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KYPCOBASA PABOTA
IHNPOEKTUPOBAHHUE HIECTEPEHHOI'O HACOCA

1 IEJIb PABOTBI

Ilenv pabomwer — 3akpericHWE, YIIyOJNeHWE ©W  000OUIcHHE
TEOpPeTHYECKOro Matepuana Kypca «O0beMHbIE TUAPO- U MTHEBMOMAIINHBI U
anmapaTthl»; MPAKTHYECKOC MPUMEHEHHE pACYeTOB U BBIBOJIOB; Pa3BUTHE

HWHXXCHCPHBIX HABBIKOB B IIPOCKTUPOBAHUU IT'MAPABIINYCCKUX MAIIIUH.

2 KOHCTPYKIUSA LIECTEPEHHOI'O HACOCA

Ha puc. 1 moka3an mrecrepensslii Hacoc ucnonHenust «III». Hacoc
COCTOMT W3 Koprmyca 1, B KOTOPOM C HEOONBIIMMH TOPLOBBIMH |
pamuambHBIMK 3a30paMH  HaxOAsATCS B 3alCIUICHWH JIBE OJMHAKOBBIC
LIECTEPHHU - BEAYIIasl IIECTEPHS 5 M BeAOMas MIECTEPHS 3, M3TOTOBJICHHBIC
3a0/1HO C BajioM. B kxopiryce 1 BBINOJHEHBI KaHAIBI IIOJBO/a (BCACHIBAHKS) U
orBona (HarHeranust) paboueit xuakoctd. OMOPHBIMU MOBEPXHOCTSIMH Ball-
LIECTEPHH OIMPAIOTCS Ha BHYTPEHHIOIO MOBEPXHOCTh BTYNOK 4, 7 u 13,
KOTOpBIE SIBIISIFOTCS TTOIIIUITHUKaMH CKobxeHust. C ToproB Kopiyc 1 3akpeIT
3aJIHEeH KPBIMIKOW 8 ¢ MpoKIaaKoi 6 u cTOWKOM 26, 3aKperuIeHHBIME OO TaMHu
2. YnnoTHeHHEe Bemylleld Bal-IIECTEPHH 5 — TOPIIOBOE, PACIOIOKEHHOE B
croiike 26. OHO cocronT W3 OpOH30BOro MOMMATHWKA 21 ¢ PEe3HHOBHIM
VIDIOTHUTENbHBIM ~ KoibloM 20, crampHOM msaATel 17, pe3uHOBOrO
yIDIOTHUTENbHOrO Kombla 18, mnpyxwmusl 15, ynopnoro xompma 14,
[MoamsaTank ¢ukcupyercs BuHTOM 19, OT poBOpaunBaHMs cTajdbHAs msTa 17

MMEET BBICTYIH, KOTOPBIM 3aXOMUT B Ma3 BTYyAkH 16. YnopHas BTynka 16



3adukcupoBaHa Ha BeIyIIEH BaJ-IIECTEPHE 5 BHHTOM 24, KOTOpBIH
NpeoXpaHsieT YIOpHYI0 BTYIKY 16 OT mpoBopaumBaHMSI M JOIyCKAaeT ee

NEPEMCUICHUC TOJIBKO B OCCBOM HAITPABJICHUU.

VYinoTHeHue BeAyllel Bal-IIECTEPHU S 3aKpBIBACTCS KPBIIIKOH 22 ¢
MIPOKJIaIKOH 25, 3akperuieHHo# 6onramu 23. J{ist npenoTBpareHns ObIcTporo
W3HOCA TOPLIOBOTO YIUIOTHEHMSI BCIIEACTBHE OOJBIIOrO Tepenana JaBICHHS
Ha HeM, B CTOlKe 26 BBINOJIHEHO OTBEPCTHE, KOTOPOE COCIHMHSET IOJIOCTh, B
KOTOpOH pacIioyiokKeHO YIDIOTHEHHE C OTBEPCTHEM B BEJJOMOH BaJl-ILIECTEPHH,
U Jajiee ¢ KaHaJOM B 3aJJHEH KpbIIIKe 8, U3 KOTOPOro >KUIKOCTh ITONa/IaeT B
pas3rpy304HBI KiallaH, PAaclOJIOXKECHHBI B Kopryce 1 W coeanHEHHBIH C
KaMepol BcachBaHWS. Pasrpy30ouyHbIi KilamaH COCTOMT U3 Iapuka 9,

npyxuns! 10, nmpoxnanku 11 n npodku 12.

Kpome pasrpysounoro kimamaHa, B Kopmyce 1  BBITOTHEH
MIPEIOXPAaHUTEINEHO-TIEPETYCKHOM KIamaH, KOTOPBId COCTOWT W3 cemia 27,
kimanana 29, npyxuasl 30, maiOer 31, mpoknanku 32, KpeIIKA KiamaHa 33,

npokyanku 34, raiiku 35, peryampoBoyHoro BuHTa 36 n Konmayka 28.
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Pucynox 1 — KoHeTpyknust necTepeHHOro Hacoca



3 MPUHIMII JEMCTBUA ECTEPEHHOI'O HACOCA

IMpn Bpamennu mectepeH S5 W 3, B MOMEHT BBIXOHa 3yObeB U3
3aleIUIeHNss B IIOJIOCTH  BCAachIBaHMS 00BEM  MEX3YOOBBIX  Kamep
YBEIIMUUBAETCS], AABICHUE B KaMepax CHIKAETCS, U KHUJIKOCTb, 3aMOIHSSA 3TU
KaMephl, TIepeHOCHTCS 110 neprdepuy BpallaromMHUCs BaJI-IIECTEPHIMU S U
3 B MOJIOCTh HarHeTaHus. B MOMeHT BXoja 3yObeB B 3aLleIJICHHS B TOJIOCTH
HarHeTaHus O00beM  MEX3yOOBBIX KamMep yMCHBINAETCS, JaBJCHHE

MOBBIIIACTCH, U )KUAKOCTb BBITCCHACTCA B HArHCTATCIbHYIO MAarucTpaib.

YV npuBeneHHoro Ha puc. 1 Hacoca TOPLOBBIA W pajnalIbHBIA 3a30pbI
Mexay mecrepHsmMu S5 u 3, Brynkamu 4, 7 m 13, a tacke kopmycom 1
BBINOJHEHBI MMOCTOSHHBIMU. Ha TOpLOBBIX MOBEepXHOCTAX BTYIOK 4, 7 u 13
BBIIIOJIHEHB! KAaHAaBKU [UIS pasrpy3Kd 3amepToro o0beMa MexXIy IBYMS
napaMM 3yObeB, HaXOAAIIMXCS B 3allelUVIeHUH. Ecim He TpHHATH Mep 1O
pasrpyske 3arepToro o0bema, TO IIOCie 3alleMIICHUs KUAKOCTH, JTaBJICHHE B
JTaHHOM 00BbEeMe CHaydaja pe3Ko BO3pacTaeT, a 3aTeM MaJlaerT, ¢ 00pa3oBaHHEM
BakyyMa. OTO NpPHUBENET B OJHOM CIydae K BO3pacTaHHIO HArpy3KH Ha
mectepar 3 U 5, u Brynku 4, 7 m 13, a B mpyrom — Kk kaBurtauuu. Eciu
KaHaBKH BBITIOJHEHB! C OJHOW CTOPOHBI, TO pasrpy3ka OyJeT HeIojHas, U
3anepTeii 00beM OyJeT pasrpykaTbCsl TOJBKO IPU €ro yMeHblIeHuH. Ecim

KaHAaBKH BBITNIOJHCHBI C IBYX CTOPOH, TO pa3rpy3kKka 6yIl€T I10JIHas.

W3 pucyHka BUIHO, YTO BCIIEJCTBUE TIEpETaa JaBJICHUS OyayT UMETh
MECTO TOPLOBBIE U pPAaJUAIBHBIE MEPETEUKH KHUIKOCTH H3 TOJIOCTU
HarHeTaHusi B IIOJNIOCTb BcackiBaHus. Kpome »5Toro, mnepekaunBaemas
JKHJIKOCTH Yepe3 3a30pbl Mexxay BTyakon 13, kopirycom 1 u Basom 5 momnaner

B IOJOCTh YIUIOTHCHHS BaJa, OTKYy/Ja IO KaHaly B CTOMKE 26, OTBCPCTHUIO B



BeﬂOMOﬁ BaJI-ICCTCPHU 3, pasrpy30qH},1ﬁ KiIaliaH nonajact B KaMepy

BCaCbIBaHUA.

Bpamarommasicst BMecTe ¢ BeXylMM BajoM Isita 17 mprokuMaercst K
noarmATHUKY 21 mpyxmHOH 15 M M3OBITOYHBIM JlaBJICHHMEM, KOTOpPOE
MO/ICP)KUBACTCSl B TOJIOCTH  YIUIOTHEHHSI PasrPy30YHBIM  KJIAIlaHOM.
VYunoraenune nogmatHuka 21 u matel 17 ocymiecTBiisieTcst Yyepe3 MOCTOSIHHO

MPUTHPAIOLINECS APYT K APYry TOPLOBbIE NOBEPXHOCTH ITHX AETaseH.

Ha momauy Hacoca OKa3bIBaeT CYIIECTBEHHOE BIHUSHUE 3aIONHEHHE
pabounx BmamuH. JKHAKOCTB, MOCTYMAIOIIAsh M3 BCACHIBAIOIICH IOIOCTH B
MEX3yOOBYIO BIIaJIMHY BpAIIAIOIICHCS IIECTEPHH, MPUOOPETaET YIJIOBYIO
CKOPOCTh TIOCIIETHEH, BCIIEACTBHE 3TOrO TOSBISICTCS HEHTpOOSKHast CHIia,
CTpEeMSIIAsCS BBIOPOCUTH €€ M3 BNAJAWHBI M ITIPEMSATCTBYIONIAs 3alOIHEHUIO

9TOI BIIaAWHBI ) KUJIKOCTBIO.

UroObl JKMIKOCTh HAJEKHO 3alloNHsUIa BHAIUHBL, e¢ aOCOIIoTHOE
JABJICHUE BO BCACHIBAIOIICH MOJOCTU JOKHO IIPEBBINIATH JABICHUE,
cozzaBaeMoe LEeHTPOOEeKHOH cuiioi. Uem MeHblne OyAeT 3TO IpEBBILICHHE,
TEM MEHbIIE OyJeT CKOPOCTh 3aIlOIHEHMS BNAJAWHBI U TEM JIOJIbIIE BIAIWHBI
JIOJDKHBI OBITH COEIMHEHBI CO BcachlBaromed moiocTeio. Ilostomy s
YIIydIIeHUs] IUTaHUS HACOCa JKUAKOCTBIO B HEPEBEPCHUBHBIX HAcCOCaX KaMepa
BCAChIBaHUsI BBIMOIHSCTCSI Ooree mHUpoKoi (C GONBIIMM YoM 0XBaTa), 4eM

KaMepa HarucTaHus.



4 PACYHET HIECTEPEHHOI'O HACOCA

4.1 UcxoaHuble JaHHBIE

Q. — nefictBurenbHas ((pakTHyecKas) mogada Hacoca, Ja/Muk;

P — pabouee naBieHue B HarlopHOW Maructpanu, Mlla,

N, — 9acTOTa BpAICHUS MIECTEPECH HACOCA, 00/MUH,

7o.. — 00bemusl KITJT Hacoca (1, ~0,85+0,95);

Mex. — Mexannueckuid KI1J] vacoca (7,6, ~0,7+0,85).

4.2 OnpenesieHHe reOMEeTPUYECKHAX Pa3MePOB HIeCTEPEH

4.2.1 Onpenenenne MpeaBapuTEIbHOTO 3HAYEHNST MOYJIS [IIECTEPEH

m=(0,24...044)-/Q, , aun.

[MonydeHHOE 3HAYeHWE MOMYIS OKPYIUIIeM JIO  OimKaimero
CTaHAapTHOro 3HaveHus (cM. Tabmuiy 1).
Tab6muna 1
m, mm
0,3 1,0 (2,75) 45 9 16 30
0,4 1,25 3,0 5,0 10 18 33
05 15 (3,25) 55 11 20 36
0,6 1,75 3,5 6,0 12 22 39
0,7 2,0 3,75 6,5 13 24 42
0,8 2,25 4,0 7.0 14 26 45
- 2,5 (4,25) 8,0 15 28 50
W3 tabmunel 1 npuHAMaeM 3HaYCHHUE MOAYIS M = wmwm.



OnpejiesieHre MUPHUHBI HIECTEPHU:
b=(4...9)-m, mm.

HOHy‘IGHHOG 3Ha4YCHUC MU PHUHDBL MEeCTCpHU OKpYTJISIEM a0
OmKauIero CTaHAAPTHOI'0 3HAYCHUA U3 Ppsiada HOPMAJIbHBIX JIMHEHHBIX

pa3mepoB (cM. Tabuuiry 2).

Tab6muma 2
b, mm

5 13 21 29 37 46 58
6 14 22 30 38 48 60
7 15 23 31 39 49 62
8 16 24 32 40 50 63
9 17 25 33 41 52 65
10 18 26 34 42 53 67
11 19 27 35 44 55 70
12 20 28 36 45 56 -

IMpuHUMaeM 3HaYCHHE IIMPHHEI eCTepHd b= wm.

4.2.3 OnpeneneHrie HEOOXOAUMOU TEOPETHIECKOM TTOJaul Hacoca:

Q,= Q% , I/ MUH.

4.2.4 OmpeneneHne yaenbHOH HPOWU3BOIUTEIHFHOCTH IIECTEPEHHOI'O

Hacoca (B cv’ 3a 1 06opom ua 1 v mupuus! 3y6a):

3
Q10 s
b-n,
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4.2.5 OmpeneneHue HEOOXOMUMOIO YHCIA 3yObEB MISCTCPHU LIS
obecrieueHHs TpeOyeMOl yAEeTbHOMN MPOU3BOAUTEIIFHOCTH HACOCA.
Ha nomorpamme 1 (cM. puc.2) ropusoHTaib (' = cm® mepecexaer

IPSIMYIO MOAYJIA M = MM Ha BEPTHKAIH Z =

CHGILOBaTeJ’ILHO, Tpe6yeMa$1 TCOPCTUYCCKAas IMPOU3BOAUTCIBHOCTD

Hacoca NpH 3aJaHHOM 4acToTe BpalleHus N, = 06/MuH W TIPUHSTOH
mmpune 3yba b = MM MOXET OBITh TOJydeHa C HEKOPPUTHpPOBAaHHBIM
3yO0oM Ipu MozysIe m = MM 1 9Ucie 3yObeB Z =

C LCJIbIO YJIYYHICHHUS 3alCIUICHUSA B COOTBCTCTBHUU C ’I‘pe6OBaHI/I${MI/I,
NpEABbABIACMbIMU K mMEeCTCPCHHOMY  HACOCY, OCTaHaBJIMBACMCs Ha
KOPPUTUPOBAHHOM 3y6€, COXpaHdd paCCTOAHUC MCKAY LHCHTPAMU TO KE, YTO
1 TOJYYCHHOC IIpU BLIﬁOpC HEKOPPUTUPOBAHHOT' O 3y63, COXpaHsd paHHEC
MNPUHATOC 3HAYCHHE MOAYJII M = _ mm, a YHUCIO 3y6I>CB YMCHbIIIACM Ha

CIVMHUIY U IPUHUMAEM Z =

4.2.6 OmnpenmereHue  OCHOBHBIX  T'COMCTPHUUCCKHX  pa3MEpoB
3aIICTUICHHSL.

OCHOBHBIE TeOMETPHUECKHE pasMepsl 3anemreHds (cM. puc. 3) u
Ipyrue TmapaMeTpsl Hacoca OIpeneNsieM IMo Tabmuie 3, C y4eTOM paHee

MPUHATOIr0 Yucia 3y6b CB.

TeopeTudeckoe pacCTOSHAE MEXy LIEHTPaMU ILIECTEPEH: A
=__ um

JleficTBUTENBEHOE PACCTOSHUE MEXKIY LIEHTPAMU ILIECTEPEH: A,
=_ um.

JmaMerp HaYaIbHOU OKPYXKHOCTH ImecTepau: d = mm.

JlmaMeTp OKpyKHOCTH T'OJIOBOK 3yObeB mmrectepun: D, =_ wm.

11



I[lo Homorpamme 2 (cM. puc. 4), npeqHa3HAYCHHOW IS
KOPPUTHPOBAHHBIX IIECTEPEH, IPOBEPSIEM YICIbHYIO NPOH3BOJUTEIHHOCT
Hacoca Q'

Homyuaem q' = ea’.

JlnameTp OKpy>KHOCTH BIaJIuH 3yObeB miectepuu:. Dj = MM.
Jluamerp OCHOBHO# OKpyxHOCTH: O, = MM.

OcHoBHOM miar: t,=__ .

VYron 3aneiuieHns epefaun. o= __ 2pad.
[MpoduibHoOE cMmemenne pedku: EM=__ mm.
Tonmmua 3y0a 1Mo HavaJIbHOM OKPYXKHOCTH: S= _ MM.
Boicorazyba: h=__ mum.

Pasmep OnouHo# ckoOBI Ha MBa3yda: M= __ mm.
Tonmmna 3y0a y BEpIIMHBL S, = __ WM.

BoxkoBoii 3a30p MeXy 3yObsmu. A = MM.

CreneHpb NEpeKpuITUs. &=

Teoperudeckass TPOU3BOIAUTENFHOCTE JIIS CIydasl HEHCITONb30BaHUS
3alleMJIEHHOIO 00beMa.

q’=___ ex®(Ivm umapusst- lo6opom); Q' = n/wun.

TeopeTI/Iqecxaﬂ MMPOMU3BOAUTCIBHOCTD JII cirydas IIOJIHOI'O
HCIIOJIB30BaHUSA 3allICMJICHHOI'O obbeMa:

qQ’=___ ex®(Imm umpusst- lo6opom); Q' = /mun.

12
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Pucynok 2 — Homorpamma 1 (onpezenieHue yaenbHOMH

HpOI/I3BOI[I/IT€J'H>HOCTI/I)
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PI/IcyHOK 3- 33H€HJ’ICHI/I€ KOPPUTUPOBAHHOC C IOJIOKUTCIbHBIM

CMCIICHUCM

14



1

Tab6nuna 3 - OCHOBHBIE JaHHBIE PEKOMEH/TYEMBIX ITOJOKUTENbHBIX mecTepeH (& = &, = 0,5)

VYcaoBHBIE Jost mopyns
[MapameTpsr 0603HATCHIS Ju1st MOysist, paBHOTO €IUHULIE m
Uncio 3yObeB z -
TeopeTH4eckoe PacCTOSHHUE MEKTY 4 8 9 10 11 12 13 14 15 =4
ol m = Ap,1'M
HeHTpaMI/I B MM
[leficTBUTENIEHOE pACCTOSTHUE Ay, A, = A, m
ML UCHTPAMU B I 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16
/luameTp HayaIbHOM OKPYXXHOCTHU B _
d; d=d;m
m
JlnaMeTp OKpyKHOCTH T'OJIOBOK B
v P OpyE D1 11 12 13 14 15 16 17 18 D,=D,m
JInameTp OKpY>KHOCTH BIIAJWH B MM Di1 6,747 | 7,716 | 8,690 | 9,668 [10,649(11,632(12,618|13,605| D; = D;;-m
iﬁamp OCHOBHOH OKpYXHOCTH B do 7,5174(8,4572|9,3969110,336611,276312,216013,155714,0954 d, = d,;m
(OCHOBHOI1 LIar B MM t,1 2,9521|2,9521(2,9521|2,9521(2,9521(2,9521|2,9521|2,9521 | t,=2,9521-m
'YTon 3arnereHns epeadu B 2pao o 33°21’/32°157)131°197|30°32"|129%50"|29°14"|28 43"| 2814’ a
[IpodunpHOE cMeTeHHE pEHKH B MM, & 0,6236(0,6080(0,5950|0,5840(0,5745(0,5663|0,5590|0,5526 Em
Tosmna 3y6a 110 HavamLHoil St 1,7166 [1,6971 [1,6813 [1,6682 [L,6572 [L,6478 [L,6397 [1,6327 | s=s;m
IOKPY>KHOCTH B MM
Beicora 3y0a B mm hy 1,0826|1,0725(1,0646|1,0583|1,0531(1,0487|1,0449|1,0418| h=h;m
pasiep Gnowmoi cxobr1 Ha 2 3y6a M 4,9666|4,9702|4,9750|4,98114,9888|4,9982 [5,0070|5,0161 | M = M, m
[TomnmmHa 3y0a y BEPIINHBI B MM Se1 0,1991|0,2481|0,2886|0,3225|0,3517|0,3788|0,4015(0,4210| s,=S,.-Mm
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a1

[pomomxerne TadMHIBL 3

VYcnoBHble s
IMapamerpbt 0603Ha- Jyist MOJTyJIsl, PABHOTO €IMHHUIIE Moy M
YCHUSI
BbokoBoii 3a30p Mexay
3ybbsami (1o ayre A 008 | 0,08 | 008 | 0,08 | 0,08 | 008 | 008 | 008 |A=008m
HaYaJbHON OKPY)KHOCTH) B
MM
CTerneHpb NepeKphITHs & 1,044 | 1,076 | 1,106 | 1,133 | 1,160 | 1,185 | 1,207 | 1,228 &
Pasmepsi|PaccrosHue oT ocu . -
pasrpy- |10 Hauala KaHaBKH Crmaxl 1,77 | 1,75 1,73 1,71 | 1,70 | 1,69 | 1,68 | 1,675 max m
304yHOW |BMM Cmat
l—‘ 4 = ’ )
xanapi || 1YOHHa Ha y4  [,310%[2,310°(3,2:10° 4,010 |4,810° 5,510 |6,210° |,820° | ¥ ~ V1™
KaXJIOM TOpLE B MM y=y’bn
Teopernueckast .
MIPOU3BOIUTENLHOCTD JJIsI 5 5 5 5 5 5 5 S o,
, R R < = < < < ; q’=q%m
CITy4asi HeUCIOJIb30BaAHUS q4 < = D ~ O N ® 3 ,
N < © o S N o x w=0q"bn
3aIeMJIEHHOr0 00beMa B o < o < o« e e, b=
3 re} © ~ ~ 0 @ o S
em”lLum tmpusst- lobopom
Teoperuueckasi MPOU3BOIH- .
TENBLHOCTD JUTSL CITydast 5 5 5 5 5 S S = y w2
. R < < < < < = 2 |q”=q%m
MOJIHOT'O HCIIOJTb30BAHUS q” oS o < @ = @ = 9 o
© ) o) & I © o i |Q7%=q"bn
3aI[eMJICHHOT0 00beMa B oS < = ~ o o e, o
3 re} © ~ ~ 0 @ o S
em” Lum tmpusst- lobopom
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Pucynok 4 — Homorpamma 2 (onpezeneHue yaenbHOi NpOM3BOAUTEIBHOCTH IIECTEPEHHOr0 Hacoca)
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4.3 PacyeTt Kopmyca 1ecTepeHHOr0 Hacoca

Pacuer KopIyca MmEeCTCPpCHHOI0 Hacoca CBOAUTCA K OIIPCACIICHUIO
CEUCHHUII KaHAJOB HA JIMHUSAX BCACHIBAHUS M HArHCTAaHHSI U K pacyery Ha
MMPOYHOCTb CTCHOK KOpITyCa.

Ecm x HacoCy MpCAbABIIACTCA Tp€6OBaHI/I€ O BO3MOXHOCTH
peBepCHBHOfI pa6OTI>I, TO KaMEpbl HArHCTAHNS U BCACbIBAHUA JOJI?KHBI OBITH
KOHCTPYKTUBHO OJMHAKOBBIMHU. HpI/I OTCYTCTBUU TaKOro Tpe6OBaHI/I$I
KaMepa BCACbIBAHUA IO YCIOBUSAM YIYYUHICHHSA 3aIllOJIHCHUS BHAAWH
JACJIACTCA 3HAYUTCIIBHO IUPEC, YEM OKHO HATrHCTAHUS.

Ha puc. 5 moka3zana KOHCTPYKTHBHAs CX€Ma Hacoca € paCIHI/IpeHHOﬁ
KaMepoﬁ BCaCbIBaHUA. Bnarozlapﬂ pacliMpCHUIO0 KaMCpbl BCACbIBAHUA
MOXHO 3HAYUTCIIBHO IIOJHATH pa60qne CKOPOCTH HacoCa, a TaKkKe

YMCHBIIUTD 3aBUCUMOCTDb 00BEMHOTO KHI[ OT BA3KOCTHU XUJIKOCTH.

Pucynok 5 — Hacoc miecrepeHHslii ¢ paciimpeHHONH KaMepon

BCaCbIBaHHUA
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VYron £ (cM. puc. 6), onpeensIomui pa3Mep KaMepbl BCaCbIBaHMH,
npuHrMaercst B mpenenax 45+90°. Ilo ycnoBusM ymydmieHus BXoma M
obecrieueHnst 6ECKaBUTAILIMOHHON PAa0OTHI CIEAYET CTPEMHUTHCS K BEPXHEMY
npeneny 3HadeHus ;. OmHaKo I IIECTEpPEeH C MajbIM YHCIOM 3yObeB U
BBICOKMM JaBjieHHeM Haraeranus yron f; = 90° moxer okazaTbes
CJIMIIKOM OOJIBIIMM C TOYKH 3PEHMs Pa3MEpoB YILUIOTHSIOMEH nyru. B
cilydae TPUMEHEHHUS! pa3rpy3Kd ONOp OT PaAMaNIbHBIX YCHIMHA BEpXHHUI
npezen yria 1 TeM Oonee HempueMyieM, Tak Kak OH INPHUBEJET K OOJIBIINM
yTEUKaM U pe3KOMY CcHIDKeHnto oosemuoro KI1/I.

Ilpy  KOHCTPYMpOBAaHMM  HACOCOB,  NpeIHA3HAYEHHBIX I
nepeKayrBaHus Macia, HepTH M MasyTa, ¢ 4UciIoM 3yObeB Z = 12+13 un
paboTaronyx CpaBHUTEIBHO C HEOONBIINM JIaBICHAEM HATHETaHUS KaMepy

BCaCHIBAHUS YacCTO BBITIOJIHSIOT € yriioM f; = 120°.

Pa3mep okHa HarHetaHus omnpenensiercs yriaoM B, (eMm. puc. 6).
VYron [, Ans peBEpCHBHBIX HACOCOB NMPHHUMAIOT PAaBHBIM YTy fi.

J1y1s1 HepeBepCUBHBIX HACOCOB NMPUHUMAIOT [ < f.

[Tnomaan MPOXOAHBIX CEYCHUIH KaMep BCACBIBAHUS W HAarHCTAHUS
BBIOMPAFOTCS U3 YCIOBUH, YTOOBI CKOPOCTH JIBMYKCHHUS JKUIKOCTH B HHUX HE
TIPEBHIMIAIN TOMyCTUMBIX 3HAYCHUMA. J[J1s1 OOBIYHBIX HACOCOB, paOOTAFOIITIX
0e3 TMOAKAYKH, CKOPOCTH JBIDKCHHS J>KUIKOCTH B KaMepe BCACHIBAHUS
JTOJDKHA HAXOMUTRCS B mpenenax U, = 1+2 wm/c. [lpu pacdere mpoxoIHOTO
CeUeHUsI KaMephl HaTHETAHUS CKOPOCTh HATHETAHUS JOJDKHA HAXOIUTHCS B
mpenenax U7, = 3+5 wm/c Ui HACOCOB HU3KOTO JaBiieHHWs U U, = 5+6 wm/c
JUTSE HACOCOB BBICOKOTO JaBIICHHs. boliee BBICOKHE 3HAYCHUS CKOpOCTEH

MPUHUMAIOTCA U1 MCHEC BA3KUX )KH,HKOCTeﬁ.
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Pucynok 6 — Pacuernast cxema K olpesieNieHHI0 pabounx Kamep

4.3.1 Pacuer mapaMeTpoB KaMephl BCAChIBAHUS

OHpCIleHeHI/Ie 3HAYCHHA yriia Q.

)
%%

o, = arccos , 2pao.

20



HJ'IOHIa,HI) IIPOXOJHOI0 CEYCHMS KaMECPhI BCAChIBAHMS !

3 Q,-10°

2
y MM,
“ u,-60

rae  Ug. — IpUHATAsA JOIIyCTUMAasi CKOPOCTh BCACBIBAHUS KUIKOCTH.

I[J'II/IHa Oy KaME€phl BCAaChIBAHUS .

S, =—%—=, MM,
a,-2

rae a; — muvprHa KaMCEpbl BCACbIBAHUA B OCECBOM HAITPABJICHUM.

IIpuanmaem

a,=b+(4...6), mm.

OmnpezeneHre yria y;, COOTBETCTBYIOMIETO JUTHHE TYTH Sy

3605,

, 2pao.
71 7D P

e

Onpez[eneHI/Ie yria ﬁl KaMEphI BCACbIBAHUS:

By =0, +y,, epao.

JmameTp BcachIBarOIEH MaruCTpau:

d, = 4Ty , MM.
/4
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Ecm JANaMETp BcaCLIBaIOHIeﬁ MarvucTpajn IMojydacTrcs OoJblie

IMUPHUHBI KAMEPbI BCACBIBAHUSA, TO H€O6XOHI/IMO YTOYHHUTL 3HAYCHUC dgc.

HJ'IOHIaZ[I) CCUCHHMS BCACHIBAIOIICH Marucrpaiu:

CKOpOCTI) JKHJIKOCTH BO BcaCLIBaIOIHCI;'I MarucTpanu:

_Q,-10°

u, .= , M/c.
“f,-60

IIpoBepka 1o 1OMyCTUMON CKOPOCTH:

6c.m < uec.t)on .

4.3.2 Pacuer mapaMeTpoB KaMepbl HarHETaHUs

HJIOHI&,HI) IIPOXOJHOI0 CCYCHMUS KaMCPhl HArHCTAHUS .

3
S

rae U, — IpUHATasA J0IIyCTUMAs CKOPOCTh HArHCTAHUS.

JlnvHa nyru Kamepsl HarHETaHUs
S, = —”2 ) MM,
a,-
Ie a, — HIAPHUHA KaMephl HATHETAHUSI B OCEBOM HAIPABIECHUU.

Yr100BI YMCHBUIUTD HArpy3Ky Ha OIOPbI, OKHO HAIrHCTAHUSA HOJDKHO

OBITH Y3KUM U YAJIMHCHHBIM. C oaTOH Xe LSO OJAaHHYIO HICJIb ACIA0T
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HECUMMETPUYHON, CMEIIEHHON B CTOPOHY MEHEE HarpyXeHHOW Belryluen

HIECTEPHHU.

IIpuanMaem
a,=b—(4...6), um.

OmnpezeneHre yria y,, COOTBETCTBYOMIETO JITHHE TYTH Sy

_360-5,

, 2pao.
7D P

V2

e

Omnpenenenne yria f; KaMepbl HATHETaHUS.

B, =0a,+y,, 2pao,
e o, =a,.

JmameTp HanOpHOW MaruCTpan:

Ecm JAUNaAMETP HaHOpHOﬁ MarucTpaliv 1nojay4acTcsa OouiblIe I PHUHBL
KaMCpbl HArH€TaHus, TO HGO6XOHI/IMO YTOYHUTL 3HAYCHUC d”.

HHOIH&HI) CCUCHUA HaHOpHOﬁ MarucTpaniu:

CKOpOCTI) TCUCHUS XXUJKOCTU B HaHOpHOﬁ Marucrpaju:

3
u =910
“7’f,,-60

H.M

, M/c.

IIpoBepka 1o 1OMyCTUMON CKOPOCTH:
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nM — Tm.oon "

4.3.3 Pacuer Ha MPOYHOCTH CTEHOK KOPITyCa MIeCTEPEHHOI0 Hacoca

Pacuer TONMMHBI CTEHOK KOpIyca INPOU3BOAUTCS B OCHOBHOM B
Hacocax MOBBIIIEHHOIO ¥ BEICOKOrO JaBiieHUs. ToMKHA CTEHOK KOpITyca U
KPBIIEK JIOJDKHA HWCKIIIOYMTh BO3MOXKHOCTE HX Jieopmanmu  1mof
JIeCTBUEM CHJI OABJICHHS >KUAKOCTH. Pacuer TONMIMHBI CTEHOK KOpIyca
MIPOM3BOJUTCSA HMCXOAS W3 MAaKCHMAaJIBHOTO JaBJICHUS W BBHIOPaHHOTO
MaTepuaia KopIryca.

MuHUMaIbHBI  HApYKHBI JTMaMeTp KOpITyca ONpEeAeiInM U3
yciuoBUst ~ oOecrnedyeHHss ~ MAaKCHMAaJbHOTO  JIONYCTHMMOI'O  3HA4YEeHUS

HaINpsDKEHUH B CTEHKaX KopIryca!

D2+D,
D’-D?’

K e

O-()on = pn.max : MHa’

rne D, — HapyXHBII quamerp KopIryca;
Pumax — MAKCUMAJIBHOE JTaBJICHUE HAarHETAHUS, Ha KOTOPOE IPOMU3BOJUTCS

CTaTUYCCKOC UCIIbITAHUEC KOPITYyCa.

Dumax =(15...20)-p,,

T/I€ O,y — JAOMYCTUMOE HANPSDKEHUE B CTEHKAaX KOpILyca.
JIst afOMHHHEBOTO IUTBS 0,,, — 25 Mlla, I YyT'yHHOI'O
Ooon = 40 MIla.

HapyxHblii aramMeTp KopIryca IeCTEpEHHOI0 Hacoca:
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4.4 TIpoBepka KaBUTAIIMOHHOI0 3aMaca HIeCTEPEHHOr0 Hacoca

YcnoBue 6eckaBUTAIIMOHHON paboThI Hacoca!

-u
p92p0+pu+Apxae+y 1
2.9

rae pe — AABJICHHUC )KUJAKOCTH B KaMCpPC BCACbIBAHUS, Ha,
Po — MHHHUMAJIBHOC HCO6XOI[I/IMO€ JABJICHUC Ha paanyce OKPYKHOCTU

BIIaIMH 3yObeB 1IecTepHH (JaBJICHIE YIPYroCTH MapoB KUIKOCTH), [1a;

p, =(003...0,04)-10°, Ia,
rae Ap..; — KaBUTAaUMOHHBIN 3anac, /1a;
Ap,,, =(002...003)-10°, Ia,

. . 3.
TIe y — yIeTbHBIN Bec xumkoct, ¥ = 85009000 H/m”;
Ugze — CKOPOCTH JKHIKOCTH BO BCACHIBAIOMICH MarucTpalu, m/c;
Py — JaBJIEHUE OT LEHTPOOEKHBIX CHJI MHEPLMU XUAKOCTU BO BIAJUHAX

3yObeB, [la;

TIe @ — YIJIOBasi CKOPOCTh BpallleHUs MIECTEPHH, pad/c;
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T-Nn
" pao/c.
30 7

=

H€O6XOZ[I/IMOG MHWHHMMAJIbHOC JABJICHUC B KAMEPE BCAChIBAHMS

2
-u
pe :po +pz¢ +Apxae +y—€C 1 Ha‘
2-9
4.5 Mepbl 60pb0BI ¢ KOMIIPeccHeii KIIKOCTH BO BIAAMHAX

3y0beB

B mectepeHHBIX HacocaX HEKOTOPHIH 00BEM >KHUIAKOCTH MOXKET OBITh
3arepT BO BHAJIMHAX MEXITY 3alCIUIIONMMUCS 3yObsiMu. [Ipu BpameHnn
IIECTEpPEH TMPOMCXOANT W3MEHEHHE 3alepToro odbema, YTo NPUBOIHUT K
BO3HMKHOBEHHMIO KOMIIPECCHH XHMAKOCTH. [Ipm 3TOM  TIPOMCXOAMT
TiepeTeKaHne XKUIKOCTH U3 3alepToro oobeMa B 00JIaCTh BCACBIBAHMS, YTO
camxaer obovemHbI KIIJ] Hacoca, a Taxke yBENMYMBACT HArpy3Ky Ha
TIOIIHITHUKH.

Jlia ycrpaHeHns! KOMIIPECCHH UCTIONB3YIOT JIBa criocoda:

— yMeHbIIeHHe Ko duinenTa nepekpoitust 1o 7 < 1,1;

— pasrpysKa 3arnepToro o0beMa ¢ HOMOIIBIO KAHABOK, BHITOJTHEHHBIX

B OOKOBBIX KpBIIIKax Kopiryca Hacoca (cM. puc. 7).
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Pucynok 7 — Pa3rpyska )HIKOCTH B 3aIIlepTOM 00bEME C TIOMOIIBIO

KaHaBOK

3amepthrii 00bEM, YMEHBIIAIOIIMIICS TPH BPAIICHAW IIECTEPEH,

COCIUHACTCA KaHABKOM C ITOJIOCTBIO Har"€TaHus, a yBeJ'IPI‘lHBaIOHIPIfICSI - C

IIOJIOCTBIO BCAaChIBaHUA.
OHpe,HCJ'H/IM Pa3MEphbl pa3rpy304HbIX KaHABOK.

Paccrosane or ocm Hacoca J0 Haydala pa3rpy30qH0171 KaHaBKH

max

b
Coy = K 5 ONPEJICIISEM 110 Tabmuie 3. Cpax = MM.

I'myOuny pas3rpy304HOl KaHaBKM Ha KaXKJIOM TOpLE Takke
OTIpEZIEIIIEM C UCTIONb30BaHNEM Tabmuipl 3; y = MM.

JlnvHa pasrpy304HOil KaHABKHU:

h=12-m, mm.

IMuprna pa3rpy304HOil KAHABKH:

a=(12...15)-m, um.
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4.6 Pacuer geTaseii mecTepeHHOr0 Hacoca
4.6.1 OnpeneneHne OMOPHBIX PEaKINi

HawnbGonee HArpy>kCHHbIMHU  ACTAJIAMHU  MICCTCPCHHOI'0  HACOCa
SABJIAKOTCA €r0  IMOAIIMIIHMKHM, Ha KOTOPLBIC ,HeﬁCTByIOT paanajibHbIC
CTaTUYCCKUE CHIBI P nepernaja AaBJICHUA JKUAKOCTM Ha BHCHIHUC
HUWINMHAPUYCCKUC TMMOBEPXHOCTU MICCTCPHU W MCXAHUYCCKHUC CHJIbL Ft,
O6YCJ'IOBJ'I€HHI)IG peamneﬁ OT Bpallaromerocsi MOMCHTA.

C ydaeToOM CHII pcakuun oT Bpalaromerocs MOMCHTAa
paBHOHeﬁCTByIOHIaH paauaIbHBIX CHUII OIPEACIISICTCS:

— J17151 BEIOMOM IECTEPHHU

P,=085-4p-b-D,, H;
— JUTS BEAYIICH MIECTEPHH

P,=075-4p-b-D,, H,

rae Ap — nepemnajn JaBJICHHS MEKAY KaMepoil HarHeTaHUs U KaMepoi
BcacwiBanus, [1a (Ap ~p,).

OHOpHLIe pcakumn Hanboee Hany)KeHHOﬁ Be}.‘[OMOfI LICCTCPHU.

P

Ry=Re="%) . H

4.6.2 Pacuer BanoOB IIECTEPCHHOTO HACOCA

Pacder BayioB MPOW3BOAT HA CIIOKHOE CONMPOTHUBIICHUE, HA U3THO U
Ha KpydcHHE.

Pacuer moymkeH BKITIOYATE!

— ONpeJICTICHAC HATIPSHKCHUH M3TH0a B OITACHBIX CCUCHHAX C YIETOM

3HAKOIICPEMCHHOCTH HAI'PY3KU U KOHHCHTpAllun HaHpH)KeHHfI;

28



— ompenelieHHWE HauOONBIIMX BEIWYWH IPOTMOa TpH JaHHOM
pacnpeeieHu Harpy3KH;

— BBIUMCIICHHE YIJIOB MOBOpoTa (mepekoca) oceld BajioB B
TIOIIHITHUKAX;

— ONpEeAENCHHE HANpSHKEHWH KPYy4eHHS B ONACHOM CEYEHUM C
YYETOM LUKIMYHOCTH HAarPy3KH M PacueToOM YIJia 3aKpydHBaHUI.

PacueTHOe 3Ha4YeHHe qUaMeTpa Bajla U3 CPEIHEYITIEPOIUCTON CTaIu

TIPY TIEPEMEHHOM HArpy3Ke M CPeIHUX M3TMOArONINX MOMEHTaX

d, =0,12.3,/Nn MM,

rae N — MOIIHOCTH ABUTATENS, KBMm,

3
_ Q100
60-1000-77,
HonyquHoe 3HAYCHUC JUaMCTpa Bajla OKPYIISACM 10 OJIMDKAMIIIET O

0OJIBLIETO CTAaHJAPTHOrO 3HAYCHHS U3 Psiaa (B Mm):
10; 11; 12; 14; 16; 18; 20; 22; 25; 28; 32; 36; 40; 45; 50.

MunuMmanbHast TOJIIMHA CTYIIMIIbI IIECTCPHU:

8rmin = (L4-\d, +12- m—5)-(1+%)  n

I[eﬁCTBHTGHLHOG 3HAYCHHUEC TOIIIMHBI CTYIHLBI IICCTCPHU!

Ecmit 8. < Oepmin, TO MIECTEPHIO U3TOTABIUBAIOT 320JHO CBAJIOM.
Ecm &, > Oemminy TO IMECTEPHIO W BaJl U3TOTABIUBAIOT OTICIHHO.

Hx COCAUHAIOT C ITIOMOIIBIO NIIHUIICBOIO COCANHCHUA.
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Jlis mpuHSTOrO IMaMerpa Baia u3 TaOuuipl 4 BeIOMpaeM pa3Mepsl

MIIHUICBOTrO COCAUHCHM .

Tabnuna 4 - OcHOBHBIE pa3Meph! MPSIMOOOYHOTO IIUTUIIEBOTO

COCIMHCHUA
Jlerkas cepus Cpenusist cepust
2 xdixd, z,,xdixd,
6x23x26 8x46x50 6x11x14 6x26x32
6x26x30 8x52x58 6x13x16 6x28x34
6x28x32 8x56x62 6x16x20 8x32x38
8x32x36 8x62x68 6x18x22 8x36x42
8x36x40 - 6x21x25 8x42x48
8x42x46 - 6x23x28 8x46x54
Ipumeuanne. (z, — uncno uumies; di — BHYTpeHHHWH quamerp uumies; d, —

HapY’KHBIH JUaMETp LIUIHIEB)

HpI/I OIpPCACIICHNN 3altaca MpPOYHOCTU Balid, UMCIOLICTO HIJIMIIEBOC
COCIUMHCHHUE, 3a paC‘leTHLIﬁ JAUAMCTp HNPUHUMAIOT BHy’I‘peHHI/Iﬁ ANaMeTp
HUIUIICB, €CJIN HICCTCPHA U BaJI ACIAKOTCA 3d0AHO — AUAMCETpP BaJjia.

CpenHuil Kpy T MOMEHT:
M, =N '107 , Ho.
0]
MOMEHT CONPOTUBIIEHUS KPYYEHHIO!
W, =02-d*, .

Cpennee 3HaYCHHE HATIPSHKEHHUS KPYUICHHS:

m

MK —6
. =—2.10", MIla.
w

Kp
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Koaddurment acummerpuu 1uKia:

3
n®-cos’a,

LT a(z+)

rae o, = 20°— yrox 3areruieHusi OCHOBHOU peiKH.

Jnst HymeBBIX Koiec Z — JCHCTBUTEIBHOE YHCIO 3YObEB, I
MTOJIOXKUTETBHBIX KOJIEC BMECTO Z HAAO TMOACTAaBUTHh YHCIO HAa CIUHUILY
OoITBIIIe JEHCTBUTEIHHOTO YUCIIa 3YOhCB.

3amac mpoOYHOCTH:

TS
k‘: ,1_rli
@) 1o

rae 7 — npejen tekyuectu (o, = 55 Mlla);
K, — addexTrBHBII KOIPOULUEHT KOHICHTPALMH HATIPSHKCHHUH.

Ilpu pacuere cedeHus, NPOXOMAALIECTO Yepe3 HUMMLIBI K, = 2, mpu
pacuere cpemHero cedenus Bana Kk, = 1.

&— Macturabneii pakrop (&= 0,9);

A — ko3 HUIMEHT, YIUTHIBAIOMNI BIUSHIE KauyecTBa MOBEPXHOCTH
U PYruX TeXHONOTHYecKuX (paktopos (4 = 0,2).

PacuerHsIit 3amac mpoyHOCTH JOMKEH OBITH He HIke 1,3+1,5.

4.6.3 TIpoBepka OUIMIIEBOTO COEIUHEHUSI HA CMSITHE

Opr)KHOC ycuime, nepeaaBacMoe BajioM:

2:M,
P(;Kp :d—p

w

1 Hl

rae d,, — cpeHUi [raMeTp MUTUIIEBOTO COCMHEHNUS;
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HaHpSDKCHI/IH CMSTHS HA IOBEPXHOCTHU LLIULICB:

2-P,,

O-CM = (de—di)'b'O,S'Zm < [O-CM]’

A€  Oponen — HOIMYCKAEMOE HAIPSHDKEHUE CMSITHS JUISl LUTUIEBOTO

coepunenust ([o.,] = 10+14 MIa).

4.6.4 Pacuer NOIIINAITHUKOB KaYeHU !

B miecrepeHHBIX HacocaX MPUMEHSIOT TMOANIUITHUKA KadeHUS |
MOAIIMITHUKA CKOJIBXKEHHS.

JlocTOMHCTBA MOAIIMITHAKOB KAUCHHS :

— BO3MOXKHOCTB TIPHOOPETEHHS NX B TOTOBOM BHJIC;

— OTHOCHUTEIIHAS MPOCTOTa MOHTAXKA.

HenmocraTky MOAIIMIIHUKOB KAUCHMS

— rabapuThl WX 3HAYUTENBHO OONBIIE, YeM Yy TOAIIUITHAKOB
CKOJIEXKEHUH;

— YYBCTBUTEIHHOCTH K MOHTAKHBIM ITOTPEITHOCTSIM.

JloCTOMHCTBA MOAIIMITHAKOB CKOJIBKCHUS

— BO3MOXXHOCTh YMEHBIIIUTH Ta0apuThl HACOCA,

— TIpY30HOABEMHOCTh WX 3HAYMTCABHO OONbINEe, YeM V
MTOJIIIAITHIKOB Ka4YCeHUs, YTO IMO3BOJIET IPHUMEHATh WX B Hacocax ¢
BBICOKUM pa0O9YHM JaBICHHAECM.

B mHacrosmiee BpeMss B HacocaX BBICOKOTO JIABJICHUS HAIILIH
MPUMEHCHHUE WTONbYAThIe TMOAIIMITHAKA, KOTOPBIC OONANal0T MalIbIMH

rabaputamu 1 OOJIBIION TPY30II0bEMHOCTHIO.

32



[MponsBenem pacyer MIAPHUKOBOIO PAAWAIBHOTO  IOJIIMITHUKA
KaueHus (pacyer NMpOM3BOIAT Ui OOJiee HATPYKECHHBIX ONOP BEIOMOTO
BaJja).

W3 crnpaBOYHMKOB TNpEIBAapUTENBHO NPUHUMAIOT — IAPUKOBBII
panuagbHBIA OJHOPSIHBIA MOJIINITHUK KadeHUs!, HauuHas ¢ OoJiee JIETKUX
cepui.

I[OHFOBG‘IHOCTI) NOAMIMWITHUKA.:

rae Cc- JUHAMHYECKasl rpy30I10AbEMHOCTh MOAUINITHUKA,
R - pacucTHasA HArpy3Ka Ha NOAUINITHUK.
I[J'Iﬂ MPAKTUYCCKUX PACUCTOB MOXHO pacCMaTpuBaTh CpPCAHIOIO

BEJIMYMHY Harpy3ku paBHyro 0,9 oT MakcHMaJIbHOI peakiuy OopHI:

R=09-R,, H

4.7 MaTepunajbl 4 TPeGOBaHUS K U3TOTOBJIEHHIO IIeCTePEHHBIX

HaCoCoB

471 Jlng UW3rOTOBIEHUS KOPIIYCOB IIECTEPEHHBIX HACOCOB
WCTIONB3YIOT CJIEAYIONINE MaTepHaibl. Cepble YYTyHBI, aJTIOMHUHHEBBIC
CIJIaBBI, HHOTJ[a OPOH30BOE U CTAJILHOE JINTHE.

Hecrepun ¢ pabounM naBneHneMm a0 8 Mlla W3roTaBIMBAIOT U3
craneit 40 wm 45. Ilpu Oomnee BBHICOKOM pabo4yeM AABICHUH M BBICOKHX
OKPYXHBIX CKopocTsix (Gomee 5 m/c) IuIsi M3rOTOBICHHS MIECTEPEH
npumenstot cranu tuna 20X, 40XH, 18XH, 134, 18 XI'T, 12XH3, DH274,
38XMIOA wu np.
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Banpl 1mectepeHHBIX HACOCOB B 3aBHCHMOCTH OT IapaMETpOB M
YCIIOBHI pa0OTHI JIENAl0T MO0 M3 MPOCTHIX KOHCTPYKIMOHHBIX cranei 40
wm 45, mibo w3 nermpoBaHHbIX ctanmeir 20X, 40X, 12XH4, 12XHBA,
13XHBA u np.

[ecrepun m Bajbl moaBepraroTcsi Tepmoobpadorke. IIpu BeIOOpe
MaTEepHaJIOB Ul M3TOTOBJICHUs JeTanell Hacoca HEOOXOAMMO YUYUTHIBATDH
X TEMIIEpaTypHOE pAaCIIMpEeHHe, KOTOpPOe NpH HENpaBHILHOM BBIOOpE
MOXET TIPUBECTH K 3aelaHMI0 WIeCTepeH WIM K 00pa3oBaHUIO

HCAOMYCTUMBIX 3a30POB B COCAUHCHUSX.

4.7.2 Tlpm W3TOTOBJICHHH KOPIIYyCOB W POTOPOB IIECTEPEHHBIX
HAcOCOB JIOJDKEH BBINONHATHCS ILENbIH  psit  TpeOoBaHuit. OcobeHHO
JKECTKHE  TpeOOBAaHUS  HPEABSABISIOTCS K BBIIOJHEHWIO  HACOCOB
THAPONPUBOJIOB, pa3BUBAIOIIMX JaBieHue Oomee 5 Mlla. Tlpm
W3TOTOBJICHUM KOPILYCOB HACOCOB TAKOr'O THIA HEOOXOIMMO COOIIONATH
CJIEIYIOLINE YCIIOBUSI:

— paccTosHHE MEXIy OCSIMH KOJOAIEB I10A MOAIIMITHUKK U
LIECTEPHU JIOJDKHO OBITH BBIIEpkaHO ¢ TouHOCTHIO * 0,01 A,

— HENEpIEeHINKYIIPHOCTh OCeH KOJOALEB MO IIECTEPHU K TOpLam
pasbema kopryca gonyckaercst He 6omiee 0,01+0,015 am va mune 100 vm
TI0 paanycy;,

— HenapajuIeJbHOCTh OCEH KOJOALEB I0J[ IIECTEPHH HE JODKHA
npeBbrmath 0,01 vm Ha TITyOMHE KOOIIEB,;

— OTKJIOHEHHE OT IIWIMHIPUYHOCTH pPAacTOYEK KOJIOAUEB O
ecTepHd (KOHYCHOCTD, OBaJIbHOCTD, 3aBaJIBI U IIP.) IOIyCKAIOTC He Goree

0,01 »m;

34



— HemapaJuIeNbHOCTh TOPIOBBIX ITOBEPXHOCTEH KopIyca W
OTKJIIOHEHHMSI OT COOCHOCTH KOJIOJIEB IOJ IIECTEpPHH M PacTOYeK IIOA
TTOIIIATHUKY HEe TOJDKHEI ipeBbimats 0,01 v,

— BBIITYKJIOCTh IOBEPXHOCTEH CTHIKOBBIX TOPIIOB KOPITyCa U KPBIIIEK
HEJIONYCTHMA, a BOTHYTOCTh gomyckaercst B npezaenax 0,003+0,05 mm mo
BCell TOBEPXHOCTH;

— KOJIOAUBI MO IECTCPHU BBITOJHAIOTCA 10 CUCTEME OTBEPCTHUS.

473 K mectepHAM HACOCOB TPEABSBISIOTCS  CICAYIOIINE
TpeOOBaHUS:

— O9KCIEHTPUYHOCTb DACIOJIOKCHUSI HA4YaJbHOW OKPYKHOCTH U
OKPYXXHOCTH T'OJIOBOK HE J0KHA ObITh Oombiue 0,02+0,03 i,

— HelapaJuIeNbHOCTh TOpIOB Iecteper — He 6onee 0,005+0,01 auv;

— HENepIEeHAMKYISIPHOCTh TOPIOBBIX IOBEPXHOCTEH K OCSAM
mecreped nomkHa ObITh B mpexenax 0,01+0,02 wmm Ha paccrosHum B
pazuagbHOM HarpasieHHH, paBHOM 50 i,

— HelapajuIeNbHOCTh TOPIOB IIectepeH - B npeaenax 0,01+0,015mm;

— KOHYCHOCTh M OBaJIbHOCTb IIECTEPEH I10 BHEIITHEMY AWAMETPY He
nomkHBI ipeBbimaTh 0,01 auv;

— HECOOCHOCTh IOBEPXHOCTH IOCAJOYHOTO OTBEPCTHUS IO Bal U
BHEIIHEro quamerpa niecrepau — He 6omee 0,015+0,02 .

Jis mectepeH, BBINOIHEHHBIX 3a0AHO C BaJllaMH, JOJDKHA OBITH
BBIJIEp)KaHA COOCHOCTH OIOPHBIX IIEEK C HAapy)KHOW MOBEPXHOCTHIO
3youaroro Berna B npenenax 0,01+0,015 imm. JomycTuMoe OTKIOHEHHE OT
COOCHOCTH OIOPHBIX IIEEK W MOBEPXHOCTH NPHUBOJHOTO Baja HE JOIKHO

npeBbrmath 0,015+0,02 ym.
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474 Tlpm W3TOTOBIICHUM BAJOB HEOOXOMUMO  BHITIONHATH
CIIEYIOIIHE TPEOOBAHMUS

— OTKJIOHCHHE OT IWJIMHIPUYHOCTH Bajla HE JOJDKHO IPEBHINIATH
0,005 mm;

— YHCTOTY W TBEPAOCTh IOBEPXHOCTEH OIOPHBIX IIECK BAaJOB
Heobxoanumo BeIOupath 1mo 'OCTy;

— OmeHNe BBIXOJHOTO KOHIIA MMPUBOJIHOTO Baja OTHOCHUTEIHHO IICCK

He nomkHo ObITh Ooitee 0,02+0,04 rm.

4.8 YIJI0THeHHs 1IeCTePeHHBIX HACOCOB

4.8.1 YnoTHeHNs HEMTOABKHBIX COEIMHEHNM.

JInst repMeTH3alNK  HETOABIDKHBIX COETHHEHHUH (CTBIKOB MEXIY
KOpITyCOM Hacoca M KPBIIIKAMH, MECT TIPUCOCAUHEHHS apMaTyphl, TPOOOK
U Jp.) OOBIYHO TIPUHUMAIOT IUIOCKHME TIPOKIAJKH. ITH MPOKIAIKH
BBITIONTHSAIOT W3 MATKAX MarepuanoB (KapToHa, MPOKIaI0YHOTO WJIH
acbecToBOro Tpecc-Iimana, GUOPEI, TAPOHUTA, KOXH, PTOpoIuiacTa u ap.) u
M3 METAaJUIOB, B OCHOBHOM U3 aJIOMUHUS U MEIH.

Ha puc. 8 nmokazaHbl THTIOBBIC TIPUMEPHI YIUIOTHEHUH TIPU TTOMOIIA

IIJIOCKHUX TTPOKJIa0K.

Pucynok 8 — IIpumeps! TUIIOBBIX YIUIOTHEHUH

HpI/I BBICOKHUX JABJICHUAX MATKasA IIPOKJIaJKa 3aKJIaJbIBACTCA B

BBITOYKY C TEM, yTOOKI OHA HE ObLiIa BHDKATA BHYTPCHHUM JIaBJICHUCM.
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Hanbomee 1mMpoOKO TNPUMEHSIOTCS NPOKIAAKA W3 MSTKHX
MaTepHaoB. AJIIOMHUHHEBBIE W MEIHBIC MPOKJIAAKA HCIONIBb3YIOTCS B
OCHOBHOM B BBICOKOHAIIOPHBIX HAacocaxX, pa3BHBAIOIINX JAaBJICHHE M0
25 MTla.

[Mpoknmangkn #3 METAJUIOB JIOJDKHBI HMETh BBICOKHH MOAYIb
YOPYrocTH Uil BBIACP)KMBAHWS ~ 3HAYMTENBHBIX  YCWIMH  TpH
NIPEIBAPUTEIILHOM CXKaTHM M B TO )K€ BPEMS HE JOJDKHBI OKa3bIBaTh
BBICOKOTO  CONpPOTHBJCHHA  JedopMarmy, YTOOBI HEPOBHOCTH
TepPMETH3HUPYIOIIUX ITOBEPXHOCTEH MOITIM OBITH BBIPOBHEHBI B IpOIecce
IUTacTHIecKoi nedopmanmu.

Bonbiryro Hage)KHOCTh TOKa3ajdd MPOKJIAJIKH B BHIE KOJICI U3
PE3MHBI KPYIJIOTO CEYEHMs. B YIUIOTHEHMSX C pPE3MHOBBIMH KOJBLAMH
TePMETHYHOCTh CO3JaCTCs 3a CUET KOHTAKTHOTO JABJICHHS, Pa3BUBAEMOIO
MIPE/IBAPUTEIBHBIM CKATHEM YIUIOTHUTEIHHOTO 3JIEMEHTA C TTOCIEIYIOMNM
YCHJICHHEM IIJIOTHOCTH KOHTAaKTa B PE3yJIbTaTe IABJICHHS )KUIKOCTH.

Pe3uHOBBIE KONBIA KPYIVIOTO CEUYCHWS] HAJEKHO M JUIMTEIBHO
paborarot npu paBienusx a0 35 Mlla B nuamnaszone temmnepatyp ot -60 1o
+250°C.

JUIi M3rOTOBJEHMS YIUIOTHUTEIBHBIX KOJEI KpPYIJIOTO CEYCHUS
MPUMEHSIOT rpaUTH3NPOBAHHYIO PE3UHY, HEWIOH, (ToporniacT. Xopomme
Pe3yNIbTAThI ITOKA3aJIM KOJIbIIA U3 CHHTETHYECKOTO KayuyKa C COJlep)KaHHEM

18 % axpunonurtpmia u 80 % Oyranuena.

4.8.2 YIIIoTHEHUS IPUBOTHOTO BaJia

YunoraeHus IIPUBOJAHOI'O Bajia (CM. puc. 9) B MECTaXx BBIXOJa €ro mu3
KopIiyca Hacoca MpeCICcaAyroT ciib npeaOTBPATUTD YTCUKH

nepeKan/IBaeMoﬁ JKUJAKOCTU HAPYKYy M HC JOOIYCTUTb MNPOHUKHOBCHUSA
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BO3JyXa B KaMepy BcachlBaHUs. B kauecTBe yIIIOTHEHHH B ILECTEPEHHBIX
Hacocax IPUMEHSIOTCS BOMJIOYHBIE WM (ETPOBBIE KOJbLA, MSTKas
calbHUKOBas ~ HaOuBka  (xyomuyaroOymaxkHas,  acOecrtoBas). s
obecrieueHnst OOJNBIIETO YITIOTHUTENLHOTO 3 QeKTa Koiablla U HaOUBKY
MIPOITUTHIBAIOT BOCKOM, TNapaduHOM, TpaduToM, TycTOH CMa3Kod U

JAPYruMH BCUICCTBAMU.

PI/ICYHOK 9 — YVmnorHenust IIPUBOJAHOI'O BaJia

[Mpumenenne BOWIOYHBIX M (PETPOBBIX KOJIELl OrPAHUYMBACTCS
temriepatypoir 120°C u okpykHO# ckopoctbio Bama 10 m/c. Ilpm stom
BHYTPEHHHUI JHaMeTp KOJblIa B CBOOOJHOM COCTOSIHHUM JOJDKEH OBITH Ha
1+1,5 mm MeHbIIIE TUaMETpa Baja.

Ilpm wncmonb30BaHMM  XJIOMYATOOYMaXXHOM HAOWBKH OKpY>KHbBIE
CcKOpocTH Jomyckarorcst a0 4+5 wm/c. KosdpduimeHt TpeHus mus
xyormaaToOymakHoit HabmBku coctaBimsier 0,06+0,11; nns acGecroBoit

nabusxu — 0,03+0,07.
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B kauectBe HAOMBKM MOTYT TPHMEHATHCS TakKKe TBEPIbBIC
MaTtepuansl. Haumbomee ymorpeburenbHBIM cuMTaercsi (roposnact-4,
XUMHUYECKA CTOHKMHM K JEHCTBHIO DPAa3JIMUHBIX AarpecCHMBHBIX Cpel, He
HaOyxaromyi B JIOOBIX Cpelax M MMEIOMMK O4eHb HU3KUH Koddduiment
tperns (0,004+0,05). Moayis ynpyroctu ero cocrasisier 170 H/u.

Ilpu Oonpmmx pgaBnenusix (ceeime 0,5 MIla) B kadectBe
YIUIOTHEHUH NPUMEHSIOTCS CTaHAAPTU3NPOBAHHbBIC PE3MHOBBIC MAH)KETHBIE
KOJIBLIA.

VYHHBepcaTbHBIMH YIUIOTHEHHAMH, PaOOTAIOMIMMHU MPAKTHYECKH B
moboi cpene npu gasneHusx no 30 Mlla, SBUISAIOTCS TOpLEBBIE
YILUIOTHEHHSI.

Topuesoe ymiotHeHue (cM. puc. 10) cOCTOUT U3 HArpPYKEHHOTO
NPYXUHOW HOAMSATHHUKA, U3TOTOBJICHHOTO M3 MSTKOTO aHTH(PUKINOHHOTO
MaTeprana, ¥ KOHTAKTUPYIOMIEH ¢ HAM TI0 TOPILY CTAIbHON ISITOW BBICOKOM
TBepAocTd. [loamaATHUK OOBIYHO KpEnUTCS B HETOJBIDKHOM KOpITyce, a
I5ITa COCAMHEHA C BPALIAIOMINMCS BAJIOM U MOXKET IepeMEeIaThCs 10 HeMy
B OCEBOM HampasieHWH. JUIsi TepMeTH3aluM IISThl CIYXHUT KpYyIJoe
PE3MHOBOE KOJIBIIO, YCTAHOBJICHHOE Ha Baily ¢ HaTsiroM. IIpu pabore Hacoca
[0 Mepe YBEIMYCHHUS JABJICHHS MEPeKauyMBAEMOM >KHIKOCTH K YCHIIHIO
TIPYXXHHBI, HarpyKaromemy Ty, Jo0aBIsieTCs ycume
HEYpaBHOBEIICHHOTO JIaBJICHUS )KUAKOCTH B KAMEPE CO CTOPOHBI IIPYKUHBI,
Omaromapss 4YeMy KOHTakTHOE JIABJICHHE CKONB3SMIEH mapsl Oyzner

MOBBIIIATHCA HTPOIMOPLUUOHATIBHO YBCIMYCHUIO 1aBJICHUA pa60qef/'1 CpCAabl.
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Pucynox 10 — Cxema TOp1ieBOTO yIUIOTHEHUS

Tpymmecs napsl TOPHEBBIX YIUIOTHEHHH W3TOTABIMBAIOTCA W3
OpOH3BI W CTajM, TEKCTOJNUTA W YYyryHa, IpadUTU3UPOBAHHOTO YINIS H
Opon3sl u T.1. [Ipu gaBnernsx mo 1,5+2 Mlla u cKOpOCTSX CKOJIBKEHUS 10
10+12 m/c B ycnoBUSIX TOCTATOYHOM CMa3Ky NMPHUMEHSIOTCS Mapbl YyryH —
OpoOH3a M 3aKaJIeHHas! CTalb — YYT'YH.

B 3aBucuMocTH OT nepekayrBaeMoi Cpebl MOTYT IPUMEHSITHCS IS
nommsitHuKa: rpadur (st Bogbl), OpoHsa (mis macna), ¢ropomract (s
arpecCUBHBIX M KOPPO3UMHBIX CPEI).

HenapannensHocTh pabodnx MOBEpXHOCTEH TOPLIEBOTO YINIOTHEHUS
nonyckaercst He Bbime 1°, O6uenme Bama — mo 0,24 mwm m mpomonbHOE
(oceBoe) TrepeMenenHne — 10 3 M.

[IInpyHa YIIOTHUTEIHHOTO MOSCKa OOBIYHO BHIOMpAETCsl paBHOM
3+4 mm mns mumamerpa Bama 60+80 am, m 6+8 mm mis mmamerpa Baia

80+100 »m.
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