  craHIii
PO3MINIYIOTh Ha Oepe3i BOJ0ME a00 PIUKY 1 HA3UBAIOTh OEPETOBUMU
HACOCHUMHU CTaHIIISIMH.

[IpyHIMIOBI  CXeMH  KOMIIOHYBAaHHS  WYUPKYAAUIUHUX
Hacocrnux cmanyinu cucteM 3a0e3neueHHss TEC BUKOPHCTOBYIOTH 1B
OCHOBHI CHCTEMH BOJIOTIOCTAYaHHS: MPSMOCTPYMHHHY Ta 00OOPOTHY 3
BOJIOMaMU-0X0JI0/KyBauyaMu 1 rpagupHsmu. [Ipu mpsmoreuiiiHiit
CHCTEMi BOJOMOCTAa4YaHHS PO3PI3HAIOTH IICHTPATi30BaHy W OJIOYHY
CXeMH IUPKYISMIMHNX HacocHUX cTaHuii. Ilpu neHtpanizoBaHiit
cxeMi (puc. 6.2 @) ciopyKyIOTh OAHY 200 1B HACOCHI CTaHIIi1 1 BOILY
MOJIal0Th 3a3BUYal 10 IBOX MAariCTpaJbHUX TPyOOIPOBOAAX, 3 AKHX Il
BIZIBOJAITH J10 KOHAcHcaTopiB. [lpu Onouniii cxemi (puc. 6.2 6)
MaricTpajibHi  TpyOOmpOBOAM  BIACYTHI, 1 KOXHHMHA  Hacoc
MUPKYJSIIIAHOT CTaHIi Togae Boay Oe€3mocepeHb0 B OJUH 13
KoHAeHcaTopiB. [Ipu 060poTHIi crcTeMi Bog03a0e3neyeHHs] OCHOBHA
Maca BOJH, IO TpOHIIIa Yepe3 KOHICHCATOPH, HAIXOIUTH JIO
OXOJIO/KYBayiB 1 OTIM 3HOBY BUKOPUCTOBYETHCS IS OXOJOKEHHS
KOH/IEHCATOPIB Ta 1HIIMX TETUIOOOMIHHHUKIB.

[TapameTpu HUPKYIALIHHAX HACOCHUX CTAHIIIM BUBHAYAIOTHCS
xapaktepuctukamu oOmagHanHs TEC 3 ypaxyBaHHSIM MOKIUBOTO
posmupenHs. [lomauyy HacocHHMX — arperaTiB  BU3Ha4amOTh 3
ypaxyBaHHSIM poOOTH iX y cucremi (mapajenbHa, 1HAMBIAyallbHA).
PesepBHi HacocH 3a3BUYail HE BCTAHOBIIIOIOTh. 3a3BUYail HA CTAHIIISAX
YCTaHOBJIIOIOTh HE MEHILIE HIK YOTUPH LUPKYJSALINAHI HAacoCH st
TOro, 100 Yy pasi BUXOIy 3 Jaay OJHOrO 3 HUX Oyna 3abe3meueHa
nojiaya He MEHIIE HIXK 75 % po3paxyHKOBOI MaKCUMAaJIbHOT BUTPATH
BOJIU.

Hamip HacocHux  arperaTiB  3ajleXUThb Bl  CXEMH
BOJIONIOCTAYaHHSI.
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PucyHnok 6.2 — Cxemu yupKyaayiitHux HACOCHUX CIaHyiil
npAMOCMPYMUHHOT cucmemu 60003abe3neuenns TEC:

a — yenmpanizosaua, 6 — onouna; 1 — 6yoiena nacocroi cmanyii;
2 — npuminyenHst 360POMHUX KIANAHIE | 3aCy80K; 3 — HanipHi
mpyobonposoou,; 4 — KoHdeHcamopu naposux mypoiu, 5 — 3axpumi
CAMONNUBHI 8I08IOHI KaHA, 6 — BIOKpUMuUL 8i08IOHULL KAHA

Jlna npamocmpymMunnoi i 360pomHoi cucmem i3 2paoupmero
HEOOX1IHUI HaMip BU3HAYAIOTh 32 BUPA30M

H=H,+XAh, (6.1)

Ae  H, — MakCHMalbHa  pIi3HHIS ~ BIAMITOK  piBHIB Y
NpUEMAIBHOMY 1 BUITYCKHOMY pe3epByapax;

>Ah — cymapHi MakcuMalbHI TiIpaBii4HI BTpaTH Ha

HaWOIIBIII HABAHTAXKEHIM JUISHII MEpexXi BIJ
MPUIMABHOTO /10 BUITYCKHOTO PEe3epBYapiB.
Jna cucmem i3 po3opuskysanbhumu d6aceiunamu HeoOXiTHUN

Hamip JOPIBHIOE

H=H,+XAh+H,_,,, (6.2)

ne  H, — PpI3HUI BUCOT MDK COIUIOM 1 pIBHEM Yy
npuiiManbHOMY pe3epByapi;

>Ah — CyMapHi TiipaBiiyHi BTpaTH B TPYyOONpOBOJaX,

o0nanHaHH1, po30pHU3KyBayax;
—  BiTbHMI Hanip y comi (H,,,, =4,5—5wm).

BiNbH.
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6 HacocHi ycTaHOBKM Ten0BMUX Ta aTOMHUX CTaHLLi

Y  IUpKyJAMIMHUX ~ HACOCHUX  CTaHISIX 3aCTOCOBYIOTh
BEJIMKOra0apuTHI HACOCHI arperatd. 3a yMOBamMH pPOOOTH ISt
OeperoBMx HACOCHMX CTaHIIA HaWKpaimie MiIXO0IITh OChOBI,
JiaroHAJbHI Ta BIAIEHTPOBI HACOCH BEPTUKAIBLHOTO BUKOHAHHS.
Benuki Hacocu MarOTh Mally 4acTOTy OOepTaHHs, IO MPU3BOIAUTD J10
30UIbIICHHST Ta0apwTiB SK C€aMOTO Hacoca, TaK 1 MPUBOIHOTO
eleKTpoABUryHa. JlIs BEMMKMX HAcoCiB 13 BEPTUKAIBLHUM
€JIEKTPOJBUTYHOM  JIOIJIBHO ~ 3aCTOCOBYBAaTH  BHCOKOOOEPTOBI
JBUTYHU 31 3HUKYBaJIbHUM PEAYKTOPOM (3MEHILIEHHSI MacHu JABUTYHA
Ta 00’ €My OyaiBeTbHUX POOIT).

beperoBi 1mupkymsmiiini  HacocHi cranmii  (puc. 6.3) 3a
KOHCTPYKIIEIO 1 CKJIaZIOM 0arato B 4OMY IMOMIOHI A0 METiOpaTUBHUX
HACOCHUX CTaHIIIH.

Boponpuitmau Moke OyTH BUKOHAaHMK PpO3AUIBHHM a00
cyMmimeHuM 13 OyxiBieto HacocHoi craHmii. [lo HamipHuX
TpyOOIIpoBoOaxX (KOJIEKTOpax) BOAA MOJAETHCS IO OXOJIOKYBAHOTO
obOnanHanHsa. BiamparpoBaHa BojJa CaMOIUIMBHO MO KaHaly abo
3aKPUTOMY BOJIOBOY CKHIAETHCS B pe3epByap.

Jnsa  migBuIlleHHS  HAAIMHOCTI HA  KOXHHM  arperar
nepeadaveHo Mo /Bl KaMepu BoJoINpuiiMada. Arperatu 3rpyrnoBaHO
Ha JIBa KOJIEKTOPHU, MPUIOMY Tiepe1daueHa MOKIUBICTh TEPEeMHUKAHHS
OJIHOTO 3 HACOCIB I'PYNH Ha IHIINI KOJIEKTOP.

Kamepa mnepemukanHs, /€ BCTAaHOBIIEHI WPUCTPOi AJIs
KepyBaHHsI 3aCyBKaMH, MOke OyTH po3MillleHa B OKpeMiil OyaiBil Ha
BiJIcTaHl BiJg HACOCHOI cTaHII].

Bynisnto HacocHOi cTaHIli 3a3BUYail BUKOHYIOTh Ha3€MHOTO
a00 3ariu0IeHOTO TUITY 32 THTIOBUMH MTPOCKTAMHU.

6.3 EHepreTu4Hi HACOCHI YCTAHOBKH

EnepreTruHi HaCcCOCHI YCTaHOBKH O€3MOCEpEeNHbO i’ €THaH1
0 TEIJIOBOi CXEMM ENEKTPOCTaHIIi 1 3a0e3MeuyloTh LUPKYIIALII0
YKUBHJIbHOT BOJIM B cucTeMi (puc. 6.4).

Konoencamni HACOCHI azpecamu 3a0€3MevyI0Th
BiJIKaUyBaHHsI KOHJIEHCATy 3 KOHJEHcatopa TypOiHM 1 TMOJaBaHHS
roro B aeaeparop. OCoOIMBICTIO pOOOTH KOHJIEHCATHUX HACOCIB €
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MNigKOHTPOAbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLin
BHUMOTa 3a0e3MeUYeHHsI M0/IaBaHHs 3a HAsBHOCTI MapOyTBOPEHHS Ha
BX0Zi B Hacoc. KoHjeHcaTHi HaCOCH MOXYTh MpAIfOBAaTH B PEXKHUMI
CaMOpETyIIIOBAHHS. IX YCTaHOBIOIOTH HA Iojady, Lo 3abe3neuye
NOBHY a00 MMOJIOBUHHY MOTY>KHICTh Hacoca. Ha pucynky 6.4 mokasani
IBa poOOYMX Ta OJWH PE3EpPBHUN KOHJEHCAaTHHM Hacoc Ha 50 %
NPOAYKTUBHOCTI KoTia. KoHAEHcaTHI HAcocH TIOBUHHI MaTH
CTaOULIbHY HaIlipHY XapaKTepUCTUKY, IO 3abe3nedye HaAiiHy
napaieiabHy poOOTy Ha CIUIbHY CUCTEMY.

> HanipHi konexmopu
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PucyHok 6.3 — Cxema depezo60oi yupKkyaayitiHoi HacocHoi cmanyii:
1 — pemonmuuii 3ameop; 2 — cMiMmMEOUUCHA MAWUHA O PEUIMOK;
3 — epyba pewimka, 4 — kamepa sooonpuiimava; 5 — 3ameopu
3 NPUMUCKHUM RIOBICOM, 6 — pyXoma 3axucHa cimka, 7 — 8i08ioHa
meuis, 8 — npomugni Hacocu; 9 — yupKyAAYitHI HacocHi azpezamu;
10 — xamepa nepemuxanms nacocie
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PucyHok 6.4 — Ilpunyunosa cxema mypooonoxa 300 MBm:

1 — mypbosicusunvruil Hacoc, 2 — RYCKOpe3epeHULL HCUBULLHULL HACOC,
3 — nepedysimkneni nacocu, 4 — KOHOEHCAMHI HACOCU; D — OpPeHadCHI
Hacocu; 6 — yupKyaayitini Hacocu, 7 — po3uupiosanbHuil 0ax,

8 — nidiepisau sucoxoeo mucky; 9 — nidiepieau HU3LKO20 MUCKY;
10 — esrcexmop nyckosuii; 11 — oxonooacysau,; 12 — komen
osokopnycuutl, 13 — eumiprosanvha diagpaema; 14 — konoencamop,

15 — deaepamop

Kueunvni nacocuni azpezamu npu3HAYECH! IS TIOJABaHHS
KUBWJIBHOI BOJM B MaporeHepatopu enekTpocranuiil. Ilogauy
KUBUJIBHUX HACOCIB TaK0XK BUOMPAIOTh 3 yMOBHU 3abe3neueHHs 50 %
a0o TOBHOI NPOXYKTHBHOCTI KOTIa. Pe3epBHI HACOCHI arperatu
3a3BUYail BUOMparoTh 3 yMoBHU 3a0e3neueHHs 50 % mpoAyKTHBHOCTI
KoTina. [1yig 0co0aMBO MOTYKHUX TypOOarperariB y JesIKUX BUIAAKaxX
YCTaHOBJICHHS KUBUJILHUX HACOCIB 3/1HCHIOIOTH 0€3 pe3epRy.

BinmoBigHO [0 MpU3HAYEeHHS KUBWJIBHI HACOCHI arperatu
[IOBUHHI 3a{0BOJIBHITH TaKl OCHOBHI BUMOTH:

— TOKa3HUKM HAAIHHOCTI iX poOOTH TOBUHHI OYyTH He
HIDKYMMU BiJl TOKA3HHUKIB HAaIIMHOCTI TypOoarperara,
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— moBWHHA OyTH 3a0e3TedeHa HajiiHa MmapajieibHa podoTa
HAaCOCHHMX arperatiB, Ui [bOTO BOHHM IOBHHHI MaTH CTaOUIbHY
HaIipHy XapaKTepPUCTHKY;

— arperaTH TOBUHHI 3a0e3medyBaTd 3MiHY MapaMeTpiB y
BU3HAUCHUX MEXKaX 3a 3MiHH PeXXHUMY poOOTH TypOoarperara.

JUisi MOTY>KHUX TOJOBHUX >KUBHIBHUX HacociB (Ha 100 %
HPOIYKTUBHOCTI KOTJIA) K MPUBOJ 4aCTO BUKOPHCTOBYIOTH MApOBY
TypOiny. Ilyckope3epBHiI >KMBWIIbHI HACOCHI arperaTd y CBOEMY
CKJIaJl MaroTh TiIpoMy(pTy s OE3CTYMIHYACTOrO PEryIIOBaHHS
nozgadi.

Ha pucynky 6.5 HaBeneHi HaMOUIbII MOMIMPEHI CXEMHU
BBIMKHEHHSI JKMBHJIBHHX 1 KOHJCHCAaTHHX HACOCHHUX arperariB y

teroBy cxemy TEC 0e3 ypaxyBaHHS KUIBKOCTI arperariB i THILY
pUBO/IA.

< 1<y I<IRINIS Ry =

!

PucyHok 6.5 — Cxema ssimknennsn nacocie na TEC:
1 — naposuii xomen; 2 — mypboazpezam, 3 — KoHOencamop;
4 — xonoencamui Hacocu, 5 — nidiepienux nHuszvkoeo mucky (ITHT);
6 — deaepamop. 7 — 6ycmepui nacocu, 8 — HCUBUTLHI HACOCU;
9 — nioiepisnux sucoxozo mucky (IIBT)
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6 HacocHi ycTaHOBKM Ten0BMUX Ta aTOMHUX CTaHLLi

Y cxemi I nependavennii onuH migirpiBad. Tomy neaepatop
npamioe 3a Tucky 20-25 arm i1 Temmeparypu Boam 220-230 °C.
VYurinbHeHHs )KUBUJIBHUX HACOCIB MOBUHHI OyTH PO3BAHTAXKEHI Bij
BUCOKOT'O THCKY. L[5l cxema TpamisieTbes JOCUTh PiJIKO.

Cxema II. llepen neaepatopom ycranoBiaeHo IIHT.
Heaeparop mpamioe 3a 3araJbHONPUUHATHUX 3HAYEHb THUCKY
HacuyeHux mapiB  (3—-10 arm). OcHoBHe mimirpiBaHHS BOIH
snificHioeTbess B IIBT. 3a Takoro cxeMoro mpaiioe OUIbLIICTh
BiTun3HaHux TEC.

Cxema III. 13 3poCTaHHSM THCKY HArHITaHHS >KUBUJIBHUX
HACOCIB YCKIJIATHSAIOTbCA KOHCTPYKIIis 1 BUuroroienus [IBT. ¥V upomy
BUTIA/IKY JKUBUJIBHUNA HACOCHHWH arperar MmoJIUISIIOTh Ha JBa HACOCH:
nepenyBiMKHEHU 1 ocHOBHHUIA, a [IBT BCcTaHOBIIOIOTH MK HUMHU.
Taka cxema BBiMkHeHHs [IBT morpebye mepenbadenHs
PO3BAaHTAXKEHHS Ta OXOJIO/PKEHHS KIHIIEBUX YIIIJIbHEHb OCHOBHOTO
Hacoca.

Cxemu IV iV Binpizastotbes Bin cxem II 1 11T tam, mo nepen
KUBWIBHUMHM HacOCaMM BCTAHOBJIEHI OycTepH1 Aisi 3a0e3neyeHHs
Oe3kaBiTaliifHo1 X poOOTH 32 3a7]aHOTO MIAIOPY.

Cxemu VI i VII nazuBaoth 6e3aeparopuumu. KonaeHcarHi
HACOCH TOJIal0Th BOJY Oe3mocepeqHhO Y BXIAHUH MATpyOOK
KUBHIILHUX HacociB. TaKy cxeMy MO>KHa 3aCTOCOBYBATH 33 HassBHOCTI
JIOCTaTHbOTO PIiBHA Jerasamii »KMBUJIbHOI BOJAM B KOHJEHCATOPI,
BHUCOKOI HaJIMHOCTI pOOOTH KOHJACHCATHUX HACOCIB, 3a0€3MEUEHHS
MOYJIMBOCTI  KOPOTKOYacCHOi pOOOTH JKMBHUJIBHHMX HAcoCiB 3a
HAsSIBHOCTI KaBiTaIii Ha BXOII.

Jns  3anmo0iraHHs  HAAMIPHOMY HarpiBaHHIO BOAM B
JKUBHJIBHOMY HAcOC1 TIPHM 3aKpUTIM HAmipHIN 3acyBlli (3BOPOTHOMY
KJIalmaHi) 4Yepe3 HbOIO 3a JIONOMOIOI0 KJIAlaHa perUpKyIsIil
3MIMCHIOIOTh MPOIMYCKaHHS MIHIMaJbHO HEOOXIAHOI BUTpPATU BOIU
JUIs BifiBeleHHs Teruia. PoOOTy KiamaHa perupKysiii y3roaxyoTh
13 TIOJIO’KEHHSIM 3BOPOTHOTO KJIAallaHa.
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
KouTpoJabHi nuTanHs 10 po3ainy 6

1 Sxi cxemH BOAOIOCTaYaHHS 3aCTOCOBYIOTH Ha TETUIOBUX
Ta ATOMHHUX €JIEKTPOCTAHIIISX?

2 JSIki  ICHYIOTb BHIM  HNPAMOCTPYMHUHHHX  CHCTEM
BOJIONIOCTaYaHH?

3 SIki icHYyIOTh BUAM 3BOPOTHHUX CHCTEM BOJOMOCTauYaHHs?

4 Y yoMmy monsrae BiIMiHHICTb IIEHTPaJIi30BaHO1 Ta OJI0YHOT
CXEM ITUPKYJIAMINHIX HACOCHUX CTAHIIIN?

5 Sxum crocoboM BH3HAYAIOTh HAIp HACOCHHMX arperarib
HUPKYISIAHUX HACOCHUX CTaHIH?

6 JSIke oOCHOBHE HAacOoCHE OOJIaJHAHHS 3aCTOCOBYIOTH B
E€HEPreTUYHUX HACOCHUX YCTaHOBKAX?

7 Ski BUMOTH BHCYBalOTh O JKUBWJIBHHX HACOCHUX
arperatiB?

8 VY yomy monsirae BiIMIHHICTh MK CXeMaMH BBIMKHEHHS
HacociB Ha TEC?
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7 HacocHi cTaHuii marictpanbHux HadTonposoais
Po3aia 7
HacocHi cranunii maricrpajibanx HagTonpoBoais

7.1 MaricTpaJjibHi HacocHi cTaHmii

Micust po3MillleHHsI HACOCHUX Ta KOMIIPECOPHUX CTaHIIA Ha
Tpaci TpyOONpOBOAIB BH3HAYAIOTh BIANOBIAHO O TiAPaBIIYHOTO
PO3paxyHKYy.

3aranbHy KUIbKICTh HACOCHUX CTaHIINA # Ha MariCTpajbHOMY
TpyOOIIPOBO/Ii BU3HAYAIOTH 3 OallaHCy €HEepriil:

n-H, =z,—z +2ZAh, (7.2)
e Hcm — CyYMapHHMH CTaTUYHMI Hamip OJIHI€T HACOCHOT
CTaHIIIT;
2,7, — reogemtmi BIIMITKM  TOYaTKy 1  KIHIA
Maricrpai,
>Ah — CyMapHi riipaBiivyHi BTpATH B MaricTpali.

ITin yac po3paxyHKy 71 OKpYINIIOIOTH O IJIOrO0 4Mciaa, a
HPOMYCKHY 3/IJaTHICTh MaricTpajii Ha OKpeMHUX JUISHKAX BUPIBHIOIOTh
3a JI0IOMOT'O}0 JIYITIHTIB — MapaieIbHUuX TpyOONnpoBO/IiB HA OKPEMHUX
TUTSTHKAX MaricTpadti.

I'enepanbHuii naH cTaHlii MICTUTh KOMIUIEKCHE PIIICHHS
IUIAaHYBaHHS Ta OJIarOyCTPOIO TEepUTOpii, po3MillleHHS OyaiBenb 1
CIOpYZ, TPAHCIOPTHUX KOMYHIKAII Ta I1HXKEHEPHUX MEPEK
BIJIMOBITHO JI0 ICHYIOYMX HOPM HPOEKTYBAaHHS # KOHKPETHHX
re0JIOTIYHMX 1 T1IPOre0IOrTYHUX YMOB Ta pelibe(dy MiCIIEBOCTI.

[Tpubnu3Huii niaH po3MmiimieHHs Oy/iBesNb 1 CHOpPYA Ha
MalilaHuyuKkax HadTonmepekauyyBaJbHOI CTaHILIi HaBEAEHO Ha
pucyHky 7.1.

['onmoBHa mepexadyBalibHa CTaHIIISI MICTHTh Y CBOEMY CKJIAJII:
HACOCHY; pe3epBYyapHUil MapkK; KaMepy 3arycKy IpUCTPOIB OUUIIICHHS
TpyOOIIPOBO/IIB, CYMIIIIEHY 3 BY3JIOM ITiIKIFOYCHHS MTepeKavyBaTbHOT
CTaHLIi 0 MaricTpajibHOTO TPYyOONPOBOAY; MEPEXY TEXHOJIOTTUHUX
TpYyOOIPOBOIB 13 MaliJaHUMKaMH (DUIBTPIB Ta KAMEpaMH 3aCyBOK a0
BYy3JIaMHU NIEPEMUKAHHS; 3HHKYBAIbHY €JIEKTPOCTAHIIIIO 3 BIIKPUTUM
PO3MOALTHFHUM MPUCTPOEM 200 €NIEKTPOCTAHIIIIO JJIs BIACHUX MOTPEO,
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MNigKOHTPOAbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLin
SKII0O OCHOBHI HAacoCcH oOOJaJHaHl TPUBOJOM BiJ JBUTYHIB
BHYTPIIIHBOTO 3rOPSHHS a00 Ta30TYpOIHHMX YCTaHOBOK; KOMILIEKC
CHOPYA UIsl BOJOIIATOTOBKMA Ta BOJ03a0e3NEUYeHHsT CTaHIii Ta
JKUJIOTO TOCEJICHHS;, KOMIUICKC KaHai3alliiHUX CIOPY/; KOTEIBHIO 3
TEIJIOBUMU MepeKamu; 00’ eKTH JOTIOMI>KHHUX CITYXO0;
aJMIHICTPATUBHUHN OJIOK 1 CKJIAJICHKI MPUMIIICHHS.

_h

Pucynok 7.1 — I'enepansnuii nnan nacocnoi cmanuyii

[IpoMixkH1 IepekauyBaJIbHI CTAHI[Il MAIOTh Y CBOEMY CKJIaJl Ti
cami 00’€KTH, 110 ¥ TOJIOBHI, ajle MICTKICTh iX pe3epByapHHUX MapKiB
3HaYHO MEHIIIA, HK Ha TOJIOBHUX CTaHI[ISX.
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7 HacocHi cTaHuii marictpanbHux HadTonposoais

7.2 TexHoJioriuni cxeMu Ha)TONepeKavYyBaJbHUX CTAHIIH

[IpunnumoBa cxemMa  KOMYHIKaIllid, 1o  mnepeadadae
MPOBEJICHHS OMepalliid i3 mepekadyyBaHHs, Ma€ Ha3BY TEXHOJIOTIYHOI.
OCHOBHI BYy3JIM TE€XHOJIOTIYHHUX CXEM — OOB’SI3yBaHHs MIAMIPHUX Ta
OCHOBHHX HACOCIB 1 pe3epByapiB.

3aJIe)KHO BIJI CXEMH TPHUETHAHHS HACOCIB 1 pe3epByapiB
OPOMDKHUX  CTaHIIW MOXHA  3/IMCHIOBAaTH  PpI3HI  CHUCTEMH
nepexkayyBaHHs HapTH Ta HAPTOMPOAYKTIB TPYyOOIPOBOJIAMM.
3a3BuYail BUIUIAIOTH TakKi CXeMH [epeKkadyBaHHs (puc. 7.2):
MOCTaHUIWHY (@), Yepe3 OAMH pe3epByap HacocHOi ctaHuii (), 3
i1’ eIHaHUM pe3epByapoM (8), i3 Hacoca B Hacoc (2).

Ha pucynky 7.2a moka3aHa TIOCTaHI[IiHA  cHCTeMa
nepexkayyBaHHs, ab0 cUCTeMa IepeKavyyBaHHS dYepe3 pe3epByapH
HacocHUX craHii. Hadra npuiiMaeThcs modyeproBo B OAMH 13
pe3epByapiB CTaHIIi1, TOJaHHS HA HACTYITHY CTAHIIIIO 31HCHIOETHCS 3
iHImoro pesepByapa. lloueproBe 3amOBHEHHS Ta CIIOPOXKHEHHS
pe3epByapiB CTaHII JO3BOJSIOTH BUKOHYBAaTH JIOCTATHbO TOYHUHN
00JTiK MepekayyBaHHs Ha)TH, 10 HAJIXOAUTH 13 MONEpeIHbOI CTaHIIi,
1 y Toil caMuii yac BecTu OOJIIK BiJIKAUyBaHHs HA HACTYIHY CTAHIIIIO.
3a 1i€l cucTeMM nepeKkadyBaHHs BiI0YBalOThCS 3HAUH1 BTpAaTH HaTH
BiJl BUIIAPOBYBaHHS, TOMY I HEJOLIIbHO 3aCTOCOBYBATH IIiJ| 4Yac
nepeKkadyBaHHs cupoi HaTH Ta CBITIMX Ha(TONPOIYKTIB.

[Tlin wac mepexkauyBaHHS dYepe3 OIWH pe3epByap HACOCHOI
ctaHii (puc.7.2 6) HadTa BiA MOMEPEeaHBOI CTaHIIi HATXOIUTH N0
pe3epByapa, 1o € 6ydepom, Ta 0OIHOYACHO BIAKAYYETHCA 3 HHOTO. L5
cucreMa HE JI03BOJsIE BHUKOHYBAaTH  IOCTAHLIAHOTO  OOJIKY
nepekadyBaHHs. BTpatu HadTH Bl BUMapoByBaHHSA Mij yac poOOTH
3a LIEI0 CXEMOI0 € TaKOX BETUKMMH BHACTIOK MOCHJIEHOTO PYXY
HapTtu B pesepByapl. Ll cucrema, sk 1 mocTaHIiiiHa, He
pEeKOMEH/I0OBaHa Il IepeKauyBaHHS CHpoi HaTH Ta CBITIMX
Ha(TOMPOIYKTIB.

binbm gockoHanma cucTeMa MepeKadyyBaHHS 3 IMMiJ] €HAHUM
pe3epByapoMm MojiaHa Ha pucyHKy 7.2 6. PiBenb Hadtu B pesepByapi
KOJIMBAE€THCA 3QJIKHO BiJl HEPIBHOMIPHOCTI HAIXODKCHHS Ta
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NigKOHTPO/IbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLi
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Pucynox 7.2 — Cucmemu nepexauyeanns:
H — nacocna cmanyia,; 11 — npuimansruii pezepsyap, P — eumpamHutl
pesepeyap; 1IP — nputivansno-eumpamuuii pezepgyap,; B — eumknenuti
peszepeyap, K — nio’eonanuii pezepgyap

BifkauyBaHHg Hadtu. ITig yac cuHXpoHHOI poOOTH CTaHIii piBEHb
HaTH B MiA’€HAHIA €MHOCTI 3aJIMIIAETHCS MPAKTUYHO HE3MIHHHM.
Brparn HadTH Bia BUNApoOBYBaHHS B LIbOMY pa3i € MEHIIMMHU. 3a
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7 HacocHi cTaHuii marictpanbHux HadToNpoBoAiB

Has’BHOCTI aBTOMATHYHUX JIYMIBHUKIB IO CHCTEMY TepeKadyyBaHHS
MOXKHA PEKOMEHIYBAaTH JJIs MAaricTpajJbHHX TPYOONIpPOBO/IIB,
o0JaIHaHUX MOPIIHEBUMHU HACOCAMHU.

3a cucreMu MnepekadyBaHHS 3 Hacoca B Hacoc (puc. 7.2 e)
pe3epByapH MPOMIKHHUX CTAHIIIM B3araii BiJl’ € IHYIOTh BiJl MaricTpai.
PezepByapn BUKOPUCTOBYIOTH JIMIIE€ JUIsI OpUAMaHHS HapTH 3
TpyOOIIpOBOy TiJ 4Yac aBapiii abo peMoHTy. Y pasi Bii €IHAHUX
pe3epByapiB yCyBarOThCS BTPATH BiJl BUIIAPOBYBAaHHS Ta MOBHICTIO
BUKOPHUCTOBYETbCA MiAmip momnepenHboi cranmii. Llg cuctema
nependavae TOBHY CHHXPOHI3AIlI0 TIEpeKadyBaHHS Ta MOXKE
3aCTOCOBYBAaTUCS TiJ 4Yac oOONagHaHHS CTaHIIi BiIUEHTPOBUMU
HACOCAMHU.

HacocHi craHiii 3 TOUKH 30py MOCIITOBHOCTI TEXHOJIOTIYHUX
IPOIIECiB MOYKHA MOJUTMTH HA TaKi OCHOBHI 00’ €KTH: pe3epByapHUI
napkK, 110 CKIIAJA€THCS 3 ACKUIBKOX pe3epByapiB 13 MPUIMAIbLHUMU Ta
BUITYCKHUMH TPYOOTIPOBOaMH; HACOCHO-IBUTYHHU 3211, MaHi(pOIbT
— BiaKkpuTe ab0 3aKpUTE MIPUMIIIEHHS, B SIKOMY 30CEpEKEeHI 3aCYBKH,
3BOPOTHI KJIamaHu, QUIbTPH TOLIO; KaMEPH MyCKaHHS Ta MpUHMaHHS
HPUCTPOIB OUMIIEHHS TPYyOOIIPOBOIIB.

Jlo ckiany TrojIOBHUX Ne€peKauyBaJbHUX CTaHIIH BXOJIUTh
pe3epByapHUil mapk ans 3abesmeueHHs Oe3nepebiiiHol poboTH
TpyOOIIPOBOy, a IiJl 4Yac MOCTIJOBHOTO IepeKauyBaHHS — IS
HaKOMUWYEeHHs HAQTOMPOTYKTIB.

Pe3epByapHi mapku MPOMDKHHMX CTaHIIM MalOTh HEBEJIMKUN
00’eM abo B3araii BiacyTHi. OOB’S3yBaHHsS pPE3€pPBYapHOIO MapKy
(puc. 7.3 a, 6) MOXXHA BUKOHYBaTH JBOMa Bapiantamu. [Ipu nepmomy
BapiaHTi (puc. 7.3 @) KOJEKTOp ac CHOYXHUTb JJs 3alOBHEHHS
pe3epByapiB |-V uepes 3acyBku 3 HeMaApHUMH HOMEPAMH, a KOJIEKTOP
bd € BcMOKTyBambHHM, 1O SIKOMY 4Yepe3 3aCyBKH 3 MapHUMHU
HOMepaMH HadTy BiAKAYyIOTh HACOCAMH CTaHITIi.

IIpu gpyromy BapiaHTi 00B’s3yBaHHS (puc. 7.3 0) ans
KOXKHOTO pe3epByapa mnepeadadeHuil caMOCTiMHHI mnpuitMaibHO-
BIJITYCKHUI TpyOONPOBij, a KepyBaHHS 3aCyBKaMM 30CEepe/IKEHE Ha
MaHionpal. 11 cxema no3Bossie mpuiiMatu HadTy 3 OyAb-SKOTO
npoMHcIy B Oyab-sIKUil pe3epByap Ta OJHOYACHO BiJKauyBaTH ii 3
JIOBIJILHO BUOPAHOI EMHOCTI.
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MNigKOHTPOAbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLin

Ha romoBHUX cTaHIsAX mependavyacTbCsl BCTAHOBJICHHS

HiAMIPHAX HACOCIB, IO 3a0e3MedyloTh Oe3KaBiTaliifiHy poboTy

OCHOBHHX HacociB. [lianipHi HacOCH 3aJIeXHO BiJ iX XapaKTEPUCTHUK
MOXYTh OyTH 3’€/IHaHI SIK TOCJIIJOBHO, TaK 1 MapaebHO.

~

a 0

% O ®
Lo HU[UL’/ﬁ

“TTC T Bapoucny 1

X[ _X ‘X[‘X 13 npomucny 2
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Pucynok 7.3 — O66’a3yeanna pesepgyapnozo napxy

13 nonepeduyoi
CcmaHyl aco
3 /-/ummmpaw[/zy

1

Ot0

OOB’si3yBaHHs AJIs MOCITIOBHOI poOOTH OCHOBHUX HAcoOCiB
noka3zaHe Ha puUCyHKY /.4. HaBenena cxema 0OB’si3yBaHHS J03BOJISIE
TaKO’ 3/11HCHIOBATH 3BOPOTHE MepeKkadyBaHHS HapTH 3 MaricTpai B
pe3epByapHUi mapk (HampuKIaz, MiJ Jac aBapii Ha HarHITAIBHOMY
TpyOONPOBO/Ii) 32 JOMOMOTOO MiJIMIPHUX HACOCIB.

VY neskux BHUMNAAKax 3acTOCOBYIOTH MapajesbHe, a 1HOHl i
HOCJiI0BHO-TIapaJieNibHe 3’ €IHAaHHS OCHOBHUX HACOCHUX arperaris.

TexHomoriuHa cxema TOJOBHOI IepeKadyyBajJbHOI CTaHIT
HaBeJleHa Ha PUCYHKY 7.5.

[ToTpanuBmm Ha MaWJaHYUK TOJIOBHOI cTaHIii, HadTa
OpoxXoauTh dYepe3d kamepy ¢uibTpiB 10, ne oummyerscs BiX
MEXaHIYHUX JIOMIIIOK, TIOTIM dYepe3 Kamepy BuTparomipiB 12 Tta
KoJIeKTopamMH 4epe3 MaHionbau 16 Hanxoaute 10 OyIb-SKOTro 3
pesepByapiB 17. Ilicma BiacroroBanHs HadTa uepe3 MaHipoiabau
HAJIXOJUTH JI0 MiAMipHOT HacocHoi crauiii 15. [Torim miamipHi Hacocu
MoIar0Th Ha)Ty Ha BCMOKTYBAJIbHY JIIHIIO OCHOBHOI HACOCHOT CTaHIIIT
5. IIpoHmoBImK MOCTIIOBHO HACOCHI arperatd, IO MpaiioloTh, Ta
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7 HacocHi cTaHuii marictpanbHux HadTonposoais

KaMepy peryroBaIbHUX KJIanaHiB 8, HadTa IiJl TACKOM Yepe3 KaMepy
3aIycKy 7 OTparuis€ B MaricTpaib.

“dnkdk |0

i

Y mazicimparns

i

L5 pesepbiapit

Pucynok 7.4 — 006’a3ysanus Hacocieé 011 nOC1i006HOT pobomu:
a — 6ci Hacocu 3 €OHAaHI NOCAI008HO; 6 — OCHOBHI Hacocu 3 €OHAHI
nocaioosHo, nionipui — napanenvro, Oz, O3 — OCHOBHI HACOCU;
11, IT; — nionipui nacocu; @1, @2 — ginompu; |-V — 360pomui knananu
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Pucynoxk 7.5 — Texuonoziuna cxema 20106H0i nepekauysaibHoi
cmanuii:
1 — pesepsyap-36ipHuk 6umoxis, 2 — KoieKmop UMOKI;
3 — Konekmop po3eanmagicenst, 4 — MazicmpanbHull Hacoc;
5 — nepexauysanvua nacocna cmanyis; 6 — pecynroganbHa 3aCniHKA;
7 — ey301 3anycky, 8 — ey3on pecyiamopie mucky, 9 — 8y30.1 360pomHuUx
xaanamie; 10 — ginemp; 11 — sumiprosanvHuil 8y301;

12 — sumpamomipu, 13 — 3acyexa, 14 — nionipuuil nacoc; 15 — nionipna

HacocHa cmanyis; 16 — eyznu nepemuxanus (Manighonvou);
17 — pezepsyapu

TexHonoriuna cxema TMPOMDKHOI CTaHIIi HaBeneHa Ha
pUCYHKY 7.6.
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Pucynok 7.6 — Texuonoziuna cxema npomizicnoi nepekauysanpHoi
cmanuyii 6e3 emHocmi:

1 — peeynosanvua 3acninka;, 2 — 8y30.1 NponycKauusa,; 3 — 8y30i
Qinempie; 4 —3acyexa; 5 — 3anyprosanvruil Hacoc, 6 — pezepsyap-
30IpHUK 6UMOKIB, 7 — V30 CKUOAHHSA X6uni mucky, 8 — pezepgyap-

30IPHUK CKUOAHHS YOAPHOL X6UNi ma po3sanmadicenus; 9 — 360pomuuil
kaanan,; 10 — 3anobixcnuti knanau,; 11 — nacoc 8i0Kavy8anHs 6UMOKIE,
12 — konexmop poszeanmasicenns, 13 — Konexmop sumoxis;
14 — macicmpanvruil nacoc; 15 — nacocha cmanyis

4/{‘5

Hadra Bim momepenHboi cTaHIii 3 THUCKOM, OUIBIIMM abo
TaKuM, IO JIOPIBHIOE HEOOXiTHOMY Il Oe3kaBiTauiiHOI poOoTH
HACOCIB, HaJXOIUTh N0 TPHUCTPOIO NPHUAMAaHHS Ta IyCKaHHS 2, a
HOTIM, IPOHIIOBIIN GUIBTPU 3, MOTPAIUIE€ HA BCMOKTYBAJIBHY JIHIIO
HacocHoi 15. TlpoiimoBmm arperatd, IO TMOCTIIOBHO MPAIiOIOTh,
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
HadTa Yepes perymoBaibHI KiIamaHu 1 1 mMpuCTpiii MpUHMaHHS Ta
MyCKaHHS CIIPSIMOBYETHCS B MariCTpab.
VY HaBeIeHHX TEXHOJOTIYHUX CXEMax KOXKHHUH 13 HAaCOCHHX
arperatiB MO>ke OyTH PEe3EpBHUM.

7.3 OcHOBHeE Ta 10NIOMiKHe 00/1aJHAHHSI MaricTPaJbHOI
HACOCHOI CTaHMIl

Hacocu

s nepekadyBaHHs ~ HadT Ta  HAQTONPOAYKTIB
BUKOPHCTOBYIOTh TIOPIIHEBI Ta BiIUEHTPOBI Hacocu. Bubip
HAaCOCHOTO  arperara  BHU3HAYAEThCA  TEXHIKO-€KOHOMIYHHMHU
IOKa3HUKaMH 3 ypaxyBaHHSAM yMOB Horo ekcruryaTaunii. Sk nopiuHesi,
TakK 1 BiILEHTPOBI HACOCH MAIOTh MEBHI IIEpeBaru Ta HeIOJIKH.

Jlo mepeBar BiJIIIEHTPOBUX HACOCIB BITHOCSTH:

— BIJIHOCHO HEBEJHKi rabapuTHI po3MipH Hacoca 3a BETUKUX
[0Ja4 Ta BUCOKHUX HAIopiB;

— TPOCTOTYy Oe3rmocepenHbOro NMpUEIHAHHS Bajla Hacoca JI0
IIBUJKOX1JHOTO MPUBO/IA;

— BIAHOCHO MEHIIY BapTICTh IOPIBHSHO 3 MOPIIHEBUMH,
IPOCTOTY PEMOHTY Ta €KCILTyaTallii;

— MOXJIMBICTH IIMPOKOTO PETYIIOBAaHHS PEXXUMY poboTu 0e3
3YNUHEHHS arperara;

— MOXJIUBICTb HNOCHIZOBHOI  poboTH 3 IHIIUMH
BIJILIGHTPOBUMH HACOCAMH 32 HEJJOCTATHHO BUCOKOT'O HATOPY;

— BHCOKMM K. K.J. MiJl 4Yac TMepeKauyBaHHs MaJoB’sI3KUX
HaQT;

— MOXJIUBICTH NepeKadyyBaHHS HA(T, 10 MICTITh MEXaHIuHI
JIOMIIIIKH.

J1o HeToIMIKIB BIAIIEHTPOBUX HACOCIB BITHOCSTH:

— IIBUJKE 3MEHIICHHs MOjayi, Halopy Ta BCMOKTYBaJbHOI
3JIaTHOCTI B pa3i 3pOCTaHHS B’SI3KOCTI PiIUHM;

— O00OB’A3KOBE 3aJMBaHHS Iepe]] MYCKOM Ta MOCTIHHUN
OiAmip 3a HOPMaJbHOI eKCIUTyaTalii 3 MeTol 3amoOiraHHs
BHHHMKHEHHIO KaBiTallil;

— BIJIHOCHO HEBEJIMKUH K. K. [I. 32 MAJIMX 110/1aY;
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7 HacocHi cTaHuii marictpanbHux HadToNpoBoAiB

— BIJHOCHO MaJIuii iHTepBal eeKTUBHOI poOOTH Hacoca.

[TopiiHeBi HacocH MalOTh TaKi EPEBary:

— BHCOKHH K. K. 7., IO ICTOTHO HE 3MIHIOEThCSA BiJ 3MIiHH
B’SI3KOCTI PiIUHU;

— TPaKTUYHY HE3AJICKHICTh HAIIOPY HAacoca BiJl MMoAadi.

[Ipore mopIIHEBI HACOCU MArOTh ICTOTHI HEJOJIKUA 3 TOYKHU
30py iX 3aCTOCYBAaHHA IIiJi 4aCc MaricTpalibHOrO TPAaHCHIOPTYBAHHS
Ha(T Ta HAQTOMPOTYKTIB:

— BEJMKI rabapuTHI pO3MIpHU 32 BEJIMKUX M0/1aY;

— 00MeXeHY MOXKIIUBICTD PETYIIOBAHHS PEXUMY poOoTH 6e3
3YNUHEHHS;

— BIJJHOCHO BHICOKY BapTiCTh HACOCIB Ta HACOCHUX CTAHIIIN;

— CKJIAJHICTh eKCIUTyaTallii, HeOOX1IHICTh BEIUKOI KITbKOCTI
KBaJTi(hiKOBAaHOT'O OOCITYTOBYIOUOTO ITEPCOHATY;

— HEOOXIJHICTh YCTAaHOBIEHHS KOMIICHCATOPIB IMyJbcallii
JUTSL 3SMEHIICHHS MyJIbCALlid PIAWHY, Y BUTIISAL TOBITPSIHUX KOBIIAKIB,
0 TMPU3BOJUTH [0 HEOOXIAHOCTI YTPUMYBaTH KOMIIPECOPHE
o0JIaHaHHS,

— HEMOXJIMBICTh NepeKayyBaHHs Ha(TH, 3a0py/THEHOT HAaBITh
HE3HAYHUMH TBEPAVMH JOMIIIKAMH, IO IPU3BOJUTH J0 PYHHYBaHHS
KJIalaHiB, TOBEPXOHb IIMIIHAPIB Ta IUTYH)KEPIB.

binblmr muMpoKoro BUKOPUCTAHHS IMiJ] Yac MaricTpaJbHOIO
TpaHCHOPTYBaHHS HaTH Ta HAPTOMPOMYKTIB HAOyNIW BiJLEHTPOBI
Hacocu. [lopmiHeBi HacocH KOHKYPEHTOCHPOMOKHI JIMILIE I Yac
nepeKavyyBaHHS BUCOKOB SI3KUX PiIHH.

Jlnst HOpMalbHUX YMOB pPOOOTH BIALIEHTPOBOTO Hacoca
HEOOXIHUN mMmiamip Ha HOro BXOMl, SKWH 3a3BUYA CTBOPIOETHCS
JOTIOMDKHHUM TN PHAM HacoCoM ab0 3a paXyHOK HEBHKOPHCTAHOTO
HAropy MonepeaHboi HACOCHOI cTaHIil. Y 1bOMY pa3i OCHOBHUI Ta
MiAMIPHAN HACOCH TIOBUHHI MaTH OJTHAKOBI MO1ayi.

[Tigmipai  Hacocm  TOBUHHI  3a0e3medyBaTH  XOPOIIY
BCMOKTYBJIbHY 3aTHICTh, TOMY BOHH €KCIUTyaTYIOThCS 3@ BiTHOCHO
HU3BKOT 4acTOTH OOepTaHHs Bajla, MAlOTh OJHE PoOOYe KOJeco 3
JIBOOIYHUM TMIABEACHHSIM pPIIAHA Ta BCTAHOBIIOIOTHCS SKOMOTA
OnrK4e 10 pe3epByapiB.
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KoncTpykitis HaQTOBMX MaricTpalbHUX HAcociB Oarato B
YOMY BU3HAYA€THCS OCOOJIIMBOCTAMU IX €KCIUTyaTallii:

— 3a0e3MeYeHHIM MMOKEK00E3IEYHOCTI;

— pobororo B aBapiiHOMYy pexuMi 0e3  mocTiiHOi
MPUCYTHOCTI OOCIIYTOBYIOUOTO IEPCOHATY;

— MOETAITHUM YBEJICHHSIM B €KCIUTyaTalliio;

— BIAKPUTUMU HACOCHUMH CTAHI[ISIMU.

OCHOBHI BUMOTH JI0 KOHCTPYKIii HAQTOBUX MaricTpaibHHUX
HACOCIB:

— 3a0e31eUeHHs M0KEX0- Ta BUOYX00€31eUHOCT;

— KOpIlyC Hacoca TOBHHEH BUTPUMYBaTH MOTPiIHHUN
pobounii TUCK;

— pobota Hacoca MOBUHHA Oyt MOBHICTIO
ABTOMAaTH30BaHOIO;

— HAcoCH MOBUHHI KOMIUIEKTYBATHUCS 3MIHHUMHU POTOPAaMH Ha
0,5; 0,7 ta 1,25 HoMiHaILHOI ITOHa4i I 3a0€3IeUeHHI EKOHOMIYHOT
poOOTH MIPH MOETAITHOMY BBE/ICHHI Ha()TOMPOBO/IY B €KCILTyaTallilo;

— 3abesmnevenHs podoTH Hacoca 3a Temrneparypu +50 °C;

— BHCOKHH CTyMiHb yHi(IKaIlii;

— rapHa peMOHTONPUJATHICTb.

I{i BUMOru peani3yroTbcs B KOHCTPYKLil HaQTOBUX HACOCIB

TakK:

— 3acTOCyBaHHS  MaTepialiB, fKi  HE  JONYCKalOTh
ICKpOYTBOPEHHS;

— BHCOKHH CTyMiHb yHi(iKallli eIeMEeHTIB Hacoca;

— BHUCOKHMM CTyHiHb repMeru3anii (KIHIEBI YIIUIbHEHHS
TOPILIEBOTO THUITY 3 PE3EPBHUM TOPLIEBUM YIIUIBHEHHSIM 1 HOCTIHHUM
KOHTPOJIEM BUTOKIB);

— rapHa  peMOHTONPUIATHICTH  (3aMiHAa  TOPIIEBOTO
yIIIJTbHEHHS 0€3 3HIMaHHs KOpIycy MiAIIUITHUKA TOLIO);

— KOpIIlyC Hacoca Ta KIHLEBl YIIUJIBHEHHS pO3paxOBYIOTh
3a3BHUYail Ha MOTPiHHUI poOOUNii THCK;

— HasBHICTb 3MIHHUX POTOpPIB (A MOETAIHOTO BBEACHHS
Ha(TOMMPOBOIY B E€KCIUTyaTallifo HEOOXiJHI HACOCH 3 IMOCTIHHUMH
HAIopaMu, ajie Pi3HUMH [T0JIa4aMu ).
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7 HacocHi cTaHuii marictpanbHux HadTonposoais

BiTun3HsHa TpOMHUCTIOBICT, BUITyCKa€e Ha(TOBI HACOCH, IO
3aCTOCOBYIOTBCSI ~ HA  MariCTpaJibHUX  TpyOompoBojax  uis
nepexkayyBaHHs HadTH Ta HAPTOMPOAYKTIB 13 TEeMIIepaTyporo 0
80 °C, 3 KiHEMaTH4HOIO B’SI3KiCTIO, HE BHINOK HDK 3 cM%/c, Ta
BMICTOM MEXaHIYHMX OOMIIIOK, He OibiuM 3a 0,05 %.

3anexHo BiJ HEOOXIAHMX IapaMeTpiB rOJOBHI MaricTpaibHi
HACOCH MAIOTh TaKi KOHCTPYKTUBHI CXEMHU:

— npu mnogayax g0 1000 Me/rom  — TOPU30HTAJBHI
OaraTocTyreHeBi ogHOKOpIyCHi (puc. 7.7);

— mpu Tojadax Oubmmux abo TakuX, IO JIOPIBHIOIOTH
1250 mM3/ron, — TOPU30HTANIbHI OJJHOCTYIEHEB] CHipalIbHOTO THUITY []
(puc. 7.8);

— migmipHi  MarictpayiibHi  HadTOBI HAcocH, SKi MaloTh
BEPTUKAJIbHY OJIHOCTYyIIeHeBY KoHCTpyKLito Triry HIIB (puc. 7.9) a6o
ropu3oHTainbHy Tuny HM;

— HacoCHM  BiJKauyBaHHS  BHTOKIB —  BEPTUKaJbHI
Oaratoctynenesi (rmoaaya 1o 50 m3/rom i Harip 10 350 m).

Hacocu cepii HM tuny /| — BiALEHTPOBI, OJHOCTYIEHEBI,
TOPHU30HTAJIBHI, cripajbHOro TUMy. [IaTpyOKku HacociB po3MillleHi B
HWKHIM 4acTHHI KOpIyCy Ta CIpsIMOBaHI B pi3Hi 00ku. PobGoue koneco
3 IBOOIYHMM BX0/10M 3a0e31euye po3BaHTAKEHHSI pOTOPa BiJ] OCbOBHX
3yCWib. 3aJMIIKOBI OChOBI 3YCHWJIIS CHPUMMAIOTHCS pajialbHO-
YIOpPHUMH HiamunHukamu. OmnopamMu poTopa € MiAIIUIHUKA
KOB3aHHS, JI0 SKMX TOJAE€THCS MAcjo BiJl IEHTPaJi30BaHOI CUCTEMHU
3MallyBaHHS Ta MacI00XO0JIOKEHHS.
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BEIEE

Pucynok 7.7 — Hacoc nagpmoseuit mazicmpansnuii muny HM
ceKuiinuil

Pucynok 7.8 — Hacoc nagpmosuii mazicmpanvnuin HM
muny /]
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7 HacocHi cTaHuii marictpanbHux HadTonposoais

Pucynox 7.9 — Hacoc nagpmoeuii nionipnuii epmuxanvHuii
muny IIHB

Hopmanenuit  psg  HacociB  cepii HM HaBemeHo Ha
pucynky 7.10, ne mone Q — H Bu3Ha4Yae Mexi pamioHAIBHOI POOOTH
Hacoca 3a BHMCOKMX 3HAueHb K.K.J. Bepxusa umiHia 2-3 €
XapaKTEPUCTHKOI0 HACOCA 32 MAKCUMAIILHOTO 30BHIIIHBOTO JiaMeTpa
Kojieca, HWXKHsS JiHiA 1-4 — 3a MiHIMAJIbHO PEKOMEHIOBAHOTO
JiaMeTpa, OTpUMYyBaHOTO 00TOUyBaHHSM Kojieca. Jlinii 1-2 ta 3—4 €
PEKOMEH0OBaHUMH OOMEXEHHAMH 3a K. K. 1. Hacoca. [Tonaui, MeHi
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MNigKOHTPOAbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLin
BiJI HOMIHQJIHO1, MOKHA OJIEPKATH ITUISIXOM BHKOPUCTAHHS 3MIHHUX
poTopiB.
[Mudp 3anucy B momi Q—H, manpuxinax HM 360460,
osnagae: HM — macoc Mmarictpambhumii, 360 — momaua (m3/rox) 3a
HaWO1IBIIIOr0 3HAYCHHS K. K. 1. Hacoca, 460 — Hamip Hacoca (M).
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Pucynok 7.10 — Hopmansnuii psao eiouenmposux Hacocie
0J151 MAZiCMpanbHuX HAPHmonpooyKmonpoeooie

Ha warictpaneHux TpyOomnpoBojax g NepeKauyBaHHS
BUCOKOB’SI3KMX Ha()T 3aCTOCOBYIOTH IOPIIHEBI HACOCH, MEPEBAXKHO
TPUIITIHIPOBI moaBiitHo1 il Tumy HT-45 (puc. 7.11). Illudp Hacoca
o3Hauac: H — nadrosuit, T — Tpuumtinaposuii, 45 — mogaua (am3/c).
BoHu MaroTh Tpu TOPU3OHTAIBHO PO3MILIEHI IMWJIIHIAPU 3
KPUBOLIMITHUMH MEXaHi13MaMH, 3MiIIeHuMH i KyToM 120°, a Takox
MOPIBHSIHO IIJIaBHY TMOJady, aje /ajs TIOBHOTO BHUPIBHIOBaHHS
nyJibcaliid y TpyOoonpoBoai MOTPeOYIOTh YCTAaHOBJICHHS MOBITPSHUX
koBmakiB. Hacocm tumy HT-45 oOmagnani  cremialbHUM
pPEryNIOBAIBHUM TIPUCTPOEM, IO JO3BOJIIE B IIMPOKHX MeEXax
3MIHIOBAaTH X MOJady.
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7 HacocHi cTaHuii marictpanbHux HadTonposoais

Pucynok 7.11 — Hacoc HT-45:
1 — nanipnuii nampyook; 2 — ycmoxmysanvha mpyoa; 3 — 3nusHa mpyoa

IIpueoo nacoca

Ilin yac BuOOpYy e€JEeKTpOABUIYHA JJsi TpPUBOJAA Hacoca
KEpYIOThCS:

— MOXJIMBICTIO OTPUMAaHHS Ha CTaHIT €JNEeKTpOEHEepTii IJis
JKHUBJICHHS JIBUTYHIB cyMapHOIo notyxHicTio 10-20 MBT;

— HEOOXIJTHICTIO CIPOILIEHHS TpaHCMICii MK JIBUTYHOM Ta
HacocoM.

[IpuBog HacociB B OCHOBHOMY  3[IHCHIOETHCS  BIJ
€JIEKTPOABUIYHIB (SIK aCHHXPOHHUX, TaK 1 cMHXpoHHUX). Kpim Toro,
3aCTOCOBYIOThH I'a30B1 TypOIHU Ta JBUTYHU BHYTPIIIHBOIO 3rOPSHHS.
[IpuBon  TOpIIHEBMX HACOCIB  3a3BUYAl  3MIMCHIOIOTH  Bif
CTaIllOHAPHUX JH3ENIB, SKI 3a3BHYAil JOBTMM dYac MpaIoTh 0e3
KalliTaJIbHOTO PEMOHTY. Bam nu3enst 3 BajgoM Hacoca 3a3BHYail
3’€IHYIOTh 3a JIOIIOMOT'00 PEYKTOPA.
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
3acobu Konmponro ma 3axucmy HaACOCHO20 azpezama

Jlyis miABUINEHHS HAIIHHOCTI HACOCHUH arperar o0JIaHyIOTh
3aco0aMu  KOHTPOJIO, 3aXWCTy Ta CcurHamzamii (puc. 7.12). V
HACOCHOMY arperari mpoBOJIsITh:

—  KOHTPOJIb THCKY Ha BCMOKTYBaHHI Ta HarHiTaHHI HAaCOCIB;

—  KOHTpOJIb SIIEKTPUIHHIX napameTpiB poboTu
€JIEKTPO/IBUTYHA;

—  TEIUIOBUM KOHTPOJIb KOPITYCY HACOCA;

—  TEIUIOBUH KOHTPOJIb KOPILYCY €IeKTPOABUTYHA,

— KOHTPOJIb TIOJaBaHHS Macja  eJIEeKTPOKOHTAKTHUM
MaHOMETPOM;

—  TEIUIOBUH KOHTPOJb BY3JIB i3 JETaISIMH, IO TPYTHCS
(MIMMOHUKA ~ Ta  YIIUIBHEHHS BajJia HAcoca, MiAIIUIHUKA
€JIEKTPO/IBUTYHA);

—  TEIUIOBUH KOHTPOJIb MOBITPSI HA BXO/1 B €NEKTPOJBUTYH
Ta Ha BUXO/I 3 HHOTO;

—  KOHTpPOJIb HASBHOCTI HAQJUIIKOBOIO THCKY TOBITpS B
KOPITYCl €JIEKTPOJIBUTYHA;

—  KOHTPOJIb T€PMETUYHOCTI TOPIIEBOTO YIIIIbLHEHHS;

—  KOHTpOJIb TUCKY Ha JIiHIi pO3BaHTaXKEHHS;

—  KOHTpOJIb BiOpalliif;

—  KOHTpOJIb Yyacy poOOTH arperara.

Cucrema 3axuCTy BUMHKAE HACOCHUH arperar y pa3si aBapiiHo1
cuTyalli. ¥ HacCOCHOMy arperati nepezdayeHi Taki CHCTEMHU 3aXUCTY:

— 3aXHMCT BiJl 3HMXKEHHS THCKYy Ha BXOJi B Hacoc s
3an00IraHHs KaBiTallliHAM SIBHILAM;

— 3aXMCT BiJl HaJMIPHOTO Ii/IBUILEHHS THCKYy Ha BXOJl B
Hacoc;

— 3aXHCT BiJl 3HWKCHHSI TUCKY Maclia B CUCTEMI,

— TEIUIOBHM 3aXHCT KOpPIyCy Hacoca I 3amoOiranHs
TpUBaJiil poOOTI Hacoca i3 3aKPUTOIO 3aCYBKOIO;

— 3aXHCT TEPMETUYHOCTI TOPILEBOTO YIIUIbHEHHS, IO
CIIpaIbOBYE B pa3i 3pOCTaHHS BUTIKAHb;

— 3aXHCT BiJ HAIMIpHUX BiOpaIiii.
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Pucynok 7.12 — Cxema eumiprogans ma aemomamuino2o 3axucmy
OCHOBHO20 HACOCHOZ0 azpezama

Honomiricne 001a0HAHHA HACOCHUX CIMAHUTN

Jliia 3a0e3neueHHs] HOpMAJIbHUX YMOB pOOOTH MaricTpaJbHUX
HACOCIB Ta eJIEKTPOBUTYHIB Nepe10ayaroThCs:

— CHCTEMa PO3BAaHTAXEHHS TOPIIEBUX YIIUILHEHB;

— cucTeMa 30MpaHHs BUTIKaHb BiJ TOPLEBUX YIIIJILHEHbD;

— CHCTEeMa 3MalllyBaHHsI Ta OXOJIO/PKEHHSI IMiIIIUITHUKIB;

— cucTeMa TOJIaBaHHS BOJM JJS OXOJIOJKEHHS TOBITPS
BCEpEINHI €JIEKTPOJBUTYHIB Ta Macja B TEIUIOOOMIHHUKAX;

— cucTeMa MOoJaBaHHs Ta MiITOTOBKU CTUCHEHOTO MOBITPA.

VYci cucteMu MaroTh 3aKpUTE BUKOHAHHS, pOOOYl peareHTu B
HUX [UPKYJIOIOTH 110 3aMKHEHOMY KOHTYDY.

Cucrema 30upaHHs BHUTIKaHb IependadeHa g NpUAMaHHS
KPAIUTMHHUX BUTIKaHb BiJ TOPIIIB, a TAKOXK Ha BUMAJIOK BUHHUKHEHHS
aBapiiHMX CHUTyalid. BuTiKaHHS CaMOIUIMHOM HAaIXOIATh J0
CHEIiaIbHO 3arau0IeHOro OyHKepa.

Cucrema 3MamlyBaHHS Ta OXOJOJKEHHS IIIIUITHUKIB
CIIY>KHTb JUIsI IOAAHHS TTi]] HAIIOPOM Maclia 0 HACOCHUX arperaTiB Ta
CaMOTUTHHHOTO BiIBEICHHS OT0 B MacsiHi O0aku. [lepen mogaBaHHsIM
M0 TMANIUIMHHUKIB arperatiB  Macjio OXOJIOKYIOTh BOJOK B
TEIJIO00OMIHHHMKAX (MacI00X0JIOHKYBayax ).
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
KouTpoJabHi nuTanHs a0 po3ainy 7

1 ki conopyau BXOIATH JO CKJIaJy MaricTpaabHUX
TPyOOIIPOBOIIB?

2 Onumite criopyau HadToNEpeKadyyBaJIbHOI CTaHIIIi.

3 JSIki ICHYIOTh CHCTEMH IiepeKauyBaHHS HadTu Ta
HaQTONPOAYKTIB TpyOOIIpoBOIaMH?

4  Sxi icHyIOTh BapiaHTH OOB’SI3yBaHHSA pPE3EPBYapHOTO
NapKy nepeKavyBaIbHUX CTAHIIIN?

5 Ha3BiTh mepeBarm Ta  HEAOJMIKM  BUKOPHUCTaHHS
BIJIIIEHTPOBUX HACOCIB JIJIs TIEpeKavyyBaHHs Ha(TH.

6 Ha3BiTk nmepeBaru it HeloJIiKM BUKOPUCTAHHS MIOPITHEBUX
HACOCIB JIJIsl IepeKavyyBaHHS HAPTH.

7  OnuiiTe KOHCTPYKTHBHI CXEMHU BiALIGHTPOBHUX HACOCIB,
3aCTOCOBYBAHUX JIJISl IEpeKauyyBaHH HAPTH.

8 JSlkuM YMHOM peami3ylThCS KOHTPOJIb 3a POOOTOIO
HACOCHOTO arperara Ta Woro 3axuct?

9 1IIlo BXOmUTh OO CKJIaAy MAOMOMDKHOTO OOJIaTHAHHS
HACOCHUX CTaHIIII?

119



8 Ekcnayatauia obnagHaHHA HACOCHMUX CTaHL,in

Po3aia 8
Excnayaranisi 001aJHAHHA HACOCHUX CTaHUI

8.1 TexniuHe 00CIyroByBaHHSI TA HAJIATO/’KEHHS BY3JiB Ta
AeTajell BiAEHTPOBUX HACOCIB

MeTor0 ekcrtyaTailii HaCOCHHX YCTaHOBOK €: 3a0e3lmeucHHs
OesrepebiiiHOi  poOOTH  HACOCHOTO — arperata  BIAMOBITHO [0
TEXHOJIOTIYHMX  BHMOT;  CBOE€YaCHE  MPOBEJICHHS  IJIAaHOBO-
MOTMEpEeKYBAIBHUX PEMOHTIB; KOHTPOJIb TEXHIYHOTO CTaHy MiJ 4ac
po0OTH, TIOTIEPEHKESHHS MOKIIMBUX aBapiil 1 HEMOIAOK 00 HAHHS
Ta MEXaHi3MiB; MiJBUIICHHS €(QEKTUBHOCTI Ta eKCIUTyaTaliiHoi
HQIIMHOCTI 00JIaIHAHHS; OpraHi3allis 00JiKy, KOHTPOJIO, 3BITHOCTI;
BUSBIICHHS (Ha OCHOBI aHali3y BiMOB OONaAHaHHS) HEOOXiIHOT
KUTBKOCTI 3allaCHUX YaCTHUH Ta HEOOXITHOT MEePiOJUIHOCTI PEMOHTIB.

VY mporeci ekcrulyaraiii HACOCHHX YCTaHOBOK MiAJIATaIOTh
KOHTPOJIFO TaKi MapaMeTpH: TeMIeparypa ¥ TUCK Ha BCMOKTYBaHHI
Hacoca, TeMIepaTypa i TUCK y HarHiTallbHOMY TpyOOINpoBoO/i, 110/1a4a,
TUCK Ta TeMIepaTypa B TOPOKHHHI 3a PO3BAHTAXYBAJTHLHUM
HOPUCTPOEM, NTEpeNaj TUCKY Ha (iabTpax, TeMIepaTypa MiJIIHITHUKIB,
TEMIIEpaTypa Ta THCK y CHUCTEMi 3MallyBaHHs, TEMIIEpaTypa i THCK
3amipHOl  PIAMHM, 110 TOAAETHCA B VINIJIBHEHHS, MIBUIKICTH
o0epTaHHs poTopa (715 arperaris 13 IPUBOIOM BiJ] TypOiHN).

3 MeToto 3a0e3nedeHHs HaJiiHOCTI HACOCHOTO O0JIaTHaHHS 1
MiATPUMYBAHHS HOTO POOOYMX XapaKTEPUCTHK BUKOPHUCTOBYIOTH
«CucTeMy TEXHIYHOTO OOCIYrOBYBaHHS Ta PEMOHTY», IIO MOEIHYE
TE€XHIYHE OOCIYroByBaHHS 1 IJIAaHOBO-TIOTIEPEIKYBaJIbHI PEMOHTH
(TIITP).

TexHiuHe 00CIYroByBaHHS HAcOCIB IOBHUHHE 3a0e3MneuyBaTH
Mpaine3IaTHICT, OONagHAHHS MDK pPEMOHTaMH 1 3IHCHIOETHCS
eKCIUTyaTalliiHuUM Ta  OOCIYroBylOUMM  mepcoHasioM. Bono
nependayvae Taki 3aX0u:

—  eKCIUTyaTaIlliHUMA TOTJIIS;

— YHUIICHHS,

— 3MallyBaHHS;

— KOHTpOJIb CTaHy 0OJaJHAHHS 13 3aIIMCOM Y )KYpHaJi,
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— JpiOHHI PEeMOHT — YCYHEHHS HEBEIIMKHUX Je(EKTiB;

— MIATATYBaHHA KPiIJICHB,

—  peryJroBaHHS,

— 3aMiHy NPOKJIAIOK;

— BHKOHaHHS POOOT, 3a3HAYEHUX Y )KypHaJ 3MiHH.

«Cucrema» nmependayae TpPOBENEHHS  IMOTOYHOTO  Ta
KammiTaJIbHOTO PEMOHTIB.

[ToTounuit peMOHT 31IICHIOETHCS B MPOLIEC] eKCILTyaTaii A7st
rapaHTOBaHOro  3a0e3Ne4yeHHs  Mpaue3’aTHOCTI  HAcOCHOIO
o0JaIHaHHS Ta IOJISATAE B 3aMiHI W BiTHOBJICHHI OKPEMHUX JIeTayie i
BY3JiB Ta iX peryatOBaHHI.

J1o 00csTY IOTOYHOT'O PEMOHTY MOXYTh BXOJUTH TaKi poOOTH:

— pos0upaHHs Hacoca (3a HEOOXiTHOCTI);

— OIS Ta 3aMiHa IIBUAKO3HOIIYBAHUX JETaled 1 BY3JiB —
HiIIANHUKIB, 3aXUCHUX TiUIb3, MPOMIKHHMX BTYJOK, YIIIbHEHbD,
po0OOYHX KOJIiC TOIIO;

— OYMIICHHS Ta MPOMHUBAHHS KapTEPiB IMiAMINITHUKIB, 3aMiHa
MacTHJa, IPOMHUBAHHS MaclIIHUX TPyOONpOBO/IB; pEBI3isA Ta 3aMiHa
YIIUIBHEHb KPUILOK MiAIIMIHUKIB, TepeBipka CTaHy MiBMYQT,
MIPOMHBAHHS 1 3aMiHa 3MalllyBaHHA (B 3y04acTux Mmydrax);

— IPOMHBAHHSA Ta MPOJYBAaHHS CUCTEMHU TPYOONPOBOIIB, 1110
MIIBOJATh PIAUHY JI0 VINUIBHEHh HAcOCa, a TaKOX OYHIICHHS
TpyOONpPOBOIIB 1 Kamep;

— IepeBipKa IIEHTPYBaHHs arperaTta, KpilJieHb arperara Ha
byHaaMeHTI;

— IepeBipka KOHYCHOCTI Ta EJINCHOCTI HIMHOK Banma (ass
HiAIIUITHAKIB KOB3aHHs), MEpeBipKa 3a30piB B YIIUIBHEHHAX pOTOpa
Ta OINOPHUX BY3JlaX, IEpeBipKa OCHOBOrO po30iry poTopa IpHU
3MOHTOBAHUX IiIIIUITHUKAX.

KanmitanpHuii  peMOHT TPOBOJATH i1 3a0e3medeHHs
TEXHIYHMX TOKa3HUKIB HACOCHOT'O arperaTa, OJM3bKUX /10 TPOSKTHHUX.

Jlnsi TpOBEJeHHS KamiTaJbHOIO PEMOHTY CKJIAJaloTh TaKy
JIOKYMEHTAITI10:

— BIIOMICTh 1e(heKTiB;

— KOILTOPHUC BUTPAT;

— IUTaH oprasizaiii po0or;
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— KEpiBHHUITBO a00 TEXHIYHI YMOBH Ha KamiTaJbHUN PEMOHT.

Jlo o0csiry KamiTaJbHOTO PEMOHTY, KpiM IepenideHux pooit
MOTOYHOT'O PEMOHTY, BXOJSTh TakKl poOOTH:

— TOBHE PO30MpaHHs HACOCA;

— TepeBipKa CTaHy Ta BHUMIPIOBaHHS ITOCAJAKOBUX MICIIb
KOPITyCY Hacoca;

— peTenpHUM OIS Baja, NMepeBipka OWTTsI, KOHYCHOCTI,
CJIIMICHOCTI  INMWIBOK, BHUMIPIOBAaHHS IIOCAJKOBHX Miclb (3a
HEOOXIHOCTI 3aMiHM BaJia);

— TepeBipKa CTaHy JAeTajeld poTopa Ta KOpPIyCy Hacoca 3a
JIOTIOMOT'OF0  OJTHOTO 3 METOMAIB Je(EeKTOCKOMii, 3aMiHa 3HOIICHUX
JIeTaneu;

— 3aMmiHa 3a pe3yibTaTaMd peBi3ii poOoUMX  KOIIC,
YIIUTBHIOBAJIBHUX KiJI€1b, PO3MIPHUX BTYJIOK TOIIO;

— KOHTpOJb CTaHy NMPUBAIKOBUX IUIONI Ta HAPi30K y THi3AaX
M1 IITHIIBKY;

— KOHTPOJb CTaHy BCIX KpINWJIbHUX JeTajei, 3amiHa
MPOKJIAJIOK;

— OrJIsiJ MOBepXHi (pyHAaMEHTy ISl BUSIBICHHS MOMJIMBHX
TPIIIMH Ta IHIIUX Je(EKTIB, y pa3l HEOOX1IHOCTI — PEMOHT MTOBEPXHI;

— CTaTUYHE Ta AWHaMiyHe OarTaHCyBaHHS POTOpa;

— TMPOBENEHHS TiAPaBIIYHOTO BUIPOOYBaHHA Hacoca (Ha
XOJIOCTOMY XOJY Ta IiJl HABAHTAKEHHSIM).

Y pa3i HEOOXiTHOCTI MiJ Yac KamiTaJbHOIO PEMOHTY
MPOBOSTH TAKOXK MOJEPHI3AII0 00IaTHAHHS.

VY mporieci 1eMOHTaXy Ta po30upaHHS HEOOX1THO BUMIPSATH
Taki mapameTpu:

— HECHIBBICHICTh BaJliB €JIEKTPOIBUTYHA Ta HACOCA,

— 0CbOBHI po30ir poropa;

— 3a30pU MDK AMCTAHUIHHUMU OOJITaMU Ta Jaramu KOpIycy,
MO3/I0BXXHIMHU 1 MONEPEYHUMH IITOHKaMH, AKi (PIKCYIOTh HAacoc Ha
byHIaMEHTHIHN TUTHTI;

— B OCBOBHMX HAacocax — TOJOXEHHsS poOoyoro kojeca B
KaMepi 3a 3a30paMu IS BCIX JIomaredl y TPhOX TOYKAX XOPAH
npodino;  IIEHTUYHICTh KYTIB  yCTaHOBJCGHHSA Jiomared Ta
BIJIMOBI/IHICTh 3HAYEHB KyTa PO3BOPOTY JIOMATEH KYTY BCTAHOBIICHHS
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Jonari, MPUHHATOI 32 0a30BY; BEPTHKAJILHICTH Ta 3J1aM OCEW BalliB
arperara; TIOJIOKEHHSI Baja Hacoca BIIHOCHO PO3TOYOK TIif
M AIIAITHAKH;

— OCbOBHI po30ir oboma 3yduactoi My(TH; HATAT MIXK
KPUIIKOIO KOpPIyCy MiJUIMIHUKA Ta BKIAIHIIEM; 3a30pu B
MiIIATHAKAX KOB3aHHS (OOKOBI Ta BEpXHIi), SKIIO aMIUIITYAH
BiOpaIlii KOpITyCiB MiAMIMITHUKIB M7 4ac POOOTH MEpPEBUITYBAIH
JOITYCTHMI;

— 3a30pH B MIAIIUITHUKAX KOB3aHHS, IPUIATaHHS MIMHOK Bajia
70 BKJIAQIWINA ITiAITUITHAKA, SKIIO TEMIIEpaTypa ITiIIITUITHAKA BHINA
BiJl IOMTYCTUMO.

KpiM TOrO, HEOOXIMHO TEPEBIPUTH KPITUICHHS KOPITYCY MO
dbyHIaMeHTy, cTaH 3ajauBaHHSA (DYHIaMEHTYy Ta aHKEPHUX OOJTiB,
napaneibpHicTh  (uIaHIiB  Hacoca  (QUaHIEIM  TPyOONpPOBOIIB
YCMOKTYBaHHS i HarHiTaHHS.

VY mpomeci po30MpaHHs CEKI[IHHUX HACOCIB HEOOXITHO st
KOKHOTO po00YOoro Kojeca BHUKOHATH BHUMIPIOBAHHS OCBHOBOTO
po30iry poropa INpu 3HATOMY pPO3BaHTAKYBAIBHOMY JAHMCKY abo
po310paHOMY YHOPHOMY MiIIUITHUKY.

[lin uvac po3OupaHHS BIALIGHTPOBUX HACOCIB HEOOXI1IHO
MEePEeBIPUTH HASBHICTH MITOK, 1[0 BU3HAYAIOTh B3a€MHE IMOJOXKEHHS
CKJIQJIOBUX YacTHMH poOTOpa, 3 €AHYBaJIbHUX MYy(T, KOpIycCiB
MiIMIAMHUKIB KOYEHHS Ta KOB3aHHs, Jjomared 1 mrudris. 3a
BIJICYTHOCTI MITOK HEOOXIJJHO HAHECTH I1X 3aHOBO. 3a00POHSETHCS
HAHOCHUTHU MITKU Ha TIOCAJKOBI, YIIUIbHIOBAIbHI, CTUKOBI MOBEPXHI, a
TaKO)X HAHOCHTH IX METOJIOM, IO PYWHYE 3aXUCHI TOKPUTTS
CKJIJIOBUX YaCTHH.

Po3bupanns  HepyxoMux  3’€qHaHb  PEKOMEHIYETHCS
BUKOHYBAaTH Ha Tpecax CIHEIiaTbHUMHU MPUCTOCYBaHHAMH abo i3
3aCTOCYBAaHHSM Tepea0adyeHNX KOHCTPYKINE 3’€THAHHS MPUCTPOIB
(BiATUCKHHUX OOITIB, HIMWJIBOK TOIIO). JlomycKaeThCcsi HarpiBaHHA
BiJIKPUTUM BOTHEM (32 BUHATKOM ITiIITUITHAKIB KOB3aHHS) CKIIQJIOBUX
YacTUH 3’€/lHaHHS 0e3 MICIeBUX MeperpiBiB, PIBHOMIPHO Bif
nepudepii 70 1eHTpa 3’ €IHaHHS, 10 PO30UPaETHCS.

Po3bupanns QuiaHiieBUX Ta CTUKOBHX 3’€IHaHb HEOOXIIHO
BUKOHYBATH CIICLIaJbHUMHU TPUCTOCYBAHHSMU Ta MPHUCTPOSIMHU
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(ToMKpaTtamMu, BIATUCKHUMH  Oonramu  Toimio). Po3Oupanus
PO3KJIMHIOBAHHSAM MDK TOBEPXHSIMHU, IIO CTHKYIOThCS (3yOHIIOM,
BUKPYTKOIO TOIIO), HE JOMYCKAETHCS.

VY mporieci 1eMOHTaXy Ta po30MpaHHs HE MOXHA JIOMYCKaTH
nedopMarii CKIIa0BUX YaCTUH, CIPUYMHEHOT IEPepO3NOIiIoM CHII,
10 JiI0Th Ha HUX (HANPHKIIAM, HAa BaJl Ta JAETall MPOTOYHOI YaCTHHU
IIPU HEMTOBHOMY pO30MpaHHI CEKLIMHMX HacociB Tomo). HeoOxigHo
BUKJIIOYATH MOXJIMBICTh MOLIKOJUKCHHS CKJIAJIOBUX YaCTWUH Mij 4ac
CTPOITYBaHHsI 3a HE IMepeadadeHi KOHCTPYKIIEK MicIs, MiJ dYac
TPaHCIOPTYBaHHS, VYKJIAJaHHS, KaHTYBaHHS, a TaKOX IiJ dYac
3HIMaHHS (BiJ yaapiB).

[licns po3OupaHHs Tepes TMEPEeBIPKOI TEXHIYHOTO CTaHy
(medexkTyBaHHS) CKIAJAOBHX YacCTHH iX HEOOXIIHO OYMCTUTH (Bif
opyny, IPOIYKTIB KOPO31iHO-MEXaHIYHOTO 3HOIIIYBaHHS,
3MallyBaJIbHUX MaTepiaiiB), NPOMUTH Ta BUCYIIUTH. [IpomykTu
KOpo3ii MeTajy IMOBHMHHI OyTH MOBHICTIO BHAaJcHI. BunaneHHs
OKCHJIB 3aJIe)KHO BiJl CTYNEHS OKHUCHEHHS pPEKOMEHIYEThCS
BUKOHYBaTH  TpaBJICHHAM  abo  a0pa3WBHUM  OYHIICHHSM.
JlonmyckaeThCsl 3aCTOCYBaHHSI MEXaHIYHOIO ab0 pyYyHOIO 3a4MCHOTO
IHCTPYMEHTY.

IlepeBipky TexHIUHOro cTaHy (Ze(peKTyBaHHS) CKIIAJOBUX
YaCTUH HACOCIB PEKOMEHYETHCS TPOBOJUTH OJIHUM 13 TAKMX METOMIB
(abo X moeTHAHHSAM): 30BHIIIHIHN OTJIs/1 Ta BUMIPIOBAaHHS TapaMeTpiB,
riipaBiaiyHe BUIPOOYBaHHSA Ha IIUIBHICTH 1 MIIHICTh, HEPYHHIBHUN
KOHTPOJb (aKyCTHUHUH, KamisspHUN, MAarHiTHUM, pajaiaiiiHui,
€JIEKTPOMAarHiTHUN TOLIO).

30BHINIHEOMY OTJISAYy MiAMATAIOTh YCi CKJIQJ0BI YaCTUHU
HACOCiB, 3a BHUHATKOM HE TPU3HAYEHUX [UIS  IOJAIBIIOTO
BUKOpucTaHHs. [1i1 yac ornsay ocoOnMBY yBary NpuAUISIOTh MiCLsIM
— KOHIIEHTpATOpaM HaIpY)XEHb, IMOBEPXHIM KOHTAKTY Pi3HOPITHUX
MaTepiaiiB, MICIIM, fAKI HaHOUIbIIEe 3a3HAIOTh KOPO3IMHOTO,
KaBITAI[IHHOTO Ta MEXaHIYHOTO 3HOIITYBAHHS.

30BHINIHIA OTJSAA TPOBOAATH M BUSBICHHS TPIIIMH,
pPaKkoOBUH, pO3MHBIB, 3MHHAHb, BHUKpPHILIYBaHb, 3aJUPOK, CIIJIIB
CXOIUICHHSI, MOJPSIKH, PUCOK, a MiJ Yac OTJsay 3BapHUX IIBIB 200
MICIb HallJIaBJICHHS — JJIsl BUSBICHHS TPIIINH, YCaJKOBUX PAaKOBHUH,

124



NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN
HaITUBIB Ta MiApi3iB, TMOp, CBUIIIB, IPOMAJiB, HEMETAIECBUX
BKJIIOYEHb, HETIPOBAPIB, yBIrHYTOCTI TOLIO.

Meroo BHMIPIOBaHb € BHSBJIEHHS BIJIXWJIEHb PO3MIPIB,
noxuOKK1 OpM Ta PO3MIILIICHHS MTOBEPXOHB, IMOPCTKOCTI i TBEPIOCTI
MOBEPXOHb BiJl BETWYMH, 3a3HAYCHUX Y TEXHIYHINA TOKyMEHTAIlli Ha
PEMOHT 200 B KOHCTPYKTOPCBHKIN JOKyMEHTAIII].

[TepeBipky NPAMOIHIHHOCTI Ta IJIOMIMHHOCTI TOBEPXOHBb
MPOBOSITH METOJIOM «Ha MPOCBIT» abo «dapOy» 3a JOMOMOTOI0
JiHIHOK a00 TUIUT MEPIIOro Yu APYroro Kiacy TOYHOCTI.

[lix wac 3acTocyBaHHS METOIy «HA IPOCBIT» 3a30p MIX
KOHTPOJILOBAaHOIO Ta POOOYOI0 TOBEPXHSIMHU JIHIKKKM a00 IUIMTH
BU3HAYAETHCS IIyNIOM a00 TIACTHHAMM.

3a pe3ynpTaTamu e(eKTyBaHHS CKIIaJ0BI YACTUHU COPTYIOTh
3a TpbOMa TpyIMaMH: TpUIATHI 0€3 PEeMOHTY; Ti, IO BHMAararoTh
PEMOHTY; Ti, 1[0 BUMAararoTh 3aMmiHH. JleTani KOXKHOI TPYMU MITSTh
dapbamMu pi3HOTO KOJIHOPY UM IHITUMH CIIOCOOAMH, IO 3a0€3METYIOTh
JIOCTATHIO CTIMKICTHh MITOK.

@Di3uK0-X1MI4HI BIACTUBOCTI MaTepialiiB, 3aCTOCOBYBAHUX JIJIS
BUTOTOBJICHHSI CKJIQJIOBUX YaCTUH HAcOCIB, MOBHHHI BiANOBITaTH
BHMOTaM CTaHJapTiB a00 TEXHIYHUM BUMOTraM Ha PEMOHT. SIKIiCTh Ta
BJIACTUBOCTI MaTepiajiB MOBUHHI OyTH MiATBEpPKEH] cepTUdikaTraMu
3aBO/IIB-TIOCTAYAIBHUKIB. 3a 1X BIJCYTHOCTI a00 HETMOBHOTH JIaHHUX
3aCTOCYBaHHA Marepialy Moke OyTH [OMyIleHe JHIIe Ticis
IPOBEJEHHS HEOOXIHUX BUMIPOOYBaHb Ta JOCHIJKEHb, IO
MiATBEPKYIOTh BiJIMOBIAHICTh MaTepialliB BAMOTaM JOKYMEHTIB.

Ilin wac 30upaHHs HacociB OOOB’A3KOBIH  IMepeBipIi
HiAIATal0Th Taki MapamMeTpu:

— 301r KaHajJiB poOOYMX KOJIIC Ta BIABIAHUX IPUCTPOIB;

— 'y CeKIIMHMX Hacocax MepeBipI MiJuIArae nepIui CTyniHb;
MoJajbllll CTYMEHI KOHTPOJIOIOTHCS, BUMIPIOIOYM OCHOBHUI pPO30Ir
pOTOpa Micisi BCTAHOBJIEHHS pPOO0YOro Kojeca KOKHOTO CTYIECHS;

— 3a30pU MK JUCKaMHU KoJleca Ta CKJIaJIOBUMHU YaCTHHAMU
CTaTopa; 3a HEMOXJIMBOCTI BUKOHAHHS O€3MOCepe/iHIX BUMIpIOBaHb
KOHTPOJIb 3/1HCHIOIOTH 32 BETMYHMHOIO OCHOBOTO po30iry poropa B
CKJIaJIeHOMY Hacoci (0e3 yCTaHOBJIEHHS PO3BAaHTAXYBAIBHOTO JTHCKA
Ta 0e3 CKJIaJaHHs YIIOPHOTO MiIINITHUKA);
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— B HACOCIB, y SIKMX OCbOBE 3yCHJUIS, IO JI€ HA POTOP,
KOMIICHCYEThCS aBTOMATHYHUM TIPUCTPOEM, 3a30p MiXK JUCKOM
Kojieca Ta craropoM (a0o0 OChOBHH 3a30p y OararouiiiMHHOMY
VIIITbHEHHI) 3 OOKYy BXOAY MOBHHEH MEPEBHIYBATH OMYCTHME
3HOIIIEHHSI PO3BAHTA)XYBAIBHOTO JTUCKA HE MEHIIE HIX Ha | MM.

PangianbHi 3a30pu y BUIIAJKy HEMOKIMBOCTI O€3M0CEpeIHHOTO
iX BUMIpIOBaHHS BH3HAYAIOThCSI BUMIPIOBAHHSAM IEPEMIIICHHS
poTOopa BITHOCHO craTopa (mapajeinbHO oci cratopa). PamianmbHuit
3a30p MOBUHHMM BiAMOBIIaTH BUMOTAM TEXHIYHOI IOKYMEHTAITii.

JUIs CeKIifHMX HAcOCIB 3 aBTOMATHYHHM KOMIICHCYBaHHSIM
OCBOBOI CHJIM TMEPEBIPKY OChOBOTO IMEPEMIIICHHSI POTOpa BiJIHOCHO
cTaTopa HEOOXiTHO TPOBOJUTH JO Ta TICIS BCTAHOBJICHHS
PO3BaHTAXYBAJILHOTO JIMCKA; JUIsl 1HIIMX HACOCIB — JIO Ta MIiCJs
CKJIaJIJaHHSI BY3JIiB OTIOPHOTO Ta YIIOPHOTO MiAIIUITHUKIB.

[lepeBipky CIIBBICHOCTI POTOpPIB Hacoca Ta MPUBOIAHOTO
JIBUTYHA BHWKOHYIOTH TICJISI CKJIQJaHHA Hacoca 1 TpHETHAHHS
BCMOKTYBAJILHOTO i1 HaIipHOTO TPYOOIPOBO/IiB.

Pesynbraty BCiX BUMIPIOBaHb 3aHOCATH JIO PEMOHTHHX

bopmynspiB.
8.2 3’ennyBajbHi MypTH

IlepenaBanns  eHeprii Bix  aABuryHa (TypOiHm  abo
€JeKTPOJIBUTYHA) JI0 HAacoca 3AIMCHIOETBCS 3a  JIOMOMOTOIO
3’€IHYBaJIbHUX MY(QT. Y Hacocax B OCHOBHOMY HaOyJM MOLIMPEHHS
MyQTH TpbOX THUIIIB: BTYJKOBO-TIAJBIEBI, 3y0dacTi, MpPYXKHI.
OCHOBHUMH KpHUTEpIsIMU JJIs1 BUOOPY 3 €IHYBaJIbHOI MYy(PTH €
nepegaBaHuil KpyTHUH MOMEHT Ta YMOBH pOOOTH.

Bmynkoeo-nanwvyesi mygpmu (puc. 8.1) BUKOPHCTOBYIOTH B
OCHOBHOMY B Hacocax CEpeIHbOI Ta HHM3bKOI MOTYXHOCTeW. BoHun
HaJIeKaTh JI0 MPYXHO-IEeMI(IpyBalbHUX: HPYKHI €JIEeMEHTH, IO
BUKOPHCTOBYIOThCS B HHMX, BUTOTOBJICHI 3a3BUYal i3 TyMH, HE JIUIIE
JIONYCKAIOTh 3MIIEHHS BajliB, a H 3a0e3MeuyloTh MOM SKIICHHS
MOIITOBXIB, a TAKOX JAeMII(pipyBaHHS KPYTHUX KOJMBaHb. BTynkoBo-
naneieBi MmypTu BubHupaiots 3a 'OCTom 21424 — 75 3anexHo Bin
JiaMeTpa BajiB Ta MEepPeIaBaHOTO KPYyTHOTO MOMEHTY.

126



NigKOHTPO/IbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLi

ln

Lf
* M% . SS /2
x Psulid| {

) E
: (-

,////////// 74 NN
2NN

, dMF

LLLLL /

Pucynok 8.1 — Bmynkoeo-nanvueea mygpma:
1 — nismypma; 2 — cmanesuil naneys, 3 — 2ymMo8si Kinbys,
4 — cmanese xinvye

BrynkoBo-naneiesi My¢GTH HaOyIM HIMPOKOTO BUKOPUCTAHHS
BHACIIJIOK MPOCTOTH KOHCTPYKLIi Ta He3HayHoi BapTocTi. ['amy3n
3aCTOCYBaHHA 1X OOMEXeHa, 10 MOSICHIOETBCS  HU3BKUMHU
MEXaHIYHUMHU  BIACTHBOCTAMHU TPYKHUX e€leMeHTIB. Mydtu
JOMYCKaloTh Mepekic BadiB 10 1° Ta pajianbHi 3MIINIEHHS B MeXax
3a30py MDK T'YMOBMMHM BTYJIKaMu W oTBopamu B miBmMydrti (0,3—
0,6 mm). IIpoTe HaBaHTaXXE€HHS B LIbOMY DPa3i PO3MOJUISETHCS MIX
HNalblsIMM  HEPIBHOMIPHO, IO MPU3BOAUTH JO MiJABHUILEHOTO
3HOIIEHHS BTYJOK Ta BHUHUKHEHHS JOJATKOBUX paialibHUX
HABaHTa)XCHb Ha BaJIH.

My(hTu BUTOTOBIAIOTH 13 CTajJeBUX MOKOBOK (ctaib 30) y
HOpMaJbHOMY cTaHi a0o 31 crajmeBoro mauTBa (cramb 35) B
HOpMaJli30BaHOMY CTaHi, a Takox 13 yaByHy Mapku CU 21-40. Bubip
MaTepiaiy 3aJeXKHUTh BiJ MEpelaBaHOr0 KpyTHOro MoMeHTy. [lanbii
BUTOTOBJISIFOTH 31 CTall MapKu, HE HWK4YOoi 3a cTtamp 45 vy
HOpPMaJIi30BaHOMY CTaHI.

My¢dTu KpimidaThcs Ha Bajax 3a3BUYail Ha Hepyxomiil abo
MEepexXiHIM Mmocaail 3a APYyrdM KJIacoM TOYHOCTI. 3a HasBHOCTI
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OChOBUX HaBaHTAKECHb HEOOXIJHE TOMATKOBE KpiIuieHHS My(dT, 110
HEPEIIKOPKAE TX 0ChOBOMY IEPEMIIIEHHIO.

[lin dYac KOHTpPOJNIO MalblIEBUX MY(PT NEPEeBIPAOTh iX
[UTICHICTD, CTaH MaNbIliB, CTAH MOCAAKOBUX MICIh KOKHOI MIBMYy()TH
Ta Baja, BU3HAYAIOTh BEIMYMHY HaTAry. Mydtu 3 TpimmHamu
MiIAraroTh 3aMiHi.

[lin dwac po3pobieHHS THI3A i Talbli HEOOXITHO
INPOCBEPAIIUTH iX y miBMy(dTax i3 emo OiIbIInuM, HiX 1€ He0O0X1THO,
JIiaMeTpoM, 3a0e3MeYuBIIN BOJJHOYAC CIIBBICHICTH HOBHUX Ta CTapUX
0TBODIB. BinmoBigHO 301IIIYIOTH AiaMeTp HOBUX MAJIBIIB. 3MIIICHHS
OTBOPIB MiJ Nayblli BiJl HOMIHATHHOTO MOJOXKEHHS JIOMYCKAETHCS HE
Oinmpire HiX +0,1 MM 1 B pagiaTbHOMY HAaPSMKY, 1 IO KOJY.

[ToruyTi maneli, a TaKOX Ti, II0 BXOAATH 0 THi3Aa KOXKHOT
niBMy(TH 3 OUTBIIMM Bi JOMTYCTUMOTO 3a30pOM a00 3 TPILIMHAMH Ta
PaKOBHHAMM, IMIJIATAIOTh 3aMiHi. Y pasi 3aMiHU TaJbI[iB HEOOXiTHO
iX MapKyBaTH pa3oM 3 OTBOPaMH B TAaKOMY IMOPSIKY, B SKOMY BOHHU
Oynu 3i0pani npu OanancyBaHHI MypTH. Y pasi 3aMiHH OKPEMHUX
najbIiB HEOOXI1THO MiIOUpaTH PiBHI iM 3a Macoro. MeTaneBuit KiHelb
KO)KHOTO TaJbll TOBHMHHUM IIUIBHO BXOJUTH B OTBIp OAHI€l
niBMy(TH, a TPOTHIICKHHUMN — €TaCTUUHUMN KiHEI[b — IOBUHHUHN BUIBHO
(13 3a3opom 0,3-0,6 mMm) BxoauTH B OTBIp iHmIOI miBMy(pTH. s
NEePEeBIPKU HASBHOCTI 3a30py 3MILIYIOTh OJHY MIBMY()TY BIJHOCHO
1HIIIOT 10 yNOpY HaJIbI{iB y CTIHKaX OTBOPIB. Y IIbOMY pa3i 0IHOYACHO
nepeBipsA0Th, MO0 Yycl mnaibll nepedyBanu y KoHTakTi. He
JIOMTYCKAETHCSL 3a30p MK TPYXHUMHU €JeMEHTaMH Ta MajbIsIMH.
[IpyxHi enemMeHTH NiAIAraloTh 3aMiH1 B pa3l CIpallbOBYBaHHS Ouiblle
HiX Ha 2 MM 3a JIlaMeTPOM.

3youacmi My¢pmu BITHOCATH hi (o) KOPCTKHUX
KOMIIEHCYBaJIbHUX, OCKUIBKM BCI JI€Tajli BUTOTOBJIEHI 3 MeETaly Ta
JIOTTYCKalOTh HEBEJMKI MO3J0BXKHI, MONEpeyHl ¥ KyTOB1 3MillIEHHS
OJTHOTO Bajla BIJTHOCHO IHIIOTO 3a PaXxyHOK 3MillleHb y 3y04acToMy
3aueruieHHl. 3y04acTi My(TH T03BOJIAIOTH 3 €IHYBaTH MK COOOIO
BAIM PpI3HOTO JiaMeTpa 1 JOMyCKaloTh iX o0epTaHHs B 000X
HanpsiMKax.  MIIHICTh  KOHCTPYKIIi,  BIACYTHICTb  ApPIOHUX
IIBUIKO3HOIITYBAaHUX J€Talel, IPOCTOTAa CKIAaHHs Ta PO3OUpaHHS €
OCHOBHMMH II€peBaraMu Ux MyQt.
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
Jlo mepeBar 3youactux My(dT BITHOCSATH TAKOX iX 37aTHICTh
nepeaaBaTd BHCOKI HaBaHTAXKEHHs, HaJiIHYy poOOTYy 3a BEIMKHX
MIBUJIKOCTEH OOEpTaHHS Ta MOXJIMBICTD BHKOPHCTaHHS JUIS 1X
BUTOTOBJICHHS 3BUMAHOTO 3yOOHAPI3HOTO IHCTPYMEHTY.
3ybuacta mydra (puc. 8.2) ckiIamaeTbcs 3 IBOX 000WM 13
BHYTPIIIHIMH 3yOLISIMHU, 39ETUICHUMH 13 30BHILIHIMH 3yOLSIMU BTYJIOK
BaJIiB. Y OJIHIH 3 000¥M € OTBip 13 TPOOKOIO JIJIs 3aJTMBaHHS Maca.
3y6uacti MyQTH JOMYCKAIOTh 3MIMICHHS 3’€IHAHUX BB 32
paxyHOK 3a30piB y 34YCIUICHHI Ta 0OTOYyBaHHS 3yOIliB BTYJIOK 3a
cpeporo. Ilapamerpamu, IO XapaKTEPU3YIOTh KOMIIEHCYBaIbHY

3/IaTHICTb MY(TH, € MAKCUMaJIbHUN KYT IEPEKOCY (., Ta BIACTaHb A

M1X IIEHTpamMu cep BTYIIOK.

[IpakTHKa CBiTYHTH, IO IHTEHCUBHE 3HOMICHHS 3YOILliB CHILHO
3poctae 31 30UIBIICHHSM TMEpPEeKOoCy 3’€IHAHUX BaliB. 3a
I'OCTowm 5006-55 msst 3youacTux My(T mepeKic oci KOXKHOI BTYJIKH
BimHocHO o0oiiMu He mnosuHeH nepesuinyBard 0°30'. Hait6inbm
TOMYCTUMHM KYT MEPEKOCYy OcCeil BadiB 3a BIJACYTHOCTI pajiaibHOTO
3MILICHHS (a=0) nopiBHioe @ =2, =1°. Haiibinpi gomycrime
panaianbHe 3MIILEHHS 3a BIJICYTHOCTI nepexkocy
a,,, = Atg0°30'=0,0087A. 3a HasBHOCTI TMEPEKOCY Ta PaaiabHOTO
3MIIIEHHS  JUISI  CEpPeIHIX YMOB MOHTaXY MOXXHA  B3STH

a=(0,0006—0,008)A, ¢=0°15'.
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8 Ekcnayatauia obnagHaHHA HACOCHMUX CTaHL,in

Pucynok 8.2 — 3youacma mygpma:
1 — ywinvuenns; 2 — emynka npusoda; 3 — npokiaoka, 4 — emyika
Hacoca; 5 — niemygpma npuseooa, 6 — niemygpma nacoca

3yOuyacti My()TH BHKOHYIOTH 3a JBOMa OCHOBHHUMH
BapiaHTamMH: I 0e3MOCepeHhOr0  IMOE€JHAHHS  BajiB, IO
CKJIaJal0ThCsl 3 JIBOX 3yOUacTHX BTYJOK Ta OOOWMM; JJIsl IO€AHAHHS
BAJIiB 13 3aCTOCYBaHHSIM MPOMiXKHOTO Baja (puc. 8.3).

Brynkun Ta o0oiiMH HEOOXIJHO BUTOTOBJISTH KOBAaHUMHM 31
CTaJIl MapKu, HE HIDKYO1 3a CTaslb 45, a00 TUTUMH 31 CTajl MapKH, HE
HUOK4O1 3a ctanmp 45. 3yOui HEoOXiTHO TepMiuyHO OOpOOISITH 10
tBepaocti He Merme Hixk HRC 40 (s BTynok) Ta He Hikue Hix HRC
35 (st 060¥M).

Jia 3’enHaHHs MiBMY(T HEOOX1IHO BUKOPUCTOBYBATH OOJITH
MIABHINEHOI MIITHOCTI 3 MHOCagKaMH (ﬁ—;f—gJ, BUKOHAHI 31 crai
MapKH, He HUKYOi 3a cTajb 35.

HominaneHi pamianbHi Ta OOKOBI 3a30pu B 3y04acToMy
34erUIeHH1 HaBeeH] B Ta0mmm 8.1.
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Pucynok 8.3 — 3ypuacma mygpma-npocmasxa:
1, 8 — emyaxu; 2, 6 — ywinonenns, 3, 7 — niemygpmu,
4 — npocmasxa; 5 — boam

Taoauus 8.1 — 3azopu 6 3uennenni 3youacmux mygpm

Howmep Hiametp Baiy, 3a3op, MM
MydTu MM panianbHUN OOKOBHIA
1 20-40 0,015 0,25
2 30-50 0,015 0,36
3 40-65 0,025 0,40
4 45-80 0,025 0,42
5 50-90 0,025 0,44
6 60-100 0,025 0,45
7 70-120 0,040 0,50
8 80-140 0,040 0,55
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8 Ekcnayatauia obnagHaHHA HACOCHMUX CTaHL,in

Bubip CTaHJapTHHUX MyhT B1I0YyBa€ThHCS 3a
I'OCTom 5006-86.

[TopoxHuHy 3i10paHOi My(pTH 3amOBHIOIOTH MACTHJIOM JI0
piBHS CaNbHUKOBHMX YIIUIbHeHb Myt mo Baimy. [lepenaBaHHs
obepranHa B 3yOuacTux MydTax BiIOyBa€ThCSA dYepe3 3yOdacte
3YEINIEHHS, 1110 3HaXOIUTHCI B MAC/IHIN BaHHI.

Jis  3amoBHEHHA My(T pEKOMEHIYIOTh Takl MacTuia:
TypOiHHE Mapku 57, HWIiHAPOBE MapKu 24 a6o 38, BICKO3HH, HIrpoI,
TPaHCMICIHHE aBTOMOTOpPHE JIITHE, a TaKOX CyMiml TypOiHHOTO
MacTuiIa Mapku 22 3 po3meneHuM rpadirom. KoncucreHTHI MacTuia
HENpUJATHI AJI 3MalllyBaHHS 3y0uacTuX My(T, OCKIIBKU BUJIABJICHE
3yOLsSIMH MacCTHJIO HE MOTPAIUIIE HA iX TEPTHOBI MMOBEPXHI 1 3y0Uuacte
3UYEIUICHHS MpaItoe MPAKTUYHO Oe3 3MalllyBaHHs, 1110 IPU3BOAUTH 110
IIBHJIKOTO 3HOIIYBaHHS 3yOLiB.

Jlis yTBOpEeHHS HEOOXIIHOTO VILITBHEHHS B PO3HIMI MIXK
niBMy(TaMl BCTaHOBIIOIOTH TPOKIAAKY, a TOPIi YHIUIBHIOIOTH
KUTBLSIMU 3 TYMH.

ITnacmunuacmi mygpmu (puc. 8.4) mnepenaroTb KpPyTHHIA
MOMEHT Yepe3 MaKeTH, L0 CKJIAJaroThCs 31 CTAJEBUX IJIACTUH Y
BUTJISI/I IUCKA, MEMOpaHH a00 KUTbIIS.

bararomaposi nakeru 9, 10 nnactun ckpimieHi reuHtamu 18
3 oboiiMamu 13, 14 kimbrsmu 4, 5 y 4oTHpH OKpeMmi CKJaJaiibHi
onunuti. 3 mismydTamu 20, 21 1 3 mpocTaBKOIO 3 CKJIaJalIbHI OUHHII
3’€IHaH1 0OJTaMU MiABHUIIEHOT TouHOCTI 15, 16 raiikamu 17. KpyTanii
MOMEHT TepenaeTbcsd Big miBMypTH enektpoasuryHa 20 Ha
OararomapoBuii makeT 9, SKuif 10 30BHIIHBOMY KOHTYpY Oontamu 16
yepe3 000iMH 1 Kinblg ckpiruienuit i3 nakerom 10. ITo BHyTpimHbOMY
KoHTYpY nakeT 10 3’eqHaHuit 00MTaMU 3 MPOCTABKOIO, Yepe3 Ky Jaii
KPYTHHI MOMEHT MepeaaeThCcsl yepe3 000MMHU 1 KibIlsl Ha MiBMY(TY
Hacoca 21. IliBmydty auryna 20 Big OCHOBOTO 3MilllEHHS
YTPUMYIOTh YOTHPH CTOMIOPHI TBUHTH 2 uepe3 Hapi3He Kijblle 1.

BapianTtu BUKOHaHb TuIacTUHYACTUX MY(T (puc. 8.5):

— 0e3 MpOCTaBKH;

— 3 IIPOCTABKOIO;

— 3 IPOMDKHUM BaJIOM.
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Pucynok 8.4 — ITnacmunuacma mygpma

[TopiBHSIHO 3 MypTamMH 1HIIKUX TUIIB MJIACTHHYACTI MAIOTh TaKi
nepeBaru:

— BIJICYTHICTb HEOOXiZHOCTI BCTaHOBIEHHS J0JIaTKOBOI
OTIOPH JUIs BCTaBKH 3a BEJIMKHUX BIJICTaHEH MIXK BajlaMu (10 6 MeTpiB);

— MEHIy Bary,

— KOMIIGHCAIllIl0  KyTOBOi,  paaiaJibHOi Ta  OCbOBOI
HECITIBBICHOCTEH BaJIiB;

— HU3BbKUHN KOEPIIEHT PO3IIKUPEHHS 1]l Yac HAarpiBaHHS;

— BIJICYTHICTb HEOOXIJTHOCTI 0OCITYTOBYBaHHS;

— BIJICYTHICTb 3MalllyBaHHS;

— OUIBII BUCOKY 3HOCOCTIMKICTB;

— HU3BbKUH piBeHb BiOparii.

Oco6muBOCTI MOHTaXy NPYKHUX IUIACTUHYACTHX MY(T
MOB’s13aH1 3 0OMEXEHUM JIONMyCTHMHUM OChOBUM 3MimieHHsM. [l gac
[IOYaTKOBOTO MOHTaXy HEOOXiJHO 3a0€3MeunuTH NpaBUIBHE OChOBE
MOJIO’KEHHS MIBMY(T, 3a SIKOTO MPY>KHI €JIeMEeHTU He JehOopMOBaHi.
Jist 11bOTO POTOPHU ABUTYHA i Hacoca 3 MiBMY(TOIO BCTAHOBIIOIOTh Y
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8 Ekcnayatauia obnagHaHHA HACOCHMUX CTaHL,in

Pucynok 8.5 — Bapianmu euxonans nnacmunuacmux mygphm

po6oue MoIoKeHHS (IBUTYH 13 MAMIAITHUKAMH KOB3aHHS — 32 MITKOIO
abo 3a pe3ynbTaTaMu XOJOCTOIO IYCKYy, B Hacocax i3 Tifpor siTOo
3MINIYIOTh POTOP TaKMM YUHOM, MO0 Timpom’sita Oyina 3aKpUTOIO).
BuMiprotoTh BiicTaHb MIXk TOPIIEM Bajia IBUTYHA 1 TOpLEM MiBMy(pTH
Hacoca. [loTiM OOYHMCHIIOIOTH TOJIOKEHHS MIBMYPTH JBUTYHA 1
BCTAHOBJIIOIOTS ii, (PiKCYIOUM Ha Bay (MIPUKPIILIIOIOTH 10 IIIMOHKH 32
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NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN
JIOTIOMOTOF0 TBHWHTIB). [HOAI 1711 MPUTOHKH OCHOBOTO PO3MIpPY B
KOHCTPYKLII0 My(TH BBOJAATH ClieLlialbHE AUCTaHIIWHE KiIbLIE.

[HI1a 0COGUBICTB €KCILTyaTallii OB’ A3aHa 3 MAIMMU CHJIAMU
peakiii Ha 3MinieHHs BamiB. [Ipu po3LeHTpyBaHHAX, IO B JEKiIbKa
pa3iB MEPEBUINYIOTh TPAaHUYHO JOMYCTHMI, MPYXKHI IUTACTHHYATI
My(TH HE JIUIIe He CIPUYMHSAIOTH IiIBUIIEHUX BiOpaIlii Ta mymy, a i
HE [O03BOJISIIOTh [JIarHOCTYBATH PO3LEHTPYBAaHHS 3a JOIOMOTOKO
anmaparypu. Tomy TIICHTpyBaHHS BaJliB arperara HEOOXiIHO
NEepIONYHO KOHTPOJIFOBATH 3BUYAHUM MEXaHIYHUM CIIOCOOOM.

[lig wac ekcryaTamii MiIacTUHYACTHX MY(PT € MOKIUBUM
BUHUKHEHHs HEOE3MeYHUX CHUTYalid, MOB’A3aHUX 13 pyHHYBaHHSAM
MaKeTiB MPYKHUX eneMeHTiB. Take pyiiHyBaHHS MOXE TPU3BECTH JI0
«BUJIITAHHSA» MAaCUBHOI IPOCTABKU Ta YTBOPEHHS 1CKOP.

Haii0inpi 9acTUMU TOMIKO/DKEHHSIMH 3’ €IHYBAJIbHUX MY(T
yCiX THIMIB € 0cia0aeHHs KPIIJICHHS Ta UIUIBHOCTI MOCAAKH MiBMY(hTH
Ha BaJl, 3HONIYBAaHHS KOMIICHCYBAJIbHUX €JIEMEHTIB, JAMHAMi4HA
HE3PIBHOBAKCHICTb.

[lin wdvac nmpoBeneHHs IUJIAHOBUX OIJIAMIB  HEOOX1IHO
HEepeBIpIATH Taki MapaMeTpu: IIUIBHICTh MOCAAKH MIBMYy(T, OUTTA
niBMy(T, CTaH Ta SIKICTh KOHTAKTy, 34EIJICHHS B 3y0UacTux mydrax,
CTaH MaJbIliB Ta MOCAAKOBUX MiCIlb KOXKHOI MiBMY(TH.

[lin yac MOTOYHOTrO PEMOHTY MPOBOJATH PEBI3II0 MY(PTH 3a
JIOTIOMOT0I0  iHIMKaTopa: 00epTaioTh BiJl PYKH pOTOp Hacoca,
BHUMIPIOIOTH TOpLEBE Ta pajiaibHe OUTTS MypT (HOpMaibHE OUTTS
cranoBuTth  0,02-0,03 Mmm). OpHOYacHO TEPEBIPAIOTh  CTaH
HWIHJIPUYHUX 1 TOPLEBUX IIOBEPXOHb KOXKHOI MydpTtH. Y pasi
BUSIBJICHHS HA HUX MOIIKO/KEHb 200 OUTTS, 110 EPEBUIILYE TPAHUIHO
nomyctume, My(QTy HEOOXITHO 3HSATH 3 Bajla Ta YCYHYTH BHSIBJICHI
nedextu. Ilicns peMOHTY mepen yCTaHOBIEHHSIM My(QTH Ha Baul ii
HEOOX1THO Bi0AIAHCYBATH.

PetenbHO mepeBipsAOTh MIUIBHICT MOCATKU My(TH Ha Bal,
BUMIPIOIOTh  JllaMeTpH  IWJIIHAPHUYHUX PO3TOUOK MiBMy(PT Ta
[IOCAAKOBHUX MUISHOK Bajia.

VY neskux Hacocax mneperdadeHa KOHIYHA mocaaka MypT. Y
IIbOMY pa3i Mij Yac BUMIPIOBAHHS MTOCAIKOBUX MICITb MIBMY(T Ta Bajia
HEOOXIJTHO 3aCTOCOBYBAaTH TOYHI BHMIPIOBQJIbHI 1HCTPYMEHTH —
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8 Ekcnayatauia obnagHaHHA HACOCHMUX CTaHL,in

MTAaHTCHIIUPKYJi, CKOOM, IITHXMacu. BuMiproBaHHA HEOOXi1THO
MPOBOAMTH B TPHOX MeEpepizax 3a JOBXKHHOI TMOCAIKOBOI MIISHKH,
NpUYOMy B KOXKHOMY Iepepi3i BHMIpIOBaHHs TPOBOISTH Y JBOX
B3a€MHO MEPIEHANKYIIPHUX HAMPSIMKaX.

8.3 Kopmycu HacociB

3asnexHo BiJ] MapamMeTpiB Hacoca, yMOB HOTro poOOTH Ta BUMOT
HaJIIHHOCTI 3aCTOCOBYIOTH Pi3HI KOHCTPYKIIi KOPIYCIB: CIipalibHi,
CEeKIiiiH1, TOABIHMHI.

Jnsi  3a0e3meyeHHs  HAAIWHOCTI  Ta  TePMETHYHOCTI
0araTocTymiH4acTOro Hacoca miJ 4ac poOOTH B yMOBaX BHCOKHX
TUCKIB 1 TEMIIEpaTyp 3aCTOCOBYIOTH MOJABiIHHUI Kopmyc (puc. 8.6).
30BHIIIHIN KOPITYC € KOBAHUM MOPOKHUCTUM LUIIHAPOM, YCepeanHi
SKOTO BCTaHOBJIOIOTh BHYTPIIIHIM KOpPHYC CEKIIHHOTO TUIy abo
CHipalbHUN 13 TOPU3OHTAIBHUM po3HIMOM. Ilopsm i3 BHCOKOIO
Ha/1MHICTIO TaKa KOHCTPYKIs 3a0e3reuye po30MpaHHs Ta CKIIaJaHHs
Hacoca 0e3 IEeMOHTaxy TpyOOIpOBOIIB.

KoHcTpyKItis CeKIIHHOrO KOpIycy € OUIbIl MPOCTOIO MO0
BUTOTOBJIEHHd 1  HaOyna ~ HaWOUIBLIOrO  TOHIMPEHHS B
OararocTymniHuacTux Hacocax (puc. 8.7). BxinHa Ta BUXiJHA KPHUIIKH
¢ 0a3oBUMM JeTallIMU Hacoca. BoHM oOnairroBaHi BiAIIOBIIHO
BCMOKTYBaJIbHUM Ta HarHiTaJlbHUM natpyOkamu. Cekiiii Mixk co0oto 1
KPHUIIIKaMU HEHTPYIOTh Ha IWITHAPUYHUX 3aTo4uKax. J{Jist miIBUIIICHHS
HAJIHHOCTI YIIUTbHIOBAIBHUX €JIEMEHTIB TepeadaueHi KoMOIHOBaHi
YIIITBHEHHS — METaJIeBUI KOHTAKT Ta TYMOBE KUJIbIIE.

Jlo HenoMiKIB KOHCTPYKIIi CEKIIIHOro Kopmycy HeoOXiJIHO
BITHECTH BEJIHKY KIJTbKICTh YIIUIBHIOBAIBHUX CTHUKIB BHCOKOTO
THCKY, a TaKOX CKJIQJHICTh CKJIaJaHHS Ta PO3OWpaHHS ITia Yac
pemonTiB. Kopmycun choipaneHOoro TtHmy  (puc. 8.8) HaOymm
HaNOUIBIIOr0 MOLIMPEHHS B OJHOCTYIIHYACTUX HAcocax Ta pijalie
TPAIUIIIOTHCS y 0araToCTyMiHYaCTHX.
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Pucynoxk 8.6 — Hacoc muny IIE 3 noogiiinum kopnycom
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Pucynoxk 8.8 — Konconvnuit nacoc 3i cnipansnum xopnycom

CripanbHi KOPITYCH HacOCIB MOABIHHOTO BXOAY 3 MPOXiTHUM
BAJIOM BUTOTOBJISIFOTH 13 JIBOX YAaCTHH 13 TOPU3OHTAIIEHUM PO3HIMOM.
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MNigKOHTPOAbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLin
HasBHICTP TOPU3OHTAJIBHOI IUIONIMHU PO3HIMY Ta PO3MIIICHHS
naTpyOKiB y HIKHIM ONMOpPHIA YacTHHI KOPIYCY MOJIETIIYE PEBi3it0
Hacoca.

VY nmesikux Hacocax i3 MPOXiJHUM BaJIOM KOPIYC MA€ KPUIIKY 3
BEPTUKAJIBHOI  IUIOMIMHOK  po3HiMy  (puc. 8.9).  Boamouac
KOHCTPYKLisl € OUIBII TEXHOJOTIYHOI Y BUTOTOBJICHHI Ta J03BOJISE
MiJBUIIMTH HAAIMHICTh YIIITLHIOBAILHOTO CTHKY. [IpoTe ckiramanHs
Ta po30UpaHHs Hacoca MPHU bOMY YCKIJIaJHIOIOThCS.

HaiiGinp vactumu nedexraMmu KopIrycy €:

— KOpO3iiiHE 3HONIYBaHHA OKPEMHUX MICIb BHYTPIIIHBOI
TIOPOXKHHUHU;

— JnedeKTH BUIIUBKA;

— 3a001HU Ta PUCKU Ha IJIOLUIUHI PO3HIMY;

— TPILIUHH.
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Pucynok 8.9 — Hacoc i3 npoxionum éanom

Ilepen mepeBipkorO CTaHy KOpIYCy Hacoca MpPOBOJSATh
OUHMIIEHHS KOpIyCy Bija 3a0pynHeHb. [1oTiM nepeBipsA0Th KOPO3ito,
€p03i10 KOPITYCY, MOXJINBI TPIIIMHOYTBOPEHHS, CTaH OO Ta IUIOMIUH
po3nimy. CTIHKM  KOPHyCy TEpEeBIpSIIOTH 32  JIOMOMOTOIO
yABTPa3BYKOBUX J€(EKTOCKOMiB. Y Micuix, J€ BHUMIPIOBaHHS
TOBIIMHMA CTIHOK BHIIE 3a3HAYEHUM CIHOCOOOM € HEMOXXJIUBHUM, a
TaKOX 32 BIJICYTHOCTI 1HIIMX 3aCO0iB KOHTPOJIIO 3HOIIEHHS CTIHOK
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8 EkcnayaTauia obnagHaHHA HAaCOCHWUX CTaHLiN

KOpITyCy MEpEBIPAIOTh 332 JONOMOIOI0 KOHTPOJIBHHUX CBEP/UIEHb, SIKi
BUKOHYIOTh CBepuIoM aiamerpoM 1,5-2 MM Ha TauOuHy, MO
JIOPIBHIOE  B1IOPaKOBYBaJbHIM TOBIIMHY Kopirycy. CBepasieHHs
BUKOHYIOTh Y AUISHII HAaHOUIBIIOTO AiaMeTpa KOPIYCY, B HAMTOHIIINX
nepepizax Ta B MICHSX Pi3KUX 3MiH JOPM 1 TOBIIIMHH CTIHKU KOPITYCY.

KoposiiiHe 3HOIIYBaHHS OKPEMHX MICIb BHYTPIIIHBOI
INOPOXHUHU KOPILYCY PEKOMEHAYETbCS YCYBAaTH HAIUIABIEHHSAM
MeTaIly eleKTpo3BaproBanHsM. [1i1 yac miaroroBku 1e(peKTHIUX MicCIlb
JUIS 3BApIOBaHHs X 3a4MINAIOTH BiJ] NE€PEKauyyBAHOIO MPOIYKTY Ta
CIIIB KOpO3ii 70 HEMOMKOIKEHOTO0 METaly 3a JOMOMOTOI0
MHEBMO3yOMJ Ta HUTIQyBaTbHUX MAIIUH 3 a0pa3sUBHUM KPYroM ado
METaJIeBOIO MIITKO. CTIHKH MiITOTOBJICHOT IS 3BApIOBAHHS AUISTHKA
KOPITYCY MOBUHHI OYTH CKOIIEH] MiJl KyTOM.

TpimmHu, BUSBICHI Ha KOPIycax HACOCIB, JOMYCKAETHCS
3aBaproBaTh. PakoBuHU rimOuHOO 110 0,2 TOBIIMHM CTIHKH KIJIBKICTIO
He Ginpme Hixx 30 Ha mmomi 150 x 150 MM? Ta OKpeMmi pakOBHHH
rOuHO He Oiunpmie HDK 0,2 TOBIIMHU CTIHKH JIOMYCKA€ThCS
BiJTHOBJTFOBAaTH HAIUIABJICHHSIM.

BigHoBneHI BiA TpIIMH Ta paKOBUH IOBEPXHI JeTayeit
KOpPIyCY TMOBWHHI BIAMOBIATH TaKUM TEXHIYHUM BHUMOTAM: y 30HI
3aBapIOBaHHs (HAIJIAaBJIEHHS) HE JIOMYCKAIOThCA TPILIMHM, IIJIaKOBi
BKJIIOUEHHS, Ta30Bl IOpH; MICI 3aBaploBaHHs (HAIUIaBJICHHS)
NOBMHHI OyTH 3a4MIEeHi; MIOPCTKOCTI BHYTPILUIHBOI MOBEPXHI
NOBUHHI OyTH He Oubine Hixk Rz 160; micns 3aBaproBaHHS HACKPIZHUX
TPILIMH JeTajl KOpIyCy HEOOXiHO MepeBipUTH Ha MILHICTh Ta
HIUIBHICTh  TIAPaBIIYHUM  BHUNPOOYBaHHSIM, MpU LbOMY HE
JIOMYCKAIOThCSl BUTIKAHHS Ta MITHIHHS.

3ipBaHi MMNWJIBKM B KOpIycax HAacoCiB  BHJAISIOTh
BUCBEP/UIIOBAHHAM. Y pa3i MOMIKOPKEHHS Pi3i OTBOPIB IOMYCKAEThCS
Hapi3aTh HOBY Pi3b HACTYITHOTO PO3MIpY.

OnHy 3 onop KOpnycy 3a3BU4ail BUKOHYIOTh HEPYXOMOIO, sIKa
¢dikcye HOro TMOJOXKEHHs, a IHIIy — pPYXOMOIO, IO KOB3a€ TIO
bynaaMeHTHIN mamTi abo pami. TUM caMMM KOMIIEHCYIOThCS TETIOBI
nedopmartii Kopmycy.

HepyxoMy omopy BCTaHOBIIOIOTH Ha (yHIAMEHTHIN TUTHTI 3a
JIONTOMOT'00 KOHTPOJIbHUX HIMUJIBOK Ta 3aKPIILIIOI0TH O0nTaMu. 3a30p
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
MDK 0OJITaMH Ta OTBOPAMH OIOP, & TAKOX MIXK IIaii00I0 Ta raifkoro
0oiTa TIOBMHEH BIAMOBINATH KpecIeHHSAM (opmylsipa MamuH. 3a
BIJICYTHOCT1 KpEeCJIeHb HEOOX1THO BUKOHYBAaTH TaKi YMOBH: OOJITH B
OTBOpaxX PyXOMHUX OIOpP Yy XOJIOJHOMY CTaHI Hacoca MOBUHHI OyTH
PO3MIIIEHI eKCIEHTPUYHO; CYMapHHUI 3a30p Mik OOJITOM Ta OTBOPOM
TIOBUHEH JiMUTUCS NPUOIU3HO y BiIHOMWIEHH] /3, IPUYOMY GilbIIHit
3a30p TMOBWHEH 3HAXOJMTHCH 13 OOKYy KOPITYCy; yCi KOHTPOJIbHI
mTA(TH TOBUHHI HITFHO CHJIITH Y CBOIX T'HI3/AaX.

HIiapHICTS NPUIISTaHHS TOBEPXOHb KOB3aHHS PYXOMOI OIIOPU
NepeBipsrOTh HIynoM (miactuHa ToBmuHOK 0,05 MM HE TIOBHHHA
OPOXOJUTH MK MoBepxHsAMH). [lepeBipky BHKOHYIOTH MABiYi: B
po0OoYOMY CTaHi Ta MiCIIsA 3yMMMHEHHS Ta 0XO0JI0PKCHHS BiAIICHTPOBOTO
Hacoca. SKIio pe3yapTaT JBOX MEePEBIPOK BIAXMIAIOTHCS BiJl HOPMH,
BCTAHOBJIIOIOTH MPHYNHM Ta YCYBAIOTh IX.

Pucku, 3a001HM Ta 3SMHUHAHHS Ha TJIOIIMHAX PO3HIMY KOPITYCiB
HACOCIB yCyBalOTh 3aUMIICHHSAM [I1abepoM abo 3aBaprOBaHHSIM
OKPEMHUX MICIb 13 TOJIATbIINM 3aYHIICHHSM.

Axiio cnernianbHl BUMOTH 3aBOIY-BUTOTOBIIIOBaYa BiJCYTHI,
Py 3aJ0BUIBHOMY CTaHI HOBEPXOHb Ta BIJCYTHOCTI KOpPOOJIEHHS
MIMPUHA MICHEBUX 3a30piB MOBMHHA OyTH He Oinbmoro Hik 0,1-0,2
MM.

JUig yIiibHEHHS TOPU30HTAIBHOTO PO3HIMY 3aCTOCOBYIOTH
MPOKIIATKU Ta MACTUKH, TUITH SKUX BUOUPAIOTH 3AJIEKHO BiJ] pOOOUNX
YMOB: TEMIIEPATypPH, TUCKY, POOOYOTO CepeIOBHIIA TOIIIO.

[Tin yac ckmamaHHS BIAIEHTPOBUX HACOCIB MICHS PEMOHTY
BUKOHYIOTh JIETKE OOTATYBaHHS OOJTIB PO3HIMIB  KOPIYCY,
MPOKPYUYYIOTh POTOP, MEPEBIPSAIOYN MOTO BiTbHE OOEpTaHHS, MIiCIs
YOro MpPOBOATH KIHIEBE OOTATYBaHHS Ta BJIpYre IEpeBipsIOTh
o0epTaHHs poTopa.

8.4 ITlixmunHuKu

VY BIONEHTPOBUX HAcocax SK OMNOPHI Ta YIOPHI BY3IH
3aCTOCOBYIOTH SIK IMIIIUITHUKY KOUeHHs (IIapUKOBI Ta POJIMKOBI), TaK
1 MAMWAITHAKYA KOB3aHHA (3 OpoH30BMMH a00 3ayMTHUMH 0abiTOM
BKJIQUIIIAMU).
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YacTkoBe MOUIKOMKEHHS, a TUM Oljbllle TIOBHE PyWHYBaHHS
HaBITh OJHOTO 3 TIAMIMIHUKIB TPHU3BOAUTH 3a3BHUAll 10 JykKe
CEepHO3HUX  TOLIKOJ)KEHb Hacoca, fAKI BaXKO  MIJAAIOThCS
BITHOBJIIOBAILHOMY pPEMOHTY. TomMy B Tpoleci eKkcIuryararii
HEOOXI1THO MEPIOIUYHO TEPEBIPATH POOOTY IMAMIUITHUKOBUX BY3JIiB
(ryM, HAJJUIIKOBE HArpiBaHHs, MicieBa BiOpallisi CBig4aTh PO
MOYaTOK IMOIIKO/PKEHHS MIAIIUIHUKA). Y pa3l BUSBICHHS HaBiTh
MOYATKOBUX TMOMIKO/KCHb IMIJIIMITHUKA HEOOXiJHO, MO-TepIIe,
BCTAHOBUTH IMPHUYMHY MOIIKOKEHb 1 TEPMIHOBO YCYHYTH ii, a mo-
Jpyre, BUKOHATH 3aMiHy (IiJIIMITHUKIB KOYEeHHs) a0o0, SKIO IIe
MO>KJIUBO, PEMOHT (TSI ITIAMIUITHUKIB KOB3aHHS ).

Hiowmunnuku Kouennsa. Y NETrKOHABAHTAKEHUX HEBEIMKUX
HACOCaxX 3aCTOCOBYIOThH 3a3BUYal MiAMIMIHUKYA KOUEHHS — IIAPHKOBI
Ta POJIMKOBI Pi3HUX THIIB.

Haii0inp1 MomMpeHrM THUIIOM IMMIJIIUITHUKIB € pajiaibHi
OJTHOPS/IHI TiIIMITHUKY, TPU3HAYEHI MEePEBAKHO ISl CIPUHHSTTS
panianbHUX HaBaHTaKeHb. OHOYACHO 3 pajiaIbHUM HaBaHTAXKEHHIM
HIiIIATHAKA 1[LOTO THUITY JIONMYCKAIOTh OChOBE HABAaHTAKCHHS Ta
MOJXKYTh TPAIIOBATH 3 KYTiB IEPEKOCY BHYTPILIHBOTO KilbIs (BaJia)
Big 15" 1o 30' mono 30BHIMIHBOrO Kimblg (II0CaAKOBOIO OTBODPY B
kopmyci). HasiBHICTP 3HaYHOTO NEPEeKOCy 3HUXKYE JOBrOBIUHICTH
MiIIATHUKA, TOMY paiaibHi OAHOPSIIHI TIAMUITHIKY 3aCTOCOBYIOTh
y KOPCTKUX Bajax, MPOTHH SKUX HE IMOPYIIYE HOPMaIbHOI poOOTH
MiIIANHAKA (HATPUKIIA]], Y KOHCOJIBHHUX HAcocax).

KynbkoBuil paaianbHuil 1BOpAIHUN cHepUUHUN MIAIIUITHUK
MPU3HAYCHUH MIEPEBAKHO JIJIS CIIPUHHSATTS PaliabHIX HABAHTAXKEHb.
Bin Moxe cropuiimMatd OJHOYACHO 3 pajiaJbHUM 1 OChOBE
HaBaHTaXCHHsS B 00uBa OOKH, sike He mMoBUHHE nepeBunryBaT 20 %
HEBUKOPHUCTAHO!  padialbHOI  BaHTAXOMITAOMHOCTI.  3aBASKHU
3IaTHOCTI MIAIMIAITHAKA 0 CAMOBCTAHOBJICHHS BIH MOYK€ HOPMaJIbHO
NPAIIOBATH 32 3HAYHUX BIJHOCHHX MEPEeKociB Kiels (2—3°). Lleii Tum
HIJIIAITHUKIB 3aCTOCOBYIOTh Y JIBOXOIOPHUX Bajiax, IO MiJAa0ThCs
3HAYHUM TPOTHHAM, y KOHCTPYKIISIX, y SKHUX HE 3a0e3MedyeThCs
CyBOpa CIIIBBICHICTh TOCAJKOBHX MICIb M  MIIITATHUAKA
(HampuKJaj, y 6araToCTyeHeBUX CEKLIHHUX HAcOCax).

142



NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN

PonukoBuii  pamiaNibHUM  MAMIUAIHAK =~ 13 KOPOTKUMU
IIHAPUYHUMHE ~ POJIMKaMH  NPU3HAYEHUH  MEPEeBaXHO I
COPUMHATTA  3HAUYHUX  paJiadbHUX  HaBaHTaxeHb. llepekic
BHYTPIIIHBOTO KUTbLA BIAHOCHO 30BHIIIHBOTO B LIl KOHCTPYKILII €
HENPUITYCTUMHUM  YHACHIJJOK TMOPYIIEHHsS JIHIHHOTO KOHTAaKTy
pONMKIB 13 JOpiKKamMM KoueHHs. [liAmMmHUK 1BOTO  THITY
3aCTOCOBYIOTh Y JKOPCTKHUX KOPOTKHX JBOXOIOPHUX pOTOpaXx.
BukopHCcTOBYIOUH MiIIIMITHUK IIbOTO TUITY B OJHiH 13 omop, B iHIIIH
omopi HEOOXI1JHO BCTAHOBUTH IMAIIUITHUK, IO CIPUUMAE OCHOBE
HaBaHTAXCHHS.

KynbkoBuil paniaabHO-yMOPHUA MiAMIUIHUK MPU3HAYCHUN
JUIsE pOOOTH B yMOBaXx, KOJIM OJHOYACHO JIFOTh PajiaibHI Ta OChOBI
HABAaHTa)XEHHA ([UIsI OCbOBUX CHJI — JIMIIE B MEBHOMY HAIPSIMKY);
MOKE CIPHUHMATH W YHUCTO OChOBE HaBaHTaKEHHS. [liMMIMITHUKH,
3MOHTOBaHI B TMapi, MOXYTb CHOpPUAMATH W YHCTO pajiaabHE
HaBaHTaXeHHs. [lomepenHiii HATAT MiABHINYE BaHTAXKOMIAHOMHICTH
HiIIANHUKA, 301IbIIYye HOTO >KOPCTKICTh, TOYHICTH OOEpPTaHHS Ta
JOBroBiYHICTb. [Ipy BCTAaHOBIIEHHI TAapHUMHU KOMIUIEKTaMU 3
HOTMIEPETHIM HATATOM, L0 KOPCTKO (iKCye Bal y pajaiajJbHOMY Ta
OChOBOMY HAIpPsIMKy B 00H/Ba OOKH, € HEOOXIIHHM pETryJIOBaHHS
HONEPETHBOIO HATATY 3aJIeKHO BiJl OCBOBOTO HaBaHTaxeHHs. Lli
HiMUITHAKA  3aCTOCOBYIOTh Y JKOPCTKUX JBOXOIOPHHX Bajax i3
HE3HAYHUMH BIICTAHSMHU MK OIIOpaMHU.

PonukoBuii  KOHIYHUN  MIAMIMIHUAK — TPU3HAYEHUW  JIJIs
CIOPUMHATTA OJHOYACHO paJiadbHUX Ta OCHOBUX HAaBAHTAXKEHb.
3acToCcyBaHHs MOTO JOMYCKAa€e PO3AUIBHHN MOHTaX KUJIEIb, a TAKOX
peryiroBaHHs pajiasibHOro 3azopy. ITiAmumHUK oOMeExye OochOBe
nepeMilieHHs1 Bajia B ogHOMYy HampsimMky. I[lepekic Bama momo oci
PO3TOUKH KOPITYCY € HEJIOIYCTUMUM.

3anexHO Bl CTaHy MIAIIUIHUKA PO3PI3HIIOTH TPU BHUIU
paialbHUX 3a30piB, TOOTO BHYTPIIIHIX 3a30piB MK KUIbLSAMHU Ta
TiJaMH KOYeHHs (II€ CTOCYEThCS JIMIIE MiIIIUITHUKIB paiallbHOTO
THUITY, 1€ PaJiaJIbHUI 3a30p HE PETyIIOETHCS):

— TOYaTKOBHUH 3a30p y BUIBHOMY CTaHi /0 BCTaHOBJICHHS
M AIIUITHAKA,
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— TOCAIKOBHH 3a30p Y MiAMIUITHAKY TICS HOTo MOCaaKy Ha
pobode wmicme (3aBXAM MEHIIWKA BiJi TOYATKOBOTO BHACIIJIOK
MOCAIKOBUX HATSTIB);

— poboumii 3a30p y HiAIIMIHUKY B poOOYOMY cTaHi, TOOTO
i poOOYMM HAaBAHTAKECHHSIM IIPH YCTAICHOMY POO0YOMY PEXHUMI;
poOoumii 3a30p 3MEHIYETHCS MiJ €0 TeMIEepaTypHUX PO3IMIMPEHb
BHYTPIIIHBOTO KUIBIA, ajlé B TOM CaMHM Yac 3poCTae Iij Ji€lo
HABaHTAXXCHHS, BUKIHMKAIOUM JeQOpPMaLil0 B MICISIX KOHTAKTY TiJl
KOYEHHST; poO0UMii 3a30p 3a3BHUYAll € OLIBIITUM BiJI TOCAAKOBOTO.

[Tpu BU3HAaYCHHI TOCAIKOBUX PaIiajIbHUX 3a30PiB 30UTBIICHHS
nmiaMeTpa JOpIXKKKA KOYEHHS BHYTPIIIHHOTO KUTBLSI MPUHMAIOTh Y
cepeTHboMY OJU3bKO0 65 % BiJl HOMIHAIEHOTO HATATY.

3MEHIIIEHHS TOCaJAKOBOTO 3a30py B pe3yNbTaTi HarpiBaHHS
KUTSIh MiAMUITHIKA BU3HAYAIOTh 32 (DOPMYIIOIO

A=20AR;,
e o —  Koe(iLi€HT TeMIepaTypHOro PO3IIUPEHHS,
R, -~ pajiyc TOpi>KKH KOYEHHS BCEPEINHI KiIbIIS.

JUia pagianbHO-YNOPHUX MIAMIMITHUKIB, IO CIPUHAMAIOTH Y
pobouoMy pexxuMmi TopsiJ 13 paJialbHUM HaBaHTAKEHHSIM 1 OCHOBE,
HEOOX1/THE MOTIEPEHE PETYIIIOBAHHS HATATY B MICISIX KOHTAKTY TiJl
koueHHs. [lonepenHiii HATST MonATae B TOMY, 110 Tapa MiJIIUITHAKIB
e i Yac BCTAHOBJCHHS OTPHUMYE IMONEPETHE  OChOBE
HABaHTa)KECHH, 1110 BUKITUKAE JIESKY MTOYATKOBY PYKHY AedopMallito
y Micugx KoHTakty. Ilig ngieto poOo4oro ochOBOro 3yCHILIS
BiIOYJEeThCsl BIJHOCHE 3MIIIEHHA pOOOYMX Kilelb, HAa OJHOMY
HIJIWANHUKY JAedopmarliisi 3MEHIIMTbCA, a Ha IHIIOMY 3pOCTE.
BoaHouac moBUHHUN BCTaHOBUTHUCSA HEOOX1AHUN poOoUmii 3a30p.

MinimManbHUH TOTIepeHINA HATAT OOYUCITIOIOTH 32 (OPMYIIOI0

Ayin =0161Rtg S £0,051A,

— poboya ockoBa cuna, H;

nitoue pajiaibHe HaBaHTaXeHHs, H;

—  pO3paxyHKOBHUH KyT KOHTAKTY (KYT MDK HpPSIMOIO,
IO TMPOXOIUTh Yepe3 TOYKH JOTUKY KYIbKH 3
JOpPDKKAMU KOUYEHHS Ta IUIONIMHOIO IICHTPIB
KYJIbOK).

Jc

U >
|
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3Hak « + » y HaBeAeH1H (HOpMYJITi HAJICKUTH JI0 MIAMIUITHHAKIB,

IO CIIPUIIMAIOTh 30BHINTHE OCHOBE HABAHTAXCHHS, a 3HAK « — » — JIO

MAIIMIIHUKIB, SKI  IMJ  JI€F0  30BHIIMIHBOI  OCHOBOI  CHUIM
PO3BaHTAXYIOThHCS.

[Tonepenniit HATAT 3A1MCHIOIOTh TAKUMH CIIOCOOAMM:

— BCTAaHOBJICHHSM TMPOKJIQJOK MDK BHYTPIIIHIMH Ta
30BHILIHIMU KUIBISIMHU CIIAPEHOTO IiIIITUITHUKA;

— PO3MIPHUMHU BTYJIKaMH Pi3HOI JOBXKHHH, PO3MIIICHUMHU
MIXK I JIIUITHUKAMU;

— nuripyBaHHSAM TOPIIB BHYTPIIIHIX 200 30BHINIHIX Kileb
MapHOTO KOMIUIEKTY IiAIIUITHUKIB;

— TpYXHHAMH, IO Jif0Th Ha 30BHIIIHE KiTBIIE;

— raiikoro abo Hapi3HOIO KPHILIKOIO, 110 3MIIIYE OJIHE 3 KLJIelb
II0/I0 1HIIIOTO B OCHOBOMY HAIPSIMKY.

3aneXHo BiJ XapaKTepy HaBaHTAKEHHsI KUIelb MiAIIUITHUKIB
3aCTOCOBYIOTH DPi3HI BUIM iX CIPSDKEHHS 3 BAJIOM Ta KOPITYCOM. Y
Hacocax  BHYTPIIIHI  KUIbISM  MIJAAIOTHCS  HMUPKYISIIHHUM
HABaHTA)KCHHSIM: CIIPSIMOBAaHE HAaBAaHTA)KCHHS MIEPEIAETHCS Y TPOIIeCi
o0epTaHHs MOCIIAOBHO MO yCiif OKpYX)HOCTI Kublis. LupkymsmiiiHo
HAaBAaHTa)XEHI KIJIbI MOBUHHI MaTH HEpyxoMe 3’€qHaHHS 31
CIPSDKEHOI0 JIeTalllio, TOOTO Take, 3a SKOro B Tpoleci poboTu
HIJIIANHUKA 30epiraeTbCsi MOCTIMHUN HATSAT MDK  CHPSHKEHUMH
noBepxHsAMU. HasBHICTh 3a30py MiK HHUPKYISIIHHO HaBaHTAXECHUM
KUTBIIEM Ta CHPSDHKEHOI 13 HUM JICTAJUII0 MPU3BOAWTH JI0 SBHUIIA
oOKaTyBaHHSI KUIbIM MO MOCAJKOBOMY MICIIO, B Pe3ylbTaTi 4Oro
BiOYBA€ThCS  PO3BAIBI[LOBYBAHHS Ta 3HONICHHS  CIPSDKEHOT
MOBEPXHi.

HaBnaku, Hepyxome 3’€/lHaHHS HaBaHTAXKEHUX KUIElb 13
CIPSDKEHUMU JETaNsIMU Tiepedavac HasBHICTh 3a30py MK KUTbIIEM
Ta MTOCAIKOBUM MICIIEM, Y PE3YIIbTaTl I[LOTO KIUJIIIE T A€ BiOparii
MOBUIBHO O0EPTAETHCS HABKOJO OCi, 1 B po0oTi Oepe y4acTth ycs
MOBEPXHS OKPYXHOCTI KUTBLIS.

3a3Buyail y Hacocax BHYTPIIIHE KiJbLE MIJIIMIHUKA, IO
o0epTaeTbcss pa3oM i3 BaJlOM, HACa/PKYIOTh Ha BaJl MO MIUIHHIN
Mocajli, 10 TOro K BOHO MOBHMHHO CHHpaTHCS Ha OypTHK Baia Ta
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3aTHCKATUCSA YIOPHOI BTYJIKOI Ta TaWKO. 3O0BHINIHE KUIBIE
BCTAHOBJIIOIOTH Y KOPITYC1 IiIIIMITHUKA 110 KOB3HIH mocaii.

Jlns 3amoOiraHHs 3alIeMJICHHS IIIIIIUITHUKIB KOYCHHS 3a
TEMIIEPATypHUX MOJI0BKEHb Bajla 3aCTOCOBYIOTh «ILIaBAI0Yi» OIOPH.
[Tpu ibOMY OJIWH 13 T IIMITHUKIB 3aKPITIIOIOTH Y KOPITYCl Ta Ha BalTy
B OCHOBOMY HAIPSIMKY, a IHIINI — MOKE€ BIJILHO MEPEMIIlyBaTHCS B
KOPIyCi B OCLOBOMY HaIPsIMKY, OCKIJIbKH BiH 3aKpIIJICHUN Ha Bay.
VY 3akpimuieHiii onopi 000B’S3KOBO 3aCTOCOBYIOTH MiAIIUIHUK, IO
bikcye Balm B OChOBOMY HampsIMKy. Taky cXeMy BCTaHOBJICHHS
HiAMUITHAKIB KOYEHHS 3aCTOCOBYIOTH B YCiX BiIIEHTPOBUX HACOCAX.

Jna wHaniiiHoi po0OOTH MIAIIMIHUKOBOTO By3/la OYyXKe
B)XJIMBUM € TIPABMIIBHUN MOHTAX Ta AEMOHTAX ITiJIIAITHHUKA.

Haii6inbm npoctuii crocid MOHTaXy HiAIIUITHUKIB — TOCAAKa
iX Ha BaJ 3a JOMOMOIOK BHOMBaUa i3 M’sikoro marepiany. [Tocamky
3MIMCHIOIOTh PIBHOMIPDHUMH yJapaMd MOJIOTKa 10 BHUOUBady,
NPUTHUCHYTOMY JI0 30BHIIIHBOTO KUTBLA. Y Iapyu HAHOCSTH IIOYEPTOBO
0 YChOMY HEpUMETPY Kinblga. s MepemkomkaHHS IEepPeKOCiB
ylapd HAHOCSTH y JiaMeTPajbHO TMPOTHICKHUX IUISHKAX. Y IapH
HEOOXIJTHO HAHOCHTH uepe3 IMPOCTaBKM 3 M’SKOro Mmarepiaiy,
HEOOX1IHO BUKJIIOYUTH MOXKIIUBI yJ1apH 0€3M0CepeIHBO M0 KIIbIIHO.

3a3HaueHni crocid MOKHA 3aCTOCOBYBATH i 4YaC MOHTAXY
HIIKAMTHUKIB MAJIUX Ta CEPEIHIX PO3MIpPIB 1 MOCAAKAX 13 HEBEIIUKUMU
HaTSTaMU.

binpma mepeBara Hama€Tbcs MOHTAXY 3alpecyBaHHSIM 3a
JOTIOMOTOI0 MOHTQXHOi BTYJIKH 3 M SKOrO MeTany. BHyTpimHii
JiaMeTp BTYJIKM MOBUHEH OyTH J1enio OLIBIIMM BiJ JiaMeTpa OTBOPY
MiIIAITHAKA, @ TOBIIMHA — MEHIIOIO BiJl TOBIIMHU KUTBIA. 3YCHIUISL
CTBOPIOETHCSA a00 yJAapHUM HaBaHTAXEHHSM, a00 Ha TIpeci 4u 3a
JIOTIOMOT'OX0 TalKHU.

Jlnst  mepenmaBaHHS 3yCHJIb  OJHOYACHO OOOM  KUIBISIM
HiAMIUITHAKA 3aCTOCOBYIOTH 111aii0Y (orpaBky). llaiiba moBuHHA MaTu
KOJIOBY KaHaBKy JJs 3amoOiraHHs TMOUIKO/KEHHS cerapaTtopa
HiAMUITHAKA. 3yCUiUIs HEOOXiAHO MPHUKIAaTH 10 LEHTpa Iaidu
(ompaBkm).
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[ligmunHuKY, 10 MalOTh 3HAYHUN HATST MiJ Yac MOCaJaKH, a
TaKOX BEJIMKOTA0APUTHI MiAMUITHUKA PEKOMEHAYIOTh MiJirpiBaTH B
Mmacii. Temneparypa macna He nmoBuHHa nepeBuinyBatu 80—90 °C.

[Tig gac JeMOHTaXXy MIAMIUITHUKA, TPUIATHOTO J0 TOIATBIIOT
eKcIuTyaTarii, HeoOXiHe BUKOPUCTAHHS CICHIAIbHOTO OCHAIICHHS,
HANpUKIaJ, Pi3HUX BTYJIOK, 3HIMA4iB i3 pO3HIMHMMHU JUCKaMHU abo
KUIBLISIMU.

B ycix BuUnagkax THCK MOBHHHUUM PIBHOMIPHO NEpeaaBaTUCS
10 BCi{ TOPIIEBiH MOBEPXHI KUIBIIS, 10 MA€ HEPYXOME 3’ €THAHHS.

VYci cnocoOu MOHTaXy Ta IEMOHTaXY IPYHTYIOTHCSI HA BUMO31
HEJOMYIIEHHS NepeaBaHHs 3yCUIUISI Yepe3 eIeMEHTH KOUeHHS, KON
MOXYTh BiOyTHCS TulacTH4Hi aedopmariii poOOYNX MOBEPXOHb Ta
MIBUAKUI BUXIJ TAIIUITHUKA 3 JTaJy.

OCHOBHUMH TPUYMHAMH PYWHYBAaHHS MiAMIMIHUKA MOXYTb
OyTH HENpaBUIbHUI MOHTQX MIAIIMIHUKA Ta CIPSIKEHHUX 13 HUM
neTaned; po0OoTa MiAMIMIHUKA B yMOBax, IO HE BiJIOBIIAIOTH
PO3paxyHKOBHUM; TOTPAIUISHHS PI3HUX 3a0pyJHEHb Ta arpecCUBHUX
CepeIOBUIIL; HE3aI0BLITbHI YMOBH 3MAallyBaHHSI.

[cHYIOTB Taki BUJM MOIIKO/XKEHb MiIIUITHUKIB KOUYCHHS:

— BHKpPMILIYBaHHS JOPLKOK KOYEHHS MICHs 3aBEpLIEHHS
HOPMaJIbHOI'O TEpMiHYy poOOOTH MiAIIMIIHAKA BHACHIJOK BTOMH
MeTaiy;

— BUKpPHILIYBAaHHS, COPUYMHEHE BEIUKUM IEPEKOCOM KiJlellb;
HepeKic MmiJ 4ac MOHTaXy, HPOTMHY Bajla BUKIIMKAE 3POCTaHHS
HUTOMOTO TUCKY Ha OKPEMUX JUISHKAX IMOBEPXHI MiAMUITHHUKA;

— pyiHYBaHHS, COIPUYMHEHE HEMPABHIHLHUM BHOOPOM THUITY
MIAIIUITHAKA;

— nedopmallis Ta MiCUEBE pYyHHYBaHHS KUIelb IMiJ 4ac
BCTAHOBIIGHHSI MIAINIMIHUKIB Ha TMOBEPXHI, [0 MAalOTh pIi3HI
BUKPUBJIIEHHS (OPMU (OBAIbHICTh, KOHYCHICTB);

— pyiiHyBaHHs, CIpPUYMHEHE TMOUIKO/UKEHHSAM JIOPIKOK
KOYEHHS (MTOAPSANUHU, BM ATUHH) 1] 9aC MOHTAXY I IITUITHUKIB, 110
JIOTTYCKalOTh PO3/iIbHE BCTAHOBJIEHHS Kllelb, a00 Mpu mnepeaaBaHH1
3yCHJUISL HalpecyBaHHS yepe3 Tijla KOYeHHS; Taki MOIIKO/KEHHS B
mporieci poOOTH MIBUIKO MPOTPECYIOTh;
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— 3HONICHHS, CIPUYMHEHE CTOPOHHIMH  aOpa3WMBHUMU
BKJTIOYCHHSIMHU; XapPaKTEPU3YETHCS YTBOPEHHSIM MAaTOBOi MOBEPXHi
JIOPKOK KOUEHHsI, 3pOCTaHHAM 3a30DiB;

— 3HOIIEHHS BiJ KOPO3ii NMpU MOTPAIUITHHI PEYOBUH, IO
CIPUYMHAIOTH KOpO3il0 MeTaly NiAIIMIHKUKA, HalpUKIa[ IpU
MiBUIICHUX BHUTOKAX Yepe3 KIiHIEBl YIIUIPHCHHS Bajla HAcoCa;
XapaKTepU3ylOTbCsl BUHUKHEHHSM MAaTOBOi IOBEpPXHI, HAsBHICTIO
ITIMOOKUX BUPA30K;

— 3HOILEHHS, CIPUYMHEHE BIACYTHICTIO a00 HEJOCTaTHHOIO
KUTBKICTIO 3MaIlyBaHHSI; IPU3BOAUTH J0 MEPETPiBaHHS IMiIIIUITHUKA,
BTpaT MEXaHIYHUX BIACTUBOCTEH MaTepiany, BTpaT GOpMU €IEMEHTIB
KOYEHHS Ta KiJlellb, pyHHYBaHHS CEemapaTropa;

— YTBOpPEHHS TPIIIMH BTOMH Ha KUIBISX; SKIIO KUIBIS
HiMUITHAKA CIIOIYY€HI HE 1O BCIM IWIIHAPUYHINA MOBEPXHI, BOHU
OiUIAraloT B Ipoueci  poOOTH  3HAYHUM  3HAKO3MIHHUM
HABaHTAXCHHSM;

— YTBOPEHHS TPIIIMH, CHOPUYMHEHHX yJapaMu B Ipoleci
MOHTAXY.

IIpu aBapiiiHOMy BUXOAI 3 Jaay MiJIMIMIHUKIB Hacoca
3a3BUYall MOMIKOJKYIOTbCS W 1HII BY3JIM (KIHLEBl YIIUJIbHEHHS,
UIUIMHHI VIIIJIBHEHHS TOIIO), TOMY € HEOOXIJTHUM CBOE€YACHHMA
JMIarHOCTUYHUN KOHTPOJIb CTaHy MIAIMUNHUKIB. Jl0 OCHOBHHX
napameTpiB, 10 KOHTPOJIIOIOTh, HEOOX1IHO BITHECTH TeMIepaTypy Ta
BiOpaii Ha Kopiyci Hacoca. CBo€yacHe 3yNMHEHHS Hacoca B NEPIoj]
PO3BHUTKY HECIIPABHOCTI B pOOOTI MiIIMITHUKA JO3BOJIUTH PABHIBHO
BHU3HAUUTH MPUUYMHY HETIONAIKHU Ta BXKUTH 3aXOMIB 3 11 yCYHEHHSI.

[Tig gac peBi3ii miAMUIHUKIB HEOOXIAHO PETETHLHO MPOMUTH
iX y raci, Bi3yaJbHO MEPEBIPUTH CTaH poOOUHX MTOBEPXOHB; IPOBECTH
BUMIPIOBaHHS 3a30piB MK TUJIaMH KOUEHHS Ta KUIBISIMH, a TAKOXK MIXK
30BHIIIHIM KUTBIIEM Ta KOPITYCOM.

[TiqmMmHUKY KOYSHHs MiISIraloTh 3aMiHi 32 TaKUX Je(eKTiB:
HaAsIBHOCT1 KOJIbOPIB BiJ] MEperpiBaHHs; HasBHOCTI CKOJIB 1 TPIlLIUH
OyAb-iKOi BEMUYMHU Ta PO3MIIEHHS, BUKPHUIIYBAHHS METalLy
MOBEPXOHb KOUEHHS (JOPIKOK KOYEHHsI), TIJ1 KOUCHHsI; HasBHICTh Ha
pOOOUYMX MOBEPXHIX PAKOBHH, CIiIiB KOPO3ii, MOMEPEYHUX MOAPSIHH
Ta PUCOK; MOCIA0JCHHs 3aKJENOK, HaJJoMax Cernaparopa, a TaKoX

148



NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN
BM SITHHAX, 1[I0  MEPENIKO/UKAIOTh  IJIaBHOMY  OOEpTaHHIO
MiIIAMTHAKA; BIIOUTKAX KYJIbOK a00 POJIMKIB HA TOPIKKAX KOYCHHS,
IIPH pajialbHUX 3a30pax, 10 MEPEBUIIYIOTh HaBeeH] B TAOIUIIAX 8.2
18.3.

Hiowmunnuku Koeszanna. llpuduHaMHM TOIIKOMKEHHS a0o
pyHHYBaHHS HiAIIUITHUKIB KOB3aHHA MOXYTh OyTH 3a0pynHEHHS,
nepeboi y TOMaHHI 3MamlyBaHHsS, BiOpaiis poTopa, HESIKICHUM
Mmarepiajq HiAIIUITHUAKIB KoB3aHHA (OpoH3u abo 06albiTy), HesKicHe
ckinafaHHda. [lOmIKO/KEHHS TPOSBISETHCS y YACTKOBOMY abo
MOBHOMY PyWHYBaHHI TIOBEPXOHb KOB3aHHS — HAJUPaX, YACTKOBOMY
BUILJIABJICHI 0JI0Ba 3 OpoH3U 200 6abiTy, «CXOMIIEHHs» (CIITIABIISIHHS)
MIOBEPXOHb.

Tabmuusa 8.2 — Jonycmumi padianwvui 3azopu € KyabKosux
niowunHuKax

Buytpimmniii giametp PaniansHwmii 3a30p, MKM
KYJIBKOITi IITUITHUKIB, ) . TPAHUYHO
HOMIHAJIbHUI .
MM JOITYCTHMHUM
10-18 22 40
18-30 24 45
30-40 26 50
40-50 29 55
50-65 33 60
65-80 34 65
80-100 40 80
100-120 46 90
120-140 53 100
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Tabmuusa 8.3 — Jlonycmumi padianwvui 3a30pu 6 poauKkosux
RIOWUNHUKAX

BayTtpimmHiit giametp Panianbuuii 3a30p, MKM
POIUKOBUX . . TPaHUYHO

. . HOMIHAJIbHUHT .

HIAMUITHAKIB, MM JIOTTYCTUMUI
14-30 45 80
30-50 55 100
50-65 65 120
65-80 70 130
80-100 80 140
100-120 90 160
120-140 100 180

[lin yac ekcruryaTallii OMOPHUX MIANIMIHUKIB KOB3aHHS 13
BKJIaIMIIIAMH, 3IUTHMHU 0abiTom (puc. 8.10), HeoOXiTHO MPOBOAUTH
IUTAHOBI OTJISiAM cTaHy 0abiTOBOro IIapy BKJIAIWIIIB, TEPEBIPKY
HIUIBHOCTI MpuWisraHHd 0abiToBOro Imapy [0 Tula BKJIAIUIILY,
BKJIQJIMIIIB 70 Koprycy (rmo ¢apO6i), BKIAIUIIIB OJUH A0 OJHOTO B
pPO3HIMI; TEpPEeBIPKY BEJIUYMHU BEPXHHOTO Ta OOKOBUX 3a30piB
HiAIIUITHKAKIB, HATATY MDK KPHUIIKOK MiJIIMIHHUKIB Ta BEPXHIM
BKJIQ/IAIIIEM.

Ormsn ctany 0abiTOBOro mIapy BKJIQAMIIIB MPOBOJATH MiCIs
pOo30MpaHHs MiIIUITHUKIB Ta IPOMHUBAHHS BKJIAIUIIIB. Y 6abiTOBOMY
I1api He MOBUHHO OYTH TPIIIMH, BUKPUILIEHUX MICLb Ta BiALIApyBaHb.
Bin noBuHHUI TICHO NpWJISITaTH A0 TiJ1a BKJIAAMILIB; TP HATUCHEHHI
Ha MOro Kpai He MOBUHHO BUCTYNATH MACTHJIO.

Cniau 3HONIYBaHHS Ha MOBEpPXHI 6a0ITOBOro IIapy MOBHHHI
PO3MIIIYBaTHCS PIBHOMIPHO Ta JiMiIe HA poOOYiif YaCTHHI MOBEPXHIi
HIDKHBOTO BKJTaauIma. Hamupu Ha BepXHiX BKJIagumIax abo Ha CTHKY
BEPXHIX Ta HIKHIX CBiAYaTh PO HEHOPMAJIbHY poOOTY MiAMINITHUKIB
(po3LeHTpyBaHHA, HEOCTaTHI 400 HEPIBHOMIPHI 3a30pH, HEJIOCTATHE
3MallyBaHHS TOILO).
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Pucynok 8.10 — Onopnuit niouwiunnuk Koe3aHHus

[lepeBipky 3a30piB y MIAUIMIHUKAX MPOBOASATH MICHS
OXOJIOJKEHHS IIMHOK Bajia Ta 3a4MIIyBaHHs 6a0iTy B MICIISIX 3a/IUPIB,
SIKIIO0 BOHM €. BepXHi 3a30py BKIIAIUIIB BU3HAYAIOTH IITHXMACOM Ta
MIKpOMETPOM: IITHXMAaCOM BHMIPIOIOTh BHYTPIIIHIA  JiaMeTp
BKJIQJMINA, MIKPOMETpPOM — JiaMeTp WIMHKU Bayia. BumiproBaHHS
NPOBOAATh y BEPTUKAIBHIA IUIOMIMHI 3 000X OOKiB BKJIaAHMIIA.
Pi3Hunst BuMIproOBaHb JlaMeTpiB BKJIAIUINIB Yy IIHHII poTOpa
JIOPIBHIOE BEPXHBOMY 3a30pYy.

[Ipn wwmiHAPUYHIA pO3TOULll BKJIAAMILIIB BEPXHINA 3a30p
3a3Bu4ail cranoBuTh 0,001-0,002 miameTpa mwuiiku Baya. 3a Maioro
a00 HAATO BEJMKOTO BEPXHBOI'O 3a30py BHACIHIIOK MOPYIICHHS
MAaCJITHOTO KJIMHA MO CIIOCTepiraTucs MiJIBUIIIEHA BiOpallis poTopa.

Jomyctumi oe3 BIHOBJICHHSI Ta PEKOMEHTOBaH1
BCTAHOBJIIOBAJIbHI PO3MIPH MAaCISHUX (BEPXHIX) 3a30piB OMOPHUX
MIAMIAIHUKIB HaBeaeH1 B Tabauiax 8.4 1 8.5.

151



8 EkcnayaTauia obnagHaHHA HAaCOCHWUX CTaHLiN

Tabmuus 8.4 — 3azopu ¢ onopuux nidwunnuxax 3a diamempa

wiuuku 00 100 mm

3
JliamMeTp mMiKu iBOp’ u -
PEKOMEHI0BaHU JOIyCTUMUit 0€e3
BaJIa, MM . .
BCTaHOBIIIOBAILHUM BiZIHOBIICHHS
50 0,15 0,22
75 0,16 0,24
100 0,18 0,28

Tabmuus 8.5 — 3azopu 6 onopnux niowunnuxax 3a diamempa
wiutiku nonad 100 mm

BinHnocHwmii 3a30p
w=Ald

Yacrora obepranns, ¢

16-25 0,0013-0,0015
25-30 0,0015-0,0016
43-50 0,0018-0,0019
50-60 0,0019-0,0020

Tpumimrxa. A — ecmano8no8anvHuUll 3a30p, MM, d - diamemp
WIUUKU, MM

BokoBi 3a30pH B IUIOMIMHI PO3HIMY BKJIaIUIIIB BUMIPIOIOTH 110
JIOBXXKUHI BKJaIuIIa 3 KOXKHOro Ooky mwuiiku. bokoBuit 3a3op
MOBUHHUNA CTaHOBUTH mpuOan3Ho 0,5 BiI BEPXHBOTO 3a30py.
HenocratHi G0KOBi 3a30pu CHPUYMHAIOTH BiOpallito MiIIMITHUKIB
YHACIJIOK PO3PHBY MACISHOTO KIMHA. BomHOUYAc MiIBHIIYETHCS
TeMIeparypa MiANIMITHAKA, 1 Ball 3aXOIUIIOE Ta CIUIaBise 0a0iTOBY
3aJIMBKY BKJIQIMIIA.

Bxmamumni OTIOPHUX M IIUITHUKIB M JIATal0Th
nepe3aiiBaHHIO 3a TaKUX Je(PEKTIB:
— JUIsl HIDKHBOI TIONIOBMHHM BKJIQJMINA — TPU MACISTHHUX

3a30pax MOHaj JAomycTuMi (auB. Tads. 8.4); 3a ToBHMHM 0a0ITOBOT

3aIMBKM  MEHIIE BiJ 3a3HA4eHOI B HOPMATHBHO-TEXHIUHIN

JIOKYMEHTAIlli Ha PEMOHT; NpH MiAIUIaBIIeHHI 0aliTy, TpilIMHAX Ta

BUKPHILYBaHHI 0a0iTy ¥ KOpIyCy BKJIaJMIIA, BiICTaBaHHI 0a0iTy Bix
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KOPIyCY, TOPUCTOCTI, CTOPOHHIX BKJIIOUEHHSX, 3a001HaX Ta 1HIIMX
npiOHUX AedexTax, Mo 3aiMaroTh IJonry moHaa 5 % Big moBepxHi
3aMBKK 0a0iTy; MpU KUIBIIEBUX PHUCKAaX Ha IMOBEpPXHI 0adiTy, 110
3aiiMaroTh moHax 10 % Bix po6o4oi MoBEpXHi MOJIOBHHU BKIIAINIIIA;

— JUI1 BEpPXHbOI IMOJOBMHM BKJIAQUIIA — 3a TOBUIMHU
6a0iTOBOT 3aJIMBKH MEHIIOI B/l 3a3HAUEHOI Y HOPMAaTUBHO-TEXHIUHIN
JOKyMEHTAIlli Ha pPEeMOHT;, TMpH BIJACTaBaHHI, TpIIMHAX Ta
BUKPHILYBaHHI 3a BEJIMYMHU BHIAJICHOTO BHUPYOYBaHHAM 0a0iTy
noHaa 15 % Bixm MOBEpXHI; NMPH KUIBIICBUX PHUCKAaX Ha IOBEPXHI
3aJIMBKH, 110 3aiiMaroTh moHax 15 % Big poO090i MOBEpXHIi MOJIOBHHA
BKJIa/INLIA.

Cermenrtu YIOPHUX I IIIUITHUKIB M JIArar0Th
nepe3aquBaHHIO 33 TAKUX Ae(EKTIB:

— 3a TOBHIMHM 0a0iTOBOTO MIapy MEHIIOI 3a 3a3Ha4YeHY B
HOPMATHUBHO-TEXHIYHIN JOKYMEHTAIIil Ha PEMOHT;

— NpH  MIIUIABJICHHI,  BIJICTaBaHHI,  TpiIMUHaxX  Ta
BUKPUIITYBaHHI Ha TOBEPXHI 3aJIMBKH, HA OMOPHiil MOBEPXH1 Ta Ha TiM
CerMeHTA.

Bxuiaauim y ckiaieHOMy cTaHi HOBUHHUI OyTH mpuiaOpeHuit
«Ha (apOy» no kamiOpy, aiaMeTp SKOro JOPIBHIOE CyMi JiaMerpa
MIMHAKY Bajla Ta BCTAHOBJIIOBAJIBHOTO MACIISIHOTO 3a30DY.

V pasi 3aMiHU BKJIAAMIIIB a00 1X nepe3aanBaHHs MEepeBIPSIOTH
IIUJTBHICTh NPUJISITAaHHS BKJIQAMIIIB /10 KOPIYCY HiALIMITHUKA W Y
kpumni 3a ¢ap6oro. Ilnssmu  ¢(apbu NOBHHHI PO3MIILLyBaTHUCS
PIBHOMIPHO M0 BIANOBIIHUX ONOPHUX MOBEPXHAX Ta 3aiiMaTé He
MeHIIe Hixk 75 %. HeulinbHe npuiisraHHs yCyBarOTh IIaOpyBaHHM, Y
BKJIQ/IMIIIB 3 OMOPHUMHU IMOAYIIKAMHU MIA0PATH MOBEPXHI OMOPHHUX
MOIYIIOK, y MIAPOBHUX — CPEPUIHY IMOBEPXHIO BCTAHOBAJTLHUX KiJIeIb
y KOPITyCi Ta KPULILI MiIIUITHUKA.

SAximo Hemae BKa3iBOK 3aBOIY-BUTOTOBIIIOBAYA, TO HATAT MIX
WIIHAPUYHUM BKJIQJUIIEM Ta KpPUIIKOIO TOBHUHHUN OyTH He
OoimpruM  HiK 0,05 MM; Te came CTOCYeTbCcs — chepUUHHX
CaMOBCTAHOBITIOBATbHUX BKJIQIUIIIIB.

Hatar Mk BKIaguImeM Ta  KPUIIKOIO  ITiIIMIMITHUKA
MEePEBIPAIOTH 32 IOTIOMOTO0 MITHXMaca Ta Mikpometpa. [lITuxmacom
BUMIPIOIOTH JlilaMEeTP PO3TOUKH I1iJ] BKJIAJUII, MIKPOMETPOM — JliaMeTp
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BKJIQJIWINIA TI0 BEPXHIA Ta HIWKHIM OMOPHUX KOJojakax (abo 1o
30BHIIIHBOMY JiaMeTpy BKJIaauima). BusHauaroun HATAT, OAHOYACHO
NEPEeBIPAIOTh KOHTAKT IOBEPXHI BEPXHBHOI BCTAaHOBIIOBAJIBHOT
KOJIOJIKM BKJIQIMIIA 3 KPUIIKOIO.

k1o mij 9ac mepeBipKy BKIIAIUIIIB 3HAXOATh 1e(heKTH, 1110
HE MiJaI0ThCA YCYHEHHIO (BUKPHUIIIYBaHHS, BIICTaBaHHs 0a0iTOBOTO
mapy, 30LIbIIEH] 3a30pH, sIKI HE MOYKHA IPUBECTH JIO HOPMH),
BKJIQ/IMIIII MTepe3aTUBAIOTh 200 3aMiHIOIOTh HOBUMH.

J103BONSAETBCS  YACTKOBHM  pPEMOHT 0abiTOBOro  mapy
BKJIQ/IMIIIB, SIKIIO TUIOMIA TPIIIKMH, PAKOBUH Ta MICI[b BUKPHIITYBaHHS
He mepesuiye 1 cm’. BojgHouac He MOBMHHO OyTH BiJCTaBaHHS
0abitoBoro mrapy. Ilicis Takoro peMOHTY BKJIQAMII MAOpATH a0bo
PO3TOYYIOTH 13 MOAAIBUINM A0PYyBaHHSIM.

Po3rouyBaHHS 3amuTHX BKJIQAMIIIB, SKOIO 1X MOXKHA
HEHTPYBaTH Yy KOPIyCl MHiANIMIHUKA, HANPUKIAA 32 JIOHOMOTIOIO
BCTaHOBJTIOBAJILHUX MOIYIIOK, IIPOBOSTH 3a3BUYAil Ha BETMUUHY, [0
JOPIBHIOE JiaMeTpy IIMWKU Ta MIHIMAIbHOMY BEPXHBOMY 3a30pY.
SIK1I0 Tako1 MOKITMBOCTI HEMa€, BKJIAIUII PO3TOUYIOTh Ha BEJINYHHY,
110 AOpiBHIOE AlameTpy muiiku. Leit cmoci6 po3rouyBaHHS J03BOJIsE
3a paxyHOK ImaOpyBaHHs 0aOITOBOrO IIapy BHKOHYBAaTH HEOOXIiJIHI
3MIILLEHHS POTOpa IiJ] Yac LEHTPYBaHHS.

Hosi, nepe3anuTti abo BipeMOHTOBaH1 BKJIaJAUII1 PO3TOUYIOTh
Ha BepcraTi abo 1adpsATh Bpy4YHY 3a KayliOpoM, BUTOTOBICHHUM 3
ypaxyBaHHSIM BEpXHBOTO 3a30py. [1labpyBaHHS HIXKHBOTO BKJIQIMIIA
BUKOHYIOTh TaKUM UYHHOM, LI00 PIBHOMIPHO PO3MOAUICHI IUIAMHU
¢apOu 3aiimanu He MeHIIe HiK /5 % poOouoi MOBEpXHI BKIaaUIIA
IpHY A0AEP>KyBaHHI BCTAHOBJICHUX BEPXHBOT'O Ta OOKOBHX 3a30piB.

[Migyac ekcrutyaraiiii HacociB, 110 MarOTh yropHuii (puc. 8.11)
ab0 OMOPHO-YMOPHUN MIJIIUITHUK KOB3aHHS, HEOOXITHO MPOBOIUTH
Taki MEepeBIPKU: BEIUYMHU po30Iry poTopa, CTaHy poOouux Ta
BCTAHOBJIIOBAJILHUX KOJIOJIOK, SIKOCTI MPUIPAIIOBAaHHS pOOOUYNX
KOJIOJIOK, CTaHy OIMOPHOTO BKJIAJUITy KOMOIHOBAHOTO Ii/IMIAITHUKA,
HATATY KOMOIHOBAaHOTO MIANIMIHUKA, IIUTBHOCTI MPUIATaHHS
OTIOPHUX TMOBEPXOHb BYy3Ja [0 KOPIyCY IWiAIMIUITHAKA Ta HOTO
KPHIIIKH.
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Pucynok 8.11 — Ynopnuii niomunnuk xoe3anns

OcpoBHil po30Ir poTopa B yNOPHOMY HiAIINUIHUKY MOBUHEH
BIJITIOBIJJaTH KPECJIEHHSAM Ta MAacMOPTHUM JIaHMM Hacoca. SIKIIo Taki
JaH1 BiACYTHI, oro 6epyTh y mexax 0,1-0,15 mm.

Bennuuny po36iry potopa nepeBipsoTh 3a JI0IOMOIOI0 LIyTa
abo0 1HJIMKaTOpa, KOJIH 3’€IHyBalIbHI My(TH po3i0OpaHi, a MiAIIUITHUK
noBHICTIO 310panmii. [lim yac mepeBipku pOTOp MEepeMillyroTh (3
o0epTaHHSAM) CIOYATKy B OJIHE, TOTIM B 1HIIE KpalHE TOJOKCHHS.
Po306ir BUMIpIOIOTH LIYNIOM MK PYXOMOIO YacTHHOKO pOTOpa Ta
HEPYXOMOIO JeTajutio abo iHaAuKaTtopoM. Bumiproroun po3oir poropa
3 ONOPHO-YMOPHHUM HiAIIUITHUKOM, HEOOXiJHO BpaxoBYBaTH, IO
BKJIQJINII OCTAaHHBOTO MOYKE 3MIIIYBaTHCS B OCHOBOMY HAINpSIMKY B
pO3TOUIll KOpIyCY MiAIIMIHKAKA. ToMy Tepel BUMIpPIOBaHHSIM
MepeBIpAOTh, YU € 3MIINIEHHSA, 1 SKIOI0 BOHO €, TO Tepen
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BUMIPIOBaHHSIM HOr0 THUMYAacOBO YCyBaioThb. HasBHICTH 3MillleHHS
BCTAHOBJIIOIOTH 32 JJOITOMOT OO 1HMKATOpa IPH MEPEMILLICHHI pOTOpa.
BumiproBanpHa J1anka iHAMKaTOpa B IbOMY pa3i BIUPAETHCS B TOPEIh
BKJIQ/IMIIIA.

Po36ir poropa mpuBOIATE y HOPMY pPI3HUMH CIOCOOaMHU,
3aJISKHO BiJI KOHCTPYKINI MiAIIMITHUKIB (HAIpPHUKIAl, BUMIPIOIOTH
TOBIIMHY BCTAHOBIIIOBAJILHUX KOJIOAOK, IPOTOUYIOTH 0a0iTOBUII 11ap
poOOUYMX KOJOAOK, SKIIO BIIXWUJICHHS BiJl HOPMH pO30iry HEBENHKi,
3aMIHIOIOTH 1X).

ToBmmua 06abiToBoro mapy ymopHOi KOJIOIKH —IiCTsS
MEXaHIYHOTO 00pOOIeHHS 0ro MoBepxHi MOBUHHA OyTH 0113bKO 2,0
MM (mormyck — miryc 0,5 Mm). 3arajibHy TOBIIUHY POOOYUX KOJOIOK
BUMIPIOIOTh  MIKpOMETPOM a00 1HJUKATOPOM 3a JOIMOMOTIOIO
KOHTPOJILHOI TUTH (puc. 8.12).
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Pucynoxk 8.12 — Ilepesipka mosujunu ynopHux Ko1000K
iHOuUKamopom:
1 — koumponvna nauma; 2 — cmosx; 3 — inoukamop;
4 — ynopra konooxa

ToBIIMHY 3aJIMBKU PEKOMEHIYETHCS MPUHMATH MEHILIO 3a
MiHIMaJIbHHUM 3230p y MPOTOUHIN YaCTHHI.

BumiproBanHsI TPOBOASTH Y YOTUPHOX TOUYKAX KOJOIKH.
Pi3HuIIs TOBIIMHK KOJOJOK Y KOMIUIEKTI TOBUHHA OyTH HE OUTHIIO0
Hixk 0,02 Mm.
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AxicTe npunpamroBaHHA (KOHTAKTy) IIOBEPXHI pPoOOYMX
KOJIOJIOK 3 YIOPHHUM IHCKOM HEpeBIpSIOTh Bi3yaJbHO 3a IUISIMAMHU
npumnpaiioBanid. Jlis  10bOro  KOJOAKH  MICHs  NPOMHBAHHS
BUKIIQJAIOTh 0a0iTOBHUM MIapoM Yropy TOCHIOBHO TO KO,
BIJIMOBIJTHO J10 X po6odoro nojoxkeHHs. [Ipy 3a10B1IbHOMY KOHTAKTI
CJIIT IPUTIPALIFOBAHHS HA ITOBEPXHi 0a01Ty MOBUHHI OyTH NMPUOIU3HO
OJIHAKOBI 3a po3MipoM Ta (opmoro. Y pas3i iX ICTOTHOI pi3HHMII
HEOOXIJTHO BU3HAUUTH MPUYUHH. TakKMMU MPUYMHAMHU MOXYTh OyTH
PI3HHUILS TOBIIMHU KOJIOJIOK, MEepeKic BKJIAUIIA B OMIOPHO-YIIOPHOTO
HiMIUITHAKA BiIHOCHO YIIOPHOTO JWCKA, HE33aJOBUIBHUHA CTaH
chepruHUX MOBEPXOHb YIIOPHOTO MiAIIUITHUKA, IO YCKIIATHIOE HOTOo
CaMOBCTAHOBJICHHS TOMIO.

[lin wdYac pemMOHTYy Ta CKJIagaHHS OIOPHO-YIIOPHOTO
IIIATHAKA MOXKYTh OYTH BHUSBIICHI NEe(EKTH, 110 PU3BOIATE 1HO/I
OO0 pPO3NaZy YChOTO BY3Ja, HAMpPHUKIQA: BKIAAHII OINOPHOTO
MiIIATHAKA KOMOIHOBAaHOTO BYy3Jla NPUINIAOpPEHUH 13 TEpPeKocoM
BITHOCHO YHOPHOTO JHMCKa poTopa (1o BepTHKaIl ad0 TOPU30HTAI);
BKJIQJIUII TIEPEKOIIYEThCSI MPU KPIMJIEHH! KPUIIKK MIJMIANHUKA (Y
TOMYy M IHIOIOMY BHUIAJKax MIMiKa poTopa Oyne mpamoBaTH 3
NEepPEeKOoCcOM MO BKJIAUILY, a poOodl KOJOJKH — JIMILIE YaCTUHOIO
HIOBEPXHI).

ToMy mix yac ckJIagaHHS ONOPHO-YHOPHOTO MiIIIMITHUKA
HEOOX1JJHO MepeBIPUTH TaKi MapaMeTpu:

— TMOJIOKEHHSI BKJIQJUINAa TpU KpIIUIEHHI KpHUIIKH (32
JOTIOMOTOI0 1HMKATOpa, THM abo0 1HIIMM CcrocoO0M, 3aleKHO Bif
KOHCTPYKIIi By37a); nedopmarliis BKIaauIla IpU KPITUICHH] KPUILIKH
60TaMu HE JOMYCKAETHCS;

— BIJCTaHb BiJ YIIOPHOTO IUCKA JIO TOPIIIB PO3TOYOK KOPITYCY
BKJIQ/IMIIA Y TPhOX TOUYKaX (CIIpaBa, 3J1iBa Ta 3HU3Y) 3 OOKY poOOUMX
KOJIOJIOK; HETEePHEeHIUKYISAPHICTh BKJIAIUIIA BiIHOCHO YIIOPHOTO
JMCKa He nmoBHHHA nepesuirysatu 0,02 mm;

— KOHTAaKT YMOPHHX KOJIOJOK; Il LIbOTO YHOPHHMH TUCK Ta
VIIOpPHI  KOJIONKH BUTHPAIOTh HACyX0, CKJIQJalOTh BKJIAJHII,
HAKPUBAIOTh KPHUIIKOI Ta OOTUCKYIOTH 11 BIAMIOBIAHUM HATATOM, Jaji
MPOBEPTAIOTH POTOP, BIATUCKAIOYM HOTO B OIK pOOOYMX KOJIOAOK, a
HOTIM — y 01K BCTaHOBIIOBAJIbHHUX;
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— OCBOBHH po30ir poropa npu 3i10paHOMY OIIOPHO-YIIOPHOMY
HiIIATHUKY (32 JOMOMOTOK JIBOX 1HJAMKATOPIB: OJHUM BHMIipIOIOTh
MEepPEMIIICHHSI POTOpa, 1HIIMM — TEPEMIIICHHS KOPITYCy OIOPHO-
YIIOPHOT'O BKJIAJUIIIA).

[lepekic Briaguia BiJHOCHO YIIOPHOTO JHCKa YCYBalOTh
OJIHUM 13 OIIMCAHUX HUXKYE CIIOCOOIB:

— YCTaHOBJIOIOTh BKJIQJWII BiJIHOCHO YIMOPHOI'O IUCKa 32
JOTIOMOTOI0  BCTAQHOBIIOBAJIBHUX  CEIMEHTIB; Ui I[bOTO
PEKOMEH/IYIOTh, HANPHUKIAJ, TiJ BCTAHOBIIOBAJIbHI CETMEHTH 3
0JTHOTO OOKY MmiKIacTh (Oibry, a 3 IHIIOTO 3HATH IIap MeTaty, [0
JOPIBHIOE TOBIIHHI ()OJIBTU; TOBIIUHY 3HITOTO METATy KOHTPOJIIOIOTh
MiKpoMeTpoM Ta 3a (papboro;

— 3a HEOOXIAHOCTI NMPUT'OHKY KOJIOJOK JIJISl MOKpAIIaHHs 1X
KOHTAaKTy 3 YIOPHUM JUCKOM MpPOBOJATH MIAOpyBaHHSM; IUIOIIA
KOHTAKTYy YIMOPHOI KOJIOJKH 3 YIOPHHM JTUCKOM TIOBUHHA CTAHOBHUTHU
6mm3bpko 75-90 % yciel moBepxHi.

8.5 Potop

Potop BiaeHTpOBOrO HAacoca € OJHIEI0 13 HAMCKIAAHIIINX Ta
BIJIMOBIAAIbHUX CKIIAJAIbHUX OJMHHIL 1 0araro B 4OMYy BH3HAua€e
HAJIHHICTh HacOCa B LILJIOMY.

J10o OCHOBHHMX JieTajell poTopa BiTHOCATH Baj, po0odl KoJeca,
3’€IHyBaJIbHI My(PTH, 3aXUCHI TUIb3H, JETAJl TOPIEBUX YIIUILHEHB,
PO3BaHTAXKYBAJIbHI IPUCTPOI.

3aexHo B1J] KOHCTPYKIIIi Hacoca pOTOp BUKOHYIOTH 13 PI3HUM
B3a€MHHUM TIOJOXKEHHSAM JeTajeil. Y KOHCOJNBHUX Hacocax poboue
KOJIECO pO3MillleHe Ha KiHili Bana (nuB. puc. 8.8). B ogHOCTYyEHEBUX
Hacocax, 1110 MaloTh poOOYe KOJIEeCO JIBOCTOPOHHBOTO BXOAY, POTOP
pO3MillleHUi 3a3BMYail y BHHOCHUX, CHMETPUYHO PO3MILICHUX
HiAMUIHAKAX (TUB. puc. 8.9).

Y OararocTynmeHeBHUX Hacocax pobodi Koyieca TaKoXK
PO3MIIIEH] MIXK OIOpaMHU, SIKi 3aJI€KHO BijJ COCO0Y BPIBHOBAXKEHHS
OCBOBHUX 3YCHJIb PO3MINIYIOTH 200 MOCTIAOBHO (BCMOKTYBAJIBHUHN 01K
KOJIC CHOpsIMOBaHMW B oAuH Oik), a0o CUMETpuYHO (Kojeca
PO3BEpHYTI B IPOTUJICKH]I OOKH).

158



NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN

OaHuM 13 KOHCTPYKTHBHMX ITOKa3HHKIB, IO BHM3HAYaIOTh
HaIWHICTF  poOOTHM  poropa, €  HMOro  >KOPCTKICTh,  fIKa
XapaKTepU3yeTbCA BIJICTAHHIO MK OMOpaMHU, a Uil KOHCOJIbHUX
HACOCIB — I1I€ i BUJIITOM BaJia.

Porop Hacoca mix 9ac poOOTH MiITAETHCS Mii JEKUTBKOX CHUL.
BusHayansHUMHE € OCBOBI Ta pajiaibHi 3yCHIUIA, IO JiI0Th Ha po0Ooui
Kojeca, KpyTHHH MOMEHT, a TaKOoX JIMHAMIUHI CHJIM, BUKJIMKaHI
3aJMIIKOBUM JTUCOATaHCOM Ta HEYCTAICHUMH PEXMMaMH B poOOTi
Hacoca. Jlo HEyCTaJIeHMX PEKHWMIB MOXKHA BIJHECTH KaBiTallilo,
MIOMITAX, «3allaplOBaHHS» HAcOca, Pi3Ki 3MIHU B peXUMax poOOTH,
NEepioH MYCKY Ta 3yMUHEHHS.

Y  pa3i BusBNeHHS pi3HEX Je]eKTiB poTropa  pi3Ko
MOTIPIIYIOTECS BIOpaIiiiHl XapakTEepUCTUKHA HACOCIB, IO MaloTh
NOPIBHSHO THYYKHIA TOBTUH Bal i3 BEJIMKUMH NPHETHAHUMH MacaMu
(baraTtocTyrneHeBl HAcOCH, HACOCH 3 KOJIECAMHU JIBOCTOPOHHBOTO
BXOZy). TOMy pEeMOHT Ta CKJIQJaHHS TaKUX HACOCIB HEOOXiIHO
MPOBOJAMUTU OCOOJIMBO PETEIBHHO.

KoHcTpykiis poTopa, B SIKOMY OChOBI 3yCHJUIS TIEPEIAIOTHCS
MOCIIZIOBHO uYepe3 yci Kolieca, MiAaaeThcs Hebe3meli BUKPUBICHHS
Baja MiJ 4ac poOOTH BHACIIIOK HENEPIEeHIUKYJISIPHOCTI TOPLIB
matounH. lle  sBUINE TNOCWIIOETBCA 32  HEPIBHOMIPHOIO
TEMIIEpaTypHOTO PO3MIMPEHHS Baja Ta pobouyux komic. Tomy Topiri
po6ouMx Koitic 00pobIoI0Th 13 nepneHaukysipHictio 0,01-0,02 mm,
a TOYHICTh BUTOTOBJICHHS Ta CKJIaJIaHHS HEOOX1IHO KOHTPOJIOBATU
IOBTOPHOIO TMEPEBIPKOI0 OWUTTA MIMHOK Bajla IICIsI OChOBOIO
3aTATYBAaHHS JI€TAlIEH pPOTOpA.

binpm HaniiiHOIO Ta ycTajeHol B poOOTI € KOHCTPYKIIiS
poTopa 13 3aKJIaJHUMHU KUIBISIMH, IO CIPUHAMAIOTh OCHOBI 3yCHILIS
KO)KHOTO poboYoro kosmeca OKpemMo. Y Takid KOHCTPYKIIiT
BUKJTIOYAETHCS TIEPEKOITYBAaHHS 3a HEMPAaBWIBHOTO TOPIFOBAHHS
MaTOYMH poOOYMX KOJIC, TMiJBUIIYETHCS JKOPCTKICTh Bala,
3a0e3neuyeTscsi poOOTa poTOpa 1 THUM CaMHUM IiJABUIIYETHCS
HaA1MHICTh pOOOTH YIIIJTFHEHHS KOJIIC Ta KIHIEBUX YIIIJIbHEHb.

OCHOBHUMHM oOmepalisiMi, [0 3a0e3MeuyloTh HOPMAJIbHY
poboTy Hacoca, € cTaTUYHE OajaHCyBaHHS OKpEMHX JeTaJlied Ta
JTUHAMIYHE OallaHCyBaHHS CKJIAJIEHOTO POTOpA.
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[Tpu 3aMiHI OKpeMUX JieTajeil poTopa, a TAKOX MPHU CKIIJaHH1
HOBOTO pOTOpa IPOBOIATH CTATUYHE OaTaHCYBAaHHS HOBUX JIeTaJleH Ta
OaylaHCyBaHHS poTopa B 300pi. Skimio OamaHCyBaHHS HE3aJO0BLIBHE,
poTOp PO3OMpParOTh Ta MPOBOJATH OalaHCYBaHHS KOXKHOI JETalli.
BunpaBnenns cratuuHoro mgucOamaHcy poropa B 300pi  He
JIOITYCKA€EThCSI.

JlonycTUMy  BIALIEHTPOBY  CHJYy, sSKa BHHUKA€E  BiJ
HEBPIBHOBA)XEHOI MacH JeTayied, 0 00epTaloThCcs, BU3HAYAIOTh 32
dbopmyor

P=mao?l,
ne | — TIMTOMA HEBPIBHOBAXEHICTh JeTaleil, abo yMOBHE
3MIIIEHHS [EHTpa Barv, M (JOPIBHIOE 3AHIIKOBIN
HEBPIBHOBAXKEHOCTI JIeTam A, KT - M, OAUICHIHN Ha i1

macy: | =A/m;
m — Maca JeTall, KT;
@ — 4YacToTa 06epTaHHs, ™.

Jlomyctumi  3HAYeHHS  3IMIIKOBOI  HEBPIBHOBAXEHOCTI
neraneil A HaBeneHi Ha pucyHky 8.13.

Jns neraneld TUIY JOWUCKIB 13 BIJHOIICHHSM IIUPUHHU O
niamerpa b/D=0,5 mnpoBoaATh JMIIE CTaTUYHE OajaHCYyBaHHS.

Jletani BenuKOi JOBXHMHHU, pPOTOpH, IO HECYTh JeKiJbKa Mac,
NiIIal0Th  JAHAMIYHOMY — OallaHCYBaHHIO  Ha  CIICIiaIbHUX
OanaHCyBallbHUX BepcTaTax.

st poTOpiB HACOCIB YCTAHOBJIEHO JBa KJIAaCH TOYHOCTI
JMHAMIYHOTO BPIBHOBa)XEHHs. J{0 mepioro kjacy BiJHOCATh pPOTOPHU
CHEIlaJIbHUX, TePMETUYHHUX, >KUBWIBHHUX HAcOCIB 3 OCOOJIMBO
KOPCTKMMHU BUMOTaMU JI0 piBH# BiOpallii, 10 APyroro Kjiacy — poTopu
yCiX 1HIIMX HacociB. ['paHnYHA HEBPIBHOBAKEHICTh POTOPIB HACOCIB
HE TMOBUHHA MNEPEBHUINYBaTH JONMYCTUMHMX 3HAu€Hb, HABEJCHHUX Ha
pucyHky 8.14.

JIo OCHOBHMX TNPHYUH, IO MOXYTh NMPUBECTH J0 BUXOAY 3
Jaay poTopa Hacoca, MOXKHA BiJHECTH KOPO3iI0 Ta €po3il0 JeTayeu
MPOTOYHOT YACTHHM; 3HONICHHS IIMHOK Bajda B MiANIMITHUKAX;
BUKPHBJICHHS OCI Bajia; CTAaTUYHY Ta TUHAMIYHY HEBPIBHOBAKCHICTh
poTOpa; HE3aMOBUIbHE CKJIQJaHHA MIAMIMIHUKIB, MiJBUIICHY
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BiOparfito (He3aJneXHO BiJl MPUYWUHHU, MO ii BUKIWKAIA); KOHTAKT
JeTalel, mo 00epTalThCs, 13 HEPYXOMHUMHU YaCTHHAMH Hacoca.
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Pucynoxk 8.13 — /Jonycmumi 3nauenna 3a1umKoeoi
HeepigHosaxsceHocmi Oemaneii

Bumoru, 1110 BUCyBaloThC Mij 4ac OTIIALY Ta peBisii poTopa,
MOBUHHI BIAMOBIAATH BUMOTAaM KpPECJICHb Ta MACMOPTHUX JaHHUX
3aBOJIy-BHPOOHHUKA.

[lepeBipHi po6oTH NeperdavaoTh:

— TMepeBipKy poTopa Ha 3a0pyAHEHHs, KOPO3ilo Ta epo3iio 3
MOIAJTBIIIAM OYHIICHHSIM;

— OIS pOTOpA JIsl BUSIBJICHHS MOXKITUBUX TOIIKOIKECHB;

— TEpeBIPKY MITLHOCTI TTOCAJIKH JeTalIeld pOTOpa;

— OIS CTaHy IIUHOK BaJia Ta TIOBEPXHI YIOPHOI I’ SITH;

— mepeBipky poOouoi W’SITM Ha OUTTS Ta TeOMETpilo
TUTONIVHY;

— TEpeBIPKY MMHOK BaJia Ha OBAJIBHICTh Ta KOHYCHICTB;
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— TEpeBIpKYy poTopa Ha OUTTS;

— TMEpeBipKy poTopa HA CTaTHYHY Ta JUHAMIYHY
HEBPIBHOBAXKCHICTH;

— TMEpeBipKy Ha BCTAHOBJICHHS POOOYOro KoJieca MO HEHTPY

BIJIBOJTY.

l‘]Ub:M

30 +

|

11 l 1
750 1000 2000 3000 n, ob/xs

Pucynox 8.14 — /lonycmumi 3nauenns numomoi HeepisHo8ax ceHocni
pomopa

Ilepen ouummieHHSM poTOpa BHM3HAYAIOTh KUIBKICTH Ta
XapakTep MOXIJIMBUX OCA/IIB, HAABHICTh KOPO3ii, €p03ii poO0UIMX KOIIiC
Ta IHIIMX JieTajeil. 3HauHi ocaau Ha poOoUnX KoJjiecax Ta y 3a30pax
VIIIJIbHEHb KOJIECa MOXKYTh CIPUYUHUTH aBapito. K110 He BAAEThCS
YCYHYTH X TEXHOJOTIYHUMH 3aX0JaMH, Nepea0adyaloTh CKOPOUECHHS
TPUBAJIOCTI MPOOIry (BiJ OYHUILEHHS A0 OYUIIEHHS POTOPA).
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IIpu xopo3sii abo epo3ii geranel poropa BHU3HAYAIOTH
HIBUJIKICTH IIUX TMPOIIECIB 1 BCTAHOBIIOIOTH TEPMIiH CITYKOU poTOpa Ta
WOro geTajen.

3a noOporo craHy JeTaieil poTropa Moro 3a3BuuYail He
po30uparoTh. OO0B’I3KOBE PO30MPAHHS POTOPA HE3AJIEHKHO BiJI CTAaHY
netaneit BUKoHyTh uyepe3 8 000-9 000 rogun poboTH.

[licns ouwnmieHHss poTopa BiAg OCaaiB Ta CIHiIiB KOpo3ii
BUKOHYIOTh MOTO OTJISi/I, BUSIBJISIOYM MOXKJIMBI TPIIIMHH B JETAJSAX
potopa. OcoOIMBO pETETbHO IMEPEBIPAIOTh MICI, K1 IMiITA0ThCS
HAHOUTBIIMM HaBaHTAKEHHSAM: MEPEXOJH BiJI OJHOTO TEepepizy Baia
JI0 1HIIOTO (TayTesi); MicI 3MiHM TTPO(DUII0 TUCKIB KOJIiC; TIEpepisH,
noca0ieHi 0TBOpaMH, NIMOHKOBAMH TTa3aMH TOIIO.

[lin yac MOTOYHOTO PEMOHTY MPOBOISATH OTJISA AOCTYITHHUX
HeOe3MeYHNX MICIlb Bi3yallbHO, a B Pa3i HEOOXiTHOCTI Ta 000B’I3KOBO
MiJ] 9ac KamiTalbHOTO PEMOHTY — KOHTPOJIb METOIOM KOJIbOPOBOI
neeKTOCKOMII.

VY pasi BusBIEHHS TPIIIMH Ha Bainy abo poOOuYMX Kojecax
HEoOX1/IHO 3’5ICYBaTH IPUYMHU X BUHUKHEHHS, a JIeTajl 3aMIHUTH.

Tpimmuan B Meranmi Baja Ta poOOYMX KOJIC 3a3BUYAi
BUHHMKAIOTh YHACTIOK BTOMH METaly i JJI€I0 JAUHAMIYHUX
HaBaHT@XEHb Ha pOTOp; MiApi3iB Ta IHIIMX KOHILIEHTPATOPiB
HaNpyXXeHb,  HE33aJOBUIPHOTO  CKJAJaHHS  BYy3Ja  YIIOPHOTO
HiAIIUITHAKA, K€ CIPUYMHIOE 3MIHHI HAaIlpY)KEHHS B Iiepepi3ax Baia,
KOpO3ii, [0 3HWKYE BIACTUBOCTI METAITy BaJa.

HlinbHICTP MOCanKM POOOYMX KOJIC, YMOPHOTO JUCKa Ta
niBMy(QpT Ha Baly poTOpa IMEpeBIpsIOTh Ha 3BYK, OOCTYKYyIOUU
MATOYUHHU MiJTHUM MOJIOTKOM. 3alIe)KHO BiJl KOHCTPYKIIiT HEOOX1THO
TUM a0o0 IHIIUM CHOCOOOM YCYHYTH BiJHAai/ieHy HeUIIbHICTh abo
3aMiHUTH POTOP.

[Ipn momkomKeHI MUHOK BajliB OCTaHHI MPOTOUYYIOTh Ha
TOKapHOMY BepcTari 3 mnojaibliuM nutripyBanHHsM. [uiiku
000B’SI3KOBO LTI YIOTh, SIKIIO €INCHICTH 800 KOHYCHICTh CTAHOBUTH
noHaa 0,04 mM. Lleit Merox 3acTOCOBYHOTH O TOrO 4acy, IOKH
3HOIIEHHS He mepeBHIlye 5 % BiJ HOMIHAJIBHOTO AlaMeTpa LIMHKH.
Jiamerp MmUHWKKW Bajga PEKOMEHAYIOTh 3MIHIOBAaTH JIO TaKHUX
peMoHTHHX po3mipi: nepuuit — 0,985 d, npyruii — 0,970 d, Tperiii —
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0,950 d (me d — HOMiHAABHMI JgiaMeTp IIUHKH). 3a CHIBHOTO
3HOIICHHSI IUHOK € MOXJIMBHM BIJTHOBJICHHSI HOMIHABHOTO PO3MIpY
pi3HUMH  croco0aMu,  30KpeMa  pYyYHHM  €JICKTPOIyrOBUM
HATUTaBJICHHSIM.

[TepeBipky po0O0OYOi TOBEPXHI YIMOPHOTO JHCKAa Ha OUTTA
OPOBOJATH 3a3BMYAil JBOMA 1HIUKATOPaMHM, 3aKpilJICHUMH Ha
IJIONIMHI PO3HIMY KOPIyCY MIiAIIMITHUKIB O11s IHCKa 3 TBOX OOKIB
(puc. 8.15). Jluck ninATh Ha BICIM PIBHUX YacCTUH, BHMipHOBaJIbHI
JIanKy 1HAWKATOPIB BCTAHOBIIOIOTH HA IJIOLIMHI, 10 MEPeBIpSIe€ThCS,
Ha Bifgctani 10-15 mm Bim ob6oxy. IloBinbHO oOepTarodu poTOp,
3aMUCYIOTh MOKA3aHHs 1HIUKATOPIB Y TAOJIMII0 OJHOYACHO VIS TBOX
TOYOK, PpO3MIIIEHUX Ha OJHOMY JiaMeTpi. BHUTTA mopiBHIOE
anreOpaiyHiil pi3HUI NOoKa3aHb iHAMKATOpiB. [lepeBipky Ha OUTTH
BUKOHYIOTh HE MEHIIIE IBOX Pa3iB, IPHUUOMY 3a IPYTHM Pa30oM IUTAHKU
IHIMKATOPIB 3MIIIYIOTh Ha 5—-10 MM 10 meHTpa aucka. 3a Takoi
NEepEeBIPKM MOXKJIMBE OCHOBE 3MIIICHHS pPOTOpa HE BIUIMBAaE Ha
pe3yibTatd. MakCUMaiabHO IOIMYCTUME OWTTS IUIOIIUHH II'SITH HE
noBuHHO nepesuityBatu 0,03 Mmm.

7

Pucynoxk 8.15 — Cxema nepegipxu ynopnoi n’amu na oumms oeoma
iHOuUKamopamu

I'eomeTpiro poOoUOi IUIOMIMHY YIIOPHOTO AMCKA MEPEBIPSIOTH,
HaKJIaJaloud Ha Hel KOHTPOJIbHY JIHIMKY Ta BHUMIPIOIOYM IIIYIIOM
3a30pU MIXK IUTIOIIMHOIO Ta JiHIMKOoM0. [Ipr 3a10BUTEHOMY CTaHI IIyIT
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toBuHOIO 0,02 MM HE TMOBHHEH NPOXOIUTH MDK JIHIAKOI Ta
HIOBEPXHEIO, 10 TepeBipsieThes (puc. 8.16).

1. I oI 8§

r 2 3§ % §

Pucynok 8.16 — Cxema nepegipxu ynopnoi n’amu KORmMpoabHoI0
JIHIIKOI0 ma wynom:
I-111 — micysa posmiwenns ninitiku, 1-5 — micys sumiprosans ugynom

1100 BU3HAUUTHU CTaH OCI Bajla POTOPA, IPOBOASATH MEPEBIPKY
Basia Ha OUTTS HA TOKAPHOMY BepcTaTi ab0 Ha ONOPHUX MiIIUITHUKAX
Hacoca (KOO 1€ € MOXIUBUM). B ocTaHHROMY BHUTIAIKY
BUMIPIOBaHHS NPOBOJATH I1HJUKATOPOM, SKHMHA BCTaHOBIIOIOTH Ha
IUTOLIMHYA TOPU30HTAIBHOIO PO3HIMY a00 MiIIIUITHUKIB 3AJIEKHO B1J
MiCIIsl BUMIpIOBaHHS. BuMmiproBaHHs POBOASATH 10 Hepepi3ax Baja —
B/l IIMHMOK Bajia, KIHIEBUX YIIUIbHEHb, MK pOOOYMMH KOJIECaMH, 110
OKPY)XHOCTI MIBMyQT Ta ymopHoi m’aTd. Jlas BU3HAYEHHS
XapaKTEPUCTHKH TPOTHHY 10 OKPYXHOCTI KOXXKHOTO Tepepi3y
OpoBOJATh 4—6 BUMIpIOBaHb. [ IbOro OKPYKHICTh Bajla JIUIATH
BIJIMOBIAHO 200 KPaTHO KIJILKOCT1 OTBOPIB It 00aTiB y miBMy(Ti. 111
OTBOPU MAapKyIOTh, L0 JO3BOJSE B pa3i MOJAIBIIMX MEpPEBIPOK
OJICP)KyBaTH pe3yiIbTaTH, 1[0 MOXHA MopiBHIOBaTH (puc. 8.17).
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Pucynox 8.17 — I'pagpix nepesipku oci eana:
1-8 — mapxrosani omeopu

IIporuH Bama, 10 TEpeBUILYE JONYCTUMI  HOPMH,
BUIIPABIIAIOTH HAa MiCIIl a00 B IIEHTPAX Ha TOKapHOMY BepcTaTi. Y pasi
HEOOX1THOCTI MiCJIsI MPaBKH Bajia HOro MIUHKY Ta BiAMOBITHI TOBEPXHi
OPUBOJATH y HOPMY MpOTOYYBaHHSIM abo uutidpyBanHsAM. I[licis
PEMOHTY 3 MPOTOYYBAHHAM a00 HUTI(QYBAHHSAM TPAaHWYHI 3HAYECHHS
OUTTS TIOCAIKOBUX TOBEPXOHB JieTajell poropa (IIHMIOK Baja,
3aXMCHUX TUIb3, YHNOPHUX JHUCKIB, MiBMy(T) HE IOBUHHI
nepepumryBatd 0,03 MM 1O OKpPYKHOCTI; MAJis YIIUIbHIOBAJIbHUX
Kijenb podoyoro koneca — 0,05 MM (0 OKpy»KHOCTI); JUIsl pOOOUYMX
koumic — 0,2 MM — 1o Topiro ucka ta 0,02 MM — IO TOPITIO MATOYHHHU.

butTs poTopa BU3HAYAIOTh K HAOIbIIE BIIXUICHHS CTPUIIKU
IHIUKAaTOpa IPH IMMOBOPOTI POTOpa Ha OJIUH 00EpT.
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
[lin yac mepeBipKM HENUJIHAPUYHOCTI IMMUHOK BB Ta
BKJIAJIUIIIB ITiIITUITHAKIB KOB3aHHSI, IOBEPXOHb, 1[0 CIIPATAIOTHCS 110
1ocajJkax 13 HATATOM, IOBEPXOHb NIUIMHHUX yIliibHeHb mpu I/d
nonaz 1,0 (xe d — giaMeTp MOBEpXHi, 110 KOHTPOJIIOEThCS, MM; | — ii
JIOB)KMHA, MM), BHMIpPIOBaHHS IMPOBOJATH HE MEHIIE HIK Y TPbOX
nepepizax IO JOBXKMHI MOBEPXHI Yy B3a€EMHO NEPHEHAUKYISIPHUX
IIJIOIIHHAX.

8.6 Po0oui kos1eca

Bin skocTi BHTOTOBJICHHS Ta PEMOHTY pPOOOYUX KOJIIC
BIJIIIEHTPOBUX HACOCIB Y 3HAUHOMY CTYIICHI 3aJeXaTh HaIip, mojaaya
Ta CIIO’KMBaHA MOTY)KHICTb.

binpuricte po60YMX KOMIC BHUKOHYIOTH JUTHMH, 3aKPUTOTO
tuny (pobodi kaHamu 3 OOKiB OOMEKEHI OCHOBHUM Ta IMOKPHUBHUM
nuckamMu). B okpemux BMIajkax 3acTOCOBYIOTh 3BapHOJIUTI abo
3BapHO(dpe3epoBani poOOYi Koieca — JIO OCHOBHOTO JHCKa 3
BIJUIMTUMHU 200 (hpe3epoBaHUMU JIONATSIMU NPUBAPIOIOTH MOKPUBHUN
JTIVICK.

Jlo pobounx KOJiC BHCYBalOTh TaKi BHMOTH: TOYHICTh
F€OMETPUYHUX PO3MIpPIB; MPaBUIbHICT (POPMH Ta YUCTOTHU MOBEPXHI
poOOYMX KaHaJliB, BIZICYTHICTh JIMBAPHUX PAKOBHH, HAIUIUBIB TOLIO;
KOHIEHTPUYHICTh  30BHIIIHBOI  OKPY)KHOCTI Ta  OKPY)KHOCTI
YIIUTBHIOBAJIBHUX MOSICKIB 111010 BHYTPILIIHBOIO OCbOBOT'O OTBOPY;
BPIBHOBa)KEHICTb.

JI0 OCHOBHHMX HECHPABHOCTEH y poOOTI BiILIEHTPOBUX KOJIIC
BIJIHOCSATH: 3HOIIEHHS 3aXWCHHUX KUJIElb MIUIMHHUX YIIIJIbHEHbD,
KOpO3ifiHe Ta epo3iliHe 3HOLIEHHS pOOOYMX KaHaliB; 3HOLICHHS
MOCAJKOBOI IMOBEPXHI MiJ Baj; TPIIMHM HAa JUCKaX Ta poOOUMX
JonaTsx.

Tpiman  Oyab-SKOTO PO3MIIIEHHS, HACKpPi3HI PaKOBUHH,
KaBiTalliifHI paKOBUHU, €pO3iiiHE 3HOIICHHS TUCKIB Ta JOMaTeil Ha
BHYTPIIIHIX TOBEPXHAX POOOUUX KOJIIC HE MPUITYCKAIOTHCSI.

KasiTamiitHi pakoBUHU rTHOWHOTO 10 1/2 TOBIIMHU 30BHIIIHIX
MOBEPXOHb POOOYMX KOJIIC MOXYTh OyTH YCYHYTI HaIlJIaBJICHHSIM Yy
JMOCTYMHHUX MICISAX 13 TOMAJbIIMM CTAaTUYHUM OallaHCyBaHHIM
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8 EkcnayaTauia obnagHaHHA HAaCOCHWUX CTaHLiN

pob6ouoro koneca. Y MiICISX HAIJIaBICHHS HE TIOBUHHO OyTH TPIIUH,
IIJJAKOBHUX BKJIFOYEHB, IIOP; BOHH IMOBUHHI OyTH 00p00JeHi Ha piBeHb
13 OCHOBHHM METAJIOM.

JlomycTMe 3MEHIICHHS 30BHIIIHBOTO JiamMeTpa poOOYHX
KOJIIC HAcOCIB 1O YIIUTbHIOBJIBHHUX IOsICKaX MiJ 4ac 1-ro Ta 2-ro
PEMOHTIB HaBe/ieH1 B Tabmuili 8.6.

Tabmuus 8.6 — Ilpunycmume 3menuienns 308Hinb020 diamempa
0004UX KoJlic nO yWiNbHI08ANbHUX NOACKAX NIO UdC DeMOHMI8

Howme MMiameTp BX01y po6oUoro Kojreca, MM
Po6
Kgﬂ::s eI\I/)mH 50-1 | 101-2 | 201-4 | 401-8 | 801-1 | 1601-3
P oy 00 00 00 00 600 200
T 1 07 1,0 1.0 16 1.9 22
amenx e, 15 | 20 25 3.0 35 4.0
pimuH
Jna 1 1,1 1,5 1,9 2,4 _ _
piauH i3
JIOMIIIIKa 2 2,2 3,0 3,8 4,6 — —
MU

BonHouac  MOBMHHI  BUTpUMYBaTHCS W mependaueHi
TEXHIYHOK JOKYMEHTAI€I0 pajdiajibHl 3a30pU Yy UIUIMHHUX
YIIUIbHEHHSX. 3a3BUYail U1 BEIMKMX HacociB (mMojaya TMOHax
0,5 M%/c) mpuitmMaroTh pafianbHui 3a30p O ~ D, /1000 (ze D, -

TiaMeTp MIUTMHHOTO YINUIBHEHHS); JUIsl Majux HacociB — & ~0,2—
0,3mMm.

V pasi 3HOIIYBaHHS 30BHIIIHBOT TOBEPXHI YIIIIEHIOBAIHHOTO
MosICKa poO0YOTro KoJieca MOHAJ JOIMMYCTUMUH ITiJ] 9ac 2-TO PEMOHTY
JeTallb 3aMiHIOIOTh HOBOIO a00 BiTHOBIIIOIOTh HOMIHAIBHHIA JIIaMET.

TpinwmHN cTaabHUX POOOYNX KOJIC YCYBAaIOTh 3aBAPIOBAHHSIM.
[Tepen 3aBaproBaHHSIM BHU3HAUAIOTh MEXI TPIMIMHU Ta Ha KIHIAX il
POCBEPAIOIOTh OTBOpU fgiamerpoM 3—4 wmM. JlepektHe wMmicue
BUpYOaroTh ab0 3auuIIalOTh A0 HEMONIKO/DKEHOTO MeTaly Ta
3aBapIOIOTH 13 TOAATBIITUM 00POOICHHSM.
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[Ticms peMoHTy poOodoro kojieca € HEOOXiTHUM HOTO
OanancyBanHg. CratuyHe OajaHCyBaHHS HEOOXIJHO TPOBOAUTH
TaKOXK IMPHY BUSABJICHHI CIIi/IIB KOPO3ii a00 epo3ii, 3a HasBHOCTI BiOparrii
Hacoca IiJi 4ac eKCIulyaTaiii, Ipu MOoraHii poOOTi CalbHUKOBHX
VIIUTEHCHB.

HenepneHukynspHiCTh TOPIIB MaTOYMHU POOOYOTO KoJsieca
He noBuHHa nepesunryBaty 0,02 M.

Yucrora KaHaiB MPOTOYHOI YACTUHU pPOOOYOro Koseca
3HAYHO BIUIMBA€E HA TiPaBIivHI BTpaTH B HhOMY. ONTHMAIBEHUM €
3HAYeHHs MIOPCTKOCTI mMoBepxHi poboumx komic Rz 40-20. Ilpu
3MEHILIEHH] IIOPCTKOCTI K. K. J. MIBUILYEThCS Ha ACK1IbKA BIICOTKIB,
3pocTae BCMOKTYBaJIbHA 3/1aTHICTh. Tomy poOoui Kojeca MmigaaroTh
NOJIaTKOBOMY  00poOneHHI0. OHUM 13 TakuX METOAIB €
rigpoabpa3uBHe 00pPOOICHHS.

8.7 Po3BaHTa:KyBaJbHi MPUCTPOL

OcboBa cuja, 1O i€ Ha KOJECO BIAIEHTPOBOIO Hacoca,
00yMOBJIEHA Pi3HUIICIO TUCKIB Ha OiYHI MOBEpXHi AuCKiB (puc. 8.18).
HeBpiBHOBa)XXEHOIO 3aJUIIAETHCS CHIIA, COPUYUHEHA THUCKOM PIJIMHU
Ha IUIOIY, OOMEXEHY J1laMeTpOM BTYJIKH Ta J1aMeTpOM HEepeaHbOTO
VIIIJIbHEHHST poboyoro kozieca. KpiM Toro, B ycCiX CTyHeHsX, KpiM
ocTaHHbOro (y 0OararocTyrmeHeBOMY Hacoci), i€ OcbOBa CHIIA,
0o0yMOBJI€Ha PI3HUIICIO IIBUJIKOCTEH OOepTaHHS PIIMHU B OIYHUX
na3zyxax kojeca. Y mHepeiHiil MOpPOXKHWHI BUTOKH CIPSIMOBaHI BiJ
nepudepii 10 UEeHTpa, 1 piIMHA HAAXOAUTH O MOPOKHUHHU, MAIOUU
KOJIOBY CKJIAJOBY IIBHUIKOCTI. 3 TPOTUJIIEKHOIO OOKY BHTOKH
HAJIXO/SITh 13 BCMOKTYBQJIbHOI TIOPOKHUHHU HACTYITHOTO CTYIICHS Ta
CIpsSIMOBaHI BiJ LleHTpa 10 mnepudepii, MBHUIKICTH OOEPTaHHA Y
MOPOKHMHI MEHIIA, HIX y TepIIOMY BHUMAJKY. 3HOIIEHHS IIITHHHUX
VIIITbHEHb TMPU3BOAUTH A0 30UIbIIEHHS BHUTOKIB Ta IiJBUIICHHS
OCBOBOIT CHIIH, 1110 JIi€ Ha POTOP.

169



8 Ekcnayatauia obnagHaHHA HACOCHMUX CTaHL,in

Y niHito
Oy
BCMOKTYBaHHS
% N
7 NN
BZ RN
15| { S =
[ ] NN\ 7 = L;< T
L
A, 4, _ L £
a
Y niHito

__} BCMOKTYBaHHS
£ i \\
i

: %
=N [ RN
7 >
g <\ /A

y s o o s

/
Ai An

AARRNNN \

Pucynoxk 8.18 — Cxemu 3pienoearrcyeanns ocbo8ux 3ycuiiv:
a — 2i0pasniuHoI0 n’amoio; 6 — po36aAHMANCYSATbHUM HOPUIHEM

V¥ Hacocax 13 BiIBOAaMM CIIPaJIbHOTO TUITY 3PIBHOBA)KEHHS
OCBOBHUX CHJI YacTO JOCATAETHCS CUMETPUYHMM PO3MIILEHHIM TpyI
po0OouUMX KOJIC TaKMM YHHOM, IO BXIJHI BOPOHKH CHpPSIMOBaHI B
MPOTUIIECKHI 00K (AuB. puc. 8.6). 3aIUIIKOBY OCbOBY CHIIY B IIbOMY
pasi cripuiiMae ymopHHM MiJIIUITHUK.

Haii0inpmr  mommpeHMMH  TUMAMU  3PIBHOBaXKYBAJIbHHX
(po3BaHTaXyBaJIbHHX ) IPUCTPOIB € PpO3BAHTAXKYBATHHHI TOPIIECHH Ta
ripaBiivyHa 1’ sATa.

Po3BanTaxxyBanpHu MOpIIEHb € UIIHAPUYHOIO BTYJIKOIO,
sKa BCTAHOBIIIOETHCS 3a OCTaHHIM cTyneHeM (puc. 8.18 6). Mix
MOPIIHEM Ta KOPIIYCOM YTBOPIOETHCS ApOcesbHA LIUIMHA. JliameTp
HOPILHS PO3PAaXOBYIOTh TAaKMM YHWHOM, IIO0 THUCK PIAMHU TEpen
HOPILHEM 3PIBHOBA)XXYBaB OChOBY CHJIy POTOpa Ha PO3PAXyHKOBOMY
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NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN
pexumi. He BpaxoBaHi OChOBI CHJIM, a TaKOX JOJATKOBI, IO
BUHHUKAIOTh Ha pOO0OUNX PEeKUMAX, CIIPUIMAE YIIOPHUN TTAIIUITHUK.

INippaBniuHa m’sita € aBTOMAaTUYHUM MPUCTPOEM, SKUI cam
BCTAHOBJIIOETHCS Ta CAMOPETYIIIOETHCS, 1110 BPIBHOBAXXYE OCBOBY CHITY
Ha ycix poboumx pexumax Hacoca (puc. 8.18 a). [luck i3 BTyaKOIO,
10 00EepTaIOThCS, YTBOPIOIOTH 13 HEPYXOMUMH JAETAISIMHU KOPIIYCY
MATIHAPUYHAN Ta TOPLIEBUH 3a30PH, MIXK SKUMH € TOpoxxHUHA A. [Tpn
3MiHi 3yCHJIb HA POTOP Y TOW 4M iHIIHMIA OiK TOPIIIB 3a30p BiJAMNOBITHO
a00 3MEHIIYEThCS, a00 3pocTae. 3anekHO BiJl I[bOTO 3MIHIOETHCS HOTO
OITip Ta BIATIOBIAHO THCK y MOPOKHUHI A, SIKUI 3pIBHOBAXYE OCHOBY
CHUILY, IO 3MIHIOEThCSI.

Po3paxyHOK IIpOBOAATH 32 YMOBU 3pIBHOBAKYBaHHS OCHOBHUX
CUJI Ha poOOYMX peKHMMax Hacoca 3a MIHIMAJIbHHUX BUTOKIB uepe3
n’sty. BogHodac TopueBuid 3a30p MOBHHHUN OyTH HE MEHIINM HiX
TPaHUYHO JOMYyCTHMa BEIMYMHA, SIKA BHU3HAYAETHCA TOYHICTIO
OOpOOJICHHSI Ta MOHT@XY JeTalled IT'ATH, a TAaKOX PI3HUMH
dakTopaMu, 110 3MIHIOIOTH KOH(Irypalito 3a30py (Hanmpukiaz, mpu
nedopMarii I’ sITH MiJ A1€:0 podouoro TUCKY).

JUisi BUKIIFOYEHHS OCBOBMX 3aJUPIB IT'SITH Ha HEYCTAJCHHUX
pexumax poOOTH Hacoca SK 3PIBHOBOXYBAIBHUM  MPUCTPIN
3aCTOCOBYIOTh PO3BaHTaXyBaJlbHMH mopuieHb. [Ipore y Oaratbox
BUTIAJIKaX 3aCTOCOBYIOTh CXEMY pPO3BAaHTAXYBaHHS 3 TiIPaBIIYHOIO
I’ SITOI0, OCKUIBKM BHACHIJIOK 3MEHIIEHHS BUTOKIB K. K. . Hacoca y
npoMy pas3i npubauzHo Ha 1,5 % BwuIe, HDK TP BUKOPHCTAHHI
nopiuHsa. Came ToMy B 0aratb0X THIIaX HACOCIB OUIBII MOIKPEHOIO €
TiJpaBiyHa I’ sTa.

Po3BaHTa)XyBaJdbHUI  TNPHUCTPIi MOBUHHMHA  BHUKOHYBaTH
3aBAaHl (yYHKIIi BIOPOJOBK BHU3HAYEHOTO MPOMDKKY Hacy 3a
HasIBHOCTI NMPO(ITaKTUYHUX PEMOHTIB.

Jlo po3BaHTa)XXyBaJlbHUX MPHUCTPOIB CTaBIATH TaKi BUMOTH:
BOHHU MOBUHHI 3piBHOBa)KYBAaTH OCbOBI CUJIM POTOPA Ha YCIX peKUMax
poboTu Hacoca (poOoTa MiJi HABAaHTAXKECHHSM, IyCK Ta 3YIHHEHHS);
TOPLEBUI 3a30p TiIPaBIIYHOI IT'ITH MOBUHHUI OyTH HE OUIBLINM 3a
JOMYCTUMHM, a Tepenaj TUCKY HAa HAaBaHTa)KEHOMY JMCKYy — He
MEHIINUM 32 3arajlbHHUH.
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HanifiHicTh TimpaBaidyHOl I’ SITH 3HWKYETHCS TIPH 3MEHIIEHH1
3a30py B MIUIMHI. TOpIEBHH 3a30p 3MEHUIYETHCA NMPH 30UIbLICHHI
3a30piB B YIIUIBHEHHSIX POOOYMX KOJIIC YHACTIAOK 3HM)KCHHSI THCKY
Ta 3pOCTAaHHS OCHOBOI CHIIM POTOPA.

EdexTuBHIiCTh pOOOTH TiApaBiIiyHOI I’STH Oarato B 4OMY
3aJICKUTh BiZl (OPMH TOPLEBUX IMOBEPXOHb PO3BAHTAKYBAIHHOTO
JIMCKY Ta HEPYXOMOI I1’ATH, 0 00yMOBIIIOE (OPMY EIIOPU THCKY B
nrinHi. MiHiManbHa €EeKTUBHICTh BiIMOBiAae Mu(y30pHINA MIITHHI
(emropa THUCKIB Mae BBIrHyTy (GopMy), TOMY TOPIIEBY ITOBEPXHIO
PEKOMEH/IyIOTh BHKOHYBaTd 3 KoH(y3opHicTio Ab, =(O,3—O,4)bm

JUISE KOMITeHcaIlii Tu¢y30pHOCTI MIIIMHHA, IO BHHHUKAE BHACIIIOK
BUTHHY JMCKA MiJ Ji€I0 poO0YOro nepenaay TUCKY.

Jlist 3abe3neueHHs HaiitHOT pOOOTH TiApoI ATH € HEOOX1THUM
BUKOHAaHHS  TaKUX  yMOB: TMpaBWIbHUKA  BUOIp  HOBEpXHi
PO3BaHTaXYBaJIHHOTO JIMCKA Ta MIMPUHH TOPIICBOIO 3a30pPy; BUCOKA
AKICTh CKJIAJAaHHS Ta HaflilHe KpIMJIEHHS JeTaleld MPHUCTPOI;
TOJICpKaHHS TPAaBHJI CKCIUTyarTailii, 0OCOOJIMBO MiJ dYac IyCKy Ta
nepexoay Ha poOOTy 3 Ppe3epBHUM HACOCOM; 3amoOiraHHsS
MOTPATUISTHHS TBEPJIUX JOMIIIOK Y poO0Ul 3a30pH.

Jlns 3a0e3nedyeHHs HEOOXiAHOI TOYHOCTI BHT'OTOBIICHHS Ta
CKJIa/IaHHS JeTajiell Tapon’ siTU 3a3BUYail 3aCTOCOBYIOTh IPUTHPAHHS
poOOUMX TMOBEPXOHb IHCKA Ta HEPYXOMOi I'STH. 3alie)KHO Bif
KOHCTPYKIIi Hacoca Ta peXuMy Horo poboTu (KUIBKOCTI 00epTiB)
3aCTOCOBYIOTH JIBa BapiaHTH MPUTHPAHHS. SIKIIO POTOP LIEHTPYETHCS
0 YIIITFHEHHSX 3 eKCIIEHTPUCHTETOM, [0 BPaXOBYE MPOTHH POTOPA,
TO MPUTHPAHHS MOXKHA BUKOHYBATH y MIAMIUIHUKAX. SIKIIO i yac
[EHTPYBaHHS 301ral0ThCs OC1 MiANIMITHUKIB Ta YIIUIBHEHB, TO OLIBIIT
epeKTUBHIUM € TPUTHUPAHHS 3a3HAYCHHX I[IOBEPXOHb HAcoca,
BCTAHOBJICHUX  BEPTHKAIbHO. TakMM YHHOM, YpPaxOBYETHCS
BUIMIPSAMIISIHHSL OCl  pOTOpa TMiJ [I€I0 TiAPOJUHAMIYHMX CHJI B
VIIUTbHEHHSX.

VY pasi HepiBHOMIPHOTO 3aTATyBaHHSA OOJNTIB MPUTHCKHOTO
baaHI TIAPABIIYHOI IT'ATH MOXE 3’ SIBUTHUCA 3HAYHHI TIEpEKic
po0oYMX OBEPXOHB. Y 3B’S3KY 3 IIMM IIiJI Yac CKJIaJlaHHs He0OX1aHO
BUKOHATH TepeBipKy (apOor0 mapalieTbHOCTI TOPIB HEPYXOMOi
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
II’SITU Ta PO3BAHTAXKYBAJIBHOI'O JUCKA MICIS KIHIIEBOTO 3aTSATyBaHHS
HaMipHOI KPUIIKK Ta OONTIB MPUTUCKHOTO (uaHIst. [InsiMu KOHTaKTY
MOBUHHI OyTH PIBHOMIPHO PO3MOJAUIEHI MO BCIM IUIOII KOHTAKTy Ta
3aiiMaTu He MeHuIe Hix 70 % moBepxHi.

3a3Buyai mij yac CKJIaJaHHs 10JI0KEHHS POTOPA IEPEBIPSAIOThH
3a KOHTPOJIbHUMH pruckami. I1ix yac poOoTH TUCTaHIIHHII KOHTPOJIb
IOJIOXKEHHS pOTOpa 3AIHCHIOIOTh 3a JIOIOMOIOK 1HAYKTHMBHOI'O
JaTYMKa, BCTAHOBJIEHOTO B KOPIYCi 3aJHBOTO  MiIIUITHHKA.
[Toka)k4uK OCBOBOIO 3CYBY POTOPAa BMUKAETHCS B CUCTEMY 3aXUCTY
HACOCHOTO arperara sl HOro BUMKHEHHSI TIPY TIEPEeMIIIeHHI pPOTopa,
1110 MEPEBUILYE TOMYCTUME.

OnHi€0 13 MPUYMH TOMIKO/DKEHHS TIAPaBIIYHOI IT'SITH Ta
MPOTOYHOT YACTMHU HACOCIB € KUMIHHS PIAVHU M1 YaC BUHUKHEHHS
KapiTamii Ha BXOMi. 3a3BU4Yail 1I¢ BiAOYBA€THCS i Yac IyCKiB Ta
Mepexo/iB 13 Hacoca Ha HACOC Ta 3ACOLIBIIOTO € HACHiIKOM
MOMMJIKOBHX JIif €KCIUTyaTaIliifHOTO ITepCoHaIy.

@dakTopoM, 110 HEraTUBHO BIUIMBAE HA JIOBFOBIUHICTb
YIIJIbHEHB Ta T IPaBIiuHOI I’ SITH, € BAHUKHEHHS P13HUII TEMIIEPATyp
MK BEPXHBOIO Ta HUKHBOIO YaCTMHAMU Kopnycy. Lle mpu3BoauTh 10
nedopMaliii Koprnycy Ta B JAEAKHMX BUIAaJKaXx — A0 MiABUIIEHOTO
3HOIIEHHS YIIUIbHEHb, POOOYMX TOPLIB Ta KUIBIEBUX BTYJIOK
TIAPON’ATH MiJl Yyac MycKy Hacoca. Pi3HMIS TemrepaTyp BUHUKA€E B
HAcocl JIBOKOPITYCHOI KOHCTPYKIII 3 BEpXHIM pPO3MILIEHHAM
naTpyOKiB YHACHIJIOK HEAOCTAaTHHOI IUPKYJALIl BOAM B HIDKHIN
YacTUHI 30BHIIIHBOTO KOpIycy. J{isl 3SMEHIIEHHS Pi3HULI TeMIlepaTyp
BUKOPHUCTOBYIOTh PI3HI CXE€MHU MIJIIpiIBaHHSA, NPUYOMY HaMOUIbII
e(EeKTHUBHOIO € CXeMa MpOTrpiBaHHA Hacoca uepe3 APeHak HUKHbOT
YaCTUHH KOPITYCY.

8.8 Kinuesi yuriibHeHHs1

Sk CBIiAUMTH MpaKTUKA, HaWyacTile BIAMOBH B pOOOTI
BIILIEHTPOBUX HACOCIB BHUHHUKAIOTh YHACHIJIOK HECHPaBHOCTI
YIIUTbHIOBAJIbHUX BYy31iB. KiHIEBl yIIUIBHEHHS Yy BiALEHTPOBHUX
Hacocax HaBaHTa)KeH1 3a3BUYal IepernagoM TUCKIB, 0 BU3HAYAETHCS
TUCKOM YCMOKTYBaHHS. | B KOHCONBHUX, 1 B 0ararocTymiHYacTHX
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Hacocax CHCTeMa BPIBHOBaXEHHS OCHOBUX CHJI KOJIIC Tiependavae i
pPO3BaHTAXXCHHS  KIHIIEBUX  ymlibHeHbp Bana (puc. 8.8). VY
0araTocTymiH4YaCTUX HACOCaX, B SKUX PO3BAHTAKEHHS OCHOBHUX CHJI
poTopa 3A1HCHIOEThCA PO3MIIIEHHSM KOJIC Ha3yCcTpiu OHE OJHOMY,
JUISL PO3BAHTAKEHHS KIHIIEBUX YIIUIbHEHb 3aCTOCOBYIOTH CIeliaibHi
pPO3BaHTaXyBaJIbHI JIiHII, IO 3’€IHYIOTh TOPOXKHUHY TEpen
YIIIIBHEHHSM 13 BXOJIOM y Hacoc (auB. puc. 8.6).

Canvnuxoei  ywinonennsn. Haiibinpm  mpoctuMm  3a
KOHCTPYKIII€0 Ta B OOCIYyrOBYBaHHI € CaJbHUKOBE YIIIJIbHEHHS
(puc. 8.19). VY kopmyci canpbHHKa 1 BCTAHOBIIOIOTH PO3Pi3HI KUTBIA 2
3 M’sikoi HaOuBKkH. B 0CbOBOMY HampsSMKy KUIbLS CTITYIOTHCS
HATUCKHOKO  BTYJKOK 3, BOJHOYAC  €JIEMEHTH  HAOWBKH
MPUTHUCKAIOTHCS JI0 KOpPIyCy Ta Baja, 3a0e3Medyloud HEeoOXiTHY
TePMETHUYHICTD.
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Pucynoxk 8.19 — Cansnukoee ywinoHenns:
1 — kopnyc canvruxa; 2 — Kinoys HAOUBKU, 3 — HAMUCKHA BMYIKA

Marepianu HaOWMBKM Ta 3yCHJUII OOTHUCKAHHS 3aJieXKaTh BiJ
YMOB pPOOOTH YIIIJIBHEHHS, M0 XapaKTePU3YIOTHCS THCKOM
VIIITbHEHHS, IIBUIKICTIO KOB3aHHS IOBEPXHI Bajlla B KOHTAKTI,
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BJIACTUBOCTSAMHU  YIIUTBHIOBAJIBHOI ~ PIAMHHM,  BpaxoBYKOUW il
TEMIIepaTypy.

HaiiGinpm ckimagHi KOHCTPYKINi CAJIbHUKOBUX YIIUIBHEHB
TPAIUIAIOTECS Y JKUBHJIBHUX HAcocaX, MI0 MEpPeKadyroTh Tapsdi
pimuHU. Y 1UX YMOBax 3 TMPOXO/DKEHHSM PIAMHH B 3a30pi
BiZIOYBa€THCS 3HMKEHHS TUCKY J0 aTMOC(EepHOT0, BOJHOYAC y TIEBHIN
TOULII TUCK JI0CSTAa€ KPUTUYHOTO 3HAUCHHS, P1MHA TOYNHAE KUIITH, 1
BiZIOyBa€ThCS IHTEHCUBHE pyHHYBAaHHS MaTepiaily yiabHeHH. ToMmy
B CAJIbHUKOBHUX YIIUIbHEHHSX XUBWJIBHHUX HACOCIB MependaydaroThb
pi3HI MOPOKHUHHM Ta KaMepH JJIsl OXOJIOJUKyBalnbHOI Boau. [Ipote
HalOITbl e(pEeKTUBHUM € TIOJaHHS OXOJIOMKYBAJIbHOI BOAM B
CEPE/IHIO YaCTUHY HAOMBKH CAJIbHHKA.

Oxo010/KkeHHST BIIOYBAEThCS SK KOPIYCY CalbHHMKA, TaK 1
BTYJIKH BaJjia.

OCHOBHMMH TNPUYMHAMU BHUXOIY 3 Jaay CaJbHUKOBUX
VIIIJTLHEHB €:

— 3aCcTOCYBaHHs K HaOWBKHM Martepiaiy, 10 HE BIIIOBiIae
yMOBaM poOoTH;

— HeMNpaBWJIbHE  CKJAJaHHS  cajbHMKAa (HEpiBHOMIipHE
OOTHCHEHHS CAJIbHUKOBUX €JIEMEHTIB TI1]] 4ac CKJIaJIaHHs );

— miABMILIEHa BiOpamis poropa abo OUTTS 3aXHMCHOI TiJIb3U
BaJIa,

— HEJOCTaTHIN TUCK 3amipHOI PiIMHU MiJ] Yac 3alIOBHEHHS Ta
poboTu Hacoca;

— HaJUIMIIKOBE MIATITYBaHHS CalbHUKA IT1]] Yac 3HOIIYBAaHHS
HaOMBKH (1110 MPU3BOJUTH 10 3HOLLIEHHS 3aXUCHOI I'JIb3H1);

— eKCIUlyaTallis cajJbHUKAa TpU 3HOLIEHIH BTyl (110
MPU3BOJIUTH JI0 IHTCHCUBHOTO 3HOIIEHHS HAOUBKH).

VY mporueci peBi3ii MepeBipsitOTh CTaH MOBEPXOHb 3aXHMCHUX
rinp3 abo Baja; MIIIBHICTh MOCAIKH TPYHAOYKCH B KOPITyCl HAcoca;
CTaH HaOWBKH, JIIXTapiB, HATUCKHUX BTYJIOK.

Posznoain paaianbHOTO TUCKY NIPUTHCHEHHS HAOMBKHU JIO Bajia
M0 JTOBXXHWHI YIIIJTBHEHHS 3MIHIOETHCS 3a JIOTapu(MIdHOIO KPUBOIO.
SIK CBIIYUTH MpPAKTHKA, HaWOLIbIIe HAaBaHTAKEHHS HECYTh MepIli
KUTBbIST HAOMBKM 3 OOKy HaTtuckHOi BTynku. Ilim dac excruryararii
3HOIICHHS MEPIIUX JIBOX KiJiellb HAOUBKU CTaHOBUTH 70 % 3HOIICHHS
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YChOTO CATbHUKOBOT'O YITIIbHEHHS, Y TOW Yac sIK 1HII KUTbIS Maibke
HE 3HOLIYIOThCS. TOMY TepMiH CTy)XKOM CaTbHUKOBOTO YIIUTbHEHHS Y
3HAYHOMY CTYIIE€HI 3aJIeKUTh BiJl IPABUIBHOTO HOTO CKJIaJaHHS.

Ilepen Hapi3aHHAM KUIEHb PEKOMEHIYETHCS IOMEPEIHBO
IIJIBHO HAaKPYTUTU LIHYP Ha CTPHXKEHb J1aMETPOM, IO JOPIBHIOE
JiaMeTpa 3aXUCHOI BTYIIKH.

[Ipyn BUTOTOBJICHHI KUIEHb 13 M SKHX COPTIB CKPYyYEHUX Ta
CIUIETEeHUX HAOMBOK CTUKU 00pi3at0Th mix KyroM 90° i3 mapanenbHuM
PO3MIIIEHHSAM TUIONIMH PO3pi3y. Y KiJelb, BHUTOTOBJIICHHX 13
TYMOBAaHUX CKaTaHUX, AyOJbOBaHUX Ta IUICTCHUX HAOWBOK, JUIS
po0OTH 3a MOCTIMHOI TeMIepaTypu CTUK po3pi3aroTh mig kyrom 30—
45° 1o TUIOIIMHY KU 7Sl pOOOTH 3a 3MIHHOI TEMITEPaTypH CTUKH
po3pizatoTh mig KyroM 90° abo poOnaTh iX CTYmiHYACTUMHU.
PospizanHs  HEOOXiTHO BHKOHYBaTH  O€3MOCEpeHbO  Tepen
MOHTaxeM. He Mo’kHa JjonyckaTtu noTparuisHHs Opyay, aOpasuBHUX
MmarepiajiB TOMIO.

HaOuBaHHs cajlbHUKa BUKOHYIOTH IICJIS 3aBEpIICHHS YCIX
pOOIT 31 CKJIaJlaHHs Ta IEHTPYBAHHS HAcoca.

ITin yac mepeHaOMBaHHs callbHUKAa HEOOXiJHO HacamIiepen
MOBHICTIO BUJAJINUTU 3HOIIEHY HAOWMBKY, MOTIM — 3JIETKa 3MAaCTUTH
poboui MoBepxHi Kijemnb rpadiTomM, MacioM ab0 KOHCHUCTEHTHUM
MacTHJIOM, CTIHKUMH /10 JIii IepeKavyyBaHOro MPOAYKTY. 3a HasBHOCTI
B TE€pEeKayyBaHOMY HpPOAYKTI aOpa3MBHUX BKIIOUYEHb HaOUBKY
BCTAHOBJIIOIOTh TAaKUM YHMHOM, 100 BEPUIMHH BY3JIB TEPETUICTCHHS
HUTOK OYJIU CIIpSIMOBaH1 IPOTH 00epTaHHs Baja.

[TonepenHbo cripecoBaHi KUIbISI HEOOX1THO HAASATATH HA Bajl
IIIIXOM CKpY4YyBaHHS 3 OJHOYAaCHMM pO3BEACHHAM KiHIIB. KoxkHe
KUJIb1I€ HAOMBKH BCTAHOBIIIOIOTH OKPEMO, 3 MOAAIBIINM OOTHCHEHHIM
creliajJbHUMU PO3HIMHUMH BTYJIKaMHu. Po3pi3u po3MillyroTh depes
120° 3a HenapHoi Ta yepe3 180° abo 90° — 3a mapHOi KUIBKOCTI KiJIEIb
HaOWBKH.

MiK KiTbISIMH HaOWBKH PEKOMEHIYIOTh YCTaHOBIIIOBATH
IUIOCKI 11aii0u 3 MaTepiay, CTIMKOro B epekauyyBaHOMY CEpeIOBHILI
(¢ropomnact, rtyma, wmetan). [lpum 3acrocyBaHHi HaOMBKU 13
(GTOPOIIACTOBOT CTPYKKH BCTAHOBIJICHHS 11aii0 € 000B’I3KOBHUM.
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JlixTapHe KibIle TOBUHHO OYTH PO3MIIIEHE BITHOCHO OTBOPY
JUIs  TiABEACHHS 3alipHOl pIAMHM TakKUM YHHOM, MO0 TIpU
MiATATYBaHHI HAOMBKM B TpOIECl eKCIulyaTalii oOTBip He
HepeKpHBaBCs HAOUBKOIO.

[lonepenne 3arsAryBaHHsA NakeTa HAaOUBKM BUKOHYIOTH 0Oe3
MEPEeKOCIB KPUIIKUA CAIbHHUKA, 1O BUHUKHEHHS 3HAYHOTO OIOpY.
[Ticnst pOro raliKu BiJITyCKAIOTh Ta 4epe3 S—7 XBWIMH HiATATYIOThH
BiJl pyKu. Y pa3i mpaBWJIbHOTO MIiATATYBAHHS BaJl HAcOca 00EPTAEThCS
13 geskuM omopoMm. Hacoc oOkaryiore ymponoBx 10 xBunuH 6e3
pEryJoBaHHS BHTOKIB, a IMOTIM MIATATYIOTH KPHIIKY OOEpTaHHIM
raifoxk Ha /g 0bepTy uepes koxHi 5-10 XBUIMH 10 JOCSATHEHHS
HEOoOXiJHOTO piBHS BUTOKIB. He nomyckaeTscsi oOKkaTyBaHHs Hacoca
6e3 po0oUoi piauHH.

V pasi HarpiBaHHS CaJIbHUKA IT1J1 9ac IMyCKy Hacoca HeOOXiTHO
NEeKiTbKa pa3iB YBIMKHYTH Ta BUMKHYTH HOro, MOKH CaJbHUK HE
MOYHE MPOMYCKAaTH YIIUTFHIOBATIBHY piAMHY. SIKIIO BUTOKIB HE Oyne,
HAaOMBKY HEOOX1THO 3aMIHHUTH.

Butoku Ha Bamy HEOOXiAHI JUIsI HOPMalbHOI pPOOOTH
VIIITbHEHHS. 3aTHUCKaHHS MakeTa HaOWBKHU IO TOBHOTO MPUITMHEHHS
BUTOKIB TIPU3BOJUTH JIO MiJBUIICHOTO 3HOIICHHS Ta 3MEHIICHHS
nepiofy MixK MATATYBaHHSIMH. PiBeHb BUTOKIB TOBUHEH 3HAXOIUTUCH
y Mexkax 0,5-2,0 n/rox nmnst arpecuBHux cepenosuir ta 0,5-10 n/rox —
JUIA 1HIIUX.

3anipHy piAMHY HEoOXiIHO mojaBaTH mix TUckoMm Ha 0,05—
0,1 MITa (0,5-1,0 KFC/CMZ) OLBIINM, HIXK THCK Tepe]] YIIUTbHEHHSIM.

[Ticnsa migTaryBaHHsI cajbHUKA HE BEJIMYUHY, IO JOPIBHIOE
1,0-1,5 Bim mUpUHH KibI, TOOTO MICIsI BUKOPHCTAHHS 3amacy
PETYIIOBaHHS, PEKOMEHIYEThCS 3aMIHUTH YyBECh ITaKeT HAOWBKH,
OCKUTbKM Olnbllla 4YacTHHA MAaCTWIa BTpadeHa, 1 TMOJaibIia
eKCIUTyaTalliss MPHU3BOAWTH JIO IiABUIICHOTO 3HOIICHHS 3aXHCHOT
BTYNKH. [HOJI SIK BUHATOK JOMYCKAEThCS TOJIaBaHHS OJTHOTO KiJIBIIS.

Mansicemni ywjinoHennsa. 3a Manux TepenajiB THCKY — 10
0,05 MITa (0,5 xrc/cm?), mBUAKOCTEH KOB3aHHS He BHIIE Hix 10 M/c i
temmneparyp a0 70 °C 3aCTOCOBYIOTh MaHXKETH1 YIIUIbHEHHS BaJIiB.

VY cydyacHHX Hacocax 3aCTOCOBYIOTh MEPEBAKHO CTaHIApTHI
KapKacHI TYMOBI MaH)XETH, IO CKJIAJAlOThCsA 13 TPbOX EJIEMEHTIB:
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VIIUTBHIOBAJILHOTO  €JIEeMEHTa 3 TyMH, IO BHCTymae B Oik
YIIUTBHIOBAJIbHOI TOPOKHUHHU; METaJIeBOr0 Kapkaca, IO Hajae
MaHKeT1 He0OX1IHO1 KOPCTKOCTI; MPYKUHH, 110 CTBOPIOE TOTEPETHE
00THCKaHHS (HATSIT) YIIUIBHIOBATHHOTO €JIEMEHTA Ha BaITy.

OCHOBHMMHM MPUYMHAMHU, L0 MPU3BOAATH A0 BUXOIY 3 Ja1y
MaH)KETHOTO YIIUTbHEHHS, €:

— TMOIIKOJDKEHHS YIIUTbHIOBAILHOT KPOMKH;

— CTaTWYHHUNA EKCIICHTPHUCUTET (3MIIIEHHS) YUIUIbHIOBAIBHOT
KPOMKHU;

— pajmianbHe OWTTS Baja I MAHXETOIO;

— miABUIIEHA BiOparlis;

— HQIJIUIIKOBUI HATST MaHXXETH Ha Baly a0 HEJZOCTAaTHIN
HATSAT Y KOPITYCl MaHXKETH.

[TomkomKeHi MaHXETH PEMOHTY He NiIISIralTh Ta
3aMIHIOIOTHCS HOBUMH.

[TomKkoKeHHsT YIIUTBHIOBAIBHOI KPOMKH MOXE BiIOYTHCS
MiJ 9ac CKJIaJaHHs, IiJl Yac MPOXOKCHHS 4epe3 IUIIIH, MIMOHKOB1
nasy, pizi Tomo. Y pasl MOMIKOJKEHHS YIIIJIbHIOBAJIBHOI KPOMKHU
HOPYUIYETbCS TEPMETHUHICTh MAaH)KETHHUX YIIUIbHEHb. TOMy miJ yac
MOHTa)Ky HE0OX1JHO 3aCTOCOBYBATH 3aXMCHI I'UIb3H, OIPABKH TOIIO.

CraTMyHHMI EKCIIEHTPUCUTET OCi YIIUIbHIOBAJIBHOI KPOMKH
MaH)XETH MI0JI0 OCl 30BHINIHBOTO JiaMeTpa Bajia € HACIiIKOM
HETOYHOTO BUTOTOBJICHHS TIOCAJKOBOTO MICIS IiJ] MAaHXETYy.
CraTHYHUI  EKCUEHTPUCHTET MOXKE CHPUYHMHATH BHUTOKH Ta
HEpIBHOMIpHE 3HOIIEHHS KpOMKH. PajiaabHe OUTTS Baia NpU3BOAUTH
JI0 TMHAMIYHOI HEPIBHOMIPHOCTI YMOB POOOTHM MaH)XETU IO KONIY.
JlomycTrmi 3HAa4YeHHS EKCIEHTPHCHUTETIB Ta paiaibHOTO OUTTS
3QJIEKHO BiJ KOJIOBOI MIBUJIKOCT1 OOEPTaHHS HaBEJACHI HUKYE:

Kosnosa mBuKicTh, M/c 2 2-4 4-8 8-14
CraTu4HHI €KCLEHTPUCHUTET Ec, MM 0,2 0,15 0,10 0,08
PanianbHe OUTTA Bana €;, MM 0,1 0,08 0,05 0,03
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Jlnst 3abe3nedeHHsT HOPMaIbHOI  POOOTH  YIIUTBHEHHS
HEOOX1THO BUOpATH HATIT MAHXXETH BIIMOBIAHO O JOMMYCKY Ha ii
BHUTOTOBJICHHS. 3a3BHYal JlilaMeTp KPOMKH MaH)KETH Y BUIbHOMY CTaHi

Oepyth 3 ymoBu D, < (O,971—0,985)D —(gc + 8ﬂ), ne D — miametp

BaJIa.

MamkeTy 3ampecoByIOTh Yy KOPIIYC  YCTaHOBKH  IIO
30BHINIHBOMY JlaMeTpy TaKUM YHHOM, 00 AedOpMOBaHHUM mIap
rymu OyB crucHytuit Ha 15-40 %. JonycTumuii HATAT MOXHA
BHOpaTH 32 HOMiHAJIBLHUM 30BHIIIIHIM JIIaMETPOM MaHXETH:

30BHIMIHIT

Juamerp 20-35 40-75 80-100  105-155  160-230  240-290
MaHXCTH,

MM

Harar,mm 0,15-0,35 0,20-0,45 0,23-048 0,23-0,53 0,30-0,60 0,30-0,70

Topuesi ywjinonennsn. 1[I yulnbHEHHS € HAWOLIBII
e(EeKTUBHUM TUIIOM YIIJIbHEHb. BOHH MOKYTh MPaIlOBaTH Y 3HAYHO
OUIBIIOMY Jiana3oHi MIBUIKOCTEH, MepenajiB THCKIB 1 TeMIeparyp,
HI’K MaH)KETHI Ta CAJIbHUKOBI, a TAKOX JIONYyCKAaIOTh OUIBII MIUPOKHUI
BUOIp MaTepiajiB map TepTsl.

Topuesi YIITIbHEHHS XapaKTepU3yIThCs TaKUMU
nepeBaraMu: MalldMH BHMTOKaMH; OUIBIIUM TEPMIHOM CIYXOH;
MEHIIOI0 CIOKMBAHOIO MOTYXKHICTIO (ITOPIBHSIHO 13 CaJbHUKOBUMM);
MEHILOI0 YYTIUBICTIO 10 pajialbHOr0 OWUTTS Bana (MOPIBHAHO 3
IHIIMMH ~ yuiuibHeHHAMH). KpiM TOoro, BoHM He mNOTpeOyOThH
00CIyroByBaHHS B IE€pioJ] HOPMAJIbHOT eKCILTyaTallii.

KoHcTpykiiii TopiieBUX yIIIIbHEHb JOCUTH PI3HOMAHITHI.
HesBakatoun Ha 30BHINIHIO KOHCTPYKTHMBHY MOJIOHICTH 0araThbox
TOPLIEBHX YILIJIbHEHb, KOXKHE 3 HUX IPU3HAYEHE [ pOOOTH y CTPOTO
BHU3HAUEHUX YMOBaxX, 3aJIe)KHO BiJl BJIACTHBOCTEH NepeKauyBaHOL
piiuHY, Iepenajy TUCKY, TeMIepaTypy, BMICTY a0pa3uBHUX Ta 1HIINX
JOMIIIOK,  KOJIOBOI  IIBHJKOCTI  IMOBEPXOHb  TEPTS, YMOB
TETUIOBIIBEICHHS, TPOTrMHY a00 BiOpalii Bana Ta iHIINX (aKTOpiB.
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VYpaxoByroun Te, IO 3aMiHa TOPIIEBOTO VIIUIBHCHHS
NOB’s3aHAa 3 YAaCTKOBMM a00 TOBHUM pO30MpaHHAM Hacoca,
3aCTOCYBaHHS Or0 eKOHOMIYHO BUIIPABaHE JIMIIE B TOMY pasi, AKII0
IPOTHO30BAHUI TEPMiH POOOTH YIIUIBHEHHS JOCTATHHO BEITUKUH Ta
3HAYHO MEPEBUILYE TEPMIH CIY>KOM CaTbHUKOBUX YIIUIbHEHb.

Ha pucynky 8.20 HaBeneHO KOHCTPYKIIIO TOJBIHHOTO
TOPLEBOTO YIIITbHEHHS. YIIITbHEHHS CKIAAA€ThCS 3 ABOX TOPLEBUX
nap, MX SKUMH MOJIA€ThCA 3amipHa piauHa (y oMy pasi BoJa) Mix
THCKOM, IO TepeBHIlye TUCK ymiiibHeHHa Ha 0,2—0,3 MIla (2—
3krc/cM?). YV Takiii cxemi TIOBHICTIO BHKIIIOYAIOTHCS BHTOKH
VIIIJTBHIOBAILHOTO  cepenoBuia. [lpamnes3naTHICTh  KOHCTPYKIii
0arato B 4OMY 3aJISKUTh BiJl HQJAIHHOCTI CUCTEMH IO/IaHHS 3aIipHOi
piauHU, 10 3abe3nedye 3anaHuil nepemnan TuckiB. [lpu 30inblIeHH]
nepernany TUCKY BiIOYBA€ThCS TIEPEBAHTAXKCHHS YIIITbHEHHS, TOOTO
3pOCTa€e MUTOMMUIA TUCK Y 30HI TE€PTsl, AKHI MPU3BOAUTH JI0 IIBUIKOTO
3HOIICHHS YIIUIPHEHHS Ta BUXOAY Horo 3 mamy. Y pasi 3HIKEHHS
TUCKY 3allipHOi PIAMHA HUXKYE BiJ YIIUIFHIOBAJILHOTO BiTOYBa€ThCS
PO3KPHUTTSI BHYTPIIIHBOI Mapu Ta 3pOCTAE 1HTEHCHUBHICTH BHUTOKIB
piAMHU.

VY1IiIbHEHHSI Ma€ HEPYXOMI KOHTAKTHI KIJIbIS Ta KUIbLS, 1110
oOepratoTbcs. OTHOYACHO 3 BaloM O0EpTa€TbCA HATHCKHHUNA
OPUCTPiN, SKUH CKIaJaeThC 3 MPYKUHU, OOONMH, HATUCKHOTO
KiTblld. BTOpuHHI yIlibHEHHS BHKOHaHI y BUTIAAl O-momiOHUX
(TOPOIIACTOBUX MAHKET.

VY Hacocax, 10 NepeKadyoTh X0JIOIH] PIIUHHU, SKI HE MICTATh
a0pa3MBHUX JOMIIIOK, 3a3BUYail BCTAHOBIIIOIOTHCS OIMHAPHI TOPLIEB]
yurinbHeHHs (puc. 8.21). Sk BTOpMHHE YIIUIBHEHHS MOXe OyTH
3aCTOCOBaHE KOHIYHE KuIblle 3 (ropommacty. Ile 3abesmeuye
CTIMKICTh YIIUIbHEHHS B CEPEOBHUIII NTepeKauyBaHO1 PiHUHH.
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Pucynox 8.20 — Koncmpykuis noogiiinozo mopuesozo yuwjinbHeHHA:
1 — obotimu, wo obepmaromovcs; 2 — wepyxomi obovmu; 3 — napu mepms
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Pucynok 8.21 — Oounapne mopueee ywiinonenns
JIo OCHOBHUX HpPUYUH, II0 MOXYTh MOPYUIUTH pPOOOTY
TOPLIEBOTO YIIUIbHEHHS, BIAHOCATH: 3HOLIEHHA a00 pyHHYBaHHS
VIIIJTBHIOBAJILHUX ~KUIEb Map TepTs; pyHHyBaHHSA (iKcaTopiB

VIIUIBHIOBAJIBHUX  KiUJIeIb  BiA 0oOepTaHHS; BTpaTa MNPYXKHHUX
BJIACTUBOCTEH BTOPUHHUX YIIIJIbHEHDb a00 iX pyiHYBaHHS; HAsBHICTh
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a0pa3WBHHUX JOMIIIOK B VIIUIBHIOBAJIbHIM pIWHI, HESIKICHE
BUTOTOBJICHHS Ta MOHTAX; TTiIBUIIIEHA BiOpallis poTopa.

Jlst 3a0e3nedeHHs] HOpMajabHOT POOOTH TOPIIEBUX YIIIILHEHB
HEOOXiJJTHO BUKOHYBATH TaKi BUMOTH:

— IIOPCTKICTh OBEPXHI TEPTS KiJIeIb TOBUHHA CTAHOBHUTH Ra
0,16-0,10; BimxwieHHs BiJ IUIOMIMHHOCTI TOPIL BOJHOYAC HE
noBuHHE nepeBunryBatu 0,6—0,9MKkM;

— € HeoOXiTHOI TepeBipKa MEepIeHAMKYIAPHOCTI Ta
TOPLIEBOIO OUTTSI OCHOBHMX CHpPSDKEHHMX JeTajed 3a JI0IOMOIOI0
iHAMKaropa (nomycrume OuTTs — He Oinbire Hixk 0,02 MMm); epeBipka
TBEPJI0CT1 TBEPAOCIIABHUX KiJICIb; TepeBipKa rpadiTOBOro KiJIbIisl Ha
HasIBHICTB TPIILIMH Ta MOP y CHENiaJbHOMY IPUCTOCYBaHHI;

— Ha MOBEPXHI TePTs €JIEMEHTIB Map TepPTs He JOINYCKAIOThCS
TPIIMHA Ta CKOJIU; KUIbKICTh PUCOK a00 PaKOBHH IMOBMHHO OyTH HE
Gisbie Hix 18i Ha 1 cM? MIPH BiJICTaH1 Mi>K HUIMH HE MEHIIIE HIXK 3 MM;
JIOIYCKAIOTBCSA PHCKH JIOBXKHHOIO He Oinblie HiK /3 INHpHHH
MOBEPXHI TePTS BY3bKOTO KiblLIsl, TTMONHOIO He Oibiie Hix 0,01 mm;
JiaMeTp Ta riIMOWHa paKOBHH J0MycKaeThes 10 0,5 MM;

— HeoOXiJHe TapupyBaHHs BCIX NMPYXHH Ha 3a/laHE 3yCHILISA
Ta TepeBipKa NEPIEeHIUKYISIPHOCTI I1X TOPLIB; JOMYCKAETHCS
HeNepHeHIUKYISPHICTh TOPILIB NPYKUHHU B Mexkax 0,2 MM; JOBXKHUHY
NpYXHH, JlaMeTp Ta 3YCWJUISA, 3a/laHl Ha KPECIIEHHI, MepeBIpsIOTh
niciis 6araropa3zoBoro OOTUCHEHHS MPYKUHH 10 TOPKAHHS BUTKIB (HE
MEHIIIE HIX JIECATUPA30BOr0 OOTUCHEHHS);

— CKJIaJIaHHs By3Jla YIIUIbHEHHS HEOOX1JHO TPOBOIUTH MiCIIs
NPOTHPAHHS YCiX JeTaNel CyXOr YHCTOI TaHYIPKOIO Ta 3MaIlyBaHHS
YIIUTbHIOBAJIbHUX TTOBEPXOHb.

3anexHo BiJ MPU3HAUYECHHS YIIUIHHIOBAJHLHOTO By3ja Ta HOTO
KOHCTPYKIii, BIACTUBOCTEH CepeloBuINa, HOro TeMrepaTypu, THCKY,
HIBUAKOCTI 0OepTaHHS Baja JJisi BUTOTOBJICHHS €JI€MEHTIB Map TepTs
3aCTOCOBYIOTH Pi3HI MaTepiaiy Ta iX MOo€eHAHHS.

Marepianu, [0 3aCTOCOBYIOTH JJISI TIap TEpTS, MOXKHA
PO3JIUIMTH Ha TaKi IPYyINuU: METAJIEBi; MaTepialyd Ha OCHOBI BYTJIELIO;
BHUCOKOTBep/ (MeTalloKepaMiuHl Marepiaiu, cuiiliiioBaHi rpadiTu
TOII[0); MaTepiajk Ha OCHOBI MOJIIMEPIB.
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3a3BUyaii BUKOPUCTOBYIOTH TaKi TOEJIHAHHS MaTepiaTiB:
rpadit mo metany, rpadiT Mo Kepamiili, METall 10 METaly, a TaK0XK
MaTepiajar Ha OCHOBI IOJIIMEPIB Y TIOETHAHHI 3 IHITUMHU MaTepialaMH.
EnemenTy map TepTs TOpLEBUX YUIUIbHEHbB, 3allpecoBaHi abo
BKJICEHI B 000HMH, mepes; KiHIEBHUM OOpOOJICHHSM (JOBOJIKOIO)
HiAATal0Th TEepeBipli Ha HENPOHHKHICTh Yy MICHi 3’ €THaHHA.
HenpoHUKHICT NEpeBIpAIOTh  ONPECYBAaHHAM  YUIUIbHIOBAJIBHUX
KiJIellb BOJOKO IiJi TUCKOM, 1o B 1,2 pa3za mepeBullye poOouunii;
TPUBAJICTh ompecyBaHHA — 5 xBuiuH. [lig 4yac ompecyBaHHsS He
JIOITYCKA€THCSI BUSBIICHHS CIIIJIB PIIMHMA HAa TIOBEPXHI €JIEMEHTa, 10
KOHTPOJIIOETHCS, a00 TI0 MICITIO 3’ € THAHHS 3 000MMOIO.

[lepeBipky yIIUTPHIOBATBHUX KUICIh HA HENPOHUKHICTH
IPOBOJATH 3a JIOIIOMOTOI0 MPUCTOCYBAHHS, L0 CKIANAEThCA 3 JIBOX
(I1aHIIB 13 TPOKJIAAKAMH Ta KPITUICHHSM, MiX SIKHUMHU BCTAHOBITIOIOTh
€JIEMEHT, SIKUH mijsrae BUpooyBanHto. J[o ogHoro 3 ¢uiaHiiB yepes
naTpyOOK i3 MAHOMETPOM Ta 3aIlipHOI0 apPMAaTyPOIO iABOAUTHCS BO/IA
11T THCKOM.

Hns MOINEePETHBOTO Ta KIHIIEBOT'O JIOBEJICHHS
YIIUTBHIOBAJIBHUX KUIEIb PEKOMEHAYIOTh BHUKOPHUCTOBYBaTH /1B
HAaOOpH MpPUTHPIB. YUIUIbHIOBAIbHI KUIBLSL 3 BYIIErpadiToBUX
MaTepiajiB JOBOJATh Ha CHelmialbHO OO0poOIeHuX adpa3suBOM
CKISIHMX TpuTHpax. [lomepenHe JOBEACHHS MPOBOAATH i3
NOJaBaHHAM MMJIBHOI BOJAM, KiHIIEBE — 3 MOJAHHSM YHCTOI BOJM.
HaBaHTtaxeHHS Ha KUTbIIE, IO JTOBOJHMTHCS, MOBHHHO CTaHOBUTH
0,01-0,03 MITa.

[IIupoke BUKOPUCTAHHS Yy BiJIIEHTPOBUX HACOCAX OTPUMAIH
YIIUTBHIOBAJIBHI KUTbLA 13 cuiiniioBaHoro rpadiry. Marepian mae
P BIACTUBOCTEH, SIK1 I03BOJISIFOTH BUKOPUCTOBYBATH HOTO 17151 poOIT
y PI3HHX YMOBax Ta cepeioBuILax. JlocBij eKkcrtyararii CBiYUTh, 1110
HalKpailll pe3ylbTaTu JOCITaloThes i1 4ac poOOTH map TEPTsl, B AKUX
00u/1Ba KUJIbIISl BUKOHAHI 3 OHOTO MaTepiaiy.

Ilin dYac KOHCTPYIOBAaHHS YIIUIbHIOBAJBHUX KUIELb 13
cuiminifoBaHoro rpadity HeoOXiJHO BpaxoByBaTH, IO HOro
KOE(]III€HT JIIHIHHOTO PO3IMIMPEHHS HabaraTo MEHIINN, HIXK y cTanei
Ta crutaBiB. JKopcTka mocajka AeTaien 13 cuiimiiioBaHoro rpadity
(BTynKa, KUIbIle) Ha MeTamiuHi (BaJ, 00o0iMa) MOXE CHPUYUHUTH

183




8 Ekcnayatauia obnagHaHHA HACOCHMUX CTaHL,in

pyiiHYBaHHs cuiiiioBaHoro rpadity B mpoiieci poOOTH Tij €0
tera  Tepta. Jlerami i3 cuiimiiioBaHoro rpadiTy HEoOXiTHO
3aKpIIUTIOBATH (3alpecOBYBATH, BKJICIOBATH) JIMIIIE IO 30BHIITHBOMY
niamerpy. [na ¢ikcarii geraneit Bix HOBOPOTY 3aCTOCOBYIOTH rapsqy
MOCaJIKy: METajieBy 000My HarpiBaroTh 10 TemrepaTypu, Ha 100—
150 °C Bumy Bim poOouoi, a MOTIM y Hel BCTaBISAIOTH ICTallb 13
CHITIIIHOBAaHOTO TpadiTy.

[Ipu KOpPCTKOMY 3aKpiIUIEHHI YIIUTbHIOBAIBHUX KLICIh
(mocamii, CKJICIOBaHHI, MEXaHIYHOMY 3aTSATyBaHHI) € HEOOXiTHUM
KiHIIeBe 00pOOIICHHS (JIOBEICHHS) IIOBEPXHI TEPTS MICIIs 3aKPIMJICHHS
ix B 000iiMy.

3acTocyBaHHS BIJIbHOI IMOCAIKU Kielb 0COOIHMBO e(heKTHBHE
B YMOBAX [Iii BUCOKUX TEMIIEpATyp IiJl 4ac eKCIUTyaTawii By3Ja TepTs.

[lepeBipKy IUIOIIMHHOCTI TPUTEPTHX TIOBEPXOHB JeTayeit
BUKOHYIOTh OINTHYHUM METOJIOM, IO IPYHTYEThCA Ha MNPUHLMII
iHTepepeH il CBITIIOBUX POMEHIB, SIKi POXOIATH Yepe3 CKISIHY a00
KBapIIOBY IJIOCKONApaIeNIbHY IUIACTUHY.

[Tepen po60TOIO CKIISIHY TIJIACTUHY Ta KOHTPOJILOBAHY POOOUY
IOBEPXHIO PETENbHO 3HEKUPIOIOTH Ta TMPOTUPAIOTH CHUPTOM.
[HopcTtkicTh poOOUOT MOBEPXHI KiJIbLA MOBUHHA OYTH HE MEHIIONO
aix Ra 0,16.

[ImacTiHY HakiIaJalOTh HAa KOHTPOJHOBAHY IIOBEPXHIO, Y
pe3ysbTaTi Ha IpUTEePTii HOBEpXHi 3’ ABISIOThCA Kbl Hpl0TOHA, sIK1
[P JIEHHOMY CBITJI1 MalOTh 3a0apBJIEHHS KOJBOPIB pailayru, a mpu
MOHOXPOMHOMY OCBITJIEHHI MEPETBOPIOIOTHCS HA TEMHI CMYTH.
Koxne xinblie BIANOBIZAE HEINIOMIMHHOCTI Onm3bko 0,3 MKM.
[TigpaxyHKOM KUJIBKOCTI KiJIeIb, IEPETHYTUX YMOBHOIO PaaiajbHOIO
NPSMOI0, BU3HAYAIOTh HETUIONMHHICTE KOHTPOJIHOBAHOI TIOBEPXHI B
panianbHOMY HanpsMKy (puc. 8.22).

[lopymienns mnpaBunbHOi (opmu cmyr (iX BHUKPHUBIECHHS
BITHOCHO OC1 KIJBIlS) CBIAYUTH MPO T€, 10 HAa pobOOUii MOBEpXHi
VIIIJTBHIOBAJILHOTO KUIBIS € OMYKJIOCTI Ta 3anaauHu. ConoM’sHuil
KOJIIp YChOTO 3pa3Ka IpH JEHHOMY CBITJI1 BIIMTOBIJA€ BIIXUIICHHIO BiJ
o Ha 0,1-0,2 MKM.
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Pucynok 8.22 — Konmpons naouwunnocmi mopuegux nogepxomns
KOHMAaKmMHUX Kineyb:
a—e — He npudammi 0151 pobomu (a — ygieHymicms,
0 — onyknicmo, 8, 2 — BUKPUBTIEHHS NOBEPXHI); O, € — NPUOamui 0
pobomu (0 — cmpo2o KOHYESHMPUUHI OKPYHCHOCHI, € — 00UH KOJIp)

[Ticns kiHIIEEBOTO 00POOIICHHS (IOBOJIKH ) IIOBEPXOHB TEPTS HE
JIONYCKA€EThCSl MeXaHiuHe oOpoOieHHs (TouiHHS, (pe3epyBaHHs,
nutiyBaHHS, CBEP/ICHHS, CIIOCApH] poOOTH, 3BapIOBaHHS Ta Maiika)
€JIEMEHTIB Iap TepTs Ta 000KUM MpU HEPO30iPHOMY KPIIJIEHHI KiJlellb.

TpuBamnicTh ekcIuTyaTalii TopleBUX yIIUIbHEHb 0araTo y 4oMy
BU3HAYAETHCSI MPaBWIBHUM BHOOPOM Ta SIKICTIO  CKJIQJAaHHSA
BTOPUHHUX YIIUJIBHIOBAJILHUX €JIEMEHTIB.

Jlnist repMeTH3allil akciadbHO PyXOMOTO KUJIBIIS MiJ4ac poOoTu
B arpecMBHUX CEpEeOBHINAX MiJ THCKOM He BHIIe HiX 50 Krc/cm?
3aCTOCOBYIOTh KOHIUHI Kinblig 13 ¢proporacty (puc. 8.23). Koniuna
MOBEPXHs KUIbIsl 3 KyroMm MeHmie Hik 30° (28-29°) mepeOyBae B
KOHTaKTi 3 KOHIYHOIO INOBEPXHEI0 Kbl Mapu TEpTH, B SIKOI KYT
nopiBHIo€e 30°.
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Pucynox 8.23 — Bmopunni ywjinonennsa 3 KORiWHUMU KiTbUAMU
i3 pmoponnacmy

Kinp1s BTOpMHHEX YIIIIBPHEHh MAIOTh HEJOMIK, SKHIA TOJISTae
B MOJIMBIN BTpaTi PyXJHMBOCTI 3a MEBHUX YMOB POOOTH (BETHKHUI
BMICT a0pa3MBHUX JOMIIIOK, BUCOKOArPECHUBHI CEPEIOBHUIIA, BHCOKI
Ta HU3bK1 TEMIIEpaTypH).

8.9 IliimHHi yuiibHeHHs

Be3koHTaKTHI YIIIIBHEHHS IUINHHOTO THITY HAHOLIBLII IPOCTI
Ta HafliliHi B po6OTi. IX 3aCTOCOBYIOTH ISl YIIIILHEHHS POOOYHX
KOJIiC 13 OOKY BCMOKTYBaHHsI, a TAKOX SIK MIXKCTYIEHEBI YIIIIbHEHHS
JUIsL pO3BAaHTa)XKyBaHHS KIHLEBUX YIHIUIbHEHb. [IpakTnuHO B Oynib-
SKOMY BIJIIEHTPOBOMY HAacoCi TPaIUISIOTHCS IIUIMHHI YIIUTbHEHHS.
Haitgacrime iX 3acTOCOBYIOTh AJis YIIIIBHEHHS poO0OYHX KOJIIC.

VY 3aranbHOMY pa3i IIJIMHHE YIIUJIbHEHHS € LWIIHIPUYHOIO
HIUTMHOIO, YTBOPEHOIO HEPYXOMOIO JETAILII0 KOPIYCY Ta BTYJIKOO
poropa, 1o oOepraerbcsa. PanmianpHuii  3a30p  BUOMpAIOTh
MIHIMaJIbHUM 3 YMOBHM BIJICYTHOCTI TEpTS MDK pPYXOMUMH Ta
HEpYXOMUMH TOBEpXHAMH. JIOBXKHMHA YIIUIBHEHHS 3aJIEXKHUTh BiJ
nepernajgy THUCKY Ta BUOMPAEThbCs 3 ypaxyBaHHSM JABOX (PaKTiB, IO
cymnepedarb OJMH OJHOMY: 31 30UIbIIEHHSIM JOBXHUHU YIIUIBHEHHS, 3
OJIHOTO OOKY, 3MEHIIYIOThCSI BUTOKH (3pOCTa€ €KOHOMIYHICTB), a 3
1HIIOTO OOKY, 3pOCTal0Th Ta0apUTH KOHCTPYKIIIi.
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3a3BUyaii KOKHMM CTYMiHb Hacoca Ma€ JBa YIIUIbHEHHS:
VIIUTBHEHHST PoO0YOro Kojieca Ta MDKCTyNEHEBe. Y KOPIYCHHX
JEeTallIX Hacoca BCTAHOBIIOIOTh HEPYXOMi YIIUIbHIOBAJIbHI KUIBLI.
Mix yHIUTbHIOBAIBHUMHU TIOSCKAMH POOOYUX KOJIC Ta KUIBISIMU
YTBOPIOETHCS IWIIHAPUYHA KUIbLIEBA IIIJIMHA, B SKIH 3HUIKYETHCS
TUCK PIAMHU, IO MPOTIKae. YIIUIbHIOBAIBHI KUIBIS 3alpecOBYIOThH
a00 KpIIUIATh TBUHTAMH JI0 KOPMYCHUX AeTayield. Jlyis 3amoOiraHHs
BUTHHY (IIaHI YIIUIBHIOBAJIBHOTO KUIBIS MO HOTO 30BHIIIHBOMY
JiaMeTpy peKOMEHAYEThCSl BUKOHYBATU OYpT IIUPHUHOIO 2—4 MM.

SIKI0 yHIiIbHIOBAIBHI KIJIBI BCTAHOBIIOIOTH 0€3 KPITUICHHS
TBUHTaMH, TO 3aMicTh (DJIaHIsl BUKOHYIOTh HEBEIUKHH OYypTHK.
Kinblie BCTaHOBIIOIOTH y KOpPHyCi IO HEPYXOMiM TMocamii Ta
(biKCylOTh TBUHTaMHU Bil OOepTaHHSA. AHAJIOTIYHO BCTaHOBIIOIOTH
KUTBIIS MIXKCTYIICHEBUX YIILJIbHEHb.

Haii6inpmr  mpocTM €  OJHOIIUIMHHE  YIIUTbHEHHS
(puc. 8.24 a). Y Hacocax BUCOKOTO THUCKY JJIsl 3MCHIICHHS 00’ €MHHUX
BTPAT 3aCTOCOBYIOTH YIIIJIbHEHHS O1bII CKIAIHUX KOHCTPYKITiH.

OIHOUIUIMHHE  YIIIIbHEHHS 3  Ko3upkoMm (puc. 8.24 6)
HiABHIYE KOe]IliEHT ONOpY IIJIMHU Ta 3a0e31euye MeHIIe 30ypeHHs
OCHOBHOTO TIOTOKY Ha BXOJ1 B poOoue Kojeco. buibin cnpusariusi
YMOBH JIJIs1 OCHOBHOT'O MOTOKY 3a0e3Meuye yIIiIbHEHHS 3 HaXUJICHUM
KO3UpKoM (puc. 8.24 ).

JIBOILIITMHHE YIIITFHEHHS 3 PATOBUM PO3LIMPEHHSM IIUTHHA
(puc. 8.22) mpubmuzno nHa 20-30% B3HMWKYE MPOXOKEHHS
MOPIBHSHO 3 OJHOMIUTMHHUM YIIUTbHEHHSIM. He3Baxkatouu Ha BUCOKY
CKJIaIHICTh BHUTOTOBJICHHS, B HAcOCaX 3aCTOCOBYIOTh TaKOX
TPULIUIMHHI yuiineHeHHs (puc. 8.24 0), ski 3a0e3medyroTh OiIbIl
BUCOKUH KoedimieHT omopy. IIpoTe TpuulinMHHI YIIIJIBHEHHS 3a
MEBHUX YMOB MOXYThb CIYKUTH JKEpeloM J0AaTKoBOi BiOparii
potopa. MIiXCTyleHeBl YIIUIBHEHHS 3a PIIKICHUM BHUHSITKOM,
BUKOHYIOTh 200 OHOIIITMHHUMH (pHc. 8.24 ¢), a00 ABOIIITEHHUMHU 3
yerynoM (puc. 8.24 o). IHozi asis 3011bIeHHs KoedillieHTa ornopy Ha
VIIIJTBHIOBAJILHUX TOBEPXHSAX BHUKOHYIOTh KIJIbIEBI a00 TBHHTOBI
kKaHaBku. Omip miauMHM npu oMy 3pocrae Ha 25-30 %. Ilpote
HasBHICTh KaHAaBOK MOXKE TaKoXX OYTH NPUYMHOIO BUHUKHEHHS
J0JTATKOBOT BiOparrii potopa.
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Pucynok 8.24 — Cxemu nepednix ywjinonens pooouozo Koneca

JIOBroBi4uHICTH ~ pPOOOTHM  IIUIMHHOTO  YIIUTBHEHHS  3a
HOPMAJIBHOTO PEXKUMY eKCIUTyaTalii (3a BIACYTHOCTI MEXaHI4HOTO
KOHTAKTYy) BU3HAYAETHCS €PO31HAM 3HOMIECHHSM BTYJIKH.

3acTocyBaHHS LIUIMHHUX YHIUIBHEHb 3HMKYE €KOHOMIUHICTh
Hacoca BHACIIA0K BUTOKIB. HeoOXigHO BIA3HAYUTH, 110 301IbIIEHHS
3a30piB MOHAJ JOMYCTUMI MPU3BOJIUTH /10 30UIBIIEHHS CHOXHBAHOI
MOTYXKHOCTi, 3MEHIIICHHS HAMopy Ta 1mojadvi. Y NMeBHUX BHUIAJKaX I1€
IPU3BOJMUTH O BAHUKHEHHS HE Mepe10aueHUX po3paxyHKOM OCbOBUX
CHIL.

OCHOBHI BHMOI'M BHUCYBalOTh /IO Marepialy IIITMHHUX
ylliJbHEeHb. BOHM MOBHHHI BIAMOBIAATH TPHOM OCHOBHUM BHUMOTaM:
MaTH BUCOKY €poO3iiiHy CTIHKICTh, 3/aTHICTb ONUPATUCS 3aJUpPaM,
MaTH KOpO3iiHY CTIIKICTh Y poO04OMY cepeoBuUILl. [HO/I TOBEPXHIO
[IUTMHHOTO  YIIUIbHEHHS MOKPUBAIOTh CHELIATbHUMHU TBEPAUMHU
CIIaBaMH.
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
8.10 LleHTpyBaHHSsI HACOCHOTO arperara

Jlns 3abe3neyeHHs. HOpMallbHOI POOOTH arperara BakJIMBe
3HaYCHHS Ma€ MpPaBUJIbHE LEHTPYBaHHS BIALIEHTPOBOIO Hacoca 3
npuBosoM. IlopyiieHHs LEHTpyBaHHsS 3a3BUYail MPHU3BOAUTH [0
BUHUKHEHHS BiOpamiid, 30UIbIICHHS HANpPYXEHb y 3’ €IHYBaJIbHHUX
MydTax Ta migmunHukax. [[oxuOku B LEHTpYyBaHHI MOXYTh OyTH
CHpUYMHEH] Ae(eKTaMu BUTOTOBJICHHS OKPEMHUX JleTalieil Ta BY3JiB
BIIIGCHTPOBUX  HACOCIB, TMpuBOJAa, (yHIaMEHTY Ta My(T,
HaBaHTaXECHHSAMHU poTopiB. KpiM Toro, HE0OXiHO BpaxoByBaTH, II0
HaBiTh y pa3i MAKCUMaJIbHO TOYHOI'O IT0YATKOBOI'O LIEHTPYBAHHS i
gyac eKCIuTyartamii Mo)Ke BigOyBaTHCs JesKe pPO3LEHTPYBAHHS Y
pe3yibTaTi TeMIepaTypHUX jaedopMaliiii Koprnycy Ta MNpueIHAHUX
TpyOOnpoBOiB, BiOpamiidi, ociganb (QyHIaMEHTY, CIpabOBYBAHHS
MIITUITHUAKIB Ta BHACTIIOK 1HIIUX TPUYHH.

CrniocoOu BUKOHAHHS IICHTPYBAHHS Ta JIOMTYCKH Ha BiAXWICHHS
JUIA  BIJLIGHTPOBUX HACOCIB BHU3HAYAIOTHCS IEPEBAKHO THUIAMHU
MallMHM, [pHUBOJA Ta 3 €IHYBaJbHOI My(TH, O0COOIMBOCTIMU
BCTAaHOBJIGHHS Hacoca Ha paMmi abo QynnamenTti. LleHTpyBaHHS
arperata 3a MiBMy(TaMHd BUKOHYIOTH 32 JIOIIOMOTOIO CIEIialbHUX
IPUCTOCYBAHb, K1 TO3BOJISIOTH MPOBOAUTH HEOOX1HI BUMIPIOBAHHS
3a Jornomororo Iryna ado iHaukaropa. KoHCTpykiis npucTocyBaHb
(ckoOu, Aep>KaBKM Ul IHAUKATOPIB Ta XOMYTH KPIIUIEHHS) 3aJICKUTh
Bij KOHCTpykuii miBMydtu (puc. 8.25). Bynmp-sika 3 KOHCTPYKIIiif
IPUCTOCYBaHb TOBUHHA MaTH HEOOXIJHY >KOPCTKICTh Ta MII[HO
KPIITUTHUCS Ha MIBMy(Tax.

Ilepen neHTpyBaHHAM HEOOXIJTHO MEPEKOHATUCS B TOMY, IO
BaJM MAaIllUH, SIKI LEHTPYIOThCS, OOEpTalOThCs B MIAMIUIHUKAX
BUIbHO, O€3 3aigaHb, IIMHKK BajJiB YKCTi, 3MallleHI Ta HE MalOTh
MOIITKOKEHB; PWJISITAHHS ITHHOK /10 BKJIATUIIIB HOPMAaJIbHE.

[TiBMy( T BaiiB, 10 HEHTPYIOTHCS, 3 YCTAHOBIEHUMH HA HUX
IPUCTOCYBAHHSAMHU CYMIIIAIOTh 32 MapKyBaHHSM, SIKI BiANOBiAalOTh
B3a€EMHOMY  po0OOYOMYy  TIOJIOKEHHIO, Ta  BCTAaHOBIIOIOTH
MapKyBaHHIMHM YTopy. 3a JOIOMOTOI0 JIIHIHKY Ha TiBMY(dTax poOsiTh
BIIMITKH KPEW010, 10 PO3AUISIOTH Kojia MiBMY(T Ha YOTHpHU PiBHI
YacTUHM (110 BEpTHKaJi Ta TOPU3OHTA). Y MpoIeci LEeHTPYBaHHS
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00uB1 MBMY(PTH CyMicCHO 00€pTarTh MO X0ay OOEpTaHHS POTOpA.
Bin mouaTkoBOro mosiokeHHS (MapKyBaHHS Yropy) miBMydrtu
nocitiioBHO obeptaroTh Ha 90, 180, 270 Ta 360°, TOOTO KOKHUI pa3
Ha YBEPTH KoJIa (BIAMOBITHO 10 BIAMITOK).
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Pucynoxk 8.25 — Tunu npucmocyeans onsa yenmpysanns
3a niemygpmamu:
a, 6, 61— 3a30pu, WO KOHMPOIOIOMbCS

Y  KOXHOMY TIOJIO)K€HHI MIBMYy(T BHKOHYIOTH I’ SITh
BUMipIoBaHb (puc. 8.26) — oxHe 1o Koy (a) Ta YOTUPH TI0 TOPIIO, HA
KIHISIX JIBOX B3a€EMHO TEPIEHAUKYSIPHUX JaiaMeTpiB (61 — 64).
PesynbraTu LEHTpyBaHHS 3aHOCATh 10 TaOnMIi, a 3arajibHUN
pe3yNbTaT 3alUCYIOTh Y PEMOHTHUN (OpPMYJISp: yCepeauHi KpyriB —
JlaH1 HEHTPYBaHHS 110 TOPIIIO, 330BHI iX — J1aH1 LIEHTPYBAaHHS 10 KOITy.

OCKUIBKM T Yac KOXXHOTO IIOBOPOTY TOPIIEBI 3a30pu
BUMIPIOIOTh Y UYOTHPHOX TOYKAX, TO BHKIIOYAETHCS BIUIUB Ha
pe3yabTaT LEHTPYBAHHS OChOBUX IEPEMILIEHb, MOXIMUBUX MiJ Yac
oOepraHHs BaiiB. Ha pe3ynbTaTu HEHTPYBaHHsS HE BIUTUBAE TaKOXK
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MNigKOHTPOAbHA ekcnyaTalia 061a4HaHHA HACOCHUX CTaHLLN
Jesika eKCIIEHTPUYHA Tocaika My(T, OCKUTHKU MBMY(TH BajiB, 110
[EHTPYIOThCS, CYMIIIEHI 3a MapKyBaHHSMH, Ta OOEpTalOTh iX
OJTHOYACHO.

4
270°

Pucynok 8.26 — Cxemu 3anucy yenmpyeannsa 3a niemypmamu

JUis miABMINEHHS TOYHOCTI BUMIPIOBaHb LIYIIOM 3a30pH Y
IPUCTOCYBAHHAX HE NOBUHHI nepeBumyBatd 0,5 MM (14
BUMIPIOBaHHS HEOOXiAHO MigOMpaTH MEHIIY KUIBKICTh IUIACTHHOK
nyny). Skmo 3a3opu Mo TOpusSX MiBMY(GT 3Ha4yHi, JOIIBHO
KOPUCTYBaTHCs HUTI(OBAaHUMHU IUIACTMHAMHU TEBHOI TOBIIMHH, 1100
3BECTH /0 MIHIMYMY 3aJHMIIKOBHNA 3a30p, SIKUH MOTIM BHUMIPIOETHCS
IIyTIOM.

Y  pe3ynbraTi NpOBENEHOI  MEPEeBIPKH  LEHTPYBaHHS
OJIEPXKYIOTh 3HAYEHHS YOTHPHOX BUMIPIOBaHb MO KOJY Ta YOTHPHOX
HaBEJICHUX CEPEeAHIX BUMIPIOBaHb IO TOPIIO. Pi3HMISM 3a3HaYEHUX
BUMIPIOBaHb ISl AlaMETPAIbHO MPOTUIEKHHUX TOUOK KoJsia MiBMYy(pT

191



8 Ekcnayatauia obnagHaHHA HACOCHMUX CTaHL,in

CBIIYUTHME TIPO T€, YU € PO3IEHTPYBaHHS, sKa HOro BETMYMHA Ta
XapakTep.

[Tix yac mepeBipKH IIEHTPYBAHHS MOXKYTh OyTH BHUSBIICHI TaKi
B33a€MHI MOJIOKEHHS OCeH MAIllMH arperara, 1o HeHTPYIOThCS:

1) mnnaBHe cIpsDKEHHS Ocei, ToOTO 6, =6,, a4, =a,;

2) Bich OJHOTO 3 BaJiB 3MIll[CHA MapajeabHO OCi IHIIOTO,
TO0TO 0, =60,, @, #a,;

3) Bich OJIHOTO BaJia PO3MIIICHA i ACIKMM KYTOM JI0 OCI
iHmoro, To0TO 0, #6,, a, # a, .

B3aemumii nepekic oceit (puc. 8.27) i3 mocTaTHIM CTyleHEM
TOYHOCTI BU3HAYAIOTH 32 (hopMyIamu

= ol y= X_h
D' |
e 6=0'-6" — PO3LUEHTPYBAHHA MIPHU MEPEKOIIYBaHHI OCEeH y

BEePTHKAIBHIN Ta TOPH30HTAIBHIHN TUIONIMHAX;
| — BIACTaHb MIX OINOpPaMU IO CEPEeIHbOMY iX

nepepizy;

D —  naiaMetp niBMy(T;

h — BIACTaHb BIA TUIOHIMHU MIBMY)TH 0
HaWOIMKYOI A0 HET OMopH.

r

Pucynox 8.27 — Buznauenus 3miuieHHsa pOMopie, w0 ueHmpyomucsa
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NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN
3HaAYEeHHS X Ta Y AIOTh YSABIECHHS PO HEOOX1AHICTh 3MIIIICHHS
oci Baja B Tid 4M IHIINA OMOpPi JUIs MPHUBEICHHA LEHTPYBAHHS O
HOPMHU.
JlomycTuMi 3HAYEHHS MapajeIbHOrO 3MIIIEHHS OCe (MM)
HaBEJICH] HIKYE:

Yacrora oOepTaHHs Mydra

potopa, ¢* (06/xB) npy:KHa najblesa | 3ybudacra
25 (1 500) 0,08 0,12
50 (3 000) 0,06 0,10
ITonax 50 (3 000) 0,04 0,04

JlomycTuMi 3HA4YeHHS HaBeACHI UIE MYy(TH JiaMeTpoM
500 mm. [{ns mydTH 3 IHIIUM JiaMeTPOM BU3HAYAIOTHCS MTPONOPIIHHO
BiJTHOILIEHHIO JA1aMeTpiB My(T:

Do
0, =——,
500
e 6, — HOBHH JOIYCK, IO BU3HAYAETHCS, MM,
6 — JIOIYCK 3T1THO 3 TaOJIUIICI0, MM;
D — giamerp My(pTH, A7 KO BUSHAYAETHCS TOMYCK, MM.

Ilepen ueHTpyBaHHSAM poTOpa 3a MiBMYy(pTaMH MPOBOJSATH
NepeBipKy LEHTPYBaHHS 3a PO3TOYKAMHM IiJ KIHIEBI YIIUIbHEHHS 3a
JOTIOMOTOI0 MIKpOMETPUYHOTO ITHxMaca (puc. 8.28 a), a 3a Manux
3a30piB — 3a CBUHIICBOMY BiITHCKY (puc. 8.28 6).

LlenTpyBanHs poTopa 3a  BIANMOBIAHUMH  PO3TOUYKAMHU
BUKOHYETbCS TaKOXX y TaKMX BHIIQJKax: IiJl 4yac 3aMiHU abo
nepe3alMBaHHs BKJIQJIMIIB, 3a HAABHOCTI KOHTAaKTy poTopa 3
VIIIJTBHEHHSM; TICJisl TMpaBKU pOTOpa; B pasl 3aMiHM pOTOpA,
HaNpsMHUX amnapaTiB, YHIUIBHEHb; IiJI 4ac KOXHOTO KaIliTaJbHOTO
PEMOHTY.

[Ticns 3akiHUEHHS LEHTPYBaHH 3a MIBMY()TaMHU Ta MEPEBIPKU
LHEHTPYBaHHS 32 KIHIEBUMHU PO3TOYKAaMU MiBMY(TH BajiB 3’ €JHYIOTb
Ta 3a piBHEM IOJOXKEHHS OCi arperara, SKHi BCTaHOBIIIOETHCS Ha
MUAKA BadmiB (HAa KOXKHIM INMWHAIN 3HIMAIOTh JIBa TIOKa3aHHS 3
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8 Ekcnayatauia obnagHaHHA HACOCHMUX CTaHL,in

noBoporoM Ha 180°). 3a meskoi pi3HUIN B IMOKa3aHHAX OEPETHCS
YKIIiH, IO JOPIBHIOE MiBCyMi 000X MoOKa3aHb. BUMIpsHI yKIOHH
IIUHOK 3aHOCTH 0 PEMOHTHOTO (OpMYyJIsipa.

3
n
i
/ /
4
a o
Pucynok 8.28 — Bumiprosanns nio uac yenmpyeanus pomopa
3a pO3mMoUKamu.

a — wmuxmacom,; 6 — 3a ceunyesum giomuckom; 1 — ean;
2 —wmuxmac, 3 — emyaka, 4 — ceunyesuil Kyoux

OnepskaHi TaHl 3a YKJIOHAMU IIMHOK BajiB JAlOTh YSIBICHHS
PO TOJOXKEHHS OCl arperara Ta J03BOJIII0Th KOHTPOJIIOBATH M1l Yac
NOJaJbIINX PEMOHTIB yCaaKy QYHIaMEHTY, a TAKOK OCIJaHHS IIUHOK
BaJliB y pe3yJIbTaTi 3HOIIEHHS BKJIAIUILIB.

B ycix Bunazakax micisi HEHTpYyBaHHS Bajia INEepeBipsAIOTh HOro
MOJIOKEHHS 110J10 YIIITbHEHb, TOOTO BU3HAYAIOTh 3a30PH B IIUIBHHUX
yiiyibHeHHsX. Taka mepeBipka € HEOOX1THOI, OCKITBKHA Yy JESTKUX
BUMAJKaX KUTBIS YIIUIbHEHb KOJeca MOXYTh HE BiANOBIIATH
pPO3TOYKaM KOPITYCYy 3a po3MipaMu Ta MOXYTh JEHI0 3MINTyBaTHCS
CTOCOBHO PO3TOYOK YHACIHIJJOK MOMEPEIHIX PEMOHTIB.

[TopymieHHs EHTpYBaHHS HAcOca 3 MPHUBOJOM MOXKE TaKOXK
BiZIOyBaTHCs MpH OCJIa0JIeHH] KPiMJIeHb OMOP KOPITyCY MAIlluHU, IPU
HEPIBHOMIPHOMY OCa/K€HHI (DYHIaMEHTY, a TaKOX 3 1HIIUX IPUYHH,
HE MOB’S3aHUX 13 LIEHTPYBAHHAM IIiJl YaC PEMOHTY. Y IMX BHIIAJKaxX
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
BAKJIMBO CBOEYACHO BUSBUTH [PUYMHU PO3LEHTPYBAaHHA Ta
MIPUMAHSATH 3aX0JU JUIS 1X YCYHEHHS.

8.11 Texniune 00cIyroByBaHHs1 BOJ03a0ipHUX KOMYHIKaLi

Texniune oocnyzosyeannsa niogioHux Kamanie i agankamep
HACOCHMX CTaHLIH{ [OJIATAE B X PEryIsipHOMY OIJIsI/II Ta BCTAHOBJIEHHI
IUTICHOCTI BiJIKOCIB, BIJICYTHOCTI POCIMHHOCTI Ha HE3aKPIIICHUX
IIISHKAaX, BIJACYTHOCTI IIepenajiB piBHIB BOAM Yy KaHail abo
aBaHKaMepi BHACIIIOK BiAKJIAZCHHS HAHOCIB a00 MOTPAIISTHHS B HUX
BEJIMKHX MPEIMETIB.

Texniune 00cny208y8aHHA  CMIMMEYMPUMYBATLHUX  §
60003a0ipHux cnopyo

I1ix yac nepioAMYHHUX TIEPEBIPOK CTAHY E€IEMEHTIB IIUX CIIOPY/T
OUHUIIYIOTh CMITTEYTPUMYBAJbHI PELIITKU 1 CITKH.

3 eneMeHTIB TPyOOIPOBOMIB TEXHIYHOMY OOCIyrOBYBAaHHIO
MiUIATal0Th BOJOBUIYCKHI CIIOPYAU, PO3MIIIEHI B MICII 3aKiHUYEHHS
HalipHUX TPYOOIPOBOAIB, KJalaHU 3pUBY BakyyMy B cudoHax a0o
KIHIIEBI XJIOIABKH.

OCKUIbKM OCHOBHOIO (DYHKIIIEIO BOJOBUITYCKHUX CIIOPYI €
raciHHs €Heprii BOJM, siIka BWJIMBAETbCA 3 TPYOONPOBOIB MiJ Yac
poOOTH HACOCIB, Ta HEJOMYIICHHS MPH 1X 3yMUHEHHSX MMOTPATUITHHS
BOAM y TPyOONMpOBOAM 3 BIABIAHMX KaHANIIB, MiJl 4aCc TEXHIYHOTO
00CITyTOBYBaHHsI TIEPCOHAJI CTAHII CIOCTEpirae 3a TUM, 100 Boja,
sKa BUJIMBA€ETHCS 3 TPYOOIPOBOMIB, MOTpAIUIsIa HAa YKPIMJIEHY
JISHKY, @ HE Ha TPYHT.

SIKmo Ha KiHLI HamipHOTO TPyOONpPOBOAY BCTAaHOBIEHMM
3BOPOTHUM  KJIallaH-XJIOMAaBKa, eKCIUTyaTal[iiHuid ~ TIepCOHAN
CrioCTepirae 3a HoOro crpaBHICTIO, 100 XJIOMaBKa KiamaHa Oyrna
Ha/I1IHO 3aKpilljieHa 1 BUIbHO o0epranacs B MapHipi. YIIUIbHEHHS Ha
XJIONaBI[i TOBUHHI OyTH HAAIMHO 3aKpilljIeH] 1 He MaTH J1e(eKTiB.

Knaman 3puBy BakyyMmy, BCTaHOBJIEHMH Ha CHU(OHI y KiHII
HaipHOTO TPyOOIPOBOAY B MICLII HOT0 3’€THAHHS 3 BOJOBUITYCKHOIO
CHIOPYAOI0, MOBHHEH OyTH y CHOpaBHOMY CTaHi 1 HafiiiHO, 0e3
3BOJIIKaHb, CIIPAIlbOBYBaTH. /[0 TOTO X MOBHHEH OyTH 3a0e3MeueHui
0e3MnepenkoHUI BITyCK MOBITPS. B CU(OH 1 pO3pUB MOTOKY B HHOMY
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8 Ekcnayatauia obnagHaHHA HACOCHMUX CTaHL,in

Ii/1 9ac 3ynuHEeHHs Hacoca. KaTteropnaHo 3a00pOHSETHCS BKITFOUATH B
poOOTY OCHOBI HACOCH MPHU HECIPAaBHUX 3BOPOTHUX KIamaHaxX-
XJIOIIaBKaX, YCTAHOBJICHUX Ha KIHIAX HAMMIPHHUX TPYOOIPOBOIIB, 200
KJIamaHaxX 3pUBY BaKyyMy, 3MOHTOBaHMX Ha cH(]oOHAX HaMpHUX
TpyOOIIPOBO/IIB.

KouTpoJbHi nuTanHs a0 po3ainy 8

1 Ilo € OCHOBHMM 3aBJaHHSAM eKCIUIyaTalli HaCOCHUX
YCTaHOBOK?

2 JSIki mapaMmeTpu NiUIITalOTh  KOHTPOIK i Yac
eKCIuTyaTallii HACOCHUX YCTaHOBOK?

3 Ski 3axoau MICTUTH Y €001 TeXHiIYHE OOCIyrOBYBAaHHS
HAaCOCHHUX YCTaHOBOK?

4 Sxi poboTtu nependavyae MOTOYHUN PEMOHT?

5 Ski pobotu nepenbavae KariTaTbHAN PEMOHT?

6 JSIki  JOKyMEHTHM  CKJIaJaloThb IS IPOBEIEHHS
KammiTaJIbHOTO PEMOHTY?

7 Skl mapaMeTpu BHUMIPIOIOTH MiJl 4Yac JEMOHTaxy Ta
po30upaHHs HACOCIB?

8  JSIxi mapameTpu NMepeBipsAIOTSH MMiJ] Yac CKJIAJaHHs HACOCIB?

9  SIki TMnU My(QT BUKOPHCTOBYIOTh Y HACOCHHX arperarax?

10 SIki icHYIOTh OCHOBHI KOHCTPYKIIii KOPITYCiB HacoCiB?

11 fxi iCHYIOTh CHIOCOOM WEHTPYBaHHS BIIIEHTPOBOTO
Hacoca 3 TpuBoaAoOM?

12 Illo BXOAWTH A0 CKJIAXy TEXHIYHOTO OOCITYyrOBYBAaHHS
B0J103a01pHUX KOMYHIKaIii?
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
Po3ain 9
Biopauis rizpomamun

9.1 Po36ajiaHCyBaHHSI MAIIIUH

PoszbanancyBanHs MamuH €  OAHUM 13 HaAHOUIBII
EHEepPronoTyXHUX JoKepen ii BiOpamii. Bucoki piBHi BiOpamii Ha
4acTOTi o0epTaHHs MPU3BOJATH O BTOMHHMX pPYHHYBaHb JeTanei i
BY3JIiB, MOTIPIICHHS SKOCTI TEXHOJOTIYHHUX MPOIECIB, MIKiIJIUBOI il
Ha (Hi310JIOTIIO JTFOIUHHU.

[IpuanHOIO TOTO, IO POTOpP CTA€E JDKEpeIoM BiOparii, €
HEJOCKOHANICTh HMOro KOHCTPYKI[i, TEXHOJOril BHUIOTOBJICHHS,
CKJIQ/IaHHSA Ta eKcIuTyaTarii. HeBpiBHOBaXXEHICTh CHJI 1HEPITii poTOopa,
mo oOepraeTbcs (CTaTMYHA 1 JHWHAMIYHA HEBPIBHOBAXKEHICTH),
oOyMOBJIEHAa THM, IIO BiCh OOepTaHHs poTopa (Baja) HE € HOoro
TOJIOBHOIO IIEHTPAJIbHOIO BICCIO 1HEPIIIi.

3aeKHO BiJI B3aEMHOTO PO3MINMICHHS 3a3HAYCHUX Ocel
PO3PI3HAIOTH TaKi HEBPIBHOBAYKEHOCTI JKOPCTKOTO POTOpa: CTaTUYHY,
MOMEHTHY 1 quHamiuny (puc. 9.1).

3a cTaTMYHOI HEBPIBHOBAXXEHOCTI BICh OOEpTaHHSA pPOTOpa
napa’sesibHa roJOBHINM LIEHTpalbHIN OcCl 1HEpIii.

3a MOMEHTHOi HEBPIBHOBAXXEHOCTI BICh pOTOpa 1 TI'OJOBHA
LEHTpaJbHa BICh 1HEPIIli NEPETUHAIOTHCS B LIEHTP1 Mac pOTOpa.

3a AMHaMIYHOT HEBPIBHOBAXXEHOCTI BICh pOTOpa 1 rOJOBHA
LEHTpaJbHa BICh 1HEPIIi HEPETUHAIOTHCS HE B IIEHTP1 Mac.

Pi3H1 0cOOIMBOCTI MalOTh MICIIe TAKOXK y THYYKOMY POTOpI, Y
SAKOMY € HEOOXITHUM ypaxyBaHHS JOJATKOBHX CHUJI, 0OYMOBJIECHUX
HOT0 IIPOTUHOM.

PiBenn BiOparllii Ha yacTOTi 00EepPTaHHS POTOPa BU3HAYAETHCS
BEJIMYMHOIO 3aJIMIIKOBOI HEBPIBHOBAKEHOCT1 pOTOpA.

BiOpariis mMammuH, cipyurHeHa OUcOATaHCOM, MPAKTUYHO HE
HiAJTAETbCS  PO3PAXyHKY BHACTIIOK HEMOXJIMBOCTI TONEPEAUTH
PO3MOAIT  3aJMIIKOBOI HEBPIBHOBAKEHOCTI IO YCbOMY 00’eMy
netanedt poropa. Tomy 3amumkoBuil aucOagaHC yCYBaeThCs Y
310paHiil MalMHI TUISIXOM YCTaHOBJICHHS JOJATKOBUX BaHTAXKIB, SKi
KOMITCHCYIOTh HAKOTIMYEH1 B CUCTEM1 HETOYHOCTI.
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Pucynoxk 9.1 — Ilpuxknaou oucoanancy pomopa

Kpim 3anumikoBoi HEBpPIBHOBa)XKEHOCTI POTOpA, IiIBUIIECHA
BiOparis Ha 4acToTi o0epTaHHs MOKe OyTH CIpUYMHEHA:

— po3’€IHAHHAM IOCAJOK JIeTalel, 3aKpIJIEHUX Ha POTOpI, 1
KOJIOBUM IE€PEMILICHHSM IUX JeTallel, 0 nopylrye GalaHCYBaHHS
poropa;

— HEOJJHaKOBOIO BUTMHHMCTOIO )KOPCTKICTIO Bajia IO TOJIOBHUX
OCSIX 1HEepIIii;

— HESKICHUM IEHTPYBAaHHSIM MAIlMHU 3 TPUBOJOM INpHU iX
KOPCTKOMY 3’ €IHAHHI,

— MAarHiTHOIO aCHMETPI€I0 MALIMHHU Yepe3 EKCLUEHTPHUYHE
TIOJIOXKEHHS CTaTopa BiITHOCHO POTOPA;

— HEOJHOPIHICTIO MaTepialiB poTopa i cTaTopa MallluHy;

— HEMEPNeHJUKYJSPHICTIO IUIOIMIMH OMOPHOI  TOBEPXHI
potopa 10 oci obepTaHHs, IO CIPUYHMHIOE TaK 3BaHI MasTHUKOBI
KOJINBAHHS pOTOPA;
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
— HESIKICHUM BUKOHAHHSM IiIIHITHUKIB KOUCHHS;
— TiAPOAMHAMIYHUM camMo30yKEeHHSIM M AIIAITHUKIB
KOB3aHHS,
— CNINTUYHICTIO IUHKU POTOPA;
— HeskicHUM (13 3a30paMH) KpIIUICHHSIM MaIIMHU  J10

byHnaameHTy.

9.2 HecniBBiCHiCTh, HECUMETPUYHI HABAHTAKEHHS,
MeXaHi4Hi 3a30pu

JlomyiieHi mijy yac BUTOTOBIIEHHS, MOHTaXy 1 eKCIUTyaTarlii
MAaIllMHU BiJCTYNM BiJ] YCTAaHOBJICHWX HOPM LEHTPYBAaHHS, 3CYBY 1
3naMy JiHIT BadiB y IUIOMIMHI 3’€qHaHHS MyQT, CHPUYHHSIOTH
JI0JJATKOB1 KOJIMBAHHS POTOPIB y MiAMHIHAKAX. CHIIN IPYXKHOCTI, SIKi
HEepIOJMYHO 3MIHIOIOTBCS 3 YacTOTOI0 OOEpTaHHSA, BHUHUKAIOTh
BHACJIIZIOK BUTHHY Bajla MPW MOAATIMBHX OIMOpax 1 CIPUYHUHIOIOTH
BIJINOBIIHE TEPEMIIICHHS MIIIIMIHUKIB Ta  IAIIMITHAKOBUX
koprnyciB. HempaBuiibHI MO€AHAaHHA JIiHII BajliB MalTh Ha3BY
HECIIBBICHOCTI 00 pPO3LEHTPYBAHHS.

Hecniggicnicmyp. P13HOBUJaMH HECITIBBICHOCTI €:

— TMOTHYTHH Ba;

— HECIIBBICHICTh pO3TOUYYBaHb OTBOPIB Y KOpIIycax IiJ
M AITAITHAKH;

— HECHIBBICHICTH CTIMOK ITIJIIMITHUKIB 1 CAMUX HIJIIAITHUKIB
y KOpIycax;

— HECIIIBBICHICTh MIJK BaJJaMH MallIlH.

HecmiBBiCHICTh ~ CHOPUYMHIOE  KOJMBAHHA  MAaIIMHU  HA
MOJBIMHIM yacToTi oOepTaHHA. SIK CBINYUTH MpaKTUKA, HANOUIBII
NOUIMPEHUMH BHUMAJKaMHM, IO TPHU3BOAATH J0 HENPaBHILHOTO
LEHTPYBaHHS MallliH, € TaKi:

— LEHTPYBaHHS BHUKOHaHE 3a JAe(eKTHUMH MiBMy(pTamu 3
IIOBOPOTOM pOTOpPiB abo miBMy(pTH HE BHUIMpaBiIeHI mepen ix
crssraeHsM (puc. 9.2 q, 6, 6, 2);

— LEHTPYBaHHS BUKOHaHE 3a NePeKTHUMHU MiBMypTamMu Oe3
oBOpoTy portopis (puc. 9.3 a, 6, 8, 2);
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— IEHTPYBaHHS BadiB 1 3’€IHaHHS NiBMy()T BHUKOHaHI

NpaBWIBHO, aje B TMPOIeCi eKCIuTyaTalii 3MIHWIHCS B3aEMHI
MOJIOXKECHHS IiAmuImHuKiB (puc. 9.3 a, 6).

A b —
— = [ = @
He vy dazi
6 o &
He y dazi
o ol - b

Ytbsel

2 Heycnaal

Pucynok 9.2 — Cxema yenmpysanns ninii éanie 3a deghexmnumu
niemygmamu 3 nogopomom pomopa:
a — oci niemyghm smiujeri 6i0HOCHO ocelil 8anis; 0, 2 — 8anu, GUSHYMI
nicis 3 €OHAHHS HeCNPABHUX niemygm,; 6 — niemy@dmu
He NepneHOuKYIsapHi 00 ocell 0bepmaris 8aiie

B ycix Bumaakax NOpYIIEHHS IEHTPYBaHHS JiHII BajiB
3’ABIAIOTHCS cTaThyHa (y pas3l mepekocy My¢T) abo MOMEHTHa
HEBpPIBHOBaXXEHICTh (y pa3l 3CyBi iX oceil), SIKi CHPUYHMHIOIOTH
BUTHMHHCTE HANPYXEHHsI B pOTOp1 1 BiOpomepeMilieHHs] MOJaTINBUX
MiIIAMTHUKIB, 10 3MIHIOIOTBCS 3 YAaCTOTOI OOepTaHHSA. MOMEHTH,
4Kl [JiI0Th Yy IUIOIIMHI Tepekocy abo 3CyBY BalliB, MOXYTb
NEPEeBEPUINTH JIOMyCTUME JJIsl BaliB HANpYyXeHHS BTOMH. BumyteHi
MePEPO3NO/IIITN HAaBAHTAXEHb HA OKPEMI IMiIITUITHUKY PU3BOISTH JI0
HENPUIYCTUMUX TepeBaHTaxeHb (puc. 9.4), 10 Buxoay 3 Jaay
HIIIUAHUKIB M1J1 4ac aBapii, a HEMPUITYCTUME PO3BAHTAXKEHHS — J10
KOJINBaHb POTOPA, SIKUH caM030yKy€eThCs, Ha MacsiHii mtiBLi. Kpim
TOTO, TIPH TEPEPO3INOALTT HAaBAHTAXEHB, IO JIIOTh HA ITiAMIUITHUKH,

200



MNigKOHTPOAbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLin
3MIHIOIOTBCSI OUTBIIIOI YK MEHIIIOK MIpOI0 piBHI BiOparlii okpemux
TUISTHOK Bayia. Y pe3yabTaTi bOTO podoya 4acToTa OOepTaHHs i€l
MAaIlHU MOKE HAOJM3UTHUCS 0 KPUTUIHOT YaCTOTH. Y 3B’SI3KY 3 IUM
€ MOXKJIMBUM BUHUKHEHHS MiBHUILEHOI Pe30HAaHCHOT BiOparii.

Nl

—
—

i

{ 2 He vy dazi

-e——A—e.—i“——s = b
vmasl

= /H]\ =
Heymasl

Pucynoxk 9.3 — Cxema yenmpyeanus ninii 6anie 3a degpexmnumu
niemygpmamu 6e3 noeopomy pomopa:
a, 8 — NOJOJNCEHHSL 8ATIG [3 HECNPAGHUMU NIGMYDmMamu nicis
YeHmpy8auHs, 0, 2 — NOJNOINHCEHHS 8ALI8 NIC/A IX 3 €OHAHHA

J11 301IbIIEHHS JOMTYCTUMHX MEPEKOCIB BaliB 3aCTOCOBYIOTh
IpYyXHI TanbleBi Ta 3y04yacTi My¢dTH.

Ha BiOpomepeMinieHHs OCHOBHOI YacTOTH HAaKJIAJalOThCs
BUCOKOYACTOTHI BiOponepeMileHHs, AK1 CHpPUYHMHEH]
HEPIBHOMIPHOIO po0O0TOI0 3yO1iB abo manbiiB. MydTH pyxomoro
3’€IHaHHS, poOOYl MOBEPXHI AKUX Nepe0yBaloTh y TapHOMY CTaHi,
3a0e3MeuyioTh HOpMalbHY pOOOTY i 4ac pPO3LEHTPYBAHHSA, SKE
nocsrae 31aueHs 0,2—0,3 M.

[Ipote  poO3UEHTpYBaHHS  MPHU3BOIUTH 10  HIBHJIKOTO
3HOIIYBaHHA Takux My(QT. BonHouac TepTst B Mydrax pi3ko 3pocTae,
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3pocTae BiOpallis y370BX IT03JI0BXKHBOI OCI POTOpa, a B JEAKUX
BUMAJKaX I[I€ TMPU3BOAWTH 1 JI0 3aKIMHIOBAaHHS MiBMyQT i3
MEPETBOPECHHSIM THYYKOTO 3’ €THAHHS Ha )KOPCTKE.
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PucyHnok 9.4 — 3cys 00020 3 niowunnuxie azpezama:
a — ninia eanie A i B npu 3’eonanni myghpmoro;
0 — ninin eanie A i b, po3’e0nanux nicas 3cygy niowunuuxa I11;
1 — 1 — ninisn 6ana 05 NPABUTLHO 3YEHMPOBAHUX I NPAGUTLHO 3 COHAHUX
eanie A i b; 2 — 2 — ninis éanie nicas 3cygy niowunnuxa 111

Hecumempuune naganmasicennsa TeHepye OTHOCIPSIMOBAHY
BiOpaIlito, BeTMUMHA SIKOT 3MIHIOETHCS B pa3i 3MIHM HaBaHTAXEHHS.

[Tpuknagom € BiOpailisi, sKa BUHUKAE 33 HASBHOCTI MMAcOBOi
nepeaayi Ha eKCLIEHTPUYHOMY IIKiB1 200 3HOLIEHOCTI peMeHsl, MypTH
3 BEACHUM MajblleM, KOHCOJBbHOI 3yOuacToi mepenadi, KoOJIU
BUHHUKAIOTh BiOpamii 3 YacTOTOl, $Ka JOPIBHIOE IIBUAKOCTI
o0epTaHHsI, 110 MOXKHA CIUTYTaTH 3 TUCOATaHCOM.

HecnpaBHocTi macoBoi nepeaaui:

— 3MIHHA OPCTKICTh PEMEHS;

— TOXUOKH KPOKY pEMEHS;

— 30y/KeHHsI, 3yMOBJIEHI TPOOITOM PEMEHS.

Mexaniuni  3a3opu. HasBHICTb 3a30piB y  MiCIX
(GYHKIIIOHATBPHUX pPYyXIB JeTajeil MexXaHI3MIB € HEMHUHYYOIO.
BopaHouac 3a30pu € jxepenoM pajlianbHOI 1 MO310BXHBOI BiOparii
MIPH MOCAKaX JIeTajeH y KOpIyc 1 Ha Bajl. 3a30pH FeHEPYIOTh BiOpartii
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MNigKOHTpOAbHA ekcnyaTauia 061agHaHHA HACOCHUX CTaHLLN
Ha 4acToTi 0OepTaHHS, OCKUIBKH NMPU IIHOMY CTBOPIOIOTHCS Kparli
YMOBU JJIs1 BUHUKHCHHS I[I/IC6aﬂchy.

9.3 KpinuieHHst MalIyH 10 (PyHIaAMEHTY

Bnacha BiOpaiis MalmmHu B OTOYYIOYE CepeIOBUIIE 1 BiOpartis
3 OTOYYIOUOTO CEPEIOBHUIIA J0 MAIIMHU TEPEIalOThCS Yepe3 OMOpPHi
3B’s13kH (OONTOBI 3’ €THAHHS ) MAIIIHHH.

OCHOBHOIO TIPUYMHOIO BIOpallii € HEmUIbHE MPUISTaHHSI
OCHOBM MamIMHU (J7am, ¢uaHiiB) i ocinabieHHs KpIMUIeHHS [0
dbynnamenty. BogHouac 3011bIIYIOTECS BIOpONEpEeMIlIEHHS! MAIIMHU
BHACJIIZIOK 3MEHIICHHS KOPCTKOCTI KPIIUICHHS, 8 TAKOXK 3MEHIIICHHS
3arajibHUX Mac, sIKi KOJIMBAIOTHCS Pa30M 13 MaIIMHOIO.

Pucynox 9.5 — 3mina srcopcmrkocmi 6cmanosnenns 6HACi00K
HewinbH020 NPUNALAHHA RIOWUNHUKOBUX KOPRYCi6 00 MicUb
Kpinnenusa:

a, 6 — cumempuure ociaONeH s HCOPCMKOCMI; 8 — HeCUMEeMpPuyHe
3MEHULEHHSL HCOPCMKOCMIE 6HACTIOOK 0OHOCTOPOHHBO20 HEWITbHO20
NPUNALAHHA, & — HeCUMEMPUYHE 3MEHWEHHS JCOPCTNKOCTN BHACTIOOK
00HOCMOPOHHBO2O OCAA0NEHHS KPINACHHSL,

1 — xopnyc, 2 — pama abo nauma; F — ¢ioyenmposi cunu

[Ipy HewIbHOMY MNPWISTaHHI OCHOBU MIAIIMITHUKOBOIO
cTosika 710 (yHIameHTy (pamu, IUIMTH) B CEpeAHIM YacTHHI, 5K
MOKa3aHO Ha pUCYHKY 9.5 a, 3pocTaroTh BEepTUKAILHI TIEpEeMIillICHHS.
Ile mosicHIO€TBCS THM, IO 3aMmicTh Jedopmallii CTOsKa KOpPIyCy
MalliHA Ha CTHCHEHHsS BUHHWKA€ BUTUH OCHOBH Kopmycy. SIKmio
HENIUTbHICTh TMPUJISITAHHS Ma€e MICIle He B CepeAHiil YacTuHi, a 1o
Kpasgx kopmycy (puc.9.56), To B 1poMy pa3i MoOcCiIabItoeThCs
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YKOPCTKICTh KPIIUICHHS B TOPU30HTAJILHOMY HAIPSMKY 1 BIJIOBITHO
3pOCTAOTh TOPU3OHTAIBHI MTEPEMIIICHHS.

HemtinpHicTh mpuisraHHS KOPITYCIB MAaIIMH 1 MeXaHi3MiB
BUHHUKAE HaiuacTime yepe3 BUKPHUBIECHHS (PyHIAMEHTHOI IUJIHTH,
MOMWJIOK Y MOHTaXI1 KOPITYCiB 3 YCTAaHOBKOIO NPOKJIAJIOK JIUIIIE 10
KpasiX KOPITyCiB, @ TAKOXK Y KOHCTPYKLISX KOPIYCIB, 10 MAIOTh JIAIN
HE B OJHIA IUIONIMHI KOpIycy, abo Maji po3Mmipu A KOpITyCy
HOPIBHSHO 3 po3MipoM B nan (puc. 9.5 a).

9.4 Pe3oHaHCHI KOJIUBAHHSA

Y pa3i 30iry 4acToTd, IO TEHEPYEThCS POTOPOM, i3
PE30HAHCHUMHU KOJIMBAaHHSAMU JMHAMIYHHUX CHUCTEM («MalluHA —
byHIaMEHT», «MalINHA — aMOPTHU3aLlisl — QYHIAMEHT» TOIIO) MOXYTh
BUHUKATH PE30HAHCHI KOJMBAaHHA. Pe30HyBaTH MoOXe TakoX 1 cam
POTOp MAaIIUHH.

% IPAKTULI MalIuHOOYAyBaHHS HEOJHOPa30BO
CHoCTepirajgucs BHUIMAAKU, KOJIM PEXUM pPOOOTH MAalIMHM, IO
HOPMaJIbHO TPallo€ Ha OIHOMY (PyHJIaMEHTI, CTaBaB aBapiiHUM Miclis
nepecTaBiIeHHs ii Ha 1HIIY OCHOBY. 3pocTaHHs BiOpaiii Big0yBaiocs
NEepeBaXHO BHACIIIOK HACTAaHHS PE30HAHCY CUCTEMH «MallliHa —
byHIaMEHT.

Pe3onanc Bana cripuurHEeHUN 3MIHOIO B pOOOTI MMiIIITUITHUKIB
KOB3aHHSI B pe3yJIbTaTl iX 3HOIIYBaHHS a00 3MiHU B’SI3KOCTI MacTua,
3MIHOKO JKOPCTKOCTI 3’€JlHaHHS Bajga M ONOPHUX KOHCTPYKIIN
MaruHH.

Y pa3i 30iry BIacHUX 4YacTOT MAIMHUA 31 IIBUAKICTIO
obepTanHs abo0 SKIIO BJACHA YacTOTa 1 BUMYIICHA 3HAXOISATHCA
HOpsi/l, HaBiTh HE3HAYHMH JucOaJaHC CHPUYMHIOE MiBHUILEHY
BiOpartiro.

BruBatu Ha piBeHb pe30HAHCHUX KOJUBaHb MOYKHA TaKHMHU
crocobamu:

— 3MIiHOK (301UIBIIEHHSIM) KOPCTKOCTI MAlIMHH (TTOCHUIICHHS
KOHCTPYKII1i 3017b1IYE i1 BIaCHY YacTOTY);

— 30UTIBIICHHAM Macu MallMHM, L0 3HIKYE I BIAacHy
4acToTy;
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— 30UIbIICHHSAM JeMI(yBaHHS, HANPHUKIAA, 3a PaxXyHOK
BiOpOi30JIATOPIB.

VY 3araJpHOMY BUIMAJKy, SKIIO YacTOTa, SKa CHPUYMHIOE

KOJINBAaHHS, HIDKYA Bl PE30HAHCHOT, TO PiBEHb BiOpaIlil 3aJI€KUTh BiJl

neMigyBaHHS, SKIIO BUIIA — TO BiJl Bard MallMHM Ta ii GyHIaMEHTY.

9.5 JI:xepesia Biopamii

s JIOIIATEBUX HACOCIB JOKEpelaMu BiOpartii
TLAPOMHAMIYHOTO MTOXO/KEHHS €:

— SBHUINA, TOB’S3aHI 3 OOTIKAHHAM PIIUHOK EJICMCHTIB
MPOTOYHOI YaCTHUHHU;

— YTBOpPEHHS BUXOpPIB Ha JOMATAX 1 JMCKaxX, Ha CTIHKax
KOPITyCy Ta y BUXIJHOMY MaTpyOKy, 110 MPU3BOIUTH 10 BAHUKHEHHS
BUXPOBOTO IIyMYy ¥ BiOpailifi,

— YTBOPEHHS TNPHUMEKOBOTO IIApy Ha CTIHKAX MPOTOYHOI
YaCTHHH HACOCA;

— HEOJHOPIAHICTh TMOTOKY BHACHIJIOK CKIHYEHHOCTI YHUCIa
jomnarei 1 acuMeTpii KopIycy.

OcCHOBHUMH JDKEpesIaMy ITyMy Ta BiOpartii €:

— KaBiTallis;

— HEOJHOPIJIHICTh IOTOKY;

— MepioNYHI KOJIMBaHHSA 00’ €My IlepeKkadyBaHOi PiIuHH;

— PI3Ki 3MIHHU HIBUJIKOCTI TIOTOKY;

— IMIOYJbCHI MPOLECH BHUPIBHIOBAHHS TUCKY HpPU 31TKHEHHI
00’€MIB PIJIUHU 3 PI3HUM THCKOM,;

— BUXPOYTBOPEHHS B IIOTOIII MTEPEKavYyBaHOI PiIUHHY;

— TypOyJeHTHI Mynbcallii TUCKY.

Y noplIHEBUX HACOCIB TIAPOJMHAMIYHUMH JDKEepeslaMu
BiOpartii €:

— KaBiTalis;

— BUXPOYTBOPEHHSI B IOTOLI poOOYOro cepeioBHUINa MpU
00TiKaHHI MICLIEBUX OIIOPIB;

— myJbcalii THCKY B poO0YMX Kamepax;

— HEPIBHOMIPHICTh  THCKY Yy  BCMOKTYBaJbHOMY 1
HarHiTaJIbHOMY KaHaJax;
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— TigpaBIiYHHUH yaap.

B 06’emMHHX pOTOpHHX Hacocax BiOpallisi 00yMOBiIeHA Maiike
MUTTEBUM I1€PEXOJIOM BiJI THCKY BCMOKTYBAHHS J10 TUCKY HarHITaHHS
i IMOYJIbCHUM NOJABaHHSIM pIAMHMA B HamipHy Marictpanb. Ha
IHTEHCHUBHICTH BiOpaIlii BILTUBAIOTh:

— BEJIMYMHA TUCKY HarHiTaHHS;

— KUIBKICTh 00€pTiB Baja,

— IMIBUJKICTh NEPEKIIaJaHHS MOPIIHIB.

Jlo rigpoauHamMiyHUX JpKepena  BiOpamii T'BUHTOBUX 1
[ICCTEPCHHUX HACOCIB BiIHOCSTH:

— TypOyJeHTHI mynbcallii MOTOKIB poO0YOro cepeloBHUIIIa;

— BUXPOYTBOPEHHS B TIOTOILII EPEKavyBaHOI PiTUHH.

VY mectepeHHUX Hacocax MpUYMHAMU BiOpaliii €:

— MiCIIeBe MIJBUIICHHS TUCKY PIOUHH TiJ Yac Hepexomy
MDK3yOLIeBOI KaMepH uepe3 YILIUIbHIOBaJbHY nepeMuuky. Yacrora
BiOpamiii mpu mpoMy JOpIBHIOE HOOYTKY 4YacTOTH OOepTaHHS Ha
KUIBKICTh Kamep (3yO11iB);

— HEMOBHE 3alOBHEHHS PIAUHOI MIDK3YOIEBHX Kamep, IO
IOPU3BOJUTH A0 TMOSBU IYJIbCYIOUMX pajJlialbHUX HAaBAaHTAKEHb Ha
poOoui opranu;

— TpyxHi aedopmariii if reomeTpuuHi HOXHUOKH 3yOLIiB.

[HTeHCHBHICTD 1 CHEKTpaJibHUM cKiaj BiOpamii Ta mymy
TiIpaBIIiYHO] anapaTypu 3ajiexarb Bifl:

— IepenajiB TUCKY;

— MIBMJIKOCTI pyXy NepeKauyBaHOl piHHU;

— HAaCHYEeHOCTI P1JIUHU T'a30M.

Kagimauisa € rxeperioM HaifOLIbII MOTYKHUX Ta IHTEHCUBHUX
BiOpawiil. BoHa € pe3ynbraToMm BTpaTH piIMHOIO0 MIIIHOCTI HA PO3PUB
Ipy 3MEHILIEHHI B HiM THCKY HM)XKY€ BiJl TUCKY HAaCHYEHHX MapiB 1
BUHUKHEHHAM TOPOXHUH (Oynp0aiiok), 3almoBHEHHX ra3o,
noBiTpssM abo maporo. [lporec kaBiTamii € AOCUTH CKIAQAHUM 1
BIIOYBA€EThCSA  3/1€OLIBIIIOTO HA PE30HAHCHUX 4YacToTax, SKi
BU3HAYaI0THCs po3Mipamu OyibOariok. [Ipu 3poctanHi THCKY B pianHi
Oyibp0alIKy MOYMHAIOTH PI3KO pyiiHyBaTHca (3axsonyBarucs). Takuit
IpOIEC  CYNPOBOKYETHCS  BUIUICHHSAM  3HA4HOI  KUTBKOCTI
BiOpaIiifHoi eHeprii.
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[Ipomec kamitamii Mae cuibHy eposiHy aito. [llym Bix

KaBiTallil BUABISETbCA HABITh HA i paHHIX CTalisfAX, KOJU poOOodUi

XapaKTEPUCTUKH HACOCIB ITI€ TPAKTUYHO HE MOTipIyroThes. Bibpairis,

0o0yMOBJIEHA KaBITAIli€l0, BHUABISETHCA B ILIMPOKOMY Jiama3oHi

yacToT. Y pa3i CUIIbHOI KaBiTallii BiOparis 3aBaae pyHHIBHOI il Ha
Martepiaay i MOXke IPU3BECTH JI0 aBapiHOTO CTaHy MAIIUHH.

9.6 IlpoBeieHHs TiarHOCTUYHUX BiOpOBUMipIOBaHb

OpHAM 13 METOJIIB TEXHIYHOT TIarHOCTUKH, TPU3HAYCHUM JIIsI
3/11iiCHEHHS MOITYKY HECIIPaBHOCTEH 1 OI[IHIOBAHHS TEXHIYHOTO CTaHy
MalIuHU, € BiOpamiliHa JiarHOCTHKA, SKy MPOBOISATH IUIIXOM
BUKOHAHHS J1arHOCTUYHUX BiOpOBHMipIOBaHb. [l  yCHILIHOTO
IIPOBEJCHHS UX pooiT 3aCTOCOBYIOTh CHemiaabHy
BiIOpOBUMIPIOBANIbHY —amapaTypy, fKa TIOBHHHa 3a0e3leuyBaTH
HEOOXiJJHYy TOYHICTb 1 ONEpaTUBHICTH BUMIpPIOBaHb (Di3MUHUX
BEJIMYMH, SKI XapakTepu3ylTh MEXaHI4Hy BiOpamito, TOOTO
BiOpomapamerpis.

Jlo mapameTpiB JiHiMHOI BiOpamuii BiJHOCATH: MEPEMIillICHHS,
HIBUIKICTh, IPUCKOPEHHSI, CHITY, TOTYXKHICTb; /10 TapaMeTpiB KYTOBOL
BiOparii — KyT OBOPOTY, KYTOBY IIBUJKICTb, KyTOBE MPUCKOPEHHS,
MOMEHTHU CHJI; 0 HapaMeTpiB 000X BHJIIB BiOparlii — a3y, 4acTory,
KOe(]IIiEHT rapMOHIK (HEeJIHIHHUX BUKPHUBIICHD).

Biopoxkonmponenpuoamuicms — 1€ TPUIATHICTD MAIIUHU
uist BiOpoaiarHocTHkU. BoHa moBHHHA 3a0e3nedyBaTHCS i 4ac
IPOEKTYBaHHS MalllMHU, B Tpoleci ii JOBEIEHHS, MOHTaxy abo
eKCIuTyaTalii ~ KOHCTPYKTUBHHUMM  DILICHHSAMH,  OOMpaHHAM
JIarHOCTHYHHUX 3aC001B 1 MPOBEACHHSIM CIEIIaIbHUX BUMPOOYBaHb
JUTSI BIATIPAIFOBAHHS A1arHOCTUYHUX METO/IIB 1 3aC001B.

[lpupatHicTs  MammHM, Ky  €KCIUTyaTyiOTh,  JUIS
BIOpO/IIarHOCTUKM BHM3HAYA€THCS MOXIUBOCTAMU BUKOPUCTAHHS
MITaTHUX 1 JOAATKOBHX 3aco0iB. [limuac KOHCTpyIOBaHHS, JOBEICHHS,
MOHTaXKy Ta €KCILTyaTallli arperatiB HaOIbII CKJIQAHUM 3a3BHYall €
BU3HAUYEHHS MICIb YCTaHOBJEHHS BIOPOJATUYMKIB, sIKi HOTPiOHO
BCTAHOBUTH  JJs  BU3HA4YEHHSA  HECHpaBHOCTe  Ta  iX
MiCIIE3HAXO/[KEHHSI.
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OcHOBHI ~ TpaBWja  PO3MINIEHHA  BIOpOJATYMKIB  —
MakCUMaJbHO MOXIIMBE 1X HAaOMMKEHHA J0 By3Ja, SKAU
JI1arHOCTYETHCS, 1 BCTAHOBJICHHS HA YKOPCTKi €JIEMEHTH KOHCTPYKIIIT 3
MiTOTOBJICHOIO TIOBEPXHEIO.

MOKIJIMBICTh YCTaHOBJICHHSI BiOpogaTunka 3a0e3medyeThes
CTBOPEHHSIM BIJINOBITHUX MaiIaHUMKIB (Ha QuaHIPX, OOOMIIKaxX,
OpPUWIKBaX TOIO), a00 MOXIIMBICTIO BCTAHOBJICHHS CHEIlaJIbHUX
KpIMWIBHUX €JeMEHTIB (OONTiB, Trailok 13 MaijaHduKaMu TIij
BiOpomepeTBOproBavi)  3aMiCTh  INTaTHHUX, a00  MOXIJIMBICTIO
BCTaHOBJICHHSI CIEI[IaJIbBHUX KPOHIITCHHIB.

Y TexHiyHIM JOKyMEHTalii MallMHU Ta B PErJIAMEHTI
MPOBEJICHHS BIOPOBUMIPIOBAHb IMIIIMPHEMCTBA 3a3HAYAIOTH MICIS
BCTAHOBJICHHS BIOPOIATUHKIB 1 CITOCOOM KPITUICHHS ITIEPETBOPIOBAYIB,
TEXHOJIOTIIO TMPOKJIAJaHHs eNEeKTPONPOBOJIKM BiJl BiOpomaTdnKa 10
3ac001B 11arHOCTYBaHHS.

BiOparii MexaHIYHMX CHCTEM BHU3HAYAIOTHCS CKIIATHUMH
¢bi3uunumMu  mpouecamu. [lpu BUMIpIOBaHHI HaBITh Ha OJHOMY
€JIeMEHTI MalllMHU Yy OJHM3bKUX OJIHA BiJ OJHOI TOYKaX MOKHA
OJlepKaTh PI3HUN XapakTep KOJMBaHb. TOMY Ba)KIHBO MPOBOTUTH
BUMIpPIOBaHHS BiOpallii B OJTHUX 1 TUX CAMHUX MICIIX — KOHTPOJIBHUX
(IITaTHUX) TOYKAaX BUMIipIOBaHHs BiOpawii. 3a3Bu4ail BUMIpIOBaHHS
napamMeTpiB BiOpaiii B KOHTPOJIBHHX TOYKaxX TMPOBOASITh Ha
MiIIAITHAKOBUX OMOpax arperara, KOpIycli arperara i Ha aHKEpHUX
byHIaMeHTHUX OOJTax.

AbGcontoTHy BiOpamiro (Mpu  AiarHOCTYBaHHI  OiBIIOCTI
MEXaHIYHUX Je(PEKTIB) peKOMEHAYIOTh BUMIPIOBATH B TPHOX B3aEMHO
NEPICHIUKYIAPHUX HaANpsSIMKaX: BEPTHKAIBHOMY, TOPU30HTAIBHO-
nornepeyHomMy (palaiaibHOMY) Ta OCbOBOMY (ITO3JJOBKHBOMY).
[leperBoproBadi (naT4Mku) JUIs BUMIPIOBaHHS pajiaibHOl BiOparii
KPIIUISITh HAa PiBHI OC1 BaJla HABMPOTH CEPEIUHU JOBKUHU OMOPHOTO
BkIaauia. [1o310BxkHIO CKIIaoBy BiOpallii HE0OX1THO BUMIPIOBATH B
TOYIl, MAaKCUMAJIHbHO HAOJIKEHIM 0 OCl Bajla Ha KOPITYCl OMOPH
HiJAMIUITHAKA TTOOJIM3y TOPU30OHTANBHOTO PO3HIMY MIX KPHILIKOIO 1
KopiycoM. BepTukaibHy CKJ1aoBY BiOpallii BUMIpIOIOTh Ha BEpXHiil
YaCTHHI KPHUIIKH MiJIIAIHAKA HaJ CEePeJHHOI0 MHOro BKIAJHINA

(puc. 9.6).
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BepruxancHu#l HanpaAMoK

ITo3goEHHIA
HallpAMOK

Pamianeuuit
HanpAMOK

Pucynok 9.6 — Konmponvni mouku eumipioeans siopayii na kopnyci
RIOWUNHUKOBUX ORODP POMOpa

3a pe3yibTaTaMH IPOBEJEHUX BHUMIPIOBaHb BHU3HAYAIOTh
napamMeTpH MPOCTOPOBUX KOJIHBAHb.

JlonycKaeThCsl BAMIPIOBAHHS BEPTUKAIBbHOI, TOPU30HTAJIBHOT 1
MI03/I0BKHBOI CKJIQIOBUX BiOpaIlii IUISIXOM yCTaHOBJICHHS Ha BEPXHIO
YaCTUHY KpPUIIKHA MiANIMITHUKA TPUKOMIIOHEHTHOTO BiOpojaTdmka
JUTsl BAMIPIOBaHb BiOpallii y B3aeMHO TIEPIEHANKYISIPHIX HAITPSIMKaX,
sIK1 301Taf0ThCsl 3 OCHOBHUMU OCSIMU arperara.

SIKmo BUMIpIOBaHHS 32 TPhOMa OCHOBHUMH HampsMKaMH B
30H1 OIHOTO MiAIIUITHUKA € HEMOXIUBUM a00 1CHYe HEOOXIJHICTh Y
MiHIMI3aIil KUIBKOCTI BHUMIpIB, TO JIOMYCKA€ThCS MPOBEICHHS
BUMIpIOBaHb BiOpallii 3a JBOMa HANPsIMKaMH: MO3/I0BXXHIM 1 OHUM 13
noriepevHux. [lepeBara HagaeThCs palialbHOMY HANPSIMKY, OCKUTBKA
B HbOMY 3a3BHYall )KOPCTKICTh CUCTEMHU € MIHIMAJIbHOIO.

Ha pucynky 9.7 HaBeIeHO cXeMy PO3MIIIEHHS KOHTPOJIbHHUX
TOYOK Ha HACOCHOMY arperari.
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Pucynok 9.7 — Cxema po3minienHsa KOHMPOIbHUX MOYOK
Ha nHacocnomy azpezami 3 nacocom muny IJHC
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9.7 IlpoBeneHHs1 BUMipIOBaHb

JliarHOCTHYHI BUMIPIOBaHHS 1 AOCIIHKEHHS BiOpallii MalmHu
MO>KHA YMOBHO TOJUTMTH HA TaKi BUIH:

— KOHTPOJIbHI BUMIPIOBAaHHS MPallOI0401 MAIlIUHU;

— CHemiajgbHi  JiarHOCTUYHI BUMIPIOBAHHS  IPAIFOI0YO1
MaIlIlHH;

— 00CTeXeHHS 3yIMHEHO1 MalllUHU.

Konmponwsni eumiproeanna npusHaueHi Ui po3ni3HaBaHHA 1
NPOTHO3YBaHHS TEXHIYHOTO CTaHy arperara 3 ypaxyBaHHSM BIUIMBY
HA CTaHU TEXHOJIOTTYHUX PEKUMIB €KCILTyaTallii yCTaTKyBaHHS.

KoHTponbHI BHMIpPIOBaHHS TaKOXX MOJYKHA TMIOJUIATH Ha
MOTOYHE KOHTPOJbHE BHUMIPIOBAaHHS 1 TIOBHE KOHTpPOJbHE
BUMIpIOBaHHS BiOpariii.

Cneuianwvni Oiaznocmuuni eumiproéanna Ta OOCTEKEHHS
3YIMHHEHOTO arperaTta npu3HaueHi Uit BUSBICHHS 1e(DEKTiB 1 IPUIHH
iX BUHMKHEHHS, OLIIHIOBAHHS 1 MPOTHO3YBaHHS CTYHEHS PO3BUTKY
nedeKTiB 1 po3po0IeHHS peKOMEHAAIIIH MO0 TX YCYHEHHS.

Ilomoune konmponvhe eumiproeanns

3aBAaHHAM  IMOTOYHOIO  KOHTPOJIBHOTO  BUMIPIOBaHHS
BiOparii €:

— BHM3HAYEHHS IIOTOYHOIO 3arajbHOro piBHA BiOpauii B
KOHTPOJIbHUX TOYKaX;

— TIOpIBHSHHS TOTOYHOTO 3arajbHOTrO piBHS BiOpamii 3
ICHYIOUMMH HOPMaMH.

JIoLiIbHO TPOBOAUTH KOHTPOJIBHI BUMIPIOBaHHS 3 MOMEHTY
NyCKy arperara Iicis pPEeMOHTY 1 J0 3yNHHEHHS arperara 3
MepioIMYHICTIO JIKIIbKa pa3iB Ha 700y abo 3a 3MiHY, [0 IOBUHHO
OyTH BU3HAYEHO pErjaMeHTOM MiANPHEMCTBA.

[loroune  KOHTpPOJBHE  BHUMIPIOBaHHA  JO3BOJSIE 3
MiHIMAJIbHUMH TIpane3arpaTaMyd 3a0e3eYuTH MOHITOPUHT CTaHy
oOnafiHaHHA B Mepioa MiX OyAb-SKUMH TOBHHUMH KOHTPOJHLHUMHU
BUMIPIOBaHHSMH BiOpallii Ta 31e01I6III0TO BYaCHO 3BEPHYTH yBary Ha
3MiHY CTaHy O0JIaJJHaHHS, SIKIIO BOHA BiI0YBAETHCA.

Skmo mix yac MPOBEACHHS MOTOYHOTO KOHTPOJIBHOTO
BUMIpIOBaHHS OyJ0 BUSBJICHO TEPEBUINEHHS 3arajbHOTO PiBHS
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BiOparIrii moHaj BCTaHOBJICHI HOpMH a0O 3pOCTaHHS PiBHS BiOpartii
(Hanpuknaa, Oinpme HDXK 1 MM/c 3a THXAEHB), TO HEOOXiIHO
HEB1JIKJIaJIHO TTPOBECTH IMOBHI KOHTPOJIbHI BUMIPIOBaHHS BiOpairii.

Iloene konmponvne eumiprosanus eiopayii

[ToBHE KOHTpOJIbHE BUMIPIOBAHHS BiOpaIlii MpOBOJSATH IS

— BU3HAYEHHS  IOTOYHOIO  PIBHA  KOHTPOJHOBAHOTO
napameTpa BiOpaillii y KOHTPOJbHUX TOYKAX;

— pO3Mi3HAaBaHHA CTaHy oOOJIagHAHHS, SKe mependavae
MOPIBHSHHS TOTOYHOTO PiBHS KOHTPOJIBOBAHOTO IMapaMeTrpa Bidpartii
3 HOpMaMH;

— MONEPEeTHHOTO  OLIHIOBaHHS  CTymeHs  HeOe3neKku
MiBUIICHOT BiOpamii 1 Jiokamizamii Micob 13 MaKCHMaJIbHOKO
BiOparti€ro;

— YXBWJICGHHS HETAalHOTO pIilIEHHS TMpO JOMYCTHMICTh
eKcIUTyaTanii o0JaJHaHHS;, MPO MPOBEACHHS YaCTOTHOTO aHami3y i
BCTAHOBJICHHS ~ 3arajbHOrO  XapakTepy BiOpamii Ha  Micmi
BHUMIPIOBAHHS; TIPO MTPOBEJICHHS BUMIPIOBAHHS BiOpallii y J0JaTKOBUX
TOYKaX;

— TMPOBENEHHs aHami3y Ta CKJIaJaHHi BHCHOBKY TIpO
MOTOYHUN CTaH MAIIMHHU 1 MOXJIMBOCTI 1i MOJANBINOI €KCIUTyaTallii,
BU3HAYEHHs 00cary poOiT 3 ycyHeHHs HiaBMIIeHoi BiOpamii (3a
MO>KJIMBOCT1).

IloBHe KOHTpOJIbHE BHMIpIOBaHHS BIOpalii HOBHHHE
nepeadavaT ONUTYBAHHS eKCIUTyaTaI[iiHOTO MepcoHaiy,
O3HAlOMJIEHHS 3 JIOKYMEHTalli€l0 OOJagHaHHS, OIS MAalIuHH,
IIPOBEJICHHS BUMIPIOBaHb, CKJIaJJaHHS 3BITHOT IOKyMEHTAaLlli.

OnutyBaHHA O0OCIYrOBYIOUOTO MEPCOHATY HPOBOIATH IS
BU3HAYCHHS:

— 00CTaBHH 1 Yacy BHUSIBJICHHS 03HAK 3MiHU CTaHy MAIluHU (Y
mpoueci eKcIulyaTarii, Micis TMPOBENEHHS KamiTaJbHoro abo
MNOTOYHOTO PEMOHTY);

— XapakTepy 3MiHM ITapaMeTpiB BiOpallii, TeMneparypu, yMoB
eKCIUTyaTallii TOIIO Ha MOMEHT BHSBJICHHS O3HaK 3MIHU CTaHy
MaIlIfHH,
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— TepemiKy 3axojiB, fKI Oyau BXHUTI I 3a0e3redyeHHs
0e3meKy MalHU (arperaT 3yMMHeHUH, 3aIUIICHUNA B eKCIUTyaTallii 3
00OMEeXEHHSIM HaBaHTAXKEHHS TOLIO).

SIkmo 3miHi BiOpawii mepeayBaB peMOHT MAalllMHH, MMOBHHHI
OyTH pO3TISHYTI MOHTaXHI ¥ peMOHTHI (opmysapu, 3BiTHI
JOKYMEHTH 1 TEXHIYHI aKTh, W10 CTOCYIOThCS BiOparii. 3a
HEOOXIZHOCTI ~ pO3IMNIAJAIOTH  TaKOX  KPECICHHS  MalluHU.
O3HaWOMITIOIOYHCH 3 IOKyMEHTAIli€10, HEOOX1THO:

— BU3HAYUTH BIIMOBITHICTB 3a30PiB 1 HATATY Y MiAMIUAITHAKAX,
napamMeTpiB IEHTPYBAaHHs PEKOMEHIOBAaHIUM 3HAYCHHSM;

— 3’sicyBaTH 3MiHY aMILTITy ]l BiOpalii y yaci Ta 3aJeKHO BiJl
pexumMy poboTH arperara.

[ToBHEe KOHTpOJBHE BHMIPIOBaHHs BiOpallii MpoBOASATH 0e3
BTPYYaHHS B PEXHM €KCIUTyaTalii MalliHU 1 3a3BHYail 0OMEXYIOTh
BUMIPIOBAHHSAM TPbOX CKJIQJOBUX BiOpallii y KOHTPOJbHUX TOYKaX.
[HOMI 1O KOHTPOJIBHUX TOYOK BKJIFOYAIOTH TOYKM OCHOBH (pamd,
dbyHIaMeHTHUX OONTIB), CTaTOpa ¥ IHIIUX YACTHH MaIIHHH.

SAxio migBuUIeHa BiOpallis BUHHKAE MPU IEBHOMY PEXHUMI, TO
JUIs  TIepIOAMYHOrO OOCTEe)KEHHS BUOMPAIOTh JIBA DPEXKUMHU: 3
HOPMAaJIbHOIO 1 MIJIBUIIEHOIO BiOpalli€to.

VY Tux BUMaAKax, SIKIIO BiOpallis JIOKaTi3yeTbcs HA OJHOMY
HiJIUANHUKY a0o 4YacTuHi (yHIaMEHTy, ad0 KOHCOJIbHIM YacTHHI
poTopa, He0O0X1THO IPOBECTH BUMIPIOBAHHS B 10IaTKOBUX TOYKAaX.

[ToBHE KOHTPOJIbHE BUMIPIOBAHHS J03BOJISIE PO3MI3HATH CTaH
MallluHY, 3’ICyBaTH HalHOUIbII HMOBIpHI MPUYMHHU B1OpaLlii 1 BUIUIUTH
3 rpyny UIMOBIPHUX NMPUYKH AIMCHY NPUUYHHY.

Chreuyianvhi diazHOCMUYUHI 00CMENCEHHA

Sxmio 3a pe3yapTaTaMy IOBHOT'O KOHTPOJILHOTO BUMIPIOBAaHHS
BiOpaiii MalIMHU HE BAAETHCS OJHO3HAYHO BCTAHOBUTU TPUYUHU
MiIBUIEHOT BiOparlii, TO TPOBOIATH CIEIIAIbHE J1arHOCTHYHE
0OCTEXEHHSI MPaLIo0U0i MAIIMHU. 3a3BUYail BOHO mependavae:

— BUMIpIOBaHHA BiOpalii ycix BY3JiB 1 YacTUH MalIHMHHU,
BKJIIOYHO 13 yciMa TpyOOmnpoBOiaMu, eleMEHTaMH KPIIJIEHHS, paMOI0
1 pyHAaMEHTOM, KOPITyCaMH BY3J1iB MAIIHHU;

— BUSBIICHHS 3QJICKHOCTI BiOpaIlii BiJl 3MIHH PEXUMY pOOOTH
MammHA  (PSA  PEeXKUMIB  poOOTHM MAIIMHHM, HEOOXITHUX IS
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JIOCJTIJDKEHHS, MOYK€ BUXOIUTH 32 MEXI1, BCTAHOBJICHI MpaBWJIaMHU il
HOpPMaJIbHOI eKCIuTyaTartii);

— posmupeHuid aHaji3 BiOpamii 13 3aCTOCYBaHHSM YCiX
MO>KJTMBOCTEH BUMIPIOBAJILHOI araparypu.

[Tix yac mocimiKEHHs BU3HAYAIOTh BILIMB Ha BIOpaIlito pizHUX
YUHHUKIB:  TEIUIOBOTO  CTaHy, KPYTHOTO  MOMEHTY, YMOB
OXOJIOJKYBaHHS TOLIO.

BopaHouac MOXKyTh TPOBOJIUTH TakKi poOOTH:

— B3HATTA YaCTOTHUX XapakTEepUCTHK MiJ Yac IYyCKy 1
3YNUHEHHS MalliHH;

— 3HATTS PSKUMHUX XapaKTEPUCTUK;

— B3HATTS KOHTYPHHUX XapaKTEPHUCTHUK;

— BH3HAYEHHS BJIACHUX YaCTOT MAIIMHHU 1 TpyOOIIPOBO/IB;

— 3HATTS BIOpamiifHUX XapaKTePUCTUK MPOAYKTOIIPOBO/IIB;

— OayaHcyBaHHS POTOPIB y BIACHUX MiIIUITHUKAX.

TumoBi MOCHIHPKEHHS JONUILHO TPOBOJUTH TEPMiHAMH 1
croco0oM, sKi 3a0e3neuyloTh IMPOBEICHHS BChOTO KOMILJIEKCY
eKCIIEpUMEHTIB 3a OJHWH IWKJI HAaBAaHTAKEHHS 1 PO3BAHTAKCHHS
MalluHH.

Obcmesicenns 3ynuneno2o azpezama

VY pa3i MiHIMaJIbHOTO PO30MpaHHS IIi 0OCTEKEHHS 3a3BUYaAi
OOMEXYIOTh PEBI3I€I0 MIAMINIHUKIB, MEPEBIPKOIO IEHTPYBaHHS
BY3JIIB arperara i cTany My(QT, OTJIsIIOM CTaHy poTOpa.

[lin yac peMOHTY MalIMHU MOXYTb OYTH HPOBEJECHI TaKOXK
pPOOOTH 3 YACTKOBOTO po30MpPaHHs, HAIPUKJIIA/, POTOPIB, iX BCEOIUHOT
MepeBipKH, sKa Tmepeadavae peBi3il0 IMIMOHKOBUX Ta I1HIIUX
MOHT@)XHUX 3’€/lHaHb. 3a pe3ylbTaTaMM JOCIIPKEHb POOHUTHCA
BHCHOBOK MPO MPUYMHHU MIJBUIIEHOI BIOpaLlii 1 METOIU X YCYHEHHSI.

Ilepioouunicme nposedennsn suMiproeans eiopayii

31e0UIbIIOTO  Tepio, PO3BUTKY MEXaHIYHUX Je(]eKTiB
MAaIllMHHU € JIOCUTh JOBI'MM JJIS X BUSIBJICHHS 3ac00aMM 1 METOJaMHU
NEePIOJUYHOTO BIOPOKOHTPOIO, MEPII HDK MallMHA ONUHUTHCS Y
rpaHuyHOMY cTaHi. OCKUIBKHM MEpioa PO3BUTKY JNEPEKTY 3aJIeKUTh
BiJ1 0araTb0X YMHHHUKIB 1 MOYKE€ CTAHOBUTH Bl IEKIJIbKOX XBWJIMH a00
TOAMH 10 0araThbOX MiCALIB, IHTEpBAJI IMEPIOAMYHUX BUMIPIOBAHb
BiOparii  3a3Buuyaii  BHOMpaAIOTh, BHUXOJAYHM 3  TEPEIIKY
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KOHTPOJIbOBAHUX JAE€(PEKTIB 1 PEKUMY EKCIUTyaTallii yCTaTKyBaHHS.
3nebunpmoro intepBan 7—30 JHIB BBaXae€TbCs JOCTaTHIM IS
CBOEYACHOTO PO3MI3HABAHHS 3MIHM CTaHy IPH PO3BHUTKY OLIBIIOCTI
mexaHiuHuX Aedekri. [Ipore pi3ka 3MiHa cTaHy MAITUHK 1HOJI MOXKE
B1IOYTHCS 3HAYHO MIBHIIIIEC.

Buxoznsun 3 10ocBiny, MOKHA JIaTH Taki peKOMEHJAIil 11010
€TariB MPOBEJCHHS BIOPOBUMIPIOBAHb:

— TICJA PEMOHTY 1 MOHTAXKY;

— TICJIA 3aBEPIICHHS MTPOIECY MPHUIIPAIFOBAHHSI,

— Ha IOYaTKOBOMY €TaIli eKCIUTyaTallii;

— y mpoleci eKcIuTyaTaiii, micis HopyleHb TEXHOIOTTYHOTO
peXUMY;

— TICJ)IA 3MIHM CTaHy arperara i nepej 3ynuHeHHSIM MalluHU
Ha PEMOHT.

KoHTpoubHi nuTanHs a0 po3aiiay 9

1 Sxi icHyIOTh IPUYMHM BUHUKHEHHS BiOpailiil potopa?

2 Ha ski Buan po3auIsitOTh HEBPIBHOBAYKEHOCT1 AKOPCTKOTO
potopa?

3 Sxum criocoboM ycyBaroTh aucbananc poropa?

4 Ski iCHYIOTh BUJHM HECITIBBICHOCT1?

5 [Io HaifuacTimie mNPU3BOJUTH O HENPABUIBHOTIO
[EHTPYBaHHS MaIINH?

6 JSlxkum  4yMHOM  BigOyBaeTbcs  3MiHa  KOPCTKOCTI
BCTAaHOBJIEHHSI HACOCA BHACIIJOK HEIIUIBHOTO NMPHIATaHHS KOPIYCIB
JI0 MiCIIb KpITUICHHS?

7 3a K0l yMOBU BUHUKAIOTh PE30HAHCHI KOJIMBAHHS?

8 JSxkumm cnocobamMM MOKHA BIUIMBaTHU Ha pPIBEHb
pPE30HAaHCHHUX KOJINBAHb?

9 ki icHylOTH JpKepena BiOpawii  TiIpOAMHAMIYHOTO
MOXO/KEHHS B JIOTIATEBUX Hacocax?

10 [lo € OCHOBHHUMH JDKEpellaMH IIyMy Y BiAIIEHTPOBOMY
Hacoci?

11 fxi icHyloTh JDKepena BiOpamii TiAPOAMHAMIYHOTO
MOXO/KEHHS B MOPIIHEBUX Hacocax?
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12 Slkum 4YuHOM KaBiTalis BIUIMBae Ha  BiOpaIrito
rizpomMamuH?

13 Ha ki BuAM MOXXHA PO3AUIATH  JIIarHOCTHYHI
BUMIPIOBAaHHS 1 IOCIiKEHHs BiOpaii rigpomMamuau?

14 3 gKOW METOK MPOBOJATH IOBHE KOHTPOJIbHE
BUMIipIOBaHHS BiOparii rigpoManiuam?
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MNigKOHTpOAbHA ekcnyaTauia 061agHaHHA HACOCHUX CTaHLLN
Po3ain 10
Po3paxyHok pe:kuMiB po0OTH JIOIATEBUX HACOCIB

10.1 [MoGynoBa XapaKkTepUCTUK JONATEBUX HACOCIB

OCHOBHI TeXHIYHI TOKa3HHKH POOOTH JIOMATEBUX HACOCIB
(momaua Q, Hamip H, notyxHicth N, K. K. I. £/ ) B3a€MO3B’53aHi 1
1] 9ac 3MiHHU, HAITPUKJIAJ, ITOa49i 3MIHIOIOTHCS HaIlip, CTBOPIOBAHUM
HACOCOM, MOro TMTOTYXHICTh 1 K.K.JA. Hai0inpmm Hao4HO
B3a€MO3B’S30K TIOKa3HHMKIB HAcoca MOYKHA MPOJEMOHCTPYBaTH 3a
nonomororo rpadivnoi xapakrepuctuku (puc. 10.1).

H A
1

0 q

Pucynok 10.1 — Xapaxmepucmuxka siouenmposozo Hacoca

J11s TOpIBHSIHHS JIOTIATEBUX HACOCIB MOKHA BUKOPHCTATH TaK
3BaHi 6e3po3MipHi XxapakrepucTuku. L{i xapakrepucTuku OyayroTh y

koopmuuarax Q—H,N,7, nze Q=Q/Q,,; H=H/H
N=N/N
HACOCH OJHOTIO THITY MOYKHA OLIIHUTHU OJHI€I0 XapaKTEPUCTUKOIO. [I1st
OI[IHIOBAaHHS OChOBMX 1 JIlarOHAJBHHX HACOCIB 3aCTOCOBYIOTH

onm !

n=nln,, (puc.10.2a). Takum uYHHOM, TOHIOHI

onm !
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10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

BIJIHOCHI XapaKTEPUCTUKH, MMOOYI0OBaHI 32 KOOpAMHATAMU KQ, Ky i
Ky (puc. 10.2 6).
Q V2m

Kg=——=-120
zD,bU, U,

_ 2gH

U
U23Dzb2

H Ti

— 30BHIIIIHINA JiaMeTp poOOYOro KoJjeca;

Ky ) (10.1)

K, =K,K

Q

ac

)

IHUPpUHA KaHaTy pO60‘IOFO KOJI€Ca Ha BI/IXOI[i;

c.&E O
I

— KOJIOBa IIBHAKICTH Ha BUXOII 3 KOJIECA;

<
I

MepuiaHHa CKJIaZ0Ba a0COMOTHOI MIBUIKOCTI HA
BUXOJI.

A Kyh
Ky
7 /

o=

o}

0 T 7 A
a 0

Pucynok 10.2 — Bionochi (6e3po3mipHi) xapakmepucmuxu
JI0namegux HAcocie

218



MNigKOHTPOAbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLin
Jlnist mesikuX HacoCiB BUPOOHHUKH HAAIOTh XapaKTEPUCTUKH B
inmoMy Burianl. KpuBi Q —H g koiic 13 pI3HMM CTyHEHEM
00TouyBaHHS (pI3HUMH  30BHIIIHIMH JiaMeTpamMH) HAHOCATH
CYUUIBHUMH JIiHISIMH, IOKaIy 1 KpUBY K.K.J. HE HAHOCHTH, a
3a3Ha4yaroTh Ha rpadiky i307iHil piBHHX 3Ha4YeHb K. K. 1. (puc. 10.3).
3a TakMMH XapaKTEPUCTUKAMH JICTIIC BCTAHOBHTH ONTHUMAbHI
po0oYi 30HU HACOCIB.

H

¢ q

Pucynok 10.3 — ITone Q — H mnacoca 3 i30niniamu K. K. O.

JUnist GIBIIOCTI HACOCIB BUPOOHUKH HAIAI0Th XapaKTEPUCTHUKU
y BHTJISII, HaBeIeHOMY Ha pucyHKy 10.4.
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Pucynok 10.4 — Xapaxmepucmuxka siouenmposozo nacoca /[220-36
(n=1450 06/xe)

Buie HaBeneHi XapakTepUCTUKM BIJIHOCSATH JO HAcOCIB 13
HOCTIHHOIO 4YacTOTO0 oOOepTaHHs. Y psAdl BUNAAKIB 3MIHUTH
XapaKTEPUCTHKY Hacoca MOXKHA HUISXOM 3MiHM YaCTOTH OOEpTaHHS
poTopa. 3a3BUyaii poboua yactoTa 06epTaHHs pOTOpPaA € MAKCUMAIILHO
HPUIYCTUMOIO YacTOTOIO Ul HAacoca JaHOTO THITy. Tomy 3MiHa
XapaKTEPUCTHKH JTOCATAETHCS 3MEHILICHHAM YaCTOTH 00epTaHHS.

Jlnst Toro mo0 3a JaHOI0 XapaKTEPHCTHKOI 3a YacTOTH

oOepTaHHs n MOOYIyBaTH XapaKTEPUCTUKU 3@ YACTOT OOEpTaHHS 1,
Ny, ..., N;, KOPUCTYIOTHCS 3aKOHAMH IPOMOPLUIHHOCTI i yac poboTH

BIJIIEHTPOBUX HACOCIB 13 PI3HOI0 YaCTOTOI0 00epTaHHS PoOOUYOro
kosieca. CyTHICTh TepepaxyHKy MOXKHa TOSCHUTH Ha MpUKIai
xapakrepuctuk Q —H. Ha kpuBiit Q — H, sika BiJioBia€ 4acToTi

obepTaHHs 7, HaHOCAT, TOukh @, b, ¢, d i e (puc.10.5a) 3
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xoopaunaramu Q,, H, it. 1. ITotim 3a popmynamu Q, =Q, (n,/n)

. 2 .
1 H,=H (nl/ n) 00YHCITIOIOTh KOOPJMHATH TOYKH a1. AHAJIOTIYHO
00YHCITIOIOTh KOOPAUHATH TOYOK D1, C1, d1 1 €1. 3’€IHABIIHM TIABHOIO
KPUBOIO 1[I TOYKH, OTPUMYIOTh KpUBY Q — H Hacoca 3 94acTOTOO
oOeptanHns n1. Takoxk MO>kHA OOyayBaTu 1 KpuBi Q — H 3a yactotu
oOepraHHs 12 1 n31T. 1. 3’ €1HABIIX NOAIOH] TOUKHU (a, a;, a,, ..., 4;;
b, b, b, ..., b it 1) kpusumu, orpumyroTs napaGosnu mMoAIGHUX
PEXUMIB, YC1 TOUKH SKHUX MMO/AI0HI 32 4aCTOTOI OOEpTaHHS.

Slkmo Ha kpusi (Q—H) , (Q—H) iT. 1. HaHECTH TOUKH 3

n n

PIBHUMH K. K. 1. 1 3’€HATH iX KPUBUMH, TO MOXXHA OTPUMATH TaK
3BaHy YHIBEpCaJIbHY XapaKTEPUCTHKY HACOCa JUISl YChOTO Jlialla3oHy
gactotr obepranns (puc.10.56). Ha Taky XapakTepHCTHUKY JIETKO

HAHECTH T[IOJIE Hacoca 3a YMOBH 3aJ@HOrO0 piBHA K. K. [I.
(3amrTpuxoBaHa yacTuHa Ha pucyHky 10.5 6 mix minismu K i m).

10.2 XapaKkTepHCTHKH CHCTEMH i po00YHIl pPe:KUM HAcCOCa

Busnauntu B sskoMy pexxuMi OyJie mpalioBaTH HAcOC, MOYKHA
JIMIIE 32 YMOBH, SKIIO BiJIOMa XapaKTEPUCTHKA CHCTEMH, B SIKY Il
HAcoC MojAa€ pPiAuHYy. Y HaWOpOCTINIOMY BHIQJAKy CHUCTEMa — Iie
HanipHUi TpyOOmpoBia, L0 3’€lHYE Hacoc 13 OakoM. Sk Bigomo,
Harip, CTBOPIOBAaHUM HACOCOM, CKJIaJa€ThCs 3 TEOMETPUYHOT BUCOTH
nigiiomy piguHu H . 1 cymMH TigpaBiIiyHHX OmopiB Ah:

H=H_.+ZAh. (10.2)

Benuunna XAh 3amexuTh Big JiaMeTpa 1 JOBXKHHHU
TpyOOTIIPOBOTY, MIOPCTKOCTI MOTO CTIHOK, YMCJIA MICIEBHX OIOPIB 1
BUTPATH PiAUHU.

XapakTepucTUKy CcUCTeMH OyayioTh TakuM uuHOM. Ha
rpadiky mpoBoasts npsamy PD, ska e mapamensHOM0O OCi abcrme i

poxoauTh Bij Hel Ha Bincrani H . (puc. 10.6). Bubuparots nexinbka

sHauenp Butpatn Q;, Q,, Q,, ..., Q,, obuuciOOTH BiAMOBIAHI

HUM
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0 q

Pucynok 10.5 — IlIpuknao nodyoosu xapaxmepucmuk HAcocie:
a — 3a 3MIHU Yyacmomu 0bepmannsl; 6 — YHI6epCantbHol
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T
Frod
R O
/ 0; 02 Qs Q A
Pucynok 10.6 — Cninvna xapakmepucmuka Hacoca i Halnpocmiuioi
cucmemu

3HaueHHS XAh, BiKIagaloTh i 3HAYEHHS Yropy Bif mpsmoi H, y
TOYKaxX, IO BIAMOBIAIOTh BUOpPAaHUM 3HAYEHHSM BUTpPATH, 1
3’€JHYIOTh OJICp)KaHI TOYKH IUIaBHOIO KpuBowo. Bemmumny H )
HA3WBAIOTh CTATHYHOIO CKJIQJIOBOI0 XApaKTCPUCTHKH CHUCTEMH
(Ho, =H,), a BenmnuuHy XAh — JuHaMigHOIO (H i :ZAh)

ko B cucreMi iCHye PI3HULSA THCKY p MDK BEPXHIM Ta HHXKHIM
PIBHSMHM PIAMHMU, TO CTATHYHA CKJIa/l0Ba Habepe BUTIISAY

He, =H,+X
o)

Sk 6auumo 3 pucynka 10.6, 11 300pakeHOi Ha HBOMY CXeMi
BBIMKHEHHSI Hacoca B CHUCTEMY € MOXIIMBUM IJIMIIEC OJUH PEKAM
pobOTH Hacoca, IO BiANOBiAAa€e Hamopy i mojaayi B Touli 4 Horo
XapakTepuCTUKU. Touky A Ha3WBalOTh POOOYOI0 a00 PEKUMHOIO
TOYKOIO.

Ha mpaktumi cxema BBIMKHEHHS Hacoca, 300pakeHa Ha
pucynky 10.6, tpamnserbes pigko. Haifuacrimme Hacoc mija’ €IHYIOTbH
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Pucynok 10.7 — Cninvni xapaxmepucmuku nacoca i cucmemu:
a — nio yac nooagamHs y 6ax 3i 3MiHHUM pi6HeM 34 NOCMIIHO20 Pi6Hs
6 Oxrcepeni; 6 — nio yac pobomu Hacoca nio 3aIU60OM i3 3MIHHUM PIGHEM

y Ooicepeni (pesepsyapi)
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MiaKOHTpOAbHA eKcnyaTauia o6a1agHaHHA HaCOCHUX CTaHLLIN
o Oaka 3a cxemoro, HaBeneHow Ha pucyHKy 10.7 a. ¥V mpomy pasi
pexuM poOOTH Hacoca Oyzie 3MIHIOBAaTHCS Y Mipy HAaIllOBHEHHs 0Oakxa,
OCKUIbKA CTaTMYHA CKJAQJoBa CHCTEMH 3pocrae. Y Tepion

HAIlOBHEHHs 0Oaka Iojlaya Hacoca 3MiHIOEThes Bin Q, Ha mowaTky

HanoBHeHHs (piBeHb 1-1) no Q, — y kinui (piBeHs 2-2). Pi3Huus B

MoIaBaHH1 Hacoca Oyjie 0coOJMBO ICTOTHOIO 3a BEJIMKOI BUCOTH Oaka,
HEBEJIMKOMY 3arajlbHOMy TE€OMETPUYHOMY MiJHOMI 1 TOJOTIH
XapakTepucTuli Hacoca. Jlyigs NpakTUYHUX pO3pPaxyHKIB IpHU
BU3HA4YEeHHI po00dY0i TOYKM HAcoca, BBIMKHEHOTO B CHCTEMY 3a
cxemoro, 300paxkeHoro Ha pucyHky 10.7 a, HeoOximHO OymyBaTH
XapaKTEPUCTHKY CUCTEMH, SIKa BIAMOBIAA€ PO3PaxXyHKOBUM PiBHSIM
BOJIU B pe3epByapi.

Ha pucynkax 10.6 i 10.7 a HaBeneHi XapaKTEpUCTHKH HAcOCa,
IO MpAIo€e 31 BCMOKTYBAHHSAM 32 MOCTIMHOTO PiBHS BOIM B JIXKEpei
(pe3epByapi). S0 HacoC MpaIroe 3 MmiaAmopoMm (ITi 3aTUBOM) a0o 3a
NepEeMIHHOTO piBHS B JDKepeni (pe3epByapi), TO CIHUIbHY
XapaKTEPUCTHKY HACOCA 1 CUCTEMH OYAYIOTh 33 CXEMOI0, 300payKEHOI0
Ha pucyHKky 10.7 6. [Ipu npomy 6epyTh HAHOUIBII HEBUT1IHUN PEXXUM
poOoTH Hacoca — HaWHWXKYMKA pIBEHb BOJAU Yy HNpUIMaIbHOMY
pe3epByapi 1 HaBUIIMI y HanlipHOMY 0aKky (Touka 42). B ycix iHmux
BUIIAJIKaX Hacoc Oyze mpairoBaTH 3 OuIbIIO0 nojadeto. Haiibinbia
nojayda Oyze 3a MiHIMaJIbHOTO PiBHA B 0aKy 1 3a MaKCUMaJbHOIO B
JpKepernti (Touka A1).

Cxewmu, HaBezneHi Ha pucyHkax 10.6-10.7, BigHOCATH 10 Tak
3BaHUX MPOCTUX CXEM, B SIKHUX HACOC 1 HAMipHHUM Oak 3’€qHYE JIHIIE
OJIMH HamipHUil TpyOompoBix 0e3 BiAramyxeHb 1 MOMYTHUX BiIOOPiB
Bo/M (0e3 monmyTHUX BUTpaT). Ha mpakTui »x 4acTiiie TparisitoThCs
BUNIAJIKM pOOOTH HACOCIB y CKIQJHUX CHCTEMax, KOJM BOJA BiJ
Hacoca MoJMAEThesl B Oak yepes BO}IOHpOBIJIHy Mepexy, ToOTo depes
JIeKiIbKa TMOCTIZIOBHO 1 TMapajelibHO 3 €IHAaHUX MK Co00k0
TpyOOIIpOBO/IB, fKI MaioTh BiAOOpU (BUTpaTH) BOAM y Oararbox
TOYKax. Y TaKMX BHIIaJKaX 3a3BUYail 3aCTOCOBYIOTh CHEIiaJIbHO
po3po0IieH] MpHUKJIaAHI MPOTrpaMH 3 PO3PaXYHKY pPO3TalyKeHHX
TpyOOIPOBO/IIB.
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10.3 [MapanesbHa podoTa BiILIEHTPOBUX HACOCIB

Hacocu B HacocHUX CTaHIIX Ta BEIMKHUX YCTAaHOBKAxX
3a3BUYail MPaIOIOTh CIUIBHO, TOOTO ACKIIbKAa HACOCIB IMOJAOTh
piauHy B 0JIHY cucTemMy. BogHodac HacocH MOXKYTh OyTH BBIMKHEH1 B
CHCTEMYy TMOCHiZOBHO (mochioBHA poboTa) abo mapaneiabHO
(mapanenpHa pobota). [TapanenbHOI Ha3WBAIOTh OJTHOYACHY POOOTY
JeKITBKOX HACOCiB, NPUENHAHMX HANIPHUMH MOATpyOKaMH 10
3araJibHOi CUCTEMH.

Iapanenvna poooma eioyenmposux Hacocié 3 0OHAKOGUMU
xapakxmepucmuxkamu (puc. 10.8 @). Jlnst Toro mob6 moOymyBaTH
CyMapHy XapaKTEPUCTHKY IUX JBOX HACOCIB, HEOOXIJHO TOJBOITH
abcrucyu (momavi) XapaKTEPUCTHKKA Hacoca 3a OJTHAKOBUX OpAMHAT
(naropiB). Hampukmaa, s 3Haxo/pkeHHS Touku b cymaproi
XapaKTEPUCTUKHA HEOOX1THO MOABOITH BIAPI30K ab (ab =ab ) Taxum

caMMM  cnocoOOM  3HAaXOIATh ¥  IHOI  TOYKH  CyMapHOI
XapakTepucTuku. Poboua (pexxrMHa) TOUka 2 B IIbOMY BUIIAAKY Oy/e
po3MillleHa Ha IMEpPeTHHI CyMapHOi XapaKTepUCTHKU HAcOCIB 13
XapaKTEePUCTHKOIO CUCTEMHU.

3aranpHa 1mojava Iij Yac rnapajieibHOoi poOOTH JIBOX HACOCIB

XapaKTepU3yeThesi abCIucoro Touku 2 i jgopiBHioe Q,,,, Hamip
abo H,. o6

BCTAHOBHTH, B IKOMY PEKUMI MPaLIO€ KOXKHUM 13 HACOCIB, HEOOX1IHO
IPOBECTU 3 TOUKM 2 JIHIIO, MapajenbHy oci abciuce. AGcruca, 110
BIJIMIOBIAa€ TOYLl MEPETHHY L€l JiHIT 3 XapaKTepUCTUKOIO Hacoca
(Touka 1), BU3HAUa€e BUTpATY, a OpAMHATA — HAIp KOKHOTO 3 HACOCIB,
IO MpalioTh napanenbHo. OTke, Hallip, CTBOPIOBAHHUM KOXHHUM
HACcOCOM, JIOPIBHIOE HAIopy, CTBOPIOBAHOMY JIBOMa HacOCaMH IpH iX
napayiesbHIi poOoTi, a Mmojjaya KOKHOTO Hacoca JIOPIBHIOE TTOJIOBHHI
CyMapHOi 1mojayi ABOX HACOCIB.

SAxmo 6 B 110 CUCTEMY PIJIMHY TI0/IaBaB JIMIIIE OJJWH HACOC, TO
pPEeXUM HOro poOOTH XapakTepu3yBaBCs O HAmopoM 1 Mojavero y

touri 5. Sk Gaummo 3 pucynka 10.8 ¢ ioro momaua Q, Oyma 6

BilNOBigae opaumHaTi Touku 2 i jgopiBHIOE M,

OUTBIIIO0, HDK Y BUNIAKY MapajieabHOI pOOOTH 3 IPYTUM HACOCOM.
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Pucynoxk 10.8 — Xapakmepucmuku napanenvnoi po6omu 060x
8i0uenmposux Hacocie 6 0OHIN cucmemi:
a — 3 OOHAKOBUMU XAPAKMEPUCTUKamMU, 6 — 3 pisHuMu
xapaxmepucmuxkamu
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OT1xe, cymapHa 1mojiaya HacocCiB, SIK1 MPAIIOIOTh MapajieIbHO B
CHUIBHIN CHCTEMI, € MEHILIOI, HK CyMa IMO/ayi UX CaMHUX HacoCiB
i yac ix okpemoi po6otu. L{e BinOyBaeTbCst BHACIIIOK TOTO, IO TIPH
301IbIICHH] 3aralbHOT BUTPATH PIIUHM 3POCTAIOTH BTPATH HANOPY, a
OTXe, 3poCTa€e 1 Harip, HeoOX1THUH TSI TOIaHHS TaHO1 BUTPATH, 110
00yMOBITIO€ 3MEHIIICHHSI ITO[a4i KOXKHOT'0 HAcoca.

KoedimienT koprcHOI Al KOXKHOTO 3 HACOCIB, IO MPAIIOIOTh
napaselbHO, XapaKTEePU3YEThCS MOTO K. K. 1. Y TO4YIll 4 Ha mepeTuHi
kpuBoi Q—77 3 MEepIECHUKYIAPOM, OIYIICHUM 13 TOukH 1. Ik 6aunmo

3 pucynka 10.8 ¢, k. k.. KOXHOTO 3 HAacoCiB, IO MpPAaLIOIOTh
napajieJIbHO, TaKOXK BIJIPI3HAETHCS BiJI K. K. JI. HAcOCa ITiJT 9ac OKPeMoi
poOOTH, SIKHI XapaKTepU3Y€ETHCS TOUKOIO 3.

IToTyXHICTh KOKHOTO 3 HACOCIB, 1110 IPALIOIOTh MapajeabHo,
XapakTepPU3yeThCs OTYKHICTIO B Touwi 7 Ha kpuBid Q—N , Toxi sk
HOTYXKHICTh HAacOCa, L0 MPALI0E€ OKPEMO, BU3HAYAETHCS MOTYKHICTIO
B TOYII 6.

I1ixg yac moOyOBU CyMapHOT XapaKTEpUCTUKU TPbOX HACOCIB,
0 TPaIOlTh MapajeilbHO, HEOOXIMHO MOTPOITH abcuucu
XapaKTEePUCTUKN KOXKHOTO Hacoca. Pexxum poOGOTH TphOX 1 Oinblie
HACOCIB MMiJ Yac iX MmapajesbHOTO BBIMKHEHHS BU3HAYAETHCS TAKHUM
caMHMM YHMHOM, sK 1 y pa3i nmapanesnbHoi poOOTH JBOX HacociB. Y pasi
30UIBIIEHHS] KUTHKOCTI HACOCIB, IO TMPAIIOIOTh MapajieiabHo, abo
3011bILIEHHSI ONOPY CUCTEMHM, HAIIPUKJIAM, MiJl YaC BUMKHEHHSI OJIHi€l
3 JUISTHOK BOJIOBO/IIB, IO TapaJiebHO MPAaIlO0Th, MiJ Yac aBapii,
1oJja4a KO>KHOTO OKPEMOTo Hacoca 3MEHIIYEThCS.

[TapanenbHa poboTa 0JJHAKOBUX HACOCIB Ha OJHY CUCTEMY €
€(EeKTUBHOIO 3a TOJIOTUX XapaKTepUCTUK CUCTEMHU 1 KPYTHX
XapaKTEePUCTHK HACOCiB. 3a KpYyTOI XapaKTEPUCTHKH CHUCTEMH,
HANpUKJIa] 3a Majoro JiaMeTpa HamipHOTO TPyOOmpoBOaY,
napajnenbHa poboTa MOXKE BUSBUTUCH HEE(EKTHBHOIO, OCKUIBKH Y
pasi mija’eIHaHHA 10 MEPIIOTo Hacoca Ipyroro abo TPEeThoro Hacoca
nojiaua 3pocTae He3HAUHO.

OnHakoBi Hacocw s mapaneiabHOi poOOTH HEOOXiTHO
BUOMpATH TaKUM YMHOM, 1100 ONTHUMAaJIbHA TOYKA XapaKTEPUCTUKU
BIJIMIOBiJjajla HANOPy, BUPaxXyBaHOMY JUIsl TIOJIAaHHS yCi€i BUTpaTH B
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NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN
CHUCTEMY, 1 T0/1aul, 110 JOPIBHIOE 3arajibHIi BHUTpATi, MOIICHIN Ha
KUTBKICTh YBIMKHEHHX OJJHAKOBHUX HACOCIB.

Iapanenvna poboma eioueHmposux Hacocié i3 pi3HUMU
xapakmepucmukamu. Hacocu 3 pi3HUMH XapaKTePUCTUKAMHU
MO’KYTh MPAIIOBATH MapalieIbHO JHUIIE 32 MEBHUX YMOB 3aJIEKHO Bij
CHIBBIHOIIEHHS XapaKTEPUCTHUK IIMX HACOCIB.

[IpoanaizyBaTH MOMUIMBICT 1 JOLUIBHICTh MapayiebHOI
poOOTH HACOCIB 3 PI3HUMH XapaKTEPHUCTUKAMHU MOXHA, CyMIlal0un
XapakTepUCTUKH HacociB 1 cucremu. Ha pucynky 10.8 6 HaBeneni
xapakrepuctuk HacociB | 1 1. Sk 6aunmo 3 pucynka, Hacoc |l ctBoproe
MeHIMii Hamip, HiXK Hacoc |. Tomy Hacoc |l moxe mpaimroBatu
napayieiabHO 3 HACOCOM |, JHIe MOYMHAI0YH 3 TOYKH, € CTBOPIOBaHI
HUMH Hanopu € piBHuMH (Touka C Ha puc. 10.8 6). Xapakrepucruka
CHiIbHOT POOOTH HACOCIB (CyMapHa XapaKTEPUCTHKA), IIOYUHAIOYH 3
toukn C, OyayeTbcs LUISIXOM JOJaBaHHS aOCIUC XapaKTEePUCTUK
HacociB | 1 Il 3a omHakoBMX opaWHAT (HAMOPIB, CTBOPIOBAHHX
Hacocammu).

Jlnst BU3HA4YeHHsS CyMapHOi Toja4yi HEOOXiAHO 3 TOukH A
(TOYKHM TepeTHHY XapaKTePUCTHKH CHCTEMH i3 CYMapHOIO
XapaKTepUCTHKOIO CHuIbHOI poboTu HacociB | 1 |l) mposectu miHito,
napaieiabHy OCi OpJMHAT, fKa Bifciue Ha ocl abcuuc BIAPI3OK, IO

Bigmosinae Butpati Q,,,, fKa MHOJA€TbCA JO CHUCTEMH oOOOMa

Hacocamu. [logady KOXKHOTO 3 HACOCIB, IO CHIIBHO MPAIlOIOTh,
MOYKHa 3HaWTH, MPOBIBIIH 3 TOUKU A MpsAMY, MapajielbHy ocl a0CIHC.
[lepetun miei mpsmoi 3 xapakrepuctukamu HacociB | 1 Il nmae
BianoBiaui Toukam 1' i 2' 3Hauenns momay Q| i Q.

Sk 1 B pa3i nmapanenbHOi poOOTH JBOX HACOCIB 3 OJIHAKOBUMU
XapakTepUCTHUKaMM, CyMapHa Iojaya JBOX HAacOCIB € MEHIIOI 3a
CyMy ToJIa4 KOXKHOTO 3 HacociB okpemo. Ha pucynky 10.8 6 6aumnmo,
mo Q,+Q, >Q,,,. KpuBa mnoryxHocti HacociB, L0 CHiIFHO

IpaIOI0Th, OYIYyEThCS TaK camo, SIK 1 B pasi CIIJIBHOI MapaieabHoi
poOOTH IBOX HACOCIB 3 OAHAKOBUMHU Xapaktepuctukamu. Koedimient
KOPHCHOI il JeKUTbKOX (HAampWKIaJ, IBOX) HACOCIB 13 PI3HUMH
XapaKTEePUCTUKAMH MOYKHA OOUYHCITUTH 32 (HOPMYJIIOIO
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10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

Mo = M’
Qo (103)
nony
e ;i — K. K. 1. HacociB BignoBigHo | 1 1l iy yac po6oTu

B pexumi Q) 1 Q.

[MpuHIMn MOOYMOBH XapaKTEPUCTUKU TapalieIbHOI poOOTH
PI3HUX HACOCIB 3aCTOCOBYIOTH 1 Ui MOOYJOBH XapaKTEPUCTHKH
napajieiabHOiI POOOTH NEKITBKOX OJHAKOBHUX HACOCIB, KOJM MOJAYy
OJIHOTO 3 HUX PETYJIIOI0Th 3MIHOI YaCTOTH O0EpTaHHS.

Ha mpakTuii TparuisitoThCsl BUIAIAKU, KOJIH O MapaieabHOi
pOOOTH MIAKIIOYA0Th HACOCH, PO3MIIIICHI HAa 3HAYHIN BIJICTaHI OJUH
Bim oxHoro (puc.10.9). Jms Toro mo0 mNpaBHIBHO OIIIHUTH
napajelibHy poOOTy HAcCOCiB y TaKOMY pa3i, HEOOXiTHO 3BECTH iX
XapaKTEePUCTHKH 710 OHiel ToukH (Touka a Ha puc. 10.9). Hexryrouun
BTpaTaMHy Ha JUISHII BiJ Hacoca 2 10 TOYKH d, MOKHA TTPHIHSITH, 110
XapaKTEepUCTUKA Hacoca 2 B I TOYIll TOTOXHA HOTO IMACIOPTHIN
XapaKTEepUCTHIL.

Jlis 3BeneHHs XapaKTepUCTUKH Hacoca 1 110 TOYKH a
HEoOX1HO  moOyayBaTh  HOTro  JpocelbHy  abo  3BeleHy
XapaKTePUCTHUKY BIIHOCHO OCi ITi€1 TOYKH, TOOTO BiTHATH BiJl OpAUHAT
NacHOPTHOI XapaKTEpUCTUKU Hacoca BTpPAaTU HAIMOpy Ha IUISHIN BiJ
Hacoca 1 110 Toukn a (kpusa (Q—H) _ na puc. 10.9).

ITixg yac moOyn0BU XapaKTEPUCTUKU CHUIBHOI pOOOTH HAcOCIB
112 (kpua (Q-H), ,) HeoOXiHO cKiacTH abCUHMCH KPUBHX
(Q-H),, i (Q—H), 3a onHAKOBMX HAmopis, TOOTO CKIACTH
XapaKTepUCTUKU HACOCIB, MIPUBEACHI A0 OJHIET TOUKH (B LIbOMY pasi
70 TOYKU a). BomHodac XapakTepucTuky cuctemu (kpuBy p—A)
OyAYIOTh JUISl JUISHKH a —6 TpyOONpOBOAY.

3a TakUM CcaMHM TIPUHIMIIOM MOXXHa TOOYIyBaTH
XapaKTePUCTHKH TPHOX 1 OLIbIIIE HACOCIB, K1 pO3MIILIEH] Ha 3HAYHUX
BIJICTAaHSIX OJIMH BIJl OJHOTO 1 MOJAIOTh PIMHY B OJWH CIUIbHUMA
HamipHUHI TpyOOIpoBi.
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H (Q'H)fa +7

0 3,
Pucynok 10.9 — Xapakmepucmuka napanensnoi pooomu 6 00un

mpyoonpoeio 080X HACOCI6, YCMAHOBIEHUX HA 3HAYHIN 8i0cmaHi
00UH 8i0 00H020

Metoauky moOyAOBH 3BEIEHUX XapaKTEPUCTHK HACOCIB
MOYKHa BUKOPHUCTATH HE JIUILE /ISl BU3HAUCHHS PEXKUMY MapaiebHOT
po60TH HAcOCIB, PO3MIIIIEHUX Ha 3HAYHIN BiJICTaHI OJIMH Bij OJHOTO,
a ¥ g nmoOynoBM XapakTepUCTUK HACOCIB, IO MapajelbHO
MPAIIOI0YHX, B OJHIM HACOCHIN CTaHIIT 31 CKJIQJHUMHU KOMYHIKAIIIMH
TpyOONpoBOiB. Y 1bOMY pa3i XapaKTEpPUCTHKY KOXHOI'O 3 HacoCiB
HEOOXITHO TPHUBOJWUTU 1O OJHIET TOUKH, HAMPHUKIAI TO BHUXOIY
HaIMipHOTO TPYOOIPOBOTY 13 CHOPYAM CTAHIIi1, BpaXOBYIOUH BOJHOYAC
yc1 MICIIEB1 OMOPU Ta OMOPH MO JOBKHHI TPYO ycepeauHl HaCOCHOT
cTaHLii (BTpaTH B KJalaHaX, 3aCyBKaX, MOBOPOTax IMOTOKY TOIIO).
TakuM uuHOM, mWiJ 4Yac MOOYAOBH XapaKTEPUCTHKU CIUIBHOI
(mapasnenbHOi) poOOTH HACOCIB CYMYIOTh IPOCENIbHI XapaKTePUCTHKH
KO)KHOTO 3 HAacOCiB, IO TpaIiolTh, a HEe IX MaclopTHI
XapaKTEPUCTHKH.

Axmo B Toukax 1 1 2 (muB. puc. 10.9) po3mimieHi He okpemi
HACOCH, a HACOCHI CTaHIi 3 JeKUIbKOMa HAacoCaMH, TO
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10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

XapaKTEePUCTUKY CIUIBHOI pOOOTH IIUX HACOCHUX CTaHIlN OyIyIOTh
THUM CaMHM CIIOCOOOM, JIMIIE 3aMiCTh XapaKTePUCTHK Hacoca OepyTh
XapaKTEPUCTHKH HACOCIB, IO MPAIOIOTh MMapajelibHO, BiAMOBIIHO B
toukax 1 i 2. TakuM YMHOM MOKHA OJIEPKATH XaPAKTEPUCTUKY
CIJTBLHOT pOOOTH JIBOX 1 OLJBIIIE HACOCHUX CTAHIIIN, IO MPAIIOIOTh B
OJIHIN cUCTEMI.

10.4 MocainoBHa podoTa BilIEeHTPOBHUX HACOCIB

BigneHTpoBi HacCOCH MOXKHA M1 €IHYBATH 10 OJHI€T CUCTEMHU
MOCIiJOBHO, TOOTO HAMipHMIA MaTPpyOOK OJHOTO HacOca MiKII0Yat0Th
JI0 BCMOKTYBJIBHOTO MAaTpyOKa iHIIOTO Y THX BHUITaJKaX, KOJIW HAIIIp,
CTBOPIOBaHMI OJHMM HAcCOCOM, € HEJJOCTaTHIM JJIS TTOJIaHHS PIUHU
Ha 33/1aHy BHCOTY, 400 B TUX BUITaIKaX, KOJH ITOCIIiJOBHE BBIMKHEHHS
HACOCIB JI03BOJIsSI€ 3a0€3MeUNTH NOJaBaHHs PO3PaXyHKOBOI BUTPATH
NP 33aHIld XapaKTEPUCTHUI CUCTEMH.

[lin yac moOymoBM cXeM 13 TMOCIIJOBHO BBIMKHEHHUMU
HacocaMu HeOOXiAHO OOOB’SI3KOBO MEPEBIPUTH 1 MOTOAMTH 13
3aBOJIOM-BUPOOHMKOM, Ha KU NPUIYCTUMUH THCK pPO3paxOBaHUN
JIpyruii (3a HAaPSMOM PYXY PIAMHH) HacoC. SKIO IPUITYCTUMHUMA THCK
€ MEHIIMM 3a CyMapHHH THCK, CTBOPIOBAaHUI JBOMa HAacOCaMH, TO
TaKMi HACOC 3aCTOCOBYBATH B Taklii CUCTEMI HE MOKHA.

Jns moOyaoBUM CyMapHOi XapaKTEpPUCTHKH HAcOCIB, IO
MMOC1TOBHO MPAIIOIOTh, HEOOX1THO CKJIACTH OpJIMHATH
XapaKTepUCTHK IIMX HACOCIB 3a OJIHIET 1 Ti€i camMoi mojaayi, OCKiIbKU
Hamip, CTBOPIOBAaHWA HAacocamy, M0 TIOCHIJOBHO IMPAIIOIOTh,
JIOPIBHIOE CyMi HaropiB, CTBOPIOBAaHUX KOKHHM 13 IIMX HAcociB. Y
pa3i TOCTIIOBHOI poOOTH JBOX HACOCIB 3  OJIHAKOBUMU
XapaKTepUCTUKAMH OpAMHATH (32 1€l 10/1a4i) NOBOIOIOTh.

Ha pucynky 10.10 300paxeHa cymapHa XapakTEpHUCTHKA TIBOX
OJTHAKOBHMX HACOCIB 3a iX MOCHIZOBHOI poOOTH Il BUNIAJKY, KOJIU
KOKHUH 13 HUX OKPEMO HE MOXKE TiIHSATH BOAY Ha 3a/laHy BHCOTY
(ockinbku H > H,).
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Pucynok 10.10 — Xapaxmepucmuxa nociiooeHoi pobomu 080x
00HAKOBUX HACOCIB:

a— ons eunaoky H, > H,; 6 —oxs eunaoky H, < H,

XapakTepucTHKa CHuIbHOI poOOTH JIBOX HACOCIB Ofep)kaHa
HUIXOM TIOJABOEHHS OpPJUHAT XapaKTEpUCTUKU KOXKHOTO Hacoca,

Hanpukiag opauHatid f, B Toumi 6 3a mogaui Q,. PoGoua Touka

MIOCJTIIOBHO BBIMKHEHUX HacociB (Touka 4 Ha puc. 10.10 @) nexurs
Ha TIepeTHHI KPUBOI CHUIbHOI poOOTH HACOCIB 13 XapaKTepUCTHKOIO
CHCTEMH.

Hacocu BMHKarOTh MOCIAOBHO W y TUX BUIA/IKaX, KOJIH OJUH
HacocC 3AaTHHUH TO/IaTH BOJY B CHCTEMY, aie He 3a0e3nedye 3aganoi
nomaui (H, <H,). TloOymoBa cymapHOi XapaKTepHCTHKH JBOX
OJTHAKOBMX  HACOCIB /Ui TaKOro BHUMAJAKy IIOKa3aHa Ha
pucynky 10.10 6. fx BOGaunMo 3 TBOTO PHCYHKA, MOCIiJTOBHE
BBIMKHEHHS HaCOCIB J103BOJIsi€ 30UTBIIMTH HE JIUIIIE HaIlip, a i mojauy
PIIVHHU.
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10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

Y pa3i mOCHIAOBHOTO BBIMKHEHHS [JIBOX HAcOCIiB 13
HEOJHAKOBUMH XapaKTEPUCTUKAMH CyMapHY KpHBY iX CIHUIbHOT
poboTH OyAyrTh HUIAXOM JOJAaBaHHA OPAUMHAT XapaKTEPUCTHK
KO>KHOT'O 3 HACOCIB, 1110 TIOCIIiIOBHO MPAILOI0Th, 32 OJHAKOBHUX MOJIaY.

[lin yac mepekadyBaHHS PIAVMHA Ha BEJIMKI BIiACTaHI 3a
3HaYHOTO T€OMETPHUYHOTO MiJHOMy 1HOAI HEOOXiJHO pO3MIillyBaTH
HAcOCH, IO IOCNIJIOBHO MPAIOTh (a00 HACOCHI YCTaHOBKH), Ha
3HaYHHUX BIJICTAaHSAX OAMH BiJ OJHOrO, OOJAINTOBYIOUM TaK 3BaHI
CTaHII{ MiKadyBaHHS. XapaKTePUCTUKY CIIJIbHOT poOOTH HACOCIB Y
TakOMy BHIAJKy OyayloTb y CHOCOOOM, HaBEAEHUM Ha
pucynky 10.11. 3a 3amanuMu XxapakTepucTukamu HacociB 1 (kpuBa
ab) 1 2 (kpuBa 62) COYAaTKy OYIyIOTh JIPOCEIbHY XapaKTePHCTUKY
Hacoca 1 BigHOCHO TOYKM /] (TOYKM MPHUEAHAHHS TPYOOIPOBOIY 10
Hacoca 2). [l uporo 3 OpAMHAT KPUBOi @6 BiTHIMAIOTH T1IpaBIivHi
BTpaTd Ha AUIAHLI 1-/[, KOpUCTYIOUMCh XapaKTEPUCTUKOIO I[OI'0
TpyOorpoBoay (kKpuBa eorc). OnepxaHi TaKUM CHOCOOOM OpAMHATH
JPOCEIbHOI XapakTepUCTUKM Hacoca 1 (kpuBa au) HOJAaOTh [0
OpAMHAT XapaKTEpPUCTHKH Hacoca 2 1 OTPUMYIOTh CyMapHY
XapaKTepUCTHKY CMUIbHOI poOoTH HacociB 11 2 (kpuBa k).

[loOynyBaBmIM 3 TOYKM 3 XapaKTEPUCTHKY HAMipHOIO
TpyOONpOBOY BiJl Hacoca 2 10 pe3epByapa (KpuBa 3M), 3HAXOASTh
pobOouy TOuKy A nAaHOi cucTteMu TpyOompoBoaiB 1 HacociB. Sk
BU3HAUUTH Halip, CTBOPIOBAHUI KOXXHMM 13 HAcociB, 0auuMo Ha
pucynky 10.11.

Sxmio B Toukax 1 1 2 BcTaHOBIEHO JeKiibKa (1Ba abo TpH)
HACOCIB, IIO MapajelbHO TPAIfOI0Th, TO 3aMICTh XapaKTEPHCTHK
OKpeMUX HacociB (KpUBI ad 1 62) HAHOCITH XapaKTEPUCTUKU HACOCHUX
YCTaHOBOK, IO MapajeabHO MPAIIOI0Th Y JaHIi TOYII, 1 JaJi YHHITH
TaK caMo, fK 1 B pa3i CIiJIbHOI poOOTH JBOX OKPEMHUX HACOCIB.
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Pucynok 10.11 — Xapaxmepucmuxa nociiooeHoi pobomu 080x
Hacocis, yCmaHo81eHUX Ha 3HAYHIN 6I0CMAHI 00UH 610 00HO020

10.5 Iepexiani npouecu i criiikicTs podoTH Hacoca B cucreMi

[TepexiqHUMU Ha3UBAIOTh MPOIIECH, B KX MapaMeTpy Hacoca
(Q, H, N, n) 3MIHIOIOTBCS 3 dYacoM. [lpukimamamMu mepexigHux

MPOIECiB MOXYTh CIYKUTH IIyCK Hacoca, KOJIM BCl TMapameTpu
3MIHIOIOTECA Bij 0 10 HOMIHAIBHUX 3HAYEHb, a00 3yMMHEHHS Hacoca,
KOJIM TIapaMeTpy Hacoca BiJl 3Hau€Hb, [0 BIAMOBITAIOTH poOOUYOMY
pexumMy, 3MIHIOIOTHCS 710 0 200 BiJ’ €eMHHMX 3HAYeHB. PO3yMiHHSI SIBHIII,
10 BUHUKAIOTh MiJ Yac MEPeXiAHUX MPOIECIB, € HEOOXIMHUM IS
YCBIIOMJICHHSI TPaBUJ MYCKY 1 3yNHWHEHHS HACOCHUX arperariB i
OpIEHTYBAaHHS TiJ YaC BUHUKHEHHS EKCTPEMAIbHHUX (aBapiiiHUX)
CUTYyaIli}.
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10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

YV HalOUIbII 3aralIbHOMY BHIIA/IKY, KOJIM HACOC, 1110 TIepedyBae
i 3aJMBOM, IE€peKauye pPiTUHYy B €MHICTb, € MOXKIMBHUMH BiCIM
PEXKUMIB pOOOTH CUCTEMU:

— 1-ii pexxuM — HACOCHMH mNpsSMOro oOepTaHHS, TOOTO
3BUYAMHUI pexXUM POOOTH HACOCHOTO arperara;

— 2-ii — mpoTuTeyiitHuii abo TanbMiBHUHI, IiJ] 9acC SIKOTO MiCIs
BTPaTH INPHUBOJA POTOP HAacoca IPOJOBXKYE OOEpTaTUCh y TOMY
caMOMy HaIpsMKy, a piAWHA Teue B MPOTWICKHOMY TIEPIIOMY
PEKUMY HalpsIMKY;

— 3-ii — TypOiHHUI TpsMOTO 00epTaHHS, KOJIH POTOp HAcOCa
MiJ] 1i€10 3BOPOTHOI Teuil piIMHU MOYMHAE 00EPTATUCH Y 3BOPOTHOMY
HaIpsMKY;

— 4-if — riapaBIiYHOTO rAIbMYBaHHS;

— 5-i1 — HacOCHMI 3BOPOTHOrO OOEPTAHHSI, IKUH € MOKIIMBUM
JUIIe B pasi, KOJM MICls BTpaTH MPUBOJAA HAMIpHUI TPyOOmpoBif
CTHIOPOKHIOETHCS;

— 6-if — raJbpMiBHU;

— /-1 — TypOIHHUI 3BOPOTHOIO OOEpTaHHS, 3a SKOIrO IMOTIK
pYXa€eThCs BiJl LIEHTpa 10 nepudepii;

— 8-if — rapbMiBHUH.

Pexxumu 1-5 BiamoBigaroTh pexkuMaM, sAKi HalgacTiie
TPaIIAIOThCSI B TPAKTULl EKCIUTyaTallii JIOMaTeBUX HAcociB 3a
MO3UTHUBHOTO 3HAYEHHs HAmopy, a pexxumMu 6-8 — 3a Bix’emHoro. ¥
tabmumi 10.1 HaBeneni pexkuMu poOOTH JIONMATEBUX HACOCIB i3
3a3HaYCHHSM 3HAKIB [TapaMeTpiB.

Jiig 3py4uHOCTI TpaivyHOro Bi100paKEHHsI ABUIL IEPEX1THOTO
nporecy 1 TOOYAOBHM BIAMOBIAHMX TpadiyHUX XapaKTEPUCTHK
NPUHHATE TaKe MPABWJIO 3HAKIB: MO3UTHBHUN HANpsSM BUTPATH i
HanpsM o0epTaHHs Hacoca — HacocHi. Hamip BBa)XaroTh MO3UTHBHUM,
KOJIM IUTOMA €HEPTisl Ha 30BHIMIHBOMY 00111 poO0Y0Tro Koyieca O1ibIa
BiJl MUTOMO]I €Heprii Ha MEHIIOMY JiaMeTpi Kojieca, TOOTO CTOCOBHO
BIJIIEHTPOBUX HACOCIB, SIKIIIO TUCK HAa HAMIPHOMY NaTpyOKy OUTbLINI
3a TUCK HA BCMOKTyBaJbHOMY. I[lOTyXHiCTh, Ky MiJIBOAATH IO
poboyoro kKosjeca, yMOBHO Ma€ 3HAK «IUTFOC». 3HAK MOMEHTY Ha
pobGoyoMy KoJjieci BU3HAYAIOTh 332 3HAKaMU MOTYXHOCTI 1 HaPSIMOM
obepranHs poropa. [IpuitHATe TpaBWIIO 3HAKIB HE CYIEPEUYHThH 1
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
(GI3UYHOMY 3MICTY SIBHIIN, IO BiAOYBAarOThCA i Yac MEPEXiJTHOTO

po1ecy.

Tabauus 10.1 — Pexyrcumu pobomu nonamesozo nacoca

Homep Haspa pexanty 3Hak mapamerpa
peKUMY Q|n | N | M*| H
1 HacocHuii npssmoro o6epTaHHs + + + + +
2 Pexxum npotureuii - |+ + +
3 TypOinHuii npsiMoro odepTaHHs - | - - +
4 Pexum rigpaBmgHoro | | + B +
rajJbMyBaHHS
5 Hacochwuii 3BopoTHOTO 00CpTaHHS | + | — + - +
6 IanpmiBHUT + | - + - -
7 TypOinnuii 3BOPOTHOTO | | 3 3 3
obOepTaHHA
8 laxpMmiBHUN + |+ + + -

Tpumimra. M * — momenm na éany nacoca

Haii0inb1 Harms1Ho nepexiHi pekuMHU Hacoca MOXYTh OyTH
BIJIOOpaKEHI 32  JIOMOMOTOK  KOJOBUX a00 Tak  3BaHUX
YOTUPUKBAJIPAHTHUX  XapaKTepUCTHK. Taki  XapaKTepUCTUKU
OJIEPXKYIOTh ~ EKCHEPUMEHTAIbHO Ha  CHEIialbHUX  CTEH[aX,
o0laHaHUX JOMOMDKHHMM HAcocoM JUIsl OTPUMAaHHS BiJ’ €MHHUX
Haropis.

ITin yac mnoOynoBM KOJOBUX XapaKTEPUCTHK Ha OCAX
KOOpJMHAT MOXYTb OyTH BIIKIaJACHI OyIb-sKI JBa MapameTpH,
3a3HayeHi B Tabmuui 10.1. HaituacTime KoJOBI XapakTepUCTUKH
6yLyroTh 3a KoopauHaTamu Q —n a6o Q=Q/Q,,,, i n=nln,,, ne
Quur 1 MNogr — BIANOBIAHO BHUTpaTa i vacToTa OOEPTAHHS B

ONTUMAJIbHIH TOUIIl XapaKTEPUCTUKU HAcOCA.

Ha pucynky 10.12 moka3aHa cxema KOJIOBOT XapaKTePUCTHUKH
jgonaTteBoro Hacoca. «OO0XiI» MO 3aMKHEHOMY KOHTYpPY HAaBKOJIO
noyaTky KoopauHat (Touku () Iii€l XapaKTEpUCTUKH IOKa)Kke BCI
pexxumu JionareBoro Hacoca. JliisHKa aa'hb 1 cxema B INpaBOMY
BepxHbOMY KyTi pucyHka 10.12  BiamoBigaioTh  3BUYAHOMY
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10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

M
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Pucynoxk 10.12 — Cxema ko1060i xapakmepucmuku ioueHmpo60zo

Hacoca

HacoCHOMY pexuMy. Boxxouac y touni ¢ Q=Q,,, B Toumi a'
Q=Q,,; 1B Toumi b Q=0. Minsuka bcd Bigmosimae pexnmy
npotuTedii (cxema B JIIBOMY BEpXHbOMY KyTi pucynka 10.12).
3BuuaiiHuil TypOiHHUN pexxuM (auisHka dd'e ) XxapakTepHH 3MIHOIO
HanpsIMKy oOepTaHHS poTOopa Hacoca Ha MPOTHISKHUN. Y Touli d’
HAaCTa€ PO3riHHMA pexuM obeprantsa (M =0, n=n,). 3a iHepLi€O
HAaCOCHMI arperatr 3axOJuTh y 30HY TalbMIBHOIO peXuMy abo
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NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN
PEKUMY TiIpaBIiYHOrO TanbMyBaHHs (minsiHka efg). 3a3HadeHi aBa

pexxumu (3 1 4) 300paxeni Ha pucynky 10.12 y niBoMy HHKHBOMY
Kkyri. 3a ymoBu N=CONSt i mpu 3MEHIICHHI HANOpy BTpara
3MEHIIYETHCS, 1 MIOYMHAIOYM 3 TOUYKM § AUISHKK gh arperat BCTymae
y HAacOCHHH peXHuM 3BOPOTHOrO obOepranHs. Hacoc no 1i€i 30HU
3aXOJUTh, KOJW HaIIpHUN BOJOIPOBI CIIOPOXKHIOETHCA. Ha ninsHin
hik Hactae ranpmiBHUI pexxuM. IIpu Q =const Hamip 3pocTae, 1 B
Toulli k poTOp 3ymUHSETHCS, a MOTIM Ha MunsHIi Kl (TypOiHHuU
PEXHMM 3BOPOTHOTO 00EPTAHHS ) 3MIHIOE HAIIPsM oO0epTaHHs. J{insHka
Ima ommcye dYeproBuil TaIbMIBHHM pPEXHM: poOOYE KOJIECO
o0epTaeThes B 01K, IPOTHIICKHUI TOMY, IO CIPUSE PI3HULI HAOPIB.
VY Touni a Hamip 3HUXKYETbCA 10 0, 1110 103BOJISIE HACOCHOMY arperary
HepeiTH 10 HACOCHOTO PeXHUMY MpsiMoro odepraHHs. ['padiku 3MiHU
BiHOCHMX Haropy H i MomeHTy M mMoOKa3aHi HABIPOTH CTOPIH MmcC,
cf, fi Ta iIm kBagpaTa XapakTEepUCTHUK.

KonoBi  XapakTepuCTMKM  BHKOPHCTOBYIOTH  IIiJ]  4ac
KOHCTPYIOBAaHHS HAacOCIB, a TAKOX aHaJ13y CHUIbHOI pOOOTH BETUKUX
HAcOCiB y cHCTeMax BOJOINOCTayaHHs 1 Memiopauii. Ha mpakruii
HANOUIBIINI IHTEpEeC CTAaHOBUTH BHUBYEHHS MEPEX1JHUX IMPOLECIB Y
pa3l BTpaTW TpHBOJA, HANPHUKIAA Yy pe3yJabTaTi aBapiifHOrO
BIJIKJIIOUEHHS eHeprii. XapakTep 3MIHU y 4yacl OCHOBHHX IapaMeTpiB
JONAaTEeBUX HACOCIB IPU MEPEXiTHOMY MpoLieci Miciis BTpATH IPUBOA
noka3zaHuii Ha pucyHky 10.13. Ilix wac cramoro pexumy poOOTH
Hacoca (auiaHka / Ha pucyHky 10.13) ioro mapamerpu 1OpiBHIOIOTS:
Qy, ny, H,, M, =M,, BomgHOYaC MOMEHT OINOpY Hacoca

JOPIBHIOE PYIIIHHOMY MOMEHTY 3 OOKy MpuBojAa (IBUTYHA). Y
MoMeHT t=0 Bi0yBaeThCs BTpaTa MpuBoAa. BonHouac mpakTH4YHO
MUTTEBO 3HUXKYETHCS 1O HYJS PYLWIHHUNH MOMEHT, TiIpaBIIiYyHUN
MOMEHT Ha poOodoMy KoJjieci 30epiraerbcs, MO0 MPU3BOIAUTH O

3HIDKEHHS 9acTOTH 00epTaHHs 71, poTopa, moma4i Q,, i Hamopy H,,
(minsiaka /1 va pucynky 10.13).

Y wmomeHnt 1, sdkuii BiANOBiZa€ HYNbOBIH BUTpaTI,
B1IOYBAETHCS 3MiHA HANPSMKY PyXy PIAMHHU Ha TypOiHHUN. MOMEHT
Ha poOOYOMY KOJIECi MpH I[bOMY MiHIMaJbHHMA, a PO3PIIKEHHS B
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10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

HaIlipHOMY TPYOONPOBOMI — MakKCHUMalbHE. Y PEXKHUMI MPOTHUTEHIl
(minsaka /11 na pucynky 10.13) po6oue KoJeco rabMyeThCs IOTOKOM
3BOPOTHOTO  (TYpOIHHOrO) HampsSMKy, THCK Yy  HamipHOMY
TpyOompoBoi 3poctac. ¥ MomeHT i, wacrora obGepTaHHS poTopa

3HMKYETHCS 10 HYJIA, 1 MICIS MUTTEBOTO 3yITUHEHHS POTOP MOYHNHAE
pO3raHATHCA Y 3BOPOTHOMY (TypOiHHOMY) HampsMKy 1 HacTae
TypOinHMH pexxkuM (autsaka 1V Ha pucynky 10.13). Ha mouaTtky mporo
peXKHMY TiIpaBIiYHUNA MOMEHT CTa€ MAKCUMAIbHUM, a TIOTIM
3MEHIIY€eThCA. SIKIIO HACOCHUI arperar mojae pifuHy B pe3epByap
BEJIMKOI MICTKOCTI a00 y BepxHili 0’ed KaHay MeniopaTHBHOI
CHCTEMHU, TO B MOMEHT [, Hacoc BXOOUTb B yCTaJeHHH TypOIHHUI

pexuM. Y pasi CIIOpOKHEHHS HalipHOTO TPYOOIPOBOAY, HAIPUKIA]
YHACIIJIOK HEBEJIMKOT MICTKOCTI pe3epByapa, HACTAIOTh TaKi PeKUMH
pobotu Hacoca (auB. pucyHok 10.12 i tabmuiro 10.1).
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Pucynok 10.13 — Xapaxmepni zpat[nku 3MiHU napamempie

J10nameeo20 HAcoca nid 4ac nepexiono2o nPoyecy nicisa empamu
npueooa

[Mepexigni npolecH B HAaCOCHUX yCTaHOBKax
CYIPOBOUKYIOTBCSI BHHUKHEHHSIM HEYCTAJICHOTO pyXy pIIMHH B
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NigKOHTPOAbHA eKcnyaTalia 061aAHaHHA HACOCHMX CTaHLLIN
TpyOOIPOBOII Ta 3a3BWYail MPHU3BOATH JO TIAPABIIYHOTO yJapy B
TpyOOTIpPOBOII.

[Tepexiani mporecH i HECTIMKICTh pOOOTH Hacoca B CHCTEMi
MOXXYTh BHUHUKATH HE JIMIIE BHACTIJOK BTPAaTH TIPUBOY.
XapaKkTepUCTUKU JCSIKHX JIOMATEeBUX HAacociB (3a3BWuail Majoi
HIBUAKOX1AHOCTI) € HecTiikumu. KpuBa Q — H Takux Hacocis
(puc. 10.14) mMae MakCHMyM Y 30HI HEBEJIMKHX IMMOAa4. Po3riasHEMO
MOYJIMBICTh BUHHKHEHHS HECTIMKOi pOOOTH TakKoro Hacoca Ha
NpUKIagi poOOTH HOTO B CHUCTEMi 3 0akOM BEIIMKOI BHUCOTH abo

BOJZIOHaMpHOIO KoJoHOMO (puc. 10.15 a). Ha nowarky 3a H, < H,

pobora Hacoca € CTiiikowo, Hampukiaa y Toumi 1 croimbHOI
xapakTepucTukn Q — H Hacoca i cucteMu. SIKIIo BogHOYAC BUTpaTa

piuHu, Ky BiIOMpac CHOXMBAY, € MEHIIOK Bif mojayi (Q., <Q,, ),

TO piBeHb y Oaky IOYHE IHiABMIIYBaTHCs, a IoJaya Hacoca —
3MEHILYBATHCS, HAIPUKIAA 10 Beanundn Q,. SIkiio i y upomy pasi

BUTpAaTa piIUHY, Ky BiIOMpae CroKuBay, Oyae MEHILOIO Bij mojadi
Hacoca, TO piBeHb y OaKy 3pocTe J0 JiHil 2—2. 3a 30epeKeHHS YMOBU

Qu; <Qp piBeHp moBuHeH OyB OM poctH 1 fami, ame me €

HEMOKJIMBUM, OCKITBKU HaCOC HE MOXKe 3a0e3MeUuTH OUTBIINI HaITip.

BoaHouyac piBHOBara MOpPYIIYETHCS, 1 CHCTEMa «HACOC —
Mepexka» TMOTparuisie y Tak 3BaHUM pexuM mnommaxy. Hamip,
CTBOPIOBAHHI HACOCOM, 3HHKYETHCS JIO 3HAYCHHS HATIOPY X0JIOCTOTO

xony HO’ HACOC YK€ HC MOXCE BTpUMATU CTOBII pl)lI/IHI/I BHUCOTOIO

H .., KW THCHE Ha HBOTO, 1 SKIIO HAa HAIIPHOMY TPyOOIPOBOJII HE

BCTAHOBJICHWH 3BOPOTHWH KIallaH, piJHAa TOYMHAE DPYXaTHCh Y
3BOPOTHOMY HaIpsAMKY (Touka 4). 3a yMOBH, SIKIIO PiBEHb 3HU3UTHCA,
HACOC BITHOBHUTH POOOTY 3 IMOAAUEIO, 110 BIAMOBIIAE IMTOAa41l B TOYI 3
xapakTepucTukn Q — H. SIkmo pexxum poOOTH CHCTEMH IO L[OTO
gacy HE 3MIHUTBCS, TO OIMCAaHE SBUIIEC IOBTOPIOBATUMETHCS.
Hecriiikuii pexkxum poOOTM Hacoca B CHUCTEMI MPU3BOAMUTH [0
KOJIMBaHb IMOJayl 1 Hamopy Ta MOXe CYIPOBOIKYBaTHCS
riipaBIiYHUMU yrapaMu B Mepexi. Hectilikuil pesxum poboTn Moxe
Hactath 3a [H,>H, He nume B cHCTeMi, IOKa3aHii Ha
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10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

pucysky 10.15 a, a i B iHIIMX cucTEeMax 3a HaAIBHOCTI B HUX MIPYKHUX
€JIEMEHTIB, HANPUKIAA TiAPONMHEBMATUYHUX OakiB a00 MpYyXKHHUX
TpyOOompoBoAiB  Benukoi  NOBXHMHH.  OCHOBHHM  3aX0J0M
3a0e3neueHHs CTiKoi poOOTH HACOCIB Yy TAKUX CUCTEMaxX € TapaHTis

ymoBu H, <H,.
A
-
"

il

Pucynok 10.14 — Hecmabinona xapaxmepucmuka ¢i0ueHmpo8o2o
Hacoca

PexxM momMmaxy Mo)ke BUHUKHYTH W Mifl yac mapaieiabHoi
poOOTH IEKUIBKOX HACOCIB 13 HECTIMKMMHU XapakTepuctukamu. Ha
pucysky 10.15 6 HaBeneHa XapakTepUCTHKa CHUIBHOI pOOOTH JIBOX

TaKMX HACOCIB y cucreMi 3a H, < H,,.

KpuBa Q — H mapanensHoi poOOTH IBOX OJJHAKOBHX HACOCIB
13 HECTIMKOIO XapaKTePUCTUKOIO MA€ YITKO BUPAKEHUNH MAKCUMYM Yy
touni H,,. BomHowyac cymapHa XapakTepuUCTHKa HaOHMpae BHUTIISIY
posranyxenux kpusux O—H,, —F (xpuBa 3) i O—-D-B-C
(xpuBa 4), TOMy po60OTa HACOCIB y CHCTEMI 3 XapaKTePUCTHKOI p — E
€ MOXJIMBOIO y IBOX TOYKax: 4 — i3 cymapHoro nomgaqero Q,,, i C —

i3 cymapnoro momauero Q,. BomHOYac BMHMKAIOTH MEPEPO3MOJILI
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MNigKOHTpOAbHA ekcnyaTauia 061agHaHHA HACOCHUX CTaHLLN
MoJj1a4 HAcOCIB, HECTIHKa mapajiebHa podoTa 1 KOJIMBaIbHI MPOIIECH.
VY mpuknazi, HaBeaeHoMy Ha pucyHKY 10.15 6, MOXyTh BHHUKHYTH

1
\(:! 1 I"
TN

a
H | J/j Ha it E 5
0] Ty 7 L i KF:
1B - l R
0]
o ild { ] =
l=|| | [ [ =
[ b
l |
| i |
l, l [ [ =
0 Qi) o) Qs 8149 Y

0

Pucynoxk 10.15 — Cxema po6omu nacocis iz necmiiixoro
XapaKmepucmuKor:
a — 00HO20 Hacoca, O — HACOCIB, WO NPAYIOIOMb NAPALENbHO
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10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

4OTHpU KOMOIHAIIIT peXUMIB: TIO JBI TTOAa4l y KO>KHOTO 3 HacociB. Ha
BIIMIHY BiJ BHIAAKy poOOTH OJHOIO HAcoca 3 HECTIHKOIO
XapaKTePUCTUKOIO KOJMBAJIbHI Tporecd (IMOMIIax) I dac

napajenbHoi poOOTH MOXYTh BHHHMKHYTH 1 3a H,>H,, skmo
XapakTepucTHKa Mepexi (kpuBa p — E)meperuHae kpuBy Q — H
nBox HacociB Ha qusHi O — H,, — A— C — B, a Touka nepetuny A
nepeOyBae B ymoBax H ,>H;, ToOTO B 30HI HecTilikoi pobOoTH

KO’KHOTO 3 HacociB. 3a 3MEHIICHHS ONOpy Mepexi kpuBa p —E;
NepeTHe KpUBY MapaieiabHoi poOboTH HacociB y Touni F, ToOTO 32
H_ <H, i pexxuM HecTiiikoi poOOTH HACOCiB BUHUKHYTH HE MOXE.

[Tin wac aHamizy cnuibHOI poOOTH HACOCIB 13 HECTIMKUMH
XapaKTePUCTHKAMU 3a 1X MapaJieIbHOTO BBIMKHEHHS HEOOXiJIHO
BpPaxoOBYBaTH MOXIIMBI PEXKUMH 3MIHH XapaKTEPUCTUKU CUCTEMH
BHACITIJIOK 3MIHU PEXKUMY CITO)KMBAHHS Ta 1HIIUX IPHYUH, HATTPHUKIIA]]
JPOCENIOBaHHS Ha OKpeMuXx ii ginsHkax. Ha ocHOBi Takoro aHamizy
MOXHa BCTAHOBUTH TpaHUYHE YHCIO HACOCIB, IO MPAIOIOThH
mapanenbHO, 13 HECTIMKMMHM  XapaKTepHUCTUKaMH 3a  YMOBH
3a0e3MmeueHHs CTIMKOCTI iX poOOTH B CUCTEMI.

10.6 PeryaroBanHs po60TH JIONATEBUX HACOCIB

PerymtoBanHs poOOTH HACOCHOI YCTaHOBKM 3[IHCHIOIOTH 3
METOI0 3MIHM ii OCHOBHUX MapaMeTpiB: mojadi Q 1 Hamopy H.
PerymoBanHs MOXHa 3IIHCHUTH JIBOMa OCHOBHHUMH CIIOCOOaMH:
3MIHOIO XapaKTEPUCTUK MEPEXi Ta 3MIHOIO XapaKTEepUCTUK HACOCA.

3a 3MIHU XapaKTEPUCTUK MEpexki € MOKJIMBUMHU TaKl CriocoOu
peryJroBaHHs T[0jadi HAcoca: OpocentoéanHs 1 0Oatnacysamus
(nepenyck).

3a 3MiHM XapaKTePUCTUK HACOCA € MOXKIUBUMH Taki ClOcoOu
peryJroBaHHS HOTo 1o/1a4l: 3MiHa YaCTOTH 0OEPTaHHS pOTOpa Hacoca,
MOBOPOT Jiomareil poOoYoro Koseca, MOBOPOT JomaTei BXiJTHOTO
HAIpPSIMHOT'O anapara, CaMOperyJIFOBaHHS.
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin

Pezyniosanns 3minorw0 xapakmepucmuKku mepexci
Crioci6 perymnroBaHHs 1MOJadi 3aCyBKOO (Opoceniosantsam) Ha
HaIlipHOMY TPYOOINPOBOMI TPYHTYETbCS Ha 30LIBIICHHI OMNOPY
HamipHoi niHil. 3’sCyBaTH mepeBaru Ta HEIOJIKH LbOTO CIOCco0y, a
TAaKOK BH3HAUYUTH CQepu WOTro 3aCTOCYBaHHS MOXKHA IUIIXOM
noOynoBu XapaktepucTuk perymtoBanHs (puc. 10.16). Ha mpomy

pucynky kpuBa ER A— xapakrepucrika Q — H Hacoca, a KpuBa

pD — xapakTepucTtuka cucremu (TpyOorpoBonay). PoGouiit Toumi
BimnoBigae mnomaua Q,. 3a ymoBamu poGoTH cucTeMH 0 Hel

HCO6XiI[HO mogaBaTu pl,Z[I/IHy 3 BUTPATOXO QR’ MCHILIOIO 3a BUTpATy

Q-

JlJis 3MEHIIeHHS Mojadi Hacoca NPHUKPHUBAIOTH 3aCyBKYy Ha
foro HamipHOMY TpyOOIpoBOi. [l HAOYHOTO YSBICHHS PEKUMY
po0OTH Hacoca 3 NPUKPUTOK 3aCyBKOKO MOOYIyeEMO JpPOCENIbHY
XapakTepucTuKy Hacoca (kpuBa Q —H , wna pucynky 10.16). s
1poro 3 Toukn Q; MpoBeseMo Mmpsmy, mapainebHy oci opauHat. BoHa
MepPeTHE XapPaKTEPUCTUKY CHCTEMH B Toulli R 1 XapakTepucTuky
Q—H mnacoca — B Touni R. Pisnunero opaunar nux todok h, e
HAJUTMIIKOBUN HAMIp, SKAW HEOOXIHO «CIpaIloBaTH» OIMOPOM
3acyBkH. [lani 00YHMCIMMO HA/UIMIIKOBI Hanmopu h s hﬂz, .., h

1o BigmoBigaTs Butpatam Q;, Q,, ..., Q , 3a Bimomumu Bupazamu

hﬂlzhﬂ(QllQR)z’ hﬂzzhg(QleR)zl SR hﬂn:hﬂ(Qn/QR)Z'

Bennunnu HaATUIITKOBUX HAMOPIB BIAKIAAEMO BHU3 BiJl TOUYOK
1, 2, ..., n, xapakrepuctuku Q — H Hacoca i oJepXaHi TOYKH

An?

3’€IHAEMO KPUBOIO, TOOTO OJIEPIKUMO IPOCEITHHY XapaKTEPHUCTHKY
Hacoca (kpuBa ER). 3a3maummo, mo apocenpHa KpuBa €
XapaKTepUCTUKOI0 HAacoca, BIIHECEHOO JI0 MEBHOI TOYKH HAMIPHOTO
TpyOonpoBoy micis 3acyBKH. OCKIJIBKH CTYMIHb 3aKPUTTS 3aCYBKH
MOXKe OyTH pi3HHUM, TO MOXKHa MOOYIyBaTH 1 JEKIIbKA APOCETHHUX
KpUBHX. B pa3i NOBHICTIO BIAKPUTOI 3aCyBKH JpOcelibHa KpHBa
301ra€ThCs 3 MACIOPTHOIO XapaKTEPUCTUKOIO HACOCA.
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Pucynok 10.16 — Xapaxmepucmuxa nacoca nio uac opoceibHozo
pezyneanusn

J11st o1liHIOBaHHS! €KOHOMIYHOCTI PETYJIFOBAHHS 32 JIOMTOMOT OO0
3aCyBKM Ha HaNipHOMY TpyOONpOBOAI HEOOXIHO BU3HAYUTU 3MiHY

HOTY>KHOCTI 1 K. K. JI. peryJIbOBaHOI YCTaHOBKHU.
[ToTyXHICTb, SIKa BTPA4a€eThCs MiJ] 4ac peryarOBaHHS,

AN =9,81Q:h, /1, (10.4)
e h, - Hamip, 0 BTPAYa€ThCs HA 3aCyBII;
M, ~— K. K.J.Hacoca, o Bianosigae mogaui Qp.

KoeodimienT kopucHOi  Aii  peryapboBaHOi  YCTaHOBKH
BHU3HAYAIOTh TaK:

H
_ R
np‘ycm - 77R77,Z]B ’ (105)
H R1
ne Hy —  Harmip, HeoOXimuuit 1yist 3a6e3neuenns mogadi Qg;
H., — Hamip, cTBoproBanuii HacocoM 3a mogaui Qg

(Bommouac Hp =Hg +hy);
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NigKOHTPO/IbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLi
— K. K. 1. IBUT'YHA.

1 18

Ak 6aunmo 3 BupasiB (10.4) 1 (10.5), peryatoBaHHs 3aCyBKOIO
Ha HaIipHOMY TPYOOIIPOBOJi € HEBHUTITHUM, OCOOJIUBO B HACOCHUX
YCTAHOBKAX 3a BEJIMKUX I10J1a4 i BITHOCHO MAJIOTO HAIopYy.

ITix 4ac pobOTH 3 MOBHICTIO 3aKPHTOIO 3acyBKOW (Q=0)

3 ABISIETHCS HEOE3IeKa HarpiBaHHsI PiJIMHUA B HACOCI.

JlpocenbHe peryatoBaHHsS HAWOUIBII JOLITFHO 3aCTOCOBYBATH
JUISL HACOCIB 13 MOJIOT0I0 HAMIPHOIO XapaKTEPUCTUKOIO.

He3Bakaroum Ha HasSBHICTP HU3KM HETAaTHBHUX (DaKTOPIB
(3HOLITYBaHHS 1 BIOpallis APOCENBLHOTO MPUCTPOIO, HATPIBAHHS PIAMHU
1 3HWKEHHA K.K.J. YCTAaHOBKH), el cmocid  MMpOKO
BUKOPHCTOBYIOTH YHACIIOK IPOCTOTH HOTO 31 CHEHHS.

Y MBUAKOXITHUX HACOCAX IMOTYXHICTh PI3KO 3pOCTae 3a
3MEHILEHHS Tmojaayi. Y 1bOMY pa3l 3aMiCTh JIPOCEIIOBaHHS
€KOHOMIYHO JIOIITBHO 3aCTOCYBAaTH PETYJIIOBAHHS HepenycKom
(batinacysannsm) abo YacmKo8UM CKUOAHHAM N00ayi, TOOTO YaCTUHY
pIAMHM 1O  TEpemycKHOMY  TpyOONpOBOAY  BIABOOUTH Yy
BCMOKTYBaJIbHUHM MaTpyOoK abo ckuaatu. OkpeMuil BUMAJ0K IIbOTO
Croco0y — BUKOPHUCTAHHS JIIHIT peLMPKYIISALIT JUIsl 3aXUCTy Hacoca Bij
HOMITIAXXY 200 neperpiBaHHs piAUHU.

SIK1110 B HACOCHI# ycTaHOBIII 3 OaiinacHoro JiHieto (puc. 10.17)
HeOOXiTHO 3MEHIIUTH To/[avy B cucTeMy Bia Benmmunau Q 10 Q, , To
[0 TEpenycKHild JiHII pIIUHY 3 BUTPATOK ( CHPSIMOBYIOThH 13
HaIIpHOTO TPYOOIPOBOAY 10 BCMOKTYBajbHOr0. BosHOUac 3arainbHa
nomaya Hacoca (BuTparta B Toulli A) 3pocrae n0 Benuumuu Q,, a

nomaya B Mepexy (Big Touku b5) 3MeHmIyeTbesi 10 BenuuuHH Q) .

VYHacniok 3MEHIIEHHS] BUTPATH XapaKTePUCTUKA MEPEKi 3MIHUTHCS
— cTraHe 6uIblI mojoro. Jlo Toro * Hamip, CTBOPIOBaHUN HACOCOM,

SMCHIINUTHCA OO BCIWYMHH H 2, 4a HOTy)KHiCTB SMCHIINUTHCA 3

semmunad N, 10 N, .

247



10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

N!‘N Q_H

3
1
=
1}
S

Ny

Q1
Q7 . In

, for

Pucynok 10.17 — Xapaxmepucmuxa nacoca nio uac pezynroeanHs

nooaui nepenyckom piouHu

3a3HaueHuN CIOCi0 pEeryaroBaHHS € €KOHOMIYHO BUT1THUM
s HacociB i3 koediumieHToM mBHakoxigHocti Ng >300 i s

BUXPOBUX HACOCIB, Y SIKMX Yy pa3l 30UIbIIEHHS MOJadl MOTYXHICTh
3MEHIIYEThCA. Y BIALIGHTPOBUX HACOCAX 13 MEHIIMMHU KoedilieHTaMu
MIBUIKOXIJHOCTI PETYITIOBAaHHS TOJa4yl TIEPEIyCKOM TMPHU3BEAE 0
3pOCTaHHs MOTY>KHOCTI Hacoca 1 MOKe CIIPUUMHUTH TIepeBaHTaXEHHS
nBuryHa. Kpim Toro, 3a 11b0ro croco0y peryimroBaHHs YCKIaTHIOETHCS
cucreMa, 301IbIIY€eThCS KUIbKICTh apMaTypHy 1 TabapuTH YCTaHOBKH.
Ilin gac poboTm Hacoca B ymoOBax KaBiTallli Ha BXOJIl
(Hanmpuknan,  KoHAgeHcaTHoro  Hacoca TEC)  3acTOCOBYIOTH
camopezynoeants (3MiHy THCKy Ha Bxoxi) (puc. 10.18), xomm

248



NigKOHTPO/IbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLi

KO)KHOMY 3HAUYEHHIO KaBiramiiiHoro samacy AN Bimmosizae cBost

KPYTO CIajiHa JIiNITHKA HAaipHOT XxapakTepuctiuku H, .

n A

Her

Pucynok 10.18 — Xapaxmepucmuxa nacoca npu camopezynioéanti

IIpy 3MeHIIEHHI HaBaHTaXEHHsS TYpPOIHM 3MEHIIYEThCS
nojada KOHJAGHCATy B KOHJIEHCATOp, 3HWXKYETbCS THUCK Y

KOH/IeHCaTO30ipHUKY 1 Ha BXxoi B Hacoc. Hosiil momaui Q. Bigmosimae
HOBa poOoda Touka. B obmacti Mamux momau xapakrepuctuka H .
MO’K€ OINWHUTUCH HIKYE BiJl KPUBOI KPUTHUYHOTO KaBITAI[iHOTO
3amacy A, (Touka A); y 1bOMy pasi HacoC MPAIIOBATH HE 3MOKE
BHAC/IIIOK 3pUBY Mojayi. Mexi camMOperyitoBaHHS BU3HAYAIOThCS
B3aEMHHUM MOJNOKEHHAM i H. i Ah . 3a KpyTHX XapakTephCTHK

cuctemu H . 30Ha caMOperyJIrOBaHHS 3BYXKYEThCS.

[lepeBaramMu mpOro0 METOMY PETyIIOBAHHS € MPOCTOTA, Maja
MOTYXKHICTb, i (e} CIIOKUBAETHCSA HAcoCOM, BIJICYTHICTh
npocemtoBaHHs. Jlo HeOMNiKIB HAJIEKUTh MOCTiHHA poOoTa Hacoca B
yMOBax KaBiTaIlii, 10 3HWKYE HOTO TOBTOBIYHICTb.
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10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

Haii6iap111 mommupeHuM Ta eKOHOMIYHO JIOIIIBHUM CITOCOOOM
3MIHM XapaKTEePUCTUKH HAcOCa € 3MiHA 4acTOTH OOepTaHHS poTopa
Hacoca, IO 3IIMCHIOETHCS JBOMAa CIIOCOOAMH: 3aCTOCYBaHHSM
JBUTYHIB 13 PEryJIbOBAaHOI YAaCTOTOK OOCpPTaHHS W YCTAHOBICHHSIM
MK HacocoM 1 JBUTYHOM BapiaTopa 4YacTOTH (HAIpUKJIAI,
rizpaBiigHO]l 200 €JIeKTPOMArHiTHOI peryabo0BaHoi MypTH).

3a 3MiHM 4acTOTH 00EpTaHHS OTPUMYIOTh PSIJI KOHTPYESHTHHX
kpuBux H = f (Q) (puc. 10.19). Toukw, 1110 XapaKTepU3yOTh MOAI0HI

PEKUMH pOOOTH HACOCa, JIeXkaTh Ha rmapadoiiax, sKi IPOXOoIsATh yepes3
MOYaTOK KOOP/IMHAT.

HeoOxigHy 4acTtoTy 0OepTaHHS MOXXHA BH3HAYUTHU MUISIXOM
nepepaxyHKy 3a piBHSHHAMH momioHocTi (10.6) mns 3amaHoi momagi
Hacoca:

QL_N
Ql nl,
2
H, n,
E— n—l ' (10.6)
N2_ n2 ’
N (n

SIKII0 XapaKTepUCTHKA CUCTeMH [ . Mae HeBENUKY CKJIAJ0BY
H.. —0, 10 k. k.4 Mg 4Yac peryioBaHHS 3MIHOK YacTOTH

0bepTaHHs HEe3HAYHO 3MIHUTHCS. 3a BENMKOI CKIanoBoi H . pisHHIs

y K. K. . Oyze 3pocratu. BongHouac He0OXiJHO MaTH Ha yBasi, 10 31
3MEHIIICHHSM YacTOTH OOEpTaHHS 3HIKYETHCS K. K. JI. TIPUBOJIA, IO
TaKOXX BiJOMBA€THCSI Ha E€KOHOMIYHOCTI HACOCHOI ycTaHOBKH. Ha
HACOCHUX CTaHIsIX 13 JIEKUTbKOMa HACOCHHMH arperaraMmu
peryjroBaHHs YacTOTH OOEpTaHHsS poTOpa Hacoca 3a3BUYAl
CYMIIIAIOTh 13 PETYIIOBAHHSIM TI0JIa4l MUISIXOM 3aJly4eHHS y poOOTy
pi3HOi KiIbKOCTI arperariB. [7HMOWHY peryiroBaHHS YacTOTH
o0epTaHHsSI BU3HAYAIOTh BUXOJSUM 3 MOXIJIMBOCTI CIUIBHOI poOOTH
pEeryJbOBaHUX 1 HEPEryJlbOBaHMX arperaTiB MHUIAXOM MOOYJOBH
XapaKTEPUCTUKH iX TapasieTbHOT pOOOTH.
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NigKOHTPO/IbHA eKkcnayaTauis 061agHaHHA HAaCOCHUX CTaHLi

q

Pucynok 10.19 — Pezynrosanns 3sminoro wacmomu 00epmants
pomopa nacoca

JUia perynroBaHHS Hamopy Hacoca MOXHa 3aCTOCYBaTH
BX1JHHUI HaNpsSMHUHN anapar. 3riHO 3 pIBHAHHAM pOOOTH JIONaTEBOTO

Komeca 3MiHOIO 3akpydeHHst moToky Ha Bxomi (V,; #0) moxHa

3MIHIOBATH CTBOPIOBaHMU Hamip. 3aKkpydeHHsS Ha BXOJI MOXHA
3MIHIOBaTH BXIJIHUM HamnpsSMHUM amaparoM 13 TOBOPOTHUMHU
jgonatsiMu. Takuil MeToJl peryiaroBaHHS € OCOOJMBO €(PEeKTHMBHUM

HOPIBHSHO 3 1HIIUMHU JUIS HACOCIB 13 BUCOKUM .
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10 Po3paxyHOK pexmMmiB poboTu onaTeBnx Hacocis

PerymoBatn poOOTy OCHOBOrO Hacoca 3MIHOK KyTa
BCTAHOBJICHHS JIOMATi poOOYOro Kojeca MOXKHA B TOMY pasi, SKIIO0
Hacoc mae nmoopoTHi sonati (puc. 10.20). Kyt yctanoBiaeHHs jomari

[, MOKHa 3MIHIOBATH SIK IiJ] yac poOOTH Hacoca, Tak i MmijJ yac Horo
3yNMUHEHHS. 3MiHOIO KyTa BCTAaHOBJICHHS MOXKHA 3MIHIOBAaTH NOAa4y B
IIUPOKOMY Aiana3oHi. YuMm OinbIIoO0 € cratmyHa ckiagosa H .,
CHUCTEMH, THUM eQEKTUBHIIIUM € I MeTOJ PperyJtOBaHHS.

3MEHIICHHS KyTa BCTAHOBJICHHS JIOTIATI YaCTO BUKOPUCTOBYIOTh JIJISI
MOJIETIIIEHHS ITYCKY Hacoca B poooTy.

Pucynoxk 10.20 — Pezynrosanns 3minoro Kyma 6cmamnosienns ionami
Pob0ou020 KoNeca

Jlst perymoBaHHsI pOOOTH HACOCIB CIEMIATBHIX KOHCTPYKITIH
3aCTOCOBYIOTh 3MiHY KiJIBKOCTI CTYIEHIB, IO MPALIOITh (3ay4eHuX
JI0 poOOTH MOCITIOBHO 200 MapasenbHo).

Y  mpakTuii - eKCIUTyaTalii  MamTh  MiClle  BUIMAIKH
3aCTOCYBaHHS KOMOIHOBAHOTO PpETYJIOBAaHHSA, HaIpPHUKIAal 3MIHU
4acTOTH OOEPTaHHS 1 KyTiB YCTaHOBJIEHHS JIOTIATEH TOILO.
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
KouTposbni nutanus ao pozainy 10

1 ki icCHYIOTh OCHOBHI BHUIU TpadiuHUX XapaKTEPUCTUK
JIONIATeBUX HACOCIB?

2 IIlo Take yHiBepcaJbHa XapaKTepUCTHKA Hacoca?

3 JaiiTe BU3HAUCHHS XapaKTEPUCTHUKU CHCTEMH.

4 JlaiiTe BU3HAYCHHS MapajielbHOI poOOTH HACOCIB.

5 Ski ymoBH € HEOOXiTHMMH IS TapajelibHOI poOoTH
HACOCIB 13 PI3HUMHU XapaKTEPUCTHKAMU?

6 Ilo Ha3uBalTh  JpPOCENbHOIO  ab0  3BEICHOIO
XapaKTepUCTUKOIO Hacoca 1 sk 11 moOyayBatu?

7 Y SKMX BHIIagKaX 3aCTOCOBYIOTh IOCIIJOBHY CXEMY
BBIMKHEHHS HacOCiB?

8 JSIkmx yMOB HEOOXiJHO TOIEP)KYBATUCS 3a IOCIIJOBHOT
CXeMHU POOOTH HACOCIB?

9 Konu BUHHKAIOTH MEpEXiIHI MPOLECH IiJ 4Yac poOOTH
JonaTeBUX HacociB?

10 TIlepemiuiTh OCHOBHI PEXUMH POOOTH Hacoca IiJ dYac
BTPATH NMPUBOJIa HACOCHUM arperaTom.

11 TlosicHITH, YOMY MOKE€ BUHHKHYTU PEXUM MOMMAXY Iij
Yyac BUKOPUCTAHHS HACOCIB 13 HECTIHKOIO XapaKTepUCTHUKOI0?

12 Sxux yMOB HEOOXiTHO TOJACPIKYBATHUCS [Tl 3a0€3MIEUCHHS
cTab11bHOT poOOTH HACOCIB 13 HECTIHKUMU XapaKTepUCTHKAMK?

13 IlepeniuiTh crmoOcOOM pETyIIOBaHHS IOJaYi JIOMATCBUX
HacOCIB.

14 TlosicHiTh, YOMY CHOCIO pEryyOBaHHS IMOJayl 3aCyBKOIO
Ha HallipHOMY TPyOOIPOBO/Ii € HEEKOHOMIYHUM?
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11 Po3paxyHOK OCHOBHUX NapameTpiB HACOCHMX CTaHLii

Po3aia 11
Po3paxyHoOK 0CHOBHHMX MapaMeTpPiB HACOCHUX CTAHILiMH

11.1 Po3paxyHok mojadi Ta HanOpPy, CTBOPIOBAHUX HACOCAMH
BOJONPOBIIHUX CTaHLil MepuIoro mixiiomy

HacocHi cranmii mepmioro migioMy MOXYTh MpPalLiOBaTH B
peKUMax MOCTiHHOT a00 3MiHHOT IoAadi. Y peXKuMi MOCTIHHOT moadi
IPAIOI0Th HACOCHI CTaHIIii MePIIOro MmigioMy, sSKi MOIaI0Th BOIY Ha
OUHMCHI cropyau. Y pexXuMi 3MIHHOI MOJayl MpaIiolTh HACOCHI
CTaHIIi1, SIKi TIOJJAaI0Th BOJY 0€3I0CEPETHRO Y MEPEXKY.

Po3spaxynok noodaui nacocie. Y TOMYy pasi, AKIIO HACOCHA
CTaHILlisl TMPAIIOE€ B TOCTIHHOMY pexuMmi, ii mojmady po3paxoBYIOThH
BUXOJSIUM 13 CepeHbOT TOANHHOI BUTpaTu Ha 100y. CepenHs nogaya
cranuii Q,, , M%/rox, cranoBuTH

a
sz) = Qmax il ' (111)
T
e o — Koeili€eHT, SIKUM BpaxoBye BHUTpATy BOAU Ha
BJIACHI norpeou OYHCHHX CIopya
(x=1,04-11);
Quuus — MaKCHMalbHa BUTpATa BOJM 3a 100y, M°;
T —  YHCJO roJIuH poOOTH OYUCHUX CIIOPY/ (3a3BHUail
T =24 ron).

S0 B cucTeMi BOJONOCTA4YaHHS BIACYTHI CIOPYAU AJIs
0o0poOyiieHHsT BoAM (HAmMpUKIAZd, MiJ 4YaC BHUKOPUCTaHHS BOIU 3
MII3eMHUX JHKEpen), a HACOCH TEPIIOro MiJTioMYy MOAAl0Th BOAY B
30upallbHUN pe3epByap, TO 3arajbHy IM0Jady HACOCIB MEPIIOTro

nigitomy Q. ,, M3/roj, BU3HAYAIOTH 32 HOPMYIOIO

a
Q., :M, (11.2)
24
e @ — Koe(ilieHT, KU BpaXxoBye BUTpATy BOAM HA BIIACHI

notpebdu Bogonposony (« =1,01-1,03).

254



NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin

[Togady HacociB mepmoro migioMy, sKi MepeKadyloTh BOIY
0e3mocepeIHbO B MEPEXKY MOCTAYaHHS, BCTAHOBIIOIOTH TAK CaMo, SK 1
10/1a4y HACOCIB APYTOro IMiIHOMY.

Po3paxynok nanopy, cmeopioeanozo nacocamu. Harmip, axuii
MOBHHHI CTBOPIOBATH HACOCH MEPUIOr0 MiJAHOMY, pPO3PaxOBYIOThH
KOHKPETHO JIJIsl TAHOT CXeMH PO3MIIIEHHSI HACOCHOI CTAHIII1 B CUCTEMI
BOJIOTIOCTaYaHHA. SIKIIO HACOCHA CTaHIlS MEPIIOro MiJHOMY IMOIae
BOJY Ha OYHUCHI crmopyau abo y pe3epByap OOOpPOTHOI CHUCTEMHU
Bojonocradanus (puc. 11.1), TO mMOBHHMI Hamip, SKHH [TOBHHHI
CTBOPIOBATH HACOCH, BU3HAYAIOTh 32 ()OPMYIIOIO

H=H +h,+h,, (11.3)
e H, — TEOMETpHUYHA BHCOTA MiTHOMY, SIKa JIOPIBHIOE
PI3HHIN BIAMITOK HAWBHINOTO PIBHS BOIH B
NpUUMAIBHOMY pe3epByapi 1 HaWHMKYOTrO
TOPU30HTY BOJIM y BOAOIIPUIMaYi;
hy,ih, — BIpaTu Hamopy y BCMOKTYBaIbHOMY i
HarHITAJIEHOMY TPYOOITPOBOIAX BiJIMOBITHO.

VY Tux BUMaAKax, sIKIIO HACOCH MEpPUIOro MiAioMY MOAAI0Th
BOy Oe3rmocepeHbO0 B MEpEKy, NMOBHHH Hallip BH3HAYAIOTH 3a
dbopmynoro

H=H .+H,, +h,+%h,, (11.4)
A H, — TeOMeTpUYHa BHCOTA migiioMy, sika TOPIBHIOE Pi3HUIII
e pO3paxyHKOBOi TOYKH MEpeXi 1 HaWHIKYOTO
TOPU30HTY BOJIM y BOAOIpHiiMaYi;
H,, — BilbHHi Hamip, SKni HeO6X‘1)1HI/II/I y PO3paxyHKOBIH
TOHII1 BOJOIIPOBIIHOT MEPEXKi;
h, — BTpaTH HAIoOpPy Y BCMOKTYBaJIbHOMY TPYOOIIPOBO/II;
Yh, — cymapHi BTpaTH Hamopy y BOJOBoJax 1

BOJIOTPOBI/IHIN Mepexi (10 pO3paxyHKOBOI TOUKH).
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Pucynok 11.1 — Cxema nooaui é0du nacocnuoi cmanuii
nepui02o nioiiomy:
1 — sooonpuiimau; 2 — ecmoxmyeanvHuilt mpyoonposio; 3 — Hacoc,
4 — nanipnuii mpy6onpogio; 5 — npuiiMaibHa Kamepa O4UCHUX Cnopyo

3nauenns H, i H,, OepyTb TakuMH CaMHUMH, K 1 TIpH
PO3paxyHKy [0/1ayl HACOCHUX CTaHIIM Apyroro migiomy (AuB. 1aini),
3a JaHUMM TiJPaBIiYHOTO PO3pPaxyHKY BOJONPOBIAHOT Mepexi,
BUKOHAHOTO JJI HAOUIbIII HEBUTIAHOTO BaplaHTa PO3MOJILTY BUTpAT
y uiii mepexi. [ moOynoBU XapaKTepUCTUKU Mepexi HEOOXiTHO
MaTH TPU —YOTHPU 3HaueHHs 2N, (Wit  MaKCUMAILHOTO,
HalMEHIIOro 1 NPOMDKHOTO 3HAa4YeHb MOAayl BOJU HACOCHOIO
craHiiero). 3a nuMU 3HaYeHHsMH XN, OyaylOTh XapaKTEPUCTUKY
Mepexi 1, CyMIIaloYM ii 3 XapaKTEepHUCTUKOIO HACOCIB, BU3HAYAIOTh
OCHOBHI IapaMeTpu poOOTH HACOCHOI CTaHIIIi.
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
11.2 Po3paxyHok mojayi Ta Hanopy, CTBOPHOBAHUX HACOCAMH
BO/JIONPOBITHUX CTaHUIll APyroro migiiomy

Hacocu npyroro mimiiomy momaroTh BOIY 3 pe3epByapiB y
MEpEXy CIIOKHBa4ya, TOMY PEXKHUM iX POOOTH 3aJeKHUTh BiJ rpadika
BOJIOCTIOKMBaHHS. ['padiku BOAOCMOKMBAHHS CKIIAJal0Th HA OCHOBI
y3araJbHEHOTO JOCBiy €KCcIuTyaTallii BOJOMPOBIIHOI Mepexi
HACElICHWX MYHKTIB ab0o OynyroTh 3a JMaHUMHU TMPO TEXHOJIOTIYHI
PEKUMH TPOMUCIIOBHX TTiITPUEMCTB.

Po3paxynok nooaui. HacocHi cranmii apyroro migiomy
MO3KYTb IMIPAIFOBATH Y pEXKUMI pIBHOMIpHOI 200 CTymiHYaCTOl moaadi.
3a cTyniHuacToi mogayi B pi3Hi rOIUHH JOOH MPALIOE pi3HA KUTBKICTh
HACOCIB.

Ha pucynky 11.2 mnokaszanuii  crymiHngactuii  rpadik
BojocriokuBaHHs. Ilo oci opauHaT mporo rpadika BiaKIaIeHI

FOJIMHHI BUTPATH BOJM y BiJICOTKax 3arajibHoi 1000Boi Butpatu Q, ..

Ha mpoMy camoMmy pHCYHKY HakpeciieHi rpadiku poOOTH HACOCIB
Jpyroro mifiiioMy B pexHuMi piIBHOMIPHOI Ta CTYNIHYACTOI HoJaui.

HeoOxigHo 3a3Haunmtd, 1o rpadiku poOOTH HACOCIB,
noOy/0BaH1 y BUIVISII JIaMaHO1 JIiHIi, € YMOBHUMH (0COOJIMBO MpHU
PO3MIIIEHH] BOJOHANIPHOr0 0aka B KiHI[I MEPEX1), OCKUIbKH 3aJIEKHO
BiJl BOJIOCIIO’KMBAHHSI 3MIHIOIOTBCSI BTpPAaTH B MEpeXi, a OTxe, U
nojaya HacociB. Tomy GakTuuHMiA rpadik Moadi HACOCIB MA€ BUTJIS
xBUIsIcTOI JiHii. [IpoTe BiaxuneHHs 1iel niHii BiJ T1amMaHoi 3a3BUYail €
HE3HayHUM, 1 JUIsl pO3paxyHKy I0Jladl HacociB Ta MICTKOCTI Oaka
[[IJIKOM TMPUIYCTUMO NpUIMATH MOJady HAcOCIB y PO3paxyHKOBUH
nepio] MocTiiHOoo 1 OynyBaTH rpadiky y BUTIISAL JaMaHUX JIiHIN (Tak
3BaHi CTYNIHYACTI rpadiku).

SAxio B cucteMi BOJONIOCTaYaHHS € BOJOHampHa OarTa (abo
HamipHU 0ak), TO B Ti TOAWHU, KOJIH BOAOCIOXHBAHHS € MEHIIIUM 32
nojayy HacociB, 4YacTMHA BOJIU HAJIXOAUTh y Oak, 1 B HbOMY
akymynoeTbesi  3amac. Lleil 3amac  BUTpayaloTh |y TOAMHHU
MaKCHUMaJIbHOTO BOJOCTIOKHBAHHS, KOJH TT0a4a HACOCIB € MEHIIIOI0
3a BUTpPATy BOJIH.
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Pucynok 11.2 — Cmyninuacmuii zpagix 6odocnoscusanns i pooomu
Hacocie:

1 — sooocnoosicusanns; 2 — nodaua 3a cmyniH4acmoi pobomu HacocHoi
cmanyii; 3 — nodaua 3a pisHomiproi pobomu, 4 — nodaua 3 6axy
3a cmyninuacmoi pobomu, 5 — nooaya y bax

MicTkicTh 0aka BH3HA4alOTh SK IOy (iryp, oOMexeHHX
JiHISIME TTo/1a4i 1 BUTpaTH Boau (auB. puc. 11.2). Ha npomy pucyHKy
IUTOINI, IO BIAMOBIJAIOTh MICTKOCTI 0aKy 3a CTymiH4YacToi mojaui
HACOCIB, 3aIITPUXOBaHi. MiCTKICTh 0aka B IbOMY BUTIQJKy CTAaHOBUTD
2,5 % no0OoBoi BUTpaTu BoAU. [y IMX caMHUX YMOB BOIOCTIOKMBAHHS
3a piIBHOMIPHO{ M0Jja4i HACOCIB APYroro MmiioMy MiCTKICTh Oaka Oy/e
ctaHoBUTH 7 % BiJ 1000BOi BUTpATH.

Pexxum pobotu cranuiii Apyroro miaiomMy mijg 4ac po3paxyHKy
CHUCTEMH  BOJOINOCTauyaHHS  BHOMPAIOTH  LUIAXOM  TEXHIKO-
€KOHOMIUYHUX TMOpPIBHSAHb JEKIJIbKOX BapiaHTIB, OCKUIBKH BIJ
OPUNHHATOTO PEeXUMY pPOOOTHM HACOCIB 3ajekaThb MICTKICTh Oaka
BOJIOHANIPHOI OAIlITH 1 pe3epByapiB, a TAKOXK J11aMETPH BOJOBO/IIB.

HaBenenuit nHa pucynky 11.2 cryniHuactuii rpagik €
XapakTepHUM U1 TOCHOJApChKO-IIMTHOrO  BojompoBoay. Ha
OPOMHCIIOBUX  HIANPHEMCTBAX Tpadikd BHUTPATH BOJAHU, SKY
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NiaKOHTPOAbHA ekcnyaTauia 061aAHaHHA HACOCHMX CTaHLin
BUTpA4yalOTh HAa BUPOOHWYI TOTpeOM 3a3BHYaii €  OLIbII
piBHOMIpHMMHU. Ha neskuX miAnmpueMcTBax BUTpATa BOAU BIPOJIOBK
1001 OyBa€e MPAKTUYIHO IMOCTIHHOIO.

Binpm 3pydHuM 1 MBUAKUM € cnocid migbopy HeoOXimHOl
mojadi Ta MICTKOCTI OakiB 3a JOTIOMOTOKO IHTETpaJIbHUX TpadikiB
(puc. 11.3). Interpanbauii rpadik OyyIOTh HLIISIXOM MiJICyMOBYBaHHS
BUTpaTH (200 Mo1a4i) BOAM 32 KOKHHI MPOMIXKOK 4acy, BiIpaxOBaHHUMA
BiJ] TOYaTKOBOTO MOMEHTY (HampuKial, BiJ HYJsA TOAMH). Y LOMY
pasi 1o 0ci OPAMHAT BiAKJIAIal0Th CYMapHI BUTPATH y B1ICOTKax 3a 1,
2, 3 rom. i T. A. Ta, 3’€HABIIN LI TOYKH, OTPUMYIOTh IHTETPAIbHY
kpuBy Butpat 1. I'padpixu piBHOMIpHOI MOa4Yi HACOCIB € MPSIMUMHU
JTHISIMA 2, TaHTE€HC KyTa HaXWiy SKUX € TPOMOPIIHHUM IOJadi.
['padiku cTyninyacToi nojadi 300paxeni Jamanoro JiHieto 3. [logaay
HACOCIB BUOMPAIOTh TAKUM YHHOM, 1100 rpad)iku BOJOCIIOKUBAHHS 1
Mmojadi MakCHMaJIbHO 30iramucs. MakcuManabHa PI3HUIL OpJAHHAT
KPUBHUX BOJIOCIIOKHBAHHS 1 IT01a4l BU3HAYAE MICTKICTh Oaka.

Po3paxynok noenozo Hanopy, cmeopr6aH020 HACOCAMU
opy2020 nionomy. IloBHUI HaMip, SIKAW TOBUHHI CTBOPIOBATH HACOCH
Jpyroro miAdoOMYy, 3aJ€XUTh BIJ CXEMHU MeEpexki 1 pPO3MIIIEHHS
BojloHanipHoi Oamrtu (abo HamipHOTO pe3epByapa). Buznauutu
NOBHUI Hamip MOXKHA JIMIIE MICIs TOro, sIK po3paxoBaHa Mepexa i
BHU3HAYCHA MTO3HAYKa PiBHS BOJM B OaKy BojOHaIipHOi OamTH (abo B
HalipHOMY pe3epByapi).

Po3pi3HAIOTH B1 OCHOBHI CXE€MHU PO3MIIIEHHS BOJIOHAMIPHOT
OamTH: Ha MOYaTKy 1 B KIHLI Mepexi (Tak 3BaHa CXema 3
KOHTPpPE3EpPBYyapoM).

Ha pucynky 11.4 mnoxa3zaHa po3paxyHKOBa cXeMa 3
I’ €30METPUYHUMH JIHISIMH TSI BU3HAYCHHS TTOBHOTO HAIOPY, KUK
MOBMHHI CTBOPIOBATH HACOCH JIPYrOro Mifiomy, IO MpauioTh Y
CHCTEMI 3 BOJIOHAMIPHOIO 0AITO, PO3MIIIEHOIO HA TIOYATKY MEPEXI.
[ToBHuMii Hamip y HbOMY pasi Tak camo, SK 1 JUIsl HACOCIB MEPIIOro
nigiiomMy, SiKi MOAAIOTh BOJY HAa OYHCHI CIIOPYIM, BU3HAYaIOTh 3a
dbopmyIoro

H=H, +h;+h,.
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Pucynok 11.3 — Inmezpansuuii zpaghix sumpamu 600u
cnoxcueauamu i nooaui Hacocie

I'eomeTpruyHy BHCOTY NIAHOMY BH3HAYAIOTh SIK PI3HUIO
MO3HAYOK BOJM Y HamipHOMY 0aky 3a MOBHOTO HOro 3alOBHEHHS 1
HAWHIKYOTro PiBHS BOAM y IpUiiMaibHOMY pe3epByapi. ['eomeTpruuny
BUCOTY MiJHOMY MOXHa TaKOX 3HAHTH 3a Takow (OPMYIOI0
(mo3HauyeHHs TUB. Ha puc. 11.4):

H.=H ,+H,+H;+H,.

Cxema moTaHHs BOJIM HACOCAMH JIPYTOTO MiANOMY B MEPEXKY 3
KOHTppE3epByapoM, TOOTO IPU PO3MILLIEHHI PEryJIIoOBaIbHOI €EMHOCTI
B KIiHIII Mepexi, moka3aHa Ha pucyHky 11.5. Ha cxemi moGynoBani
1’ €30METPHUYHI JIHIT U1 IBOX PO3PaXxyHKOBUX BHUIAJKIB — poOOTH B
TOJMHA MaKCHUMAaJIbHOTO BOJOCIIOKMBAHHS, KOJU B PO3PAXyHKOBY
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MNigKOHTPOAbHA ekcnyaTalia 061a4HaHHA HACOCHUX CTaHLLN
TOYKY OJIHA YacTHHA BOJM IIOJAETHCS HAacOcaMH, a IHIMA — 13
pesepByapa, 1 B TOJUHU MAaKCHMAaJIbHOTO TpPAH3UTY (MaJloro
BOJIOCIIO)KMBAHHS ), KOJIM HACOCH ITOJIAI0Th YaCTHHY BOJU TPAH3UTOM
Yyepe3 Mepexy B pEryJItOBaJIbHY €EMHICTb.
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Pucynok 11.4 — Cxema nooasannsn 6o0u nacocamu opyzo2o niouomy
npu po3miuieHni 6000OHANIPHOT dawimu HA NOYAMKY MePeHci:
1 —peszepsyap; 2 — ycmoxmysanvhuil mpyoonpoeio, 3 — nacoc;
4 — 80008610, 5 — 6o0oHanipna bawma

Ilig yac MakCHMaJbHOTO BOJOCHOXXMBAHHSA IMOBHMI Hamip,
CTBOPIOBAHMI HACOCAMHM, OOUUCITIOITH 32 (DOPMYIIOIO
H=H,+H,,+%h,+h,+H, ,, (11.5)
ne  H, — PpI3HHMLSA MO3HAYOK OC1 Hacoca 1 MOBEpXHi 3eMJl y
pPO3paxyHKOBI TOUIl a, SKa BU3HAYAETHCA 32
PO3paxyHKOBOIO CXEMOIO MEPEKi;

H,, — BUIbHHII HaMIp y PO3PAaXyHKOBIH TOYLII;

¥h, — cyma BTpar Hamopy y BOJOBOJAxX I Mepexi, sKy
BH3HAYAIOTh Y PO3PaxXyHKOBUH CITOCIO;
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11 Po3paxyHOK OCHOBHUX NapameTpiB HACOCHMX CTaHLii

h, — BTpAaTH HAMOPY Y BCMOKTYBaJIbHIN JIiHIT;

HF B — TCOMCTpHUYHA BUCOTAa BCMOKTYBAHHA.

Pucynok 11.5 — Cxema nooasanns 600u nacocamu opyz020 nioiomy
npu po3miugeHHi pecynioeanbHoi EMHOCHI 6 KIHUI mepedici:
1 —peszepsyap; 2 — ycmoxmysanvhuil mpyoonpoeio, 3 — nacoc;
4 — 800086i0; 5 — mepedica cnoxcusaua, 6 — niogioHull mpyoonpogio,
7 — pezepgyap, a — po3paxyHKko8a moyxa

[1ix yac MiHIMaNbHOIO BOJOCTIOKMBAHHS HaIllp, CTBOPIOBaHUI
HAcoCaMM, BHUXOJSYM 3 HEOOXIJHOCTI MOJaBaHHA BOJHM TPAaH3UTOM
yepe3 MEpexy B peryiroBajbHY €MHICTh (0alliTy) BH3HAYaIOTh 3a

dopmynoro (11.4). Benuuuny H, BH3HAYAIOTH SIK PI3HHIIFO TO3HAYOK
MaKCHMaJbHOTO PIBHS BOJIU B PEryIIOBalIbHIN €MHOCTI Ta PiBHS BOJIU
B pe3epByapi, a BTpaTu Hamopy XN, 3HaXOAATh, PO3PAXOBYIOUH
MepeXy Ha BHUIAJOK MOJaBaHHA BOJU TPAH3UTOM Y PETYIIOBAIbHY

€EMHICTb. 3a pO3paxyHKOBHM OepyTh HaWOUIbIIMK 13 HAMNoOpiB,
OJIEpXKaHMX JIJIsl LIUX TBOX BHIIAJIKIB.
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MiaKOHTPOAbHA eKcnyaTauia ob6a1agHaHHA HACOCHUX CTaHLLin
11.3 Po3paxyHok nojayi HacociB KaHadi3amiiHUX CTAHILIH,
IX KVIBKOCTI i MiCTKOCTI IPUMAaIbHOIO pe3epByapa

Pexxum poboTu KaHami3amiiiHOi HACOCHOI CTaHIIil, KUTbKIiCTh
HACOCIB 1 MICTKICTh pe3epByapiB 3ajie)kaTh Bl PEKUMY HPHUILUIUBY
CTIUHUX BOJ, 3a3BHYail HEPIBHOMIPHOTO BIPOAOBXK aA00H. BUHATOK
CTAHOBJIATH JI€sIKI BUIAJKM IME€pEeKayyBaHHS IPOMMCIOBHUX CTIUHUX
BOJI, NMPUIUIUB SIKUX MOXe OyTH piBHOMIpHMM. J[isi 3MEHIIeHHS
BIUIMBY HEPIBHOMIPHOCTI NMPHUILIUBY HA PEXKUM POOOTH HACOCIB y
KaHaJTI3aliiHUX CTAHI[ISX OOJAIMTOBYIOTh MPUUMATBHI pe3epByapH.
MicTKiCTh OCTaHHIX YCTaHOBIIOIOTH 3aJIE)KHO BiJ rpadika NpUILIUBY
CTIYHHUX BO/I, [10J1a41 HACOCIB 1 IPUHHATOTO PEXKUMY pOOOTH HACOCHOT
CTaHIi.

MicTKiCcTh MPUIMaTIBLHOTO pe3epByapa 0OMEXKYEThCS YMOBAMHU
Horo HOpMajbHOI eKcIuTyaTauii. 3a 3aHagTO BEJIMKOI MICTKOCTI
BiIOYBAIOThCS BUNAIIHHA OCaAy 31 CTIYHOI PIAMHU 1 3arHUBAHHS
ocany i piauau. ToMy MICTKICTh pe3epByapa MOBUHHA OYTH sIKOMOTa
MEHIIIO0, ajie He MEHIIOI0 33 S-XBUJIMHHY TOady OJHOTO 3 HACOCIB
CTaHLIi.

MaxkcruMaiabHy 4acTOTY BBIMKHEHHSI HAaCOCIB YCTAHOBIIOIOTH
3aJIeKHO BIJ THUIy 1 THOTYXHOCTI €JIEeKTPOJBUIYHIB, CTYIEHs
aBTOMAaTHU3aIlil HACOCHOI CTaHIIi] Ta 1HIIUX YMOB.

[Tomauy HacociB 1 iX KUIBKICTh BH3HAYAIOTh BUXOASYU 13
3araJlbHOTO TPHIUIMB CTiYHUX BOJA 10 cTaHImii. BogHowac s
pO3paxyHKy I0jladi HAacoCiB 1 MICTKOCTI pe3epByapiB MOKHA
KOpPHUCTYBaTHCSl J00OBUMM IHTETPAJIbHUMHU TpadikaMHu TPHUIUIHUBY.
[Ipote  BHAcmiOK BEJMKOI YacTOTHM  BBIMKHEHHS  HAacoCiB
KOPHUCTYBaHHS LIUM TpagikoM YCKIaJHIOETHCS, 1 JUIsl PO3paxyHKIB
MICTKOCTI ~pe3epByapiB 3a3BU4ail BUKOPHCTOBYIOTH T'OJUHHHMNA
iHTerpanpHUi  rpadik mpumumMBy 1 BigkauyBaHHs (puc. 11.6).
BopHouac BBaxaroTh, IO MPUILIMB 3a TOAMHY HaWOLIBIIOrO
BOJIOBIJIBEJICHHS MOXKHA B3STH PIBHOMIPHUIA.
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Pucynoxk 11.6 — I'pagpix npunnugy i sioxkauyeanus cmivHux 600:
1, 2i 3 — makcumanbHuil 200UHHUL NPUNIUS, WO OOPIBHIOE BIONOBIOHO

6,5%Q,,, 3,25%Q,, i163%Q, ;4 nio uac siokauysanns
HACOCOM 3 N00auero, wo OOPI6HIOE 6,5% Q()oﬁ : Wi, Wo — micmxicme

npuiimanshozo pesepsyapa, % Q, -

I'padiuno Ha iHTErpambHOMY rpadiky piBHOMIPHUNA IPUILIUB
300paXaloTh y BUIJIAI OPSAMOI, TAHT€HC KyTa Haxwiy SKOi €
HPOMOPIIIHHAM FOAMHHOMY MPHUTOKY (IUB. puc. 11.6).

[lomauy HacociB BOMpaOTh Takol, M0 JOPIBHIOE
MaKCUMaJbHOMY TOAWHHOMY TIPHUTOKY, TOMY 3a | TOauHY
MaKCHUMaJIbHOTO BOJOBIJBEEHHS Ipadikyu MPUTOKY 1 BiJKadyBaHHS
301ratoThcs. 3a 3MEHILEHHS IPUTOKY HACTa€ MOMEHT, KOJIU pe3epByap
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CIIOPOKHIOETBCS 1 HACOC BIAKIIOYAEThCS (TOUKH @, 1 d,; 0, 1 O, Ha

puc. 11.6).

[Ticnsa BiniMKHEHHS Hacoca rpadik BiKauyBaHHS Ma€ BHUIJISAL
psIMO1, mapajenbHoi oci abciuc. Pi3HUISI OpAMHAT KPUBOT MPUTOKY 1
BiJIKaUyBaHHS BiJIOBia€ 00’ €My piIMHU B pe3epByapi B i€l MOMEHT
qacy.

Y MOMEHT MAaKCHUMaJIbHO MPHUITYCTUMOTO 3allOBHEHHS
pe3epByapa HAacoC BMHUKAIOTh, 1 MPOIEC MOBTOPIOETHCS 3HOBY.
TeopeTnuHo MOBENEHO, MO0 MaKCUMallbHA KUIBKICTh YBIMKHEHB
Hacoca 3a 33JjaHOi MICTKOCTI pe3epByapa BiIOyBaeThCcsl B TOMY pasi,
KOJIM TpUIMB cTaHoBuTh 50 % Big momaui HacociB. I3 1poro
BUIUJIMBAE, 110 MICTKICTh pe3epByapa HACOCHOI CTaHIli HEOOXiTHO
PO3PaxOBYBATH 3a 33J]aHOI KUIBKOCTI BBIMKHEHB HAcOCa BUXOMSYU 3
MPUILTUBY, KU JOPiBHIOE TOJOBHHI Mojadi Hacoca. [lomauy Hacoca
HEOOXiIHO OpaTu HAWOUTBII OJIM3BKOI JO0 MAaKCHMAaJILHOTO
TOJIMHHOTO MPUILIKBY (aJie He MEHIIE 32 HbOTO).

SIKmIo Ha cTaHIil BCTAaHOBJICHI JiBa HACOCA, IO MPAIIOIOTh, a
1ojjaya KO’KHOTO 3 HUX IiJl Yyac CHUIbHOT poOOTH JOPIBHIOE TOJIOBHHI
MaKCUMaJIbHOTO TPHUIUIMBY, TO MICTKICTh pe3epByapa MOXe OyTu
3MEHIIIEHA BIBIYI.

[Toganpmioro 3MeHIIEHHS MICTKOCTI pe3epByapa MOKHA
JOCATTH IUIAXOM 30UIbIIEHHS KUTBKOCTI arperaTiB HaCOCHOI CTaHIIi.
3a BeNMKOi KUTBKOCTI arperariB 4acTUHA 3 HUX MPAIIOE MOCTIHHO (0e3
BUMKHEHHSI), BIJKAQ4ylOUd TMOCTIHHY YacTUHY MPHUIUIMBY, a
HEpIBHOMIPHICTh  1HIIOI  YacCTMHM  MPUIUIMBY  KOMIIEHCYIOTh
BMUKAHHSIM 1 BAMUKAHHSM 1HIIIUX HACOCIB.

VY oMy pasi BCl pO3paxyHKH, IMOB’sA3aH1 3 HEPIBHOMIPHICTIO
NPUILTUBY, BIJHOCATH IMIIE A0 3MIHHOI YacCTHHU MPUIUHBY (Y
BEJIMKUX MICTaxX ISl YaCTHMHA € HEe3HAYHOIO MOPIBHSIHO 13 3arajlbHUM
OpuIiuBoM). TOMy Ha BEIMKHX HACOCHHX CTaHI[ISAX 13 BEIHMKOIO
KUIBKICTIO ~ HACOCIB ~ MICTKICTh  NPUHMAIBLHOTO  pe3epByapa
pPO3paxoBYIOTh BHXOASYM 3 4Yacy, HEOOXIHOTO [UIsi 3amycKy
pe3epBHOrO arperara B pasi 3ylMHEHHS poO0YOro Hacoca. 3a3BUyai
MICTKICTb pe3epByapa OepyTh TaKOI0, 10 JJOPIBHIOE IPUILIUBY PiAMHU
13 cepeIHbOJ000BOI0 BUTPATOIO BIPOJIOBK 3—5 XB.
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KinpkicTh HacCOCHUX arperartiB 3ajeKUTh BIJ MpU3HAYCHHS
CTaHLii, pexxuMy ii poOOTH 1 3arajJbHOrO NMPHUILIUBY CTIYHHX BoA. Ha
HEBEIIMKUX PAlOHHHMX CTAHI[ISX MMEepeKauyyBaHHS BCTAHOBIIOKOTH J[Ba
HACOCH: OJMH pOOOYMI 1 OAWH pe3epBHUM (BOXHOYAC JPYrHi
pPE3epBHHUI HAcOC TOBWMHEH mnepeOyBaTH B 310paHOMY BHUIUISAI Ha
ckiani). binmpm vacTto Ha paliOHHMX CTAaHILIAX YCTAHOBIIOIOTH TPU
HACOCH: JIBa pOOOYHNX 1 OJIMH pe3epBHUM (TUTFOC OJIMH Ha CcKiIa). SKIo
Ha CTaHIi BCTAHOBJIEHO OUIBIIE JBOX HACOCIB, IO MPALIOIOTh, TO
OepyTh JiBa pe3epBHUX HACOCH.

KonTpoJibHi nutanus a0 posaiay 11

1 Sk po3paxoBYIOTh M0Aa4y BOJOIPOBIJHUX HACOCHUX
CTaHIII# mepuroro migiomy?

2 Sk po3paxoBYIOTh Hamip BOJOMPOBITHUX HACOCHUX
CTaHIII# mepuroro migiomy?

3 Sk po3paxoByl0OTh MOJayy BOJONPOBIIHUX HACOCHUX
CTaHIi# Ipyroro nigiiomy?

4 Sk po3paxoBylOThb Hamip BOAONPOBIAHUX HACOCHUX
CTaHIi# Ipyroro nigiiomy?

5 Jng Yoro BUKOPUCTOBYIOTH IHTErpajbHUH rpadik
BUTPATH BOAM CIIOKHBAYaMH?

6 Sk po3paxoBYIOTh MOJa4y KaHami3alliMHUX HACOCHUX
CTaHIii?

7 5K po3paxoByOTh MICTKICTh pe3epByapa KaHami3aliiHo1
HACOCHOI CTaHIi1?
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