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BBenenue

[To>xapHbIE aBTOUUCTEPHBI SBISIOTCSI OCHOBHBIMA TEXHHUYECKHUMH CPEACTBAMMU,
C MTOMOILBIO KOTOPBIX JINKBUAUPYETCA HAHOO0JIe€ YacTO BO3HUKAIOIAs Ype3BblUaiHas
cuTyaluusi — moxap. [JIaBHbIM cCHElHaJIbHBIM arperaTomM aBTOLMCTEPHBI SIBIIAETCS
noxapHelii Hacoc. [lokapHble HaCOCHI, HECMOTpPS Ha TO, YTO OHU JEHCTBYIOT 110 TEM
K€ NPHUHLIMIAM, YTO M HACOCHl OOMIENPOMBINIJIEHHOTO HAa3HAYEHUs, HWMEIOT
HEKOTOPbIE KOHCTPYKTUBHBIE OCOOEHHOCTH, HE PACCMOTPEHHBIE B CYIIECTBYIOIIHUX
UCTOYHMKaX. [l pemenus 3amad  opraHu3alMi  IPAaBUIBHOW SKCIUIyaTalluy
HOKapHbIX HACOCOB, KOHCTPYMPOBAHMS HOBBIX UX 00pa3lloB HEOOXOAMMO H3YyUHUTh
CYLECTBYIOIIME KOHCTPYKIMH, CHENaTh aHAIU3 HX SKCIUIyaTalMOHHBIX CBOWCTB.
Takne 3HaHUA Ype3BBIYAWHO Ba)KHBI M HAa HACTOSALIEM JTare, Korja Ha IOKapHbIE
ABTOLMCTEPHBI ~ OTEYECTBEHHOIO  IIPOM3BOJACTBA  YCTAHABIMBAIOTCS  HACOCHI
3apyOekHoro nmnpousBoicTBa. Ilpuuem wux BbIOOp HE Bceraa O0O0YCIOBIEH
SKOHOMHUYECKUMH U IKCILTYaTAlIMOHHBIMU TPEUMYIIECTBAMH.

B mHacrosimiem ydyeOHOM 1MOCOOMM TPHUBOJUTCA ONHMCAHWE W  aHAIIU3
KOHCTPYKIIMM IOKApHBIX HACOCOB KaK OTEYECTBEHHOTO, TaK M 3apyO0exHOro
npousBojacTBa. [locoOue HamucaHO Ha OCHOBE MaTEpHANIOB JIEKUUW, KOTOpHIE B
TEYEHUN HECKOJIBKMX JIET MCIHOJB3YIOTCS B Yy4eOHOM Iporecce ['omenbckoro
nHKeHepHoro wuHctutyra MUC 1 NOATOTOBKH CHENUATMCTOB € BBICIIMM
oOpa3oBaHHeEM M0 cnenuaibHOCTH «[IpenynpexaeHne n IMKBUIAIMS YPE3BbIYANHBIX
CUTYaIAN».

Marepuan yueOHOro mOCOOMsS U3JI0KEH B COOTBETCTBUM C THUIIOBOM
IporpaMMoil oOyuyeHusi KypcaHTOB W ciymareneil mo auctumuinHe «lloxapHas
aBapuiHO-cIacaTesIbHasi TEXHUKA U CBSI3bY.

[Ipy Hamucanuu JAaHHOM paboOThl MCHOJIB30BAIUCH OTEUECTBEHHBIE U
3apyOeKHbIE UCTOUYHUKH, PACCMATPUBAIOIINE KOHCTPYKIHUIO MMOKAPHBIX HACOCOB.

[Ipu pa3paboTke TeKcTa aBTOPHlI HE CTABWIIM MEpesa coOO00W 3aauy JAeTalbHOTO
OMMCAaHUS MOPsAKA NEUCTBUM 1O 3a00py BOJBI KaXK/IbIM U3 ONMMCAHHBIX HACOCOB, TaK
KaK M3y4YeHUE MOCcCoOusi He OCBOOOXKIAET OT U3yUyeHUs 0oJiee MOAPOOHBIX PYKOBOJICTB
I10 DKCIUTyaTalluH 3aBOJIOB-U3TOTOBUTEIIEH.

B To *e BpeMsi, TOHUMaHUE OCHOBHBIX MPHUHIIMIIOB MOCTPOEHUSI KOHCTPYKLIMH
IIO3BOJINT TMPOBECTH AHAIW3 KOHCTPYKIMM HOBOM HE3HAKOMOW TEXHUKH H
OpraHU30BaTh €€ MIPaBUIIBHYIO KCILTYaTALMIO

VYyebHoe nmocodue MoxkeT ObITh TIoJIe3HO crienuanuctaM MUYC, a Takxe npyrux
oOjacTeld HApOJHOTO XO3SIMCTBAa MO POXY CBOEH MAESITENbHOCTH CBSI3aHHBIX C
pa3pabOTKOM U IKCILTyaTaIel oKapHOM aBapUHO-CIIacaTeIbHON TEXHUKH.

VYuuteiBass TOT (akT, YTO TEXHMKAa B HACTOSIIEE BpPEMS CTPEMHUTEIBHO
COBEpIICHCTBYETCS, aBTOPbl OYyAyT OJlaroJapHbl 3a KPUTHYECKHUE 3aMEyaHHs IO
CYIIECTBY Y4e€OHOrOo MOCOOMS U MPEJACTAaBICHHYI0O UM HHGPOPMAIMIO 1O HOBBIM
oOpas1iaM MoxapHoil 1 aBapuiHO-CIIacaTeIbHOW TEXHUKHU.



TepMuHBI U onIpeaeIeHUA

Hacocbl — ycCTpoMCTBO Uisi HAmoOpHOrO TNepeMelleHust (BcachIBaHMS,
HarHeTaHus) TJIaBHBIM 0OOpa3oM XUAKOCTH B PE3yNbTaTe COOOLIECHUS €l SHEpPruH
(KMHETUYECKOW WM TMOTEHUHMaIbHOM). Pa3anyarT JMHAMHYECKHME HACOChl U
0o0beMHBIE Hacochl. IHOTIa HACOCOM HA3BIBAIOT TAKXKE YCTPOMCTBA ISl CHKATHUST WIIH
pa3pekeHus ra3oB (Harp., BAKYYMHbBIE HACOCHI).

IHokapHbIii _LEHTPOOEKHBIH _HACOC IS _TOKAPHBIX ABTOMOOWJIEH -
HACOCHBIM arperar, COCTOAIIMNA M3 COOCTBEHHO HAcOCa, HAMOPHOTO KOJUJIEKTOPA,
3alOPHO-PETYIUPYIOIEH apMaTypbl, BAKYyMHON CHCTEMBI 3allOJHEHUS, CHUCTEMBI
10J1aY¥ ¥ JI03UPOBAHUS IIEHOOOpa30BaTelIs.

JAMHAMUYeCKHe  HACOChl -  HAcoChl, B  KOTOPBIX  IEPEMEIICHUE
nepeKayuBaeMol cpejibl MPOUCXOJUT MOJ JEHCTBUEM MAaCCOBBIX (IIEHTPOOEKHBIX)
CHUJI ¥l CUJIBI KUJIKOCTHOTO TPEHHUSI.

O0beMHBIE HACOCHI - HACOCHI, B KOTOPBIX NEpPEMEIICHUE MepeKauynBaeMoiu
cpelbl TPOUCXOAUT TMOJ JAEHCTBHEM CHJIbI TOBEPXHOCTHOTO JIaBJICHUS MPU
M3MEHEeHHH o0beMa (padouero o0bema) MpOCTPAHCTBA 3aHUMAEMOT0 JKUIKOCTHIO.

Hacochbl _HOpPMAJILHOIO _JaBJEHUSI - OJHO- WIM MHOTOCTYIICHYATHIE
MO’KapHBIE HACOCHI, 00ECIICUYNBAOIINE MTOa9y BOJBI M OTHETYIIAITUX PACTBOPOB TPH
KecC
JaBjeHuH Ha Bxoae 10 2,0 MIla (20 —).
M

Hacocbl _BBICOKOTO J1aBJE€HHSl - MHOTOCTYIEHYAThIE IMOXKapHbIE HACOCHI,
oOecreunBaIke Mojady BOJAbl M OTHETYIIANIUX PACTBOPOB IPH JABJICHUHM Ha
BbIxojie ot 2,0 MIla (20 Kzf)zxo 5,0 MIla (50 Kef ).

CM M

Hacochbl _KOMOMHUDOBAHHBbIE - TIOXAapHBIE HACOCHI, COCTOAIIUE W3
MOCJICTIOBATEILHO COCIMHEHHBIX HACOCOB HOPMAJBLHOTO M BBICOKOTO JIaBJICHHS,
MMEIOUTUX OOIIUNA MPUBO/I.

VrioBas ckopocThb_(@), (pan./c) — BEKTOpHAs BEIMYMHA, XapAKTEPU3YIOIIAs
ObICTpOTY BpalieHus pabodero kosieca Hacoca. [Ipu paBHOMEpPHOM BpallleHUU
pabouero koseca BOKPYT HEMOABUKHOM OCH a0OCOJIFOTHAs BEJIMYMHA €r0 YIJIOBOM
ckopoctu = A@/At, tne A@ — upupalleHue yria MOBOPOTa 3a MPOMEKYTOK
BpemeHu At. CKopocThb BpallleHHsi pabdodero Kojieca Hacoca 4YacTO Ha3bIBAIOT
4acTOTOW BpallleHus1 U 0003Ha4atoT N, KOTOPAast U u3MepseTcs B 00/MuH.

[Tomaua Hacoca (J) — 3TO KOJIMYECTBO KUAKOCTH MPOXOASIICH yepe3 HacoC 3a
SAVHUITY BPEMEHHU, Yallle BCErO YKa3bIBAIOT B 00BEMHBIX SIUHUIIAX wm/e v n/ec. B
3apy0eXKHOM MPaKTUKE MoJady Hacoca MPUHSITO YKa3bIBaTh B JI/MUH.

HomunajabHag nmoaaya Hacoca (QOyov) - I10J1a4a HAacoCa NPU HOMUHAIBHOM
naBieHnn P, HOMHHAJIBbHONW TIE€OMETPUYECKOM BBICOTE BCACBIBAHHUS N, o, H
HOMUHAJIBHOM YaCTOTE BpaIeHUsT PA00YETO KOIECa Nyoy.

Hamop-BbIcoTa, Ha KOTOPYIO JKMIKOCTh WJIM Ta3 CIOCOOHBI MOIHSATHCS IO
JIEUCTBUEM CTAaTHYECKOTO JIABJICHUS, PA3HOCTH BBICOT U CKOpocTed. Ero BemnumHa
BBIPAXKAETCSI B METPaxX BOASHOTO CTOJI0A, YCIIOBHO MOAHATOTO BBIIIE YPOBHS HACOCA,
3aBUCHUT OT MOITHOCTH, TUIIA U KOHCTPYKIIUHA HACOCA U UMeeT 0003HaYCHHE-METP (M.




BOA. cT.). [lpyroe ompeneneHue: Hamop - pPa3HOCTb YAEIBbHBIX MEXaHWYECKHX
DHEPIUM KUIKOCTH Ha BBIXOJIE U3 HACOCA U HA BXOJIE B HETO.

Hanop Hacoca B HOMHHAJAbLHOM pexume (H,,,) - Hamop Hacoca Ipu
HOMMHAJIBHOU mojade Qyoy, HOMUHAJIBHOM I'€OMETPUYECKON BBICOTE BCACHIBAHUSA
h; som 1 HOMUHAJIBHON YaCTOTE BPALLIEHUS pAO0YETO KOJIECA Ny

MortHocTh (V) - pusnueckast Bemu4nHa, U3MepseMas OTHOIIEHHEM padoThI A
K MPOMEXYTKY BPEMEHHM f, B TEUEHHE KOTOPOTO OHA COBEPILEHA; €ClIu padoTa
coBeplIaeTcs paBHOMEPHO, To N = A/t. U3mepsieTcs B BarTax. Paznuuaror nose3Hyro
¥ TIOTpeOIsIeMyI0 MOIITHOCTH.

Hacocbl 0OBIUHO XapakTepu3yloTCs HE TMOJE3HOM, a MnoTpedisieMon
MoIIHOCThIO. [loTpebiisieMoil MOIIHOCTBIO Hacoca N Ha3bIBAa€TCSl MOIIHOCTD,
noJBOAMMAs K pabouuM opraHam Hacoca. OHa Bcerza Ooublile MoJIe3HOH MOLTHOCTH
Ha MOTEpPH, KOTOphIE OLEHMBaIOTCA Kodpduimenrom mnonesHoro aeiicreus (KII)
Hacoca 1.

Koadpounuent noneznoro aedcTBus Hacoca () — 3TO XapaKTEpUCTUKA
3¢ (peKTUBHOCTM HAacoca B OTHOUIEHWHM IpeoOpa3oBaHus 3Hepruu. Omnpenensercs
OTHOLIEHUEM II0JIE3HO HCIOJIb30BAaHHOM SHEpruM (MpEeBpallleHHON B palboTy mpu
MEepEMENICHUN [EePEKauYuBaeMON Cpelibl) K CyMMapHOMY KOJIMYECTBY SHEPIHH,
IEpEJaHHON HACOCY.

MomHocre _Hacoca B HOMHHAJLHOM _pexkuMe (Nyow) - MOIIHOCTE,
noTpedasieMas HaCOCOM MPU HOMUHAIBHBIX 3HAUCHMSIX MoJadyu Hacoca Q ,, Hamopa
Hacoca H,,,, reoMeTrpuueckoil BBICOTBI BcachlBaHUS h; o,y W YAaCTOTHI BpaLICHUS
pabodero Kojeca iy,

Boicora BeacbiBanus (H) npeacrasiser co00il pa3HOCTh OTMETOK OCH Hacoca
(z4.0) 1 CBOOOJTHOTO YPOBHS KUIAKOCTH (Z;), KOTOPYIO BCACHIBAET HACOC.

I'eomerpuyeckas BbIcOTa BeachiBanus (M) - paccTossHHE MEXIY OCBIO
BpallleHus1 pabovero koJjieca MepBOM CTYNEHU HACOCA U YPOBHEM BOJBI CO CTOPOHBI
JIMHUY BCACHIBAHUS.

HomvunajabHasg reoMerpuyeckas BbicoTa BcacbiBaHUA (H, .0v) - 331aHHOE
PAcCTOSITHUE MEXIY OChbIO0 BpalleHUsi paboyero Kosieca MEpBOWM CTYNEHH Hacoca U
YPOBHEM BO/JIbI CO CTOPOHBI JINHUW BCACBIBAHUSI IPY HOMUHAIBHOM 3HAYEHUU T0J1aY1
Hacoca Qo -

HoMuHa/IbHAA 4acTOTa BPAIIEHHA (Myo,) - YACTOTA BpaLICHHS pabOUero
KoJIeCca MPU HOMHUHAJBHBIX 3HAYEHUSIX Mojauu Hacoca oy, HAopa Hacoca Hy,y, U
r€OMETPUYECKON BBICOTHI BCACBIBAHUSA /- 1oy -

HanpapjieHue BpalieHus NPUBOAA: NPaB0e€ — BpAIICHWE II0 YacCOBOH
CTpEJIKE CO CTOPOHBI NPHMBOJA; JIeBOE€ — BPAILIECHUWE NPOTHUB YACOBOW CTPENIKH CO
CTOpPOHBI ITPUBOAA.

Ilo:kapHblii _EHTPOOEKHBIN __HACOC JJIsl NOKAPHBIX aBTOMOOMJIEH -
HACOCHBIM arperar, COCTOSIIIMNA K3 COOCTBEHHO HAcoca, HAMOPHOTO KOJUIEKTOPA,
3alO0PHO-PETYJIUPYIOIIEH apMaTypbl, BAKYyMHOW CHUCTEMBI 3allOJIHEHUS, CUCTEMBI
M0/Ia4y ¥ A03UPOBAHUS IEHOOOpA30BaTEIIs.

HoMmuHAIBLHBII pe:KMM _HAC0Ca - PEKUM padOThl Hacoca, 0OecreunBaroOIi
3aJlaHHbIE TEXHMYECKHE TOKa3aTeau: MoJadyy M Hamnop NpH YCTAaHOBJIEHHOU




HOMMHAJIbHOW YaCTOTE€ BpAIICHUS W HOMHHAJIbHOW TE€OMETPUYECKOW BBICOTE
BCAChIBAHMUSI.

Kapuranusa (ot yiar. cavitas — mycToTra), 00pa3oBaHHE B )KUIKOCTH MOJOCTEH
(KaBUTAIIMOHHBIX IY3bIPHKOB, WJIM KaBEpH), 3alOJIHEHHBIX Ta30oM, MapoM WM HX
cmechlo. KaBurtanus paspyliaer moBepXHOCTh pabOYMX KOJEC HAcoCOB, IPeOHBIX
BUHTOB, THJIPOTYPOUH, aKyCTUUECKHUX U3JIydaTenen u ap.

Kunaccudpukanuss 1 0CHOBHbIC XapaKTePUCTUKH HACOCOB

Hacocni KJIaCCI/I(i)I/IHI/Ip}IIOT B 3aBUCHUMOCTH OT IIPHUPOABLI CHUJII, IIOMO IIGfICTBPICM
KOTOPBIX IIPOUCXOAUT IICPCMCUICHUC nepeKan/IBaeMoﬁ Cpcabl B HACOCC CM. PI/ICYHOK
1.

MexaHnnueckue HacOCHI

e T~

JluHamMuueckue O0BeMHBIE
Z AN =
XKunkoctHoro TpeHus |  |MHEPLMOHHBIE | IHOCPHBIC
/ (TIacTUHYATHIC)
Cwmenianbie —{[TOpIIIHEBBIE
\ —11IecTepeHHbIC
TaHTEHIUATBHO- JIOMACTHBIC
CTpYHHBIE JIHCKOBETC / \ BOJIOKOJIBIIEBEIE
OCEBBIE HEHTPOOCIKHO |_|madparmennsie
-OCEBBIE (MeMOpaHHBIC)
BOJIOCTpYIHBIE
BUXPEBBIE HEHTPOOEIKHBIE
ra3oCTpyHHbIE

Pucynok 1 Kinaccudgukanusi Hacocos.

Takux cun Tpu: MaccoBasi Ccwia (MHEpPUMH), KHMIAKOCTHOE TpPeHHe
(BSI3KOCTH), CUJIA IOBEPXHOCTHOTIO JIABJICHUS.

Hacocsl, B KOTOpPBIX NEPEMEIIEHUE NTEPEKAYNBAEMON CPEIbl IPOUCXOAUT MO
NEUCTBUEM MAacCOBBIX CHJI W CHJIbI JKMJKOCTHOIO TPEHHSI  Ha3bIBAKOTCS
AUHAMMYECKHMH, a HACOChl, B KOTOPBIX MEpPEMEIIECHUE IEPEKAYNBAEMON CpPE.bI
IIPOUCXOJHUT MOJ JCHCTBUEM CHJIbI MOBEPXHOCTHOTO JABJIICHHUS NPHU H3MEHEHUU
o0beMa MPOCTPAHCTBA 3aHUMAEMOT0 KHIKOCTHI0O — 00beMHBIMH.

O0bemMHBIE HAcOCbl 10 CBOEMY  KOHCTPYKTHBHOMY  HMCITOJIHEHUIO
MO/APA3IENAIOTCS HA  HACOChl  MOPIIHEBBIE, IIECTEPEHHbIE, IUIACTUHYATHIC
(mbepHbI€), MEMOpPAHHbBIE U BOJOKOJIBIIEBHIE.

Hacocsl i1 mokapHbIX aBTOMOOUJIEH B 3aBUCUMOCTH OT UX KOHCTPYKTHUBHBIX
0COOEHHOCTEN U OCHOBHBIX TapaMETPOB KIIACCUPHUIIUPYIOTCS HA:

- HACOChl HOPMAJILHOTO J1aBJICHNUS;



- HaCOChI BBICOKOTO JIaBJICHUS;

- KOMOMHUPOBAHHBIE.

Koadpounuent nonesHoro aeicTBuss npu paboTe Hacoca B HOMHHAIbHOM
pEeXHUME JOJDKEH OBITh HE MEHEE:

- JUIsl HACOCOB HOPMaJIbHOTO JaBjieHus He Hike 0,6;

- JUIsl HACOCOB BBICOKOI'O JlaBjieHUs He Hke 0,45.

JIJ11 KOMOMHMPOBAHHBIX HACOCOB KOA((UIIMEHT MOJIE3HOIO JAEUCTBUSA JOKEH
OBITH HE MEHEe:

IIPU pa3ziesibHOM padoTe:

- HacOC HOPMaJLHOTO JaBjieHus He Huxe 0,6;

- HACOC BBICOKOTO JiaBjicHus He Himke 0,3;

- IpU COBMECTHOM paboTte He Huxke 0,35.

B KOHCTpYKIIMM  JAODKHBI ~ OBITh  TPEIyCMOTPEHBI  yCTPOMCTBA,
o0ecreunBaroIIye CIUB BOJBI U3 MTOJIOCTENH HAcoca.

B kopmyce Hacoca JOKHBI OBITh IPEAYCMOTPEHBI OTBEPCTUS TSl CIIMBA BOJAbBI
IIpYU HAJMYUU yTE€UYEK Yepe3 YINIOTHEHUS Baja.

Bo BcaceiBaromem mnatpyOke Hacoca JOJDKEH YCTaHaBIUBAThCS (QUIBTD,
pa3Mepbl OTBEPCTUH KOTOPOTO JOJKHBI ObITh MEHBIIE IIMPUHBI KaHajla pabodero
KoJIeca Hacoca.

KoHncTpykuus Hacoca nokHa 00ecreynBaTh €ro FrepMETUYHOCTh M IPOYHOCTh

Kec
IIPU HCHBITATEIBHOM CTAaTUYECKOM JABJIICHUU P1yen=6,0£0,5 - U IpH
M
KecC
UCIILITATEILHOM TUHAMUYECKOM JaBI€HUH Poyen = 1,5 Py *0,5 —-.
CM

B MecTax HEemoABMKHBIX COCTMHEHHUI Hacoca HE JAOIYCKAETCs MOSBICHUE TCUU
1 KarieoOpa3oBaHUs.

B KOHCTpyKIMM Hacoca BBICOKOTO JAaBJICHUS JOJDKHO OBITH MPETyCMOTPEHO
YCTPOWCTBO JUIsl €r0 OXJIaXACHHs, oOecreunBaroIiee Npu HyJIeBOM mojaaye oOMeH
KHUJTKOCTH (IIEPETOK).

[Ipu pabGoTe ¢ oOTpUIATENILHOW TE€OMETPUYECKOW BBICOTHI BCACHIBAHUS B
KOHCTPYKIIMM HAcoca JIOJDKHO OBITh MPEIyCMOTPEHO YCTPOWCTBO (CHCTEMa) WU
MECTO JIJIs1 ero (ee) MOoaKItoueHus, 00ecTeurBaroIee 3aroJIHEHUE Hacoca BOIOM.

BakyymHasi cuctema J0JKHA CO3JaBaTh pa3pekeHUE B 00bEMEe Hacoca He
KecC
CM2 '

MakcuMainbHasi TEOMETPUYECKasi BHICOTA BCACHIBAHUS h .x IOJDKHA OBITH HE
MmeHee 7,5 M.

Bpems BcacbiBanusl (3amoJiHEHUS) t,, HACOCHOM YCTAaHOBKM C MaKCHUMAaJIbHOM
reOMETPUYECKOMN BBICOTHI IOJDKHO OBITH He Ooiee 40 c.

[Tomaua Hacoca mpu paboTe ¢ MAKCHUMaJIbHOM T€OMETPHYECCKON BBICOTHI
BCAChIBAaHUS JI0J>KHA cOCTaBIsATh HE MeHee 0,5 Q ,,, IPY HOMUHAIBLHOM HaIope.

Cucrema 103upOBaHMS MMEHOOOPA30BATENsl, COOTBETCTBYIONIETO TPEOOBAHUSIM
JI0JKHA 00€CTIeurBaTh €ro Mojaady ¢ KOHIIEHTpaIue mo o0beMy B BOJTHOM PacTBOPE
MIPU 33/IaHHBIX MTOJa4YaxX HACcOCA U JIaBJICHUSX:

- He MeHee 3 - 6 % - 11 meHooOpa3oBareseil 001Iero Ha3HAYCHUS;

menee 0,8
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- He MeHee 6 - 10 % - 111 meHooOpa3oBaTENIeH 1eIeBOr0 HA3HAUYCHHUS.

B koHcTpykIuu Hacoca (HACOCHOM YCTaHOBKH) JOJDKHO OBITH MPETyCMOTPEHO
YCTPOMCTBO, HCKIIIOUAIOIIEE TIOMaJlaHke TMEeHOO0Opa3oBaTesisi BO BCACHIBAIONIYIO
JIMHUIO MIPU HYJIEBOM Mo/1aue Hacoca (OTCEUHOM KJIamaH).

KoHcTpykiusi HacoCOB HOPMaJBHOTO JIaBJICHUS JOJDKHA OOECIeYuBaTh HX
HENPEPHIBHYIO pabOTy B HOMHUHAJIBLHOM PEXHME B TE€UEHHE HE MEHee 6 4, HaCOCOB
BBICOKOTO JIABJICHUS - HE MEHee 2 Y.

B koHCTpyKIIMHM HACOCOB (3aMOPHO-PETYIUPYIOMIEH apMaTyphl) JOIKHO OBITH
MPETYCMOTPEHO YCTPOMCTBO, OOECIEYMBAIOIIEE MPEIOTBPAIICHHE 0OpaTHOTO TOKa
AKUJKOCTHU U3 HAITIOPHBIX MarucTpalie B MOJOCTh HACOCA.

Ha Hacocax [OMKHBI OBITH YCTAaHOBJEHBI (IIPEAYCMOTPEHBI MecTa IS
YCTAHOBKH) CJIEAYIOIIUE KOHTPOJIbHO-U3MEPUTEIIbHBIE TPUOOPHI:

- MAaHOBaKyyYMMETP BO BCACHIBAIOIIEM MATPyOKE;

- MAHOMETp (MaHOBaKyyMMETpP) B HAIIOPHOM MATPyOKe;

- TAXOMETP.

KoHcTpykiust HacoCOB JJOJKHA 00eCreYrBaTh MPUCOSTUHEHNE BCACHIBAIOIINX
Y HAIlOPHBIX MATPYyOKOB C MOXKAPHBIMU COCAMHUTEIIBHBIMU TOJIOBKAMH.

[To>xapHbIe HACOCHI JOJIKHBI 0OECIIEUNBATh M0/1a4y BOJIbI M BOJHBIX PACTBOPOB
nenoooOpaszoBareneid remmnepatypor 10 303 K (30°C) ¢ BoJOpOJHBIM TOKa3aTeaeM

Ke
3
M

pH ot 7 mo 10,5, mnotrocteto g0 1100 Y MAacCOBOW KOHLIEHTPAUHUEN TBEPABIX

gactul 10 0,5 % npu ux MakCUMajIbHOM pa3Mepe 3 MM.

Hacocbl moxapHbIX aBTOMOOWIECH padoTalT OT JABUrarejieil BHYTPEHHEro
CrOpaHMsi - O5TO OJHA U3 OCHOBHBIX TEXHHUYECKUX OCOOCHHOCTEH, KOTOPYIO
HEO0OXOJIMMO YUYUTHIBATh MPHU pa3pabOTKE U IKCILTyaTal[id HaCOCOB.

Hacocel moxapHbIx aBTOMOOWIIEH JOJKHBI  paboTaTh OT  OTKPBITBIX
BOJIOMCTOYHMKOB, IMOATOMY IPU KOHTPOJIBHOM BBICOTE€ BCACBHIBAHUSI HE JIOJIKHO
HAOMIOMAThCsl SIBIGHWM KaBUTAalMuM. B Hameld crTpaHe KOHTPOJIbHAs BBICOTA
BCachIBaHUs cocTaBiisaeT 3-3,5 M, B cTpaHax 3amnaaHoit EBpornsl - 1,5 M.

Hanopnas xapakrepuctuka Q-H 1Ji51 NOKAPHBIX HACOCOB J0JKHA OBITH
MOJIOrO#, WHAYe TPU MEPEKPHIBAHUU KPAHOB HA CTBOJIaX (YMEHBIIEHUU TOJAuH)
PE3KO BO3pACTET HAIOP Ha HACOCE U B PYKABHBIX JMHUAX, YTO MOKET MPUBECTU K
paspeiBy pykaBoB. [Ipu monoroii HanmopHOM XapaKTEPUCTUKE JIEr4Ye YIIPaBISTh
HAcCOCOM TMpHU TIOMOIIM PYKOSATKH «ra3» HW HU3MEHSTh MpU HEOOXOIUMOCTHU
napaMeTphl Hacoca.

ITo sHepreTrueckuM mapameTpaM HACOCHI MOXKAPHBIX ABTOMOOHUJIEH TO0JIKHBI
COOTBETCTBOBATH MapaMeTpaM JABUraTeJIsl, OT KOTOPOTO OHU paboTaloT, MHAUYE HE
OyoyT TOJHOCTBIO pEaJTU30BaHbl TEXHUYECKME BO3MOXXHOCTM HACOCOB WIIU
JIBUratesib Oyner paborarh B pexume Huzkoro 3HadueHus KIIJ[ u Gonbimoro
YAEJIBHOTO Pacxo/ia TOIINBA.

HacocHbie yCTaHOBKM HEKOTOPBIX TIOKapHBIX aBTOMOOWJEH (Hampumep,
a’pOJAPOMHBIX) JOJEKHBI PadoTaTh HA XOAYy TPH TOJave BOABI W3 JadeTHBIX
CTBOJIOB.

HacocHbie yCTaHOBKM TMOXapHBIX aBTOMOOWIEH MJOKHBI 0€3 CHIDKCHHUS
napameTpoB paboTaTh IITUTEIHHOE BpEeMsl TIPU MOJJa4€ BOJBI B YCJIOBHAX HUZKUX U
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BBICOKHMX TeMIIepaTyp.

Hacocel nO/KHBI MMETH IO BO3MOXKHOCTHM MaJible radapurbl U Maccy ULl
paIOHAIBHOIO UCIIOJIB30BAHUS IPY30IIOIBEMHOCTH [10KAPHOTO aBTOMOOMIIS U €T0
Ky30Ba.

YnpaBjieHHe HAacCOCHOW YCTaHOBKOM [OJIKHO ObITh YyIOOHBIM, IPOCTBIM H
NPH BO3MOKHOCTH aBTOMATH3HPOBAHHBIM,

Hacocebl 10/2KHBI MMeTh HU3KUH YPOBEHb LITyMa U BUOpaluu npu padore.

OnaHO U3 BaKHBIX TpeOOBaHUM, 00€CTIEYMBAIONINX YCIICITHOE TYIICHUE MOXapa,
- HQJICKHOCTh HACOCHOM YCTaHOBKH.

KonTponpHbIE BOITPOCH
1. Yto Takoe Hacoc?
[To xakuM mpU3HAKAM KIacCU(PUIUPYIOTCS HACOCHI.
UYrto Takoe Hamop Hacoca?
UYrto Takoe BbICOTa BcachlBaHMs Hacoca?
Kaxkue TpeOoBaHus MpeabsIBISIOT K MOXKapHBIM Hacocam?
Kax knaccuduimpyrorcs noxapHsie IIEHTPOOSKHbIE HACOCHI?

AN

O0beMHBIC HACOCHI

lNopwHesble HacoCbl

Knaccudukanus mNOpIIHEBBIX HACOCOB IPEACTaBI€Ha Ha Pucynok 2.
OCHOBHBIMM KOHCTPYKTHUBHBIMU 3JIEMEHTAMHU [OPIIHEBBIX HACOCOB SBIISIFOTCS:
IMIMH/IP', BCACHIBAIOUINI M HATHETATENbHbIH KIamaHa’, MOPIIeHb WM TUIYHKep
MEXaHU3M JIBKEHHUSI (KPUBOIUIUITHO-IIATYHHBIN, KpEUIIKOM(HBIN, SKCLIEHTPUKOBBIN ).

[IpyHOIMO [EUCTBHS MOPIIHEBOTO HAcOCa OCHOBAH HAa MNEPHOINYECKOM
M3MEHEHHH pabodero o0beMa 3aKJIIOUYEHHOTO MEXIYy TMOPIIHEM U TOJIOBKOM
LUJUHAPA.

1 . .

OWJIMH/AP, nomas pgetans ¢  UUIMHAPUYECKOM  BHYTPEHHEU
OBEPXHOCTBIO, B KOTOPOW ABMXKETCS MOpIIeHb. OnHA W3 OCHOBHBIX J€Tajeu
NOPIIHEBBIX MAIIMH U MEXaHU3MOB.

? KJIATIAH (ot neM. Klappe — KpbIIlIKa, 3aCIOHKA), B TEXHHKE — JIETAllb
WIM YCTPOWCTBO JUIA YIPABJIECHUS PAacXOJOM Tra3a WIM KUIKOCTH H3MEHEHHEM
IO TPOXOJHOTO Cce4YeHus (Hamp., IpPOCCENbHBIE, NPEIOXPAaHUTEIbHBIC,
PEryJIUPOBOYHBIE).

3 I[TOPIIIEHb, mnoaBuxHas jAeTaidb, IEpeKphIBalOIIas MUIMHIAP B
MOMEPEYHOM CEUEHHHM U TMepeMellaromascs BIOAb €ro ocu. CiyXuT s
npeoOpa3oBaHusl MEXaHUYECKOM pabOThl B YHEPTUIO JIaBJICHUS >KUIKOCTU (Ta3a)
WM HAa00O0pOT.

* TUDIYHXXEP (anrn. plunger, ot plunge — HbIPSTH), TTOPIICHb, MMEIOIIHH
JUTMHY, 3HAYUTEIHHO TPEBBIIIAIONIYI0 JAHAMETD; JeTalb IUTYHXEPHBIX HACOCOB,
30JI0THUKOB, TUJPABIMYECKUX IUTUHAPOB U T. II.
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PucyHok 2. Cxembl NOPIIHEBBIX HACOCOB a - MPOCTOrO AelcTBUA; O -
JABOHOIO JeiicTBUSA; B - IM(PPepeHINATbHOI0 AeiicTBUSs; S - X0 MOPLIHS

B 3aBucumMoct 0T 0COOEHHOCTEHN Mpolecca HarHeTaHUsl MOPITHEBBIE HACOCHI
OBIBAIOT:

NPOCTBIMH — 33 JBa XojAa MOpIIHA (OAWH IUKI) MPOUCXOJUT OJHO
BCAaChIBAaHUE U OJHO HarHETaHUe KUJAKOCTU (Pucynok 2a);

JABOMHOIrO JeicTBUS — 3a OJWH IMKJI MPOUCXOAMUT JBa BCAChIBAHUS W JIBa
HarHeTaHus (PucyHnok 26);

aupPpepeHINATBHBIMA — 33 OJIMH IIUKJI MPOUCXOJUT OJHO BCAChIBAHHE U
JIBa HarHETaHUs 10 MOJIOBUHE 00bema (PucyHok 2B).

HenocrarkamMu MOpIIHEBBIX HACOCOB SIBIISIETCSI HEPABHOMEPHOCTH mojauu (y
MPOCTBIX HACOCOB, YTO OOYCIaBIMBAaET HEOOXOJUMOCTh YCTAHOBKH TacUTENeH
MyJIbCAIMM, TaK HAa3bIBAEMBIX BO3AYIIHBIX KOJIMAKOB), CJIOKHOCTh KOHCTPYKIIHH,
HaJIMYue MOJIBMKHBIX YIUIOTHEHUM, TUXOXOAHOCTh, HEBO3MOXHOCTh PETYIMPOBAThH
M0/1a4y JAPOCCEIUPOBaHUEM (TIPUKPBITUEM 3a/IBHKKH ).

AKCHAJIbHO-TIOPIIHEBBIE HACOCHI.

AKCHaJIbHO-TIOPIIIHEBBIE HACOCHI MPEJICTABIIAIOT CO00M HECKOJIBKO OTACIBHBIX
MOPIITHEBBIX HACOCOB Pa3MEILIEHHBIX B OJTHOM OJIOKE.

Ha Pucynox 3 u PucyHok 4 TmOKa3aHbl aKCHAJIbHO-TIOPIIHEBBIE HACOCHI
COOTBETCTBEHHO C HAKJIOHHBIM JIMCKOM W C HakKJOHHBIM OjiokoMm. Takue
KOHCTPYKIIMU MPUMEHSIOTCS B TUPABIMYECKUX CUCTEMaX B KaU€CTBE TMIPOHACOCOB
Y TUAPOMOTOPOB.

AkcuanbpHO-TIOpIIHEBOM  Hacoc (PucyHok 3) € HAaKJIOHHBIM  JHCKOM
MIPEACTABISIIOT COOOM HECKOJIBKO OTMIENbHBIX MOPIITHEBBIX HACOCOB 3, pa3MEIICHHBIX
B OJTHOM OJIOKE 2, BBITIOJIHEHHOM 3a OJHO 11esioe ¢ Bajiom 5. [loprHu nox nerictBreM
MPYKUH 6 TOCTOSTHHO KOHTAaKTUPYIOT C HaKJIOHHBIM TuckoM 4. ITpu BpamieHuu Bana
1 0JIOKa MOPIITHU MEPEMENIAIOTCS B OCEBOM HAMpaBJICHUH, OJJTHOBPEMEHHO BpaIlasiCh
BMeCTE C OJIOKOM.

B pacnpenenutenbHOM ucke | BBIMOTHEHBI J1Ba CEPHIOBUIHBIX OKHA. OqHO U3
HUX COCJAMHEHO C MarucTpajiblo A, WAyled OT MacisHoro 0aka, U3 KOTOPOTO
paboyast KUIKOCTh MOAACTCS MO/ MOPIIEHb, @ BTOPOE C MarucTpaibio b, mo kotopoi
XKHUJKOCTh MOJIACTCS K pabOYUM OpraHam.

3a oguH 00OPOT Bajla C OJOKOM KaXKIbId MOPIIEHb COBEPIIAET BO3BPATHO-
MOCTyNaTEIbHbIE JIBHXKEHUSI, COOTBETCTBYIOIIME BCACBHIBAHUIO M HATrHETAHMUIO.
KoHcTpyKkius Hacoca ¢ HaKJIOHHBIM JIMCKOM IO3BOJISIET BBINOJIHATH PETYJIHMPOBAHUE

13



nmomaun pabodeit skuakocth. B ruapoHacoce ¢ HAKIOHHBIM OJIOKOM Toja4a
KHUJTKOCTH OOBIYHO HE PETYyJIHUPYETCH.

b

ki

) o e\

Pucynoxk 3. I'uapoHacoc ¢ HAKJIOHHBIM JMCKOM: 1- pacnpeaenuTeabHbIN
AUCK; 2 — OJIOK WWJIHHAPOB; 3 — IJIYHKep (MOpIIeHb); 4 — HAKJIOHHBIN JUCK; S —
BaJI; 6 — mpykuHa; A — noABOA padouei :KUAKOCTUH; b — cjiuB padoueit

N

AKUOAKOCTH.

Pucynok 4. I'uapoHacoc ¢ HAKJIOHHBIM 0J10kOM:1 — 0J10K; 2 — 0Cb; 3 —
KapJaHHbI BaJ; 4 — ITOK; 5 — ONOPHBIN JUCK; 6 — mopHIeHb (MJIYHXKep); 7 —
OINOPHO-pacIpeeTuTebHbIN JUCK.

B akcuanbHO-MOPIIHEBOM HAacOCe C HAKJIOHHBIM OJokoM Oyiok 1 Bpamaercs
BOKPYT CBOEH ocH 2 B pe3yjbTare nepeayd BpalaTeIbHOro MOMEHTa OT JBUTATENs
yepes Ban 3. llIToku 4 mapHUpHO CBS3aHBI C OJHOM CTOPOHBI C OMTOPHBIM JAUCKOM 5 U
¢ apyroit ¢ mopiHeM (TuryHxkepoMm) 6. Ilpu BpaieHnu 0Ji0ka TMOPIIHUA COBEPIIAOT
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BO3BPATHO-TIOCTYIIATEIbHBIC ABUKEHUS B OJOKe 1, BO BpeMs KOTOPBIX MOJOCTH
UWIMHAPOB TEPUOJUUYECKU COEIUHSIOTCS C CEPIIOBUIHBIMU PaACIpEAeTIUTEIbHBIMU
KaHaJlaMd OIOPHO-PACTIPEACIUTENLHOTO Aucka 7. JIOCTOMHCTBOM aKCHUalbHO-
MOPIUIHEBBIX HACOCOB SIBJISIETCS PAaBHOMEPHOCTh MOJA4YM  >KUJKOCTH, BBICOKOE
pasBuBaemoe aasienue (40-50 MIla) u Beicokuit KIIJT = 0,85-0,9.

PannajibHO-OpUIHEBbIE HACOCHI (THIPOMOTOPHI) (PUCYHOK 5) MPEICTARISAIOT
co00i HECKOJFKO MOPIIHEBBIX HACOCOB pAJAHAIBLHO PACIOJIOKEHHBIX B OJIOKE
IAJTUHAPOB U 00BETUHEHHBIX OOIINM MEXaHU3MOM JIBHKCHUS.

4
r
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PucyHnok 5. Peryiupyemblii paanajibHO-NIOPIIHEeBOi Hacoc: 1 — onmopa; 2 —
Kopnyc; 3 — miayH:kep; 4 - 0JI0K HUJIMHAPOB; 5 — MPY:KNHA; A — BCACHIBAKOIAS
M0JIOCTh; b — HANOPHAas M0J10CTh; € - IKCHEHTPHUCHUTET.

Or OKCOCHTPHUCUTCTA € 3aBUCHUT IIPOU3BOAUTCIBHOCTh M HAIIPABJICHUC IIOJa4YN
Hacoca.

Hacocel manHOro THma He TpeOYIOT 3aquBKH, IMO3BOJSIOT CO37aBaTh B
rUApaBiIndecKkor cucrteme Bbicokue (mo 15 MlIla) naBnenus, oOnamarT Xopolen
BcachIBarolie cnocoOHocThio (10 7 M) u Beicokum KITJ[ = 0,75-0,85.
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HpOI/ISBOI[I/ITeJIBHOCTB paaruaJIbHO-IIOPUIHCBOI'O Hacoca IIpsAMO
IMPOIIOpIMUOHAJIbHA O60pOTaM IIPUBOAHOI'O JABUIATCIIA.

llubepHbie (nnacmuH4Yambie) HacoChbl

B mmbepHoM Hacoce (PucyHok 6) mpH BpalleHUH poTopa | B HampaBlieHUH
CTpEJIKH, JKCIICHTPUYHO PAacCHOJIO)KEHHOr0 B Kopmyce 4 Hacoca, IHOepbl 2,
BBINIOJTHEHHBIE B BHJI€ IUIACTUH, pajualbHO IMEpPEeMENIAloTcs B Maszax poropa. B
MIEPBBIN MOTYIIEPUO MPOCTPAHCTBEHHBIH 00BEM 3, 3aKIIOYCHHBIA MEXIY ABYMS
mubepaMy 2 CHayajia yBEJIMYMBACTCS, U B 30HE OKHA S5 KHUJIKOCTh BCACBIBACTCS
HAcOCOM. 3aTe€M BO BTOPOM IOIYIEepuoie 00beM 3 YMEHbIAETCA, U KUJIKOCTh Yepe3
OokHO 6 HarHeraercsi. TakuMm oOpa3om, yepe3 OkHa 6 U 5 KpBIINIEK cTaTopa Hacoca
IPOUCXOJUT MTOCTOSTHHOE BCACBIBAHUE KUJKOCTH CIIPaBa U HArHETAHHE CJICBA.

To ecTb NMPUHIUIT ACHCTBUS MIMOEPHOIO HACOCAa OCHOBAH Ha MEPUOIUYECKOM
M3MEHEHUHU paboyero o0beMa 3aKIOUEHHOTO MEXIYy CTaTOpOM, POTOPOM U JBYMS
COCEIHUMH IINOEpaAMH.

JIOCTOMHCTBOM IIHOEPHBIX HACOCOB SIBJISIETCS OTCYTCTBHE HEOOXOAUMOCTH
MPEBAPUTEIILHOTO 3allOJIHEHUSI J>KUAKOCTBIO, a HX MPOU3BOJUTEIBHOCTH MPSMO
MPOTNOPIIMOHANIbHA 000pOTaM JABUTaTeNs, KoMNakTHbI. [IlnOepHble HACOChI MOTYT
co3naBaTh Hanopsl 16...18MlIla, oGecnieunBaroT 3a00p BOJIbI C IITyOMHBI 10 8,5 M npu
KIIJ pasnom 0,8...0,85.

OHM XapakTepu3yloTCd NOCTOSHHOM MOJavyel MXUAKOCTH W pabdoTaroT B
muarazoHe 500-2500 o6/mun. Mx KIIJ B 3aBUCHMOCTH OT 4YacTOTHI BpalleHUS H
nasienus cocrasiser 0,65-0,85.

Henoctatkom siBisieTCst HaTU4KMe MOJBWKHBIX YIUIOTHEHUH W HEOOXOJIUMOCTh
M3TOTOBJIEHHUS IETAJIEN C BBICOKOW TOYHOCTHIO.

Pucynok 6 Cxema mubepHoro Hacoca: 1-porop; 2 - mmmodepsi; 3 - 00beM
Mexay mmdepamu; 4 - Kopiyc
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Bodokonbuyeebie HacocChl

B BomokonbieBom Hacoce (PucyHok 7) potop 1 ¢ paauaibHBIMU JIONATKaMHU
ADKCUECHTPUYHO pa3MElIeH B IuiIuMHApU4YeckoM kopmyce S. Kopmyc Hacoca
MIpEeABApUTENILHO 3aroyHsieTcss Boaod. llpu BpameHun poTropa B HampaBICHHUH
CTpPENIKM BOJa OTOpacbiBaeTcsa K mnepudepun, 00pa3ys BOASHOE KOJBIO 4.
MPOCTPAHCTBEHHBIM 00BEM 2, 3aKIIOUEHHBIM MEXIy JIOMaTKaMH pOTOpa CHayaia
YBEJIMYMBAETCS, a 3aT€M yMEHbIIaeTcs. TakuM 00pa3oM, MPOUCXOAUT BCACBIBAHUE U
HarHeTaHwe BO3ayXa. BcaceiBatomuidi 3 M HarHerareiabHbIl 6 maTpyOKu
PacIoJioKeHbl B TOPIIEBOM YaCTH Hacoca.

Pucynok 7. Cxema BOJOKOJIbIEBOT0 HAcOCa: 1-poTop; 2 - 00beM MexKIY
JIONATKAMM; 3 — BCACBHIBAIOLIUI KaHAJT; 4 - BOASIHOE KOJIBIIO; S — Kopmyc; 6 -
HArHeTaTeJbHbIH KaHAJI; 7- HArHeTaTeJIbHOE OKHO; 8 — BcacbiBalllee 0KHO.

Henpocrtarkom BOAOKOIBLEBOTO Hacoca sBisercs Huskud KIIJI paBHbIN
0,2...0,27. C noMouIp0 JaHHOIO HACOCa MOKHO CO3/1aBaTh BaKyyMm 10 9 M BOJ. CT.,
MIOATOMY OH HCIOJb30BAJICS B KaueCTBE BAaKyyMHOIO Hacoca [JIsi 3alOJIHCHHS
BCACBIBAIOIIICH JIMHUM U BCACHIBAIOIIEH MOJIOCTH IIEHTPOOEIKHOTO HAcoca BOJOM.

LllecmepeHHbIe (pomayuoHHbI€) HacoCbl

[IlecTepeHHble HACOCHI ABIAIOTCS OOBEMHBIMU HAacCOCaMU, JAECUCTBYIOIIMMHU 110
IIPUHLINAIY BBITECHEHMs IIEPEKAYMBAEMOU >KUAKOCTU. BcachlBaHWE M BBITECHEHME
KHUJIKOCTH Yy TaKUX HACOCOB TMPOMCXOIUT TBEPAbIMU TEIaMHU - 3YyObsIMH,
IBWKYIIUMHCS B pabounx mosiocTsX. CyIecTBYIOT KOHCTPYKUMU HIECTEPEHHBIX
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HACOCOB C BHEUIHMM U BHYTPEHHHM 3alerjeHueM mecrepeH. HaubGonee
pacnpoCTpaHEHHBIM THUIIOM IIECTEPEHHOTO HAcoca SBJISAETCS HACOC C IIECTEPHAMHU
BHEIIHEro 3auerjeHus. Yamie Bcero MpUMEHSIOTCS HACOChl, COCTOSILINE W3 Mapbl
OpSAMO3YOBIX LIECTEPEH C OJUHAKOBBIM YMCIOM 3YObEB SBOJIBBEHTHOI'O MPOQPUIISL.

MakcumanbHOE JaBJICHUE, pa3BUBaeMoOe dTHMHU Hacocamu, o0brdHO 10 MIla u pexe
20 MIla.

IlecTepeHHBI HACOC C BHEIIHUM 3aleNJIECHHEM HIeCTePeH

B kopmyce 1 mecrepeHHOro Hacoca C BHEIIHUM 3alCIUICHUEM MIECTEPEH
(Pucynok 8) pa3MellleHbl, HaXOASIIUMECSd B 3alCIUICHUW C MaJbIMU TOPILIOBBIMH M
paauanbHBIMU 3a30paMu, BeAylas 2 U BegoMasi 4 1eCcTepHHU.

PucyHnok 8. Cxema mecrepeHHOro Hacoca: 1- kopmyc; 2- mecrepus: 3 —
M0JIOCTh MEXKAY 3YObSIMHU (3JIeMEHTapHbII pado4uii 00beM); 4 — mecTepHs; S —
0Ch; 6 — BcachIBaIOIIAS MOJIOCTD; 7 — BaJI; 8§ — HATHeTaTEJIbHAS MOJIOCTh.

[Ipn BpalieHMM WIECTEPEH B HANpPaBICHUHM, YKA3aHHOM CTPEJIKaMH, BO
BCachIBaroIe mojaoctu 6 3yObsl HIeCTepEeH BBIXOAAT U3 3alleIIEHUsI U OCBOOOKIAIOT
B COOTBETCTBYIOIIEH BMAJAMHE HEKOTOPOW o0BeM. JKHUIKOCTh TIOJ BIIUSHHEM
aTMOC(epHOro JaBJICHUs 3allOJIHAET BHAJAMHBI MEXAY 3yObsSMH U TEPEHOCHUTCS B
HarHeTaTelbHyIo mosiocTh 8. Ilpu Bxoae 3yObeB B 3alemiieHue 00beM, 3aHUMAaeMblii
MMHU, YMEHBIIACTCS, M JKUJKOCTh BBITAJIKMBACTCS B HAIMOPHBIA mMartpyOok. Takum
o0Opa3om, 3a oMH 00OPOT IIECTEPEH B HANOPHBIA MaTPyOOK MOJAETCS 00BEM BO/IHI,
paBHBII 00BEMY BIAJANH MEXY 3yObsIMHU.

Ha PucyHok 9 n3o0paxeH mecTepeHHbI HacoC ¢ BHYTPEHHUM 3alelIeHuEM
mecteped. JlaHHBIA TUI HACOCOB OTJIMYAETCS KOMIIAKTHOCTBIO M MaJIbIMH
rabapuTaMu MO0 CPaBHEHHIO C HACOCAMHM C BHEIIHUM 3alEIIJICHUEM.
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[Ipu BcachlBaHMM KUAKOCTb, 3allOJHAIONIAS MEXK3yObeBbl€  BIaJUHBI
IIeCTepeH, NEePEeHOCUTCS B TOJOCTh HAarHeTaHWs, TJ€ BBIJABIMBACTCS dYepe3
panuanbHble CBEpJICHUS B JIOHBIIIKAX BHAJWH BHEIIHEH (KOJBIIEBOW) IIECTEpHHU.
Benymieii 1miectepHeil sBIseTCA IIECTEpHS, HAXOAAMIAsics B 3alCIUICHUHd C
BHYTPEHHUMH 3yObsSIMU BHEIIHEH (KOJIbLIEBOI) IECTEPHU, CBA3aHHAS C MPUBOIHBIM
BAJIOM.

Jliist oTIeeHus MoJI0CTel BCachIBaHMS M HATHETAHUS B HACOCAX JAHHOTO THIIA
IPUMEHEH CEeprooOpa3Hbld pa3fAenuTeNbHblil d1emMeHT. [lpu moBopoTe 3TOTO
aneMeHTa Ha 180° DOPOMCXOIWUT pEBEPCUPOBAHUE TOJAYM MEPEKAYMBAEMOM
KHUIKOCTH.

B) A

(4 /QQ\%

Pucynok 9. lllecrepeHHbI HACOC C BHYTPEHHUM 3alelJIeCHMEeM LHIeCTePeH

[IlectepeHHble HACOCHI C BHYTPEHHUM 3allCIJICHUEM IIECTEPEH MPUMEHSIOT
npu HeOonbmux AaBiaeHusx (mo 7 MIla) B kadecTBe MacisIHOTO Hacoca Ha
JIBUTaTEIIX BHYTPEHHETO CrOPaHUS.

Yucno 3yObeB B IIECTEPEHHBIX HACOCaX B Mpejesie MOXKET ObITh YMEHBIIEHO /10
JIBYX, TIPU 3TOM BpAIAIOIINECs JJIEMEHThI OyIyT UMETh OUepTaHus, HATIOMUHAIOIIINE
BocbMepKy (Pucynoxk 10).

-
Pucynok 10. Cxema HarHerareJisi BOCbMepO4YHOro tumna: 1 - kopmyc; 2 -
padouee KoJsieco; A — padounii 00beM, B KOTOPOM KHIKOCTH IIEPEHOCUTCH U3
BCACBIBAIOLIEH ITOJIOCTH B HATHETATEJIbHYIO.
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Takue HacOCHI MPUMEHSIOT, TJIABHBIM 00pa30M, B Ka4ECTBE KOMIIpECcopa s
CKaTusg BO3AyXa WM B KAueCTBE HArHeTarelss B HEKOTOPBIX JIBUTATENSAX
BHYTPEHHETO CropaHusi. B JIHMTEpaTypHbIX MCTOYHUKAX MOKHO BCTPETHTh TEPMHH
«BUHTOBBIE KOMIIPECCOPBI».

B otnuumne oT MHOro3yOudaThIX IIECTEPEHHBIX HACOCOB HACOCHI JAHHOTO THUIIA
HE MMEIOT 3aleIUICHUs, MOATOMY 00€ JABYX3yObEBbIEC IIECTEPHUM HUMEIOT CBOWU
OTJEJIbHBINA MPUBOJT OT ABUTATENS.

[TpuOnMmKkeHHBIM pacyeT MUHYTHOM TOJA4M IIECTEPEHHBIX HACOCOB C JABYMS
OJIMHAKOBBIMH IIECTEPHSIMU MPOU3BOAAT hOpMyIIe:

0 =n,7(D, — Abn

rae 7o - oosemusrii KIIJI Hacoca, 3aBUCSIIMIA OT KOHCTPYKIIUU, TEXHOJIOTUA
M3TOTOBJIEHUS U JABJICHUS HACOCA W MMPUHUMaeMbIi paBHbIM (,7-0,95;

A - paccTosiHuE MEXIy LIEHTpaMHU LIECTEPEH, PABHOE AWAMETPy HadalabHOMN
OKpyxHOCTH D;

Dr - nnameTp OKpYy>KHOCTH TOJIOBOK 3yObEB;

b - mupuHa 1mecTepeH;

N - YaCTOTa BpaIleHUsI pOTOpa, 00/MUH.

Ha Pucynox 11 B KadecTBe mpuMepa IMPUBEICHA XaPAKTEPUCTUKA
mectepenHoro Hacoca mapku LII™ 8-25A npu n=1430 06/muH.
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Pucynok 11. XapakrepucTuka mecrepeHHoro Hacoca mapku LT 8-25A
npu n=1430 06/muH.

[[lectepennbie  Hacochl  HE  TpeOyIOT  MpPEIBapUTEIBHOM  3aJIMBKHU
nepekauyrMBaeMoi KUIKOCTH, T.€. SBJISIIOTCS CAMOBCACBHIBAIOIIMMU U HE HYXKJIAIOTCS B
000py/10BaHUN BaKyyMHOW cucTteMoil. OHM KOHCTPYKTHBHO TPOCTHI, KOMITAKTHBI,
MMEIOT MaJIbli BeC M TEXHOJOTMYHBI B HW3roTOBIeHMH. I[lomada Kujakoctu
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MIPOTIOPITMOHAIEHA CKOPOCTH BpaIlleHUs] TPUBOAHOTO Baja, JaBJICHHUE, KaK M Y BCEX
00BEMHBIX HACOCOB, 3aBHCHUT OT NMPOTHUBOJABJICHHUS CETH, HA KOTOPYIO paboTaer
Hacoc. IllectepenHbie Hacochl OBICTPOXOIHBI, paboTaroT B auamnazone 500 - 2500
00/MUH, HaJIe)KHBI B paboTe, 00eCIeunBaroT INIyOHHY BCaChIBaHUS 10 8M, pa3BUBAIOT
Harop Oosiee 10 MIla. Ileperok >kMIKOCTH y HUX B OOpaTHOM HamlpaBJICHHUH,
PAKTUYECKU, OTCYTCTBYET U3-3a IJIOTHOTO COMPUKOCHOBEHUS 3yOhEB.

[llectrepenHbie  HACOChl ~ MOTYT  TPUMEHSATHCA  JJIs  I[EepeKauuBaHUS
pa3HOOOpa3HBIX JKUAKOCTEH. B KadecTBe mpHBOJa HAacoca HCIONB3YIOT Kak
AJIEKTPOJIBUTATENH, TaK M IBUTATEIIN BHYTPEHHETO CTOPAHMUSI.

K HemocTaTkamM I1leCTEPEHHBIX HACOCOB MOKHO OTHECTH TpEHHE B
VIUIOTHUTEIBHBIX y3JaX, YTO OOYCJIOBIMBAET HEOOXOIUMOCTh B HAJCKHBIX
VIUIOTHEHUSX U YYBCTBUTEIBHOCTD K a0pa3UBHBIM 3arPsS3HEHUSM.

HagecHoii mecrepennbiii Hacoc HIITH-600

Hasecnoit mecrepennsiii Hacoc HIIIH-600 (Pucynok 12) mpegHa3HadeH ist
3a00pa BOJBI M3 OTKPBITBIX HMCTOYHHKOB BOJOCHAOKEHHA M TMOJA4YM €€ K MECTY
noxapa.

Texnuueckue xapakrepuctuku Hacoca HIITH-600:
1oJ/iaya Hacoca MpH BbICOTE BcachiBaHus 3,5 M u Harope 45 m - 10 11/c;
MaKcHMalbHas BbICOTA BCAaChIBaHUS - 6,5 M;
BpeMms BcacbiBanus- 20-30 c;
ko3 dunreHT nosesnoro aekcraus - 0,65:
YCJIOBHBIN TIPOXO/]T BCACHIBAIOIIETO MaTpyoka - 80 mwm;
YCIJIOBHBIM IIPOXO]1 HAITOPHOTO narpyoka - 70 mMm;
Macca - 26 Kr;

MPENOXPAaHUTENBHBIN  KjamaH cpabaThliBae€T TMPU HAMOPE  CBBIIIE
0,735 MIla

10
g

Pucynok 12. HaBecHnoii mecrepennsbiii Hacoc HIITH-600: 1-nanopHbIi
naTpyooK; 2-KOpIyc Hacoca; 3 - COeAUHUTENbHBIN KaHaJ: 4 - 3arJIylKa; S-
NpeIoXPAaHUTENbHBIN KJIANAaH; 6 - mecTepHsi; 7 - BcacbIBalOUuii naTtpyook; 8 -
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OCHOBaHue; 9- kpbika; 10 - Berombiii Bas; 11 — npyxuHa
NPeAOXPAHUTEIBLHOI0 KiIanaHa; 12 — peryJJMpoBOYHbBIi BUHT
NPeI0XPAHUTEJBHOI0 KJIANaHa.

Kopnyc 2 nacoca HIIIH-600 otautr W3 4yryHa, MMEET JBE BHYTPEHHHE
MUWIMHAPUYECKUE PpACTOYKH, BCAChIBAIOIIMKA 7 W HamopHeld 1 maTpyOku c
COCMHUTEIBHBIM KaHaJIOM 3, OCHOBAaHHME & C OTBEpPCTUAMM sl KpervieHusd. B
UUJIUHAPUYECKUX  pAacTOYKaX  pa3MEMIaloTCs JBE  CTalbHbIE IIECTEPHU 6
ABOJILBEHTHOTO MpOouiis C OJAUHAKOBBIM 4MCiIOM 3yOneB. IllectepHu kpensarcs Ha
BeaylieM U BeioMoM 10 Banax, onmopaMu KOTOPBIX SIBISIFOTCS! IAPUKOIIOAIIUITHUKHY.

CoenvHUTENBHBIA KaHal 3 BCAChIBAIOIIETO M HAMOPHOTO MaTpyOKOB
3amupaeTcs MPEOXPAHUTENBHBIM KIIAMIaHOM S5, KOTOPBIM MPU TMOBBIIMICHHH Haopa
cebiie 0,735 Mlla (3anom pykaBHOW JIMHMM WM TIEPEKpPbIBAaHUE KpaHa CTBOJIA)
OTKpPBIBAE€TCSI U 00ECIEYMBAET MEPETEKAHUE BOJIbI U3 HAIOPHOW MOJOCTH HACOCA BO
BCACBIBAIOIILYIO MOJIOCTb.

B BepxHel yacTu Kopiryca Hacoca UMEIOTCS J1Ba PE3bOOBBIX OTBEPCTHS, OJTHO
M3 KOTOPBIX (3aKPBITO 3ariTylIkoi 4) cooOIaeTcs ¢ HaOPHOU MOJIOCTHIO HAcOCa U B
HEro MOXET OBITh BBEPHYT MaHOMETp, JIPYro€ - C BCACHIBAIOIICH MOJOCTHIO, U €r0
MOYHO HCIMOJIb30BaTh JJII YCTAHOBKM MAHOBAaKyyMMETpa WM ISl 3aJIMBKU BOJIbI B
MOJIOCTh HACOCA M BCACHIBAIOLIUI PYKaB.

Kopnyc Hacoca ¢ 06enx CTOPOH 3aKPBIT KPBIMIKaMU 9, B KOTOPBIX HMEIOTCS
rHe3/1a I IIApUKOMOAIIMITHUKOB M apMHUPOBAHHBIX PE3UHOBBIX CAJIbHUKOB.
CaJlbHUKM TPEIOXPAHSIOT MOJAIIMIHUKA OT TMOMAaJaHus B HUX BOJbBI M3 KOpITyca
Hacoca. (Cma3ka NOJAIIMIIHUKOB OCYUIECTBJISIETCS YEpe3 JIBE IIPEeCcC-MACICHKH,
YCTaHOBJICHHBIC Ha KpbIIIKaxX Hacoca. KphIlliku MpUBUHYEHBI K KOPIYCY Hacoca Oec
MPOKJIAJIOK, TEPMETUYHOCTh 00€CTICYMBACTCS 3aTSHKKOM TaeK U IIMUJIEK.

Mansiit 3a30p MexAy TOpPIAMHU IIECTEPEH M KPBIIMIKON Kopiiyca (B mpenenax
0,08-0,18 MM) maeT BO3MOKHOCThH TMOJYYUTh JOCTATOYHOE paszpexeHue s 3abopa
BO/IbI.

Hacoc HIITH-600 ycTtanaBnuBarOT Ha TIEpeIHUN OaMIiep 1accu aBTOMOOuUIEH
I'A3-53A, I'A3-66 (Pucynok 13) u 31JI-130. J{ns a3Toro He00X01MMO:

® 3aMEHHUTh CEpPUIHBIM XpArOBUK KOJEHYATOrO0 Bajla ABUTrATENsl Ha
CIEHUAJIBHBIA XPanOBUK 2;

® [pPUBAPUTH CHEIUATLHYI0O KOCBIHKY 10 k Oammepy aBTOMOOWIS U
MPOCBEPJIUTH OTBEPCTHUS JJIsl KPETICKHBIX OOJITOB;

® TIPUKPENUTH K KOCBIHKE TpeMsi 00JITaMH KPOHIITEHH § i KperyieHus
HAcoca M OTPETYJIMPOBATH €0 COOCHOCTh PETYJIMPOBOYHBIM 00JITOM 9;

® BCTaBHTh B Ma3bl KPOHINTEHHA HAcoc 6 B cOOpe ¢ BaJloM IpUBOAA 3,
COCIMHUTENBHON My(dTONM 5 u 3aduxkcupoBarb €ro B paboyem
(HepaboueM) MOJIOKEHUH ABYMsI (PUKCATOpaMHU.

[lepenaya kpyTAIEr0O MOMEHTA OT KOJIEHYATOrO Baja JABUTATENS K BEAYIIEMY
BaJIy HACOCa OCYLIECTBIISICTCS Yepe3 CIELHUAIbHBIA XPAIllOBUK, IIPOMEXYTOUYHBIN Baj
MPUBOJIa U COCAMHUTENBHYI0 My(dTy. BKiItoueHHe U BBIKJIIFOUEHHE MPUBOJAa Hacoca
IIPOU3BOAMTCS MEPEMEIIEHHEM CaMOr0 Hacoca IO KOCBIHKE C TOCIENYIOIIEH
¢dukcanuert. Korga Hacoc mpuaBUraeTcs K ABUTATENI0, ILIAIBI COSTUHHUTEIBHOM
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My(TBI BXOJAT B 3allEIUICHUE U TEepeaaroT KPyTAIMMi MOMEHT oT Aurareis. Koraa
HAcOC OTOABUTAETCA OT ABUTrATEIA U 3aKPEIUIACTCS B TPAHCIOPTHOM IIOJIOXKEHMHH,
KpyTALIMHA MOMEHT Ha Bajl HACOCa He NIepeaacTCs.
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Pucynok 13.Ycranoska HIITH-600 na aBTomo0usie cemeiicrea 'A3: 1 —
IIKHB KOJIEHYATOr0 BaJia IBUraTe/ifl; 2 — XPanoBUK ClleHUAJIbHBbINH; 3 — BaJI

NpUBO/A;
coope;

4 — KPOHIUTEHH 3aBOAHON PYKOATKH; S — MydTa COeAMHUTEIbHAA B
6 — Hacoc; 7 — 3aBOoHAs PYKOSAATKA; 8§ — KPOHIITEHH B coope; 9 —
peryaupoBo4HbIi 00.1T; 10 — KOcbIHKA B cOope.

I[JBI 3a60pa H I10aa41 BOAbI HACOCOM K MCCTY ITIOKapa H€O6XOI[I/IMOZ

MPUCOCIMHUTh K HACOCy OJIMH WJIM JIBa BCACBIBAIOIIMX pyKaBa H
OMYCTHUTh UX KOHIIbI C CETKOW B BOJIOEM;

coOpaTh pyKaBHYIO JIMHUIO U3 HANOPHBIX PYKAaBOB B 3aBUCHMOCTH OT
IIPUHATON CXEMBI;

pbldar KOpoOKH TMepelad aBTOMOOWISI yCTaHOBUTh B HEUTpaibHOE
MOJIOKEHUE U MYCTUTh JBUTATEINb;

JIOBECTH YacTOTY BpallleHHs KoJieHYaToro Baja asuraress a0 1000-1250
00/MHH U OCYIIIECTBUTH 3a00p BOBI;

YBEIMYUTh YacTOTy Bpamienust asuratens jno 1500-1600 o6/mMun u
1ojJaBaTh BOJy B HallOPHBIE PyKaBa.

Pabora Hacoca 6e3 BoibI 3ampelieHa.

[To okoHYaHUK PAOOTHI C HACOCOM HEOOXOIUMO:

OCTaHOBUTH JIBUTATEIIb;

OTCOEIMHUTH MIPUBOJ] HACOCA OT XparoBHUKa KOJIEHYATOTO BaJIa;
3aKpenUuTh HACOC Ha KPOHINITEIHE (hUKcaTopamus;

OTCOCIMHUTHL HAIIOPHBIE M BCACHIBAIOIIUE PYKABa;

YAQINTh U3 Hacoca BOAY, JUIsl 4Eero MPOBEPHYTHh BaJl HAcOCa 3aBOJIHOMU
pyukoii Ha 5-10 060pOTOB;

3aiuTh B Hacoc 200-500 r TpaHCMUCCHOHHOTO MAaCa;

MPOBEPHYTH BaJl HACOCA 3aBOAHOM pydyKoi Ha 3-5 000pOTOB;
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® 3aIpeccoBaTh uYepe3 MPECC-MACIEHKH IUIACTHYHYIO cMmaszky YC-2 s
CMa3KH MOJIIIUITHUKOB JI0 MOSBJICHUS] CMa3KH U3 3a30pOB Baja;
® 3aKpPBITh 3ardylIKaMH MITYIEPHI.

[Tpu GombiioM H3HOCE AeTaliell Hacoca, KOTia 3arojJHEHHE CaMOBCAaChIBAHUEM
CTAHOBUTCS 3aTPYJHUTEIbHBIM, HY’KHO MPEABAPUTEIHLHO 3AJIUTh B HACOC HEKOTOPOE
KOJIMYECTBO MHHEPAIbHOTO Macjia, JUOO0 3aloJHUTH IMOJIOCTh Hacoca OOJOTHOM
KUKEU, KOTOpask TAKXKE YIUIOTHUT 3a30Pbl U MO3BOJIUT 3a0paTh BOAY B HACOC.

KoHTpOIBHBIE BONIPOCHL:

1. OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI IOPITHEBOTO HACOCA.
N300pa3urte u NOACHUTE OCHOBHBIE CXEMBI IIOPIIHEBBIX HACOCOB.
[IpyHIMI 1EMCTBUSA NOPLIIHEBOTO HACOCA.

JIOCTOMHCTBA MOPIIHEBBIX HACOCOB.

Henocratku nopuIHEBBIX HACOCOB.

N300pa3ute u NOACHUTE CXEMY aKCHAJIbHO-TIOPIIHEBOTO HACOCA.

N300pa3ute u NOACHUTE CXEMY PaJAHalIbHO-IIOPIIHEBOTO HAacOca.

O0s1acTh MPUMEHEHHUS MOPIIHEBBIX HACOCOB.

. OCHOBHbBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI IIUOEPHOTO HACOCA.

10 [TpuHIMn AeicTBUS MMOEPHOTO HAcoca.

11.JocTonHCTBa IMOEPHBIX HACOCOB.

12.HenoctaTku mimOEpHBIX HACOCOB.

13.00nacTh NpUMEHEHUS IMOEPHBIX HACOCOB.

14.OcHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI BOJIOKOJIBLEBOIO HACOCA.

15.1TpuHuun nelcTBUsl BOJOKOIBIIEBOTO HACOCA.

16.JlocToMHCTBA BOJIOKOJIBIIEBBIX HACOCOB.

17.HenocTaTkn BOJOKOJIBLIEBBIX HACOCOB.

18.0061acTh TpUMEHEHUS BOJOKOJBIIEBBIX HACOCOB.

19.0cHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI IECTEPEHHOIO HACOCA.

20.ITpuHuun necTBUA MECTEPEHHOTO HAcOoca.

21.JlocTOMHCTBA MIECTEPEHHBIX HACOCOB.

22.HenocTaTky MIECTEPEHHBIX HACOCOB.

23.00nacTh NTPUMEHEHUS HIECTEPEHHBIX HACOCOB.

24.Ha3HaueHue W NPUHLMWI JCUCTBHUS MPENOXPAHUTENIBHOIO KilanaHa
mectepenHoro Hacoca HIITH-600.

25.006nacTte npumeHeHus mectepenHoro Hacoca HITH-600.

26.YcranoBka mectepeHHoro Hacoca HIITH-600 Ha mammHe U BKIIIOYEHUE

B padoTy.

R R o

I[I/IHaMI/I‘IeCKI/Ie HAaCOChbI

Buxpeebie Hacocbl

Buxpesbie HACOChI IO MPUHILIUITY AEUCTBUS OTHOCSTCS K CMEILIAHHBIM HAacocaMm,
T.K. UX paboTa OCHOBaHa Ha JEHCTBUU CWJI TpeHUs u uHepuuu (Pucynok 14). PaGouee
KOJIECO BUXPEBOI'0 HACOCA aHAJIOTMYHO KOJIECY HEHTPOOEKHOr0 HAcoca, 3aCachiBAaeT
KUJIKOCTh U3 BHYTPEHHEW YacTH KaHajla M HArHeTaeT €€ BO BHEUIHIOK 4YacTh, B
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pe3yJbTaTe 4ero BO3HUKAET IIPOJOJBHBIM BHUXPb. lIpuM mpoxokaeHun KUAKOCTH
yepe3 paboyee KOoJeco B BUXPEBOM HAcCOCE, KaK U B LIEHTPOOEKHOM, YBEIMUUBAIOTCSA
KMHETHYECKAasi SJHEPTUs KUAKOCTH U ITIOTEHIMAIbHAS DHEPTUS JaBICHU.

PaGounm opraHoM BHUXpPEBOTO Hacoca sBiseTcss paboudee kojeco 1 ¢
pagvaJbHBIMA WM HAKJIOHHBIMM JIONATKAaMH, I[OMEIIEHHOE B LHJIUHIPUYECKUN
KOpPIIyC C MajJbIMU TOPLOBBIMU 3a30paMu. B OOKOBBIX M mepu(epUiHbIX CTEHKax
KOpIlyca HMEETCs KOHILICHTPUYECKHM KaHal 2, HAYMHAIOMMKICA Yy BXOJHOIO
OTBEPCTHS M 3aKaHYMBAIONIMICS y HanopHoro. Kanan npepsiBaeTcst nepeMblukon 4,
COy)Xalled YIUIOTHEHHEM MEXJy HamOpPHOM ¢  BCACHIBAIOIIEH IOJIOCTSIMU.
[lepexaunBaemas )KUJIKOCTh OCTYIIAET BO BXOAHOM MaTpyOoK S , mepeMenaercs no
HeMy pabo4rM KOJIECOM K HAlIOPHOMY MaTpyOKy 3 U BBIXOJUT Yepe3 HEro.

Pucynok 14. Cxema 3aKpbITOBMXPEBOIr0 HACOCa

BuxpeBbie HacOCHI TPU OJMHAKOBBIX radapuTax U 000pOTaxX pa3BUBAIOT HAIIOP
B 3 - 7 pa3 OoJblie, yeM HEHTPOOEKHbIE HACOCHL. BONBIIMHCTBO BUXPEBBIX HACOCOB
00J1aar0T CaMOBCACHIBAOIIEH CIIOCOOHOCTHIO M 00ECIIEYHBAIOT OOJIBIIION HAIOp MpU
Majoit mogade. st caMoBcachIBaHMS HACOC JOJIKEH OBITh 3allOJTHEH IMepe]] MyCKOM
HEOOJIBIIIUM KOJIMYECTBOM JKHAKOCTH. J[OCTaTOYHO Ha)ke KOJIMYECTBA KUIKOCTH,
KOTOPOE OCTAETCS B HACOCE MOCIIE MPEIBITYILIETO ITyCKa.

MHuorue Hacochl JAaHHOTO TUIA MOTYT pa0OTaTh Ha CMECH KHJIKOCTH U Ta3a
(MOTyT TIepeKayuBaTh JIETKOJETYUHE JKUJIKOCTH) M HampsMyio coenunsthes ¢ JIBC
WJTU DJIEKTPOABUTATEISIMU. VX KOHCTPYKIIUS MPOIIE U OHU JIEHIEBIIe IIEHTPOOESKHBIX
HacocoB. [loaya BUXpeBOro Hacoca MEHbIIE 3aBUCUT OT IPOTUBOJABICHUS CETH.

CylmiecTBEHHBIM HEI0CTATKOM BUXPEBBIX HACOCOB SIBJISIETCS WX HHU3KUHN
KIT[, ne npepsimaroniuit 45%, a yactoTa BpalieHusi paboyero Kojaeca orpaHuveHa
KaBUTAIIMOHHBIMU sIBJICHUsIMH. Hanbosee pacrnpocTpaHeHHbIE KOHCTPYKIIUA HACOCOB
nmvmeror KIIA 35 - 38%. Huskuii KIIJI [$aHHBIX HAcoCOB MPEMSTCTBYET
HCIOJB30BAaHUIO HMX B YCTAHOBKax OOJBIION MOIMHOCTH. BuxpeBble HacoChl
HETIPUTOAHBI I TOAAQYM JKHAKOCTEH C BBICOKOW BSI3KOCTBIO, a H3-3a MajbIX
TOPIIEBBIX 3a30POB OHU YYBCTBUTENHHBI K aOpa3sMBHOMY HM3HOCY paboyero kojeca u
Kopmyca, uro Bbi3biBaeT naaenue KIIJ[ u vanopa.

BuxpeBbie MalllMHbI UCIIOIB3YIOT B KAUECTBE CTYNEHEN BHICOKOTO JABJICHUS Ha
KOMOWHUPOBAHHBIX TMOXKAPHBIX Hacocax. BO3MOXHO Takke MCHOJIb30BaHUE
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BCAChIBAIOIIE BUXPEBOM CTYNMEHM KOMOMHHPOBAHHOTO Hacoca Ui 3amycka
LIEHTPOOEXKHOr0 Hacoca.

XapakTepucTuKa BUXPEBOIO Hacoca, NpUBEIeHHas Ha Pucynok 15, MOXer
OBITh NEpECUnTaHa Ha JIPYT'YI0 YacTOTY BPAILEHUS U APYrue pa3Mepsl o popMyiam
nepecyeTa TeOpur THAPOAMHAMUYECKOTO TIOJ00uS.

.

N
Kna H

Kiid

P
Gmax &

Pucynok 15. XapaktepucTuka BUXpPeBOro Hacoca

YcnoBusi MOABOJAA KUAKOCTH Ha JIOMATKH KOJIeCa BHUXPEBOrO Hacoca
OTKPBITOTO THIIA W JIOMIACTHOTO Hacoca Mano omimyatorcsa. [loaToMy siBieHHe
KaBUTAIIMU JIOMACTHBIX HACOCOB TaK)KE XapaKTEPHO W ISl BUXPEBBIX HACOCOB
OTKPBITOTO THUTIA.

Y HAcoCOB 3aKpBITOTO THIMA JXHUIKOCTh IOABOAMTCS HETOCPEACTBEHHO B
ka"as. CrnefgoBaTenbHO, Ha paboyee KOJIecO OHA MOCTYMAaeT Ha OOJbIIEM paauyce,
MpH OOJIBIITUX OKPYXKHBIX M OTHOCUTEIBHBIX CKOPOCTSX. [103TOMYy BUXpeBbIe HACOCHI
3aKPBITOTO TUIIA YYBCTBUTEJIBHBI K KABUTAIIUOHHOM 3PO3UH.

JIisi  TMOBBIIIIEHUST TPOTHBOKABUTAIMOHHBIX KayeCTB BHXPEBOTO Hacoca
3aKpBITOTO THUIIA TEpej] ero padouMM KOJIECOM YCTaHABIMBAIOT IIEHTPOOCKHYIO
CTyTeHb. TaKoi HacOC Ha3bIBACTCS IEHTPOOCIKHO-BUXPEBBIM.

HaubGonee pacnpocTpaHEHHBIM CHOCOOOM WM3MEHEHUS pabouyero pexuma
BHXPEBOTO HACOCA SBIIACTCS PETYJIMPOBAHKE IyTEM JApoccenupoBanus (PucyHok 16),
MpH  KOTOPOM HW3MCHCHHE pEeXUMa OCYIICCTBISICTCS W3MEHCHHUEM OTKPBITHS
PETYJIMPOBOYHOM 3aJIBIKKH, YCTAaHOBJIICHHOHW Ha HAIOpPHOM TpyOOIpoBoae, B
pE3yNbTAaTE YEro U3MEHSICTCS XapaKTEPUCTHKA CETH TI0IaYH YKUIKOCTH.

YroOsl yMEHBIIUTH MToAaqy OT Qa 10 Qp, HAO TMPUKPHITH PETYIUPOBOYHYIO
3aJIBDKKY HACTOJIbKO, YTOOBI XapaKTepHUCTHKAa CETH Tpomuia depe3 Touky B. Ilpwm
YMEHBIIIEHUH TOJa4l Hacoca JIPOCCETMPOBAHUEM €ro moTpediseMas MOIIHOCTH
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BO3pPAcTaeT, MO3TOMY pETryJIMpOBaHHE BHUXPEBOTO HAcoca TAaKUM CIIOCOOOM
HIKOHOMHYECKH HELeIeco00pasHo.

7y
g
A
Z

g
Pucynok 16.0npenesienue padodeil TOYKH NMPH APOCCETUPOBAHUYI
BHXPEBOI0 Hacoca.

bosee SKOHOMUYHBIM CITOCOOOM PEryJUpOBaHUS MOJa4M BUXPEBOrO Hacoca
ABJISIETCS] PETYJIMPOBAHUE METOJIOM Tepenycka (Pucynok 17). s 3TOro HamopHsI 1
BCACHIBAIONIMM MAaTpyOKHM HAcoca COEAUHSIOT CBOOOJHBIM TPYOONpPOBOJAOM C
YCTAHOBJICHHBIM Ha HEM PETYJIMPOBOYHBIM BEHTWJIEM. J[JIsI YMEHBIICHHUS pacxoaa B
YCTAaHOBKE CJEAyeT OTKPBITh BEHTHIIb, OJIarojaps 4YeMy 4YacThb KHUIKOCTH,
M0/IaBa€MOM HACOCOM, BO3BpAIlA€TCs 4Yepe3 OTBOJHOM TPyOOmpoBOA OOpaTHO BO
BCACBIBAIOIIMI MaTPyOOK, U PACX0/1 )KUJIKOCTH BO BHEIIIHEW CETH YMEHBIIAETCS.

a) o)

5

Pucynok 17. CxeMbl peryJiupoBaHus 0Aa44 BUXPEBOr0 HACOCA
a - IpocceTUpOBaHuEM; 0 — MepenycKom

OnHUM U3 IPEMMYLIECTB PErYJIMPOBAHMS M10JJa4M BUXPEBOTO HACOCA METOAOM
Iepernycka Mepel  PEeryJupoBaHHEM  METOAOM  JIPOCCEIUPOBAHUS  SIBISETCA
BO3MO>KHOCTb HCIOJIb30BaHUs ISl IPUBO/IA HACOCA ABUTATENS] MEHBIIEH MOIIHOCTH.
[Ipu perynaupoBaHuu NepenyckoM MOIIHOCTh JABUTATENsl BHIOMPAIOT MO MOIIHOCTH,
noTpedasieMoil  HacocoM  TNpPH  TMOJHOCTbIO — 3aKPbITOM  MEpPEelmycKe, IpHu
JIPOCCENMPOBAHUH - 10 MOIIHOCTH, COOTBETCTBYIOIIEH HYJIEBOM MOaYe.
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KOHTpOIBHBIE BOIIPOCHL.

Ha3oBuTe OCHOBHBIE KOHCTPYKTHBHBIE JJIEMEHTBI BUXPEBOTO HAcOCA.

[IpyuHIMI 1EMCTBUSA BUXPEBOIO HACOCA.

JIOCTOMHCTBA BUXPEBBIX HACOCOB.

Henocrarky BUXpEBBIX HACOCOB.

O0nacTh NPUMEHEHHUS] BUXPEBBIX HACOCOB.

[ToueMy He M3roTaBIMBAIOT BUXPEBBIE HACOCHI OOJBLIONW EAMHUYHON

MOIIIHOCTHU ?

7. Kak  perynupoBaTh  MOJady  BHUXPEBOIO  HAacoca  METOJAOM
npoccenupoBanusa? IloueMy Takoil METOJ PEryJIMpOBaHUS HE MOJTYUUII
pPacIpOCTPAHEHUS.

8. Kak perynupoBath nogady BUXpEBOro HacOCa METOJIOM Iepenycka’?

AN e

CmpyuHble HacoCbl

CTpyiiHBIH HACOC, YCTPOMCTBO /JIfi HATHETAHUA (MHXKEKTOP) WJIM
0TCACBHIBAHUS (3’KeKTOp)  KUAKHUX  MJIM  ra3000pa3HbIX  BelleCTB,
TPAHCHOPTHPOBAHUA THApoOcMeceidl (THAPO3JIeBATOP), ACHCTBHE KOTOPOIO
OCHOBAHO Ha YBJICYCHHM HATHETAeMOro (O0TKa4MBaeMOIo) BelIeCcTBa CTpyeH
JKUAKOCTH, mapa wid ra3a. COOTBETCTBEHHO pa3jUYalOT KUIKOCTPYWUHBIE,
MapOCTPYWHBIE U Ta30CTPYHHBIE HACOCHI.

Kunkocts (raz), mnomaBaeMass K CTPyHMHOMY HacoCy IIOJl JIaBJICHHUEM,
Ha3bIBaeTCs paboyeil, a mojicacbiBaeMas KUJIKOCTh (Ta3) - 3)KEKTUPYEMOi.

3 4 5
g
7 ‘f
g, —— —= 0
S
0

Pucynok 18 Cxema cTpyidHOro Hacoca: 1- BaKyyMHasi Kamepa, 2- 1oABOJ
IKEeKTHPYIOLIEeH cpeabl, 3- comio, 4- 1udg¢y3op, S- 0TBO IKEKTHPYEMOil U
IKEKTHPYIOLIECH.

Pabouast (»xkekTupyromias) cpeia TMOJ MaBICHHEM TMOJXOJUT K COmry 3
(Pucynoxk 18). Ha BbIxoze u3 comia paboyas cpesia, UMEeeT MaKCUMaJIbHYI0 CKOPOCTb
1 00JaJaeT ONpeneNIeHHON KHHETHIECKON dHEeprueil. YBeInueHrne CKOPOCTH MOTOKa
paboueii cpeabl MPUBOIUT K YMEHBILICHUIO TABJICHUS B CTPye U BaKyyMHOU kamepe |
HIOKE aTMOC(EepHOro. OIKeKTupyemash cpena TMoja JEeHCTBUEM aTMoc(hepHOro
JaBJICHUS MOCTYMaeT B BaKYyMHYIO KaMepy M YHOCHUTCS CTpyeil paboueil cpeibl B
pacimpstonrytocs kamepy auddysopa 5, rae CKOpPOCTb TEUEHHUS KEKTUPYEMOM U
KEKTUPYIOIIEH cpebl magaeT (CKOPOCTHOM HAMop), a €€ Mbe30METPUUECKUI Harop
(maBiieHHE) COOTBETCTBEHHO BO3PACTAET.

WMHbIMU ci0Bamu, AEUCTBUE CTPYWHOTO HACOCA COCTOUT U3 TPEX IIPOLECCOB:
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1. IIpeoOpa3oBaHne NOTEHIUAIBHON SHEpPruum paboyeil cpenpl B
KMHETHYECKYIO (B KOHMYECKOM CXOJSIIEMCS Haca/IKe, COIJIE Hacoca);

2. CroxeHue KOJUYECTB JBW)KEHUS TIOTOKa paboued cpeabl U
KEKTUPYEMOU Cpelbl B BAKYYMHOM Kamepe 1;

3. Tlepexon KMHETUYECKOW IHEPTUHM CMECH pabodeil FKEeKTUPYIOIIeH 1
TPAaHCIIOPTUPYEMON (PKEKTHPYEMOil) cpel B TMOTEHIUAJIbHYIO B

naddyzope.
Pacxonx momgaBaemoii cpenst Qs, mpoxossmei B kamepe nuddysopa, paBeH:
Os- Ot 0y,
rae Q; - pacxom paboueil (xkektupytomei) cpensl, Q, - pacxon

KEKTUPYEMOU CPEJIbI.

CrpyiiHble HAcOChl MPOCTBI MO YCTPOWCTBY, HaAEKHBI M JIOJITOBEYHBI B
skcruryatanuu, HO ux KIIJI ve npespimaer 30%.

Jns CTpyHHBIX HACcOCOB DJHEPreTUYECKUMM I[IapaMETpPOM IIUTAHUA CIIYXKUT
JABJICHUE MOJABOJIUMON KUIKOCTH.

JIoCTOMHCTBAMU CTPYHUHBIX HACOCOB SIBJISIOTCS:

e MaJible rabapuThl;

® IIPOCTOTAa KOHCTPYKIIHH;

® [IPOCTOTa JKCIUTyaTalMu (JIETKO OCYILECTBIAECTCS IYCK B paboTy u
OCTaHOBKA), IOMYCKAOT [IEPEHOCKY U NMEPECTAHOBKY BO BpeMs pabOThI;

® OTCYTCTBHE JBIKYIIHUXCS, OBICTPO HW3HALIMBAIOLIUXCA YacTeil, U Kak
CJIEICTBUE, OHU JOJIOBEYHOCTH B OKCIUIyaTAlUU;

e CTaOWJIBHOCTbH Pa3pPEKEHUs J1aXKe MPHU HETOIHOM MOTPYKEHUHU 3a00pHOI
CETKH.

K HemocraTkaM CTpyHHBIX HACOCOB CIEAYET OTHECTH:

e HusKkui ko3 Puiment noneznoro Aeicteus (10-30%);

® CJI0KHOCTb PETYJIMPOBAHUs [101a4U;

e OTKa3pl B paboTe MpHU YBEIWYEHUHM CONPOTUBJICHHS HAa BBIXOJAE W3
nuddysopa;

® He00XOAMMOE BBICOKOE JABJICHHE pabouei Cpepbl.

Bonbiioe BiusHUE Ha MOJady CTPYWHBIX HACOCOB OKa3bIBAIOT (U3MUYECKUE
CBOMCTBA miepekaumBaeMou cpeapl. llogayua Hacoca pe3ko CHUXKaercs Ipu
OTKauMBaHUU OoJiee BSI3KOM KUAKOCTH MU KHUJAKOCTU C BBICOKUM 3HAUYCHHEM
ynpyrocTt napos. Tak, HanpuMep nojaada neHooOpa3oBaTesis, UMEIOIIEro OONbIIYIO
BA3KOCTh M OpOMATHIIA, MMEIOLIEr0 0Oojee BBICOKYIO YNPYrocTh MAapOB, YEM ITH
XapaKTEPUCTHUKHU Y BOJIbI, CHUKAETCA COOTBETCTBEHHO Ha 15 1 40% MO OTHOIIEHUIO K
110Jja4€e BOABI.

B noxapHoOU aBapuUiiHO-CITacaTeIbHONW TEXHUKE HAIUIM IPUMEHEHHUE CTPYHHBIE
HACOCHI IBYX BUJOB — Ia30- U BOJOCTPYUHBIE. ['a30CTPYyHHBIN HACOC UCIIOJIB3YIOT B
BAKYyMHOM CHUCTEME, a BOJOCTPYMHBIA HACOC MCIIOJB3YETCSd B KaueCTBE
MIEHOCMECUTENS U KaK THAPOIIIEBATOP.
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I'uapossieBarop noxapusiii I'-600

['uaposneBarop moxapueiii ['-600 (Pucynok 19) mpeanasHaueH s 3a0opa
BOJIbI U3 OTKPBITHIX BOJOMCTOYHUKOB, KOTOPHIE HAXOJATCA HUKE YPOBHS Hacoca J0
20 M BOABI M yAaJIEHBI OT MOXAPHOTO aBTOMOOMIS Ha paccTosHud 10 100M wim u3
OTKPBITHIX HCTOYHUKOB BOJIOCHAOKEHUS C 3a00JI0YCHHBIMU OeperaMu.

Pucynok 19. I'uapoaiieBarop no:xkapubii I'-600: 1-comno: 2 — nudpdysop
(kopmyc); 3 — rosioBka coequHuTeabHass myprosast 'M-70; 4 — obeuaiika; S —
ceTKa; 6 — mpuemMHoOe KOJIeHO; 7 — rojioBka mydroBasi coenunuTeabHas I'M-80.

['maposneBaTop MPUMEHSIOT IS YAQJICHHS W3 IOMEIICHHH BOJIBI, IMPOJIUTOMN
IIpU TYIICHHWH I10’Kapa, a TakKe JJIsA 3a00pa ropsueid BOJbI, KOTOPYIO HEBO3MOKHO
3a0paTh APYTUM CIIOCOOOM.

TexHuUecKas XapaKTepHUCTHKa THIPOdJIeBaTOpa MpeAcTaBicHa B Taouua 1.

Tabauya 1. TexHn4yeckasi XapaKkTepUCTHKA THAPO3JieBaTopa

[Tpou3BOANTENHHOCTB, JI/MUH, HE MEHEE 600
PaGouce masienne, MITa (krc/cy”) 0,2-1,0 (2-10)
Pacxon Bosbl ipu padouem gasnennu 0,8 550
MITa (8 kre/cm’), 1/MUH
JlaBieHue 3a THUAPODJICBATOPOM IIpHU 0,17 (1,7)
YKa3aHHOM MpousBoauTenbHocTH, Mlla
(kre/cm?)
VY ca0BHBIN TPOX0J nNaTpyOKa, MM:
HAIIOPHOTO (BXOJIHOT0) 70
BBIXOJIHOTO 80
["abapuTHbIC pa3mMepbl, MM, HE OoJiee:
JUIAHA 645
HIMpPUHA 250
BBICOTA 160
Macca, kr, He OoJjiee 5,1

Omnpenenenre HEOOXOIMMOTO HANopa B HacOCE B 3aBUCHUMOCTH OT TIyOMHBI
3a00pa BOJBI U BETUYMHBI PACX0]1a MKEKTUPYEMOU BObI MPOU3BOIUTCS MO rpaduKy,
MpUBEeIeHHOMY Ha Pucynok 20, M3 KOTOpPOTO BHJIHO, 4TO TuaposneBarop [-600
crioco0eH obecreunTh oavy Bojel oT 4 1o 10 1i/c.
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Pucynok 20. 3aBucumocts nogaum ruapodiesaropa I'-600 ot BbICOTBHI
3a00pa BO/ABI M HAIIOPA B HAcocCe

['uaposnesarop I'-600 paccunTaH Ha COBMECTHYIO pabOTy C aBTOIMCTEPHOI.
Haunbonee  pacnpocTpaHeHHass cxemMa  MOAKJIIOYEHUs  TUJpOdJeBaTropa K
aBTOLMCTEPHE, MPHU 3a00pe BOJBI U3 UCTOUYHHKA BOJIOCHAOKEHHS C UCIIOJIb30BAHUEM
BCACBIBAIOIIIETO pyKaBa, NoKa3aHa Ha Pucynok 21. CymiecTByeT psii BAPUAHTOB CXEM
MOAKIIOYEHUS] THIPO3JIeBaTOpa, HO 3Ta Hanbosee nmpocTta U HajexHa. Hegocratkom
TaKOW CXEMBbl SBIISIETCSI €€ HEBBICOKAs MPOU3BOAUTEIBHOCTh. Ha KOHel nuHuw,
KOTOpast OIYCKAETCsI B IUCTEPHY, AJI PEAOTBPALLECHUS 3aJI0Ma HAIIOPHOM PYKaBHOM
JUHHUM, CTaBIT  HAMOpPHO-BCachlBarOmMid  pykaB. HekoTopble  MCTOYHHMKHU
PEKOMEHIYIOT CHW)XaTh COINpPOTUBIEHHME HaA BXOJE B Hacoc IMpH padote
TMAPO3JIEBATOPHOM CXEMBlI YCTAHOBKOW BCACBHIBAIOLIEIO pyKaBa W3 LUCTEPHBI B
Hacoc. Takast cxema n3zo0paxkena Ha PucyHok 22.

Jng mopmadyn BOOBI C MOMOLIBIO THAPOASJIEBATOPa, MO IMPUBEICHHOM CXEME
HEOOXOIUMO:

® K HalopHOMY MaTpyOKy Hacoca 1 yepes 3aABMKKY 8 U PYKaBHYIO JTMHUIO
6 IPUCOETUHUTH TUIAPOIIIEBATOP 7;

® K OTBOAAIIEMY TNATPyOKy THApPOdJEBATOpPa MPUCOSAUHUTH BTOPYIO
PYKaBHYIO JJMHUIO 6 U CBOOOJHBIN KOHEI[ pyKaBa OIYCTUTh B IUCTEPHY
4

® OIYCTUTh THUAPOSJEBATOP C PYKABHBIMH JIMHUSIMU B  OTKPBITHIH
HMCTOYHUK BOJIOCHAOKEHHUS;
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® TPUCOEAMHUTH KO BTOPOMY HAllOpPHOMY MaTpyOKy Hacoca pPyKaBHYIO
JMHUIO CO CTBOJIaMHU 3.

e BKJIOYUTh HAcOC, MOJaThb B HEr0 BOJAY W3 LIMCTEPHBI U OTKPHITh HA
HaIOPHOM MaTpyOKe Hacoca 3aJABIKKY &;

e co3aarb Hamop Ha Hacoce 70-80 M, IOCHE YETO OTKPBITH 3AJABUKKY 2
BTOPOTO HAMOPHOTO MaTpyOKa Hacoca Ui MOAAYd BOJABI B PYKaBHYIO
JIMHUIO IS TYLIEHMS IT0Kapa.

J_;/Z_

Pucynok 21. Cxema noakJjro4eHus ruapodjesaropa I'-600 k
apToHucTepHe: 1-moxkapHbIi Hacoc: 2, 8 - 3aABMKKHU; 3 - MOKAPHBINA CTBOJI; 4 -
LHMCTEPHA; S - 3aNIOPHBIA BEHTH/Ib; 6 - pyKaBHbIE IMHUU; 7 — THAPOIJIEBATOP.

JIns  TNOAKIIOYEHMs ~ TUAPOdJEBaTopa  LENecoo0pa3HO  NPHUMEHSTh
MIPOPE3UHEHHBIE pyKaBa AUaMETPOM 77 MM.

N3 uuctepusl 4 Boja OyJeT mojaaBaThCs HAcOCOM | K THApPO’IeBaToOpy 7, OT
KOTOporo pabGoyass M TMoOAcachiBaemasi BOJa TNOCTYIAT BHOBb B LUCTEpHY 4.
[ToncackiBaemast 4acTh BOJbI HaIllpaBUTCS 4Yepe3 BTOPOM MaTpyOOK Hacoca AJis
TymeHus: noxapa. CTeneHblo OTKPbIBAHUS 3aBHKKU Ha 3TOM NMaTpyOKe M 4acTOTOM
BpalleHUsl Bajla JBUTAaTENsl AaBTOLMCTEPHBI pEryJupyercss mnojxada Boawl. Jlid
NpeIyNpexaCHNUs BO3MOXKHOCTH CpbIBa PabOTHI CXE€Mbl HEOOXOAMMO MOCTOSHHO
CJIETUTH 32 YPOBHEM BOJIbI B LIUCTEPHE, HE OMycKas ee cHIbkeHus. [1pu 3a0ope Boabl
cienyeT oOpariaTh BHUMaHUE HA TO, YTOOBI HE OBLJIO 3aCOPEHUS TUIPOIJIEBATOPA U
3aJI0Ma PyKaBOB.

Ha ycToitunBocTh pabOThl THAPOAIEBATOPHON CXEMBbI BIUSIIOT TakKhe (aKTOPBI,
KaK HEIMJIOTHOE COeIMHEHHE PYKAaBOB, OBICTPOE OTKPhIBAHUE 33JIBUKKM HA HATIOPHOM
naTpyOKke Hacoca JUisl MoJa4yM BOJIbI Ha MOXap, PE3K0E CHUKEHHUE YaCTOThI BpAILEHUS
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BaJjla ABUTATCIIA, 3dCOPCHUC TUAPOIJICBATOPA UIIM HCIIOJHOC IMOTPYKCHUEC €TI0 B BOJY,
3aJIOMbl PYKABHBIX HHHHﬁ, MNPECBBINICHUC I10Ja4YM BOJbl Ha IIOXKAp Han
IKCKTUPYCMBIM PACXOAO0OM, IIPCBLIMICHUC HpGI[GJILHOﬁ BBICOTBI BCAaCbIBaAaHUI HJIIHN
MpCaACJIbHO JOIIYCTUMOI'O pACCTOAHUA 1O UCTOYHHUKA BOI[OCHa6}KeHI/IH.

5 /

Wz 4
//d/ e (

PucyHnok 22 Cxema noak/04eHus ruapodjesaropa I'-600 k aprouncrepHne
IPU MCIIOJIb30BAHUM BCACHIBAKOIIEI0 pyKaBa: 1-mo:kapHblil Hacoc: 2, 8 -
3aIBH2KKH; 3 - NMOKAPHBINA CTBOJI; 4 - HUCTEPHA; S - 3aNIOPHBIA BEHTHJIb; 6 -
PYKaBHbIE JIMHUM; 7 — THAPOIJIEBATOP.

KoHTpoBHBIE BOITPOCHL.

Hasnauenue rugpoasnesaropa [-600.

OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTBI CTPYWHOIO HACcOCa.
[IpuHIMIT 1EUCTBUS CTPYHMHOIO HACOCA.

JlocTOMHCTBA CTPYWHBIX HACOCOB.

HenocraTku cTpyiHBIX HacCOCOB.

OO0nacTh NPUMEHEHUS] CTPYWUHBIX HACOCOB.

[TpuHIMIT TEUCTBUSA TUAPOIEBATOPHOU CXEMBI 110 PucyHok 21.

Nk =

IlenTpodeskHbIe MOKAPHBbIE HACOCHI

[{eHTpoOEXKHBIE HACOCHI SBJISIFOTCS OCHOBHBIMA HAcocamMH [iJIsi TOJlay
OTHETYIIAIIMX BEHIECTB K MecTy mnoxkapa. OHM MOHTUPYIOTCA Ha TMOKapHBIX
aBTOMOOWJISIX, MOTOMOMMAX ¥ TPUMEHSIOTCS B CTAI[MOHAPHBIX YCTAHOBKAX
MOKAPOTYLIEHHUS.
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OCHOBHOM YacThl0 LEHTPOOEKHOTO Hacoca ABIAETCS pabouee Koyeco 2
(Pucynok 23) coenuHeHHoe ¢ BajioM 1. BHyTpu paOouero xoseca UMEOTCS JIOMACTH
M30THYTHIE B CTOpPOHY BpamieHusi. Kopnyc Hacoca 5 BBINIOJIHEH B BUJE CIUPaTbHOU
KaMmephbl 6 epexosieil B HanopHbIi matpyOok 4.

L

(&N

Pucynok 23. Cxema nenrpo0e:xxHoro Hacoca: 1-saJ, 2 - padouee koJieco; 3
- BCAChIBAILIMH NATPYOOK: 4 - HANIOPHBIN NATPYOOK; S - KOpIyC; 6 —
CIMpaJibHAas Kamepa; 7 — YIULIOTHeHUe BaJjia padouero KoJseca.

[TogBombl B TMOXKAPHBIX IEHTPOOEKHBIX HAcOCaxX, Kak IPaBUIIO, OCEBbIEC,
BBITIOJIHEHHBIE B BUJIC TUJIMHAPUYECKON TPYOBI.

Kopnyc Hacoca siBisiercsi 6a30BOM J1eTanblo, U3TOTOBIISIIOT €ro, Kak MpaBuilo,
U3 QIIOMUHHMEBBIX CIUIaBOB. DopMa U KOHCTPYKIUS KOpIIyca 3aBUCAT OT
KOHCTPYKTHUBHBIX OCOOCHHOCTEH Hacoca.

Ornopsl BaJila IPUMEHSIIOT JJIsI TIOKapHBIX HACOCOB BCTPOEHHOIO TUIA. Banbl B
OOJIBIIIMHCTBE CIy4yaeB yCTAHABIMBAIOT HA JIBYX MOAIMIMITHUKAX KaUCHUSI.

Knaccudukanus neHTpoOEKHBIX HACOCOB:

® 10 YKCTy paboyux CTyneHen (0OJHOCTYNeHYaTble, MHOTOCTYIIEHYAThIE);

® 110 PacrHoJOKEHUIO Bajla — TOPU30HTAJIbHBIE U BEPTUKAJIbHBIE HACOCHI U
HACOCHI C HAKJIOHHBIM PACIOJIOKEHUEM Bala;

® 1[I0 BEJMYMHE pPa3BUBAEMOro Hamopa (IPUMEHHUTEIBHO K IOKapHBIM
LHEHTPOOEKHBIM HacocaM) — HOpMajbHOTO (10 200 M.B.C.) U BBICOKOTO
(cBbrme 200M.B.c.);

® TI0 KOHCTPYKIIMH pabodero Kojieca — C OTKPBITBIM WM 3aKPBITHIM
PaboYHNM KOJIECOM;

® 110 BUJY MTOABOJOB C OJHO WJIH ABYXCTOPOHHUM BXOJIOM;

® TI0KapHbBIE HACOCHI [0 MX PACIIOJIOKEHUIO B aBTOMOOMJIE MOTYT OBITh C
NEPEeTHUM, CPEHUM U 33 THUM PACIIOIOKEHUEM.

IpyHuMD JeHCTBUS HEHTPOOEKHBIX HACOCOB

I{eHTPOOEKHBII HACOC - ATO JMHAMHYECKUN HACOC, B KOTOPOM >XHIKOCTh
MepeMeIaeTcs Mol ACMCTBUEM LIEHTPOOSKHON CUIIbI, BOSHUKAIOIIEH MPU BPaIICHUU
pabouero koJjeca ¢ mpopUILHBIMU JTOTATKAMU

34



Ecnmn pabouee komeco Hacoca MpPEABAPUTEIBHO 3aMOJHUTH KHUAKOCTHIO U
IPUBECTHU €r0 BO BPAILIEHUE, TO KUAKOCTh TAK)KE MOJIyUYUT BpalllaTeIbHOE JBUKECHHUE.
[lon neilicTBMEM pa3BUBAIOLIASCA IPU 3TOM ILEHTPOOEKHOW CHUIIBI KUAKOCTD
IOCTyHaeT OT LIEHTpa K nepudepun paboyero koseca, 3aTeM B KOPIYC HAacoca U U3
HETO B HAIIOPHBIE MATPYOKH.

Takoe nepeMerieHne KUAKOCTH CO3AaET OJHOBPEMEHHO pa3peKeHHUE B LICHTPE
paboudero koseca, KyJa HEIPEPHIBHO YEPE3 BCACHIBAIOLLYIO JIUHUIO 0] ACHCTBUEM
aTMoc(hepHOro JaBJIEHUS MOCTYIMAET XUAKOCTh. Takum 00pa3oM, B IEHTPOOEKHOM
HAcOCE BCAChIBAHUE M HAarHETAHHE BOJIbI MPOUCXOJUT PABHOMEPHO M HEMPEPBIBHO C
ONPENEIEHHOW CKOPOCTHIO U HAIIOPOM.

Kak cka3zaHo BblIIIe, 00s13aTEIBHBIM yCIOBHEM PaOOTHI IEHTPOOEIKHOTO Hacoca
ABJISIETCSl MPEABAPUTENBHOE 3alOJHEHUE €ro Mepell MyCKOM JKHUIKOCThIO. [laHHOe

TpeOoBaHUEe 00YCIOBIECHO (POPMYIION, O KOTOPOM PACCUMTHIBAIOT LIEHTPOOESKHYIO
CHITy
F,.=mV°/R,

rIe m — Macca BELIECTBAa, V — €€ CKOpoCTb, R — paauyC KpHUBHU3HBI
TPAaEKTOPHH BEIIECTBA.

Takum oOpa3zoM, B CHJIy TOro, 4TO IJIOTHOCTHb BO3AyXa B 775 pa3 MeHblIe
IJIOTHOCTH BOJABI, TO IIEHTPOOEKHAs CuWia, co3/JaBaeMas BO3YyXOM, OyAeT
HEJOCTATOYHOM [JIs1 co3faHusl paspexeHus. IloaTromy mnpenBapuTenbHO MOJOCTh
Hacoca 3aroJHSIOT )KUIKOCTBIO.

[locne 3amonHEHWs HAacoca C NOMOIIBIO BAaKyyMHOM CHCTEMBI JKHIKOCTBIO
JaJbHENIIIee €€ BCAaCchIBAHUE IpU BpallleHHH padouero Kojeca MpOTEKaeT
HENPEPBIBHO, a Pa3BUBAEMOI LIEHTPOOEKHOM CUiIbl OyAET BIIOJIHE JOCTaTOYHA IS
MOJJIEPKAHUS PA3PEkKEHUs, MPEOAOJIEHUS MECTHBIX M JIMHEHHBIX COIPOTHUBIIECHMIA,
IIPUAAHMS BOJIE CKOPOCTH M HAIIOPA.

[leHTpoOE)KHBIE HACOCHI, NMPUMEHSEMbIE B COBPEMEHHOM TEXHUKE, MOTYT
OJIHOCTYTEHYAThIE 1 MHOTOCTYTIEHYATHIE.

Ha MHoOroctyneH4aTslx Hacocax nepeaayda BoJbl OT OAHOTO paboyero Koyieca B
JIpYroe OCYIIECTBIIAECTCS Yepe3 HANpaBiSIOIMIMKA anmapar Wi IepeTeKaTeNb.
Hanuune HeCKONBbKUX CTYINEHEW B HACOCaxX MO3BOJISIET MOBBIIIATH HAIOP B HACOCE, HE
YBEJIMYMBAsi CKOPOCTH BpallleHUs1 paboyero koseca.

Hamop u momada 1meHTPOOEKHBIX HACOCOB 3aBUCSAT OT YacTOTHI BPAILCHUS
pabouero Kojeca 1 OT €ro Juamerpa.

XapakTepuCTHKHN LEHTPOOEKHBIX HACOCOB

Hacocel, Bkiouass MoOXapHble HACOChI, HWMEIOT HECKOJBbKO  BHUJIOB
XapaKTEepPUCTUK:  THUJPABIUYECKUE; XapAKTEPUCTHKKM  caMoOBcachiBaHus (s
CaMOBCACBIBAIOIIMX HACOCOB); BUOpPAIIMOHHBIE W IIYMOBBIE; XapaKTEPUCTUKHU
HAJeKHOCTU M  CHEUUaJbHble  MapaMeTpUyecKue  Xapakrepuctuku. U3
MEPEUYNCICHHBIX XapaKTEPUCTUK HauOoJiee YacTO MPUXOJIUTCA CTAJIKUBATHCA C
TUAPABINYECKUMH XapaKTEPUCTUKAMHU

I'mapaBianyeckue XapaKTePHUCTHMKHM HAcOoCa - 3TO B3aMMO3aBUCHMOCTH
MEXy OCHOBHBIMHM IapaMeTpamMu HacocoB: ® wm n, H, Q, 4h, Ne, N
(COOTBETCTBEHHO YIJIOBAasi CKOpPOCTb, YacTOTa BpallleHWs, Hamop, IMojaya,
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HAJKaBUTAIIMOHHBIA Hamop (KaBUTAIIMOHHBIN 3amac), 3(p¢eKkTruBHAS MOIIHOCTh H
noTpebissemMasi MOIITHOCTh ).

HaubGonbmuit uHTEpEeC mpeAcTaBistoT 3aBucumoctu H, Ne, n=f(Q).npu
MOCTOSTHHOW  4YacTOoTe BpamieHuss n. Takue XapakTEepUCTHUKHA  HA3bIBAIOTCS
HOpMabHbIMU (Pucynok 24).

M
Ne, kBm
n:cmsg
TRl n=cons
- i ‘
d n=const
i e SRR
nodava 4 a/c

Pucynok 24. HopmanbHble xapakTepucTuku Hacoca H, Ne, n=f(Q).

Iogauy Hacoca (Q) dale BCEro yKasblBalOT B 0OBEMHBIX SAMHULAX - M/ WA
a./c. Tlpu npoxoxAeHUH >KUAKOCTH 4Yepe3 IEHTPOOEKHBIH HACOC YacTh >KHJIKOCTU
YXOJIUT 4Yepe3 JTAOMPUHTHBIC WU IIEJIEBbIC YIJIOTHEHUS U3 HAMOPHOM MOJOCTH BO
BCACBIBAIOIIYIO MOJOCTh. DTOT pacxo] Ha3bIBaeTcs yTreukamu Hacoca. CylliecTBYeT
CeAYIoIIee COOTHOIICHUE MEXKTy KOJIMUECTBOM KUAKOCTH, BXOJAIel B Hacoc Oy, U
KHUJIKOCTH, BBIXOAIIECH U3 Hacoca (O:

01=0,+0,
rae Jy — OObEMHBIE YTEUKHM JKMJIKOCTH 4Y€pe3 IIENEBbIE MM JIAOMPUHTHBIC

YIUIOTHEHUSL.

Hamnop nacoca (H) pacCUMTBHIBAIOT KaK yACIbHYI0 MEXaHUYECKYIO SHEPTHIO,
UCXO0/1s U3 ypaBHEeHUs bepHyiuin.

2
e=z+L. 0 2)
y 2-g

P
rae Z+— — yAejdbHasg NOTCHIUAIbHAS SHEPTHS;
V4
2
2-g
7, — BBICOTA YCTAaHOBKH MaHOMETpPaA
P — nmaBnenue xunkoctu

— YACJIbHasA KHHCTUYCCKAs SOHCPT U KUIAKOCTH

Y — yaenbHbli Bec xuakoct H/M.

J— cKOpOCThb OTOKA KUAKOCTH M/C.

Torma Hamop Hacoca KaK PasHOCTh YJEJIBHBIX MEXaHMYECKMX DHEPruil Ha
BXOJI€ Y BBIXOJIE U3 HACOCA ONPEAEIIAETCS U3 BHIPAKCHUS:

_ 2 10
eZ_elz(Zz_Zl)+I)2 E+(I/2 ") (3)
/4 2-g
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vy -V}
Bemuuunsl (Z,-Z,)n W V) Ul TOXapHBIX HACOCOB HEBEIUKHU

(0,5...1M), mOATOMY NP MPAKTUUECKUX pacueTax MU MMPeHeOperaor.
P P
3HaueHnss -+ HW -1 — TMOKa3aHWd MaHOMETpa M BaKyymMMeTpa
/4 v
BBIPAKECHHBIE B METpPaX.

YuuTteiBas, 4To

P
—=H; 4)
v
rjae H - Harmop B METpax BOJSHOIO (WX APYTOM >KUJIKOCTH) CTOJI0a HArop
Hacoca Ha MPaKTUKE MOXKHO MPUOIMKEHHO ONPENEIUTh M0 MOKa3aHUsIM MaHOMETpa

Y BaKyyMMeTpa:
H=H, +H,; (5)

MAaH 6ax 9

rae H.

MaH

-- HaIop Ha BBIXOJI€ U3 Hacoca;
H,, - Ppa3peKeHue Ha BXOJI€ B HACOC.

B »sroit ¢opmyne 3Hak +, ecaM BO BCachlBalOIIEH IOJOCTH CO3JAaeTcs
pa3pexkeHue (aBJieHHE MEHbIIe aTMOchepHOro). ITo HaOIIOmaeTCs, KOT/la HacoC
paboTaeT OT OTKPBHITOTO MCTOYHUKA WM THAPAHTA C HU3KUM JaBICHHUEM, 3HAK «-»
HEO0OXOJUMO CTaBUTh B TOM Cllyyae, KOrja Hacoc paboTaeT ¢ MOANOPOM Ha BXOJE,
HaIpUMep BIEPEKAUuKy, IPU YCTAHOBKE HA THJPAHT C OOJIBILIUM /IaBJICHUEM.

Ecnun paccmarpuBaTh paboTy Hacoca IMOKAPHOTO aBTOMOOWJIS IpHU IOJaue
BOJIbI JIJIsl CTBOJIOB Ha ONPEIETIEHHYIO BBICOTY, TO TOTJIa HACOC JIOJKEH 00ECIIEUHTh
MOJABEM BOJBI M3 BOJOEMa JI0 BBICOTHI PACHOJIOXKEHHS CTBOJIOB (Hr), MpPEomoneTh
CONPOTHUBJIEHUE BO BCACBIBAIOLIEH M HAMOPHOW JIMHUSAX, 00ECHEUUTh NOCTATOYHBIN
HaIop Ha CTBOJIE 75 co3aanus cTpyu (Herp)

B 3TOM ciiydyae MOKHO 3anucaTh

H=Hy + hgc + hy + Hers,

Hr — reomeTpuyeckasi BbICOTa MOABEMA BObI, M; /igc, iy — MOTEPU HAMopa BO
BCAaChIBAIOIIECH Y HAITOPHOW JIMHUM M; Hrg — Halop Ha CTBOJIE, M.

He crnemyet myraTh BIpaKeHUST «HAIOP HAcOca» U «HAIMOp Ha Hacocey». Hamop
Ha HAcCOCE - ATO IMOKa3aHWs MaHOMETpa BBIPAXKEHHOE B METpaxX BOJSHOTO CTOJ0a
(Hwman). Hammop Ha Hacoce moimkeH 00ecreyuTh MOIBEM BOJBI OT HACOCa JI0 BBICOTHI
pacrosioxeHust cTBona (Hoy), IPEOJOTIETh CONPOTUBICHUE B HAIOPHOU JIUHUU (h),
1 00eCIeunTh JOCTATOYHBIA Harop Ha cTBojie (Hetp).

Hyian = Hnop + hy + Hers

[TapameTpsl Hacoca B3auMOCBsI3aHbl. HOMUHANIbHBIE TapaMeTphbl HAcOca Beeraa
JOJIKHBI OBITh YKa3aHbI IPY HOMUHAIBHOW YaCTOTE BpalleHus: paboyero Koieca.

MomuocTts Hacoca. Crenyer paznuuarh MoJe3Hy0 (AQQPexkTuBHYO) WU
noTpedisieMyto (IOTHYH0) MOIITHOCTb.

dpPexkTHBHAT MOIIHOCTH Hacoca (/NV,) — MOIIHOCTH Hacoca, KOTopasi UIET
Ha TOBBILIEHUE YJIETbHON 3HEPIUM KUIKOCTH, T.€. HA COBEPIIECHUE ONPECICHHOU
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paboTHI TIO TIEPEMENICHHUIO OMPENEICHHOTO 00beMa KUAKOCTH W C yIEeITbHBIM BECOM

v Ha BbeIcoTy H 3a ennHHIly BpeMeHH T:
yw-H :
N =L oot (6)
riae — W oobeM JKUIKOCTH,
7- BpeMs, 3a KOTOPOE OHA ITEPEKaunBaETCs C HAaOpoM 1,
y — yZAenbHBIH Bec xumKkocTd, H/M’, paBHbIit
y=p-8 (7)
0 — mnojaya Hacoca M’/c,
p — IUIOTHOCTb JKHIKOCTH, KI/M,
g — YCKOpeHHe cBoG0HOro nazeHus 9,8 m/c’.

IHoTpedasiemass MomHoCTL Hacoca (/V,) Bcerga Oomblie mosie3Hod. YacThb
SHEPrUM 3aTPAyMBacTCs Ha MEXaHMYECKMEe U OO0BbEMHBIE TOTEpPU B HAcoOCeE.
[ToTpebsieMyto (MOIITHOCTH Ha BaJIy HAcOCa) OMPEACIISIOT 1o hopmyJie:

Ny, = Mo, (8)

rae M — KpyTsamui MOMEHT Ha Bally Hacoca, H'M; @ — yrioBas CKOpOCTS,
pax/c (c™).

KIIJI nacoca npencrasisier coO0H OTHOILIEHUE MOJE3HOM MOIIHOCTH N,,, K
noTpediaseMoi MomHocTu N, . IIpy niepenade sHeprum OoT Hacoca nepeKavnBaeMon

KUJAKOCTH TIPOUCXOJAT TOTEPU DHEPTrUU: OO0bBEMHBIC, THAPABIUYECKHE U
MEXaHUYECKUE.

OO0BbeMHBIE TIOTEPU  YUYUTHIBAIOT YTEUKM JKUJIKOCTH uepe3  IeJieBbie
VIUIOTHEHHUS B HACOCE MEXAY pab0OYUM KOJIECOM U KOPITYCOM.

Oo6muit KIIJ] nacoca cocrout u3 mpousBeaeHuss mexanuueckoro KIIJI (7y,),
oobemuoro KIIJI (#,) u ruapaBnudeckoro KII/I (#,:) Hacoca u MOXKeET ObITh BEIYUCIICH
o hopmyiie:

77 = 77,11770772 > (9)
nJIn
N
— nou 10
= (10)

nomp

Yucnennoe 3naueHue KIIJI Hacoca 3aBUCUT OT KOHCTPYKIIMU HACOCA.
BricoTa BcachIBaHMsI TIPEACTaBIISICT COOOM Pa3HOCTh BBICOT OCH Hacoca (z,)
1 CBOOOJHOTO YPOBHS KHUIKOCTH (Z;), KOTOPYIO BCAChIBAET HACOC:
H, =2z, -z (11)

BC

PaznuyaioT  reoMeTrpu4ecKyrd M BaKYYMMETPHYECKYH)  BBICOTY
BcacblBaHMs.  MakcuMallbHasi ~ BaKyyMMETPUYECKass  BbICOTAa  BCACHIBAHUS
IIEHTPOOEKHOTO Hacoca (B WACATHPHOM HEIOCTHKMMOM Ha MPAKTUKE cllydae) paBHA
10,33m. BakyymmeTpruueckasi BBICOTa PaCCUUTHIBAETCS TTO POopMYyIIe:
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H,=H_+—+h, (11)

ea

y? .
raic — CKOpOCTHOI/I Hal'IOp;

h . - THAPABINYCCKUC ITIOTCPU BO BC&CBIBaIOHIeﬁ JJMHUH.

6c

Takum oOpa3zoM, BAKYyMMeTpHYECKasi BbICOTA — 3TO YHEPTUs, BbIpaXKEHHAs
B METpax, KOTOpas HeoOXoAuMa IMpU YCTAHOBUBIIEMCS ABWXKEHHUU JUIS MOJbEMa
KUIKOCTU Ha BBICOTY [, Ha CO3JaHUE CKOPOCTHOIO HAIopa U IPEOJOJICHUE
CONIPOTHUBJICHUSA BO BCACBHIBAIOILECH JIMHUM.

Ilokazanus BaKyyMMeETpa (MaHOBaKyyMMeTpa) COOTBETCTBYET
BAKYYMMETPHUYECKOU BBICOTE BCAaChIBaHUS. BakyyMMeTpruecKkas BbICOTa BCACBIBAHUS
3aBUCHT OT YAEIbHON YHEPTUH HACBHILIEHHBIX apOB. Y IPYTrOCTh HACHIIIEHHBIX NIapPOB
— 3T0 a0COJIIOTHAS yJIeabHas dHeprus (Hanop B M Uiy gasieHue B Ila), npu koTopoit
KUIKOCTh 3aKumaeT. C MOBBIIEHUEM TEMIIEPATYPhl BOJBI YBEIIMUUBAECTCS YIIPYTOCTh
€€ MapoB, YTO INPUBOAUT K CHMIKEHHUIO BBICOTHI BCACBIBAHUS. 3ABUCHMOCTH BBICOTHI
BCACBIBAHMS IIEHTPOOEKHBIX HACOCOB OT TEMIIEpaTypbl NEPEeKaYMBAEMON BOJbI
nokasaHa B Taonuya 2, U3 KOTOPOM BHUIHO, YTO BOJY, HATPETYIO IO TEMIIEPATyphl
70°C u BblIIE LIEHTPOOESKHBIMU HACOCAMH HE 3a0paTh HEBO3MOXKHO.

Taoauya 2. 3aBUCUMOCTD BBICOTHI BCACHIBAHMS LIEHTPOOEKHBIX HACOCOB OT
TeMIIePaTypPbl epPeKAYUBAEMOM BOJbI

Temneparypa Bojibl, °C Bricota mogbemMa BoJibI, M.

0 7,0
20 6,5
30 6,0
40 5,5
50 4,0
60 2,5
70 0

BbicoTa BcachIBaHUSI HACOCOB 3aBUCHUT TAaK)XKE OT PACIOJIOXKEHHUS UCTOYHHKA
BOJIOCHA0KEHUSI OTHOCUTEIBHO YpOBHS Mopsi. Uem BbIlIE€ PACIONOXKEH HCTOUYHUK
BOJIOCHA0KEHUS HaJl YDOBHEM MOPsI, TEM MEHbIIIE OYJIET BHICOTA BCAChIBAHUSI.

W3 ombITa 3KCIUTyaTalliyd HEHTPOOEKHBIX HACOCOB CIEAYET BBIBOJ O TOM, YTO
reOMETPUYECKas BbICOTA BCAChIBAHUS LIEHTPOOEKHOTO HACOCA HE MPEBBIIIAET 7-8M.

B HEKOTOpHIX chyyasiXx CTpPOST TPYIIy TaK Ha3bIBAEMBIX HOPMAaJIbHBIX
xapaktepuctik. Hanmpumep, u1st mokapHbIX HACOCOB - 3TO Xapaktepuctuku H=f(Q)
(gacto ux o6o3HauawT Q-H, pacxoo - nanop) NIk HECKOJBKUX MOCTOSIHHBIX YacTOT
BpaieHus padbodero koieca (Pucynok 25) .

Haubonee mnomHO TeXHUYECKHE JaHHBIE HAcOCa MOXKHO OLIGHUTh TpHU
MOCTPOECHUHU COBMEILIEHHOM XapaKTEPUCTHUKHU.
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PucyHnoxk 25. I'pynna HOpMaJbHBIX XapaKTePUCTHK: 1-xapakmepucmuxu

Q-H nacoca; 2-xapaKkTepHCTHKAa PYKABHBIX JIMHUI NPU padoTe 0HOT0
pa3BeTBJIEHUS C YeThIPpbMS padounMu JUHUAMH; 3 - xapakTepuctuka Q-H npu
MOJIHOM MoayYye TOIVIUBA; 4-XapaKTePUCTUKA PYKABHBIX JIMHUN NIpU padoTte
ABYX pa3BeTBJICHUN; S-KABUTAIIMOHHAS XapaKTePUCTUKA Hacoca; 6-
HauOoJIbLIee J0IyCKaeMoe JaBJICHHE HA BBIXO0/1e U3 HAcOoca.

LM
i

Ha Pucynox 25, Kpome Tpynmbl HOPMaJIBHBIX Xapaktepuctuk Q-H
npeacTaBieHa xapakrtepuctnka Q-H, cooTBercTByromass IOJHOMY OTKPBITHIO
JpOCCeNbHOM 3acioHku kapOropatopa (kpuBas 3). Ilapamerpsl paboThl Hacoca
3aBUCAT OT XapaKTEPUCTUK pPYKaBHbIX JUHUN (KpuBble 2 U 4), a Takke OT
KaBUTALIMOHHBIX XapAKTEPUCTUK S MPU PA3IMYHON BBICOTE BCACHIBAHUS.

CyiiecTByeT TMOHSTHE «IOJE BO3MOXHOW pabOTBl Hacoca» Ha TpyIe
xapakrepuctuk Q-H. Hampumep, mpu pabotre Hacoca Ha JBa pa3BETBIEHUS OT
BOJIOMCTOYHHMKA C BBICOTOM BCachIBaHUS 5,5 M, IOJie BO3MOXKHOM pabOTHI Hacoca
(PucyHok 25) OrpaHHYEHO: CBEpXYy - JIMHUEH, COOTBETCTBYIOLIEH HanOOJbIIEMY
JIOITYCTUMOMY JIaBJIEHUIO HA Hacoce 6, cripaBa - Xxapakrepuctukoil Q-H npu nosHou
oJavye TOIUIMBA 3 M KAaBUTALMOHHOM XapaKTEPUCTUKOM INPU BBICOTE BCACHIBAHUS
5,5M.; cHM3y - KpuUBOW TpeOyeMoro Hamopa Jyisi JaHHOM pPYKaBHOW CHCTEMBbI
(kpuBas 4); ciieBa - OCbIO OpJIMHAT (3aIITPUXOBAHHAS 30HA).

OCHOBHBIE XapaKTEPUCTUKM HACOCA 3aBUCAT OT YAaCTOTHI BpalieHus (yriioBOM
CKOpOCTH) pabouero kosieca. 3Has HOMHHAJIbHbIE IMAapaMeTphl HAcOCa MOKHO
paccuuTaTh €ro XapakTepUCTHKHU IMpPH JIPYroi 4acToTe BpalleHUs paboyero Kosieca
N0 CIEAYIOIIHMM 3aBUCHUMOCTSIM.

ITomaya (pacxon):

Q n
X1 T, 12
o= (12)
HAIIOP:
e [—] ; (13)
2 n,
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MOIIIHOCTB:

oo [—] : (14)

rie ¢ WHACKCOM | yKa3aHbl HOMHUHAJIBHBIE XapaKTEpUCTHUKUA HAcoca, a C
WHJIEKCOM 2 pacyeTHBIE.

Ecnu xpuByto xapakrepuctuku Q-H cunrats napa®onoit To, €€ MOYKHO ONKCATh
YpaBHEHUEM:

H =a-bQ?, (15)

rae H — nanop B MeTpax, a - Hanmop Hacoca IIpU HYJIEBOM Iojlaye B MeTpax, b-
AMIUPUYECKUN KO3(DPUIMEHT, YUUTHIBAOIIUNA 0COOEHHOCTH Hacoca. s Hacoca
[TH-40Y ko3¢ duumentst paubl: a=115, b= 0,07. Oty popmyny MOXKHO TPUMEHUTH
IIPU MTOCTOSIHHOM 3HaUY€HUU CKOPOCTH BpallleHus pabodero Kojieca.

KaBuranus

B 1ieHTpo06exHBIX Hacocax BCIEACTBUE KaBUTAIMU CHIDKAIOTCS HAIOp, Mojavya
u KIIJ, paspymarorcs (9po3usi) JonmaTkd padodero Kojeca. DTO MPUBOAUT K
BBIIIEPOJIMBAHUIO MaTepHalia CTEHOK KaHaJIOB. Takoll MeXaHWYEeCKUH MpoIlece
pa3pyllieHus] CTEHOK KaHAJOB Ha3bIBACTCS APO3MEH U SBJISETCS Hanmbosee OMacHbIM
cieAcTBUeM kaBuTanuu. KaBurtamus Belner K ObICTpOMY M3HOCY HAacoca WM K €ro
pa3pylIeHUIO U3-3a BUOpaluu (Jamie BCero MmoAIUITHUKOBBIX Y3JI0B).

KaBuranuss BO3HUKAeT B pE3ylbTaT€ MECTHOTO TOHM)KCHUS [IaBICHUS B
KHUJKOCTH, KOTOPOE MOXKET MPOUCXOJUTh MO0 TPU YBEIUYECHUH €€ CKOPOCTH
(runppoaHaMUYECKass KaBUTALMs), MO0 MPHU MPOXOXKICHUM aKyCTUYECKOW BOJIHBI
OOJBINION MHTEHCUBHOCTH BO BpeMs TMOJyNepuoga pa3pekeHus (aKycTHYecKas
kaButanus). [lepemeniasich ¢ MOTOKOM B 00J1acTh ¢ 00Jie€ BHICOKUM JIaBJICHUEM WJIU
BO BpEMs MOJYNEpPUOJa CKaTUsl, KABUTAIMOHHBIA My3bIPEK CXJIOMBIBACTCS, U3JIydas
IIpA OTOM YJAPHYK) BOJHY, COINPOBOXIAIOIIYKOCI MIHOBEHHBIM MECTHBIM
MOBBILICHUEM J1aBieHus, pocturatommm coteH Mlla. Ilpu sToM Haxonsmmiics
BHYTpPH Iy3bIpbKa ra3 OKa3bIBaeT JeMIIPUPYIOIIEE BIUSHUE, U My3bIPEK, IPEXKIC YeEM
3aXJIOMHYTHCSA, COBEPIIAET HECKOIBKO CXKAaTUM M PACHIUPEHHUH. OTU MPOIECCHI
CONIPOBOXKJIAIOTCS BBIJCIICHUEM BHUOPOAKYCTUUYECKOM SHEPruM, KOTOpas BbHI3HIBACT
BHOpAIIMIO U IITyM B IIUPOKOM CIIEKTPE YaCTOT

SIBeHMIO KaBUTAllUM CIOCOOCTBYIOT PAcCTBOPEHHBIM B BOAE BO3MIYX,
MOBBIIIIEHHAs] TEMIIEpaTypa BOJIbI B MCTOYHUKE BOJIOCHAOXEHUsI, OOJIbIlIasi BHICOTA
BCAChIBAaHUS W HETE€PMETUYHOCTh, Majblii guaMeTp W Oojbllas MPOTSHKEHHOCTh
BCACBIBAIOIICH JIMHUH, DKCILTyaTallds Hacoca Ha MAaKCUMaJIbHOM PEKHUME paOOThI.

[Ipu GonbIIONH BHICOTE BCACBIBAHUS MOKET MPOU3OUTH Pa3phiB CIUIONTHOTO
MOTOKa BCachlBaeMOW BOABI W TMpekparieHue paboTel Hacoca. [Ipu3Hakom
BO3HUKHOBEHHUSI KABUTALMU CIIY)KHUT IOSIBJICHUE XAPAKTEPHOrO IIyMa W TPECKa U
MIOJIOCTH HACOCA.

B nmonmacTtHOM Hacoce KaBWTAIMs BO3HHMKAET Ha JIOMAaTKe pabodero kojeca
OOBIYHO BOJIM3M €€ BXOJIHOM KpOMKH. JlaBiIeHHE 3/1eCh 3HAUNTEIHLHO HUXKE JIaBIICHUS
BO BXOJHOM MaTrpyOKe Hacoca BCJIEACTBHE MECTHOTO BO3pPACTaHUS CKOPOCTU TIPH
HATEKAHUU HA JIONATKY U U3-3a TUAPABINYECKUX MMOTEPH B MOJBOJIE.
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Takum oOpa3oM, JaBi€HHE y BXOJla B HAacOC M, CJIEIOBaTeIbHO, B paboyem
KOJ€C€ HacoCa TEM MCHBIIC, UYEM 6OJIBIHC BbICOTA BCACbIBAHUS W THUAPABIMYCCKOC
COIMPOTUBJICHUC ITIOABOAAIICTO pr60HpOBOI[a U 4CM MCHBIIC NABJICHHUC B IIPUCMHOM
pe3CpBYyapc. HpI/I JOCTATOYHO 6OJ'II>HII/IX 3HAYCHUAX BBICOTBI BCACBIBAHHA H
COIMPOTUBJICHUSA ITIOABOAAIICTO pr60Hp0BOI[a WJIKA IIpHU CJIMIIKOM MAJIOM HABJICHUU B
HpHGMHOfI CMKOCTH, OABJICHHC Y BXOJa B pa60qee KOJICCO CTAHOBUTCA HACTOJIBKO
MaJIbIM, 4YTO BO3HHUKACT KaBHUTaIlH. Taxum 06p8,30M, KaBUTallld OI'PpaHUYIHNBACT
BBICOTY BCaCbhbIBaHH HACOCA.

CHI/DKGHI/ISI BO3MOXHOCTH IIOABJICHUA KaBUTAIIlMHU B I_[eHTp06e)KHBIX l'IO)KapHBIX
HAcoCax JIOCTUTAIOT BHIOOPOM MCTOYHHMKA BOJOCHAOKEHUS C MUHUMAJILHON BBICOTOM
BCACBIBAHMS W MUHUMAJIBHOM TEMIIEpaTypoil BOJbI, a TaKXe O00eCleueHHEM
H&I[C)I(HO?I FepMCTI/I‘-IHOCTI/I BC&CBIBaIOHIGfI JIMHUHW 1 HACOCa U yMeHBHIeHI/IeM JaCTOThbI
BpalllCHUA BaJia HaCocCa.

OCHOBHLIM CPCACTBOM IIPCAYIIPCIKACHUSA KaBUTALlUH, 06GCHG‘II/IBaIOIHI/IM
HaJACKHYIO pa60Ty HacocCa, ABJEICTCA IIOAACPKAHHC JOCTATOYHOI'O I/136I>ITOLIH01“O
JaBJICHHUA HAa BXOJI€ B HACOC HAJl AABJICHUECM nap006paaoBaHH;1, TO €CTb CO6JIIOII€HI/IG
TaKOU BBICOTHI BCACHLIBAHUSA HacCocCa, IIpu KOTOpOfI KaBUTaAllWs HC BOBHHUKACT.

KaBuTanmoHHbIM 3an1acoM (HarmopoMm) Ha3bIBaeTCsl U30BITOK YJEIbHOM SHEPTUU
KUAKOCTHU HaAQ y,HGHBHOfI BHGPFHGﬁ €C HACBIIICHHBIX IIApOB, KOTOpBII?'I MOXET 6BITI>
paccuuTad 1o GopmyJe:

(P-A,) +V_2
/4 2g
rac P- gaBJICHHUE KUAKOCTH, PHH- JaBJICHUC HACBIINICHHBLIX IIAPOB IIPH IIaHHOﬁ

2
TeMIiepaType ¥ JaBiIeHUH (YIPYrocTh MapoB), ‘27— - IUHAMWYECKUW HAmop, y -
g

Ah = (16)

YEJbHBINA BEC KUJIKOCTH, PABHBIA MPOU3BEICHUIO YCKOPEHUS CBOOOAHOIO MaJleHUS
Ha IJIOTHOCTH KUIKOCTH.

Ecin abGcontoTHOE JaBieHHE BO BCAChIBaloOIIEM TpyOonpoBoae P, moHusutes o
JaBJEHUSI NapooOpa3oBaHUsl NPHU JTaHHOM TeMmIepaType, TO BO3HHKHET KaBUTAIlUS.
[ToaTomy 11t 0OecrieueHnss HOpMaJIbHOM pabOThI HACOCA IABJICHUE HAa BXOJE B HACOC
JOJIKHO BCETJIa OCTaBaThCSl HECKOJIBKO OOJIbIIE YeM JAaBJICHUE HACBIILIEHHBIX MTAPOB.

P.=P, +Ah 17)
rae P, aBleHME Ha BXOJE B HACOC, P, — JABJICHUE HACBHILIECHHBIX I1apOB,

Ah-3am1ac HaIropa Wiy KaBUTALMOHHBIN 3anac. KaBuTannOHHBIN 3amac, Ipu KOTOPOM
MPOUCXOAUT KaBUTALUs (M KOTOPBIA YKa3bIBAETCS B TEXHUYECKON XapaKTEPUCTUKE
HAacoca), Ha3bIBACTCS] KPUTUUECKUM.

@u3nYeCcKuil CMBICT KaBUTAIIMOHHOTO 3amaca nokaszaH Ha PucyHok 26, rue H -
aTMoc(epHOe NaBlieHHE, BBIPAXKEHHOE B M.B.C.; Az - JUHAMHYECKHE MOTEPH BO
BCACBIBAIOIICH JIMHUM, F, - JABJICHHE HACBHINIEHHBIX [ApoOB; P, - HAaBICHUE IIPH

KOTOPOM MPOUCXOJNUT KaBUTAIUA; Ak - KABUTAIMOHHBIN 3am0ac; /, - TECOMETpUUYECKas
BBICOTA BCACBIBAHMSI.
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PucyHnok 26 ®u3nyecKknui CMbIC/ KABUTAIlHOHHOI'0 3amaca.

I[OCTOI/IHCTBaMI/I HeHTpO6e)KHBIX HAaCOCOB ABJIAIOTCA:

OBICTPOXOJIHOCTb;

BO3MOXHOCTH nipuBojia oT JABC unu anexkrpoaBuraresns;
KOHCTPYKTHBHAs IPOCTOTA ¥ HAJIEKHOCTh B IKCILTyaTalllH;

HU3Kas YyBCTBUTEIHHOCTh K MEXaHHYCCKUM TIPUMECSM;

HENPEPHIBHOCTh I0JAaYM OTHETYIIALIUX BEIIECTB M BO3MOXHOCTH €€
peryaupoBaHus B MIUPOKUX Tpeiesiax;

BO3MOXKHOCTh pabOThl Ha ceOsl, YTO OYEHb BAXKHO IPU BPEMEHHOM
MPEKpaIeHUH TOJa4d BOJBI WM MPH HU3KUX TEMIIEpaTypax B 3UMHEe
BpEMSI;

Bboicokui KIIJ[ mpu Oonpmmx 3HAYEHUSX MOAAYM OTHETYIIAIUX
BEIIIECTB 11O CPABHEHUIO C JIPYTMMHU JUHAMHYECKUMHU HacocaMu (He
Menee 0,6 s mokapHbIX HeHTpoOexHbIX HacocoB (ITLHH) u mo 0,9 y
HEHTPOOEKHBIX HACOCOB JAPYTUX KOHCTPYKIIMM).

HGI[OCTaTI(aMI/I HCHTpO6e)KHI)IX HaCOCOB ABJIAIOTCA:

HEOOXOJMMOCTh  MPEABAPUTEIBHOIO  3alOJHEHHUs] TepeKaunBaeMoil
KUJKOCTBIO, KaK CamMOro Hacoca, TaK M BCAaChIBAIOLIICH JIMHUH
(HE0OXOAMMOCTD B YCTPOMCTBE BAaKYyMHBIX HJIM UHBIX 3QJIMBHBIX CUCTEM
JUTSl IPEIBAPUTENBHOTO 3aMIOJIHEHUS HACOCA);

MaJICHAE HAopa C YBEIMYEHUEM MOIa4U KUJKOCTH;

MOJIBEP>KEHHOCTh Pa0OUYMX OPraHOB HAcOCa KaBUTAIMOHHOW 3pO3UM Ha
MaKCUMAaJIbHBIX PEKUMaAX pabOTHI;

OTpaHUYCHHME YaCTOTHI BpaIlleHUs padodero Kojeca KaBUTAIMOHHBIMH
ABJICHUSIMH.
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Cuabl, JelCTByOIIHEe HA padoyee K0JeCO M BaJ HEHTPOOEKHOI0 HACOCA,
CNoco0bl yMEeHbIIEHUs] MX BO31eiiCTBUS

[Ipu pabote HacocoB Ha paboyee KOJIECO NECUCTBYET THAPOJAUHAMHYECKAs
oceBasi CWJIa, KOTOpasl HampaBlieHa MO0 OCU B CTOPOHY BCACBIBAIOILIEro Marpyoka u
CTPEMHUTCSI CMECTUTh KOJIECO IO OCH, MO3TOMY Ba)KHBIM 3JEMEHTOM B Hacoce
ABIISIETCS KPETJIeHHnEe paboyero KoJeca.

OceBasi cuja BO3HUKAET 3a CYET PA3HOCTH JaBJICHUN Ha pabouee KOjeco
(Pucynok 27), Tak KaK CO CTOPOHBI BCAChIBAIONIEIO NMaTpyOKa Ha HEro JEUCTBYET
MEHBbIIIasl CUJIa JaBJICHUS, YEM CIIPaBa.

[lepeunciiiM CcHOCOOBI CHMDKEHMSI Harpy3kd Ha Bal pabdodero KoJjeca:
JIBYCTOPOHHMI BXO0J Ha pabouee KOoJIecO; CHMMETPUYHBIE OTBOJIbI (M PABHBINA Pacxoj
Yyepe3 HUX), OTBEPCTUSl B HECYLIEM JUCKE paboydero Kojeca, BCTPEYHOE BKIIIOUECHHE
CTYIICHEH, UCTIOIb30BAaHUE TaK HA3bIBAEMOU TUJIPABINYECKON MATHI (IPUMEHSETCS B
OCHOBHOM Ha MHOT'OCTYIIEHYAThIX HACOCAX).

PucyHnok 27. PaGouee kosieco HeHTPOOEKHOT0 Hacoca: 1-padouee KoJ1eco;
2-3J1eMeHThI 1IeJIeBbIX YIUIOTHEHU; 3 - 0TBEPCTHS B BeAylleM IucKe; 4 -
KOpIyc Hacoca.

JInst yMeHbIIEHUSI OCEBBIX CUJI, JEHCTBYIOIIMX Ha pabodee KoJeco Hacoca, B
BEIYLIEM JIMCKE MPOCBEPIIEHBI OTBEPCTHUS, YEPE3 KOTOPBIE KUIAKOCTh MEPETEKAET U3
JIEBOM YacTH B MpaByro 4dacTh (Pucynok 27). [Ipu 3TOM BelMyMHA yT€UEK PaBHSETCS
yTeuKaM 4epe3 LIesieBoe YyIUIoTHEHHE 3a KosecoMm, a KIIJ[ Hacoca cHumxkaercs. C
M3HOCOM 3JIEMEHTOB IIEJIEBbIX YINIOTHEHUN OYJIeT YBETUUUBATHCS yTeUKa KUIKOCTH,
n ymenbmarscs K11 vacoca.

Ecnau B 0qHOCTYIIEHYATBIX HACOCAX OJHOCTOPOHHETO BCACBIBAHUS OCEBas CUIIA
MOKET OBITh HaJEKHO BOCHPHUHATA YHOPHBIM MOIIMITHUKOM, TO 3TO OYyIEeT cambIM
HSKOHOMUYHBIM pelieHueM. B mpoTuBHOM ciiydae HEOOXOJUMO MPHUHITH MEPhI AJIs
YMEHBILIEHUSI OCEBOM CHWIIBI, JEWCTBYIOIIEW Ha YINOPHBIA MOJALIWIHUK. JTO
YMEHBIUIEHUE MOXKET OBITh IOCTUTHYTO TOJIbKO Npu noHmxkeHuu KI1/ nacoca.
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CampiM 3(ppeKTUBHBIM CHOCOOOM pa3Tpy3KH POTOpPa OJHOCTYIIEHYATOTO
Hacoca OT OCEBOr0 YCWIMS SBIS€TCS TPUMEHEHHE HAcOCOB C KoJjiecaMu
nBycTOpoHHETO BcackiBanus — Tumna [l (Pucynok 280mmuobka! UCTOYHUK CCHLIKH
He HaiiJleH.), y KOTOpbIX O1arogapsi CHMMETPUU HE BOBHUKAET OCEBOTO YCUITHS.

Hacoc tuma JI — 1eHTpoOCKHBIM JIBYCTOPOHHETO BXOJla, TOPHU3OHTAJIbHBIN
OJIHOCTYTIEHYAThIi C JABYCTOPOHHHM TMOJYCHUPAIBbHBIM MOABOJIOM KHUAKOCTH K
paboueMy KoJiecy JIBYCTOPOHHErO BXO0Ja, CO CIIUPAIbHBIM OTBOJOM U CAJIbHUKOBBIM
YIUIOTHEHHUEM BaJia.

Kopnyc u kpsiiika Hacoca (PucyHok 28) mpenctaBisitoT cOO0OH YyTryHHYIO
OTJIMBKY, KOTOPasi UIMEET Pa3beM B TOPU30HTAIBHON TUIOCKOCTH, MPOXOIALIEN Uyepes3
OChb pOTOpA.

BcaceiBaronuii u HarHeTaTeIbHBIN MAaTPYOKH HAcOCa PaCIiOIOKEHbI B HIKHEH
MOJIOBUHE Kopmyca 1, Omaromapss dYeMy BO3MOXHa pa3bopka Hacoca 0e3
OTCOEJMHEHUSI TPYOOIPOBOIOB U CHATHUS JIBUTATEJS.

B i 2 ) (— B B O
Mn# nacocos tumna /|

Pucynok 28 Pa3pe3 Hacoca ¢ 1ByCTOPOHHHUM BX0A0OM: 1 — HHIKHASA
MO0JIOBHHA KOPIIyCa; 2 — KPbILIKA KOpIyca; 3 — MpoOKa OTBEpPCTHS BAKYYMHOM
CHCTeMBbI (BBIIYCKA BO31yXa); 4 — YIUIOTHAKOIIME KOJIbLA; 5 — poTop (Baj
Hacoca ¢ pado4yuM KoJiecoM); 6 — raiika caJJbHUKA; 8 — oTBepcTHE ISl JATUYMKA
TeMIepaTypbl; 9 — mpecc MacjaeHKa AJIs CMa3Ki NOAIUIHUKOB; 10 —
HANPABJAKIIAA BTYJIKA.

Kppimika kopryca 2 mpoAosbkaeT KoH(urypanuio KaHaloB koprmyca. B
BEpPXHEN YacTH KPBIIIKH KOpITyca MPEeAyCMOTPEHO OTBEPCTHE, 3aKPHITOE MPOOKOil 3
IUTS TIPUCOEIMHEHUST BAKYYMHOTO HACOCa WIIM MOAKITIOYCHUS BAKYyMHOUN CHCTEMBI, a
TaKXe JUIA BBIITyCKa BO3/1yXa MPH 3al0JTHEHUU HACOCA «CAMOTEKOM)).

Jlis mpenoTBpalieHnsl MPOTEYeK >KUIKOCTH IO BaJly B KOpIyce Hacoca
YCTaHaBIIMBAETCS CAIbHUKOBOE YIUIOTHEHHE.

I'unpaBnuyeckuid 3aTtBOp caibHUKa (ans HacocoB 1]/[) oOecneunBaercs
MOCPEACTBOM TOJIBO/IA KUAKOCTH K KOJBILY CAIbHUKA MO0 KaHATy, BHIITOJIHEHHOMY B
Kphilike Hacoca. [Ipu HeoOxoauMocTu o0ecnedeHHsl OXJIaXACHUS U 3aTBOpa MOBOJ
’KHUJIKOCTHU K CAJIbHUKY IIPOU3BOJUTH OT IOCTOPOHHETO UCTOYHUKA.
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B kopmyce Hacoca yCTaHOBJIEHBI YIUIOTHSAIOIIME KOJIbLA 4, 3allMILAOIINE
KOPITYC M KPBILIKY KOpITyCa OT U3HOCAa U YMEHBIIAKOLINE NTEPETEKAHUE KUJIKOCTH U3
HAIlOPHOM MOJIOCTH BO BCACHIBAIOMIYIO.

PabGouee komeco — JBYCTOPOHHErO BXOJia, 4YTO OIpPEIENSIeT YCTOWYUBYIO
paboTy Hacoca, Tak Kak OCeBasi CHJIa YPAaBHOBEIIMBAETCS JBYCTOPOHHUM BXOIOM
KUJKOCTH B pabouee KOJeco.

Porop (Bam ¢ pabGounm KoysecoM) S5 TPUBOJUTCS BO  BpalleHHE
AIIEKTPOJBUTATENEM YEpPE3 COEAMHUTEIBHYIO BTYJIOUHO-TIAJIBLIEBYI0  MYQTYy.
Onopamu pabodero kosieca CIyKaT paJvaibHble MOAINIMIHUKYU, YCTAHOBIICHHBIC B
CTaKaHax MOJIIMITHUKOB B KOPITYC Hacoca.

B kopmyce Ha maTpyOkax HMMEIOTCS JBa OTBEPCTHS, 3aKPBIThIE MPOOKAMH,
JUTSI CJIMBA OCTATKOB UAKOCTH MPU OCTAHOBKE HAcOCa Ha JUTUTEIBHOE BPEMS.

JUiss OoTBOJAa yTE€YeK IO Bally B CaJbHUKOBBIX BaHHAX BBIINOJIHEHBI JBa
OTBEPCTHSI.

OpHocTyneH4yaTsle Hacochl MMEKT OrpaHWYeHHbIM Hamop. Iloaromy korma
HEOOXOJUMBIA HAmop Hacoca HE MOXET ObITh CO3JaH JOCTaTOYHO HKOHOMUYHO
OJIHUM PabOUYUM KOJECOM, B KOHCTPYKLMU MHOTOCTYIIEHYATOT0 HAcOCa MPUMEHSIOT
pAN  TOCIIENOBATENBHO  PACIIOJNIOKEHHBIX Kojiec. (XxeMa MHOIOCTYIIEHYaToro
CEKLIMOHHOTO LIEHTPOOEKHOI0 Hacoca MokazaHa Ha Pucynok 29. Kaxnas cryneHb
TAaKOro Hacoca COCTOMT U3 paboyero kosieca 1 M HampapisioUIero amnmnapara 2,
KOTOpBIM HampaBlIIeT MOTOK K cleAyrolieMy pabodyemy koziecy. B TakoM Hacoce
HaIrop TOBBIIAETCA MPONOPLUUOHAIBHO YHCITy Kojec. JIisi CHUXKEHUsT OCeBbIX
Harpy30Kk Ha Baj paboyero Kojeca MCHOJb3YIOT TUIPABIMYECKYIO IIATY.
I'unpaBnuyeckas nsta 3 MpeAcCTaBISIET COOOM YMOPHBIA MOAIIMIHUK CKOJIBXKECHHUS,
KOTOpPBIA CMAa3bIBAETCA IEPEKAYMBAEMOW CpEeIoM mnoja AaBiieHUuEeM. JKHAKOCTH,
KOTOpAasi MpOoIIJIa B 3a30p MEXKIY KOPIYCOM M THUAPABINYECKOW MATOW HANPABIISACTCS
BO BCACHIBAIOIINIA MaTpyOOK Hacoca.

/

PucyHok 29. CxeMa MHOTOCTYIIEHYATOI0 CEKIIHOHHOT0 LEHTPOOEKHOTO
Hacoca: 1 — paGoyee KoJieco; 2 — HANPABJISIOLIUNA annapar; 3 — ruApaBJInYecKast
nsra.

st

/ /
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B nByX- 1 MHOTOCTYIEHYAThIX Hacocax paboune Kojeca Ha OJJHOM Bally MOTYT
pa3MeniaTbcs ¢ MPOTHBOIIOIOKHBIM HAMpPaBICHUEM BXO/a (BCTPEYHO) - TO TaKXKe
KOMIICHCHPYET WJIM CHUXKACT JIEHCTBUE OCEBBIX CHIL

Kpome oceBbIX cuil Ha pabouee KOJeco MPH IKCILTyaTallii Hacoca JICUCTBYIOT
paaguanbHBIe CWJIBL. DTIOpa paJHalbHBIX CHJI, JEHCTBYIOIIMX Ha pabodee KOJeco
Hacoca ¢ OJHWM OTBOJOM, IMOKazaHa Ha Pucynok 30. M3 pucyHka BHIHO, YTO Ha
pabodyee Koileco ¥ BaJl Hacoca IMPH BpalICHWH JEHCTBYET HEpPaBHOMEPHO
pacrpeziesieHHasl Harpys3Ka.

B coBpeMeHHBIX MOXapHBIX HACOCAaX pasrpy3ka Bajia U paboyero Koieca OT
JACUCTBHUS paAMalbHBIX CHJI OCYIIECTBISETCS IyTEeM WM3MEHEHHs] KOHCTPYKLIHN
0TBOOB. OTBO/IBI B OOJIBITMHCTBE MOXKAPHBIX HACOCOB CIIMPATBHOTO THUIIA.

Pucynoxk 30. Jnropa paauajibHbIX CIJI, ACHCTBYIOIIUX HA padoyee KOJIeco
Hacoca ¢ OJHUM OTBOJAOM

Pucynok 31. Jnropa paanajibHbIX CIJI, ACHCTBYIOIIUX HA padoyee K0JIeco
Hacoca ¢ IByMsl OTBOIaMHU

B I1H-60 mpuMeHeH OTBOJ JOMATOYHOIO TUIMA (HAMPABISAIOMIUNA ammapar), 3a
KOTOPBIM PAacCIIOJIOKEHA KOJIbLEBas KaMmepa. B 3ToM ciydae nelicTBHE pajavalIbHBIX
CHJI Ha pabouee KOJIECO U BaJl HACOCa CBOJUTCS K MUHUMYMY.

CnupanbHble OTBOABI B MOXKApHBIX Hacocax BbINONHAIOT ogHO- (ITH-40VB,
ITH-60) u nByx3aButkoBeiMu (ITH-110, MII-1600). B mnoxkapHblx Hacocax c
OJIHO3aBUTKOBBIM OTBOJOM pa3rpy3Ky OT paJuaJbHBIX CHUJ HE MNPOU3BOIAT, €€
BOCIIPMHMMAIOT BaJl U MOJUIMIIHUKKA Hacoca. B IBYX3aBUTKOBBIX OTBOJAX JIEUCTBUE
paAvabHBIX CUJI B CHUPAIBHBIX OTBOJIaX YMEHBIIAETCS C TOMOILBIO CUMMETPUYHBIX
oTBOJIOB (Pucynok 31), Takoe TexHHuYeckoe peuieHue 3((EKTUBHO TOJBKO MpHU
PaBHOM pacxoJieé M3 KaXKJIOro OTBOJA, YEero B IOKAapHBIX Hacocax HE ObIBaeT
MPaKTUYECKU HUKOT/A.
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OCHOBHBIC KOHCTPYKTHBHBIC YACTH HEHTPOOEKHBIX MOKAPHBIX HACOCOB

B coBpeMEHHBIX MOKapHBIX aBTOMOOMIISIX MPUMEHSIOT HEHTPOOEIKHBIE HACOCHI
HOPMAJIBHOTO WJIM BBICOKOTO JaBiieHHs. OT€UEeCTBEHHbIE KOHCTPYKIIMM Yalle UMEOT
KOHCOJIbHOE 3aKpelieHHe paboyero Koseca, 3apyOekHbIE KOHCTPYKIUH -
MOJIINITHUKY ¢ 00EUX CTOpOH pabodero kozieca. [Ipu TakoM TEXHUYECKOM peIIeHUN
3HAYUTEIFHO COKpAIAETCS MPOJOJIbHBIA pa3Mep Hacoca, HO HECKOJIBKO 3aTE€HSETCS
BXOJ1 Ha pabouee koJieco. Mcnosib3oBaHne Ha BXo/€ Ha pabouee KOJIECO UT0JIbYaTOro
NOJIIUITHAKA WM TOJAIIUITHUKA CKOJIbKEHHUS IMO3BOJSET MUHUMHU3ZUPOBATH d(DPEKT
3aTCHEHMUS.

OCHOBHBIE KOHCTPYKTUBHBIE YACTH LIEHTPOOEKHBIX MOKAPHBIX HACOCOB - 3TO
pabouue opraHsl, KOpIyc, ONOPHI Bajia, YINIOTHEHHUS Bajia paboyero KoJjeca.

PaGouue opransl - 310 pabouee KoJeco, MOABOABI U OTBO/IBI.

Pabouee kosieco Hacoca HOPMAIBHOTO JIaBJICHUS BBIMOIHEHO U3 IBYX JUCKOB —
BEJIYIIEro (HECYUIETro, OMIOPHOr0) U MOKPHIBAIOLIEr0. MeXay TUCKAMH PacIiONI0KEHbI
JIOMACTH, 3aTHYThI€ B CTOPOHY, IPOTUBOIOJIOKHYIO HAIIPABJICHHUIO BPAILIEHUS KOJeca.

YJI0THUTE/IbHBIE 3JIEMEHTBI H Y3J1bl MOKAPHBIX HACOCOB.

B 1eHTpOOEKHBIX MOXKAPHBIX HACOCAX PA3IMYalOT YIJIOTHEHHS JIBYX BUIOB:
VIUIOTHEHUS 17151 HETOABUKHBIX COEAMHEHUH (CTBIKM KOPITYCHBIX JI€TajIeil KPBIILIKHU U
T.J.) U YIUIOTHEHUS TOABUKHBIX COCIMHEHUM.

JInst yIUIOTHEHUS HEMOJBMXKHBIX COEAMHEHUI MPUMEHSIOT MPOKIAIKU U
KOJIbLIA PpAa3IMYHBIX CEYEHUH M3 DSJACTOMEPHBIX MATEpUAIOB. YIUIOTHEHHE
BpalIAIOLIErocs Bajla B KOPIyCce HACOCa OCYIIECTBIIAETCS IPU MOMOLIY CIIEHUATIbHON
IJIACTUYHOW HAOMBKH, COCTOAIIEH M3 CMECH aHTHU(PPUKIHMOHHOTO, BOJIOKHHUCTOTO U
IPOMUTOYHOTO KOMIIOHEHTOB WM Ha0Opa KapKacHbBIX pPE3UHOBBIX MAaHXXET
(canpHukOB). Ha coBpeMEHHBIX HacocaXx BO3MOXKHO TIPUMEHEHHE TOPLEBbIX
YIUIOTHEHUH U3 CUIIMLIMPOBAHHOTO rpaduTa.

VYcTaHaBNMBAIOT CAJIbHUKM TaKUM 00pa3oM, 4TOObl OHHM paboTaiu Kak IMpHU
JABJICHUU Tepe]l HUMU, TaK U IPU pPa3pe’KEHUN.

YinoTHeHHus Mexay paboyuM KOJIECOM M KOpIycoM (IepeAHue U 3aJHHE) B
MOXKAPHBIX Hacocax OECKOHTAaKTHBIE (LieneBble). MaTepuasl neraneil yriOTHEHHM
«KOPITyC-KOJIECO», KaK NpPaBWJIO, YYT'yH - OpOH3a, YTO YMEHbILIAET OKHCIICHHUE U
APO3UOHHBIN U3HOC.

B Hacrosimiee BpeMsl IMIMPOKOE pACHpPOCTPAHEHUE TOJYyUYUIIM TOPLEBbHIE
VIUIOTHEHMSI, BBIMOJIHEHHbIE Ha OCHOBE CHUJIMIMPOBAHHOTO TIpaduTa WM HHBIX
YIUIOTHUTEIBHBIX MaT€pPUAJIOB.

CuIMipoBaHHbIE rpaduTh MPEJICTaBISIIOT coboit
rpaduToKapOUIOKPEMHUCTBIE MaTepUalbl, MOJYyUYEHHbIE MPONUTKON MOPUCTOrO
rpaduTa pacliaBiICHHBIM KpeMHHEM. B mpoliecce mNpomutku B pe3yibrare
B3aMMOJICHCTBHUSL C YIJepoJoM oOpa3yeTrcs KapOuJ KpeMHHUs, MpPU 3TOM YacTb
KpeMHHsI W TrpaduTa OCTAIOTCS HE CBS3aHHBIMU yriepojgoM. Takum o0pa3om,
CUWJIMIIMPOBAHHBIN TpaUT COCTOUT U3 KapOuia KpeMHHUsI, rpapuTa U KPEMHUSI.

CunuuupoBaHHble TpaduThl 001a1aI0T BBICOKOW CTOMKOCTBIO K arpeCCUBHBIM
cpenam, M, MpexJie BCEro K MUHEPAJIbHBIM KUCJIOTAaM PA3JIMYHbIX KOHLUEHTpaIUi U
TEeMIIepaTyp.
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BaxxnelmmMu XapakTepUCTUKaM CHUJUIIUPOBAHHBIX TpadUTOB  SBISAIOTCA
BBICOKHE aHTU(PUKIUOHHBIE CBOWCTBA, B YACTHOCTH, HU3KUM KOAIDPUIIMEHT TpeHuUs
U BBICOKas M3HOCOCTOMKOCTh. Hampumep, korhUIMeHT TpeHHsl CUIUMIIUPOBAHHOTO
rpaduta mapku CI'-IT npu nonycyxom tpenuu pasen 0,04 — 0,05.

COBOKYITHOCTh  BbIIIIE HA3BaHHBIX CBOMCTB CHJIMLIUPOBAHHBIX TpapuUTOB
MO3BOJIMJIA IPUMEHATh UX B Ka4eCTBE aHTU(PPUKIIMOHHOTO BBHICOKOM3HOCOCTOMKOIO
KOHCTPYKIIMOHHOTO MaTepHalia, MPUrOJHOTO JJisi paboThl B Mapax TPEHHs, B TOM
YHCIIe JIJIsl TOPLUOBBIX YINIOTHEHHWH BajOB pabouero Kojeca HEeHTPOOESKHBIX HACOCOB.
CoBpeMeHHbBIE TOpLIEBbIE YIUIOTHEHUS W3 CHUJIUIMPOBaHHOTO Tpadurta s
VIUIOTHEHHs Bajia pabouero Kojieca Hacoca MMEIOT CPOK CIYKObI CPAaBHUMBIM CO
CPOKOM CIIy’KObI CaMOTO Hacoca M B HACTOSIIMM MOMEHT SIBISIOTCS HauOoliee
MEPCTIIEKTUBHBIMHU.

Bo3moxkHasi cxemMa TOpIEBOTO YIUIOTHEHUs (YIUIOTHEHHE Bajia pabodero
KOJIeca Ha Hacoce JJIs 3arpsi3HEHHBIX JKUJKOCTEN) IpuBeieHa Ha PucyHok 32.

Vi 2 4 J @7 ;ﬁ

s—_

Pucynok 32.TopueBoe ynjioTHeHHe Baja padoydero koJieca: 1 — BaJ
padoyero koJieca; 2 — KOpNIyc; 3 — KOJbUO YIVIOTHUTEIbHOE; 4 — HENOJABUIKHOE
KOJIBIIO YIUIOTHEHHUS; S — MOJABHKHOE KOJIbIO YIUIOTHeHU; 6 — maida; 7 —
NPYKUHA NOIKUMHAsS; 8§ — padoyee Koy1eco; 9 — KOJIBIO YIVIOTHUTEIbHOE; 10 —
JIonacTh padouero KoJseca.

[IpyHUMIT JEWCTBUSL TAaKOrO YIUIOTHEHUS 3aKJI0YacTCs B CICHYIOLIEM.
HenoasmxHOE KOJNBLO YIUIOTHEHHSI 4 IepMETUYHO 3aKpEIUIEHO B KOpIIyCE Hacoca
IIpY [OMOIIM PE3UHOBOr0 YIUIOTHUTEIBHOrO Koapua 3. I[logBumkHOEe KOIBLIO S
FepMETUYHO 3aKpEIUICHO Ha Baly pabodero Kosieca € MOMOUIbIO PE3UHOBOIO
VIUIOTHUTEIBHOTO KOJbIla 9 M € MOMOIIBIO NPYKUHBI 7 MOKUMAETCS K
HETMOABMKHOMY KOJIbIly. 3a30p MEXAY MOJABMKHBIM M HEMOJBH)KHBIM KOJIbLIAMU
OTCYTCTBYET M 3a CUET ATOr0 00eCIeYnBaeTCs repMeTUYHOCTh. [Ipu n3HOCE py)uHa
MO/KUMAET MOJABM)KHOE KOJBIO K HEMOJABM)KHOMY M HapyILIEHUS T€PMETUYHOCTH HE
npoucxoaut. Kousblia yIIOTHEHHS LEIECO00pa3HO BBIMOIHATh U3 THIPOPOOHBIX
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MaTCcpHrajoB, qTo 3HA4YUTCIIbHO ITOBBIIIIACT OKCINTyaTallUOHHBIC CBOMCTBA
YIUIOTHUTCIIbHOI'O y3J1a.

TopueBoe yIulOTHEHHE Baja pabodero Kojeca TOXKapHOTO —Hacoca
npeacTaBiaeHo Ha PucyHok 33.

10

a

Pucynok 33 YniiotHeHue Bajia padouero KoJieca moxxkapHoro Hacoca: 1 —
KOJIBI0 AHTH(PPUKIIMOHHOE; 2 — BTYJIKA YIIOPHAas; 3, 4, 6 — KOJIbIO Pe3UHOBOE
YILUIOTHUTEJIbHOE; 5 — MAHXKETA Pe3UHOKAPKACHAA; 7 — BTYJIKA; 8 - mpy:xuHa; 9 —
KOJIBIO MOABHKHOE; 10 - KOJILIIO HENMOABUKHOE.

HenoasmwxkHoe kosibiio 10 repMeTHYHO 3aKperjieHO Ha Bajdy pabodero kKojeca u
Bpalaercd BMecTe ¢ HUM. llogBmkHOE KOJNBIO 9 C 3aKpEIUICHHBIM Ha HEM
aHTU(PUKIIMOHHBIM KOJBIIOM | TpyKHUHaMH &8 TMOMKUMAETCS K HEMOABUKHOMY
KOJIbIly. YTIOpHas BTYJIKA 2 MPeI0TBPALIAET MPOBOPAYMBAHKE MOJABUKHOTO KOJIbIA 9
OTHOCUTEIIBHO KopImyca Hacoca. Pe3umHOkapkacHas MaHXeTa 5 mnpeaoTBpamaet
YTE€YKU TPAHCMUCCUOHHOI'O Maciia U3 MacIssHOW BaHHbBI. [ €@pMETUYHOCTD YIUIOTHEHUS
oOecrieunBaeTcss OTCYTCTBHEM 3a30pa MEXAYy TMOABUKHBIM ¥ HEMOJBH)KHBIM
KOJIbLIAMH.

B coBpeMeHHBIX MOKapHBIX Hacocax Ypano-CuOupckon nmoxapHol KOMIaHUU
YCTaHaBJIMBAIOT TOPIEBbIE YIJIOTHEHHSI HECKOJIBKO MHOW KOHCTPYKIUU (PucyHok 34).
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PucyHnok 34.YniioTHenue Bajia: 1 — MaHkeTa pe3HHOKAPKACHAS; 2 —
KOJIBIO YIUIOTHUTEJIbHOE; 3 — CTaKaH; 4 — KOJIBIO HAKUMHOE; 5 — 00J1T; 6 —
npoBoJioka 0,6mm Hep:xaBerowmas; 7, 10 — KoJIbIO YIVIOTHUTEJIbHOE U3 HAOMBKH;
8 — KOJIbLIO YIUIOTHUTEJIbHOE CJI0€HO0€; 9 — KOJIBIIO YIUIOTHUTEJIbHOE BUTOE.
JlaHHBIN BU YIJIOTHEHHUS] UMEET CYIIECTBEHHBIM HEAOCTATOK B TOM, UTO, UMES
JOCTATOYHO OOJBIION pecypc, TpeOyeT TMepUOAUISCKON PETYJIUPOBKH, YTO
CONPSIKEHO C pa300pKoOM Hacoca.

KoHTpoJIbHBIE BOIIPOCHL.

l.

AN

VKaXUTE€ OCHOBHBIE KOHCTPYKTHUBHBIC JJIEMEHTHI IEHTPOOESIKHOTO
Hacoca.

[TpuHIMN AecTBUS HEHTPOOEKHOrO HAcOCa.

JIoCTOMHCTBA IEHTPOOEIKHBIX HACOCOB.

HenocraTku 1IeHTPOOESIKHBIX HACOCOB.

VYkaxuTte 00J1acTh MPUMEHEHUS IICHTPOOCKHBIX HACOCOB.

CriocoObl CHW)KEHHUSI OCEBBIX HArpy30K Ha Bajd pabouero koJjeca
IIEHTPOOCKHOTO Hacoca.

CriocoObI CHIDKEHUS PaualIbHBIX HATPY30K Ha BaJl pabovero xojeca
IIEHTPOOCKHOTO Hacoca.

CriocoObl  yruIOTHEHHUs Bajla paboyero Kojeca II€HTPOOEKHOTo
Hacoca.

. HopmanbHBIE XapaKTEpUCTHKHU IIEHTPOOEKHOTO HAcOCA.
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10.Ykaxwute Gopmyibl mogodusi HeHTPOOEIKHBIX HACOCOB, MOSICHUTE UX
(bu3nYecKuii CMBbICI.
11.Yt0 Takoe CUIUIIMPOBAHHbBIE TPA(UTHI.

Hacocbl noxxapHbie HOPpMAJIbLHOTO 1aBJIEHUSA

Hacocbl nokapHble HOpPMaJIbHOTO JABJICHUS - OJTHO- WJIM MHOTOCTYIEHYAThIE
MOKapHbIE HACOCHI, MpEIHA3HAYCHBl JJIS TMOJA4YM MPU JABJICHHMM HA BBIXOJAE [0
2,0 MIIa BombI ¥ BOJHBIX PAacTBOPOB MEeHOOOpaszoBatenel Temmeparypor mo 303°K
(30° C), mmotHOCTHIO 10 1010 KF/M3, MAacCOBOM KOHIIEHTpAIMEN TBEPBIX YACTHIL J0
0,5% npu UX MakCUMaJlbHOM pa3Mepe 3 MM. Y CTaHABJIMBAIOT HACOCHI B 3aKPBITHIX
OTCEKaX TOKapHBIX aBTOMOOWJICH, TJIe BO BpeMs pabOThl 0OeCIeYuBaeTCs
MOJIOKUTEIbHAS TEMIIEpaTypa.

[ToxapHbie HACOCHI OOBIYHO COCTOST MU3: COOCTBEHHO IIEHTPOOESKHOTO Hacoca,
MMEHOCMECHUTENS, BAKYYMHOW CHCTEMBI BOJIO3aIOJHEHHS, KOJUJIEKTOpa C 3alOpHOU
apMaTypou, IS KOHTpOJIsI 3a paboToM Hacoca OH OCHAIIAeTCs KOHTPOJIBHO —
M3MEPUTENbHBIMU MPUOOpaMu (MaHOBAKYyMMETPbI, TAXOMETP, CYETYUK MOTOYACOB).
Jl1s mpeaoTBpalieHus 00paTHOTO TOKA BOJIbI, KOT/1a pyKaBa HAXOJSITCS BBIIIIE YPOBHS
pabouero KoJieca, MOKApHBIE HACOCHI OCHAIAIOTCS  OOpaTHhIMU (IaJArOIINMU)
KJIalaHaMW WIM 33JIBUKKM W3TOTaBJIMBAIOTCS TaKUM O0pa3oM, YTO BBIMOJHSIOT
¢ynkuuio odpatHoro kinanana (Hacocel Thna [1H-40, mmunaens 3aIBUKKU HE CBSA3aH
C KJIA[TaHOM).

[ToxxapHbIX  aBTOMOOWIIM, COCTOSIIIIME Ha  BOOPY)KEHHHM  YacTe U
noapaszaeneHuii MUYC Pb, ocHaiieHbl, B OCHOBHOM, HAacoCaMd HOPMaJbHOIO
nasnenus tuna I[TH-40, 60 u 110 pazaudabsix MogudUKaAIIUN, UMEIOIITHE PSIT 00X
OCHOBHBIX Y3JIOB U SIBJISIFOTCS TTOJOOHBIMH.

TexHUYeCcKre XapaKTEPUCTUKU TMOKAPHBIX HACOCOB HOPMAaJbHOTO JaBJICHUS
npuBeaeHbl B Tabnuna 3.

Tabnuya 3. TexHu4ecKHe XapaKTePUCTHKH MOKAPHBIX HACOCOB HOPMAJIbHOI0
JAaBJICHUSA

ITapameTp ITH-60b | ITH-1106
Hamnop, m. 100 100
ITonmaua, n/c. 60 110
YacTora Bpamenus pabodero kojieca, o6/muH. | 2500 1350
KIIJI 0,58 0,6
KaBurannonnslii 3anac, M 3,5 3,5
[ToTpebnsiemast MOIIHOCTD, KBT 105 150
Uucno u tuaMerp narpyoKoB, MM

BCAaCBIBAIOIIINX 2x125 1x200
HaIlOPHBIX 2x70 2x80
["abaputsl, MM.

JUTAHA 710 790
HIMpUHA 800 1170
BBICOTA 800 840
Macca, kr. 180 620
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Io:xapubiii Hacoc ITH-40YB.

[Toxxapusiii Hacoc 1TH-40YB npennazHadeH 1js moaadyl BOJbI WJIM BOJHBIX
pacTBOpOB TIeHOOOpa3oBarenel sl TyIIeHUs IMoxapoB. Hacoc mpumensiercss Ha
MOXKapHBIX aBTOMOOWIIAX. TeXHHUecKas XapaKTEepUCTHKa Hacoca MpeJCcTaBiIeHa B
Tabnuya 4.

Taoauna 4. Texunueckne xapakrepuctuku Hacoca ITH-40YB

Tun neHTpoOeKHBIM, OTHOCTYNEHYAThIH, KOHCOJIbHBIN

ITogava Hacoca B HOMHHAJILHOM PEKUME, M°/c (11/c) 0,04(40)

Hanop Hacoca B HOMHMHaJIbHOM PEKUME, M 10045

MoniHocTh B HOMUHAIBHOM pexkume, KBT (71.¢) 64,4 (87,5).

YacToTa BpaIeHus Baa, ¢ (00/MuH) 45 (2700)

Koaddurment noneznoro nercTBus Hacoca, HE MEHEe 0,63

KapuranmoHHbBIN 3amac Hacoca, M, He 0oJiee 3

JlnanaszoH NOSHPOBaHMS IIeHOOOpasoBaredss Ha Kaxasii | 0,41-107 (0,41)

I'TIC-600, m’/c (11/c) 0,28-10 (0,28)

HaubGonpmiee  4yuciio  OJHOBPEMEHHO  pabOTaOIIUX

I'TIC-600, mT. 5

MakcHMaIbHBIH TOAmop Ha BXoze, MIIa (krc/cm”) 0,392 (4)

Tun 703upyroNIero yCTporicTBa BCTPOSHHOTO B HACOC. JPOCCENBHOTO
TUNIA C PYYHBIM
yIpaBlieHUEM

["abapuTHbBIE pa3MeEpPbI, MM:

JJIMHA 700
HIMPHUHA 900
BBICOTA 650

Macca (cyxas), kr, He OoJiee 65

MakcuManbpHbII pazMep TBEPABIX YaCTUL, MM 6

Cpox ciy>xObI 10 CIIUCAHUS, JIET 11

YcrpoiicTBO M npuHUMI padoThl moxkapuoro Hacoca ITH-40YB

[Toxapnsiit Hacoc [TH-40YB (Pucynok 35, Pucynok 36) COCTOUT U3 CIEIYIOIINUX
OCHOBHBIX  Y3JIOB: IIEHTPOOEKHOTO Hacoca, KOJUIEKTOpa C  3aJBHKKAMH,
nenocmecutens [1C-5; B BepxHeill yacTh KOJUIEKTOpa YCTAaHABJIMBAETCS BaKyyMHBII
KJIallaH CUCTEMBI BO/IO3AMOMHEHUS (BaKyyMHOM CUCTEMBI).

PabGouee komeco 16 ykpermisercs Ha Bainy 29 ¢ HOMOIIBIO KOHHYECKOTO
COCJIMHEHMS, IIMOHKHU, TaAKH, IIaliObI M IIIIJINHTA.

Kpemienre KphIKA K KOPIYCY HAcoca OCYIIECTBISECTCS IIMWIbKAMU; IS
o0ecrnevyeHus repMeTU3aluy COeTUHEHMsI YCTaHABIIMBAETCS PE3NHOBOE KOJIBLIO 18.

Ban Hacoca yrmmoTHsieTcsi MaH)KeTaMu 22, YCTAHOBJICHHBIMM B cTakaH 21.
CrakaH YIJOTHEH PE3MHOBBIM  KOJBIOM 23 M KpEmuTcsd K KOpIycy OoJiTaMu,
3aKOHTPEHHBIMU IIPOBOJIOKOM.

@nanen npuBoaa 28 COEAUHAETCS C KApJaHHBIM BaJIOM IPHUBO/Ia HACOCA.

HamnpaBnenue BpaieHHss Bajla IO YacOBOM CTPEJIKE, €CIH CMOTPETh CO
CTOPOHBI TPUBOJA.

Jlnst cMa3Ku MOJUIMITHUKOB M YEPBSYHOM Maphl MPUBOJIa TAXOMETPA MOJIOCTh B
KOpIlyCc€ MEXAYy YIUIOTHUTENIbHBIM CTakaHOM 21 W MaHxeTol 22 3amoJiHAeTCs
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TpaHcMUCCUOHHBIM MaciioM TAmn-15B. [Ins cnvBa Macia B HUXKHEW 4acTu Kopiryca
IpeayCMOTPEHO oTBepcTre 24 ¢ mpoOKkoi. JIjist civBa BOJBI CIIYKUT KpaHUK 19.

Ha xoHume Bama 29 mnpu nmoMomu Tralkd 3aKpeIvIiEeHbl YEPBAK MNPUBOAA
taxometpa 32 u duanern 28. Kopryc npuBoja Taxomerpa 27 yIUIOTHEH MaHkeToi 31.

Pucynok 35. Ilo:xxkapusiii Hacoc ITH-40YB (00mumii Bua): 1 - 1eBast
HANOPHAs 32IBUKKA; 2- MAXOBHYOK J103aTopa neHocmecuress [IC-5; 3 — kpan
NeHocMecHuTelIs; 4 — BAKYYMHBIH KJIANAH; S — 32IBUKKA B IUCTEPHY; 6 —
npaBasi HAMIOPHAA 3aABMKKA; 7 —KOPIIyC Hacoca.

Ha otBome Hacoca pacmojioKEH KOJUIEKTOp &8, K KOTOPOMY KpemsaTcs
MEHOCMECHUTENb U JIBE HAIOPHBIC 3aABWKKU (PrucyHok 37).

KoHCcTpykiuss HamopHOW 3aABWXKKHA IIpeAcTaBliecHa Ha Pucynok  37.
OCOOEHHOCTBIO KOHCTPYKIIMM 3aJIBHDKKU  SIBIISIETCS OTCYTCTBHE CBSI3U  MEXKIY
mnuHAeneM 4 W KiIamaHoM 1, YTO TMO3BOJISET 3aJBUKKE BBIMONTHATH (YHKIIMH
oOpaTHOTO KjamaHa M MpensaTCTBOBaTh OOPaTHOMY TOKY BOJIbI Ue€pe3 HacocC.
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Pucynok 36. Hacoc ITH-40YB (npoaoJsbHblii pa3pe3):

8 — kosekTOp; 9 — Npodka kKpana nenocmecuresi; 10 — kopmyc Kpana
neHocmecuredsi; 11 — comio neHocmecuresisi; 12 — gozarop nenocmecuresi; 13 —
kopnyc (muddy3op) nenocmecuresi; 14, 15 — ko1b1a TOPHOBOT0 YIUIOTHEHUS;
16 — pabGouee kojieco; 17 — kpblKa Hacoca; 18 — ynmioTHUTEIbHOE KOJIBIO
KPBIIKU HAcoca; 19 — caiuBHOI KpaH Hacoca; 20 — KoJIb1o cTonopHoe; 21 —
KOPIYC CTAKAHA YIVIOTHUTEIBHOTO0; 22 — MAHKETA Pe3MHOKAPKACHAS
(canbHUK); 23 — KOJIBLO YIUIOTHUTEJIbHOE; 24 — 0TBEpPCTHE CJAUBHOE; 25 — myn
MAacCJI0yKa3aTeJbHbIi; 26 — KOPILyC MaC/JsIHOM BaHHBI; 27 — KOPILYyC IPUBOJAA
TaxomeTpa; 28 — puianen npuBoaa; 29 — paj padoyero koseca; 30 — nbUIbHUK;
31 — maH)KeTa pe3MHOKAPKACHAs (CAJbHUK); 32 — YepBSK NPUBOIA TAXOMETPA;
33 — noAMUNHUK; 34 — NOAIUINHUK; 35 — IUIAHT CMA3KH YIVIOTHUTEJILHOI0
CTaKaHa.
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Pucynok 37. 3aaBukka Hacoca [IH-40YB: 1-kinanan; 2-kopnyc; 3 -
BTYJIKA; 4-BUHT (IUNMUH/ENb); S-yIUIOTHEeHHUE; 6 - raiika; 7 — MaxoBHUK; 8 — oCh
KjIanaHa; 9 — noaymka kiaanana; 10 — nakiaaaka; 11 - BUHT.

BuyTtpu kosnekropa (Pucysok 38) CMOHTHpOBaHA 3aJIBUXKKA ISl TTO1a4X BOJIBI
B LUCTEepHY U JadeTHbI cTBoJ. B kopmyce koiiektopa 8 (PucyHok 36) uMEIOTCS

OTBCPCTHUA AT IIOACOCOAUMHCHUS BaKYYMHOﬁ CHCTCMBbI, CUCTCMBI JOIIOJIHUTCIBHOI'O
OXJIAUKACHUSA U MAHOBAKYYMMCTPA.
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Pucynok 38. KosuiekTop (poaoJibHbIN pa3pe3 1o 0CH 3aABUKKHN «B
HUCTEPHY»): 1 — KOpIyC 3aIBHKKH; 2 — KOJUIEKTOP; 3 — KJIanaH; 4 — MINWH/eJb;
5 — BTyJIKa; 6 — yIUIOTHeHHUe; 7 - MAXOBHK.

Jlyst ynmoTHEHHSI Bajia pabodero KoJjieca Hacoca MPUMEHEHBI PE3MHOKAPKACHBIS
MaH)KEThl, IOMEIIICHHbIE B YIZIOTHUTEILHOM cTakaHe (Pucynok 39).
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PucyHnok 39. YIIOTHUTE/IbHBIN CTAKAH:
1 - MaHKeTa pe3NHOKAPKACHAS; 2 - KOJbIO0; 3-CTaKaH; 4 - yIOpHOe
KOJIBIIO; S - CTONIOPHOE KOJIbLO; 6 - pe3NHOBOE KOJIBIO; 7 — KOJBIO YIIOPHOE.

CrakaH npUKpEIUIEH K KOpPHyCy Hacoca uepe3 PE3MHOBYH MPOKIAIKY
oontamu. Bo wu30exaHue CaMONpPOU3BOJIBHOTO BBIKpYYMBAHUS OONTHI uepes
CrieruaIbHbIe OTBEPCTHS 3a(DUKCUPOBAHBI TPOBOJIOKOM

Bo Bpemst pazbopku u cOopku Hacoca cieayeT coOtoaaTh OCTOPOKHOCTD TIPH
CHSTUM U YCTAHOBKE MAaH)XET, YTOOBl HCKIIOUUTH TMOBPEKICHUE YIUIOTHSIOIICH
MMOBEPXHOCTU MaHKETHI.

Ecnu ynioTHsitOImME MOBEPXHOCTH MAaHXKEThl MO KaKUM-JTHOO0 MNpUYUHAM
MOJYYWIIM 3HAYUTEIbHOE MOBPEXKICHUE, TO y3€ YIUIOTHEHHS ClieyeT coOupaTh B
ONPEAECICHHOM MOPSAIKE: YCTAHOBUTh B CTakaH 3 maHxery |, konbuo 4, KOJbLo 2,
YIIOPHOE KOJIBIO 7, JBE MAHXKEThl |, ymopHOE KOJBLO 7, CTOMOPHOE KOJBLO 3,
HaJIeTh HAa CTaKaH MPOKJIAJKy M pe3uHoBoe Kojblo 6. Ilocnme cOopku 3akpenuThb
CTakaH 0o0JITaMH B KOPITYC Hacoca, 3a)UKCUPOBAB UX TTPOBOJIOKOM.

Yka3anue mep 0€30MaCHOCTH.

Bo Bpemsi paGoTel ¢ HacocoM HEOOXOAMMO COOIIOAATh CISAYIONINE MEphl
0€301MacCHOCTH:

1) He BKJIIOYATH HAcoC 0€3 KOXKyXa, 3aKphIBAIOIIEro Bal W My(dty Quanma
HAaCoCa;

2) HEe TPOU3BOAUTH MPHU BKIFOYEHHOM HACOCE COOPOYHO-Pa300pPOUHbBIE PAOOTHI
W OTCPAllMH TI0 TEXOOCTY)KMBAHUIO, 3a MCKIIOUEHHUEM OOCITY)KMBAaHUS YIUIOTHEHUS
(moampeccoBKa MIACTUYECKOM CMa3Ki KOJIMAYKOBOM Mpecc-MaCcIEeHKOM);
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3) mpu MOHTaXe W JEMOHTa)Xe HEOOXOJMMO TOJb30BAThCS HCIPABHBIM
WHCTPYMEHTOM, CHCIUAIBHO IMPEAHA3HAYCHHBIM JIJIS1 BBITIOJHEHUS TEX WM WHBIX
paboT.

IHoaroroBka mo:xxapuoro Hacoca ITH-40YB k paGore u mopsijaok
padoThl ¢ HUM

[Tpu moaroTroBke Hacoca K paboTe HEOOXOAMMO MPOBECTU MPOPUITAKTHUCCKUN
OCMOTP Y POBEPUTH T€PMETUYHOCTh HA CYXOW BAKYYM.

ITopsiaoxk MpoOBEePKU repMETUYHOCTH HA CYXOH BaKyyM:

1) 3aKpbITH BCE 3aIBUKKU, BEHTUJIU U CIIMBHOW KpPaHUK HACOCA;

2) 3aKpBITh 3aTJTyIIKOW BCACBHIBAIOIINI MaTpyOOK;

3) OTKpBITh BAKYYMHBIN KpaH;

4) BKJIIOYMTH BaKyyMHBI HAacoC M, HE BKJIIOYash NMPHUBOJ MOKAPHOTO Hacoca,
moBectd paspexennme 1o 0,73 - 0,76 krc/em®  (0,073-0,076 MIIa) o
MaHOBaKyyMMETpY;

5) 3aKpbIThb BaKyyMHBId KpaH, IOCJI€ YE€ro BBIKJIIOUUTH BAaKyyMHBIM Hacoc.
VYKa3aHHOE pa3peKEHUE MPU UCIPABHONW BAKYYMHOW CHCTEME JOJKHO CO34aBATHCA
He Oonee yem 3a 20 c.

[Ipn HOpMAJIBHOW TEPMETUYHOCTH HAcOCAa M €ro KOMMYHMKAIIMM pa3peKeHUE
JOIDKHO yMeHbIaThes He Goiee 0,13 kre/em” (0,013 MITa) 3a 2,5 mus.

[Tpu GonbIIEM 3HAUEHUH MaICHUSI pa3peKEeHUs OOHAPYKUTh MECTa HAPYIICHUS
FepMETHYHOCTH IIyTeM ONPECCOBKH Hacoca Bomoil maBienueM 12... 13 krc/em? (1,2-
1,3 MIla). OnpeccoBka BO/0I MPOU3BOAUTCS MPHU PAOOTAIOIIEM HACOCE U 3aKPBITHIX
HAINOpHBIX 3aBWXKKax. OOHapYKEHHYIO HET€PMETHUHOCTh HEOOXOAMMO yCTPAHUTh.
Hacoc ompeccoBbIBaeTCsl TOJIBKO 4epe3 BcachbBaIOLIUN NaTpyOOK OT BOAOINPOBOAA
WJIU JPYTOil aBTOLUCTEPHBI.

Ilepen BkiIOYeHHEM Hacoca.

Heo06xonuMo 3amofHUTh BCACBIBAIOIIYIO JIMHUIO W CaM HAacoCc BOJOM C
MOMOIIIbIO BAKYYMHOW CHUCTEMBI, IPEIBAPUTEIHLHO 3aKPhIB BCE HAIIOPHBIE 3aJIBUKKH,
BEHTWJIM U KpaHbl, COEJUHEHHBIE C MOJOCThIO Hacoca. BKIounTh MpUBOA Hacoca.
[Tocne Toro kak HacoC pa3OBbET HAIMOP, IJITABHO OTKPBITh HAIIOPHBIE 3a/IBHKKH.

IHopsimok padoThI ¢ HACOCOM.

1. B npouecce padoTsl Hacoca:

1) xoHTponupoBaThb mapaMeTpbl pabOThl Hacoca MO  MOKa3aHHIM
MaHOBaKyyMMeETpa, MAHOMETPA U TaXOMETPa;

2) npu 3a00pe BOJABI U3 BOJOEMA CIEAUTD 3a TEM, UTOOBI CETKa BCACHIBAIOIIETO
pykaBa Oblia morpyxeHa B Boxy He MeHee yeM Ha 300 MM HUXe ypOBHS BOJBI (B
IIPOTUBHOM CJTy4ae BO3MOKEH MOJICOC BO3/yXa B HACOC U CPBIB CTPYH);

3) cieauTh 3a YT€YKOM BOJbBI U3 JPEHAKHOI'O OTBEPCTHS, KOTOpas JOJDKHA
ObITh B BHJE OTIENbHBIX Kaleib, €CIU yTeuka NMpUMET (POopMy CTPyH, 3aMEHUTH
M3HOLIEHHBIE MaH>KEThl HOBBIMH.

4) mpu HEOOXOAMMOCTH BPEMEHHOTO TMPEKpallEHUs TOoJa4yd BOJbI, HE
OCTAHABJIMBAsl HACOC, 3aKPbITh HAIMOPHbBIE 3aJBUXKKH, MOAJAEPKUBAs paboTy Hacoca
Ha MaJIbIX 000POTaXx.
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IIpu padore B 3MMHMII IEPUOA:

1) npu Temmneparype Bozayxa Hmwke 0°C BKIIOYHUTH CHCTEMY OOOTpeBa
HAaCOCHOTO OTAEJICHUS;

2) mepen MyCKOM Hacoca MOCHE JIMTEIbHON CTOSHKHU (IIPU BKJIIOYEHHOM
IIPUBOJIE HACOCA) OCTOPOKHO MPOBEPHYTH Ball IBUTATENs, IPU BKIFOUYEHHON KOPOOKe
0TOOpa MOITHOCTH, 3aBOTHON PYKOSTKOM;

3) IBepKH HACOCHOTO OTJEICHUS JEPKaTh 3aKPhITHIMHU, OTKPbIBAs UX TOJHKO B
cilydae HeOOXOJUMOCTH, U CIEIUTh 3a MOKa3aHUsIMH KOHTPOJIBHBIX MPHUOOPOB Uepes
OKHO.

IIpu JuMTEeILHOM OCTAaHOBKE HACOCA:

1) oTcoeAMHUTDH BCAChIBAIONIINI U HATIOPHBIN pyKaBa;

2) OTKPBITH CIMBHOM KPAaHUK M MOJIHOCTHIO YIAJIUTH BOAY U3 HACOCA;

3) 3aMep3IIyI0 B HACOCE U B COEMHEHUAX PYKaBHBIX JIMHUWA BOAY OTOIPEBATh
rops4eil BOJIOM, NAapOM WM BBIXJOMHBIMM Tra3aMU JBHUraTelisd, 3allpeniacTcs
OTOIPEBaTh HACOC OTKPBITHIM OTHEM.

TexHuveckoe 00CIy;KMBAHNE HACOCA BO Bpemsi padoThlI.

C uenbio moJiepKaHUs pecypca YINIOTHUTEIbHBIX MaH)XXeT HE0OOX0IUMO uepe3
1 4 paGoThl Hacoca MPOU3BOJUTH UX CMA3Ky IyTEM IMOBOPOTA KPBIIIKA KOJIIMAYKOBOU
MacJIeHKHY Ha 2 - 3 06opoTa.

[Ipyn BO3HMKHOBEHHWH BHOpAllMU HAcOCa MOATSAHYTH TallKW, KPEISIIHE €ro K
paMe aBTOMOOMJISL.

2. ITo okoHYaHUIO padOTHI HACOCA:

1) OTKPBITH CTMBHOM KPaHUK, IMMOJTHOCTHIO CIINTHh BOAY U 3aKPBHITh KPAaHUK M BCE
3aIBKKU (B YCJIOBHUSX HHU3KHUX TEMIIEPATyp CIWBHOW KpPaHUK IMOCTOSIHHO JEp’KaTh
OTKPBITHIM U 3aKpbIBATh TOJILKO Ha BpeMs pabOThI HACcOCA);

2) yCTpaHUTb 1e(PEKThI, 3aMEUEHHBIE BO BpeMsi pabOThI HACOCHI;

3) mocne mojayd BO3AYIIHO-MEXaHWYECKOW IEHbl MPOU3BECTU IMPOMBIBKY
MEHOCMECHUTEISI BOJOW BO M30€KaHNE 3aCOPEHUS €ro MPOXOAHBIX KAHAJIOB.

IocaenoBaTeIbHOCTH NPOMBIBKHM IIEHOCMECHTEJIS:

1) BKIIOUMTH HAacoC aJisi 3a00pa BOJIBI M3 BOJOEMa W TpPHU IMOJadye BOJIbLI B
JTUHUIO;

2) YCTaHOBHUTH YKAa3aTEIbHYIO CTPEIKY IMEHOCMECHUTENsI Ha JCICHHE «5»;
BKJIFOYUTH KpaH EHOCMECHUTEIIS.

3) mopaborarb HacocoM 3 - 5 MHUH, MOJaBas B IMEHOCMECUTENb BOIY U3
MIOCTOPOHHEN E€MKOCTM 4Yepe3 HUIaHr 3a00opa MeHooOpas3oBaTesiss OT MOCTOPOHHEH
emMkocTtd. [Ipm 5>TOM pexkoMeHAyeTcs HECKOJBKO pa3 MpPOBEPHYTh J103aTOP
MEHOCMECUTENSI W HECKOJbKO pa3 OTKIYHTh M CHOBA BKIIOYUTH KpaH
MIEHOCMECHUTEIIS.

Ecnu B iucTepHe ecTh BoJa, TO MOPSIIOK MPOMBIBKHU CIIETYFOIIHIA.

1) otkpsiTh KpaH «I10 u3 nucTepHbIY;

2) OTKpPBITh KpaH MEHOCMECHUTEIS;

3) mopabotaTts HacocoM 3 - 5 MuH. [Ipu 3TOM peKOMEHIyeTCs HECKOIBKO pa3

IPOBEPHYTH 03aTOP MEHOCMECUTEISI M HECKOJIBKO pa3 OTKIIOYUTH U CHOBA
BKJIFOUHTH KPaH MEHOCMECHUTEIIS.
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ExenneBHO

BO  Bpems

IIEHOCMECHUTEJIS. Y IPOBEPHYTH J03aTOpP.
Hnsa cmasku y3noB moxkapHoro Hacoca ITH-40YB ucnosib3oBaTh Matepuaibl,
yKa3aHHble B Tabnuma 5
Tabauya 5. Kapta cMa3ku noxkapHoro Hacoca [TH-40YB

IPOBEICHUS
obcnyxuBaHusl (mpueMa JIeKypcTBa) HEOOXOJIUMO OTKPBITh

CKCIHCBHOI'O

TCXHHUYCCKOI'O

N 3aKpbITb KpaH

Haumenosaunue
CKa30YHBIX
MaTepHraioB

Ha UMEHOBAHUE
CMAa3bIBAEMBIX MECT

Cnoco06 cMma3ku

[TeproauaHOCTD
CMa3Ku

Macno
TPaHCMHUCCHUOHHOE
TAn-15B

[TapukonoAmUmHUK
Hacoca

IIpoBepuTh ypoBEHBb Macia
B MAaCJISHOM BaHHE U JTOJIUTH
€ro 10 BEpXHEH METKHU

nrymna.

Uepez 20- 30 u
paboTHI Hacoca

Cauthb 0oTpaboTaHHOE
MacJIO, TPOMBITH MOJOCTh
MacJISHOM BaHHBIL. 3aJIUTh
YUCTOE Maclio JI0 BEpXHEH
METKH I1yTa.

Uepes 100-120 4
paboThI HAacoca

Comnmon K

Crakan
YIUIOTHUTEIIBHBIN

IIyrem mnoBopoTa KpBILIKA
KOJIMTAYKOBOW MAacJEeHKA Ha
2-3 obopora TIPOU3BECTH
noAnpeccoBKy conupona K
C UeNbl0  MOJAEpXKaHUSI
pecypca MaHXerT.

Yepes I 4
paboTHI Hacoca

.
I

|

Pucynok 40. CxemMa pacnoJio:;KeHHs1 MeCT CMAa3KH:
1 - mym; 2 - KOJNa4YKoBasi MacJeHKA.
IlepeyeHb BO3MOKHBIX HEHWCIPABHOCTEHM HAcOCa M IyTEH HX YCTPAHECHMS

npuseneH B Tabnuua 6.

Tabsmnua 6. Bo3MoKHbIe 0TKAa3bl M METOAbI X YCTPAHCHUSA

Hanmenosauue

0TKa3a, | BeposTHas npuunHa

Meron ycTpaHeHus

BHCIIHEC CI'0 IMPOABJICHUC U
JOIMOJTHUTCIIBHBIC ITPU3HAKU
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Hacoc He nmogaer Boay npu | He Bkiitouena KOM, Bropuuno MIPOU3BECTU
nycke. Bam Hacoca  He|BBIKIIOYEHO CLEIJICHUE BCACbIBaHUE BOJIBI
MPOKPYUYUBACTCS. BKJIFOUCHUEM BaKyyMHOM
cucteMsl, BKIounTe KOM n
CLEIJICHUE
Hacoc  chHavama  nomaer|Hacoc  momHocThto  wnu |IIpoBepuTh BcCachIBAIONIIYIO
BOAY, 3aTeM | YaCTUYHO 3aM0JIHEH | JINHHUIO, YCTPAHUTh
MPOU3BOJUTEIBLHOCTh  €rO0 | BO3yXOM HEIUIOTHOCTH.
yMeHblllaeTcs U mnajgaer Ao |Bo BcacwkiBaromieid auHUM | OUYHMCTUTH  BCACBIBAIOIIYIO
HYJIS MMEIOTCSl HETJIOTHOCTH CETKY
BcacsiBatomas cetka | OnyCcTUTh  BCACHIBAIOLIYIO
3acopeHa CETKY B BOJy HE MEHEe ueM
Henocratouno 3army6nena|na 300 mm
BCACHIBAIOIIAs CETKA
[Ipn ucnpaBineHHOM Hacoce | MaHoBakyymMMeTp HE | 3aMEHHUTH 3aI1aCHBIM
MaHOBAaKYyMMETD HE | HICTIPAaBEH (pa3bupath "
MOKAa3bIBAET JABJICHUS PEMOHTUPOBATh
3aInpeniaeTcs)
[Ipu pabote Hacoca | Kperuienue Hacoca | [ToaTssHyTs 60NTHI
HAOMIOIAlOTCST  CTYKH U | OCJIa0JIEHO
BHOpaIus
N3HomieHsl Pazobpats Hacoc,
HIAPUKOTIOAIIUITHUKA IIPOBEPUTH
Hacoca MIAPUKOTIOAIIUITHUKH.

WM3HOCHBIIMICS ITOAIIUITHUK
3aMEHUTH HOBBIM

N3Hoc mieek Baja pabouero

KoJIeca, Ha KOTOPBIC
IIOCaXXCHBI
IMAapHUKOIIO AITUITHU KU

3aMeHUTh BaJl HOBBIM

Paspymeno pabouee koneco

[Ipu oOHapy>KeHUHU
BBIKpAIIMBAaHUSI MaTepuaia
KOJieca, TPEUIMH, CHUJIbHOU

KOPpPO3UH U T. J. MOCTABUTH
HOBOE paboyee KOoJIeco

[Ipu wucnpaBHOW KOpOOKE

3acopeHsl KaHaJIbl paboyero

O4YuCcTUTH KaHAJBI KOJIECA

otbopa MOITHOCTH 1 | KoJieca
TPAaHCMHUCCHUM  HAcoC  HE
pabotaer
Ban Hacoca He | B neTHuit nepuon 3acopenus | Pazobpats Hacoc,
IIPOKPYYUBAETCS Hacoca NECKOM, HWJIOM WIIH | TLIATEIbHO  OYUCTUTH  OT
IpsI3bIO Tps3U  KaHaiubl  pabouero
KoJjeca M  BHYTPEHHIOIO
II0JIOCTh
B 3UMHUHI nepuon [ IIporpets Hacoc  TemibM
IIpUMEpP3aHne pabouero |BO3yXOM  WMJIM  Tropsiuen
KoJieca BOJIOM
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N3 APCHAKHOTO OTBCPCTHA H3HOC MaHXeT

TEYET BOAA CTPYHUKOU

3aMEHUTh MaHKEThl HOBBIMHU

B Macnsnyro BaHHY Hacoca|3acopeHo npenaxHoe | [IpouncTurs IPEHAXHOE
normasjiaeT Boja OTBEpCTHUE OTBEpCTHE

N3HOC MaHxkeT 3aMEHUTh MaH>KEThl HOBBIMU
N3 npenaxnoro otsepctus | U3HOC MaHXKeT 3amMeHUTh MaHXETY B
TEYeT MacIo YIULIOTHUTEIILHOM  CTaKaHe

n3 komruiekra 3UII

[IpoBepky TexHnueckoro coctosinus Hacoca [IH-40YB u nenocmecurens
IIPOBOJIAT IO METOJMKAM, TPUBEJAECHHBIM B Tabnuia 7. J{s mpoBepku coOuparor
HACOCHO-PYKaBHYIO CXEMY, IPUBEACHHYIO Ha PucyHok 41 1 Pucynok 42.

d=66MM N,=7

> (.=/5MM

he=15-3,5M na=1

[

d=66MM N,=7

0 (u=25MM

Pucynok 41. Cxema yCTAHOBKHM aBTOMOOMJISI IPH NMPOBEPKe TEXHUIECKOT0
cocTrosinusa Hacoca Tuna ITH-40.

Y e —— 37}5]
:@ d=77m n=l_ ————g8 415
—

Ne=15-3,5M Nu=1

Pucynok 42. Cxema npoBepku nenocmecureJs I1C-5.
Tadanna 7. MeToauKa NPOBEPKU TEXHUYECKOT0 COCTOSIHUSI HACOCA U

ICHOCMCECHUTCJIA.

Meroanka npoBepKu

TexHuueckne TpeOOBaHUs

IIpoBepka Hacoca.

YCTaHOBUTh TEXHUYECKOE CPEIACTBO HAa BOAOMCTOYHHUK
(Pucynok 41). BximounTh Hacoc M MOAaTh BOAY MpHU
IIOJIHOM OTKPBITHM 3aJBMKEK Ha Hacoce. YCTaHOBUTH
4aCTOTy BpalleHUs 10 TaxOMETpPy Ha Hacoce B
COOTBETCTBUM C HOMHHAJIbHBIMU 3HadeHusiMu (2700
0o6/mun mna [TH-40YB). Onpenenuts Hamop Hacoca TIo
NOKa3aHWAM  MaHOMETpa M  MaHOBaKyyMMETpa.
[Toxazanust npuOOPOB, MPUBEACHHBIE B M. BOA. CT. NPHU
paboTe OT OTKPHITOTO BOJOMCTOYHUKA CKJIaJbIBAIOTCS.

N3menenune Hanopa
(YMeHblIEHHE) [0 CPAaBHEHHIO C
HOMHHAJIbHBIM 3HAYEHHEM HE
JIOJIKHO IpeBbImath 15 %.
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CpaBHuTh  (pakTHUECKOE€ 3HAaYEHHWE HAMopa INpH
HOMUHAJBLHON YacCTOTE BpAICHHS Bajla ¢ HOPMATHBHBIMH
3HaueHusMu. [lpumeuanue. B TOM ciydae, ecin
JIBUTATEIh HE pPa3BUBACT HOMHUHAIBHBIX OOOPOTOB Ha
HAacoC, MPOBEPKY NPOU3BOAUTH TPH MaKCHMAJIbHBIX
o0opoTax Baa.

IIpoBepka meHocmecuTeIs.

YCTaHOBUTH TEXHUYECKOE CPEICTBO Ha BOJOMCTOYHMK|Pacxon BoOabl AOMKEH OBITH B
no cxeme (Pucynok 42). MepHyl0 €MKOCTh HANOJIHUTH |Ipeaeax:

BOJI0M. BrimtounTh Hacoc. YcTaHoBUTh nepemnasn Hamopa B|0,42 - 0,44 ni/c - 1 T'TIC-600;
HAloOpHOM ¥  BcachlBaroled monoctu Hacoca 10|0,76 - 0,78 ni/c - 2 T'TIC-600;
MaHoMeTpy © MaHoBakyymmeTpy 50 ™ Boa. ct.|1,1-1,12 n/c -3 T'TIC-600;
BxirounTs meHocMecuTeNb U ¢ MOMOIIBI0 cekyHaomepall,44 -1,46 n/c -4 I'TIC-600;

U MEPHOI €MKOCTH ONpeNeanTh pacxo] nojacacsiBaemoii|1,78 -1,80 n/c -5 I'TIC-600

BOJIbI Ha BCEX IMOJIOKEHUSIX J103aTOPA.

Ioxapubiii Hacoc HIITH -40/100

Hacoc nopmansHoro mamienus HIIITH -40/100 (Pucynox 43, Pucynox 44,
PucyHok 46) saBisercst coBpeMeHHOo# Bepcuel Hacoca [TH-40. Obmas koHdurypanus
u rabapuTHO-npucoeauHuTeNbHbIe pa3mepbl Hacoca HIIITH-40/100 momHOCTBIO
cootBeTcTBYIOT Hacocy [IH-40YB, 4ro mo3BonsieT NpUMEHATH €ro B MOKAPHBIX
aBTOLIMCTEPHAX PAHHUX BBIITYCKOB.

Hacoc ob6ecneunBaer nanop 100 M mpu momade Boabl a0 50 i/c U umeer
BbICOKMHI, B 1,2 pa3za Beime, uyeM y Hacoca I[IH-40, KIIJ. VYnydmeHnnsle
XapaKTEPUCTUKHU JJOCTUTHYTHI 32 cueT 0co00ro nmpoduaupoBanus pabodyero Kojeca u
OTBOJIOB. B Hacoce mpemycMOTpeH AOMOTHUTENbHBINA (OPCUPOBAaHHBIN pexuM. B
gacTHocTH, oOecrieuenne Hamopa 100m Ha yactote Bpamenus 2800 oO6/MuH Tpu
nojaayax jo 60 Jyi/c.

Hacocnas ycranoBka Ha ocHoBe HIIITH-40/100 coctouT U3 Hacoca, HAIOPHBIX
BEHTWJICH, MEHOCMECUTEIIsS, aBTOMATUYECKOM CHUCTEMBI JTO3UPOBAHHUS, BAKYYMHOU
CUCTEMBI, IPUOOPOB YIIPABIICHUS.

VYmnotnenne Bajga Hacoca 14 (Pucynoxk 46) BBIIOJHEHO Ha OCHOBE
rpaduTCcoAepKAIINX MaTEPUAIOB, KOTOPbIE 00€CTIEYMBAIOT OOJIBIIION peCypc, HU3KUI
KO3 GULIMEHT TPEHUs, COXPAHSIOT PadOTOCIOCOOHOCTh B YCJIOBHUSX IOBBIIICHHBIX
MEXaHMUYECKUX M TEMIIEPaTypHBIX PEKUMOB U HE TPeOYIOT OOCIY>KUBAHUS MpHU
pabore.

BakyymHasi cuctema Hacoca BBIMOJTHEHAa HAa OCHOBE MIMOEpHOro Hacoca 24
(Pucynok 44) ¢ 3IEKTPUYECKUM TIPUBOJIOM, JTUOO ¢ MpUBOJIOM OT Baja 8 (Pucynok 46)
pabouero koseca 10 (Pucynok 46) IEeHTPOOEIKHOTO MOKAPHOTO Hacoca. OTKIIOUEHUE
BAKYYMHOTO Hacoca MO OKOHYaHUHU Ipolecca BOAO3AMOIHEHUS OCYIIECTBISETCS
ABTOMATHYECKHU.

Hanvuuue aBTOHOMHOrO »3JIEKTPONPUBOAA BaKyyMHOTO HAacoca IO3BOJISIET
MPOM3BOJUTH MPOBEPKY Hacoca Ha '"cyxod BakyyM" O0e3 3alycka JBUraTels
aBTOMOOUJISI.
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Pucynok 43. Hacoc HIIITH -40/100 B1T (Bua cnepean):

1 — BeHTHJIb HANIOPHBIN; 2 — 703aTOP; 3 — MATPYOOK MOABOAA
neHooOpa3oBareisi; 4 - MIEHOCMECHTENb; S — PYKOATKA BKJIKYEHUS I7KEKTOpa; 6
— BAKYYMHBIiIl KPaH; 7 - BeHTWIb HANIOPHBI NMOAa4YM BOJbI B HUCTEPHY HJIH HA

JadeTHbIN cTBOJI; 8 — MaHOMeTP; 9 — 0a4ok Mac/siHbIi; 10 — TpyOKa
Maciaonoaawmas; 11 — HanmopHslii kKoJu1eKTOp; 12 - MaHOBakyymMmertp; 13 -
HeHTPoOekHbI Hacoc; 14 — ciuBHOM KpaH; 15 — 0JI0K ynpaBJ/ieHHs] BAKYYMHOI
cucrembl; 16 — 0s10k HHAUKANMK TaxomeTpa; 17 — ma”eab npudopHas; 18 -
noaymy¢ra; 19 — npodka; 20 — ykazaresib YypoBHA Macjia B KapTepe Hacoca; 21
LHITYLEP APEHAKHOT0 OTBEPCTHSL.
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Pucynok 44. Hacoc HIIITH-40/100B1T (Bux c3aau):
22 — ¢yaHen A MOAKJIKYEHHUS TPYOONIPOBOAA K HUCTEPHE UJIM HA
JadeTHblil CTBOJI; 23 — pyKaB BCAChIBAKWINNH; 24 — BAKYYMHBII Hacoc; 25 -
AATYMK 3aM0JTHEHUSA; 26 — 1aTYMK TaxoMeTpa; 27 - BLIXJIONIHOM PYKAaB.

Pucynok 45.Hacoc neHTpoOeKHbIN MOKAPHBII HOPMAJIbHOTO 1ABJICHUSA
HIIITH-40/100B1T (Bux ciesa): 18 - moaymydra; 19 — npodka; 20 — ykasareib
YPOBHSI MacJjia B KapTepe Hacoca; 21 - mrynep APeHaKHOT0 OTBepCTHs; 22 —

(daanen 145 MOAKIIOYEHUS] TPYOONIPOBOAA K IUCTEPHE MM HA JadeTHBII
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CTBOJI; 23 — PyKaB BcachblBaOUIUil; 24 — arperat BAKYyMHbIi; 25 - 1aTYHK
3amoJIHeHHs; 26 — TaTUYMK TaxoMeTpa; 27 - BHIXJIONHON pyKaB
B kadecTBe mM3MEpUTEIHHBIX MPUOOPOB HA HACOCE YCTAHOBIIEHBI MaHOMETpP &
(Pucynok 43), manoBakyymmeTp 12 (Pucynok 43), 2JIGKTpOHHBIM TaxomeTp 16
(Pucynok 43) ¥ CYETYMK BpeMEeHHU pabOThI Hacoca.
1 2 3 456 7 8 9] | | 1?j1o11£13

21 |20 19 /18 17 16 /

Pucynok 46. Hacoc HIIITH-40/100B1T B pa3pe3e:
1 — monymy¢ra; 2 — MaHKeTa; 3 — KPbIIIKA; 4 — NOAIIMITHAK; S - BTYJIKA;
6 — naTunk TaxomeTpa; 7 - porop; 8 — Bas; 9 — nogmunuuk; 10 - KoJeco
padouee; 12 — kpblmka Hacoca; 13 - cerka; 14 — 0JI0K YIUIOTHUTEJbHBINM; 15 -
LHITYLep APeHa:KHOT0 oTBepcTus; 17 — manikera; 18 - kopmyc Hacoca;11,16, 19,
20, 21 — KoJIbLIA YILIOTHUTEJIbHBIE.

[Tenocmecutenbr 4 C yCOBEPIIEHCTBOBAHHBIM jo3aTopoM 2 (Pucynox 43)
obecrieunBaeT OJHOBpEMEHHYIO0 paboty a0 8-mu mneHoreHepatopoB ['TIC-600 mpu
KOHLIEHTpanuu neHooOpazoBarens 6% (mo S5-tu ['TIC-600 mpu KOHIEHTpalUH
nenooOpazoBarenss 10%) U BO3MOXKHOCTh MJIABHOW PEryJIUPOBKM KOHILIEHTPALMU B
npenenax ot 0 go 10%.

VYropaBieHne 103aTOPOM  OCYIIECTBISIETCSI PYKOSITKOM CO  BCTPOSHHBIM
PEAYKTOPOM, 3a CUET 4Yero OOEeCHeurBalOTCs Malible ycuius npu ynpasieHuu. [lo
TpeOOBaHUIO 3aKa3uMKa HACOC MOXET MOCTaBISATHCA C CUCTEMOW JI03WPOBAHUS
neHooOpa3oBaTessi aBTOMAaTHYECKOTO TUIIA.

KoncTpykTuBHO  oOecrieurBaeTcsi BO3MOXKHOCTH IOCTaBKM  Hacoca B
pa3IMyYHBIX BapHaHTaX KOMIUIEKTAIlMU MO TPEOOBAHMIO 3aKazyuka (B TOM 4HCIE U
JUIA UCTOJb30BAaHUS B KOMIUIEKTE C Ta30CTPYHHBIM BaKyyMHBIM armapaTom).
TexHuueckue XxapakTepUCTUKU Hacoca IIpeACTaBieHbl B Tadnuya 8.
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Tabauya 8. Texunyeckue xapakrepuctuku Hacoca HIIITH-40/100
[{eHTpOOEKHBIH,

Twun Hacoca
HOPMaJIbHOTO TaBJICHUS
HomunansHas momada, ji/c 40
HomuHansHbINM HAIOp, M, HE MEHEE 105
HomunanbHast nmotpebisiemasi MOIHOCTb, KBT 60
(y1.c.), HE OOMEe
Bpewmst BcacbiBaHUs € BBICOTHI 7.5 M, C, HE 35
Ooiece
HanOonbiias moaya Hacoca Ipu BeIcOTe 7.5 ho

M, J1/c, HE OoJiee

YpoBeHb n03upoBanus neHooopazonarens, % for 1 go 10

["abapuTHBIC pa3Mepbl
(ITMHAXIMPUHAXBBICOTA), MM

[ToTpebisemass MOIITHOCTh B HOMHUHAITBHOM 65,4
[pexume, kBTt

HomuHnanpHas yacToTa BpaleHus mpuBoaHoro (2700
Bajia, 00/MHUH

Kosddunuent nonesnoro neicraus, % 60 (He MeHee)

650%940%680

JlomyckaeMbIil KaBUTAIIMOHHBIH 3amac, M 3,5 (He Gonee)

MakcuMmanabHoe pabouee gaBiaeHue Ha Bxojae B [0,6
Hacoc, MIla

MakcumanabHoe pabodee gaBicHUe Ha Bbixoae [1,5
13 Hacoca, Mlla
MakcuMasnpHas reoMeTpUIeCcKas BbICOTa 7,5
BCaChIBaHMS, M

BpeMs BcacbiBaHUs (3aM10JIHEHUS) C 40 (1e Oonee)
MaKCHMaJIbHOW F€OMETPUUECKON BBICOTHI, C

[lomaya Hacoca ¢ MaKCUMAaJILHOU 20
rCOMETPHUCCKON BBICOTHI BCACBHIBAHMS, JI/C

KonnyecTBo U yCIIOBHBINA JUaMETP 1/125
BCACHIBAIOIMX NMAaTPyOKOB, IIT./MM

IHoxapusbiii Hacoc ITH-60

[Toxxapubrit Hacoc TTH-60 - 370 neHTpOoOeKHBIM HACOC HOPMAJILHOTO JaBJICHUS,
OJIHOCTYTICHYAThIN, KOHCOJIbHBIN, 0e3 Hampasistomero ammapara. Hacoc ITH-60
SABJISICTCSI TEOMETPUYECKHM TMOoA00HON wmoxaenbto Hacoca [IH-40Y, moatomy
MPUHITUTTHATBHO OT HETO HE OTINYACTCS.

Kopnyc Hacoca, kpbIlika Hacoca ¥ pabodee KoJieco OTIUTHI U3 yyryHa. OTBoJ
KUJAKOCTH OT Kojeca MPOUCXOJUT TO CHUPATHHOW OJHO3aBUTKOBOM Kamepe,
3akaHuymBarwomeicsa auddyszopom. Pabouee komeco auamerpom 360 MM 3aKperieHO
Ha Bally MPU TMOMOIIU JBYX IUAMETPAIHHO PACIMOJIOKEHHBIX IIMOHOK, MAWOBI U
TaKy.
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VIioTHeHHEe Bajla HAcoca OCYUIECTBIAETCS KAapKACHBIMM  MaHXETaMH.
CanpHUKM pa3MelleHbl B CllelUaibHOM cTakaHe. CMa3Kka CaJbHUKOB MPOU3BOJIUTCSA
4yepe3 MaciIeHKY.

JIi1st moiaun BOJIbI M3 OTKPBITOTO BOJIOMCTOYHMKA HA BCACHIBAIOMIIMMI MAaTPyOOK
Hacoca HABUHYMBAIOT BOJIOCOOPHUK C JByMs MarpyOKamMu MJis BCAaChIBAIOLIUX
pPYKaBOB AMaMeTpOM 125 Mm.

CnuBHOM KpaHUK Hacoca paclojoKeH B HW)KHEH 4YacTh Hacoca W HalpaBieH
BepTUKaabHO BHU3 (B Hacoce [TH-40YB B cropony).

Hooxcapuouii nacoc ITH-110

[Toxxapubeii Hacoc [IH-110 — meHTpoOekHBIE HAcCOC HOPMAIBHOTO JaBJICHHS,
OJTHOCTYNICHYAThI, KOHCOJBHBIN, ©0€3 HalpaBISIONIET0 anmapata ¢ JBYyMs
CIUPaJIbHBIMU OTBOJAMU U HAMIOPHBIMU 3a/IBUKKAMU Ha HUX.

OcHoBHbIe paboune AeTanu U y3ibl Hacoca [TH-110 takxke nmogoOHbI eTansaM U
y3nam Hacoca I[IH-40YB. B mHacoce IIH-110 wumeroTcs IHIIb HEKOTOPBIE
HEMPUHIUMITHATbHBIE KOHCTPYKTUBHBIE oTau4us. Kopmyc Hacoca, Kpbllika, pabouee
KOJIECO, BCACHIBAIOIINM MaTPyOOK H3TOTOBJICHBI U3 YYT'yHA.

JuameTp BcachiBatonero narpyoka 200 MM, HanopHbIX matpyokos - 100 M.

Ioxapubiii Hacoc HIITH -100/100M
Hacoc HIIIIH -100/100M (Pucynok 47, Pucynok 48) moctaBisieTcsi B BUJE
(GYHKIMOHAJIBLHO 3aKOHYEHHOW COOpPOYHOUM €IMHHUIIBI, B COCTaB KOTOPOH  BXOJST
CJIEIYIOLIUE DIIEMEHTBHI:
e COOCTBEHHO HACOC LIEHTPOOEKHBIN;
® BaKyyMHas CHCTEMa BOJO3aIIOJIHEHHMSI, COCTOSIIAs U3 JIBYX IIHOEPHBIX
anekTpoHacocoB  tuma  "ABC", BaKyyMHOrO  3aTBopa C
KOMMYHUKAIIUSIMU W TyJIbTa YIPaBICHUS, 00ECTeUnBarOIero padboTy
CUCTEMBI, KaK B aBTOMAaTUYECKOM, TaK U B PYUYHOM PEKUME;
® cucTeMa Io/Jauy U JO3UPOBAHUS IEHOOOPA30BATEIIS;
® HAMNOpHBIA KOJUIGKTOP € TpeMms JUCKOBBIMH  3aJBMXKKaMU  (C
peaykropamu). Dy, 100 mMMm: 2 OOKOBBIX W OJHA UEHTpajibHas (s
mozaenu HIIIH -100/100M2; B wmoxenu HIIIH -100/100M1
[EHTpaJIbHASI 3a]IBUKKA OTCYTCTBYET);
e BcackBaronmii natpyook D, 200 mm (BapuaHT - 2xDy 125 Mm);
® KOHTPOJIbHO-U3MEPUTEIbHBIE MPUOOPHI: 2 MaHOBaKyyMMeETpa (Ha BXOJIE
U BBIXOJIE HAcoca), dJIEKTPOHHBI MU(POBOM TaXOMETP, COBMELIECHHBIM
CO CYETYMKOM BpEMEHU HapaOOTKH.
Hacoc oGecnieunBaeTr nojgady BOAbI U3 OTKPHITOIO BOAOUCTOYHHUKA (BOJOEMA),
LICTEPHBI X BOIOMCTOYHUKA C MOAIOPOM (THAPAHTA) 10 6 Kre/cM”.

VYrnotHeHne Baia pabodero Kojeca BBIIOJHEHO B BHUAE pPa3pe3HbIX KOJIEll,
KOTOpbIE MOPKUMAIOTCSA TalKaMy M B TIpollecce pabOThl HAcOCa JTAaBJICHUEM BOJIBI.
Jlyist o6neryenus mpoliecca MOATSHKKY YINIOTHEHUS Bajia pabovero Kojeca B KOpIryce
OMOpHI Hacoca BBHIMOJHEHbI OKHA. Pabodee Kojeco uMeeT mepefHee U 3ajHee
meneBbie yrsioTHeHus. OTNOpHBIN AUCK paboyero Kojieca MMEET OTBEPCTUS st
CHUKEHUS OCEBBIX HArPY30K Ha Basl pabovero Koseca.
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Pucynok 47. Hacoc HIITH -100/100M: 1 — kopnyc; 2 — mOBOPOTHAS
HAMOPHAS 3aIBHKKA; 3 — 103aTOP NEeHOCMecHuTe M5 4 — BAKYYMHBII KpaH; S —
AATYUK 3alI0JTHEHHUs; 6 — MAHOBAKYYMMeETP; 7 — KPaH MeHocMecuTe s ; 8 —
MYJbT YIPABJCHUS BAKYYMHOM CHCTEMOI1; 9 — IOBOPOTHAasI HATIOPHAS
3aaBHKKA; 10 — pefyKTOp NOBOPOTHOM HANIOPHOM 3aIBHKKM; 12 —
MaHOBaKyymmeTp; 13 — ciiuBHO# KpaH; 14 — pexyKTOp MOBOPOTHOH HATIOPHOM
3aJIBUKKH.

Ha OokoBbIX maTpyOKax KOJJIEKTOpPa YCTaHOBJIEHBI MMOBOPOTHBIE AUCKOBBIE
3aJIBIXKKH (3aTBOPBI) MEXK(DIAHIIEBOTO THUIIA C YEPBAYHBIM MPUBOJIOM.

[ToBopoTHasi HamopHasi 3aJBUXKKA (IUCKOBBIA MOBOPOTHBIM 3aTBOpP — IO
TEPMUHOJIOTMM 3aBOJIa H3TOTOBUTENS) - MEXK(IIAHIIEBOTO THUIA C YEPBSIYHBIM
PEOYKTOPOM, HCIOJIB3YETCS B KA4ECTBE 3alOPHO-PETYJMPYIOLIETO YCTPOWCTBA B
HanopHOW Maructpaym Hacoca. [lepenaTounoe oTHomeHre peaykropa 1:24.
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Pucynok 48 Hacoc HLITH -100/100M: 2 — nmoBopoTHAasi HANIOPHAsA
3aJBMKKA; 3 — 103aTOP neHocMecuTesi; 14 — peyKTop NOBOPOTHOI HANIOPHOI
3aaBMKKHU; 15 — dutanen mpuBoaa; 16 — naryuk Taxomerpa; 17 — narpyook
CJIMBA BOJABI IPOCOYUBLIEHCS Yepe3 YIUIOTHEHHE BaJjia pado4yero KoJieca; A —
OKHO /Il 00CJIy:)KUBAHUSA YIUIOTHEHUA Bajia pado4ero kojeca; b — mryuep nias
MoJa4u neHooopazoBareisi.

PaGouune opranpl Hacoca pacCUMTaHbl Ha pabOTy CO 3HAUYUTEIHLHBIMH 3arlacamu
M0 THJIpaBIMYECKUM napameTrpam. [Ipy noBbIIEHNN YacTOTHI BpallleHHs Bajla Hacoca
1o 2300-2400 o6/muH. Hacoc BbigaeT Hamop He meHee 140 m mpu nomade 100 yi/c
(v Hanop He meHee 100 M mpu nogave 140 n/c). TexHuveckas XapaKTepUCTUKA
Hacoca NpuBe/ICHA B
Taoauna 9 Texunueckas xapakrepucrtuka Hacoca HI{ITH-100/100M

HaumeHoBaHue napameTpos 3HaueHue

Tum Hacoca IeHTpOOSKHBII
KOHCOJIbHBIH,
OJIHOCTyIIEHYAT
19171

HomuHnanpHas yactoTa BpalieHusl HpUBOJIHOTO Baja, 00/mMuH. | 2000
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HomunansHas mogada Hacoca, J/cC 100
Hamop Hacoca B HOMUHAIBbHOM pexuMe (Mpu HOMHHAIBHBIX | 100
3HAQYCHUSAX TMOJa4M M YacTOThI BpallleHUs Bajla Hacoca), M, He
MEHEe

HomunanpHast motpebisiemass MOIIHOCTH (TP HOMHHAIBHBIX | 155 (210)
3HAYEHUSX MOJauM U Hanopa), KBt (J1.c.), He Ooiee

)
MaxkcuMalibHOE JaBJICHHME HA BXOJIE HAcOCa, KI'c/CM 6

)
MaxkcuMallbHOE TaBJICHHE Ha BBIXOJIC Hacoca, KIC/CM 16
Hanbonpias reomerpudeckas BICOTa BCACHIBAHUS, M 7,5

MaxkcumainbHast nojava Hacoca pu HanoOoJpIiei | 50
r€OMETPUYECKON BBICOTE BCAChIBAHUS, JI/C, HE MECHEE
CucreMa BOJI03aII0THEHUS

Tun cuctemMsl BOAO3AMOJIHEHUSA Bakyymnas ¢
3JIEKTPOIIPUBO/T
oM

MakcuMalibHOE  pa3pekeHue,  co3naBaeMoe  BakyyMHbIM | 0,85
HACOCOM B IOJIOCTH HAcOCa, KI'C/CM’, He MeHee
Bpemss  3amonmHenuss Hacoca  Bojol ¢ Haubosbiiei | 60*
Tr€OMETPUYECKON BBICOTHI BCAChIBAHUs, C, HE OoJiee
HomunanpHOe HampspkeHHE JJIEKTponuTaHus (MOCTOSHHBIN | 24B ¢ oTBOOM
TOK) 12B ot cpennen
TOYKU
[ToTpebnsieMblil TOK npu paboTe CUCTEMBI BOAO3ANONHEH A, A, | 160

He 0oJiee
Bpemst HempepbiBHOW paOOThl BaKyyMHOW CHUCTEMbI, C, He | 60
bosee
KonuyecTBO HMKIOB BOJO3AMOJHEHUS Ha OJHOW 3ampaBke | 15
MacJIsTHOTO O6ayka JIJIsl CMa3Ki BaKyyMHOTO Hacoca, He MEHee
[TapameTpsbl cUCTEMBI 103UPOBaHUs MEHOO0Opa30BaTENs

Tun no3upyromero ycrpomucraa Pyunoe c
MJIaBHBIM
peryaupoBaHue
M

YpoBeHb J103upoBaHUs TTIeHOOOpa3oBartens, % 6,0+1,2

3,0+0,6
HawnGomnbmee YUCJIO0 OJTHOBPEMEHHO paboraromux | 16
nenorenepatopoB tuna I'TIC-600 npu 6%-HOU KOHUEHTpaUU
pactBopa [10, mr.

Hacoc paccuutan Ha mnpuUMEHEHHE BOAOCOOpPHHKA U  YHUBEPCAIbHBIX
BcachblBalONIMX pykaBoB Dyl25, Onaromapst yeMy 3HA4MTENbHO Yyrpoiuaercsa (1o
CPaBHEHUIO C U3BECTHBIMH aHAJIOraMM) rpoiiecc pa3BeptoiBanus [THC.
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JIByXnoTo4HbIi noxapusiid Hacoc HIIITH 100/100

JByxnotounblii moxkapuelii Hacoc HIIIIH  100/100 (Pucynox 49) wumeer
pabouue opraHbl Hacoca, paCCUUTaHHbIE HA padOTy CO 3HAUYUTEIHLHBIMU 3aacaMu 1o
TUApaBINYECKUM MapaMmeTpaM. [Ipu moBkIlIEHUH YaCTOTHI BpallleHUs Bajia Hacoca J10
2300-2400 o6/muH. Hacoc BeIIaeT Hamop He MeHee 140 M nipu mogade 100 n/c (wnm
Harop He menee 100 M npu nmogave 140 ii/c).

Hacoc paccuuTan Ha NpUMEHEHHE YHUBEPCAIbHBIX BCACHIBAIOIIUX PYKAaBOB
Dyl25, 6naromgapss yeMy 3HaYUTENBHO ymnpouiaercs (M0 CPAaBHEHHUIO C U3BECTHBIMU
aHajoramm) npouecc passepreiBanus [THC.

3a cuer pazzeneHus MOTOKAa Ha BXoj€ (Hacoca BBINOJIHEH MO JBYXIOTOYHOU
CXEMe€) JIOCTUTaeTCs YAyUIIeHHE KaBUTAIMOHHBIX Ka4eCTB HACOCa, YTO 00ECIIeUnBaET
€ro YCTOMUMBYIO paOOTy MpU OOJBIINX BBICOTaX BCACHIBAHMS.

Hacoc MoeT ObITh 000py10BaH aBTOMAaTHYECKOW CUCTEMON JJO3UPOBAHUSI.

B cucreme n03upoBaHHUs INpEeayCMOTpPEHa BO3MOXHOCTb O€CCTYNEHYaTOro
M3MEHEHUs1 KOHIIEHTPAIlUU pacTBOpPA.

Perynupyromue opranbl Jo03aTopa BBIIOJIHEHbl TakUM 00pa3oM, 4YTO
KpUCTAJJIM3alUsl OCTaTKOB IMEHOOOpa3oBaTeisi Ha BHYTPEHHUX IOBEPXHOCTAX HE
MPUBOJMT K 3aKJIMHUBAHUSIM.

Hanuuue BCTPOGHHOTO pEeAyKTOpa JAaeT BO3MOXKHOCTb IIyTEM HM3MEHEHMs €ro
NepelaTOYHOr0 YKciia BbIYCKATh MO TPEOOBAHUIO 3aKa3unKa MOJU(PUKALMU HACOCA,
paccuMTaHHbIE Ha JAPYTyI0 YacTOTy BpAaIlleHUs MPHUBOJHOTO Baja. TexHUYecKHe
XapaKTEPUCTUKU HAacOCa IPEACTaBICHEI B Tabauya 10.

Taoauna 10. Texuuueckne XapaKTepUuCTUKH MM0KAPHOI0 HACOCA
HIIITH-100/100

HomunanpHas yacToTa BpalieHus IPUBOJAHOIO Bajia, 00./MUH. 2100
HomunanwHas nmomava, ji/c 100
HoMmuHanpHbII HAallop, M HE MEHEE 100
HowmunanbHast motpebisiemasi MOIHOCTh, KBT He 6oee 160
KII/] Hacoca B HOMHHAJILHOM PEXHUME HE MEHEE 0,65

Hamop Hacoca npu dactoTe BpaleHus npuBoiHoro Bayia 2400 06/mun u | 150
nojaue 100 j1/c, M HE MeHee
Hamop Hacoca npu yactore Bpamienus npuogHoro Bana 2400 o6/mun u | 100
nojade 140 i1/c, M He MeHee
KaBuTanimoHHBIN KpUTHYECKHUH 3armac, M He OoJee 2,7
Bpewms BcacbiBaHusi ¢ BBICOTHI 7,5 M, ¢ He OoJiee 35
HaubGonpmias momaua Hacoca mpH BblcoTe BcacbiBanus 7,5 m u | 50
HOMHHAJILHOM HAIoOpe, JI/C HE MEHee
YpoBeHb 103upOoBaHuUs IEHOOOPA30BaTeNsl, % KOPPEKTUPYEMBIH ot 0,5 mo 7
Haubonbmass momaya pacTBopa meHooOpa3oBarenss ¢ oOwemHO# | 100
KOHIIEHTpauuei 6 %, j1/c He MeHee

["aGapuTHbIe pa3Mepsl (IauHa X mUprHA X BBICOTA), MM 1000x1200x
1000
Macca (cyxasi), Kr He O6oee 420
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Pucynok 49. Kunemarnueckasi cxema noxapuoro Hacoca HIIITH -

100/100: 1 — ueHTpOOEKHAA CTYNIEHb; 2 — PeAYKTOP NpuBoaa; 3 — duianery
NpuBoAAa; 4 — HEHTPOOEKHASA CTyNIEHb.

[IpuBeneHHOE TEXHUYECKOE PELIEHUE HE SBISECTCS PAlMOHAIBHBIM, TaK Kak
IIPUBOJUT K 3HAYNUTEIBHOMY YCIOKHEHUIO KOHCTPYKLHUU.
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| — | e—
4

Pucynok 50 Cxema kommyHuKkanuii mo:kapuoro nacoca HIIITH - 100/100:
1,8 — HanmopHas 3aaBHKKa; 2,7 — HEHTPOOEKHASA CTYNEeHb; 3,6 — CTPYiiHBIH HACOC
neHocMecuTeJis; 4,5 103aTOpP MeHOCMeCHTeJIsl.

Hoxapubiii Hacoc HIITH -70/100

Hacoc HIIITH-70/100M npencraBisieT co60il (pyHKIIMOHATBHO 3aKOHYEHHYIO
€/IMHUILY, B COCTaB KOTOPOH BXOAAT CIAEAYIOUINE dJICMEHTHI:

COOCTBEHHO HACOC IIEHTPOOCIKHBIN;

BaKyyMHasl CUCTEMa BOJO3ANOJHEHUS C ABYMS 3JIEKTPUUECKUMHU BaKyyMHBIMU
HACOCaMU;

CHCTEeMa M0JIa4l U JO3UPOBAHUS IEHOOOPA30BaTEIS;
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HANOPHBIA KOJJIEKTOP C 3 JOUCKOBBIMHM 3aTBOpaMu: 2 OOKOBBIX U OJUH
LEHTPAJIbHBIN;

KOHTPOJIbHO-U3MEPUTEIbHBIE ~ NPUOOpPHI:  MAHOMETP, MaHOBAaKyyMMETD,
TaXOMETP, COBMEIIECHHBIN CO CUETYMKOM BPEMEHU HApaOOTKH.

Hacoc obecnieunBaeT paboTy BICOKOIPOU3BOAUTEIBHBIX Ja(ETHBIX CTBOJIOB U
TeHEpaTOpPOB IEHBI, JINOO OJHOBPEMEHHYIO pabOTy OOJIBLIOrO KOJIMYECTBA PYUYHBIX
IOKapHBIX CTBOJIOB.

Hannuue 3HaYnTENBHOTO 3amaca Mo Harmopy mo3BossieT Hanbosee 3¢ (HEeKTUBHO
HCIIOJIb30BaTh BBICOKOIIPOU3BOAMUTENbHBIE NIeHHbIe ycTaHOBKH Thna Y KTII "I[Typra"
u J1p., (oOecneunBaeTcs MOBBIIIEHHAS 1aJbHOCTh U KAYECTBO CTPYH).

Hacoc OCHAILIEH IIEHOCMECHUTENIEM MOBBIILIEHHON MOIIHOCTH,
obecrieunBaromuM 1moaady pactsopoB IO mo 70 n/c mpu xoHneHTpamuu 6 %, 9To
COOTBETCTBYET OJTHOBpeMeHHOM padoTe 16 renepaTopos [ TIC-600.

Hozatop IIO  ycoBepuIEHCTBOBAaHHOM  KOHCTPYKLHMH  oOecredyuBaeT
BO3MOKHOCTbH IUIABHOM PETYJIMPOBKH YPOBHS A03UpoBaHus B mpeaenax ot 0 1o 10 %
M HE T[OJABEPKEH  3aKIMHMBAaHUAM  H3-32  KPUCTAUIM3ALMM  OCTAaTKOB
NeHO00Opa3oBaTesi Ha BHYTPEHHUX ITOBEPXHOCTSIX.

BerpoeHHass BakyymMHass CcUCTeMa C  3JEKTPOIPHUBOJIOM  OOECIEeUMBAET
3al0JJHEHUE HAcOCa BOJOM M3 OTKPBITOIO BOJOEMA C TI'€OMETPUYECKON BBICOTOU
BCACBIBAHMS 10 8 M 3a BpeMsl, He npesblmaroniee 40 c.

BakyyMHas cuctema o0ecrieynBaeT aBTOMaTHYECKOE OTKIIOYEHHE BAKYYMHOTO
Hacoca M0 OKOHYaHUM Mpolecca Bojo3anonHenus. (Mmeercs BO3MOXKHOCTB
nepexoja Ha py4HOU PeXHUM yIpaBiIeHUs! BAKYYMHOM CUCTEMOM. )

Hanuurie aBTOHOMHOTO JJIEKTPOINPUBOAA BAaKyyMHOIO HAacoca IO3BOJISET
MPOU3BOANTH MPOBEPKY HAacoca MU KOMMYHHMKalMi Ha "cyxoil BakyyMm'" 0e3 3amycka
naBuratenst aBroMoOmsisa. TexHuyeckas XapaKTepUCTHKa Hacoca IMpeJcTaBieHa B
Tabnuma 11.

Taboanna 11 Texuunueckas xapakrepucrtuka Hacoca HIIITH-70/100

HomunanbpHast yacTota BparieHusi IpUBOJIHOTO Basia, 00/MHH. 2000
HomunanwHas mojgada Hacoca, j1/c 70
Hamnop Hacoca B HOMMHAJIBHOM PEKHME, M, HE MEHEE 100

[ToTpebnsieMass MOIIHOCTh NMPU HOMUHANBHBIX 3HaYeHusAx nogauu u | 110 (150)
Haropa, KBT, HE 60nee, (J1.c.)

KonuyectBO ¥ yCHOBHBIA  JUaMETp  MPUCOSTUHUTEIBHBIX
naTpyOKOB:

BCACBIBAIOIIIETO Dy 150mMm
HaIOPHBIX 3x Dy 100mMm
["abapuTHbIC pazMepsl Hacoca (IJIMHA X MIMPUHA X BbIcoTa), MM, He | 1000 x 840 x
Oosee 1060

Macca Hacoca, Kr, He 0oJjiee 320

OO6mmit Buj Hacoca anamorudedH Hacocy HIIITH-100/100M (Pucynox 47,
Pucynox 48).
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3a py0OeXoM HEKOTOpOe PACHpPOCTPAHEHHE IMOyYWIIH TOKaPHBIE HACOCHI, Y
KOTOPBIX COCIMHEHHE CTYNEHEH B 3aBUCUMOCTH OT HEOOXOJAMMOCTH MOXKET
MEPEKIII0YaTHCS C TApaJUIeTIFHOTO COSAMHECHHS Ha TIOCieIoBaTebHOe. Takue HacoChl
OTHOCSTCS K HACOCaM C JIBYMS YPOBHSIMH JTaBJICHHSL.

Ha Pucynox 51 TOKa3aH TakoW HAcoC C TOCTEIOBATEIbHBIM BKIIOYCHHEM
cryneneit. Ilpu mocienoBaTeIbHOM BKJIIOUEHWH CTYIEHEW pacxoj Hacoca paBeH
pacxoy Ha OJHOHW CTYIICHH, a JaBJICHHUE CTYTIEHEH CKIIaIbIBACTCSI.

Q=Q1=Q2
P=P1+P2
3
4
;2 .
=\ Y
o J
5
T / A
Cu a
<l
s 6

Pucynok 51. IlpyHuunuaJbHas cxeMa HAcOCa ¢ MOCJe10BaTeIbHbIM
BKJIIOUEHHEM CTylneHeil: 1 — Baj padounx KoJjiec Hacoca; 2 — 1-1 cTyneHb
Hacoca; 3 — HAMOPHBII KOJLIEKTOP Hacoca; 4 — 2-11 CTylleHb Hacoca; S —
CeJIEKTOPHBIN (MepeKJTIYANINN) KIanaH; 6 — 00paTHbIi (HEeBO3BPATHBIN)
KJIanaH; 7 — BcacbIBaloiasi JMHMUA.

[To maHHOW cXeMe COEAMHEHWN CTYIEHEH BOJa W3 BCACHIBAIOLICH JIMHUU 7
MOCTYIAET B MEPBYIO CTYNEHb 2, U MOCJIE MOBBIMIECHUS AaBICHUS B MEPBOM CTYNECHU
yepe3 CEeJeKTOPHBIN KJalaH 5 mocTynaeT Ha BXoA BTOpol ctynenu 4. OOpaTHBIM
KJIanaH 6 IpeIoTBPAIAeT NEPETOK BOJBI C BXOJA BTOPOM CTYIIEHU BO BCACHIBAIOIIYIO
JIMHUIO.

[Ipu mnapamnensHoM coenuHeHun cryneHet (Pucynox 52) Boma w3
BCACBHIBAIOIICH JTMHUM 7 UJIET Ha BXOJ NIEPBOM CTYNMEHH 2 U Yepe3 0OpaTHBIN KilaraH
6 Ha BXOJ] BTOPOU CTyNeHH 4, U U3 00EUX CTYMEHEW MOCe MOBHIIICHUS JTaBICHUS B
HanopHbIi KosuiekTop 3. [lpu nmapamienbHOM BKIIOUEHUU CTYINEHEW pacxo] Hacoca
PaBEH CYMME PacxoJ0B CTYIICHEH, a JaBJICHUE PABHO JABJICHUIO OJTHOW CTYIIEHH.
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Pucynok 52 IIpuHIunuagdbHas CXeMa HACOCA € Mapa/LIeJIbHbIM
BKJIIOYEHHEM CTylneHeil: 1 — Baj padounx KoJjiec Hacoca; 2 — 1-11 cTyneHb
Hacoca; 3 — HANIOPHBbIN KOJJIEKTOP Hacoca; 4 — 2-s1 CTyNeHb Hacoca; S —
CeJIEKTOPHBIN (MepeKJIIYANIUN) KIanaH; 6 — 00paTHbIi (HeBO3BPATHBIN)
KJIanaH; 7 — BcacbIBaloIiasi JMHHUA.

Takasg KOHCTPYKIMS HAacoca ONTHUMAalbHA C TOYKU 3PEHUS HCIOJIb30BAHUS
BO3MOXXHOCTEH paboyux KOJEC, HO TMOJBOJbI M OTBOJBI C KOMMYTUPYIOIIUMH
YCTPOMCTBAMU 3HAYUTEIIBHO YCIOXKHAKT KOHCTPYKUHIO. B 0OTEUECTBEHHON MPAKTUKE
W3BECTEH TOJIBKO OJMWH CJIy4all MPUMEHEHUS TaKOM KOHCTPYKLMU Ha IEPEIBUKHOU
HacocHoi ycranoBke ITHY—100/200M, nacoc 4H-6x2A. CoriacHo 0TeueCTBEHHOM
KJIaccu(UKaAIMU 3TO HACOC HOPMAJILHOTO JaBJICHHUS.

HamertuBiuecs B mociaeaHee BpeMsl CriocoObl MOJTy4YeHHs] TOHKOPACITBUICHHON
BOJIbI [IPU HOPMAJIbHOM JIaBJIEHUM JIEJIAI0T KOHCTPYKIMIO HAcOCA C MEPEKIOYCHUEM
CTYNEHEN MEPCIIEKTUBHOM

Cxema HacOCHOW YCTaHOBKH C TIEPEKJIIOUYEHUEM CTYIEHEH IS Hacoca
CPEAHETO PA3MEIICHHS C BCTPEYHO PAa3MEUIEHHBIMU CTYNEHSMH, XapaKTEPHOrO IS
aMEpPUKaHCKUX MOKapHBIX aBTOMOOMIIEH npejcTaBieHa Ha PucyHok 53 u PucyHok 54.
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Pucynok 53. Cxema Hacoca HOPpMAJILHOIO IaBJICHUS C MOCJIEA0BATEIbHBIM
BKJIIOYEHHEM CTyIeHel: 1 — HanmopHble 3aIBUXKKH; 2 — HANIOPHBIN KOJJIEKTOP; 3
— KJIanaH o0paTHbIi (HeBO3BpaTHBIN); 4 — pabo4yee K0J1€CO NEPBOM CTYNIEeHHU; S —

padoyee Ko0J1eCO BTOPOil CTeNeHU; 6 — KJIaNaH NepeKJIIYeHns ; 7 —
BCAChIBAKOILIMH NATPYOOK.
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Pucynok 54. Cxema Hacoca HOpMAJILHOTO JaBJIEHUS € MAPa/LIeIbHbIM
BKJIIOYEHHEM CTyIeHel: 1 — HanopHble 32IBUKKH; 2 — HAIIOPHBIN KOJIEKTOP; 3
— KJIaNaH 00paTHLII (HeBO3BPaTHLII); 4 — padoyee K0JIeCO NMEPBOii CTyNeHHU; S5 —

padoyee K0J1eCO BTOPOIl CTeNeHU; 6 — KJIaNaH NepeKJIveHns; 7 —
BCACBHIBAKOIIMI MATPYOOK.

KoHTposibHbIE BOIIPOCHI

1. JlaiiTe onpeneneHre Hacoca MOKapHOr0 HOPMAJIBLHOIO JIaBJICHMUS.

2. YKaXuTe OCHOBHBIE KOHCTPYKTHBHBIE  JJIEMEHTHI  IOXApPHOTO
neHtpooexxHoro Hacoca [TH40-YB.
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VYkaxxuTe crnoco0 yrjaoTHEHUs Bajia pabodero Kojeca.

4. OnumuTe Ha3HAYE€HUE W KOHCTPYKLMIO HAMOPHBIX 3aJBMXKEK Hacoca
[TH-40VYB.

5. lloscHute mepedeHb onepanuid oOCTyKUBaHUS YIUIOTHEHUS Baja
pabouero koneca Hacoca [TH40-VYB.

6. Bo3moxxnble HeucnpaBHocTH Hacoca I[IH40-YB wu cnocoOel  ux
YCTpaHEHHUS.

7. Tlopsimok mpoBEepKU TEXHUYECKOTO cocTosiHus Hacoca [TH40-YB.

8. INopsnok npoBepku Hacoca [TH40-YB Ha cyxoii BakyyM.

9. Ocobennoctu koHCTpyKInu Hacoca HIIITH -40/100.

10. YcTpolicTBO M HA3HaYEHHE MAAIOIIErO KIanaHa.

Hacocsbl MOKapHbIC BLICOKOT'0 TaBJICHUA

Hacocbl noapHble BBICOKOTO JABJICHUS Yallleé BCEro ObIBAIOT LEHTPOOEKHBIE
MHoOrocrynenHdarole. CTyneHHM Hacoca BKJIIOYEHBI IIOCIENOBAaTENbHO. Mexay
CTYIICHSIMU YCTaHOBJICHBI HaIlpaBJstolIKe anmnaparbl. KonuuecTBo cTyneHel oT AByX
10 4YeTblpex. Hacochl ¢ Lenpl0 NpeaoTBpalleHus] IMeperpeBa BOJAbl B CTYIECHH
BBICOKOTO JABJICHHMSI OCHAIAIOTCS OalllacHbIMU KaHajaMU U MEepEenyCKHBIMU
KJIallaHaMH.

IHHoxapubiii neHTpoOekHbId Hacoc HIIIIB -20/200

Hacoc HIIIB -20/200 npegnasHadyeH qJjs MOAAYM BOAbI W BOJHBIX
PAacTBOPOB MEHOOOpPAa30BaTeJisi ¢ MACCOBOI KOHIEHTPALMell TBePAbIX YaCTHIl /10
0,5% un pazmepom 10 3 MmMm.

Hacocom HIIIB -20/200 KOMIIEKTYIOT  CICHHAJIbHBIC  ITOKApHBIC
aBTOMOOWJIM, TpEIHAa3HAYCHHBIC ISl TYIICHHS TMOXKApOB B 3JIaHUSAX TMOBBIIMICHHOM
ATaXKHOCTH.

Hacoc obecneunBaer mogady Bojibl (BOJHBIX pacTBOPOB IIEHOOOPA30BaTelIs) B
IIMPOKOM JHuara3oHe HaropoB, B 3aBUCMMOCTH OT YaCTOThI BPAILICHHsI Bajla Hacoca:

e nanop 300 m mpu momaue no 10 a/c - Ha yactoTte BpamieHus 3200
00/MUH.;

e nanop 200 M npu momaue g0 20 a/c - Ha yactoTe BpamieHus 2700
00/MUH.;

e Harop a0 100 m (pexxum Hacoca HOPMAIbHOTO JABJIEHUS) - Ha
MOHMW)XEHHBIX YacToTax BpaieHus (Mmenee 2000 06/mMuH.).

ABTOMaTHU3UpOBaHHAsl BaKyyMHasi CUCTEMa BOJI03aMOJHEHUs MOCTPOCHA Ha
IMOEPHOM BaKyyMHOM HAacOCE€ C JJICKTPUUYECKUM NpUBOAOM. Panee ObLT M3BECTEH
AQHAJIOTUYHBIA HACOC, OCHAIIECHHBIM BAKYYMHOM CHCTEMOM BOJO3AIOJHEHUS C
IMOEPHBIM BaKyyMHBIM HACOCOM, KOTOPBIN MPUBOJMICS OT Baja paboyero koseca
LIEHTPOOESKHOTO  Hacoca. [lepexon Ha DIEKTPUYECKUUA TPUBOJ  IMO3BOJIUI
YHU(UIIUPOBATH HACOCHI PA3HBIX TUIOB W HECKOJBKO YIPOCTUTH KOHCTPYKITUIO
Hacoca.

Hacoc obecnieunBaeT yCKOpPEHHBIN 3a00p BOJABI U3 OTKPHITOTO BOJOUCTOYHUKA
C T€OMETPUYECKOM BBICOTHI BCACBIBAHUS 110 7,5 M C OJHOBPEMEHHOW €€ mojayeu He
MeHee 50% OT HOMUHAJIBHOTO 3HAYCHMUS.
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upokwuii tuana3zon pabo4nx AaBlIeHUN HacOCa MO3BOJISET:
® [IPOU3BOAUTH TYLICHUE II0KAapOB HA BEPXHUX OJTaXaX B 3JAHUAX
HOBBIIICHHON ATa)XHOCTH;
e @1pu paboTe CO CTBOJAMU-PACHBUIMTENSIMU BBICOKOTO JaBJICHUS
IT0JTy4aTh TOHKOPACTIBUICHHBIE CTPYH BOJIBI,
® TPOM3BOAUTH TYIICHHE TMOXAPOB B pEXKUME OOBIYHOTO Hacoca
HOPMAJIBHOTO JaBJICHUS.

Hacoc nenTpoOexHblli  mokapHbld  BbhIcOKkoHamopubii  HI{IIB-20/200
JIOMYCKAaeT BKJIIOYEHUE B BOJY 4YacTHUI] JI0 3 MM. TexHHUYecKas XapaKTepucTHUKa

Hacoca mpejcTaBiieHa B Tabnuma 12

Tabauna 12 Texunyeckue XapaKTepUCTUKHU

HaumeHoBanue napamerpa 3HayeHue
Tum Hacoca LleHTpoOeKHBI,
TPEXCTYNEHYATHIN

[IapameTpsl Hacoca

HomunanwHas dactora BpallilCHUA IIPUBOAHOI'O Balia

Hacoca, 00/MHH. 2700
HomunaneHas nopaua, j/c, 20
Hamop Hacoca B HOMHUHAIBHOM pexume (Ipu
HOMUHAIBHBIX 3HAYEHUIX
MOoJa4M M 4acTOTHI BpallleHUs Baja), M, HE MEHEe 200

HomunanpHast  morpeOnsieMass  MOIIHOCTh  (IIpHU
HOMHUHAQJIBHBIX 3HAYEHUSAX NOJAYM W Hamopa), KBT

(y1.c.), HE OoJIEe 66 (90)
MaKcHMalIbHOE JaBICHHE Ha BXOJE HACOCA, KIC/CM” 6
MaKkcHUMaJbHOE JaBIEHHE Ha BBIXOJE, KIC/CM’ 30

Hawnbonbias reomerpudeckas BbICOTa BcacblBaHusl, M | 7,5

MakcumanbHasi TmoJada Hacoca MpU  HauOOJbIIEH

r€OMETPUYECKON BBICOTE BCAChIBAHUS, JI/C, HE MEHEE 10
KonmuuecTBO W yCHOBHBIM JHMAaMETP BCACHIBAIOIIMX

Y AHAMETP 1xDy125Mm
naTpyOKoB

KonmnyectBO W yCIIOBHBIM  JMAaMETp  HANOPHBIX

2xDy50MM 1xDy70MMm
(BBIXOHBIX) MATPYOKOB

Hap AMCTPhI CUCTCMbI BOJO3aII0JTHCHH A

Tun cucTeMsbl BOAO3AIIOIHEHUS BakyymHas, c
BJIEKTPONPUBOJIOM U
ABTOMATHYECKUM
OTKJIFOYEHHUEM I10CJIE
3aI10JIHEHUS

HauGonbiiee paspexenne, co3gaBaeMoe BaKyyMHOM
. 2
CHCTEMOM B MOJIOCTH HAcoca, KIC/CM~, HE MEHEE 0,8

Bpewmst Boj103aIionHeHU Hacoca BOJIOM, ¢, He OoJiee:
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- C BBICOTHI 3,5 M 20%*
- C BBICOTHI 7,5 M 40%*

IToTpebsieMblit TOK ITpU BOI03aII0IHEHNH, A, He Oosee | 160

KonuuectBo morpebnsieMoll SHEPrUU 3a OJWH LUK
BOJ03aII0OJIHECHUS, A 4ac 0,5...2,0

Bpemst HenpepbIBHOM paboThl, ¢, He OoJiee 60*

KonuyecTBO 1MKIOB BOAO3ANOJHEHHS Ha OJHON
3allpaBKe MAacJIIHOro Oauka JUIs CMa3Kd BAaKyyMHOTO

HAcoca, HE MEHee 15

HoMunanbHOE HanpsikeHue nuranus, B:

- BAKYyMHOTI'0 arperara 12

- TAXOMETpa 10...30

[TapameTpbl CUCTEMBbI JIO3UPOBAHUS

1eHooOpa3oBaTes:

Tun no3upyromero ycTrporucraa Pyynoe ¢ mnaBHBIM
M3MEHECHHEM
KOHIICHTpaIuu BO
BCEM JMana3oHe
pEryJIMpPOBAHUS

YpoBeHb J103MpOoBaHUs ITIEHO0Opa3oBartes, % Orl 06

HauOosnbiiee 4YKclio OJHOBPEMEHHO pabOTaOIMIUX

neHoreHeparopos tuna ['TIC-600, mrT. 2

ra6aDI/ITHO-MaCCOBBIe XAPAKTCPUCTHUKN

["aGapuTHble pa3Mepbl (JUIMHA X MIMPUHA X BBICOTA),
MM, He OoJiee

-Hacoca (MpU TOBEPHYTHIX K OCHM Hacoca pydKax
HaIMoOpPHBIX KPaHOB)

- BakyymHoro arperata (06e3 coeauHUTENbHBIX | 670x680x640
PYKaBOB) 380x190x220

Macca obmas (cyxas), Kr, He Ooiee 120

[Ipumeuanue. * 3HaueHWE yKa3aHO JUIsl YCJIOBHM BOJO3AIOJHEHHS Hacoca
4yepes JIBa MOCIEN0BATEIbHO COCIMHEHHBIX pykaBa ceueHueM Dyl125 MM u nnmHOM
o 4 M KaXXIbIil.

YCTPOMCTBO HACOCA

[Toxapubiii Hacoc HIIIB-20/200 (Pucynox 55, Pucynok 56) npeacraBisieT
coOoif arperar, COCTOSIIHMN U3 IEHTPOOEKHOr0 Hacoca 25 U HAMOPHOIO
KoJIJIeKTopa 4, ¢ 3aJBU)KKaMHU, BBITOJHEHHBIMUA B BUJIE IIapoBbIX KpaHoB 1). Hacoc
MMEeT BCTPOCHHYIO CHCTEMY JO3UPOBAaHMS TE€HOOOpa3oBaTelsi C PYYHBIM
ynpaBieaneM. Hacoc cHaOXeH ClenylonMyd  KOHTPOJIBHO-U3MEPUTEILHBIMU
npubopamMu: MaHOBakyymMmeTrpom 17, wmaHometpoM 6, Taxometpom 11,
COBMEIICHHBIM CO CYETYMKOM BpPEMEHH HapaboTku. BakyymHas cucrema
BOJI03AIIOJIHEHUS] HACOCA COCTOMT M3 OJI0Ka YIpaBlieHUs, YCTAHOBJICHHOTO HA TTAHENIN
HAacoca, U BAaKyyMHOI'O arperara, MOHTHPYEMOTO B OTCEKE IOKAPHOW MAaIlWHbI
OTJEJIBHO OT Hacoca.
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LenTpo0e:kHBIH HACOC MPEACTABISIET COOOM TpPEXCTyNMEHYaThlii HAcOC C
OCEBBIM MOABOAOM. B KauecTBE OTBOMSIIETO YCTPOWCTBA HAa NEPBOM U BTOPOM
CTYTEHSX MCIOJIb30BaH Hampasistonui anmnapat 7 (PucyHok 57) oTkpeITOro THMma, a
Ha TpeThel CTYNEHM - HANpPABJISIIONIMI anmapat 4 ¢ KoyblieBo kamepoil. O00I0uKy
IEHTPOOEKHOTO Hacoca O00pa3yroT CIEAyIolIMe JeTajau: Kopryc 1, Kpbllika
HaIpaBJSAIOUIEro anmnapara 9, kpeiiika HacocalO.

1 2 3 4 5 6 7 8 9 10 11 12

Pucynok 55 Hacoc HIIIIB-20/200 (Bux co CTOPOHBI BCACHIBAKOLIIETO
narpyoka).

BuyTtpu xopnyca Ha mapukonoamunuukax 26 (Pucynok 57) u 7 (Pucynok 58)
YCTaHOBJIEH POTOp Hacoca, B cocTaB Kotoporo BxoauT Bai 30 (Pucynok 57), tpu
pabounx Kkosieca 12 ¢ JBOSKOW KPUBH3HOM JiomacTe. YIUIOTHEHUE KOJieC U
MEKCTYIICHHbBIE YIJIOTHEHUS — IIEJIEBOTO THUIIA.

[Mogmmnuuk 26 (PucyHok 57) siBIsSIETCS YNOPHBIM, a BTOPOW MOAIIMIHUK 7
(Pucynok 58)— muraBaroruii 11 o0ecriedeHus: TeMIepaTypHOU pa3BI3Ku U HATPYKEeH
OCEBOM CHJION HAYAJIIbHOTO MOJKATHS CAJIbHUKOBOrO ymuioTHeHus. llepennuii (co
CTOPOHBI BCACHIBAIOIIETO NMATPyOKa) MOAMTUITHAK CMa3aH KOHCUCTEHTHON CMa3KOM.

B npenaxubie orBepctust kopnyca 1 (Pucynok 57) u kpbiiky 10 ayist oTBoaa
BO/IbI 32 MPEJEIbl HACOCHOTO OTCEKa BBEPHYTHI IITYUEPHI 25 U 18 COOTBETCTBEHHO.

Cmazka nogmmumnauka 26 (PucyHok 57) ocyiecTBisieTcss TPaHCMUCCHOHHBIM
MaciioM TMS5-18 (TA-17), 3aiuBaeMbIM B TMOJIOCTh 3aHEN KpbIKU 29. Pasrpyska
noAmunHuKa 26 OT OCeBOM CHIIbI, oOpasyrolieics Hu3-3a Tepernajga JaBiIeHUs Ha
pabouux KoJjecax oOecreurMBaeTcsl Halu4hMeM Yy pabdouux KoJIeC pas3rpy304YHBIX
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OTBEPCTHI, BBIPABHUBAIOIINUX JABJICHHE BOABI MO 00€ CTOPOHBI CTEHKH padOyero
KoJieca.
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Pucynok 56. Hacoc neHTpoOekHbIi MOKAPHBII BHICOKOHATIOPHbIH
HIIIIB-20/200. 1 — kpaH mIapoOBO# HANIOPHBI; 2 — NATPYOOK; 4 — KOJLUIEKTOP: 5
— KpaH coo01eHus ¢ atmocgepoii; 6 — manomerp MTK, 6MIla, ki1.2,5; 7 — kpan
IKEKTOPa; 8§ — KpaH BaKyyMHbIH; 9 — cepbra 3aanss; 10 — manensn; 11 — 0J10k
HHAUKALMH TAXOMeTpa U BpeMeHu Hapa0oTku; 12 — 6s10k ynpasieHus BY-
37.02 BakyymHbIM arperatom; 13 — nenocmecurenb; 14 — kponmreiin; 15 —
KpaH cauBHOi; 17 — manoBakyymmerp MTK, 0,5SMIla, ka.1,5; 18 — cepbra
nepensisi; 19 — nozarop; 20 — ynop; 21 — narpyook; 23, 24 — mryuep; 25 — Hacoc
HEHTPOOEKHBIN; 26 — moaymyPpra; 28 — KOJNMAYOK 3aIUUTHBIN; 29 — TaTYUK
3anoJHeHusi; 31 — HanpaBasiomas; 32 — KJIanad nagawmuii; 33 — 3araymka; 34
— IaTYMK TaxoMeTpa; 35 — TpyOka maciaoykasarensi; 36 — npooka; 3, 16, 22, 27 -
KOJIbLIA YIUIOTHUTEJIbHbIE.
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[IpuBox Hacoca ocymecTBisieTcss depe3 moaymydry 36 (Pucynox 57),
YCTAaHOBJICHHYI0O Ha BaJly Ha 3BOJBBEHTHBIX NUIMIAX, a [epejadya BpalleHUs Ha
paboune kosieca — yepe3 mmoHku 13. Paboune kosjeca cTsHyTHI raiikoi 19, raiika
cTonopurcs maiooi 20.

JIist cnuBa BOJABI M3 TOJIOCTEH HAcoca B HUKHEH YacTU KOpITyca BBINOJIHEH
KaHajJ, MO KOTOopoMy uepe3 marpyook 24, pykaB 23 u mapoBod kpan 21
MPOU3BOAMUTCS CIUB BOJBI TMPU OTKphITOM KpaHe 5 (PucyHok 55) coobuieHus
MOJIOCTH Hacoca ¢ atMocdepoii. [Ipu 3ToOM MOJIOCTh MEPBOI CTYMEHU COOOIIACTCS C
MIOJIOCTBIO  KOpITyca 4Yepe3 oOparHble mIapoBble Kiananel 6 (PucyHok 57),
OTKPBIBAIOLINECS MPU CIMBE U 3aKphIBAIOIIMECS MTPH paboTe Hacoca.

B xopmyce Hacoca mpeaycMOTpEeHO OTBEPCTHE C KOHWYECKoW pespboi K1/2"
JUIs OTBOJIa BOJBI B CUCTEMY JOTOJIHUTEIIBHOTO OXJIaXJICHUS JBUTATEIIS, 3aKPBITOE
3arJIyIKoOM.

Hanopubiii  kosuiektop 4 (Pucynoxk 55) oOecreunmBaer momady BOABI B
HanopHsle pykasa (2xDy,50MM) 1 Ha nadetHsiii cTBoi (Dy70MM), a Takke UCKIIIOYAET
oOpaTHBI TOK BOJBI MPU OCTAHOBKE Hacoca (€clid pyKaBa pacCIlONOKEHBI BHIIIE
Hacoca), Ui 4ero B KOJJICKTOPE YCTAHOBJIEH OOpAaTHBIM Majaroniuil kiamaH 32
(Pucynok 56). Ilaparommii KiamaH TakKe TEePMETH3UPYET IMOJOCTh Hacoca MpH
pabote BakyymMHOW cucTembl. K KosuiekTOpy uepe3 NepexojHble MNaTpyoku 2
MIPUKPEIUICHBI IIapoBbie HanopHble BeHTw M 1 (PucyHok 55).

% “
9% \ / 13
m — NZ %r 14
NN N
_ 7, 15
g 77 /A - —
g N \ 7 / @u
36 37 38 39 , NI W/ Y )
SN s 7 ) A ,,,/,
® >r ’ * || " ‘ —
34 - . v 2 ’ v F ' 16

33 ‘ - 5 7 35S, g

N
N

27/ 26, 25 24 23 22 21 \20 \19

Pucynok 57 Hacoc nenrpodexnblii (pa3pe3 no ocu poropa): 1 — kopnyc; 4
— annapar HANpaBJSIINHA TpeTheill CTyNeHu; 6 — Kianad; 7 — annapar
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HANPABJSAIOLIUI EPBOIl U BTOPOil CTyNeHU; 8§ — BTyJIKa; 9 — KpbIIIKa
HanpasJsomero annapara; 10 — kpbimka Hacoca; 11 — kponmreiin; 12 —
KoJieco padouee; 13 — mmonka; 14 — maiioa; 15 - ynjiorHeHue Bajia nepeaHee
(cM. Pucynok 58); 16 — cerka; 17 — koabuo cronopuoe; 18, 25 — mryuep; 19 —
raiika; 20 — maida cronmopHas; 21 — KpaH cJUBHOM; 22 — mTynep; 23 — pyKas;
24 — naTpyOoK; 26 — NOAMIUIIHUK; 28 — poTop; 29 — kKpbImKa 3aaHss; 30 — BaJI;
31 — manxera; 33 — mmuMHT; 34 — raiika; 35 — BryJaka; 36 — noaymydra; 38 —
BTYyJIKa; 39 — yIuioTHeHHMe BaJia 3ajJHee; 25 35 55 275 325 37 -- koJubla
YILIOTHUTEJIbHbIE.

1 2 3 456 7 8 9 10 M1

/
.

- -
v

KpblLLKa Hacoca 15 14 13

PucyHnok 58 Ymiornenue Basna nepeasee: 1, 4 — KoJIb1O YIVIOTHUTEJIbHOE

U3 HA0OMBKM; 2 — KOJIbLIO YIVIOTHUTEJIbHOE BUTOE; 3 — KOJIBLO YIVIOTHUTEJIbHOE

CJIOEHOE; S — cTakaH; 7 — MOAIMIHUK; 9 — BTyJaka; 10 — mmumHT; 11 — raiika; 12

— KoJmavyokK; 13 — mpoBoJioka Hep:xxaBewmas; 14 — koabuo, 15 — manxkera; 6, 8 -
KOJIbIIA YIUIOTHUTEJIbHbIE,

Ocooennocmu koncmpyxkuyuu nacoca HI[IIB-4/400PT

Hacoc mnenTpoOexHplii mokapHbId BbICOKOTO nmaBieHus HI(IIB-4/400PT
IIpEeIHA3HAYEH IS [T0Ja4M BOABI M BOJHBIX PACTBOPOB C MACCOBOW KOHLEHTPALMEH
TBepAbIX yacTul A0 0,5% Ipu X MaKCUMaJIbHOM pa3Mepe 3 MM.

Hacoc ycranaBiamBaeTcs B 3aKpbITBIX OTCEKAaX IMOXApHBIX aBTOMOOWIIEH, B
KOTOPBIX BO BpeMsl pab0Thl 00eCIIeYnBAETCS MOJIOKUTENbHAS TEMIIEpATypa BO3IyXa.

TexHuueckas XxapakTepucTuka npeacrasieHa B Tabmuua 13.

Taoauna 13 Texunueckas xapakrepucruka Hacoca HIIIIB-4/400PT

HanMeHoBaHMe nmapaMeTpoB 3HaueHue

Tun "Hacoca IIEHTPOOCKHBIM
4-xcTyneH4arblid

HomunanpHast wactoTra BpamieHus mnpuBojgHoro Baua, | 1800...3600%*
00/MUH.

HomuHanbHast mogada Hacoca, M°/c (J1/c) 0,004 (4)

Hamnop Hacoca B HOMMHAJIBHOM pexume | 400
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(Mp¥ HOMUHANBHBIX 3HAYEHUSAX TMOJAYM M  YACTOTHI

BpalleHus Baja), M, HE MEHee

[loTpebnsieMass MOIIHOCT, B HOMHUHAJIBHOM  pEXUME,

kBT (71.c.), HE Oonee:

- ipu pabdote ¢ ogauM ctBosiom CPB/I-2/300 27 (37)**

- ipu pabote ¢ nByms crBogamu CPBJI-2/300 35 (48)**

Koaddumument mnone3Horo AeicTBUS B  HOMHUHAIHLHOM

pexKUMeE, HE MEHEe 0,40

KaButannonsslii (KpUTHYECKHIT) 3amac Hacoca, M, He Oosiee | 5,0

MaxkcumManbHOe JaBiIeHne Ha Bxoae, MIIa (krc/cm) 0,59 (6,0)

Tun go3upyroniero ycTpomcTaa py4dHOE

YpoBeHb 03upOBaHUA IeHooOpaszoBaTenss mpu padore ¢ | 3,0+0,6

omHUM cTBOJIOM-paciibumaTenieM tuna CPBJI-2/300, % 6,0£1,2
120+2,4

Hanpsxkenue nutanns taxomerpa, B 11...30

["aGaputHbie pazMepsl, MM, He OoJee

- JUINHA 500

- [IIUPUHA 350

- BBICOTA 410

Macca (cyxas), kr, He OoJiee 50

[MPUMEYAHMUE: * 3nauenue yka3piBaeTcsi B 0003HaYE€HUHU HAcoca.
** 3HaueHue Mokaszaressi MOoTpedsIeMON MOITHOCTH MPUBEICHO ISl Hamopa
400 M, ipu paboTe Ha BOJIE.

[Toxapusiit Hacoc HIIIIB-4/400PT (Pucynok 59) coctoutr u3 COOCTBEHHO
LEHTpOOeKHOTO  Hacoca 16, HamopHoro  kojuiektopa 1, meHocmecutens 11,
penykropa 20 u manomeTpos 2, 10.

Co06CcTBEHHO Hacoc MPEACTABIISACT coboi [EHTPOOCIKHBIM
YETBIPEXCTYIIEHYAThI HACOC CO BCTPEYHO-PACIIOIONKEHHBIMH PAOOYMMHU KOJIECaMH,
OCEBBIM MOABOAOM IEPBOM CTYNEHU M OTBOMASIIMMHU YCTPOMCTBAMHU JIOMATOYHOIO
TUMa (HAPABJISIIOIIUMU anmapaTamu).

Hentpob6exkubiii Hacoc (Pucynox 60) cocTouT wu3 UMIUHAPUYECKOTO
Kopryca 1, 3akpeITOro C TOPLOB KpbIIKaMu 2, 16, 4YeThIpex HaNpaBISIOMIAX
anmmapatoB 9, 10, 13, 15 u derbipex pabGoumx kojec 11, 14, pacmoigoKeHHBIX Ha
Baiy 18.

B kopnyce 1 Hacoca BBINOJHEHBI MEPEBOAHBIE KaHAJbl, COEIUHSIONINE
OTBOJIAILIME KaHAJbl HAIPABJISIIOLIETO anmnapara 13 BTOpoi CTyINeHU C MOABOASIIMMU
KaHaJaMU TPETbEN CTYIIEHH, PACHOJIOKEHHBIMU B Kpbllke 2. B kppimke 16 Hacoca
YCTAHOBJICHA 3alllUTHas ceTka 19.

Paboune komeca 11, 14 BBINOJHEHBI C MOTYOTKPHITHIMUA LUIMHAPUYECKUMHU
JonaTtkaMmH - 0e3 mepenHero mnokpeiBatomero aucka. Koreca 14 ornuyarorest ot
kojiec 11 TombKO HampaBJICHUEM JIOMATOK. 3a30p MEXKIY TOPIAMHU JIOMATOK Pabounx
konec 11, 14 u nuckamu 21 unu kpeimkoit 16 Bennuunoit (0,3...0,4) MM (6e3 ydeta
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oceBoro jrodTa B TOIIMIUITHUKE) OOECTIEUMBACTCS MOAOOPOM PETYIUPOBOYHBIX
npokJianok 20.

Ban 18 macoca ycraHoBlIeH Ha ABYyX omnopax. B kadecTBe OJHOW OIOPHI
UCIIOb30BaHbl  JBa  OJHOPSAHBIX  pPAaJAUAIBHBIX  [IAPUKOIOJIIUITHUKA 3,
3aKpeIICHHBIX B KOpMIyce 6 W OTpaHUYMBAIONIUX OCEBOE MepemelieHre Baia 18. B
KaueCTBE BTOPOU OMOPHI Bajia UCIIOIb30BaH MOIIUITHUK CKOJIbXEHUS 12, cocTosIui
U3 JIByX BTYJIOK, BBITIOJHEHHBIX M3 HM3HOCOCTOMKOrO Marepualia, 00JaJaroliero
HU3KUM K03 (puimenTom TpeHus B Boje (cunuiupoBanubiii rpagut mapku CITI).

KoniieBoe ymnoTHeHue Bajia O0OECIEUMBAETCS CAJTbHUKOBBIM YIIOTHEHUEM,
COCTOSIIIMM K3 Habopa yIIOTHUTENbHBIX kosen 1, 2, 3, 4 (Pucynok 61),
MO)KMMAEeMbIX B OCEBOM HAINPABJICHUU HAXKUMHBIM KOJBIOM 5. {1 ciuBa yTeuek
yepe3 KOHIIEBOE VYIUIOTHEHHWE B CTakaHe 9 uWMeeTcsi JPEHa)KHOE OTBEPCTHE.
VYIIOTHEHUS MEXAY CTYNIECHSIMU - IIEJIEBOTO THUIIA.

IlepeBoHbIC KaHaIbl Hampapjswoniero ammnapara 10 4deTBepTod CTymHeHH
3aKaHYMBAIOTCSI  KOJBIIEBOM  KaMepoil, = OOpa30BaHHON  HAaNpaBISIONIUMHU
anmaparamu 10, 13, u coeIMHSIONICHCS C BBIXOJHBIM IAaTpyOKoM Ha Kopmyce |
Hacoca.

K BeIxOgHOMY maTpyOKy Hacoca KpemnuTtcs HamopHbIi kosuiektop 1 (PucyHok
59), Ha KOTOPOM YCTAHOBJIEH OJIMH HAMOPHBIN IApOBOl KpaH 4.
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Pucynok 59 O0mmit Bua Hacoca HIIIIB-4/400PT: 1 - HanopHbIil KOJUIEKTOP; 2 - MAHOMeETP Ha BbIxojae (60 krc/cm2);
3 — PYKOSITKA KPAHA BKJIKOYEHHS IKEKTOPA; 4 — KPaH HANOPHBIN; S — 0JIOK MHAMKALMM TaxoMeTpa; 7, 8 - ciuBHBIE
KPaHbl; 9 - pyKOAATKA MeXaHU3Ma yIpPaBJeHus CIMBHbBIMH KpaHaMu; 10 - manometp Ha Bxoae (10 krc/em2);
11 - menocmecurenb; 12 — gatunk Taxomerpa; 13 - ¢puianen HanmopHoro narpyoka; 14 - y3es noaBoaa neHoodpasoBareJis;
15 - mTynep nepenyckHoil marucrpanu; 16 - Hacoc neHTpoOexkHblil; 17 - TpyOKa Mmacjioyka3zareds; 18 - kpoHuTeiin;
19 - moaxymydra; 20 - peaykrop.

87



3
20 7 Y
19 Il ._gﬁg -

i

17 ' |

¥
|
\ |
|
|
)
_@_
Y 1
— N
pg———
’
(4] IS ;

16/ 15/ 14/ 13/ 12 A1 /10 [9 8 7 6

Pucynok 60 Hacoc nenrpo0dexnbliii: 1 - kopmyc Hacoca; 2 — 3a/THAA
KPBILIKA; 3 - IIAPUKONOAIIMITHUK; 4 — KOJIeCO HWINHAPHYECKoe Koco3ydoe; 5 —
MAaHIKeTa; 6 — KOPILyC 3a/{Held ONOPbI; 7 — IITYUEP APEHANKHOT0 OTBEPCTHS; 8 —
CaJIbHMKOBOE YIUIOTHeHHe BaJia; 9,10,13,15 - nanpasiasilonmui anmnapar;
11,14 - paGouee koJieco; 12 - onopa ckojbKeHus; 16 - mepeansia Kpbimka; 17 —
CTONOPHOE KOJIbLO; 18 - Bas; 19 - ceTka 3ammuTHas auck; 20 - npokJaaka;

21 - TUCK.
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Pucynok 61 CanbHuKOBOe yIJIOTHeHHe Basa: 1,2,3,4 -yIJIOTHUTE/IbHbIE
K0JIbLIA U3 HA0MBKH;S — KOJIbIO HAXKUMHOE; 6 - 0041T; 7 - BaJ Hacoca; 8 —



KOJIBIIO YILUIOTHUTEJIbHOE; 9 - cTakaH; 10 - KoIbIO YIUIOTHUTEIbHOE; 11 —
NMPOBOJIOKA KOHTPOBOYHAS.

Jasi camBa BOABI M3 TOJOCTEM Hacoca B HUXKHEH YacTU €ro Kopiyca
YCTaHOBJICHBI JBa IIapoBbix KpaHa 7 u 8 (Pucynok 59), ycTpoHCTBO KOTOpBIX
nokazaHo Ha Pucynok 62. O0a kpaHa OOBEAMHEHBI TATON W YHPABISIIOTCS OAHOU

pykosTkoit 9 (Pucynok 59).
1 2 3 4 5 6 2
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Pucynok 62 KpaHn ciiuBHOM: 1 - och; S - onopa; 7 - kopnyc; 8 - mapuk;
9 - mryuep; 10 - onmopa; 11 - Bryaka; 2,3,4,6 - KoJb1a yIUIOTHUTEIbHbIE.

Ha wnanopnom kosuiektope ycrtaHoBieH ttyuep 15 (Pucynoxk 59) s
COEIMHEHMs] Hacoca C LMCTEpHOM moxkapHoro asromoOmid. KamubpoBanHoe
OTBEpPCTHE AUAMETPOM 2,5 MM B HITYyLIEpE 00ECIIEUNBAET TOCTOSHHBI OOMEH BOJIBI B
HAacoce 3a CYET YACTUYHOI'O IIEPETOKA BOJBI U3 KOJUIEKTOPA B LUCTEPHY IOKAPHOIO
aBTOMOOWJIS, TIPEIOTBpAIllasi TEM CaMbIM MIEPErpeB Hacoca MpH HyJIeBOH moaaue (mpu
3aKPBITOM CTBOJIE-PACIBUIMTENIE WIIM HAIOPHOM KpPAHE).

TpyOonpoBoa, cCOeNUHSIOUMI NEPEnyCKHON IITyLUEp C UUCTEPHOM, SBISETCA
KOMMYHUKAIIMEH MOXKapHOTro aBTOMOOMIIS (B KOMIUIEKT IOCTABKU HAcOCa HE BXOJIUT).

[Tepenaua BpaleHus OCYIIECTBIISIETCS KOCO3yObIMHU KoJsiecamu 18, 5,4 u 13.
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Pucynok 63 MyJibTHILIHKATOP
1 — kpbIlIKa; 2 — mpokJIaaAKa; 3 — npoodka; 4, 5, 12, 18, — koseco
HWJINHAPUYECKoe Koco3ydoe; 8 — naTunk taxomerpa; 9 — porop; 10 — 6oat
noJbiii; 11 — mrynep; 14 - tensioooMennuk; 15, 19 - Baa. Koabna
ymuaotHuteabHbie 'OCT 18829: 6 - 025-030-30; 16 - 010-013-19.
B macnsHol BaHHE peyKTopa YCTaHOBJIEH TEIII000MEHHUK 14, cocrosmmit u3
JBYX OpEOPEHHBIX aTIOMUHUEBBIX TpyOok 1 (PucyHok 64), BHYTph KOTOPBIX
MO/IAETCsI OXJIAKAIOIIAs BOJIAa U3 IIEHTPOOEKHOTO HAcOoca.
Cmaska 3y04aThIX KOJIEC M MOJIIMITHUKOB MPOU3BOAUTCS pa3OpbI3rMBAHUEM.
VYpoBeHb Maciia B HacOCe KOHTPOJIMPYETCS MO YPOBHIO Maciia B IPO3payHOil TpyOke

17 (Pucynok 59) u [OKEH NOANEPXKHBATBCA MEXAY JABYMs pHUCKaMU Ha
KpoHIITEWHE 18.
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Pucynok 64 Temnoo0MeHHUK
1 - Tpy0a; 2, 6 - KoIbLO; 4 - duraHen; S - HaKIaAKa; 7 - KPbINIKA;
8 - kopnyc peaykropa; 3, 9 - KoJabIa YIVIOTHUTEJIbHBIE.

He nomyckaercs paborta Hacoca mpH JaBieHUM Ha Bbixoze Ooisee 4,9 Mlla
(50 krc/cM”) MM TIpH Y4acTOTe BpaIeHHs Bana Hacoca Gomnee 7000 06/MuH.

Hacoc pomkeH ycTaHaBIMBATBCS B 3aKPBITBIX OTCEKAaX  IMOKApPHBIX
aBToMOOUJIeH, B KOTOPBIX BO BpeMsl pabOThl 00€CIeunBaeTCs TMOJOKUTEIbHAS
TeMIiepaTypa.

Hampasnenue BpaiieHusi IpUBOJHOTO Bajia HacOCa OJDKHO OBITH MO YaCOBOM
CTpEJIKE, €CITU CMOTPETh CO CTOPOHBI MoayMydThl 19 (Pucynok 59).

Jl1is mpeioTBpaIeHus eperpesa BoIbl B KOPITyCe HACOCa BHICOKOTO JTaBJICHHUS
OHM OOBIYHO OCHANIAOTCS TEPENyCKHBIM KJIAllaHOM, KOTOPBIE MOTYT OBIThH
Pa3IMYHON KOHCTPYKLUU.

PaHee Ha Hacocax 3TOTO THIA YCTAHABIMBAINCH HATIOPHBIC 3aBUKKHA B BUJC
mapoBbiX KpaHoB. I[llapoBbie KpaHbl — JI€BBIH M TMpaBbli — OOBEAMHEHBI C
YEPBSYHBIMU PEIYKTOPAMU, UJIEHTUYHBI MO KOHCTPYKIMU U OTIMYAIOTCS TOJIBKO
BapUAHTOM COOPKHU. Y CTPONCTBO MIAPOBOTO KpaHa MOKa3aHO Ha PucyHOK 65.
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Pucynok 65. Hanopnslii maposoii kpan HIIIB -20/200: 1 — xopmyc; 2 —
map; 3 — ¢roporiacroBoe KoJblo; 4, 5 — pe3MHOBbIE YIVIOTHUTEIbHbIE
KOJIbIIa; 6 — YepBsK; 7 — cerMeHT YepBAYHOI0 KoJieca; 8§ — ochb

B xopnyce 1 kpana momemen map 2 ¢ orBepctueM. [llap repmernsupoBan
(TOPOIIIACTOBBIMU KOJIbIIAMHU 3, KOTOPbIE NPMKUMAIOTCS K IIapy PE3UHOBBIMU
KoJipliaMu 4,5.

Ha ocu 8 kpaHa 3aKpemnyieH CErMeHT 7 4epBAYHOrO KoJjieca. OH MPUBOIUTCS B
JBI)KCHUE MAaXOBUKOM (Ha YepPTEkKEe HE MOKa3aH) yepBska 6.

Takoe TeXHUMYECKOE pelleHHe oOJier4yaeT OTKPBITUE 3aJBUWXKKH, HO
3HAYUTEIBHO YCIOKHIET KOHCTPYKIHUIO, IO3TOMY B JTaJIbHEMIIIEM OT MCIOJIb30BAHMS
YEPBAYHOIO PEAYKTOPA OTKA3AIKCH.

KoHTpoJIbHBIE BOIIPOCHI
1. IlokapHbIii HACOC BBICOKOTO AABJIEHUS — ONPEACIICHUE.
2. IMpuanummaneHas cxema Hacoca HIITIB-20/200. IToscHUTH KOIUYECTBO
CTYNEHEN U HAIPABJICHUS [TOTOKOB.
Oco0eHHOCTH KOHCTPYKIIMH IIAPOBOT0 HATIOPHOTO KpPaHa C PeIyKTOPOM.
4. MexaHn3M OTKIIOYEHUS BaKyyMHOro Hacoca. CxemMa W NIPUHLHI
JIEUCTBUSL.
5. llpunuunuaneHas cxema Hacoca HIIIIB-4/400. IlosicHUTh KONMMYECTBO
CTYIICHEHN U HalPaBJIECHUE ITIOTOKOB.
6. Kianan nepenycknoil. Haznauenne. Cxema. [lpuniun neicTpus.

W
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KoMOuHMpOBaHHBIE NT0KAPHBIE HACOCHI.

Hacocel moxapHble KOMOWHHUPOBAaHHBIE — OTO HACOCHI, COCTOSIIUE W3
MOCJIEAOBATEILHO COCAUHEHHBIX HACOCOB HOPMAJILHOTO M BBICOKOIO JABJCHUSA U
HMMEIOIIUX OOIIUKA MPUBO/I.

KoMOMHUpPOBaHHBIMU TOXAPHBIMU HACOCAMU HA3bIBAIOTCS HACOCHI, KOTOPHIC
MOTYT TMOJaBaTh BOAY MOJ HOpMalbHbIM (Hamop na0 200 M.B.C.) U BBICOKUM
nasienueM (Harmop ot 200 go 500 m.B.c.).

KoMOuHupoBaHHBIE HACOCHI MOTYT paboOTaTh B TPEX PEXKUMAX: B PEKUME
HOPMAJILHOTO [IaBJICHUS;, B PEXKUME BBICOKOTO JIABJICHHS; U B KOMOMHHPOBAHHOM
pexuMe, Korja nojladyy OrHeTyIIalero COCTaBa OCYIIECTBISIOT OJHOBPEMEHHO IO
HOPMaJIbHBIM U TIOJI BBICOKUM JJABJICHHEM.

B HacTosiiee BpeMs CylIECTBYIOT HACOCHI COOCHOM U HECOOCHOM CXEM.

[Ipr cOOCHOI CXEMe CTYIEHb BBICOKOI'O JIaBJICHUS PACIIONaracTcsi Ha Baily
CTYIIEHH HOPMAJIBHOTO AABICHUS, U, KaK IIPABUIO, HE OTKIIOYACTCS , T.e. pabouee
KOJIECO CTYINEHHU BBICOKOTO JIaBJICHUS BCET/Ia BpalllaeTcs Ipu paboTe Hacoca.

[Ipu HECOOCHOM cXeMe CTYINEHb BBICOKOTO JIABJICHUS PACIOaraeTcs OTIeIbHO
OT CTYNEHU HOPMAJIbHOTO [JIaBJICHUSI M TMPUBOJUTCS B  JBMIXKEHHE OT
MYJIBTUILIMKATOPA (MOBBIIAIOIIETO PEAYKTOPA).

[Ipn ananu3e mnpuHIMNA JEUCTBUS KOMOWHHMPOBAHHBIX HACOCOB Ba)XHO
paccMOTpeTh JBa pekuMa paboThl: paboTa B peXUME HOPMAIBHOTO JAaBJICHUS U
pabora B KOMOWHUpOBaHHOM pexume. I[lotomy uyrTo pabota Hacoca B
KOMOWHHPOBAaHHOM PEXKUM OTJIMYAETCS OT pabOThl HAacoca B PEXUMa BBICOKOTO
NABJICHUS] TOJBKO HAJWYUMEM [apajuleIbHOW MMOJayud BOABI IOJ HOPMAaJbHBIM
JABJICHUEM.

CoocHass cxema KOMOMHMPOBAHHOTO HAacoca OTJIWYAETCS MPOCTOTOU
KOHCTPYKIIUM U MUHUMAJIbHBIMH TabapuTaMu, HO BCIEJCTBHUE TOTO, YTO CTYICHb
BBICOKOT'O JaBJICHUS BpAIaeTCsl BCEr/a, pacxoj MOIIHOCTH Ha €€ MPUBOJI HECKOIBKO
camxkaet KIIJ[ nacoca.

CryrnieHb BBICOKOTO JABJICHUSI MPU COOCHOM CXEeME MOXKET OBbITh BUXPEBOTO
unu 1eHtpodexknoro tuna. Ilpu pabore KOMOMHHUPOBAHHOTO HAcoca C BUXPEBOU
CTYIEHBIO BBICOKOTO [IaBJICHUSI B PEXKUME HOPMAJIbHOTO [IaBJICHUS HalopHas
MOJIOCTh BUXPEBOM CTYMEHH BBICOKOTO JIaBJICHUS COCAMHSETCS C BCachbIBaroleh
MOJIOCTHIO ATOM ke CTYNEHH, T.€. paboTaeT B pexxume rnepernycka. Buxpesas cTyneHb
BBICOKOTO JIaBJICHUS B PEKUME TepenycKa MoTpeOIsieT MUHUMAaIbHYI0 MOIITHOCTh Ha
MPUBOJI CTYINEHU BBICOKOTO JABJICHUS (CM. HAMOPHYIO XapaKTEPHUCTHKY BUXPEBOTO
Hacoca).

[Topsimok pabOTHI TAaKOTO HAcOoca MOXKHO PAacCMOTPETh Ha MpPUMEpEe Hacoca
GODIVA WTA30-10. B pexume HoOpMalibHOTO JaBieHus (PucyHok 66)
CEJIEKTOPHBIN KJIalaH 3 OTKPBIT, M BOJA LHUPKYJIUPYET B CTYNEHH BBICOKOTO
JABJICHUSI TIO KpyTy GUIBTP CTYIIEHH BBHICOKOTO JaBjieHus 4, BcachlBarolas MoJIOCTh
CTYNE€HW BBICOKOTO JIABJICHHS, HANoOpHas TOJIOCTh BBICOKOIO  JIaBJICHUS,

° B mpuHIUIE MOXKHO CACIaTh M MEXaHH3M OTKIIOYEHHS COOCHOM CTYNEHH BBICOKOTO JABJICHHS, HO 3TO
YCIIO)KHUT HACOC U TaKO€ TEXHHUYECKOE PEIICHHE HE SIBIsETCA Ienecoo0pa3HbiM. KoHCTpyKIMit HACOCOB TaKoiM CXEMBbI
HE CYIIECTBYET.
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CEJIGKTOPHBIN KiamaH 3, (UIbTp CTYNEHHW BBICOKOTO naBieHus. llonoxenue
3aJIBUKKHA BBICOKOTO JaBleHHUA 9 0e3pa3iuyHO, B €€ OTKPBITOM IIOJIOKEHUU
BO3MO’KHA 110/1a4a BOJIBI 110/ HOPMAJIBHBIM JIaBJICHUEM HA PYKaBHYIO KATYILKY.
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Pucynok 66. Cxema padorsl Hacoca GODIVA B pe:xkume HU3KOT0
naBJeHus: 1 — cTyneHb BHICOKOTO JaBJeHUs (BUXpeBas); 2 —
NpeA0XPAHUTEbHBIN KJIAaNaH; 3 — CeJIeKTOPHBbIN KiIanaH; 4 — QUJIbTP CTyNeHH
BbICOKOIO 1aBJIEHHsI; 5 — TepMoKIanaH; 6,8 — Hanmopubie 3aaBu:kkn HIL; 7 —
crynenb HJ/I; 9 — 3apBuKKa BbICOKOTO AaBjaeHus; 10 — KpaH BO3AyIIHOM
NMPOAYBKH PYKaBa BHICOKOIO IaABJIEHMUSI.

B komOuHupoBaHHOM pexume (PucyHok 67) Boay MOA HOPMaJbHBIM
JABJICHUEM IOJAIOT Yepe3 3aJABUKKH HOPMAJIBHOTO AaBiieHHus 6 u 8. CenmeKTOpHbIN
KJIAllaH 3aKpbIT, CTYIEHU HACOCAa BKIIOYEHB! IIOCIENOBATEIBHO, BOJA IIOJ
HOPMAaJbHBIM JIaBJICHUEM M3 CTYNEHW HOPMAJIBHOTO [ABJICHHS IIOCTYIIA€T 4Yepe3
¢unbTp 4 BO BCACHIBAIOLLYIO IMOJIOCTh CTYNEHU BBICOKOTO AaBieHus 1. B ctynenu
BBICOKOT'O  JaBJICHUs JABJICHHE BOJBI IIOBBIMIACTCS W Jajee 4epe3 3aJABUKKY
BBICOKOT'O JaBJICHUS 9 OHA OCTYINAET HA PYKaBHYIO KaTYILKY.
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Pucynok 67. Cxema padorsl Hacoca GODIVA B KOMOMHUPOBAHHOM
pexuMe: 1 — cTynmeHb BBICOKOIO 1aBJeHUs (BUXpeBas); 2 —
IPeIOXPAHUTEIbHBIN KJIANAH; 3 — CeJIEKTOPHBIN KJIanaH; 4 — QUILTP CTyIIEHH
BbICOKOI'0 IaBJICHHS; S — TepMOKIanaH; 6,8 — HanopHbie 3aaBukkn H/L; 7 —
crynenb HJ/I; 9 — 3apBusKKa BbICOKOT0 AaBjaeHus; 10 — KpaH BO3AyIHIHOM
MPOAYBKH PYKaBa BHICOKOI'O IABJICHUS.

IIoCKOJIBKY CTyNE€Hb BBICOKOTO IABJICHHs IIPH COOCHOM CXEME Bpallaercs ¢
TOM K€ CKOPOCTBIO YTO WM CTYIIEHb HOPMAJIBHOI'O IABJIICHUSA TO I yBEIWYCHUS
JaBJICHUs OOBIYHO UCHOJIB3YIOT HECKOJIBKO MOCIEA0BATEIBHO BKIIFOUEHHBIX pabounx
KOJIEC, CBA3aHHBIX MEXIY CO00I uepe3 HallpaBIIsIOIINe alnapaThl.

[Topsimok paGoThl KOMOMHUPOBAHHOTO COOCHOTO Hacoca C IEHTPOOSKHOU
CTYIIEHBIO BBICOKOI'O JaBJIEHUS MOXKHO pacCMOTpPETb Ha MpUMEpPE Hacoca
ROSENBAUER cepuu NH (Pucynoxk 68).

B pexnme HOpMabHOTO JABJIEHHS BOAA U3 CTYIIEHH HOPMAJIBHOTO JAaBJICHUS
| moctymaer Ha HamoOpHBIE 3aABUKKM HOPMAJIBHOTO JABJIEHUA 2. YTEUKH 4epe3 Bajl
pabouero KkoJjieca OTBOASTCS U3 MOJOCTU CTYNEHU BBICOKOTO JABJIEHUS  yepe3
npeHaxHbIi kpaH 10.

B komOuHupoBaHHOM pexume (PucyHok 68) BoJa M3 CTYNEHH HOPMAaJIbHOIO
JABJICHHUS 3 MOCTYNAaeT Ha 3aJBHKKM HOPMAJIbHOTO JaBjeHus 2 U yepe3 kpan H/I-
B/l 9 BO BcachIBarolyro MOJOCTh CTYIIEHU BBICOKOTO JaBlieHUA. JI[peHa)KHbII KpaH
10 3akpeIT. B mosocty BEICOKOTO aBJIEHUS IaBJICHHUE BOJIBI BO3PACTAET U Jlajiee OHA
MOCTYIAEeT B HAMIOPHBII MaTpyOOK BBICOKOTO JaBJICHUS 5.

B HecoOoCHOM cXeMe CTyIeHb BBICOKOIO JAaBJICHHUS BKIKOYAKOT Yepe3
MYJIbTUILTAKATOP, YTO MO3BOJISIET 3HAUUTEIIBHO YBEIUYUTh JABJICHUE BOJbI, 32 CUET
YBEJIMYECHHSI CKOPOCTH BpalieHusi pabodyero Kojeca CTYNEHH BBICOKOTO JABIICHUS.
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[IpuBO CTymeHU BBICOKOTO JIaBJICHUSI MOXKET ObITh OTKJIIOYEH, YTO HE CHUMKAET
KIIJI Hacoca B pexxrMe HOPMaIbHOTO JIaBJICHUS.
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Pucynok 68 Cxema padorsl Hacoc ROSENBAUER B pexume
HOPMAJILHOTO JABJICHUS:

1 — BcacpIBaouii NaTpPy0OK; 2 — HANOPHBIA NATPYOOK HU3KOI0
AaBJieHUus; 3 — padouee K0J1eCO CTYIIEeHH HOPMAJILHOTIO AaBJieHus; 4,6,7 —
padoyee Ko0J1eCO CTYIIEHH BbICOKOI'O JaBJICHUA; S — HANIOPHBII NAaTPy0OK

CTYIIEHU BBICOKOI'O JAaBJieHUs; 8 — 3aaHsAsA onopa Baja; 9 — kpan HA-B/I; 10 -
KpaH JapeHaxa crynenu B/[; 11 — nepeansst onopa BaJsia; 12 — paj padounx
KO0JIeC HACcOCa; HANPABJISIIOIIME alllapaThl YCJI0BHO He NOKA3aHbI.

CyIecTBEHHBIM  HEJIOCTAaTKOM HECOOCHBIX CXEM SBIIICTCS YCIOKHEHHUE
KOHCTPYKIIMM Hacoca H3-3a HAJIMYHMS MYJIbTUILUIMKATOpa W MY(PThI BKIFOYCHUS.
ITockonbKy Bpamaromieecss ¢ OOJBIION CKOPOCThIO pabodee KOoJIeCO CTYNEHU
BBICOKOT'O JaBJICHHS 00J1ajiaeT OOJIbIIMM MOMEHTOM HWHEPIUU MPEAMOYTUTEIEHO
BKJTFOUCHHUE CTYIIEHU BBICOKOTO JABJICHHS Yepe3 PpUKITMOHHYI0 MyPTy, Ha KOTOPOM
MOIJIM OBl TaCUThCS KPYTWIbHBIE KOJEOAHUS CHCTEMbl, HEM30EKHO BO3HHUKAIOIIUE
P TIPUBO/IE HACOCA OT ABUTATEIIS BHYTPEHHETO CrOPaHUSI.

PaboTy KOMOMHHPOBAaHHOTO HAcOCa HECOOCHOW CXEMBI MOYKHO PaccMOTPETh
Ha npumepe Hacoca [THK-40/3 (Pucynok 70). B pexxume HOpMalIbHOTO AaBICHUS
CTyINeHb KyJaukoBas (win ppukiuonnas mydra Ha Hacoce HIIITK-40/100-4/400) B
MYJIBTHIUIUKATOpPE 2 BBIKIIOUEHA. BpailieHne Ha CTyneHb BBICOKOTO JIaBJICHUS HE
nepeaaeTcsi, HaCOC HOPMAJIBHOTO JIABJICHUS aHAJIOTUYHBIN MO0 KOHCTPYKIIUUA HACOCY
[TH-40, momaer Boay mMOA HOPMaJbHBIM JaBICHUEM B 3aJBIKKH HOPMAaJIHHOTO
nmaBieHud 7, 8, 9.
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Pucynok 69. Cxema pa6orsl Hacoca ROSENBAUER B KOMOMHUPOBAHHOM

pe:xnMme:

1 — BcacpIBaouii NaTpy0OK; 2 — HANOPHBIA NATPYOOK HU3KOI0
nAaBjeHus; 3 — padoyee K0JiecO CTylleHM HOPMAJIBLHOTO AaBjenns; 4,60,7 —
padoyee Ko0J1e€CO CTYIIEHH BbICOKOI'0 1aBJICHHS; S — HANIOPHBII NaTPy0OK

CTYIIeHU BBICOKOIO JaBJieHus; 8 — 3aaHsAs onopa Baja; 9 — kpan H/A-B/I; 10 —
KpaH JapeHaxa crynenu B/[; 11 — nepeansist onopa BaJsia; 12 — paj padoumx
KO0JIEC HACOCA; HATIPABJISIIOLINE ANNAPATHI YCJIOBHO HEe MOKA3aHbI

B kOMOMHMpPOBAaHHOM pEXHME BKIIOYAIOT MYy(PTy B MYJIbTUIUIUKATOpE 2.
KpyTamuii MOMEHT uepe3 MIECTEPHH MYJIbTUILUIMKATOPA CO CTYNEHUW HOPMAaIbHOTO
JABJIEHUS TNIEPEAcTCs HAa CTYIIEHb BBICOKOTO JaBiieHUsA. brarogapst yemy CKOpOCThb
BpallleHMsI Bajia CTYNIEHU BBICOKOTO JaBJICHUS T0XOAUT 10 6200 00/MuH.

Boga co crynmeHM HOpPMalbHOrO JaBJIEHHUS IOCTYyNaeT B  3aJBUXKKU
HOPMAJIBHOTO JaBJeHUs 7, 8, 9 U BO BCACHIBAIOUIYIO MOJOCTh CTYNEHU BBICOKOTO
nasneHus 5. [locne cTyneHW BBICOKOTO JABJIEHUS BOJBI O]l BHICOKUM JaBICHUEM
MOCTYMAaeT B 3aJBWXXKY BBICOKOro JnaBiieHus 6. IleperpeB cTymeHU BBICOKOTO
JABJICHUS MTPEeIOTBpaIaeTCs UPKYJIALMEN BOIbI Yyepe3 KaauOpoBaHHOE OTBEpCTHE 4
1o OalimacHOMY KaHaiy.

B pexumMe BBICOKOTO MAaBJIEHHS CTYIIEHM HHU3KOTO M BBICOKOTO JIABJICHHUS
KOMOWHHPOBAaHHBIX HACOCOB BKIIIOYEHBI TIOCIEOBATENIBPHO, BOJAa U3 CTYICHH
HOPMQJIBHOTO JAaBJICHUSI MOCTYNAaeT Ha BXOJ CTYIIEHM BBICOKOIO JIaBJICHUS,
COOTBETCTBEHHO JABIICHUE CTYIICHEN CKJIaJbIBACTCSI.

B pexuMe HOpManbHOrO MOAaBJICHHS CTYII€Hb NPUBOJ CTYINEHU BBICOKOIO
JIABJICHUSI B HACOCE HECOOCHOM CXEMBbI OTKIIOYAIOT C MOMOIIBI0 My(DTHI ¥ Ha paboTy
CTYIIEHU HOPMAJIbHOTO JABJICHUSI OHA HE BIIUSIET.
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Pucynoxk 70. Cxema padorsl Hacoca IIHK-40/3: 1 — cryneHb HOpMaJILHOIO
AaBJICHHSA; 2 — MYJbTHILIMKATOP ¢ MyQTO# BKIIOYEHHS; 3 — BaJI IPUBOJAA

Hacoca; 4 — kKaJJuOpoBaHHOE OTBEpPCTHE (KUKJIEP) HA 0aliIaCHOM KaHaJie; S —

CTYIIeHb BBICOKOI'O IaBJIeHHS; 6 — HAaMOpHAasi 3aJIBM/KKA BHICOKOTI'0 aBJIeHus; 7,

8,9 — HanmopHbIe 3aABHKKH HOPMAJIBLHOTO AaBJjieHus; 10 — kpaH nmeHocmecuTe st ;
11 — comuio nenocmecureds; 12 — gozarop neHocmecuresis; 13 — o0paTHbIi

KJIANIAH MeHocMecHuTeis1; 14 — BcachIBalOIMi NATPYOOK CTYIIeHH HOPMAJIbHOT0

AaBJICHHS.

JlaBneHue CTymeHHM BBICOKOTO  JaBJIEHHS OOBIYHO  OTPaHUYUBACTCS
IIPENOXPAHUTEIBHBIM KJIAMIAHOM, IEPErpeB HAacoca MNPEJOTBPAIIAETCA, KAK YXKe
TOBOPHUJIOCH BBIIIIE, IIUPKYJISIIMEH )KUIKOCTH uepe3 OaiimacHblil kaHan (PucyHok 70).
JIn0o myTeM MCHOJIb30BaHUs aBTOMATHUECKOI0 MEPEyCKHOTo KianaHa (PucyHok 71,
Pucynox 72) unu aBTomMaruueckoro tepmokianana (Pucyrok 73).

[Tepenycknoit kimaman (IIK) oOecrieunBaeT YacTUYHBIM MMEPETOK BOJBI U3
Hacoca B HUCTEPHY MPH 3aKPhITHIX BEHTUJISIX WM BBIKIIFOUEHHBIX MOKapHBIX CTBOJIAX
B LIUCTEPHY, NMPEAOTBpaIlas neperpeB Hacoca. OH Takke MOXKET yNpaBiATh pabOTOM
OTCEUYHOTO KJIalaHa, MepeKpbIBAIOIIET0 NOCTYIVIEHUE IEHO00pa30BaTes B HACOC.

Ha Pucynok 71 nmoka3zana cxema IIK nacoca HIIIIB — 4/400 st ciydast, koraa
CTBOJIbI OTKJIFOYEHBI, HACOC pabOTaeT, U U3 KOJJIEKTOpa 1 HET MOCTYIJIEHUS! BOABI B
pykaBHble JuHUKU. CHIION TPYKUHBI HA OCU 3 (Ha CXEeME€ HE MOKa3aHa) 3acJIOHKa 9
IepemMenieHa B TOPU30HTAIBHOE MOJIOKEHUE. B 3TOM MonokeHnu ynopom 4 KianaH
6, YKpETUICHHBIN Ha pblyare 7 OTKPOET OTBEpCTHE B ImTylepe 5. Boga B HeOObIIIOM
KOJIM4YecTBE OyJIeT MepeTeKaTh U3 MOJ0CTH A KOJUIEKTOpa MO OTBEPCTUIO MITyLEpa 5
yepes3 MPUBOJI OTCEYHOT0 KJIalaHa B IIUCTEPHY MOKapHOTO aBTOMOOWIISL.
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Pucynok 71. Knanan nepenycknoit 1 — koJ/u1eKTOp; 2 — KOpIyc
KjIanaHa; 3 — ocb 3aCJIOHKH; 4 — yIop; S — mTynep ¢ OTBepcTHeM; 6 —
KJanaH; 7 — pblyar; 8 — ocb pbryara; 9 — 3acjioHka

[Ipu BKJIIOYEHUH CTBOJIOB B pabOTy MOTOK BOJbI CHU3Y EPEMECTHUT 3aCIIOHKY
9 B MOJIO’KEHHE, YKa3aHHOE ITYHKTUPOM. Phruar 7 cuitoil npyXuHbl (OHA HE TIOKa3aHa)
Ha OCH § KJamaHoM 6 IEepeKpoeT OTBEPCTHE B IITYLEPE S5, IPHU 3TOM MNEPETEKAHUE
BOJIbI IPEKPATUTCH.

VYerpolictBo nepenyckHoro kinanaHa Hacoca HIITK-40/100-4/400 noka3zano Ha
Pucynok 72. VYcunue npykussl 4 obecrieurBaeT OTKPHITUE KJlalaHa MpU J1aBJICHUU
cebime 20 kr/cm’.  [To3ToMy mpH paGoTe OJHOM CTYNEHH HOPMAJTIBHOTO IABIICHUS
KJIallaH 3aKpbIT M OTKPBIBAETCS TOJIBKO ITOCJIE€ BKJIKOYEHMS CTYINEHU BBICOKOIO
JaBJICHUS.
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Pucynok 72 Kinanan nepenycknoit Hacoca HIIITK-40/100-4/400: 1 —
IITyHep; 2 — KOJbUO YIUVIOTHUTEIbHOE; 3 — MPOKJIAJAKH PeryJIupoBoYHbIe; 4 —
NPY:KUHA; S - KJIanaH; 6 — NPOKJIAIKA YIVIOTHUTEIbHASA; 7 - BTYJKA
[Ipn meperpeBe Hacoca TEPMOKJIANIAH MEPEMYCKAET XKUIAKOCTb W3 CTYIIEHH
Hacoca BO BCACBIBAIOIIMI MAaTPyOOK CTYNEHHW HOPMAJIbHOTO JABJICHMS, B LIUCTEPHY
WM Ha 3eMiro. lIpennoyturenbHbIM SBISETCS NEPENYCK BOABI B IIUCTEPHY, HO B
TaKOM CJIydyae BO3MOXKHO 3arps3HEHHE BOJbI B LUCTEpHE MEHOOOpa3oBaTesieM NpHU
1107ja4e BO3YIIHO-MEXAHUYECKOU ITEHBI.
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Pucynok 73. Il puHuunuaJbHasi cCXeMa TEPMOKJIANAHA: a — MOJIOKeHHe
«3aKPBITO»; 0 — MOJI0KEHUE OTKPBITO»; 1 — KOpIyC; 2 — BUHT
peryJaMpoBoYHbIii; 3 — KiaanaH; 4,9 — KOJbLO YIVIOTHUTEIbHOE; 5 — KOJIBIIO
CTONOPHOE; 6 — Mpy:KkUHA; 7 — TEPMOCTAT; 8 — KOJIbIO cTOnOpHoe; 10 —
pe3nHoBasi 000/104Kka TepmocTaTa; 11 — ok Tepmocrara; A — Ha ¢imB; b — ot
CTyNneHHu Hacoca; B — k 1aTuuky neperpeBa wiu Ha cjiuB I' — HanoJIHUTENIb
TEpMOCTATA.

[IpyHMn nelcTBUS TEepMOKJIAnaHa OCHOBAaH Ha MCMOJb30BaHMM 3 dexTa
pacUIMpEHUs] HAMOJHUTENSI TepMocTaTa 7, KOTOPbIA MPU HArpeBe pacuiupsieTcs,
4yepe3 pe3nuHoBYI0 00010uKy 10 Bo3aelcTBYyeT Ha MITOK TepMmocTtata 11, BeITadkuBas
ero 3 kopmnyca 1 tepmocrara. IIpu 3TOM TepMocTar M KiamaH 3 MepeMENIAIOTCs
BHM3, C)KUMasi NpyXuHy 6. OTBepcTHUs] B BEPXHEW 4acTH KJiamaHa 3 COBIAJAIOT C
orBepcTUsIMU A ¥ B M Boja cO CTyleHHM HOPMAJIbHOI'O JABJICHHS Yepe3 MPOTOUYKY B
HIDKHEH 4YacTH KiamnaHa (He3allTpuxoBaHas 4acThb) ciuBaercs. [lpu oxnaxaeHuu
HAcoca HaIlOJIHUTENIb YMEHBIIAeTcd B OO0beMe, MOJA JEHCTBHEM pazKuMaroueics
IIPYKUHBI IITOK BO3BPAIIAETCS B UCXOJHOE MOJIOKEHHE, a KJIanaH 3aKpbIBaeT MPOXOA
BOJIE.

Hoowcapuwtit nacoc komounuposannwtit ITHK-40/2
[Toxxapubiit Hacoc [THK-40/2 (Pucynok 74) siBnsieTcs HEHTPOOEKHO-BUXPEBBIM
JBYXCTYIIEHYATBIM HACOCOM C TOPH30HTAIBLHBIM PAaCIOJIOKCHUEM Bajla U MPUBOIOM
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OT JIBUTATEJS TIOKAPHOTO aBTOMOOMIISL.

Crynenr HOpMmanbHOro pgaBieHus (Q = 40 n/c; H =0,981 Mlla) —
MPECTaBIIAECT COOOM IEHTPOOESKHBIA HACOC C OCEBBIM MOABOJIOM U OJHO3aBUTKOBBIM
CIIMpaJbHBIM OTBOAOM. Hacoc CTynmeHM HOPMAJIBHOTO JAaBJIECHUSA  SABJISJICS
KOHCTPYKTHBHBIM ~ aHAJIOTOM CEpUHHO Bbllyckaemoro Hacoca [IH-40YA ¢
UCIIOJIb30BAaHUEM Psiia YHU(DUIIUPOBAHHBIX y3JI0B U JIeTajCH.

Crynens Bbicokoro nasnenus (Q = 1,6 n/c; H = 3,43 MIla) — npexacrasisiet
co00if BHUXpPEBOM HACOC 3aKpbITOrO TUNA C MepuepUilHbIM KaHAJIOM U
TAHT€HIHAIBHBIM TOJBOJAOM M OTBOJAOM. BoOJia K CTyNEHH BBICOKOTO JaBJICHUS
MOIBOJIUTCS W3 HAMTOPHOW TOJIOCTH CTYNIEHH HOPMAJIBHOTO JABJICHUS MO 0OBOJTHOMY
KaHaTy ¢ ceTdaThiM GuiabTpoM. OTBOJ BOJBI HA TIEPEMYCK WM B PaOOYYIO JTUHUIO —
yepe3 KpaH MEePEKITIOUECHUS PEKUMOB «BBICOKOE JABJIICHUE — HOPMAJIbHOE JABIICHUEY,
YCTaHOBJICHHBIM Ha KOPITYyCE HACOCA.

Martepuas KOpHYCHBIX JeTajeil — uyryH, pabodero Kojieca CTEIEHU
HOpMasibHOTO naBienust 17 —cmnaB AJI9B, paGodero kojeca CTENEHH BBICOKOTO
napyieHusa 5 —cranb X18HIT. Bas Hacoca kpenuTcesl B IBYX HMIAPUKOIOAITUITHUKAX
3 u 15, nogmmnuuk 15 pasmeniaercs B CeUMaTIbHOM NPWIMBE MNEPEIHEN KPBIIIKH
Hacoca.
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Pucynok 74. Ilo:xkapubiii Hacoc komOuHupoBanHbii ITHK-40/2:

1- pranen npuBoaa; 2 — NpUBOJA TAXOMeTPAa; 3 — MOAIIUITHUK
LIAPUKOBBIN; 4 — YILIOTHEHHE BaJia padouero KoJseca (HaduBKa); S — BUxpeBas
CTYIIeHb BBICOKOIO JABJICHUSI; 6 — KPaH NEePEeKJIIYCHHUS PEKUMOB «BBICOKOE
AaBJICHHE - HOPMAJIbHOE aBJIeHue»; 7 — ceTyarbiii uiabTp; 8,9,10 — 3aaBUKKH
HOPMAJILHOIO JaBJjeHus; 11 — kpan nenocmecuresi; 12 — comno
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neHocmecuress; 13 — mo3arop neHocmecuresisi; 14 — o0paTHbli KiIanax

neHocMecuresisi; 15 — moAMIMNMHUK MAPUKOBBIH; 16 — yIuioTHEeHHe BaJia
padouero koJsieca (pe3sMHOKApPKACHAasi MaH:KeTa); 17 — neHTpoOeKkHasA CTylIeHb
HOPMAJILHOIO JABJIEHUS; HACOC NMOKA3aH B Pe;KUMe HOPMAJIbHOTO IaBJICHH.

Pabouee koseco 5 BUXpeBOM CTyNEHU BBICOKOTO JaBJIeHUs] HE 3a)UKCUPOBAHO
Ha BajJy B OCEBOM HaIpaBJE€HUU U UMEET IUIABAIOIIYIO TTOCATKY. ITO MO3BOJISIET EMY
CaMOYCTaHaBJIMBATbCS OTHOCHUTEIBLHO TOPIIOBBIX MOBEPXHOCTEH OOKOBBIX BCTaBOK.
JIJisi ypaBHOBEIITMBAHUS OCEBOM CHWIIBI, ACHCTBYIOIICH Ha pabodee koyeco pabodee
KOJIECO IIEHTPOOCKHOM CTYNEHH, OHO UMEET Pa3rpy30YHBIC OTBEPCTHUS, a B OOKOBBIX
BCTaBKaX BBITIOJIHEHBI KOJIBIIEBbIE KAHABKHU (M0 OJHOU C KaXJ0W CTOPOHBI), KOTOPHIC
paavaIbHBIMU TTa3aMH COOOIIAIOTCS C HAIIOPHOM MOJIOCTHIO CTYIICHH.

VYrnoTHeHue TNEpeAHEro MOMAIIUIHUKA — PE3UHOKAPKACHBIE MAaHMKETHI,
VIUIOTHEHHWE Baja CO CTOPOHBI CTYNEHH BBICOKOTO JaBJICHUS — IUJIACTUYHAs
HabuBka [1JI-2, yrioTHeHHE MEXTy CTYNICHSIMH — IIIEJIEBOE B BUJIC UYT'YHHBIX KOJICI
YHI" (M-3) u BTyJKH.

Hacoc TIHK-40/2 moxer paboTarh B Tpex peXuMax: Iojadya BOIBI IO
HHU3KUM JIaBJICHHMEM; TojJadya BOJIbI I0JI BBICOKMM JIaBJICHHUEM; OJHOBpPEMEHHAs
rmoja4ya BOJIbI 1Ol HU3KUM U BbICOKMM aaBiienneM (Q = 20 i/c mpu H=0,981 MIla u
Q= 1,6 n/c npu H=3,43 MIIa). Bona 13 xopmyca cTyreHu HOpMaJIbHOTO JaBJICHUS U
CTYIICHM BBICOKOTIO JIAaBJICHUSI CJIMBACTCS YEpE3 CIMBHBIC KPAHUKH, HMEIOIINE
MMOBOPOTHBIE PhIYari.

IHoscapnutit nacoc komounuposannwtii ITHK-40/3

[THK-40/3 cocrouT wu3 [JBYX arperaroB: OJIHOCTYIIEHYAaTOro0 Hacoca
HOpMasbHOTO faBienus (ctynenb HJI) u Hacoca Bbicokoro nasieHus (crynenb B/).
[IpuBox Hacoca ITHK-40/3 ocymectBisercss OT ABUTATENsl IIACCH IMOXKAPHOIO
aBToMoOuis. I[IpuBOA CTymeHM BBICOKOTO [AaBJICHHUSI OCYIIECTBIISICTCS — uepes
MYJIbTUIUIMKATOP, BEAYIIMKA Bajdl KOTOPOTO CIYyXUT KU Bajgom crynenu HJI, a
BeJOMbI - Baiom ctyneHu BJI. [ist BkiroueHust U OTKIO4YeHHUs: ctynieHun BJl B
MYJIBTUIUIUKATOPE MMeeTcs KynaukoBas mydTa 13 (Pucynok 75).

[THK-40/3 paboTtaet B Tpex pexuMax:

1. Ilogaya BOABI WM pacTBOpa IMEHOOOpa3oBaTess MO HOPMAJIbHBIM
naBieHueM (pu 3ToM cTyrieHb B/l BeikitOUeHA);

2. Ilogaya BoABI MOJ BBHICOKMM JaBJICHUEM  4Yepe3 OJIMH WA [IBa
nucroJieTa-pacnbiuTenss (00a Hacoca BKIIOYEHBI, HO HarlOpHBIE
3anBKKU HJ 3aKkphITHI);

3. OgHOBpeMEHHas TMoOjlaya BOABLI MOJ HOPMaJIbHBIM M BBICOKUM
JIaBJICHUEM.

CryrnieHb HOPMAJBHOTO JAaBJEHHUS SBJIICTCS KOHCTPYKTHBHBIM aHAJIOIOM
Hacoca I[IH-40YA. Texnuueckue xapakrepucTuku crynenn HJI aHamorudssl
[TH-40V: mogaua 40 n/c mpu Hanope 100+5 M u gacToTe BpamieHus: pabovero Koyieca
2700 o6/muH. kg Hacoca He mMeHee 0,58, kaBUTAIIMOHHBIN 3amac - He Oojiee 3 M,
noTpedJisieMas MOIITHOCTD - He Ooiiee 92 1. ¢. (67 kBT).

B crynenu B/ npumeHeHo oTKpbITOE paboyee Kojaeco CBOOOJHOBUXPEBOTO THIIA,
HE UMeruee MeneBbiXx ymiotTHeHud. B nemsx noseimenus KIIJ crynenun B/,
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YMEHBILIEHUsI €€ Ta0apuTOB M MAacChl OHA BBINMOJHEHAa BBICOKOOOOpOTHOM (6200
00./MuH.).
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Pucynoxk 75. Ilo:xxkapubiii komOnHupoBanubliii Hacoc [THK-40/3: 1- kopnyc
NMOBBIIAKIIET0 PEAYKTOPA; 2 — BaJI CTYIIEHH BHICOKOI0 JaBJIeHUsI; 3 — KOPIYC
CTYNeH! HOPMAJIbHOTO JaBJIeHUs; 4 — KPBIIIKA CTYIIEHH HOPMAJIBLHOTO
JAAaBJICEHUS; S — YIUIOTHEHHE TOPLEeBOe; 6 — padoyee K0JIeCO CTYIICHH
HOPMAJILHOTO JaBJIEHUsI; 7 — BaJl CTYIIEHH HOPMAJILHOTO 1aBJieHus ; 8 —
TOpUEBOe YIUIOTHEHHE; 9 - KpaH CJMBHOM M3 CTyIIEHH HOPMAJIbHOTO 1aBJICHHUS;
10 — MaHxkeTHI pe3MHOKApKacHbIe; 11 — yIVIOTHUTEJIbHBIN CTAKAH CTYIICHH
HOPMAJILHOIO 1aBJieHNs1; 12 — BUWIKA BKJIKYEHUSA CTYIIEHH BHICOKOTO IABJICHUS;
13 — my¢Ta BK/IIOYEHHS CTYIIEHH BBICOKOTO0 AaBJjieHus; 14 — mecTepHs Bexymias
CTYIIeHU BBICOKOI0 JaBJjieHus; 15 — npuBoa Taxomerpa; 16 — ¢piaanen npuBoaa
Hacoca; 17 — cJIMBHOM KPaHUK CTYNIEHU BBICOKOIO JaBJieHns; 18 — kopmyc
CTYIIeHH! BBICOKOTO JaBJjieHus; 19 — paGouee K0/1eCO CTyNIEHU BBICOKOTO
naBJjieHusi; 20 KPbIIIKA CTYNIEHU BHICOKOTO AaBJjieHus; 21 — och; 22- miecTepHs

N
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NMPOMEKYTOUYHAA; 23 — HAOMBOYHBIH 00JIT CTYIIEHU BBICOKOTO JaBJieHUs; 24 —
LIITYHep AJIsl CMAa3KH YIVIOTHUTEJIbHOT0 CTAKAHA.

Crynens Boicokoro aasieHus (rmpu 2700 o6/mun Bana crynenu HJl u pabore
Ha OJIUH CTBOJI-pAcCbUIMTENb) obecrieuuBaeT noaaudy 1,6 yi/c npu Hamope 350M u
noTpebsieMoit MontHocTH 70 85 1. ¢. (62,5 kBT). IIpu pabote Hacoca Ha 2 cTBOJIA-
pacmbUIMTENsT W TpU TOW >K€ 4YacToTe BpaieHus Baia cryneHu HJI monmaua
coctaBiset 3,2 j/c npu Hanope 325m. [loTpebisiemas MOIIHOCTD - Ha 6osiee 92 1. c.
(67,7 kBr).

[Ipu omgHOBpemMeHHON paboTe NBYX CTyNEHEH M 4acTOoTe BpalleHHs Basia
crynnean HJI 2600 06/Mun obecnieunBaetcst mogada cryrnenn HJ[ 15 n/c mpu namope
95 m u monaya crynenu B/l 1,6 n/c npu nHanope 325M. [lotpebnsiemasi MOITHOCTD
He npesbimaet 95 1. c. (69,8 kBT).

Crynens BJ] pabortaetr Tonpko ¢ moamopom ao 1-1,1MIla ot crynenun HJI,
JUId 4ero BxoJ B pabouee Kozieco cryneHu BJ[ coeanHeH TpyOOIpoOBOAOM C
HaropHbIM naTpyokom crynenu HJI. OgHOBpeMEeHHO HAamOpHBIN MaTpyOOK CTYIEHH
BJl coemuHen c¢ BcacbBaromied mosiocteio cryneHu  HJl  mepemyckHbIM
TpyOONIPOBOJIOM C KaJMOPOBAaHHBIM OTBEPCTHEM, Oylarojaps uYeMy HUMeeTcs
HEOOJIBIION TMOCTOSTHHBIN mepeTok u3 cryneHn BJl na Bxon crymenu HJI,
OTrpaHUYMBAIOIIMN HATPEB BOJBI BHYTpH cTynenu BJl, eciu ero HanmopHas 3aIBMKKa
WM CTBOJI-PACHbUIUTENb BPEMEHHO MepeKphIThl. OT HAMOpHOro narpyOka Hacoca
BBICOKOTO JIaBJICHHUS BOJA MOAAETCA MO IUIAHTaM K CTBOJIaM BBICOKOTO JaBJICHUS
JUTSl TIOJTy4eHUsI TOHKopacnblUieHHOM cTpyHu. Cxema Hacoca [THK -40/3 nmoka3ana Ha

Pucynok 75.
i Cj/ﬂ
T N

;W \u
Pucynok 76. Cxema BononeHHbIix kommyHukanuii Hacoca [THK-40/3: 1 —
CTYIIeHb HOPMAJILHOT0 JIABJICHHS; 2 — MYJbTHILUINKATOP; 3 — uIaHe NPUBOAA

Hacoca; 4 - kaandpoBaHHOe OTBepcTHE (KUKJIEP) HA MepenycKHOM (0alnacHoOM)
KaHaJie; S5 — CTyleHb BBICOKOIO IaBJIeHNsI; 6 — 32IBUZKKA BHICOKOTO IaBJICHUS;
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7,8,9 3aaBMKKM HOPMAJIBHOTO JaBJjieHusi; 10 — kpan neHocmecuressi; 11 —
neHocmecureb (ero 1udpPysop); 12 — nozarop nenocmecuressi; 13 — oOpaTHbIi
KJIANaH neHocMecuTeis1; 14 — BcachiBalOmMidi NaTPyOOK CTYIIeHH HOPMAJIBHOTO

AaBJICHHS.

Ban crynenn B/l yrmiioTHEH mIacCTUYHOM HAOWMBKOM, COCTOSIIEH W3 CMECH
BOJIOKHUCTOTO, aHTU(PUKIMOHHOTO H MPOMUTOYHOIO KOMIOHEHTOB. HaOuBky
HAIIPECCOBBIBAIOT B y3€J YIUIOTHEHHUS TaK, YTOObl BO Bpemsi pabOThl Hacoca Boja
MIPOXO/IMJIA Yepe3 YIUIOTHEHUE B BHJI€ OTIEIbHBIX Kameidb. JDTO HEOOXOAUMO IS
CMauyMBaHUS U OXJIAKJICHHS TPYLIUXCS MOBEPXHOCTEN Bajia U YIIJIOTHEHUS.

YTeuka BOJIBI Uepe3 YIUIOTHUTENBHbIH y3el He JIOIDKHA MpeBbimaTh 0,5 cM’/c
(perynupoBaTh TOJILKO BO Bpemsi pabotel ctynenu HJI). He nomyckaetcst pabota npu
OTCYTCTBUU YTEYKHU, TaK KaK 3TO MOXET MPUBECTH K BBIXOAY U3 CTPOS YIUIOTHEHUS
BaJIA.

B npomecce okcrulyatallid —TUIOTHOCTH HAOMBKM  BOCCTaHABIIMBAIOT,
MOATATUBASL BUHT, C MOMOILIBID KOTOPOTrO OHA MOAAETCSA B y3€d YIUIOTHEHHS. [[ns
JIOTIOJTHEHUS HaOWBKU BHUHT BBIBUHYHMBAIOT, JIOMOJIHAIOT HAOMBKY, a 3aTE€M BHHT
CTaBHUTCSI HA MECTO.

[IponomwkurensHass pabora HBJ[ B pexume HylneBoW Tmonayu He
PEKOMEHYETCH.

Hacoc UEHMPOODeHCHDLI nOMCapHbLil KOMOUHUPOBAHHBLIL
HIIIK-40/100-4/400

[Toxapueiit Hacoc HIIIIK-40/100-4/400B1T (Pucynox 77, Pucynok 78)
IpelCTaBIsieT coOOM arperar, COCTOSIIMM W3 CTyHeHH (Hacoca) HOPMaJbHOIO
nasieHusi 14, ctynmeHu (Hacoca) BBHICOKOTO JaBJieHHs] 17 ¢ MyJIbTUILUIMKATOPOM H
MEXaHU3MOM BKJIIOYEHHUS, HAllOPHOIO KOJJIEKTOpa HOPMAaJbHOTO JAaBieHUs 3,
HAaIOpHOTO KOJJIEKTOpPA BBICOKOTO AABJEHUA 22, MOJyaBTOMATUYECKONW BAKyyMHOM
CUCTEMBbI BOJIO3ANOJIHEHUSI, TNEHOCMECUTENsI 7 U KOHTPOJbHO-U3MEPHUTENIbHBIX

puoOOpPOB.

TexHHUecKue XapaKTepUCTUKH Hacoca MpeacTaBieHbl Tabnuma 14.

Taoauua 14
HaumeHnoBanue napamerpa 3HaveHnne
Tum Hacoca HEHTPOOCIKHBIN
KOMOWHHPOBAHHBIM

[TapameTpbl CTYNEHU HOPMAJILHOTO JIaBJICHUSL:
HomunanbsHas yacToTa BparieHus: IpUBOIHOTO Bajia
Hacoca, 00/MHH. 2700
HomunansHas nogaua, ja/c, 40
Hamop B HOMUHaJIBHOM pekuMe (MPU HOMUHAIBHBIX
3HAYCHUSX
N0JIaYM U YaCTOTHI BPAIlIEHUs Bajla), M, HE MEHEe 100
MOoNTHOCT, B HOMUHAJIBHOM PEXKUME, JI.C., HE OoJiee 90
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2
MaxkcumManabHOE JaBJIeHHE Ha BXOJ€ Hacoca, KI'c/cM 6,0
2
MakcumanbHOE JaBJIE€HUE Ha BBIXOAE, KIc/cM 15
[TapamMeTpbl CTYIICHU BBICOKOTO JIABJICHUS
(pu moclie1oBaTeNbHOM paboTe ABYX CTYNEHEH):
HomunanbsHas yacToTa BpalieHus: IpUBOJIHOTO Bajia
Hacoca, 00/MHH. 2700
HomunanbHasg nogava, Jj/c 2
(1cTBON) 4 (2cTBOJA)
Hanop (061muii) B HOMUHAJIBHOM PEXUME, M, HE
MEHee 400
MortHocTh (00111as1) B HOMHUHAJIBHOM PEXHUME, JI.C.,
He OoJee 65 75
[lapameTpbl Hacoca MpU COBMECTHOM paboTe JIBYX
CTYIICHEH:
HomunanpHas nonava, J/c:
- CTYIIEHU HOPMAJILHOTO JaBJICHUS 15
- CTYIICHU BBICOKOTO JIABJICHHS 2
Harop B HOMMHAJIBHOM pEeXHUME, M, HE MEHEE:
- CTYIIEHH HOPMAaJIbHOT'O JAaBJICHUS 100
- CTYIIEHU BBICOKOTO JIaBJIeHUS (0OIIIHif) 400
MomHocTb (00111a51) B HOMHHAIBHOM PEXHUME, JI.C.,
He Gonee 80
Hawnbonpias reomeTpudeckast BICOTa BCACHIBAHUS, M 7,5
[logaua Hacoca npu HauOOJIbIIEH TEOMETPUUECKON
BBICOTE BCACHIBAHUS U HOMUHAJILHOM HArope, Ji/c, He
MEHEE 20
HauGounbiiee 9nciio oTHOBPEMEHHO pabOTAIOIITNX
nenoreneparopos tuna ['TIC-600, . 5
Macca obuias (cyxas), Kr, He Oosee 155

VYCTpOHWCTBO CTYNEHM HOPMAJIBHOIO JaBJIEHUS IOKa3aHO Ha PucyHok 79.
CryneHp  HOPMAJIBHOTO  JABJECHUS  MPEICTaBISAET
OHOCTYIIEHYAThI HACOC KOHCOJIBHOI'O THIA C OCEBBIM IOJBOAOM, BBIIIOJHEHHBIM B
KpbIlUKE 12, W criMpajabHBIM OTBOAOM, BBINOJHEHHBIM B Koprryce 20. YIIOTHEHUs

pa6oqero KOJIECa - MCJICBOTO THUIIA.

VYrnoTHeHne Baia 00€CTICUNBACTCS CATbHUKOBBIM YIUIOTHEHUEM, COCTOSIIUM U3
Habopa ymiotHuTenbHBIX Kouenl (Pucynok 81, Pucynox 82), momkumaembix B

OCCBOM HaAIIpaBJICHUH HA)KUMHBIM KOJIBI[OM.
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VY CTpOoHCTBO CTYNIEHH BBICOKOIO AaBJEHHS MOKa3aHO Ha PucyHok 83, PucyHok
84. CryneHb BBICOKOIO JIaBJIEHUS MPEACTABISAECT COOOW IEHTPOOEKHBIN
JIBYXCTyIIEHYaTbli HACOC KOHCOJIBHOIO THIA CO BCTPEYHO PAacCIOJIOKEHHBIMU
pabounMMM  KoJieCaMH U OTBOJASIIMMHU  YCTPOMCTBAMHU  JIONIATOYHOrO  THUIA
(HaTpaBJIAIONIMMU aIllapaTamu).

VY1noTHeHUsT pabouux KOJIEC U MEXKCTYIIEHHOE YIUIOTHEHHE — ILEJIEBOro THIIA,
CAIbHUKOBOE  YIUIOTHEHHWE BajJla KOHCTPYKTHMBHO  BBIIIOJHEHO  aHAJOTMYHO
ONHMCAHHOMY JUIl CTYNEHUM HOPMAJIBHOIO JIABJICHHS, OTIMYAETCS MEHBIIUM
AMaMETPOM YIUIOTHUTENBHBIX KOJEIl M CIocoOOM CO3/aHHsl OCEBOTO TMOKATHS
(raiikoit 6 yepe3 KoabIO 7 - cM. PucyHok 82).

[IpuBoA CTymeHHM BBICOKOTO JABJICHMS OCYIIECTBIISIETCS OT Bajla CTYIECHH
HOPMAJbHOTO JaBJICHUS 4Yepe3 MHOTOJUCKOBYIO (pukuuoHHY0 My(pry u
MYJIBTHILUIAKATOP (MOBBIMIAIOIIUN PEAYKTOP) € MIEPEAATOYHBIM OTHOIIEHHEM 2,33.

Cmazka peaykTopa W OIOPHBIX MOJUIMIHUKOB HAacOCOB HOPMAaJIbHOIO H
BBICOKOTO JaBJIECHUS OCYLIECTBJISETCS W3 MACISHOM BaHHBI, YPOBEHb Macia B
KOTOPOM KOHTPOJUPYETCS € MOMOILBIO IIyIa.
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Pucynoxk 77 Hacoc HIIIK -40/100-4/400BT1(Bua co CTOPOHBI
BCAChIBAKOIIEro NaTpyodka): 1 — BeHTWIb HANIOPHBII HOPMAJILHOI'O aBJICHUS; 2
— IATYHK 3aMO0JHEHNS; 3 — KOJJIEKTOP HOPMAJILHOIO 1aBiieHus1; 4 — naHe/b
YIPABJICHUA; S — PYKOSATKA BKIYEHHUS IKEKTOPa; 6 —0JIOK HHAUKALMHU
TaxoMeTpa; 7 — MeHOCMeCUuTeNb; 8 — pykosiTka xo3aropa; 9 —gozarop; 10 —
BEHTHWJIb HATIOPHBIH MO1a44 BOAbI B HMcTepHy; 11 — marpy0ok moaBoaa
neHooopaszoBaresisi; 12 - MAaHOMETP HOPMAJILHOTO AaBJjieHus; 13 — pykosiTka
BKJIDYEHHUS NPUBO/JA CTYNIEHH BBICOKOIO 1aBjeHusi; 14 — crynenb
HOPMAJILHOTO 1aBJieHusi; 15 - KpaH ciMBa BOABI U3 CTYNIEHU HOPMAJIbHOTO
naBJjieHusi; 16 — pyKosiTKa yIpaBJIeHUs CJIMBHBIMH KPAaHAMM CTYIICHHU
BbICOKOTIO 1aBjeHusi; 17 — cTyneHb BLICOKOTO JAaBjeHus; 18 — manomertp
BbICOKOIO JaBjeHusi; 19 - manoBakyymMeTp; 20 — mpoymInHAa JJIl EPEHOCKH
Hacoca; 21 — kiIanaH nepenycKHoi; 22 — KOJUIEKTOP BbICOKOI0 JaBJeHus; 23 —
KPaH BbICOKOI0 AaBJjeHUA; 24 — naTpy0oK BcachiBalomuii; 25 — kpan
BAKYYMHBII; 26 — 3ar/IylIKa BbIX0/1a Ha Ja(eTHbIN CTBOJI; 27 — MEXaHU3M
ylpaBJieHUsl CJIMBHBIMHM KpaHaMHu; 28 — KpaHbI CJIMBA BOJbI U3 CTYNIEHU
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BBICOKOTIO /IaBJIeHUs1; 29 — maTpy0OK MOABOAA BO/bI K CTYIIEHH BHICOKOTO
TABJICHUSA.

Pucynok 78 Hacoc HIIIK —40/100-4/400B1T (Bua cieBa): 1 — BeHTHJIb
HANOPHBIN HOPMAJIBHOIO IABJICHHUA; 2 — JaTYMK 3aM0JTHEHUs1; 3 — KOJUIEKTOP
HOPMAJILHOIO JaBJICHUsI; 4 — MaHeJb YIPABJICHUSA; S — PYKOATKA BKJIIOYECHUS

IKEKTOPa; 6 —0JIOK HHAUKALMU TAXOMeTPa; 7 — IEHOCMECHTeNIb; 8 — pyKosiTKa
no3aropa; 9 — nozarop; 10 — BeHTH/IbL HAMOPHBIN MOJA4U BOABI B HMcTepHy; 11
— nmaTpy0oK MoABOAA MeHooOpa3oBaresisi; 12 - MAHOMETP HOPMAJIbHOTO
AaBJeHus; 13 — pyKoOSITKA BKJIIOYEHHS MPUBOJA CTYINIEHH BbICOKOTO 1ABJICHUA;
14 — ctryneHb HOPMAJILHOIO AaBJeHUA; 15 - KpaH cJMBa BOJAbI U3 CTYIICHH
HOPMAJIBHOTO JaBJIeHUs1; 16 — pyKosiTKa ynpasJjieHUsl CIMBHBIMU KPaHAMH
CTYIIEHH BBICOKOIO JAaBJieHUsA; 17 — cTyneHb BbICOKOIO AaBjieHus; 18 —
MaHOMETP BBICOKOIO aaBJjieHusi; 19 - ManoBakyymmerp; 20 — npoymmHa A/
MEePEHOCKH Hacoca; 21 — KIanaH nepemycKHo; 22 — KOJLUIEKTOP BbICOKOI0
AaBJIeHHsI; 23 — KpaH BbICOKOIO JAaBJjeHus; 24 — naTpy0oK BcachiBawomuii; 25
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— KpaH BaKyyMHBbIii; 26 — 3ar/1yliKa BbIX0/Ja Ha Ja(eTHbIi CTBOI; 27 —

MeXaHU3M yNpaBJjieHHs CJIMBHBIMUA KpaHaMu; 28 — KpaHbI cJIMBA BOJbI U3
CTYIIEHHM BBICOKOIO AaBJjieHHsI; 29 — naTpy0OK MOABOAA BOAbI K CTYIIEHHU

BBICOKOI'0 JaBJICHHUAA.
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Pucynok 79 CryneHb HOpMaabHOrO AaBJjieHus: 1 - -moaymydra; 2 -
AATYMK TaXOMeTpa; 3 - NOAIIUNHUK; 4 - NOAIUIHUK; 5 - my(Ta
(ppuxknuoHHasi; 6 - raiika peryJiMpoBo4Hasi; 7 - 00JIT CTONOPHBIN; 8§ - BUJIKA;
9 - mogmunHuk; 12 - kppimka Hacoca; 13 - ceTka; 14 - koJieco padouee;
15 - canbHMKOBOE YIUIOTHeHUE Basa; 16 - kpaH ciiuBHOM; 18 - mpoOka
cauBHasi; 19 - Brysika HaxkumHas; 20 - kopnyc Hacoca; 21 - KOJIbLO;
22 - Hakaaaka; 24 - porop; 25 - kopmyc 3ajHeil onopsl; 26 — manxkera; 10, 11,
17,23, 27, 28 -- koJb11a YIUIOTHUTEJIbHbIE.
Cxema BOJHBIX KOMMYHHUKAllMid W KHHEMAaTUYECKUX CBS3€H IMOKa3aHa Ha

Pucynok 80.
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Pucynok 80. Cxema BOAHBIX KOMMYHHKAINI 1 KHHEMATHYECKHUX CBA3el
Hacoca HIIITK-40/100-4/400: 1 — pabouee KoJ1ecO CTyIIEeHHM HOPMAJILHOTO
AaBJieHHus; 2 — BaJl; 3 — (PPUKUUOHHAA My(PTAa BKIKOYCHUSA
MYJbTHILIMKATOPA; 4 — Beayuiee KoJieco MyJbTHILIHKATOpPa; 5 — BaJi; 6 —
padoume KoJieca CTyIIeHH BBICOKOIO JABJICHHS; 7 — KOJJIEKTOP CTYNeHH
BbICOKOT'0 IABJICHUSA; 8§ — KOJJIEKTOP CTYIIEHH HOPMAJIbHOTO 1aBJICHUS.
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Pucynok 81 VYiuioTHeHHe Bajia CTylleHH HOPMAJIbLHOTO JAaBjeHus: 1 —
MaHKeTa; 2 — KOJIbIO YIVIOTHUTEIbHOE U3 HA0UBKH; 3 - KOJIbI0 HAXKUMHOE;
4 — 00aT; 5—Baj; 6 —crakaH; 9 — NPoBoOJIOKA KOHTPOBOYHAasA; 7; 8 -- KoJbLA
YILIOTHUTEJIbHbIE.
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Pucynok 82. YmioTHeHHe Bajia CTYlIeHH BBICOKOIO0 JaBJjieHHs 1 — KOO
YIUIOTHUTEJIbHOE U3 HA0OMBKH; 2 - BUHT; 3 — raiika; 4 - KoJbLo; S — BaJ;
6 - BTy IKa cTONOpHAasA; 7 — NIpUKUMHOE KOJIb1LO; 10 — kopmyc; 11 — maHKera;
8, 9 -- KosIbIIA YILIOTHUTEILHBIE.
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Pucynok 83 Crynenb BbICOKOrO AaBjeHus (pa3pe3s)
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Pucynok 84. CryneHb BbICOKOrO AaBJjieHMs 1 — MOAIMIHUK; 3 — KOpIyc
NOANIMIIHUKA; 4 — BaJI-lLIECTePHS; S — Kopnyc Hacoca; 6 — MaH:KeTa; 7 — BUHT
¢puxcupyrommii; 9 — koabuo; 10 — maiida; 11 — raiika koponuaras; 12 —
mmiauHT; 13 — Bryaka; 14 — kopnyc Hacoca; 15 — annmapat HanpaBJIAIOLIMII;
16 - koJs1eco padouee ¢ JIONATKAMHU, 3aKPY4YEHHBIMH HANIPABO (€CJIM CMOTPETh CO
CTOPOHBI BX0/J1a B KoJieco); 17 — anmapart Hanpasasilommii; 18 — xoJseco
padoyee ¢ JIONATKAMM, 3aKPYYEHHBIMH HAJIEBO; 21 — caJIbHUKOBOE YILIOTHEHHE
Baja; 22 — KoJIb1O; 23 — KoJeco 3y0uaToe; 24 — MOAIMIUNHUK; 25 — och; 28 —
npokJaaka peryaupopounas; 30, 31 — kpeimka; 32, 33 — KpaH CJIMBHOI;

34 - npoOka. Kosabua ynjioraurenabHblie mo 2, 8, 19, 20, 26, 29

BBuny BbICOKOM dYacTOThl BpamieHus Bana ctyneHd (mo 6300 o6/muH.)
MOIITUITHUKY ¥ BaJI-IIIECTEPHSI MOTYT CHJIBHO HarpeBatbes. [ oXakaeHus 3aaHen
omopsl Bayna uepe3 kopnyc 3 mnommumnauka (Pucynox 83) mpomyckaercs Boja,
KOTOpasi MOCTyMaeT Mo TPyOOIpPOBOAY C BbIXO/AA CTYNEHH HOPMAIBHOTO JaBICHUS U
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cOpacheIBaeTCs 3aTeM Ha BXOJ TOM ke cTyneHu. OxJIaKIIeHUe Baja-IIeCTEPHU TAKKe
oOecrieunBaeTcst BOJAOM, KOTOpasi MPOKAYMBAETCS Yepe3 MOJIbIA Bajl 32 CUET pa3HOCTU
JaBJICHUN MEXKIY BBIXOJOM U BXOJOM CTYIIEHU HACOCA BBICOKOIO JIABJICHUS.

CnuB BOJIBI U3 Hacoca 00ECIeYnBaeTCsl CIMBHBIMU KpaHamu 32 U 33 mapoBOro
THAMa. Y CTPOMCTBO KpaHa 33 noka3zaHo Ha PucyHok 85.

OtBepctust A u b obecnieunBaroT CJIMB BOJIBI U3 IBYX Pa3HbIX MOJIOCTEN Hacoca.
Y cTpoiicTBO BTOPOIo KpaHa MOJHOCTHIO UACHTUYHO [TOKAa3aHHOMY Ha PUCYHKE, C TOU
JUIIb Pa3HUIEH, 4TO OTBepcTUE b HE cooOIIaeTcst ¢ MPOTOYHOU MOJIOCTHIO KpaHa, a
MMEET CaMOCTOSITEJIbHBIM BBIXOJ U BBIIOIHSAET POJb APEHAKHOTO OTBEPCTHS,
obecrieunBasi CJIMB YTEUEK Yepe3 TOPIIEBOE YINIOTHEHHUE.

Hanopueiii  komektop 3 (Pucynoxk 77) Hacoca HOPMaJIBHOTO —JABJICHHS
KpPEMUTCS K €ro KOpITycy, a Takke, 4epe3 naTpyook 29, - K KOpIycy Hacoca BEICOKOTO
naBieHUs. Ha HarmropHOM KOJIJICKTOPE YCTAHOBJICHBI JIBA BEHTHUIA 1 JIsl TIO/1auu BOBI
B HAmoOpHbIE pykKaBa W BeHTWIb 10 a1 mojgauv BOABI B IUCTEPHY, DIJIEMEHTHI
BaKyyYMHOM CHUCTEMBI, JIEMEHThI CUCTEMbI JO3UPOBAHUS TIEHOOOPa30BaTENs U MaHENb
C KOHTPOJIbHO-U3MEPUTEIHHBIMU MPUOOpaMH M opraHamu ympasiieHus. Kpome Toro,
KOJUIEKTOpP UMEET BbIXOJ] Ha JIaeTHBIN CTBOJI, 3aKPBITHIN 3arTyIKon 26.

Y cTpolicTBO BEHTUIISE HOPMAJIBHOTO JJaBJIEHUs TToKa3aHo Ha PucyHok 86.
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Pucynok 85. Kpan cauBHou

1-o0cb; 5-omopa; 6 - koabuo; 7 - kopnyc; 8 - mwapuk; 9 - wryuep;
10 - omopa; 11 - BTyaka; 2,3,4,6 - KoJbla YIJIOTHUTEIbHBIE.

/7
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Pucynok 86. BeHTH/Ib HAIOPHBIA HOPMAJIBLHOIO AaBJieHHs: 1 —
HAKJIAAKA; 2 — KOJIbIO YIUVIOTHUTEJIbHOE; 3 — YIUIOTHUTEJIbHOE KOJbIO0; 4 —
KOpIYC KJIANAaHa; S5 - KOPIyC BeHTWIsA; 6 — MaHkeTa; 7 - BTyJKa
HanpasJswmas; 8 — BUHT; 9 — maciaenka; 10 - mmonka cermenTHasi; 11 —
MaxoBHK; 12 - pykosiTKa

MexaHn3M BKIIIOYEHHS! CTYIIEHU BBICOKOTO JaBJIEHHSI COCTOUT U3 GPUKIIMOHHON
MypTel 5 (Pucynox 79) um MexaHu3Ma BKIIOYEHUA (PPUKIUOHHOW MY(THI,
nokaszaHHoro Ha Pucynoxk 87.

PerynupoBanue nepenaBaemMoro mMy(proii MOMEHTa NPOU3BOAMUTCS Traikon 4
yepe3 CIENHATbHOE OKHO B KOPIyC€ CTYNEHHM HOPMAJbHOTO JABJIEHUS, 3aKpPbITOE
KpbIkoit 5. CTonopeHue railku npou3BoauTcs 3-Ms 6oaramu 3.

CryneHu HOPMaJbHOTO M BBICOKOTO JABJICHHSI BKJIIOYEHBI MOCIIEIOBATEIBHO:
BOJIa C BbIX0OJ1a (M3 HAIOPHOT'O KOJUIEKTOpA) CTYNEHW HOPMAJILHOTO JABJICHHS Yepes
natpy0ok 29 (PucyHnok 78) moctymnaer Ha BXOJl CTYIIEHH BBICOKOTO JIaBJICHUS

Hamnopnsiit kosnexktop 22 (PucyHok 78) Hacoca BEICOKOTO JIaBICHUS KPEMUTCS K
ero Kopmycy (K BbIXOJHOMY NaTpyOky). Ha HamopHOM KOJUIEKTOpPE YCTaHOBJICH
oJIvH (WJIM JIBa) 3aMOPHBIN KpaH 23 1MIapoBOro THUIIA U MEPEnyCKHOM KiamnaH 21.

[TepenyckHoit kianan odecreyrBaeT 0OMEH BOJABI B HACOCE 33 CUET YaCTUYHOTO
MepeToKa BOJBI B ITUCTEPHY IMOXKAPHOTO AaBTOMOOWIISA, MPEIOTBpAIas TEM CaMbIM
MeperpeB Hacoca P HYJIEBOU MOJjaye CTYNEHU BbICOKOTO JaBJICHHUS (IIPU 3aKPBITHIX
CTBOJIAX-PACTIBUTATENSAX UIN BEHTHIISIX).
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PucyHnok 87. MexaHu3M BKJIKYEHHS CTYIIEeHH BbICOKOTO AaBJjieHus: 1 —
PYKOAITKA BKJIKYEHHUS; 2 — NPYKUHHBbIA PuKcaTop; 3 — CTONOPHLIA 604T; 4 —
raiika peryJMpoBO4YHasi; 5 — KPbIIIKA; 6 — BeiomMasi eCTepPHA; 7 — BTYJIKA
orpaHuumnTe/ibHasA; 8 — BryJjka onopHasi; 10 —Basa; 11 — Buaka; 12 — mmoHka;
13 — BTyJIKa orpaHnuMTebHasA; 15 — BTy/IKa onopHasi; 16 — maiida cronopHas;
17,19 — mait6a; 18 — mogmunuuk; 20 — ochb; 9, 14 - KoJIbLA YIIIOTHUTEJIbHBIE.

Oco0eHHOCTH KOHCTPYKIMH HACOCOB 3apy0esKHOr0 NPOU3BOACTBA

KoHcTpykiuio HacocoB 3apy0OeKHOTO MPOU3BOJICTBA PACCMOTPUM Ha MpUMEpE
Hacoca ROSENBAUER, npunimunuaneHas cxema KOTOpPOro MpeAcTaBiIeHa Ha
Pucynok 88.

Hacoc ROSENBAUER - 310 11eHTpoOEKHBINM, JTBYXCTyNEHYAThIH HAcOC, CO
BCTPOCHHBIM MYJITUILUIUKATOPOM (TIOBBIIIAIONIUM PEIYKTOPOM), C TOPIIHEBBIM
JIBYXUMJIMHAPOBBIM OIIO3UTHBIM BaKyyMHBIM HAaCOCOM 6 JJIsl 3aOJIHEHUS MOJIOCTH
IIEHTPOOSKHOTO Hacoca Mepea ero IMmyckoM. BakyyMHBIM Hacoc TPUBOIUTCS B
JNIEUCTBUE PEMEHHOM INEepelayerd MW BKIIOYAECTCS C MOMOIIBI0 3JIEKTPOMAarHUTHOU
¢bpukimonHoit mydtel 3. Hacoc ocHaleH TNEHOCMECHUTENIEM C aBTOMAaTHYECKUM
MEXaHU3MOM pEryJupOBaHHUs pacxoja TeHOOOpa3oBaTedsi B 3aBUCUMOCTH OT
pacxona BOJBI.
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Pucynok 88. IlpunnnnuaapbHas cxeMa KOMMYHUKAIMKA Hacoca: 1-
MeMOpaHa aBTOMATHYECKOI'0 BHIKJII0YATE/Is1 BAKYYMHON CHCTEMBI; 2-
BAKYYMHBIIl KPAH aBTOMATH4€CKOI0 BHIKJIIYATE/IS BAKYYMHO# CHCTeMBbI; 3-
3JIEKTPOMAarHuTHast ppukiuoHHasA MmydTa NpUBOIa BAKYYMHOI'0 Hacoca; 4 -
TPYOONPOBO BAKYYMHOI CHCTEMBI; 5 - BCachIBalOUIUil NaTpyooK; 6-
BaKYYMHBIH HACOC.

Hacoc umeer nBa mocieqoBaTelbHO BKIIIOUEHHBIX PaObOYUX KOJeca, MEXIY
KOTOPBIMU YCTAHOBJIEH HamNpaBJiAronuil anmapat. OCHOBHbIE YaCTH Hacoca (KOpmyc,
KpBIIIKa, paboyue KoJieca) U3roTOBJIEHbI U3 KOPPO3UOHHO-CTOMKOTO JIETKOTO CIUIaBa
WM OpOH3bI, YCTOMYMBBIMU K BO3JIEHCTBHIO MOPCKOW BOJbl. Ban Hacoca BBINOIHEH
13 HEP KaBEIOLIEH CTajv, yCTOMYMBOM K CKPYYMBAHHIO. Y CTAHOBJIEH BAJI B KPBIIIKE U
B KOpIyce MpUBOJAA HAa HIAPUKOMOIIIMIHUKAX M TE€PMETHU3IUPYETCS C MOMOILBIO
CaJIbHUKOBOW HAOMBKU, KOTOPAs MOKUMAETCSI HAOMBOYHBIM OOJITOM.

BcachiBatonuii matpyOOK Hacoca B 3aBUCUMOCTM OT Ha3Haue€HHUs Hacoca
cHaOeH (uiaHileM UM uUMeeT pe3pdy st My(pTel. 1 cMa3ku MOAIIMITHUKA B
KpBIIIKE HMMEETCS CMAa304HbIM HHUMONENb (MacieHka). B BepxHel 4YacTH KpBILIKU
PaCIOJIOKEHO OTBEPCTHE C Pe3b00M U CEeTKOW Il TOJKIIIOYCHHS] BaKyyMHOM
CUCTEMBI (BcachlBarollero Hacoca). Kpelka Hacoca K KOpIycy NPUBHHYMBAETCA
YCTAaHOBOYHBIMU OoJITaMH JUIsl  OOJIETYEHMS] JEMOHTaXa U TePMETU3UPYETCS
PE3MHOBBIM KOJIbLIOM. J1Jisl 3apyOeKHBIX HACOCOB XapaKTEpPHO 3aIMOJIHEHHE TOJIOCTH
LEHTPOOEKHOT0 Hacoca MpH BpalaroieMcs paboueM kosiece. B atom ciyuae nerde
aBTOMATU3HUPOBATh MPOLECC 3allyCcKa MOXKApPHOro Hacoca. Becbma pacrpocTpaHEHO
MIPUMEHEHUE JIBYXCTYNEHYATOr0 Hacoca HOPMAJbHOTO JaBJIEHHS, YTO TMO3BOJISIET
CHU3UTHh CKOPOCThH BpalleHHs Baja padodero Kojeca U TakuM o0pa3oM yJIy4IlUThb
CTOMKOCTh Hacoca NPOTHMB KaBHUTAlMKM. YIUIOTHEHHE Bajla paboyero koljieca Ha
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CTApbIX HACOCAX BBIIIOJIHCHO C ITOMOIIbBIO Ha6I/IBKI/I, Ha COBPCMCHHBIX HACOCaX CTOAT
HCO6CJIY)KI/IB8,€MBI€ TOPLECBLIC YIIIIOTHCHMA. Hcnonb3oBaHue MYJIBTHUIIIMKATOPA Ha
IMPUBOAC HACOCA IIO3BOJIACT COINIAaCOBATb CKOPOCTH BpalICHUA IIPUBOAA U
H€06XOI[I/IMYIO CKOpPOCThb BpallICHUA pa60qer0 KOJICCa HaACOCa IIYTCM 3aMCHLI
MCCTCPCH MYJIbTHUIIIIMKATOPA.

IIpoBepka Hacoca HA CyXOl BaKyyM.

Meronuka mnpoBepkn Hacoca ROSENBAUER Ha cyxoih Bakyyw,
IIPAKTUYECKH, COBIIAJACT C AHAJIOTMYHOW ITPOBEPKOW APYIHX ITOKAPHBIX HACOCOB.
Oco0EeHHOCTH MPOBEAEHUS 3aKIIIOYAIOTCS B TOM, UTO MEPE] NPOBEPKOW HACOCY JAIOT
mopadoTaTh KOPOTKOE BpeMs C BOJIOHM MPU 0OBIYHOM paboyeM JIaBJicHUH B 8 6ap u B
3TO BpeMs TPOBEPSIOT IUIOTHOCTh CAJbHUKOBOM HaOWBKHM, HaOmomas 3a
IIPOCAYMBAHUEM 4YEpEe3 Hee Kamenb BoAbl ¢ mHTepBanioM B 10 cexkynn. Ilocne vero
BOJy CJIMBAIOT U 3aKPbIBAIOT CIMBHOU KpaH.

BcaceiBaromuii matpyOok 3akpbITh 3ariyiikoil. Eciam mpoBepky npenaror ¢
coOpaHHOH BcachlBaloIllas JUHHUEH, TO €€ KOHEI 3aKpbIBAIOT 3ariaylIKoil. 3aKkphITh
CIIMBHOM KpaH, KJlanmaH JaBJIEHUs M 3amycTuTh Hacoc. Ilpu mpoBepke Hacoca 0e3
BCACBIBAIOILIEH JINHUM MAaHOBAKyyMMETP 4€pe3 HECKOJBKO CEKYHJ JOJDKEH II0Ka3aTh
paspsokenue 0,9 Oap. Ilpu mpoBepke ¢ coOpaHHOW BcachIBaloIIeH JIUMHUEH
pa3pexxenue 0,8 Gap JOKHO YCTAaHOBUTHCS MeHee 4eM 3a 1 MuH. 3aTeM Hacoc
OCTAHABJIMBAIOT U OTKJIFOYAIOT JIBUTATEb.

Hacoc cuuTaercss repMeTHYHBIM, €CJIM IPH MPOBEpKE 0€3 MPUCOETUHEHHON
BCACHIBAIOIICH pyKaBHOW JIMHHHM, pa3pekeHre B Teuenre | muH. nagaet Ha 0,1 Oap u
IpU TPOBEPKE C BCACHIBAIOIIEH JIMHUEW pa3pekeHue YOBbIBAE€T MPAKTHUYECKU
HE3aMETHO.

Ecnu npu pabore Hacoca CTpejika MaHOBAaKYyMMETP OCTaeTCsl HEMOJBH)KHOMN
WIH pa3pekeHHe MOCie BBIKIIOYEHHUS ObICTPO MaJaeT, TO ATO CBHUJIETENbCTBYET O
II0TEpPE HACOCOM I'€PMETUYHOCTH.

OCo0eHHOCTH KOHCTPYKUMH OPraHOB YIPaBJEHHS M CXeM BOJOINEHHBIX
KOMMYHHMKALMH MOKapPHbIX HACOCOB.

Cxema BOJONEHHBIX KOMMyHUKanuid aBromoOwmiss  Al[-40(131)137A,
npuBeneHHass Ha PucyHok 89, cOAEpKHUT MPAKTUYECKH BCE DJIEMEHTBI, KOTOPBIE
BCTPEYAIOTCS B KOHCTPYKLWH IPYTUX aBTOLHUCTEPH.
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Pucynok 89. IlpyHuunuajbHas cxeMa BOJAONEHHbIX KOMMYHuKanuii AlLl-
40(131)137A: 1- nucrepHa; 2- 1adeTHbIH CTBOJ; 3- pacnpeae/JuTeIbHbIH
KJanaH; 4- 3aIBUKKA B HUCTEPHY; S- meH00aK; 6- 3aABMKKA U3 IIUCTEPHBbI; 7,8-
HANOPHBbIE 32IBUKKH; 9- ABUraTesib BHyTPeHHero cropanus; 10- BakyyMHbIit
kpaH; 11- kpan nenocmecurensi; 12- kpan I1O u3 nenodaka; 13- neHTpoOOEKHBIN
MOKAPHBIA HACOC; 14- CJAMBHOI KPAHMK W3 HEHTPOOEKHOT0 MOKAPHOT0 HACOCA;
15- nenocmecuresib; 16- no3arop; 17- oOpaTHbIii KIanaH neHocMecuresis; 18-
3arjaymka mryuepa aas 3adopa IO u3 nocroponHneii emkoctu; 19- mutanr s
3a00pa neHooOpa3zoBarTeJisi M3 MOCTOPOHHEN eMKocTH; 20- BcachIBawIas
JUHUA; 21- ra3ocTpyiiHbIi HAacoc; 22- pacnpeaeauTeabHas Kamepa; 23-
IJIYHIUTEIb; 24- 00paTHBIN KJIANAH CETKHU; 25- BcachbIBaIOLIas CeTKA; 26- KpaH
U3 IONOJTHUTEJbHON CHCTEMBbI OXJIAKIEHUsI; 27- KPaH B IONOJHUTEIbHYI0
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CHCTEMY OXJIA:K/IeHUS; 28- Term1000MeHHHUK JONOJHUTEIbHON CHCTEMbI
oxyiaxaeHus; 29- senTuiib 11O U3 nucrepHsbI.

I[J'ISI CpaBHCHH:A Ha IIOKAd3aHa THUIIOBAsA CXEMad BOIOIICHHBIX KOMMYHI/IKaHI/Iﬁ
ABTOIUCTCPH 3apy6e>I<Hor0 IMPOU3BOACTBA. B qu6HBIX OCiIsX IIOKa3aHbl 3JICMCHTDLI
IMPUCYTCTBYIOIIUC HaA Pa3HbIX dBTOOUCTCPHAX, B TOM YHCJIC OCHAIICHHBIX
KOM6I/IHI/IpOBaHHI>IMI/I HaCcoCaMH.
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Pucynok 90. Tunosasi cxeMa BOJAONIEHHbIX KOMMYHUKALMHA ABTOLMCTEPH
3apy0e:KHOr0 NMPOu3BOACTBA: 1- MUCTEpPHA; 2- 3aIBUKKA U NATPYOOK
HANOJHEHHUS HUCTEPHbI OT THAPAHTA; 3- HANIOPHBINA NATPYOOK BBICOKOIO
NAaBJieHUs; 4- IeHO00aK; 5- IeHOCMeCcuTe b CTYIIEHU BBICOKOT0 1aBJIeHHs; 6-
PYKaB NepBoOii MOMOILIY HA KATYIIKe; 7- MAHOMETP BBICOKOIO J1aBJIeHus ; 8-
CTYIleHb BBICOKOIO aBJIeHUs1; 9- 3aIBMKKA Ha JadeTHbIN cTBOJ; 10- 13 —
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HANOPHbIE NATPYOKH CTyIIEHH HU3KOI0 AaBjeHusi; 14- BakyymMHbIil Hacoc; 15-
CTYNIeHb HU3KOI0 JaBJieHHs; 16- meHoCcMecHTe/ b CTYIICeHH HU3KOT0 JaBJICHUSA
17- 3apBrKkKa U3 nMcTepHbI; 18 — MaHoBakyymmertp; 19- BeHTHIIb MOAAYM
neHood0paszoBareisi u3 neHodaka; 20- BeHTU/Ib NeHO00Opa3oBaTe/ib U3 MEeH00aKa;
21- ryuep neHooOpa3oBaTeb U3 MOCTOPOHHEH eMKOCTH; 22- KpPaH
NMEHOCMECHUTEJISI CTYIIEHH HU3KOIO IaBJIeHHsI; 22 — MAaHOBAKYyMMeTp; 23-
3aJIBU2KKA B HUCTEPHY; 24 — 32IBUKKA U3 OTKPBITOr0 BOJAOMCTOYHMKA; 25 —
NOKApPHAs MPUCOEIMHUTEIbHAS T0JI0BKA I MOAKIIYEeHUs THOKOM
BCachIBaKOILeH JIUHUU; 26 — KPaH MEeHOCMeCuTeIsA; (IIYHKTHPOM 0003HAYEHbI
KOMMYHMKAIIUM, KOTOPbIEe MOT'YT OTCYTCTBOBATH HA HEKOTOPHIX THIIAX
aBTOLMCTEPH).

KoHTponpHBIE BONTPOCHI

1. Ocobennoctu koHcTpyKiuu Hacoca ROSENBAUER.

2. OcobeHHOCTH KOHCTPYKIIHH BaKyyMHOU CHUCTEMBI Hacoca
ROSENBAUER.

3. OcoOEHHOCTH KOHCTPYKIIMM OpPraHOB YIPaBICHUS M KOMMYHHMKAIIUMA
OTE€YECTBEHHBIX HACOCOB.

4. OcoOeHHOCTH KOHCTPYKIIMHM OpPTraHOB YIIPABJICHUS W KOMMYHHUKAIUI
3apyOeKHBIX HACOCOB.

5. IlpuHnunuanbHas cxemMa BOJONEHHBIX KOMMYHUKAIIUH aBTOMOOMIIS
AIl-40(131)137A.

6. IlpuHiIunuanbHasg cxeMa BOJONEHHBIX KOMMYHUKAIUd HACOCHBIX
YCTAaHOBOK aBTOIMCTEPH 3apyOeKHOTO MPOU3BOJICTBRA.

BakyyMHBbIe cCHCTEMBbI IMOKAPHBIX HACOCOB

Texnuueckue mpeﬁoeauuﬂ K 6AKYYMHBIM CUCHIEMAM ROHCAPHBIX MAUIUH

[ToxxapHble  Hacocel — SBJIAIOTCS, KaK MPaBUJIO, LEHTPOOEKHBIMU U
HecamoBcacbiBaromuMu. lIlepen Hawamom paGoThl (Mojadya BOJBI M3 OTKPHITOIO
BOJIOMCTOYHUKA) MX BCACHIBAIOLIYIO JIMHUIO U BHYTPEHHIOI MOJOCTh HEOOXOIUMO
3allOJIHUTh BOJAOM, JJII 4YEro BCE COBPEMEHHbIE IOXKAapHblE aBTOMOOWIM U
MOTOINOMIIBI 000PY10BaHbl BAKYYMHBIMHM CUCTEMaMH BOJI03AMIOJIHEHUSI.

BakyymHas cucrema COCTOMT M3 BaKyyMHOI'O HAacoca, BaKyyMHOI'O 3aTBOpa
(kpaHa, KJjlarlaHa) MU COEIUHUTENBHBIX TPyOONpoBOAOB (kaHaioB). C MOMOIIBIO
BAKyyMHOTI'O 3aTBOpa BHYTPEHHSSI MOJOCTh HEHTPOOEKHOr0 Hacoca cOO0IIaeTCs UH
pazob1iaercst ¢ BakyyMHble HacocoM. Ha 3apyOeKHbIX KOHCTPYKIUSAX ¢ OObEMHBIMU
BAKYYMHBIMU HAacoCaMH Iiepel] BaKyyMHBbIM HAcOCOM OOBIYHO CTOMT (UIIBTD,
MPENATCTBYIOIINUN NTONIaJaHUIO 3arPsA3HEHUN B BAKYYMHBIN HAcoC.

[Io mpuOBITHIO HAa MECTO MOXKapa MOXKApHBIM HAcOC AaBTOLMCTEPHBI WIIU
MOTOIMOMIIBl JIOJDKHBI OBITh 4Yepe3 MUHUMAJIbHOE BpeMsl BBEICHBI B JIEHCTBUE.
ITOoCKOJIBKY OHOM M3 OCHOBHBIX INPEAITYCKOBBIX OIEpAlMi SIBJISIETCSA 3aIlOJHEHHE
(3anMBKa) Hacoca BOJOHM, COKPAIICHHWIO MPOJOKUTEIBHOCTH JTaHHOM ONEepalyH
MPUIAETCS MEPBOCTENIEHHOE 3HAYCHUE.
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3anojHeHue BOAOW U IyCK HAacoca MOYKapHOW MalllWHbI (BBIIOJIHSAIOTCS MOCIE
MPOKJIAJIKK U MPUCOETUHEHHS PYKaBHOW JIMHUM) COCTOSIT U3 CIEAYIOLIUX 3TAMOB:

® BKIIIOUCHUE BAKYYMHOU CUCTEMBI;

e paboTa BaKyyMHOTO Hacoca;

® BBIKJIFOYEHHE BAKYYMHOW CUCTEMBI;
® BKJIIOUCHHE IIEHTPOOEIKHOTO HAcoca.

OngHako HE TOJNBKO MPOU3BOJMTEIBHOCTh BAKYYMHBIE HAacoca, Ha KOTOPYIO
yaiie Bcero oOpamaeTcss OCHOBHOE BHHUMAaHHE, HO U JJIUTEIBHOCTH BBIIIE
NEPEUMCICHHBIX 3TANoB OMPEESIOT OOIIYI0 MPOIOKUTEIFHOCTh MMyCKa HACOCHOM
YCTAaHOBKHU. Jl7si yCKOpeHHs Hayajla TYIIEHUsS JaHHBIE JTamlbl JOJDKHBI OBIThH
MUHHAMAJIBHBI 110 MPOJOJKATENBRHOCTH. [l03TOMYy BOIIpOC CO34aHHUS CHUCTEM H
YCTPOMCTB, 00ECIeUnBAIOINNA TOJIyaBTOMATUYECKUM U aBTOMaTUYECKHIT 3a00p BOJIbI
U3 BOJIOMCTOYHHMKOB, CTAHOBUTCS BCE OOJ€e aKTyaJdbHBIM. 3a MOCIEAHHE TOJbI 3a
pyOexoM U B Hallel cTpaHe pa3paboTaHbl BAKYyMHBIE CUCTEMBI PAa3JIMYHBIX TUIIOB U
KOHCTPYKIUH, KOTOPBIE COAEPKAT PSJl OPUTMHAIBHBIX Y3JIOB U arperaroB. M3yuenue
UX JOJDKHO CIOCOOCTBOBATH JalbHEHMIIEMY pa3BUTHUIO U COBEPUICHCTBOBAHUIO
ITOKAaPHOU TEXHHKHU.

K BakyyMHBIM CHCTEMaM MOKAPHBIX MAlIWH MPEIBSIBISIIOTCS CIEAYIOIINE
TpeOOBaHMUS:

e HeOonbllMe TradapuTHBIE pa3MEpbl M Macca, 4YTO HEOOXOOUMO IS
PallMOHAJIBHOTO  HCIIOJB30BAHMSL  T'PY30NOJBEMHOCTH  MOXKApPHOU
TEXHUKHU;

® [IOCTOSIHHAsi TOTOBHOCTH K PaboTe;

® BBICOKasA HAAEKHOCTh, B TOM YHUCIIE MIPU OTPUILATENIbHBIX TEMIIEpaTypax
OKPYKarOWIEN Cpelibl U KOHTAKTax C 3arpsi3HEHHOW BOJIOW;

® MHUHUMAJIBHOE BpEMS 3al0JIHEHUS BCACBIBAIOILECH JIMHUM U HACOCA BOJOM
(kax mpaBuio, He Gonee 40 ¢ mpu paspexennn He menee 0,8 kre/cm’) ¢
MaKCUMaJlbHOW BBICOTHI ~ BcachiBaHus (7,5 M [ MOXapHBIX
aBTOMOOUJEH U 5 - 7 M JUIsl MOTOTIOMIN );

® BO3MOXKHOCTh MHOTOKPAaTHOTO MOBTOPHOTrO 3a0opa BOJABI B Ciyyae
CPBIBOB BOSTHOT'O CTOJI0A;

® POCTOTAa M YI0OCTBO TEXHUYECKOTO OOCTYKUBAHMSI;

® [POCTOTa M yI0OCTBO YIpaBJICHUs BOAO3ANOIHEHUEM U IyCKOM Hacoca
(MUHMMAaIbHOE KOJIMYECTBO OPraHOB YNPABIEHUS U MPOU3BOJUMBIX UMH
omepainuii), YTO BaXHO IS YCHENIHbIX JACHCTBUM B aBapUMHBIX
YCIIOBHUSIX.

Kpowme Toro, >xenaTesnbHO, YTOOBI BAKYYMHbBIE CUCTEMBI ObLIH YHUDUIIMPOBAHbI
WM ObUIM OAHOTUITHBIMU JJIS MOXKAPHBIX aBTOMOOWJIEH Pa3IU4YHOr0 TaKTHYECKOTO
Ha3HAYECHUS.

OcHogeHble napamempbsl U XapaKkmepucmukKku.

OCHOBHBIMM MapaMeTpaMd BaKyyMHBIX CHUCTEM SIBJISIETCSl HauOOJbIlIee
CO37aBa€MOE pa3peKEHUE, KOTOPOE OIpPENesieT MAaKCUMAJIBbHYI0 I'€OMETPUYECKYIO
BBICOTY BCAChIBaHMS BOJBI U3 OTKPBITOTO BOJAOHWCTOYHHKA, U MPOU3BOAUTEIBHOCTD,
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OT  KOTOPOM  3aBHCUT  MPOAODKUTEIBHOCTh  3alOJIHEHHS  BCACBHIBAIOLLIEIO
TpyOOIPOBOJIa M HACOCA BOJOM Mepe] MyCKOM.

HauGonbliee pazpexeHue, co3gaBaeMoe BaKyyMHON CUCTEMON BO BHYTpEHHEH
MOJIOCTH TOXKAPHOTO HAacoca W B TMPUCOCAMHEHHBIX K BCACHIBAIOIIEMY MaTPyOKy
BCACBIBAIOIIUX PYKABOB, JNOHKHO He MmeHee dyeMm Ha 0,005 MIla (0,5 m. BoAd. cT.)
NPEBBIIIATh BEJIWYUHY, HEOOXOMUMYIO JUIsl TOAbEMA BOJbl HA MaKCUMAaJbHYIO
Tr€OMETPUYECKYIO BBICOTY BCAChIBAHHUS, YCTAHOBJIEHHYIO [UJIsi TOXKapHOrO Hacoca.
CortacHo TpeGOBaHMH K MOXKAPHBIM HEHTPOOEKHBIM HacocaM He MeHee 0,8 Kre/cm’.
OT0 HEOOXOAMMO HE TOJIBKO Ui oOecrmeueHus: HaAEKHOM paboThl BaKyyMHOMH
CUCTEMBI, HO U JIJIsl COKpAIICHUS MPOJOHKUTETLHOCTH 3a00p BOJIBI.

[Tpon3BOANTENBHOCT BAKYYMHOW CHCTEMBI 3aBUCUT OT IPOU3BOJAUTEIBHOCTH
BAKYYMHBIE HAacoca, CONPOTUBIEHUS BaKyyMHOrO 3aTBopa U TpyOOIpPOBOIOB.
W3BecTHBI ciaydyad, KOT/la TP HEU3MEHHOM BaKyyMHBIE HAcOCE 32 CUET yBEIMYCHHUS
IIPOXOJHOTO CEUEHUsl BaKyyMHOr'O 3aTBOpa M JAUaMeTpa TPyOOIpPOBOJOB yIaBaJOCh
3aMETHO CHU3UTb MPOJOJIKUTEIBHOCTD 3a00pa BOJBI.

[TpuMeHUTENBHO K MOYKAapHBIM MAaIIMHAM OHa MOXKET OBITh HENOCPEICTBEHHO
BBIp@)KEHA Yepe3 MPOJOJDKUTENBHOCTh 3&JIMBKM ILIEHTPOOEKHOIO Hacoca M €ro
BCAChIBAIOUIEH JMHUM MpPU Pa3IUYHBIX TE€OMETPUYECKUX BBICOTAX BCACHIBAHUS,
KOCBEHHO - [10 CKOPOCTH CO3/IaHMSI Pa3pPEKEHUsI B HACOCE U NTPUCOECINHEHHON K HEMY
BCAChIBAIOLIEH TMHUY WU B COCYJI€ PABHOI'O UM 00BEMA.

[Tpo1OKUTENBFHOCTD 3alIOHEHHS] HAcoca BOJIOM NEpes €ro MyCKOM SIBISIETCS
OJTHUM W3 BAXHEWUIINX MapaMeTpOB MOXKAPHBIX MAIIWH M MO3TOMY BHOCUTCS B HX
TEXHUYECKHE XapaKTEepUCTUKH (KaK TPaBWIO, TPHU MaAKCUMAJIbHOH BBICOTE
BCACBIBAHMS LIEHTPOOE)KHOro Hacoca). [Ipum pa3paboTke U COBEPILIEHCTBOBAHHUH
BaKyyMHBIX  CHCTEM, TakXe B  TpoOIecce HX  CEpUHHOTO  BHIMYCKa
MIPOU3BOJAUTENILHOCTh BaKYyMHOUM CHUCTEMBI yA0OHEE KOHTPOJIMPOBATH MO CKOPOCTH
CO3/IaHUS pa3peKEHUs B 3aJJaHHOM 00BEME. DTO MO3BOJIET MPOBOJUTH HCIBITAHUS
HE TOJIBKO B HATYPHBIX WJIM OJIM3KUX K HUM YCIIOBUSX, HO M Ha KOMIIAKTHBIX CTEH/aX.

Knaccuguxkayua eakyymuvix cucmem

BakyymHBIe cCTEMBI TIOKAPHBIX MAIIWH KIACCUPUITUPYIOT B 3aBHCUMOCTH OT
THUIIa MPUMEHSIEMOr0 BaKyyMHOTO Hacoca, croco0a 3aJIMBKU LIEHTPOOEKHOTO Hacoca,
THUTIA YIIPaBJICHUS U XapakTepa paboThl HA MOXKAPHBIX aBTOMOOHMIIAX.

[lo Tumy npUMEHAEMOro BaKyyMHOTO HAacoca pas3ddyaroT CHCTEMBI CO
CTPYHHBIMHU, MOPLIHEBBIMH, IUIACTUHYATHIMU (IIMOEPHBIMU) U BOIOKOJBIEBBIMU
BaKyyMHBIMH HAcoCaMH, TaKX€ C BaKyyMHBIMH YCTPOWCTBAMHU JApPYTUX THUIIOB,
MMEIOLINX OTPaHUYEHHOE MPUMEHEHHUE B HACTOAILEE BPEMSI.

[To cnocoOy 3anuBKM pa3inyarOT BaKyyMHBIE CHCTEMBI, BKJIIOYaeMble IpU
HEMOJIBYKHOM HJIM BpAaILlAIOLIEMCsl POTOpe IIEHTPOOEKHOTO MOKApHOTO Hacoca.
3aMuBKYy MpH HETOABM)KHOM POTOpE AOMYCKAIOT BCE LEHTPOOEKHBIE HACOCHI, NpHU
BpAIllalOIIEMCsl - TOJBKO T€, Y KOTOPBIX MOAIIWIHUKA W YIUIOTHEHUS B TEUCHHE
HeoOXoauMoro A 3a6opa BOABI BpEMEHH MOTYT 0e3 MOBpeXIeHUi paboTarh mpu
OTCYTCTBHH BOZBI B Hacoce (C y4€TOM BO3MOXKHBIX CPBIBOB BOJISIHOTO CTOJ0a TpH
nycke). [IpuMmeHeHMe 3ajJMBKM Hacoca C BpAaLAOMIMMCS POTOPOM MO3BOJISET
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CYUIECTBEHHO YIMPOCTUTH YIPABJICHUE 3TUM MIPOLECCOM M CO3aET OaronpusiTHbIC
YCIJIOBHS JUISl €r0 YaCTUYHOM WM ITOJTHOW aBTOMATH3aLUH.

B nepBoM ciyuae (3aqMBKa IMpH HENOJIBHKHOM pabodeM KoJiece) BO3IyX
OTCacChIBa€TCsl U3 BEPXHEH TOYKM OTBOJA WJIM HAIIOPHOTO KOJUIEKTOpa Hacoca (eciu
OTBOJl pACIIOJIOKEH HAJ KOJUIEKTOPOM, YTO 3aTpPyJHSET YCTAaHOBKY Ha HEM
BaKyyMHOI'0 3aTBopa). BHe 3aBHCMMOCTH OT BBIOPAaHHON TOYKHM HPUCOEAMHEHUS
BaKyyMHOM CHCTEMBl JOJDKHa ObITh oOOecliedeHa IoJHas 3ajluBKa OTBOJA, 4YTO
ABJIICTCS. HEIIPEMEHHBIM YCIIOBUEM HAIEXKHOTO ITyCKa HACOCA, 3alOJHAEMOr0 BOJOU
IIPY HETIOABMKHOM POTOpE. Y HACOCOB C OAHO3AaBUTKOBBIM CHUPAIBHBIM OTBOJOM,
HU3KO pAaCIOJIOXKEHHBIM CHOUPAJIBHBIM OTBOJOM M HHM3KO PacCHOJIOKEHHBIM
OTCEKaTeleM Il HaAEKHOrO 3abopa BOJBI IIPH OTCOCE BO3AyX W3 HAIOPHOIO
KOJUIEKTOpa BEpPXHIOI0 4YacThb OTBOAA COEAMHSIOT HAKJIOHHBIM KAHAJIOM
He0OoJILIIOro cedyeHHusi ¢ KOoHIIOM auddys3opa. Bo Bpems paboThl BakyyMHOM
CUCTEMBbl BOJA TMOJA JIEUCTBUEM aTMOC(EpPHOro JaBJIEHUS MOJHHUMETCA IO
BCACBIBAIOIIEMY PYKaBy M 3allOJIHAET BHYTPEHHIOK IOJOCTh HACOCA, IOCIE 4YEro
BKJIIOUYAIOT IIPUBO/J] paboyero Kojeca Hacoca.

Bo BTOpOM cilydae (3aiMBKa IpH BpauiaromeMmcs pabodeM Koisiece) BO31yX
OTCacChIBa€TCsl M3 BEpPXHEH TOUKHM IMOJBOJA (BCachIBAlOLIEro marpyoka) Hacoca. Y
HEKOTOPBIX TUIIOB OJHOCTYINEHYAThIX HACOCOB, paboune Koiéca KOTOPhIX UMEIOT J1Ba
LIEJIEBBIX YIUIOTHEHUS W Pa3rpy304HbIE OTBEPCTHS B OIOPHOM JAMCKE, BaKyyMHas
CUCTEMA MOJKIIOYAETCS B pailOHE YIUIOTHUTENBHOTO CTakaHa (Ha YpPOBHE BBICIIEH
TOYKM BcachIBarolero narpyoka: motornomna MII - 1600).

ITpouecc 3anuBKM mpoTekaeT cienyromuM obOpazoMm. Ilocne 3anonHeHus
pyKaBa BOJa HAUMHAET MOCTYIATh B paboyee KoJieco W BhIOPAChIBAETCS B OTBOJ, B
KOTOPOM IIOCTENIEHHO HApacTET BOJSHOE KOJBIO, BBITECHAIOIIEE BO3AYyX K OCH
Hacoca. HWxHAS yacTh BCachIBAIOIIEro MarpyOKa OKa3bIBAeTCs 3aJIMTOW BOJIOW, U3
BEPXHEN 4YacTH MPOJOJDKAETCS OTCOC BO3/yXd, B TOM YHUCIE U BBITECHIEMOIO
BOJSIHBIM KOJIBIIOM K3 0TBOAA. OKOHYaHHE 3aM0JIHEHUSI (PUKCUPYETCS 110 MOSIBICHUIO
YCTOMYMBOTO M30BITOYHOTO JABJICHHMS Ha MaHOBaKyyMMETpE, MPUCOCIUHEHHOM K
HAINOPHOM MOJIOCTH LIEHTPOOESKHOTO Hacoca.

[Io Tumy ynopaBieHuss  BakyyMHBIE  CHCTEMbl  OBIBAIOT  pYYHBIE,
MOJIyaBTOMaTUYEeCKUE W aBTOMaTudeckue. Bce oredecTBeHHblE W OOJBIIMHCTBO
3apyOexHBIX MOKapHBIX aBTOMOOWJIEH MMEIOT py4dHOE yIpaBieHue. B Toxe Bpems
OOJIBIIMHCTBO MOTOMNOMIT  BBITYCKAIOT C AaBTOMATH3MPOBAHHBIM  YINPABIECHUEM
BAKYYMHOM cucteMoi. [lomuMo mosiHOM aBTOMAaTH3aluy MPUMEHSIOT COBMEIIEHHBIE
onepanuy, MEXaHHW3AaLMI0 U IOJIyaBTOMAaTH3alMI0, YTO YIPOLIAET W OOJerdaer
yIpasieHue. PydyHOU IpUBOJ BAKyyMHOI'O IOPIIHEBOIO HAacoca JOIYCKAETCs TOJIBKO
Ha MEPEHOCHBIX MOTOMOMIAaX Majlol MPOU3BOJUTEIHHOCTH.

[Io xapakTepy pabOThl Ha MOXAPHBIX AaBTOMOOWJISX WJIM MOTOIOMIIAX
BaKyyMHbIE CHCTEMBbl MOTYT OBITh CBSI3aHBI C arperaraMud M CHUCTeMaMu 0a30BOTO
aBTOILACCH (BUTATENs1) WK paboTaTh HE3aBUCUMO OT HUX (aBTOHOMHBIEC BaKYyMHbIE
CUCTEMBI, IOJHOCTBIO CMOHTHUPOBAHHBIE Ha IIOXKApHBIX HAcOCax). ABTOHOMHbBIE
CUCTEMBI, KaK ITPaBUJIO, JEerye NoAJATCs MOJyaBTOMATH3AUU U aBTOMAaTU3aLlHH.
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BakyymHbI€ 3aTBOPBI

BakyymHble 3aTBOpBI (KJallaHbl, KPAaHbI) SABJSIOTCS BAXHBIM 3JEMEHTOM
BaKYyMHBIX CUCTEM MOKaPHBIX MAIlWH. B TOM WM HHOM BUJE OHU UMEIOTCA BO BCEX
BAKYYMHBIX CHCTEMaX, BHE 3aBUCUMOCTH OT THUIIOB BaKyyMHBbIE HACOCOB U CIOCOOOB
yropaBieHus. BakyyMHbIe 3aTBOpHI MIPEAHA3HAYCHBI U1 COOOIICHUS M Pa300IIeHUS
BAKYYMHOTO M IIEHTPOOEKHOIO0 HACOCOB. B HEKOTOPBIX KOHCTPYKIHMSIX TOCHE
OKOHYaHMsI 3a00pa BOJIBI OHU O00ECIIEYMBAIOT TAKXKE JOCTYI BO3AyX B TPYOOIPOBOI,
COCIMHSIIONINI HACOCKI (JJIs1 CJIMBa U3 HETO MPEIOTBPAIAIONINM MOIaJaHue BOAbI B
COCIMHUTENBHBI  TpyOONpPOBOA  MPOHUKIIEH  BOJBI), WM  CHAOXKEHBI
JOTIOJIHUTEIIbHBIM YCTPOHCTBOM.

B KOHCTpYKIHSIX BAKYYMHBIX CUCTEM COBPEMEHHBIX MOKAPHBIX MAILIUH MOKHO
BCTPETUTH PA3TUYHBIE IO UCIIOJHEHUIO YCTPOMCTBA, KOTOPBIE 3a4aCTyI0 UMEIOT JaXe
MHOE Ha3BaHUE, HO, TEM HE MEHEE, BBITIOJIHAIOT (YHKIIUA BAKYYMHBIX 3aTBOPOB.

PaznuuaroT BakyymMHBIE€ 3aTBOPBI C PYYHBIM U aBTOMAaTUYECKHAM YIIPABJICHUEM.
Ha Pucynok 91noka3aH BaKyyMHBIN 3aTBOP, KOTOPBI UMEET PYYHOE YIIPABJICHUE U B
HACTOAIEE BpEeMsl MPUMEHSETCS Ha OOJBIIMHCTBE OTEUECTBEHHBIX TMOXKAPHBIX
aBTOMOOUJIEH, 000pyI0BaHHBIX HACOCHBIMHM YCTAHOBKAMHU, a TAK)KE HA MEPEIBUKHBIX
HACOCHBIX CTaHLIHSX.
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Pucynok 91. BakyyMHbIii 3aTBOp: 1 — KOpmyc; 2 — rj1a3ok; 3 — KJIanaH
HHMKHUI; 4-KOPIYC NATPOHA 3JIEKTPUYECKOM JIaMIIbI; S- IPYy:KUHA; 6-raika; 7-
KYJIA4KOBBII BAJIMK C PYKOATKOM; 8-calbHUKOBOE YIVIOTHEHHE; 9 — BepXHUil
kianad; 10 — raiika; A — orBepcTHe /151 COO0UIEHUS ¢ aTMOC(EPOoH.

JHl

</

BakyymHbIll 3aTBOp cOCTOMT H3 Kopmyca |, B KOTOPOM YCTaHOBJIEH
KYJIa4KOBBIM BaJlMK 7 C PYKOATKOM € 3KCUEHTPUKOM, YIUIOTHEHHS 8, ABYX KJalaHOB
HIDKHETO 3 ¥ BEPXHEro 9 ¢ yIUIOTHSAIOIIKUMHU 3JIEMEHTAaMU, IPYKUHAMHU 5 U raiikaMu 6
n 10. B HmkHEN yacTu Kopiryca 1 BBINOJIHEHBI JIBa OTBEPCTHS, B OJIHO U3 KOTOPBIX
BBUHYEH KOpITyC 4 maTpoHa 3JIEKTPUYECKOW JIaMITbl MCIIOJIb3yeMOW ISl MOJACBETA,
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BTOPOE 3aKPBITOE TIa3KOM 2 - JJIsl HAOIOJIEHUS 3a MOSBJICHHEM BOJBI B MOJIOCTU
3atBopa. Oba OTBEPCTHS 3aKPBITHI INITA3KaMH U3 OPTaHUYECKOTO CTEKJIA.

TpybOonpoBoa, uaymuii K BAKyyMHOMY HacocCy, IPUCOEIUHSETCS K MOJIOCTH, B
KOTOPOM YCTAHOBJICH KYJIAYKOBBIN BaJIUK 7.

OnucelBaeMblil ~ BaKyyMHBIH  3aTBOp  IpEeAHAa3HauY€H Uil  HACOCOB,
IpeIBapUTEIBLHOE HAOJHEHHE BOJOM KOTOPBIX OCYIIECTBIISIOT IPU HEMOIBUKHOM
paboueMm konece. BaxkyyMmMHBIH 3aTBOp YCTAHOBJIEH CBEpPXy Hacoca Ha OTBOJAX
HaIlOpHBIX KoJuleKTopax. Iloaromy BO Bpems pabOThl LEHTPOOEKHOrO0 Hacoca
HIDKHUHM KJIallaH MIOMUMO YCHJIUS MPY’KUHBI €lle NPUKUMAETCA K CeUTy IaBICHUEM
MOo/aBaeMoOil BoJbl. PyKosiITKa KyJadykOBOrO BajMKa MMeEET JBa (DUKCUPOBAHHBIX
noJio’keHus: "oT ce0a" - BepXHHM KJlaraH OTKPHIT U "Ha ceOs" - HIDKHUN KiamaH
OTKPBIT.

Korna HWKHMI KiamaH OTKPBIT, HalOpHas IMOJIOCTh LEHTPOOEKHOro Hacoca
yepes MOJIOCTh KyJIAUKOBOTO BAJIMKA 7 M COEAMHUTEIBHBINA TPyOOIIPOBOA coolIIaeTcs
C BaKyyMHbI€ HacocoM. B 3T0o Bpemsi BepXHHUI KIlanaH 3aKpbIT U B MEpUO] pabOThI
BAKyyMHBIE Hacoca IPHKHMAETCSI K CBOEMY CEULy HE TOJBKO IPYKHUHOH, HO H
aTMoc(epHBbIM JaBJICHHUEM, JJI1 4YEro B Kopryce | psaoM ¢ BEpXHUM KJallaHOM
IIPEAYCMOTPEHO OTBEPCTHE 9 I MPOXOAa BO3AyXa.

[Ipy OTKpBITOM BEpPXHEM KialaHE HWKHUM KJIanaH 3aKpbIT, IOJIOCTh
KyJIauKOBOTO BajJMKa 7 W COEIMHUTENIbHBII TpyOOnmpoBOA cOOOLIAIOTCA Yepes3
otBepcTue 9 B kKopmyce 1 ¢ armocdepoil.

HenocratkoM JaHHOrO BakyyMHOrO 3aTBOpa  SBIISIETCSI  BO3MOKHOCTh
MONAaJaHUsl BOJBI B COEAUHUTENbHBIA TPyOONpPOBOA, €CIU BOJUTEIL MOKAPHOTO
aBTOMOOWJISL YIIYCTHJI MOMEHT TOsIBJIEHUA €€ B I1a3ke. B 3ToM ciyyae mpu HU3KOM
TeMIiepaType B TpyOONpoBOJE MOXKET oO0pa3oBaTbCd JeAsHas NpoOKa, 4TO He
MO3BOJISIET BAKYYMHOM HAcOCy OTKayaTh BO3/IyX U3 MOJOCTH LIEHTPOOEIKHOIO Hacoca,
moka rmpoOka He Oy/IeT yaalieHa.

[TpenoTBpaiieHnto 0Opa3oBaHus JIATHOW MPOOKH CIYXKUT BEPXHUU KiamaH
BaKyyMHOTO 3aTBopa. IIpu moBopoTe pyKOSITKM KyJIauKOBOI'O BajMKa B IOJIOKEHHE
«OT ceOs» BEepXHUH KIalaH OTKpbIBAaeTCs, M TpPyOOmpoBOA cooOliaeTcst ¢
aTMocdepori.

Kpome Toro, coeAMHUTENbHBIA TPYOOIIPOBO/] BHIIOIHEH, C YKIIOHOM B CTOPOHY
CTPYHHOTO BaKyyMHOTO Hacoca, 4ToObl uepe3 ero auddys3op momaBmas B
TpyOONpoBOJ BoAa Morja ciauBaTbesa. C el HeoNyILeHus 00pa3oBaHus JEASHOM
NpoOKM  MHCTPYKLUMS MO SKCIUTyaTallkd T[OXApHOTO AaBTOMOOWIS 0OsI3bIBaeT
BOJUTEIS B 3MMHHI MEpUOJ MOCIE 3aKPbIBAHMS BAKYYMHOT'O 3aTBOpa €IIE HECKOJIBKO
CEKyHJ TopadoTaTh BaKyyMHbIE HACOCOM, IIPOKauMBasi aTMOC(HEPHBIA BO3AYyX Yepes
COEIMHUTEBHBIN TPyOOIIPOBO/I.

BakyyMHBIN 3aTBOpP aBTOMAaTUYECKON BaKyyMHOU cucTteMsbl MoTonomnsl MIT -
1600 ornmyaeTcs OT ONHWCAHHOM KOHCTPYKLIIMHM OTCYTCTBHEM BEpPXHETO KIaraHa,
rima3koB U mojacBeta. Ha moromomiie MIT - 1600 3anuBKa BOJON IIEHTPOOCKHOTO
Hacoca BeAETCs MpHU BpallarleMcs pabodyeM KoJsiece, MO3TOMY BaKyyMHBIN 3aTBOp
COEIUHEH C BCACHIBAIOLICH IMOJIOCTHIO YEpe3 KaMepy, pacloJiOKEHHYIO 3a pabounm
KojecoM. BxiroueHne U BBIKIIOYEHHE BaKyyMHOI'O 3aTBOpa 00OeCleYrBacTCs
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TUAPOKAMEPOl M MNPOUCXOAUT aBTOMATUYECKHM B 3aBUCUMOCTH OT HAJU4Usl WU
OTCYTCTBUS JIaBJICHUSI B HAIIOPHOM MOJIOCTH OCHOBHOT'O HAacOCA.

N3BecTHBI KOHCTPYKIIUU BaKyyMHBIX 3aTBOPOB, YIPABIISIEMBIX
AJIEKTPOMArHUTOM U C TOMOIIbI0 MHEBMONpuBoaa. OHU ObUIM CO37aHbl JJIs
ABTOMATHYECKUX BaKyyMHBIX CHCTE€M, HO TOKa HE TOJYyYUIUd IIUPOKOIrO
pacnpocTpaHeHus. B mokapHbIX Hacocax ¢ BOAOKOJIBLIEBOW CTYIEHbIO, SBIISIOIICHCS
BaKyyMHbIE HacocOM, (DYHKIIMM BAaKyyMHOI'O 3aTBOpa BBIMOJHSET 30JOTHHUKOBBIM
KJIAIaH.

BakyymHbIE HacOCHI

OCHOBHBIM PJIEMEHTOM BaKyyMHBIX CHUCTEM SIBJISIIOTCSI BAKyyMHbIE Hacockl. Ha
OTEUECTBEHHBIX U 3apyOCKHBIX IMOXKAPHBIX MAlIMHAX W MOTONOMIAX HMCHOJb3YIOT
BaKyyMHBIE HACOCHI CJIEIYIOUIUX THUIIOB: CTPYWHBIC, MOPIIHEBHIE, MIACTUHYATHIC
(mmbepHBIE) U BOJOKOJIbIIEBbIE. BakyyMHbIE HACOCHI U YCTPOMCTBA JPYTHUX THUIIOB
HMMEIOT OTPAaHUYECHHOE MPUMEHEHUE.

BakyymHbIe cucmeMbl cO cmpyUHbIMU 8aKyyMHbIMU HacocaMu

B HacTosiiee Bpemsi B TOKapHOW TEXHUKE MPUMEHSIOT CTPYHHbBIE BAKYyMHBIE

HAacoChI IBYX THUIIOB:
1-ii - UICTIOJNIB3YIOIINE SHEPTUIO OTPAOOTABIIIUX T'a30B JIBUTATEIIS;
2-01 — UCHOJB3YIOIINE SHEPIUI0 CKATOrO BO3JyXa WIM CXKaTod pabouei
CMECH.

[lepBblii TUI TMPUMEHSIIOT, KaK MPaBUJIO, Ha TMOXKApHBIX aBTOMOOWJIAX U Ha
MOTOTIOMIIAX C YETBIPEXTAKTHBIM KapOIOPATOPHBIM U TU3EIbHBIM JBUTATEIEM, B TOM
Yyyclie € OJHOUMIMHAPOBBIM (Ha HEKOTOPHIX MOJENSIX MEPEHOCHBIX MOTOMOMII
amepukanckon pupmel Hale)

Bropoil Tun MCMoib3ylOT TOJBKO HAa MEPEHOCHBIX MOTOMOMIIAX, MMEIOIIMX
JBYXTaKTHbIC JBYXIMWJIUHAPOBBIE JTBUTaTed C KPUBOILIMITHO-KAMEPHOW MPOIYBKOM
(motonmomnia MIT-800B), koTOpBIe YyBCTBUTENBbHBI K MOBBIIICHUIO POTHUBOIABICHUS
B CHUCTEME BBIIIyCKa ra3oB. JlJisi BOJO3aMOJHEHHUS] OAWH W3 LWJIMHAPOB JABUTATENS
MIEPEKIIIOYAIOT B PEKUM KOMIIPECCOPA.

CmpyUHbIl eakyyMHbIU Hacoc, pabomarowulti Ha ompabomaesuwux
2a3ax dguzamersisi BHYympeHHe20 c2opaHusi

CrtpyliHble BaKyyMHBIE€ HACOCHI IIMPOKO MPUMEHSIOTCS B OTEUECTBEHHBIX
MOKApPHBIX aBTOMOOWIISIX UM paHee MPUMEHSJIMCh B TOXKApHBIX aBTOMOOWIISX psa
¢bupm 'epmannu u CIIIA.

CrpyiiHble BaKyyMHBIE HAcOChl OTJIMYAKOTCS MPOCTOTON KOHCTPYKIHH,
MMOCTOSIHHOM TOTOBHOCTBIO K pabore, HEBBICOKOH CTOMMOCTBIO,
HEBOCHPUUMYMBOCTBIO K 3arpsi3HEHHON BOJIE W OTPHUIIATENBHBIM TEMIIEpaTypaMm,
TaKke€ OTCYTCTBMEM MOJBWXHBIX JeTaiieid. McXonas W3 OTEUYECTBEHHOI'O OIbITa
AKCIUTyaTalllK, K UX HEJAOCTATKaM CIIEyeT OTHECTH BOZHHUKHOBEHUE 3HAUUTEIIBHOTO
MIPOTUBOABIICHUs] B BBIXJIOMHOM Tpakte auratens (mo 0,22 MII), Takke oTKas3bl B
paboTe u3-3a mpUropaHus oced U JedopManMM 3acOHOK, PACIIOJIOKEHHBIX B
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pacrpenenuTeIbHON  KaMepe, TMOCTOSHHO — IOJIBEPraloiuxcsi TEIUIOBOMY U
XUMUYECKOMY BO3/IEUCTBUIO OTPAOOTABIINX ra30B.

Takum o0Opa3oM, OCHOBHbBIE NMPUYUHBI HANEKHOCTH OTHOCATCS HE K CAMOMY
BaKyyMHOMY Hacocy (coruty u auddy3opy), a K ero pacupenenuTeIbHOl Kamepe.

Heckonbko MpOTUBOpPEUYMBBIE JIaHHBIE O HAIEKHOCTH Ta30CTPYUHBIX
BaKyyMHBIX HACOCOB OOBSICHSIOTCS HE TOJBKO Pa3iUYMsIMHU B dKCIUTyaTaluu (Tak, B
HEKOTOPBIX CTpaHaX MPUMEHSIOT TEIUIOCTOMKHUE CMa3Ku JJisi OCEH 3aCIIOHOK), HO U
O0COOCHHOCTSIMU KOHCTPYKIIUN BaKyyMHBIX CUCTEM.

B nepByro ouepeap 3TO OTHOCUTCSI K MECTY YCTAHOBKHM BaKyyMHBIX HACOCOB B
BBIXJIOITHOM TpakTe. B OTEYECTBEHHOW NpPaKTHKE MX CTaBiT MEpell TIyIIUTEIeM
aBTOMOOMJILHOTO IIIACCH, T.€. B HEIMOCPEICTBEHHOW ONM30CTH OT nBurareis. B
3apyOeKHON MpaKTHKE Mpeo0iagaeT yCTaHOBKA CTPYHHOTO BaKyyMHOTO Hacoca B
KOHIIE BBIXJIOMTHOTO TPAaKTa, O] HACOCHBIM OTAEJCHUEM (MOKapHbIE aBTOMOOWIN
¢bupmbl Magirus), rae Ttemmeparypa OTpaOOTaBIIMX Ta30B 3HAYUTENILHO HUXKE.
CyuiecTBeHHOE 3HAUEHUE UMEET U MPUMEHEHHUE KapOCTOMKUX MarepualioB. B 3Toit
CBSI3U CJEAYeT CUHMTaTh, YTO PE3EPBbl MOBBIIIEHUSA HAAEKHOCTH CTPYHHBIX
BAKYYMHBIX HACOCOB €III€ HE HCUEPIIAHBI.

BakyyMmHas cuctema ¢ ra3ocTpyMHBIM HacOCOM BKJIIOUAeT B ce€0s BaKyyMHBIH
KJanaH (3aTBOp), KOTOPBIM COEIUHEH TPYOOIPOBOJIOM C KaMepod pa3peskeHUs
CTpYHHOTO Hacoca. B 3aBUCUMOCTH OT YCIIOBUH 3al0JIHEHUS [IECHTPOOESKHOTO Hacoca
(Ipy HEMOJBIXKHOM WJIM BpallaromeMcs pabodyeM KoJIeCe) BaKyyMHBIM KiamaH
COCMHSIOT C BBICHIEH TOYKOM Hacoca (KOJUIEKTOpP) WJIM BBICIIEH TOYKOMN
BCACBIBAIOIIETO AaTpyOKa.

Cxema Ta30CTpyWHOM BaKyyMHOM CHCTEMBI C MHUTAaHUEM OT OTPaOOTABIIMX
ra3oB JBHUTraTes mpeacraBicHa Ha Pucynok 92 - Pucynok 94.

[Ipoxonss ¢ OoOJIBIIONW CKOPOCTHIO Yepe3 COIJI0 B KaMepy CMEIICHUS,
BBIXJIONMHBIE Ta3bl CO3Mal0T paspexkenue mnopsiaka 0,075 Mlla (7,5 Box. cr.) u 3a
10-50c (B 3aBUCMMOCTH OT BBICOTHI BCAChIBaHUS) OOECIEUYHMBAIOT 3aIMOJTHEHHE
BCACHIBAIOIICH JIMHUU U TIOJIOCTH IIEHTPOOESKHOTO HAacoca.

Pucynok 92. Cxema BAKYyyMHO# CHCTEMBbI, I'a30CTPYHHBIN BAKYyMHBIi
annapar BbIKJIKYEH, 0TPadoTaBLIMe ra3bl IBUraTe/isi BHYTPEHHEro CropaHus
UAYT B IJIYIIHTENb: 1-CTPYHBIA HACOC; 2 - 3aCJIOHKA; 3 - KOPILYC
ra3oCcTpyiHOro BaKkyyM-anmnapara: 4 - riaymureab; S-Ttpyda 8 - Baiauk; 9 -
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npy:;kunbl; 10 - moxapHsIil Hacoc, 11 — och 3acioHkM; 12 — oTBepcTHE 1JIA
coo0menust ¢ atmocgepoii; 13 — Bepxuuii kianan; 14 — HIKHUHA KJIanaH; A —
HAIIpaBJIeHHE NTOTOKA 0TPA0OTABIIIMX I'A30B.

Pucynok 93. Cxema BaKyyMHOM CHCTEMbI: ra30CTPYHHbIA BAKYYMHBIN
annapar BKJIIOYEH, M0/ AeliCTBHEM aTMOC(EPHOro JaBJICHUS BOJA 3aM0JIHAET
HEeHTPOoOeKHbII Hacoc: 1-cTpyiiHbIN HACOC; 2 - 32CJI0HKA; 3 - KOpPILYC
ra3ocTpyMHOIro BakyyM-anmnapara: 4 - riymure/ib; S-tpyoa 8 - Baauk; 9 -
npy:xuHbl; 10 - moskapHslit Hacoc, 11 — ochb 3aciioHkM; 12 — oTBepcTHE A5
coo01enus ¢ atmocgepoii; 13 — BepxHuii Kianan; 14 — HUKHUHA KJIanaH; A —
HAIIPaBJIeHHe MOTOKA 0TPA00TABIIMX I'a30B.

Pucynok 94. Cxema BaKkyyMHOM CHCTEMbI: ra30CTPYHHbIH BAaKyyMHBIN
annapar BKJYeH, BAKYYMHAsl CHCTeMa MPOAYyBaeTcsl ¢ HeJbI0 yAaJIeHUs
O0CTATKOB BOJbI: 1-CTPYHHBIH HACOC; 2 - 32CJI0OHKA; 3 - KOPILYC ra30CTPYHOT0
BaKyyM-anmnapara: 4 - rJymuresb; S-tpy0a 8 - Bauauk; 9 - npyxunsbi; 10 -
NnokapHbIid Hacoc, 11 — ochb 3ac/I0HKH; 12 — oTBepcTHE AJIS1 COOOIEHMS C
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atMmocdepoii; 13 — Bepxuuii Kianan; 14 — HKHMI KJIanaH; A — HallpaBJIeHUe
MOTOKA 0TPadOTABIINX Ira3o0B.

["azocTpyiiHBIM BaKyyMHBIH amnmapar NpeACTaBiseT COO0OM COBOKYITHOCTh
BaKyyMHOIO HAacoca W PpacHpeiesIuTEeNIbHON Kamepsl. PacnpenenurenpHas kamepa
npelHa3HavYeHa JJid HalpaBJICHUs NMOTOKA OTPa0OTABIIMX Ta30B Ha TIIYIIMTENb WA
ra3oCTPyHMHBIN BAKyyMHBIN HACOC.

Panee Ha pacrnpenenuTeIbHOM Kamepe ra3ocTpyHHOro BaKyyMHOTO arrmapara
yCTaHaBIMBajach Ta3oCTpyilHas cupeHa. B HacTosiiee Bpems HCIOIb3YIOTCA
AIEKTPUYECKUE CUPEHBI.

N306paxénnpiii Ha PucyHok 95 ra3ocTpyiiHbIi BaKyyMHBIN ammapaT COCTOUT
U3 BakyyMHoOro Hacoca (mosummu 11 wm 12) m pacnpeaenurensHOl KaMepsl
pazmeniaeMoi B kopryce 1. 3acioHka 2 MOXKET 3aHUMATh JIBa MOJIOKEHUS: B OJJHOM
3aCJIOHKOM 2 3aKpbITO Ceayio 3 ¥ oTpaboTaBIIME Ta3bl UAYT Ha BAKYYMHBIH HAacoc, B
JAPYrOM 3aKpbhITO OTBEpCTHE A Ha BaKyyMHBIM HacoCc M OTpaOOTaBIIKE Ta3bl
HanpaBJAOTCS B TaymuTenb. [Ipyxkuna 6 obecrneunBaeT (PUKCALMIO 3aCIOHKU B
000MX MOJIOKEHUSX.

Pucynok 95. I'azocrpyiinbiii Bakyym-annapat AIl-40(130)63b6: 1 —
KOPIYC; 2 — 3aCJI0OHKA; 3 — celi10; 4 — MPOKJIAJAKA; 5 — KOHYCHBIII pacTpyo; 6 —
NPY:KUHA; 7 — KPOHIITENH; 8 — kpbIlKa; 9 — mmuiabka; 10 — peruar; 11 —
auppysop; 12 — comwio; 13 — TpydONpoBoOAbI BHIXJIONHOTO TPAKTA ABUTATENA; A
— OTBEpPCTHE HA ra30CTPYiHbIA BaKyyMHbI Hacoc; b - guianen kpenienust
TPYOONIPOBO/Aa BAKYYMHOM CHCTEMBbI.

Ha otreudecTBEeHHBIX IMMOKapHbIX aBTOMOOMIIAX C AU3CIIbHBIMH JBUI'aTCIISIMU
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KamA3 - 740 (AKT - 197, ALl - 203) B xauecTBe BaKyyMHOI'0 Hacoca HNPHUMEHEH
JBYXCTYNEHYAThI Ta30CcTpyHbI Hacoc (PucyHok 96), KoTOopelii, Kak U
OJIHOCTYTICHYAThIN, YCTAHOBJIEH Ha paclpeeIUTEeIbHON KaMepe.

JIByxcTyneH4yaThlii BaKyyMHBI HAacOC COCTOMT M3 BO3IYIIHOTO coIlia §,
npuémHoro cormna 4, muddyszopa 2, TPOMEKYTOUYHOM KaMephl 5 U KaMepsl
pazpexenust 7. Kamepa paspexeHuss depe3 BO3AYIIHOE COIUI0O U OTBepcTHE 9
coobmraercst ¢ aTMocepoid, uepe3 MPOMEKYTOUYHOE COIUIO - ¢ TPUEMHBIM COTUIOM, a
nociennee ¢ auddyszopom. TpyOompoBomoM Kamepa pa3peKeHHs COCIUHEHA C
BaKyyMHBIM 3aTBOPOM.

K mnpenmymecTBaM maHHBIX BaKyyMHBIX HAacOCOB CJIEIYyeT OTHECTH UX
CHOCOOHOCTH paboTaTh TpPH MEHBIIEM [aBJIEHUM aKTUBHOTO Tra3a, a TaKkke
oxJaxaeHue coria u quddysopa ctpy€it atMmochepHOro BO3ayXa.

Jlyis 3amoyiHEeHUs] TOJIOCTH IEHTPOOEKHOTrO Hacoca BOJOM MOBOPAYMBAIOT
3aCIIOHKY, HAaXOJSIIYIOCS B paclpeeIUTeIbHON Kamepe, 3aKpbiBasi, OTBEPCTHE IS
BBIXOJIa OTpabOTaBIIUX Ta30B B aTMocdepy M HaIpasisii, TakuM oOpa3oM, rasbl B
»KeKTop. OJHOBPEMEHHO 4Yepe3 BaKyyMHBbIH 3aTBOP MOJOCTh HACOC COOOLIAIOT ¢
KaMepol paspexxeHus xkekropa. OTpaboraBiime ras3bl 4epe3 MPOMEKYTOUHYIO
KaMmepy MoMaialoT B MPpUEMHOE COTUIO U aajblie B AU y30p.

Pucynok 96. /IByxcTyneHYaTblil BAKYYMHbI HACOC AJIsI MOKAPHBIX
aBapMiiHO-CIIacaTeIbHbIX AaBTOMOOMJIEH ¢ IM3eJbHBIM ABUrarTesaemM: 1- kopmyc
pacnpeneauTeJbHON Kamepbl; 2 — nuddy3op; 3 - NpoMeKyTOUHOE COILIO; 4 -
MPUEMHOE COILIO; 5 - MPOMeKYTOYHAasl Kamepa, 6 - kopmyc, 7 - kamepa
pa3pexeHus; 8 - BO3AyLIHOE COILIO; 9 — oTBepCcTHE AJIsl MOAKIIOYEHUS
TPYOONPOBO/Ia BAKYYMHOM CHCTEMBI.
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N3-3a Manoro mnpoxOAHOTO CEYEHUS MEXAY BHYTPEHHEU ITOBEPXHOCTBIO
OPUEMHOIO M HAPYKHOW IMOBEPXHOCTHIO MPOMEKYTOUHOI'O COIJIA CKOPOCTh Ta30OB
pEe3Ko BO3pacTaer, M B MPOMEKYTOUHOM COIIE OO0pa3yercss pa3pexeHue.
ATMochepHBIi BO3AyX, MNPOXOJs 4Yepe3 BO3AYIIHOE COIUIO B IPOMEKYTOUYHOE,
YCUJIIMBAE€T BaKyyM B KaMepe pa3pekeHus. B pe3ynpTrare HauMHAETCs MPOILECC
AKTUBHOI'O OTCOCA BO3/1yXa U3 MOJIOCTU Hacoca.

JInst BBIKJIFOYEHNSI BAKYYMHOW CUCTEMBI 3aKPBIBAIOT BAKYYMHBIN 3aTBOP, MOCIIE
4Yero IMOJIOCTh Hacoca W KaMmMepa pa3pexeHHs 9KEKTopa pas3o0IlaiTcs; B
pacmpeeIMTeIbHON KaMepe OTKPBIBAIOT OTBEPCTHE Ui BBIXOAA OTPabOTaBIIMX
ra3oB B aTMocdepy.

OC00EHHOCTBIO ABYXCTYNEHYATOr0 BaKyyMHOI'O HAacOCa SIBJISETCS HAJTUYHUE B
€ro MpOMEKYTOUYHOW KaMepe OTBEPCTHS C MIOBOPOTHOM KPBILIKOM, MPETHA3HAYECHHON
JUISL PETYJIMPOBAHUs MPOTHUBOJABICHUS, BO3HUKAIOIIETO B BBIXJIOIHOM KOJUIEKTOPE
JIBUTATEIS MIPU BKIIFOUEHUU 3KEKTOpa. ONTUMAIbHOE IaBICHUE ra30B, P KOTOPOM
JIBYXCTYIIEHYAThI BaKyyMHBIN HAcoc obOecreunBacT HanboJiee BHICOKHE TapaMeTphI
Bakyyma, coctapisier 0,16 Mlla, yTo cormacyercs ¢ IpPOTHUBOJABIECHUEM, KOTOPOE
KPaTKOBPEMEHHO Jonyckaercs s apurarens KamA3-740.

HcnbiTanuss JIBYXCTYNEHYAaTOrO Ta30CTPYWHOTO BaKyyMHOIO Hacoca Ha
MOXKAPHBIX aBTOMOOWJIAX TOKAa3ald, YTO YBEJIUYCHHUE MPOTHUBOJABICHUS B CUCTEME
BBIIYCKA T'a30B JIM3EJIbHOTO JBUTATEIsl BBILIE JTOIYCKAEMOI'0 aBTO3aBOJIOM IIpejesia
BBI3BIBAET HEMOJHOE CrOpaHWe TOIUIMBA, YTO MPUBOJAUT K HHTEHCUBHOMY
3aabIMIICHHIO. VcTIBITaHME TaKKe MOKA3aJH, YTO IPU OTCYTCTBUM BO3IYLIHOTO COILIA
Y IIPOYMX PABHBIX YCIOBUAX CO3JAaBAEMOE paspsukeHue najgaer Ha 15-20%.

AHaAJOTMYHYK0O KOHCTPYKTHMBHYKO CXEMy HMEET BaKyyMHBIM  Hacoc
3anmagHoOTepMaHCcKoM (upmbl Magirus, KOTOpBIM NpeAHa3HAuYeH MJid MOXKAPHBIX
aBToMoOuJIel ¢ Au3enbHBIM JBUrareneM. Ha nmocnegHeit Moienu 3Toro BakyyMHOTO
HAacoCa YCTaHOBJIEH TIJYIIUTEIb, YTO CYIIECTBEHHO CHHMXXET YPOBEHb 3BYKOBOIO
JABJICHUS, CO3aBAEMOTO pabOTAIOITUM HKEKTOPOM.

Cnegyer OTMETHTh, YTO Macca, rabapuTHbIe pa3Mepbl U CTOMMOCTH
JIBYXCTYNEHYAThIX Ta30CTPYWHBIX BAKYyMHBIX HAcOCOB BBIIIEC, YEM AHAJIOTMYHBIX
OIHOCTYIIEHUYaThIX. B TO e BpeMsi OHM TMO3BOJISIOT 3HAYUTEIBHO CHHU3UTH
MIPOTUBOJABICHUE B CHCTEME BBIITYCKA Ta30B BO BpPEMsSl BKIIIOYEHUS BaKyyMHOU
CUCTEMBI, YTO O0EeCreYnBaeT BO3MOKHOCTh MX COBMECTHOUW pabOThI C NU3EIbHBIMU
JIBUTATENIAIMH, OOJiee UYYyBCTBUTEIBHBIMU, YeM KapOIOpaTOpHbIE, K POCTY
MPOTHUBOIABIICHUS HA BBIXJIOIIE.

Bce e Ha [aHHOM JTane HauOOJbLIEE pPACHPOCTPAHEHHE TMOTYUUIT
OJIHOCTYTIEHYAThIN Ta30CTPYilHbIN BakyyMHbIN Hacoc (Pucynok 95).

BakyyMHbIl Hacoc, pabomarowud om cxamoz2o eo3dyxa
rnHeemMocucmemMbl MoxapHo20 asmomoburisi

AOGCONIIOTHOE  OOJIBIIMHCTBO OTEYECTBEHHBIX IMMOXKAPHBIX aBTOMOOWIIEH,
00Opy/IOBaHHBIX HACOCHBIMH YCTAaHOBKAMH, WMEIOT MMHEBMATHYECKYIO TOPMO3HYIO
cucreMy. IloaToMy  mpeicTaBiasieT  HECOMHEHHBI  WHTepec  pa3paboTka
ra3ocTpyMHOro BaKyyMHOTO Hacoca, paboTalomero Ha CXaToM BO3IyXe,
MOCTYTAIOIEM U3 OOPTOBOM THEBMOCETH AaBTOMOOMIISL.
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Ha wnexotopsix aBrormucteprax All-40(131) Obuta mpuMeHeHa BaKyyMHas
CUCTEMA C BO3JYIIHBIM KEKTOPOM, PabOTAIOIMIUM OT MHEBMATHYECKOW TOPMO3HOM
CUCTEMBbI aBTOMOOWJIS. BakyymHas cucteMa 3TOro THIIa COCTOMT M3 BO3IYIIHOIO
razoctpyiHoro Hacoca (PucyHok 97), TpyOompoBOAOB, MTHEBMOPACIPEACTUTENS U
BaKyyMHOTO KJIallaHa.

Pucynok 97. Bo3aymHbiil ra3ocTpyiHbiid Hacoca: 1 — comio; 2 — kopmyc; 3
— nu¢dy3op; 4 — KOJbLO YIUIOTHAUTEIbHOE; 5 — IITylep K BAKYYMHOMY KPaHY;
A — OABOJ C:KATOT0 BO3/1yXa OT TOPMO3HOM CHCTEMbI AaBTOMOOMIISI.

Pabora cuctembl MPOMCXOAUT CIEAYIOIUM 00pa3oM: MCXOJIHOE IOJIOKEHHE-
JBUTATENb PabOTaeT, JaBJICHHUE B TOPMO3HON CHCTEME aBTOMOOWIISI JIOJIKHO OBITH HE
menee 0,55 MIla. Hacoc BbikitoueH. IIoBOpoTOM pykoOsITKM Ha ceOsl BKIIOYAIOT
BaKyyMHBIH kiamnaH. [Ipyu moBopoTe pyKOSITKH THEBMOPACIIPEICTUTENS B MTOJI0KECHHE
«Bxi» cxaThll BO3yX M3 TOPMO3HOM CHCTEMBI aBTOMOOWJISI MOCTYIaeT B cormo 1
BO3YITHOTO Ta30CTPYHHOTO Hacoca, BCIEACTBHE uero B kamepe auddysopa 3
CO3/IaeTcsl pa3pekeHHe, KOTOpoe TepefaeTcss depe3 KOopmyc 2 U Jajee 1o
TpyOOTNPOBOy HAa BAaKYyMHBIN KpaH B MOJOCTh IIEHTPOOEKHOTO HACOCA.

OCHOBHBIM NPEMNATCTBUEM JJII MACCOBOW peau3allii JAHHON CXEMBI SIBISIETCA
HEBBICOKAsI TPOU3BOIUTEIILHOCTh aBTOMOOMIIBHBIX KOMITPECCOPOB U, KaK CIIEACTBHE,
TPYJIHOCTH oOecreueHus MOBTOPHBIX 3a00pOB BOABI B Cllydyae OOpPHIBOB BOJHOTO
cTOJ0A.

BakyyMmHble cucmeMbl ¢ MOPUWHe8bIMU 8aKyyMHbIMU Hacocamu

Ha ocnamenun 3apyOeXHBIX TMOXKapHBIX HACOCOB HAXOJUTCS HECKOJIBKO
Pa3HOBUIHOCTEH MOPITHEBBIX BaKyyMHbIe HAcOCOB. HekoTopble U3 HUX MPHUBOASATCS
B JICMCTBUE OT BEAYIIET0 Bajla TMOXKAPHBIX HACOCOB Yepe3 KIMHOPEMEHHYIO
nepeaayvy.

ABctpuiickas ¢pupma Rosenbauer Ha aBTOMOOHWIIAX a’pOAPOMHOI CITyKOBI U Ha
aBTOMOOUJITX KOMOMHHUPOBAHHOTO TYIICHHS UCIOJIL3YIOT aBTOHOMHYIO BaKyyMHYIO
CUCTEMY, B COCTAB KOTOPOU BXOAST MOPUIHEBOW ABYXIMJIMHAPOBBINA HACOC (MTO3HUIIUU
7-10 Pucynox 98) ¢ snekTpoMarHUTHOW My(TOM BKIIOYEHHS 3, aBTOMATUYECKHMA
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BaKyyMHbIH KjamaH S5, u TpyOompoBoasl. IlpuBoxg BakyymHOro Hacoca
OCYUIECTBJISIETCS OT BaJsla MOBBIIIAIONIEH Mepeay MOXKAPHOTO HAcOca ¢ MOMOIUIBIO
KJIMHOpPEMEHHOU mepenayr. Ha Ipyrux KOHCTPYKIUSAX 3TOM (DUPMBI BBIKIIOUYEHHE
NPUBOJIa BAKYYMHOI'O Hacoca OCYIIECTBIISIETCS TIEPEMEIIEHUEM HATSXKHOTO POJIMKA
KJIMHOPEMEHHOM TMepeiaur ¢ MOMOIIbIO THAPOLMIMHIpPA BhiKiIoueHus (Pucynok 99).

Ha Pucynox 100 moka3aHa KOHCTPYKIIMSI BaKyyMHOTO HAacoca, KOTOPbIN
COCTOUT M3: HAarHETaTeJIbHBIX KJIamaHoB 1; BCAChIBAIOIIMX KJIamaHOB 2; MOpiIHA 3;
Bajia 4; IKCIEHTPHK 5; MOIBYyHA 6; KpBITIEK MUInHApa § ¢ matpyokamu 9. B cpenneit
YacTH MOPIIHS €CTh Ma3 JJI Bajia C SKCLIEHTPUKOM.

4 3 6 /
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ﬁ‘_‘\‘““-—“_
0 |
-

/1
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Pucynok 98 Hacoc Po3eHn0ayep ¢ npuBo0M BAKYYMHOI'0 HACOCa Yepe3
3JIEKTPOMATHUTHYI0 My(dTy: 1 — MAHOMETP B HACOCHOM MOJIOCTH HACOCA; 2 —
IIKHUB MPUBOAA BAKYYMHOI'0 Hacoca; 3 — 3jieKTpoMaruutTHas mydra; 4 -
MaHOBAaKYYMMeTP BO BCACBIBAIOLEH MOJIOCTH HACOCA; S — aBTOMATHYECKHU I
BAKYYMHBIH KJanaH (YnpasJjsieT TaKkKe dJIeKTPOMAarHuTHoOi mydroii); 6 —
0opToBO€E MUTaHUE; 7 — MOPIIEHb BAKYYMHOI0 Hacoca; 8 — Ha8rHerare/bHbIM
KJIAlaH BAKYYMHOI'0 Hacoca; 9 — 3kcueHTpuK; 10 — 0kHO B nuJImHape
(BcacbiBawmuii KiaanaH); 11 — peMeHb KIMHOPEeMeHHOM nepenaun; 12 —
BeAYILIMid NIKUB KJIMHOPeMEeHHO nepenaun; 13 - neHTpoOeKHbII HACOC.
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Pucynok 99. Hacoc Po3enbayep ¢ npuBoa0M BAKYYyMHOI'0 HACOCa 4yepe3
OTKJII0YAeMYI0 KIMHOPEMEHHYI0 nepeaavyy: 1 — MAaHOMeTP B HAIIOPHOM MOJIOCTH
HAacoca; 2 — MPYKUHA THAPONWIHHAPA BHIKJIKYEHU BAKYYMHOI0 Hacoca; 3 —
IIKUB MPUBOJA BAKYYMHOI'0 HACOCA; 4 — MAHOBAKYYMMeTP BO BCAChIBAKOILEi
MOJIOCTH HACOCA; 5 — BAKYYMHbIH KpaH; 6 — NopuieHb BAKYyMHOI'0 Hacoca; 7 -
HATHETATEJbHBIN KJIANAH BAKYYMHOI'0 HACOCA; 8 — SIKCHEHTPUK BaKyYyMHOI0
Hacoca; 9 — OKHO B HWJIHHAPe (BcachIBaOIIMil Kiaanan); 10 — HATSZKHOM POJIMK
KJIMHOpPEeMeHHOM nepenaydu; 11 — pemeHb KIMHOpeMeHHOI nepegaum; 12 —
THAPOLUMIMHAP BHIKJIIOYEHUSI BAKYYMHOI'0 Hacoca; 13 — BeAylumii IKUB
KJIMHOPEMEHHOM nepenaqyu; 14 — neHTpoOde;KHbIH HACOC.

Benymuii Bam M OKCIHEHTPUK BpallAlOTCS HA MIAPUKOINOAIIMIHUKAX. 3a
KaKJIbIi1 000POT SKCUEHTPHUKA MOPIIEHb COBEPILAET ABA PA00UYMX LHUKIIA.

Panee Ha moAOOHBIX HACOCAX POJIb BCACHIBAIOIIMX KJIAMAHOB BBHIMOJHAIN OKHA
B uunuHApe. Bee neranu BakyyMHOro Hacoca paboTaroT B MacyIsIHOW BaHHE.

Tak kak BO BpeMmsl 3all0JIHEHUSI BOAON pabouee KOJeco LIEHTPOOESKHOTO Hacoca
Bpalaercs, THOKHI TpyOOmpoBoA Ml OTCOCa BO3AyXa MPUCOECTUHEH K
BCACBIBAIOIIIEMY naTpyoky. [Tpu BKJIFOUEHUU BaKyyMHOT'O Hacoca
(37IeKTpOMarHuTHOM My(TOH MM C TIOMOIIBIO KIIMHOPEMEHHOM Tepeiau) BO3IyX U3
BCAChIBAIOIIE MOJOCTH HAcoca IO TPyOOIpOBOJaM OTCACHIBAETCS B IOJIOCTH
IIMHIPOB. BeIOpoc Bo3ayxa B atMocdepy OCYLIECTBISIETCS Yepe3 HarHeTaTeNbHbIe
KJIalaHbl.

[Ipn BKJIIOYEHUM MNPUBOJA MOKAPHOTO HAcOCa BAaKyyMHBIM HACOC MOIY4aeT
MIPUBO/I Yepe3 DJIEKTPOMATHUTHYIO PpUKIHOHHYIO My(pTy (Pucynok 98) wim uepes
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KIIMHOPEMEHHYIO Tepeady KOTOPYIO MPH MOMOIY HATSKHOTO POJIMKA HATSITUBACT
npyxuaa (Pucynoxk 99). Ilo 3amosHEHWIO MOJOCTH LEHTPOOEKHOTO HAcoca OH
pa3BHUBaeT JABJICHHE, JTO JaBIICHUE TepeqacTcsi Ha MeMOpaHy aBTOMAaTHYECKOTO
BakyyMHoro kiamaHa (Pucynoxk 98). MemOpana mnporubaercs W MPOUCXOJUT
pa300IIeHIe MTOJIOCTH IIEHTPOOEKHOTO Hacoca U BAKYYMHOTO HAacoca, OJHOBPEMEHHO
gyepe3 KOHTAKTHYIO TPYIITY MPOUCXOAUT OTKIIOYCHHE JIEKTPOMAarHUTHOH MY(THI U
BaKyyMHBI HAacOC OCTaHABJIMBAaeTCA. B ciydae mpuBoAa dYepe3 OTKIIOYAEMYIO
KIIMHOPEMEHHYIO Tepefayy MO 3alOojJHEHHIO MOJOCTH IEHTPOOEKHOro Hacoca OH
pa3BUBaeT JaBJICHUE, KOTOPOE BO3JICHUCTBYET HA TMOPIICHh THIPOIIINHIPA
BBIKJTIOUCHHUS, W TIEPEMEIIacT, MPEOI0JIeBasi COMPOTUBIICHUE TPYKUHBI, HATSIKHOU
POJIMK B CTOPOHY OCIIA0JICHHs KIMHOPEMEHHOHM mepenadyd BIUIOTh JO TOJHOTO €€
OTKJTFOYCHHUSI.

OCHOBHBIMM  HEJIOCTATKaMU MOJIOOHBIX BAaKyyMHBIX HACOCOB SIBIISIETCS
CI0KHOCTb KOHCTPYKUMHM. Hainuwe MOABMXKHBIX M MW3HAIIMBAIOWIUX JCTaJIeH,
HEO0OXOJMMOCTh B BBICOKOM TOYHOCTH OOpaOOTKM JeTajied, MOBBIIMICHHBIA H3HOC
MOpIIHEW W UWIMHAPOB MPU MONAJAHUM B HUX 3arpsA3HEHHOW BOJBI, a TaK Xe
HaJu4Me CHEIUaIbHOTO MPUBOJIa U MEXaHM3Ma €ro BKIoueHus. boriee moapoOHO
MO>KapHBIN HACOC C TAKOW BaKyyMHOM cucTeMoil n3obpaxeHn Ha Pucynok 101.

Pucynok 100. IByxnopumneBoit BakyymMmHblid Haco¢c «KROSENBAUER»: 1-
HArHETATEJbHBIN KJaNaH; 2 — BCAChIBAWINNH KjIanaH; 3 — nopiuieHb; 4 — BaJ; 5-
IKCHEHTPHUK; 6 — MOJI3yH; 7 — BAKYyMHAs JIMHUSA; 8 — KPbIIIKa HUIHHAPA; 9 —
HArHETATeJbHbIN NAaTPYOOK (BBIX0A B aTMOchepy).
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Pucynok 101 Hacoc Po3endayep cepun NH: 1 — cTyneHb HOpMAJIBLHOTO
JAABJIEHUS; 2 — IEHOCMECHTEIb; 3 — KPaH MeHOCMeCcuTe I ; 4 — maaonmi
KJIanaH (KOHYCHBIM JaTYHUK PacxoJa BOAbl); S — KOHYCHBII 103aTOP
neHooOpa3oBareisi; 6 — KpaH BKJIIOYEHHUSI CTYIIEHH BBICOKOIO aBJICHUsI; 7 —
NMOPIIHEBOH BaAKYYMHbBIN HACOC; 8 — KIIMHOPEMEHHAs Nepeaadya NpuBoaa
BAKYYMHOI'0 HAcOCA (HATHAKHOI POJIMK YCJOBHO He MOKa3aH); 9 —
MYJbTHILIMKATOP; 10 — CTyneHb BBICOKOI0 JaBJICHUS; A — ITOJABO/
neHoo0pasosare/isi; b — HamopHasi MOJIOCTH CTYNIEHU BHICOKOTO 1ABJICHUSA ;
HANOPHBbIE 32IBUKKH HOPMAJIBHOTO 1aBJI€HUS YCJIOBHO He MOKA3aHbI.

BakyymHass cucmema C MOPWHe8bIM 8aKyyMHbIM HacOCOM
«TROKOMAT»

Bce mnoxapHble Hacochl M MOTOIOMIIBI, BBITyckaemble QupMoil Ziegler
(I'epmanusi), ocHamiensl AByxmopinHeBbiIMU Hacocamu Tuna «TROKOMATY,
KOHCTPYKIUSI KOTOPOTO 3arnareHToBana pupmoid. Bakyymusiil Hacoc (Pucynok 102a)
COCTOMT M3 JIBYX NOpHIHEH 2 cO mTOKaMu 3, pacloOXKEHHBIX B ILMJIMHIpaxX, B
KOKJIOM U3 KOTOPBIX pa3MEIlEeHbl caM [OpIlIeHb, BO3BpaTHas MpYyKWHA 35,
HarHeTaTeNbHbIA KiamaH | W BcachlBarolui kianmaH 4 BBIIIOJHEHHbIE B BHJE
AIIACTUYHBIX MEMOpaH.
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Pucynok 102. Bakyymnas cucteMa « TROKOMAT»: 1- HarHeTaTe IbHbII
KJIANaH; 2- NOpIIeHb; 3- MTOK; 4- BCACLIBAIOIIMI KJIANAH; 5 — BO3BpaTHAasI
NPYKUHA; 6- IKCUEHTPUK; 7 — HEHTPOOEKHbIA HACOC.

BcacpiBarommii knanaH 4 yCTaHOBJIEH B IITOKOBOM KaMepe, HarHETaTEIbHBIN
Kkianad 1 - Ha mopmHe. B caMoM MoOpIIHE MMEIOTCS OTBEPCTHUS, CBS3BIBAIOIIME
MOJIOCTH TOPIIHEBOM KaMmephl 3a U nepen nopumnem. Hacoc npuBoguTcs B AEHCTBUE
OT JKCLEHTpUKa 6, KOTOPBIM MONEPEMEHHO IMEPEMEIIACT MOPIIHU CO IITOKAMHU 3,
npu4éM B Hacocax (upMbl Ziegler 3TOT 3KCUEHTPHUK BBHINOJIHEH HAa Bally paboyvero
KoJIeca LEHTPOOEKHOT0 Hacoca.

[Ipu nepemenieHuy BEpXHETO ITOKA IMOPIIHS BBEPX B ATOW IITOKOBOW KaMepe
co3a€Tcs pa3peKeHHe, I0J JACHCTBMEM KOTOpPOro KiamaH | nprkumaercs
aTMoc(epHBIM J1aBJICHUEM K MOPILHIO U NEPEeKpbIBaeT oTBepcTUe B nopiuHe. Knamnaxn
4, Hao0OpOT, OTKPBHIBAETCS, U BO3AYX W3 MOJIOCTH LEHTPOOEKHOTO Hacoca yepes
KaHaJI 3aCachbIBAETCA B IITOKOBYIO KAMEPY IOJ MOPILIEHb.

Kak TonbKO B3KCHEHTpUK 6 BBIMJIET M3 KOHTAKTa CO IITOKOM, BO3BpaTHas
MpYy>KMHA 5 mepeMellaeT MopiieHb BHU3. BO3ayX B MOANOPIIHEBOM MPOCTPAHCTBE
C)KMMAeTCsl, U B IITOKOBOW Kamepe co31aé€rcs M30BITOYHOE IaBJIEHUE, KOTOPOE
NpYKUMAeT Kianad 4 (Ipy 3TOM MEPEKPBIBAIOTCA OTBEPCTHUS COOOUIAIOIIUE MOJIOCTh
LEHTPOOEKHOT0 HAcoca C BaKyyMHBIM HAacOCOM) M OTKMMAaeT KjamaH 1, cooOmas
IIPU 3TOM IMOPIIHEBYIO KAMEpPY uepe3 OTBEPCTHUS B MOPIIHE ¢ atMochepoil. Bozmyx
13 IITOKOBOM KaMepbl BHIXOJIUT B aTMOC(epy, Ha 4EM pabOUYnil LMKII 3aKaHUYUBAETCH,
MOBTOPSSICh MPU KaXKI0M OYEPEAHOM ITOBOPOTE IKCLIEHTPHUKA.

[Tocae Toro kak IEHTPOOCKHBIM HACOC 3alOJHUTCS BOJAOM M BBIMACT Ha
pabouunii pexxum (PucyHok 1020), Bola M3 €ro HAMOPHOW TOJIOCTH TOCTYIAET B
LITOKOBYIO KaMepy, U, CKMMasi MPYKUHY S5, OTBOAUT MOPIIHUA BMECTE C UX IITOKAMHU
OT 3KCcUeHTpuka 6 (10 ymopa mnopiiHed B kopmyc). B pesynbrare knaman |
3KMMAETCSI MEKIY KOPIYCOM M MOpPUIHEM. DKCLEHTPUK IPU 3TOM HE JTOCTAET 10
HITOKOB, W, TAKUM 00pa3oM, BAKYyMHBIH HACOC OTKIIOYAETCS.

[Ipy nageHuu JaBiIeHUST B HANOPHOM IMOJIOCTHM LIEHTPOOEKHOTO Hacoca,
HaIrpuMep MpHU CPbIBE CTOJ0Aa BOJbI, MPYKUHBI NMEPEMELIAIOT NOPUIHU B OOpPATHOM
HaIpaBJIeHUH, IITOKU MPUXOIAT B COMPUKOCHOBEHHE C HKCLIEHTPUKOM, BAaKYyMHBI
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HAacoC BKJIIOYAETCd W CHOBA HAYMHACT CO3JaBaThb pa3peKEHUE B IIOJOCTH
EHTPOOEKHOTO Hacoca.

OCcoOEHHOCTBIO KOHCTPYKIIMM OIKMCBIBAEMOTO Hacoca SBIAETCS TO, YTO
YIUIOTHUTENBHBIE KOJIblIa €r0 MOPIIHEH padoTaloT B YCIOBHUSIX MOIYCYXOrO TPEHHS.
B 3akmroueHue cieayer OTMETUTh, 4TO BakyymHble Hacockl « TROKOMAT)» B
noclieqHee BpeMs CTalud MOpUMEHATh W (pupMbl OUHISHANM, 3aHUMAIOIIUECS
BBIITYCKOM MOKapHBIX HACOCOB U MOTOIIOMII.

Bakyymnasa cucmema ¢ memopanuvim eaxyymuvim Hacocom « PRIMATICy»

Hacoc wmotomommel  «I'etizep MH-13/80» o06opynoBaH aBTOMaTHYECKOM
BakyyMHOU cucteMoit Bojo3zamnonHenuss «PRIMATICy» (Pucynok 103). BakyymHblii
HAcoc MeMOpaHHOrO THIIA PACIOJOXKEH HEMOCPEICTBEHHO Ha  KOpITyce
neHTpoOexxHoro Hacoca. [Ipu BpailleHnr Bajia EHTPOOEKHOTO HACOCA, IKCUEHTPHUK
pacrojoXEeHHbI Ha €ro Bajly cooOuaeT MeMOpaHe BaKyyMHOI0 Hacoca BO3BPATHO-
MOCTYMNAaTeNbHOE ABMKEeHHE. OCOOEHHOCTh BAKYyMHOI'0 Hacoca 3aKJII0UaeTcs B TOM,
YTO pabOYuil X0/l BAKYyMHOT'O Hacoca (BCaChIBAaHHME) OCYIIECTBIACTCS MPU MOMOIIN
AKCILIEHTPHUKA, a 00paTHBIN X0/ (BBIMYCK BO3yXa B aTMOC(EPY) OCYLIECTBISIETCS IPH
MOMOILM BO3BPATHOW MpYKUHBI. Takask KOHCTPYKIMS MO3BOJISET aBTOMATU3UPOBATH
yIIPpaBJI€HUE BAaKyyMHBIM HAcoCOM. B 1eloM NpuHOMI JEUCTBHUS BaKyyMHOMU
cucteMbl Primatic aHaJIOrM4eH IpUHIUIY ASHCTBUS BaKyyMHOM cucteMbl Trokomat.
OkcueHTpuk 24 HaOeraeT Ha TOJKaTeslb 9 W mepeMellaeTr IITOK 7 W Tapesky
meMmOpanbsl 10 BmpaBo. Ilpu »TOomM creBa or MeMOpaHbl, B IITOKOBOW TOJIOCTH,
CO3JAETCs Pa3peKEHUE, OTKPHIBAECTCS BCACHIBAIOIINM KJIallaH 3 U BO3yX U3 MOJOCTH
LEHTPOOEKHOr0 Hacoca 3alojHsIeT MTOKOBYIO MojocTh. Korma skcrieHTpuk coeraer
¢ Tonkarensa 9, tapenka memOpanbl 10 u memOpana 14 non neficTBUeM BO3BPATHOM
NpykuHbI 18 mepemeniaercs BI€BO, IPU ATOM 3aKpPhIBAETCS BCACHIBAOIIMI KiiamaH 3
Y OTKPBIBACTCSI HATHETATEIbHBIN Ki1amad 11 u BO3ayX BRIXOAHUT B aTMOc(hepy.

Hanee uukn noropsiercs. [1o 3amoaHEeHUIO MOJIOCTH UEHTPOOEKHOrO0 Hacoca,
OH pa3BUBAET JaBJICHHE. OTO JABJICHHE BO3JAEHCTBYeT Ha MemOpany 14 u
MepeMEIIaeT €€ BIPaBo B KpaiiHee nosiokeHue. [Ipu 3ToM HarHeTatenbHbIN KianaH
11 oka3pIBaeTcs 3axaThiM MEXAY Tapenakod memOpanbl 10 u kKoHTpnopuiHeM 21, T.e.
MPOU30IIJI0O ABTOMAaTUYECKOE pa300IIEHUE TMOJOCTH IEHTPOOEKHOr0 Hacoca H
OKpyXarwuen cpensl. B kpailHeM npaBOM MOJIOKEHUM SKCUEHTPUK HE JOCTAET 10
ToNKaTens 9, T.e. aBTOMATHYECKH MPOU3OILIO OTKIIOYEHUE MPUBOJA BAKyyMHOIO
Hacoca. [lonoxeHne aHaJIOrMYHOE ONKCHIBAEMOMY, MOXKHO PaCCMOTPETh Ha Pucynox
1026. Ha nam B3misim BakyymMHBIE cucTeMbl Trokomat m Primatic Ha HacTosmuii
MOMEHT SIBJISIFOTCSI CAMBIMU PAllUOHAIIBHBIMH.
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m“ Bo3dyx u3 nonocmu
W yermpodexrozo Hacoca
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Pucynok 103. ABTomMaTnuyeckass BAKyyMHasi cucrema «Primatic»:
1 — kopnyc BAKYyyMHOI'0 Hacoca; 2 - BUHT; 3 — BCAChIBAIOLIMI KJIamnaH; 4,
5, 6 — KoJIbIIA YIUIOTHUTEJIbHBIE; 7 - IITOK; 8 - maida; 9 - roakarean; 10, -
Tapejaka; 11 — HarHerareabHbIN KiIanad; 12 - maib6a; 13 — BuHT; 14 —
MeMmOpaHa; 15 - maiida; 16 — BuHT; 17 — KOJIBLLIO cTONOPHOE; 18 — MpyKKMHA
BO3BpaTHas; 19 — KpbllIKa BAKYYMHOI0 Hacoca; 20 — npy»KUHA KOHTPIIOPILIHS;
21 — KOHTPHOPIUEHb; 22 — BUHT; 23 — BaJI IKCUECHTPHUKA; 24 — IKCHEHTPHUK; 25 —
KOPIYC HEHTPOOEKHOT0 HAcoca; A — BcachbIBaOIIMK KaHaJ; b — npeHaxHbIT
KaHaJ; B — kaHaJ coo0mammuii moJoCcTu nepea 4 3a MeMOpPaHoi.

Bakyymnule cucmemul ¢ 6000K01bUe8bIMU 6AKYYMHBIMU HACOCAMU

Cpenu 0Te4eCTBEHHBIX MOXKAPHBIX HACOCOB B KAYECTBE MpUMEPA MPUMEHEHHUS
BOJIOKOJIBIIEBOTO BaKyyMHOT0O Hacoca MOxHO npuBectd Hacoc HIIC-15 moTonommbl
MII-13 (Pucynox 104). IloxkapHble HAcCOChl, OCHAILIEHHBIE BOJIOKOJBLIEBBIMU
BAKYyMHBIMH HAacCOCaMH, KOMIAKTHBI U Y HUX, C TTIOMOIIbIO CPAaBHUTEIBLHO MPOCTHIX
YCTPOMCTB, MOYKHO aBTOMATU3UPOBATH MPOIIECCHI 3aJIUBKU U MTOBTOPHOTO BKIIFOUCHUS
BaKyyMHOUM CHUCTEMBI ITPHU 0OpHIBE BOJHOTO CTOJIOA.
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Pucynok 104. Hacoc uenrpo0exxkublii camoBcacoiBaromuii HI{C-15: 1-
auadparma; 2-yijioTHUTEIbHOE KOJIbIO0; 3 - padoyee K0J1eCO BOJOKOJIbILEBOI0
Hacoca; 4 - KOpIyc; S-BaJji; 6 - CAJIbHUKHU; 7 - MPOKJIAAKHU; 8 — KPAHHK.

[Ipn HanMuMM y HACOCOB ps/ia HEIOCTATKOB, TAaKUX KAaK HEOOXOJMMOCTb HMX
3aMOJHEHUs TMeped IMYCKOM BOJAOM WM aHTU(PU3OM B 3HMMHEE BpEMs,
HE00XOJAMMOCTb BBICOKOW TOYHOCTH M3TOTOBIICHUS M CHUYKEHUE pecypca nmpu padoTe
Ha 3arpsi3HEHHBIX JKUJIKOCTSX, YTO HEM30€KHO B YCIOBUSIX IKCILTyaTallUU MOKAPHBIX
MAIlIMH, TEM HE MEHEE, BOJOKOJBLEBBIE HACOCHI UMEIOT HEKOTOPBIE ITPEUMYILIECTBA,
oOycCilaBiIMBaroOlMe WX  TNPUMEHEHHE B  KOHCTPYKIHUAX  MEPEUUCICHHBIX
3amagHOCBPONCHCKUX upm.

B 3apy0eXHbIX KOHCTPYKIHMSIX BOJOKOJIBIIEBHIC BaKyyMHBIE HACOCHI
MPUBOAATCS B JeHCTBHE OT (PUKIMOHHON JUCKOBOW Tiepelnayd, OJWH IIKUB
nepeaur pacrojioKeH Ha Bally IIEHTPOOEKHOTO HAcoca, BTOPOM — Ha BaKyyMHOM
Hacoce. HeoOxonumoe ycuive mpuxaTHUs IIKWBOB JPYyr K JpYyry co3aaércs
MPY>KUHOM, BCTPOEHHOM B LIWJIMHJP BBIKIIOUEHUs. [lociae Toro kak 1eHTpoOEKHbBIN
Hacoc BbIMAET Ha paboumii pexum, BOJA TMOJ JAABJICHHEM, MPEOJ0JIeBast
CONPOTHUBJIEHUE TMPYKUHBI, IEPEMEIIACT MOPIIEHb IWIMHAPA W OTKIIOYAET
BaKyyMHBII Hacoc.

Ha Pucynok 105 moka3aH BapuaHT IIOXapHOTO HAcoCa C BOJOKOJIBIEBBIM
ABTOMAaTUYECKUM BaKyyMHbIM amnmapatoM. JlJisi aBTOMaTH3alMd  yIOpaBJICHUS
BAKYYMHOM CHCTEMOM BAaKyyMHBId HAcOC YCTAHOBJIEH INAPHUPHO HA KOpIyce
LEHTPOOEKHOTO MOKAPHOTO Hacoca M MPUBOJUTCS BO BpallEHHE OT €ro Bajia yepes
(PUKIIMOHHYIO TIEpeaauy.
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Pucynok 105. Cxema BOAOKO0/IbLEBOr0 aBTOMATHYECKOI0 BaAKyyM-
annapara (BOJ0KOJIbLIEBOIl HACOC M300pPa’kKeH yCI0BHO): 1- ppuKuMOHHAs
nepenaya; 2 — ynpasJsSONAA THAPONMIMHAP.

Bo3nyx u3 mosnocred IeHTpPOOEKHOT0 Hacoca IO KaHajaM IOCTYyHaeT B
BaKyyMHBIi HAcoc M OTCachlBaeTcs B JHUHUIO (HaTpyOOK), COOOHIEHHYIO C
atMocdepor. O4eBUIHO, YTO MalIMHA TAKOTO THUIA MOXET BCAChIBaTh M I0JaBaTh
BO3AYX TOJBKO MpPH YCIOBHM HaJW4yusl B KOPIIyCE€ JIOCTaTOYHOTO KOJIMYECTBA
KUJKOCTH.

BxiroueHne W BBIKJIIIOYEHME  BAaKyyMHOIO  HAacoca  OCYILIECTBISECTCS
ABTOMATUYECKH TIOJ] JEWCTBHEM THUAPOLMIMHIPA OJHOCTOPOHHErO JCHUCTBUS U
BO3BPATHOM MPY>XKUHBI B 3aBUCUMOCTH OT HAJIMYUSI WU OTCYTCTBUS M30BITOYHOTO
JIABJICHUSI B HAIOPHOM MOJIOCTH OCHOBHOTO Hacoca (okoiio 0,2 MIIa). Ananmornunyro
KOHCTPYKITUIO UMEET aBTOMATHUYECKUN MPUBOJT ITUOEPHBIX BaKyyMHBIE HACOCOB.

TexHNn4eCKO HOBUHKOW SBJISIETCS aBTOMATHYECKOE BAKYYMHOE YCTPOMCTBO,
paboTa KOTOPOTO OCHOBBIBAETCS Ha MPHUHIUIE JEUCTBHS POTOPHO-TIOPIITHEBOTO
neuratenss (nuratenss Baxkens). C  MOMOIIBIO  3TOTO  YCTPOWMCTBA,  YXKe
MPUMEHSIONIETOCS] Ha pAle TOXKAPHBIX aBTOMOOWIIEH, MOXHO JocThdb 94
MPOIIEHTHOTO Bakyyma 3a 25 C, 4TO OTBEYAEeT CaMbIM J>KECTKUM TpPEeOOBAaHUSM,
MPEAbSIBISIEMBIM K BakyymMHOW cuctemMe. OmHAKO €ro W3roTOBICHUE Tpedyer
BBICOKOM T€XHOJIOTMYECKON KYJIbTYPHI.

BaKyyMHble cucmemal ¢ muﬁepnbmm GAKYYMHbBIMU Hacocamu

[Mpuniun  neiicTBus MMOEPHBIX BaKyyMHBIX HAaCcOCOB OIMCAaH  BBIIIE.
[IIubGepamu B HUX MOTYT IUIACTHUHBI, POIHMKHU. JlaHHBIE HACOCHI CO3MAIOT OOJBINNE
pa3pexeHus: U TOCTOSTHHO TOTOBHI K BKJIIOYEHUIO, HE TPeOysl HUKAKUX MPEIITyCKOBBIX
onepaunii. sl yBEJIMYEHUS CO3JaBa€MOr0 Pa3peKEHUs M YMEHBIICHHUS H3HOCA
J€TaJIe HacoCa BO BHYTPEHHIOK IMOJIOCTh HACOCA MEPUOAUYECKHU MOMAIOT KHUJKYIO
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cMma3Ky. M3BecTHbl mmOepHbIE HACOCHI C aBTOMAaTHYECKOW CBA3BIO, HE TpeOyroliue
CMa3Ku 0Jiarojiapsi COOTBETCTBYIOIIEMY TOI00pY MaTepHalia MIacTUH U KOpITyca.

[[IubepHbie (TUIACTMHYATHIE) BAKyyMHBIE HACOCHI paHee NPUMEHSUIUCHh Ha
MHOTHUX OTEYECTBEHHBIX NokapHbIX MammHax ([IM3-1, [IMI-1, TIM3-2 u ap.),
ocHaieHHbIX HacocoM J]-20. [lInGepHbie BakyyMHBIE HACOCHI ObUIN Y aBTOLIMCTEPHBI
[I1 na maccu MA3-205, aBronectauiibl, y aBrorucrepasl AI-30(375), AA-160, Ho
3aTeM ObUIM BBITECHEHBI Ta30CTPYWHBIMH BaKyyMHBIMM HacocaMH, Kak OoJee
JEMIEBBIMU U MPOCTBIMU 110 KOHCTPYKLIMH.

3a pyOexom mMOEpHBIE HACOCHI HCIIONB3YIOT, B HACTOSIIEE BpeMs, KaK Ha
MOKapHBIX aBTOMOOWIISIX, TaK U Ha MOTOMNOMIIaX. B Haiiel cTpaHe UX MPUMEHSIOT B
npunienHoid HacocHou ctanuuu [ITMTHC - 193, roe 3aTpyaHUTENbHO MPUMEHEHUE
BaKyyMHBIE HAcOCOB JApPYIMX THWIIOB, U B nepeHocHodM Motomnomie MII-600. B
MOCJIeTHEE BpEMS HAMETWIACh TEHACHIMS  KOMIUIEKTOBaTh  aBTOLIMCTEPHBI
BAKYYMHBIMU CHCTEMaMH C IIMMOEpPHBIM BaKyyMHBIM HAacOCOM MPUBOAUMBIM OT
AJIEKTPOBUTATENS.

[IInpokoMy paclpOCTPaHEHHUIO BaKyyMHBIX HACOCOB 3TOT0O THUIIA B IMOYKapPHBIX
aBTOMOOWJIIX JIO CHX IOpP HPENATCTBOBAlAa OTHOCHUTENBHAS CJIOXKHOCTb, a TaK K€
HEOOXOUMOCTh BBEJCHUS CIELMAIBLHOTO MPUBOAA M MEXAaHMU3Ma €0 BBIKIIOUYECHHUS.
Kak npaBuio, mmbepHbie HaCOChI MPUBOAATCS BO BpAIIEHUE OT BaJjla IEHTPOOEKHOTO
Hacoca 4yepe3 (PpUKLNOHHYIO ITepeiady, pee OT OTAEIbHOIO ABUTaTesl.

Pa3HOBMAHOCTBHIO IIMOEPHOTO HACOCA SABIISIETCS] BAKYYMHBIN HACOC MOTOIIOMITBI
MII-600 (Pucynok 106), B KOTOPOM poOJib IIMOEPOB BBIMTOIHSIOT CTaIbHBIE POJIMKH
13.

J 4 5

slefe

/1

Pucynok 106. llludepubiii posinkoBblil Hacoc MoTonnomnbl MII-600A: 1 -
raika; 2 - npy:kuHa; 3 - pykositka; 4 - npo0ka-ochb (BbINOJIHsIET GyHKIMH
BAKYYMHOI'0 KpaHa); S — ceTka ((puabTp); 6 - kopmyc; 7 - porop; 8 - KpbIKa; 9
- MOAIIMITHUKHU CKOJIbkeHusi; 10 - ppukumonHoe koseco; 11 - maiida; 12 -
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IIUIMHT; 13 - postuku; 14 - koanaykoBbie MacjieHKU; b — orBepcTus B npolke-
ocu; B — kanaa B kopnyce; I' — BBIyCKHOE OTBEpPCTHE.

PoTop Hacoca 7 BpamaeTcsi B OpOH30BBIX IOIIIMITHUKAX CKOJIBKCHUS 9 U
CHAOXEH (PPUKITMOHHBIM KojiecoM 10, ciryKamum I TIPUBOJIa BaKyyMHOTO Hacoca
OT MaxoBUKa jABUTarelsd. IIOAIMMIIHUKK CMa3bIBAIOTCS C  TMOMOIIBIO  JABYX
KOJIMIAYKOBBIX MaclIéHOK 14. BkitoueHHe BaKyyMHOTO HAcOCa PYYHOE, ¢ ITOMOIIBIO
pykostku 3. Ilpy BKIIFOYEHHOM BaKyyMHOM Hacoce OTBEpPCTHS b coBmagaroT c
KaHajioM B, TakuMm o00pa3oMm, BaKyyMHBIH HAacoC COCIUHSACTCS C TIOJOCTHIO
HEeHTpoOe)kHOr0 Hacoca. CuUrHaioM 00 OKOHYAHUU 3aJIMBKH CIYXHUT IMOSBICHHUE
CTPYH BOJIBI U3 BBIITYCKHOTO OTBEPCTHS ero Kopiryca [

BakyymHBIH Hacoc COeIMHEH C MEHTPOOCSKHBIM HACOCOM MOTOITOMIIBI Yepe3
CBOIO ITYCTOTEIYI0O KOHHYECKYIO OCh, BOKPYT KOTOPOW OH IOBOpAYMBACTCS NpPHU
BKJIFOUCHUU M BBIKIIIOUCHUH. BO BKIIOYEHHOM IIOJIOKEHUU PATUAIBHOE OTBEPCTHE
(1menp), UMeEroIeecss B OCH, COOOIAeTCsl ¢ BCACHIBAIOIICH IOJIOCThIO BaKyyMHOTO
HAcOCa, B BBHIKIIFOYEHHOM IIOJIOKEHUHU pa3odiaeTcs. biaromapss sToMmy B cHCTEMe
OTCYTCTBYIOT TPYOOIIPOBO/IBI.

Bakyymnaa cucmema ¢ wiubepuvim 6aKyyMHbIM HACOCOM U NPUBOOOM OM
IneKmpoosuzameins.

B cocraB BakyymMHO#l cHCTEMBI 3TOTO THNa (3aBojJckoe oOo3HaueHue Bl)
yCTaHOBJICHHOM, Hampumep, Ha Hacoce HIIIIK-40/100-4/400, BxoasT ciemayromiue
anemeHThl (cMm.Pucynok 107): paruumk 3amoiHeHust 3, BaKyyMHBINM arperat o0,
BaKyyMHBI KpaH 2, OJOK ympaBieHUss | C COEJUHUTENbHBIMU KaOeIsiMU W
COCIMHUTEILHBIE BO3AYXOMPOBOBI (pyKaBa).

JlaTuuk 3aroyIHeHus MpeJHa3HaueH AJI T0Jaul CUTHaja B OJIOK yNpaBJiCHUS O
3aBEPILECHUH TPOLIECCA BOJO3AIIOIHEHHUS.

YCTpoiCTBO naTyvka 3amoyiHeHus mokazaHo Ha Pucynok 108.  Jlatumk
3aIlOJIHEHUS MIPENCTABISET COOON 3IEKTpoA 6, YCTAaHOBJICHHBIN Uepe3 U30yATop 4 B
BEpXHEl TOYKE BHYTPEHHEW MOJIOCTH LIEHTPOOEKHOrO0 HAacoca, a MMEHHO — B
KOJUJIEKTOPE HOPMaJIbHOIO JaBJIECHHUS 7.

Hatuuk 3anongHeHus paboTaer cieayroomuMm obOpazom. Ilpu 3amosnHeHun
orBepcTuss "A" BOIOH, W3MEHSETCA DJJIEKTPUYECKOE CONPOTHUBICHUE MEKIY
ANEeKTpoaoM 6 U KopiycoMm 7. V3MeHeHHe CONpOTUBIEHUS JaT4MKa (PUKCHUpYyeETCs
OJIOKOM yIpaBiIeHHs, B KOTOpPOM (OPMHUpPYETCS CHTHAlI Ha OTKJIIOYECHUE
AIIEKTPOJBUTATENS BAKYyMHOIO arperara.
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Pucynok 107 Cxema MOHTAa:Ka 3JIEMEHTOB BAKYYMHOM cuctemsbl ''B1'" Ha
Hacoce: 1 — 0J10K ynpaBJieHHs; 2 — BAKYYMHBIN KpaH; 3 — 1aTYUK 3an0JIHeHus; 4
— 3alMUTHBINA KOJINAY0K; S — HEHTPOOEeKHAS CTYNEHb MOKAPHOI0 Hacoca; 6 —
arperat BaKyyMHbIi.
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Pucynok 108. Jarumk 3anojHenusi: 1 — mmianHT; 2 — maibda ynopuas; 4
— H30JIITOP; 6 — 3JIeKTpoA; 7 — KOPIYC KOJLUIEKTOPA HOPMAJIbHOI'O 1aBJICHUA;
3,5 - KoJIbLIA YILIOTHUTEJIbHBIE.
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BakyyMmHBIli arperar npeiHa3HadeH Uil CO3JaHus HEeoOXOJWMOIro NpH
BOJO3AllOJJHEHUH DPAa3peKEHHUsI B IOJIOCTM IOKApPHOTO HAacoca M BCACHIBAIOIIMX
pyKaBoB. BakyyMHBII arperar mnpejcTaBiisgieT co00i muOepHbIl BaKyyMHBIH Hacoc 3
¢ anektpornpuBogoM 10. YcTpolicTBO BaKyyMHOrO arperara Mnoka3aHo Ha PucyHoxk
109.

Bakyymubiii Hacoc (Pucynok 109, Pucynox 110) coctout u3 KOpmycHOM
4acTH, 00pa3oBaHHOM KopmycoM 16 ¢ runbs3oit 24 u kpeimkamu 1, 15, portopa 23 ¢
YEeThIPbMS JIOMATKaMu 22, YCTAaHOBJIEHHOTO Ha JIBYX IIAPUKOIOAIIMIHUKAX 18,
CHCTEMbI CMa3KH, BKIIIOYAIOIIEH B ce0sl MacIsIHBIN 0adok 26, TpyOKy 25 u KuKiep 2,
1 AByX naTpyokoB 20 u 21 ny1s nprcoeIMHEHUsT BO31yXOIPOBOIOB.

BakyymHubpIli Hacoc paboTaeT cCieayomuM 00pa3oM. [Ipu Bpamenuun
poropa 23 yonaTku 22 oA JEHCTBHEM LEHTPOOEKHBIX CHJ MPUKUMAKOTCS K
ruiib3e 24 u  o0pasyroT, TakuM o0pa3oM, 3aMKHYThle padoune o0bembl. Paboune
0o0BEMBI 3a CYET BpallleHHs POTOpa, MPOUCXOMAIIETO MPOTHUB YAaCOBOM CTPEIKU
(cm. ceuenue b-b), mepememaroTcs OT BCachIBAIOIIETO OKHA, COOOIIAIOIIErOcs ¢
BXOJHBIM MaTtpyOkoMm 20, K BBIXJIOIMHOMY OKHY, COOOILAIOIIEMYCS C BBIXOJHBIM
natpyoxom 21. IlpuHuun neidcTBUs IUOEPHOro HAcOCa OCHOBAH Ha MEPUOIUUYECKOM
M3MEHEHUHU pabodero o0beMa 3aKIIOYEHHOIO MEXKAY CTaTOPOM, POTOPOM M JIBYMS
coceqHUMH mmbepamu. M3meHeHue pabounx 00bBEMOB oOecneuMBaeTcs 3a CUET
pa3MelleHuss poTopa B CTaTope ¢ JKclUeHTpucureroM (cMeuieHuem). [lpu
MIPOXO0KJICHUH Yepe3 001acTh BCACHIBAIOIIETO OKHA pabounii 00BEM yBEIMUYHUBAETCH,
3aXBaThIBAET MOPLHUIO BO3/lyXa U MEPEMEIIAET €€ K BBIXJIOMHOMY OKHY, T/ie paOoumii
00bEM YMEHBIIAETCS, U BO3AYX M0 BO31YyXOIPOBOY BIOpACKIBAETCS B aTMOCHEPY.

Cmaszka TpyHmuxcsi MOBEPXHOCTE BAaKyyMHOI'O Hacoca OCYILIECTBIIAETCS
MacjoM, KOTOPOE MOJAETCs B €r0 BCACHIBAIOIILYIO MOJOCTh U3 MACISHOIO 0auka 26 3a
CUET pa3pexeHus, CO3/1aBa€MOro CaMHM BaKyyMHbIM HacoOCOM BO BXOJHOM
natpyOoke 20. 3amaHHBIl  pacxoll Macia oOecleurBaeTcss KaJIuOpOBaHHBIM
OTBEPCTUEM B KHUKJIIEpE 2.

[IpuBox BakyyMmMHOro Hacoca oOecrieuyuBaercsi anekrpojsuratenem 10,
paccunTaHHbIM Ha HamnpsbkeHue 12 B mocrosnHoro Toka. Potop 11 aBurartens
OJIHUM CBOMM KOHIOM OINHpaercs Ha BTYJIKY 9, a BTOpOH KOHEN  4epe3
LEHTPUPYIOLLYIO BTYJIKY 12 onmpaercss Ha BBICTYIAIOIIMI Ball pOTOpa BaKyyMHOIO
Hacoca. Ilo3TOMy BKJIFOYEHHME BIIEKTPOJABUTATENS IIOCIE OTCTBIKOBKH €ro OT
BaKyyMHOI'O Hacoca He Jomyckaercs. Takoe pemieHue MpeaoTBpanaeT
BO3HMKHOBEHHUE PaJMAJIbHBIX HArpy30K MPU HECOOCHOCTH BaJIOB JIEKTPOABUTATEINS U
BAaKyyMHOT'O Hacoca. KpyTsiuii MOMEHT OT JBUTATENs K pOTOPY BaKyyMHOI'O Hacoca
nepenaercs yepe3 mtudT 13 1 a3 Ha KOHIIE poTopa.

TsroBoe pene 7 obecrieunBaeT KOMMYTUPOBAHUE KOHTAKTOB 27 U 28 CUIIOBOMU
uenu "+12 B" npu BKIIOYEHUH 3JIEKTPOBUTATEIIA.

Koxyx 5 nmpenHasHaueH i 3alUUTHl OTKPBITBIX KOHTAKTOB 3JIEKTPOABUTATEIIS
OT CIIy4allHOTO 3aMbIKaHHUs U OT MTONAaJAaHMs HA HUX BOJBI IIPU IKCILTYaTaALNH.
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Pucynok 109. Arperar BakyyMHbIH
1 — kpbIIKa; 2 —KUKJIep; 3 — BAKYYMHbIH Hacoc; 4 — amopTu3arop; S
— KOKYX 3alllUTHBINA; 6 — IKOPb TATOBOIO peJie; 7 — TAroBoe peie; 8 —
KPOHIUTEIH; 9 — onopa ckoyb:kenusi; 10 —3ekrpoasuraresasb; 11 — porop
apurarenas; 12 — Bryjaka nedirpupywomas; 13 — mrugpr; 14 — koabuo
npuw:kuMHoe; 15 — kpbimka; 16 — kopmyc Hacoca; 17 — maH:KeTa
YIUIOTHUTeJbHAs; 18 — mogmunmuank; 19 — kpeimka; 20 — matpyook
BcacbiBawuuii; 21 — maTtpy0oK BBIXJIONHOM; 22 —jionaTka; 23 — porop; 24 —
ruib3a; 25 — Tpy0ka maciaonogamwmasi; 26 — 6a4ok MacjasiHbIii; 27 —KOHTAKT;
28 — KOHTaKTHBIH 00T, 29 - mIai10a onopHas.
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Pucynok 110. Bakyymublii Hacoc
20 — maTpy0Ook BcacbiBawmmii; 21 — narpy0oK BbIXJIONHOM; 22 —
Jomatka; 23 —porop; 24 — ruib3a; 25 — TpyOka macjaonogammas; 26 — 06auox
MAaCJISTHBI.
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brmox ympaBrmeHus mpeaHa3HayeH I oOecredeHus: padoThl BaKyyMHOM
CUCTEMBbI B Pa3IMYHBIX peXUMaxX (PYYHOM M aBTOMATHUYECKOM) U ISl BU3yaJlbHOU
UHIMKALUUA O COCTOSIHUU CUCTEMBI.

brok yrnpasienus nzoopaxen Ha Pucynok 111.

CocrosiHME BaKyyMHOM CHCTEMBI MOXHO OIIPEIEIUTh [0 3aropaHuio u

XapaKTCpy CBCUYCHHA HHAUKATOPOB 010Ka YIIpaBJICHUA B COOTBCTCTBHU C Ta6JIHHa
15.

Pucynok 111. Biok ynpaBJjienust
1 — tymOaep "Ilutanue"; 2 — tymoJiep "Pe:xkum'; 3 — KpOHIUTEHH A/
KperieHus 0Ji0ka; 4 — ka0eb COeIUHEHNSI C BAKYYMHBIM arperarom; 5 —
Ka0eJIb CoOeJMHEHN ¢ JAaTYMKOM 3anoJHeHus1; 6 — kvonka "Cron'"; 7 —
CBeTOBbIe HHAUKATOPBI; 8 — kHomka "Ilyck".

Tabumuua 15
3Ha4YeHUsI NHIUKATOPOB BAKYYMHOU CHCTEMBI
CocTosiHME BaKYYMHOW CHCTEMBI CocTosiHME MHAMKATOpa
[Tutanue GyoKa ynpaBieHHUs! BKIIOUEHO CseTutcs UHIKATOP
"Iluranue"
DJIEKTPOABUTATENb BAKYYMHOI'O arperara BKItOUeH,(CBETUTCS UHIUKATOP
MJET ITPOLIECC BAKYYMHUPOBAHUS "BakyymupoBaHue"
IToxapHblil Hacoc MOJIHOCTBIO 3alojHEH BoOJOH,CBeTuTca wuHAUKaTop '"Hacoc
cpaboTall JaTYMK 3aI0THCHUS 3anoiHeH". ['acHeT WHIMKATOp
"BakyymupoBanue"
[IpeBbIlIeHO MakCHUMallbHOE BpeMsi HemnpepblBHOMKpaTKue BCHBIIIKA YEPEeayITCs
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paboThl BakyyMHOT0 Hacoca (60c) C IJIUHHBIMKH uWHAuWKatopa "He
HOpMa"

1. OTcyTCTBYET MM IJIOXOM KOHTAKT TATOBOTO penePaBHOMEpPHOE MUTaHUE
BAKYYMHOI'O arperara nHaukaropa "He nopma"

2. DIEKTpOJBUTIATENIb arperara IMEeperpyKeH Win
3aTOPMOKEH

BakyymHas cuctema noxapHoro Hacoca HLUIMB -20/200 ¢ npuBogom
BaKyyMHOro Hacoca OT Bana ueHTpobexHoro Hacoca

[Tono6ubie BakyymHble cucteMbl (PucyHok 112) panee ycTaHaBIMBaluCh Ha
noxkapHbix Hacocax HIIIIK- 40/100-4/400, HIIITH -40/100, HIIIIB -20/200, HIITIB -

4/400.
22 23 /4 25
| [

N

3/
36
b «)
94

35

Pucynoxk 112. Oomuii Bug Hacoca HIIIIB -20/200 co cTtoponsb! (pyianna
npuBoaa: 22 — cuiIb(OH BLIKJIIOUEHHs] BAKYYMHOI0 Hacoca; 23 - peim®; 24 —

6 .
PBIM (ot HHMzAEp. ring — KOJIBIIO), METAIIMYECKOE KOJIBLO, KECTKO WIN HIAPHUPHO COEIMHEHHOE CO CTep)KHEM
(6onTOM), MPUKPEIUIEHHBIM K KOPITyCy MamuHbl. [IpenHasHadeH ajst 3axBaTa M NEpeMELICHUs] MAIluH U JeTalel

IIPU MOHTAa’KE, pa3paboTKe, IOTPYy3Ke U T. II.
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JKMKJIEP CMa3KM BAKYYMHOI'0 Hacoca; 25 — TpyOKa 0T MacCJASHOI0 0a4Ka CMa3Ku
BAKYYMHOI'0 Hacoca; 26 — mmudepHbIii BAKYYMHBII HACOC; 27 —ppUKIUOHHBIN
JUCK BaJia MPUBOJAA BAKYYMHOI'0 Hacoca (Beaomoe); 28 — ochb KpenJieHust
BAKYYMHOI'0 HACc0Ca; 29 — BLIKUJIHOM NATPYOOK BAKYYMHOI0 Hacoca; 30 —
AATYMK TaxoMeTpa; 31 — GPUKIUOHHBIH IUCK BAJIa PUBOAA IIEHTPOOEKHOT O
Hacoca (Beayuuee); 32 — TpyOKHM U3 MACJISIHOH BAaHHBI IEHTPOOEKHOT0 Hacoca; 33
— MeXaHM3M BBIKJIIOYEHHUS-BKJII0UYEHUSI BAKYYMHOI'0 Hacoca; 34 - mpy:KuHa
BKJIIOYEHHMS] BAKYYMHOI'0 HACOCa; 35 — BUHT PeryJMpoOBOYHbIH BBIKJIIOYECHUS
BAKYYMHOI'0 Hacoca; 36 — Tpy0ka oT ciib()OHA BBIKJIIOYEHHUSA BAKYYMHOI'O
Hacoca; 37 — BakyyMHasi IMHHUA K BCACBIBAKOILEMY NAaTPYOKYy.

3anoJHEHUE TMOJIOCTM  LEHTPOOEKHOro Hacoca OCYLIECTBIISIETCS — MPHU
BpalampmeMcss paboyeM Kojiece, BaKyyMHas CHCTEMa MOAKIIOYAeTCs K Hacocy B
BBICIIEl TOYKE BcachlBarolmero mnarpyoka. OCOOEHHOCTBIO CHCTEMBI SBIISIETCS
IPUBOJL BaKYyMHOI'O Hacoca 3a CU4eT CUJI TpeHUs (PPUKLUMOHHBIX JHUCKOB: BEAYILETO
OT BaJjia MPUBO/Ia IEHTPOOEKHOT0 Hacoca U BEIOMOI0 IIPUBOJIa BAKYYMHOI'O Hacoca.

[ 7/ b A 5

Co TN

2/ 1110

Pucynok 113. Cxema BakyyMHOM CHCTEMbI ¢ IIM0EPHBIM BaAKYYMHbBIM
HACOCOM M (ppUKIMOHHBIM NPUBOAOM: 1- BcachIBaloUuii naTpyook; 2-
BAKYYMHBII KpaH; 3 — BAKYYMHBIi1 3aTBOP; 4 — CMJIb()OH BHIKJIIOYCHUS

BAKYYMHOI'0 Hacoca (ruApoKaMepa); BBIKUAHOM NaTPy0OK BAKYYMHOI'0 Hacoca;
6 — muOepHbBI BAKYYMHBIH HACOC; 7 — (PUKIMOHHBIN INCK Bajia NPUBOAA
BAKYYMHOI'0 HACOCa; 8 — BaJI IPUBOJAa HEHTPOOEKHOr0 Hacoca; 9 —
(GpUKIIHOHHBII TUCK HA BAJy HIEHTPOOEKHOTr0 Hacoca; 10 - mexaHu3m
BBIKJIIOYCHHA-BKJIYEHUsI BAKYYMHOr0 Hacoca; 11 — neHTpoOeskHbIii Hacoc; 12
— KOJJIEKTOP HEeHTPOOe:KHOr0 HacocA.

PaccmoTpum mnpuHuMn AedcTBHS 3TOM cucTeMbl. [lpu BpamieHun Bama 8
MpUBOJA LEHTPOOEKHOr0 Hacoca BpamaeTcss (PpUKIUMOHHBIA AMCK 9 (Bemyiuit),
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pacmoJio)keHHbIW Ha (raHie Bama § mpuBoja IeHTpoOexxHoro Hacoca. [lox
JNEUCTBUEM TPYKUHbl (DPUKIIMOHHBIA JUCK 7 TPUBOAA BaKyyMHOTO Hacoca
(BemoMblil) mMpHKMMaeTcs K BEAYLIEMY KOJIECY, M 3a CUET CHJI TPEHHs BpallleHHUE
nepenaercs Bay muOepHOro Hacoca 6.

Pa3pesxenue, co3gaBaeMoe MUOEPHBIM BaKyyMHBIM HACOCOM 4epe3 MaTpyOoK,
OTKPBITHII BaKyyMHBIH 3aTBOp 3 M BaKyyMHbIM KpaH 2, mepenaercs B IMOJIOCTb
BCAChIBAIOIIETO0 MaTpyOKa Hacoca W Jajee BO BcachlBalOUlyl0 JWHUIO. Boma us
OTKPBITOTO BOJIOMCTOYHUKA TMOJ[ JCHUCTBUEM aTMOC(EPHOrO [aBJICHUS 3aMOJHSET
BCACBIBAIOIIYIO JIMHUIO W TIOCTYMaeT B TMOJIOCTh ILIEHTpoOexHOro Hacoca. [lox
JEHCTBUEM IIEHTPOOEKHBIX CHJI ~ Bpamjaromierocs pabodero kosieca Boja
otOpaceiBacTCs Ha ero mnepudeputo, a BO3MYyX, HAXOISIIMICSA BO BCACHIBAIOIIEM
natpyOke, yaauseTcss BAKYyMHBIM HaCOCOM.

[locie MOAHOrO 3amOJHEHUs MOJOCTH LIEHTPOOEKHOIO0 HAacoca BOJOM Hacoc
pPa3BUBAET HEKOTOPOE MAAaBJIEHUE, KOTOPOE NEPEAAeTCs B MOJOCTh A BaKyyMHOTO
3arBopa (Pucynok 115). [Ipu mosiBneHur U30BITOUHOTO JABJIEHUS B TMOJIOCTH A
cuwibGoH 3 CXKMMaeTcs W MepeMellaeT IMTOK 4, KOTOpPbIH, MOJHUMASCh, COKHUMAET
NpY>KMHY 2, a 3aTeM IUIOTHO MPHXKMET KiamaH 1 K ero cemily, pa3beIuHss TeM
CaMbIM MOJIOCTH BAaKYyMHOT'O U MOapHOTO HACOCOB.

OAHOBPEMEHHO JaBJICHHE BOJbI BO3JECUCTBYET Ha CHIb()POH 4 BBIKIIIOUECHUS
BakyyMHoro Hacoca (Pucynok 113), cunbdoH cxxumaercs W JaBieHHE dYepes
KUJKOCTh (UCTIONB3YETCSl TOPMO3HAs KHUJIKOCTh) MepeaeTcs B CHIIbGOH MEeXaHU3Ma
BBIKJIFOUEHUS BaKyyMHOro Hacoca 9 (Pucynok 114).

7 /
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Pucynok 114. MexaHn3M BbIKJIIOYEHHUS-BKJIIOYEHU BAKYYMHOI'0 Hacoca:
1 — npoOka /15 BBINIYCKA BO3AyXa NPH 3anpaBke; 2,4 - KOJbLO
YILIOTHUTEJIbHOE; 3- IPYKMHA BO3BPATHAsA; S — ToJIKaTe by 6 — Kopmyc; 7-
LIITYlEep NOAKJIKYeHUs TPYOONpoBoa 0T CWIb(OHA BHIKJIIOYEHHUS BAKYYMHOI0
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Hacoca; 8 — cuib(QoH; 9 — cTakaH; A — MOJIOCTh, COOOIIAKIIASACH C CHIBL(OHOM
BBIKJIDYUEHUS BAKYYMHOI'0 HAcoca.

CunbpoH MexaHHM3Ma BBIKIIOUCHHMS BaKyyMHOTO Hacoca TOJ JICHCTBHUEM
M30BITOYHOTO JIABJICHUS KHIKOCTH CKHUMAETCS M Uepe3 TOJKATENIb 5 BO3JICUCTBYET
Ha KOPITyC BaKYyMHOI'0 Hacoca. BakyyMHBIN HACOC CMeIaeTcsl, ¥ TUCKU BBIXOIAT U3
KOHTAaKTa JAPYT C APYroM, IPUBOJ BAKYYMHOI'O HACOCa OTKJIIOUYATCS.

[Ipu oOpsiBe cTONI0A BOJBI JaBJICHUE, pa3BUBAEMOE IIEHTPOOEKHBIM HACOCOM
najiaet, Ipy>KrWHA NepeMEIIaeT BaKyyMHbBI HACOC JI0 CONMPUKOCHOBEHUS BEIYIIETO U
BEJIOMOr0 JUCKOB IMPHBOJIa BaKyyMHOTO HAacoca, NPUBOJ BaKyyMHOI'O Hacoca
BKJIIOYAETCS.

[Ipu mageHuun naBiieHUsI BOJBI B KOPITyCE 3aTBOPA IITOK OMYCKAETCs, MPY>KUHA
2 pa3zkuMaeTrcs, KiamaH OTXOJIMUT OT Cejjla, U MOJIOCTH BaKyyMHOTO U MOKapHOTO
HacOCOB CHOBa OyJlyT coeMHEHbl. TakuM 00pa3oM, BaKyyMHasi CHCTEMA BKJIIOUAETCS
aBromatudecku (Pucynok 115).

om 6cacwkibarwuezo
nampyoka

A

[EE——
k BakyymHoMY Hacocy

o Konnekmopa
Yy EHIDﬁOdEX HO20 Hacoca

BakyymHeit 3ambop

Pucynoxk 115. BakyymHbIii 3aTBOpP: 1 — KJIanlaH BAKYyMHOI'0 3aTBOpPa; 2
NnpyxkuHa; 3 — cuIb(POoH; 4 — IITOK; A — M0JIOCTh, COOOIIAKOINASCSH €
KOJIUIEKTOPOM LIEHTPO0eKHOro Hacoca; b — mos1ocTh, coodmawmascs ¢
BAKYYMHBIM HACOCOM.

[Ipy mnpoBepke Ha «CyxOoMl Bakyym» IO JOCTH)KEHHIO HEO0OXOIUMOIO
Pa3peKEHUsT B TMOJOCTH IIEHTPOOEKHOIO HAcOCa BaKyyMHBIN KpaH IMepeKpbIBaeTCs,
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MPUBOJ IEHTPOOEKHOTO HAcoca OTKIIYAeTCS. 3aTeM TPOU3BOIAT IPOBEPKY
najeHusi BakyyMa B TEYEHHUE BpPEMEHH, KOTOpPOE€ YKa3aHO B TEXHMYECKOU
JOKyMEHTAIUH.

[TomoOHasi BakyyMHasi cHCTeMa, KOTOpasi paHee YyCTaHaBJIMBaJlaCh Ha HAcOCe
HIIITH-40/100, wumeeT HEKOTOpbIE KOHCTPYKTHBHBIE OTIWYUsA. B dYacTHOCTH
BBIKJIIOUEHUE TPHUBOJIa BAaKyyMHOTO Hacoca MPOUCXOJUT HEMOCPEJICTBEHHO OT
JaBJIEHUSI BOJIbI, 0€3 MPOMEKYTOUHOM mepenadyu B BUJie pabouei KuakocTu. Takas
KOHCTPYKIIUSI 3HAUYUTENIBHO MpolIe U HajexHenl. CxeMa BaKyyMHOUM CHCTEMBbI Hacoca
HIIITH-40/100 n306paxkena Ha PucyHok 116.

Pucynok 116. Bakyymnas cucrema noskapuoro nacoca HIIITH-40/100: 1
— BCAChIBAWIIMH NaTPyOOK Hacoca; 2 —IuCK GPUKIHOHHBIA HA BAJLY
LHEHTPO0EKHOT0 HACOCA; 3— KOJJIEKTOP MOKAPHOI0 HAcOoca; 4 — pbIyar
KpeIUIeHUsI BAKYYMHOT'0 HAc0Ca; 5 — GPUKIMOHHBIM JUCK BAKYYMHOI'0 HACOCA;
6 — pe3epByap ¢ maciaom; 7,14 — TpydonpoBoabi; 8 — TpydOnpoBoOa K
KOJLIEKTOPY; 9 — ruapodsaok; 10— apromarnyeckuii BAaKyyMHbI 3aTBOp; 11—
pbIuar npusoaa; 12 — MexaHu3M BBIKJIIOYEHHS BAKYYMHOIro Hacoca; 13,15 —
peryJupoBoYHas raiika; 16 — npy:xxuna; 17 — BaKyyMHbIil KpPaH.
['mapokamepa Takke MOXET HMCIOJIb30BAaThCS U JJISI aBTOMATH3AlMKM JPYTUX
MPOLIECCOB, HAIIPUMED, JIJISl YIIPABICHUS OTCEYHBIM KJIAIIAHOM IIEHOCMECHUTEIS.
I'mapokamepa Hacoca HIIITK-40/100-4/400 (Pucynok 117) yctaHoBieHa Ha
HAIMOPHOM KOJUIEKTOPE HOPMAaJIBHOTO JIaBjieHUs. B mojocTu rupokaMepsl, KOTOpast
COO0MIAETCs C MOJIOCTHIO KOJUIEKTOPA, YCTAHOBIIEH CUIb(OH 2. BHYTpeHHSss1 M0I0CTh
cuiab(oHa coobmaeTcs TpyOOmpoBogoM C  paboueld TMOJOCThIO MEXaHU3Ma
aBTOMATHYECKOTO OTKJIIOYEHUS BAKYyMHOTO Hacoca. YKa3aHHbIE TMOJOCTH H
TpyOOTIPOBO/] 3amOJHEHBI Paboveil KUIAKOCTHIO, B KaU€CTBE KOTOPOH HCIIOIB3YeTCs
TOpPMO3Has KUAKOCTh Thma "Hesa".
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Pucynok 117. I'mapoxamepa 1 — kopnyc; 2 — cuiib(oH; 3 — TPOMHUK; 4

— NMPYKUHA; 5 — ruIpaBJInvYecKas *KUJAKOCTb (TOPMO3Has ;KUAKOCTH «HeBay);
IIC — iuHMA K 0TCEYHOMY KJIANIAHY NeHOcMecuTes; B3 — munusa k
ABTOMATHYECKOMY BAaKYYyMHOMY 3aTBOPY; MO — JIMHUAA K MEXaHU3MY
OTKJIIOYECHHUSI BAKYYMHOI'0 Hacoca.

VYcranaBnuBaembie panee Ha Hacockl HIIIIB -20/200 BakyyMHBIE CHCTEMBI C
MUOEpPHBIM BaKyyMHBIM HAcoCOM M TIPUBOJOM OT Baja pabodero Kosjeca
IIEHTPOOESKHOTO HacOCa UMEJIM HEKOTOPhIe KOHCTPYKTUBHBIE OCOOCHHOCTH.

Jlns mipenoTBpallieHUs TMONajaHusl BOJAbI B BaKYyMHBIM HAacOC Ha KOHEYHOM
CTaJu{ BOJO3AMOJHEHUs IIEHTPOOEKHOIO0 HAcOCa MCIOJIb30BAJICSA TaK Ha3bIBACMBIM
BonootTaenurenb (Pucynok 118). Ilpm 3anmonHeHun kopmyca | BOAOW MOIUIABOK
BCIUIBIBAJI, M KJIAMlaH BOJOOTACIUTENS pHKUMalIcs K celty. Takum oOpa3om, Boja B
MOEepHBIN HAcCOC HE Monajaa.

B3

Ny

[N

om Hacocd

Pucynok 118. Bogooraeaureasb 1 — kopnyc; 2 — nmomiaBok; 3 —
CTep:KeHb
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BakyymHubiii 3aTBop (Pucynok 119) mnpeaHazHayeH [Uisi aBTOMATUYECKOTO
paszo0IieHusi BaKyyMHOro Hacoca ¢ BcachiBaromied nosioctbio HIITIB-20/200 mpu
MOSIBJICHUU U30BITOYHOTO JIABJICHUS B €70 HAMIOPHOM MOJIOCTH.

Pucynok 119. Bakyymubiii 3aTBop 1 — kopnyc; 2 — memOpana; 3 —
30JI0THUK; 4 — nipy:kuHa; BH — 1uHaus k BakyymHomy Hacocy; BO — ot
Bonootaeaurenas; 'K — or rugpokamepsl.

B uCX0IHOM TNOJIOKEHUH 30J0THUK 3 OTXKAT MPYKUHOU 4, IPU 3TOM OTKPBIT
npoxoa ot BO k BH. Ilpu noseimiennn nasnenust B rugpokamepe 'K memOpana 2
COXXMET NPYKUHY 4 U 30J0THUK 3 miepekpoeT nmpoxo ot BO k BH.

[IpuHIMNIManpHass cxeMa BaKyyMHOM CHCTEMBI PaHEE YCTAaHABIMBAEMOW Ha
HIIIB-20/200 npencraBnena Ha Pucynok 120. OHa (QYHKIIMOHUPYET CIEAYIOIIUM
o0Opazom.
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Pucynok 120. BakyymHas cucreMa HeHTpPOOEKHOI0 MOKAPHOI0 HACOCA
BbIcOKOTO0 AaBiaeHusi HIIIIB-20/200: 1 — BcachiBawomuii naTpyook
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LEHTPOOEKHOI0 HACOCa; 2 — IIKUB Ha BAJy Hac0Ca; 3 — KOJJIEKTOP; 4— IIKUB
MOepHOro Hacoca; S — pesepByap ¢ MacJoM; 6 — pbIyar; 7 — MexXaHu3M
OTKJIIOYEeHHUS ; 8— pyuHO#l NpuBoOA; 9— BakyyMHbIi 3aTBOP; 10—
BoAoOTAEAUTENb; 11 — rugpokamepa; 12 — BakyyMHbIH IIApOBO# KpaH; 13 —
KJIanaH neHocMecuresi; 14 — odOparubiid kiaanad; 15 — nenocmecuresib; 16 —
CTPYHHBIN Hacoc; 17 — po3arop; 18 — cauBHOM KpaH; 19 — KpaH BKJIIOYeHUs
NMeHOCMeCcHTeJIs.

BpydHyto pelyarom 8 BO3MOXKHO pa3o0MmMTh IIKHUBBL (AUCKK) 2 U 4. B aTom
MOJIOKEHUU BAKYYMHBIH Hacoc OyJeT BBIKIIIOYEH M 3a00p BOJbBI BO3MOXHO
OCYUIECTBJISATh U3 LUCTEPHBI WU BOJOIPOBOIHOM CETH.

[Tpu 3a60pe BOABI U3 BOJIOMCTOYHHKA HEOOXOIMMO YCTAaHOBUTH BCACHIBAIOIIHE
pyKaBa, BKIIFOUHTh BAKyyMHBIN IIApOBOM KpaH 12, a 3aTeM MmoxapHbIid HAcocC.

Kpytamuii MoMeHT Oyner nepenaBatbesi MIKMBamMH 2 U 4. BakyyMmHBIM Hacoc
HAa4YHET OTKAuMBaTh BO3AYX M3 BCACBHIBAIOIIETO MaTpyOKka Hacoca 1, uepe3 CTpyHHBbIM
Hacoc 16 meHocmecutens 15, BakyymHBIA MmapoBod KpaH 12, TpyOKy «BY»,
Bojootaenautens 10, BakyyMHbIHN 3aTBOp 9 U uepe3 BaKyyMHBII Hacoc B aTMochepy.
Hacoc nauneT 3abupaTh BONy, KOTOpas HAUHET MOCTynath B ruapokamepy 11. Ilpu
noctwkeHun gapieHus Boasl 0,74 Mlla (7,5 KFC/CMz) rujapokamMepa 0O0eCIeUnuT
NOCTYIUIEHHE BOJIbI B TPYyOONpPOBOJ «B», a B BogooTAenuTene 10 momaaBok 3aKpoer
JOCTYI BOJABI B BAKYYMHBIN 3aTBOP.

[loBbIlIECHHOE  J@aBiI€HWE B THApOKaMepe oOecrneuuT cpadaTbIBaHHUE
BaKyyMHOT'O 3aTBOpa 9, M cHUCTE€Ma BCachblBaHUs OyJET OTKIIOYEHA. 3aT€M LITOKOM
MeXaHu3Ma OTKJIIoUeHHs 7 Oyaet noauaT peryar 6. Katku 2 u 4 OyayT pa3beuHEHBI.
[Ipu 06pbIBE CTONI0A BOJBI MM YMEHBUIEHUU JIaBJICHUS B TIO’KapHOM HACOCE MPUIYT
B MCXOJHOE TMOJIO)KEHHE MEXaHU3Mbl 7 U 9 M, aBTOMATHYECKH HAYHETCS MPOILEeCC
3aloJIHEHUs Hacoca Boaod. Pabora BakyyMHOro Hacoca COINPOBOXAAETCS
2KEKTHUPOBAHUEM Macia U3 pe3epByapa S.

BakyyMHass cuctema Hacoca 4acTMYHO 33J€WCTBOBAHA IS PETrYJIMPOBAHUS
mojayu IeHooOpaszomarenid. B meHocmecuTens 15, Bkimowaromuii jgozatop 17,
CTpYWHBIM Hacoc 16, KpaH BKIIOUEHHUs NeHocMmecutTens 19 m cinuBHON KkpaH 18,
neHooOpa3zoBareib MOCTyNaeT U3 neHobaka yepe3 oOpaTHbIN KianaH 14 K kianaHy
neHocmecutens 13. [Ipyu ymeHbIIeHMH Haropa B HACOCE AAaBJICHUE OT THIPOKaMeEphI
11 BeikimrounT knanad 13. [Ipu yBennueHun Hanopa B Hacoce OH Oy/IeT BKJIIOUYEH.

Camoecacbiearowuli yeHmMpPobexHbIlU Hacoc.

Kak n3BecTHO 1IeHTpOOEKHbIE HACOCHl HECAMOBCACHIBAIOIIUE, UTO SBJISIETCS MX
CYLLIECTBEHHBIM  HejocTtaTkoM. OpHako B HacTosillee BpeMs  NOJIYYHIIU
pacrnpocTpaHEHHE TaK Ha3bIBA€MbI€ CAMOBCACBHIBAIOIIME ILIEHTPOOESKHBIE HACOCHI.
[IpyHIMIO [EUCTBHS TAKOrO HAacoca MOYKHO paccMoTpeTh Ha Pucynok 121. [lus
3alycKa LEHTPOoOeKHOro Hacoca 1 HEOOXOIMMO MEpBOHAYAIBHOE 3allOJHEHUE €r0
nonoctd Bojxod. OOpaTHBIM KianaH 3 TPEensSTCTBYeT MEPETEKAHUI0 BOJBI BO
BCACHIBAIONIYI0 JMHUIO. [lpu Bk/IIOYEHMM TpUBOAA HAacoca BOJAa HAYMHAET
LIMPKYJIMPOBATH MO MyTH BCACBHIBAIOLIMN MaTPyOOK HACOCAa — HACOC — BCACBHIBAIOIIHIA
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KJamaH — BCachlBalOMIMM MaTpyOOK Hacoca. 3a CyYeT TUAPABINYECKOTO
COMPOTHUBJICHUSI BCACHIBAIOILIETO KJIallaHa BO BCACHIBAIOIIEM MaTpyOke Hacoca Oyner
CO3/1aBaThCs pa3pexeHue, Mo JeHCTBUEM KOTOPOro BO3AYyX M3 BCACHIBAIOIICH JIMHUN
OyneT moctymnarh yepe3 oOpaTHBIM KiamaH 3 BO BcachbIBAaIOIIMKM maTpyOOK Hacoca,
JaBJICHUE TMPOUCXOAUT CMEUIMBAaHUE BO3JyXa C BOJOM M 3Ta CMECh, cojlepiKalias
HEKOTOpPOE KOJIMYECTBO BO3Ayxa OyleT NepeMeliaTbcsi HACOCOM B €ro HaMOpPHYIO
MOJIOCTb.

2\
S

Pucynok 121 CamoBcacbiBaImii HeHTPOOE:KHBIN Hacoc: 1 —
HEHTPOOEKHBIA HACOC; 2 — BCACHIBAIOIIMI KJIanaH; 3 — 00paTHBIN KJIaNaH.

B HamopHo#l mojocTHM Hacoca, KOTOpasi, OOBIYHO, BBINOJHEHA B BUJE
pe3epByapa HEOOIBIIION eMKOCTH MPOUCXOAUT pa3jesieHue BO3ayXa U BoAbl. Bo3ayx
BBIXOJUT B HAMOPHYIO JIMHHIO, @ BOJA Y€pe3 BCACHIBAIONIMHN KJIallaH CHOBAa WJIET B
Hacoc. Tak mpojoipkaercss 10 TeX MOp, MOKa BcachiBaloIlas JUHUS HE Oyner
MOJIHOCThIO 3amojiHeHa BogoM. Ilo 3amojiHeHHIO BcachIBalOIIEH JHUHUUM HAacoc
OTKa3bIBAETCS IMOJHOCTHIO 3alOJHEHHBIM BOJOW M pa3BuBaeT naamieHue. llox
JNIEUCTBUEM TIepenajia JTaBJICHUS B HAIIOPHOM M BCACHIBAIOLICH IMOJIOCTAMHU HAcoca
BCACBIBAIOIIMI KJIAlaH MPeooJieBasi CONPOTUBJIIECHUE MPYKUHBI, 3aKpbIBACTCA, U
HacoC Jajiee NepeKayuMBaeT BOJbI M3 BCACHIBAIONICH JWHUM HEIMOCPEJICTBEHHO B
HaIMoOPHYIO JUHUIO.

[{eHTpOOCKHBIE HACOCHI CUMTAIOTCS CAMOBCACHIBAIOIIUMHU, €CIH  OHH
CITOCOOHBI TIEPEKAUMBATh JKHJKOCTH, Ta3bl M CMECH JKHAKOCTEH H Tra3oB. OHH
JIOJDKHBI ~ OBITh  CIIOCOOHBI  OTCAachlBaThb BO3AYX U3 BCachlBalOIIEed TpyOsbI
CaMOCTOSITENIbHO 0€3 JIFOOBIX BHEIIHHMX BCACHIBAIONIUX YCTPOUCTB. LleHTpoOekHbIC
HacoChl, O0OOpYy/JOBaHHbIE BHYTPEHHEW BCACBIBAIOIICH CTYNEHBIO (HAIpuUMeEp,
BOJIOKOJIBIIEBBIM HACOCOM) TaK)KE€ OTHOCST K CAMOBCACHIBAIOIIIIM.
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[lenTpoOexxHble HAcCOChI, HE O0OpYyIOBaHHbICE BHYTPEHHEM WM BHEIIHEH
CaMOBCACHIBAIOLIEH CTYNEHbIO, MOTYT OBITh CAMOBCACBHIBAIOIIMMHU B YCIIOBUSX, IIPU
KOTOPBIX HAcoC JI0 HayaJla epeKadyky 3aIojIHAETCS KUAKOCThI0. K TOMy ke TOJIKHBI
OBITh NIPUMEHEHBI OOpaTHBIN KJamaH CTYIEHU BCACHIBAHUS WIM BEHTHJIALIMOHHBIN
KJ1araH (camyH), 4ToObl TapaHTUPOBATh, YTO HE MOSABUTCA CU(POHHBIN 3PDEKT U 4TO
KHUJIKOCTb OCTAHETCs] B KOPITyCe MOCJE BBIKIIOUEHHs Hacoca. L{eHTpoOexxHbIi Hacoc
CTAaHOBUTCSI CAaMOBCACBIBAIOIIMM B PE3yJIbTaTe NEpEKauMBaHUs pabOYMM KOJIECOM B
pa3eNUTeNbHYI0 KaMepy >KUIKOCTH BMECTE C MOCTYHAIONIMMH My3BIPSMHU BO31yXa
(Pucynok 122). Bo3myx HampaBiseTcsl K BbIXOAY, TOrjJa Kak pabdodasl KUIKOCTb
BO3BpAaIlaeTCA CHOBa B KoJjieco. TakuM oOpa3om, BO3AyX U3 BCACBHIBAIOIICH TPYOBI
OTKAuMBAETCA.

Konctpykiuss ¢ camoBcaceiBaromuM ycrpovictBoM cHmkaer KIIJ[ Hacoca;
KpOME TOro, Kamepa BO3IYyXOOTIEJICHUS 3aHHMAaeT CPAaBHUTEIBHO MHOTO MeECTa.
[ToaToMy Takoe pelieHre NpUMEHsIETCS B HacocaxX HEOOIbIION MOIIIHOCTH.

B kauecTBe caMOBCaChIBAIOLINX TAKKE HCIOIb3YIOT BUXPEBbIE HACOCHI.

CyiecTBylOT KOMOMHUPOBAHHBIE CaMOBCACBIBAIOIIME HACOCHL, HMEIOIINE,
UMEIOLME Hapsly C LEHTPOOSKHOH, BUXPEBYIO MM 3KEKTOPHYIO CTYIEHb,
o0ecrneunBarone caMOBCachIBaHUE.

JI1s IeHTPOOEKHBIX ¥ BUXPEBBIX CAMOBCACBHIBAIOIIMX HACOCOB IMEPE] MEPBBIM
3aIyCKOM 00s13aTelIbHa 3aJIMBKa XKUAKOCTU B MIPOTOUHYIO YacTh. [locne ocTaHOBKH B
KOpIyce OCTaéTcsi J>KMIKOCTh B KOJMYECTBE, OCTATOYHOM JJISi TIOCTEAYIOIINX
3amyckoB. OpHAKO Tepea 3amyCKOM IIOCHe JIMTETbHOW OCTAaHOBKH HYXHO
yOemuThCS, YTO KHUAKOCTh U3 KOpPITyca HE BBITEKJIA Yepe3 yIUIOTHeHue Baja. Jlydiie
MOBTOPHO 3alIUTh JKHJIKOCTh B TMPOTOUHYIO dYacTb. HeoOXoauMmbiM yciIoBHEM
OBICTPOTO CaMOBCACBIBaHMS SIBJISICTCSI TEPMETUYHOCTh VYIUIOTHEHHUS Bajla U
COeIMHEHNI BcachiBaromiero TpybompoBoaa. Iloacockl Bo3gyxa B 3THUX MecTax
MPEMSITCTBYIOT CAMOBCACHIBAHUIO.

Bo Bcex ciydasx Mmpu HOCTYIUIGHMHM B HAacOC ra3a BMECTE C KHUIKOCTBIO,
noJjiaya >KUJAKOCTH U HAlop Hacoca pe3Ko CHUKAIOTCSL.

Ecnn mpennonaraercss oTkauka KHJIKOCTU C IIIyOMHBI, ONM3KOM K mpeneny
CaMOBCAChIBaHUS, TO [10/1aya M HAop Hacoca OyAyT HAMHOTO MEHBIIMMHU YKa3aHHBIX
B JIOKyMeHTaluu. B 3TOM nposiBisieTcs BIUSHUE KaBUTAMU B MPOTOYHOM yacTH. [1o
TOW K€ MpPUYMHE CAMOBCACHIBAIOUIME HACOCHl IMPAKTUYECKH HEBO3MOXKHO
WCIIOJIb30BaTh NIPU TEMIEPAType )KUIKOCTH, OM3KOM K KUTICHUIO.

['myOuHa caMoOBcachlBaHMSI HACOCOB [UISl JKUAKOCTEH C TUIOTHOCTHIO,
OTIMYAIOIIEHCST OT MJIOTHOCTH BOJIbI, TIEPECYUTHIBAETCS B OTHOIICHUH TJIOTHOCTEH.
Yem Oompllle TMIOTHOCTh OTKAYMBAEMOHM KHIKOCTH, TEM MEHBIIEe TpeaeabHas
rmyOrHa camMoBcachiBaHUS. B 3TOM ciyyae MOJDKHBI YYWUTHIBATHCS H IIpaBHIIA
nepecuéTa KaBUTAIIMOHHBIX XapaKTEPUCTHUK HAcOCa.

CaMoBcachIBalOIIM€  CBOWCTBa Hacoca IO TIIyOMHE M CKOPOCTH
CaMOBCACBIBAaHUSl 3aMETHO YyXYJALIAIOTCS, €CJIH TEepPEeKayUBaCTCs KHUIKOCTh C
ITOBBIIIEHHOM BA3KOCTBIO.
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Pucynok 122 CamoBcacbiBaOIIMil HEHTPOOEKHBIH Hacoc: 1- BO3ayX, 2-
CcMecCh, 3- 10J10CTh pa3jeieHus, 4- Boaa.
Takue Hacochl CTOAT NPAKTUUECKM Ha BCEX 3apyOeXKHBIX MOTOIOMIIaxX
HEOOJbIION MPOU3BOJUTEIBHOCTH, M Ha MOTOHACOCAaX, IPEAHA3HAUYEHHBIX IS
NepeKavky 3arpsA3HEeHHBIX kuakoctelt (Mastpumpe).

AHanu3 KOHCMPYKYUU 6aKyyMHOU CUCHEMbL C PYYHBIM YRPAGICHUEM

B HacocHOM OTAENeHNN THUIOBOTO OTEYECTBEHHOTO IMOKAPHOTO aBTOMOOMIIS C
3aJIHAM PACITOJIOKEHUEM HAaCOCHOW YCTAaHOBKH PACITONIOXKEHBI 6 TPHOOPOB, 4 phIuara,
9 maxoBukoB u 1 pykositka. Jljis 3a00pa Bojb! (ITpH HEMOABMKHOM pabodyem KoJjece)
M TyCKa Hacoca BOJAWTENb JOJDKEH B  OBICTPOM TEMIIE U  CTPOrou
MOCJICIOBATEIbHOCTY ~ TPOM3BECTH  OJUHHAIATH  OMNEpaluil  pplyaraMd |
MaxOBUKaMH, HE CUUTas OMepaluid MO BKIIOUYECHHUIO KOPOOKH OTOOpa MOIIHOCTH,
MPOU3BOJAMMBIX B KaOWHE BOAMTENA. IJTO TpeOyeT BBICOKOH TPEHUPOBAHHOCTH
00CTy>KMBAIOIIETO TIEPCOHANa M HE UCKIIOYAeT OMIMOOK, MPUBOANIUNX K 33JIEPIKKE
Hayaja TMoJayu BOJIbI WM CPbhIBAa BOJSHOTO CTOJ0a Ha BXoje B Hacoc. [loaTtomy
YOpOIIECHNE, TOJyaBTOMATH3aIlMI0 W AaBTOMATH3AlMI0 IPOLIECCOB YIPABICHHUS
3aJIMBKOM M TTYCKOM HACOCHOM YCTaHOBKH CIICyeT OTHECTH K HA3pEBIIMM BOTIIPOCAM
COBEPIIICHCTBOBAHMS KOHCTPYKIIMH TTOKAPHBIX MAIIIHH.

W3 oguHHAANATH Omepalruii, BBIMOJIHAEMBIX BOAMTEIIEM IPH ITyCKE Hacoca,
HETMOCPEACTBEHHO K 3a00py BOBI OTHOCSTCS] BOCEMb:

® BEBIKIIIOUCHUE CIICTIIICHUS;
OTKpPBIBAHHE BAaKyyMHOTO 3aTBOPA;
BKJIFOUCHHME BAaKyyMHOTO HACcOCA;
YBEIMYCHHE MTOJa4H TOTUINBA;
3aKpBITHE BAKYYMHOTO 3aTBOPA;
MIEPEBOJI IBUTATEISI HA XOJIOCTBIE 0OOPOTHI;
BBIKITFOUCHHE BAaKyYMHOT'O HAacoCa;
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® BKIIIOYEHHE CLEIUICHUS.

B03MOKHBI Cclleyroe MyTH COKpPaLICHUs KOJIMYECTBA Ollepaluil IpU Py4YHOM
yIpaBJIeHUH 3a00pOM BOJIbI HA ITOKapHOM aBTOMOOHIIE:

e IEpelTH Ha 3aJIMBKY Hacoca IpU BpamjarouiemMcsi pabodeM KoJjiece, 4To
UCKIIFOUYUT HEOOXOIMMOCTh BBIKIIOYEHUS M BKJIKOYEHUS CLEIUICHUS (1Be
orepalum);

® OCYLIECTBISATh OJHOBPEMEHHOE BKJIFOUEHUE U BBIKIFOYEHUE BAKYYMHOIO
Hacoca M BaKyyMHOIO 3aTBOpa WIM INPHUMEHUTb aBTOMAaTUYECKUI
BaKyyMHBII 3aTBOP, YTO COKPATHUT €UIE IBE OIlEpaluy YIIPaBICHUS;

® [IpU BKJIIOYEHUM M BBIKIIOUYECHHU BAaKyyMHOI'O HAcOoca IPEeIyCMOTPETh
OJTHOBPEMEHHOE YBEIMYEHUE M YMEHBIICHWE I[OJa4yd TOIUIMBA B
JBUTATEJb, YTO UCKJIIOUUT €IIE ABE ONEpPaLlUU.

Ecnu Obl yganoch OCyIECTBUTh BCE MEPEUUCICHHBIE MEPONPUATHSI, TO YHUCIIO
ornepauuii COKpaTHJIOCh Obl C BOCBMH JI0 JIBYX, T. €. JJI yIpPaBJICHUs 3a00pOM BObI
ObLJIO OBl JOCTATOYHO OJIHOTO phbluara. Takas cUcTeMa Py4yHOIO YIpaBJi€HHUS MOIJIa
OBl B U3BECTHOI Mepe KOHKYPUPOBAaTh C ABTOMATHYECKOW CUCTEMOM YIPABIICHHUS.

Ha mHOrux 3apyOexHbIX MOKapHBIX aBTOMOOWIISIX BHEAPEHO MEPBOE WIU
BTOPOE€ M3 MEPEUMCICHHBIX MeponpusaTui. [IpensrcTBueM aiis BHEAPEHUS TPETHETO
MEpOIpUATHS  SBISETCS  3aMeTHOe JjaBieHue raszoB (mo 0,22 MII) B
pacnpeennTenbHON KOpoOKe padoTaroero CTpyiHOro BaKyyMHbIE Hacoca, KOTOpOe
3aTPYJHSET €ro BBIKIIOYEHHE 0€3 CHMKEHMS YacTOThl BpallleHUs JBUTATENs U3-3a
HEOOXOJUMOCTH TMPUJIOKEHUS OOJBIIOTO yCWJIMS Ha pblyar  yIpaBJICHHUS.
HeoOxoqumMo OTMETUTBH, YTO 3TO YCWJIME BO3pAacTaeT C YBEIMYEHUEM JUaMeTpa
TpyOONPOBOJAa CUCTEMBI BBIMyCKa razoB. [losToMy 1uisi CHMXKEHHS] IPHUIIAraeMoro
YCWJIMSI Ha pblyar yrpaBJi€HUs HEKOTOpbIE 3apyOekHble pupMbl, HanpuMmep Magirus,
CTaJIM MPUMEHATHh B PACIpEAEeUTENbHbIX KaMepaxX CTPYWHBIX BaKyyMHBIX HacOCOB
MOepbl BMECTO MEPEKUIHBIX T'OJOBOK.

Ha 3apyOeXHbIX MOXKapHBIX aBTOMOOWJISIX C BaKyyMHBIMH CHUCTEMaMU C
PYUYHBIM YIIPABIEHUEM YacTh ONEpPALXid BBITOJHIETCS C MOMOUIBIO MHEBMO- WIIU
aneKTpoanmapatypbl. [IpumMepoM MOXET CIyXUTh aBTOMOOWUIb KOMOMHUPOBAHHOIO
tymenuss ULF 3000/4500 u npyrue moskapHble aBToMoOmm (upmbl Rosenbauer
(ABctpusi). UX BakyyMHbIE CUCTEMbI BKJIIOUAIOT MOBOPOTOM PYKOSTKH BaKyyMHOI'O
3aTBOpa, KOTOpas OJHOBPEMEHHO BO3JCHCTBYET Ha BBIKJIKOYATEIb, YIPABIISIOLIMMA
AIIEKTPOMATrHUTHON My(PTOM MTyCcKa BaKyyMHBIE€ HAcOCa.

Ha OonbmIMHCTBE MOKapHBIX MOTONOMII PYYHOE YIPaBJICHUE HCIOIb3YeTCs
JUIA BKJIIOUYEHHUS M BBIKJIIOYEHHMS BaKyyMHOTO Hacoca, Ha 0co00 JIErKuX - JUIsl €ro
MpUBO/A.

Buteoownt

1. Jns co3maHusi paspekeHuss TMPH 3alOoJHEHWU BOJOW ILIEHTPOOESKHBIX
HAacOCOB IOKapHBIX MAlIWH NPUMEHSAIOT CTPYHHBIC, MOPIIHEBBIE BOJOKOJIBLEBbIE U
mulOepHble BaKyyMmMHble Hacochl. HawuOoinbliee pacmpocTpaHeHHE —MOTyYUIIH
CTPYWHBIE HACOCHI, MEHBIIIE - BOJIOKOJIBLIEBBIE.

2. CrpyiHBIE BaKyyMHBIE HACOCBI IPOIIE IO YCTPOMCTBY W JACUIEBIE B
W3rOTOBJIICHUHM, HE HMEIOT TMOABM)XHBIX 4YacTel M He TpeOyloT CHeluaIbHOro
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npuBojga. OHM HEYYBCTBUTENbHBI K HAJIWYUIO B BOJE TBEPIAbIX YACTUI[ H
OTpHLIATENIbHBIM TeMriepaTtypaM. OCHOBHOW MX HEJOCTATOK - MPUTOpPaHHUE OCe U
nedopmarus 3acJIOHOK B pacHpeeIuTeIbHON KaMepe OT TEIJIOBOTO U XMMHYECKOTO
BO3/ICUCTBHS OTPaOOTABIINX Ia30B JBUTATEIIS.

3. JlanbHelmue pa3BUTHE U COBEPIICHCTBOBAHWE BaKyyMHBIX CHCTEM
MOXApHBIX HACOCOB HAINPABICHO Ha TMOBBIIICHUS HAaI&KHOCTH, CHIKCHHUS
HPOJIOJKUTEIHLHOCTH 3aJIMBKY HACOCA BOJIOM U MTyCKa, CHUYKEHUS METAIUIOEMKOCTH, a
Tak)Ke Ha YIPOIICHUE U aBTOMATU3AIIUIO YIIPABIICHUSI.

4. Haubonee TmepCHEKTUBHBIM HamNpaBieHHEM paboOT MO  CO3JAHUIO
aBTOMAaTHUYECKOM CUCTEMBbI 3a00pa BOJbI CIIEAYET CUUTATH!

® THUI BaKyyMHOW CHCTEMBI - aBTOHOMHAs, T. €. TOJIHOCThI0 MOHTHpYyeMasl
Ha M0>KapHOM HACcOCE;

e crnoco0 BOJO3ANOJHEHUS - TMPHU BpamaromeMcs padodyeM KoJjece
MOKapHOI0 HACOCa;

® THUI BaKyyMHOTI'0O Hacoca - 00 bEMHBIN;

® WCTOYHHK DHEPIUM /JIs YIPaBICHUS CUCTEMOW - JABJICHHE BOJBI B
HaIOPHOI! MOJIOCTU MOXKAPHOTO HAacoca.

5. Ha mnoxapHbIX aBTOMOOWISAX C pY4YHbIM YOPaBIEHUEM BaKyyMHOMH
CUCTEMOM, a TakX€ Ha MOTOIOMIAX, HMEIOUIUX YEeThIPEXTAKTHBIE JBUTATENH,
CTpyiHbIE BaKyyMHbIE HAcOChl OyIyT M B JajJbHEMIIEM HaXOAWUTh IIMPOKOE
IPUMEHEHUE.

6. Jlns ympouieHuss NpPOLECCOB 3aIMBKM M ITycKa IOXAapHBIX HAacOCOB
1enecoo0pazHo 000PyAOBaTh UX CaMO3aKPBIBAIOIMMUCS BEHTWISAMH C MaJarolUMHU
MNOJANPYXKUHEHHBIMU ~ KJIallaHAMH BMECTO MPHUMEHSIEMBIX B HACTOSIIEE BpeMs
BUHTOBBIX 3aJ[BUKEK.

KoHTpoabHBIE BOTPOCHI
1. Texnuuyeckue TpeOOBaHMS K BAKYYMHBIM CHCTEMaM TOXAPHBIX MAIIIHH.
2. OcHOBHBIE TapaMeTpbl M XapaKTEPUCTHUKH BaKyyMHBIX CHCTEM

BOJI03AIIOJTHEHUSI.

Knaccugukanus BakyyMHbBIX CHCTEM BOJI03aIIOJIHEHUSI.

Oco0eHHOCTH KOHCTPYKIIMU BaKyyMHBIX 3aTBOPOB (KJIaraHOB).

Oco0eHHOCTH KOHCTPYKIIMM BaKyyMHOH CHCTEMbI BOJO3AIOJIHEHUS CO

CTPYWHBIM BaKyyMHBIM HacOCOM, paOOTarOIIUM OT OTPabOTaBIIMX ra30B

JBUTATEJIS.

6. Oco0eHHOCTH KOHCTPYKLHMH Ta30CTPYHHBIX BaKyyMHBIX HAacOCOB JUJIs
TN3EIIHHBIX JIBUTATEINCH.

7. IlpyHIUMII [IEUCTBUSA JBYXCTYIIEHYATOrO0 Ta30CTPYWHOIO BaKyyMHOTO
Hacoca.

8. Cxema M TPHUHIUI ACHCTBHUS BAaKyyMHOW CHCTEMBI BOJO3AMOJHEHUS C
ra3oCTpyWHBIM BAaKyyMHBIM HAcocOM, pabOTaromMM OT CKaToro
BO3/yXa.

9. Oco0eHHOCTH KOHCTPYKIMHU HOPIIHEBBIX BAKYYMHBIX HACOCOB.

10.IlpyHIMIHATBHBIE CXEMbl BAaKyyMHBIX CHCTEM BOJO3aIlOJIHEHUS C
MNOPIIHEBBIMU BaKyyMHBIMU HAaCOCaMH.

[ I SN OS)
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11. Bakyymnas cuctema Bomao3anoiHeHus: « [ROKOMATIKy. Ilpuniun
JIEHCTBUSI.

12.Bakyymnass cucrema BojozanojgHeHuss «PRIMATICy». Ilpunnun
JIeHUCTBUSI.

13.BakyymHasi cucteMa BOAO3AIMOJHEHUS C BOJOKOJBLEBBIM BaKYyMHBIM
HacocoM. [IpuHnun nercTBus.

14.BakyymHasi cucTeMa BOJO3aIOJIHEHHUS C IMHUOEPHBIM BaKyyMHBIM
HAacOCOM C IIPUBOJOM OT Bajla LEHTpoOexHOro Hacoca. [IpuHuun
JICVCTBHS.

15.BakyymHasi cucTemMa BOJO3ANOIHEHHS C IIHOEPHBIM BaKyyMHBIM
HacoOCOM C IIPUBOAOM OT 3JieKTpoasurareis. [Ipuamun aencreus.

16.JaTunk 3anonHenus. HazHaueHne u npUHIMN 1€UCTBUS.

YcrTpoiicTBa A/ 103MPOBAHUSA NIEHOO0pa3oBaTeJIsl.

Knaccuguxkayusa ycmpoiicme

B Hacrosiiee Bpems Ais TYLIEHUS TakuX CHEUU(UUYECKUX T0XKAPOB Kak
rOpeHHe  HEPTENPONYKTOB  HUCHOJb3YEeTCSl  BO3AYIIHO-MEXaHWYECKas  IIEHa,
reiepupyemasi u3 pabodero pacteopa neHooOpa3zoBaTesi, KOTOPbI popMUpYETCs B
YCTPOUCTBE, ITOJIYYUBIIUM Ha3BaHUE - IEHOCMECHTEIb.

[lenocmecuTenn KiaacCUPUUUPYIOTCS MO MECTy pa3MEHICHUs W MPUHLHUILY
nerctBus. [leHOCMecuTeNN, pa3MElIEeHHbIE HA HAITOPHOW WJIM BCACHIBAIOLIEH JTMHUN
HAa3bIBAIOTCS MPOXOAHBIMHM, A IIEHOCMECUTENH, Pa3MEIICHHbIE HENTOCPEACTBEHHO HA
HAacoCe Ha3bIBAIOTCS NMPEABKIYCHHBIMH.

PaccMoTpuM KOHCTPYKIHIO TPEABKIFOYEHHBIX IEHOCMECUTEIIEH.

[IpeABKIIIOUEHHBIII TEHOCMECUTENb JOJDKEH O0€eCleynuBaTh JI03UPOBAHUE
neHooOpaszoBareisi B IIMPOKOM  JMAama3oHe IOJadyd TOXAapHOro  Hacoca.
[IpenmnoyTuTenbHO UMETH TUIABHO PETYIHPYEMbIN Auana3oH KoHieHTpauui ot 0,3%
(mpurotoBiienue pactBopa cmauuBarens) 10 10% (IPUTOTOBICHHE PACTBOPOB
neHooOpaszoBaresel LeIeBoro nNpeaHa3HauYeHus ).

[lo npuHIMIY  OEHCTBUSA  NEHOCMECHUTENIM  MOXHO  pa3leinuTh  Ha
aBTOMATHYeCKHEe U HeaBTOMaTH4YecKHe. ABTOMAaTHYECKHE IEHOCMECUTENH
J03UPYIOT MIEHO00pa30BaTeab B 3aBUCUMOCTH OT pacxoja Bojsl. HeaBromaTnueckue
MEHOCMECUTENH JO3UPYIOT MEHO00pa30BaTelb B 3aBUCUMOCTH OT MPEABAPUTEIbHBIX
YCTAHOBOK J103aTOpa M Mepenaaa JaBJICHUS B HAIIOPHOW M BCACHIBAIOLIEH IMOJIOCTH
ITOKapHOTO Hacoca.

[TouTn BCce MEHOCMECUTENIM B TOW WJIM MHOM CTEMEHU MPEJICTABISIOT COOOM
CTpyHHBbIE Hacochl. ISl MpEeABKIIIOUEHHBIX MEHOCMECUTENEH BoJa OTOMpaeTcs u3
HAaMoOpPHOM MOJIOCTH Hacoca, Ha 4to pacxoxyerca 20-30% npou3BOAMTETBHOCTH
Hacoca. [locie mpenBapuTENbHOTO CMEIIEHUSI B KOPIIyCe IEHOCMECUTENS PacTBOP
MOCTyHaeT B MOJIOCTh LEHTPOOEKHOTO Hacoca, TA€ MPOUCXOAUT OKOHYATEIBHOE
CMEILEHHUE.
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Ilpeodsxnrouennsvtii neasmomamuyeckuit nenocmecumens INC-5 nacoca ITH-
40YB

OCHOBHBIMH KOHCTPYKTHUBHBIMU AIIEMEHTAMHU HEaBTOMAaTUYECKOTO
MPEBKIIOUEHHOTO TIEHOCMECHUTENS SBIAIOTCS KOPIYyC C comioM u auddy3opom,
7103aTOp APOCCEIIBHOTO THUIA, OOpaTHBIM KJamaH, MPENSTCTBYIONIUN IOMaIaHUI0
BOJbl B TEHOOAK Ha HEPACUETHBIX pPEXKHMMax pabOThl MEHOCMECHTENS, W KpaH
IIEHOCMECHUTENS, KOTOPBIA MEPEKPhIBAET IOTOK BOJABI M3 HAIMOPHOW TOJOCTH
[EHTPOOEKHOTO Hacoca.

[lenocmecuTenb JAHHOTO THUIIA OTHOCUTENBHO MPOCT MO KOHCTPYKIUHU, HO
UMEeT psii HenocTaTkoB. Tak M3-3a HU3KOM TOYHOCTH JIO3UPOBAHUS MPOUCXOIUT
MOBBILICHHBIN pacxo] meHooOpaszoBatens. Jlo3upoBaHue meHooOpa3oBaTess 3aBUCHUT
OT TMepemnaja JdaBiCHUS B HANOPHOW M BcachIBalOUIEH TIOJIOCTH Hacoca H
pEryJupyeTcsi 4allleé BCEro CTYNMEHYaTo - 4YeM OOJIbllle CEUYEHHE OTBEPCTUS, TeM
OoJpLIE 1032 TEHOO00PA30BaTENsl HE3ABUCALIEH OT Pacxo/a BOJBI.

BcenenctBue  BBICOKOM — KOPPO3MOHHOM — aKTMBHOCTM — NE€HOOOpa3zoBaTess
MO/IBM)KHBIE y3JIbI HEABTOMATUYECKOTO MPEABKIIOUYEHHOTO IEHOCMECUTEINS CKIOHHBI
K 3aKJIMHMBAHUIO M3-32 KOPPO3WU M KpUCTaUIM3aluu mneHooOpazoBarens. [locre
paboThl MEHOCMECUTENsI TpeOyeTcs MPOMBIBKA €ro y3JIOB OT OCTaTKOB pacTBOpa
MEHO00pa3oBaTelIs.

B kayecTBe nmpumepa HEaBTOMATUYECKOTO MPEABKIIOYEHHOTO MEHOCMECUTENS
paccmotpuM neHocmecurenb 11C-5, ycranoBnennsiii Ha Hacoce [TH-40YB. Cxema
BKiroueHus neHocmecurena [1C-5 nokasana Ha PucyHok 89.

[Tenocmecutens [IC-5 (Pucynok 123) cmykut ajis JO3UPOBAHMS U TOJIaYU
neHooOpasoBarenst B Hacoc. OH COCTOMT M3 NPOOKM KpaHa MeHocMecuTens |1,
KOpIyca KpaHa TeHOCMecHTeNs 2, oOpaTHOro KjamaHa 3, MaxOBHUYKa J03aTopa
(pyuxn) 4, mkanel 5; kopmyca (muddysopa) 6, gozatopa 7, crpenku 9, corta 10.
[IpoOka kpana 1 u go3aTop 7 yIIOTHEHBI pE3MHOBBIMH KOJIBLIAMHU 8.

[leHocmecuTenb NPUCOEIUHEH KOPIMYCOM 2 KpaHa K KOJUIEKTOpY, a
KopnycoM 6 K (hiaHIly KpbILIKA Hacoca.

[IpuHIMIT JEWCTBHUST TIEHOCMECHUTEISl 3aKitodaeTcs B cienyrouieM. [lpu
BKJIIOYEHUH KpaHa MEHOCMECHUTENs, BOAa IOJ JABICHUEM M3 KOJUIEKTOpa Hacoca
yepe3 KpaH MEHOCMECUTENSl MOCTYNaeT B COIUIO, BBIXOAS C OOJIBLION CKOPOCTBIO U3
KOTOPOT'0, CO3/IA€T Pa3pEKEHUE B KOPITyCE€ MEHOCMECHUTENISA, 3TO pa3peKEeHUE uepes
no3atop, oOpaTHbIM KianaH neHocmecutens, kpad «I[10 u3 nmenobaka» moctymnaer B
neHoOak. [lenooOpa3oBarenb nmoj 1eicTBUEM aTMOC(HEPHOTrO JaBlIeHUs IOCTYNAeT B
IIEHOCMECUTEINb, IJI€ U MPOUCXOANUT MPEIBAPUTEIBHOE CMEIINBaHUE pacTBopa. Jlaiee
BOJIa ¥ TIEHOOOPA30BaTENh CIMBAIOTCS BO BCACHIBAIOIIHMK MATPyOOK IEHTPOOESIKHOTO
Hacoca. OKOHYaTeIbHOE CMEIIMBAHHWE MPOUCXOAUT B KOpPIYyce IIEHTPOOEKHOTO
Hacoca.

Jlo3upoBaHue mNeHOOOpa30BaTENsl OCYLIECTBISIETCS 103aTOPOM 7, KOTOPBIN
uMeeT MNATh pabouux nonoxeHuil. [{udpel Ha miKane 0003HAYAIOT KOJIMYECTBO
ctBOJI0B [ TIC-600 nuin CBII-4, moacoeAMHEHHBIX K HACOCY Ye€pe3 PyKaBHbIC JIMHUH.

[Tpou3BOAUTENBHOCT,  MEHOCMECHUTENSI, COOTBETCTBYIOUIAS  KOJIMYECTBY
MEHHBII CTBOJIOB,  YCTAHABJIMBAETCS MOBOPOTOM MaxOBHUYKa 4 10 COBMEIIEHUS
CTPEJIKH 9 C COOTBETCTBYIOIIUM JIEJICHUEM Kb 5.
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Pucynok 123. [lenocmecurenb IIC-5: 1 — npoOka kpaHa meHOCMeCUTeJISA; 2
— KOPIIYC KpaHa nmeHocMecHuTeisi; 3 — 00paTHbIi Kianan;4 — MAaXOBUYO0K
po3aropa (pyuka); 5 - mkaJa; 6 — kopmyc (audpgpysop); 7 - mo3aTop; 8 — KOJIbLO
YILIOTHUTEJIbHOE; 9 — cTpeaka; 10 — comuro.

Haunbombiiee 10MycTUMOE YKCIIO OJIHOBPEMEHHO pPadOoTarolUX CTBOJIOB (110
nogade Boabl HacocoM) ['TIC-600 - 5 mt., CBII-4 -4 .

Bo BpeMst paboTbl MEHOCMECUTENSI B HACOCE JOJKEH MOAJIEPKUBATHCSA HAIOP
ot 70 1o 80 M (B 3aBUCMMOCTH OT JAJIMHBI U IUAMETPA PYKaBHBIX JTUHUI) U MOJIOP HE
6osiee 25 m. Tloamop perynupyercs BEHTWISIMU MOKAPHOW KOJOHKH WJIM 3aCJIOHKOMN
Ha BOJOCOOpHUKE MPHU MOa4€ PacTBOPA B JTUHUIO.

[Ipm oKcrutyaTaniud TIEHOCMECHUTENsI HEOOXOAMMO  CJIEAWTh 3a  €ro
FEPMETUYHOCTBIO, COCTOSIHUEM TPOKIAAOK M PE3MHOBBIX KOJEL, a TaKkKe
CBOEBPEMEHHO TOJTATUBATH KpenexHble jaetand. [locie oxoHyaHusi pabOTHI
MEHOCMECUTEIh HE0OXO0IMMO MPOMBITH BOJIOH.

IHocsienoBaTeIbHOCTH AEUCTBUI NIPH MPOMBbIBKE IEHOCMECUTEJIA:

1) BKIIIOUUTH HACOC /U1 3a00pa BOJIBI U3 BOJIOEMA WIIA LIUCTEPHBI;

2) yCTaHOBUTH YKa3aTEIbHYIO CTPEJIKY IEHOCMECUTENS Ha IeJIEHUE «5»;

3) otkpbITh KpaH [1O U3 nucTepHbl

3) npopaboTath HACOCOM 3-5 MUH.

[Ipy 3TOM pEKOMEHIYyeTCs] HECKOJIbKO pa3 BKIIOUUTh — OTKIIOYUTH KpaH
MEHOCMECUTENS] W, NpPH BKIIOUYEHHOM KpaHE MEHOCMECHUTENs, HECKOJbKO pa3
MpOBEpHYTh  J03arop. FEciu 1muctepHa mycra, HEOOXOJUMO  IPOMbBIBATH
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NEHOCMECHTEIh OT EMKOCTHM C BOJOW, 3acachlBas €€ uepe3 pykaB 3abopa
NIeHO00pa30BaTeNst OT MOCTOPOHHEH TTOMOIIIH.

Ilenocmecumens noxcapnozo nacoca HI[ITH-40/100

Panee, korma Ha STOM Hacoce HCHOJIb30BAJaCh BAaKyyMHas CHUCTEMa C
MKUOEPHBIM BaKyyMHBIM HAacOCOM, NMPUBOAMMBIM OT Baja LIEHTPOOEKHOTO Hacoca
KOHCTPYKIIMSI TIEHOCMECHUTENS] HECKOJBKO OTJIMYalach OT HCMOJIb3yeMOM ceiyac.
ITOoCKOJIBKY TakuM€ TEXHUYECKHE PEIICHMS aKTyaJdbHbl M CE€WYac, pacCMOTPUM 3THU
KOHCTPYKTUBHBIE OTJINYHS, 4 UMEHHO OTCEKAIOIINI KJIAllaH U CXeMY KOMMYHUKAaIU.

Otcexarommii kianan neHocmecutens (Pucynox 124) mnpennasHadeH s
MpeloTBpallleHUs] Tiepepacxoaa MeHooOpa3oBaTensa Mmpu paboTe aBTOMATHYECKOU
BAKYYMHOM CHCTEMBbI M INpU HepaOoTarlleM Hacoce (KOrja HacoCc HE pa3BHUBAET
JaBJIEHUE). ITO MOKET MPOU30MTH B TOM cCllydyae, KOrJa MpH BKIIOUYEHHUH J103aTopa
MIPOUCXOJUT YMEHBUIEHUWE Hamopa, M AaBTOMATHUYECKU BKIIOYAETCA BaKyyMHas
CUCTEMA WIM B Cllydae, KOI/la OCTaHaBIMBAIOT HACOC, HE 3aKPBIB IPEIBAPUTEIBHO
KpaH 1oJjauu NeHooOpazoBaTesl U3 eHobaka B HacoC.

OYHKIIMOHAIIBHO OTCEKAIOMIMM KJIanaH MepPeKphIBAET MarucTpalib «IEeHOOaK-
NIEHOCMECHUTEINbY, OH YIIPABJISIETCS AABJIEHUEM B HAIIOPHOMU MOJIOCTH LIEHTPOOEKHOTO
Hacoca. B cocraB meHocmecuTens TPaJUIIMOHHO BXOAUT W OOpaTHbIN KiamaH. 7
JenecTkoBoro tuma. OTceKarolmui KIalnaH IIEHOCMECHUTENI W IIEHOCMECUTENb
3aKpEIUICHBI Ha KOJUIEKTOPE Hacoca.

[Ipu pabote HEHTPOOEKHOrO Hacoca JaBICHUE M3 T'HJIPOKaMEpbl BaKyyMHOM
cuctembl (Pucynok 117) mepenaercs B nojocTh B (Pucynok 124), BCIEACTBHE YETO
MeMOpaHa 2 mporuasicb, CIBUraeT ITOK 4 BMECTE C KjIamaHoOM 6, U OTKpbIBaeTCs
nocTyn u3 mnojocth A B mnonocte b, Ilpm BkiIroueHMM KpaHa [go3aropa
neHooOpa3oBaresb, MPEO0JIeBasi COMPOTUBIICHHUE JIEIECTKOBOrO KjamaHa 7, Oyjaer
MOCTYMATh B MOJOCTh A 3aT€M B OTKPBITYIO MOJIOCTh b 1 U3 Hee B NIEHOCMECUTEIb

/A 5 ’é‘ﬁﬂ

Pucynok 124. Orcexaomuii KJIanaH neHocMmecuressa: 1 — kopmyc; 2 —
nuadgparma; 3 — npykuHa; 4 — MWTOK; 5 — HanpaBJAKIIAs Maiida; 6 —
KJIANAaH; 7 — 00paTHBIN KJIANaH JIENeCTKOBOI0 TUIIA.

[IpuHuunuanbHas  cXemMa  CHCTeMbl  IOJauu  [EeHOoOOpa3oBarenss U
IIEHOCMECHUTENS MOKa3aHbl Ha PucyHok 125.
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Pucynok 125. IIpuHuunuaabHas cxemMa moaa4um nexooopasosaressi:1 —
(¢1aHen mpuBoa - IKUB MPUBOAA BAKYYMHOI'0 HACOCA; 2 — IPUBOJ TAXOMeETPAa;
3 — NOAMMINHUK; 4 — MOANIMIIHUK; 5 — YIUIOTHEHHE BaJjia padodero KoJeca; 6 —
KopIyc Hacoca; 7, 8, 9 — nanopuble 3aaBukKU; 10 — kpan neHocmecuress; 11 —
COILIO MeHocMecHuTesi; 12 — mo3aTop neHocmecuress; 13 — rugpoxkamepa; 14 -
KPaH BILYCKAa BO3/yXa NPH CJIUBE BOAbI U3 HAcoca; 15 — orcekarommii KJIanaH;
16 — oOpaTHbIil KI1anaH neHocMecutes; 18 — 3aaBmkka IO u3 nenodaka; 19 —
BCACHIBAOIIMI NATPYOOK Hacoca; 20 — MeXaHM3M BBIK/JIIOYEHHUS BAKYYMHOI'0
Hacoca; 21 — BaKyyMHBIH HACOC.

B nacrosee BpeMs Ha HAacoC YCTaHAaBJIMBAETCS IEHOCMECHUTEINb
IIpEACTaBICHHBIA Ha PucyHok 126.

YCTpoHCTBO 3TOr0 MEHOCMECUTENS NPUHUUIHAIBHO HE OTJIAYaeTcsl OT
nenocmecutenst [1C-5. KoHCTpyKTUBHOM OCOOCHHOCTBIO SIBIISIETCS MPUMEHEHHE B
KauecTBe J03aTopa INAapOBOro KpaHa. Takoe TEXHMYECKOE PEIIEHUE IO03BOJIAET
clenaTh PEryJupoOBKY JO3UPOBAaHUSA IUIAaBHOM, HO  HE YCTPaHSET OCHOBHOM
HEJIOCTATOK HEABTOMATHUYECKUX MEHOCMECUTENENH - HU3KYI0 TOYHOCTh JI03UPOBAHUSI.
ITockosibKy i1 W3MEHEHUsI JO3UPOBKU TIOJIOKEHHE IlIapa HAA0 HW3MEHATH
HE3HAUYUTEIBHO, TO JUIsl €r0 MOBOPOTA UCIOJIB3YIOT 3yOUaryto nepenavy (mo3uuuu 17
n 18). MaxoBUK MOBOpayMBaeTCs Ha OOJBIIONW yroj, a Imap 4epe3 3yOuaryro
nepefadyy Ha HE3HauuTenbHbIM yron. Takoe penieHue oOecrieunmBaercs ya00CTBO
MOBOPOTA JI03Upytoliero oprana (mapa 11).
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Pucynok 126 Ilenocmecurenn Hacoca HIIITH-40/100: 1 — no3aTop; 2 —
naTpyooK NmoABo/Aa NeHo00pa3oBaTesifi; 3 — PyKOSITKA BKJIYEHHUS IKEKTOPA;
4 - KopIyC KpaHa 3:KeKTopa; 5 — npokaaaka; 6 — comno; 7 - nudgdysop; 8 —
o0paTHBIN JIEMEeCTKOBBIN KJaNMaH; 9 - coeIMHUTENbHBIA NAaTPYOOK;
10 — crpeaka; 11 — map kpana; 12 — kponmreitn; 13 - koxkyx; 14—
kopmyc; 15— Bryaka; 16 — maxoBuk; 17 — Baj-mecrepHsi; BTyJka; 18 —
KO0JIeCO WIMHAPUYecKoe mpaMo3yooe; 19 - manxera; 20 - raiika; 21 — Bajuk.

B konctpykuuu nenocmecutens Hacoca HIITK-40/100-4/400 (Pucynok 127)
B KayecTBE JO3UPYIOILIET0 OpraHa HCHOJb3YeTCAd IMOBOPOTHASI 3acjOHKA, JUIs
obecrieyeHus: TOUHOCTU U yJ00CTBa MOBOPOTa KOTOPOH Takyke uUMeeTcs: 3yOuaras
nepenaya (mosummu 29 u 30). IlockonbKy MOBOpPOTHAs 3aClIOHKA BpalllaeTCs ¢
HEOOJIBIIIUM MOMEHTOM TPEHUS I MPEAOTBPAILCHUS €€ TTOBOPOTa MOJ ICUCTBUEM
BUOpalMM M TOTOKa TEHOOOpa3oBaTesss B KOHCTPYKIUIO BBEACH (PUKIIMOHHBIM
AJIEMEHT, COCTOSIIUHI U3 IUCKa 24, MOKUMAEMOT0 TIPYKUHOM 25.
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Pucynok 127 Ilenocmecurenn nHacoca HIIITK-40/100-4/400: 1 — kpan
IKEKTOpa; 2 — xo3aTop; 3 — naTpyooOK NMoABoAa neHooodpa3zoBaressi; 4 —
KJIAIIAH JIENECTKOBBIN; 6 —3ac/I0HKA peryaupyomas; 8 — naTrpyook
nepeBoaHoii; 10 — muddysop; 13 — kopnyc nenocmecurensi; 14 — comno; 17 —
KOPILYyC KpaHa 3:kekTopa; 18 — mpoOka; 19 — BUHT orpannyurebHbiid; 21 —
KpbILIKa; 24 — quck; 25 — npyxuHa; 27 — BTyJIKAa onopHas; 28 — mrudr; 29 —
3y0uarThiid cekTop; 30 — 3yb0uaroe koseco; 31 —ymop; 7, 12, 22, 23, 26 -- koJbua
YILIOTHUTEJIbHBIE.

s obecrieueHus] TUTABHOW PETyJIMPOBKH KOJWYECTBA TMEHOOOpa3zoBaTels
OTBEPCTHE B JIO3UPYIOIIEM OpPTaHE MOXKET MMETh CIIOXHYI KoH(purypamnuio. Takoe
TEXHUYECKOE pellieHne UCII0JIb30BaHO Ha neHocmecuTesne Hacoca HIITB-20/200.
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Pucynoxk 128 Puc. 5. Ilenocmecurtens HIIIB-20/200: 1 — pykosiTka KpaHa
KeKTOpa; 2, 5, 9, 10, 15 - koJb1a YIUIOTHUTEIbHBIE; 3 — MPOOKAa KpaHa;
4 - kopmmyc KpaHa; 6 — comio; 7 — KOpnyc neHocMecureasa; 8 — mozarop;
11 — kpbeimika; 12 — Kpsbimka go3aropa; 13 - maxoBuk; 14 —crpeaka; 16 —
KPbIIIKA KpaHa.

OOpartubiii nenectkoBbid kimamad 23 (Pucynok 129 Bujm A) mpucyTCTBYET
MIPAKTUYECKA BO BCEX KOHCTPYKLIMSIX IeHocMmecuTener. OH  NpenoTBpalnaet
MIPOHUKHOBEHUE BOJABl B IMEHOOAK Mpu paboTe OT THIpaHTa B CiydasX, KOrjaa
3aKPBIBAIOT KPaH 3KEKTOpa WM OCTAHABIMBAIOT HACOC, HE 3aKPbIB MPEIBAPUTEIHHO
KpaH TMojJaud IeHooOpa3zoBarensi W3 TMeHobOaka B Hacoc.  IIpum  ycraHoBke
JIETIECTKOBOT'O KJlarlaHa HEOOXOAUMO CIIETUTH 3a TEM, YTOOBI ITEPEMbIUKa, HA KOTOPO
BHCHT JIEIECTOK KJIallaHa, HAXOJAWJIACh CBEPXY.
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Pucynok 129 Ilenocmecureas nHacoca HIIIIB-20/200 (¢ppoHTabHBbIN BUA):

17 — kpaH cooOuieHus ¢ armocgepoii; 18 — nepexognuk "amepukanka' 72",
npsamoii; 19 — Bakyymubii kpan; 20 - mryuep; 21 — mkana; 22 — HaKJIaJKa;
23 — KJIANIaH JIeNeCTKOBBI.

Oco0eHHOCTHIO KOHCTPYKIIUU TTEHOCMECHUTENS MOKa3aHHOro Ha PucyHok 128,
Pucynok 129 sBnsiercs pa3MmenieHue Ha HEM BaKyyMHOI0 KpaHa 19 u kpaHa 3amycka
BO3/yxa 17 B MOJOCTh IEHTPOOEIKHOTO HACOCA MPU CIUBE BOJIBI.

Kak yka3pIBaioCh BBIIIE, HEABTOMATHUYECKHUE IMEHOCMECUTENIN MPOCTHI IO
KOHCTPYKIIMH, HO 00JaJaloT CYIIECTBEHHBIM HEIOCTaTKOM — HHM3KOM TOYHOCTHIO
JIO3UPOBaHMs TIEHOOOpa3oBaTesisi, TaK KaK pacxojl MeHoOoOpa3oBaTelisl 3aBUCUT OT
nepernajga AaBjeHUsS BO BCACHIBAIOLIECH M HAMOPHOW MOJIOCTSIMU HAcoca, BSI3KOCTH
MeHO00pa3oBaTesia U HE 3aBUCUT OT pacxoja BOJbl. ITOT HEIOCTATOK B OOJIBIIIEC WU
MEHBIIIEH CTEMEHNU YCTPAaHEH B aBTOMATHYECKUX MEHOCMECUTEISX.

Aemomamuueckuii neHocmecumelb

Cxema Hacoca C aBTOMAaTMYECKMM II€EHOCMECHUTENEM  IPEACTABIICHA Ha
Pucynoxk 130.
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Pucynok 130 Hacoc Po3endayep (Rosenbauer) ¢ aBToMaTu4ecKum
neHocMecureseM: 1 — HAMOPHBbIE 3aIBUKKH; 2 — HEHTPOOEKHBII HACOC; 3 — KPaH
«I1O n3 nenodaka»; 4 — meHo0aK; 5 — HUCTEePHA; 6 — MEHOCMeCHTeJb; 7 — KPaH
NMEeHOCMEeCHTeJIsl; 8 — KOHYCHBII TaTYMK PAcX04a BOJbI; 9 — KOHYCHbIE 103aTOPbI
neHoooOpaszoBareisi; 10 — KpaHbI YCTAHOBKH NPOLEHTHOIO COEPKAHUS
neHooo0pa3oBareJis.

[IpyHIMIT JEUCTBHUS TAKOIO IIEHOCMECHUTENS 3aKIIOYAaeTCs B CIECAYHOILIEM.
Kpanamu yCTaHOBKM MPOLEHTHOIO COAEPkKAHUS YCTAHABIMBACTCS KOJIMYECTBO
MeHooOpa3oBaresis B pactBope, Hanpumep 3, 6 u 10 nporeHToB (4eM MEHBIIE KOHYC,
TeM MeHblue n03upoBka). Ilpu pabore Hacoca BeIMYMHA MOABEMA KOHYCHOTO
JaT4ydKa pacxo/ia BOJbI MPOMOPLHHOHATBHA PAcXOAy BOJbl HA TEHHBIE CTBOJIBI.
BennunHa mnoabemMa KOHYCHBIX J03aTOPOB IEHOOOpa3oBaTelis paBHA BEJIMYMHE
IoAbEMA KOHYCHOIO JaTyuka pacxoga Bonabl. (CregoBaTenbHO, KOJWYECTBO
neHooOpa3zoBaressi 3aBUCUT OT pacxoaa Boabl. CylIeCTBYIOT aBTOMATHYECKHE
IIEHOCMECUTENN C€ JaTdUKOM pacxojda BOAbI W JO3UPYIOLIMM  KJIAlaHOM
neHooOpa3oBarensi muOepHoro Ttumna. [IpuHIUMN UX OEHWCTBHUS HE OTIMYAETCS OT
PacCMOTPEHHOIO BbIIIE. Takass KOHCTPYKLUs SIBJISECTCS CYLIECTBEHHBIM IIIaroM B
ONTUMU3ALMUA CBOMCTB INeHocMecuTenss. Ho B TOke BpeMsi COXpaHSIETCS HEKOTOpas
3aBUCUMOCTh pacxojia MeHooOpa3oBaTessi OT Tepernaaa MaBJICHUs B HAMOPHOW H
BCACBHIBAIOLIEN MOJIOCTSIMU Hacoca. KOHyCHbIE [aTuyMKA pacxoga M KOHYCHBIE
J03aTOPBI SIBJIAKOTCS MPOCTEUIIIMMHA MEXAaHMYECKUMH y3JIaMU U B HACTOSAILEE BpEeMs
HE MOTYT OO€CHeYuBaTh BBICOKYIO TOYHOCTH J03MpoBaHUs. CoxpaHsSeTcs Takke
3aBUCUMOCTH Pacxo/ia OT BA3KOCTH MEHOOOpa30BaTENs.

HOBTOMy OBLIN IMPCANPUHATBI ITOIBITKU ITOBBICUTH TOYHOCTH AO3UPOBAHHA C
IMOMOIIBIO aBTOMATHUYCCKUX CUCTEM JO3UPOBAHUA PA3TUIHOIO THUIIA.
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Aemomamudyeckas cucmema do3upoeaHusi Hacoca
HLTIK-40/100-4/400

CxeMa aBTOMAaTMYECKOM CHUCTEMBI JIO3UPOBaHUS MEHOOOpa30BaTels, KOTOpas
MO3KeT ObITh ycTaHoBieHa Ha Hacoc HIIIIK-40/100-4/400, npencraBnena Ha PucyHok
131.

[lenocMmecuTenb MpeACTaBIseT COOOW CTPYHHBIM HACOC W MO MPHUHIIMILY
aeiictBust ananoruueH [IC-5 nacoca ITH-40YB. Oco0GeHHOCTBIO KOHCTPYKIIMH
ABJISIETCA MCIIOJIB30BaHUE OTCEYHOrO KJIallaHa U KOHYCHOI'O J03aTopa YIPaBIIIEMOTO
OoT OJIOKa YTNpaBJIEHUS CHUCTEMbI JO3UPOBAHMS TOCPEJCTBOM DIIEKTPOIBUTATENS U
3yO4aroi nepeaayu.

[lpuHiun  npelicTBUs  aBTOMaTudecko cuctembl jpo3upoBanus (ACI)
3aKJII0YAETCS B CIHEAYIOIIEM. JEKTPONPOBOJAHOCTh  (BEJIMUMHA  OOpaTHas
ANEKTPUUYECKOMY COINPOTHUBIICHHIO) pacTBOpa MEHOOOpa3oBaTesss 3aBUCUT OT
KOJIMYECTBEHHOT'O COJEpP’KaHUSd B HEM IE€HOOOpa3oBaTels, YeEM MEHOO0Opa3oBaTels
0oJIbIIE, TEM JIEKTPONPOBOAHOCTD BBIIIE. DIEKTPONPOBOAHOCTD CUIIBHO 3aBHCHUT OT
temnepaTtypbl. [loaToMy matuvku KOHIEHTpauuu, padouunii 14 ycTaHOBJICHHBIM Ha
KOJUIEKTOpe Hacoca 12 u »TajoHHBIM 1 yCTaHOBJIEHHBIM Ha Oauke ATAJIOHHOTO
pacTBOpa IMEeHOOOpa3oBaTeNsi MU3MEPAIOT TEMIEpaTypy M SJIEKTPONPOBOAHOCTD
pacTBOpa MEHOOOpa3oBaTelns, padoyero M STaJOHHOIO COOTBETCTBEHHO. biok
yopaBlieHUsT 2 CpaBHMBAeT TMOKa3aHUs C paboyero JaTyuka KOHIICHTpAIMU U
CpaBHUBAaE€T €ro CO 3HAUYEHHEM B TaMATH OJIOKA YIpaBiIeHUS U, B cllydae
paccoriiacoBaHusi MX 3HAYEHUW, TEHEpUPYET  YIPABIAIONIMNA CUTHAJI  Ha
ANEKTPOJBUTATENh 9 103aTopa. DJEKTPOJBHUraTelh uepe3 3yOuaTyio mepenaqy
nepemMeniaeT KOHYCHBIM — J103aTop  meHooOpaszoBatens 8. Ecnu  3HaveHue
AJIEKTPOIIPOBOIHOCTH B MAMSTH OJIOKA YIIPABJICHUS BBIIIC YEM B 3HAYEHUE CUTHAJA C
pabouero  JaTyuMKka  KOHIIGHTpallMh, TO  OJOK  yNpaBleHUS  BKIIOYAET
AJIEKTPOJBUTATEND A03aTOPA B HAMPABICHUH YBEITUYEHUS MOJa4U MEHO00pa3oBaTeis
(mombema no3atopa BBepX). Eciaum 35eKTponpoBOJHOCTh pabouero pacTBOpa BHIIIIE,
TO OJIOK yIpaBJI€HHs BKJIOUAET 3JEKTPOJBUraTelb B CTOPOHY YMEHBILIECHHUS MOJA4U
neHooOpazoBarens. [lpu BKJIIOYEHHMHM cHUCTEMbl HAOJIOJAIOTCS — 3aTyXarolue
KOJIeOaHUsI KOHYCHOTO J103aTOpa, KOTOPBhIE MOKHO HaOIIOJaTh MO PYYKE PYYHOTrO
YIPABJICHUS 103UPOBAHUEM.

Konycubiéi pozatop (Pucynok 132) coctour u3 CHEAYIOIIUX OCHOBHBIX
AJIEMEHTOB: Kopiyca 17, mo3upyroliero kjiamaHa 13, oTcekaroiiero kjiamnaHa 14 ¢
BO3BPAaTHOM TMPYKUHOW S5, MEXaHW3Ma YIPABJICHUS OTCEKAIOIUM KJIAIIaHOM,
anekTpoasuratens 7, peaykropa 10, ¢puxnuonnoir mydtel 24, 06paTHOTO KIlarmaHa
11, marpyOka 9 s mogaun neHOOOpa3oBaTeNs U PYKOSATKU yIpaBiIeHUs 22.

Jo3upyromuii kinanan 13 3akperyieH Ha 3yOuaroil perike 6, KoTopas uepe3
PEOYKTOpP TPUBOAUTCA B JBUKECHHE DJIIEKTPOJABUTATENEM 7, YIPABISIEMBIM
ANEKTPOHHBIM OokoM. [lpu mepemelieHny O3UPYIOUIETO KIIalaHa OTHOCUTEIBHO
MPOTOYHOTO OTBEPCTHUSL B KOPITyCE M3MEHSAETCS TMIPAaBIMYECKOE COMPOTHUBIICHHUE B
MPOTOYHOW TOJIOCTH J03aTOpa, BCIEICTBUE YEro MPOUCXOAUT M3MEHEHHE MoAaydu
MeHO00pa30BaTelisd B BAKYYMHYIO MOJIOCTh CTPYHHOIO Hacoca (IIEHOCMECUTES).
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Pucynok 131. Cxema aBTOMATH4eCKOM CHCTEMBbI I03UPOBAHUA HACOCA
HIIITK-40/100-4/400: 1 — 3TaJJOHHBIN JATYUK KOHUEHTPaUu; 2 — 0JI0K
ylpasBJieHHus; 3 — HAlOPHAS 32/IBUKKA; 4 — pbIYar 0TCEYHOIr0 KJanaHa

MEeHOCMEeCHTeJIfA; 5 — CHIb(OH 0TCEYHOr0 KJIanaHa; 6 — conio neHocMecureJisi; 7
— OTCEYHOM KJIANIAH NMEHOCMeCUuTeIsl; 8 — KOHYCHBIN 103aTop; 9-
3JIEKTPOABUraTe b J03aTopa; 10 — o0paTHbIi KJIanaH neHocmecuress; 11 —
BCAaChIBAKOIIMI NaTPYyOOK Hacoca; 12 — KoJIeKTOp Hacoca; 13 — HeHTPoOdesKHbIH
Hacoc; 14 — pabounii 1aTYUK KOHUeHTpanuu; 15 — ¢pranen npusoaa Hacoca; 16
— 0a40K ¢ 3TAJIOHHBIM PACTBOPOM NEHO00OpPa30BaTeIsl.

L, Z 3 4 5 6 7

Pucynok 132. Bogocrpyiinbiii Hacoc: 1 -- cuiabgoH; 2 - ppryar; 3 -
KYJIA40K; 4 - py4Ka JJisl OTKPBITHS 0TCEYHOI0 KJIANAHA NPH CJMBE BOAbI; 5, 23-
NPY:KUHA; 6- peiika; 7 - JleKTpoABUraTeb; 9 - marpyook; 10 - penykrop; 11-
KJIanaH o0paTHblii; 13 - ki1anan go3upyommii; 14 - kiianan orcexaomuii; 16 -
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keKTop; 17 - kopmnyc; 18 - kopnyc kpana; 19 - npoOka kpaHa xekTopa; 21 -
BaJl, 22 - pyKOsITKA ynpasJieHus; 24 - my¢dra

OpuH u3 BaJOB NepeNayu ABMKEHUS JO3UPYIOIIEMy KianaHy 13 BeIBeneH 3a
Ipelespl 103aTOpa, U Ha €ro KOHIIE 3aKpeIieHa pyKOsATKA 22 pPydHOIO YIPaBIICHUS,
BBIBE/ICHHAsl Ha NMPUOOPHYIO MaHedb. PykoATKka MMeeT (PUKCUPOBAHHOE IMOJIOKEHUE,
COOTBETCTBYIOILIEE 3aKPBITOMY COCTOSIHHIO, U HECKOJIBKO JPYTHX MOJOXKEHUM - UL
paboThl Hacoca ¢ Pa3InYHBIMU TUIIAMU U YHCIIOM IIEHOT€HEPATOPOB.

Tak kak depBsiYHAas mHapa B MPUBOAE JO3UPYIOLIETO KJanaHa SBISIETCS
HEOOpaTUMOM, TO JUIsl 00ECIEUYEeHUs] BOBMOXXHOCTH PYYHOI'O YIPaBJICHUS KIIAIAHOM
0e3 0TCOeTUHEHHMSI ANEKTPONPUBOIA MEXAY BaJIoM 21 W MPUBOAOM, COEAMHEHHBIM C
AIIEKTPOJIBUTATENIEM, YCTaHOBIeHa (pUKIUOHHAS My(]Ta 24. MOMEHT CHJIBI TPEHHS
MYy(TBI PETYIUPYETCS TOKATHEM TIPYKHUH 23.

B pexnme aBTOMAaTH4ECKOrO PETYIMPOBAHUSA PYKOSATKA 22 MOBOPAYMBACTCS B
COOTBETCTBUM C ITOJIOKEHUEM JIO3MPYIOLIEro KIIANlAHA, YTO MO3BOJIIET ONEPATOPY
BU3YaJIbHO KOHTPOJIUPOBAaTh pabOTy aBTOMAaTMUECKOW CHCTEMbI JIO3UPOBAHUSA U IO
MOJIO)KEHUIO ~ PYKOSITKM ~ BHJAETh  YHUCIO  OJAHOBPEMEHHO  pabOTaroUINX
IIEHOT€HEPaTOPOB.

Orcexarommii kiamaH 14 npenHasHadyeH JUisl NPEJOTBPAILEHUS IONAAaHUs
neHooOpa3oBaresl B HaCOC MpU padoTe aBTOMAaTUYECKOW BAKYyMHOW CUCTEMBI.

OTrcexarommii KJIalaH NEpPEKPhIBAET IMPOTOYHYHK MOJOCTh [J03aTopa IIpH
OTCYTCTBUU M30BITOYHOTO JABJIEHUS B HAIOPHOW IMOJOCTH CTYNEHH HOPMAJIBLHOTO
naBiaeHuss (B 4YacCTHOCTH, MpPU BaKyyMUPOBAHUM), 3aKpbIBas, TaKHUM 00pa3om,
MarucTpajib «IeHO00aK — HacoC.

MexaHu3M yOpaBieHHUs OTCEKAIOUIUM KJIAlaHOM pa3MElIeH Ha KOJUIEKTOpe
HOPMAJIbHOTO JaBJIEHUsI U BKIIOYaeT B ce0a cunbdoH 1, peiuar 2 (Pucynok 132),
KyJ1a4oK 3 ¥ pyuykKy 4 pyyHOTO OTKPBITHS OTCEYHOTO KJIallaHa MpU CIMBE BOJbI U3
Hacoca, KOTopasi BbIBe/IeHa Ha MPUOOPHYIO MaHEeNb.

BayTpeHnHss mosocTh criibOHA COOOIIAeTCs TPYOOIPOBOJOM C HAIOPHOM
IIOJIOCTBIO CTYNEHUM HOPMAJIbHOrO JaBiieHHsd. [Ipu mMosBIEHMH B IOCIEIHEN
M30BITOYHOTO JIaBJICHUSI CHJIb()OH pacTATMBAETCs U MOJHUMAET pbluar 2, KOTOPbI B
CBOIO OYepe/b OJHUMAET IITOK C OTCEKAOIINM KIanaHoM 14, 1 mpoTo4Hast MOJOCTh
no3aTopa OoTKpeiBaetTcs. 1Ipu majgeHuu naBiieHHsT B Hacoce (CpbIB HAIopa) KJlaraH
NoJ1 ACMCTBUEM MPYKUHBI 5 BO3BPALLACTCS B UCXOIHOE (3aKPBITOE) COCTOSIHUE.

Jns cnvBa W3 mMPOTOYHOW MOJIOCTH b J103atopa BOABI, OCTAIOLICHCS B HEM
MOCJI€ MPOMBIBKH, MPEyCMOTPEHA pYUYKa 4 pydHOrO0 OTKPBITHS OTCEYHOrO KiarnaHa.
[Ipu mepemMelieHny pydkd OT Hacoca Ha celsi Kynadok 3 TOJIKAeT BBEpX pblyar 2,
KOTOpPBIM 3a INTOK MPUNOJHMMAET OTCEKalIWi KiamaH 14, U Bojga U3 MOJOCTU
7103aTOpa CIUBAETCS B IKEKTOP.

OO6patHbiii knanaH 11 jenecTKoBOro TuMa MpeAoTBpaliaeT JOCTYI BOIbLI B
neHo0ak MpH Mojiaye BOJAbI OT BOJONPOBOJHOM CETH U HENPABWJIBHOM YNPaBICHUU
HAaCOCOM.

Pabounii 7aTuynK KOHLUEHTPALUK pacTBOpa NeHOo0OpazoBaTes 3 mpeaHa3HaueH
IUISL U3MEPEHHUsI DIEKTPUUYECKOW MPOBOAMMOCTH pPACTBOpPA IMPU ABTOMATHYECKOM
pPEryJIMpPOBAHUH.
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JlaT4MK NOMEIIEH B HANOPHYIO MOJOCTh CTYNEHW HOPMAJIBHOIO JaBIEHUS U
3akperieH Ha ee kopryce. C  3JIeKTpOHHBIM OJOKOM YINpaBi€HUS JAaT4UK
coeUHsIeTCsl KabeneM, KOTOpbIi BMOHTHPOBAH B KopIyc aatyuka. Pabounii natumk
KOHILICHTPALINU BBIIIOJIHEH Hepa300pHBIM. B HEM YCTaHOBJICHBI
TEPMOYYBCTBUTENBHBIN ~ 3JIEMEHT M  JBa  JJIEKTPOJA, H3TOTOBJIICHHBIE W3
KOPO3MOHHOCTOMKOTO METallla M DJJIEKTPUYECKH H30JIMPOBAHHBIE OT KOpHyca
CIIEHHAIBHBIM 3MaJIEBBIM MTOKPBITUEM.

ONeKTpOHHBIA OJOK TpenHa3HayeH i YIPaBICHUS DIEKTPOJBUTATEIIEM
no3aropa. Ilutanue Omoka OCYIIECTBIISIETCS MOCTOSIHHBIM TOKOM HampsikeHueMm 12
w24 B. llepexmouarens HamnpsOKEHUs [HTAHHWS PACHOJOXKEH BHYTpPU
AIIEKTPOHHOTO OJIOKa W YCTAHOBJICH IEPBOHAYAIBHO Ha 3aBOJIE-U3TOTOBUTEJEC B
nosioxenue 12 B.

DTaNOHHBIA JATYMK KOHIIEHTPAIMH, WICHTHYHBIN IO KOHCTPYKIIUUA pabouemMy
JTATYUKy, CIY>KUT JUIsl TAapUPOBKU DJICKTPOHHOTO OJIOKa, a TakKKe B KadecTBe
PE3EPBHOTO JAaTYMKA KOHIIEHTPAIH (CHATh U YCTAHOBUTH BMECTO pabOyero).

OnexkTpuyeckas IMPOBOJUMOCTb pPacTBOpa IEHOOOpa3oBaTess, H3MepseMas
pabouuM JaTYUKOM Ha BBIXOJIE HACOCA, CPABHUBACTCS B JJIEKTPOHHOM OJIOKE CO
3HaYEHUEM 3JIEKTPOIIPOBOJHOCTH pacTBOpa ATOr0 IEHOOOpa3oBaTess 3aJaHHOM
KOHIIeHTpaluu. Buj nenooOpa3zoBartensi 3apaHee yCTaHABIMBAETCS MEPEKITI0YaTEIeM
3 (Pucynok 136) B COOTBETCTBUHU C THUIIOM HCIIOJIB3yeMOro IeHoobpasosarens. B
pe3ynbTaTe 3JIEKTPOHHBIM OJIOKOM BBbIpA0ATHIBACTCS YHPABISIIOUIMN CUTHANI Ha
ANEKTPUYECKUI JIBUTaTENb J103aTOPa, KOTOPBIM Yepe3 YEPBSIUHO-3y0UaTyI0 Nepeaady
nepeMeniaeT J03UPYIOUIMI KjanaH B COOTBETCTBYIOIIEM HampaBieHUd. B
3aBUCUMOCTH OT BHEIIHHMX YCJIIOBUA HMMEETCS BO3MOXHOCTb OTKOPPEKTHUPOBATH
nojavy rnepexiatoyareneM 4.

Ecnu xoHIEHTpauusi pacTBOpa MPEBBICUT 33JaHHYIO HOPMY, Hampumep, Mpu
YMEHBIICHUU YKClIa PabOTaIoIUX TEHOTEHEPaTOPOB, TO BCIEIACTBHE H3MEHEHUS
AIEKTPUYECKON MPOBOJMMOCTH PacTBOpa, U3MEHUTCS CHJIA TOKA, MOCTYIAOIIETO B
ANIEKTPOHHBIN OJIOK ympaBieHus. B Ojoke ympaBieHUs TOJNSAPHOCTh TOKa,
MUTAOIIEr0 3JIEKTPOJBUIaTeIb, MEHSETCS, M 3JEKTPOJBHUIaTelb 4YEpe3 PELyKTOP
HayHET 3aKpbIBaTh JIO3UPYIOIIMI KJAllaH, TEM CaMblM, YMEHbIIAs MoJady
neHooOpaszoBareist OO0 TeX IMOp, MOKa €ro KOHIEHTpalus HE YMEHBLIUTCS [0
3amanHod. UM, Hao0OpoT, TmNpU  yMEHBIIEHUH  KOHIICHTPAIIMH  pacTBOpa
neHooOpa3oBarensi, HanpuMep, MpPU MOJIKIIOYEHHH K HAcoCy JIOMOJHUTEIBHOIO
MEHOTeHepaTopa, JO3UPYIOIINNA KianaH OyAeT OTKPbIBATbCS BCJIEACTBHE M3MEHEHMUS
KOHLIEHTpAIlMU PacTBOpa, U MOCIEAYIOIIUM 32 3TUM U3MEHEHUEM MOJISIPHOCTH TOKa,
MUTAIOIIEr0 3JEKTPOJBUraTedb. POTOp 3leKTpoJBHUraTeisi HAuyHET BpallaThCcs B
MPOTHUBOIOJIOKHOM HaIpaBJICHUHU, OTKPbIBAsl AO3UPYIOLIMKA KilamaH, U KOJUYECTBO
M0/1aBa€MOT0 NIEHOOOpa30BaTENsl BO3pACTET.

OAHOBPEMEHHO C MEPEMENIEHUEM JIO3MPYIOLIEro KjanaHa I[10BOPavYMBAaETCs
pyudka ympasienus go3zaropom 9 (Pucynok 133). B ycraHoBuBIIEMCS MOJIOXKEHUU
KOHIIGHTpAIMsi pacTBopa TMeHOooOpa3oBaTesisi paBHA 3aJaHHON, a pYyKOsTKa
YVIPABJICHUS YKa3bIBaeT HA YHCIIO OJJHOBPEMEHHO Pa0OTAIONINX MEHOTE€HEPATOPOB.
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Pucynok 133 Hacoc HIIIIK -40/100-4/400 ¢ AC/I: 1,2 — nanopHbIe
3aJIBUSKKH BBICOKOTO aBJIeHUs; 3 — maHeJb 0Jioka ynpaJjenuss AC/; 4 —
CYETYUK MOTOYACOB; S — pyYKa PYYHOI'0 OTKPBITHS OTCEYHOI'0 KJIanaHa
MeHOCMecUuTeIs; 6 — TaxomeTp; 7 —naHe b NPpUOOPOB Hacoca; 8 — HanopHas
3aJIBM’KKA HOPMAJILHOIO JaBJIeHHs; 9 — pyuka ynpasieHus go3aropom; 10, 11,
18 — manoBakyymmeTpsbl; 12 — maHes b MOHTaKHasA; 13 — pbIYar BHIKJIKOYEHHS
BAaKYYMHOI'0 Hacoca; 14 — pblyar BKJIOYEHHs CTYIIEHH BBICOKOIO 1aBJjieHusi; 16
— nu¢dy3op neHocmecuresis; 17 — cryneHb HOPMaJIbHOIO AABJICHUA; KPaH
NneHocMecuTeis (MoJI0KeHHsI 3aKPbITO, OTKPBITO, IPOMbBIBKA).

[Ipy TOJHOM MpEKpallleHUH MOJIa4yd BOJbI HACOCOM JO3UPYIOLIMNA KianaH
MOJIHOCTHIO 3aKpBIBAETCS, IOjJada IMeHOooOpa3oBarTelii B HACOC MpeKpamiaercs, a
PYKOSITKa J03aTOpa YCTaHABIMBAETCS B Moj0keHUE «3AKPY.

Bapuantom cucTeMBbl aBTOMAaTHYECKOTO JIO3MPOBAaHUSA MEHOOOpa3oBaTENs
ABJISIETCS] CUCTEMA C U3MEPUTENIBHBIM NMaTpyOkoM. CxeMa U3MepUTeNbHOTO aTpyoKa

B cucremax aBTOMAaTMYeCKOro JO3MpPOBaHUA  IEHOOOpaszoBarelss ¢
M3MEPUTENbHBIM MaTpyOKOM TpebdyeMoe KOJIMYECTBO MEHO00pa3oBaTelis J03UpyeTcs
B 3aBUCHMOCTH OT IIOJaud IIOXKAPHOTO Hacoca. [ 3Toro Mexzay HanopHOU
MOJIOCTBIO M KOJUIEKTOPOM ILIEHTPOOEKHOIO TMOXKAapHOTO Hacoca YCTaHOBJIECH
n3MepuTeabHbIN natpyook (Pucynok 135), koHTponupyromuii u3aMeHeHue nojaaydu. B
KOpIIyce M3MEPUTEIHHOr0 MaTpyOKa Ha OCH yCTAHOBJIEHA 3aCJIOHKA 2, KOTOpas Mpu
OTCYTCTBUHU MOJAYU TOKapHBIM HACOCOM, MOJI JEWCTBUEM BO3BPATHOW MPY>KUHBI
(YCIIOBHO HE MOKa3aHa) HAXOJUTCA B TOPU3OHTAIILHOM mnoJioxkeHuu. [lpu mogaye
MOKapPHOTO HAcoca 3aciiOHKa 2 MOoJ JIEUCTBUEM HAmopa MOTOKa pa3BOpayMBaeTCsl Ha
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OCH 3, Mpeo10eBasi MOMEHT, CO3/1aBa€MbIii BO3BpaTHOW NpyxuHOW. IIpyn n3menennu
[O0JIa4M M3MEHSETCA MU YroJl pa3BopoTa 3acioHKM 2. KOHTpOJIb M3MEHEHHUs yria
pa3BopoTa o0ecneunBaeTcsl IOTEHIIMOMETPOM 4, IPUBOJ KOTOPOI'O COEANHEH C OCBIO
3acJIOHKH 3. OT MOTEHIMOMETPA JIEKTPUYECKUNA CUTHAJ ITOCTYIIAET HA 3JICKTPOHHBIN
OJIOK yNpaBJIeHMUS.

/ Aca
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Tun 111}
Mo ° o
o (o]
4 Koppekyus koHUeRmpayuy
g o " o2
050 oi5
N

J\

Hem nodayu Bodst

Pucynok 134 Ilanens 010ka ynpasiaenusi AC/L: 1 — curaajJbHasi Jiammna
«Ilutanuer; 2 — tymoOsep «IIlutanue»; 3 — mepexk/a04aTe/ b THIA
neHooOpa3oBareisi; 4 — mepeK/I04YaTe/ b KOPPEeKIUN KOHIEHTPpauum; 5 —
curHajbHas Jamna «Het momauu Boab».

B npaHHBIX cucTemax OpUBOA  IOBOPOTa OCH  3acCiOHKH  J103aTopa
OCYUIECTBJISIETCS. 4Y€pe3 PEAYKTOp OT BJIEKTPUUYECKOTrO [BUTATENsl, & KOHTPOJb
M3MEHEHHUS yria e€ MOBOPOTa MPOU3BOAUT MOTEHIITMOMETP.
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Pucynok 135 IlaTpy0ox nusmepureabHblii: 1 — kopmyc; 2 — 3acI0HKa; 3 —
0Cb 32CJIOHKH; 4 — MOTEHIMOMETP.
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brox cxema 3toit ACJl npencrasiena Ha PucyHok 136. DnexkTpoHHBIH OJ0K
yIpaBJI€HUs] AaBTOMAaTHUYECKON cuctembl no3upoBaHus (0snoxk ACJl) coenuHéH c
AJIEKTPOJIBUraTeNIEM [03aTOpa M IMOTEHLUUMOMETpPAaMH J03aTOpa U HU3MEPUTEIHHOIO
naTpyoxka.

HHH - -
LUNBEPHBI HameprTensHbii
Asurarens Rosatop _l noresynomMeTp | Gy | TOTEHUHOMETP I— narpy6ok

lMenoobpasosarens

Bona

Pucynok 136 Cxema cucTeMbl aBTOMATHY€CKOT0 103MPOBAHMS €
U3MEpPHUTEJbHBIM NATPYOKOM.

bnox ACJ] umeer perynsarop KOHIEHTpalMi IEHO0Opa30BaTesl U UHAUKATOP
HyJIeBOW monauyu Hacoca. [Ipu Bkimrodyenun tymoOnepom Osoka ACJl u ycTtaHOBKE
peryisiTopa KOHIIEHTpAllUM B  MOJIOKEHUE, COOTBETCTBYIOIIEE TpeOyemoii
KOHLIEHTpauuu neHooOpazoBatens (ot 3 nmo 6%), O6nok AC]/] obecneunBaer
3a/IaHHYIO0 KOHIIEHTpalUI0 NEHOOOpa3oBaTelsl B aBTOMAaTUYECKOM pexume. Pabora
AC/] mpoucxoauT B CIEIYIOMIEH MOCIeN0BaTENbHOCTH. [Ipy N3MeHEeHNN ToJauu OT
MOXKAPHOTO ~ Hacoca  BOJHOIO  pacTBOpa  IMEHOOOpas3oBaresis  IMOSBISAETCS
paccoriiacoBaHue B~ CONPOTHUBIICHMM TMOTEHLHMOMETpAa HAa OCH  3aCJIOHKHU
M3MEPUTENILHOTO NMaTpyOKa U MOTEHIIMOMETPa Ha OCH 3aCIOHKH jao3aropa. [Ipu stom
¢ anekTpoHHoro 6soka ACJl Ha 37eKTpoABUraTehb 103aTopa MoAaéTcss KOMaHAa Ha
YMEHBILIEHUE PaccoryiacoOBaHUs. DJIEKTPOJBUTATENb, YEPE3 PELYKTOpP 0OecreynBaeT
aBTOMATUYECKUH MOBOPOT 3aC/IOHKH J03aTOpa JI0 YCTPAHEHHUS PaccorlacOBaHUS B
COTIPOTHBIICHUHN BBILICYIIOMSHYTHIX MOTEHLHOMETPOB. Bu3yallbHbIII KOHTpOJbL 3a
MOJIOKEHUEM 3aCJIOHKHM J03aTopa U YPOBHEM JO3MPOBAHUS IEHOOOpa3oBaTess
OCYUIECTBJISIETCS MO IIKald€ W TOJOKEHHIO PYYKH CBSI3AHHOW C OCBIO 3aCIOHKHU
7103aTOpa, YKA3bIBAIOLIEH HAa YMCJIO OJHOBPEMEHHO pabOTaIOLIUX MEHOT€HEPATOPOB
tuna [TIC-600. Ilpu no3upoBaHMM NEHOOOpPA30BATENsI B PYYHOM PEXHUME
BoiKIIOUNTh ACJ[ TymOnepom Ha Oyioke ympaBiaeHUs. Toraa 3JIEKTPOJIBUTATENb
no3aropa OyJeT OTKIIIOUEH, a I03UPOBaHUE ITIEHO00pa3oBaTelis OyAeT TPOU3BOIUTHCS
MOBOPOTOM pPYYKH, CBSI3aHHOM C OCBbIO Jo03aTropa IO 1IKajne Ha uudpy,
COOTBETCTBYIOIYIO YHCITY 3a/1€iCTBOBAaHHBIX (PabOTAIOIINX) NEHOTEHEPATOPOB TUIIA
I'TIC-600.

K coxanenuro, Takas cucTemMa yHacjaeayeT HeJOCTAaTKU KaK dJEKTPOHHBIX, TaK
U MEXaHHYECKHX CHCTEM, MOCKOJbKY JO3UPOBKA MEHOOOpa3oBaTelsl 3aBUCHUT OT
Takux (aKTOPOB KaK Pa3HOCTb JIaBJICHUS B HAMOPHON U BCACBHIBAIOIICH MOJOCTIX
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Hacoca, TeMIepaTypa 1 BsI3KOCTh IEHOOOpa3oBaTes. A OHU HUKAK HE YUYUTHIBAIOTCS
B QIrOPUTME pabOThl CUCTEMBI.

IHoxapublie no3upyromue Hacochl FireDos

B  mactosmiee Bpemsi Haubonee TOJHO  OTBEYAIOT  TPeOOBaHHSIM,
NPEABSBISIEMBIM K  [IEHOCMECUTENSIM,  IOXapHbIE  JIO3UPYIOUIME  HACOCHI.
KOHCTpYKTHBHO Takue HAacOChl COCTOSIT M3 OOBEMHOTO JaT4YMKa Pacxoja BOJBI,
mKUOEPHOT0 TUIA, U ITYHKEPHOTO JO3UPYIOIIEro Hacoca.

Jlo3upyrolue arperatbl UCMOJIb3YIOTCS JUIsl JO3UPOBAHUS IEHOOOpa30oBaTes B
MOOWJIBHBIX ~ MEPEHOCHBIX  YCTAaHOBKAX, YCTAaHOBKaX, CMOHTHUPOBAaHHBIX Ha
aBTOMOOUJISIX, KOPAOJIAX, MO0 HA CTAIIMOHAPHBIX YCTAHOBKAaX Ha 3alllUTE CKJIAIO0B U
XPaHWIMII, a TAK K€ B CIPUHKIEPHBIX TPOTUBONOKAPHBIX CUCTEMAX.

[IpenmymiecTBa Ipyu UCIOJIB30BAHUH JO3UPYIOIINX MOKAPHBIX HACOCOB!

e paboTaeT TOJBKO OT SHEPTUU BOJbI

e arperar pacCuMTaH Ha MIMPOKHUIA TUANa30H MOTOKA BOJBI M KOJIUYECTBO
J03UPYyEMOro EHO0Opa3oBaTesl

® UMeeTCs UCIIOJIHEHUE AJis paboThl C MOPCKOM BOAOM

® JI03UPOBKA MOXKET ObITh (PUKCUPOBAHHOM, MEHSTHCS CTYIIEHYATO WM IJIABHO

® JI03UPYEMOE KOJIMYECTBO NMPONOPIMOHAIBHO MOTOKY U HE 3aBUCHUT OT

JABJICHUS

e [1eH000pa30oBaTEINb JO3UPYIOTCS HEMOCPEACTBEHHO B IOTOK KUIKOCTH,

HaIpaBJICHHOW Ha TYIIEHUE BO3TOpaHus, 0€3 MOoMalaHus B MOXKapHBIN

pe3epByap WK MUTAKOIIUN HACOC.

[Toxxapubie Hacockl FireDos coBMeCTUMBI CO BCEMH THUIIAMU HUCTIONIB3YIOITUXCS
pEareHToB, B TOM YHCJIE BBICOKOBSI3KUMHU TE€HOOOpa3oBaTelsiMU  (CTpyHHBIE
MEHOCMECUTENH B 3TOM CIIy4Yae UMEIOT HU3KYIO TOUHOCTh JO3UPOBAHUS).

Hns pabotel moxkapuslii Hacoc FireDos (Pucynox 137) Heobxomumo
MOAKIIOYUTh K UCTOYHUKY BOJBI M K €MKOCTH € NeHooOpa3oBareneM. KoinuecTBo
peareHra, JA00aBIsSEMOTrO B BOJY, MOXET MEHATHCS MOIIArOBO, IJIABHO WJIM OBITH
3adukcupoBaHo. [locie ucnosnb3zoBaHus arperar He0OXO0AUMO MPOMBITh OT OCTAaTKOB
neHooOpa3sylolero peareHra. B nanpHelimem oOcnyKUBaHUM arperat He HYK/IaeTcsl.

Jlnst cnienuanbHBIX YCJIOBHM PabOThl WM CHEIUATBHBIX PEareHTOB JeTalld
HAaCOCOB MOTYT OBITh M3TOTOBJICHBI U3 OPOH3BI, ATIOMUHUSA, HEPIKABEIOIICH CTalu.
Bce momuduxamuu gosupyromux arperatoB u3 cepu FireDos BBITyCKaloT B
JBYXTOJIOBOYHOM HCIOJIHEHUHU [JI1 OJHOBPEMEHHOIO0 HE3aBUCHUMOIO J103UPOBAHUS
pa3HbIX HWHIPEAUECHTOB. Texandeckue xapaktepucTuku HacocoB FireDos
npeacTaBiieHsl B Tabmouma 16.

[IpuHIMIT TEUCTBUS YCTAHOBKH 3aKJIIOYAETCS B CIEAYIOLIEM.

[Tosumuu 9-14 oOTHOCATCS K CTalMOHApHOW JMOO MOOWJIBHOM HACOCHOM
cTaHuu nozaromei Boay. Cama ycTaHOBKa COCTOUT U3 PUiIbTpa 8 mJis PUiIbTpaluu
BOJAbl TpPU TMPOMBIBKE JO3UPYIOLIEr0 Hacoca 1mocie pabdoTel, KpaHa 7
MEPEKITIOYAIOIIET0 PEXUMBI PabOThl «paboTa», «IPOMBIBKA» WU «OTKIIOUYEHOY,
MOEpHOro JlaTuyrMka pacxoaa (ruzppomoTopa) 13, mIyHKEpHOro Hacoca IS
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J03UpOBaHUs MeHooOpa3oBaTesns 6, MypThl 16 Mexay MIUOSPHBIM THAPOMOTOPOM U
TUTYHXXEPHBIM JTO3UPYIOIIMM HAcOCOM, OOpaTHOTO KjamaHa S5, MPeAoTBPAIIAOIIEro
oOpaTHBIf TOK BOABI Yepe3 IUIYHXKEPHBI HAcoc, CIMBHOro KpaHa 4.
[lenooOpazoBarens u3 eMkocTu | 3abupaercs uyepe3 BCACHIBAIOIIYIO CETKY 2 ¢
oOpatHeiM kiamanoM 3. Ilpu pabGore Hacoca 10 Boma Bpamjaer MmUOEPHBIN
TUAPOMOTOP, OH TIEpelaeT BpalleHUE IUIYHXEPHOMY JIO3HPYIOLIEMY HACOCY.
[uGepHbIi THAPOMOTOP M TUTYHXKEPHBIM HACOC OTHOCATCS K MallMHaM O0ObEMHOTO
THUIIAa U PacX0J Y HUX CTPOTO IPOIMOPLMOHAJIEH YTy TOBOpOTa Baja. CieaoBaTelbHoO,
[ojlaya IUTYHXKEPHOrO Hacoca CTPOro MNponopuUHOHaibHA pacxony Boabl. [locre
paboThl HEOOXOAUMO TEPEKITIOUNUTh KPaH 7 B TMOJIOKEHUE IIPOMBIBKa» M MPOMBITH
CUCTeMY IUTYHXXEPHBIM HAacoC OT OCTaTKOB NEHOOOpa3zoBaTend. Y JO3UPYIOMINX
HACOCOB TpEeJHA3HAYCHHBIX JUIsI pabOThl B COCTaBE YCTAaHOBOK IOXKAPOTYIICHUS
MpelyCMaTpUBACTCS PYyYHOM MPHUBOJA s MPOBOPAYMBAHUS POTOpa HIMOEPHOTO
THJIPOMOTOpA BO N30ekKaHUE 3aKIMHUBAHUS U I KOHTPOJISI COCTOSIHUS.

Tadanna 16 TexHuveckne XapaKTePUCTHKU MOKAPHBIX HacocoB FireDos

MaxkcuMaabHBIN TTOTOK, JI/MUH - 35 n/mun, - 130 a/mun, - 200 1/mMuH, - 400
n/muH, - 1 000 1/musH, - 4 000 1/MuH, - 6 000
J1/MUH.

Jlo3upyemoe Koau4ecTBO (B % K MOTOKY)

DuUKCUpOBaHHAS - 0.3%, 0.5%, 1%, 2%, 3%, 6%

MIPOU3BOIUTEIIBHOCTh

CryneHuaras peryJnpoBKa - 0.15% + 3%, 0.25 + 0.5%, 0.5% + 1%, 0.7% +
1.4% + 2%, 1% + 2% + 3%, 2% + 4% + 6%

[InaBHas peryaupoBka 0.01 -0.1%, 0.1 — 1%, 0.2 — 2%, 0.3 —3%

PabGouee naBnenue mpu paznuanom|/{o 10 6ap
3HaueHuu rnotoka: 300 — 400 n/mun

1000 — 6000 n/Mun Jlo 16 6ap

[lotepu naBnenus B Maructpaiu, Ot 1.5 mo 2 6ap, B 3aBUCMMOCTH OT THIIA
MAaKC. arperara

MaxkcumainbHasi Temreparypa Jlo 50 C

Marepuanbl U3roTOBICHUS bpon3a, HepxkaBewmas crailb, aJllOMUHHM,

I[MOJIMMCPHBIC MaTcpualibl, AJIFOMUHUIU C
KHCJIOTOYIIOPHBIM ITIOKPBITUEM

MoGunbnbie ycranoBku FireDos FD 10000/3 — PP — S, ucnonnenue mis
paboTel ¢ Mopckoit Boaon, motok 800 — 10000 n/mMuH, duKcHpoBaHHAS JO3UPOBKA
pearenta 3% u FireDos FD 500/3 — PP — S, motok 60 — 500 n/muH, no3uposka 3%.
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Pucynok 137 Cxema no3upyromero Hacoca: 1 — 6ak I1O; 2 —
BcacbhiBawas cerka I10; 3 — oOpaTHblid kianaH BcacbiBawineii cetku I10; 4 —
CJIMBHOI KPaH U3 J03MPYIOLIEro HAC0Ca; 5 — 00paTHBIN KJIanaH; 6 —
ILUTYHKePHBIN J03MPYIOIIMHA HACOC; 7- TPEXNMO3UIMOHHBIN KpaH; 8 — puiabTp; 9 —
¢puabTp; 10 — Hacoc ocHoBHOI; 11 — mydTa; 12 — xBUraTenb; 13 — mmdepHbIN
ruAPoOMOTOP (IaTYUK pacxoaa BoAbl); 14 — mucrepHa aist Boabl; 15 —
neHoreneparop; 16 -mydra.

OO6uuit BUI 103UPYIOIIETO Hacoca npeacTaBieH Ha Pucynoxk 138.
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Pucynok 138 lo3upyrommuii Hacoc Firedos: mmbepHbIii JaTYUK pacxoaa
BO/JbI (TMAPOMOTOP); 2 — 00pPaTHBIN KJIanaH; 3 — IIyH:kepHbIdA Hacoc nias 110; 4
— TPEXNO3UIUOHHBIN KpaH; 5 — mydTra; 6 — puabTp; 7 — kpan I1O.
KoHTpoJIbHBIE BOIIPOCHL.

1.
2.

=

Knaccuduxkanuys ycTpoicTB st 103UpOBaHUS IEHO0Opa30BaTeIIs.
[IpenBkitOYEeHHBIE ~ HEaBTOMATHYECKHM  meHocMecurtenb.  OOree
YCTPOWCTBO, NPUHIUIT JAEHCTBUS.

. I[OCTOI/IHCTBa N HCAOCTATKU MPCABKIIOYCHHOIO HEABTOMATHYCCKOI'O

MIEHOCMECHUTETSI.
OO6cnyknBaHWE MPEABKIIOYCHHOTO HEABTOMATHUECKOTO MTEHOCMECUTEISI
nocJje paboThI.

. ABTOMAaTHUYECKHN ITIEHOCMECHUTEb C KOHYCHBIM JAaTYMKOM pacxoZid BOAbI

Y KOHYCHBIM JI03aTOPOM MIEHOOOpa30BaTeIIsl.
ABTOoMatuueckas cucrema nozupoBanus Hacoca HIITK-40/100-4/400.
[Toxapusie nosupytromue Hacochl. [IpuHIUNI nenucTBus.

. I[OCTOI/IHCTBa N HCOOCTATKHU MOXKAPHBIX ATO3UPYIOHINX HACOCOB

KoHTpo1bHO-U3MepuTeJIbHbIE NPUOOPBI

Ha IMOXKAapHBIX HACOCax O0OBIYHO YCTaHaBJIIMBAKOTCA CIICAYIOIINC KOHTPOJBHO-
HU3MCPHUTCIIBHBIC HpI/I60pBI: MAaHOBAKYYMMCTPBI  JJIA  HU3MCPCHHA  JaBJICHHA,
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TaxOMETPHI JIJIsi U3MEPEHUsI CKOPOCTH BpAIICHHs Bajia pab0Overo KoJjieca, CUCTUYUKH
MOTOYACOB JIII U3MEPECHHS BPEMEHH padOTHI Hacoca.

HawnGonpmiee pacmpocTpaHeHHe IMOIYYHIHM TPyOdaTble MaHOMETPHI H
MaHOBaKyyMMETphI, TaK Ha3blBaeMble MaHOMeTphl bypaona (Omuodka! UcTouynuk
CChIJIKH He HaiijleH.).

3
— 4
-. .
\ ~
%',1 6
Pucynok 139 Manomerp:1 — mkaua; 2 — Pucynoxk 140.
IVI0OCKas TPYOKa; 3 — cTpeska; 4 — 3y0uaThblii YcranoBka manomerpa: 1 —
CEKTOP; S — peryJiMpoBOYHbIN pbIyar; 6 — MaHOMeTp; 2 — mTyuep
omopa; 7 — mryuep. nepexoAHbIid; 3 - MPOKJIAJAKA

YIUIOTHUTeabHaA; 4,5, 8 -
KOJIbIIA YILIOTHUTEJIbHbIE; 6 —
ramka; 7 - KpOHIUTEHH.

MexaHn3M MaHOMETpa MPEACTaBISCT COOOHM IIOCKYI0 TPYOKY 2 H30THYTYIO
nyroil. CBOOOAHBINA KOHEI[ TPYOKH uepe3 peryJMpOBOYHBIN phlUar 5 u 3y04aTyro
nepenauy 4 u 9 cBszad co crpenkoit 3. [lpu yBennyueHuu AaBieHUS BHYTPU TPYOKH
OHa cTpeMHuTCs pactpsiMutcs. [lepemeriennue ee cBOOOHOTO KOHIA Yepe3 3y0uaryro
nepeayy BbI3bIBACT OTKJIOHEHHE CTpelku. OIeHuBasi TOJIOKEHHE CTPEJIKH C
MOMOIIBI0 IIKaJdbl 1 MaHOMeTpa MOXHO CcHejlaThb BBIBOJ O JIaBJICHUMU.
MaHoBakyyMMETp OTJIMYAETCsl OT MaHOMETpa TeM, UTO HMMEET XOJl CTPEJIKU B
OTPULIATEILHYIO OT HYJISI CTOPOHY U MOXET H3MEpSTh HEKOTOpOE pa3peKeHHeE,
HalpuMep BO  BCACBIBAIOIIEM MaTpyOKe TMOXKapHOTO  HAcoca. MaHOMETP
YCTaHaBJIMBAETCS Ha y3Jie yCTaHOBKM MaHoMeTpa (Ommuodka! UCTOUYHUK CCHIKU He
HAM/IeH.), YTO TMO3BOJISIET MOBEPHYTh €0 MOJI JIIOOBIM yAOOHBIM JJIsS TOJIH30BATEIIS
YTJIOM.

TaxomeTrp mpemHasHaueH JJIsi U3MEPEHUST CKOPOCTU BpaIlleHUs Bajga padouero
Kojeca. Panpiie TaxoMeTphl OBLTH MEHTPOOESKHBIMU. [IpuHIMI WX NEeWCTBUS ObLI
OCHOBaH Ha TOM, YTO TIPW BpAaIIATEIHLHOM JBIKCHUU IIEHTPOOEKHAs CHIIa
MPOTOPIIMOHANIEHA CKOpPOCTH BpamieHus.  Cxema MEeHTPOOEKHOTO TaxoMeTpa
npeacraBieHa Ha PucyHok 141, Ilpu yBeaMYeHMM CKOPOCTH  BpalllEeHHSA
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IIEHTPOOEKHAsI CHUJIa BO3PACTAET, TPY3HUKH, MIPEOJI0JICBAsT COMPOTUBIICHUE TIPY>KUHBI,
pacxoJsTcs, BbI3bIBAas IMepeMelleHrue CKoabp3simen MydTol. Ckomp3simas mydra
KMHEMAaTHYECKH CBSA3aHa CO CTPEJIKOM, U €€ MEPEMEIICHNE BhI3bIBACT MEPEMEILICHUE
cTpeniki. B nmanmpHeiiiem Oosee KOMMAKTHBIE MAarHUTHBIE TaXOMETPbl BBITECHWIIN
HEeHTpOOeXKHbIE TaxoMeTpbl. CxemMa MarHMUTHOTO TaxoOMeTpa IIPEeACTaBIeHa Ha
Pucynok 142.
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Pucynok 141 Kunemarnueckasi cxeMa MeXaHMYE€CKOI0 HEHTPOOEKHOTO
TaxoMeTpa: 1 — NoAIMIMNHUK; 2 — Baj; 3 — pbiuar; 4 — rpys; S — ppryar —
NPYKUHA; 6 — cKoJIb3sIIas My(Ta; 7 NOAMUIHUK; 8 — cTpesika; 9 - mkaJja.

[IpyHIMI [IEWCTBUS MarHUTHOIO TaxOMETpa OCHOBaH Ha cienyrowmem. lIpu
BpAILIEHUM ITOCTOSSHHOI'O MAarHUTA HAa JUCKE TaXxOMETpa HABOLATCSA BUXPEBBIEC TOKH.
BennunHa TOKOB IMponopuyoHaliibHa CKOPOCTH BpallleHUs Maruura. Bzaumopencreue
HaBEJCHHBIX TOKOB C MAarHUTHBIM II0JIEM MAarHWTa NPUBOAUT K BO3HUKHOBEHUIO
KPYTAILLETO MOMEHTA, KOTOPBIM, NPEONOJEBAS]  CONPOTHBIEHUE  NPYKUHBI,
MOBOpayMBaeT cTpenky. Kak u 1eHTpoOeXHbII MaHOMETp, MAarHUTHBIA Tpedyer
MCIIOJIb30BaHUsI THOKON MEXaHUYECKOU Mmepeaur OT MeCTa U3MEPEHHMS 10 MECTa, Te
CTOMT YyKa3aTelb CKOPOCTHM BpalleHWss. ITO JOBOJILHO Heyao0Ho. IlosTtomy
MarHATHbIE MAaHOMETPBI BBITECHEHBI CIICAYIOIIMM TIOKOJIEHUEM HW3MEpUTEIEN
CKOPOCTH BpalleHHUs — TaxoreHepaTopamMu. TaxoreHepaTop MNPEACTaBIAET COOOM
TEHEpPaTOp IOCTOSIHHOTO WJIM IEPEMEHHOI0 HANPSLKEHUS, NPEIHA3HAYCHHBIA IS
npeoOpa3oBaHrss MTHOBEHHOTO 3HAYEHMs YaCTOThI BPALICHUS Bajia B 3JIEKTPUUECKUIL
CUTHaJ. OTOT CUTHAJ HM3MEpseTCs H3MEPUTENIbHBIM MPHUOOPOM Il HU3MEPEHUs
HAaIIpSDKEHUS. — BOJIBTMETPOM, ILIKAJIa KOTOPOIO IPOrpaaydpoBaHa B CKOPOCTH
BpalieHus. TaxoreHeparop HMMeEeT H3HAILMBAIOIIMECS JETald, TakKue Kak
IOAIIMIHUKY U 1IETKU. [loaToMy B Hacrosinee BpeMs HCIOIb3YHOTCS TaXOMETPbI
WCTIOJB3YIOIIME WHOM NMPUHLHUII U3MEPEHUs] CKOPOCTH. CKOpPOCTh PacCUUTHIBACTCS
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AIIEKTPOHHBIM OJIOKOM KaK KOJMYECTBO UMITYJILCOB B €MHUILY BpeMeHU. B kadecTBe
UCTOYHUKA WMIYJIbCOB MCIIOJB3YETCS OINTPOHHAs Tapa (CBETOAUOA-TIperpasa-
dboroanoa) WM, YTO Tropa3fo dvamie, AaTyuk XoJuia. [IpuHmun paboThl JaTyvka
Xomta ocHOBaH Ha 3 dekre Xomia, T.e. K3BMEHEHHUH MPOBOJUMOCTH CIEIUAIBHOTO
MOJIYIPOBOAHUKOBOIO MaTepualia MOoJ BJIUSHUEM IMOCTOSHHOTO MAarHUTHOIO TIOJIS.
ABTOMOOWJIBHBIM ~ JaTuuK XoJjula TPEeACTaBiseT coOOd  3alpeccOBaHHBIM B
IjacTMaccy  y3ed, COCTOSIIMA W3  IOCTOSSHHOTO  MarHuTa, COOCTBEHHO
MOJYITPOBOJHUKOBOIO JaTurKa XOJUIa U 3JEKTPOHHOM cXeMbl. MIMITynbc BO3HUKaET
Py TOSIBJICHUM MEXAY MAarHUTOM U JaTYukoM (GEeppOMarHUTHOTO JKpaHa,
IIYHTUPYIOIIET0O MAarHUTHOE TMOJIe, JICUCTBYIOIIEE Ha Jardyvk XoJuia. TakoBbIM
AKpPAHOM BBICTyMaeT poTop TaxoMerpa. COOCTBEHHO MaT4YMK XOJula €CTh aHAJIOTOBas
CHUCTEMA, U HANPSHKEHUE HA €r0 BBIXOJE MPONOPUHUOHAIBHO TOKY MPOTEKAOIIEMY
Yyepe3 NOJyIPOBOAHUKOBBINA JIEMEHT U CUJIE MATHUTHOTO MOJIsl. DIEKTPOHHAS CXema
JaTYuKa MPEeICTaBIsAeT COOOM y3e/ MUTaHUs TIOJIYITPOBOAHUKOBOTO AaTYrKa XoJia U
YCTPOMCTBO, MO3BOJISIONMINKN (hOPMUPOBATH HA BBIXOJC UMITYJIBCHI.

Pucynok 142 Cxema MarHuTHOro Taxomerpa: 1 — mocCTOSAHHbIA MATHUT; 2
— IUCK; 3 — 0Ch CO CTPEJIKOM; 4 — mpyKuHa; 5 — cTpeska; 6 - mkaJa.

[IpumensieMbIi Ha COBpeMeHHbIX Hacocax TaxomeTp TC-1 ocHOBaH MMEHHO Ha
naTurke XoJuia U 00ecreynBaeT U3MEPEHUE YaCTOThl BpalleHUs MPHUBOJHOTO Baja
Hacoca, KOHTPOJb BPEMEHM HapabOTKH HAacoca U COCTOMT M3 OJOKa MHAMKALMH
(Pucynok 143), yctaHoBJIEHHOTO Ha naHenu, naruuka 8 (Pucynok 63) u poropa 9.

Pabota TaxomeTpa oOCHOBaHa Ha H3MEPEHUM KOJIMYECTBA HMIIYJIbCOB B
€IUHUIY BPEMEHM, BbIpaOAThIBAEMBIX [AaTUYMKOM TMPU MPOXOXKICHUU JIOMacTei
pOTOpa MUMO JIaTUHKa.

[Tanens 6510Kka MHIUKAIIMK TaXOMETpa Moka3aHa Ha PucyHok 143.

[Ipu paGoTre B OOBIYHOM pEKHME HA MATUPAZPSTHOM CBETOAUOTHOM
WHIUKATOpe 2 oToOpa)kaeTcsi CKOPOCTh BpaIlleHWs Baja Hacoca B OO/MUH., 4TO
CONPOBOXK/IAETCSI CBEUEHHEM MHIMKATOpa 3.

[Tpu Haxxatuu kHOMKH 5 “PexxumM”, mpuOOp MEepexoIUT B PEKUM OTOOPaKEHUS
BPEMEHU HAapaOOTKU HAcOCa B 4Yacax, YTO COMPOBOXKIAETCS CBEUCHHUEM WHIUKATOpa
4.
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[Tocne otmyckaHuws KHOMKK OJOK aBTOMAaTUYECKH BO3BPAIAETCS B PEKUM
OTOOpaXEHHUS YaCTOThI BpaIlCHHUS.

OtcueT BpeMeHHM HapaOOTKH HAcocCa OCYIICCTBISCTCS TOJIbKO MPH HAJIWYUU
BpalleHus Bajia ¢ yactoToi He Hke 500 06/MHH., a 3alIOMUHAHUE OOIIEro BpEMEHHU
HapaOOTKHW MPOMCXOIUT ABTOMATHYECKH, MPH CHIKEHUH YacTOTHl BpaIlleHUs 0
BEJIMYMHBI HUKE YKa3aHHOM, T.€., JaKTUUYECKHU, - ITPH OCTAaHOBKE HAacoca.

//l i /
/ Taxometp TC-1/ @

1\
7 7
/ (H06/MuH
o [ @ v || &

@ Bnok BU-39.02 3aB.N2 l I %\xs

Pucynok 143 biok naankanuu taxomerpa: 1 - kopmyc; 2 -
CBETOJAMOJIHBIN HHIANKATOP NMOKA3aHUI; 3 - HHAMKATOP pesKMMa 0TOOPaKeHUS
YacTOThI BpauleHus; 4 - HHAMKATOP pe:KuMa 0To0paKeHusl BpeMeHH
HApPa0OTKM; 5 - KHONKA BKJIIOYEHHUS PeKUMA HHIAMKAINH BPpeMeHH Hapa0oTKH.

B cnyyae BHE3amHOro OTKJIFOUEHHMS MUTAHUS TaXOMETpa IMpH padoTe Hacoca B
pe3ynbTare OOpbIBa LIENHM MHUTAHHUS WM BBIKJIIOYEHHUS «MacChbD» B MaMsITH OJIOKa
WHIUKAIMK WH(OpManus o HapaOOTKe Hacoca 3a CEaHC, BO BpeMs KOTOPOIO
npousolien oOpbIB NUTaHUs, He coxpaHsercsa. CoxpaHseTcss TOJbKO IMOCJeIHee
3HayeHUEe BPEMEHM HapaOOTKH, 3alHMCAaHHOE B NaMATh B KOHLE MpPEIblAyIIEro,
HOpPMaJIbHO 3aBEpPIICHHOI0 ceaHca pabOThl.

DNeKTprUecKas cxeMa COeIMHEHUN TaxoMeTpa nokazaHa Ha PucyHok 144.

X1
+11...30B

>_

‘ kK 6opToBOM CETU
aBTOMOBUNA

\

A2

AGE

A1

Pucynok 144 Cxema noakiarovenus raxomerpa TC-1: Al — 0s10k
MHIMKALMH TaXoMeTpa; A2 — faTYMK TaxomeTpa; X1 — Ko/101Ka rHe310Basl.
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YupoueHHsbie aaroputmsl padoortsl ¢ ALl-40

JIist 0TpabOTKH Yy4eOHBIX BOIIPOCOB MO TI0/1a4€ BOJIBI U BO3AYITHO-MEXaHHIECKOU

IICHBI

HUIXKCEC.
3a
1.

RN

10.
11.
12.
13.
14.
3a
1.

Nk

8.
9.
10.

MOKHO HCIIOJIb30BaTh YIPOIICHHBIE AITOPUTMBI padboThl ¢ ALl mpuBeaeHHbIE

60p 800bI OM OMKPbLIMO20 8000UCMOYHUKA

YcranoButh aBTOMOOMIb B 6e3onacHoM Mecte, B KIIII HeliTpanbhas
nepeaava, Mpu HEOOXOAUMOCTH TOJIOKHUTh MO KOJIeca YIOPBI.
CoOpaTp HaIOPHYIO U BCACHIBAIOIIYIO JIMHUH.

[TIpoBepuTh 3aKpHITHE KPAHOB U KPAHUKOB, 3aJIBUIKEK.

Brokath cuenenue, BKounTh KOM IUIaBHO OTIYCTUTH CLETJICHUE.
BBIKITIOUNTH CIETIIIEHUE U3 HACOCHOTO OTCEKA.

BxitounTh BakyyMHBIN KpaH.

Bxurounts ['CA.

JlaTh ras.

Ilo 3amonHeHuo Hacoca BOJIOH (BOJIa B CMOTPOBOM OKOIIIKE BaKYYMHOTO
KpaHa WIH pa30pbI3TUBAETCS U3 Ta30CTPYWUHOT0 HACOCA) BHIKIIIOUUTh
BAKYYMHBIN KpaH.

COpocuTsb ras

Beikmtounts 'CA

BxutounTs cuernsenue

Jlatp ra3

[1n1aBHO OTKPBITh HAIOPHYIO 3aJBUKKY.

60p 800bI om 2udpaHma

YcTaHoBUTH aBTOMOOMITH B 0€3011aCHOM MECTE Ha pacCTOSIHUU 2,5-3M OT
ruapadTa, B KIIIT nefitpansHas nmepenaya, mpu HEOOXOIUMOCTH TTOIOKUTH
O/ KOJIeca yMopHI.

CoOpaTh HaMOPHYIO U BCACHIBAIOIIYIO JIMHUIO.

[IpoBepuTh 3aKpHITHE KPAHOB M KPAHUKOB, 3aJIBHXKEK.

Brokate cuennenue, BkiounTh KOM 1aBHO OTIYCTUTH CLETIICHUE.
BpIKITFOUNTH ClEIIIEHUE U3 HACOCHOTO OTCEKA.

Bxirounts BakyyMHbINM KpaH. Homep pacuera Ha KOJIOHKE JaeT BOAY B HACOC.
ITo 3anosHeHuto Hacoca BOJIOM (BOJa B CMOTPOBOM OKOIIIKE BAKyyMHOTO
KpaHa WM TeUeT W3 Tra30CTPYHHOTO HAacOCa) BBHIKIIOUNTh BAKYYMHBIN KpaH.
BxiirounTs cuerieHue u3 HaCOCHOrO OTCEKa.

Jlatb ra3

[1naBHO OTKPBITh HAMOPHYIO 3aJBUKKY.

3anosHeHue yucmepHbl 0M OMKPbLIMO20 8000UCMOYHUKA

l.

ARl

VYcranoBuTh aBTOMOOMITE B Oe30macHoM mecte, B KIIIT nelitpanpHas
nepenaya, Ipu HeOOXOAMMOCTH MOJIOKHUTH MOJI KOJeca YIOpbl.
CoOpaTh HAMOPHYIO U BCACBHIBAIOIIIYIO JIMHUH.

[IpoBepuTh 3aKpHITHE KPAHOB M KPAHUKOB, 3aJIBHKEK.

Brokats criienienue, BkmrounTh KOM m1aBHO OTIYCTUTH CIICTUICHUE.
BrIKIIFOUNTE CLEIIIEHUE U3 HACOCHOT'O OTCEKA.

BxuirounTh BakyyMHBIN KpaH.
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7. Bxmounts ['CA.

. Jlatsb ras.

9. Tlo 3anonaHeHuIo Hacoca BOAOHM (BO/Ia B CMOTPOBOM OKOIIKE BAKYYMHOIO
KpaHa WK pa3OphI3rUBaETCs U3 ra30CTPYMHOIO HACOCA) BHIKIIIOUUTD
BaKyyMHBII KpaH.

10.Copocuts ras

1 1.Boixmtounts 'CA

12.BKIIFOUUTH CHEIIICHHUE

13./1atp ra3

14 1lnaBHO OTKpHITH 3a1BMKKY "B LIMCTEPHY™".

3abop 600bI npu HeucnpasHOM 2a30CMPYyUHOM 8aKyyMHOM

annapame.

1. YcranoButs aBTOMOOMIb B Oe3onacHoM MecTe, B KIIIT HeliTpanbhas
nepenaya, Ipu HeOOXOAMMOCTH MOJIOKHUTH MOJT KOJeca YIOpHhI.

2. CoOpatb HAMOPHYIO U BCACHIBAIONIYIO JIMHUU.

3. IIpoBepuTh 3aKpBITHE KPAHOB U KPAHUKOB, 3aJBUKEK.

4. Boikath cueruieHue, BKIroYnTe KOM I1aBHO OTITYCTUTh CLIETUICHUE.

5. BBIKJIIOUNTH CLHEIUIEHUE U3 HACOCHOTO OTCEKA.

6

7.

1

o0

. BKJIIOUNWTBH BaKyyMHBIN KpaH.
OtkpsiTh 3aaBuKKYy "BOJA N3 HUCTEPHbBI"
5.11o 3amoaHeHUI0 Hacoca BOJOM (BO/a B CMOTPOBOM OKOIIIKE BAKYYMHOTO

KpaHa WIA TeUET W3 ra30CTPYWHOr0 HACOCa) BHIKIIOUNUTh BAKYYMHBIN KpaH.

8. BxirounTs cuerieHue.

9. JlaTb ras.

10.111aBHO OTKPBITH HAIIOPHYIO 3aABUXKKY.

11.11naBuo 3akpeiTh 3a1BMkKY "BOJA N3 HIUCTEPHBI".

lModa4ya e00bI Yepe3 naghemHsbili cmeoJi

1. TIpoBepuTh BKIIFOUEHHE CUCTEMBI JUCTAHIIMOHHOTO MTHEBMOYIIPABJICHHS (KpaH
3a CIIMHKOM Maccakupa BBEPX).

2. BKIIOYNTH CUCTEMOM THEBMOYIpaBieHus 3aaBuxKy "BOIA 13

HOUCTEPHBI"

Bxatounts cucteMoii mueBMoynpasieHus 3aasuxkky "'BOIJA B IUCTEPHY"

4. BKJIIOYNTH CUCTEMOM THEBMOYIIPABJICHUS PaCpEACIUTENbHBIN KIlanaH
(maeBMokpaH "JIAOETHBIN CTBOJI").

5. Bbpkatsh cuemienue, BKIoYuTh KOM, ni1aBHO OTOYCTUTH CIEIIICHUE.

6. OTperyiaupoBaTh Ieaablo ra3a uin KHOMKOM APOCCeIbHON 3aCIIOHKH HAIoP
Hacoca.

lNodaya BMI1 yepe3 naghemHbili cmeos

1. IIpoBepuTh BKIIOYEHHUE CUCTEMBI TUCTAHIIMOHHOTO MTHEBMOYTpaBIeHUs (KpaH
3a CHMHKOM maccaxupa BBepx). Micxo/lHOe MoI0KeHne: KpaH MEeHOCMECUTENS
BKJIFOUEH, JI03aTOP MOCTABJICH B TIOJIOKEHHE 3, Ha JIaQEeTHBIN CTBOJ HABEPHYT
TIEHHBIN HACAJ0K.

2. BkiIiouuTh cUCTEMOM THEeBMOYIpaBieHus 3aaBuxky "BOIA 13
HOUCTEPHBI"

3. Bxumrounth cucteMoi nHeBMOynpasieHus 3aasuxky "BOJA B IUCTEPHY"
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4. BKIIOUHUTH CUCTEMOI THEBMOYIIPABJICHUS pPaCIIPEAECIUTENbHbIN KIanaH
(nueBmokpan "JIAOETHBIN CTBOJI").

5. Bxurounts cucremoit naeBMoynpasienus kinamnad "[10 U3 [IEHOBAKA"

(maeBmokpan "TIEHA").

Boixkats cuerienue, BK1ouuTs KOM, M1aBHO OTIYCTUTH CIEIUICHHE.

7. OtperynupoBaTh NeAablo ra3a Wik KHOMKOW JPOCCEIbHOM 3aCJIOHKH HArop
Hacoca.

3abop 600bI U3 OMKPLIMO20 6000UCMOYHUKA C [MOMOWbIO
audpoasiesamopa I-600.

1. YcranoButs aBTOMOOMIb B Oe3onacHoM MecTe, B KIIIT HeliTpanbhas
nepeaayda, Ipyu HEOOXOJUMOCTH MOJIOKHUTH MO/ KOJIECA YTIOPBI.

2. CoOpatpb HalOPHYIO JUHUIO [0 CXEME HAOpHas 3aJBHKKa 66 pykas
TUAPOIJIEBATOP, /7 PyKaB, HAIIOPHO-BCACBIBAIOIINN PyKaB, [IUCTEPHA.

3. IlpoBepuTh 3aKpbITHE KPAaHOB U KPAHUKOB, 3a/IBHIKEK.

4. Bswixath cuersenue, BKIIounTs KOM 1U1aBHO OTIYCTUTD CLEIUICHHUE.

5. BBIKIIIOYMTB CLEIICHUE U3 HACOCHOTO OTCEKA.

6

7.

1

.O\

. BKJIIOUNTBH BaKyyMHBIN KpaH.
OtkpsiTh 3aaBuKKYy "BOJA N3 HUCTEPHbBI"

6.11o 3anonHeHuto Hacoca BooM (BoJa B CMOTPOBOM OKOIIIKE BAKyYMHOTO
KpaHa WK TeYeT M3 ra30CTPYHHOTO HAcOCa) BBIKIIOUNTh BAKYYMHBIN KpaH.

8. BxirounTs cuerieHue.

9. JlaTb ras.

10.1T0JTHOCTBIO OTKPBITH HAIOPHYIO 3aABMKKY HA TUIPOIIIEBATOP.

11.YcranoButs pexum 7-8 atmocdep

12.1Tocne TOro kak cCucTeEMa 3aKOJIBLYETCS IUIABHO OTKPBITh HATOPHYIO 33JIBHKKY

Ha CTBOJI.

13.KoHTpoHMpoBaTh YPOBEHb BOJBI B LIUCTEPHE.

lodaya BMIl, eolda om omkpbimo20 eodoucmoyHuka, [0 us3

neHobaka.

1. YcranoButh aBTOMOOWIH B 6e30macHoM Mecte, B KIIIT HeiitpanbHas

nepenaya, mpu HeOOXOAMMOCTH MOJIOKHUTH MO KOJeca YIOPbI.

Cobpath HaMOPHYIO M BCACHIBAIOIIYO JIMHHH.

[IpoBepuTh 3aKpHITHE KPAHOB U KPAHUKOB, 33/IBUKEK.

Brokate cuennenne, BKrounTh KOM IUIaBHO OTIYCTUTH CLETIICHUE.

BBIKTIOYNTE CliETIIEHHE U3 HACOCHOTO OTCEKA.

BxiirounTh BakyyMHBIN KpaH.

Bxmrounts ['CA.

. Jlatsb ras.

1 1o 3anmoaHeHu0 Hacoca BO0M (BO/Ia B CMOTPOBOM OKOIIIKE BAKYYMHOTO
KpaHa WM pa30pbI3ruBaeTCs U3 ra30CTPYWHOTO HACOCA) BHIKIIIOUYHTH
BAaKyyMHBIN KpaH.

9. Copocurs ras

10.Boixmtounts 'CA

11.BKI10YnTh CLeTIIEHUE

12.1aTh ra3

N AW
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13.1[;1aBHO OTKPBITH HAIOPHYIO 3aBUXKKY.

14.YcTaHoBUTH J103aTOP B HEOOXOJUMOE MOJIOKEHHE.

15.BKIOYUTh KpaH MEHOCMECUTEIS.

16.YcranoButh pexum 7-8 aTMmocdep Ha Hacoce.

17.01kpeITh Kpan "[10 U3 IIEHOBAKA".

lNodaya BMI1 eoda om 2udpaHma, 10 om neHobaka

1. YcranoBuTh aBTOMOOWIIb B 0€30MMACHOM MECTE Ha PACCTOSHUH 2,5-3M OT
ruapanTa, B KIII1 HeWTpansHas nepegada, mpu HEOOXOTUMOCTH TOTIOKUTh
0/ KOJIECa YIOPHI.

2. CoOpaTh HaNOPHYIO U BCACBHIBAIOIILYIO JIMHUIO.

3. IIpoBepuTh 3aKpBITHE KPAHOB U KPAHUKOB, 3aBIKEK.

4. Bbikath cluieruieHue, BKIIoYnTs KOM 11aBHO OTIYCTUTH CLETUICHHE.

5. BBIKIIIOUNTBH CUEIIEHNE U3 HACOCHOTO OTCEKA.

6. BrxirounTh BakyymHbIN KpaH. HoMep pacueTa Ha KOJOHKE JIae€T BOJy B HAcOC.

12.T1o 3amonaHeHuIo Hacoca BOIOM (BO/Ia B CMOTPOBOM OKOIIIKE BAKYYMHOTO
KpaHa WK TeUeT M3 ra30CTPYHHOTO HAcOCa) BBIKIIOUNTh BaKYYMHBIN KpaH.

7. BKJIIOYUTH CLEIUIEHUE U3 HACOCHOI'O OTCEKA.

8. Jlatp ras

9. IInaBHO OTKPBITH HAITOPHYIO 33/IBUKKY.

10.YcTaHOBUTH [103aTOP B HEOOXOUMOE MOJIOKEHHE.

11.BKIHOYMTH KpaH NEHOCMECUTEIIA

12.01kpeiTh Kpan "[10 U3 IIEHOBAKA"

13.YcranoButh pexxum 7-8 atMmocdep Ha Hacoce.

14 . KonTponupoBaThk MOANOP Ha HACOCE, OH HE JTOJKEH MPEBBIIATH 2,5 atMocdep,
MOTIOP PETYJIUPYETCS OTKPHITUEM 3aBIKEK HA KOJIOHKE WJIM 3aCJIOHKOM Ha
BOJIOCOOpHUKE.

Modaya e00bI ¢ nomMouwibr0 Mmomonomnsi MI1-1600

1. YcTraHOBUTH MOTOTIOMITY, YCTAHOBUTD MEPEAHION0 U 33IHHE OMOPHI, COOPaTh
BCACBIBAIOIIYIO U HATIOPHYO JINHHH.

2. IIpoBepuTh ypOBEHb OXJIAKIAIOMIEH )KUAKOCTH U MAcCIia B IBUTATEJE, TOILJIMBA

B Oaxe.

[TpoBepuTh 3aKpbITHE BCEX KPAHOB U KPAHHUKOB.

BeikmounTs crerienue (peryar "creruieHue" Ha ce0s Ha GUKcaTop).

Brixmtounts 'CA (pbruar "Bakyym'" Ha ceOst Ha pukcartop).

Bxotounts TymOnep "3axkuranue" u Haxkatuem Ha KHonky "Craprep"

3alyCTUTh U TIPOTPETh JIBUTATEIb.

7. BxmouuTh cueruieHue (peryar "cuemienue"” cHATh ¢ ukcaTopa v oT cels).

8. Bxmtounts 'CA (pbruar "Bakyym" cHATH ¢ (hukcaTopa u oT ce0s).

9. Jlatp ra3

10.TTocne 3amoHEHHs HAacOca U MyCcKa ero B paboTy cOpOCUTH ras.

11.111aBHO OTKPBITH IIAPOBOM KpaH.

12.0TperynaupoBaTh Harmop Hacoca.

AR
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OcobeHHocmu noda4yu 800bl U 8030yWHO-MeXaHU4YeCKOU MneHbl C
nomouw,bro ALl-5-50/4(533792)

Iopsinok 3a60pa BOABI OT OTKPBITOr0 BOAOUCTOYHUKA

* VYcranoButh All Ha Oe3omacHoOM paccTositHUM OT Bojouctounuka, B KIIIT
HeWTpanbHasl Tmiepeaada, 3aTOpMo3uTh All CTOSHOYHBIM TOPMO30OM, MpHU
HEOOXOJIMMOCTH MOJJIOKUTH TPOTUBOOTKATHBIE YIIOPHI

* CoOparh HAMOPHYIO U BCACHIBAIOILYIO JTUHUU

* Bsokare cuemsenue, Bxiaounte KOM, Brmouuts 4 (5) nmepemauy B KIIII,
IJIAaBHO OTIYCTUTH CUEIUICHHUE

» IlepeitTu kK HACOCHOMY OTCEKY, BBIKJIIFOUYUTH PhIYArOM CLETLICHHE

* IlpoBeputh 3aKkpbITHE KpPaHOB M 3aJABUKEK (U3 LMCTEPHBI, B IIUCTEPHY, Ha
nadeTHBIN CTBOJ, CIMBHOM C Hacoca, MPOJyBKa pyKaBa BBICOKOIO JABJICHMS,
KpaH BbICOKOro naBieHus, kpaH [IO u3 meHoOaka, KpaH MNEHOCMECHUTE,
HaIMOpPHBIE 3aJIBUXXKH)

* BxuirouuTh BakyyMHBIN KpaH (Ha ce0s), 3apadoTaeT BaKyyMHBII Hacoc.

* [Ilo 3anonmHeHuto Hacoca (BoJa B BaKyyMHOM pYyKaBe€, BOJIa U3 BBIXJIOITHOT'O
natpyoka) OTIYCTUTh PY4YKYy BaKyyMHOI'O KpaHa, BKJIIOYHUTH CIICTUICHUE, JaTh
ra3

e 2-3 6ap Ha MAaHOMETPE OTKPBITh HATIOPHYIO 33JIBUKKY (ITOJIHOCTBIO)

* PerynupoBath naBneHue NOJOXKEHUEM pyuku ['A3

* IlIpu HeoOxoammocTu OTKpbITH kKpaH BJl BxirounTh crynens B/l mepemectun
PYUYKY BJEBO.

HOpﬂI[OK nmoaavym BOAbI OT HUCTCPHDBI

* VYcranoButh All Ha Oe3zomacHOM paccTrossHUM OT Mecta mokapa, B KIIII
HEUTpanbHas Tmiepenada, 3atopMo3uTh ALl CTOSHOYHBIM TOPMO30M, MpH
HEO0OXOAMMOCTH MOMJIOKUTH MPOTUBOOTKATHBIE YIIOPHI

« CoOpaTh HAaOPHYIO U BCACHIBAIOIILYIO JTUHUU

* Bsokare cuemsenue, Bkiaouunte KOM, Bxmouuts 4 (5) mepemauy B KIIII,
IJIABHO OTITYCTUTH CLIETUICHUE

» IlepeiiTu kK HACOCHOMY OTCEKY, BBIKJIIFOUYMTDH PHIYArOM CLETUICHHUE

* IlpoBeputh 3aKpbITHE KpPaHOB M 3aJABMKEK (M3 LIUCTEPHBI, B LIMUCTEPHY, HA
nageTHBI CTBOJ, CIMBHOM C Hacoca, MPOJyBKa pyKaBa BBICOKOTO JABIICHUS,
KpaH BbICOKOro paBieHus, kpaH IO u3 neHobOaka, KpaH MEHOCMECHUTEINS,
HaIMOpPHBIE 3aJIBUKKH)

*  Ortkpeith 3aaBuKKy «M3 [MUCTEPHbBI», npHOTKpBITH HAOPHYIO 3aJBHKKY
(BBIIEpKKA HECKOJIBKO CEKYHL).

* BxuirouunTs cuensieHue, 1ath ra3

e 2-3 6ap Ha MaHOMETpPE OTKPBITh HATIOPHYIO 33JIBUKKY (ITOJIHOCTBIO)

* PerynupoBath naBieHuE NONOXKEHUEM pyuku ['A3

* Ilpu HeoOxogmmocTu OTKpbHITH kpaH B/l BkmtounTs crynens B/l mepemectun
PYUKY BIIEBO.
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IHopsinok moga4u BOABI OT THAPAHTA

* VYcra"oButh All Ha paccrosiuuu 2-3M ot ruapanta, B KIIII HeltpanbHas
nepenaya, 3aTopMo3uTh All CTOSHOYHBIM TOPMO30M, MPHU HEOOXOAMMOCTHU
NOJIOKHUTH POTUBOOTKATHBIEC YIIOPBI

*  YCTaHOBUTH MOXKAPHYIO KOJIOHKY HA TUJPAHT, OTKPBITH KJIAllaH TUApaHTa

* CoOpaTh HaNOPHYIO W BCACHIBAIONIYIO JIMHUM (HAIIOPHO-BCACHIBAIOIINI pyKaB
U 4M HaAIOPHBIN Yyepe3 BOJTOCOOPHUK)

* Beokate cuemnenue, Bxiaounth KOM, Brimouuts 4 (5) nepepgauy B KIIII,
IIJIABHO OTIYCTUTH CLICTUICHUE

* IlepeiiTu kK HACOCHOMY OTCEKY, BHIKJIIIOUUTH PhIYaroM CLETUICHHUE

* IlpoBepuTh 3aKpbITHE KPAaHOB U 3aJABWXKEK (M3 LKUCTEPHBI, B IIUCTEPHY, HA
nadeTHBIN CTBOJI, CIMBHOM C Hacoca, MPOJyBKa pyKaBa BBICOKOTO JABJICHHS,
KpaH BbICOKOro aAaBieHus, kpaH [IO u3 meHoOaka, KpaH MNEHOCMECUTEI,
HATIOPHBIE 33]IBUXKKH )

*  OTKpBITh HAIOPHYIO 3aABUKKY

* BxirouuTs cuemieHue, 1aTh ra3

* PerynupoBath 1aBieHUE NONOXKEHUEM pyduku ['A3

» Ilpu HeoOxoaumocTu OTKpHITH kpaH BJl BxiounTh ctynens B/l mepemectun
PYUYKY BJIEBO.

MMopsinok moxauu BMII
* IlogaTte BoAy OTHUM U3 BBILIECTIEPEYUCICHHBIX METOIOB
*  BKIIOYMTH KpaH IEHOCMECUTENS
* VYcranoButh 103upoBKy 110 B 1/MUH.
*  OtkpsITh KpaH 10 u3 nenobaka
*  YCTaHOBUTH JIaBJICHUE HA Hacoce (CTyNeHb HOPMAJILHOIO JIaBjieHus1) 7-8 O6ap
* Ilocne pabotsl mpoMbITh Hacoc, pykaBa u ['TIC gucToii Bojoii.

IIpexpaienue mogavu BOAbI
+ CoOpocuts ra3s
* 3aKkpbITh HATIOPHYIO 3aJIBIXKKY
*  Beixmounts KOM
» [Ipu kpaTKOBpEMEHHOM MIPEKPAIICHUH
« (COpocuts ras
* 3aKphITh HAMIOPHYIO 3aJIBIKKY

3ameyaHus no akcrnsyamayuu Hacoca GODIVA.

[locne paboTel HEOOXOAMMO CIUBaTh BOAY M3 Hacoca. K coxaneHuto,
KOHCTPYKIIMSI HAacoca MMEET HEKOTOphIe HEAOCTaTKH, KOTOPBIE 3aTPYIHSIOT CIIHB
BOJIBI M3 Hacoca. J{Jis moaHOTo cirBa BOIBI HEOOXOIUMO:

e (CrnuTh BOIy U3 Hacoca uyepe3 CIMBHOM KpaH
e (CiuTh BOAY U3 TEIJIOOOMEHHUKA MYJIbTUILTUKATOPa (PEyKTOpa) Yepes
CJIUBHYIO ITPOOKY
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e Jlns mpenoTBpamieHus nepeMep3anus JageTHOr0 CTBOJIA MOJe pabOThI
OH JIOJDKEH OBITh YCTAHOBJIEH B TPAHCIIOPTHOE MOJIOKEHUE (BHU3 YTOObI
U3 HEro BBITEKJIAa BOJA)

e Jlns mpenoTBpanieHus: nepeMep3anusi TpyObl Ha jadeTHBINA CTBON MpPH
CIMBE BOJBI M3 Hacoca JOJDKHA OBITh OTKphITa 3aJBrkka «Ha
nadeTHBIN CTBOID)

e (B BOABI M3 MAaTpyOKa IEHOCMECUTENS (HIDKHETO) HE MPEAYCMOTpPEH,
03TOMY 37€Ch 1IeJIeco00pa3Ha yCTaHOBKA CIIMBHOT'O KpaHa.

e Jlnsa ypaneHuss OCTAaTKOB BOJABbl U3 IIMOEPHOrO BaKyyMHOTO Hacoca
mocjie CciauBa BOABl K3 Hacoca HEOOXOAMMO TMPU  OTKPHITOM
BCACBIBAIOIIEM  TMAaTpyOKe Hacoca KPaTKOBPEMEHHO  BKIIOUUTH
IMOEPHBIN BaKyyMHBIM HAcOC MOTSHYB PYYKY BAKYyMHOI'O KJlallaHa Ha
ceos.

e [locne pabotsl pykaBoM BJ[ — mpoiyTh pykaB BO31yXOM (3aKpbITh KpaH
B/l, OTKpBITh KpaH NPOAYBKH, OTKPBITH KJIallaH Py4yHOro crBosia B/,
IpoJyBaTh O BBIXOJA BO3ayxa 0€3 BOJbI, MpU TNaJCHUHU JaBICHUS
BO3/lyXa B pECHBEpE, 3aKpbITh KJAlaH CTBOJIA, MNOJOXKIATh IIOKa
HaOepeTcs BO3AyX, U MOBTOPUTH MPOTYBKY)

e (Ocoboe BHMMaHUE OOpalmiaTh Ha KpaH MPOJYBKH pyKaBa BBICOKOTO
JaBJICHUS, IPU PabOTE HACOCOM OH JOJIKEH OBITh 3aKpbIT, YTOOBI BOJA
IIOJ] JABJIEHUEM HE IOIIIa B TOPMO3HYIO CHCTEMY.

e B pexuMe HOpPMaJIbHOTO [ABJICHHS Ha PYKaB BBICOKOTO JaBJICHUS
MOJAETCS HOPMAJIbHOE JaBJICHUE

o [Ipu HEOOXOOUMOCTH 3aMOJHUTH BO3AYXOM HAcoC (CIMB BOJBI U3
BCACHIBAIOIIEH JIMHUU) HYXHO TMPUOTKPBITh 3aJBMKKY Ha JadeTHBIN
CTBOJI

AHAJIM3 KOHCTPYKIMHA HEKOTOPBIX arperaTos 1 y3J0B
aBTOLUCTEPH.

B HacTosimee BpeMs YacTO BCTpEYacTCs CHUTyalMsl KOIJIa aBTOIMCTEpHA
noJrydeHa 0e3 MHCTPYKITUH TI0 SKCITyaTal[iy WIIM 3Ta HHCTPYKIIHS YTEpsiHa 38 MHOTO
JIET CITYKOBI.

B sTom ciydae HEOOXOAMMO TPOBECTH aHATU3 KOHCTPYKIIUH aBTOIMCTEPHBI
9TOOBI OTBETHUTH Ha CIICAYIONTUE BOIIPOCH:

® KaK BKJIFOYACTCS MTPUBOJ] HACOCA,;
® KaK OCYINECTBJISCTCS 3allOJIHEHUE IOJOCTH IEHTPOOSIKHOIO Hacoca
Hepe]] €ro MyCKOM.

Hauate HeoOxoaumMo C aHajmu3a JOMOJHUTENbHOW TpaHncmuccuu All.
JloToJTHUTEIbHAST TPAHCMUCCHS TIpEHAa3HAYCHA JUIsl TPUBOJAA ITOXKApHOTO Hacoca
WM WHBIX CIICIHAJIBHBIX arperaroB aBTOMOOWIsA. Kak mpaBWito, JOMOJHHUTEIHHAS
TPAHCMUCCHUSA COCTOMT W3 CIEAYIOIMMUX Y3J0B: KOopoOka oTOOpa MOIIHOCTH;
KapJaHHas TiepeJada C [POMEKYTOYHBIMH  ONMOpaMU MM 0€3 TaKOBBIX.
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HernocpencTBeHHO Ha caMOM HAacoCe€ MOJKET YCTaHAaBIMBATHCA MYJIbTUILUIMKATOP
(MOBBIIAIOLIMN PEYKTOP) JIJISl COTJIACOBAHUSI CKOPOCTH BpallleHHs paboyero koseca
Hacoca C BO3MOXHOCTSIMHU JOIMOJTHUTEIBHOW TPAHCMUCCUU W JBUrateis. TUnoBbie
CXEMBbI JOTIOJTHUTENbHBIX TPAHCMUCCHUN yKa3aHbl Ha PucyHok 145.

a) AU-40(131)1374  KOM-666 0) Al-30(53A)1066  KOM-107

(

L~ L~

8) AL-40(131)155  KOM-686 2) Ali-30(66)146  KOM-146

L

L~ L~

Pucynok 145. TunoBbie cxeMbl JONOJHUTEILHBIX TPaHCMuUccHin: 1 —
ABHUraTeib; 2 — cHeIvieHne; 3 — KopoOKa 0TO0pa MOIIHOCTH; 4 — KAPAAHHBIN
BAJI; S — MPOMEKYTOUYHAS ONOPA; 6 — MOKAPHBIN HACOC; 7 — KOPOOKA NepeMeHbI
nepeaayd; 8 — pazzarounas Kopooka.

B caydasx a u 6 xopoOka 0TOOpa MOIIHOCTH YCTAaHOBJIEHa Ha KOPOOKe
MEPEMEHBI TIepeIayr U MOJIydaeT KPYTSIIUA MOMEHT OT IIECTEPHHU MEPBUYHOTO Baja
KOpOOKHM mepeMeHbl mepenay. Takas cxema HCHoJb3yeTcs Ha aBroMoOwsax 3ull.
Cxembl OTIMYAIOTCS MEXAY COOOW HaJMuWeM WU OTCYTCTBHEM IPOMEKYTOUHBIX
ONOp W PpACIOJIOKEHHEM Hacoca (3agHee U cpeaHee pacroioxeHue). s
BKJIFOUEHUS MIPHUBO/Ia HACOCA B TAKUX CXEMax HEOOXOAUMO:

e BBLKATh CleEIJICEHNE;
® [IEPEMECTUTH PblYar BKIIOUYEHHUSI KOPOOKH 0TOOpa MOIITHOCTH;
® TUTaBHO OTIIYCTHTH CLEIJICHHE.

B cnyuae wucmosib30BaHHS 3TOM CXEMbl BO3MOXKHA I0J[auya OTHETYILIALIUX
BELIECTB Ha xoay. s aToro B KopoOke nepeMeHsl nepead JoKHa ObITh BKIIOYEHA
nepBasi Wi BTopas nepeaava.

B cnydae nucnonp3oBaHus cxeMbl 6 KOpoOKka 0TOOpa MOITHOCTH BBITIOJTHEHA B
BUJIE OTIEJBHOIO arperata M MEpeKIovaeT KPYTAIIM MOMEHT WM Ha 3aJHUN
BEIyIMI MOCT UM Ha Hacoc. [lonaya orHeTymamnux BeIIECTB Ha X0y OOBIYHO HE
npexycMoTpena. Jliis BKIoYeHUs MPUBOAa Hacoca He0OX0IUMO:

® BBDKATH CIICTICHUE;
® BKJIIOYUTH KOPOOKY 0TOOpa MOIIHOCTH
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® BKIIOYUTH NPSAMYIO Tiepeaady (0OBIYHO 3TO BbICIIAs NEpeaya B KOPOOKe
IIEPEMEHBI ITepeay);
® IUJIaBHO OTIIYCTUTh CLICIUICHHE.

JIng mpuBoma Hacoca TPAMOTHO CKOHCTPYMPOBAHHOW —JIOMOJHUTEIBHOU
TPAaHCMHUCCUU HCHOJb3yeTcs mpsamas nepemada B KIIII Ttak B 3TOM cCiydae
KOJIMYECTBO 3allCTNICHUH MUHUMAIbHO M TPAHCMUCCHUS pabOTaeT ¢ MaKCUMAaJIbHBIM
KIIJI. Ecnu nBuratens sIBHO MeperpyxeH M paboTaeT Ha HHM3KHUX 000pOTax, TO
PEKOMEHyeTCsl MEePEeUTH Ha HU3IIYI0 Mepenady 4ToObl 00ecneYuTh HOpPMaslbHBIN
pEeXKUM pabOThI JBUTATEIS.

[Ipu ucnonp30BaHUM JOMOJHUTEIBHOW TPAHCMHUCCUU BBITTOJTHEHHOM MO CXEME
2 KopoOka oTOOpa MOIIHOCTM YCTaHOBJIEHAa Ha pa3laTOYHOM  KOpOOKe
MOJIHOIPUBOJIHOTO aBTOMOOMIIA. TexHU4YecKass BO3MOKHOCTh MOJAa4d OTHETYIIAIINX
BELIECTB Ha XOJAYy UMEETCs, HO MOILHOCTb JIBUraTellsd YKa3aHHOI'O aBTOMOOWJIS He
o0ecnieunBaeT OJHOBPEMEHHYIO pabOTy Hacoca U MepeMeleHue aBTOMOOUIIS.

Jlns BKIIIOUEHMS] TPHBOJA HAacoca MpU JTaHHOM cxeme OoTOopa MOIIHOCTH
HEOO0XOIUMO:

® BBDKATH CIEIJICHUE;

® BBIKJIIOYHUTH PA3JaTOYHYI0 KOpPOOKY (IIOCTaBUTh Ha HEUTpaJIbHYIO
nepeaauy);

® BKJIIOYUTH KOPOOKY 0TOOpa MOITHOCTH;

e BKJIIOYUTH NPAMYIO Nepeady B KOpOOKe epeMEHbI Iepeaad

® [UIABHO OTIIYCTUTH CLECTUUIEHUE.

B cnyuae mneperpy3ku [BuraTens BKJIIOUMTH HH3IIYI0 mnepedady (Oonee
HU3KYIO).

J1J1s BKJIFOUEHUS arperatoB TPaHCMUCCUHU U KOPOOKH 0TOOpa MOIIIHOCTH MOKET
HCIIOJIb30BaThCSl MMHEBMATHMUECKUN TMPUBOJA, MOITOMY HEOOX0IuMo yOeauTcs B
HAJIMYUU JAABJICHUS B TOPMO3HOM CUCTEME aBTOMOOMJISL U HCIIPABHOCTU KOMIIpeccopa
TOPMO3HOM CHCTEMBI.

Jlns aHanmy3a BaKyyMHOM CHCTEMbI BOJIO3AIlOJIHEHUSI HEOOXOJIMMO HaMTH
OCHOBHBIE Yy3JIbl BaKyyMHOHl CHCTEMBl: BaKyyMHBbId Hacoc; TpyOOIpOBObI
BAKYyMHOM CHCTEMbI; BaKyyMHBIM KpaH. [lanmee cienyer oOpaTUTh BHMMaHHUE Ha
MECTO MOJAKIIOYEHHSI BAKYYMHOM CHCTEMBI K HACOCY: B CIIy4Yae 3aIllOJHEHHUS MTOJIOCTH
LEHTPOOEKHOTO HAacoca MPU OCTAHOBIIEHHOM paboueM KoJece BaKyyMHasl CHCTEMa
MOJKJIIOYAETCSl B BBICIIEH TOYKE Hacoca (Ha KOJUIEKTOPE); B CIy4ae 3aIlOJHEHHS
MOJIOCTH LIEHTPOOEKHOTO Hacoca MpU BpaliarolieMcs pabodeMm Kojiece BaKyyMHas
CHUCTEMa IMOJKIIIOYAeTCsl B BBICIIEH TOYKE BCACBHIBAIOIIETO MaTpyOKa (BO3MOXKHO
ITOJKJIFOYEHUE BAKYyMHOM CUCTEMBI B pailOHE YILIOTHUTEIBHOIO CTakaHa Hacoca, 1o
YPOBHIO 3TO BCE PaBHO BBICILIAsl TOYKA BCACBIBAIOIIErO MarpyoOka). To 0OBICHIETCS
HEOOXOUMOCTBIO TOJHOCTBIO YyIaJdUTh BO3AyX M3 Hacoca. [lpu Bpamaromemcs
paboueM KoJsiece BO3AYIIHBIN My3bIpb pa3MeIaeTcsl M0 LIEHTPY Hacoca BCIEACTBHE
TOTO, YTO BOJIa OTOpAChIBAETCS HAa MEPUPEPHUIO MO ACUCTBUEM LIEHTPOOESKHBIX CHJL.
Bo3nymHbIi my3sIpb yIISETCS] CUCTEMON BO03AIIOIHEHHUS.
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W3 BbIIENEPEYUCICHHBIX TOBOJOB MOXHO C/EJIaTh BBIBOJ KaK OCYIIECTBIISITh
NpelBapuUTeIbHOE BOJO3AMOJHEHUE TMpPU BPAIAIOMIEMCS WM  OCTAaHOBJICHHOM
paboueM KoJsece Hacoca.

B Hacrosimee Bpemsi HauOoliee pacnpoCTpaHEHbl CIEAYIOIIUE  THUIIbI
BaKyyMHBIX HAacCOCOB HCIOJIb3yeMbIX JJIi BOJIO3AIMIOJIHEHMS: Ta30CTPYHHBIM ¢
OPUBOJIOM OT OTPA0OTABIIMX Ta30B JIBUTaTelsl; ra3oCTPYHWHBIA C MPUBOAOM OT
CKaToro BO3/1yXa; MOPUIHEBOM, MEMOpPaHHBIN WIIM ITUOEPHBIN.

[Ipu3HakoM Tra30CTPYWHOr0 Hacoca C NPUBOJAOM OT OTpaOOTaBIIMX Ta30B
JBUTATENS SIBISICTCS HAJIWMYHUE PACHpEeACIUTEIbHON KaMepbl HAa BBITYCKHOM TPAaKTE
JBUTATENd, a TakKxke XapakTtepHbli Bua guddy3opa Hacoca. IIpuzHakom
ra3oCTpyMHOT0 Hacoca paboTarOMIEro OT CHKATOTO BO3/yXa MOXKET CIYKUTh HAIMYHE
OTBOJAa OT IMHEBMATHYECKONM TOPMO3HOW CHUCTEMbl, HAJIMYHME JOMOJHUTEIHHOTO
pecuBepa. [lonocTe MEHTPOOESKHOTO HAcOoca CBsS3aHA C OBOJOM OT TOPMO3HOM
CHUCTEMBI Yepe3 BaKyyMHbIN ra30CTPYWHBIN HACOC.

[TopiiHeBo# BakyyMHBIM HAcoC UCIOJIb30Bajicsi Ha Hacocax Pozenbayep
(Rosenbauer), mpuBoj1 Hacoca OCYIIECTBIISUICS OT BaJia IEHTPOOEIKHOTO HAacoca uyepes
AIIEKTPOMATHUTHYIO (PPUKIMOHHYIO MY(PTy WIM  KIMHOPEMEHHOW mepenayedt ¢
HaTSDKHBIM ~ POJIMKOM. ABTOMATHYECKHE CHUCTEMbI BoOJ03anojHeHus I[Ipumarux
(Primatic) u Tpoxomar (Trokomat) MoxHO omnpenenuTh MO HAIMYUIO ABYX
MOPIITHEBBIX UM MEMOpPAHHBIX BaKyyMHBIX HACOCOB pa3MEIICHHBIX B pallOHE Baa
MPUBOJIa IIEHTPOOEKHOTO HAcoca M OTCYTCTBHUIO OPraHOB YIPaBJIEHUS BaKyyMHOM
CHUCTEMOM.

BakyymHbIe cUCTEMBI C ITMOEPHBIM BaKyyMHBIM HaCOCOM HJICHTU(DUIIUPYIOTCS
10 BHEIIIHEMY BUY MIMOEPHOI0 HAacOCa, HAIMYUIO Oayka CO CMa3KOM JJisl UOEpPHOTO
Hacoca (3apyOexHble KOHCTPYKIIMM MOTYT Takoro Oauka He uMeTh). llIuGepHbrit
HAcoC MOXKET UMETh OJJIEKTPUUECKUH TIPUBOJ OT JBUTATENS aAHAJOTMYHOTO
ANIEKTPOJBUTATENI0 aBTOMOOWJIBHOTO CTapTepa WM TPUBOJUTCA OT Bala
IIEHTPOOEKHOTO Hacoca TMOCPEJACTBOM JBYX IIKHBOB. B ciyuae HCIOIB30BaHUS
AJIEKTPOIIPUBOIA BAKyYMHBIA KpaH MOKET ObITh OCHAIEH KOHTAKTHOM TPYIION s
BKJIFOYEHHUS] TPHUBOJIa BaKyyMHOTO Hacoca, OOBIYHO B ITOM CJIy4a€ OH HE HMEET
(DUKCUPOBAHHOTO  TOJIOKEHHUSI  «OTKpbITO». KOHTpONAL  3amoiHEeHuss Hacoca
OCYIIECTBJISIETCSI B CUCTEMAaX C 3alOJTHEHUEM TIPH BpaIllatoleMcs paboueM KoJiece o
BBIXOJTHOMY JIABJICHUIO IIEHTPOOEKHOTO HACOCa, a B CUCTEMaxX C 3alOJIHEHUEM TpH
OCTaHOBJICHHOM paboueM Kojece BH3yalbHO (BOAa B CMOTPOBOM OKOIIKE
BAKYyMHOTO KpaHa, WHTEHCHUBHBIN BBIXOJ BOIbl M3 auddy3opa Ta3ocTpyilHOTO
BAaKyyMHOTO Hacoca WM MaTrpyoOka muOepHOro Hacoca) WM C MOMOIIBI0 JaTYUKOB
AIEKTPOIHOTO JTMOO MOIIJIABKOBOTO TUIIOB.

OcHOBBI IKCILIYaTallun IICHTpOﬁe)KHbIX MOKaPHbIX HACOCOB.

OKCIUTyaTallMl0 W TEXHUYECKOe OOCIYyXKMBaHME HACOCOB  IOKAPHBIX
aBTOMOOUJIEH  BBINOJHSAIOT B cooTBeTcTBUM ¢ «lIpaBuinamMmu  opranuzanuu
TeXHU4YeCcKOoN ciyxObl...» Ilpukaz MUYC ot 15.12.2006 Ne 179, mHCTpyKUHSMU
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3aBOJIOB-M3TOTOBUTENICH HA  MOKApHBIE  aBTOMOOWJIM, HMHCTPYKIHUSIMH  TIO
AKCIUTyaTallil Ha MOKapHbIE HACOCKHI U APYTMMU HOPMAaTUBHBIMH JOKYMEHTaMHU.
[Tpu mosrydeHnr oKapHBIX aBTOMOOUIIEH HE0OX0IMMO:

® TIPOBEPHUTH COXPAHHOCTH TUIOMO Ha HACOCHOM OTCEKE;

e JUId BKIIOUEHHUS Hacoca MpH paboTarolieM ABUTaTe]e HeoOXOIuMO, BBDKAB
CIICTVICHUE, BKIIOYUTH KOPOOKY OTOOpa MOIIHOCTH B KaOMHE BOJIUTENA, a
3aT€M BBIKJIIOUYHTH CIECTUICHUE PYKOSITKOM B HACOCHOM OTCEKE;

® [IOTPYy3UTh BCACHIBAIOIIYIO CETKY B BOJY Ha TiiyOmHy He MeHee 600 mw,
IPOCJIETUTh, YTOOBI BCachIBAIOIIas CETKa HE Kacaaach JIHA BOJIOEMA;

® TIPOBEpHUTH Tiepen 3a00poM BOJBI 3aKPBITHE BCEX 3aJBMKEK W KpaHOB Ha
HACOCE M BOJIONICHHBIX KOMMYHHUKAIIHSIX.

O6bkaTka HacocoB

[lepen mocraHoBKOM B 00€BOIl pacdyeT HEOOXOIUMO IPOU3BECTH OOKATKY
HacoCOB IpU pabOTe€ Ha OTKPBITBIX BOJOUCTOYHMKAX. OOKaTka MPOU3BOJUTCS B
COOTBETCTBUM C TPEOOBAHUSAMHU 3aBOJIa U3TOTOBUTEINS, KOTOPhIE OOBIYHO YKa3aHbI B
MHCTPYKLUHU 1O 3KCIUTyaTallUd U OOBIYHO OYEHb CHJIBHO OTJIMYAIOTCS IS Pa3HBIX
HAacOCOB.

[Ipumep TexHnyeckux yciaoBuil Ha oOkaTky Hacoca [TH-40YB.

OOkaTKy Hacoca MpOU3BOIUTH Mojjaueit BoJbl B TeueHue 20 4acos.

[lepen oOkaTkOl M3y4HThb OCOOEHHOCTHM KOHCTPYKIIMM MAUIUHBI U
YCTaHOBJICHHOTO Ha HEW CIeNUaIbHOTO OOOpYJOBaHMS, a TaKXKe MPOBEPUTH
KpEIUICHHE BCEX arperaToB U MEXaHW3MOB, HATMUKE CMa3KH B arperarax.

[Tpu obxaTke Hacoca mMpW ToOJa4ye BOJIBI ABUTATENbh HE JOHKEH paboTaTh Ha
MOJIHYIO MOIIHOCTb.

B Tteuenue nepBrix 10 yacoB oOkaTku Hacoca MPOU3BOAUTE MOAAYY BOABI PU
yacToTe BpallleHus Bajia Hacoca He Oosiee 2000 006/MUH W MOTHOCTHIO OTKPBITHIX
3anBrxkkax. [Ipu mocneayronmx 10 yacax oOKaTKu 4acTOTa BpallleHMs Bajla Hacoca
noJKHA ObITh yBenuueHa 10 2400 06/muH. ['eoMmeTpudeckasi BHICOTa BCAChIBAaHUS TIPH
oOKaTKe HacoCOB He JOJKHA MpeBbIaTh 1,5 M. BeackiBaromas TuHus J0JKHA OBITH
NpoJOXKEeHa Ha JBa pyKaBa C BcachiBaroleil cetkoil. OT Hacoca TOJKHBI OBITH
MPOJIOKEHBI JIB€ HATIOPHBIC PyKaBHbBIC JTUHHUH AHMAMETpOM 66 MM, Kaxxaas Ha OJWH
pykaB qnuHou 20 M. Bonma nomaercs uepe3 crBoisibl PC-70 ¢ nnametpom Hacagkos 19
mM. [Ipu oOkaTke HACOCOB M MX YCTaHOBKE HA TIOKapHBIE BOJOEMBI HE JIOMYyCKaeTCs
HANPaBIIATh CTBOJIBI M CTPYM BOJBI B BOAOEM. B TpoTHMBHOM cilydae B BOJE
00pa3yroTCsl MENKHe My3bIPhKH, KOTOPBIE 4Yepe3 CETKYy M BCACHIBAIOIIYIO JIMHUIO
MOMAIal0T B HACOC ¥ TEM CaMbIM CITOCOOCTBYIOT BOSHHUKHOBEHHIO KaBUTanuu. Kpome
TOT0, MapaMeTpbl Hacoca (HAMop W Mojaya) aaxe 0e3 KaBuTauuu OyayT HUXKE, YeEM B
OOBIUHBIX YCIOBUIX PaOOTHI.

OOkaTKy HAcoCOB TOCJE KalHMTaJbHOTO PEMOHTA OCYIIECTBISIIOT TaKXke B
Teyerue 10 9 ¥ B TOM ke pexume, Mociie TEKYIIEro peMOHTa — B TEUEHHUE S 4.

Bo Bpemsi oOkarku HEOOXOAUMO CIEIUTh 32 TOKA3aHUSIMH MPUOOPOB
(TaxomeTpa, MaHOMETpa, BAKYYMMETpa) U 3a TEMIIEPATYpOl KOpIlyca Hacoca B MECTE
YCTaHOBKH TOANIMITHUKOB W calbHUKOB. Yepe3 kaxnpii 1 1 paboThl Hacoca
HeoOxoaumo Ha 2...3 000poTa MOBEpHYTh MACICHKY ISl CMa3Ku calbHHUKOB. [lepen
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0o0OKaTKOM MacJieHKa JOJ/DKHa OBITh 3alloJIHEHA CIIENUalbHOM CMa3KoM, a B
OPOCTPAHCTBO  MEXAY MEpEIHHMM W 3aJHAM  MOJAIUMIIHUKAMH  3aJUTO
TPaHCMHUCCUOHHOE MacJIo.

[leapto OOKaTKM SBJISIETCS HE TOJIBKO MpUpabOTKa JAeTalied W 3JIEeMEHTOB
TPAHCMUCCUU M TOXApPHOIO HAacoca, HO U MIpoBepka pabOTOCIMOCOOHOCTH Hacoca.
Eciu npu obOkatke OyayT OOHapy eHbl MEJIKWE HEUCIPABHOCTH, HUX CIEIYyeT
YCTPAHUTD, MTOCJIE€ YETro MPOU3BOAUTH NaTbHEUIITYIO OOKATKY.

[Tpu oOHapyxeHnn 1e(PeKTOB BO BpeMsi OOKATKH WJIM B TCUCHUE TapaHTHITHOTO
CpOKa JKCILTyaTallid HEOOXOIUMO COCTaBUTh aKT-PEKIIAMAIMIO U TPETBSIBUTH €r0
3aBOAY-U3TOTOBUTEIIO.

[locne oOkaTku u Teped HayajloM »HKCIUTyaTallMd MPOBEIUTE TEPBOE
texHuueckoe oocmyxuBanue (TO-1).

Bo Bpemsi oOKkaTku HEOOXOAMMO CIEAUTh 3a IMOKa3aHUSAMH MpUOOpOB
(TaxomeTpa, MaHOMETpa, BaKyyMMETpa) U 3a TEMIIEPaTypoOi KOpIryca Hacoca B MeCTe
YCTAaHOBKM TMOJIIMITHUKOB M calibHUKOB. UYepe3 kaxapiii 1 1 paboThl Hacoca
Heo0xoauMo Ha 2...3 000poTa MOBEPHYTh MACJICHKY JIJIsi CMa3Ku CalbHUKOB. Ilepen
oOKaTKOM MaclieHKa JIOJDKHAa OBITh 3alojHeHa CHENHaJIbHOW CMa3Ko, a B
MPOCTPAHCTBO  MEXAY MEPEeIHMM W  3aJHUM  MNOAIIMIHUKAMU  3aJIUTO
TPAHCMHUCCUOHHOE MacJIo.

[Tpu oOHapy>keHuu 1eeKTOB BO BpeMsi OOKATKU WIIM B TEUCHHE TapaHTHITHOTO
CpOKa 3KCIUTyaTallid HEOOXOJIMMO COCTaBUTh aKT-PEKJIaMAIlMI0 U MPEIbSIBUTH €T
3aBOAY- TOCTaBIIMKY TMOXapHOro aBToMoOwWis. Ilopsimok mnpeabsBICHUS aKTa-
peKJIamMaIuy 3aBOy-IIOCTABIIUKY HU3JI0KeH B «lIpaBuiiax opraHuzanuu TEXHUUECKOM
CITYKOBI. . .».

OO0kaTKa HACOCOB JOJI’KHA 3aKaHYMBATHCS UX MCIBITAHUEM Ha HAMOp U MOo1ady
MPY HOMUHAJIBHOM 4aCTOTE BpAIlICHUA Bajia Hacoca.

WcnbiTanne yaoOHO BBIMIOJNHATH Ha CHEIUATBHBIX CTEHIAX CTAHIUH
TeXHUYECKOM nuarHocTuKU [TA B oTpsimax (4acTsax) TEXHUUECKON CITYkKOBI.

YMeHbIlIeHMe Halopa HACOCOB IPU HOMHUHAJIBHOM I0J1a4€ M YacTOTe
BpallleHusl pabodvero Kosieca He JOJDKHO OBITH Ooisiee 5% HOMHUHAIBHOTO 3HAYCHUS
JUIs1 HOBBIX HACOCOB.

PesynpTaThl OOKaTKM HAacoca M €ro WCIMBITAHUN 3alMUCBHIBAIOT B (GOPMYJISp
MO>KapHOTO aBTOMOOMJIS.

[locne o0OKaTKM W MCHBITAaHUI MOXApHOTO Hacoca CIEAYeT MPOBECTU
TexHuueckoe oocinyxuBanue Ne 1 Hacoca.

TexHu4yeckoe obcnyxnBaHue NoXapHbIX HACOCOB

ExxenHeBHOE TeXHHUYECKOE 00CTY:KMBAHHE

[IpoBepuTh JE€UCTBHME KpPAHOB, BEHTUJICH, 3aJBHXKEK, IICHOCMECUTENS U
BaKyyMHOTO 3aTBOpa.

[IpoBepuTh ypOBEHb BOILI B ILHCTEPHE M YPOBEHb IEHOOOpA30oBaTeNisd B
neHo0aKe, a TaKKe OTCYTCTBUE TEUH.
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[IpoBeputh pabOTOCTIOCOOHOCTH BAaKyyMHOM CHUCTEMBI IO  BEIUYHHE
CO371aBa€MOI0 Pa3peKeHHs] B HACOCE 3a HOPMATUBHOE BpeMSI U T€PMETUYHOCTH
Hacoca o NaJeHUI0 pa3peKeHus B €AMHUILY BPEMEHH.

Benmnunnaa cozmaBaeMoro paspsbkeHus JobkHa ObiTh He meHee 0,073 - 0,076
MIIa, 0,73-0,76 kr/cm®, (550 - 570 mMm prt. ct.) 3a 20 cek. IlameHue paspsDKeHHUS B
Hacoce He J0JpkHOo mpeBbimath 0,013 MIla, 0,13 kr/cm (100 MM pT. CT.) 32 2,5 MUH.

[IpoBepuTh HUCMIPABHOCTH KOHTPOJIBHO-U3MEPUTENBHBIX MPUOOPOB, ACHCTBHE
CUTHAJIa CUPEHBI, OCBEIIICHUSI OTCEKOB Ky30Ba.

[IpoBepUTh KOMIUIEKTHOCTb, COCTOSIHUE, YKJIQJKy M KPEIUICHHE MOKapHOTro
000py10BaHUSI.

[IpoBepuTh ypoBeHH Macia B KOpIyCce MOXKapHOTO HAcOca, HAJU4YUE CMa3Ku B
MacJIeHKE U MTPU HEOOXOIMMOCTH JOTIOTHHT.

Texnnueckoe 00CTy;KNBaHUE TEXHUYECKOT0 CPeCTBA NPU padoTe B 30HAX
Yype3BbIYAUHON CUTyaluil

[Tpu paboTe Hacoca yepe3 Kak/IbIii Yac cMa3bIiBaTh CaJbHUKHU ITOBOPOTOM Ha 2-
3 060poTa KPHIIIEK KOJIMAYKOBBIX MACIECHOK IMPH OTKPHITHIX KPAaHUKAX.

[lepuoauueckn TPOBEPATh YTEUKY BOJBI YEPE3 COCAUHEHHUS W CaJbHUKHU
Hacoca, BEeHTHUJIH.

[To okoHYaHWM PAOOTHI B 30HAX YPE3BBIYANHBIX CUTYAIIMHN WIIH YUYESHUH:

B Clly4ae IOJAyu IEHbI MPOMBITh YACTOM BOAOM BCE BHYTPEHHHUE IMOJIOCTH
Hacoca ¥ KaHaabl IEHOCMECHUTEIIS,

OTKPBITh KPAaHUKHU U BBITYCTUTH BOJIY U3 pabouel MOJOCTH HAcOca, MOCTEe Yero
KPaHUKH 3aKPbITh.

C HacTyIieHHEM XOJIOJIOB HANOpHBIC MAaTPyOKW U CIMBHBIE KPaHUKH Hacoca
Jep>KaTh OTKPBITBIMU, 3aKpbIBasi UX TOJILKO MpU pabOTe HAcoca M MPOBEPKE €ro Ha
T€PMETUYHOCTb.

TexHuveckoe 00CIyKMBAHME TEXHHMYECKHUX CPeICTB IO BO3BPALIEHHH C
padoT B 30HAX Ype3BbIYAITHON CUTYa MU (YUEHHS)

3anpaBUTh CMa3KOM MacIEHKH HAcoca U MPU HEOOXOJUMOCTH JOJUTh Macio B
KOpIyC Hacoca.

IlepBoe TexHMYeCKOe 00CTyKUBAHNE.

Beimonuute  monHBIM  00beM  paboOT  €XKEJHEBHOTO  TEXHUYECKOTO
o0cnyxuBanus (EO).

[IpoBeputh paboOTy BaKyyMHOT'O 3aTBOPA, COCTOSIHUE MPY>KHUH, KJIAIAaHOB U UX
MOCaJI0YHBIX MECT.

[IpoBepuTh HCNPABHOCTh KPAHUKOB, MAaTPyOKOB, 3aJBMKEK (BEHTHIIEH),
MaHOBaKyyMMETPOB, TaxOMETpa, CUETYMKa HapabOTKU MOTOYACOB IOKAPHOTO
Hacoca (Mpy HAJIWYUH ), HAJIe)KHOCTh KpeIUIeHHus pabodero Kojeca Ha Baiy.

[IpoBepuTh OTCYTCTBHE IOCTOPOHHUX MPEAMETOB B IOJOCTH HAacoOCa,
COCTOSIHHE MEPEAHET0 NOAIUITHUKA U YEPBIYHON Maphl IPUBOJA TAXOMETPA.

Pazobpath ¥ NOPOYUCTUTH TEHOCMECHUTEIb, IPOBEPUTH COCTOSHUE €r0
TpyOOIIPOBOIOB, KPaHOB, OOPATHOTO KJIallaHa.
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[IpoBeputh pabOTOCTIOCOOHOCTH BAaKyyMHOM CHCTEMBI IO  BEIUYHHE
CO37]aBa€MOI0 Pa3peKeHHs B HACOCE 3a HOPMATUBHOE BpEMS M T€PMETUYHOCTH
Hacoca o NaJeHUI0 pa3peKeHus B €AMHUILY BPEMEHH.

[IpoBepuTh BKITIOUEHUE HACOCA U IEHOCMECUTETIS.

Bropoe TexHuveckoe 00cIy;KMBaHHeE.

[IpoBepuTh KperieHre MoKapHOro Hacoca.

[TpoBepuTh paboTy OpraHoB yHpaBiICHUS MOKAapHBIM HACOCOM, BaKyyMHOM
CUCTEMOM U BOJONEHHBIMH KOMMYHUKAIIUAMHU, BKIIOYAsi CHCTEMBI JOMOJHUTEIHHOTO
OXJIQXKICHHSI IBUTATENsl U TIOJJOTPEBA BOJIbI M ICHOOOpa30BaTEIS.

[TpoBepuTh PpabOTOCTIOCOOHOCTH KOHTPOJIBHO-U3MEPUTENBHBIX MPUOOPOB
HACOCHOM YCTAHOBKH.

[IpousBect pa3d0OpPKy, OUYHUCTKY U MPOBEPKY TEXHUUYECKOTO COCTOSHHS
NIEHOCMECHUTEIS, TaTPyOKOB M KPAaHOB Ha TPyOONPOBOIE OT MEHOOAKa WU IIUCTEPHBI,
BaKyyMHOI'O 3aTBOpa, BAKYyMHOTIO arapara.

[TpoBepuTh pabOTOCIIOCOOHOCTH BAaKyyMHOM CHUCTEMBl 10  BEIMYHHE
CO3/1aBaEMOT0 Pa3peXKEeHUsI B HACOCE 3a HOPMATUBHOE BpeMsi M TE€PMETUYHOCTH
Hacoca 10 MaJeHUI0 pa3pexeHus B enuHuy Bpemenu (cM. ETO)

[TpoBEepUTh TEXHUYECKOE COCTOSHUE I0KAPHOTO HAcoca M MEHOCMECHUTENs
3a00pOM U oj1ayeii BOJbI U3 BOJOEMA IO METO/IMKE, U3JI0KEHHOM BBILIE.

[TpousBecTn cMa3Ky OpPraHOB YNpaBJICHHS, JIEMEHTOB IMOXKAPHOTO Hacoca B
COOTBETCTBUH C MHCTPYKLHEH MPEAIPUATHAS-U3TOTOBUTEISL.

Ce30HHOE TeXHHYECKOe 00CTy:KIBAHKE.

Bxtounth BecHOM  (OTKIIIOUHUTH OCEHBIO) CHUCTEMY JOMOJHUTEIBHOTO
OXJTKICHHUSI.

OTKITIOYNTh BECHOM (BKJIIOYUTH OCEHBIO) CHCTEMY IIOJIOTpEBa HACOCHOTO
OTCEKa U €eMKOCTH JIJIsl BOIBI.

KoHTposibHbIE BOIIPOCHI
1. OOkaTka MoXapHbIX HACOCOB MEpe]] MOCTAaHOBKOM B O0OEBOM pacyeT u
IIOCJIE PEMOHTA.
2. Texnuyeckoe 0OCITyKHMBaHHME MOKAPHOTO HACOCA B 30HE UPE3BBHIYANTHOM
CUTYaIIUH.
3. TexHuueckoe oOCTyKHBaHUE MOKAPHOTO HAcoca B MO BO3BPALICHUIO C
paboT B 30HE UPE3BBIYANHON CUTYAIUU.
4. TlepBoe Texuuueckoe oocnyxkuBanue Hacoca [TH-40VB.
Bropoe texnuueckoe oocinyxuBanue Hacoca [IH-40YB.
6. CezoHHoe TexHHUECKOe 00ciyxuBanue Hacoca [TH-40 YB.
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