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Tpybonposogax ([MMT), ycnosua paboTbl KOTOPbIX
MOXHO NPUHATL Kak CpeaHue, Tak Kak UX NPOU3BOACTBO
6bIn0 NpekpalleHo ele B 80-1x rofax NPOLLIOro BekKa.
[1na naMmHapHOro (UNCTO BA3KOTO pexinma TeueHws)
KO3hDULMEHT TpEHMA ONpeaenaeTca TEOPeTUUYECKN B
COOTBETCTBUM C ypaBHeHMeMm [lyasenna:
64
A= Re [2]

rae: Re — kputepwuii (uncno) PeiHonbaca.
OnbITHbIE AaHHbIE CTPOTrO NOAYMHAIOTCA STOMY 3aKOHY B
npeaenax 3HauyeHun PertHonbAca HUXe KpUTUYeCKoro
(Re < 2320).
[pw NpeBbIlWEeHUM 3TOro 3HAYEHNA BO3HMKaeT
TypOyneHTHOCTb. Ha nepBom 3Tane pa3suTuUA
TypbyneHTHOCTM (3000 < Re < 100000) ko3ddrUmeHT
TPEeHWA TakXXe OYeHb TOYHO onpeaenaeTca
Knaccuyeckum ypasHeHuem bnasuyca:

A =0.3164*Re—0.25 [3]
B HeCKonbKo pacliMpeHHOM AnanasoHe Yncen
PenHonbaca (4000 < Re < 6300000) npumeHsaoT
ypasHeHune BTW, TakxKe CTaBlUee KnacCUYeCKnM:

A =1.01*Ig(Re) —2.5 4]
[na 3HayeHnn Re > 100000 npeanoxeHo MHOro
pacyeTHbIX OpMyN, HO NPaKTUYECKN BCE OHM AatoT
OAWH W TOT Xe pesynbtaT [1 - 3].

Ha pmc.1 nokasaHo, kak «paboTaloT» ypaBHeHUA [2 - 4]
B yKa3aHHOM [jnana3soHe yncen PeiHonbca, KOTOPbIN
[OCTaToYeH ANA ONUCaHUA BCEX PeasbHbIX Cyyaes
TeYeHUA XUAKOCTU B rMApaBuyeckn rnagkux Tpybax.
[LlepoxoBaToCTb CTEHKM TPYObI BNUAET Ha
rmapaBnMyeckoe COnpoTUBNEHNE TONbKO NpK
TypObyneHTHOM NOTOKE, HO U B 3TOM Cllyyae, n3-
3a HaNM4KMA NaMMHAPHOIO NOrPaHNYHOro CNoA
CYLeCTBEHHO CKa3blBaeTCA TONbKO NPU Ymcnax
PeHonbfca, NpeBbllLaoLnMX HEKOTOPOEe 3HaYeHue,
3aBucALLee OT OTHOCUTENbHOWN WEePOXOBaATOCTH
&/D, rpe € - pacyeTHan BblcoTa Oyropkos
LWepOXOoBaTOCTH.
Tpy6a, AnA KOTOPOW NPU TeYEHNN XUAKOCTM
BbINOMIHAEGTCA yCNoBKe:
Re <27(£/D)""* [5]

CYMTAETCA TMAPABNUYECKN MafKkon, N KosdduumeHT
TpeHus onpeaenseTca no ypasHeHuam [2 - 4].
[ns uncen Re 6onblue onpeaeneHHbix
HepaBeHCTBOM [5] KO3hOUUMEHT TPEHWA CTAHOBUTCA
BENMYUHOW NOCTOAHHOM M oNpefenAeTcA TONbKO
OTHOCUTENbHOW LWEePOXOBATOCTbIO MO YpaBHEHWIO:

A=(1.74+2xIg(D/2/&)~
KoTopoe nocse npeobpa3oBaHus AaeT:

4 =0.5/(1g(3.7D/&))*  16]
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PUC.1. FTOPU3OHTASIbHbBI HACOCHbIV

HACOCHbIW ATPETAT

ITO HacoC C ABUraTenem (NeKTPUYECKM UV BHYTPEHHErO CropaHus) v
COOTBETCTRYIOLLVM OCHaLLiEHWEM, $abPUUHO CMOHTUPOBAHHbBIM Ha OAHOM
OCHOBaHWW, Ha3blBaeTCA GpyHAAMEHTHOM NAUTON Unu pamoi. OyHaameHTHasA pama
COCTOWT 113 CBAPHbIX AETa/Iel, KOTOPbIE NPOM3BOAATCA Ha METANYPrYecKmX
3aB0/1ax (B TOM UMCIE, U3 NIUTOM CTaNW, LLBENNEPOB U1 T/.), B TO BPEMS Kak
dyHaameHTHas NnuTa NpefcTaBnAeT cobon MOHONUT. HacocHble arperaTbl
MOTYT 6bITb BEPTUKANbHBIMI WM FOPU3OHTaNbHbIMU. [TpUMEpP ropY30OHTaNBHOI
HACOCHOW YCTaHOBKM MOKa3aH Ha pycyHKe 1. XapaKTepHble 3HauYeHWs,
OMUCbIBAIOLLIYIE HACOCHBI arperart, NpuBeeHbl B Tabs. 1. 3To AaHHble, O
KOTOPbIX KaXK/bliA MOCTaBLMK HACOCOB M HACOCHBIX arperaToB MHTEPECYeTCs
nepBooYepeaHo (nepekauvBaeMas Cpefa, ee TemnepaTypa v 3arpsasHeHie,

ATPETAT, YCTAHOBNEHHbIM HA OBLUEM
OCHOBAHWMW

A A

HomuHanbHbIn gvameTp DN (mm) | 10 | 15| 20 | 25 | 32 | 40

50 | 65| 80

METOAbl YnpasneHwus, 1 T.ﬂ.).

1001 125|150 | 200 | 250 | 300 | 350 | 400 | 450 | 500

HomuHansHoe gasnexdme PN (Gap)| 25| 6 | 10| 16 | 25 | 40

63 | 100

TPAHCMOPTUPYIOLLUN CPELRY
TPYBOMNPOBOL

370 cncTema Tpy6, duTnHros. Tpybonposog MoxeT HbiTb
CTanbHbIM, YyryHHbIM MU NNaCTUKOBbIM. XapakTepHble
3HaYeHWA: HOMUHaNbHbIN AnameTp DN 1 HOMUHanbHoe
nasnexue PN.

CUCTEMbI YNMPABNEHUA HACOCHbIM
ATPEFATOM

[Ins obecneyeHna npasunbHoM 1 6esonacHon
IKCMNyaTaLUmm CUCTEMbl OCHEXEHWA, BBOAWUTCA PAL 3alUnT
HaCOCHbIX arperaToB - Ha4yMHaA C NPOCTbIX, TaKMX Kak:
CYXOW X0A, CNOCOBHOCTb BblAEPXMBaTL Neperpysky; 4o
Honee CNOXHbIX, CUCTEM aBTOMATUYECKOrO yNpaBneHns
Ha 6a3e nporpammmpyemblx KOHTponNepoB. Kaxaan
cucTema 6e30nacHOCTN OCHOBbBIBAETCA Ha NOTPEOHOCTAX
[aHHOTO rOPHONBIXKHOIO KypopTa UK CKNOHa.

APMATYPA, UCINMOJNIb3YEMAA ANA
KOHTPOJIA NOTOKA BOAbI

ApmaTypa — 3TO 3/1eMeHTbl HACOCHOW YCTaHOBKM - B
OCHOBHOM: KpaHbl, KnanaHbl, 3aABWXK1 1 GUNbTPbI.
ApmaTypa BbIbMpaeTCa B 3aBUCMMOCTU OT AMaMeTpa
TPYyObl, HOMMHANBHOTO [JaBNEeHWA 1 CBOWCTB
nepexaymBaemoi XuaKoctu. Micnons3yetca ana
yrnpaBneHua yCTaHOBKOW. YNpaBneHne cCoCToUT 13
3aKPbITVA UM OTKPLITUA NOTOKa BO/bI, KOHTPONA
[laBneHus, Temnepatypsl. Ha Kax/om KnanaHe HaxoauTca
CTPenkKa, yKasblalowan HanpasneHve noToka. Knanaw,
CMOHTUPOBAHHbIN HE B COOTBETCTBUM C M300paKeHHbIM

Ha Kopnyce CYMBOJIOM, MOXET NPUBECTI K
NOBPEXAEHMIO UK NONOMKe. XapaKTepHble 3Ha4YeHnA
apmaTypbl: HOM1HanbHoe AasneHue PN, HOMUHaNbHbIRA
avametp DN.

PACMNPEAENEHWUE APMATYPbDI, B

3ABUCUMMOCTU OT HASHAYEHWA

1. 3anopHas (MCnNonb3yeTca ANA OTKPLITUA UK
3aKpbITLA):

a) KnanaHbl (Mcnonb3yloTcA B TPY6ONpoBOAax cpefHero
¥ BbICOKOTO AaBNeHWA, UKW C HU3KUM Y CPefiHUM
YPOBHEM NOTOKa);

6) 3aaBWKKM (YCTaHaBNMBAKOTCA Ha Tpybonposoaax
HW3KOrO 1 CPeAHEro AaBNeHMsA, HO C BbICOKUM
ypOBHEM NOTOKa);

B) KpaHbl (T.e. lWapoBble KpaHbl, UCMOMb3YI0TCA NpU
ManeHbKNX N CPeAHUX NOTOKaX U HU3KOM aBNeHUN).

2. [lpepoxpaHuTtenbHas (AnAa 3aWuTbl OT N3OLITOYHOTO
[aBNEHNA VNN U3MEHEHWA HanpaBneHnA NoToKa):

a) npefoxpaHuUTeNnbHble KnanaHbl, rpy3oBsble;

6) npepoxpaHuTenbHble KnanaHsbl, MPYXUHHbIE;

B) NpegoxpaHuTenbHble KnanaHbl, MembpaHHble;

r) obpaTHble KnanaHb.

MpefoxpaHuTenbHble KnanaHbl AeCTBYIOT TONBKO B

aBapUHbIX cUTyaumAx. ECnn ycTaHoBKa NPaBmnbHO

CNPOEKTUPOBaHa, NPeAOXPaHNUTENbHbBIV KnanaH MoXeT

HUKorga He cpaboTaTb.

3. PerynupoBoyHas (CnyxuT ana ynpasneHus
napameTpamu TPEX BeNNYMH: NMOTOKa, AaBNeHNA 1
Temneparypbi):



























































































































