MUHHUCTEPCTBO OBPA3OBAHUSA I HAYKU POCCUNCKOU ®EJIEPAITUN
®EJEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJIKETHOE OBPASOBATEJIBHOE
YUPEXJEHUE BBICIIIET'O OBPASOBAHUS
«IOHCKOM I'OCY JAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET»
(AT'TY)

Kadenpa «I'uapasiuka, THIPOTHEBMOABTOMATHKA U TETIOBBIE TIPOIIECCHI

JlaGoparopHas (npaktudeckasi) padota Nel

10 JUCHUITIINHE « »

((HByLIGHI/Ie Ha MOACIIAAX KOHCTpYK]_II/Iﬁ )51 pa60qer0 IIponccca JIOIIACTHBIX HACOCOB»

Bemosnui(a) cryaenT(ka) rpynnsl

IIpoBepu.r:

OTMeTKa O BBIITOJIHEHUH MPAKTUYECKON OtmMmeTKa 0 3amure
4acTH paboThl

Pocros-Ha-/lony
201_



1. Heab paGoThI:

1.1 N3y4yeHune KOHCTPYKIUI LIEHTPOOEKHBIX HACOCOB, aHAJIN3 UX KOHCTPYKTUBHBIX
U (QYHKITMOHATIBHBIX 0COOCHHOCTEH.

1.2 TlpuobpereHne MNPaKTUYECKUX HABBIKOB pPa3pabOTKH, COOPKH U PEMOHTa
LEHTPOOEKHBIX, HACOCOB.

1.3 [TocTpoeHne TEOPETUUECKON U IKCIIEPUMEHTAIIBHBIX XAPAKTEPUCTHUKHU HACOCA.

2. Kparkas Teopus

Hecmotps Ha Oosblioe pasHooOpasve KOHCTPYKIUWA, HACOCHI JUHAMHYECKH C
COCTOSIT U3 Psijia AHAIOTUYHBIX JJIEMEHTOB (CTYMEHEH ), KOTOPhIE MOKHO pacCMaTPHUBATh
B Kau€CTBE JIEMEHTAPHBIX HACOCOB.

[{eHTpOoOEkKHBIN HACOC MM CTYIIEHb MHOT'OCTYIIEHYATOr0 HaCOCa COCTOUT U3:

Puc. 1. [IpuHuunuanpHas cxeMa HeHTPOOEKHOTO Hacoca

[TpuHIMD KeicTBHS HEHTPOOSIKHBIX HACOCOB 3aKII0YACTCS B




I[J'IH IPUBCACHNA HACOCa B pa60qee COCTOSAHHUC H€O6XOI[I/IMOZ

Hacocel SBISIFOTCS MalIuHAMH, KOTOPBIE TIOMYUHSIOTCS 3aKOHAM THAPO-
JTUHAMUYECKOTO Mmojo0us 1o 3akoHy PeiHompaca. Tak kak mpeoOiamaroriee
OOJILIITMHCTBO HACOCOB paboTaeT B KBaJpaTHYHOH 30HE PEKHMOB, YCJIOBHS
THUAPOJMHAMUYECKOTO OO0 BBIMOIHSIIOTCS TPH COOIIOJCHUU T€OMETPUYECKOTO
nogoous.

BenenctBrue 3Toro Hacockl OOBIYHO BBITYCKAIOTCS B BUJE paja C MOAOOHBIMU
reOMETpUYECKUMH pazMepaMu. [lapameTpbl mogoOHBIX HACOCOB MOYKHO MOJCYHUTATH IO
ypaBHEHUSM MOA00MUS:
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VYpaBHeHus moao0us CripaBeIUBLI MPU A <2 U T < 2.

3. NPOBEJAEHUE SKCIIEPUMEHTA
[Topsinok npoBeaeHus 1a00paTOPHO-NPAKTHUECKONW PaOOTHI:

3.1 [IpousBectn pa3zdOpKy Hacoca M3yYUB MEPEUCHb KOHCTPYKTHUBHBIX 3JIEMEHTOB
(moxBomda, pabouero Kojeca, 0TBOJIA).

3.1 OmpenenuTh MapKy Hacoca, ¢ paciiu(poBKOil €ro yCIOBHOTO TUIIOBOTO
0003HayYeHus1, UCTIOJIb3YIO CpaBouHyto auTeparypy[11-13], 3anucars B Tabmuiy 1.1.

Ta6muma 1.1 Pe3ynbraThl naeHTUGUKAIIMNA HEHTPOOSKHOTO Hacoca

Iloxaua, Hamnop,

OGo3navenune Tumn Hacoca 3
M°/4 M

Homn. mapamerpsl




3.2 TlpousBecTu 3aMepbl U BBITOIHUTH AcKu3 padodero komeca (PK) macoca (puc.1.8).
Omnpenenuts Tun PK B 3aBHCHMMOCTH OT yTila YCTAaHOBKHU JIOMACTH HA BbIXOJE U (OpMy
€ro MEpUIMAHHOTO CEYEHUSI, YUCI0 Jonacmell Z.

3.3 Onpenenuth 1o Katanory [12] Mapky IIEHTpOOEKHOI0 HacOCa COOTBETCTBYIOIIMX
pa3MepoB, €ro MaKCUMAJIbHBIN HAMOP, M0/1a4y, YaCTOTY BpaIllCHHUS.

3.4 Tlo pe3ynbpTaTamM TEXHUYECKOTO aHAJIN3a KOHCTPYKITUU MaKeTa, CJIeJaTh BHIBOJI O
JIOCTOMHCTBAX U HEJIOCTATKaX KOHCTPYKIIUM HACOCOB IAHHOTO THIIA.

3.5 BBIMOTHUTE TEOPETHUUECKUI aHATU3 MapaMeTPOB KOHCTPYKIIUU IEHTPOOESKHOTO
Hacoca.

3.5.1 .Onpegenutb xoapuyuenm oOvicmpoxooHocmu Hacoca (1o dopMmynam B
m.2.3), a Takke KOHCTpYKTHBHbIH mun PK (TUXOXOIHBIN, HOpPMaJbHBIN,
OBICTPOXO/HBIN), pe3yJIbTaThl 3aHECTH B Ta0J.1.3.

3.5.2 .Omnpenenuth TUAPABINYECKHIA, 00bEMHBIN, MeXaHndeckuil u moHbI KI1/]
Hacoca U 3aHECTU pe3yabTaThl B Ta0m.1.3.

4. OBPABOTKA 3KCHIEPUMEHTAJIbBHBIX TAHHBIX




Puc.2. Ockus npoduns padboyero koneca

Tabnuua 1.2 KoHCTpyKTHBHBIE TapaMeTphl IIEHTPOOESKHOTO Hacoca

Yucno Pannyc Huametp Huametp [[Mupuna PK [Mupuna Huametp
JIOTacTe!, | BBIXOJIA U3 BXO/JIa B BTYNKHU PK, Ha BbIXOJE, b2, | BTynku PK Bana PK,
z PK, 2, mm | PK, DO, MM Dst, MM MM I, MM Ds, MM

Tabnuna 1.3 Pe3ynbraThl aHamM3a mapamMeTpoB IEHTPOOEIKHOTO Hacoca

Konad. KIIJI KIIJ KIIJT KIT/[
Tun nacoca OBICTPOXOJ] | MEXaHHWYEC- | TIOJHBIN, | OOBEMHBIN, | THIAPABIHYEC
(1o OBICTPOXOAHOCTH) | HOCTH, Ns KHUH, MNwviex Nrion Mo KU, Mr




5. BeIBOaABI

6. KoHTpOJILHBIE BOIIPOCHI

6.1 Kakue ruipoMaminabl OTHOCSTCS K JIOMACTHBIM JUHAMUYECKUM?

6.2 KakoBa KOHCTPYKIIHSI U IPUHITUIT JCHCTBUS IEHTPOOEHKHBIX HACOCOB?

6.3 B kakux IBUKEHUSA YYaCTBYET U 10 KAKUM TPACKTOPUSIM JABUKYTCS YACTHULIBI
*)uakoctr B kaHase PK nieaTpo6exHoro Hacoca?

6.4 ChopmynupyiiTe onpeaesieHue Mo1auu, Harmopa u MOITHOCTH IIEHTPOOEIKHOTO
Hacoca.

6.5 Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKHU IIEHTPOOESKHOTO Hacoca.

6.6 Kak BiusieT koapuiipeHT ObICTPOXOAHOCTH Ns HA MapaMeTpbl Hacoca?

6.7 IlepeuncnuTe CEKTOPHI PhIHKA U 00JIACTU MIPUMEHEHHUS LIEHTPOOEKHBIX HACOCOB.
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5. ean padoThI:

1.1 V3yueHue KOHCTPYKIIMU U IPUHITUIIA IEUCTBUS IIEHTPOOEKHOTO Hacoca
1.2 UccnepoBanune GyHKIIMOHUPOBAHMS LICHTPOOEIKHOTO HAcOCa MPU Pa3TUYHBIX
pexuMax, onpeiesieHue ero pabounx XapakTEePUCTHK.

6. Kparkasi Teopusi

N3 momacTHBIX HACOCOB HAMOOJIbIIIEE PACHPOCTPAHCHHUE HMMEIOT IEHTPOOCKHBIC
HacoCchl. KOHCTPYKTHBHO IIEHTPOOESKHBIM HACOC COCTOUT W3 TpeX (PYHKIIMOHATBHBIX
snemeHToB (puc. 1):moaBox 1, pabouee koyneco 2, KOTOPOE B CBOIO OUYEPEAb COACPKHUT
BenoMbIN "a" u Beaymuid "6" qUCKU, MEXKIYy KOTOPBIMHU PACIIOIOKEHBI JIOMATKU 5, OTBOJ
3 ¥ BBIXOJ U3 CIUPAJIBHOTO O0TBOJIA 4 (KOH(PY30pHO paCHIUPSIOIIMICS).

Puc.1l. Cxema nieHTpoOeKXHOr0 Hacoca

XapaKkTepuCTHKHU HEHTPOOEKHOI0 HAcoca

PaGora mHacoca xapakrtepusyercss ero momadeir Q , Hamopom H, mone3Hou
MOMIHOCTBIO N, ¥ KO3(DPHUITMEHTOM MMONIE3HOTO ACUCTBUS 1 (K.I1.11.).

[Tomaueli (MpOU3BOAUTENLHOCTHIO) Hacoca (Q HA3bIBAETCS KOJWYECTBO YKHJIKOCTH,
MepEMEIIaeMON HACOCOM 32 €IMHUILY BPEMEHH.

Harmop, pa3BuBaeMbIii HACOCOM, ONIPEACISICTCS KaK Pa3HOCTh HAIIOPOB Ha BBIXOJIC U
BXOJIE HAcoca M XapakTepu3yeT HHEPTUio, COOOIIaeMyI0 HAcCOCOM €IWHHUIIE Beca
KUTKOCTH:



Tonesnas momuocts (Nn) pazBuBaemas Hacocom, MOKeT ObITh
omnpesenena no GopmyJe:

[lonHb1 K.II.O. MOXCT OBITH OIIPCACIICH YCPC3 €TI0 COCTABJIAOIINC!

3aBucuMocTu pabouux mnapamerpoB Hacoca H, N, # U TJA. OT €ro
mpon3BOANTENIbHOCTH Q Tpu N=CONSt  Ha3BIBAIOTCA XapakTepUCTHKaMu Hacoca. OHuU
0OBIYHO MPEICTABJICHBI B BUJIE TPadUKOB.

Hccaexyemblii HeHTPOOEKHBII HACOC

B nabopaTopHoii paboTe Monenupyercs LHEHTPOOEKHBI MPOMBIIUIEHHBI HAacoc
KOHCOJIBHOTO WJIM  KOHCOJIbHO-MOHOOJOYHOro Ttuma. OH mpeaHasHaueH — Juis
MEepeKaYnBaHus BOABl M CXOAHBIX C BOJOH IO IUIOTHOCTH, BSI3KOCTH M XUMHUYECKOU
aKTUBHOCTH, COJIEp)KalllMX TBEpIble BKIOUeHUs pasmepom 10 0,2 mm, oObeMHas
KOHIIEHTpaus KOTOpeIX He npesbimaet 0,1%.

7. TIPOBEJAEHHUE DKCIIEPUMEHTA

JIns ucnbITaHus IIEHTPOOSIKHOTO HAcOca U CHATHS €r0 OCHOBHBIX XapaKTEPHUCTHK,
UCIIOJIb3YyeTCs J1abopaTropHasi YCTaHOBKAa MPUHIIMIIMAIIBHAS THIpaBIMYECKas cxeMa
KOTOpOH MpHUBEJICHA HA PUC.2.

3KCHCpI/IMCHTaJ'IBHa$I YCTaHOBKa COCTOHUT M3




Puc.2 HpI/IHHI/IHI/IaHBHaﬂ TUAPaBINYICCKasd CXEMa BKCHepHMCHTaHBHOﬁ YCTaHOBKH

5. HOpﬂ)IOK MPOBEACHUSA IKCIICPUMEHTAJTbHBIX I/ICCJIeI[OBaHI/Iﬁ

5.1. Y6enutbcs B UCIIPAaBHOCTH SKCIIEPUMEHTAIBHON YCTaHOBKH.

5.2. 3aKppITh TOTHOCTHIO IPOCCENH /[p1 U OTKPBITH APOCCEND /[po. OTKIIOYUTH
amriepmeTp A.

5.3. 3amycTuTh 1IeHTpOOEKHBIN Hacoc H.

5.4. Bxiounuts amnepMmetp A.

5.5. OTkpBITH ApOccens /[p1, 3apuKcUpoBaTH TOKa3aHUs MaHOMETpa M,
BaKkyyMMeTpa B, mokazanust amnepmeTrpa A U onpenenuTh Bpems t mpoxoxkieHus yepe3
cuetunk Co oobeMa sxkuakoctd W (3a71ar0TCs pero1aBaTeliem).

5.6. Perynupys apoccenem /[pi CONpOTUBICHHUE MOTOKY, TOBTOPUTH OMBIT MO II.
5.5-5.6 (mmokazanust MaHOMETpa U KOJIMYECTBO OMBITOB 33/IaI0TCS MPETOIaBATEIIEM).

5.7. Pe3ynbTarhl ONBITOB, NOJSyYeHHBIE B 1. 5.5 1 5.6 3aHecTH B Tabnuiy 1.

5.8. OTKJIIOYUTH aMIIEPMETP.

5.9. BBIKITIOYUTH HACOC LIGHTPOOEIKHBIN HACOC.




Tabn.2 — Pe3yabTaThl SKCIEPUMEHTAIILHBIX UCCIIEI0BAHUI

Ne | Ilokazanus ITokazaHus Ilepenan IToka3aHus ITokazanus OTtkpbiTHE
n/0 | MaHOMETpa, | BaKyyMMeTpa, JIaBJICHMUS], amIepMeTpa, BOJIbTMETA, BEHTUJIA,
Pu, Kre/em? P&, Kr/cm? A, M J, A I,B %

8. OBPABOTKA DKCHEPUMEHTAJIBHBIX IAHHBIX




Tabn.3 — Pe3ynpTaThl pacueToB

PacueTtHbIe 0603- | Pazmep- Howmep onsbiTa
rapaMeTphl HaueHHE | HOCTH 3
Ilomaua 3
M
Hacoca Qu /e
[Torepu M. BOJI
Haropa 2h T
ITonusit
Harop Hacoca H M. BOA.
CT.
ITone3nas
MOILHOCTD Nn KBT.
MOIIIHOCTB,
MMOJIBOAMMAS N KBT.
K Hacoca
[Tomuem
K.ILJ. ] %

[To pe3ynpTaTaM pacueToB 3amoaHsAeTCs TabuIa 3 U CTPOSTCS TpaPuKu

xapakrepuctuk Hacoca: H =11 (Q), Nn=1(Q), N=f:(Q) u 1N =1(Q).
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9. BeIBOABI




