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NMPEANUCITIOBUE

3ajauM yCKOPEHHOrO COLHAJTBLHO- 9KOHOMHYECKOTO Pa3BHTHA
Hawero obulecTBa, nocrasiennble Ha XXVII cwesae KIICC,
NpeaAycMaTPUBAIOT OOIUMPHYIO MNporpaMMy pacluupeHus H
MOAEPHU3AIMH CYILEeCTBYIOUMX H CO3/1aHNUA HOBBIX [1POMBILIJIEH-
HBIX MPEANPUSTHH, AanbHEHIIero pPa3BHTHA 3HEPreTHUECKOH
0a3bl, HHTEHCHOHKAUHUH CeJIbCKOXO3AHCTBEHHOIO MPOH3BOJ-
CTBa, PACLUHDeHHSA XKHUJAUUHOTO CTPOUTEJLCTBA.

OcymiecTpieHHEe 3TOH NporpaMMel TpebyeT pa3BHTHS REHCT-
BYIOIIWX H CO3JaHHS HOBbIX BbICOKOXD(PEKTHBHBIX CHCTEM NPO-
MbILIJIEHHOT'O, CEeJIbCKOXO3HCTBEHHOIO U KOMMYHAJIbLHOI'O BO-
JOCHAOXK eHUs .

OnHol M3 Ba)KHeEHIINX 3a/a4, CBA3aHHLIX C HHTEHCHBHBIM
pasBUTHEM HapPOJAHOrO XO3AHCTBa, fABJAETCA OXpPaHa OKpPY-
XKawluled cpeabl. Y BesaydeHwe orGopa BoAbl  H3  MNPHPOAHLIX
HCTOYHHKOB, NOBLILIEHHE CTEeneHH ee 3arpsi3HeHysa MnocJie Hc-
NOJb30BAaHHS B NPOMBILLJIEHHOCTH ¥ B KOMMyHaJIbHBIX CHCTeMax
YBEJHUHBAIOT OMACHOCTh 3arpPsA3HEHNs OKPYXKalIHX Hac pex,
03ep, Bojpoxpaumuul. [l ycH/aeHuss OxpaHbl NPHPONBI Ha-
PONHOXO3AUCTBEeHHbIM MJIAHOM MpPelyCMOTPEHO CTPOUTEJIbCTBO
KPYNHHLIX CHCTEeM KaHaJH3alHH U COBepLIeHCTBOBAHHE METOMOB
OYHCTKH CTOYHBLIX BO.

HacocHble cTaHIHH SBASIOTCS BaKHEHIUUM 3J1€MEHTOM COB-
PEMEHHbIX CHCTEM BOAONPOBONa H KaHanu3auuu. MMeHHo uepes
HUX XHJIKOCTH cooObllaeTcsd 3Heprus, HeoOXxoauMas s NOAHS-
THS ee Ha OGONbLIYIO BBICOTY WJAW TPAHCNOP THPOBAHHA HA 3Ha-
YyHTeJbHble paccTosipuA. HacocHble cTaHUMM NPEACTaABIAIOT
cO00 CJIOKHBIH KOMIJIEKC COOpYKeHHi n obopyaoBaHud. [Ipa-
BHJbLHBIA BBIOOD TEXHWKO-3KOHOMHUECKHX [apamMeTpPoB 3TOro
KOMILJIEKCa BO MHOI'OM omnpenensieT HageXXHOCTh U 3KOHOMHYe-
CKYI0 3(DbDEeKTHBHOCTh NOAAYH HJH OTBEJAeHHS BOJHI.

Peannsysa BbiBuHyThii X XVII cve3nom KIICC Kype nva pe-
cypcocGepexenue, MNpH [POEKTHPOBAHWH, CTPOHTEJBLCTBE H
SKCNAYaTAalH HACOCHBIX CTAHUHMH HeoOX0AuMO N00HBATbhCA CHH-

KEeHUsi 3HeprosarTpaT U MaTepHaJOEeMKOCTH CHCTEM BOJOCHAO-
JKeHHA W BOJOOTBEEHMNA.



Kypc «Hacocrble H BO3AYXOAYBHBIE CTAHUMH» BXOAUT B YH-
c10 NPOGHAHPYIOIUX JUCHHILIHE  crneudanbuocTH «BojocHab-
)KeHue W Ka”anausanusa». [IpH H3yueHHH ero CTYAeHTbl JAOJIXKHKE
NPHOODECTH HAaBLIKH NPOEKTHPOBAHHS  HACOCHBIX CTAaHIMIL.
fIBaCch nmepBbLIM MPOEKTOM N0 MNPOMUAHPYIOIIHUM U CLUIIH~
HaM, KYDCOBOM MNPOEKT HACOCHOH CTaHIMH MpPEACTABJIAET CO-
Ooft 119 CTYAEHTOB NOBOJLHO CJOXKHVYIO 3a/1auy.

[IpH BbINOMIHEHNH KypCOBOI'O MPOEKTAa CTYAEHTY KpOMe
MaTepHaJIOB OCHOBHOIO Kypca «HacocHbie W BO31yXOJYBHLIE
CTAHIUU» HEOOXOAUMO MNPHMEHATL 3HAHHUA, NOJYVUEHHBIE B KYyD-
caXx THAPABJIHKH, 3JEKTPOTEXHUKH, APXUTEKTYPLl, uepueHHd
M T. 1. BnepBbie B TAKOM 00JbILIOM O0beMe CTYACHTY NPUHAETCS
paf0TaTh C MHOTOUHMCJEHHOHW CcnpaBOYHOW JuTepatypou. Ca-
MOCTOSITE/IbHOE MPHHSATHE O0BLEMHO-NJIAHHUPOBOYHBLIX P ellleHuH
no pa3Memlennio 060pyAOBAHUS H NPOEKTHPOBAHUIO NOMeLeHH i’
HaCOCHOKM CTAHIMK C napaJjijiejibHbIM BeJleHHeM PacueTOB U Bbl-
JepyYHBAHHEM 3CKHM30B fAB/AAETCH, KaK [OKasbiBaeT OIBIT, Ca-
MBIM CJIOXKHBIM  371eMEeHTOM KYPCOBOIO NpoekTHpoBanusi. Oco-
6oe BHHMaHHE JOJNKHO OBITh VieJeHO TeXHHKO-3KOHOMHYecC-
KOMY OOGOCHOBAHHIO MNPOEKTA.

Hacrosauee nocobue a0/KHO AaTh CTYAEHTY NpeAcCTaB/IeHHe
O NOCIeI0BATE/NbHOCTH BLINOVIHEHHA paloT MPH KYPCOBOM MpO-
€K TUPOBAHWHU, O PElleHHH OTAENbHBIX 3a4a4 H UX B3aHUMOCBA3H
B MPOEKTE.

KypcoBoe npoekTHpoBaHue, B OT/IHYHE OT P eaJbHOTO, Np efl-
1oJ1araeT HEeCKOJbKO VIPOMIeHHYIO MOCTAHOBKY 3ajlauH, coKpa-
lHeHHe HCXOJHBIX JAaHHbIX, MeHee JieTaJibHYyI0 pa3paboTKy pana
BONpocoB. OnHOH M3 OCOOCHHOCTEH KYPCOBOI'O MNPOEKTHPOBA-
HUS ABJASeTCSd OorpaHHueHHe BHAOB pacCMaTpUBa€MBIX Hacoc-
HbIX cTaHIMii. B noco6ue BKJOUYEHBI BOMPOCH NPOEKTHPOBANYUS
HacocHBbIX ctanvuuii | noanrema c 3a60pOM BOABl W3 OTKPLITHIX
BOJIOH CTOUHHKOB, HacocHbIX cTayuui Il moamemMa M riaBHBIX
#JIH DANOHHBIX CTAHIUH OTBOJA CTOUYHBIX BOJA ropoja.

IIpu paboTe Haj KypCOBBIM IPOEKTOM CTYAEHT CHayaJa J10.1-
}KEeH O3HAKOMUTHLCA ¢ coAep:kaHHeM riaB |—3 HacTosuero no-
cobud, a 3aTeM NepernTH K rsame, C1€ paccMaTpHBaeTcda pac-
4eT HACOCHOW CTAHIMH 3aAaHOro BapuaHrta. lIpu peleHun KoH-
KPeTHBIX 3a4auy B NPoeKTe HeoOXOAUMO OnsiThb obpaimarthbes K
COOTBETCTBYIOIHM MNaparpacdaM NEPBLIX TPpeX IJiaB.

3aBepluaeTcs KypcoBoe NPOEKTHPOBAHHE ONpeeeHHEM TEeX-~
HUKO-3KOHOMHYECKHX MoKa3aTeJed HAaCOCHOW CTaHLHH.



CNTABA

THibl HACOCHbIX CTAHUMH

§ 1. Ha3HaueHMe HACOCHLIX CTAHLMM.
OcHoBHbie TpeOoBauKy, npeabABNseMmble
K Mx oGopypnosBaxmMio M pabore

THn ¥ YHCJIO OCHOBHBLIX H BCAOMOTATEJIbHHBIX HAaCOCOB, CO-
CTaB MNOMeIleHHH H Habop BCHIOMOraTesJLHOro O0OPYAOBAHHA,
KOHCTPYKTHBHBbIE OCOOEHHOCTH H NpenbaAB/sieMble K HaCOCHOMH
CTAHIHH TeXHOJOrHueckHe TpeOOBaHUA 3aBHCAT OT €€ Ha3Ha-
Yy eHHS.

B 3aBHCHMOCTH OT NepeKauHBaeMOH XHIAKOCTH HACOCHbLIE
CTaHIMH NOAPAa3/e/fAlOTC Ha BOJAONPOBOAHHE H
CTAHUHH CHCTEeM BOJOOTBeAeHHs (KaHanHu3a-
LIHOHHbIE).

[Jo cBoeMy Ha3HAUeHHUIO H pacnOJIOKeHHI B oOfllell cxeme
BOACCHAGXEeHHA BOJAONPOBOAHBIE HACOCHBIE CTAaHUHW nNojpasje-
Jasiorca Ha craHuuMH I noavema, 11 ¥ nocaeaymouux noabeMos,
NoBLICHTE/IbHBIE B UMPKyJasiuHoHHble (puc. 1, a, 6, 8, 2).

Hacocrsie cmanyuu [ nodsema 3abupaioT BOAY H3 HCTOYHH-
Ka W MNOjAI0T €€ HAa OUUCTHBHIE COODYXKEHUS HJIH, eC/IH He Tpe-
6yeTcsa OYHCTKA BOJH, B AKKYMYJIHpYVIOLIHE €MKOCTH (pesep-
Byapbl YHUCTOH BOJBI, BOACHaNopuble 6aluHH, THAPONHEBMAaTH-
geckHe 06akH), a B- HEKOTOPHIX caydasiX HeNOCPeACTBEHHO B
pacnpeae/uTeIbHYI0 ceTb. XapakTepHOH OCOOEHHOCTBHIO Ha-
cocnblX cTaHIMA 1 noabema gBisiercs Oovie€ HWJAH MeHee paB-
HOMEpHasl ojadya B TE€YEHHE CYTOK.

HacocHee cmanyuu {1 nodsema nopatoT BOAY NOTPebHTENSIM
¥3 pe3epBYapoB 4HCTOH BOJbI, KOTOPLIE NO3BOJSIIOT PEryJHpo-
BaTb nojauy. [logaya HacocHbix cTaduuid |1 nognema B TeueHue

CYTOK HepaBHOMepHAa. Ee n0o BO3MOXHOCTH NPUOIHNKAIOT K
rpachuKy BOAONOTPEOaeHUA.

Ilogvicumenvrsie HacocHvie cmarnyuw (CTAHUMH NOAKAYKH)
npenHasHAuyeHbl /11 MOBLIICHHS HANopa Ha y4aCcTKe CeTH WM
8 BomoBoje. OnM 3abupaioT BOAY He U3 De3epByapa, a H3

TPYOONPOBOJOB U MO3TOMY He MOTYT CaMOCTOATE/NbHO peryJiu-
poBaTh MNoOjauy.

[{UpKYsrsaluOHHbIE HACOCHbIE CMAXYUL BXOAST B 3aMKHYThIE
CHCTEeMHl TeXHHUYEeCKOIo BOJOCHAOXKEeHHS1 npOMBILLJIeHHBIX npej-

NPUSATHH H TEIJIOBBIX 3JIeKTPOCTAaHUWHU. Ha 3THX CcTaHUUAX MO-
}KeT YCTAaHABJIUBATLCA HECKOJIBKO I'PYNN HACOCOB: OHA — AJIf

nojauu OTpabOTaHHOH BOJBl Ha OXJaXKJaiollHe, ApPYyras — Ha
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Puc, 1. ITpunnunuansiyble cXeMbl KOMIOHOBKH HACOCHBIX CTAHLHA pa3iHYe
HOTO Ha3HAYCHUS:

@ — | nogvpemMa 43 OTKDPHITOrO BOAOHCTOYHHKA; O -~ ]l nogbema; 8 -— noBoILH-
welhHO;, & — UUPKYJASUHOHHOH; O — BOZOOTBedeHHA; [ — Bojoszalop; Z —
€aMOTeUHble BOLOBOALI, 3 -—— BOJAQIPHUEMHO-CeTQUHBIH KoJaonel, 4 -— BCaCHLIBalIfue
TPpyOnl; & — HacocHad CTaHUHSA;, 6 — HAMOPHLIE BOJOBOAH, 7 — OYHCTHLIE CO-
OpYXKeHHA, &8 — pe3epByaphbl aucTOol BOALI, 9 — noTpelbuTesH TeXHHUYECKOH BOXbLIY
10 — npueMible KaMmepsl; [/ — oXJaXxpawilMe HJAH OYHCTHBIE COOPYXEHHdA; /2 —
caMoTednnlfli KoajexTtop; /3 — noMen(eHHe pPeLIeTOK

OYHUCTHbIE YCTPOHCTBA, TPEThd — A/ BO3BPpaTa MNOATIOTOBJICH-
HOH BOJbI K MPOH3BOACTBEHHBIM YCTaHOBKaM.

Hacocroie cmanyuu cucmem 8odoomeederus (puc. 1, d) npen-
Has3HaueHbl A1 MOAAYH CTOUHBIX BOJ HA OUMCTHBLIE COOpYKe-
HUs. PaldOHHBIe HACOCHBLI€ CTAHUHM BOJOOTBEIEHMHS YacTo repe-
KayMBalOT CTOKH He HEMOCPEeACTBEHHO HA OUHCTHLIE COOpYxe-
HUSI, a U3 OJHOro OacceifiHa KaHaJH30BaHHS BJPYIro#, KOria
coelHHeHHe OacCeHHOB CAMOTEYHBIMH KOJIJIEKTOPaMH Helese-
Coo06pasHo.

OcoObli BHA HACOCHBIX CTAHUHWA [PEeACTaBIAIOT CMaHyuU
048 nepekauusarus ammocgepHsix 600 (Ha ceTH JIHBHEBOH Ka-
HanH3alluKH), 0Ca0Ko8 U uaa (Ha KaHAAWU3AIHOHHBIX H BOAOMNPO-

BOJHBIX OYHCTHBIX COOPYIKEHHUSIX), A2PECCUBROIX NPOMbLLUACHHbLX
CIMOYHbIX 600,



[lo cTenedH obecneueHHOCTH NOAAUYH BOJAbLI HACOCHBIE CTaH-
IIHH NOAPA3NeNIOTCa HA TPH KAaTETrOpHH.

| kameeopua NONyCcKaeT nepepuiB B nojaue BOAbBI TOJNbKO HA
BpeMs (He 6oniee 10 MUH), HeoOXoauMOe i BRIKJIOUeHUA TTOBP €X-
JCHHBIX M BKJIIOUGHHS pe3epBHBbIX 3JieMeHTOB (060opyHOBaHHA,
apMaTtyphbl, TpYOGONpPOBOAOB), H CHHMXEHWEe [10JauH BOAbLI HA XO-
3 CTBEHHO-NHThEBbIEe HYXNbl He 6onee 30 % pacueTHOro pac-
X0Ja U Ha MPOU3BOACTBEHHLIE HYX/LI 10 Npeaena, yCTatioBJieH-
HOIo aBapHHUHLIM rpadpukoM paboTbl OpeAnpUATHH, NPH JUIH-
TeJILHOCTH CHHXeHust He foJsee 3 CyT.

/1 xamezopusa nonyckaeT nepepbiB B nofaye A/s NPOBENeHNs
peMoHTa He OoJsiee, yeM Ha O 4, a Ha KaHaAM3aUHOHHbLIX CTaH-
LHAX — Ha BpeMs, oO0yCJIOBJAEHHOE aKKYMYJUPYIOULEH BMECTH-
MOCTBIO TOABOAALIUX CETeH, W COOTBETCTBYWILEe CHHXKeHHEe
nojauu He 6osee, yem Ha 10 cyT.

I1] Kameeopus nonycKaeT nepepbiB B nojaue He boJiee, ueM
Ha 24 4 U COOTBETCTBYIOILEE CHHIKEHHe NoJayd He Oosiee, yeM
Ha 15 cyT.

K I KaTeropun otHocsTCS HacOCHbIE cTaHLMH, 00 CTYKUBAIO-
LHe TeXHUYeCKHd BOJONPOBOA H CHCTEMbl BOAOOTBEAEHHS clle-
I[MaJbHBIX MPOM3BOACTB;, CHUCTEMBI BOJNOCHAOMKEeHHSI H BOJOOT-
Be/leHUS! HaCeJIeHHbIX NYHKTOB € YHCIOM XKHUTeNeH CBbille
50 000 uyen. (OpHEeHTHPOBOYHO, MAKCHMaJsbHOE CYTOYHOE BO-
nonotpebaenne cBuine 40 000 M*); momarcimye BoAy HeENOCpen-
CTBEHHO B CeTb MNPOTHBOMNOXKAPHOIO H 0ObEeIHHEHHOTO XO3sH-
CTBEHHO-NIPOTHBOIMNOXKAPHOIO BOJONPOBOMOB.

Ko Il kateropuu OTHOCSITCS HAaCOCHbI€ CTaHLHH, 0OCAY-
JKUBAIOIHE BOAONPOBOJ HACEJEHHBIX TYHKTOB C 4HCJOM KHTEe-
gert ot 5000 no 50 000 uyen., ecau nogauya BOALI HA MOXKAPOTY-
[lIeHHe BO3MOXHA M NMPH BPEeMEHHOH OCTAaHOBKE 3THX CTaHILUH;
HACOCHBI® CTAHLHUH CHCTEM BOAOOTBENEHHUSI Hace i eHHBIX NYHKTOB
C TeM K€ YHCJIOM XKHTEJIeH, eCau aKKyMyJupyiolass BMeCTH-
MOCTb NOABOARUIMX ceTed obecneynBaeT TpPpHEeM CTOKOB Ha Bpe-
MS OTKJIIOUEHHA CTAHUMH [PH DPEMOHTEe, HACOCHbl€ CTaHIHH
BOJIONPOBO/IOB HACENEHHBIX MNYHKTOB C YHCJAOM XKHTEJEH JIo
500 uen. (OpHEHTHPOBOUHO, MAKCHMaJibHOE CYTOYHOE BOAONO-
tpeGaenrie we Gosiee 3000 M°) u gpyrux o6LEKTOB, YKa3aHHHIX
B HopMax (n. 2.11, npumeuanue 1 [3]).

K 111 xareropuu OTHOCATCHA HACOCHBbIE€ CTAHLUWKA CHCTEM BO-
JOOTBEeHHs, O0C/YyKHBAIOIHE HACe/NeHHble NyHKThl C YHCJOM
kuteneid a0 500 ges., U HACOCHBIE CTAHLMH MOJHBOUHBIX BOJO-
{IPOBOJOB.

K HacoOCHBIM CTAHLUMAM DPA3JWUHBIX KaTeropdd MNpeabsiB-
JAIOTCA COOTBETCTBYIOUIHE TPeOOBAHHS N0 HAOEHHOCMU IHep-
2oobecneverus (A HacocHeIX ctaHuu#i [ w Il gRateropuu noa-
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Tabauua I, Yncno pesepsrBIX RJAIOYEHHE HE MeHee, YEM K

arperaToB, yCTaHABAHBAEMbIX B JIBYM He3aBHCHMBEIM JIIT),
BONONPOROAHBIX HACOCHBIX CTAHUMAX
ARpOBIA no KanumaasHocmu Coopy-

— . \‘-Iﬂc.nﬂ peaepsumx arpera.  HMCCHUU, NO pe3epgy mex-
&HHT{KEEJEEEFE' | TOB B HACOCHLIX CTAHUHAX Hoﬂoeuwcxaeo Oﬁopyaﬂﬁﬂ-

TOB OJHOH ""—‘“_'T—“"r‘ = Hus.
T eon 'Ir’éﬁﬁ tero- | eropmn OT KaTeropuu Hacoc-
sl HOH CTAHIIMHK SABHCHT YHC-
o 6 o 1 1 JIO DE3EpPBHBIX arperaTop
69 > | _ (taba. 1), uHcnO Beach-
Cuwlize 9 2 2 - BAlOIMX H HAMOPHBIX JH-

HHH H pacyeTHble pacXo/khl
AN HUX, KOJHYECTBO H pasMellleHHe€ 3aloPHOM apMaTyphl Ha
BHY TPUCTAHIHOHHBIX KOMMYHHKalHSAX.

Hapany c o6GecneyenreM Hanopa ¥ nopadH, NpemycMoT)eH-
HHX rpadHKOM BOAONOTpEOeHHs HWJH BOHOOTBEAERHS, H YIOB-
Ne TBOpeHHeM TpeGOBaHHH no GecnepeGOHHOCTH paGoOThl, IPH COOPY~
XKEeHUH H 000PyA0BaH{H HACOCHBIX CTAHIUH HeoGX0HMO NPH HaH~
MEeHbLIUX 3aTpaTaX HA UX CTPOUTENHLCTBO H 3KCIyaTanuio obec-
neyuBaTh KOMQPOPTHBHIE yCJIOBHA paboThl 00CIYXKHBAICLLETO
(1epCcoHaJa, IUHpOKOEe NpPUMEHEHHe ABTOMATHKH M TeJjeMexa-
HUKH.

He caenyer ponyckaTth H3J/HiNeCTB B COCTaBe ¥ pasMepax
COOpYIKEeHHH, KybaType 34aHHH, OCHOBHOM H BCIIOMOraTeJLHOM
o00OpyOBaHHH, apXHTEKTYPHOM OdopM/IeHHH. B TO e Bpems He-
O0XOAHUMO YUHTHIBATh, UTO COCTAB COOPYXKEHHH H 000pya0BaHuS,
TAK K€ KaK H BCA CXeMa BOJAOCHA0XKEHHUA HWJIH BOJOOTBENEHHUS
B I[&I0M, JOJIKHBI OTBeuaTh YycjaoBHaM Oyaynied sgcnyaaTta-
IIHH NIPH BO3pacTalolHX o0beMax BoaonoTp ebvieHHss. KoHCTpyK-
UMA HACOCHOM CTaHIUH AO/MXKHA peaycMaTPUBATL BO3MOXKHOCTh
MOJEpHH3AlLHH H pacClUHpPeEHHs], 3aMeHbl  yYCTaHOBJIeHHOIrO 000-

pyAoBaHHs Ha Ooviee MOLIHOE, ofecrneyHBaiolllee yBeHuYeHHE
nojay ¥ Hanopos.

§ 2. Tunbt M KOHCTPYKUMM HACOCHBIX CTAHL MM

CTPOHTENBCTBO HACOCHOH CTAHUMH [IOJKHO BHINOJIHSTHECA
B Han0O/1€€e KOPpOTKHE CPOKH MPH BO3MOXKHO MEHbLIeH erg CTOH=
MOCTH C NpliMeHeHHeM COBEPLIEHHOI0 CTPOHTENLHOrO 06OpY-
JIOBaHHSI H NepelioBblX METOAOB Tpyna. B cBA3H C 3TUM B KOH-
CTPYKUMAX HACOCHBIX CTAHLMH JO/KHBI OPHUMEHAThCH YHHbH-
[IHDOBAHHbIE CTPOHTE/bHLIE JlieTa/ U C pDasMepaMH, KpaTHBLIMU
CTPOHTENbHOMY MOAYAIO (6 M) MM €ro 4acTaM.

B cocTtaB coopyxXeHH# HacocHoH CTaHIMH Kpome MalUMH-
HOTO 3a/1a, B KOTOPOM DasMeElaoTCH HacoChl, MOI'yT BXOAHTb:



g ctaHHd | noabema — BOmO3a00OpHBIE  COOPYIKeHHS,
BOJIONPHEMHHKH H KaMepbl I1epeKJ/IOYeHHH,

g ctannuit 11 nogbemMa — pesepByapbl uHCTOH EOABI M Ka-
Mepbl MnepeKaIoUEHHH;

IR UMPKYJALMOHHBIX HACOCHBIX CTaHUUH -— BOJAONpHEM-
HHKH H Kamepbl nepekJodeHHH,;

IS HACOCHHIX CTAHUKMU CUCTEM BOMOOTBEACHHA — NIPUHEM-
Hble pe3epByaphbl ¢ pelleTKaMH.

DneKTpHYecKoe X03aUCTBO H TpaHchopMaTOpHAS MNOACTaH-
[IM5 MOTYT pacfnoaaratbeCd B OJAHOM MOMENleHHH C MallHHHLIM
3aJI0M HAH OblTh BbIHECEHHbIMH B OTAEJIbHO CTOdllee 3aHHue.

B 3aBHCHMOCTH OT NOPHPOAHBIX M MNPOH3BOACTBEHHLIX YcC-
JIOBHH HEKOTOpble W3 BhilllellepeuHCIeHHbIX COOPYXEeHHH MO-
TYT GYHKUHMOHAABRO O0ObERHAATLCA WJIH OTCYTCTBOBATH B CXe-
M€ HAaCOCHOH CTaHIINHY.

Hacto MAalMHHBIE 3474 HACOCHOH CTAaHIMH OObLeIHHAEeTCHd
B OIHY CTPOHTEJILHYIO KOHCTPYKIHIO C BOJONPHEMHHKOM (Ha-
cocqbie cTaHldd I mogbema) WM C MPHEMHLIM pe3epByapoM
(HacocHble cTAaHLUMH BOJOOTBEJEHHA). TakHe HaCOCHbLIE CTaHLMH
HA3LIBAIOTCA  COBMEUULHHOIMU.

B 3asucumocmu om muna wacocno2o obopydosarus pasJiH-
JalOT HACOCHbIE CTAHIHH C MOPHU3OHTAJAbHLIMH H BepTHKa/bHbI-
MH, I1eHTPOOEXHBIMH U OCEBRIMH HaCOCaMH.

ITo pacnoaodcenuro HACOCO8 OMHOCUMENbHO YPOBHA 600bL 8
8000eMe, NPUEMHOM pe3epeyape uau pesepgyape 4ucmod eoodvt
Pa3/IMYalOT CTAHUMH: C HACOCAMM, YCTAHOBJIEHHHIMH C M0JIO-
KHTENbHOH BBICOTOH BCAChIBAHHS; C HAacOcaMH, YCTaHOBJeHHBI-
MU ¢ noanopoM (noa 3asiMB).

ITo pacnoaoennro MAUWIUHHO20 300Q OMHOCUMENEHO NOBEPX-
HOCMU 3eMAU HACOCHBIE CTAHUMH OBIBAIOT: HAa3€MHbLIE, YaCTHY-
HO 3arayOnennbie (moaysaray6ieduble); 3aryyOjaeHHble; Moa-
3E€MHHIE.

B HazemHbix HACOCHBIX cCMAHUuUsAx OTMeTKAa foJia MallWHHOIO
3ana ompefeasieTcss NJaHHPOBOUHBIMH OTMETKaMH OKpyXKato-
nei seMau. B 3THX cTaHiugaX NpH HeO6XOAUMOCTH IIperycMaT-
pHBaeTcs Bbe3d aBTOMOOMJIST B MalIMHHHK 3aJ, H HACOCHl K
MeCTy YCTAHOBKH MOryT ObiTb MOAAHbI [OABEMHO-TPAHCNOPT-
HbIM 0GOpYIOBaHHEM HENOCPEeACTBEHHO € Ky30Ba aBTOMOOHJIA.

B noaysaeaybaerHslx HacocHbix cmanyusx N0a  MallHHHOTO
3a71a 3aryy0OieH MO OTHOLIEHHIO K MOBEPXHOCTH OKPYKalolleH
3eMJH. XapakTepHOH OCOOEHHOCTBIO TAKHUX CTAaHUHH fABJIsET-
C51 OTCYTCTBHE 1epeKPhITHA MEXKAY epBbIM 3TAXOM H MAIHHHBIM
3a1oM. OAHO H TO K€ NOABEeMHO-TPAaHCNOpTHOEe O0OpyJOBaHHE
00CAYKYBaeT MOHTAXHYIO NJOWAAKY HA YpoBHE MEPBOro 3Ta-
JKa U 3arsy6/eHsbll MAlUMHHBIK 3aJ.



OcoBeHHOCTHIO 3A2AYOAeHHbIX HACOCHBLX cmaHyul sBAsIeTcs
HaJIMyHe nepeKpblTUA MEXAYy MAIUWHHBIM 3a/0M H [1€PBbIM 3Ta-
xKoM. [IpocTpancTBO HAA MalMHHBLIM 3aJ10M B 3ar/1y6J1eHHBIX Ha-
COCHBLIX CTAHLHAX HCMOOJb3yeTcHa A5 pasMelleHHs BCnoMmora-
TeNbHBIX nomenleduid. [Ipu Goabluom 3arsy6sieHHH HacCOCHBIX
CTAHUHH (IIaXTHbLIH THI) MEXAY MAlLUMHHBIM 3aJ70M H NOBepX-
HOCTHIO 3eMJH MOTYyT YCTpaMBaTbCHd JONOJHHTEJbHBIE [O]-
3eMHbIe 3TaXKH, HA KOTOPBIX pacnojiaraeTcs BCIOMOTaTebHOE
000pYynOBaHHE.

[1o03emHbie HACOCHBIE CMaHyULL DACHONONKEHB! [OJHOCTHIO
noa 3emsiell H, Kak IPaBUHJIO, HE HMEIOT HA3eMHOH YacTH (Bepx-
Hero crTpoeHus). OHH HEBeJAWKH H ynpaBieHHe UMH aBTOMAaTH-
aupoBanHo. [loa3emHbIMH, HanpuMep, MOTYT NPOEKTHPOBATh-
CAd CTaHuMK 3a0opa MOA3eMHBIX BOL.

[10 hopme nod3emHod 4acmu 6 naaHe HacOCHbIe CTaHUUH MO-
YT OBITb: MNPAMOYTO/NIbHBIMH, KPYIJIBIMH, 3JJHIITHUECKHMH R
C/I0KHOH KoHdHurypauuu. lIpamoyronbuas ¢opma obecneuu-
BaeT JIyulllie YCJOBHS Ui CTPOMTENbCTBA KaK MOA3EMHOH, Tak
H HaJ3eMHOM 4aCTH U3 YHHOUUHUDPOBAHHBIX AeTaqnel. KpyrJaas
U 3aaunTHYecKas (opMbl NO3BOJSIOT Jierie BOCOPHHHUMATH
FHAPOCTaTHUECKOE JaBJieHne U JlaBieHHe FpyHTa 6e TOHHBIMH U
)Kes1e300e TOHHBIMH KOHCTPYVKUHAMH [IO3€MHOM YacTH, a TakK-
K€ BeCTH CTPOHTEJNbCTBO ONYCKHBIM CIOCOOOM.

110 xapakmepy ynpasreHusa HaCOCHbI€ CTAaHLUMHU MOTYT OLITh:

C PYYHBIM YyOpaBJeHHEM — BCE€ HWJH 4YacTh onepanud no
ynpapJeHuio arperaTaMi NpoOU3BOJASATCA 00C/AYKHBAIOLIHM M1ep-
COHAJIOM;

aBTOMaTHUECKHE -— BCe OlepanyHd [0 BKJIOUYEHHIO H BhI-
KJAIOUEHHI0 arperaTtoB MPOHW3BOAATCA aBTOMAaTHUECKH B 3aBHCH-
MOCTH OT YPOBHA BOAbl B e€MKOCTSX, [aBJieHHs HJH pacxoja
BOAbI B TPYOONPOBOAAX,

oJiyaToMatHyeckHe — HAaCOCHBIH arperaT BKJIIOYaeTCs WJIH
BLIKJIIOUAETC OT ©IMHUYHOW KOMaHAbl, 3a4aHHOH 3KclyaTta-
LIHOHHBIM [E€PCOHAJIOM, a BCA NaJibHEeHINasi paboTa BBLINOJIHAET-
CA aBTOMaTHYEeCKH,

C NUCTAHUMOHHBIM ynpasJeHHeM — YIpaBJeHHe HAaCOCHOH
CTaHUHEeHd NPOU3BOJHTCA H3 JHCNETYEPCKOTrONYHKTA, 3HAUH TEC/Ib-
HO YJa/eHHOro OT CTaHLHHU.

[IpyucTynas K npPOEKTHPOBAHHIO, CTYAEHT AOJMXKEH BBHIOpaTh
COOTBETCTBYIOMMUN THN HACOCHOH CTAHIHH. DTO PelLUeHHE MOXKET
KOPP eKTHpPOBaTLCA B Npollecce npoekTHPoBanHd. Ha npakThKe
TOT WJIH HHOH THUII HAaCOCHOHM CTAHUWH OOLIYHO BLIOMDAIOT Iy-

TeM TEXHHKO-3KOHOMHYECKOTO CPABHEHHUA HECKOJbKHX BapHaH
TOB.
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(TTABA 2

OCHOBHOE M BCNOMOTIATEJIbHOE OBOPYAOBAHME
HACOCHbIX CTAHLMH

§ 3. Tunbl OCHOBHLIX HACOCOB

B HacoCHBIX CTaHUMAX, pa3padaThiBaeMblX CTYAEHTAMH B
KYPCOBOM MpOEKTe, MNPOEKTHPYIOTCA, B OCHOBHOM, LEHTPO-
OeXKHbie HaCoCHI.

Ha BoponpOBOAHBIX CTAHUWAX OOLIYHO TPHUMEHSIIOT HACOCH
oflllero Ha3HauyeHHsi, AONYCKAIOUIHE IMepeKayHBaHHE BOJALI C
TemnepaTtypoit A0 85 “C U ¢ coaepXaHHEM TBEPIbIX BKJOYEHHH
1o 3 r/a, pasmepom He Oosee 0,1—0,2 wmw.

Ha BomonpOBOAHBIX HACOCHBIX CTAHUMSIX yallie BCero yc-
TAHABJHBAIOTCA TOPH3OHTAJNbLHLIE HACOCH JBYCTOPOHHErQ BXO-
na tana I, a npu nogauax po 0,08 m%/c — KOHCOJIbHEIE HACO-
cbl THa K. Ha 3arayGaeHHbiX HACOCHBIX CTaHUMsX I noabema,
COOpYXKeHHe KOTOPhIX B YCAOBHSIX OJM3KOrO 3ajJeraHua rpys-
TOBLIX BOJ 3aTPYJAHEHO, INHPOKO IPUMEHSIOT BEP THKAJI bHbIE 1 eH-
TpoOeKHble Hacockl THNA B. DT0 mo3BosisieT yMeHBIIHTh MJ0-
[11ab MAIIHHHOTO 3aJ1a, YACLI€BUTh CTPOUTENLCTBO H YAVUILIHTh
Yy CJIOBHSA 3KCIJyaTalUy BoIHECEHHbLIX Ha MEePBBIH 3TaK 3J1€KTpo-
aeurateneii. [pu Goapinx nopadax (Beimie 1 M%/¢) M NpH Hano-
pax oT 4 10 25 M MOTYT NPUMEHATLCSI OCEBLIE€ HACOCHL.

B HacOCHBIX CTaHUUAX CHCTEMb! OTBeAeHHs ObITOBLIX CTO-
KOB, KaK MpaBHJO, ycTaHaBauBaloTesi Hacockt tHna CJ (cTou-
nole auHaMmuyeckue) uau CUB (To ke, BepTHKaJbHbIE), TPEA-
Ha3HAUEHHble IAs [epeKauuBaHHs cTouHbix Bojg ¢ pH = O...
...8,5, nnotnoctoio ao 1050 kr/m®, temnepatypod ao 80 °C u
collepKaHueM adpasuBHBIX uacTHU no oowemy no 1%. Ha na-
COCHBIX CTAHUHAX CHCTEM BOJOOTBEJEHUSI B HEKOTOPLIX CJAyyasixX
MOTYT ObIThb NPHMeHeHbl I'PyHTOBhie Hacockl THNaA I'p u I'pVy.

DKCNAyaTauMoOHHbIe CBOMCTBA YKa3aHHLIX HACOCOB OMNpeje-
NSFOTCA MX OCHOBHBIMM MapameTpaMmy: nogaued @, nanopowm f1,
KI1I Hacoca 7, MouiHOCTBEIO Hacoca N, JonyCTHMOH BakyyM-

O

METPDHUECKOH BLICOTOM BcacChiBaHHsi g, WK JONY CTHMBIM

KaBHTALHOHHBIM 3amacoM AR™". BaxHbiMu XapakTepHCTHKaMHU
HACOCHOTO arperara fBIsIOTCS YacToTa BpalleHHst ero pabo-
Yero Kosieca f U HanpsiKeHue NPHBOAHOTO 3/E€KTPOJBHTATEs
U. Cneayet NOMHHTh, YTO NapamMeTPul 11eHTPOOEKHLIX U OCEBhIX

pon

nacocoB H,n, N u Hia (AR™") nake npH noCTOSTHHOM 4acToOTe
spauienys pabouero KoJseca NepeMeHHbl M 3aBUCAT OT NOAAYH
Q. I'padbuky 3aBUCHMOCTH OCHOBHBIX NapaMe€TpPOB Hacoca OT
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Puc. 2. XapakrepHCTHKH LieHTpobeXHoro Hacoca

nojlau¥l  Has3blBalOTCa xapakmepucmuxkamuy Hacoca (puc. 2).
[lenTpoOexHble H OCEBBIE HACOCHI aBTOMAaTHYE€CKH pearupyroT
HA U3MEeHeHHe nojaud, H3MeHsiss COOTBeTCTBYIOIIMM 00pasoM
Harnop. XapakTepHCcTHKH HAacoCOB CTPOATCHA NO pe3y/JbTaTaM
HaTYPHBIX HCNBITAHHH. XapaKTepHCTHKH IPHBOAATCA AJs On-
peneseHHON 9acTOTH Bpanienus padouero Koseca. Ha rpaduke
4acTO NPUBOAATCS XapaKTePUCTHKU J/isi YMEHBUIEHHBIX (00-
TOUEHHRIX) JAHaMeTpoB pabouero Koieca, Obo3Hauaemble OYK-
BpaMu a, oO.

Touka xapakrepuctTuku H = [ (Q), OTBeyawllas MaKcCH-
MasibHoMY 3Hauenuio KI1I, HasbiBaeTcsi oNTHMAJNbLHOH DEXHM-
Ho#t Touko#. CooTBeTCTBYIOIME el nofava ¢p U Hauop H, Ha-
3HIBAIOTCH ONMUMAAbHLIMU napamempamu Hacoca u ¢ 1977 T.
BXONAT B 0603HAaueHHe Hacoca, Touka, cOOTBETCTBYIOMAA Aed-
CTBUTEJNBHOMY pexHuMy paboTel Hacoca,— paboyasi TOUKa, HE
BCErJa copnajaeT ¢ ONTHMAJbHOH, HO JO/IKHA, 10 BOSMOXKHOCTH,
6BITH 6/1H3KAa K nefl. Mcxona U3 ponyctumoro yMenbllenus KIT/E
Ha XapaKTEPHUCTHKAX YaCTO BbIAEASIOT pabouyio 4YacTh, B npe-
JeJ1ax KOTOpoii U Jo/IPKHEl HaXONUThCA pabouHe TOYKH Hacoca.

XapaKTepHCTHKH HACOCOB PUBOASATCA 3aBOJAMH-H3TOTOBH-
TeJNSIMH, KaK NpaBuJo, s uucToi  BOAe! Temnepatypoi 20 “C

PU HOPMaJIbHOM aTMOCHEpPHOM JaBjieHHH Ha OTMETKE YPOBHS
MHPOBOI'O OKeaHa.
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Puc. 3. O6uinh Bun B rabaputhHute pasmepsl Hacocos thna K (CH, I'p)
C 3JIEKTPOABHraTe/JsiMHU

LUentpoGexHbie KoHcoybHBIe Hacock THNA K 1 KM. 3Tn Ha-
COCbl — TrOpH30HTAaJIbHBIE, ONHOCTyNeH4YaTble, ¢ PabOYHM KO-
JIECOM OJHOCTOPOHHEIO BX0OJa, KOHCOJILHO PACNOJIOXKEHHBIM Ha
KoHlle Basia Hacoca (pHc. 3). Hanmopumih natpyGok Moxer
ObiTh IOBepHYT Ha 90, 180 u 270° B 3aBHCUMOCTH OT Y CJOBHR
KOMIOHOBKH. (MaskKa NOAUIMIHUKOB — MXHJIKas.

KoHconbHBIE HACOCHI BHIMYCKAIOTCA JBYX MOAMHKALMA:
coOCTBEeHHO Hacoc Oe3 aBurartens — K, coelMHsieMBIH C ABUTra-
TeJem ynpyroi MypTOH, W B MOHOGJIOUHOM HCMOJMHEeHHH — KM.

KoHconbHBIE HaAcOochl MapKHpylOTcess Tak: nocie G6yke K
Hat KM B gucsimtene ykasana nopaua, M¥/4, a B 3HaMeHaTene—

Hanop, M, HanpuMmep, K-160/30. Cpogueit rpadux nonein H =
= [ (Q) nacocoB K u KM npuBenen ua puc. 4, pasmepnl Ha-
COCOB — B npuwi. 4, a TeXHHYecKHe XapakKTepHCTHKH — B
tabn. 25 cnpaBounuka [15].

LlenTpoGexHbie HACOCH C JBYCTOPOHHHM NMOABOJOM BOABI K
pabouemy koJsecy THna Ji. Hacocel 3T0r0 THna —ropusoHTasb-
Hble, ONHOCTYINEHYaTbie, C MOJYCOHPAJbHEIM MOJLBOAOM BOJRL.

19 7 4 " =7 %5
y Il..====—-nll.===|-.

o4 1 11y Ll
§ 567810 15 20 30 40 506080100 150 220 300 QY

Puc. 4. CBoauuifi rpaduk noJseii Hacockoro Tuna K (KM)

13



s BRI B I i I o e

3 . - | = |1

T 7405060 67 100 #0200 300 400500 800 1000 m'mmma /e
0602 03 Q4 Q6 081042 1520 30 40 60 80 100 QmucHy

Puc. 5, CBoannlit rpaduk nosell nacocos tuna [l

Kopnyc Hacoca 4yryHHbIH, UMeeT FOPHU3OHTANBHBIH pa3beM B
MJIOCKOCTH PACHOJIOKEHHSI OCH BaJsa, YTO [O3BOJISET NPOH3BO-
JMTb Pa30OPKY U PEMOHT Hacoca 0e3 1eMoHTaxa TpyOonpoBOLOB.

Hacocel ¢ IBYCTOPOHHHM HOABOAOM MapKHPYIOTCA GYKBOIi
I, nocne 6yKBbl IPUBOASATCS JBE LH(PLI: MepBasi YKasbiBaeT
noxavy, M>/u, BTOpasi — Hanop, Hampumep J13200-75. Csoa-
HBIH rpa@uk nojedl HacocoB THNA [| nmpHBejeH Ha pHC. 5, HX
XapaKTePUCTHKH — B NPHJ. 1, a raGapuTHbie pasmMepbl MOXKHO
npuHUMaTthe no taba. 4 u b cnpaBounuka {15].

BeprTukanbHbie HeHTpOOeXKHbie Hacocel THnAa B. Cpoell KoOH-
CTPYKLHEH 3TH HacCOChl HANIOMHHAIOT KOHCOJNLHBIE, pacHofN0-
)KeHHble BepTHKa/JMbHO (pHuc. 6). IlpuBoanbie aBUraTed Haco-
COB Y CTaHAJHBAKOTCA HA OaJIKaxX HaJ HacOCaMH, YTO YMEHBLIAET
noTpebHyio maoillafgb nosa MAmMHHOTO 3ada. [ loAUHMHEKH
HaCoCOB THNA B ¢ pe3HHOBBIMH WM JIUTHODOJEBLIMH BKJAbI-
I0aMH CMa3biBalOTCsl NepeKayuBaeMoi BOJAOH, €C/IH CofiepKaHUe
B HEH B3BEIIEHHbIX YaCTHLL He Gosee 50 Mr/n npu foNyCTHMOI
HX KPYUHOCTH H a0pa3suBHOCTH. [lpu mepekauwBaHuu 3arpsis-
HEeHHOH BOJABI NMOALIMNHHUKH JOMKHBI CMA3bIBATLCS TeXHHYECKH
YU CTOH BOJIOH M3 ClellMaNbHON CUCTeMbl BOAONPOBOJA.

Hacocnl tHnma B ¢ nopaueit no 4 m%/c uMelor Ha Kopryce
CiielliasbHbl€ Jlallbl, ¢ MOMOLLbIO KOTOPLIX OHU Kpensitcst K QyH-
NaMEHTHBIM NJHTaM, 3aaHKepeHHBIM B O€TOoH [0Jila HACOCHOMH
CTAaHUMH. Y OOJiee MOLUHBIX HACOCOB KOPMNyC JO MOJIOBHHLI 3a-
JuBaeTcss O€TOHOM. ¥ HacocoB ¢ nopaueii 1o 4 M%/¢c Bona K BXon-
HOMY M0aTPyOKY MMOJABOJMTCH 4Yepe3 BCACHIBaIOIIee YyTYHHOE
KOJIEHO, Yy OCTaJlbHbIX HAaCOCOB — [10 OeTOHHOH BcachIBAIOLLEH
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Tpybe. OTBOAUTCS BOJAA MO HAMOP-
HOMY pacloIOXEeHHOMY TOPH30H-
TaJlbHO NaTpyOKy.

Hucao, crosiiiee nepea Map-
Ko B, ykaswBaer nuameTp Ha-
nopHOro naTpyobka, MM, a Moce-
JyIOIMEe JBe LH(PpLl O03HaAYalOT:
nepBasi — Iojauy, M>/¢, BTopas —
nHanop, M. CBoaHbIA rpaduk nosael
HaCOCOB THNAa B npuBeeH Ha puc. 7,
XapaKk TepUCTHKH OTAEeNbHBIX HACO-
COB — B NPHUJ. 3, a pa3Mepsl — B
npu.a. 2.

Hacocel ans  nepekaunBaHus
CTOYHOH XHIKOCTH JHHAMHYECKHe
tuna CJ1. D710 neHTpobexHbie Ha-
cocbl ¢ paboYUM KOJ1ecoM OIHOCTO-
ponHero Bxoja (I OCT 11379-80).
DTH HACOCH BbIYCKAKOTCA YEeThl-
pex BHAOB: TIOPHU3OHTAJNLHEIE U
BepTHKaJIbHbIe OJHOCTYIEeHYaThIE,
MOJIYNOTPYKHBIE U ABYXCTYllEeHua-
Teie. lak Xe, KaK B KOHCOJIbHBIX
Hacocax, HAnopHHLH natpybok Ha-
COCOB MOXKeT ObiTb NOBEPHYT HAa
90° B moOYyI0 CTOPOHY.

15 oxnaneHust ¥ THADaBJH-
JeCKOro YIWIOTHEHUS CaJlbHUKOB
K 3THM HAcoCaM MOABOJAHUTCH TeX-
HHYecKasi BoJa ¢ HanopoM Ha 2—
3M Bblllle Hanopa, pPa3BHBAEMOrO
nacocoM. K xpynHoraGapuTheiv PHe. 6. I'abapurhbie pasmept

BepPTUKAJbHHX HacOCOB THMNA
HacocamM TeXHH4UYeCKasd BOoJa IoAa- B(C’HB) C SJIEKTpOABHIaTE-
BOAHTCS ¢ H3OLITOUHBIM HANOPOM  Jismwu
10 M. KOHCTPYK THBHO OHOCTYI€H-
yaThle TOPH30HTAJbHbiE H Bep THKaJAbHEIE Hacoch cepuu C/l Ha-
NIOMHHAIOT, COOTBETCTBEHHO, Hacockl THIIOB K u B (puc. 3 u 6).
bykebi [Tu B, BXoasiuine B MapKHPOBKY Hacoca, 0603HayaoT
MOJYINOTPYAKHOH HJIH BEP THKAJ bHLIH THII, LHPPLL B YHCIUTENE —
nojgavyy, M°/4, B 3HaMeHaTese — Hamop, M. [las aByXcTyhes-
yaThiX HAaCOCOB K 0003HaueHHto fobapasieTéss uudpa 2. Hanpu-
Mep, TOPH3OHTANBHBIA ABYXCTYNEHYaTHIH HAcoC ¢ mnojayen
540 M¥*/y u Hanopom 95 M ob6osnauaerca CI 540/95-2. CroaHbI/
rpabuk nonel HacocoB tuna C/L u C/AB npusenen na puc. 8§,
XapaKTepHCTHKH OTAENbHBIX HAaCOCOB — B [pPHJ. D, a pa3me-

[5
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Puc. 7. CBoaubift rpaduk noJgelt nacocos tina B

pbl — B npun. 4. lLITpuxosbIMH  JIHHHAMH Ha pHC. 8 noKa3aHHl
IoJI1 HACOCOB, BHINYCK KOTOPHIX €lle HEe OCBOEH,

Beptukansubie Hacocel CAB npuMmensiiorca Aas nepeka-
gUBaHHA OOJbIIMX PAaCXOA0B CTOUHOH XKHAKOCTH. Pasmepnl Ha-
cocoB CIB npuBenennl B npui. 2.

pyHTOBBIE HACOCBl. JTH HACOCHI MOXHO, NPH HeobXoauMo-
CTH YCTAHABJAUBATH B HACOCHKIX CTAHLUSIX CHCTEM OTBeAeHUs Obl-
TOBLIX CTOKOB. [lo coBMeljeHHbIM Ha pHC. 9 rpadukaM CBOAHHX
{10Jied TPYHTOBHLIX HACOCOB (CIVIOLIHbIE JIMHHH) U HaCOCOB THNA
CIL (uTpuXxoBbLIE) BUHO, UTO B HEKOTOPEIX CJY4asaiX rpyHTOBLIE
HACOCHI NMepeKpriBalOT 00/1aCcTH, HE OXBAYEHHbLIE€ MNOJISAMH HaCO-
eop C/I.

['pyHTOBHle Hacochl THNA ['p — LEeHTPOOEKHEBIE KOHCOJILHbIE
OJJHOCTYNeH4YaThle, KOHCTPYKTUBHO HAINOMUHAIOT HACOCHl THIA
K (puc. 3). I'pyHTOBBIE HACOCHI IpEAHA3HAYEHE] VIS nep eKayH-
BaHUs ruapocmeceil (nyabnbl) ¢ TBepAbIMH BKJ/IOYEHHSIMH Ya-
CTHLL IPYHTA. XapakTep nepeKauuBaeMOH KHUJKOCTH 06y CJI0B-
JUBAET HEKOTOPhLIe KOHCTPYKTHBHBIE OCOOEHHOCTH, YMEHbillalo-
e U3HOC Hacoca: OoabliiMe 3a30pbl, YAPOLLEHHHHA npodHIb
JonacTe paGouyero Kojeca, MeHblilee HX 4UCI0 IDTH 0coOeH-
HOCTH NPUBONAT K cHuxenuio KIII, KoTOpeM y rpyHTOBBHIX
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Puc. 9. CBoanbifi rpapuk noaeid HacocoB tuna I'p

HacoCcoB MeHblue, ueM y HacocoB K uam CJI. Hacocwi THNA
I'pY —rpyHTOBBIE C YBEJHYEHHBIM NPOXOJAHEIM CEYE€HH eM HMEeIOT
AUHAMHYECKHE XaDAKTEPUCTHKH HECKOJILKO Xy, 4eM HacOChl
tina Ip.

Uucrasa Boja, noaBoauMas IUIst OXJAXKAEHHUS H VIJIOTHEHHUA
CaJbHHKOB, CIYXKHT OIHOBPEMEHHO /st MMPOMBIBKH. NpPOCTPaH-
CTBa MeX1y pabouyuM KOJlecoM U KpBILIKOH Hacoca. Hanop Tex-
HHYECKOH BOJABI JIO/IKeH ObITh Ha 5—10 M Bhile Hanopa, pa3Bu-
BA€MOTI'0 HACOCOM.

XapaKTePHCTHKH OTAESJIbHBIX HACOCOB INPHBOAATCA B
npuJa. 6, a paamepsl — B npuJ. 4.

§ 4. Buibop 0CHOBHbIX HACOCOB, ABMraTeneH
M X KOMMOHOBKA

BuiGop Hacocos. OrnpenenuB notpebHble (HOMHHAaJILHEIE)
pacuyeTHble Hamop M noaauy Hacoca H, u @, ofpamanTes K
CBOAHBLIM TrpadukaM I[oJIed HAaCoCOB COOTBETCTBYIOUIETO THIIA
(puc. 4, 5, 7, 8 u 9), PaGoune 30HBI KaXaoro THNIOpa3Mepa
HAacOCOB, BBINYCKaeMBIX OTeYeCTBEHHOH MNPOMBILLIEHHOCThIO,
npejicTapdeHbl HA 3THX rpadUkKax B BHAe KPHUBOJHHEHHbIX INa-
pasaesorpaMvoB. BepxHsisi JHHHA KaXXAOro noJs — xapak-
TEPHCTHKA Hacoca ¢ HanOOIbLIHM, 8 HHXKHAA — C HaHMEHBLUUM
3aBOINCKHM JHaMeTpOM pabouero KoJeca.

OnpejeauB MapKy Hacoca, 6osee HoApoOHbLIe CBeAeHHS O HEeM
1 ero XxapakKTepHCTHUKAaX OTLICKHBAOT B [PUJIOKEHHSIX K Ha-

cTosiuled padorte, B KaTajorax, B CIPaBOUYHOH nuTepaTyfe
[14, 15, 17, 18l
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XapaKTepHCTHKH HacocoB THna /Iu B Bapua. 1 v 3 npuso-
AATCA B BHIE TalOJ/HU, BhIpaKalolUIUX OCHOBHEIE TE€XHHYECKHE
loKasaTteny AN TpexX 3HauyeHWH nojayd Hacoca. [lo 3THM paH-
HbIM CTPOSITCA COOTBETCTBYIOUIHE IpPadHKH.

Hamop noapobpanHoro nacoca npu nojgaue @, HA0J1XKeH ObIThb
paBeH TpeOyeMOMY pacueTHOMY Hanopy f1, WJIH NPEBOCXOAHTH
ero He 6onee, ueM Ha 10% . Ecau 310 yesioBH e He o0ecneuHBaeT-
¢s1, nmpuberaloT K o0Touke pabouero KoJseca.

HonycTamas BeqduynHa o6TOUKH paboyero KoJjeca H QopMy-
Jbl U151 nepecyeTa pabouyuX XapaKTEpUCTHK 3aBUCAT OT KO-
UnHueHTa OLICTPOXOJHOCTH HAcCoCa

-
n, = 3,65 210, (1)
P
rne 7 — gyacToTa BpauienHust pabouero Kosaeca Hacoca, 06/MHH;
Q, — nojaya B ONTHMaNbLHOH TOuYKe, M®/C (I HACOCOB C JBY-
CTOPOHHHMM [O/1BOAIOM NPUHHUMaeTCsi I0J0BHHA nojauw), H, —
Hauop B ONTHMaNbLHOH PEXHMMHOH TOUKE, M.

Jlony cTHMO€e MaKcHMaJbHOE 3HaueHHue 00TOYKH KOJeca 11 eH-
TpobexxHoro Hacoca: gas n, = 60...120 20—15 %, as n, =
= 120...200 15—10 %, ana n, = 200...300 10—5 %.

Qopmynbl A nepecuera XapaKTEPUCTHK NPH 0O0TOUEHHOM
KoJIece:

i n, << 160 st ng > 150
Qgﬁ . Dnﬁ y Qﬂﬁ M(DDG )2_
Q D H ~—\ D .
2
Hﬂﬁ Dﬂﬁ 2_ () Hnﬁ Do . (3)
H:(ﬂ)’ HE(D)'

[Ipu o6Touke pabouero Koaeca ¢ n << 150 cOOTBETCTBYIO-

IIHE pEXKHUMHbIE TOYKH CMeELAloTCcA MO KBajgpaTHYHBIM napabo-
Jlam

H = kQ2. (4)

[Ipy ponHoM nomoOHMM HACOCOB TOUKH, Jexallde Ha 5THUX
napaboJsiaX, JOMKHBI XapakKTepu3oBaThbcss OAHHaKOBBIMH KIT/I.
[Ipak THKOI ycTaHOBJeHO, uto ansa n, = 60...120 KI1/1 ymens-
mwaetcss Ha 1 % na kaxasie 10 % o6Touku, a s ng, > 120 —
Ha Kaxaele 4 % o6ToukH pabouero Koseca.

- Mpamep. Boibpars nacoc Tuna [, onpeneautb HeoOXOAUMBIH AHAMETD
paboyero KoJeca ¥ nMepecyuraTh €ro XapakTepUCTHKY. PacyeTHHE JaHHbe:
Q. = 130 a/e; Hy = 50 M.

[To cBopuOoMy rpacduky (puc. D) ompeneasieM, yro paGouas Touka A
JIEXXMT BHe peKOMeHjayeMblX noJeH, PacueTHble XapakTepUCTUKH MOTCYT
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Puc. 10. ITocTpoenue xapakTepHCTHK Hacoca ¢ OOTOUEHHBIM
paGoYHM KO0JIeCOM

ob6ecnieyuth: a) Hacoc JI 800-57, paGoras sa npejesiaMH peKOMEHJyeMoro
nuanazosa; O) Hacoc [I 500-65 ¢ puamerpoMm pafoyero koseca MeHblIe
gaBofickoro. PaccMorpum cayyait 6.

[To Tabnuue npua. | cTpouM XapaKTepHCTHKY Hacoca [l SU0-65. Ha
[oJie XapaKTePUCTHKH Hacoca HaHOCHM pabouyio TOYKY A, COOTBETCTBYIO-
myo Qg H Hy (puc. 10). Ilo dpopmyase (1) onpenenim sHayeHHe Kosdpuu-
eHTa OLICTPOXOAHOCTH. BxoAsiimui B 0003HA4YCHHE HACOCA ONTHMAJIbHBIA
yacoBOH pacxoj MNepecyYHThIBAeM B CEKYHJHBIH H NOJIOBHHY €ro nojcTas-
aaeM B bopmyny. Hanop Hp npuuuMaem no o603HayenHuio Hacoca — 65 M.
{Jacrora Bpamenus nacoca [ 500-65 pasua 1450 o6/mMun. Toraa

500 |
Mg == 3,65 « 1450 - —l/mﬂ . W = 60,92,

s nepecyera xapaKTepHCTHK NpPH OOTOYEHUOM KoOJece CAefyeT npH-
MeHATb ¢opMyan (2). duamerp oOroyeHHOro paovero KoJieca MOMKHO

HaXxONUTh HPOCTHIM OAGOPOM HJIH OMPENENSTh NyTeM NOCTPOeHUs KPHBOMH
cooTBeTcTBHST (4), npoxoasdume yepes Touky A:

k= H,/Q? = 50/130% = 0,00296 M - c2/x2.

3apaBasgcr ), onpenesnseM H M Mo TOYKAM CTPOUM KpPHUBYIO COOT-

sercTBHA 1 = 0,00296Q% or Touku A 10 nepeceyeHUs C XapaKTepHCTH-
Koi Hacoca (cM. puc. 10):

Q, n/c 130 140 150
H, v b0 5H8 66,6

HaxopuM Touky E nepeceueHHsi KpHBOH COOTBETCTBHA C XapaKrTepHC-
THKOH H = [ (Q) npu HopManbHOM AuaMerpe pabGouyero Koseca D ==
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Tabaruya 2, Tlepecuer XapakTepHCTHKH Hacoca npu obrouxke pabouyero
Koneca

D = 465 MM Doﬁzdﬂ?’ MM
Q, n/c H, m n % Qos: N1/C Hogr M I L
0 70 0 0 56,3 0
o0 75 Do 44 .8 60,3 o4
100 71 73 89,7 07,1 72
145 62 i1 130 50 76
130 50 70 161,4 40,2 69

= 465 MM. JTo#i TOuke coorBercTBYeT Qp = 145 a/c, Hp = 62 M. Us
COOTHOLlleHH A (2) onpefenasieM AHaMeTp O6TOUYeHHOr0 pabodero Kovieca

Qoﬁ Q4 130
465 — 417
O6rouka KoJsieca coOCTaBAseT T 100 = 10 9%, uro wmeHbie

15—20 %, nonyCTUMBIX AJs JAaHHOTO Hacoca. CHHMAaeM 3HAueHH HECKOJb-
KHX TOYEeK XapaKTepHCTHKH Hacoca ¢ HeOOTOUeHHBIM KOJIECOM H no ¢op-
MyJaM (2) nepecunThbiBaeM HX s AuaMerpa 417 MMm. PesyabtaTtel nepecue-
T4 NPHBOAKM B Taba. 2 ¥ N0 HUM Ha pHc. 10 CTPpOUM XApPaKTEepHUCTHKY HACO-
cd C Dﬂﬁ__—- 417 MM.

BoiGop aaekTpoasuraTeded. IDJEeKTPOHACOCHBIE arperaTh
(HacoCHl ¥ IPHBOJAHEIE ABHTATENH K HHM), KaK IIpaBHJIO, IOCTAB-
JAIOTCH 3aKa34yHKy 3aBOAOM-H3TOTOBHTEJEM B KOMILIEKTE.
[IosToMy npH npoeKTHPOBaHHH 00si3aTeNbHO Hajo obpailaTh
BHUMAaHHE Ha HalNpsiKeHHE 3SaeKTpPoABHrartesiei, OT KOTOPOTO
CylUleCTBeHHO OyleT 3aBHCeTh 3JeKTpHUecKas CXeMa HAaCOCHOH
CTaHLUH,

[Ipu pasgenbHOl nMOCTaBKe MU NPH YaCTHYHOH 3aMeHe H3-
HOLIEHHOTO O0COPYJOBAHUSI 3JE€KTPOABUTATENb K HaACcOoCy IpH-
XOJUTCS ToabupaTh. DAEeKTPOABUTaTeNb nojbupaeTcs Mo ya-
CTOTE BpaileHHusi, paboueMy MOJOXKEHHUIO (TrOpH30HTaAbHBIH,
BepP THKa/NbHEIH), MOLUIHOCTH, HANPAXKEHUIO U BHLY UCIOJHEHUS,
B cyxux oranysiiBaeMEIX NOMeIEHUSAX YCTAHABAUBAIOT 3/1€KTPO-
JBUTATeJH B 3alUUIIIeHHOM HCIOJHEHHH ¢ HOPMaJbHOH H30/1-
[[Uel, B HeoTAallIHBAaeMEIX NTIOMENLeHHsIX — € NMPOTHBOCEIPOCTHON
H30A5lUHed H B 0C060 CHIPHIX (3aray0JieHHBIX) — 3aKPHITEE
3JIEKTPOJABUTATE/IH.

[Ipu BuIGOpe THMIA 3MeKTpPOABHTATe/] el OCHOBHBIX HAaCOCOB
NpUAEPKHUBAIOTCS NMPHMEPHO CaeAyiolulero npuuuuna. o moru-
HOCTH 200 KB T ycTanaB/AHBAIOT A CHHXPOHHEIE 3J1€K TPOJBHTATE/H]
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¢ KOPOTKO3aMKHYTbIM poTOopoM (HanpsixKenuem 380 B npu morn-
Hoctd a0 100 kBTt u 6000 B npu Gonbluux MomuocTaX). Ecau
MOLIIHOCTH mpepblaroT 200 kBT, ycTanaBnuBaioT CHHXPOHHBIE
3J1€KTPOJBHIraTeNd BhICOKOro Hanpsikenusa (6000, 10 000 B).

AcuHHXpOHHBIE€ JBUTATENH — NPOCTHl, KOMNAKTHLI, HO 3a-
CPYKAl0T CeTh HaMarHUYUBAWOIIUM TOKOM (cos ¢ << 1). ¥ cuH-
XPOHHBIX J[BHUTaTeNeH €OS @ paBeH HJIH GOsblUe eMHHIDL, YTO
yJayymaeT KOIPDUIHEHT MOLUHOCTH CETH U 3KOHOMMT SJACKTPO-
sHepruro. HeaocTtaTKoM CHHXPOHHBIX JABHUTATENEH SABJISETCS
ux Oosiblliafd Macca H Ooabiuue (BMecte ¢ Bo3OynuTenem) rada-
DU THI.

MouiHocTb, HEOOXoaNMan Aad NMPHBOJA HACOCa, onpesensaer-
cs 1o Qopmyne

. 08QuH
P =k 1000,y ()
cne B — gwoabhdhUIUEHT 3anaca, VYUTHLIBAIOIIUK BO3MOXKHBIE Ile-

DErpy3Kd 3JEKTPOABUTATEJN NpPH 3SKCNAyaTanuH, HanpHmep,
NP 3anycke, ONPeEenseTrcss B 3aBUCHMOCTH OT P

MownocTe 3aekTponpusoaa P, kBr <20 20—60 60—300 =300
K oadduiuent 3apaca R 1,25 |,2 1,15 1,1

D — NJIOTHOCTD NepeKauuBaeMoH JKHJAKOCTH, KT/M?; g — yCKOpeHnue
CUJIBI TSDKECTH, M/c* Q, — mojaya Hacoca, MaKCHMalbHO BO3-
MOXKHasi B CxeMe NNPOeKTHPyeMOH HaCOCHOH CTaHIUH, Hanpumep,
OJMH HACOC Ha J1Ba BOJOBOAA K paboTa HACOCOB NPH CHHMEHHH
HANopOB BO BpeMs noxapa, M°/c; H,, — Hanop, COOTBETCTBYIO-
Y MaKCHMaJbHO BO3MOXHOW mnopaue @, M; m, — KILA Ha-
coca, cootsercTByonMi Q,; n.— KIII nepenauu (npu coenu-
HEHUH Hacoca C IBUrartejeM yepes ynpyrywo mMyprty m, = I).
MaxkcumanpHO BO3MOXKHAA nojavya OJHOTO Hacoca npH OT-
KJAIOUEHNN OCTANbHBIX PAbOTAIGHIYK ONPEANIALTCH IO TPadhuKy
.COBMECTHOH paboThl HACOCOB U BOJOBOJOB HACOCHOHM CTAaHIHH.
Jlo nocTpoeHus Takoro rpaduka OpHeHTHPOBOYHO MAKCHMAJbHO
BO3MOXHYIO Nojavy (J,, MOXKHO OHNpEIeJHTh [0 QopMmyne

QM = RyQp, (6)

rie Q, — mojiaua NpH BKJIIOYEHHH BCEX pabouMX arperartos;
Ry — KOIMXPUIUEHT, YUATLIBAIOWHUHK YyBeluueHue nNOJAUUd Of-
HOrO pabOTAaloUIEro HACOCA MPH OTKJIIOUYEHUH OCTaJbHBIX; ONp e-
aeasieTcsl B 3aBUCHMOCTH OT uuc1a paboyHX HacOCOB:!

Yucno pabourx arperaros 4 3 2 1
KosdpdprauuedT yBeNHUYCHHA NONAYH
Ry 1,25 1,18 1,11 1,00
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[lpumep. I[Ipon3BecTn OPHEHTHPOBOUHLIT pacueT MOWIHOCTH AJAl NpH-
BOJAHOIO 3JeKTpojBHrateass K nacocy II 500-65, n = 1450 o6/munu, D =
== 463 MM (xapakrTepucTUKa NpPUBEAeUHA Ua puc, 2) ¢ HOMURANLHO| nonauedl
Qu = 0,14 m3/c. B nacocno#t cranuuu 4 paGoyux Hacoca.

[To popmyse (6) OpHeHTHPOBOUHO ONpejfensieM MAKCHMaJabHO BO3MOXs
HYO Mojauy Hacoca

QH — 1125 : 0:14 — ﬂ1175 h'la,f'C.

HE paboudM XapakTepHCTHKaM Hacoca onpefeasieM [y = 52 M R
ny = 0,71,
g [Mpennoaaras, uto P =~ 100 kBT, npunnmaem k& = 1,15. Torza
1000 - 9,8 - 0,175 - 52
= 1yla 1000 - 07T 1 = [44,5 KBT.

CeepsfiCh ¢ péKoMeHJyeMbIMA 3HaueHusIMM KoadppuunHeHTa R, yOexKaa-
eMCSl, UTO OH MPHHRAT MpapHiabHO. Moxio npuHars ABurareab 4AH280M
¢ CHHXDOHHO/ uacrtoroil BpameHus 1500 o6/mun, mowHoctbio 160 KBT.

[To xapakTepHCTHKAM Ha PHC. 2 MOXKHO OnpelendTh MOWHOCTE Hacoca,
coorBeTcTByiowyio Q = 175 a/c, Bes yuera koadduuuenra sanaca Rk =
= 1,15 N = 125 kBr.

[Tocne noctpoenus rpaduka coBMecTHOHM PabOThI HACOCOB
H BOJIOBOJIOB HEOOXOAMMO YTOUHHTL (,, M NpaBHJILHOCTL BbOQ-
pa ABuraTtens.

KoHcTpyHpoBaHHe paMbl H onpejeseHHe Ppa3MepoB (yHJAA-
mMeHTa arperara. [lofo6paB HacocC U 31eKTPOABUTaATENb, HEOOXO-
JMMO CKOMIIOHOBATb MX B OJUH arperat, onpeieadTb pas3Mephl
9TOTO arperara, pasMepbl H KOHCTPYKIHIO PyHAAMEHTa, Ha KO-
TOPOM OH YCTaHABIHBAETCH, N0/0KEHHE OTHOCHTENbHO (YH-
JlaMeHTa BCAachIBalOlIer0 H HANoOpHOro natpyOKOB Hacoca.

["opu3onTasbHbIe HACOCH THNa K u HebGoJibuide HacOChl TH-
na I u CJI MOHTHpYIOT C 3JEKTPOJBUraTeIIMH Ha OOuledl uy-
rYHHOU TIAWTE SaBOACKOTO M3TCTOBJAEHMs. DONee Moimubie ro-
pU30HTaNbHble HACOCH MOHTHDPVIOT Ha pamaX, H3TOTOBJAEMbIX
“3 NpoKaTHOH craqu, Hacoc M 3neKTpojasBuratesb MOryT MOH-
THPOBATLCA KaK Ha oOlleH, TaK U Ha pa3je/IbHbIX paMaX. BHI-
coTa pambl npuHuMaercsa He Menee 100 MM, Paccrosinue ot Kpas
paMmbl 10 OCH OTBEPCTHH NOA KpeneXXHbie O0JTHI JOMKHO COCTAaB-
as9Tb 50—100 MM, a pacCTOsiHHe OT Kpasi paMbl 0 Kpas (pyH-
jameHTa — He MeHee 50 Mwm.

[Ilpy KoOMNOHOBKE BbLIUEPUHBAIOTCA @pOHTaJbHAA TIPOEK-
UM Hacoca W 3JeKTpoABuUraTens, Goxopas NPOeXUUs Hacoca
H N0 HUM — ILJIaH pacloJIOKeHUs1 KpelleXHbIX OTBEPCTUH NOJ
Hacoc U anekrpojasuraresb. Jlo6asus no 100—150 MM K Kpaii-
HHUM OTBEPCTUSIM, MOXKHO NIOJIYYUThL MUHHMaabHble pa3Mepnl QyH-
gamenTta B njaane. dopMa dyHraMenTa B 1JIaHe MoXKeT ObITh
B BHJE NPOCTOro NpsIMOYroJibHHKa uau OGonee cjoxuod. Orn-
peleasiiorcs ero AduHa L M mupuna B.
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Puc. 11. MoOHTAaXHbIe MTATHA HACOCOB:
2 — FrOpH30HTanbHoro; ©6 — BEPTHKANBHOIO

Jcoy HaL0Cq

TTon MAWUHKO20 3C1a

Puc. 12. CxeMa K oOnpejpe/eHH0 BO3BLILEHWS (pyHIaMeHTa Hacoca
HAZ [OJIOM

Ha nnaH HaHOCHTCH OCh, COOTBETCTBYIOULAA TOJIOXEHHIO
pabouero Kojeca, U NpHBA3SKOH K HEH olNpejensierca IJIHHA
BHICTYTIAIOIMX 3a npenenbl pyHAaMeHTa dactek arperara AL,
H AL, Tlo pa3MepaM O60KOBOH NpOEKUHH HA pPacCCTOAHHAX
b, U b, HaHOCHTCS MOJIOXKeHHEe BCachiBawolero fuaMerpoM D,
H HanmopHoro auamerpoMm D, naTpyOxkoB Hacoca. [liau dpynza-
MEHTa ¢ HAHEeCEHHBLIMH naTpybKaMH H BRICTYMAIOMHMH 3a €ro
npefie/ibl rabapyTaMy Hacoca Ha3bIBAETCH ¢MOHTAXKHBIM 1 THOM» U
CAYIKHT OCHOBHBIM 3J€MEHTOM NpPH KOMIOHOBKE OGODPYyINOBaHHSA
M olpefieNieHHH pa3MepoOB MaluWHHOro 3ada (puc. 11).

B KypcoBoM MNpoeKTe, NPH OTCYTCTBHH y CTyJeHTa Heos-
XOJMMBIX JAHHBIX O PACMOJOXKEHUU ONOPHHIX Jlal HacOCOB TH-
na J 4 saeKkTpojBuraresieil K HHM, AONYCKaeTcs YIIpOIEHHOE
dIpesiesieHHe «MOHTaXKHOro natHa». JJauHa ¢yHLaMeHTa npH-
HUMaeTCA PaBHOH [J/IHHE arperara HacoC -— 3JIeKTPOJABHTaTeNb,
IHMPHHA — PACCTOAHHIO OT BCaChIBAIOWEro N0 HaMOpPHOro Ina-
Tpy6ka. Ocb arperata fJoJXKHa CoBNajaTh C OCbIO PyHAAMEeH1a,
[O3TOMY OJMH B3 NaTpybKOB MOXKeT BHIXONUTL 3a Npefenbl QyH-
NaMeHTa.,
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Bo3BnillieHWe (PyHAAMEHTOB HaJ YPOBHEM HHCTOro IO-
Ja MallMHHOTO 3aJsa npuHuMaioT He MeHee 100 Mm. llpu npo-
KJaJKe BHYTPHCTAHLHOHHBIX TpyOONpOBOAOB Haj MOJOM BO3-
BbillleHHe (pyHJaMeHTa HAa3HAYaloT ¢ y4YyeTOM JOMyCTHMOro pas-
Meulenus Tpyo Haj nosoM (cM. puc. 12). B sToM ciay4ae ot ocH
HAcoca JO NOJa MalUMHHOTO 3ajla NpuHHMaercsa OoJblliee H3
paccTosinuii A,, A, uan Ag:

A, =P+ 0,5d, + h; (7N
A, =R—0,5D, + d, + &; (8)
A, =S 4 100, (9)

roe P, R u S — KOHCTPYKTHUBHBIE pa3Mephl Hacoca; d,, d, H
D, — JuaMeTpel BCachiBaIOLLEro ¥ HaANOpPHOro TpyOONpOBOIOB
W BcachiBalollero nmatpy6ka Hacoca; h — MHHHMaJbHOE paccro-
AHHe RO [oJla, NpUHUMaeMoe 1o Tabu. 6.

B sarayG/eHHbIX H 110AYy3aray06aeHHbIX HACOCHBIX CTAHIHU A X
AN 3alUTBl OT BO3MOXKHOTIO 3aTONJAEHUA NPU aBapuH B npejie-
JJaX MalIMHHOTO 3aja 3JeKTPOABUTaTeNH HacoceB pacnoJia-
ralorcs Ha BbicOTe He MeHee 0,5 M OT noja MallHHHOrO 3ana.

B 3aray6meHHBIX H noJay3ariyOJieHHBIX HaCOCHBIX CTaH-
nuAX OJ0YHOTO MM KaMepHOro THna (pyHZaMeHT Hacoca OIlM-
paeTci Ha MOHOJIUTHYIO KOHCTPYKUHIO HJH Xese300eTOHHYIO
NJAHTY, COCTaBJISIOLlHE OEHOBAHHE 3JlaHUS.

B HaseMHBIX H YaCTUUHO 3aryOJeHHbIX HACOCHBIX CTAHUHAX
MpH HU3KOM yYDPOBHE IPYHTOBLIX BOJ| I/y0OMHa 3a/0XeHus (pyH-
JAMEHTOB HAaCOCOB 3aBHCHT OT pacloOJOXXeHHs BHYTPHUCTaH-
IIHOHHBIX TPYOONpOBOAOB H OnpeaensieTcs pacyeToM Ha YCTOH-
YHBOCTL K BHOpaluaAM. B n060M cilyuae oHa JIONKHA ObiTh He
meHee 000—600 MM. [Ipu 3TOM yuuThHIBaeTCs rayGUHA 3a/0XKe-
HUAl COCeIHUX (DYHIAMEHTOB HACOCHOH CTaHIIHH.

[IpuBoaHble ABUTaTeNH BepTHKaJbHBIX HacocoB B, CIIB,
OB u OIIB ycraHaBauBalOTCs HajJ HacocaMH Ha OanKax Mex-
NY3TAXHOTO MepeKpPHITHSA.

[Ipu cocraBneHHH «MOHTAXHOTO NATHA» BEPTHKANABHOIO Ha-
CcOoCa YIPOUIEHHO BhiuepYUBAIOTCA ero rabaputhl B mJjaHe ¢ Ha-
HeceHHeM MOJIOXKeHHs BCachlBaIlero U HalloOpHOro natpyo-
koB. llITpuxoBo#i NuHHeH BbIYepuUHBaeTcsl rabapuT pacloho-
XeHHOro HajJl HaCcOCOM 3JIEKTDPOJIBUTraTens.

Bo3MoXHbIe CXEeMEl pacloJIOXKeHUSI HACOCHBIX arperaros
B HaCOCHOH CTaHUMH npejcTtasieHbl B yueGHuKe [21]. [llupuny
MPOXOAOB MeX/JY BHICTYNAKOUIMMH 4YacTsMH HacocoB, TPyGo-
IPOBOAOB H JABHTraTened (puc. 13) creiyer npuHUMATh HE Me-
Hee: @ — MeXJy arperatamu — 1 M; b — MexXxny arperatamu
U CTeHOH — 1 M, B 3arny6/aeHHuLIX craHuusx — 0,7 M; ¢ —
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Puc., 13. Cxema K onpefeneHulo (LUPHHLl NIPOXOJOB B MAIMIKHIIOM

3aJie:

@ — C TOPH3OHTAJIbHBLIMH HACOCAMH; 6 —c¢ BEPTHKAJBHEIMH HacOCaMH;

8 — C YYyeTOM [eMOHTa:Ka poTopa 3JeKTpoABararenn; & — mexay Tpyobo-
npoBoAgamMu

MEXKY HeNOABUKHBIMU BBLICTYMAIOIUMH YacTsaMi 000D yIOBAHUA
U Tpybonposonos — 0,7 M.

Y HacoCOB C TOPLEBLIM pa3beMOM H Y OOJILIIUHCTBA 3/1EKTPO-
JBuraresieil BaJ ¢ pabo4uM KOJIECOM HJIH BaJ ¢ IKOPEM 3/1eKTpo-
ABHTaTeNs1 NPH pa3bOpKe BBIABUTAeTCA HApyKy IO HarpasJe-
HUIO OCH arperaTa. /lJiuHa Baslla npuGAH3UTERBHO paBHA JJIHHE
Hacoca UM 3JIeKTPOABHIrartess, COOTBETCTBeHHO. daa 6oabiunx
HaCOCOB, PEMOHT KOTOpPBIX MNPOHU3IBOAUTCA 6Ge3 JAeMOHTaXa Ha-
coCa WJIH 3JIeKTPOABUTATENA, PACCTOAHUE MEKAY arperatamu
HJIM arperaTOM M CTeHKOH [OJI2KHO npuHuMaTbes Ha 0,20 M
6onblle NJUHLI Bajla Hacoca WM 3JeKTPOjABHraTeNsl.

§ 5. TpybonpoBoakl HACOCHOM CTaHUMM

TpybonpoBoJbl HACOCHOH VYCTAHOBKH TNOAPA3AEAAOTCS Ha
BCachlBalOlLHEe U HANOpHble, BHYTPUCTAHIIMOHHBIE H Hapy KHLIE,
Pasnble yca0BHA pabOThl 3aCTaBASIOT 110-pa3HOMY NPOEKTHDPO-
BaTh BCacCbIBalolllie U HanopHble TpyOOnpoBoJibl. Pa3HbIMU NpUH-
UNaMd pPYKOBOACTBYIOTCS NPH BhIOOpE MaTepHasa H 3KOHOMH-
YeCKH BBITOAHOrO JHaMeTpa HapyKHbIX H BHYTPHUCTAHUHOHHBIX
TpyOONpOBOAOB.

HapyxHble HanopHbie BOAOBOIK. [Ipyu BrIGOpe UX MaTepua-
na B NIEPBYIO OYepesp caeyeT OpHEeHTHPOBAThCA HA HEMeTalIH-
yeckue TpyOH: acBecrolieMeHTHBIE, HJIACTMACCOBLIE W KeJe30-
GetoHHble, AcOecTOleMeHTHbIE PEKOMEHAYeTcA TPUMEHATb MpPH
nuaMerpax a0 000 MM BKJIIOUHTEJBHO H Hanopax, He I1PeBbl-
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Tabauua 3. 3vavenus xo3bduuuentor B topmyse (11), 3apucauiue OT
MarepHana Ttpyo

TpyOn! i m ; k i 0 I b ‘ R

CrtanabHbie 5,1 0,00179 [.4 53 4.6
Y yryHune D,1 0,00179 1,6 107 3,3
Ac6ecTolleMeHTHbIe 4,89 0,00118 [,95 78 7,3
K ene3obeTonHbIE 4. 89 0,00169 1.3 100 3,3
I1nacTMmaccoBhie 4,77 0,00105 1,95 150 4.6

waromwux 120 M. IIpu guamerpax csbiwie 500 MM H Hamopax 1o
90 M pekoMenjayercss TMNPHUMEHAThL KeJe300eTOHHble TPYOHI.
[Ipu Goabiiux Hamnopax,B YCJOBHSX NPEANPHATHH H HACE/IEH-
HbIX MECT CO CJOXKHBIMH NOA3EMHBIMH KOMMYHHKALHAMH, a Tak-
e B JPYTHX c/JAydYasgX Npu COOTBETCTBYIOIIEM TEXHHKO-3KO-
HOMHYECKOM OOOCHOBAHHH BOJOBOJABI MOTYT MPOEKTHPOBATHCS
CTAJbHBIMH HJH YYTYHHBIMMU,

JlnamMeTpul BOJOBOJOB BBIOUPAIOTCS C Y4YeTOM CTOHMOCTH
TpyO, NpoH3BOACTBa paboT U 3KCNJAYATAalMOHHBIX 3aTpaT Ha
9JIEKTPO3HEPTHIO, ONpeAensieMblX TUJApaBIHYEeCKHUM CONPOTHB-
JeHueM B TpybonpoBoiax. Uem Menblue puamerp TpyO, Tem
MeHbllle HX CTPOUTENbHAs! CTOUMOCTh, OJJHAaKO, TeM 0oJblle T'HJ-
paBJAMYECKOE COIMPOTUBJSHUE H 3aTpaThl HAa 3JEKTPO3HEPTHIO.
OnTUMaNbHBIM CYHTAETCA BAPUAHT ¢ HAUMEHbIIMMUY CYMMapPHBIMU
3aTpaTaMH.

PacueTHBIl pacxoj OJHOrO HaANOPHOIO BOXOBOJA

QH.C
QI—].B =

’
nH.E

(10)

rae Qu.. — pacueTHasi nojlaua HaCOCHOM CTAHLMUHU, Ay s — YHCAO
HanopHBIX BOJIOBOJOB,

Hucno nanopHeix BoaosoaoB ot cranuuil I u Il kateropun
IpUHHUMaeTCs He MeHee ABYX. EcJH mpu JByX BOJAOBOAAX HX
JuaMerpbi oka3slBaloTcsi Gosee 1400 MM, TO YHCJAO BOJOBOJOB
yBeJIHUKBAIOT.,

JJ1 KaXKi0ro JuaMeTpa NpH onpelieseHHbIX YCAOBUSX CTPO-
UTENABCTBA M 3KCIJIyaTanWH, XapaKTepu3yeMbX TaK Ha3biBae-
MbIM 3KOHOMHYeCKHM (paKTOPOM 2, CYIIECTBYIOT ONpeJieeHHble
pacxojpl, NpH KOTOPHIX 3KOHOMHYECKH ONpPaBJaHO NPHMeHeHHe
HMEHHO 3TOro AHamertpa.

Beanuuny 5KOHOMHUYECKOr0 (pakKTOpa BHUMCASIOT IO op-
MyJie

kﬂr
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Ta6ruya 4. TlpemenbHbie SKOHOMHMUYECKME pacXoaml, J/c, mns TpyGonpo=
BONOB M3 pasHMX MaTepHanoB nNpH I = 1

—

Y CNOBHBIA NIPOXOA,

MM

100
150
200
250
300
390
400
450
000
600
700
800
500

1000
1200
1400
1500

1600

CTANbHLIE

10,6
19,8

42

65

93
123
167
213
286
402
037
700
897

1213
[744
2231
2078
20666

TpyOnl
acOecrolne- | xeaesqle- nJagcTMac

YYT'YHHHE MeHTHbe TOHHBI COBbI€

8.4 9,2 — 9.2
22.4 19,9 —_ 19

40,6 40,7 — 32,6

65,3 65,3 — 61,5

96 05,6 — 81,5
132 133 — 121
175 201 — 162
227 — — 222
313 361 329 294
461 — 380 491
642 o o041 —
857 — 731 T
1110 e 952 —-
1532 — 1305 -
— — 1714 -
— _ 2438 —
P i 3052 —

rie m U R — NoKasateJb cTelleHH MpH Auamerpe ¥ Koddhdu-
HHeHT B dopMmyae aas TrUApaBAHYeCKOro yKaoHa (taba. 3);
J — CTOHUMOCTb 3JIEKTPO3HepTruH, KOI./(KBT
NoKasaTe/ib CTENEeHH NpPH AHaMeTpe H KO3PPHUHEHT B ¢dopmy-
Je JAs OonpeAeneHuss CTPOUTeNLHOW CTOMMOCTH BOJOBOJOB
(ra6a. 3); R — OoTuHcNeHHs1 Ha aMopTu3auuio, % (taba. 3).

- q9); & U b —

B Taba. 4 ana tpy6 COOTBeTCTBYIOULEro MatepHaJna U jua-

MeTpa [pPUBOAATCA Npelle/ibHble HAauOOJBbIIHE 3KOHOMHUYECKHE
pacxojpl A% YCJIOBHH, XapaKTepH3yeMblX 3HaueHUeM 5KOHOMHU-
yeckoro daktopa I = 1.

Jlaa BeIOOPa KOHOMHUYECKH BBLITOLHOrO AUamerpa no 3ToH

Tabyule BHIYUC/SIOT pacxofi, NpHBeAEeHHbIH K 3HaUeHHIO KO-
HOMHYECKOro (pakTopa, paBHOMY eIHHHILE

an = Qu.n ?’l/é; .

= 800 a/c 1 0= 1,2 Kon./(xBt - u)
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5,1 - 0,00179 « 1,2

B =N T 55 (13,57 4.6

0,74,

(12)

Hpumep. OnpejennTs AuaMerp CTaAbHOrO BOAONPOBOAA NpH Q . ==



OnpenensieM npuBeleHHHA PAaCXOl

Qup = 800 - /0,74 =725 afe.

JInsi pacxoga 725 a/c no taba. 4 nprHuMaeM TpyGONpOBOA AHAMETPOM
900 Mmm.

Hapyxhble Bcacbipawuide BOJAOBOABLI. HHCAO JHHHUH TaKHUX
BOJOBO/IOB Ha HACOCHBIX CTAHIIUAX JOKHO ObITh HE MeHee ABYX.
Tlpu BBIKIOYEHUH OJHOH JIHHUH OCTaJIbHbIE JOJXKHBI ObiTh pac-
CYWTAHbl Ha MPOMYCK IOJHOTO pacueTHOro pacxoja AJs Ha-
cocblx ctanuui I u 11 kareropun u 70 % pacuerHoro pacxosa
aas 111 kareropun.

PacuyerHbill pacxox ORHOIO BCACBLIBAWOLIErO BOAOBOJA Ollpe-
AessieTcsl Mo gopmyne

QH-E
QE.E — n,_— 1 (13)
a st HacocHeIX cranuuii [11 kaTeropum
QH.E
QB.B e 0!7 nﬂ_ﬂ — 3 (14)

rne Q.o — MaKcuMadbHas NoJada HaCOCHOH CTAHLHU: Mg g —
YUCAO BCachIBAKOIHX BOJOBOJOB.

[Ans BONOBOAOB, B KOTOPBLIX BO3MOXKEH BaKyyM, PEKOMEH-
JyeTcs MPUHUMATh CTaJbHbIE TPYObl. BcachiBaoluit Tpy6onpo-
BOL JOJUKEH HMeTh HelpPepbiBHBIH NOABEM K HACOCy C YKJO-
HomM He wMeHee (0,005. Jluamerp BcachBawllero BOJOBOJAA
BbIOUpAETCA C YyYeTOM peKOMEHJyeMbiXx ckKopocTedl (taba. b).

BHYTPeHHHE TPYOONPOBOAbI HACOCHBLIX cTAHUMA, BHyTpeE-
HUe TpyOONnpoBO/bl CJAELYyeT BLINOJHATL U3 CTaJlbHBIX TPYO, CO-
efMHEHHbIX Ha cBapke. Jluamerpmt Tpy6 BHYTPH HACOCHBIX
CTAHUHH NPUHHUMAIOTCA HECKOJIBKO MEHBIIUMH, YeM A5l HAPYXK-

HbIX BOJAOBOAOB, TaK KaK OT pasMepoB TpyO 3aBUCAT pa3Mephl
U CTOMMOCTL 31aHHS HACOCHOH

CTAaHIHH. CE{OPOCTH ABUHKCHHA Tabauya 5. CKOPOCTH XBHXKEHHS
BOALI, PEKOMeHJyeMkie CHull BOAK B TpyBGONpOBOAAX HACOCHHX

CTaHUUH
IJIT BHYTPUCTAHUHOHHBIX TPY- '~
(CKODQCTH ABUKEHHSI BO-
GonpoBOJOB, TPUBOAATCH B i st s
TﬂGJL 5. Tiaer COCHBLIX cTaHiu#, Mm/c
JHameTpnl BHYTPHMCTAHLH-  Tpy6, MM
OHHBIX TPYOONPOBOAOB AOJMKHEI "aawiren | ¥ wo”

Bamollem HOM

COOTBETCTBOBATH CTaHAAPTHLIM
A¥aMeTpaM BHIIyCKaeMOH apMa-

250 66— B—
TYDbI (BHRBH}KBK, CﬁﬁpﬂTHbIX 3?0‘—*800 8,8—-11,5 ?}g_g
KJanaHoB), KOTopasi pa3Mela- >800 1,2—2 1,5—4
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Puc. 14. Cnoco6ul pasMewmenus TpyOonpoBOLOB B Ma-

C
HIHHHOM 34aJle: _ S
{ — uap noaowm; [fJ] — B MenKux Kaunanax; f/] — B rony- WV
OOKHX KadHanax: [JV — Ha cTeHax 4’
B

ercA Ha uux., [luamerpw 1py0, Kax npasunio, Gonabllle JxHa-
MeTPOB NaTpyOKOB HACOCOB U COEJUHAIOTCA C HUMH Iepexo-
NaMHu,

TpyGonpoBoabl BHYTPH HACOCHOW CTAHIIHH MOTYT paco-
naratbcs (puc. 14) Hax NOBEpXHOCTLIO 10J1a C YCTPOHCTBOM Mo-
CTKOB HaJ TpyOONpOBOJAaMH; B MeJKUX KaHajaX, Korjla Maxo-
BUK 3aJiBUKKH{ BO3BBILLIAGTCS HaJ NOJOM; B I/TyO6OKHX KaHanax;
Ha KpOHIUTeHHaX Yy CTeH MalluHHOro 3aJa; B nojapanax.

Pa3Mmepbl KaHaJIOB U MHHUMaJbHOe yjaJeHue TPyO OT CTeH
H MoJIa HA3HAYalOTCA W3 YCJOBHA BO3MOXKHOCTH MOHTaxa H 00-
CAYKHBaHUSl apMaTypbl o tabJa. o,

Tpy6onpoBoabl MOTYT pasmeniatbcss KOMOHHHPOBAHHO:
4acTb — HaJ M0JOM, 4acTh — B KaHajax U T. T,

Tabauya 6. PekoveHlyeMbie pasMepl K pa3MmeliedHHo Tpybdonposonon
B MAalIXHHOM 3ane (cM. -pHCc. 14)

e s

| [Mpi Haapauw apmatypo | [Ip# OTCYTCTBHH apMaTyph

PEBMEI}. d.. € 400 | | o
MM Y : ﬂ'y = ﬂ'y > 600 d}!’ i d‘.‘f > 600
= 450...600 = 450...600
Qa 300 500 700 400 400
5 300 500 500 200 500
h 200 300 350 200 250
C 250 350 500 380 350
H 400 600 600 600 600
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PacoHHble yacTn. Pa- 70°

COHHbIE HaCTH Ha TpyGax = T,

BHYTPH HACOCHBIX CTaH- = |

IUH, KaK NpaBUJIO, CTallb- %

gpie cBaphbie. CraHaapr- e

‘HBle pasMepsl H Bec ¢a- .. . >

COHHBIX 4HacTel ANa CIle- V3
nubHKaLKE cleayeT 6paTh T
10 crnpaBouHHKY [14]. Lr/2 | Lr/2 | |
OpHEHTHUPOBOYHO IIPH KOM- T Le |l
[IOHOBKE MALIHMHHOTO 3aJ/1a
X pasMepbl MOMKHO IpH-
HUMaTh no pHc. 15.

HauHa L, (paauyc 3akpyr/leHHS) KoJieHa MNpUHHMaercs
paBHOil d, uan 1,5d,. JlauHa nepexofoB NpuHUMaercs L, =
= (4...7) - (Dy—dy). ¥ tpoiinukoB L, = 2D, + C,rne C >
= 190 mnpu D, < 130 MmmuC =~ 100 mm npu Dy > 150 mm.

Paccrosinye 10 ¢AaHna Ha GOKOBOM MOAKJ/IOUEHHH L, =
= 0,9 Dy + b, rae b = 150 mm npu d, <300 mmu b =200 mm
apu dy, > 300 mm. |

DnaHieBbie COeJHHEHHS1 TPHMEHSIOTCA TNpPH COeIHHEHHH
TpyOONpPOBOAOB C HAcOCaMH M B MecCTaX yCTAHOBKH apMaTyphl.
dJaaHubl AOPOrd U TPeOYIOT TNOCTOSHHOTO BHUMAHHUSA MPH 3KC-
JiyaTaniu, NO3TOMY VYCTAaHOBKa JHIIHHX (MaHueB Helony-
CTHMA.

BcacroiBatoipe Tpy0OONpoOBObl, AJaB/AeHHEe B KOTOPBIX MEeHbliie
aTMOCEpPHOTO, JOJKHbI MPOEKTHPOBATHCA TaK, YTOObI HCKJIO-
4UTh BO3MOXKHOCTE 00Opa30BaHUS B HUX BO3AYLIHEIX MemKOB [21],

g J 4 Z 7 4 2
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Puc. 15. CBapunie ¢pacoHHBEe YACTH
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Puc, 16. YerpofictBa ang npoxoaa TpyOONMPOBOAOB yepes CTeHY

a — peGpHcThid DarpyOok; 6 — CaZlbHHK ¢ HAXHMHBLIM ycTpoficTRoM, 6 — HaGHB-
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[Iponyck TpyO uepea crTeHH! 3NaHUA HACOCHBLIX CTaHIHE.
/KecTkas 3aneska TpyO B CTeHBl OCYLLECTBJASETCH ¢ TMOMOLLBIO
pebpucToro narpyOka, KOTOpbl OMOHOJHYHMBAETCS] B HYIKHOM
MecTe npy 6eTOHHpOBaHuM cTeHul (puc. 16, @). [IpuBaproe peb-
PO yBeJTMYHBACT NIPOUYHOCTD 3a/Ie/IKH H YMeHblIaeT GUIbTPalHIo
BAOJb TPYOhl. KoHlbl narpy6ka MoryT ObITh ryajkuMmu (0OX
CBapKy) HJIH C MTpUBapHBIMHU (iiatuaMu. JKecTkas 3anenka Tpy6
NpUMEHsEeTCsd, Yale BCero, B ¢creHaxXx BHYTPH CTaHUMH BOAQOT-
BeleHHS U HAaCOCHBIX CTaHuui | noabeMa COBMElEHHOro THMNA.

I ' HOkaa 3asenKa NpUMeHsAETCA B TeX CAyyadx, Korja BOS-
MOXHO NOBpeXJeHHe TPpyO npH Oocajke 3JaHHSA, TEIJIOBHIX pac-
WIHpeHHsX, B CEHCMHYECKuX paHoHax. OHa obseryaer pasneM
(p1aHIEBHIX COCJAHHEHHH mpu MOHTaXHBIX pabotax. [lpu rH6-
KoH 3aje/Ke HCNOIbL3YIOTCS CAALHUKOBbIE YIJIOTHEHHA ABYX
THIOB: ¢ HaXXUMHBIM YCTpOHCTBOM U Oe3 Hero (puc. 16, 6, ¢).
B obGoux caydasx kopuyc caJbHHKAa OMOHOJUYMBAIOT B CTEHE
COOpYXKeHHSs AO Nponycka yepe3 Hee TpyOnl. JuaMerp natpy6-
Ka Kopnyca nNpuHuMaerca npubmusuteabHO Ha 50 MM GoJblile
AvaMeTpa mnponyckaeMoH TpyOnl. YNJOTHEHHS BHIOJHSKOT B
BH/I€ pe3HMHOBBIX KOJIeW UJIH MPOCMOJIEHHOTO NeHbKOBOTO XKIyTa.
3aTAXKKY B NEPUOAHYECKYIO NMOATHAKKY CalbHHKA TNPOUSBOAAT
C NMOMOWbLIO HaXHMHOro ¢uaHneBsoro mnatrpyobka, pacmnoJarae-
MOTO CO CTOpPOHBI CYXOro moMeuleHHsi. CaTbHUKH C HAXXUMHBIM
YCTPOHCTBOM OGJIaRAlOT XOpolled SJacCTHYHOCTbIO, HaAEXHO-
CTBIO U BOAOHENPOHHIIAEMOCTHIO, HO B H3TOTOBJIEHHHU CJOXKHEe
pebpucTblXx NatpyOKoB. [loSTOMY HX NOpPHMEHAIOT B HanG0-
Jee TsAXeJBIX YCIOBHAX: HUXKE YCTOHYHBOIQ yPOBHS I'DYHTO-
BolX BOJ, B CT€HAX, OTACJAIOLIHX MAILHHHBIA 32J1 OT IPHEMHOrO
pesepByapa B COBMEIIEHHBIX HACOCHHLIX CTaHUHAX, €CJHH STO
BbI3BaHO YCJOBUAMH MOHTaXHHIX palborT.

3HauUTEJNbHO MPOIIE MO KOHCTPYKIUH CAaJbHHK 6e3 HaXuM-
HOro yCTpOHCTBA. B ero kopmnyce OTCyTCTBYET (hjlaHen, a BHYTPH
KOpryca yCTAHOBJIEHO YNOpHOE KOJbUO H ABa Oypra.

Mexny YNOpHBIM KOJBIOM MU OYpPTOM MNOMeNialoT HaOUBKY
N3 NPpOCMOJIEHHOR neHbKoBOfA npaau. KoHOM cajibHHKa 3aye-
KaHUBAIOT acOecTONEeMEeHTHOR Maccod M salesniBaloT OUTYMHORA
macTHKOU. [lpuMeHnsaioTcs TtakHe caJIbHHKH B MaJOBJaXKHbiX

[pyHTaX. B CYXHX rpyHTax B KayecTBe HaGHBKH MOXHO [1pH-
MEHATH IMaKJ0 U BeTOllb.

§ 6. 3anopHan apmarypa, obparHbie kKnananbl, BOAOMEPD

Hanophuast fHHHA KaxAoro Hacoca A0MXKHA OnTb 000PynO-
BaHa 3anopHOA apMaTypoii W Of6paTHbIM KJamnaHOM, YCTaHaB-
JIMBaeMbIM MEXIY HAcOCOM H 3amopHoi apMatypoil. Ha Bcach-
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Puc. 17. CxeMHl K onpeAeneHHIO YHC1a H MeCT YCTaHOBKH 3anopuod
apMATyphl B HACOCHOW CTAHUHHY

BAIOULHX JIMHUAX 3aMOPHVIO apMaTypy CJlelyeT yCTaHaBIWBaTh
y HACOCOB, PacCIONOKEeHHBIX NOJA 3aJHB, WIH B MeCTe Mpuco-
eAMHEHHs HacoCoB K OOIleH Bcachlsalolled NHHHH.

BuiBoa B pe3epB AwOOro Hacoca s €ro peMoHTa NO0JKeH
OCYHIECTBAATHCA 06€3 CHUIKEeHHS pPacueTHOH NoJa4d HACOCHOH
CTaHLHUH.
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Ha Hacocubix cranumax 1 u 11 Kateropuu npu peMoHTe Jiio-
6ol 3a/1BHXKKH HJAK 3aTBOPa, OGPATHOrO KJamnaHa uim Tpydo-
npoBoia ROMKHO obecneduBarbes 70 % pacdeTHol mojmayd Ha

X035 HCTBEHHO-IUTheBble HYXKABI U MO aBapuiHOMY rpaduKy Ha
MPOH3BOACTBEHHHIE,

Ha crannuu 111 kareropuu peMOHT apMatyphl JAoNyCKaeTcH
IPOW3BOJAHTbL NPH MOJHOM MPEKpaeHHu MojavyH, a PEMOHT BO-
ROBOAOB (KpoMe CTaHUU#l C OJHHM BOJOBOAOM) — I1PU CHHIKEHUH
pacxoga go 70 % pacueTHOTO.

Bui€op koJHYeCcTBa H MECT YCTAHOBKH 3aNOPHOH apMaTyphl
paccMOTpHM Ha npuMepe HacocHo# cranuuu [1 nopwvema I karte-
ropiyd ¢ Apyms paboyumud H JAByMs pe3epBHHIMH HaCOCaMH,
BCaCbIBAIOWHUM ¥ OTBOAALIHUM KOJIEeKTOpaMH (puc. 17).

Ha cxeme puc. 17, a nokasana ycTaHOBKa ToJbKO 00s3a-
TEJbHOHA [JI KaxKA0ro arperara 3anopHOH apMmaTtyphl. 3aABH K-
KH 2 HCIOJB3YIOTCA KAaK 3anopHO-peryaupyiouiass apMarypa,
TAK KakK C UX MOMOIbIO PETYJUPYIOT ojagy HacocoB. OueBH -
HO, 4YTO PEeMOHT JIIoOOH H3 3aJiBHXKEK HJH J60ro BOROBOJA
BO3MOXKEH TOJBLKO TPH OCTAHOBKE Bcell HACOCHON CTaHLMH.

YcraHoBka 3aaBuxkek 3 4 4 (cxeMma puc. 17, 6) no3BoJser
peMOHTHPOBAThb J100YI0 U3 3aABHKEK / uiu 2, BHIBOAA B peseps
JIBa COOTBATCTBYIOLIMX HAacoca U MO OJIHOH BcachiBawileill u Ha-
nopHo# AuHKuK. OxHAKO peMOHT 3alBukeK 3 U 4 BO3MOKEH
TOJABKO TIPH OCTAHOBKE BCE€M CTAHLMH.

CrBoeHHBIe 3aABHXKKH Ha KoJUIeKTOopax (cxema puc. 17, 6)
[NO3BOJISIOT PEMOHTHPOBATH JIO0YIO H3 JIHHUHA #U JIO0YIO 32 IBHXK-
Ky npH BbIBENEHHU B p€3ePB ABYX COOTBETCTBYIOUMIHX HACOCOB.

Kaxaplii n3 ABYX BCachIBaIOWIMX BOZOBOJOB PacCYUTHIBACTCS
Ha nponyck 100 % pacuyerHoro pacxoxa. Ecau pabGora gByX
HaCoCOB Ha OJIHH HanopHLIA BOXOBOA He o6ecrneyuBaer nonagqy
70 % pacuerHOro pacxoja, TO, pPacCTaBHB 3aJBHXKKHU M0 CXeMe
puc. 17, 2 MOXKHO yBeJAHYHTHL NOAAYY, MOAKJOUAS TPETHR (pe-
3epBHREIA) Hacoc. HegocTtaTtkoMm cxeMul puc. 17, e iBaAseTcs He-
06X0UMOCTDb OTKJIIOYEHHUS JBYX HACOCOB MPH PEMOHTE 3a[BHXK-
K 6. 3ITOT HEJNOCTATOK YCTPaHSETCH YCTAHOBKOW CNapeHHbIX
3a/iBXKeK 6 (MpH STOM MOXKHO yOpaTh 3aABMKKY 4) HJH ycra-
HOBKOH 3aABHKEK Ha BbIX0Je § H YCTPOHCTBOM OOBOJAHOH JIMHHH
CO crnapeHHBIMH 3ajaBH;kKamu 7. [lpuBefeHHble CXEMBI HE HC-
4epnbBBAalOT BCe BO3MOXKHLIE BApUAHTHI PACCTAHOBKH 3aMOPHOH
apMaTypHl B MalUHHHBOM 3aJie. KaKk npaBHJO, NOBLILIEHHE CTe-
leHH 00eCrneyeHHOCTH NOojayYul BOALI HACOCHOM CcTaHLHEH AOCTH-

raeTcsl yCTAHOBKOK HONOJMHHUTEJBHOrO 4ucjAa 3aloOpHO# ap-
MaTypHl.

B xauectse 3anopHOH apMaTypbl, B OCHOBHOM, NPHMEHHIOT
3afiBHKKH M [AHCKOBble NMOBOPOTHBLIE 3aTBOPLI. Ja/]BHKKH H
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Puc. 18. 3apBuKKa ¢ 3JJeKTPONPHBOAOM!

g — of6luuf BHA, O — cXxemaTHYECKOe H3oOpakeHHe, [ —
SanuMpawuidil AUCK, 2 — Hopnye:, J — wmnuupenb; 4 — Ma-
XOBHK PYYHOro npuiopa; § — saABHMKE Ha oOBOAHOKR Tpy-
Ge;: 6§ — 3JeKTPOIIPHBOJ,

3aTBOPHl MOAOHPANOICA NO AMaMeTpy YCJIOBHOrO MNpoxoja
pabouemy JaBNEHHUIO.

3anBuKKH. [IpHUMeHsIOTCA AJIS 0O0JHOr0 HJAH YacTHUYHOIO
(C ueJBIO peryaupoBaHus Nojaul HacocoB) nepekphitus Tpybo-
[IPOBOJOB. DB 3aBHCHMOCTH OT KOHCTPYKLUHH 3alldpPaOILTo
YCTPORCTBa 3aABHXKKH OBIBAIOT ABYX THIOB: KJHHOBBIE H Ta-
pajjiesibHble. 3aABUKKH MOTYT ObITb C BBIIBUXKHBIMU U HEBHI-
JBHXKHEIMH ILUMHRBAENAMH. Y NepBuiX — HenoJiBUXKHAsi Tralka
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B KOTOPOH BpallaeTcA LNHHASNb, pacnoJoxeHa B KpHIILIKe 3a-
ABUXKKH H TPH OTKPBLITHW WNHHAEAL BHIXOAUT HapyXy, yBJe-
Kas 3a cofofl 3anopHblii AUCK. 3aJBHXKKH C BbIABHKHBIM [LUMHH-
fejleM MeHee yaoOHbl, TaK Kak TpeOyioT 60JIblied BHICOTHI MO-
MELIEHUS H Xy2Ke YAOBJETBOPSIOT CAaHUTAPHbLIM TPeOOBaHHUAM.

Ha HacOCHBIX CTAHHUAX NPUMEHSIOT 3aJlBUXKKH C PYYHbLIM
HJU 3JIEKTPHUECKHM NPHBOAOM. /1 obaerueHUs yrnpaBJeHU s
B HaCOCHBIX CTAaHIHUAX Bce 3anBHKKH JuaMeTpoM 400 MM u 60-
Jee, a Ha aBTOMaTH3HPOBAHHBIX HACOCHBIX CTAaHUHAX HE3aBH-
CUMO OT JMaMmeTpa, CJeldyeT NPOeKTHPOBaTh C SJACKTPOMPHBO-
AoM (puc. 18). TexHnueckue xapakTepPHCTHKY 3a/BHKEK C 3JIeK-
TPONPUBOAOM npHBeAeHBl B Taba. 7.

Tabauya 7. TexHu4YyecKHe XAPAKTEPHCTHKH 3aABHKEeK C SJEKTPONPHUBOLOM
(puc. 18)

Pasmepn, MM

g 5 @

= % = it E - -

= s |gg%|

py |t | w |} a| | ®E] 823 |ZE:| &

. 53 = o '5'3‘ P

SN N >0 B 23 e =,
100 230 685 405 262 — [lapan- 0,18 75
150 280 8050 405 337 — NeJIbHHE: 0,18 112
200 330 1050 468 400 — _l__ 3049066p: 0.6 183
250 450 1185 468 460 225 BuigBHxHOUA (.6 242
300 500 1340 468 H08 — 1,3 310
400 600 1690 468 620 1,3 500
500 700 — [lapad- — 899
600 800 1700 603 895 620 Je/IbHbIE; 1,6 1233
800 1000 2215 770 1185 710 __l___ 3049156p; 2,2 2880
1200 1400 3295 820 1595 970 100 swepumaBHXK- 4,5 7810

HOH

200 230 — K/1HHOBRIE — 186
400 310 1750 495 — 0,6  wrrammno- -3 300
500 350 2265 602 — 200 cBapHue; 2.2 495
600 390 2410 602 — g_,_?_t_') 30u4914uxl; 2,2 625
800 470 3290 604 200 BoABHXHOK 3 1049
1000 550 2540 605 1352 — KauHoBele 3 2245
1200 700 2930 820 1685 — 0__2_5 30u9256p; 5,2 4668
1400 900 3200 820 1810 — 100 wHeBbIABHK- 7.5 5126
1600 1000 3490 820 1930 — HON 7.5 6225
1000 1200 2600 820 1390 1035 KanuoBwie; 5,2 3523
1200 1400 2900 820 1596 1082 l_ 3049306pM; 5,2 7327
1400 1900 3600 820 1850 11145 120  mepbiaBHXK- 5.2 9109
1600 2200 3600 820 1850 1175 HOM 0,2 9934
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ITpodorxcentie maba. 7

Paamenas, MM

rﬁ% L =
= = L "
| = ¥ %E:;E | Egi E.
Dy L | H ! A L 5|~ 8 X3 EEE S
- = W
| SEE  [$Rs| 2
KauHoOBLIE
200 400 1225 495 — o5 1,3 264
300 500 1590 565 -~ ﬁg‘*iﬁ;}g‘éﬁ o'l 560
1000 1900 3835 820 1035 ‘ 7.5 5060
500 700 1955 820 835 — op LJIHHOBHE; oo q04
600 800 1955 820 835 575 2535- il W T
800 1000 2770 820 1190 860 HEREIR 75 3671

HOH

Ha nuck 3akphITO# 3aaBHKKH O0JBILOrO JHAMeTPa ¢ Halop-
HOW CTOpPOHBI JeHCTBYeT Goabluad cuja AasjieHdun. [1Ipu 3Tom
TpeOyioTC 3HAUHTEJbHbLIE YCHJAHA AaR €€ OTKPBITHA. YTOoORh
06JIerYiTh OTKPBHITHE OCHOBHO#A 3a1BUKKH, NePEKPbiBaeMble M(:-
JIOCTH COeHHAIOT OOBOLHOH TpyOOiA MaJIOro fHaMeTpa co CBOEH
3aABHKKOH, YTO MO3BOJISIET BHIpaBHUBATL [JaBJIEHHe Ha 3afop-
Hble JAWCKH nepel OTKPBITHEM OCHOBHOR 3aABHXXKH. 3Ty 0OCO-
OeHHOCTL CJeAyeT YYHTHBATh MNPH onpenpeiesdyd rabapUTOB
YCTaHaBAKWBAEeMBIX 3aJBHXKEK.

PasMepsl, Macca ¥ CTOHMOCTb 3aABHIKEK 3aBHCAT OT TOIO
JaBJIeHHsl, Ha KOTOpPO€ OHM paccudTaHn. Ha BcachiBatouieH
AMHHH YCTaHaBAWBAIOTCHA 3aJBHXKKA Ha pasnenue p, = 0,25
Wi p, = 0,6 MIla, a Ha HamopHeix — p, = 0,6 ..2,5 MITa.
JlaBneHue Ha HANOP HBIX BOAOBOJAAX ONPEAEAAIOT MO MaKCHMaJl b-

HO BO3MOXKHOMY Hanopy HacocoB (pabora Ha 3aKpLITyIO 3a-
ABHXKKY).

CorJyiacHO nacnOPTHLIM JAHHBIM, 3aJBHXKKH MOXHO yCTaHaB-

JUBATh Ha TPpYOONpPOBoAe B JMIOOOM NOJIOXKEHHH, OJIHAKO H3
coobGpaxkeHHH yJ00CTBa MOHTaxa M 3KCIJIyAaTalHH HX Jyulle
yCTaHaB/AWBaTh IUNHHJAEAEM BBepX.

3atsopst. [I0BOPOTHLIe AUCKOBHIE 3aTBOpHl (pHC. 19) B no-
cllefHee BpeMsl HaAXOAAT Bce OoJbllee pacnpocrpaHeHHe OJia-
rojgapda psAy nNoOJOXXKHUTEJIbHBEIX KauecTB! HX rabapuThl H Macca
3Ha4YHTEe/NbHO MeHbIUE, YeM y 3a/BHXKeK.

[IpyHuMn paboTHl AHMCKOBOro 3aTBOpPa COCTOHT B TOM, 4YTO
MOBOPOTHRIH AHCK, pasBepHyThIAi nonepek TPYObl ¥ MPHKATHIH
K YIJOTHAIOWER NOBEPXHOCTH celjla BHYTPH Kopmyca, nepe-

KpBIBAaeT MOTOK, a NpH nosBopore aucka Ha 90° obecneunpaercs
cBOOOAHOE MPOXOXKAECHHE MOTOKA.
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Puc. 19. 3arBop nOBOPOTHHIA
AHCKOBHIf C SJIeKTPONPUBOIOM:

a — o0mufA BHA; 6 — cXemaTuueckoe
usobpaxesue;, J - WNHHASHAL, 2 —
sHNeKTponpHBo); J — MaXQBHK pyy-
HOr'O NPHBOAA; 4 «— KOpNycC; § — cell-
A0; 6 — JHHCK

Kak ¥ 3a[ABHXKKH, 3aTBOpHl BBIYCKAIOTCSl C pPY4YHBIM H
9NEKTPHUCCKUM NPHBOJIOM.

B pa6oueM noJIO;kKeHUH OOJIBLIHHCTBO 3aTBOPOB JHOO NOJ-
HOCTBIO 3aKPHITO, MH60 MOJHOCTBIO OTKPHITO. B nmocnenuee spe-
M BBITYCKAIOTCA 3aTBOPLI NPUIOAHBIE U AJIs1 APOCCENUPOBAHHA
[OTOKA.

Xopomasg repMeTHY4HOCTb B 3aTBOpe OOecneuuBaeTcs MpH
NaBACHHH BOJB! JIUUIL B OJHOM HanpaB/JIeHHH (YKAa3aHO CTpel-
KOH Ha Kopnyce 3arBopa). K HepocTaTKaM 3aTBOPOB OTHOCHAT-
ca GoJibllHe, MO CPaBHEHHIO ¢ 3aJBHUXKKaMH, TFHjpasjHyecKue
conpoTuraeHus. g yMeHbneHHsi CONPOTHBJIEHHA H BO H3-
GexkaHHe KaBHTALMH nepej SaTBOPOM HAJO UMETb NPSAMOH yua-
CTOK TpybonpoBoaa, paBuuft 1,5D,, a nocae 3atsopa — 2D,
3a i‘I;aprl aydme paGoTaOT NpH NOBHILEHHBIX CKOPOCTAX (3—
4 Mm/c).

TexHnueckue XapakTepUCTHKH JAMCKOBBIX NOBOPOFHHIX 3a-
TBOPOB NpHBeleHbl B TabJ. 8.

Of6paTubie KJananm. JIpuMessiorca Ha HAaCOCHHIX CTAHUHUAX
IJI1 TOTO, 4TOOBI pU aBapHiiHOf OcTaHOBKE Hacoca BocHpensT-
CTBOBaTb OOpPATHOMY 4epe3 HacoC TeYEHHIO BOABI M3 HAMOpPHO-
ro Tpy6onpoBoja. O6paTtHoe TeyeHHe MOMKET MPHBECTH K OIIO-

POXKHEHHIO HAMOPHLIX BOJAOBOAOB H OMAaCHOMYy oOpaTrHoOMy Bpa-
IEeHHI0O HAcoCa H 3JIEKTPOABHTATENSA,
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Tabauya 8. TeXHHYeCKHe XAPAKTEPUCTUKH NHCKOBHX TIOBOPOTHHIX 3a-
reopoB (puc. 19)
PasMmepnh, MM
MolHoCTE | py, MIla Y caoBuoe Macca,

Dy N ] nﬁ?ﬁiﬂﬁ; —+ °c | oOosHaueHue KI
100 — D2 — 1 MTP 7,5
150 — 62 — — 0 13,5
200 — 90 —_— — 29
300 400 220 500 0,18 180
400 565 240 515 0,6 1 HA99044 228,59
600 780 300 815 t,3 50 (32¢908p) 445,5
800 1010 400 833 2 943
1000 1220 450 1023 3 1338
1200 1455 450 800 3 l MAQ9016.03 2235
1400 1675 500 905 0,2 20 3793
1600 1915 675 950 7,5 4987

[Ipumeyan ue. Bcesarsopu ¢pnanuesne, MA u MA — ¢ anexrpo-

npusogoM, MTP — ¢ pyuHbiM NpHBOAOM.

PasMewmieHye 3a KaXXABIM H3 HacOCOB 06paTHOTO KJjanaHa cy-
IIeCTBEHHO YNpPOAET ABTOMATU3ALHIO BKJIOUEHHS H OTKJIO-
yeHHa HacocoB. O6GpaTHBIE KJallaHbl MOTYT ycTaHaBJAMRATHLCA

U Ha HANOpPHBIX BOAOBOAAX B KaMepax
OKOJIO HACOCHBIX CTaHUHH Aad npeno-
XpaHEHHA OT 3aTOIVIEHHsI MAILUHHHOIO
3ajla 1IpH pa3pylleHHH BHYTPUCTAHLH-
OHHBIX TPYyOONpPOBOJOB.

CylecTByeT fBa OCHOBHBIX BHIa 00-
paTHBIX KJanaHoB ¢ BepXHEH MOABECKOH
IHCKa (THMNA «3aXJONKa») U C SKCUEHT-
prUYeckod noOABeCKON («Oe3ylapHBIi»)
(puc. 20). O6uIYHO peKOMeHAYeTCs NpPH-
MEeHAThL «Oe3ynapHbie» KJaanaHbl. 3TH
KJamnaHbl, N0 CPAaBHEHHIO C KJanaHaMmH
THMA «33XJOMKa», MMelOT MeHbliHe ra-
6apuThl, MeHbLIYIO Maccy ¥ 6oaee naas-
HYIO «0e3yAapHyio» MOCaAKy AWCKa HA
celjio NPH 3aKpbITHH KaanaHa B ort-
KPBITOM MOJIOKEHHH JAHCK Yy 00paTHOro
KJanada yJepKupaeTc NOLBEMBOH CH-
JIOlIi, BO3HHKAIOLIEH OT CKOPOCTHOIO Ha-

Pue, 20. Knanau o6pat-
Hbii noBOPOTHBHIA 6e3-
YRapHHA:

] — Kopnyc¢; 2 — oCb Bpa-
ILeHHRA AHCKa, 3 — sanop-
HHIR nMHCK B OTHKDHLITOM [O-
RO¥Wenun: 4 — TO e, B 3a-
KPLITOM, J — YNJOTHRIO-
llee pe3dHOBOe KOJbUO
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Tabauya 9. TexHuyeCKHe XApPAKTEPHCTHKU 0OpaTHBIX NOBOPOTHHX Ge3yxap-
HX kaanaHoB (puc. 20).

Py MIla
f, 2

YcioaHov

Bua kaanaHa oBO3K AU eH HE Macca, Kr

50 60 KA 44075 9,1

80 70 16 (19416p) 15,7
100 80 o0 17,7
150 100 besynapuhHn 31,2
200 110  duannesuifl J1 44075 41,4
250 120 (19416p) 02,5
300 130 K3 44067 45
400 170 1 (19u416p9) 128
500 200 80 183
600 240 237
800 390 C npoTHBOBECOM 1 1D 44003 808
1000 409 bnanueBb# 120 (194 19p) 1176
300 450 beaynaphbIH cBap- 4 A 44078 78
400 500 HO# ¢ KOHI|AMH igg  (19¢36mx) 130
600 650 [I0]l NIPHBAPKY 360

MMpumeuanue B cko6Kax yKasaHo crapoe yc/loBHOe 0003Ha-
yeHHe,

nopa notoka. IlosroMy oOpaTHble K/1anaHel Tak XKe, KaK U JHC-
KOBBIE 3aTBOPHI Jyulie paGoTaloT NPU NMOBBILLEHHLIX CKOPOCTSHX
(3-—4 M/c).

Ecau Hacoc pabortaeT ¢ MNOJOXKHUTEJNLHOH reoMeTpHuecKon
BLICOTOM BcCachlBaHHsd, TO A4 yA06CTBa 3a/JHBKH €ro nepej 3a-
MycKOM B HagaJje BcachiBaiomed TpyOnl Ha cranuuax Il ka-
TETOPHU MOXKeT yCTaHaBJHBAaTbCA MPHEMHBIA OOpaTHBIH KJia-
naH. [IpueMHBle oOpaTHble KJanaHbl MOTYT yCTaHaBJIBBaThCs
Ha BcachlBalowuX AuHuAX JuaMerpom no 200 mM. [Ipy Gonbuiux
AMAaMeTpax pe3Ko BO3pacTaeT Macca 3aXJOMKH KJjanaHa u CHNa
yaapa npy ee napeHud. Kpome toro, Bo3pacrawliie B npHem-
HEIX KJana"ax 60JbII0ro AMaMeTpa rupas/iiuecKkie conpoTHRIe-
HHA CYLIECTBEHHO CHHXKAIOT reOMeTpHYecKVIO BbICOTY BcachiBa-
uus Hacoca. Ilpy 060pyAOBaHHHM HACOCOB G HHAHBHAYaJbHEIMH
BCACBIBAIOIWKUMH JIHHHAMH NPHUEMHBIMH KJanaHaMH MOXHO He
yCcTalaBJAUBATE OOPATHBEIX KJanaHOB Ha HanopHBIX Tpy6onpo-
BOJAAX.

TexHnueckne XapakTepHCTHKM OOpATHBIX MNOBOPOTHHIX KJla-
[IaHOB NDUBeAeHBI B TabJ. Y.

MonTtaxHuble BcTaskd. BoiHyTh, a TeM 60Jiee YCT@HOBUTL ap-
MaTypy B OrpaHHYEHHOM MPOCTPAHCTBE MeXAy (paaHILaMU CMOH-
TUPOBAHHOrO TpyOOMpPOBOAa AOBOJIBHO TPYAHO. ITa onepanus
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obseruaercq TNPHUMEHEHHEM MOH-
Ta)XHbIX BCTABOK, MO3BOJIAIOLIUX
yBeJIHUMBATh (MM YMEHbIIATD) 3a- &
30p MexXNy QJIaHuaMK apMartyphl
U Tpybonposoja. B KavyecTBe MOH-
TaXKHbIX BCTABOK MOXKHO HCIOJb-
30BaTh CaJbHUKOBBLIE KOMIIEHCATO- i
pol (puc. 21), pasmepbnl ¥ Macca ¢ J

KOTOphIX npuBegennl B Tabna. 10, Puc. 21, CaavtinkoBwfi KoM-
Hnsa obnerdyeHusi MOHTAa)XXa MOXKHO  MEHCATOp, HCNIOAL3yeMbIH B Ka-
HCIO/Ib30BATh TAKKE DPAa3BEM TPY- YECTBe MOHTaXXHOH BCTABKH:

] — BHyTpeHHHRA NarpyOoK; 2 —
63-“[)030.&01‘3 MO KOJI€EHAM H OTBO-  gnanueruifl HAXKEMHON naTpyG6oK;
AaM C (pJaaHUEeBbLIMY COeJAUHEeHU -

3 — Hapyxub#i narpyOok; 4 —
canbHHKOBaA HADHBKa

MH, 10 KOCbIM (KJIHHOBBLIM) BCTaB-

KaM-narpyoOkam.

Bonomepni. BopoMepn (uame Bcero, cyxaroumue yCTPOUCT-

Ba: AMadparmel, conjsa u TpyOnl BeHTypH) yCTaHaB/HBAKOTCA
Ha HanoplbiXx BOJOBOJAX.

Cyxxatouue yCcTpoicTBa XapaKTepu3yloTCsl OTHOCHTENbLHBIM
Cy>XeHHeM MOTOKa

2

="

rae d U D — puaMeTpel CYXawliero ycrpoucrtsa U noaBoaf-
mero TpyobonpoBoja.

3HaueHusl m BLIOMPAIOT W3 CTAHAAPTHHIX: IS AHadparMm —
0,1; 0,2; 0,3; 0,4; 0,5; nnsa Tpy6 u conen Benrypu — 0,2 u
0,4. Tpy6ul ¥ comnia BentypH 6ojiee CNOXKHE B U3TOTOBJIEHHH,
yeM adagpparmbel. OHA NPUMEHAIOTCH HA HACOCHBIX CTAHIIMAX
CHCTEM BOAOOTBENEHHS, TAK KaK MeHblle NOJABEPIKEHbl H3HOCY,
a TAK)Ke TOrJa, KOrAa HeT 3anaca Hanopa Hu NoTepH B BOAOME-
pe CTPeMsITCA TMOJYYUTh HAUMEHbLILIUMM.

TaGauya 10, Pasmepn! ¥ Macca canbHHKOBHIX KoMiieHcatopoB (puc. 21)

& 1 Macca, kr = Macca, Kkr
3 : m
=z | g | ig <z | 12 | ug
: 2. | &= L= | § z = $=Z
5, E{"] = :;- - 5 o™ e E v
- o2 & = | q §g 2 =
150 550 40 o3 500 600 223 245
200 550 74 76 600 600 274 312
250 550 97 103 800 650 423 496
300 550 114 120 1000 650 528 649
400 550 169 179 1200 650 626 897
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[lepenan Hanopa B CyXKallleM YCTPOHCTBE MOIKHO Onpene-
JUTL MO (Qopmyae

* |
h=—;§~(—n;;—l), (15)

rie v — CKopocTts B TpyOe Ha Moaxole K BOIOMEDY.

[Torepu B BoaoMepax B 3aBHCHMOCTH OT THUIIA CYKaloUEI'o
yCTPOHCTBA OMNpelestorcs no GopMynam:

AN auagparm

o = g~ (= — 1) (1 = m) (16)
oJifg COIIeJ]
Roiii == -—2[% ("Fnl_"""' l)(l — 1,4m); (17)
s TpyOd Bentypwu
o = 0.,14-;-;-( L 1)(1 — m). (18)

[IpH yMeHblUIEHHH M. YBEJHUYHBAIOTCH H3MepsieMbIi nepenan
¥ TOYHOCTb, HO YBEJHUHUBAIOTCA W MOTEPH HaNopa. 3HAYEHHS m
NPUHUMAIOT TaK, YTOOB! OMNpeje/ieHHhLie MO BhILIENpHUBENeHHLIM
dopMysiaM noTepu ObIu: ANs quadparM — 1—2 M, a a4 conen
n tpy6 Benrypu — 0,5—1,56 M. UeM Gonbine auanason ws-

MEHEHHs PacXxofioB, TeM MeHbile cae/yeT NpUuHUMaTh m U 6oJb-
e Ao

Mpumep. B nanopuom Boxosoxe D = 900 Mm mMarcmMasbHbifi pacuer-
Hhifi pacxofr Q = 1000 s/c npoxonur co cKopocteio v = 1,57 m/c. Mono-
O6paTh CyxKalolee yCTpORCTBO H ONpPENeNHTh NOTEPH B BOJOMEpE.

B kauectse Cyxaioulero ycTpoicTsa npuHuMaeMm aAnadparMy. Onpene-
JAsieM H3mepdeMBill mepenaj Hanopa A u NOTepH:

npu m= 0,2
e 9T (1 Nl 303 e
5.9.8 (0.2 03 M
By = 3,.03(1 —0,2) = 2,42 w;
npu m = 0,3

2
hEJIH === 1,27 “ s 0,3) == 0,89 M,

M3 pacuera BHAHO, YyTO pEeKOMEHRyeMble NOoTepH OyAyT NpH [IpoMe-
XKYTOYHOM 3HAYEHHH OTHOCHTEJbHOIO CYXXEHHUs, 3HAUSHHST M CACLYeT HpH-
HUMAaTh B 3aBHCHMOCTH OT 3a01aCa Hanopa H AuanasoHa H3MepsieMbiX pacxo-

108, Hanpumep, aaa cranuud [ nogbema ¢ ManbiM IHANA30HOM H3MEHEHWH
pacxonoB MOXHO npuaute m == 0,3 n h, ., = 0,89 m.

PacxonoMepn ciieflyeT yCTaHaBJAWBAThL 3a NPAMOJUHEAHBIM
yuyacTKoM TpybonpoBona. MuHuMa/NbHAasA AJUMHA yvacTKa 33
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BUCHT OT BHJIA CYXaIOMETro YyCTPOHCTBA, OTHOCHUTENBLHOTO CyXKe-
HUSA NMOTOKA M, BUAA MECTHbLIX CONPOTHBJ/IEHUH, BO3MYLIAIOUIIHX
noTOK. B obleM ciygae AAHHB NPAMOJMHEAHOrO NOABOJSIIE-
ro yuactka — (20...40)D u otBoasiwiero— oD o06eCcneynBaT
TPeOYEMYIO TOYHOCThL H3MEpPEHUH.

B cBA3KM ¢ 3THM CyXalomHe YCTPOHCTBA C MNEPBUYHBIMH
JaTYUKaMH 49acTO NMPHUXOAMTCA YCTAHABAUBATL B KaMepax 3a
npeneslaMy HaCOCHBIX CTaHLUMH. TeMneparypa B KaMepax NOJXK-
Ha NMOJJEepPKHUBATLCA He HHXxe + 5 °C.

Cneundukauua obGopynoBaHusi, TpyOoonpoBoxos, apmary-
put ¥ hacoHHbIX YacTei. CocTaBasIOTCA AJs NpeABaPHTENBHOTO
3aKa3a W3roToB/IsieMOro Ha 3aBofax o60pyaoBaHHsA, A yA00-
CTBa YTE€HHWsl 4epTeXKeH NpPH CTPOUTENLCIBE CTAHLIHH, MOHTaXKe
ofopylloBaHHsA H ero skcniayarauud. CoctaBiasierc cneuugu-
Kanusa OJHOBPEMEHHO ¢ BbiGopoM o6opynoBaHus, TPYOONpPOBO-
OB W apMaTyphi.

B cneiugurauuio BRJAOYAETCS OCHOBHOE H BCHOMOTATE/b-
HOe HAacoCHoe o6opyaoBaHUEe H JEKTPOABUraTENH K HEMY, 000-
pYJAOBaHuUe [MpEeABAPHTENbHON OYHCTKH (CETKM,  PeLleTKH,
ApOOHJIKH, pelleTKU-JPOOHIKH), MOABEMHO-TPAHCHOPTHOE 000~
pynoBanue. [laHnele no 060pynoBaHuIO NPUBOASITCA B HACTOA-
el KHATE U B ClIpaBOYHHKAX, HanpuMep, B [156]. [lo cnpasou-
HUKY 114] onpenensiorcss XapakTepHCTHKH TpyD, NPHHATHIX
IJ1s1 BHEIIHUX H BHYTPEHHHWX BOJOBOJOB, U (aCOHHBIX YacCTeH

CITEUNDPUKALNA

Hacoc yenmpodexnoiu

ﬂ 2&3 ~J6 ¢ anenmpodbu-
camenem A2-71-4,

oc T 8595 74

Tpy/061 L“ﬂ?ﬂﬁﬂHME
anexmpochaprsie @ 3&?9
J25 x4

4

]

. C n,na Bovwux h’ﬂaﬂaﬁ aé‘pamﬂam
||

L {

4

nod pe»;‘}aﬁque U noﬂapﬂmwu pnaryebull
AL Mﬂrﬁﬁumuﬁa 44075 8200, Py =16

60 60
Pnc 22, Obpasen, Oq:»opnmenﬂﬂ cneuﬂcpﬁﬁauﬂu

43



Ha Tpy6ax BHYTPH HaCOCHOH cta”Huuu. [laHHble mo apmarype
npHBeJeHbl B HACTOAILUEH KHHUIe, a TakK)e B COPaBOYHHKAX
[14, 15, 17 u 18].

CrnenuduKkanus npyuBOAUTCS HA yepTexe UJIU B NOACHHTEb-
HOH 3amUCKe Mo onpeaeneHHoi dopme. Dopma u obpasen co-
CTABJIEHHUS CrelH(pUKALHKU NpeacTaBIeHs! Ha puc. 22. B rpade
«O60o3HaueHNe» B KYPCOBOM IPoeKTe MOKHO ccbliaTbest Ha [TOCT
3aBOJ-U3TrOTOBHUTE/b, CIIPABOYHLIA MaTepHas WJu JUTepaTypy,

OTKYLA B3ATH CBeJeHUs 00 oO60OPYROBAHHHU H 3JleMeHTax Tpy-
ConpoBoa.

§ 7. Nocrpoenne rpachuka coBMecTHON paboTthi HacocoB
M BOAOBOAOB

DacoHHbIe YacTH U apMaTypa oOyCJIOBIAHBAIOT THAPaABIHYE-
CKHME MOTEPH HAMOPa B HACOCHOH CTAHUUM flg.. DTH MOTEPH
BMeCTE C NMOTEPAMU B BOJOMEPHLIX yCcTpoHcTBax Agzmy H BO Bca-
ChIBAIOIIMX H HanopHbIX BOAOBOAAX (hss H hys) COCTABIAAIOT
ofiMe norepu Hamopa B HAaCOCHON YCTAHOBKE H BMeCTe CO Cra-
THYECKHUM HATOPOM OMNpene/siioT HeoOXOAUMBIH HANOP HACOCOB

H = H::T -+ hB.H + Auc + hE,I[M -+ hH.B == HET —+ Ehw (lg)

[lotepd Hamopa B HACOCHOH yCTaHOBKE XA, 3aBHCAT OT
pacxoaa, a nojgada (pacxoj) HaCOCOB B CBOIO OYepenb 3aBUCHT
OT pa3BHBaeMoro UMW Hamnopa, To ectb U or 2h,. OKoHua-
TeJIbHbIE NapaMeTpsl (Mojaya, Hanop) napaesbHO COEIHHEH-
HbIX HACoCOB, NOJAAIOIIUX BOAY N0 CHCTEME HAlOPHLIX BOLOBO-
JOB, OINpeaeNoTcsa TMOoc/ae IOCTPOeHHUs rpadHKa COBMECTHOH
padoThl HACOCOR H BOJOBOAORB. [L/1s STOTO HEOOXOAUMO NOCTPO-
HTb XapakTepUCTHKY Tpybonposona— rpaduk, KOTOPHIH No-
Ka3blBaeT, KaKOH Hanop AOJIKHBI pa3BMBaTh HACOChI AJsl TOTO
gyTo0bl MOJATH Y€pe3 CHUCTEeMY BCacChlBAWONIMX BOJOBOILOB, TPY-
O0npoBOAOB BHYTPH HACOCHOH CTAHUHW U HaANOPHBIX BOJAOBO-
J0B pacxol @u.o. Ha puc. 23 npejcrasnedbl cxema Tpybonpo-

ﬁ“—_
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Puc, 23. K noctpoenuio xapakrepucruky tpyGonposoja:
g — BbicoTHasT cxema; 0 =~ XapakTepHGTHKa TpyOGenposoaa
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flepemetyxi
‘ ~ 7

Puc. 24. [lapannenwuan padGora 4-x wacocos Ha [Ba BONOBOMNA C
nepeMbYKaMH:

a — CXeMa BOAOBOAA; 6 — XapaxkTepHCTHKHM HACOCOB H BOAOBOJIOB

BOJA, MOJIOXKEHNE TNbe30MEeTPUHYECKHX JIMHUH TNPH Tlojaye pas-
HbiX pacXofOB H XapakTtepHCTHKa TpyObompoBOAA.

[Ipumep rpapyika coBMeCTHOH paboThl HACOCOB M BOJAOBO-
JOB npuBeneH Ha puc. 24. Kak BUAHO U3 CXeMbl BOJOBOJOB Ha-
COCHOM CTAHIMHU Ha pHC. 24, a,THUApaBAHYECKHE NOTEPH B pas-
HEIX TpyOBOMPOBOAAX ONPEALSHIOTCH Pa3HBIMH pacxoiaMu (s s,
Q., Qu.s), 3aBHCANIHMH OT YHCJIA BOAOBOAOB WU HACOCOB.

[loTepy Hamopa BO BCacbiBalomieM BOJOBOJE OMNpPENesaoTCS
no ¢gopmyJse

By = 1000iL, . -+ 3¢ -2‘5’; (20)

rae 1000i — norepu Hanopa Ha | KM TpyGonpoBojia B MeTpax
BOAAHOTO cTtoNfa, onpepensieMble AN pacueTHOro pacxana (pp
B Tpy6ax 3aflaHHOrO AMaMeTpa U martepuana no tabuaunam Lle-
BeaeBbiX [23]; Las — AMHHA BCACHBAIOWIET0 BOAOBOAA, KM:
2L — cyMMa KO3QPHUIHEHTOB MECTHBIX CONPOTHBJEHHH; U —
CKOPOCTh BO BCACHLIBAWOLIEM BOJOBOJE, M/C.

[Totepu Hanopa B HACOCHBLIX CTAHLUHUAX fyc PEKOMEHAYyeT-
CAl ONpeNeasiTk B TAKOM MOPSAKE:

Ha CcXeMe TPyOONpoOBOAOB B HACOCHOI CTAHLMWH YKashiBa:

IOTCSl AMaMeTrpbi, apMaTtypa, (pacOHHple 4yaCTH H paCUETHBIC
pacxonbl;
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onpenesfieTcss CaMbii HeBhbi-
FOAHBIM JJI pacyera [OTEPb
NyTh BOJAbl, HA HEM HYMEpYIOT-
CAi MECTHbIE [OTE€PH; BbIYHUCE-
HUE [MoTepb CBOAUTCA B Tab-
JULLY.

[Ipumep cocraBnenuss cxe-
Mbl /1S OMNpEJeNeHUn IMOoTepPhb
NpeACTaB/JeH HAa PHC. 25, a BHI-
MOJHEHH A BbIYUC/IEHHH — B
raba. 11. I'papm 1, 2, 3 u 4
TabauLBI 3aNoNHAKTICH B COOT-
BETCTBHHU CO cXeMOH. Kosadpdu-
UHWEHTHl CONPOTHBJEHHH TIPH-
Puc. 25. Cxema Kk ompeaeaenuo AMAIOTCH TIO -~ TIDHJL. ]“ (211.
noTeph Hanopa B HacocHo#l craw- JLJIA OTKPBHITON 3anOpHOH apMa-
UHH TYPH MOXKHO MNpHUHHMaAThL § ==

= 0,2. CkropocTtH yno6HO onpe-
aensath no tabnuuaM llepenesnix {23l].

[lorepu B BopOMepe AJIA pacyeTHOro pacxoga Q. onpene-
asiorca no oaHo U3 dopmya (16), (17) uau (18).

[lortepy BO BcacniBawumux TpybGonpoBojax, B HaCOCHOI
CTAHIIUY H B BOJOMEDPHOM YCTPOHCTBE MOXHO CYHTATh MPONOP-
LHOHANbHBIMH KBa/JpaTy MojAadd HACOCHOH CTaHUHH. TaKum
obpa3oM, JJIfl onpeaceHus MOTEPL NMPH NPOU3BOJLHOM pacxoie

Tabauya 17/. OupeneseHne norepsr HANOPA B HACOCHOH CTAHIHH

= = HaumesoBaHHe MECTHBIX v 0 E. =
g = COMpPOTUBJIERHN = = 3 & o, (e
ﬁg .~ - ’p ) > s
L 2 | 3 | ¢« | s | 6 ‘ 7|
I KouaeRro 500 300 0,6 1,43 0,105 0,06
2, 3 3aaBuxkKa 500 300 0,2X2 1,43 0,105 0,04
4 3a1BHKKA 000 200 0,2 0,95 0,046 0,02
5 TpoRuuxk 300 100 1,5 1,32 0,080 0,13
6, 12 3anBukKH 300 100 0,2X2 1,32 0,089 0,04
7, 10 Koaena 300 100 0,6X2 1,32 0,089 O,l
8 [Tlepexon cyxawmuiica 260 100 O,1 1,88 0,18 0,02
9 [Tepexoa pacuupsomufica 200 100 0,25 291 0,432 0,11
i1 O6parubiit Kaanan 300 100 1,7 1,32 0,089 0,15
13 TpoRiuuk 300 100 1,6 1,32 0,089 0,14
14 3a/IBHKKA 300 650 0,2 0,66 0,017 O
15, 16 3anBuxKKH 300 150 0,2xX2 1,97 0,198 0,08
{7 Koaeno 300 150 06 1,97 0,198 0,12
2
¥
h, =2 T 1,01 M



Tabauya 12, PacueTl NS NOCTPOSHUH XAPAKTEPUCTHKH TPybonposonor
HACOCHOH CTaHRNW

OrHocvTenbynit pacxon Q; onH o

Ne N 3nagelive Norepb, M
{) ' 0,33 l 0,5 | ] ' 1,3
Jlea s000600a
| S - 20 20 20 20 20
2 h,, 0 0,04 O, 0,4 0,68
3 4, 0O 0,01 0,26 11,01 1,71
4 fyu 0O O, 022 089 1,5
> h, . 0 1,37 3,14 12,57 21,26
6 Hyy=(1)+ (2 + @)+
-+ (4) 4+ (5) 20 21,62 23,71 34,87 45,15
Odun 6000800
{ Ny 0 5,49 12,57 50,25
8 Hy=(M)+ (2 + 3+
-+ (4) -+ (7) 20 256,74 33,14 72,58
Hsa 6000600a, o0na nepemsuinxa. Asapus
9 h, .o 0 3,42 7,86 31,4 53,11
10 H,= 0+ (2 + ©B)+
-+ (4) 4+ (9) 20 23,67 28,43 b3,7 77
Hea evisoda, 0se nepembiuku. Asapus
11 h, 4 0 2,73 6,29 26,1 42,49
12 H,,= 1)+ (2)+ 3) +
+ (4) -+ (11) 20 22,98 26,86 47,4 66,38

Qu.c MOXKHO N0JIb30BaThCA (POPMYJIaMHu:

h;.E e Khn.ﬂ-: h;!l: = Khﬂ.ﬂ H h';:mﬂ i Khw. (21}
K = (Q;n:/ Qu.c)ﬂ- (22)

[lotepu Hanopa B HanoOpHOM BOAOBOZE /A BCEX PacXOJiOB
ONpenesaoTc Mno ¢QopMmyJe.

hee = (1,1 ... 1, 2) 1000iL, ., (23)
rae 1000i — to ke, uro B dopmyJie (20), Ho yxe ans TpyO H

paCxoa0oB HAIIOpHbBIX BOAOBOIOB.

MecTHRIE NOTEPH B HaMOPHbIX BOAOBOJAX YYHTHIBAIOTCH B
pasmepe 10—20 % norteps Hanopa no AJHHE.

[Tpumep noxacuera no gopmyse (19) Heo6XOAUMBIX HAMNO-
poB nisa nopaud pacxonoB 0,33Quc, 0,9Qu.c, Que ¥ 1,3Qu.e,

rae
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roe Q. pacyeTHasi nojada HAaCOCHOH CTAHHMU, NPUBOJHUTCH B
1aba. 12. [lo peaysabraram pacueToB CTPOUTCH XapaKTepHUCTH-
ka BOJOBOAOB (pucC. 24, 0).

Hacochl BORONpPOBOAHBIX ¥ BOZOOTBOAHBIX HACOCHBLIX CTaH-
{MHA 4aile BCero noaarT BOAY B BOAOBOABI, COCTOALIHE U3 JBYX
JUHU (pexe — u3 Tpex). [Ipu aBapuu Ha ofiHON U3 AUHUH BCH
[10Jaya HaCOCHOH CTAHUHMH OCYILECTBJSETCA MO OAHOMY TpYV-
GonpoBoay, TO €CTh Qy» NpHHUMAETCA paBHbIM Qy .. [Tpu 3TOM
yBEJMUYHUBAIOTCA NMOTEPH B HANOpPHOM BOAOBoAe. Takoii cayuad
Tak)ke pacCUMUTbHIBaeTCsl B TabJHLEe W XapaKTepHCTHKa CHCTe-
Mbl NPH OAHOM BOAOBOJE CTPOUTCS Ha rpadHke. Xapakrepuc-
THKa 2d cooTBeTCTBYeT paboTe BOAOBOJA B JiBe JIMHHH, Xapak-
TepucTika d — B OAHY. [loTepH npu BORAOBOAE B OAHY JIHHHIO
npubau3uTensHo B 4 pasa Gosblilie, YeM npH BOAOBOLE B JBE
JHHUN,

Hnsi yBenHuYeHHS MPONMYCKHOH CHOCOGHOCTH BOJOBOJOB B
c/lydyae aBapHM Ha HHX YCTDAHBAlOT nepeMblYKH. 1orjaa npH
aBapuy BoAOBOABI paboTaloT B OJHY JHHHIO TOJILKO Ha yYacTKe
MEXKAYy NepembldkaMH. ECad nepeMblukH JessiT BOACBOLRI HA
paBHLIE YyY4acTKH, TO NPH OAHOW NepeMbldKe B CJyyae aBapHu
NOTEPH B HANOPHOM BOjJOBOAE BO3pacralT B 2,0 pasa mno
CpaBHEHUIO C HOpPMAaJLHOH paboToM ABYX BOAOBOJAOB, a NPHU ABYX
nepemMblukax — B 2 pasa. [Ipn Heo6X0AMMOCTH paCCUUTHIBAIOT CH
U CTPOATCA XapPaKTEepPUCTUKH BOAOBONOB ¢ OAHOW, ABYMSA H
GoJiee nepeMEIYKaMH.

Ha rpaduk ¢ xapakTepucTHKamMy BOAOBOJOB I1€pEHOCUTCH
XapaKTepUCTHKA BLIODAaHHOIO Hacoca. 3ateMm, YBEJNHUMBasg B 2,
B 3 pasa U TaKk Jajnee noxauy [MpH COOTBETCTBYIOIIUX Ha-
[10pax, CTPOAT TIpapuKH COBMECTHOH pabOThi ABYX, TPEX H
TaK jpajee napanaeibHO COeJMHEHHBIX LEHTPOOEKHHX HACOCOB.
Ha rpajure cTpositcl XapakTepUCTHKH COBMECTHOH paboThi
BC€X, BKJIOYasgd K pe3epBHble, HACOCOB HACOCHOH CTaHLHH.
Touku fepeceyeHUs COOTBETCTBYWIIHX XapaKTEPHCTHK HacCo-
COB H BOJIOBOJIOB OMNPEAENSIOT PEXUMHBIE XapaKTePUCTUKHU (rno-
naqy, wanop, KIIJL) macocos. Ilo atomy rpaduky onpegens-
eTCqd CTyneHyaTas nojadya HaCOCHOM CTaHIMH, TO eCThb nojaya
npH paboTe OAHOro, ABYX H TaK paaJjiee HaCOCOB.

§ 8. OCopypoBanmue cucreM 3anuBKKM HACOCOB,
TeXHWHECKOTro BOAOCHAOKEHKA, ApeHaXKa M OCYLIeHMA

Ins ofecnedeHHss HOpMaJibHbLI¥ YCJIOBUH  SKCHayaTalHu
OCHOBHOTO O0OpPY/IOBaHHSA H COOpPY>XEHHH HACOCHOH CTAHLMH
HeOOXOAUMO YCTPOHCTBO PA3NHUHBLIX BCIOMOraTeNbHbIX CHCTEM,
TaK>Ke HCMOJIb3YIoUHX HACOCHLIE H BO3AY XOAYBHbIE YCTAaHOBKHI
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_ Puc. 26, Cxema g onpejenenuo ofbeMa BO3-
777 // AyXa, OTKAuUHBAeMOTO NpH 3aJHBKe Hacoca

BEHTUJSILIUA, MaclocHaGXeHUsl, 3aJHBKH HACOCOB (BaKyyM-
CUCTEM), ApEHa)a, OCYLIeHHs, YAaJeHHa 0CaliKa, TeXHUYeCKo-
ro BOAOCHAOXeHHs. PacCMOTPHUM HEKOTOpLIE U3 STHX CHCTEM,
pa3pabaTbiBaéMbleé B KYpPCOBOM MPOEKTE.

Cucrema 3aJHBKH HAcOCOB (BakyyM-cHcteMa). Hcnonbay-
eTcs B HACOCHBIX craHuusaX | noanemMa pasaejbLHOrO THna A1
YMEHbIIEHH 3aryay6JeHus MallHHHOTO 3aMla ¥ YaAeiueBJeHHS
CTPOUTENLCTBA. Kak MpaBH/IO, B HACOCHBIX CTAHUHAX CHCTEM
BOZIOCHAOXKEHUA HJIH BOAOOTBEAEHHA KOpPNyC HAcCOcCa pacno.a-
raeTcs noj 3aJuB OT PACYE€THOI'O YPOBHSA BOALI B BOJOEME HJIH
EMKOCTH. JTO 3HAYUTEJNBLHO ylpouiaer 3anyck Hacocos. B na-
cacublX cranuuax Il u III kareropuit nonyckaercs ycranoBka
HAacoCOB He noj 3aauB. Mapenka BcrpeualroTcsi CXeMbl 3anycKa
HAaCOCOB, PACNOJIOXKEHHBIX BHIILE YPOBHSA BOJAbI, HA HACOCHBLIX
cranuuaXx 11 nogbema. CorsacHo AeACTBYIOIIUM HOPMAaM, B 3THX
ciiydgasx CJaeAyeT NpeaycMaTpuBaTh YCTAHOBKY C BaKyyM-
HAaCcoOCaMH H BaKyYM-KOTJIOM.

Tpebyemyio nojauy BaKyyM-HAcoca onpenensitoT uCXons U3
BpeMeHd, HEOOXOJMMOro I 3aJHUBKH Hacoca, no ¢opmyJe

1000% (W,, + W)

Ce = m : (24)

rne W, + Wi, — o6beM Bo3flyXa B Hacoce W 3a; HB eMOH yac-
Th TpybonpoBoAa (Kak NpaBWJIO, A0 3aJBHXKKWH HA HANOPHOM
TpybonpoBoje, puc. 26), m®; R — ko3pduumenT 3anaca, yuyu-
THIRAIOMIHH BO3MOXKHOCTb NMPOHWMKHOBEHHA BO31yXa uepe3 He-
NJIOTHOCTH (CanbHUKH, (VIaHLEBHE COSNUHEHHS); NPUHHUMALTCS
pasueiM 1,05...1,1; {— Bpems, Ttpebyemoe 1jsi cO3jaHUg He-
06X0NUMOTO /1A 3aJUBKH paspexeHus, MuH; ¢ = 3...10 MuH;
H, — reomerpHyeckas BbICOTA BCAaChIBAHHA Hacoca, CYyHTaf
OT OCH HAcoca 0 PacYeTHOTO YPOBHSA BOJALI B MPHUEMHOH Kamepe
(pesepByape) npu 3anycke, M; H, — Hanop, COOTBETCTBYIOLIHH
OapoOMETPHUECKOMY [JABJIEHHIO; B OOBbIUHBLIX YCJAOBHUAX OPUHU-
MaeTcs paBHbiM 10 M.
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Tabauya 13, TexnHueckHe X3apakTEpHCTHKH Bar¥yyM-HACOCOR

—

IlokasaTenn i | S i i & S
s |5 |5 |5 |8 |2 | 2
4 ¥ | o na aa oL a.
[Iopaua Q_ ., a/c 67 13,5 12,6 25 o0 25 70
MaxkcuMaJbHBIE BAKYYM
H._ ../ Ha 08 08 06 08 08 09 0,92
MoinocTs 3/aeKTpOABHra-
tead, kBT 1,7 28 1,2 4 7,5 45 10
Fabapurel, MM:
NJIKHA 392 417 445 682 1085 575 575
HIHPHHA 240 240 240 450 5I0 360 360
BHICOTA 278 278 295 938 1102 390 390
Juamerp narpy6ka, MM 25 25 25 50 65 65 65
Macca Hacoca, Kr 38 42 b0 163 380 93 109

B KauecTBe BaKyyM-HAacoOCOB CHCTEMBI 3aJIHBKH Yalle BCEro
IPHHUMAIOTCS] BOJOKOJbUEeBble Hacockl: KBH — KoHCOMbHBIM
BaKyyMm-Hacoc, BBH — Bonokonbuesoit Bakyym-nacoc, PMK —
poTallHOHHas MallHHa-Komnpeccop (tabua. 13).

JIns Toro uToObl NOCTGAIHHO NMOAAEPKUBATH Pe3epBHBIE HA-
COChl B 3a/IMTOM COCTOSIHHHM, B BaKYyYM-CHCTEMY BKJ/IOYalOT
BakKyyM-Kotea (puc. 27). Co3naB onpejeseHHbBIH BaKYyyM B
CHCTEME U BAKYYM-KOTJIE€, BAKYYM-RACOCHl aBTOMATHYECKH OTKJIIO-
qatorcsd. [loAcackiBaembiii B cUCTEMY yepe3 HeNIOTHbIE COEIH-
HEHHs BO3AYX NMNOCTENEHHO yMeHbluaeT BakyyM. [Ipu onpenenen-
HbIX MaJbIX 3HAYEHHSAX BAaKyyMa B BaKYyM-KOTJj€ BaKyyM-Ha-
COCbl ABTOMATHYECKH BKJIIOYAIOTCH.

PacueTHbl 06b€M. BakyyM-KoT/1a Wy« NPUHUMAIOT HCXOAS
H3 yCJI0BHA, YTOOLI BAKYYM-HACOC, NMOAJNEPKHUBAIOLIMA pacyeT-

Puc, 27. Cxema 3aJUBKH OCHOBHLBIX HACOCOB MNPH MOMOJIH BAKYyM-
KOTJia:

! — OCHCBHLI® HACOCH; 2 — py4HOfl Hacoc; § — BakKyym-Hacolh; 4 — BoO-
AOOTAeJHTedb BAKYYM-HAacocoB, 5 — 3aNHBOYHBEII Oa4oK-OTCTOHHHK; 6 —
BO3AVIUHAS MAarucrpanb; 7 — BaKyyM-Kotes; 8§ — CHTHAaJIU33TOp YPOBHHA;
9 — KJanaH BHINYCKa BO3aAyXa HJ/H BEHTHJb C IJIEKTPONDPHBOAOM

ol



HBIH YPOBE€HbL BaKyyMa B KOTJie, BKJUaJacs He OoJjiee 4 pas3

B 4acC.
W'?E-l"i o gOOQn (l - QI]/QB-H)! (25}

rie Q, — noacoc BO3Ayxa, a/c; Qsm — nNOAaYa BaKyyYMHa-
coca, J/c.

[loacoc Bo3ayxXa B cHCTeMY OPHUHHUMAIOT B 3aBHCHMOCTH OT
JvameTpa BcachlBaolero natpybka 3a/jiiBaeMoro Hacoca:

Jluamerp BcachiBamwiie-
ro natpybka, Mm Ho 150 150—-300 300—600 600—1200
[Moacoc Qn, a/c 0,014 0,028 0,056 0,112

JipeHaKHble HAacOCHble YCTAHOBKH. JTH YCTAaHOBKH MOpe-
Ha3HAYEeHBl A7 OTKAYKH W3 [NOJA3€MHON 4acTH HACOCHOH CTaH-
MU TPYHTOBBLIX BOJA, QUALTPYIOLIMX uyepe3 CTeHbl 3JaHuf,
yTeYeK 4epe3 CaNbLHUKH HACOCOB U BOJABI, H3JAUBAIOUIEHCA MU
peMOHTe oOopynoBaHus. [lns cbopa JIpeHaKHBIX BOJ B Ma-
[IMHHOM 3aJ/i¢ YCTpauBaeTcs JpeHaxKHbiH Konojen., O6beM Ko-
JIOJlUa NPUHHUMAIOT PaBHBIM NojAaue APEHAXHOro Hacoca B Te-
gyeuve 10—15 MuH. Boja kK koaoauny noABOAMTCS AP EHAXKHLIMH
JIOTKaMH, pacnoJioKeHHbIMU y cTeH. [lonn Jenaercs ¢ yKJIOHOM
B cTOopoHy Js0TKOB (0,002—0,005).

B HacocHuX ctaHnuax | mogbeMa c 3a6opoM U3 OTKPHITO-
ro BOJOHCTOYHHKA JpEHaXXHast BOJa OTKAuMBaeTcs OOPAaTHO B
BONOEM, B HACOCHBIX CTAHUMAX BOJAOOTBEJICHHSI — B HPUEMHBIH
pe3epByap, B HaCOCHBIX cTaHuUAX Il noAbema — B HapPYyXKHYIO
CHCTEMY BOAOOTBeJeHHA. [ 1yOMHA HACOCHOH CTAaHUMHU omnpeje-
JIleT CTAaTHYECKHH HAMNOp APEHAXHbIX HAaCOCOB, a rujipaBiaHye-
CKHE [OTepH MNPHUHUMAIOTCA pPaBHBIMU 2—4 M.

[lomaua fApeHaXXHBIX HACOCOB onpeaensiercs no GdopmyJe

Q= (1,5 ... 2)(2q, + qy), (26)

rae 2q; — CyMMapHble yTeukH uepe3 canapHuku, no 0,05...

...0,1 n/c Ha Kaxn0e caNbHUKOBOE VHJOTHEHHE, ¢y — DUJIBT-

PALVOHHBIH pacXol uepe3 CTEHHl W OO 3JlaHuA, J/C.
OpHEHTHPOBOYHO ¢y, A/c, OMpenensioT no hopmyJe

g, = 1,64 0,001W,

rae W — o0beM 9acTH MalUHHHOIO 3aJ1a, PacrnoJIOXKeHHOH HH-
XKE MAaKCUMAJBLHOrO YPOBHA TPYHTOBHIX BOJ, M°.

B KkadecTBe jpeHaXKHHX yIOOHO NPUMEHSITh BHXPEBHIE
KOHCOJIbHBIE camoBcachiBaiolie Hacochl BKC wnu norpyxHO#
HEeHTPOOeXKHBIKM  MOHOOJIOUHBIA  KaHAJHU3AIMOHHBIA  HACOC

ol



Tabauuya 14. Texwuueckue xapakrepuctuku nacocos BKC u IMK

R SN

mapks | Tomna, \ Hanop, | VOR" | Macea, | o nobuer | H20M, 4
: KBT KT MM
BKC 2/26 0,79—2,2 60—20 5,5 130 947 X 320 4
BKC 4/24 1,58—4.3 70—20 7.5 166 1005 X360 4
BKC 5/24 2,38—5H .4 70—20 10 - 180 1047 %320 4
BKC 10/45 5,0—11,1 86—30 30 315 1197X430 3
(IMK 16/27 4.4 27 4 136  2000Xx 200 e

[IMK 16/27, Texuuueckue XxapakTePUCTUKY KOTOPLIX OpHBEECHbI
B TabJ. 14. JIpeHa>KHbIX HACOCOB YCTAHABIHBAIOT HE MeHee ABYX
(onuH — pe3epBHLIA). 3aNyCK U BHIKJOUYEHHE HACOCOB POU3-
BOAATCA aBTOMAaTHUECKH OT NONJIABKOBLIX peEJi€ YPOBHEH B Jpe-
HaxxHoM kosoxaue. Hacocet BKC ycranasnuBaiorcs Ha (yHaa-
meHTax, a IIMK onyckaioTrcs B npusMOK.

Cuctema ocyiienus. Ilpesnasnayaercss A5 OTKAYKH BOJHI
K3 BCACBLIBAIOIIUX TPYOONMPOBOJOB U IMPUEMHBIX KaMep OCHOB-
HbIX HACOCOB M M3 MALIMHHOIO 3a/2 B CJydae ero 3aTomJ/eHUs
OpY ABapHH.

CrenunaJsibHasi CHCTeMa YIaJeHHs OCAXKIAEHHBIX HAaHOCOB H3
Kamep BOA03abOpHbIX CcoopyxKeHui. [IpuMeHsercs Ha Ha-
COCHBIX ctaHuusx | nognema.

Pacuet CHCTEM OCYILIEHUSl W YAANEHUS OCAXKJIEeHHbIX HAHOCOB
paccMaTpuBaercss B . 5, § 18.

CuctemMa TexXHHYECKOro BOHNOCHAOXKeHHA paspabathiBaeTcCHd
B KYpCOBbIX OPOeKTaX HACOCHLIX cTaHUMH 1 moameMa u BOJOOT-
Begenusa. OHA OpPOEKTHPYETCs I8 NOJauy BOJABI HAa CMA3Ky H
OXJiaX/eHue MNOALIMOHUKOBR W VINIOTHEHHe cajbHukoB. Pac-
X0 TEeXHUYECKOH BOJALI onpenensercs No NacnopTHLHIM JaHHBIM
OCHOBHBIX HAcOocoB. OpHEHTHPOBOYHO MOXKHO I(IpHHHUMATh HO
0,5—1 a/c Ha Kaxnabii paGouuid arperat. Hanop B TexHuuec-
KOM BOJONpPOBOAE JAOMXKEH Ha 2—10 M npeBbimaTs Hanop OcC-
HOBHbIX HACOCOB.

B HacocHbIX craHuuaXx | noanema TexHuYeckas BOJAA nepen
nojfauey K HacocaM MOXeT O4uInaThCs HAa QUIALTpPax. B Hacoc-
HBIX CTAHIIKAAX CHUCTEM BOJOOTBEJAEHHS HACOCHI TEXHHYECKOTO
BOAI0HPOBOa 3a0UPAIOT BOAY K3 XO35HUCTBEHHO-NUTHLEBOrO BO-
aonpoBoaa yepe3 Oak paspeiBa cTpyd. B cucreMax TexHuue-
CKOTrO BOJOCHAOKEHHUSA 4Yallle BCEero NPUMEHSIT HacoChl THA
BK, BKC wuwnu K: oaun — pabouuit, OJIAHH — pe3epBHLIA.
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rMABA 3

—

NPOEKTMPOBAHME 31AHUS HACOCHOW CTAHLMM

B —

§ 9. NMoavemuo-TpancnoprHoe obopyaosanue

KonmuyecTBO  KOMIJIEKTOB MOABEMHO-TPAHCHOPTHOIO 0060-

pyJ10BaHUSE H CXeMa ero paboThli HOPH MOHTaxXe (aeMoHTaxe)
HACOCHBIX arperaTtoB WJIM apMaTypbl 3aBUCAT OT PACNOJOKEHHUS
MALIHHHOTO 3a/1a OTHOCHTEJbHO MNOBEPXHOCTH 3eMJ/IH, OT BUJA
TpAaHCMOpPTa, Ha KOTOPOM HAacoChl ¥ apMatypa nolarTcst K Ha-
COCHOM CTAHUUH, OT Pa3MepPOB MOHTAXKHBIX HJOMIAAOK U Npoe-
MOB BOPOT.

[Ipy npoeKTHPOBAHUK HACOCHON CTAHUHUHU XKenaTelbHO [pe-
NyCMOTPeTb BBE3J TpaHcrnoprta (aBTOMOOH/ISI) ¢ MOHTHDYEMbIM
IPY30M HEHOCPEJACTBEHHO HA MOHTAXHYIO MJOIWIAAKY BHYTPH
HACOCHOH cTaHuuu (puc. 28). Bokpyr TpaHcnopTa, H2 KOTOPOM
nojaeTrcss o0OpPYAOBaHHE HA MOHTAXKHYIO [WIOLWLANKY, J0J/XKEH
OLITH ofecneued npoxon lMpuHOH He MeHee (,7 M. Muuumann-
Hbie pasMepbl MOHT2XXHOHW MNJIOLIAAKH OlNpeNensioTcs MapKoH
HCNOJAb3YEMBIX aBTOMOOWJEH W npuBeJeHbl B Ttadsa. 1.

B HesarniyOyieHHBbIX H 1104y3aryayOJEeHHBIX HACOCHBIX CTaH-
UHAX MOHTHPYEMbI# rpy3 3abupaercs [OIbeMHO-TPaHCHOPT-

HbIM O0OPYIOBAHHEM C IPYy30BOH MJaTHOPMHB Ky30Ba aBTOMO-
Ou/isl U nojaeTcss K MECTY MOHTaxKa WM Ha NPOMEXYTOUHYIO

Tabruya 15, Ipy3onoabeMHOCTs, W radapursl Tpy30RLIX aBTOMOOHJCH

- il ey ooy

= o = : 5
Mapka aBTOMOCHIS | e E o ‘?E’ E
2|58 | 2| %
> - o = l R4
[ pyaonogbeMHOCTb, T 1 2,0 o 8 12
Paamepnl aBToMOOMHAST, MM:
VTHHA 4360 5725 8675 7140 9660
LIHPHHA 1940 2250 2500 2500 2650
BbICOTA 2070 2130 2400 2650 2620
Pazmepnl nnatdopmbl, MM:
JJIHHA 2730 3070 3752 4810 5770
LIUpHHA 1820 2070 2326 2480 2480
BhiCOTa {IOrpy304yHasn) 700 1200 1370 1500 1520
MiHuManbible pasmeps
MOHTaXXHOH NJOMAKKH, MM:
AJIHHA 3430 3770 4452 5510 6000
IIHpHHA 3220 3470 3726 3880 3880
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Puc, 28, CxeMa nOABEMHO-TPAHCIOPTHHIX OMEpauHil B He-

sarnyOyieHHRIX H IONYy3arayO/MeHHBIX "HACOCHBIX CTaH-
LHAX:

I — rpysoBas TeJleXKa KpaHa, 2 — YCTAaHOBJHeHHHA HAaCOC;
3 — aBTOMOOUTIB

MOHTAXHVIO TNOWRAAKY. B 3aryiyG/ieHHBIX HACOCHBIX CTAHIHUAX
NOABEMHO-TPAHCOOPTHLIM O0OpPYyIOBaHHEM BEpXHero nomelie-
HNUS TPY3 NONAeTCs K MOHTAXKHOMY JIIOKY ¥ uepes HEro onyc-
KaeTcsl HAa MOHTAXKHYIO HJIOWAJKY 3aryiyGJeHHOTO MAllHHHOIO
3aja. C 3To# nIOIAAKH TPAHCNOP THEIM O00OPYA0OBAHHUEM MaIlIKH-
HOT'O 3aJ1a rpy3 nojaeTcss K MecTy MoHTaxa (puc. 29).

®opMa W pasMephl MOHTAXKHOTO JIIOKa ONpeiensioTcs ra-
6aputamMu NPOHOCUMOro OOOpYJOBAaHUS C Yy4yeTOM 3amaca He
meHee 0,3 M. [Ipoxonbl BOKpyTr O6OpYHOBaHHUSI Ha MOHTAXKHOH
VIOLIAIKe AOJIKHEI OblTh He MeHee 0,7 M.

[lpy HeGoJbIWIMX Macce H pasMepax MOHTHPYeMOro 000-
PYNOBAHHA MOMXKHO NPEJYCMOTPEThL BKATHIBAHHE €r0 Ha MOHTAXK-
HYI0 NJIOINAJKY BHYTPb 3laHHA Ha UHBEHTAPHOH TE/EXKe ¢
HH3KO DACHOJIOXXEHHOH rpy30BOH nAaThoOpMOH. ITO MO3BOJUT
VMEHLIIHTh BhICOTY BE€pXHEro CTPOeHus W BOpOT. I'py3 ¢ aBTo-
MOOH/IS1 HA MOHTAXHVIO TENEXKY MOXKeT NepeHOCHTLCA BHE 31a-
HUSI C MOMOILbI0 HapYyXXHOTO MOHOpeabca (puc. 29).

Taxkum o6pa3oMm, B MOHTaXe (JEMOHTaKe) OCHOBHOIO TEXHO-
JOTHYecKoro OOOPYAOBAHHUA HACOCHOW CTAHIUK MOXKET y4ya-
CTBOBaTh OT OJHOTO A0 TpeX MNOABEMHO-TPAHCOOPTHBLIX Mexa-
HU3MOB.

[ pysonoaLeMHOCTL HOABEMHO-TPAHCIIOP THOTO O00OPYAOBAHUSA
caellyet Ha3HauyaTh 10 Macce HAauOOJblIEd MOHTAXXHOH EIHHH-
ubi ¢ yueroM 10 % naabaBku. 32 MOHTAXKHYIO €AHHULY MOXKHO
IPUHHMATL: POTOP BEPTHKAJBHOTO 3JEKTpOABUIaTe s (eciu
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Puc. 9. CxeMa nojbeMHO-TPAUCIIOPTHHIX Onepauul B saraylnieH-
HbIX H ICOCHBIX CTAHILHAX:

I — Tp\HcOOpTHpPYEeMuIlI Hacoc;, 2 — Tenbdep: 3, § —= rpysoBuie TelexKu
KpaHna, 4 — MOHTaXXHufi npoem; 6 — pyHAaMeHT IO HAacoc, 7 — HHUBEH-
TapHasg TenAexKa;, 8§ — aBTOMOOHJbL

3J1€KTPO 1BUlAaTeNb MOCTaB/AseTcss B pa3o0paHHOM BHIAE), TopH-
30HTAJIbIIBIA arperaT B cOope OpH HaJuuuHd QPyHAAMEHTHOH MJIH-
ThI HJIH ODLILEH paMbl 3aBOACKOTO H3I'OTOBJIEHUS, HACOC, 3/1€KTPO-
ABUratTeJyib WJHU 3aJBHXKKY.

Bua noabeMHO-TPAHCHOPTHOro OOODYAOBAHUSI HPUHUMAET-
CA B 3aBUCHUMOCTH OT MAacCCHl MOHTHUPYEMEIX arperatoB u raba-
PHTOB 3JlaHHA C y4yeToM yaoOcTBAa 3KcOJAyaTauud: Oajiku He-
NOJABUKHbBIE (MOHOPEJILCHI) C KOILKAaMH H TaJsiIMH — NPH Macce
rpysa jo 1000 kr; KpaHnl nojiBecHule (KpaH-6a/iKu) — [Py Mac-
ce 10 9000 Kr; Kpanbl MOCTOBBIE — OPH Macce rpysa oGoJgee
5000 xr.

[lonvemHO-TpaucnopTHOe 00OpyAoBaHHE MOXKeT ObiTh Kak
C PYYHBIM, TaK H C 3jeKTpHUYeckuM npusodoM. [Ipocrtora, Ges-
OTKa3HOCTL B paboTe — OCHOBHBIE npeuMyinectBa o0OpyA0Ba-
HHSI C PY4YHBIM IPHBOJIOM, OCOGEHHO B NOMEIEHHAX C MNOBBILIEH-
HOH BJIAXKHOCTBLIO. [IOABEMHUKH C 3JeKTPONPHBOJAOM PEKOMEH-
AyeTcs npuMEHATh MNPH BEICOTe noaneMa OGoJsee 6 M, nJiHHe
MAlUHHOIO 3asa 6onee 18 M, macce rpysa Goaee 5000 xr, a

TaKXKe B KPYHOHBIX CTAHUUAX ¢ OOJbIUHM KOJHMYECTBOM Hacoc-
HHIX arperaTtos.
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Tabauya 16. TexAnuecKHe XapAKTEPHCTHKH [MOABECHBIX PYYHHX KPAHOB

(puc. 30, a)
g | o Pasmepbl, MM :_ s | s
-2 . . | 5, 2
2 ] g 4 ": | = Et E’ 3
£ s 5 5 S R BT ¥ 5 1gag)| &
s | &3 | £ FEE| 2t
3,6 0,5 3 370 220 150 300 1000 1300 18 274
l 370 220 150 1000 1300 18 274
2 610 280 200 1000 1300 24 460
3,2 610 280 200 1000 1300 24 469
o 755 340 220 1500 2000 30 633
6,6 0,5 6 370 220 150 300 1500 1800 18 372
l 370 220 150 1500 1800 18 372
2 010 340 200 1500 1800 30 663
a2 610 340 200 1500 1800 30 679
3 750 400 220 1800 2300 36 889
10,2 0,5 370 280 150 600 1800 2100 24 062
1 370 280 150 1800 2100 24 062
2 610 400 200 1800 2100 36 940
3,2 610 400 200 1800 2100 36 961
5 795 490 220 2100 2600 45 1271

MoHopenbcel clefyetr MPUMEHATb NPHU  OXHOPSAJHOM pac-
[IOJIOXKEHUH arperaToB apai/jiebHO OPOAONLHON OCH 31aHMA,
KOrja BCE€ HAcCOCHhl U ABUrate/qu OYAVT HAXOAHWTHLCA (101 MOHO-
peabcoM. llpu Apyrux cxemax pacnoJIoKEHHs arperatoB Mo-
HOPEAbCH! NPUMEHSIOTCS MPH MaJIOH MacCé MOHTAXKHOH eJHHH-
ubl (zo 100 xr). [lns pasrpysku oO6OPYAOBaHHS MOHOPeEJLCH
HCNOJAbL3YIOTCA NpH Macce rpysa ao o000 Kr.

Ta yacth NOLBEMHOTO yCTPOHCTBA, C HOMOIIBIO KOTOPOH OHO
yaAepXKHuBaeTcsd Ha 6aJsike u nepeMellaeTcst no HeH, Ha3biBaeT-
CA KOowKotl, a Ta, C MOMOILBIO KOTOPOH OPOU3BOAUTCH HOABEM
rpysa,— maasro. Tanu rpysonoabeMHocTsio 1, 2, 3 u 5 T Kpe-
AATCA Ha NBYTaBPOBHIX Oankax 24M, 30M, 36M u 45M, coor-
BETCTBEHHO. MHHUMaNbLHOE pacCTOHHE OT MOHOpeJabca A0
KpIoKa Jans Ttaned rpysonogbeMHoctbio 1, 2 u 3 T cocTtasaser
1310 MM, a rpysonoxbemHocTbio 5 T — 1520 MM.

IlonBecHbie KpaH-0ankuW MNPUMEHAIT JNa 00C/YKHBAHUS
APAMOYTOJNBHOIO B IWVIAHE [MOMELLEHHUS WU ero yactH. [loaBux-
Has 0aJika C pacnoyioXKeHHbIMH Ha HEH KOLUKOH W Tasbio nepe-
MEILAeTCA [0 JIBYM HenoJsiXKHbIM 0asnKaM-IByTaBpam, MOA-
BELIEHHBIM K KOHCTPYKUHAM nepekpulitus. HenonBuxuwie 6an-
Kd pacnojaraloTcss BJOJb AJAUHHOM CTOPOHBLI [IOMEUIEHHUS.
JMHa NOABHXKHBIX 06a/I0K U3MEHAETCA B LUMPOKUX npenesnax |
IPUHMMAETCl B 3aBHCHMOCTH OT IIMPHHBE noMeieHusi. KpaH-
GasikKu € 3JE€KTPONIPUBOAOM BHINYCKAITCH C nponeTtamu A0 17 M.

o7



Tabauya 17, TeXHHYECKHE XAPAKTEPHCTHKH NOJABECHHX KDPAHOB C INEKT=
ponpusogom (pHc. 30, 6)

= = Paanieposl, Mat i: o
& - B~ A o= =

SNV 257 |3xe| ¢

a Iy | LB
o o - e B =", o
E . ;E g IH+'I: Ly ly C B Eég %Eg ¢
. o,
éq - = =2 |E8E v

36 | 3 1120 660 300 1000 1350 17 18 590
2 1350 710 1000 1350 2,8 24 785
3,2 1635 750 1000 1365 4,5 30 1060
5 1910 900 1500 2095 7 30 1470
51 1 45 1125 660 300 1000 1350 1.7 18 695
2 1360 710 1000 1350 28 24 895
3,2 1645 750 1000 1365 45 30 1180
5 2010 900 1500 2095 7 30 1745
84 1 & 1125 660 1200 1500 1850 1,7 24 890
) 1360 710 1500 1850 2,8 30 1135
3,2 1705 750 1500 1865 4,5 36 1500
2 2010 900 1800 2395 7 36 2070
114 1 9 1245 660 1200 1800 2150 1,7 30 1070
2 1545 710 1800 2150 2,8 30 1465
3,2 1955 750 1800 2165 4,5 36 1995
5 2170 900 2100 2695 7 36 2530

TexHHyecKHEe XapaKTepUCTHKH NOABECHBIX KPAaHOB NpHBeje-
Hel B Ta6a. 16 u 17, a obugu#t BHE — Ha puc. 30.

MocTtoBbie KpaHH (Taba. 18 u puc. 31) nepenpuraioTess BAOAL
MAlIMHHOIO 3aJja Mo pesbCaM, YJOXKEHHHIM Ha NOJKPaHOBLIE
6a/KH, KOTOpble ONUPAIOTCA HA KOHCOJNH HeCyWHX KOJIOH WY
BHICTYNBl CTeH (OHAAcTPH). MOCTOBBIE KpaHbI — 06OPYAOBa-

Tabauya 18, TexHuyeckWe XAPAKTEPHCTHKH MOCTOBLIX KPAHOB C 3JeKTpo-
npHsofoM (puc. 31)

PasMepnt, MM

~ § 5| 3
-3 5E%| ¢
2 & 5 2R« -
oo @ o
oS B 25 . -
— @ = = = &

b 11—32 1656 50 1100 300 5000— 3500— 2,7 13,6333
6500 8000
10 10,5345 1900 500 1200 1]100 5508— 4400-~ 7.5 17—34 9
5302 5000
15 1126 2300 600 2000 1880 5600 4400 5 20,5—34,4
3 100 10p0 1129
20 10,56—25,6 2400 600 2250 1950 5600 4400 7,b 23—A40.5
5 ol 1250 1300
3 10,6—31,5 2760 400 2560 1910 6300 5100 16 33,566
2 300 1600 950

[IpumMeuanue, B spamewsTene  ykasaou napaMeTph  BCloOMOrate/ibHOM o
KploKa.
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Puc. 31. Kpan MOCTOBOH 3SJIeKTpHUECKHH TI'pPYy30N0AbeMHOCTBIO
o—30 T

Hue GoJsiee rpoMO3AKOe, 4eM MOJABECHLIE KpaH-0anku U TpelyioT
Gosbilied BLICOTH mnoMelneHus. MIX Kpoku He MOryT TakK Oyiu3-
KO ONOAXOJHTb K CTEeHaM MNOMEIleHHs, KaK KPIOKH KpaH-0aJioOK.
MocToBLIe KPAaHBI HOPHMEHSIOTCA Opu OOMbHIKX Maccax MOH-
THPyeMOro o0OpYyIoBaHHUS.

CoeuHanbHO A1 KPYIJVILIX HACOCHBIX CTAHIHWH BBbINYCKAIOT-
csl pajiiaJbHBIE MOCTOBLIE KpaHbl. Hecymiasa 6an1ka Takoro Kpa-
Ha OJHHM KOHUOM OMUpaeTcs Ha OHOPy B BHAE WEHTPAJbHOM
nandsl ¢ paguaNnbHO-CHepHUECKHM MNOAUMNHHKOM, a APYIUM —
Ha TOPUOBYIO Oa/NKy C KoJiecamH, NEpPeABHralILylocst M0 KpPy-

DN\

NN

DR

RN
§l

pl— }

O —
-

Puc. 32. Kpas MOCTOBOM pasuanbHbLIA:

I — NpWBONHOE KOJIeCO; 2 ~— XONOCTOe KOJECC; ? — TAroBas uent pyyHor. npu-
BOAa; 4 — Hecylnas Oajska; § — Taab;, 6 — uUcHIpaabHag nandga

o9



Tabauya 79. TexnHyecknHe XapakTepPHCTHKH MOCTOBHIX KPAHOB paluHatbHKIX
(pnc. 32)

Pazuepb, MM

QA é‘: E
2d | b p—
S 123 ) o\ {6 | o0 | IRl 8
- =%y Q
~% | asg £
5 7,5 780 555 700 706 2290 Pyuuo#n 1171
8 10 1100 705 700 706 2850 PyuHo# 2175
10 9 2010 705 1150 2020 2850 3Snexrpuyecku#h 4579
P=2.75 kBr

rOBOMY penbcy, YJIOKEHHOMY 0O BBICTYNny CTEHbl. XapakTepH-

CTUKH 3THX KPAHOB HOPUBOAATCA B Tabu. 19, a obwMil BUJ —
Ha puc. 32.

§ 10. KoHcTpykuKun M cTaHfapTHbie pa3mepbl
YyacTeM 3aHKA

ITox3emHass 4acTe. B nojJ3eMHOM yacTH MOTYT pasMeuiaTh-
Csi: MAUIMHHBIM 3aJ/, BOJONPHEMHO-CEeTOYHbLIE KaMepbl, MpHeM-
Hble pe3epByaphl HACOCHBIX CTaHUHH BOJAOOTBEAEeHHS. Ecuan
MAKCHMaadbHbIH YPOBEHb TIPYHTOBBIX BOJ PACHOJIOXKEH HUXKeE
YPOBHS1 [OJIA MALUIMHHOrO 3aJa, TO NOA3eMHasT 4acTb HACOCHbLIX
cTaHUMH (KpoMe CTaHIUH BOJOOTBENEHHs) BBLIMOJHSAETCH KaK
y OOBIYHLIX MPOMBILIJIEHHBIX 3JaHHHA: ¢ pa3/e/IbHBIMA  (yHAaMeH-
Tamy MOJ HacocHoe oOOpyJoBaHWe U NOA CTPOHTEJNbHBIE KOH:
ctpykuuu (puc. 33, @). [Ipy rpyHTOBBIX BOAAX BLIUIE YPOBHS
nosia MOA3eMHAasl 4acTb MOXeT ObiTh OJOYHOH W/IH KaMepHOH.

Puc, 33. Tunn xoHcTpyKUu# NOA3eMHON YaCTH HACOCHHX CTAHIMIA:

@ — ¢ Pa3AeJIbHBIMA yHAadedravmyd nof o6opyauBaHHe H CTPOHTEJbHAIE KOHs
CTPYKUHH; O — OJloynasa; & — xKamepHasn
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baounaa xoHcmpyxuyus TUPEACTABISAET COO0OH MACCHBHBLIH
6eTOHHbIH ONOK B OCHOBAHWH HACOCHOW CTAHIMH, B KOTOPOM
YCTPOEHbBl HMEIOHIHE CJIOXKHYIO NPOCTPAHCTBEHHYIO HOPMY BCa-
chiBatolLie TpyObl HacocoB (puc. 33, 6). bJoouHas KOHCTPYKLHSA
NPUMEHAETCA NPH ONpeleseHHbIX BBLICOKONPOU3BOJIH TENbHbIX
BEPTHKANAbHBLIX LEHTPOOEXHBLIX M OceBbIX HacocaXx (cepui O,
OIl u B).

[Ipu xkameprom mune 30aKus ero NOA3EMHAass 4YacTb BHINO-
HAETCA B BHJAE OTHOCHUTENbHO TOHKOCTEHHOH NOKOBOH KOHCTDPYK-
HY — KaMmephl. PyHAAMEHTLI HACOCOB OIIHPAIOTCHA H3 Hecy-
iee AHHIe Kamephol (puc. 33, 8).

To/HHY CTEH U JHHLIA KaMeph! B MepBOM NPHONHXKEHHH
cienyeT npuHHMaTh paBHoH 0,1 MakcHMMaJbHOrO Hanopa BOAbI
HJAH TPYHTA, NEHCTBYIOUIErO HA KOHCTPYKLHIO B paccMaTpHBae-
MOM CEUYE€HHH. |

llon3eMHyt0 vacTbs 34aHUH BHLINOJHAIOT H3 THAPOTEXHHUYE-
ckoro 0eToHa COOTBETCTBYHINIEH MAPKH H BOJOHENPOHHIAEMO-
CTH. ECJIH N03BOASIOT yC10BHS TPOH3BOACTBA PA0OT, HAPYKHYIO
[IOBEPXHOCTb CTEH NOA3EMHOH 4aCTH HACOCHOH CTAHLHUHK NOKPHI-
BalOT OUTYMHOH Tujapou3oasinHed a0 oTMeTKH Ha 0,5 M Bblie
YPOBHSA TPYHTOBHIX BOJ.

O6beM Mmoa3eMHON 4acTH AOJKEH ObITh MHHHMAJbHLIM. 3a-
riyO/neHue U pasMepbl B NJ1laHE MOA3EMHOH YacTH ONpeesstoT-
csl KOMMOHOBKOW HacocHOro o6opynoBaHHsi. Pasmepnl noasem-
HOH 4acTH GOJbLIHX HACOCHBIX CTAHUHHA B NMNAaHE cjeayeT IpH-
HUMaTb KpaTHBIMH 3 M. [Ipu nnHHE CTOPOHBI UM AHAMeETpPe NOoJ-
3eMHOH YacTH COOpYyXeHUs JO0 9 M AONycKaeTcsi NPHHHMATb
pasMepbl NPSAMOYTOALHLIX  COOPYXE€HHH KpaTtHbiMH 1,9 M,
KPyranix — | M.

Ecau raybuHa noa3eMHOW 4YacTH MO3BOJISS€T PasMECTHTh
TEXHOJIOTHYECKOE H NOABEMHO-TPAHCNOPTHOE 0OOpPYIOBaHHE,
Hal HEeH COOPYXAalT NepeKphiTHe, TO €CTb MPOEKTHPVIOT 3a-
r/1yO/l€eHHBH THI HAaCOCHOH CTaHUMH. MHUHHMa/ZbLHO JONyCTHMOE

3arsy0/JeHHe, NPH KOTOPOM BO3MOXHO TaKO€ pelleHHe, onpe-
aeqasietcds H3 puc. 29:

Haarn}hnﬁ+0,5+hr+hﬂ+h1 +H+HN+HH, (27)

rne hoe — BLICOTA YCTAHOBJAEHHOrO OOOPYAOBAHHS, UYEPE3 KO-
TOpPO€ HaA0 NnepeHocHTb rpys; 0,9 M — pacCTosiHHE MEXIY
rPy3oM H 00OpYACBaHHEM; h. — BbICOTA MEPEHOCHMOTO TpPy3a;
h, — BHICOTA CTpONOBKH; npuHHMaeTca 0,5—1 M; npu sToM
Yyros Mexay cTponamu AoJxKeH OblThb He Gonee 90% A, + H —
pasMepbl NOABEMHO-TPAHCIOPTHOTO OOOPYAOBAHHS NPH MAakK-
CHMAa/bHOM NONHATHH KPIOKa; Hy -— BBICOTA NOAKPAHOBOIO Iy-
TH, Hanpumep, Ans asytaspa Ne 30M Hy = 0,3 M; H, — BbI-
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CcOTa MMEPEKpPHITHA, BbICOTA 0AaJ/IOK IMEPEKPbLITHA IMPHHHMAeTCs
nopsaaka 0,1 ux nponera, TonuMHa nJauTh 0,1—0,2 M.

Ecan 3arayOneHde MAalIHHHOTO 3aja He YAOBJETBOpSEeT
cooTHOLIEHHIO (27) H pasMecTHTb NOAbEMHOe O0GOPYAOBaHHE B
[MOA3EMHOH YaCTH HEJb3f, TO NMPHHHUMAIOT noJay3arayoJeHHbIH
THIT 3/1aHHUS.

3aray6aeHHble [OMENIeHHST JO/DKHBI CoO0HIATLCS ¢ HAA3eM
HbIMH YacTAMH 3JAHUA JECTHHLAMH [IHDPHHOH He MeHee (0,9M
C YIJIOM Hak/JoHA He Gonee 45°, H3 nOMelyeHHH [JUHOMN
12 M — He 6oaee 60°.

B 3arnyG/eHHBIX HACOCHLIX CTaHUHMR{X, paboTaomHX B
ABTOMATHUYECKOM DpexxuMme, npH 3araybaeHud MallHHHOrO 3ana
20 M 1 OoJsiee, a TaKXKe B HACOCHBIX CTAHUHUAX C NOCTOAHHBIM
0OC/YKHBAWOWHM [1€PCOHANOM NPH 3ariybsaeHdd 15 M u 60
Jiee caelyetT npenycMaTpuBaTh YCTPOHCTBO NAacCaXKHPCKOro
NUPTA.

Has nopbema Ha nuoWankH OOCHYMKHBAHHSA IIMPHHA J€CT
HUL JO/DKHA ObiTh He MeHee 0,7 M, YroJ HaKJIOHA — He O0oJee
60°. A onHHOUHBLIX MEepexonoB uyepe3 TPyObl U A1 NOABEMA
K OTAEJbHBIM 33JIBHXKKaM H 3aTBOPaM AONYCKAeTCs NPUMEHATDb
JAECTHHUB! WIHPHAOI 0,5 M C yriioM HakaoRa 6Goaee 60° nau crpe
MSAHKH.

BHICOTY BEPXHEro cTpOeHHs OORIYHO OupenessitoT OTIeNbHO
JAS1 MALIMHHOIO 3aJ1a M A5 BCOOMOTaTeJbHBLIX MOMElleHUR
BbicoTy BEpXHEro CTpOeHdsl HajJ MAalIHHHBLIM 3aJIOM HJIH B liepe
BaJIOUHOM [IOMELI€HHH MOHTAXKHOH UWJOWAAKH OUpeaenstoT
COTVIacHO cxemaM pHc. 28 UaH puc. 29 mo dopmyaam:

Hﬂepx;}"}th_}‘O:B'l“hr'ic_}‘H+0,l, (28)
HAH  Hoepx > hep + 0,5+ hp + o + by + H + Hy, (29

rne Ay, — NOrpy304yHas BLICOTA MJIATPOPMbI aBTOMOOHJS, NpH

HuMaeMasi 1o Taba. 15; Ag, — BHICOTA HHBEHTAPHOH TEJNEXKKH
npuuumaemas 0,10—0,3 M; ocTanbHble 0603HAUYEHHSA — Te XKe
yT10 B. hopMyne (27).

BeicOTy BepXHero cTpoeHUsT Hpepx OCKPYIAAIOT A0 GiHKaHLLIeH
craipaptHoi: 3; 3,6; 4,2; 4,8; 5,4; 6; 7,2; 8,4; 9,6; 10,8;
12,6; 14,4; 16,2 u 18 m.

[Ipn BbHICOTE MAlUHHHOrO 3ana 6ojee 4,8 M cayxke(GHble 1O
MelleHHUSA W 3JEKTPHUECKAas 4acTb, BbIHECEHHbLIE B MPHCTPOH
Ky, MOT'YT HMETb MEHbLIYIO BLICOTY. BHICOTA NpHCTPOHKH OOHY
HO OllpeaensieTcss BbICOTOH AU€EK paclpPeNeNHTeNbHOTrO YCTPOH
CTBA WJH Kamep TpaHchopmaTopoB (cm. § 11).

[Ipy Ha/MUYKH MOCTOBOrO KpaHa B MAUIHHHOM 3aJl€ HJH Bl
COTe HecyLUHX cTeH Oonee 6 M peKOMEHAyeTcs NPUMEHATH Kap
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Puc. 34. Bepxuee cTpoenue 3nanung 3 4 3/t 5
HACOCHOM CTaHIHK KapKacHOH KOH-

CTPYKUMHK: p —— _
!/ — KOJNMOHHLI, 2 — CTeHOBLIE [aHEeJIH, \! | lE
3 — depmp (Ganku) nNepekpuTHa; 4 — P l—
(JIHTH MOKPLITHA; 5 — MOCTOBOH Kp&H, .T T l -
6 -~ NOAKpaHOBble GajKH 0 : ‘
ﬁ‘&fﬁ" E-';?f __4_;
- i 2 B ) Lm. o I

KAaCHYIO KOHCTPYKIHIO 3IaHHS.
B ocTasbHBIX ¢ay4asgx BO3MOXK-
Hbl Kapkachbie H 6eckapxacubie O
KOHCTPYKUHH C HECYUIHMH CTe- |
HaMHd H3 Kupnuya. YHacro ma-
[IMHHBIH 3aJ1 BLITONHAIOT Kap-
KaCHBbIM, 4 NIPUCTPOHRKY CO BCIIO-
MOTaTe/1bHBIMH TOMELLEHHAMH —
fecKapKacCHOH.

~Tlponets spanuit Ly, nasna-
yajoT paBHbIMH 6, 9, 12, 15, 18,
21 124 M npd ware KoJoHH O
(12) M. B 6eckapKaCHBIX 31aHH-
X JMHHA 3JaHHS MOXKeT ObiThb
kpathHa 1,5 m. PasMepnl u npu-
BA3KA KOJOHH U HAPYKHBIX CTeH K pa3OGHBOUHBIM OCAM MOKa3a-
HBl Ha puc. 34 u 3b. OcH TopLeBbIX KOJMOHH cMenialoT Ha 0,5 M

BHYTPb 3JaHus. BHYTpeHHUE NOBEPXHOCTH TOPLIEBBLIX CTEH JOJ-
’KHBl COBNAAaTh C MOMEPEYHbIMH OCAMH.
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Puc. 35. CxeMbl nPHBA3KH HApPYXHHIX CTeH K NPOJOCJAbHBEIM Pa3GHBOYHBLIM
OCSIM:

a — KapKacHada KOHCTPYKUHA; & — opupauue GaAXKH HaA CTeHKY, 6 — CTeHa e
RUARCTPOH; 2 — onupanyge NAUTH Ha CTeUy
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Jlns MOKPHITHA 31aHHH PEKOMEHAyeTCs NPHMEHRTh cOOPHbIE
XKe1e300€TOHHLIE NIIUTH pasMepoM 3 X 6 u 3 x 12M™ (1o60pHBIE

oautel 1,50 X 6 v 1,5 X 12 M), kotopnie yknagwmBaloTcs Ha
depMbl, NpoeTHbIe XKene300eTOHHbIe GanKH HWJAH HAa HeCYIlHE
CTeHbl BEPXHEro CTPOEHHS.

KpoBat0 BEPXHUX CTPOEHHH BBINONHAIOT H3 PYJIOHHBIX Ma-
TE€PHAJIOB 110 CJICID YTENAHTENs (3achiMKa Iiaka uau cOOPHBIE
neHoGeTOHHbIE WIHTHI). 1S 3amHTBI OT coMHLA KPOBJIO 3a-
CHIMAIOT HEOONBbIIHM CJIoeM LHIeOHS CBeTNBbIX TOHOB.

[Inowaab OKOH B NOMENi€HHH ¢ eCTEeCTBEHHBbIM OCBellLEHHEM
npuHuMaeTca He meHee 12,5 % maowiank nona. B momemeHuax
Kamep TpaHC()OPMATOPOB H pacHpeaenuTesbHHX YCTPeReTB
OKHa MoryT He npeaycmatpuBatocsd. llIupuny oxoHHBIX IIPO-
€MOB B MAIIHHHOM 3aJ1€ MOXHO NpHHUMATL 300 cM mpH BHICOTE
Kaxnok cekudd okHa 120 usu 180 cm. Illupuny okon BO BCMO-
MOTaTe/bHbIX MIOMEieHHAX MOXKHO npuHuMaTh 90, 120 1 150 oM.

['abaputel npoBO3HMOrc OGOPYAOBaHHA H  aBTOMOGHJIA
(cm. Tabua. 1D0) onpezeasitor pasmepnl BopoT: 3 3; 3,6 X 3;
4 X 3;4 x4,2,4,8 x5,4u4,7 x56m.

Tunosbie aBepu umeroT BbicoTy 240 cm npu mmpune 100,
150 u 200 cM.

BHyTpeHHHE [eperopoiaKkH BCIIOMOTAaTe/NbHbIX MOMELleHUH
npHaumaroTes TtoamuHod 0,06—0,16 m. Kamepnl Tpanchopma-
TOPOB H paclpefesuTebHbIe YCTPORCTBA OT OCTANBHEIX TNOMe-
IIEeHHH OTAENAIOTCA KAaUKWTaJNbHRIMM CTeHaMH ToamuHOA 0,25—
0,51 M.

Ha nnane 3panusi HACOCHOH CTAHLUHH BJIOJIb HAPYXKHBIX CTEH
NMPUBOASITCA TPH HUTKH pa3MepoB: pasmMephl MPOEMOB H npa-
CTEHKOB, HauHHasl C HAPYXKHOTO YIJa 3laHHs; OCeBhie pasMephl
C NMPUBSA3ZKOH MEPBOH H MOC/JEAHEH OCEH K HApPYXKHRIM yTrJiaM
3aHHS; KOHTYPHble pa3mepbl 31aHHA.

Kpome 3THX TpeX MOryT ObiThb MOKA3aHB LIENOYKH NPHUBA3-

KH 060DYIOBaHHS H HAPYXKHLIX TPYOONPOBOAOB. ¥ Ka3blBaeT-
CA TOJIIHHA KaIlHTaJbHBIX cCTeH. B nuaHe 3laHuA C MENKHMH
[IOMELIEHHSIMH, Pa3fesisseMbIMH eperopoaKkaMH, Yepe3 Bce 3/1a-
HHE NPOBOJAAT BHYTPEHHIOK PasMEepPHYIO JIHHHIO H YKas3hlBatoT
pasMepbl MOMEIeHHH.

OcH TeXHOJNOTHUEeCcKoro oO0OpyloBaHHST H TPYyOOHNPOBOIOB
MPUBSISKIBAIOTCA K CTPOHTENbHBIM OCAM H BHYTPEHHHM CTEHaM

3NaHHA. Y Ka3blBalOTCS PasMephbl NPOXOJAOB U PACCTOAHHA MeX-
ay 06GOpYI0BAHHEM.

B paspesnl coOpyXKeHUSI BbBIHOCATCHA NPOEMbl H KOHEK 3Ja-
nusa. Ha paspesax npoctapasioTcsd paséHBOUYHbIE OCH H OCH TEX-
HOJMIOTHYECKOTO 00opyaoBaHuA. OCHOBHREIE pasMepbi paspes3oB
MoryT AyOnHpoOBaTh pasMephl NjaHa. OTMeTKH CTPOHTEbHABIX
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KOHCTPYKIHH Nal0TCA OTHOCHTEJLHO [0J1a [€pBOro 3sTaxa.
OTMeTKH nosa nepBoro 3Taxa, N0Ja MAUIMHHOrO 3aJa, Ocel
OCHOBHBIX HacOCOB H BHELIHHX TPYyOONpPOBOAOB AyONHPYHOTCS
(B ckobxkax) aGCOMIOTHLIMH 3HaYEHUSIMH.

KOHCTpYKUHH KpOB/IH, MEXAYSTAXKHbIX NepeKPBITHH H M0~
JOB 0003HAYATCA 0PH MOMOIIH BePTHKAAbHbLIX JHHHH (Daraxk-
KOB), NEpeneHAHKYAIPHO KOTOPHIM YKa3bIBAIOTCA MNPHMEHEHHBIE
MaTepHaJibl H pasMepbl BCE€X CJ0E€B KOHCTPYKIHH.

MaTtepHan KOHCTPYKLUMH, NONABIIMX B CeYeHUHE, NOKa3bl-
BaeTcsl C MNOMOLIbIO YCJAOBHBIX OO003HAYE€HHH WJAH YCJIOBHBIM
YCTAHOBJEHHBIM ILBeTOM. (OO6pasniaMH INPH KOHCTPYHPOBAHHH
311aHHUST HACOCHOM CTAHIIHH MOTYT CAYXKHTH Y€pTeXKH, [IPHBEICH-
Hele B Jutepatype 16, 7, 12, 211

§ 11. dnexTpuUuECKaN YACTh HACOCHBIX CTAHUMMK

B KypcoBoM npoekrte paspabathiBaeTcss NPHHUMIIHAIbHAA
CXeMa 3JIeKTPHUYECKHX COEAHHEHHH H NPOEKTHPYIOTCA NOMEL]e-
HUS SJEKTPOXO3AHCTBA.

HacocHbie ¢TaHnMH, Kak MPaBWjO, MOAKJIONAIOTCH K Ji-
HHAM sieKkTponepenau (JI2I1) ¢ nanpsixenuem 6,3—35 KBT.
Crannun 1 Kateropud HaA€KHOCTH NOIK/JIIOYAIOTCA HE MeHee
yeM K AByM JIDI1. TlpuBoaubie aBHratesin OCHOBHBIX HaCOCOB,
B 3aBUCHMOCTH OT HX Hanpsi>keHusi, noacoeaunsaTca K JISI]
yepe3  [OHH3HTENbHBIE  TpaHCPOpPMATOPHBIE  MNOACTAHLHH
(puc. 36, a, 8, &) uau 6e3 Hux (puc. 36, 6).

N8 BRAIOUEHUS H OTK/MOUEHHA NPUBOAHKIX 3JEKTPOJBH-
rateJiel OCHOBHBIX HACOCOB MOINHOCTBIO CBbille 70 KBT Hau
[Npy HANnpsXeHdu cBbllle 3 KB ycTaHaBJuBawTCs MacC/siHBIE
BhlK/touaTesiy. OHH TakKe NpPHMEHSAIOTC A48 OTKJIOYEHHS
TpaHchopMaTCpPOB H Ha npucoenHHenusax K JISQIL. B wux co-
€IHHEHHE ¥ PA3bEAUHEHUEe KOHTAKTOB LI€NH, NO KOTOPOH HIeT
TOK, NPOHCXOAUT B eMKOCTAX, 3alOJHEHHbIX Mac/IoM, 4TO IpH
pPasMLIKAHHH NpeaoTBpalaeT oOpas3oBaHHE 3/1eKTPHYECKOH ny-
ru. Korza ceTb BbLICOKOrO HaNpsKeHUHA PA3OMKHyTa, OTAEJb-
Hble NpHOOPHI UM YYACTKH €e MOXKHO OTKJK4YaThb C IOMOIbIO
pasveaunuTenell. Hanpumep, pasveauHuTeNH ycTaHABIHBAIOT-
CA O H 1nocjae MaCafaHOrO BHIKAHOYATENA ]9 BO3MOXXHOCTH €ro
OCMOTPa W peMOHTa.

TpanchopmaTopsl U MacC/AsiHbIE BBIKJAOYATENH, KaK MNOXapo-
OllaCHO€ H Haxo/Aflleecs MNoJ BLICOKHM Hanps:KeHueM o0opyHo-
BaHUE, PA3MEIIAIOT B OTAEJbLHBIX NOMEHIEHHAX C KanHuTajdbHbIMH
CTEHAMH H OTPAHHYEHHBIM JOCTYNOM OOCAYXKHBAIOLIErC Nepco-
Hana. [IpUBOI NOABHXKHBIX KOHTAKTOB MACJASHBIX BBHIKJAIOUATE-
NeH JEeKTPOMarHUTHHIH, 4TO NO3BOJAAET NPOU3BOAUTL BKJOUe-
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PHr: 30, Cxembl 9JIeKTPpHYECKHX COeJHHeHHH HACOCHHX CTaHUHI:

, 0, 8, 2 — paznnunble BAPHAHTH SASKTDHUESCKHX COoeXMHEHHN;
I ~ 3JIeKTPOABHT aTeNb Hacoca, 2 -— MacAfAHb# BRIKAOYaTeNb;, § -~- pa3be
efuHuTeNb, 4 — [MHHB HH3KOrO HANPAXEHHA, 5§ — mMHT HH3KOr0 Hanpf-
HeHHA; & — CHAOBCOA Tpauchopmarop: 7 — HIHREK BLICOKOrO HBINPAMKEHHHA)

PY — nomeunierue pacnpeAedutenbubiX Yycrpoiere; Tp — KaMepnl TpaHc-
dopmaropon; [l — mMHTOBOE NOMeELIEHHE
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HU€ U BhIKJIIOUEHHE BLICOKOBOJAbLTHOIO OOOPYAOBAHHA H3 HIHTO-
BOH — MOMelleHus, TrAe pacnosaraetrcss obopyAoBaHHe HH3KO-
o HanpsaXeHHA: WHT yupaBJeHHs, WHT H3MEpEeHHS! H CHTIHa-
JU3aLUH, HUTBl HU3KOro HanpskeHus. Hepes mUTHI HU3KOTO
HalpAXeHUdA NOAKNI0YAaeTCA BCHoMoraTenabHoe 060pyaoBaHHue.
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[TpHMepBl BOSMOXKHBIX CXEM 3/J€KTPHUECKHX cOeIMHEHHH Ha-
COCHBIX CTAHIIHH NPHUBOAATCA Ha pHC. 36. CxeMa ¢ MNOJACOEIH-
HeHneM K oauoii JISI1 (puc. 36, a, 2) BO3MOXHA A1 Hacoc-
HeIX ctaduuit 111 kateropuu HagexHocTH. Ecau  Hanpaxenue
3JIEKTPOABHTAaTE/IeH OCHOBHBIX HACOCOB BLICOKOE, TO HIHT HH3-
KOTO HanpsKeHds NOAKIOYAeTCA K [UHHAM BbICOKOrO HampsixKe-
Husi uepe3 Tpadchopmarop coOcTBeHHHIX HYXKA (puc. 36, 6,
8). B HacocHmIX cTaHuusax | KateropuH npeaycMatpuHBaeTcs He
MeHee ABYX Takux Tpanchopmaropos (puc. 36, 6). DNeKTpOnBHU-
raTeJd HH3KOrO HanpsKEHHd MOILHOCTHIO A0 75 KBT moryr
MOAKJIOYATLCA HE uyepe3 Mac/siHble BBHIKJIIOYaTesJH, a uepe3
MarHUTHBIE nyckateqau (puc. 36, o).

Ha puc. 36, a nokasaHO pasMellleHHe 3JIEKTPHUECKOFO 000-
DYIOBAaHHA MO MoMeuleHusM. PacnpelenHTtesibHble YCTPOHCT-
Ba (PY), kamepn TpancdopmaropoB (Tp) H IUHTE yNPABJIEHHRA
(IL) cneayet pasmeiiaTe BO BCTPAaHBAEMbIX MJIK 11PHUCTPaHBae-
MBIX K MAlUMHHOMY 3aJy nomeuienusx. Jlonyckaercs yCTaHOB-
Ka IIMTOB B MAalUMHHOM 3ane. TpaHcpopMaTopHbie KaMephl u
pacupenenuTeNbHble YCTPOHCTBA MNPOEKTHPYIOTCA € BHIXOJOM
Hapyxy. Jlonyckaercsi TpaHchopMaTopbi COOCTBEHHBIX HYXKA
U pacnpenesiuTe/bHble YCTPOHCTBA pa3MellaTh B OAHOM [OMe-
HLEHUH.

Heo6xonuMas 11 HACOCHOH CTAHUHMM MOILHOCTE TpaHchop-
matopoB S, kB-A, onpenensercs MOWHOCTbIO NPUBOAHLIX
JIEKTPOABUTaTEN€H OCHOBHOH rpynnbl HAacoOCOB, MOIIHOCTLIO
EKTPONPHBOJOB APYIHX MeXaHHW3MOB (3anBHKEK, [OABEM-
HOro 06OpYNOBAaHHSA, BCIOMOTATebHbIX HACOCOB H JApP.) H MOMI-

HOCTbIO 3/J€KTPOOCBETHTE/JbHBIX H  SJIEKTPOOTONHTENbHBIX
YCTPOHUCTB:

- P,
S=kﬂzw+(10...5(}), (30)

rae k, — KO3pPUIHEHT CNPOCA 110 MOLIHOCTH, 3aBHCHT OT YHC-
Ja paboTarouiMX 3SVIEKTPOABHTATEJSEH: OPH ABYX ABUTATEAAX —
1, npu Ttpex — 0,9, npum uernipex — 0,8, npu NATH H 06oO-
aee — 0,7, P, — HoMHBanbHaA (HacnopTHAas) MOHIHOCTb 3JI€K-
TPOABHTaT&Iell OCHOBHBIX HacocoB (6e3 pe3epBHBIX); M —
KOo3hdHIHeHT N0J1e3HOro AeHCTBUA VIeKTPOABATraATENSA; COS @ —
KOXphULMEeHT MOUWHOCTH 3JekTtpoasuratens; 10—50 — npu-
HHUMaeMasi B KypCOBOM TpOekTe Harpyska OT BCIIOMOTraTeabHO-
TO 0GOPYNOBAHHS, OTONUTENBHBIX H OCBETHTELHBIX MPHOOPOS.,
KBT.

3HaueHHA M U cos ¢ OepyTcsad M3 TEXHHUECKHUX XapaKTepHc-
THK 3J1eKTpooOopyHoBaHHA. B 3aBUCHMOCTH OF THIIOpasMmepa
snekTpoasurarens cos ¢ = 0,80...0,92, a nz= 0,9...0,93.
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Tpanchopmatope co6CT-
BEHHbIX HYXJ pacCYNTHIBA-
I0TCA HA MOLIHOCTbL BCIIOMO-
raTeJIbHOro 00OpyAOBaHHA,
OTOINUTEJNbHBIX W OCBETH-
TeJIbHRIX TPHOOPOB. '

B saBucumocTH OT pac-

a 0 [MOJIOXKEHHAI BOPOT B KOPOT-
Puc. 37. I'aGaputnl Tpanchopmarop- KoM MJIM JJAHHHOH CTEHE Ka-

e , L Mepbl TpaHcdhopMaTopa, Ka-
—_— HeM H — »
::n mg,ﬂliﬂpHanﬁ Y3KOR cTopoHo MEDDI 6bIE3lOT ABYX THIIOB:

C KaTaHHEM Y3KOH CTOPOHOH
H C KATaHHEM IIHPOKOM CTOPOHOH. MHHHMAa/AbHEIE Da3Mephl Ka-

mep, M (puc. 37) npuBoasatca B Ttaba. 20.

KonnuecTBO TpaHCchHOPMATOPOB NPHHUMAETCs MO CXEME
EeKTPHUECKUX coeanHeHUH (0ObIYHO He MeHee NBYX). [IpH BHI-
XOA€ H3 CTPOA OAHOIO H3 YCTAHOBJIEHHBIX TpaHchopMaTOPORB
JOonycKaeTcs neperpysKa octaBmuxcs B paborte. Bpemennad me-
perpy3ka He JomxKHa npesbiiath 20—40 % HOMHHANbLHOM MOII-
HOCTH TpaHcpopMaTopa.

PacnpenennresbHOe YCTPOHCTBO BHICOKOTO HAMpPSXKEHHA CO-
CTOHT U3 AYE€EK, B KOTOPBIX Pa3MeinaeTcss BbLICOKOBOJALTHAsA arl-
napatypa: Mac/fHbl€ BbIK/JIOUATENH, PA3bEAHHUTENH, U3MEPH-
TeJibHble TPaHC)OpPMATOPHl TOKA H HanpAxKeHusi, cOOPHBIE LK~
Hbl 4 pese sammThl. fluefiku PY BemonnsitoTrcs B Buae 1ikadoB
KPY (kommnyiekTHOe pacnpenesuTe/NbHOE YCTPOHCTBO) HJH
KCO (xamephl cTauHOHapHblE OJHOCTOPOHHErO OOC/AYKHBAHHUS).
Pasmepsl KPY: 900 MM —no d¢poHTy  ofcnyxusanus,
1660 MM — B ryiyOuHY (nepneHauKkyasapHO (GPOHTY 06GCaYyKHBa-
uus), 2380 MM — o Beicote. Pasmepnl KCO: 1300 MM — 1o ¢dpor-
Ty o0cnyxkuBanus, 1300 Mm — B rary6uny, 4600 MM — no BRICOTE.
HInpuna kopuaopa oAHOCTOPOHHErO O6CAYKUBaHHA TPHHHMAET-
cs1 He Menee 2000 MM, a aBycTopoHHero — He MeHee 2400 mwm.

Tabauya 20. Pasmepnl xamep TpanchopmaTopos

Katanue ysxoft cropomoit | Karanue mi%ﬂﬁﬂﬁ CTOPO-
MomHocTe Brigota -
Tpauchopma- s
ropa, KB A rayOuHa UIMpHHEA KaMe- | IVIyOHHa WHPHHA
KaMeph! Dt B, M KaMe Pl Kameph!
A M A M B, m
160—250 3.6 3 2,3 2.4 2,9
400—630 3,6 3,9 2,9 3 3,5
750—1000 4,2 3,7 2,9 3 3,9
1350—1300 4,8 0,1 3,9 4 4,6
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Puc. 38, CxeMbl KOMNOHOBKM

SJeKTPHYECKOH 4acTH B HACOCHBIX
CTAHIHAX: 1300 (=2
a, 6, 8 — PasIHYHbIe BAPUAHTH KOM- -
f1I0HOBKH, [J — MAIMHHHBIHA 3am; 2 — PY 3
iuTOBOE NoMeueHHe; 4 — pacnpepe- -
aHTenbHble ycTpOficTRa; 4 — KaMephl u-...
TpaHchopMaTopoB o=

. - | III
Pasmephl nomeuenust PY sa- o F
BUCHAT OT YHCJ1A HMEHIHXCH S i1 =

B 3JIEKTPHYECKOH CXeMe Mac- i
JISHBIX BBIKJIIOYaTEJEx. =3

B noMemieHHH [J1aBHOI'O K
HTA YIpPaBJ€HHUA HJH «IIH- 1
TOBOH» PacnoiaraloTcsi HH3- |

KOBOJILTHbBIE pacnpenesnu- o
TeJIbHbIE HIUTH YIPaBJeHUA.
310 NoMelleHue, rge IMnocTo- ey

J410 |

AAHHO HAXOAHMTCA OOCTYKH-
BAIOIIHH [1ePCOHAaJ, JOJMKHO
HMEeTh €CTeCTBEeHHOe OcCBe-
(1l€HHe, BBIXOA B MAIIHHHBH
3aJl H, XKeJaTeJbHO, BHY TPeH-
Hee OKHO B CTOPOHY MaAalllHH-
HOoro 3ana. [lnowans muTo-
BOU NpHUOMHKEHHO MOXKHO Ha-
3Ha4YaTh M3 yCea0BUA 4—6 m*
Ha ONMH YCTAHOBJEHHBIH HAacoC — AAs HacocHbX Il noabema,
4—5 M? — a1 HacocHbIX | nopbema, 3—4 M2 — AJf HACOCHBIX
CTAHUHMH BOJOOTBEEHHS.

BapHaHTbl KOMIIOHOBKH MOMENIEHHH 3/1eKTPHUYECKOH 4acTH
OpuUBeneHsl Ha puc. 38.

. o

4420 4170

Mpumep. HacocHaa ctanuua o6opynoBana Tpemsi HacocaMy (1Ba —
pabounXx, OAHH — pe3epBHbIll). X apAKTEePHCTHKHU SJEKTPOJABUraTenen: Py ==
= 400 gkBr, U = 6 kB, MNye = 0,96, cos @ == 0,9, Hanpsixenue JIIN —
10 kB. [lopo6pare rpancdopMaTopsl.

Onpefensiem HeOOXOZHMYIO MOIIHOCTL TPaHCHOPMATOPOB:

400
S—=1:9— 430 = B-A.
096.00 "l wRe

[IprHuMaeM K ycTanoBKe ABa TpaHcdopMaropa, MOHHIKAIOMMX Hanpsl-
xenHe ¢ 10 go 6,3 kB, momuocteio 750 kKB-A kawxnuifi. [lpu BHIXOHe u3

CTPOA OAHOro TpaHcoOpMaTopa leperpyska Apyroro cOCTABHT:

956
7y 1,27,

Jns HyXJA CTAaHUHH NPHHMMAaeM OJAHH TpaHchopMaTop MOIIHOCTBIO
160 xB - A, nonnxKawmui Hanpskesue ¢ 6,3 50 0,4 kB. OcuoBHsle TpancdoOp-
MaTOphl pa3MeillaeM B OTJeJILHBIX Kamepax, a TpadcdopmarTop CoOCTBEHHBIX
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HYXKI — B noMewenun PY (puc. 38, g). Cxema 3/1eKTPHYECKHX cOoeNUNCHHR
CTAHUHH COOTBETCTBYET NPUBEACHHOHW HA pHC. 36, 4.

[Ipy npoexkTHpoBaHHH HACOCHOH CTAHUMH NOMEILEHHS 3] €KT-
PHUYCCKOH YacTH CJ€AyeT KOMIIOHOBATH COBMECTHO C Py THMH
CNyKeOHbLIMH H OBITOBBIMHU fOMelleHHsIMH. BO Bcex Hacocubix
CTAHLUUAX JOMKHbBl ObiTh: CAHKTAPHBLIH y3ea (YHHTA3 W pakoBH-
Ha) nJaolianplo 3 M® H OCTeKJEeHHOE M[OMellleHHe Ang 00CTy-
JKHBAIOILETO MNepcoHana co LWKabuuKamMu U1 XpaHeHUs OfeX-
abl (8—25 M?). B 0TAeNBHO CTOSIUMX CTAHUHUSNX MPOU3BOLAHTEN b
HocThto Oosnee 40 000 m%/cyT MOXeT nperycMaTpHBATHCH
Mexaunnyeckas mactepckasa (10—30 m®). Ha Bcex craunumsx
BONOOTBEACHUA M HA KPYNHBIX BOAONPOBOAHBIX HACOCHDLIX CTaH-
uusix ¢ noaaueit csoime 40 000 m¥/cyT cienyer npenycmatpu-
BaThb aAyw (4—6 m®) u rapaepob (6—9 m?). Kpome Toro, ya Ha-
COCHBIX CTaHUHAX MOTYT ObIThb; KAOHHET HadaJjabHUKA (12—15 M?%)
H KaanoBble (6—10 m?).

§ 12. Opranusauus paboTbl Ha KYPCOBBLIM NPOEKTOM
HAaCOCHOM CTAaHL MM

OcHOBHOW 3anayell NPH BHIIOJHEHHH KYPCOBOTO NpoOeKTa
SIBISAETCH YCBOEHHWE METONMKH TNPOEKTUPOBAHHUSA BOAONPOBOA-
HBIX HACOCHbIX CTAHLHH U HACOCHbIX CTAaHUHH BOAOOTBENEHHS.

3aJaHde Ha BbI[IOJIHEHWEe KYPCOBOIO MMPOEKTa JOMKHO BKJIO-
4YaTh:

XapaKTEPHCTHKY OOC/AYXKHBAEeMOH CHCTEMhl BOJNOCHAGXKe-
HHA, JNOCTATOUHYIO Sl ONpeleseHUss KATErOpHU HALeKHOCTH
NOJA4YH BOJBI;

pacueTHOE CyTOYHOe BOAONOTpeb/NeHHe HAH BOJOOTBEJdEHHEe
H ero pacrnpejeqesne no 4acam,;

NOXAaPHEIH pacxoj;

[1b€30MEeTPHUECKYIO OTMETKY B KOHI€ HANOPHLIX BOAOBOJOB
HJIH OTMETKY MaK CHMa/1bHOT'O yPOBHA BOJIbI B BOACHANOPHOH Oalu-
He (pe3epByape), pPacnoNOKEHHOH B KOHIl€ BOAOBOJOB.

OTMETKH XapPaKTEepPHbIX MAaKCHMAaNbHBIX M MHHHUMAJLHBIX
YPOBHEH 11€PE€KAYHBAEMOH BOJBI: B BOJONPHEMHO-CETOYHOM KOJIOA-
1€ AJd HAaCOCHOHM cTaHuuM | noavema; B pes3epByape yucrTod BO-
bl AJ1 HACOCHOH cTaHuuu 11 noxbema; B npueMHOM pe3epBya-
pe 119 HACOCHOH CTAHIHH BOAOOTBENEHHU;

JUIMHY HANOPHBIX H BCACHIBAIOIIHX BOJAOBOIOB;

OTMETKH [IOBEPXHOCTH 3€MJIH y HACOCHOH CTAHLMH:

MAaKCHUMAJbHYIO OTMETKY YpPOBHSI TPYHTOBHIX ROL;

reoIOTHYECKYI0 XapaKTePHCTHKY TPYHTOB HA rayOHHY 10O
10—15 m;

CTOMMOCTb 3JEKTPOIHEPruu B PpaHoHE [POEKTHPOBAHHA

PaspafaThiBas HACOCHYIO CTAHIHIO B COCTABE AHIIJIOMHOIO
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IpoeKTa, GOJIbIIYI0 YACTh HMCXO/JHBIX JAHHBIX CTYILEHT onpefe-
JAeT CaM:

10 NPHHATOM cXeMe€ BOAOCHAOGKEeHHS HAM BOAGOTBEAEHHS
onpereasieTcs MECTO U Ha3HAUYEHWE NPOEKTHPYEMOH HaCOCHOH
CTaHIIHH,

no YHCAY B XapakTepy oObeKTOB BOAOCHAMKEHHsT UJAH BONO-
OTBENEHHA YCTAHABJIHBAIOTCA pACYETHbI€ YACOBLI€ NOAAYM,

10 MJlaHy MeCTHOCTH ONpeNe/NSeTCs NOJIOKEeHHe HACOCHOH
CTAHIIHH W CBA3aHHBIX C HEH COOPYMEHHNU (CTAHLHR OYHUCTKH M
[OATOTOBKH BOALI, CTARLUUA OYHCTKH CROYHBIX BOL, BOAOHAMOP-
Hasg OallHfA, pe3epByapsl W T. M.), COOTBETCTBYIOUIHE OTMETKH
3EMJIH 4 AJIHHA HanopHLIX 80A0BGAOB;

C VUYEeTOM BBLICOTBI OUYHCTHHIX COOPYXeHHWH (4—6 M Han
[IOBEPXHOCTHIO 3€MJld) yCTaHap/AWBaeTCsi FeoMeTpHuyeckKan OT-
MeTKa noaayu (a8 HacocHmX crahuuib 11 noanvema B pesyab-
TaTe THAPABJHYECKOro pacuetra CeTH — MbEe3IOMeTLHYECKUE OT-
ME1KH B KOIIIE HAanOPHHLIX BOLOBOUOB);

Ha OCHOB4HWH NAHHLIX 3a(IPOCKTHPOBAHHOIO BOLO2AOOpA
ONPEIeNRIOTCSA YyPOBHU B BOAOMPHEMHO-CETOYHOM KONOAuE, B
3aBUCHMOCTH OT NIPHHATOTO Tvina ¥ MOCAAKH HA MECTHOCTH pe-
3epBYapoOB YHCTOH BOiBl — ypOBHHW B HHX;, 00 pPacyeTy CeTH
BOAOOTBEJEHHA — YPCBHH B MPHEMHOM pe3epByape;

onpelensercsa UCTOUHHK 3HeprocHabXeHHs.

B KypCcoBOM npoekTe NOJXKHB OBITH PEeleHH CJleayiouiue
3anayn. k

onpepesiensl pacyeTHnle NolAadH, BhIOpAHbLl ANAMETphl BO-
JOBOJAOB U PACCUYUTAHBl HANOPbI HACOCHOH CTAHUMH;

B pe3yJbtaTe TeXHHKO-3KOHOMHYECKOr0 CONOCTABACHLA
BapPHAHTOB BBLIGpAHLI OCHOBHBIE HACOCHI M MOAOOPaHBI K HHUM
9JIEKTPOABHIATEIH;

COCTaBJleHa CXeMa pacloJloXXeHUsl arperatoB, onpeeseHsl
IVMaMeTpPhl BHYTPUCTAHILIMOHHBIX TPYBONPOBOAOB, nojobpaHa He-
oO0xoaumas apMmarypa;

NOAOGPAHO BCromarartesihHOe HAaCOCHOe M APYTroe TeXHOJI0-
ruyeckoe obopynoOBaHHE;

NpOH3BeJE€HA KOMIIOHOBKA OOOPYNOBAHHA CTaHILHM,
COCTaBJIEHA CXeMa 3SJIEKTPUYECKHX COCAHHEHHWN,
ofnpenesieHnl rabapuThl MalHHHOIO 3aJ1a, BCIIOMOraTe/IbHBIX

NOMEIIEHUH H NOMELIeHWH AJis pasMelleHusn 3aekrpoobopyno-

BaHHA; [IPUHATH OCHOBHHIE pEIIEHUA NO KOHCTPYKLUHH 313 HUSA;

nonoOpaHul BOAOMEPH!, YTOYHEHb! M'BAPABJAHYECKHE NOTEPH

B HaCOCHOH CTAHUHH, NOCTPOEH TIpadHK COBMECTHOU pPAbOTLI

HacOCOB W BOJOBOMOB;

YCTAHOBJIEHKI TEXHHMKO-DKOHOMHYECKHE 00Ka3aTenu palboThl
CTaHIINY;
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COCTap/leHa crneundUKalud MAaTEpPUHANIOB U TeXHOJOTHYyecC-
KOro obopyaoBaHHUsA CTAHLHH.

PacyeTsl ¢ HeOOXOAMMBIMH CXeMaMu, rpadmnkamu, Tabin-
1aMH CBOZATCH B PACUETHO-NOSICHHUTENbHYIO 3anHcKy. KoHCT-
PYKLHS1 HACOCHOH CTAHUHH NPEACTABASETCH B BHIE YyepTeKel
Ha JucTte dopmara 24.

PacueTHO-NOACHUTENIbHAA 3aMHCKa H UYEDPTEKH BLINOJHSA-
joTca ¢ cobusonendeMm TpeboaHuin ECKJL u pefictByrournx
ITOCT. 3anucka nuiieTcs YepHUJIAMH HA OQHOH CTOPOHE CTaH-
napTHeix JuctoB dopmara 11 (210 X 297 mm). CxeMbl, BHIKO-
NUPOBKH H TrpadUKH B 3aMHCKE NPHBOLATCA Ha JIUCTAX KaJb-
KH, MHJIJIUMETPOBKH WJH Oymaru TOro e pasMepa (yepTexKH,
BLINOJHEHHbIE HA (HDOPMATAX MEHLILEro pasMepa, HAKJIEHBAIOTCH
HA cTaHjpapTHhe JIUCTH dopMmata 11).

B m"ayane 3anMCcKH nNoMelaeTcss THTYJLHBIE JIUCT, 3aTEM
NPUBOJMTCA 3aJaHMe Ha KypCOBOH NpoexT. B 4uc/a0 npuBOAH-
MbIX CXEM U rpaguKkoB OOBIYHO BKJKOYAIOTCA: CYTOYHBIA rpa-
QUK BOAONOTPEOJEHHA WM NPHTOKA CTOYHBIX BOJA C HAHECEH-
HhIM Ha Hero rpadMKOM MOJayd HACOCHOH CTAHIUH;, XapaKTe-
PHCTHKH HACOCOB CONOCTABJIAEMBIX BAPUAHTOB G HAaHECEHHEM
Ha HHUX pabouHX TOYEK; YepTexR ¢ rabGapuTHbIMH pa3MepaMu
NPHHATHIX K YCTAHOBKE HACOCOB M 3JIEKTPOJBHIaTeJied; Bep-
THKaJbHAA CXeMa HACOCHOH CTAHUWH, CXeéMa pPAacnoJOXeHHS
arperatos u TpyOONpPOBOAOB B NJaHE; CXeMa 3JIEKTPHUYECKHX
COENMHEHHH, cXeMa K YTOYHEHMIO THAPABJIWYECKHX MNOTeph B
H4COCHOH CTaHNHHU; rpaduK COBMECTHOH paboThl HACOCOB M
BOLOBOJOB U NPOYHE ICKU3H! W CXEMBI, NOSCHAIOWHE NPHUHSATHIC
peureHus. B 3anucke NPUBOAATCH CCHIJIKH HAZ HOPMATHBHBIE H
JUTEPATYPHBIE HCTOYHHKH, CnNpaBOYHBIE MaTepHaJlibl, a B KOHIlE
ee nepeyeHb MCNOJL30BAHHOA JUTEPATYPHI. 3anHCKa JOJKHA
OLITh NOJIHOH, KOHKPETHOH, KpaTkoi. He caeayer npusomuth
B 3aNUCKe o0uue TeopeTHYECKHE H HHIKEHEPHBIE NOJNOMEHH.

Ha uepTtexxuom nucre B Maciurabe 1 : 50 uan 1 : 100 ob6s-
3aTeJIbHO NPHUBOAATCSA NPOAOJLHBIH W NONEpPeYHEIH pa3pesh
HaCOCHOH CTaHUHWW H NJIAH MAlHMHHOrO 3ana, a AN 3arnybJen-
HbIX HAaCOCHBIX CTAHHHH U NepBOro staxa. i HAaCOCHBIX CTaH-
nuit 1 u 1l noavemMa nNPHBORATCA CXeMni, OOOCHOBLIBAIOUIHE
BePTHKAaJbHYI0O KOMIOHOBKY 0O6opynoBauus. Hacheiuienuocts
JIUCTA JeTaNIIMH TEXHOJOrHYecKoro o0OpyaOBaHUSA W CTPOH-
TE/AbHBIX KOHCTPYKIIHH HACOCHOH CTAHLHH OnpeaesseT raybuHy
npopabOTKH CTYAEHTOM npoekta. CnenudHKanuo, COCTABJIEH-
HYIO MO YCTAaHOBJIEHHOH dopMe, MOXKHO pa3MelniaThr Ha JIHCTE
HJH B NOACHHTEJIHLHOHN 3anHCKe.

PacnpoctpaHednas oiuubka CTYAEHTOB — paboOTa Hap rno-
SCHUTEJLHON 3anUCKOW B OTpPbIBE OT pabOTH HAJ YEPTEKOM.
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PacuyeThl H KOHCTPYHPOBaHHE HACOCHOHM CTAHIHH CJERYET BEC-
TH papajyesibHO. [lpuHUMaemnle peleHHs CTYIEHT A0JXeH
NpeacTaBAATH B NPOCTPAHCTBE, BHIYEPYHBASA NO XOAY PACYETOB
Heo6X0JuMble cXeMnl. Cpa3y ke [ocjie KOMNOHOBKH 000pYIO-
BaHWA HEOOXoAWMO npucTynarth K paboTe Hal JIMCTOM, NPOH3-
BOAS JaJibHEHUIWe pacyeThl QAHOBPEMEHHO ¢ 3aBeplileHHEM
rpa@UyecKol 4acTd NPOEKTa.

CTyneHTy, NPHCTynawueMy K NpPOEKTHPOBAHHIO, ClelyeT
O3HAKOMHThCA ¢ OOpasuaMud pelleHMH NOA0OHKIX HACOCHBIX

CTAHLIUA, YTOYHSAA W OrPaHUYHBAfA Kpyr oOpasloB-aHAJIOIOB
o MEpe MNPOEKTHPOBAaHMA.,

(JTABA 4

NPOEKTUPOBAHME BOAOMNPOBONHON
HACOCHOH CTAHLIMM | NTOADBEMA

§ 13. Buibop TMNA w onpepeneHne nogaum
HacoOCHOH cTtaHuMM | nogbema

Hacocunle ctannmu | nogpeMa, Kak npaBuJio, NoaaT BOAY
Ha COODYXKEeHHUsI BOLOOUYUCTKH, @ He HEenoCpeACTBEHHO B CETh
[POTHBOIMOXKAPHOIO HJH OOBEeAMHEHHOTO [MPOTHBOIMOKAPHOIO
BonOnpoBoaa. Ecam Bopa nojaercs B OCHOBHOM AJIsi XO3H-
CTBEHHO-NUTLEBOI'O BOAONOTpeOJIEHHA, TO KATEropHio Hacoc-
HOH CTaHU MU CJEIyeT Ha3HayaTh B 3aBHCHMOCTU OT YHCJA XKH-
TeJIed B HaceJIeHHOM NYHKTE.

CormacHo nosoxeuusam CHull 2.04.02-84, npuBeneHHbIM B
§ 1 Hactosmero nocobusa, K | Kareropuu crexyer OTHECTH
craHIlHU [ poabeMa npu 4ucJie XHUTEJeH B HaceJeHHOM NyHKTe
Gosnee 5O Thic. yes. (MakcuMallbHas CyTOyHas nopgaya OoJee
40 000 M%), ko Il xkarteropuu — Bce ocrannhbie. Hacocubie
cTaHuUH, O0OCaAYKHBaWKe HeOOJbILIHe NOCEJKH C YHCJIOM XKH-
tesieli Menee 5 ThIC. ues. (MAKCHMaJlhHas CyTOYHas nojaya
menee 3000 M%), nopawmue BoAy NO OAROMY BOAOBOAY, MOYKHO
otHocuth X 11l xareropumn. B nocieauem cayuyae npeanoJnara-
eTcs, 4YTO HAPYXHOEe NOoMKapOTYILUeHHe OCYLIeCTBJSeTCa H3
NPOTHBONOXKAPHBIX €MKOCTeH WJIH pe3epByapoB.

B koMmnJjekc coopyxeHuil, 3a6Hpalominx BOAY H3 OTKPHITOrO
ucToyHHKa (puc. 39), KpoMe 31aHWA HACOCHOH CTAHIHWM C Ma-

IIHHHBIM 33/J0M BXOJAAT BOJ03a00pHOE COOPYXKEHHEe H BOJO-
NPUEMHO-CETOYHLIH KOJOJEL.
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Puc. 39. CxeMn! HacOCHLIX cTadlui | noabeMma:

a — pycliopas paspesbHadA; 0O — Oeperopasl COBMeljedHasl, @ -— GeperoBasn
pasjaesibHad, & — COBMelllef§HadA ¢ BOAONPHEMHO-CeTOYHCOH xaMepOR H pasfielb-
HbiM PYCHOBHM BOjo3aGopoMm

Bodosaboproe coopyrcerue pacnosaraercsi HenocpeACTBEHHO
B BONOHCTOYHHKE M NpeaHasHayeHo A8 3a00pa BOABI U 3aLIUThLE
HaCOCHOH CTaHIHMH OT NMOnaJaHHs B HE€ OTHOCHTENbHO KPYMHKIX
NJ1aBAOMHX nNpeameToB. B BoxonpHeMHO-ceTOYHOM KOJIOALE
Ha COPOYAEpKUBAIIIHX CeTKaX NPOUCXOANT NEPBHYHASA OUHCT-
Ka BOAbI OT B3BecH. Ot Hero OepyT HavaJslo BcachbiBaiollye Tpy-
Obl HaCOCHOM CTaHLHH.

BonosabopHoe coOOpyxKeHHe pacnoJsaraercs OObIYHO BOJIH-
34 ype3a MHHHUMAJILHOIO IOPH30HTA BOALI, 4 BOJONPHEMHO-
CETOYHBLIH KOJIOLEL, K KOTOPOMY AOJKEH OhITh obecneueH noab-
e3a,— BOJIH3l ype3a MaKCHMaJdbHOIO TOpH3oHTa BOAkI. Ecan
Oeper kKpyrtoi, a Konebanue ypoBHeH He OoJjee H—8'M, TO BO-
N03a00pHOEe H BOJONIPHEMHOE COOPYIKEeHMS] LeJecoofpasHo
COBMEIlaTh ¢ HAaCOCHOH craHuuer (pHuc. 39, 6). 3arnybiaeHne
HACOCHOH CTAHIMH H Croco0 NPOU3BOACTBA CTPOHTEJNBLHHIX pa-
60T 3aBUCAT OT TOrO, COOPYXKAETCH OHA COBMELIEHHO HJW pas-
JE€JbHO ¢ BOJAONPUEMHO-CETOYHBIM KOJIOALEM.

BriGop pasaeNbHOr0 WIH COBMELIEHHOrO THMA HACOCHOM
CTAHIWKW 3aBHCUT OT THAPOJIOTHYECKHX H reoJIOrHYecKHx Yyc-
JIOBHH B mecTe coOpyxkeHus ee. Buibupasa Tun cTtaHnuH, B Kyp-
COBOM IIPOEKTE MOXKHO PYyKOBOICTBOBATBLCS CJENYVIOUIHMH CO-
obpaxKeynsaMu. [lpy KpyThiX Geperax HJU NpU BEPTHKAJAbHBIX
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HacocaX HAaCOCHYIO CTAHIHIO MPOEKTHPYIOT, KaK NpaBiJo, COB-
MELIEHHOro TUIMa, MPpHHHUMAA €e 3ariyOJeHHe paBHbIM 3arayo-
JeHu10 BononpueMuuka. [as nmosororo Gepera ynoOHO mpHme-
HATH pPaslefbHYyl0 cXeMy, npu Koropo# aaa cranumi Il u Il
K4aTeropHH, UCNOJL3YA MNOJOXMHTENbHYIO BBICOTY BCACHIBAHWS
HAaCOCOB, MOXKHO YMEHLUIUTb 3araybjeHHe 3AaHHsA CTAaHUHH.
[Ipu konebauud ypoBHEH 2—4 M 3TO ocoGeHHO uesecoobpas-
HO, TaK KaK MmoJl MaWHHHOTIo 3a/a yaaeTcd [OAHATb BhIlle 3a-
TOMJIAeMbIX OTMETOK. PaccTosiHue Mexay 3AaHHEeM HaCOCHOH
CTAHUHHK W BOAOINPUEMHUKOM MpPHHUMaOT HE MeHee 20 M.

s ofecneyeHdss ONTHMANbHOTO peXHMa pPabOThl OYHCT-
HbIX COOPYMKEHWH BOAOMPOBOAA M0Aa4yy HACOCHOW cTaHuuy |
NOABbEMA B TeYEHHE CYTOK HA3HAYAIT PABHOMEPHOH, YTO [103-
BOJI€T TAaK)e YMEHbUIWTh MOLIHOCTH HAaCcOCHOTro 000pyaoBa-
HAs1 U COKPATUTL pasmepbl HACOCHOH CTAHLIUH.

Cpenusasi yacoBasi mojaya HACOCHOH cTaHIHU, M%/4, ompe-
neqasercda no opmy.e

Q, = Hommx @31

roe o — Ko3bdHUMeHT, VYHTHIBAOWHMHA pacXOJ BoAbl Ha coO-
CTBEHHBIE HYKIbl HACOCHON W OYHUCTHOH CTAHUHH H 3aBHCALIHH
OT KauecTBa BOJbl B BOAOUCTOYHHKE, KOHCTPYKUHH (DUIBLTPOB,
NPHHATOH HHTEHCHBHOCTH MPOMBIBKH H CXeMBI OTBOJAA INPOMBIB-
HOH BOJbl; MPHHHMaeTrcsd paBHBIM 1,04—1,]1 npH noxaye BOALI
Ha oyHcTHBIe coopyxkeHud Hau 1,01—1,02 npu noaade BoALI €3
OYHCTKH B pe3epBYyaphl; Qcyr.max — MAKCHMAJbHBIA CYTOYHbIH
pacxon, M%; T — npoJoKUTEABHOCTL paboThl HACOCHOH CTaH-
MK ; OOBIYHO NPUHHMAETCA PaBHOH 24 u.

[lonyuennyio no ¢opmydsie (31) yacoByw nojgady HacOCHOH
CTAHIIHK MEPEBOJAT B CEKYHAHVIO

10004Q,
Qu.c = - 3606(;: -, J/C. (32)

PacyeTHBI pacxoj HAaCOCHOH cTaHUUK | nopwveMa He yuH-
ThIB4€T NMOJAa9y BOALI HAa NONOJIHEHHE NMoXapHoro 3anaca. Ha me-
DHOJ -[IONOJIHEHHS] MOXKAaPHOTO 3danaca AONYCKaeTCs CHHKEHUE

[0Ja4yyd BOJABI H3 XO3fHCTBEHHO-NUTHEBBIE H NMPOU3BOIACTBEHHEIE
HY Kb,

§ 14. NpoexTMpoBaHMe BOJOBOAOB.
OnpepenexHme pacueTHoro Hanopa HacocoB | nogbema

Ilocsie NMpUHATHA cXeMBl KOMNOHOBKH W ONpeAeieHHs MNo-
Jla4li HACOCHOH CTAHUMH HEOOXOAHMO COCTABUTH CXEMY I/ Ofl-
pene/eHHs1 pacyeTHoro Hamopa HacocoB (puc. 40). Kak BuIHO
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Puc. 40. K onpenenendio pacuyeTHoro Hanopa Hacocos I nognema:
YBC — ypoBeub BOoghl B BORONPHEMHO-CETOYHOM KoJoaue

H3 CXEMBI, Hanop HacocoB, M,

H — Hc'r —j— hB,B + h_l-],..-[,': —]— hn,r.[m + hH;B + hHﬂ: [33)

rape Hep — cTaTi4YecKUH Hanop, TO €CTh pPasHOCTL OTMETOK
yYPOBHEH BOAbI B CMECHTEeJle OYHCTHBLIX COOpYyXeHU#H (pesepBy-
ape) U y BcCachiBalOuiHX BOAOBOAOB B BOJONPUEMHO-CETOYHOM
KOJIONIE; Ay — NOTEPH HANOpPa BO BCACKLIBAIOHIEM BOLOBOJE:
Ha HACOCHHIX CTAHUWAX COBMEUIEHHOTO THHA 3TH MOTEPH He
BRIAEJISAIOTCA, & YUHUTBIBAIOTCA B Ay, HAuc — NMOTEPH Hanopa
BO BCACLIBAIOMMX ¥ HaMopPHBIX TPyGONpOBOAaX BHYTPH Hacoc-
HOM CTAHLUH; NpelBapHTEJbHO NPUHUMAIOTCS PABHBLIMU 1,BH—
2 M; hgyu — MOTEPH Hanopa Ha BoIoMepe (CyKarlUeM YCTPOMCT-
Be); MpeaBapuTeNLHO NpUHUMAIOTCH paBHbiMH  0,5—1.5 M;
hy s — THOPABJIHWYECKHE INOTEPH B HAMOPHOM BOJOBONE, HAus —
3anac Hanopa Ha H3JIMB, YYWTHIBAIOUWIHA NOTEPH NPH BHXOJE
13 TpyOGbl B pe3epByap; NpuHuMaerca Ay &~ 0,5 M.

CratHyeckuil Hanop H.; onpenensaOT nNpH MHHHMAaJLHOM
pPACUYeTHOM YPOBHE BOJbLI B BOJOUCTOYHHKE. Y POBE€HBL BOALI B
IPUEMHON KaMepe BOJONPHEMHO-CETOYHOrO KOJOAUA YCTaHaB-
JIUBAETCsl HHXKEe YPOBHsl BOJbI B BOJIOEME Ha CYMMY THJpaBJiu-
JeCKHX TMNOTEPL HA peuleTKe, B CAMOTEYHLIX BOAOBOJAX M HA
ceTke. B KypcoBOM NpOEKTe HAaCOCHOH CTAHUHM OTMETKa ypOB-
HA BOJbI B IPHEMHOH KaMepe HazHauaercs Ha 0,3—0,7 M HHKe
MHHUMAJHHOTO PACYETHOIO YPOBHSI B BOJOHMCTOYHHUKE.

B HacocHBIX cTaHuUAX | KaTeropHu Hacoch! ycTasaBJHBAIOT-
ca nox 3anuB. B nacocubix cranuuax 11 u [I1 kateropun cre-

AYET CTPEMHUTBCH K YCTAHOBKE HACOCOB ¢ MaKCHMAJLHLIM HC-
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[NOJIb3OBAHUEM BHCOTH! BCa-
ChiBAHHA. lIpU 3TOM Hacoch
COeIHHAIOTCA C MNPHEMHOH
KaMepoH HHAHBUAYAJTbHBIMH
HJIM TPYANOBBLIMH  Beachl-
BalOWUMH TpyObONpoOBoAaMH
(puc. 41). Beptukanpume
HacOCHL IPOEKTUPYIOTCA, KaK
npaBuJO, C  HHAHBUAY-
aJ1b HBIMH BEACHIBAKOLIU MY
Tpy6onpoBopamu. Ecau ropu-
30HTaJIbHBIE HACOCH pacno-
J1araloTcs BBIIIE MaKCUMaJhb-
HOro ypoBHSI B BOJLOHCTOUY-
HHKe, TO IPeANnOYTeHHe TaK-
}Xe OTIa0T HHAHBHUAYaNhHBIM 5
BCachlBaIOUMM TPY6ONPOBO- Puc. 41. Hacochule craguuu:

AdM. SBHBH}KKH Ha TaKHX a-— ¢ HHAHBHAYANbKHAMH BCACLIBAIOUIHMA
prﬁgnpgggﬂax HE yCTaHAaB- BOJOBORAMH; -— ¢ TPYINOBLIME BCaCh-

BalONUMH BOJOBOaMH

JUBAKOTCA, W OTCYTCTBHE

OJIaHUEBHIX COEAHHEHHHM VYMEHbIUAeT ONACHOCTh [ONaJAaHHSA
BO3yXa B HACOC.

PacueTHRIA pacXoll AJs rPyNMnoBbIX BCACHIBAIOUX BOLOBO-
noB onpenensiercs no ¢opmyaam (13) uau (14). Tpy6ul npunu-
MalTcs CTaJbHBIMH. MX auaMeTp ¢ yueToM peKOMeHAYyeMBIX
ckopocTte#t (Taba. 5) ynobHo noabuparth no tabauuam lllesese-
BiX [23].

[loTepu Hanopa Bo BcachIBAlolileM BOAOBOJE OIPENeJIAIOT
no opmyae (20). Anura BcacsBaomero TpyGonpoBoia B CTaH-
HHAX pasfAeNbHOTO THNA onpelefaeTcd paccTosHHeM OT BOZO-
NTPHEeMHO-CETOYHOIO KOJIOALNA A0 HACOCHOH CraHuuu. EcaH 31O
paccTosiHHe He 3alaHo, ero HasHagaloT paBHeiM 0,02—0,05 kM.

B nacocHeix craHuuax Il kareropum nonyckaerca ycra-
HOBKa NPHEMHBIX KJ/lallaHOB Ha BCACHIBAIOIIWX TpybonpoBoaax
nuamerpoM a0 200 MM. B 3ToM ciydae cymma KosdhdHUHEHTOB
MECTHWIX CONPOTHUBJIEHWHA Bo3pacraer A0 6—7.

KosuyecTBO HANOPHLIX BOJIOBOAOB AOJIXKHO OhITh HE MEHee
AByX. Pacxol oaHoro BoaoBOAa onpepedsierca no ¢opMyJe
(10). Ilpr BHIOOpe Marepuasia NpexnovYreHue OTHAETCS HeMe-
TaJnuyeckuM Ttpy6aMmM, C nomoulsto dopmya (11) u (12) w
Tabn. 3 U 4 onpenesfgeTcss 3KOHOMUUYECKH BRITOJHBIH nUaMerp.

[lotepu Hanopa B HaNOPHOM BOJLOBOJE ONpenesAlOTCAa MO

GopMmyae (23).

[lpumep. OrnpenesnTh pacueTHLIH HaNop HACOCOB gasg cTaHUMHU I noabe-
Ma HACeJEHHOro HNYHKT4A ¢ MaKCHMAa/IbHLIM CYTOUHBIM BOAONOTpebseHHeM
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Qcyr.max = 40 000 m?. [lnana sanopusix Bogosonos L, . = 1710 M, or-

MeTKAa YpOBHsS BOAB B CMeCHTeNe ~— 73,2 M, OTMETXA YPOBHEH B BOLOIpH-
€MHO-CeTOYHOM KOJAOoJue: MHHHMajabHaag — 45,7 M, MakcuMaabHasg —

50,2 M, CTOUMOCTbL 3JeKTpO3Hepruu ¢ = 1,2 gon./(kBt-4), Geper — no-
JOTHH.

1. ITo cyTouHO# nojaye OTHOCHM HACOCHYIO cTaHlMIO KO [l KareropHH
HaJeKHOCTH.

2. Tax Kak kosebGanue ypoBHell cocraBaser 50,2 — 45,7 = 4,5 M
u Geper MONIOTHMH, TO CXeMy HACOCHOH CTaHIIM# lesJecooOpa3Ho NPHHATH
pa3jie/ibHOH.

3. [lpunas o = 1,08, no dopmyse (31) onpenesnsem CpegHIOI0 4ACOBYIO
mojaqy

1,08 - 40 000 1800
Qu = ——5—— = 1800 w¥/a, TOrA8 Qo =

= 500 Ja/c.

4. OnpesensieM CTaTHYECKHH HAnop
H,. =173,2—45,7T = 27,5 m.

5. [lpuuuMaeM xBa BcachiBAIOMMX CTaJbHBLIX Boxosona (n, . = 2).
PacyeTHH pacxol OAHOI'O BOINOBOXA COCTABHT

200

Q. .= Ty 500 a/c.

[To ra6nuuam llleBenesoix [23] npunuMaeM AHaMeTp BCACHLIBAIOUIErO BO-
nosopa d, = 700. Ilpu sTOoM nuamerpe CKOpPOCTL TeweHHSt B Tpybax

OKa3biBAETCsT B peKOMeHAyeMoM fuanasone | << 1,28 << 1,5 m/c, 1000
= 2,74, [lpunnmaem I, . = 2 ¥ UIAHY BcacuiBaiouiero sojosona L |
= 30 M.

[To dopmyae (20) BoluHC/AAECM [OTEPH BO BCACLIBAIOUEM BOAOBOJE

By = 2,74 - 0,03+ 5120 = 025

6. [Ipuuumaem fBa acOeCTONEMEHTHHIX HANOPHLIX BojoBofa (1, . = 2).

Torpa Q. , = % = 250 n/c.

Hcnonbsysa marepnans Taba. 3, no popmyse (11) onpesensieM 3KOHOMH-
ueCKUU aKTop:

i

4,89 . 0,00118 - 1,2 o
19578 . (12,5 - 7,3) — %198

OnpenensieM NpHBEIEHHBIH PACXO]

Qup = 250 3/ 0,198 = 146 a/c

¢ = 85 900

H no HeMy H3 TabJ. 4 naxoaum d, . = 400 mM. [laa storo xnamerpa u3 1a6-
aun (23] onpeneasiem 1000 i = 12,3 n v, , = 2,37 m/c.

[To dbopmysie (23) onpenessieM s10TepH B HAROPHOM BOLOBOJIE

h,,=1056.12,3.1,71 = 22,09 m.
7. llpunsas h, . = 2mM B h, . = | M, 0o (33) BulyHCAsIEM
H=275-+025+2-+ 1+ 22,09 4 0,5 =~ 53,3 M.
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§ 15. Buibop ocHOBHOro HacocHoro obopynosanmns

[1pn BHIOOpE HaCcOCOB paccMaTpUBAIOTCH BAPUAHTHI C ONHHM,
AByMsi H OOJNBIUMM Y9UCJIOM 1, pabo4ux arperatoB (Mg CraH-
nud 1 kareropuu npuHHMAOT n, > 2).

[Togaua oxHoro Hacoca cocrapJsier

Q
Qe = :: - (34)

[To BoiuncnennsiM H u Q, HeoOXOnWMBIA HACOC BBIGHPAKOT
M3 CBOAHBIX IpaduKoB XapaxTepuctuk HacocoB [, B ann K.
Hanop H_, onpesnesenustil no rpaduky npu noaave Q,, 10/KeH
OLITL paBeH MJH He OGoJsiee, yeM Ha 10 % mnpeBnliaTh Hamop,
paccyuTaHHLIA no ¢Gopmyne (33). [Ipn HeOOGXOAUMOCTH, paccyH-
TBIBAIOT 0OTOUKY pabouyero xodeca (cM § 4). XapaKTepHCTHKH
BO3MOXHBLIX BAPHAHTOB HACOCOB NPUBOAATCS! B NOACHHTEJILHOH
3alHCKe.

Bui60Op ropu3oHTaJbHBIX HACOCOB, B YACTHOCTH HacOCOB C
bonplied BBICOTOM BCACbhiBAHHsl, ITO3BOJIAET YMEHLIUHTH 3a-
ray6JeHye HacOCHOH CTaHIUH.

[Ips comocTaBNeHHH NpeanoYTeHHE OTHAAETCA TeM HacocaM,
y kotophix KII/l B paboueli TouKe OKa3bIBAETCS BhillIe. ¥ YUTHI-
Basi, YTo NpU uU3OLITOUHOH MOAAYe HAcoCa €e NPUAETCA YMEeHb-
1aTh NPUKPBLITHEM 3a2JBHXKKH, NMPHHHUMATL CJIERYET TE€ HACOCH,

y KoTopuiX Oyjer GoabimmM npuseaeHHbll KII[ Hacochoi
YCTAHOBKHU:

H
TlH-}’ = Tl HH } (35)

rne 1 — KIII nacoca npu nopaue Q,; H — Hanop HacocCOB,
paccYUTaHHHi no gopmynae (33); H, — Hamop, CHATHIH C Xa-
DAKTEDUCTHKHU npH nopaue Q.

[Ipu OOnpILIUX KoJieGaHUAX YPOBHA BOIABI B BOLOUCTOYHHKE
JKeJlaTeIbHO YCTaHaBNHBAaTh HAacOCH! ¢ KpyToNnaaarolen xapak-
TEPHCTUKOH, Yy KOTOPEIX NPU U3MEHEHUH HANOPOB Nnojada H3Mme-
HAETCHA OTHOCHTEJNbBHO MaJo.

[lopoGpaB Hacoc, nenalT BLIKOMUPOBKY €ro yeprexa, CTpo-
AT rpa@uK COBMECTHOH paboThl HAcOCOB H BOJOBOAOB, U COT-

JacHO MeTOAUKe, npuBeleHHOH B § 4, noAOHpAaOT K Hacocy
3JIeKTPOJABUraTe b,

Hpumep. [lopoGpare ocHoBHBIE HACOCH 1A cTaHUHK [ mogbeMa ¢ cym-
mapHod nogauei Q, .= 1000 nx/c ¢ wanopom 36,5 M.

IIpOoeKTHPYA HACOCHYIO CTAHLHIO Pa3iesbHOro Tumna, BhHOHpaeM rOpH-
30HTa/JIbHbIE HACOCK! Mapku [

BoinucpiBaeM XapaKTepHCTUKM BO3MOXKHLIX K NpHMEHEHHIO HACcOCOB
(rabn. 21) ¥ Npou3BOAMM CpaBHEHHE BAPHAHTOB,
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Tabauya 21. Bapunautnl HacocHoro o6opynoBaHHsa MPOEKTHPYeMOH CTAHUHH
I nopbema

- -

= Mapka o r oo = non

a =

= Hacoca §§ ggﬁ 5' N E{ Hgak® M
o a

T ol s sty 7 32

a 195000-32 L 1000 37 74 4,3
6 J16300-27 I 1600 37 07 3,3
8 [13200-33 2 c00 38 68 4,9
e 12000-34 2 000 39 88 4,8
0 [112500-45 2 500 47 80 4,2
e A1000-40 3 333 37 87 4,8

B npuMepe we 3ajaHa KaTeropua HaCcOCHOR CTaHIHH, MO3TOMY B pac-
CMOTpeHMH Y4YacTBYIOT BAPDHAHTHI H C OXHHM paGouuM HACOCOM.

Bapuaur 6 no KI1/1, oueBuaHO, Ayullle Bapuaura a. BapHaHT 2 OTK/IOH -
eM, Tak KaK OH He ofecrieuyHBaer TpeGyeMOro Hanopa, a BapHaHt o — TaK
KaK npu HeM Hanop Gonaee yeM Ha 10 % npeBbiaer pacyeTHHIN.

ConocTasasif BHUYHCAeHHBIe no 3aBHcHMocTH (3D) mpusefeHHnie KILJL
IJist BapHaHTOB 0, ¢ H é€:

36,5

nH.}’ﬁ = 0"5? 37 = 0"66;
36,5

Nu.ye = 0,68 ~38 = (),60;

36,5
ﬂH.}FE - 0'87 37 e 01861

OCTaHaBJMBaeM cBOH BbIOOp Ha BapuaHTe e, IlpunuMaem Tpd paGouHx Ha-
coca Mmapku [11000-40.

§ 16. Pazmewenne oGOpyaoOBaHMA B MAalUMHHOM 3ane

OTMeTKa OCH HacOCa ONpeAeasieTcs B 3aBUCHMOCTH OT NpPH-
HATOH CXeMBI ero pacrnoJIOXEHHA: NOj 3a/JUB HJIH C MNOJ0XKH-
TeJIbHOH BBLICOTOM BCACHIBAHHSI.

Hacochl, pacnosoxesHbie noA 3aaus (puc. 42, @), ycrasas-
JIUBAIOTCA TaK, YTOOH! -BepX Kopnyca Haxoauicsa Ha 0,3—0,0 M
HHKe MUHHUMAJLHOTO YDPOBHSI BOJBI B BOAOMPHEMHO-CETOYHOM
KoJnoaue. Takoe pacnonoxetue obecrneyuBaeT NpPoCcTOTY M Ha-
NeXXHOCTh 3amycKa Hacoca.

[Ipu ropusoHTaJbHOM pachioJIOKEHHU OCH BXOAHOIO cede-
HHs BcachiBatonieii TpyOsl Heo6XOZUMO NPOBEPUThH, YTOOHI BepX
Tpy6ul Obi1 3ariy6yeH noj MHUHUMAaJbHBIH YPOBEHHL B BOJO-
MPUEMHO-CETOYHOM KOJIOAE He MeHee, geM Ha 1,2D 4. [uametp
BXOAHOTO ceueHusi Dyx NpHHUMAIOT 006miyHO B 1,25—1,0 pasa
0oJiblne JUaMeTpa BCachiBaloLen TpyOHl d,.
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Puc. 42. Pacrnonoxenme Ha-
COCOB:

a — oA 3anuB, O — ¢ NOJIO¥XKH-
TeJlbHOH BLICOTOH BCACBLIBAHHA

|

[Ipu cxeme pacnojioKeHHUs C NOJOXKUTEJbHOH BLICOTOH BCa-
coiBaHusi (puc. 42, 6) npelesbHOe IMpeBbILIEHHE OCH Hacoca
HaJ MHHHUMAaJIbHLEIM YPOBHEM B KoJIoAue onpepessiercss no ¢gop-
MyJie

H5®" = Hgax — s (36)
bite) 3

rape Hyuax — AONYCTHMAst BaAKyyMMeTpHUYecKass BbICOTa BcacChlBa-
HUS Hacoca npu nojave Q, (npUHUMaeTcCs NO XapaKTEPUCTHKE
Hacoca); hsps — NOTEPH BO BCacCHBAIOUIEM BOLOBOJAE, Ollpeje-
JieHHble 10 ¢gopmyne (20) nmocsie YTOUHEHHS MECTHBIX [OTEPb.

B xapaxrtepucTHKe Hacoca Haax NPHBOAMTCS OBBIYHO AJiS
HOpPMaJILHOIO arTMocdepHoro AasJieHHS Ha YPOBHE MHPOBOTO
okeaHa npu temnepatrype Boianl 20 °C: npu JaBJAeHHSX U TEM-

neparypax, OTAUYHLIX OT YIIOMAHYTHIX, BMeCTO dopmyJibi (36)
yao0Hee IOJb30BaTbCs BBIpaKE€HHEM

gron . Pa__ Pnap _ apmon g (37)

3gecb p,— aTtMoctepHoe AaBJieHHe B MeCTe COODYXKeHHUs Hacoc-
HOU CTaHUMH, HanpuMep, B ropaxX, lla; pn.p — HaBieHHe Ha-
CBIILAIONIMX NapoB IIPH TeMneparype nepekadyuBaeMod KHUIKO-

cru, [1a; AR™" — ponycrumoe 3Hadenue KaBUTAUMOHHOIO 3a-
naca, NpHBOJMMOE B XapaKTepHUCTHKe Hacoca.

[locsnie omnpepesieHuss OTMeTKH OCH Hacoca N0 MeToIuKe,
H3/JI02KeHHOH B § 4 (cM. puc. 12), onpenensitor OTMeTKYy I0Jia
MallIHHHOTO 3aJia ¢ yYeTOM pasMelneHusi TpyOoINpoBOJOB U ap-
MaTy pHL, -

OUTMeTKa nopora y Bxoja B 3JlaHHe HAaCOCHOM CTaHUMU JO0JI-
’)KHa ObITh He MeHee yeM Ha (0,5 M Bbillle HaroHa BOJIHHI PU Mak-
CUMaJIbHOM YpPOBHE BOjAnl B Bojaoeme. Ecjafi oTMeTKa noja Ma-
NIMHHOTO 3aJia, paccyurtaHHasi pH JONYCTUMOH BaKyyMeTpH-
4eCcKOH BBbICOTE BCaCbiBaHHUs, oKa3ajach Bblllle OTMETKH Nopora,
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Puc. 43. Cxembl pasmemenusi o60pyJOBaHUS B COBMEIIEHHLIX Ha-
COCHBIX cTaHUHsaXx | noameMma:

a, 6, 8, 2, 0, € — BapyauTh pasMewenuna oGopygoBanua; { — BOHO-
UpHeMHaA KaMmepa; 2 — BcacuBaromu#l tpyGonposon; 3 — nacoc; 4 — Ha-
NopHLIl TpyOONpoORON

TO MO caeayeT NPHHATL HAa OTMETKE nopora, a OTMETKY OCH
Hacoca COOTBETCTBEHHO NOHHU3UTD.

Pacnono:xxeHue arperaToB B HaCOCHOHW CTAHUMM 3aBUCUT OT
COBMEIIIEHHOU WU pas3feNbHOU CXeMhbI UCNOJHEeHK A, POPMBI Ha-
COCHOY CTaHUHWH B nJiaHe, THNA W YUCJa HACOCOB.

[Ipu ray6uHe HacocHOW craHuuu Gosee 7—8 M, ee cnenyer
[IDOEKTUPOBATb KPYIJIOM H CTPOUTb METOJAOM OIYCKHOIO KO-
aoaua. Eciay noHHIKeHUe YPOBHSA rPYHTOBHIX BOJ (YPOBHS BOJHI
B BONOWCTOYHHKE B MeXeHb) JONYCKaeT CTPOUTENLCTBO HACOC-
HOY CTaHUWH B OTKPBITOM KOTJIOBaHe, ee yao0Hee NPOEKTHPO-
BaTh MNPSIMOYTOJIBHOH.

Hecko/nbko BOSMOXKHBIX CXeM pasMellleHns o6opyAOBaHHS B
COBMEIEHHBIX HACOCHBIX CTaHIUAX [pHBeAeHo Ha puc. 43.

JI1 HacocHBIX CTAaHUMH pa3jesIbHOrO THIa XapaKTepHbl 6oJee
MpocThie CXeMBbl, Takuhe ke, Kak jana cranuuit Il nopsema.
KoHcospHBIe HACOCH! PacnoaraloTcs B OJHH PAJ MepneHAuKy-
JAPHO NPOLOJNIbHOU ocH 3panus. Hacocel Tuna JL opu guchae
arperatroB /0 TpeX pachoJaraloTcs B OAWH Psja napanfesbHo
NPOAONBHOA OCH 3haHuA, a npu O6oJipllieM 4ucje arperaToB —
B JBa psila napaJ/iieJibHO WJH B OJAMH PSAJ NeprneHAHKYAAPHO

ocu 3naHus. Ilpu napannenrHOM pacnoJiokeHuu NOTepUd Ha-
[opa B HACOCHOH CTAHUMH MeHbllile,

Ha cxeme pasmemenuss HacocoB (puc. 44) HaMeyaloT Bca-

ChlBarolive H HalOPHBIE BHYTPUCTAHUHOHHBIE TPYyOOIIPOBOIbI H,
corjiacHo TpeOOBaHHSIM, H3JOXeHHBIM B § 6, pacrojaratroT Ha
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Puc. 44, CxeMa pa3MerieHHs1 HACOCOB, TPyOONpOBOAOB U ap-
MaTypsl B HacOoCHOH craHuu# I nmoawnema

HUX 3aMOpHYI0 apMaTypy ¥ oBparHble KJaanausl. Eciy Hacock
HMEIOT HHAMBHAYaJbHBIE BcachiBatomue TpyBonpoBOaLI U 3TH
TpyGONpPOBOALI BbIBEJEHH BbIlIe MAaKCHMAJABHOIO YPOBHSI BOJR
B BOJOMCTOUHHKE, TO 3aJBHXKKH Ha HUX MOXKHO He yCTaHaB-
JUBATh.

Koanektop ¢ 3amopHOH apMatypoil, K KOTOPOMY IpHCOe-
NUHAIOTCH HanopHble TPyOGOnpoBOABI OT HACOCOB Y BHELIHHE
HanopHbLIE BOJOBOAbI, MOXKET pacliojiaraTbCs Kak B MallUuHHOM
3aJle, TAK U BHE €ro — B KaMepe INepeKJIIOYeHHUH,

Hanophbie BOJOBOJAK BBIBOJAATCA W3 HACOCHBIX CTaHUMHI Ha
ypOBHE HX HOpMaJbHOro 3ariaybuenus — 1—1,5 M or nosepx-
HOCTH 3eMJIH 0 BepXa TpyOnl. C Tpy6aMu BHYTpH 3arayGaeHHbIX
CTAHUHMH OHHM COEJHHSIOTCH BepTHKaAbHbIMH cTosiKaMmu. CTosiKU
HE JOJKHBI MellaTh NePENBHKEHHIO NOABEMHO-TPAHCIOPTHOTO
o6opyaoBauusi. [Ipu ray6uHe HacOCHOH CTaHUMH 10 D M BO3-
MOXKeH BbIBOj TpyO 6e3 ycTpoHCTBAa CTOAKOB. 3a npejpesaMH
CTAHUHHU TaKHe BHIYCKH COCJUHAIOTCH ¢ HAaPYKHEIMH BOJIOBO-
JaMHi yyacTKamu TpySonpoBoja C yrJoM HakJdoHa jgo 30°.

{locTpouB OKOHYaTeNIbHYIO CXeMy HACOCHOW CTaHUHMH U BbIO-
paB BOJAOMEpH!, YTOYHSAKOT NOTEPHU HAnopa B HACOCHOH CTAHIUH U

Ha BoaoMepax (cM. § 6) u crposat rpaduK COBMECTHOH PadoThbI
HAacoCOB W BOJOBOAOB (cM. § 7).
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555 2/95 Mpumep. I[locTpoutrs naan ma-
T IXHHOTO 3aJla Ha3eMHOH HAacOCHOH
CTAHIMH PasAeJILHOrO THMA ¢ Hacoca-
mu J11250-65 (Tpu pabGouux U OAHH
pesepBHBIH) ¢ nogaued nmo 300 Ja/c
KaxAbiH. Kareropuss HaJeHOCTH
craHuuu — [I, MonTaxnoe nNATHO
arperara NpHBeJeHO HA pUC. 49.

CocraBaseM B nepsoM npubau-
KEHUH CXeMy Mjaava U CXeMy BepTHu-
KaJbHOI0 pasMeIlleHds HacoCoB H
Puc. 45. MoHTaXHoe NaTHO naco-  TPYOOMPOBOLOB B HACOCHOH CTaHLUHK
TeJeM (puc. 44). CTanuuio npuHAMaeM nps-

MOYIOJILHOH B 1JlaHe, pacrnojoXeHue

HacoCOB — B IIAXMaTHOM noOpsiKe,
B ABa psapa. [lomapHo pa3meniaeM HAcOCHl C PasHbLIM HanpasjeHHeM Bpa-
[UEHHS —— HTO MO3BONAET YMEHBIUINTh pasMepbl MAlIHHHOTO 3aJia,

g Kaxnoro Hacoca NMpOEKTHPYEM CaMOCTOSITENhHBIH BCACHIBAOLIKDA
TpyGonposon. Tak KaK HACOCH pacnoJOKeHbl BhIIIE MAKCHMAJLHOIO ypoOB-
HS BOJAbLl B BOAOMPHEMHO-CETOYHOM KOJOJLE, TAKOE PEelIeHHe MO3BOJSeT He
yCTaHaBJMBATL HA MUX 3aMOPHYIO apMatypy.

Hanopusie TpyOonpoBoApl OT BCeX HACOCOB OObeHMHsieM B HaMOPHBIH
KOJJIEKTOP, K KOTOPOMY MOJKJIOYAIOTCS JBa HAMOPHHIX BojoBoaa. TpyOul
B HACOCHOH CTaHUMH pacnoJsaraem Haja MOJMOM, € 3arJyOJeHHBIMH MOJA

MOBEPXHOCTh 3€MJIY HAPYXKHKRIMH BOAOBOJAMU OHHU CORMUHSIOTCH BepTHUKAJb-
HLIMH CTOSIKaMH.

- 2990
5531340

-—
3445
N\ 2195

?00

250

7602

Puc. 46. Cxema K onpejejJeHH0 MUHHMAJbHHX pasMepos NnJo-
WAaJK¥ pasMelleHust o6opyaOBaHKsl B HACOCHOH CTAHLHH
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Puc. 47. Cxema K onpejlelennio pasmMepoB MallHHHOTO 8aJ1a € YYETOM CETKH
KOJIOHH

Jlerko BmjaeTh, yro pacueTunifl pacxopl KaxJoro us TpyGonpoOBOAOB —
nozaua oAHoro Hacoca (Qy = 300 a/c).

Bcacnipatomue Tpy6onposonsl npunuMaem quamerpom 500 mm. CKopocTh
B Tpy6ax (v, , = 1,47 M/c) HaXOAHTCA B mnpejenax, PeKOMEHIYEMHX

CHull (0,8—1,5 M/c). Ha tpy6onpoBoaax 3a HacoCaMH VYCTaHABJAUBaEM
yKopoueuHble obparnble kiaanaun K3 44067 (cm. Tabn. 9) ¥ nuCKOBLE
MOBOPOTHBIE 3aTBOPH ¢ SyekTponpusoaom 32¢908p (cm. taba. 8). 3ra ap-
MaTypa Xopoumio paboraer NpH NOBHIIEHHHX cKopocTax. [IpuuumaeM ana-
MeTp apmatypsl 400 MM, Torjaa ckopocTs 2,23 M/C HaXOAHTCS B npelenax,
Kotopble pekoMmerayer CHull (1—3 M/c). C nmarpy6kamMu HacocoB TpyGo-
MPOBOAK COEAUHAIOTCA NepexojaMy CTaHAapTHLIX pa3mepoB (puc. 19).

[Tpu pasauuHnX KOMOMHAUHUSX BKJIOYEHHS HACOCOB Ha OTIAENbLHHX
yUYaCTKax KOJJEKTOpa MOXeT MEeHAThCA HanpasJselHe Teueuusi. {HCKOBHE
3aTBOPH B TaKHX YyCJAOBHAX paboranr naoxo. PasmemaeM Ha KoJ-
JeKTOpe TpH 3aABHKKHK. C mnMOMOIILI0 3THX 3aABHKEK MOXKHO OTKJIIOYUTDH
LJis peMOHTa JIOGO# JAMCKOBHIN 3aTBOp, JMIOGOK HamopHBIA TpyGONpPOBOA
u JI00YI0 3aiBHKKY Ha KoJJeKTope, ofecneunsasn 70 uau sce 100 % pacuer-
HOH NOJ&YH HACOCHOW CTaHUUM (TPH Hacoca, paGoTasg Ha OJMH BOJOBO,
NOJXKHH ofecneunte nojaauy 70 % pacuerdoro pacxona).

- YuutniBas pekomenayemeple CHuIl ckopocTd, npuHuMaeM Jquamerp
koasaekropa 500 mm 4 saasuKKH 30u9156p ¢ NONYCTUMBIM - JaBJeHHEM
1 Mlla. B gauectBe MOHTamHBIX BCTAaBOK PSAJOM C apMaTypoll pasMelnaem
CaJIbHHKOBBIE KOMITEHCATOPHI.

[lo pasmepaM MOHTaXHOTO. NITHA, CTAHAApPTHOH apMaTypbl ¥ (acoH-
HBIX 4YacTe# olpeesseM MUHHMAJBHBIE pasMephl MPOCTPAHCTBA, KOTOpOe
MOXKET SaHHMaTb npoeKTUpyemoe oOOopyAoBanue (puc. 46). Paccrosnue
MeXAy arperatamu npuuumaem 1200 MM, MpoxolAn MeXAy arperaTaMu u
HesarnyGaeHHnMH  TpyGonpoBosamu — 1000 mMMm. Paccrosune Mexny
CpelHUMH arperatamy Olpeiensiercs pasMepaMy 3aJBHXKKH K CaJbHHKO-
BOI'0 KOMIIEHCATOpa Ha HAIOPHOM KOJIIEK1ope.
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Tak Kak 31anue coopyxaeTcd H3 COOpHbIX Keae300eTOHHBIX KOHCTPYK-
LMK, HasHayaem pasmepbl MawuxHHOro 3aaa 9 X 18 m. OGopynosanue
H TpyGoOnpoBObl pasmelnaeM Tak, 4YroGul TpyOHl He nepeCeKasiH KOJIOHH,
Yy1o0bl NPOXOAbI MeXAy He3arayOJeHHLMH TpyOaMH H KOJIOHHAMH OblJIH He
meHee 0,7 M 1 yTOGH KOJIOHHEI HE Mellasly yCTAHOBKe apMaTypbl HA HanOpHOM

Konsektope {(puc. 47). CBoGoAHYIO MoWalb B NpaBof 4aCcTH MALWIKHHOIO

3a/a HCNOJb3yeM KAK MOHTAXHYIO IJIOMAAKY, HA KOTOPYIO aBTOMOOHJIEM
Oyner noxasaiuecst 0o6OpyAOBaHUE,

§ 17. NMpoekTupoBaHHe Boao3abopHOK HacTH
HACOCHbIX CTaHL,MH

[IpoeKTHpOBaHHe BOJAOINPHEMHBIX COOPYXKEHHH nOAPOGHO
paccMaTpUBaercs B Kypce «BojosabopHble coopyxkeHusa». B Kyp-
COBOM MPOEKTE HAaCOCHOH CTaHIHH | nogbeMa pasfesbHOro THNa
JeMeHTBl BOA03a00PHBIX COOPYKEHUH MOXKHO HE TPOEKTHPO-
BaThb.

B pealbHBIX ¥ JUNJOMHBIX NMpOeKTax HacocHas craHuus I
[10J’beMa NPOEKTUPYeTC S OAHOBpPEMEHHO C BOJOITPHEMHBIMH COOPY-
xkeHuamu. [logpobublit pacuer BogoNpHEeMHBIX COOPYKEHHH Na-
ercst B [19, 20] u cBoauTCs K BEIGOPY pa3MepoB COPOYAepKHBa-
fOlMX PELeTOK, CeTOK, CAMOTEYHbIX WU CH(POHHBIX BOLOBOJOB
H ONpeje/ieHio THApaBIHYeCKUX NoTepb B HUX.

CopoyjepKuBaroliye peinleTkd B BOAONPHEMHBIX OTBep-
CTHAX YCTaHaBJAUMBAKOT AJIS 3aUlUTbl HACOCOB OT NONaAaHHuA B HUX
KPYIHBIX MJaBawmuXx npeaMmeroB. [IpuMeHsIOTCS CheMHble
pelieTKH HJIH CTauuoHapHble ¢ MEXAHHYECKOH OYHCTKOH.

HeobxoauMas nuionialb BOJONPHEMHBIX OTBEPCTHH onpene-
JsieTcd 1o popMmyJie
Qu.c

gﬁp —= 1,25K o (38)

rie Q¢ — naomane orBepctHd (6pyrtro), M? 1,20 — Ko3ag-
(DULHEHT, YYHUTHIBAIONIMH 3acopeHHe OTBepCcTHd; Quc — no-
Jlaga HaCOCHOH cTaHLuH, M®/C; v — cpejHsAs CKOPOCTb TeYeHHUA
BOJbI B OTBEPCTHAX pPelIeTKH, ¢ yuetoM TpeGoBaHHH phibo3a-
IUTH NPHHHMaeTcsa s pek He oJee 0,25 M/c, a A1 Bojgoxpa-
Huul — He Godsee 0,1 M/¢c; K — KoapdHIHEHT, YUUTBIBAIOIIHH
CTeCHeHHe OTBepCTHH CcTep:xHAMH peumetok, K = 1,15...1,5.

PasMepbl cTaHpapTHBIX CBHEMHBIX COPOYAEDXKHBAIOUIUX pe-
metok 400 X 600, 800 X 1000, 1000 X 1250, 1250 X 1500,
1500 X 2000, 2000 x 2500, 2500 X 3000 mM. Pewerku npu-
HUMAIOTCA CO CTONPOLEHTHBLIM pe3epBOM.

[Torepu B pelieTKax 3aBUCAT OT CKOPOCTH TeyeHHs, GOpMBI U
4acTOThl PacloJIOKeHUs CTepXKHeH, OT 3aCOpeHHs pelieTOK.

SIS DpaKTHYECKMX PacuyeToB [OTEPH B pelleTKe CJelyeT MpH-
uumars 0,1—0,2 M.
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s s3agepkanis HAXOAAUIMXCHA B BOJAE MeJIKUX B3BelleH-
HBIX U TJIABAIOUIHX TeJ NpeAHa3HaualoTCs CheMHBIe U Bpaliaro-
Hecs Jenrounsle cetku (ra. 1.2 [15]). Tlponycknasa crnoco6-
HOCTb BpaWAIOMUXCA CeTOK INPUBOIAUTCA B MX XapaKTEPHCTH-
Kax. Pabouyio niomanb NJAOCKHX HJAH BpAMANOIMUXCH CETOK
caeayeT onpenessiTb NpU MUHHUMAJbLHOM YPOBHe BOJBI B CE€TOY-
HOM KOJIOAIe U CKOPOCTSIX B OTBEPCTHUAX CeTKH He GoJiee 1 M/c.
Ilorepu Ha ceTkax B NpaKTHYeCKUX pacuerax MNPHHHUMAIOTCS
paBubiMu 0,1...0,2 M.

[Ipn paspenbHOM yCTpPONCTBE PYyCNOBOH 3aTON/IeHHBIH BO-
JONIPHEeMHHK COeMHSEeTCH ¢ BOLONPHEMHO-CETOUHLIM KOJIOALIEM
CamMOTeuHBIMU HJIH CHQOHHBIMU BOJOBOKaMu. Ha HacoCHBIX cTaH-
uusx | Kareropuu Haje:KHOCTU CHGOHHBIE BOJAOBOABI AONYCKa-
€TCA MPUMEHATH TOJNLKO NpH clienuatbHOM 06ocHOBaHuK. CKoO-
pocTh B BoAoBoAax npunHumaercs 0,7—1,5 m/c. Ilorepu B Bo-
JOBOJE YYUTBHIBAIOTCA MpPH OnpefeJieHHH pacyeTHOH OTMETKH
[10BeP XHOCTH BOABI B BOJOIIPHUEMHO-CETOYHOM KoJioAne. Bakyywm
B BepXHe# Touke cudoHa ponxeH ObiTh He Gonee 7 M {8].

§ 18. Mopbop BCcnomorarenbHOro
HacoCcHoro odopygoBaHusa HAaCcOCHBIX CTaHUumM | nogvema

1. Jlis 3a/quBKM HACOCOB nepel 3alyCKOM, a Takxke s

3apAdKU CHPOHHBIX BOAOBOLOB NPUMEHSAIOT BaKYyM-HACOCH
(cMm. § 8).

[Ipumep. [lomo6paTes Bakyym-Hacocel. [lnuna BcaceBawomero TpyGo-
npoBoaa 25 M, auamerp 500 MM, mpeBHIeHHE OCH HACOCA HAX MUHUMAaJbHBIM
yPOBHEM BOJAH B BOAONPHEMHO-CETOYHOM KOJOALE — 4.5 M.

O6beM BHYTPH HACOCA M y4aCTKa HanopHoH TPYOHl 10 3aJBUKKH oLe-
HHUBaeM Kak o0beM JOMOJHHUTENbHHX 3 M BcachiBaoumed Tpy6ul. Onpeaens-
eM 0o0beM BO3/lyXa B HACOCEe U 3aJUBaeMOH YacTH TPyGONpoBOja:

0.52
Wy+ W, =n (25 - 3) = 5,6 w3,

n

Hasnauus BpeMst 3anuBKY 7 MuH (Aonyckaercst 3—10 mun), no dopmy-
Je (24) onpenensieM HeoOXOAHUMYIO Mojlayy BaKyyM-Hacoca:

1000 5,0
QBH=-"—-6—D—. . m . l,l = 25,2 Ja/c.

[lo Taba. 13 npuHumMaeM onuH pabouuit ¥ OAHH pe3epBHHIH BAKYYM-
nacoc BBH-1,5 ¢ nonaueit 25 n/c 1 MakCUMaNTbHBIM OTHOCHTE/NbHBIM BaKy-~

vmoMm 0,8 (0,8 > 0,45). BakyyMm-uacocsl pacnojlaraem Ha oTAenbHOM byH-
AaMeHTe B MaUIHHHOM 3aJe.

2. B HaCOCHBIX CTAaHUHUAX, YV KOTOPEIX [OJ MAIlUHHHOTO 3a/ia
pacrnoJioeH HUXKe MaKCUMaJbHOIO YPOBHS BOAB B BOAOHUCTOY-

HHKe, AOJKHBI [pelycMaTpHBaThCA ApeHaxkHwle Hacockl. [loa-
6op ApeHa:KHBIX HACOCOB OnHcal B § 8.
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3. i1 ocymeHWs MamMHHOrNO 3aja B Cjyudae ero 3a-
TONJIEHUS NPU BBIXOJAE H3 CTPOA Hacoca, 3alnopHOM apMaTtyphl
unu tpyOBonpoBoja, AJs ONOPOKHEHHSA BCACBLIBAKOUIHX BOJOBO-
JOB H MNPHEMHBIX KaMep npd peMOHTe IpelycMaTpuBaeTcs
CHCTeMa OCYILeHHS,

B03MOXKHEI C/IeAVIONIME CXeMBl CUCTEM OCYIIIeHHA:

OTKagyKa BOAbl U3 MNpPHUSIMKAa OCHOBHBLIMU HAacoCaMH NpPOU3-
BOJACTBEHHOTO Ha3HAYeHHS;

ocyilleHHe MOHOOJNIOYHbIMH MNOTpy:KHBIMH HacocaMH THNA
THOM unu LIMK 16/27, kKoTopble onycKawoTcs B 3aTONJEHHBIH
MaUIHHHBIA 3aJ UJAH B ONOPOKHAEMYIO KaMepy BOLONPHEMHO-
CEeTOYHOTr0 KOJIOALA;

HCMOJb30BaHHE B KauecTBe OCYLUUTEJBHOrO MOrpyKHOIo
CKBa)XMHHOro Hacoca tuna IIIB (Hacoc pasmewaercs B KOJIOA-
e HeoOXOAMMOH TJAYyOHHBI, B KOTOPBIM H3 MallMHHOro 3alla u
BOJONPHEMHBLIX KaMep BBLIBOAATCH CaMOTeYHble TPyOOonpoBOIHI,
o6opya0BaHHBIE 3aNOPHOW apMaTypoH);

NpH JOCTAaTOYHO OOJBIIOH nopauye APEHAXKHBIX HAaCOCOB,
BKJIlOYasi pe3epBHbIE, HX MOXKHO HCNOJIB30BaTh U AJIS1 ONOPOXK-
HeHHs BOJONPHEMHBIX KaMep, COeJMHHUB HACOChlL C KaMepamu
cucreMod Tpyb ¢ HeoOXOAMMON 3anOpHOH apMaTypoH.

[Tpou3BOAUTENILHOCTD aBAPUHHBIX OCYLIHTEJNbHBIX HaCOCOB
clielyeT onpelesiTh NPH yCJOBHU OTKAYKHU BOAbI H3 MallIHHHOTO

3aja cyoeM (0,5 M B TeueHue He Gosiee 24 U NpeaycMaTpUBaTh
OJIMH pe3epBHbIH arperar.

0,6F
QEH e 3,61 ’ (39)

rae  Qap — NPOU3BOAMTENBHOCTb aBapUUHBIX HACOCOB, J/c;
F — naomaab MamkdHHOTO 3ala, M?, [ — BpeMs OTKa4kH B
gacax (He Gosee 2 9).

Hanop ocymuTeNbHBEIX HACOCOB NpHHUMaercs HaA 2—4 M
Gonblue 3arayOJeHuss HACOCHOH CTaHLUMHU.

4. TlpumeHeHHe B KauyecTBe OCYILIMTEJbHBIX HACOCOB THIIA
[HOM uau IIMK ozHoBpeMeHHO peulaer 3ajauy rpsseypaJle-
fHusA. B ocralbHBHIX cayuyasX s yJajieHHs OCeBIUHX B BOJO-
[1pHEeMHO-CeTOYHOM KOJIOALE HAHOCOB B KaueCTBe rps3eBbiX NpH-
MEHAIOT Hacochl AJs CTOuHbIX XKuakocteid Thna CJ| 25/14 unu
CJl 16/25. JIHO KaMep BOAONPHEMHO-CETOYHBIX KOJVIOAUEB BHI-
nonHAT ¢ yKJAoHOM 0,00—0,1 K npuUAMKY, K KOTOPOMYy MOJ-
BOASITCA BcachiBawiie TpyOwnl IpsiseBbIX HacocoB. s ynase-
HUA 0OCajJKa MOXKHO TakK:;Ke NpPUMEHSATb BOJAOCTPYHHBIE HACOCHI.

0. B KypcoBOM NpoeKTe cJeayer npeAyCMaTrpuBaThb HAaCOCH!
TEXHHYECKOro BOAONPOBOJA A/ HACOCHBIX CTaHUUH, 060pyHO-
BaHHBIX HacocaMu THna B. B 3THX Hacocax K DOAWHNHUKAM C
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JJUTrHOQONeBBIMH BKJANbIIIaMH MOABOAUTCA 4YHUCTad BOma NOR
HanopoMm Ha 7—10 M Bbiile pa6ouero ¢ pacxogoMm 0,5—1 a/c Ha
Ka»Kablii HacoC. B KagecTBe HACOCOB Te XHHYECKOI0 BOJOCHabKe-
HUA 0ObIYHO NpuMeHsloT Hacock! Tuna BK ¢ TpebyeMBIMH 10O-
Javed U HanopoMm (oauH pabGouyuil ¥ OQUH pe3epBHLIH).

[Tocsie nopBopa BcrnoMoraTeJIbHOro HacoCHOro o6opyA0BaHHU S
cocTaBisieTca clieuupukauusa obopynoBaHusi Tpyob, (PacoOHHHIX

yacTed U apMaTypbl. 3aT€M BHINOJHACTCH pasjel «JIeKTpHuye-
CKasli yactb HacocHoH craHuum» (§ 11).

§ 19. Mopsapok NpoeKTHPOBAHMA HAA3EMHOM HaCTH
3[4aHKHA HACOCHOM CTaHuMM | noabema

[IpoexTHpOBaHHe 3]aHUs1 HACOCHOH CTaHLUHUM NPOUIBOASAT B
TAKOH NOCJIEA0BATENbHOCTH;

{. [Ipu pa3nenbHOfi cxeMe HacOCHbie cTaHuy [ nonbema, Kak
[IpaBWJIO NPOSKTHPYIOT Ha3eMHBIMH HJIH noJsay3arjay6J/eHHbIMH.
[1pu GonpiioM saryiyGiieHuU HEOOXOAUMO NIPOBEPUTH N0 hopMylJie
(27) BO3MOXHOCTb YCTPOHCTBA NepPeKPLITUS HA YPOBHE NepBOro
TaNKA.

2. llopbupaercss noaBLEeMHO-TPpAHCIIOPTHOE 0OO6OpYyAOBaHUE
(cM. § 9).

3. BriuepymBaercs cXeMa TNOIABEMHO-TPAHCHOPTHBIX Ofne-
pauuii. [lo popmysam (28) unu (29) BbuiYUCAACTCA MHHHMAJbHO
JONYCTHMAas BBICOTA BepXHEro CTPOEHMS MaWMHHOrO 3aja.
[Ipunumaercs OGauxKanwas Ooabllias CTaHAapTHas BBICOTA.

4. BpibupaeTca KOHCTPYKIHMS BepXHEro CTPOeHHA: KapKac-
Hasi HUAuW OeckapKacHas. PasMepnl 3]aHusi KapKacHOH KOH-
CTPYKUMH HAa3HAYalOT, YYUTHIBAS CTAHAAPTHBIE NMPOJIETH U 1Iar
KOJOHH — 0 M. [lniHHa 34aHHA ¢ HeCymUMH CTEHAMH IpHHHU-
MaeTcsi KpatHo# 1,5 M.

MoOHTaXXHYIO IJIOHLAAKY HAa OTMETKe I[10Jla NEePBOro 3Ta)ka
npelycMaTpuBaloT Ha 6ajiKoHe Haj 3arny6JeHHbIM MalldHHbIM
3aJI0M UJIU B He3arnyOJ/IeHHOH YacTH 3/jaHusi, N03TOMY pasMephl
B [J/1aHe BepXHEro CTpoeHust Moryt ObiTh 60Jblile pa3sMepoB I01-
3eMHOH 9acTH. KOJIOHHBI U HApYXKHBIE CTEHBLI MPUBSA3LIBAIOT K
pa36iuBOYHBIM OocsiM. HasHayalor npoeMbl BOPOT, ABepel U OKOH.

D. BcmoMoraredpHbie MOMEIUEHHS (3J@eKTpHueckast 4acThb,
BKJIIOYAA M[OMElEHHUe TIJIaBHOIO IUTa yInpaBJjeHus, KaOWHeT
HaYaJbHUKA CTAaHIHU, KOMHATy OOC/HYXKHUBAIOLIEro NepcoHala.
MaCTePCKYIO, KJAAaA0BYIO, TyaJer) B He3arnybJaeHHBIX H [OJY-
3aryyOJIeHHBIX HACOCHBIX CTAHUUAX BbIHOCAT B NPUCTPOUKY.
B 3arsnyGyieHHBIX CTAaHUUSX 3TH NOMEIeHHS CTpPeMATCH pas-
MECTHTb Ha IMepeKpbiTHH MaumHHOro 3ana. Ilpucrpoiky
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[IPOEKTHPYIOT C HeCyIUUMH cTeHam TonuuHoi 0,38—0,25 M ¢
JIEHTOUHBIMU (PYHIaMEHTaMH.

BricoTy NpHCTPONKH ONpelessloT MO BBEICOTE Kamep Tpau-
chopmaropo uad KCO. Hueso v pasMeps TpanchopMaTOPHbIX
Kamep npuHuMalor coryiacHo pacuery (§ 11). I'lo snekrpuuec-
KOH CXeMe olpejenfercss 4YUCAO MaCHAAHBIX BBIKJKOYATEJIEH.
B kavecTBe fueeK paclpefes]UuTeJbHOrO YCTPOHCTBA MNPHHHU-
Matorcst mKagel KPY uan kamepst KCO H no wum onpepens-
IoTCs pasMmepsl nomelenns PY. CornacHo pexomengauusam § 11
Ha3HAYaloTCA pasMepbl «IIUTOBOI» W BCIIOMOraTeJIbHBIX [OMe-
[EeHHH,

6. [lnaH Dpucrpoiiku KOMNOHYIOT, NpUBsi3LIBast €e K pas-
GHBOYHBIM OCsIM. Pa3Mephsl NPUCTPOHKHU NOJKHbI ObITh KPaTHBI
1,0 M. Tlp# 3TOoM Heo6X0oAMMO YuMTHIBATHL CJAEAYIOLIEE: BOPOTA
TPaHCPOPMATOPHBIX Kamep JHOJIXKHBI BBHIXOAHTb HAPYXKY 3.1a-
HUsA, nomeuieHue PY 1nuBHOH cBhitue 7 M JIOJIXHO HWMeTb ABA
BEIXOJA; IIUTOBast, KabWHeT HayaJAbHHUKA U KOMHaTa O0C/YXKu-
BalOULEro nepcoHaJia JOJIXKHBI HMETb eCTeCTBeHHOe OCBenleHue;
IIMTOBas AOJIXKHA NPUMBIKATh K MAallMHHOMY 3aJy U B pasle-
JAIUIEH CTeHEe UMeTh OCTEKJEeHHBLIH NPOoeM B CTOPOHY MAalHH-
HOTO 3aJja.

7. T'papuueckoe obopmMm/ieHne MpoeKTa BHIIONHAETCS  CO-
rnacHo pekoMmenpauuam § 10. Jdnss nasemuwlx u nouaysarayo-
JIEHHLIX HACOCHBIX CTAHUMH BREIYEDUMBAIOTCS: NJAH HaCOCHOH
ctaHilud Ha otMeTKe 0,000 ¢ usobpaxkenueMm o60pynoBaHUs B
MaliMHHOM 3aJie, IBA pas3pe3a B NepleHAuKYASAPHBIX MJ0CKOCe
TSX, BEICOTHAas cXeMa ¥ CUTYaUHOHHBIH NJIAH.

8. Ha cutyannonHoM nsaHe NoOKaswiBalOT pa3MeleHne Boao-
MPHEMHOr0 OroJIoBKa, BOJAONPHEMHO-CETOUHOIO KOJIOAlla, 31a-
HHSl HACOCHOH CTaHLUWH, TpaHCHOPMATOPHOH NMOACTAHIUM (ecu
OHA pacnoJsiaraeTcss B OTAeNbHOM 31aHMM). Ha nnanax 3paHui
MOKAasbIBAIOT pAacroJoXKeHHe BOPOT H ABepell H KpaHHUEe pas-
6upouHbie OoCH. [IpoexTHpYIOT noabe3nsl K 34aHUAM C HCKYC-
CTBEHHBIM NOKPHITHEM HPUHOH He MeHee 3 M. HapyxkHuie Tpy-
O6onpoBOAL! NOKa3BBAOT C MPUBA3KOH K yrjaM 3JaHUs C yKa-
3aHueM HUX JuameTpa u AaunbL. Ha Tpy6onpoBoaax, ecJiH HYXKHO,
YVKa3bBalOT KaMepbl NEepeKJIIOYEeHUWH H KOJOMIL! BOAOMEpPHBIX
YCTPOUCTB.

9.1lpoexT 3aBepmiaeTcss pasjesaoM « | eXHHKO-3KOHOMHYECKHE
pacyeTbl HACOCHOH cTaHLmu» (cM. I. 7).
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[TABA 5

NMPOEKTUMPOBAHME BOAOMNPOBOAHOM
HACOCHOM CTAHLIMM 1l NTOABEMA

§ 20. OnpegeneHme pacuyeTHOM NOJAYUM HACOCHOM CTAHLMM.
lpoexkTMpoBaHMe BOAOGBOAROB

Bonpochkl, KoTOphle HEOOXOAUMO PELIHTHL B NPOEKTE, Nepe-
yncyeHn B § 12.

Hacochnasi ctanuust 11 noanema nomaet BOAY U3 pe3epBya-
POB YHCTOH BOABbI, PACNOJIOXKEHHBIX MOCN€ OUHCTHBHIX COOpyXKe-
HUH BOAONPOBOAA, B Pa3BOASAILYIO CeTL HACEJE€HHOIO NYHKTA.

B KypCcOBOM NpOEKTe paccMaTpuBaeTCHs HACOCHAS CTaHUMS
Ha O0BEAHMHEHHOM BOAONpoBoAe, obeciieyuBalolEM U MOXxKapo-
TYLIEHHE, NO3TOMY ee cjeayeT OTHOCHTbL K | Kateropuu. Ha Bo-
AONPOBOAAX, OOC/AYKHBAKLUIHX HACENEHHBIC MYHKTH ¢ YUHCJIOM
xutened go 5000 yesn. (MakcuMaJibHBIH CYTOUYHBIH pacxog 0
3000 m3/cyT), npu pacxoae BOAB HAa HAPYXKHOE (l0XKapOTYUIEHHE
He Gosee 10 a/c jporyckaeTcss NPOTHBONOXKAapHOE BOJOCHaGXKe-
HHE nMpeAycMaTpUBaTh U3 pPe3epByapoB WM BOJOEMOB W Hacoc-
Hyto ctaduuio 11 nogwema oTHocHTh Ko 11 KaTeropuu.

B KypcoBOM mnpoeKkTe HacocHOe o60pyaoBaHHEe noabupaercs
Ha rojauy pacuyeTHOTrO pacXoja B 4YaC MaKCHMaJIbHOTO BOO-
pa3bopa ¥ NPOBEPAETCH Ha NojAauvy (I0KapHOro pacxoaa, TPaH-
3UTHOI'O pacxola B 6aliHI (MPH CXeMe ¢ KOHTppe3epByapoM),
pPacyeTHOrO pacxoda NPH aBapuUH HAa OIHOM H3 HUTOK BOAOBOJIOB.

B 1unJjoMHOM NMpOEKTEe caeayeT YUHMTBIBAaTb, YTO B HAaCOCHOI
ctranuuu 11 noamemMa mMoryT ycrtanaBJHBaTbCs HACOCH AJ51 NO-
HayH BOAH Ha MPOMBIBKY (PHJIBLTPOB.

PacyeThl HaAUWHAOT ¢ NOCTPOEHUsI rpaduKa noyacoBOTroO
Bogonotpebaennus (puc. 48). IlouacoBoe BoaonoTpebsieHHe B
MpOLlGHTAaX OT CYTOYHOrO OOLIYHO NPHUBOJIMUTCS B 3aJlaHHH Ha
KypcoBoH mnpoekT. PacueT opAMHAT rpadmKa npOU3BOAUTCS B
TabJUUHOH (OpME aHasiIOrHYyHO MpHMEPY, TIPHBENEHHOMY B
Tabna. 23.

[Ipy 6e3barnienHON cXeMe pacueTHasd MaKcHMaJibHasi 1nojaya
HACOCHOH CTAaHUHH paBHA MaKCHMaJIbHOMY 4acOBOMY PacCXOny:

Qu.c = Gu.max (40)

[Ipy Hanuuuu OGalllHH pacxol ¢, B 4aC MaKCHMAaJILHOTO BO-
nopa300opa MOXXKET NOCTYnaTh B C€Th U3 OalllHH, 4YTO MO3BOJISAET

YMEHBLIIHTL PaCYETHYIO MAaKCUMAJIbHYIO Nofaqyy HAacOCHOH CTaH-
[IHH

Qﬂ.c = {u.max — (g (41)
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Puc. 48, [TouacoBhili rpaduk BogonorpeGieHUsa ropoaa B nojaud HacOCHoH
craHiHH [l noabpema:

| — NPOH3BOAHTENIBEOCTD HACOCHOH CTAHIIHH [PH Nojade B JHKTYIOUIYVIO TOYKY;
2 — TO XKe, npyg MNO0Jade B KOoHTppesepByap

Perysupytlouiui o6bem Oailini npuHBMaeTcs paBHbIM 2,5—
6 % cyrtounoro sojonoTtpebienus. MakcumanabHblii 06beM pe-
3epByapa THNOBOH BOjOHanopHod Oamud 800 M°. Tak Kak pe-
3epByap HO/KEH ObiTh pacCuMTaH Ha JecATHMHHYTHBIH noXap-
HbIlI ¥ peryJHpPYylIHHA 00beM BOAH, perynﬁpymm;ﬁﬂ o0neM
caenyer npuHuMaTh nHe Oosnee 700—750 M°. PacueTnas noaaua
HACOCHCH cTaHUMU onpejensiercs noabopoM: JHHHA, COOTBET-
cTBytomiasi Qa.c, nOL6UpaeTcss Ha rpadmKe 4acoOBOrO BOJOIO-
Tpebyienuss TakKiM 00pa3oM, UTOOH niomaab rpaduka, paciodno-
)KEHHAsl BbIIE 3TOH JIMHWH M TpeicTaB/fiolian coCod pery-
aupytouiui o0beM, cootBeTcTBOBasta 00bemy 700—750 w3
(puc. 48).

OT HaCOCHOM CTaHIMH B CEThb BOAA, KAK MPaBHJIO, NMOAAETCS
110 IBYM HamopHbIM BonoBoAaM. [Ipu paBHBIX JAJIHHE U AHaMeTpe
BOJMIOBOJIOB, MO KaXKIOMY H3 HHX MJET NOJOBHHA NMOJa4YH Hacoc-
HoH cTanuuH. BoaoBoabl MOryT noak/o4aThCsl K Pa3HbIM TOY-
KaM CETH W nPH 3TOM HMETb Pa3HbI€ NJHHEI U AHaMeTphi. B Ta-
KOM cJygae BOIOBOIBI 00pPa3ylOT JAOMNOJHHTENbROE KOJbIO
BOJIOTIPOBOJHOH CETH, a pacxoin! Qus U MNOTEPH HAMOpPa B BO-

10BOAAaX Ay, ONPENeNsiiOTCA B pPe3yJpTaTe THAPABJIHYECKOTO
pacyeTa KOJIbLIEBOH CETH.
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B KypcoBoM npoekTe npeanosaraercs, uTo AJIHHA, AHAMETP
H NMbE30MEeTPHYECKHH HANOp B KOHIE KaXKIoro BOAOBOAA OAHHA-
KOBBI.

BoioBoabl peKOMeHAYeTCH NPOEKTHPOBAaTb H3 MeETaJJIHue-
ckux Tpy6. B pe3yabTaTe TEeXHHKO-3KOHOMHUECKOTO pacyeTa
BLIOMpaeTcH IHAMETp HanopHHIX BOAOBOAOB (cM. § ). Ilpu mpo-
NOKHTEJNBHOCTH MaKCHMaJbHOA pacueTHOH TO0JAaYH HACOCHOH
CTaHUHMH Menee 64 B CyTKH BbIOOp 3KOHOMHYECKH BBHITOJHOTO

A¥aMeTpa HalOPHBIX BOMOBOIOB MOXXHO NPOU3BOAMTL AJS YMEHb-
uresgoro pacxoga (0,9...0,95) Quas.

§ 21. OnpepgeneHue pacuyeTHbIX HaNOPOB
HacocoB Il nogbema.

Bnibop ocHoOBHOro HacocHoro obopyaosanms

PexuM pabOTBl HAaCOCHOW CTAaHLUMH H pacUeTHble HAaNOpHI
CYILECTBEHHO 3aBHCAT OT HAJHUHSA W MECTAa PacClOJOXKEHRHS BO-
JORANOpHOW OaliHu Ha BOAONPOBOAHOH ceTu. Pasiuuaior cue-
AYyIOIHEe CHCTEMBI: ¢ OalliHed B Hagasae ceTH, Oe3baiiesHas H ¢
OaiiHed B KOHLE ceTH (¢ KoHTppesepByapom). CrucTema BOJO-
nMpoBOJa yKa3biBaeTcsl B 3aJlaHHM HA KYpPCOBOE MNPOEKTHPO-
BaHHE.

Cucrema ¢ GailiHelt B Hayade cet (puc. 49). [Ipu aT0i cucre-
Me& pPaCye€THOH OTMETKOH 2z Vi onpelesieHHs CTaTHYeCKOrO Ha-
flopa B 4aC MaKCHMaJIbHOro BoaOnoTpeO/senus ABASETCA MakK-
CvMaJlbHas OTMETKa [IOBEpXHOCTH BOABI B BOJAORANOPHOH OalliHe,

== -— | Puc. 49. Cxema K
| | QnpefeeHHIO Hamo-
2 & | pa nHacocor II noxnwe-
- o Lyg _.| Ma BcHcTeMe ¢ Gam-
"3 o iz w
= HEH B HavaJie CeTH
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qace! cymox

q i &max q

Puc. 50. I'padux paGorst nwacocoB II nognema B GeaGauieniolk Cu-
CTeMe BOLOMPOBOAA

[IoTpeOHLIH Hanop onpepensieTcsls CyMMOH BeJHYHH

H = HET “!“ hE*ﬂ “l“ hﬂ_c + hB,Il,M + hH.E: (42)

rae H., — cTaTHUECKHH Hamnop, paBHBLI Pa3HOCTH OTMETOK MO-
Jaud ¥ MHHHMAJIbHOTO YPOBHSI B pe3epByape€ YHCTOH BOMIbI
<p.min-

Hop=2— Zp.mins (43)

hs» — NOTEPH BO BCACHIBAIOLMX TPyGONPOBOAAX OT pe3epBya-
pOB YHCTOH BOJAB O HACOCHOW CTaHLHH; ONpELeNasAoTCH Mo
(’[JOPMYJTE (20);
haocH Rgpy — NOTEPH B HACOCHOH CTAaHUHH H B BOAOMEpe: B
nepBOM TpPUOTHXKEHUH Ry, = 1...2,0 M, HAgy = 1...1,6 M;
YTOUHSAIOTCH MO METOAUKe, H3JOXKEHHOH B § 7; hys — NOTEPH
B HANOpHBIX BONOBOAAX, onpejensieMele 1o ¢opmydae (23) npu
pacxofie Qg.p.

BesbauieHHas cucreMa. 3jech PACUETHHIA HaAnop HacOCOB
onpepesseTcss no TOH ke dopMmyne (42), TOJbBKO B KauyecTBe
PAaCYETHOH OTMETKH 2z TNPHHHMAIOT MbE30OMETPHUYECKYIO OTMET-
KY B KOHIE€ HANOPHBIX BOJOBONOB, ONPEAEJECHHYIO THApaBJIH-
YECKHM pacCyeToM CETH Ias 4Jaca MaKCHMaJbHOTI'O BOAONOTPeO-
JIeHHS.

DesGallenHas cHCcTeMa SIBJASETCA 3aKPBITOH M CO3/aBaeMbIH
B HeH HacocaMd Hanop OyneT 3aBHCeTh OT noJayu HacocoB, TO
ecTb OT BoJopasbopa. [lpH yMenblnennd Bogopasbopa Hamop B
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Puc. 51. Cxema K onpejeneHuio Hanopa nacocoB 11 noasema B
CHCTEME C KOHTppe3epByapoM

R

cetTH OyJeT MNOBBLILATHLCS, NPH YBEJHYEHHH — CHHKAThHCA.
[Ipn pacxopax MeHbIlIe MAKCUMAJAbHOIO B CETH BO3HHMKAIOT HU3-
OLITOUHBIE Hamophl, cyniecTBeHHo cHuKawouHe KIIJL HacocHoH
YCTAaHOBKH (cM. dopMydy (3D)) m yBEIHUHBAIOLIHE 3HEProsa-
TpaThl Ha NOAAYY BOJHI.

Makcumanpubie H30bLITOUHBIE Hamopbl HabMofawoTcest B Gea-
OallleRHOH cucTeMe, 000OpyJIOBaHHOH OfHHM HacocoM. lIpH yBe-
JIHUEHNH 4YHcla pabo4YHX HAacOCOB CPEAHHA HM30bITOUHBIH Ha-
MOp YMEHbIIAEeTCH.

Ha puc. 50 npuBenen npuMep pabOTH TPEX HACOCOB CTaH-
uHd 11 nmopmema, mopatomux Bopy B 6e30alli€HHYHO CHCTEMY.
Hacocul noa6upatotr Tak, 4T00bl PeXXUMHBIE TOYKH [0 BO3MOXK-
HOCTH H€ BBLIXOJAWIH 3a mpeaesnl paboued 3o0Hb. [as 3TorO
pexXHMHasi TOuka npu paboTe BceX HACOCOB B yac MaKCHMallb-
HOTO BOJAOpa36opa AO/IXKHA HAaXONUThCA B JIEBOH yacTH paboued
30HBI XapaKTEPHCTHKH.

CucreMa ¢ OamiHet B KOHLE ceTH (C KOHTppe3epByapoM).
Ilpu cucteMe ¢ KOHTppesepByapoM (puc. 5l) B KauecTBe pac-
YETHOH OTMETKH Z NIPHHHMAalOT OTMETKY Ha BbicOTe CBOOOAHOTO

Hanopa B JHKTYWOILEH Touke ceTH. Hanop HacocoB BHIYHC/AAIOT
no ¢gopmyiJie

H=Hx 4 hys -+ hac + hﬂ,u,m 4+ has 4+ hq: (44)

rae h, — MoTepH B CETH NpH nojade MaKCHMaJbHOTO XO035H-
CTBEHHOTO pacxoja; OCTaJbHble 0003HaYeHHs ~— T€ XK€, UTO H B

dbopmyne (42).
B nacocunix cranuuax 11 nmogpema uaine Bcero ycTaHaB/H-
BaloT Hacockl THNa . HUncno pabouux HacocoB f, NPUHHMAIOT
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2—4, ucxons us dopmbl rpadHKka CyTOUHOTO BOJAOMOTPeOTeHHs
H XapaKTepHCTHK BbLINYCKAeMOTO HacOCHOrO 0O0OpYyNOBaHUA.

MeToauka BHIOOpa OCHOBHBIX HacocOB onucaHa B § 15
Hasnauus unci0 HaCcOCOB, NOJAYY OFHOrQ Hacoca ONpEAEeNAloT
no dopmyse (34). Tlpy 3TOR nojgaue Hanop BHIOPAHHOTO MO
ceogHOMY rpaduky nonei (Q—H) Hacoca pomxen OwbITh (1...
...1,15) H, rne A — tpebyeMblii Hanop, onpenesembid no ¢gop-
myaam (42) unu (44). B cxemax ¢ KOHTppe3epByapoM st o0ec-
MeueHus pexuMa TpaH3WTHOM Mojaud BOAB B OalllHIO XKeJsa-
TeJIbHO, 4TOOL pafouasi TOYKA B yaC MakCHMAJbHOTO BOJIONO-
Tpeb/eHHs JiexKasa B (paBOi 4acTu pabou€l 30HbI XapakTepHC-
TuKH Hacoca. Ilpn conocraBnenHy BapuaHTOB KII/l HacocHoi
VCTaHOBKH onpenensercs no gpopmye (35) As pekHMa nojauu
B yaCc MakKCHUMaJibHOTO Boaopa3sfopa.

Bononotpeb/siene HaCENE€HHOIO MNYHKTa, oO0ecneynBaemoe
HacocHbiMH ctaHuusMud 1l poabema, noCTOsIHHO MeHseTcsl: B
TeUeHHE CYTOK, B TeUeHHE HeAeNH B 3aBHCHMOCTH OT pabouuXx
H BBIXOAHBIX AH€H, B TEYEHNE rojla B 3aBHCHMOCTH OT TEMIEPATYPhl
BO3/lyXa W NepHoja OTNYCKOB, OT Toja K I'OAY B 3aBHCHMOCTH
OT POCTA HACeJeHHUS W NOBLIUIEHUS YPOBHA 6J1aroycCTpoHCTBA
KUavl. B cBR3W ¢ 3THM A0BOIMTH nyTeM 00TOukm pabounx
KOJleC XapaKTepUCTHKH HAaCOCOB TOYHO IO PAaCUYETHLIX PaCXOI0B
H HanopoB He o0si3aTe/lbHO, TaK KaK BpPEMA, B Te€YyeHHe KOTo-
poro 3TH pacxoabl OyayT HMETb MeCTO,— He TPOLO/IXKH-
TeJbHO.

BribpaB THnoOpa3Mmep Hacoca, Ae/ialoT BBLIKOIMHDOBKY €ro
yepTeXa M XapakTepHcTHkU. [lo dopmynae (o) ompenensior
TpeOyeMyl0 MOUIHOCTL W BBIOMPAIOT WJIH TNPOBEPHAIOT. NPHTOA-
HOCTh TIOCTABJIEMOrO C HaCOCOM 3JeKTPOIBHTraTeJIA.

[Io Tabn. 1 Ha3HauvaloT HeOOXOAUMOE YHCIO pPe3ePBHLIX
HaCOCOB.

[fonauya TPaH3HTHOrO pacxoga B BOJOHANOPHYKO OalliHIo.
B cxeMe ¢ KOHTppe3epByapOM MaKcHMaJibHbIH Hanop HacocoB
MOXeT notpefoBaTbhCst HE B yaC MakCUMaJbHOTO BOAiopa3bopa,
a Np¥ MaKCHMaJLHOM TPaH3UTE BOAL B GauiHio. 3aloyiHenHe
BOJOHANOPHON OawHK XeJlaTelbHO UPOU3BOAHTL B 4achl Ma-
Joro Bojopasbopa NMpH yMEHbILUEHHOH nojJadye HaCOCHOH CTaH-

und. [onauy npu tpansuTe Quc Ha3HAUAOT, yUHTHIBA rpaduk
BONONOTpeOJIeHHs, KOJHUECTBO H XapaKTEPHCTHKY HAcCOCOB, a
3aTE€M YTOUHSIIOT NMPH NOCTPOCHHH rpadHkKa COBMECTHOH pa-
O60THI HAaCOCOB U BOJAOBOJOB.

Hanop HacocoB npH TPAH3UTE BLIUKC/ASAETCH, COIVIACHO cXe-
Me puc. 54, no gopmyae

H™ = H® 4 P, + k% 4+ hRy, + has + A, (45)
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rie Hoy onpenensieTcss #3 yCAOBHA Nofau BOABI B BOJOHANOP-
nyto Gamnio: Her = 2P — 2, min, Ras — ONpeneasieres no ¢op-
myJe (23) npu pacxone Quy; Aic” — NMOTEPH HAMOPA B CETH NpH
TPAH3HUTE NPUBOAATCH B HCXOAHBIX AaHHBIX.

Cnenyetr OTMETHTb, 4YTO noTepd A, M h.’ pa3/iuyaloTcs He
C C

TOJNLKO MO ONpenesisioliMM HX pacxonaM, HO H YUYHTHLIBAIOTCS
Ha pas3HBIX y4acCcTKaX CeTH.

CyMMYy OCTaJlbHBIX NOTEPh MNPHUHUMAIOT [PONOPIHOHANIBLHON
KBajgpaTy PacxojoB:

T
QHPE

P
h;?ﬂ e h;pc h:im = ( QH.-C ) (hE-E + Ape T hﬂﬂm)' (46)

[Ipy pacuere XapaKTepHCTUK HANOPHHIX BOJOBOAOB NpH
BOJIOHANOPHOH OaluHe B HayaJse€ CEeTH MOXKHO MNOJb30BaThCH
NpHMEPOM pacueTa BOJOBOAOB HAaCOCHOH CTAHUHHU (Tabu. 12).

B cucTeMax ¢ KOHTppe3epByapOM CTPOATCS IBE XapakTe-
PHCTHKH BOJOBOLOB M CETH: B YaC MaKCHMalbHOTO BOAONOTpeO-
JIEHUss U [IpH TPaH3UTE pacxXxojia B BOJOHANOPHYIO Oalnilo,
Tak kak cymmapuble rHapaBJHYeCKHe [OTEPH MPeANoiaralTcs
NPONOPLUHOHAJAbHBIMH KBajipaTaM PaCXOfiOB

Eh[ﬂl QIE
Zhw? = —E" ’ (47)

TO 3aBHCHMOCTb NOTEpb Hanopa B BOAOBOLAX OT MOJAYH PEKO-
MEHJAYEeTCs CTPOHTHL CJaEAVIUIUM 06Dpa30M.

[lo dopmyae (44) nast pacxoja Q. B 4aC MaKCHMAaJabHOIO
BOJONOTpeO/eHHsA pacCUMTHIBAIOTCA MNOJIHBIE THAPaBJAHYECKHE
notepu 2h,. Oas pacxomos, cocrasaswwmx 0,25, 0,5, 0,75 u
1,2 ot Qu¢, COOTBETCTBYIOUIHE OTHOCHTEbHBLIE NOTEPH OYAYT
pasubl 0,063, 0,25, 0,56 u 1,44 oT noteps NPH MaKCHMaJbHOM
poponorpebnennd. B tabanuHoll 3anucu (tabu. 22) BuigensioT
NIOTEPH B HaNOPHLIX BONOBOJAX Ay s, B CETH A, H CYMMY OCTaJib-
HbIX NOTePb (Asp = Auc + Asm). Takoe pasgeneHHe ynobHO
JJIsi TIPOM3BOJCTBA PAaCYETOB XapaKTEPHCTUK CHCTEMHI NPH aBa-
pHsaX Ha BOAOBONAX, TPAH3HTE pacXona B OauiHIO H npH noxape.

Mpumep. [lonoOpare Hacocs! pas HacocHoR cranuun I monbema,

paboTalled Ha ceTb C KOoHTppesepByapoM. I'paduk BogonorpelJaeHHA ro-
poAa npeiacraBieH Ha pHc. 48, PacueTnoe MakcHMaJbHOE CYTOYHOE BOJO-
norpeGaenne 50 000 m3/cyr. Makcumanbublil cTaTHYeCKHH Hanop NHpPH MO-
Jaye BOAbI HA XO3RACTBEHHO-NHTbEBbIE HYXKAN H . = 27,0 M, MaKCHMAa/p-

. P —.
Hbili CTATHYECKH I HATOP NPH mojaue BOAbl B KOHTppe3epByap H @ = 45 wm.

K13 rujipaBJiHuecKOTO pacyera CeTH W3BECTHO: NOTEPU B CETH B 4ac MaKcCH-
ManbHOTO Boaopasbopa fe = 4 M, 0pH nojaye HACOCHOA CTaHUHeN
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2080 M%/q u Tpansure B Gammio AP = 3 M, Hanopaue BOAOBON:I — ABA

CTAJBLHEIX prﬁﬂnp{jﬂﬂ}lﬂ naaMeTpoMm 600 MM H ﬂ.JlHHﬂfl 1150 m Hﬂﬂiﬂﬂﬁ.
OnpegesisieM BOSMOXHLI PETYJHPYIOUMA 00beM GainH,

W — (0,025. . .0,06) 50 000 = (750. . .3000) m®.

OpueHTHpYSch Ha THoBble Galiny, npuunmaeM W = 750 w3,

Hasnayaem nopauy HacOCHOM CTAaHLHH 110 TpadpHKy BOAONOTpeOJicHHA
(puc. 48) Tak, uroOhl peryJaupyolHd o6bem B 6ake BOLOHANOpHOH Galluy
(nnowane rpaduka Buile auHEN Q, ) 6bl1 pasen 750 mM3. Q. = 2650 m¥/u.

Buuucasev norepu B BoAoBolaxX. Pacxox B oaHom BojoBone Q, . =
226206 = 368 Ja/c.

[Mo ta6auuam Lllesenessix [23] 1000 { = 3,086.

[Torepx Hanopa B HanopHLIX BOAOBOAAX 110 popmyJe (23):

h, .= [,05- 3,06 1,15 = 3,7 wm.

H

—

Tabruya 22. Tlpumep pacyeTa XapakTepUCTHK HANOPHbIX BOAOBOJXOB H
CeTH CHCTEMbl ¢ KOMTppe3epByapom

e e e I~

OrtHolnende Q/Qy o

o |92 | 05 |05 | 1 | 12| 079
o [lapamMeTpH Pacxon Q, n/c
= 0 184 \ 368 | 552 | 36 | 883 | Qe
2 = 578
ITodaua Kk Quxmyrowleld mouke npu 08yx 6000600aX
L Bt hyat by 0 0,19 0,75 1,68 3 432 -
2 h,. 0 0,23 0,92 207 3,7 5,32 —
3 g 0 0,2 I 224 4 576 —
4 H_, 275 275 275 275 275 2756 —
5 H= (1)1 (2) +
+ (3) - (4) 27,56 29,17 30,17 33,49 38,2 429 —
[Todaua npu mpan3ume 8 6auiHwQ
B AP 0 03 1,2 27 482 — 3
T HZ 45 45 45 45 45 — 45
8 {fi_“’ = (1) ++
(2) + (6)
+ (7) 45 45,72 47,87 51,45 56,52 — 52,16
Modaua k Juxmyrouield mouxke npu 00HOM 8000600€
9 h,, 0 092 368 828 148 —
0 H'=(1)+ @)+
4 (4) -+ (9) 27,5 28,86 32,93 39,7 493 — —
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H.m

L
Q,p = 2340>07-2650

_ 1280 f&‘;.:? | i
g 100 1950 o Qe =2650 a, M!f
I, Q25 a5 Q75 ! a/4
Puc. 52, I'paduk paborn HacocoB Il noabeMma B CHCTEME ¢ KOHTp-

pe3epByapoM

Ilpunas A, = 0,5m, h, = 1,25 M, hﬂm = 1,25 M, no dopmyne

(44) onpenensieM TpeOyeMbli HanOp HAacOCOB B 4ac MaKCHMAaJILHOIO BOAO-
noTpebJeHHsA:

H=27540,5-41,254-1,254 3,7+ 4 = 38,2 m.

ITo cropnomy rpaduky nosedt nacoco Tna JI (puc. 5) BuiGupaem 3
pabounx Hacoca = [l 800-57-a, gaxanid ¢ nojauei

2650
Qu = T 884 m3/q = 245 a/c

1 HanopoM 38,5 M. 2TH HacocH enie B npenenax pabouel 4aCTH XapaxTepPUC-
THKH [IPH MEHDbIUIHX pacxonax crocoOHE pasBHBAThb Hanophl oT 45 Ko 52 M,
TO €CTh CNOCOOHBI NOAABATE BOAY B KOHTppesepByap. -

A yTOuHeHHs1 peXHMa paboThl HACOCHOH CTE@HIHH CTPOHM rpadHk
COBMECTHOH paBoTh! HACOCOB, BONOBOJOB H ceTH. PacueThl cBOAHM B TabJa. 22,
PaccuuThiBaeM Hanophl MO CXeMe, COOTBeTCTBYIOINEH MNojaye K JIHKTYIO-
meil TOUKE B 43C MaKCHMAaJibHOTO BojonoTpelieHHA. 3anojdHsaeM S3HaueHHe
norepb Hamopa B KOJOHKe, cooTBercTBylomeit Q'/Q, .= 1. Ilponopuuo-

HaJbHO KBaApaTy pacXoAOB OnpenessieM NOTePH H BbluHchisgeM TpefyeMbie
Hanopol AJs APYTHX OTHOCHTENbHHIX pacxopoB. CtpouMm rpapuk Q — H.

aCCUMTHIBAEM Hamopsl MO CXeMe Mojauyd BOAbl B KOHTppesepByap.
[ToTepu B ceTH npH TpaHSHTE NPHBOAKM k pacxopy Q,, ..

Mo 2650 \32
TP .. /TP LN .
IIponopunonansuo (Q/Q, .)? onpenensieM NOTepH B CETH IPH TPaHSHTE
A5l APpYTHX OTHOCHTENbHBIX pacxopgoB (crpoka 6 tabu, 22), Ilo dopmyine
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(45) onpeseasieM TpeSyeMmble Hanops npH Tpausure. [lotepn AP, ATP

H AP M COOTBETCTBYIOWHX PACXONOB NpHHHMaeM TAaKHMH XKe, Kak NpH

nojaye K AHKTYIOIEH TOUKE B 4ac MakcHMaabHoro Boponorpebaenud. Ilo
pacueTHLIM TOYKaMm CTpPOHM rpadpuk xapakrepucruk Q—IF (puc. 52). Ha
rpadug XxapPaKTepUCTHK BOAOBOJIOB H CeTH HAHOCHM XAPaKTePHCTHKH NapaJl-
Je)1bHON pPaboThi HACOCOB, B TOM UHCHAE PE3LPBHLIX. D TOWKAX NEpeceyeHns
XapaKTepHCTHK HACOCOB H BONOBOAOB A OOOHX peKHMOB onpejelisieM 1no-
1auu, coorBercrByomHe I, 1T v III crynensam paGoThl HaCOCHOH CTAHIHM.
3Havende OOJAYH AJIA KaXJAOH CTYMeHH yKa3niBaeM Ha rpadHire novacoso-
ro sojonorpebienns. HacocHas CTaHIHA MOXeT mojaBaTbh BOAY B 0ailHio

or O no 5 yacoB, paboTas OQAHHM HAcOCOM, oT 0 10 6 ¥ oT 23 no 24 vacoB —
IBYMs, oT 23 no 7 4 oT 14 1o 16 — TpeMsa HacocaMH.

Ha puc. 52 npHBOAKHM rpadvK XapaKTepHCTHKH OLHOr0 BOAOBOJA H Ce-
TH (aBapuiiHas cuTyamus). [IpH BuludcJeHHH OpPHMHAT 3TOro rpadHka ANd
COOTBETCTBYIOUHX OTHOCHTEJNBHLIX NOAAY HACOCHOH CTAHLMH [OTEepH B Ha-
MOpHLIX BOLOBOAaxX yBeJHuHBaOTCA B 4 pa3a (cM. § 7):

F

h o =4h

H.B

B npuBefeHHOM NIpHMepe NIpH aBAPHH Ha OAHOM M3 BOJOBOJOB HacocHad
cranmus obecneunBaeT nogauy 70 % pacuernoro pacxoja.

§ 22. Pacuet pexxuma paboThl HACOCHONH CTAHLLMM
npM nogaue Bofibl Ha TYWIEHHe NoXapa

[lonauy pacCye€THOro pacxoja BOABI Ha TYIIEHHE NoXKapa
g, ciaenyerT NpEeAyCcMaTpUBaTh B 4YaC MakKCHMaJLHOT'O BOJOIIO-
TpebJieHHs.

[Ipn TymeHuH noxapa cBOOONHBIA Hanop B AHKTYIONIEH TOY-
Ke ceTH MOKeT cHWXKaThbesa o 10 M. B To XXe BpeMsa nponyck
YBEJAHYEHHOTO MPH TOXKape pacxoja CONpOBOXKAAETCS YBE/H-
yeHHeM TH/IPABJHYECKHX CONMPOTHUBJIEHHH B CETH. lIpH cxeme ¢
BOJIOHANOPHOH OalllHeH B HAUAJIE€ CETH, €CJH Nbe30MeTpHYecKas
JHHHs vy OalllHd OKaXKeTcsl Bbille AHA OailiHH, MpH ONOPOXKHEeH-
HOM OaKe 4acTb NMOXKAapHOTO pacXoja MOXKeT NMoCTynaTh BO Bpe-
Msl moxKapa B 0ailiHio, a He K MecCcTy noxapa. Bo usbexauue
3TOoro 6alliHi0 NPUXOAUTCH OTKJAIOYAThH (puc. d3).

[lonpaya HACOCHOW CTaHUHH NpPU [OXKape € OTKIIOYEHHOH
BOnOHaNoOpHOH OallHed onpeaeasieTcs no QgopmyJie

Il
Qu.c = Gu.max -} s (48)
Z

| T ‘ a 6e3 oTkJoueHus OGaiiHu

n - < 3 3
| . Qe =Que+ G (49)

& I 53 ‘l Bailiig B HauaJse ceTH JOJIK-

{ [© Ha OTKJW4YaThCA TpPH YyUIo-
=== BUH

Puc. 53. CxemMa OTKJIIOYEHHS BO- "
noHanopHo# GallHH NPH 10XKape 2" - e 55 25— he, (50)
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rje 2" — nbe3oMeTpHYecKast OTMETKA B JHKTYIOULEH TOUKe CeTH

npH ToxXape; h. — ruipasBanyeckHe NOTEPH B TOPOACKOHA BO-
JIOTIPOBOJIHON CeTH MPHU noxape, 2 — OTMeTKa MAaKCHMaJIbHOro
ypOBHA BOAHL B OallHe; hy -— BLICOTA 6aKa OaluyM; OOBIYHO NPH-
gumaetcs 4—6 M. TpebyeMmblii BaNOpP HacCOCOB MPH MOXKape On-
penesiioT no gopmyae

Hn - HET _l_ hg.n + hE.c _l_ h:nm _1_ hE{[.B + hg: (51)
rae

1 In
e ==& zp.mln:

3N€Chb 2p.min — MMHHUMAaJAbHBIA YDOBEeHb B pe3epByape 4YHCTOH
BOJIbI, OCTaJbHBIE 0003HAUeHUS — Te XKe, 4To U B dopmy.ie (44),
HO IIPU Mojade [I0XKApPHOTO pacXxola.

[loTepd B HANOPHBLIX BOMOROAAX HaXoAsT no dopmyne (23)
opu pacxofe Ques a4 CYMMY OCTANbHBHIX TMOTEPb MPHHHMAIOT

OpOTNOPLUHOHAABLHOH KBaApaTy PacXofoB.
[Ipu GamHe B Hayade ceTd NPHHUMAIOT

3 am § g e ¥
B.B + hH.C "[‘ hBﬂM — ( QH ) ) (hB.B -+ hH.E "I_ hE,ILM)r (52)

a noTepu B ceTH A — M0 3a1aHUIO.
[Ipu koHTppe3epryape

{1 2
E-B _[_ h:-ﬂ 'I-._ h:llm hg — ( QILE ) (hn.n + hl{.{'.'. -+ hE!ILM ot hc)

Pexxum pa6GoThl HACOCHOM CTAHUKWH TIPH NOXKAPOTYIEHHH
cJAelyeT YCTaHABJAHBATDL MO rpa@UKy COBMeCTHOH pabOoThl HacCO-
coB U TpyGonpoBoAOB. XapakTepHCTHKa TpyOOnpoBOAOB CTPO-
MTCA MYy TeM onpelesieHHs Tpedyembix Hanopos no dopmyJae (o1).
Jlnsi cucTeM ¢ KollTppe3epByapoM NPUOGAHAKEHHO ee MOXKHO M0~
CTPOUTH NapanienbHbiM cMenieHieM rpaduka XapaKTepHCTHKH
BOJIOBOIOB TpM MNojaue XO039HCTBEHHO-MUTHLEBOrO pPacxola K
NTUKTYIONIEH TOYKE Ha BeJHYUHY

Af == ::lr_ HET'

Bo3MoHbI TPH BapHaHTa peXHMOB paboThl HACOCHOH CTaH-
MY TPH nojauye BOAbI HA MOXKAPOTYLICHHE:

1. HeoGxonumslil pacxon Qu. MOAaeTcs OCHOBHBIMU palbo-
UMK HAaCOCaMH 3a CYeT CHHIKEHHUS Hamopos B ceTH (puc. 54, a).
CHuXeHHe CTaTHUYeCKOro Hanopa B IMKTYIOULeH TOYKEe CeTH NMpH
noxkape A onpenensaioT napa/JieNbHBIM 1ep eHOCOM XapaKTe-
PUCTHKH TPYyOONpPOBOLOB.
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0

Puc, 54. XapakrepHcTuku pabo-
Thl HACOCHOH CTAHUHU OPY Tyule-
HHU noxapa:

a@ — OCHOBHBIMH paloumumMu HacocaMu:
6 — OCHOBHBIMH H AONONAHHTENbHLIMB
HacocaMu; &6 — chneluHaldbHBIMH [Opo~
THBOMNOXAaAPHLIMKH- HAacOCaMH

2. Pacxon Qu. TMOAaeTcss BKAIOYEHHEM JOMNOJHHTENLHBIX
ONHOro-ABYX HACOCOB TOTO XK€ THUlnopasMepa, 4YTO U XO3aH-
cTBeHHbe. [IpH 3TOM COOTBETCTBEHHO YBEJHUYHBAETCHA YHCJIO
HAaCcOCOB B HACOCHOH CTAHUHMH. HKcso pe3epBHLIX HACOCOB NpH-
HUMAeTCR B COOTBETCTBHH ¢ Hopmamu [3].

3. Ecnu HeoOXoAMMEIH Hanop aJs NoXKapoTyIileHHsa Oonblie
Hanopa, pa3BHBaeMOro XO034HCTBEHHbBIMH HAcOCaMH, U HEBO3-
MOYKHO pellIUTh 3a5auy BKJIOYEHHeM JONOJHHUTENbHBIX HACOCOB,
cleyeT YCTAHABJHBATDL NOXAPHEIE HACOCH TPebyeMoro Hanopa

H" ¢ cymmapuoit nonaueit Qy . (puc. 54, 6). [Ipy paboTte noxap-
HBIX HAaCOCOB X03AHCTBEHHbIE OTKMOuaKT. [1Ja rpynns noxap-
HbIX HACOCOB NpeAyCMaTpHUBAaeTCs OJUH pe3epBHBIH.

§ 23. Pazmewienne obopysnoBanusi 8 MAILIMHHOM 3ane

B HacocHbIX cTtasuuax Il noapbema OCHOBHBIE HACOCHI, Kak
MPaBua0, YCTAKABAUBAKOTCA [10] 3anAMB. IJTO 06/ €ruaeT ux 3a-
NYyCK U yIpollaeT CXeMYy aBTOMATH3alUH HACOCHOH CTaHLHH,
Y HAcoCOB, YCTAHOBJEHHBIX MO/ 3a/JUMB, BepX KOplyca JoJKeH
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OLITL PAacChONOXKEeH HE MEHee
qeM Ha 0,3—0,5 M Huxe
PaCYETHOrO YPOBHA B pesep-
Byapax uucTod Bousl (PHB):
a8 oObenUHEHHOH XO3fH-
CTBEHHO-IIOXAPHOH HJH 10-

MapHOW IPYMNIBl HACOCOB — . 55 Cyewa BHCOTHOO pacmonos
HUXKE YPOBHA HOKAPHOTO 3a-  yeunst nacocos Ha cranumy I none-

aca, JIJs XO3SHCTBEHHO- Ma
UTHEBOWU TPYONbLI — HHXKE

cpeaHero ypoBHsi BOAHI B pesepnyapaXx. llocnennee BRI3BaHO
TEM, 4TO HET CMbIC/]1a BKJIOYATH JIONOJHUTENbHbIe HACOCH! H Y Be-

JUUUBATHL MOfauy HACOCHOH cTaHuuH, Korla B PUB 3anac
BOABI HA HMCXoje. Ecau JaHHbie 0 pacueTHHIX yYPOBHAX H Xpa-
HeHHH MNOXKApPHOro 3anaca OTCyTCTBYIOT, YPOBeHb XPaHEHHS
(10’)KapHOTro 3anaca NpHHHUMAIOT Ha | M Bbille MHHUMAJbHOTO
YPOBHAI BOABI B pe3€pByape, a cpeiHHHd ypoBeHb — Ha 2,4 M
Bbllle MHHUMAJbHOrO (puc. 95). OrMeTKa noja MaUIHHHOTO
3ajla W 3arayOJsieHne HacocHOH ctaHuuH (puc. 12), Kak npaBu-
JIO, ONpeleNsdAloTCa NOCAJKOH I[OXKAapHLIX HAaCOCOB.

BcacoiBaolmue ¥ HamnopHele Tpy6bl cTaHuuu 11 nonbeMma
BBINOJIHAIOT T€ Xe (DYHKUHH, 4TO U HA cTaHuuax | noamema.
[IpH npoekTHpoBaHHH K HHUM NPEIBLABAAIOT TaKHE Ke TpeGoBas
Hua (cM. § D). CranbHble TPyOnl BHYTPH HACOCHOH CTaHIUH
COENIUHAIOTCA CBApKOH. DJiaHUEBbIE COENHHEHHsI HCHONBb3YIOT
TOJNBKO JJIs1 MOAK/IIOYEHHss K HacocaM U apMartype. luameTpnl
TPYO OoNnpepenstoT 0 AONYCTUMBIM ckopocTaM (Taba. 5).

BHyTpH cTaHuui TPyObl YKAAIBLIBAIOTCA HAa NOJY HA [0J-
CTABKaxX ¢ yCTPOHCTBOM HAl HHMH [1€pEeXOJHBLIX MOCTHKOB, HJH
B KaHanax. I'abapuThl KaHaJaoB NMPHBOAATCA HA pHc. 14 H B
taba. 6. Ha puc. 56 npuBeferb BO3MOXHEIE CXEMBI Pa3MelleHUs
TpyOGonpoBosioB Ha cTaHuuax I1 nogwema. [lpu pasmeitenuu
BCACHIBAIOIIEr0 H HAMOPHOTO KOMIEKTOPOB OAMH HAA APYTHM
XKeJ1aTeJIbHO CMEIaTh BX OCH 1151 00J1eriyeHuss MOHTaXa H Je-
MOHTaxKa apMaTypbl HAa HUXKHEM KOJJIEKTOpE.

Hacocunle cranuud Il nopnema, Xak npaBusio, BBINOJIHS-
10TCS NPAMOYTOJILHBIMH B NV1aHe U 000OPYAYIOTCS TOPH30HTANb-
HBIMH Hacocamu THna [l uau K. B npakTHke npoeKTHPOBAHHS
9THX CTaHUWH HauboJiee YacTo BCTPEyalOTCs TPH BHA pasMe-
IISHHSI HACOCHBIX arperaToB: OHOPsiAHOE, MapalieabHOe po-
JOJNIbHOH OCH 3nanus (pHc. 57, @); ABYXpsAjHOE IIaXMaTHOe
(puc. 57, 6); onHopALHOe, MEPNEeHIUKYIAPHOE TIPONOJABHON OCH
gnanua (puc. 57, 8).

BHuJl pasMellleHHs HacOCOB ONpEAeNsieTCA UX THIIOM H YHC-
JIOM, VYA0OCTBOM MNPOKJAJKH BCACHIBAIOIHHUX U HanopHHX
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Puc. 56. OcHoBHLIC cXeMbl pasMeilenus TpyGoflpoBoaoB Ha craHuuax [l
noxbeMa:

a — HaA noioM; 6 — B KaHalax, & — Ha CTeHe

TPyO6ONpOBOAOB C HAHMEHbIIIUM YK CIOM HX [TOBOPOTOB, CTaHAAPT-
HEIMA pa3MepaMH CTPOUTEJILHbIX KOHCTPYKUHKH 3JaHHST HACOC-
HOH CTaHIHH. PaccTosiHHe Mexay HacocamHu, TpyOOIlpOBOAAMH
H CTeHaMH 3JaHusi CJIeAyeT MpHHUMaTh coryacHo puc. 13.
/a5 yMeHblleHHSS pasMepoB 3JaHUs HACOCHOM CTaHUHH
YaCTb 3aNOpHOM apMaTypbl MOXHO BLIHOCHTb B OTAEJIbLHLIE Ka-
Mephl NepeKYeHHH, yCTpauBaeMble TaK e, KakK KOJOJIbL Ha

J

Puc, 57. OcHoOBHble CXeMH! pa3Melne-

HWA HACOCHBIX arperaros Ha craHpusx
II noawvema:

g, 6, a — BApHaAHTH pasMelleHygqa Hacoc-
HbIX arperatoB; J -—— pacos tHna [; 2 —
Hagec Tuna K; 3 — sanopHasa apmarypa;
4 — ofOpaTHwe KJamnaHhl
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BOJIOTTPOBONHON ceTH. BeicoTa paGouell yacTH Kamep omnpeje-
JISeTcs BBICOTOH YCTAHOBJIEHHLIX B HHX 3aJBUXKeEeK H B J0oO0M
cayuae 10/2KHAa OblTh He MeHee 1,0 M. BRICOTY 3aChINKH OT BepXa
(IOKPLITHA KaMephbl A0 NMOBEpPXHOCTH 3eMJH CjelyeT NPHHUMATH
He MeHee (0,5 M.

IIpoekTHpOBaHHE BeNeTCA B TAKOH MOCJI€J0BATEAbHOCTH:

1. BrlyepuuBaerca nJaH U paspe3 MalllMHHOTO 3ana (cMm.
npuMep B § 16).

2. [o BhlY€pYEHHOMY TJ1aHY HACOCHOH CTAHUHHU Y TOUHAKTCA
IOTEpH Hanopa BO BHYTPEHHUX KOMMYHHKALHAX HAaCOCHOH CTaH-
UMK Ay (cM. Taba. 11) ¥ B BongoMepe hgqy (M. § 6).

B cBaA3H ¢ yTOUHEHHEM NOTEPb YTOUHSAeTCcA TpeOyeMbiH Ha-
fiop sacocoB. [lpu saToM npoBepsieTcss ob6ecneynBaiOT JH Tpe:
6yeMble Hanophl NPeABaAPUTE/ILHO BhIOpAHHbIE HACOCHI.

3. JlomonHHTENLHBIM HACOCHBIM O0OpPYAOBAHMEM Ha CTaH-
uuax 11 nogbema ABAAIOTCA ApPeHa)KHble HACOCH, noabop Ko-
TOPLIX onucaH B § 8.

4, CocraBasierca cnenudukanus o6OpYLOBAHKA, (PaCOHHLIX
yacTeH u apmaTyphl (puc. 24).

. [locisie Buibopa HacocHoro oGOpPYAOBAHUS MPOEKTUPYETCH
NeKTPpHUYecKass 4acTb HAcocHod ctaHuuu (§ 11):

no dopmyJse (30) onpenensaerTca MOUHOCTb NOHW3U TEIbHBIX
TPaHCPOPMa TOPOB;

no taba.20 BuIOHpPAIOTCA UYUCIO H pasMepsl Kamep TpaHC-
dOPMAaTOPOB;

COCTABAAETCHA CXEMa 3JEKTPHUECKHX COeJHHEHHH.

§ 24. MNMopsSAOK NPOEKTHPOBAHMS
31aHMA HACOCHOM cTaxumM Il nopgnema

Hacocrble cranuuu 1 noxsema c o6opyroBaHHeM, Y CTAHOB-
JIEHHLIM NOJA 3aJuB, OOBIYHO NMPOEKTHPYIOTCA oJay3arayb.eH-
HEIMH. B HeKOTOpHIX cayuyasdaXx MpPpH JOCTATOYHO 6O/BLIOM VK-
JIOHE MECTHOCTH pe3epByapbl YHCTOH BOAB MOTYTOKAa3aThCH
BHIIIIE HACOCHOW CTAHUWHW H TOrNa OHa OyAeT He3arJyOueHHOH.
TTopsanoK NpoeKTHPOBAHUSA CJIeYIOUIHHA:

. Hasyauaerca nosa nepsoro staxa nHa 0,1~—0, 15 M soiie
IIAHUPOBOUYHBLIX OTMETOK [OBEpPpXHOCTH 3eMau. Ha oTmeTkax
{IepBOro 3Ta)Ka B MAlIMHHOM 3aJ/1€ [IPOEKTHPYIOTCA MOHTAKHAas
1710114 JKa H BXOA B HaCOCHYK CTaHUMIO. MonTa)kHasi nJoman-
Ka MOXeT OhITh 0alKOBOM, pasMelmeHHBIM Ha KOJIOHHAX Haf
MalliMHHBIM 3a/10M, HJAH paciionaraTtbCad BHe 3arayOjeHHOH
UACTH HAaCOCHOM CTAHUHH.

2. llpoekTHpyeTCcA noa3eMHass YAaCTb HACOCHOH CTaHIHH,
B 3aBUCUMOCTH OT [OJIOKEHHSI YPOBHS TPYHTOBBIX BOJ OTHO-
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CHTEJIBHO M0JIa MALIMHHOTO 3aJia OHA BLIMOJHAETCS ¢ pas3nenb-
HBIMU (DYHIAMEHTaMH MNoA HacocHoe 000pYIOBaAHHE H CTPOUTE b-
Hbleé KOHCTPYKUHH (puc. 33, a) unu B BUIE KeJe306€TOHHON
Kamepnl (puc. 33, 8).

3. IlonGupaercsa mnogbeMHO-TPAHCNOPTHOE O06OPYAOBAHHE
(cMm. §9). Ilpennonaraercs, uTo aBTOMOOHJIb C rpy3oM Oyner
Bb€3XKaTb HA MOHTAXHYIO IJIOUAJIKY BHYTPb HACOCHOH CTAHIHH.

4. BoiyepuuBaeTcsa B 3aMHCKEe CXeMa NoIbeMHO-TPaHCIoOpT-
HBIX onepauvi, U no dopmyJe (28) BHUHCAATCA MHHUMAJBHO
JIoNyCTHMaa BBLICOTA BEPXHEro CTPOEHHS.

0. BuibupaeTcsi KapkacHas uiaH 6€CKapKacHas KOHCTPYKIHS
BepxHero ctpoenus. C y4eTOM CTaHIAPTHLIX NpPOJETOB, Liara
KOJIOHH, WIHPHHBI MAUT NOKPLITHSA (cM. § 10) Ha3HauawTcsa pas-
MepPhl 37aHHA.

6. dnekTpHyecKkasyacTb 1 BCIIOMOraTe/ibHLIe TOMellleHHS BhI-
HOCATCA B NpUCTPOHKY. CocTaB W pasdMephl NIoOMEIIeHHH HasHa-
JAIOTCA COrJacHo pacyeraMm, npusefeHsbiM B § 11. Bricoty
MPUCTPOHKH ONpENeifgiOT MO BbICOTE KaMmep TpaHCchopMaToOpoB
win KCO.

7. Ilnan npucCTpOAKU KOMIIOHYETCSI C YUETOM MNMPHUBA3KHU K
Pa3sOHBOYHLIM OCAM MAUIHHHOTO 3a/a Tak, YTOOH e€e pasMephl
OblIH KpaTHBIMH 1,5 M. Jlo/IKHBI BBIAEPKHUBATLCA CJAEAYIOUIHE
YCJIOBHA: BOPOTA TpaHCHOPMATOPHLIX KaMep MOJKHBI BBIXO-
JUTh HapyXKYy 37aHUSA; ABa BbIX0oAa H3 noMmeueHus PY MWIHHOH
Gosiee 7 M; €CTeCTBEHHOE OCBelleHHe IHTOBOH, KabnHeTa Ha-
yaJbHHKA U KOMHATH O0CJAYXXHBAWOUIETrO NepcoHasna; npuMbIKa-
HHe HIMTOBOH K MAlIMHHOMY 3a/1y U OCTEeKJeHHLIH NnpoeM B pas-
JeNsIed UX CTeHe.

8. I'papuueckoe odopmaeHne 0poeKTa BHIIOAHAETCA CO-
riiacHoO pekoMeHAauuaM § 10, Ha nucrte BbhlyepuHBaiOTCA: MJaH
HACOCHOH cTaHUHH HA oTMeTKe (,000 ¢ n3006paxeHueM obopy-
JoBaHudA, TpyOONpOBOJOB U apMaTyphl, 1BA pa3pes3a Bo B3aHMHO
NEPNneHAHKYNAPHRX MJIOCKOCTAX, BBICOTHAS CXeMa H CHTYa-
IIHOHHLIA NJaH.

9. Ha curtyanvoHHOM nsiaHe NOKa3bIBA€TCH pa3MelieHHe
3/1aHUSA HACOCHOH CTAHLHH H pe3epBYyapoOB UYuCTOH BOJKI, TPYyOO-
NMPOBOAKI, KaMephl [MepeKJIIOYEeHHH U BOJOMEepHBIX YCTPOHCTB,
NOJABbE3IHbie NMYTH C UCKYCCTBEHHLIM MOKPBHITHEM LIHPHHOHA 3 M.

OpHEHTHPOBOUHO pasMepbl pe3epBYapoOB YHUCTOH BOILI AJs
CHTYallHOHHOrO [Iy1aHa MOXHO onpenenuTbh Tak. O6vem PHB
coctaBifer 8—15 % cyrouHoro obmrema BononoTpedJieHHs.
Bricora pesepByapoB — 4,8 M. Takum o6pasoM, M0OJ0113]b,
saHHuMaemasi pesepByapami,

0,08...0,15
F e ( 4‘3 ) Qc}rr.max.-
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Pasmepsl pesepByapoB B IJ1aHe JNOMKHBl GhITh KpaTHH 6 M.
PaccTosiumne Mexay pesepByapamMH W 3JlaHHeM HAaCOCHOH cTaH-
IMH — 30—050 M. JlauHa BCaCbLIBAIOUIUX BOIOBOJOB NPHHH-
MaeTCs 1o 3alasdH0 WK N0 CXEMe.

Hapyubie Tpy6oOlPOBOALI NPUBA3LIBAIOTCA K YIViam 3ja-
HUsl. Y Ka3pBaeTCcs HX AHaMeTp M NJMHa. Ha 1py6onpoBojax
pasMmelmaloT KaMephl nepekJar4eHHH U YCTAHOBKH BOIOMEpDOB.

0. 3aBepiuaetrcss npoekt pasgeaoMm «TexHUKO-3KOHOMH-
HECKHE pacyeThl HACOCHLIX CTaHUMH» (M. ra. 7).

FNTABA 6

NMPOEKTUPOBAHME HACOCHDLIX CTAHLULMMA
CMCTEM BOAOOTBEAEHMA (KAHAJIM3IALLMOHHbLIX]

§ 25. OnpepeneHme pacueTHbiX pacxopoB.
Pacuet HanopHbix BOJOBOAOB

Bonpocrl, KoToprie Heo0X0auMO PElNTL B NPOEKTe, Nepe-
gyucsensl B § 12.

HacocHble cTaHlMH BOJAOOTBEAEHHA, KAaK MPaBHIO, COBMe-
AITC ¢ NPUEeMHLIMH pe3epByapaMH, B KOTOpLI€ [OCTYMaloT
CTOKH OT HaceJileHHbIX NYHKTOB WJH npeinpusaTHA. Hacochble
CTAHIHY MOTYT TMepeKauyuBaTb CTOYHYIO BOJY HA OYHCTHHIE CO-
OpYXX€eHHsA, U3 oAHOro OacceHHa KaHAJIU30BaHUS B APYTOH,
AJIH U3 HUXKeJexanlero CamOTeUHOro KOJIIeKTOpa B Bhlllese-
XKalIUH, e AajibHeHlee 3aray0/eHHe KoAAeKTopa 3KOHOMH-
YeCKH He 1esecoobpasso.

B npuemubix pesepByapax ycTaHaBIuBaeTcs 06opyj0Ba-
HHe (PelueTKH, pelueTKH-IPOOHIKH) A1A 3anepKUBAHUA H yaa-
JE€HHSA W3 TNepeKauyHBaeMOH XHJIKOCTH KPYNHBIX [1J1aBatOUIMUX
[peaMeToB.

PacyeT HacOCHOH CTaHIHH HAYHHAIOT C NOCTPOEHUs rpadHKa
NOYacCoBOI'0O MPHUTOKA CTOUHBIX BOA (B CYTKH MaKCHUMAJLHOTrO
BOJIONOTp e01eHusn). B 3aaHiy Ha KYPCOBOH NPOEKT NPUBOJUTCS]
moyacopoe pacnpejie/ieHie IPUTOKA CTOYHLIX BOA B IPOIEHTAX
OT cyTouHoro. [lpumep pacuera Ais NoCTpoeHHs rpaduka no-
Kasad B TabJ. 23. [lepexoa OT 4acoBOro pacxoia K CEKYHAHO-
My OCYIIeCTBAAETCA 10 (GopMyne

Q, ajc =Q, M°[4/3,6. (54)

PacuyeTHas nojmaya HacocHOH CTAHUUH NoOMKHA OLITH pPaBHA
HJIX HECKOJbKO MpPEeBOCXOAUTH MAKCHMAaNbHLIH CEKYHAHLIH
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Puc. 59. Cxema K onpejeseHHio PacdeTHOro Hanopa HacoCoB CTaH-
UMH BOXOOTBEIEHHUS

[Ipu nBYX BOAOBONAX W aBaPUHHOM BBINYCKEe BO BpeMsd aBa-
PHM HA OJHOM BOJIOBOJIe BTOpOH AoaxeH obecneyuTs 70% pac-
4eTHOHN noaayH. PacueTHblit pacXol O1HOrO HAIOPHOTO BOJOBOAA

suigrcaserca no dopmydse (10), B Kotopyio Quc NMOACTABASIOT
H3 3aBucHMocTH (BD).

J1151 HamOPHBLIX BOJOBOJAOB PEKOMEHyeTCs NPUMEHATh achHec-
TOLHEMEHTHLIE HAH KeJe300eTOHHble TPYORl. YUyryHHBE HIH

CTaJIbHbI€ BOJOBOJBI MOTYT MNPOEKTHPOBATHCA TONBKO MPH COOT-
BETCTBYIOUIEM TEXHHKO-3KOHOMHYECKOM 00OCHOBaHHHU,.

JluaMeTp HAnNOpPHEBIX BOAOBOJOB ONpeAeAEeTCA MO pacyeTy C
(IOMOLLLI0O 9KOHOMHYecKoro ¢akTopa (cM. § 5).

§ 26. Onpepenenne pacuerHbix Hanopos. Buibcp uacocos

[IpenBapuTenbHoe 3HaueHHe TpedyeMOro Hanopa HaCOCOB
CTAHLHH BOMOOTBENEHHs1 onpeAenstoT no cxeme (puc. 62)

H = He, —+ Aye + hB,ELM + Ay + Rus, (56)

rne H — tpeOyeMEIi HAmoOp HAcoCOB, M; f1¢p — CTATHUECKHH
Hanmop HAacoCOB,

Hep = 2 — <pess

3/lech 2 — OTMETKAa MAaKCHMAaJbHOrO YPOBHS B NPHEMHOH KaMme-
DE OUHCTHBIX COOPYKEHHH HJIH B NIPHEMHOM KOJIOAUE BhILIeJe-

110



JKalero KOJJIEKTOPA; Zpes — OTMETKA CPEJHEro YpPOBHA CTOY-
HBIX BOI B (pHEeMHOM pe3epByape; Ay — [OTEPH HANopa BO
BHYTPEHHHX KOMMYHHKAIHAX HACOCHOH CTaHUMH, npeaBapH-
TeJbHO NPHHHUMAaeMble paBHLIMH 2—2,5 M; BIOCJENCTBHH YTOY-
HAKWTCSA 0O METONMKE, H3JOXKEHHOH B § 7; hagw — NOTEPH B
BOAOMEpe, NPEABAPHUTENLHO NPHHUMAEMble paBHbIMH — 1,5 Mm;
YTOYHSIOTCS TIO METOJMKE, H3JIOXKEHHOH B § 7; H,y. — TOTEPH
Hanopa B HAPYXKHLIX HANOPHLIX BOJOBONAX, ONpelleIseMbIe 10
dopmyuie (23); Ays — NOTEPH HAanopa HA H3JHB B IPUEMHYVIO Ka-
MepY, NMpHHHUMaeMble paBHBIMH 0,5 M.

OO6BIYHO B UCXOAHLIX JAHHLIX HA MPOEKTHPOBAHHE HACOCHOM
CTAHUUU BOJOOTBEJCHUS NPHBOJUTCA OTMETKA JOTKa MNOJBO-
fiaulero Koasiekropa. BepXxHHH pacueTHBIi ypoBE€Hb BOAbI B
MPHEMHOM pe3epByape MNPHHHUMAETCA PABHHIM 3TOH OTMETKE.
['nyGuna npueMHOro pesepByapa 3aBHCHT OT NPOEKTHPYEMOIk
peryJupyomen eMKOCTH, HO, B ofuieM, npuHHMaetrcs 1,5—
2,5 M. B nepBoM npubnrkeHHUU [ HACOCHBIX CTAHIHH C npo-
H3BOJUTeNbHOCTLIO 10 25 000 M/ cyT ray6HHY npHEMHOTO pesep-
Byapa MoxHO mnpuHumath 1,50 M. Takum o6pasoM, oTMmeTka
CPEAHEro YPOBHA CTOYHHIX BOA B paboueM 0OBEME€ NPHEMHOIO
pe3epByapa Zpe, NpuHumaetrcsa #Ha 0,75—1,25 M HHXKE OTMETKH
JOTKA NOJABOJSAIIETO KONJEKTOpa.

BriGop Mapku HacoCOB NPOH3BOAAT O CBOAHBIM rpadHKam
oJied HacocoB Aia cTouHOH XKUunkocTd Tana CI (COAB) (puc. 8).
Ha kpynHBIX HACOCHBIX CTaHUHAX BOJOOTBEAEHHS C 3araybJe-
HHeM Gosiee b M KeslaTe/bHO HCNOJIB30BAaTh BEePTHKAJbHbLIE HA-
COChI, TaK KaK OHH TPeOYIOT SHAYHTENbHO MEHBIIHX pasMepos
3HAaHUS1 CTAHLIHH B NJAaHE.

B nepsoM npuOAHKEHHH cTapaloTcsi noaobparh ABAa HAH
TPHU OJIUHAKOBHX pab0yuX Hacoca Tak, 4TOOLl pa3BHUBaeMblil HMH
Hanop COOTBETCTBOBAJ HAloOpy, onpelenceHHoMy 0 dopmyae
(b6), a cymmapHas nojfiaua — pacsetHod nojaue Quc. [lpw
OTCYTCTBUH HACOCOB C HEOOXOAMMbIMU XapaKTEPHCTHKAMH [1pO-
BEPAIOT BO3MOXKHOCTL MEpPEKAauuWBaHUSA CTOKOB OJHHUM HJH 4e-
TeipbMsa HacocaMu CI (CAB) uau nopbupaior nacockl tHna I'p
(puc. 9).

B KypcoBoM npoekTe HeoOXOAHMO MPOU3BecTH BLOOp ABYX-
TPEX BAapHAHTOB HACOCHOTO OOCOPYAOBaHHA. DBBLIKONHPOBKH
pabouvx XapaKTEepPHCTHK 3THX HACOCOB C HAHECEHHBIMH pabo-
YUMH TOUYKAMH JOJIXKHbI OBITb NpPUBENAEHb! B MNOSICHHTEAbHOH
3alHCKe.

[Ipennoutenue oTAaeTcad HacocaM ¢ 6onee BoicokMM KIIJ{ B
paGoyeli Touke. [eHCTBHTe/NbHYIO pabouylo TO4YKY (nojavy u
HAaNnop Hacoca) MOXKHO YCTAaHOBHTL TOJILKO NPH pelleHHH 3ajayH
COBMECTHOH paboThi HAcCOCOB U BOAOBOAOB. st 3TOro Heob-
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XOAUMO [MOCTPOUTH TIpPaduKU COBMECTHOH padoThl HACOCOB H
BOJAOBO/JOB cpaBHUBaeMbIX BapuaHToB (cM. § 7). B KypcosoMm
[POEKTE OL€HKY BapHAHTOB MOXKHO MPOU3BOAUTHL, CONOCTABAASN
KIT/l HacocoB npy MakcHMaJbHOH Mojauye HaCOCHOH CTaHIIWH,
TO €CTh NPU BKJIOYEHHU BCeX padOuUX HACOCOB.

- Tlpu Heob6XoauMoCTH onpefensieTcss 4YUCJ0 NEPEMblueK Ha
BOJAOBO/AAX, YTOOHLI 3a CYET nepeMbiuek U BKJKUEHHUS pe3epBHBIX
nacocos obecrieuntsh 100 % pacuetHOH nogayu HACOCHOH CTaM-
LLUH.

[lo yucsy BoIOpaHHBIX HACOCOB ONpEJE/IAETCH YUCIO CTYIIe-
Held pabGoThl HACOCHOH cTaHIUU. CHATHIE ¢ rpadka COBMECTHOH
paboThl 110Ja4U COOTBETCTBYIOIUX CTYIEHeH YKasblBaloTCs Ha
rpaduke noyacoBoro NMPUTOKa K HACOCHOU CTaHIIUH.

OkoHyaTe/NbHO BHIOpPAB Hacochl, 10 copMmyae (D) onpene-
JIAIOT MOIIHOCTbL NMPUBOAA U nojabUparoT Mapky 3JeKTpojsura-
tend. | JIOTHOCTL nepekauynBaeMOH CTOYHOH XKHUAKOCTH NpakTu-
YeCKH MaJjio OTVIMYaeTCs OT MJOTHOCTU BOABI, C 3anacoM [pUHH-
maioT ee pasuoi 1050 kr/m3. Tlocse 3T0r0 CHUMAIOT HA KAaJbKY
W NMPUBOAAT B MNOSICHUTENbHON 3afIUCKE YCTAHOBOYHLIE YEPTEXKH
Hacoca U 3JIEKTPOABHUrartess, KOMIIOHYIOT HACOCHBIM arperar,
COCTABJIAIOT «MOHTaMHoe MNsATHO» (cMm. § 4).

KonuyectBO pes3epBHBLIX HACOCOB B COOTBETCTBHH (4] caeayer
MPUHUMATH B 3aBUCHMOCTH OT KATErOPUU HAAEKHOCTH JAeHCTBUSA
HacoCHOHW ctaHuuu. Hanpumep, ansa cranuui Il xkareropum
CleAyeT NpeayCcMaTpuUBaTh YCTAHOBKY pe3epBHBIX HACOCOB:
OJIHOTO — NP OAHOM UJM ABYX palouuXx Hacocax, ABYX — MpH
Tpex U Gonee paGouux Hacocax. Ilpu Tpex pabGouux Hacocax ¢
nogaued 10 100 n/c kaxgoro (crauuusa 111 xareropuu) gonycka-

eTCsd YCTaHOBKA OAHOIO pPe3epBHOIO arperatra MNpH YCJAOBUH
XpaHeHUsi BTOPOIO pe3epBHOrO Ha CKJaje.

§ 27. PazmelwieHue oCHOBHOro obopyaoBaHus
B MAWMKHHOM 3ane

[Ipu npoexTHpPOBAHHK HACOCHBIX CTAHIHUH OBLITOBOH CHCTEMBI
BOAOOTBEJIEHUA MPUEMHBIH pe3epByap, MOMellleHUE pPelleToK,
MAlIKUHHBIN 3aJl, NOACOOHO-NPOU3BOACTBEHHbIE U ObLITOBLIE 10-
MellleHUs1 OObIYHO pa3MenarTcs B OJHOM 3JaHUH,

[ logseMHan 4acTh 3aHUA pPa3AeasaeTCs BOJAOHENPOHKIIaeMOH
[JIYXOH CTEHKOH. |10 OiHY CTOPOHY CTEHKH pasMelaercsi npu-
eMHBIH pe3epByap 4 pacnoJoXKeHHOe HajJ HUM [oMelleHue pe-
IETOK, N0 APYIyi0 — MalMHHBIEA 3as. Kaxaplfi Hacoc camo-
CTOATENbHBIM BcCachiBaOLIUM TPYyOONpPOBOAOM COefuHsEeTCH C
MPpUEMHBIM pe3epByapoM | 4aK KaK B HACOCHBbiX CTAHUHAX BO-
NOOTBEJEHUA NPUMEHAIOTCA HACOChl C OCeBbIM BXOAOM, TO HX
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Puc. 60. Hacocnas crannus BojoOTBeileHHS ¢ FOPHSOHTANBHEIMH HacocaMH
H petretKaMu-ApoCUIKaMU:

{ — MawHnBoe oTAeNeHHe; [/ —= npueMHufi pesepsyap; [/] == BepXHee CTPOCHHE



i = S Eg%?

Ny _ é

FZ : ‘" b

"" w | @ 7 |

- |
3& | @—‘? oo'od | mm : A
~-34 =
. = o ~3100
=z = 9 . wrE
:T S o O . A
&k ey Coms B =47
i e S I ;

APy it TTE ) : i =y
gm0 1@% 120 1670 | 2000 00 - 17900
T rm  dm M7 I
o _ _mw

e

i L e e

lr-l'-'-.-' Ly ; '
AERLLE 3 SRETRRERRA TR LR RATRTRRTL A LR AR R AANAA

A

Saixr.

[

Puc. 61. HacocHafl CTaHIHA BONOOTBENEHHSA € BePTHKATbHBI4H HACOCAMH
H MeXaHH3HPOBAHHBIMH pelleTKaMu:

!/ — mMauiuHHOe OTAeNeHHE; [/ — npHeMHHN PesepByap; JI[l — BepxHee ¢Thoe-

HHe,
PEMOHTRO-aBApHHHKHA 3aTBOP; 3 — paGouufl sarso p

[V — nomeleHue TPYOONpOBOAOB; ! — NOABOASAIMHNA KOJJCKTOP; & —
4 — MeXAHH3HDOEBAEHAS

pelwseTrka; & — BcachiBapas Tpy6a; 6 -— macoc CIB 7200/29, 7 == ACKTDPO B He

rarelib;

¢ — HanopHHH KOMICKTOP; 9 — HanopHBLIA BOAOBOJ,



Puc. 62. Cxema BBICOTHOrO pac-
u NOJOXKEeHHs1 HACOCOB B HACOCHOU

CTAHIHH BOJAOOTBENEHUSH
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OObIYHO PacloJaralrT B OJUH PAL BAOJbL CTeHKH, OTAeNAIONEH
MallMHHBIA 3aJ OT mpHeMHOro pesepByapa (puc. 60 u 61).

BxawoyeHne HACOCOB NOPOEKTHPYETCA aBTOMATHYECKHM B
3aBHCHMOCTH OT IPHUTOKA CTOYHOH XKHUIAKOCTH. ECJH noc/ie BKJIIo-
YeHHS OAHOTO (mepBOro) Hacoca YpPOBEHb BOJBI B pe3epByape
1IOBBLILIAETCS, BKJIIOYAETCsl BTOPOH HAcOC U T. J.

Y pPOBHH BKJIOUEHHS H OTKJ/IOUEHHs [I€PBOTO, BTOPOTO H
n-TO HacoCOB (cTtyneHeH) pacrnoJaraircs Ha 0,2 M OJUH BHILLE
apyroro (puc. 62). Takum ob6pasoM, MHHHUMaJbHBIH YPOBEHB
BOLbl B IPHEMHOM pe3epByape NP BKJYEHHH HACOCOB

<A — Zmax — 0:2 (n - 1)1- (57)

FI€ Zgkn — OTMETKA BKJUeHUSA B paboTy MepBOH CTYMEHH OT-
KAYKU; Zmax — OTMETKA MaKCHMaJbHOTO YPOBHS BOJHI B IPUEM-
HOM pe3epByape (pHHUMaercsi paBHOH OTMeTKe JIOTKa MOJBO-
AAIEro KOJJIEKTOpa); n — 4YHUCJA0 palodynX HacoCoB.
Hopmamu [4] pekoMeHayeTcst yCTaHaBJAMBATH HACOCHL B
HAaCOCHBIX CTAHLUAX BOJOOTBEAEHUS NMOJ 3aJUB. IT0 ob/eryaer
3allyCK HaCOCOB H YIpOoLlaeT CXeMy aBTOMAaTH3allUd HaCOCHOH
ctaHuuu. 1 sToro xopnyca HacocoB pacnoJgarair Ha 0,3—
0,4 M HHXKE OTMETKH YPOBHA XKHJIKOCTH B NPHEMHOM pe3epBya-
pe, IpU KOTOPOM BKJ/IOUaeTrcsi B pabory mepBbIH Hacoc.
[locne storo, mo/ab3ysick yCTaHOBOYHBIMH 4YE€pTEXKAMH Ha-
COCOB, OMNPENEIAIOT NPEIBAPUTENBHYIO OTMETKY OCH TOPH30H-
TaJbHBIX HAacOCOB, OTMETKH BCACBIBAIOMIETO M HANOPHOTrO Mmar-
pyOKOB, OTMETKY (pyHAAMeHTa, OTMETKY NoJla MAaIllKWHHOTO 3a-
Jna. OKOHYaTeNbHO OTMETKA M10J1a MAWKHHOTO 3a71a U BHICOTHOE
[I0JIOXKEHHE HACOCOB YTOYHSIOTCA MPU COBMECTHOM paccMoTpe-

HUW MAaUIMHHOIO 3ajla M MNPHEMHOTO pes3epByapa HaCOCHOMH
CTaHIMH.
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[lepekpuiTHe MOXKHO YCTpPauBaTh, ec/H 3arJyG/JeHHe HacOCHOI]
CTaHIHH NpeBbillaeT BeAUUHHY, onpeleseHHYIO no gopmylie (27).

Ec/u HanopHBIA KOJMJIEKTOP pasMellaeTcsl Ha KPOoHIUTeHHaX
Ha CTEHE, TO MNPH oNpeae/eHUH BO3MOXKHOCTH YCTPOHCTBA [1€pe-
KPBITHA HaJ MALIAHHBIM 3aJI0M HeoOXOAHMO YYUTHIBATH [J0-
CTYN K 33JBHKKaM, PACNoOJIOXXeHHBIM Ha 3TOM KOJJIeKTope, M
YCJIOBUSA UX JAEMOHTAaXa.

[locnie onpenenenns pasmepoB pacoHHLIX YacTed B MaciiTabe
CTPOHUTCH MJIAH pacrnosioXKeHuss o6opyloBaHusg U TpyOGonposo-
JIOB ¢ apMatypoH B MallMHHOM 3aJje. Ha mJaHe ciaeayer mpe-
AYCMOTPETb MECTO AJIs1 MOHTAXKHOH IJIOMAAKH (cM. § 9) u
JIECTHHIL, BEAYLIUX ¢ IePBOro 31azKa B MAUIMHHBIH 3aJ (cM. § 10).

[locTpoeHHblii B Macuitabe nJaH MO3BOJSET OMPeNeIHTh.
¢opMy U pasMepnl NOA3EMHOH 4YACTH HacocHod cranuuu. [log-
3eMHYIO 4acTh MaJbiX U CPEAHHX CTAHUMH NPUHUMAIOT, Kak
MpaBuJo0, B BUJAE KPYIVIOH WAXTHI, KOTOPYIO CTPOAT ONYCKHbIM
cnoco6oM. Ilpu manom sarny6/ieHnd NoABOAANIErO KOJJIEKTOpa
(10 3 M) U OTCYTCTBHHM TPYHTOBBIX Boj GoJjlee nesecoobpasna
npsaMoyroJibHas dopma, NOCKOJABKY B NPAMOYToJLHOM NOMEIILE -
HHH yJloOHee pacrnoJgaratb obGopypoBanune. Popma noaseMHOH
YaCTH KPYMNHBIX cTaHHMH (auamerp maxThl GoJdbiie 18 M) npu-
HUMaeTcsi Ha OCHOBAHUMU TEXHHUKO-3KOHOMUYECKOro cpaBHEHHS
BAPHUAHTOB U MOXKeT ObIThb KaK KPYIVIOH, TAK H NPAMOYTroJbHOH,

[1pu pnuHe uau quamerpe noa3eMHON YaCTH HACOCHOH CTaH-
IIMH 10 9 M JONycKaeTcsl NPUHUMATL Pa3sMepnl B NJaHe NMpaMo-
YroJbHbIX COOpPYKEHUH KpaTHBIMH 1,0 M, a Kpyriablx — 1 M.
JAns GOMbIIMX HACOCHBIX CTaHIUHA pasMepbl CJeAyer NpUHH-
MaTh KPaTHBIMH 3 M.

Malm1HHBIA 3aJ1 OOBIYHO MPOEKTHPYETCA HECKOJbLKO OOJIblle
NOMEIIEHHS pelleTOK, H pasje/uTebHas CTEHKA MOXKeT [po-
XOAUTb HE HEpPe3 cepeanHy KoJoaua.

[locne oKoHYaTENBHOTO pellieHUs cXeMbl HACOCHOH CTaHIMH
YTOUHAKT norepu Hanopa hg. (eM. § 7).

/11 ydera KosinuecTBa NepekayuBaeMOH BoJbl 3a npefeaaMis
HaCOCHOM CTAHIMH B KaMeépaX Ha HallOPHHIX BoJioBoJaX yCTaHaB-
JJUBAKOTCA Boaomephl (TpyOH uJu comva Bernrypu). I'lo dopmy-
aaM (17) unu (18) onpeaensror norepu B BogoMepax M Ha3Haua-
IOT OTHOCHTEJIbHOE CYyXKeHHE [I0TOKA B BOJOMEPHOM YCTPOHCTBE.

§ 28. lNpuemnbii pesepByap u ero obopyposanme

IIpuemHbIH pesepByap npeacraBiseT cOO0H peryJyp VIO
€MKOCTb, KoTopasi Mo3BoJIseT O0eCHeUUTh NPOAOIKHUTEIBHYIO
paBHOMEPHYIO paboTy HAcocoB B HaHuOoJee 5KOHOMHYHOM De-
XKuMe NpY HepaBHOMEPHOM MNPHUTOKE CTOYHHIX Boia. Hacockr
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aBTOMAaTHUYECKH BKJIIOYAIOTCA U OTKJIOUAKOTCA NPU JOCTHIKEHHH
YPOBHEM BOJbI B pe3epByape OnpesiefiIeHHbIX OTMETOK (puc. 62).
Hanpumep, B Hada/sbHbIH MOMEHT PabOTbl HACOCHOH CTaHIMH
pe3epByap MNycT, HacoChl — OTKJ4YeHHI. llocTtynarwuiue wus
KOJIJIEKTOpa CTOKH aKKyMyJHPYHOTCA B pesepByape. [lpu 3a-
MOJIHEHHU pe3epByapa A0 YpoBHs, o003HaueHHOro |, BrJ0OUYA-
erca Hacoc 1. Ecau ero nmogaua Goablue pacxosa nocTynawuiux
CTOKOB, YPOBEHb B pe3epByape OyJeT CHHMKATLCA U MPH AOCTH-
»keHuu yposHsA 1’, Hacoc otkmouutca. Eciau nogauya Hacoca
MeHbllle pPacXojia NOCTyNalIlHX CTOKOB, YPOBEHb B pe3epByape
OYIET NOBHILIATLCA, U NPU AOCTHXKEHUU ypoBHa Il BKaAOYHTCSH
Hacoc ll, orkiaioueHHe KOTOPOTO MPOM3OHIAET NMPH CHUMKEHHU
ypoBHs jo Il', u Tak manee.

MunuMa/sbHasi BMECTHMOCTDb IPHEMHOrO pe3epByapa J0KHA
NIPUHUMATbLCA He ME€Hee MAaKCHMaJbHOHM MojauMl OAHOIO U3 Ha-
COCOB B T€UEHUH O MHUH, UYTO COOTBETCTBYET BKJ/IOUEHUAM Hacoca
He OoJsiee Tpex pas B yac. MakcumanbHasi nojaya Hacoca onpe-
fessieTcsi MO rpaguky coBMecTHOH paboThl OJHOIo Hacoca M
JBYX BO/JOBOJOB.

PasMepbl npueMHOro pesepByapa B IJiaHe HasHAuyawT oOblY-
HO r1ocJie paspaboTKU CXeMbl U OMNpeAeNeHUs pa3MepoB MalllHiH-
HOTO 3aJ1a. BMecTHMOCTE pesepByapa onpeaensior NPubauKeHHo
KaK MPpoH3BeleHHe MJIoLajd Ha IMIYOHHY pe3epByapa, KOTOPYIO
NpUHUMAIOT B npesgenax 1,0—2,5 M.

B npueMHbIX pesepByapaX HACOCHBIX CTAHIHKH ¢ nogaued
6osiee 100 Thic. M°/cyT HeoO6XOAUMO MpeaycMaTPUBAThH JBa OT-
fesieHHs 0e3 yBesqiueHusn obulero oobema.

BceacuiBarouie TpyOnl auamerpoM a0 500 MM ycTpauBaior C
KOJIEHOM, pasBopauuBasi IpUeMHbIe OTBEPCTHSA KO AHY NPHAMKA.
BcacoiBalomue Tpyonl auamerpoM GoJiee 500 MM HauuHawoT 6e3
KOJIeHa HENOCPeACTBEHHO OT BePTHKAJIbHOH CTEHBI, pasjaelisiio-
el MalUMHHBIA 3aJ 1 NPUEMHBIR pe3epByap; NPU 5TOM €O CTO-
POHREI pe3epByapa yCTPauBalOT LIMTOBRE 3aTBOPHI V151 IEPEKPHI-
THUS IPUEMHBLIX OTBEPCTHH MPU PEMOHTE 3a1BHIKEK Ha BcachlBa-
IOUHUX TpyOax.

[IpusaMKYU y BcachiBawoluUX TPyO yCTpauBalTCH AJs TOTO,
9TOOBI MOXKHO ObLJIO MAKCHMAJIbHO UCIIOJIB30BATh PEryJUPVIOULYIO
BMECTHMOCTb NpuemMHoro pesepByapa. Iipu Gonbmux pasmepax
NPUAMKOB B HUX OYJAET oCcTaBaTbCs MHOI'O HE OTKAYaHHHIX CTO-
KOB, a MaJibie CKOpPOCTH MPUBEAYT K OTJIOXKEHHUIO ocajxa; Nnpu
MaJIbIX pasMepax -— YBeJMYMBAIOTCHA THUApaABJIUUYECKHE COINpPo-
THUBJIEHHA Ha MNOAXOAE KHIAKOCTH K BcachiBawluM TpyOaM.
PexoMmeHnyeMble pasmepnsl NpuBejeHbl Ha puc. 62: ray6una —
2d (d — nuamerp BcachiBawomed TpyObl), LIHPHUHA MO IHY —
(3,5...4) d. Hak/JoH cTeHKH CO CTOpOHHI pe3epByapa — 60°.
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JIHo pesepByapa ycTtpauBaioT ¢ YKJoHOM He MeHee 0,1 B
CTOPOHY NPHAMKOB BcachiBawIHUX TPYO.

B npusMke y BcachiBalmux Tpy6 HepabOTaOU[HX HacCOCOB
BO3SMOXKHO BbiMaJeHue ocajka. s nognep:kaHusa BceX Haco-
COB B NOCTOAHHOH FOTOBHOCTH K 3aMyCKY, K BcacbIBaleHd Tpy-
Oe Kaxoro Hacoca NNoABOAAT TPYOGONPOBOAN AJSA B3IMYYHBaHHUA
ocajka. Boja B cucreMy BaMy4YUBaHUs 3a0upaeTcsi OT HANIOPHBIX
JHHUH OCHOBHBIX HacocoB. JlJs Toro 4robbl uepe3 CUCTEMY
BSMYUYHBAHHA MOXKHO ObIJIO OMOPOXKHATH TPYOONPOBOAB! IMPH
peMoHTe, TPYOR CHUCTEMbl BSMYUYHBAHUS AOJKHBI ObITh MOAKJIIO-
YeHbl K Ka)XA0OMYy HanopHOMY BoJoBOAYy U 00opyaOBaHbI 3a]-
BUXKKamu. [luamerp Tpy6onpoBoioB B3MyuHMBaHHSA MPUHH-
Maercsi He MeHee 00 MM. B3MyunBaHHe Ocajika MOXKHO NPOU3BO-
JUTb 110 BCeMy MepUMeTPY NPHEMHOro pesepByapa.

Hax npueMHbIM pesepByapoM He MeHee, yueM Ha (0,5 M Bbille
YPOBHSI BOAbI B MOABOJLSIIEM CAMOTEUHOM KOJJIEKTOpPE YCTpa-
HBAIOT NMEPEKPhITHE H3 XKene300eToHHbIX MIUT. Ha 3ToM nepe-
KPBITHK pacrnosaraior nomMeniesue peuwerox. IIpoTHB BcachbiBa-
IOIUX TPYO NEepeKphiTHE BHIMOJHAKIOT H3 ChEMHBIX [JIUT HJIH
OCTaBAAIOT B HeM orBepcrue. Jlas toro uto6el npu HEOOXOAu-
MOCTH U3 NMOMEIIEHHS PELIETOK MOXKHO ObLJIO CIYCTUTHLCA B NPHU-
eMHBbId pes3epByap, OpEAyCMAaTPUBAKOT OJMH HJAU HECKOJIBKO
JIoKOB inaMerpoM 0,7 M, pacrnioniaraeMuix y creHel. B pesepByape
B CTE€HH! [IPOTHB JIOKOB 3aJIe/LIBAIOT CKOOHI,

B craHIUAX BOAOOTBEAEHUS CTOKU Mepes MonajaHueM B Ha-
COChI ZI0/XKHBI MPOUTH Yepes crelHanbHbie copoyaepKUBaloLue
peuleTKH. 3aJepXKaHHBIH Ha pelierkax KpynHbIH Mycop H3-
MeJib4aeTcsl Ha APOOHJAKAX U OonsATh cOpackiBaercsi B JIOTOK CO
CTOYHOH XUJAKOCTBHIO. B Hacrosimee Bpems HauboJjee nporpec-
CHBHBIM pellieHHeM JJig NMpeABapUTeJbHOH OYHCTKH CTOYHBIX BOJ
CYUTAETCH YCTAHOBKA peLIeTOK-APOOUJOK — MeXaHHU3MOB, CO-
BMELIAIOUIHX B cefe 3afepxKaHHe H H3MeJbYEeHHE KPYNHOIo

Tabauya 24. K onpejesieHHI0 4ucjaa pPe3epBHBIX peleTox (pelerTok-apo-
O1JI0K)

R Ei e

YHueno arperatos

HauMenoBanue arperartos

paGo-
qUX PeE3EpPBHBX

PeineTkd ¢ MCXaHH3HDOBAHHBIMH IpaC/isiMA:

nepen Hacocamu CJI 100/40 wu <3 !

MEHbINUMH (IpO3OpH pemerok 16—20 mMm) >3 2

nepex OOJBIIMMH HacocaMHu (MpPo30psl PEIIETOK

Goabwme 20 Mwm) JTicBoe I
Pemerku-a1pobuaku <3 L



Tabauya 25, Texuuyeckve NaHHbie LA Moadopa pewmrerok-ApPoGHIOK THIA
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12 0.4 PI-100 0,0076 1 l 9 0.058
950 8.7 1 0 1,14
400 19 1 1 9 0.63
700 18  PJ-200 0,019 1 1 9 0.94
1400 33 9 1 3 0 87
9700 59 3 1 4 1.03
4200 92 1 1 2 0.77
7000 147 1 1 2 1.23
10 000 194  PJI-400 0,119 9 1 3 0.815
17000 315 3 ! 4 0.885
95 000 445 1 1 2 0,98
32000 556 I ] 9 1,99
50 000 7920 2 1 3 0.79
64 000 903 P-600 0,455 9 ! 3 9.99
80000 1100 3 1 4 0.81
100 000 1330 3 | 4 0,975
130 000 1730 2 1 3 1
160 000 2130 3 1 4 0.89
990 000 2920 3 ! 4 1.2
280 000 3720 PI-.900 0,8 3 2 6 1.16
400 000 5340 6 9 8 1.1
500 000 6660 7 9 9 1,19

mycopa. Pelierku, JApoOHJIKH, PeMmETKH-APOOHJIKH MNOoAPOGHO
omHcannl B [15, 21].

Tunopasmepnl U KOJUYECTBO pEUIETOK HJAH pPeLuEeTOK-Ipo-
OHJIOK Ha3HAYalT HCXOAA U3 PEKOMEHJAYeMBbIX CKOpPOCTeH ABH-
JKeHuA cTouHBIX BOJ. CKOPOCTH ABHUIKEHUS CTOYHBIX BOJ B NpO-
3opax peleTOK MNPy MAKCHMAJbHOM MPUTOKE  HAJJIEXKHUT
NPUMHHMATB: IJI1 MeXaHM3upoBaHHBIX pemerok — 0,8—1 w/c,
st pelieTok-Apobuaox — 1,2 m/c. Uuciao pesepBHBEIX pellie-
TOK WJH peweTok-Apobuiok B coorBercTBHH co CHull Heo6-
XOMUMO TIpUHHMATH Mo Tabs. 24.

Jlns HacocHbIX cTaHuM# ¢ nogauefi no 25 000 m*/cyr momye-
KaeTCsi YCTAaHOBKA pe3epBHOH pelleTKH ¢ PY4HOR OUHCTKOH.
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Tabaruya 26. TexHuueCKHe RaHHBbIe peuieTok-ApolHiok Tuna PJ{

Pasmepbi, MM
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s 2 - E g T : 25 5 | 24
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Pi1-100 800 350 100 B 0.4 80 600
PJ1-200 1485 950 180 8 0,8 405 920
PJ1-400 1590 920 400 10 0.8 665 1450
P1-600 2170 1250 635 10 [,5 I800 2800
PI-900 2675 1820 900 10 3 4000 —

[lpy noxbGope peuleTok-ApobUAOK MOXKHO M0Jb30BAThCH
TabJa. 25. NaBapuThl H TeXHUYecKHe JaHHble pelleTOK-APOo6HJIOK
tuna PJ1 npusenens B tabia. 26.

Jlns MOHTa)Ka peLieTOK-ApoOHJOK MpelyCcMaTpPHBaiOT Heol-
XOAUMOe MOABEMHO-TPAHCIOPTHOE O0OpYyIOBaHHUE.

3Hasi OTMETKY noJia MoMewLieHusi pellieToKk U rabaputhl 06o-
pyAoBaHuf, No GopMyae (27) npoBepsIOT, MOXKHO JH YCTPOHTH
Ha OTMeTKe MoJia NePBOro 3Ta)ka NepekpuiTHE Hal NoMeleHHeM
PELIETOK HJH €ro CJAeAYyeT MPOEKTHPOBaTh MO moJjysarybJieH-
HOH CXeMe,

[Tpu npoekTHpOBaHHHU HEOGXOAUMO PEUIMTh Bonpoc NoAayn
B MOMellleHHEe pPEeUleTOK MOHTHpPyemoro o0opyAoBaHUs H CO-
EJHHUTH NOMENIEHYE JIECTHUEN C NEePBLIM 3TaxoM, B nomeles

HUU PEeLieTOK CJeAYyeT MPeayCMOTpPeTh NPUHYAUTENBHYIO NPH-
TOUHYIO BEHTHJSUHUIO.

§ 29. NMpoexTHpoBaHMe CUCTEM TEXHMUECKOTO BoaoONpoBoaa
M APEHAXa

B HacocHBIX CTaHUHAX BOAOOTBEJEHHS KpPOMe OCHOBHBIX
HACOCOB, KaK MNpaBuJIO, YCTAHABJIHUBAKOTCS e€le ABe TPyIbl
BCIIOMOraTe/JbHBIX HAaCOCOB: CHCTEMBI TE€XHHYECKOro BOJAOCHAO-
KEHUS U OTKAUKU JApPEHAXKHBIX BOJ.

HacocHble cTaHIKH BOAOOTBeAEHHSI O6OPYAYIOT JABYMS CHC-
TeMaMH XOJIOAHOTO BOJAOMPOBOJAA: XO3AHCTBEHHO-NIHUTHLEBOH B
TexHuyeckou. Boaa miaa obenX CHCTEM [0jJaeTcsi B HACOCHVYIO
CTAHLUHIO U3 CeTH X03AUCTBEHHO-NUTHEBOIO BOAONPOBOAA OJIHU3-
JeXKallero HaceJIeHHOro NyHKTa WU npeanpusatus. B 6oabmiux
HaCOCHBIX cTaHHUAX ¢ mogayeil cBoile 100 000 m®/cyT npes-
ycmaTpuBaeTcs IABa BBOJA BOAOINIPOBOJA.

XO039HCTBEHHO-NHTHEBOK BOAONPOBONR pa3pabarThBaeTcs B
JUIIJIOMHOM [IPOEKTE). IJTOT BOAOIIPOBOA MipedAycMaTpHBAIOT U3
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Tpy6 Auamerpom 15—20 MM ¢ noaKJIOUEeHHEM K HeMy npuGopoB
B CaHy3Jie, B AyLIeBOH U KPAHOB I MOUKU [10J1a B NOMELUEHUHU
pelieTOK H B MalWMHHOM 3aje. Ilpeanonaraercs, 4ro ropsiyad
Boja s AYIUEBOM MNOCTYNAaeT H3 LEHTPaJLHOTO TEeIIOBOIO
MyHKTa UAY NPUTOTOBJSIETCH HAa HHAMBHAYaJbHBIX BOAOHATpE-
Batesisix. CTouHas BOAAa OT CAHHUTAPHBLIX NMPUGOPOB OTBOAUTCA
B NMpHEMHBIH pesepByap.

TexnuueckHd Bojponposon. [lomaer BoAy Ha oXJaXKaeHHe U
THAPOYIVIOTHEHHE CaJbHHKOB OCHOBHBIX HAacocoB U K APOGHJ-
KaM 1 CMbIBa pasapoOJIeHHOrO ocajka.

CyulecTByeT onacHoOCTb NONafiaHHA CTOYHHIX BOJ B CHCTEMY
TeXHHYeCKoro BojonpoBoaa. Hanpumep, npu aBapuiiHOM CHH-
JKeHUH JaBJIeHHA B TEXHHUECKOM BOJMOINPOBOJE YHCTAs BOJA YIKe
He OylIeT noAaBaThcs MO ero TpybaM K caiAbHHKAM deKalbHbIX
HacoCOB; MPHU 3TOM CTOYHAfA BOAA OT HACOCOB MOXKeT MHOMNajaTh
B TpyOonpoOBoABI CUCTEMBLI BOLOMPOBOAA.

Ja 3amuTel CeTH XO3sIACTBEHHO-MHTHLEBOI'O BOJONPOBOJA
OT BO3MOXXHOIrO 3arpsisHeHus, TEXHHUYECKHII BOAOIMPOBOA MNOJ-
KJIIOUaeTcsl K XO3AHCTBEHHO-NUTLEBOMY uepe3 0ax «pas3phiBa
crpyu» (puc. 63).

TpebyeMBl HANOp TeXHUUYECKOH BOABI, NoAaBaeMOi K calb-
HHKaM HACOCOB, NepeKaYHBaIoIHX CTOUHYIO JKUJIKOCTh, JONKEH
ObITh HECKOJILKO BHIIIE HAllopa, pa3BHBAEMOr0 STUMH HACOCaMH.
s COo3JaHUfA TakKoro Hamopa B CHCTEME TeXHHYecKoro BOJIO-
NIpoBOAa MexXay 0aKOM «paspelBa CTPYH» U HAcoCaMHd CTOYHOM
’KUJKOCTH YCTaHABIMBAIOT HACOCH-NMOBBICHTENH: OAHH pabouuil
¥ OJAUH De3epBHBIN.

bak «paspbiBa CTPyU» CTPEMATCHA PACIHOJIOXKHTL KaK MOXKHO
BhHIILE (HA 1OJ1Y NEPBOI'O UJIH BTOPOrO 3TaxKa WJIH Ha KPOHLUTEH-

HaX Ha cTeHe B HaJ3€MHOH 49aCTH HACOCHOH
CTaHUMHU) ¢ TeM, 49100l MaKCUMaJbHO HC-
[10Jb30BaTh HAMOP MNHTAIOIEH CEeTH.

BmectuMocth Oaka ans HeGOABIIUX Ha-
COCHBIX CTaHIMH, 000PYA0BaHHBIX OCHOBHHI-
MH HacocaM¥ ¢ nogauey o 150 M3/q, npunu-

Puc, 63. Cxema noxauu BOAH

JJAS OXJaxKIAeHHsT H THAPO-
YIVIOTHEHHA CANbHHKOB KaHa-
JH3aLHOHHBIX HACOCOB:

I — X083 #CTBEHHO-ITHThEBOR BOJAO-
nposon; 2 - 64K «PasphiBA CTPYH»;
3 — MepenycKHOW TpyGonpoBoA;
4 — HanmopHHA TpyGonposon, 5 —
OCHOBHLIe HaHaJIR3AaUHOHHHIEe HA-
COCHI; 6 — HAaCOCHI-ITOBHICHTEAH Ha-
nopa; 7 — NOoABOAALIAA JHHHSA X
HacoCaM-MnOBLICHTeNaM; &8 — nepe-
AHBHOR TpyGOonpoBoxa
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maiot 0,5 m®, nna cpepuux 1—1,5 M®, 1715 KpynHBIX, 060pYyI0-
BaHHBIX HacocaMu ¢ nmoxpauei cBuiie 1000 M%/4 — 4—6 m3. [le-
pesuBHas Tpy6a auamerpoM 50 MM BLIBOAHTCSA U3 6aKa B IpHEM-
HBIH pesepByap.

[Ipu onpenesieHnH pacyeTHON MNOJAYH HACOCA-TIOBBLICHTEJS
YVYHTHIBAIOT, YTO NMOTpebJjieHne TeXHHYeCKOW BOAB!I KaXXJbiM pa-
60YHM HAcOCOM, MNEPEeKauYuBaIOUIUM CTOYHYIO KHJIKOCTb, CO-
craBasier 0,3—0,5 a/c.

Hanop HacocoB TeXHHYECKOro BOAONPOBOAA ONpeneasior no
dopmy.ie
Hrp = H — (z,u;.ﬁ — ZG.H) 1 &H: (58)

rae 1 — Hamnop, pa3BHBaeMblfi OCHOBHBLIMH HAacOCaMU, M; Zy .6 —
OTMeTKa nHa 6aka pa3phiBa CTPYH, M; 2,.x — OTMETKa OCH OC-
HOBHOI'O Hacoca, M; AH — pekoMeHayeMoe TpeBbillleHHe Ha-
nopa B CeTH TEXHHYECKOro BOAOMPOBOJAA Hall HAMOpPoM, Pa3BH-
BaeMbIM OCHOBHLIMH HacoCaMH; Onpefe/isieTcl N0 NacrnopTHHIM
JNaHHLIM OCHOBHBIX HAacOCOB (MOXeT TPHHHUMATbC paBHBIM
2—3 M, a nie HacocoB ¢ nopaued ceuiie 1000 M3/9a — 10 ™).

Hamle Bcero TpebyeMbIM NMapamerpaMm YIOBJAETBOPAIOT BHX-
peBble Hacockl BK (BKC) — 1/16, 2/26 u 4/24 [15].

Hacocwnt TeXHHYeCcKOro BOJOMPOBOJA VCTAHABJIHUBAKOTCS
OoOLIYHO B MAUIMHHOM 3aJie CIBOGHHBIMH Ha OINHOM (PyHIaMeHTe.

CxeMy TeXHHYECKOTO BOLONPOBOLA, aHAJOTHYHYIO NPHBENEH-

HOW Ha puc. 63, CTYIeHT JOJXKEH NPEeACTABUTL Ha YepTexe Ui B
MOSICHUTEJILHOH 3anucCKe.

MMpumep. Hacocuas cranuusa obopynoBana AByMsi pabOuHUMH H OLHHM
pesepBHbIM Hacocamu CJI 100/40 ¢ pacueTHbiM Hanopom 44 M. OcH HaCOCHBIX
arperaroB na 5 M 3arnyb6J/ieHbl OTHOCHTENBHO N0J1a NepBOro »raxa. [lojo-
Oparb HacOCHI-NOBLICATENIH CHCTEMb! TEXHMYECKOTO BOLON POBOJA.

[Togaua nacocos CJI 100/40 menbwe 150 M3/4, noaToMy BMECTHMOCTH
6aka «paspriBa cTpyH» npuHumaeM 0,5 M®. bak pasMentaeM na kpomwrefi-

HaX HA CTeHe HAaJ3eMHOH YaACTH 3JauHs MACOCHOH CTAHMIIMH HAa BLICOTE 2 M
NoJA noJioM.

Hanop HacocoB TeXHH4eCKOT'O BOAONPOBOAA OnpejaenseM no dopmyJae
(58)

H =44—(2+45) 4 3=40 m.
[logaya TexHHuecKOH BOABI K ABYM OCHOBHBIM paGoudM Hacocam
Q..=0,5:2=1n/c=3,6 M/u.

Tpebyemmim ycioBusiM yaoBJaerBopsieT uacoc BK-2/26 ¢ nopaueii
2,7—8 M3/u u ¢ uanopom 60—20 M.

CucremMa OTKaykM JpeHaXHbIX BOA. 1akKas cHCTeMa JOJKHA
NpeayCMaTpPUBaTbCsl B MAalIMHHBIX 3aJ1aX BCEX HACOCHBIX CTaH-
1uA BojoorBeneHUud. [lonbop npeHaXHBIX HACOCOB OMNUCAH B
§ 8 u npousBoAHTCA ¢ MOMOLLLIO POPMYJL! (26), B KoTOpO# He
YUHTBIBAIOTCA YTeUKH 4Yepe3 cajJibHHKH, H Taba. 14,
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B MaJbpiX He aBTOMaTHU3HPOBAHHLIX HACOCHBIX CTAHLHUAX
ApeHakHbie BOJAbI MOXXHO OTKAYuHWBAaTb OCHOBHBIMM HACOCAMH.
Llag 3TOT0 K BcachiBalouleMy natpyOkKy ogHoro M3 HacOCOB MOA-
COeAUHAIOT TpyOy anamerpoMm 15—20 MM ¢ BeHTHJIEM, KOTOpas
CBOGOAHBIM KOHIOM OnyckKaeTcs B APeHaXXHBIH KoJoael (Npu-
aMoK). (OCHOBHBIE HAacOCHl YCTAHABJAHBAIOTCA 1OJA 3aJUB OT
MaKCUMaJbHBIX YPOBHEH B MpPHEMHOM pe3epByape, HNO3TOMY
HeoOXOAUMBIH BAaKYYM BO BcachiBaioniefi TpyoOe MOXKeT BO3HH-
KaTh TOJbKO NPH MaJIbLIX YPOBHAX B IIpHEMHOM pe3epByape UJH
rnocjie NPUKPHITUA 3aABHXXKH Ha BcachlBawilled Tpybe Hacoca.
[Tocse OTKAuku JAPeHaXHBIX BOJ H3 KOJOAllA BO H30exaHHE
nomajaHus BO3JyXa B HacOC MepeKphiBatOT BEHTHJL Ha MaJlod
Tpybe. IJTY Ke CXEeMY MOXKHO NpelycMaTpHBaTb A8 OTKAYKH

BOJibl H3 MallIMHHOTO 3aJla [P aBapHHU HA TPyOONpPoOBOJaxX BHYT-
PH HAaCOCHOU CTaHLMH,

§ 30. MNopsagok NPOEKTUPOBAHMA HAA3EMHOM HACTH
3A43HHW S HAaCOCHOM CTAaHU KK BOAOOTBEACHUS

B HaJ3eMHOH YacTH HACOCHOHM CTaHUHM pacnoaaratorcs
nepeBaJOYHbLIE MOMEIEHHA A NpHeMma O0OPYynOBaHHS, MOH-
THPYeMOr0O B MallMHHOM 3ajie H B [IOMEUIEHHH pelIeTOK,
JIeKTPHYeCKasa 4acThb (IUMTOBAA HHU3KOI0 HaNpAxKeHud, KaMepsl
AJs YCTAHOBKH TpaHchopMaTopoB, NOMellleHHe pacrnpenesu-
TEJBbHOTO YCTPOHCTBA), ObITOBBIE U NOACOOHHIE MOMelieHUs (Ty-
aJjet, IyuieBas, cJayxKeOHoe NoMellleHHe, MacTePCcKas, KJaanonas,
rapaepo0).

Meton onpenejieHUs OCHOBHBIX pPasMEpPOB  nOMeUIeHHH
sneKkTpoyacTu u3noxeH B § 11.

CocTaB ¥ pa3mMephl ObITOBBIX H MMOACOGHBIX INOMELIEHHH NpH-
HUMAaIOT B COOTBETCTBHM ¢ peKoMmeHaauusaMH [4] B 3aBHCHMOCTH
OT NPOH3BOAUTENBHOCTH HACOCHOH CTAHIUW W CTENEeHH ee aBTO-
MaTtu3aluu. ['apaepol B KpyNHBIX HACOCHBIX CTAHLHAX CJAeAVeT
npenycMaTpHBaTh C IBYMSA OTAENeHHUAMU: MYKCKUM H XKEHCKHM.

[lomeleHust AJist npuemMa oOGOpyAOBaHHA H JIEKTpUYecKasd
qacTh paclnoJiaratorcs, Kak npasuJjo, Ha YPOBHe NepBOro 3ra-
)Ka; GbITOBBIE U I1OACOOHBIE MOMenIeHH S MOTYT pacnoJgararbcs Kak
Ha nNepBOM, TaK H Ha BTOPOM 3Ta)xKax 3JaHUs HACOCHOM CTaH-
(IUMU.
[lmaHHpOBKa NepBOro 3Taxa HaCOCHON CTAHIUHU CYyniecTBeH-
H0 3aBHCHT OT TOTO, 3aray6JeHHBIMH HJH TNOJAYy3arayGJaeHHbIMH
IPUHATHl MAlIMHHBIA 3aJ71 H NOMELLEeHHE pelIeTOK.

B noaysarjsyO0/JeHHBIX HACOCHBIX CTAaHUHUAX HAaJad OCHOBHBIMH
HacOCaMH H pellleTKaMH B ePeKPRITHH MEePBOr0 3TaxKa OCTABRJAIOT
NpoemMul, 9TOOL MOHTaXKHas MJI0IaaKa Ha YPOBHE NEPBOrO 3Tax<a
W MaulMHHBIA 3aJ ([TOMelleHHe peuleTok) oOCaYXHUBAIUCH OAHHM
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IOJ'bEMHO-TPAHCIIOPTHBIM ~ YCTPOUCTBOM. B  3TOM ciyuae Han
MAalllWHHBIM 3aJI0M U Hajx MoMellleHHeM pelieTOK MEeHblue OCTa-
€TCca MecTa AJs PasMellleHHsl 3JIeKTPUYEeCKOH dYacTu ¥ INOACOC-
HbIX NMOMelueHruH. Ecau HeBO3MOXKHO pa3MeCTHTh 3JEKTPHYECKYIO
YacThb B 3XAHUM HACOCHOM CTAHLMH, KaMmepol AJd YCTAHOBKH
TpaHchOpMaTOPOB H TOMEIUEHHE pacnpelienUTelbHOro yCTpoi-
CTBAa BBIHOCAT B OTHEJBHO COOPY2KAaE€MbIH MaBUJALOH TpPaHC-
(pOpMaATOPHON MOACTAHLHH.

B 3arany0ieHHbIX HACOCHBIX CTAHUHAX 3JEKTPHYECKYIO
yacTb, BCnoMmorareJbHbie W MNOACOOHLIE IOMENIeHHA pacnoda-
ralor Ha NMepeKkphLITHH HaJ MallHHHBIM 34JI0M H NMOMEILEHHUEM pe-
1IETOK.

[lepeBanouHble MNOMellleHUSI, B KOTOpPble B KY30BE€ aBTO-
MOGUJIST WM Ha HHBEHTADHOH TeJseKKe MOxKeT OBIThH INOJAHO
MOHTHDYVeMoe o0opyaoBaHue, OOBIYHO INPOEKTHPVIOTCA OT-
JeJbHO /1 MAlUMHHOTO 3aja U /s NOMEUleHHf pelleToK.
B 3THX noMelmeHHsiX C MOMOIBLI0 MOHOpeabCa WJAH KpaH-0aJn-
KH 000pyOBaHHe CHHMAaeTcs ¢ aBTOMOOHJIA UJIH TEJE€XKKH H de-
pe3 MOHTAaXKHbIH NPOeM MOoJAaeTcss Ha MOHTAaKHYIO NJIOMIAAKY B
MalUMHHBIA 3aa (nomelueHue pewetok). OT MOHTAXHBIX MNJO-
Iaf0K K MeCTy YCTAHOBKH HACOCH HJIM PelueTKH-ApOOHJAKH [0-
JAI0TCA NOABEMHO-TPAHCIOPTHLIM 0COPYAOBAHHEM, PACTIOJIOMXKEH -
HbIM B NOR3eMHOH 4yacTH 3paHus (cMm. § 9).

[InaHBl epBOro 3taka H NOA3eMHOH 4acTH YBSI3bIBAIOTCS B
COOTBETCTBUH CO CTEHAMM, MOHTAKHBIMH MJIOLLAAKAMH, Npoema-
MH M JIECTHHLAMH, COEJUHSAIOIHMH NepBHIH 3TaX ¢ MalllHHHBIM
3aJI0M U MOMeNieHHEeM pelleToK,

HapseMHy0 4acTh 37aHMsi HACOCHOHM CTAHIMH 4Yalle BCero
BLIMOJIHAOT MPSAMOYIrOJIbHON B IJlIaHE M3 KUpnuya Hau cBop-
HOTO XKeJe300eToHa ¢ coba01eHueM TpeGOBaHHN, ONMUCAHHLIX B
§ 10. CreHnl coopyxkKatoTcsi Ha 0ajxkax, OnHparomuxcsd Ha XKe-
J1e306eTOHHYI0 KOHCTPYKIIMIO nopa3eMHoi dactH. [Ipu HeoG-
XOJIHMOCTH, MOXKHO BHLIHOCUTL KOHCOJIH 3TUX 0aqiok HA 1—1.5 M
3a npejednl KoJoala nog3eMHOH YacTH.

MuHHMa/bHasi BbICOTA MOMEEeHHH C MOABEMHO-TPAHCITOPTs
HeIM O0OpynOBaHHEM onpepeaserca no dopmyaam (28) uau
(29). Dricora noMelueHu 3JeKTPUHUYECKOH Y4acTH Onpenesasercs
HauboJbllIed BHICOTOH yCTaHABJAHBAeMOIr'o 3JeKTPUYecKOoro o6o-
pynoBaHusa (cM. § 11).

CxeMbl ¢ 0G0OCHOBaHHEM TNPUHATHIX B MPOEKTE BHICOT NOMeIIle-
HUH HeOOXOJAWMO MPHUBECTH B NMOSCHUTENLHOH 3anHcKe.

Ha ueprexe B KypcOBOM NpoeKkTe AJs NoJy3arayGjeHHbIX
HACOCHBIX CTAHIHH BONOOTBeNeHHs H300paxKaloTcsi ABa paspe-
3a U OJMH TJIaH HAaCOCHOH CTaHUMH — HA YPOBHe NepBOro 31a-
2Ka, TaK KakK TexHOJIOrH4Yeckoe OCOpPYAOBaHHE JOCTATOYHO
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XOPOIIO 1pocMaTPHBaeTCs ¢ NepBOro sTaxa. s sarnyONMeHHBIX
CTAHUMH noGapafgercs nJaH Noa3eMHOH YacTH.

[Tpu nmpoekTHpPOBAaHHH NaBHJLOHA Tpchc]JopmaTopHcm nox-
CTaHIMH HEOOXOAHMO TNMOKas3aThb CUTYAlMOHHBIA IIaH C H300-
pakeHHeM HacOCHOH CTaHIMM, MNAaBUJIbOHA, HAPYXHBIX Tpy-
60nMpoBONOB M MOABE3IHLIX MyTeH.

[Ipn Ha/MHYWM BTOPOro 3TaxKa 34aHHS Ha 4epreXe HUJH B
NOACHUTEJNbHON 3aNlucKe HeOOXOMUMO NPUBECTH ero MaaH. Tpe-
GoBanusi X odopmaenmio ueprexkefi npusenennt B § 11.

3aKaHYHBAlOT MNPOEKT TEXHHKO-3KOHOMHYECKUMH pacuye-
TaMH.

TJIABA 7

TEXHUKO-3KOHOMMUYECKME PACYUETDI
NPU NMPOEKTMPOBAHMM HACOCHbLIX CTAHUMH

§ 31. Onpepenenue CTOMMOCTH HACOCHOM CTaHLHM
M BOAOBOAOB

CrpouTe/ibHLEIE CTOMMOCTH HAacOCHOM CTaHIMH, BCNuMOra-
TeJbHLEIX COOPYKEHHH H BOAOBOJOB B peajibHOM IPOEKTHPOBa-
HUU ONpeNe/IsiloTCsl Ha OCHOBAHUH CMETHOH NOKYMeHTAalluH, Y4H-
ThIBAIOIlEH BCe 3aTpaThl, CBAA3aHHble C BO3BeJeHHEeM HaCOCHOH
CTAHIIUH ¥ BBOJOM B JeHCTBHE €€ OCHOBHLIX (POHIOB, a TaKXe
NJIAHOBLIE HAKOIJIEHUS] CTPOUTEJbHO-MOHTAXKHBIX OpPraHu3a-
IIUH.

Ha pasHuX cTagusx npoeKTHUpPOBaHUsI NPH BLIOOpe Ba-
DUAHTOB OIMNpefeJieHHe CTPOUTEJbHBIX CTOUMOCTEH HaCOCHBIX
CTaHIV¥ MPOW3BOAUTCA MO YKPYNHEHHLIM NOKA3aTENAAM, Npes-
CTaBJSAONHUM coO0H CMETHBIE CTOUMOCTH CTAHIIUH, COOPYKaeMbIX
MO0 THMOBBLIM NMPOEKTaM.

B CBsA3H ¢ BO3MOXXHBIMH H3MEHEHHSIMH CTOHMOCTH CTDPOH-
TeNbHBIX MaTepHalJoB, MeXaHHU3MOB, [OprOYe-cMa30YHBIX Ma-
TepHaJoOB U T. M., YKPYNHeHHbIe MOKa3aTeNH, onpeleseHHble Mo
cnpaBouHOi auteparype [22, 17, 18], TpeGylor noctosiHHOK Kop-
PEKTHPOBKH.

J1ada npubiHKEHHOro onpene/ieHUs1 KanuTaJbHbEIX 3aTpaT B
KYPCOBOM MJIH JAHIVIOMHOM TipOoeKTaX Mpepjlaraercs YIpouieH-
HHIfi cnocof, UCNOJb3VIOWUNA yaedbHBIE CTOUMOCTH 000pYa0Ba-
HHSl U CTPOUTEJIbHLIX 00BEMOB.

1. Croumoctb 000pYAOBaHUS HACOCHOHW CTAHIMH onpele-
JAIOT, HCXOAs H3 YAeJbHOH CTOMMOCTH, NPHUXOAsllelcs Ha
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| kBT ycraHOBJeHHONH MOLIHOCTH OCHOBHOIO HAacoCHOTO 0060-
PYAOBaHuA,

Kos = KooZP,, (59)

rae Kos — yA€JIbHasi CTOMMOCTD, BKJIOYAIONIAA CTOMMOCTh MOH-
TaXKHBEIX pPabOT, OCHOBHOIO U BCIOMOraTeJibHOro HaCOCHOTO
000OpYNOBaHHA, 3MeKTPooOOpYAOBaHHS, TOLBEMHO-TPaHCMOPT-
HbIX Me€XaHH3MOB, apMaTypbl H TPyOONpOBOAOB BHYTPH CTaH-
{HH, O60PYAOBaHHSA BOAOAPHEMHO-CETOUYHBIX KaMep H TPHEMHBIX
pe3epByapoB C y4YyeTOM HAuYWMCJIEeHHHA W TPAHCNOPTHBIX Pacxo-
0B, py6./kBt; 2P, — cymMapHas MOLHOCTL NPHBOJHBIX
NBUTaTesiel OCHOBHBIX HacOCOB, BKJOYAs pe3epBHble, KBT.
O6paboTka naHHbIX, npuBeaeHHbIX B 117, 18, 22}, no3BoJinia
MOJNIYYUTh AJA Pas3qMYHLIX [0 MOIIHOCTH HAcOCOB HEKOTOpHIE

ocpeaHeHHble 3HaudeHus Koo (Tabm. 27).

2. 1 lpuGanKeHHO CTOUMOCTDL 3JaHH 1 HACOCHOMN CTAHIIUH MOXK-
HO onpenenuThb Mo gopmyJe

Kn,c — K;{EIWHE _l' K;EWHE: (60)

rne Wea ¥ W — 00beMBl HaJ3eMHOH H Noja3eMHOH dacrted

3faHufl, M*; Kus U K — COOTBETCTBEHHO, ylieJIbHbIE CTOUMOCTH
HaJ3¢MHO! W TIOA3eMHOQH uacTedt 3xaHus, py6./m>.

Beanunubl Ko, ¥ K 33BUCAT OT KOHCTPYKLMH 31aHHS, CIIO-
coba npoussoncTBa paGor, o6UUX pa3MepOB 31aHHSA, I'€OJIOrH-
YeCKUX H KJIMMaTHYeCKHX ycJ0BHH. OpHEeHTHPOBOUYHO yAeJbHble
NoKas3aTeJHd CTOUMOCTH 3AaHHS MOXKHO NPHHHUMATb 110 TabJ. 28,
B 3aBHUCHMOCTH OT 00hemMa COOTBETCTBVYIONIeH HAA3EMHOH HJH
[MOMA3EeMHOMN 4YacTedl 3JaHHUA,.

DTHM Xe COCOGOM MOXKHO OnpelesiiTh CTPOUTEJNLHYIO CTO-

HMOCTb OTJAE/IbHO CTOALMX TPAaHCHOPMATOPHOH NOACTAHLUH HJIH
BOJAONPHEMHO-CETOUHOTO KOJOAUA.

Tabauya 27. YienbHbe CTOHMOCTH OGOpPYNOBAHHA HACOCHBIX CTAHIHH,
pyo./kBr

MouiHCeTe OZHOTO OCHOBHOTIO Hacoca, KBT

¥ neJbHHeEe CTOH-
MOCTH

F

K 5 IPH rOpH30H-
TaJbHEIX Hacocax 190 160 110 75 53 51 40
K;ﬁ NPH BEPTH-
KAaJbHHIX Hacocax — —_ - 100 110 142 145
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Tabauya 28. Crowmocts | M® 3nauus HacocHOR Cravuus, pyos/md

O napzemdofl yacty Ins noA3eMHON 4vacTw
F r

K K

.1

H3 na
Ob6nLeMm aja-
HUsd, M3 Npy NMpoH3BOL~ | NPH ONYCKHOM
‘RogsemroR | sun nogaewnoit | oo PESCT | KOAoRuE (113
YacTH YacTH crocoGoM nJjade)
o0 41,1 67,8 112,1 e
100 37,0 67,8 1121 123,4
200 31,9 01,9 89,9 117,5
500 24,7 42,1 52,9 88,1
1000 21,6 35 47 70,5
2000 17,5 28,3 40,2 21,
3000 14,9 24,7 35,7 38

3. CToHMOCTb YCTPOHCTBA BOJOBOJAOB 3aBHCHT OT IJUHHI,
fHaMeTpa U MaTepualia YKJaAbiBaeMbiX TPYG, HX KOHCTPVKIIHH,
3aryyOjaeHuss TpyOonpoBoja, HaJUYHSA TPYHTOBHIX BOJ, BHJA
rpyHTa, palioHa cTpaHbl, BpeMeHH rola U T. II. B KypcoBoM
MpoeKTe CTOMMOCTb BOJQBOJIOB ONpeAeadloT Mo dopmyle

KB e K;.BHE.BLB.B - K:-I.BHH.BLH.Br (61)

rie Kyp H Kyp— CTOHMOCTH TPOKJAAKH BCACHIBAIOUIETO H
HAMOPHOr0 BORXOBOAA, Py6/M, OPHEHTHPOBOUHO OlNpeseseMble
no 1abd. 29; hgps U Ny p — YHCAO HUTOK BcachIBaowero H Ha-

NOPHOro BOAOBONOB; Ly, ¥ L,z — AJMHHLI BCACHIBAIOIIETO K
HanopHOro BOAOBOAOB, M.

Tabauya 29. TlokasaTean CTOHMOCTH HNPOKJAfKH | M BOJOBONOB B CYXHX
IpYHTAX NpH riayOHAe 3anoxennst 2 M, pyd./Mm

TpyOui
Huamerp
0 mpo-
chu}tﬂ;{:;, Mgrp CcTaNnbHble i U YTYHHbIE ‘ Eiﬁﬁiﬁ:. 1 acgifémée{'i%"“

100 6 7.7 — 4.2
125 0,7 9.1 — 4,6
150 8,1 10,6 — 0,3
250 12,9 17,4 — T.7
300 15,5 21,4 — 9,1
400 24,7 32,1 — 10,6
000 33 41,7 51,5 18,5
600 39,6 04,5 55,5 26
700 44,7 68 60,5 33,6
800 56 81,5 69,5 42,2
900 66,5 97,5 81 52
1000 70,5 115 91 60
1200 89 — 114 —_
1400 102 —_ 142 —_

128



4. [lonHble KanuTaJbHLIE 3aTpaThl ONPEREJSIOTCA KaK CyM-

Ma CTOMMOCTH O60pYyAOBaHHSA, COOPYKeHHH HACOCHOH CTaHIUH
H BOJOBOJOB:

K = Kos + Ku.c + K,. (62)

§ 32. Onpepenenme 3KcnyaTauMOHHbIX 3aTPaT

CyMMapHble TONOBbIE IKCIJIyaTalHOHHble 3aTpaThl BKJOYA:
IOT MpAMble PacXobl (CTOHMOCTb 3JE€KTPOIHEepTHH, CONEePKAHUE
o0CayXKuBalUlero H aAMUHHCTPATHBHO-YNpaBAeHYECKOro nep-
COHaJla, pacXxoAsl Ha CMa3Ky H OOTHPOYHLIA MaTepHaJs, Ha Te-
KYIUHHA peMOHT W IpPYrHe) H OTUUCJAEHHS Ha KanuTaJbHBIA pee
MOHT M aMOpTH3aLUI0 000pYy10BaHHA.

Croumocrts anekrTposHepruun. J[lNig onupeneneHus GaxkTude-
CKOTO pacxoja 3JeKTPO3HEePruid B CYTKH MakKCHMaJbHOTO BOJAO-
notpebseHus HeoOXOAMMO pacliosiaraT™s CTyneH4YaTbiM rpadu-
KOM paboThl HacCOCHOW CTaHUMH W 3HAaTh Hamopul 1 KIIJI HacocoB
V15 PeXXUMOB COOTBETCTBYIONIUX CTYIIeHeH.,

[Ipurumas pas npocrothl pacueroB KIIJI snexkTpoasurarens
PH BCeX CTYNEHSX MOCTOSHHBIM, NoTpebienne 3/1eKTPO3HEePTrHH

B CYTKH MaKCHMaJIbHOTO BOAONoTpebaeHHs npH OAHHAKOBBIX Ha-
cocax onpenessioT no gopmyJie
n
Q;H,
AP\ L1, 63
10007, - LM 4 (63)

==

rae p — WIoTHOCTh Boabl, P == 1000 Kr/M%; 1, — KIII snek-
TPOABHTraTENs, MPUHUMAEMBIH NPU MOIIHOCTH 3JIEKTPOJBHraTe-
aa: no 10 kBt — 0,85: 10 50 kBt — 0,9 u 6onee 50 kBt —
0,92; Q;, H; u m; coOTBETCTBEHHO, CyMMapHaa nopaua, M°/c,
Hanop, M, ¥ KI1/I HacocoB npu i-i cTynenu; {,— BpeMsa paboThl
B T€4E€HHE CYTOK B PEXHME (¥ CTYNEHH, 4.; N — YUCJO CTYNEHeN.

['010BO# pacxon 31eKTPOSHEPIHH € YUYE€TOM TOTO, 9TO HACOC-

Had CTAHLUHA HE KaXAblK JeHb paboTaeT ¢ MaKCHUMaJbHOH Noxa«
gel, OnpenensioT no gopmyJe

Argn —— 0,85 . 365A- (64)

CTOUMOCTb 3JIEKTPO3HEPTUu, noTpebnsieMoll HaACOCHOR CTaH-
lMed, onpenenseTrca No AEHCTBYIOULEMY I8 NAHHOH 3SHePro-
cHabXKaiolleli opraHusanuu tapudy AByMsa crnocobaMu:

ecsH ofilas NpHCOeNUHEHHAsl MOIIHOCTL 3JIEKTPOABHTAaTEs

nei meHee 100kB:A, To omnata npou3BOAMTCS IO OAHOCTABQY=
HoMy Tapudy (Do cueTuHky):

C, =0dA.on, (65)

rjie ¢ — CTOMMOCTb 3JIEKTPOIHEPIHH 110 ONOCTABOYHOMY TapH-
by, py6./(kBt.u);
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ec/I NMPHCOeIHHEHHAA MOUIHOCTB JeKTpoxBUraTeaell Gosbs

mie 100 kB-A, TO onsiata 5/eKTPO3HEPrHH INPOU3BOAUTCH MO
JIBY XCTaBOYHOMY TapHQy:

C, = MS + 6,Arop, (66)

rne M — ocHOBHad nJjarta 3a rog 3a | kB - A onnaunBaemoii
mouiHocTH, py6./kB-A; S — cyMmapHas ycTaHOBJeHHas MOILU-
HOCTb (HOMUHaJbHAA) TpaHcdopMaTOPOB WM BBICOKOBOJbLTHHIX
ABUTaTEeH H TPaHCHOPMATOPOB (ec/iu HaNMpAXKeHH e ABUTaTeel
coBnafaer ¢ Hanpsaxenvem JIDII), kB-A; o0, — cTOHMOCTB
VIEKTPO3HEPTHH MO ABYXcTaBouHOMY Tapudy, py6./(kBt-u).

[Ipuy pacyerax no ABYXCTAaBOYHOMY TapHdy 3a MOIHOCTH
YCTAHOBJEHHLIX pe3epBHbIX TPaHchOPMATOPOB U BLICOKOBOJIbT-
HBIX 3JeKTPOABHraTelel, oqHOBpeMeHHas paboTa KOTOPHIX C OC-
HOBHBIMH TpaHcOpMaTOPaMH H 3JEKTPOABHTATENIMH HCKJIO-
yeHa, njaTta He B3HMaeTcH.

Tapudb! Ha 37EKTPOIHEPTHIO 3aBUCAT OT 3Heproobecneyex-
HOCTH paydOHa U MOTYT MEHATHCA OT rofa K roay. OpHeH THPOBOY-
g0 A8 Esponeiickoit yuactd CCCP B KypcoBOM npPOEKTE MOXKHO
npuauMath 0 = 0,025...0,035 py6./(kBT-4) o, = 0,004...
0,015 py6./(xkBt-y) u M = 12,8...35 py6./(kB-A).

Pacxoabl Ha CMa3Ky H oOTHpouHbiH MaTepual. DTH pace
XOIbl MpHHUMAIOTCS B pasmepe 3 % CTOUMOCTH 371€KTPO3HEp-

THH.
Cex = 0,03C.,. (67)

CroumocTs Tekymero pemosita. Onpenensercs B BHAE OT-
YU CJIEHUH OT CTOMMOCTH KAamnHUTaJbHBLIX 3aTpaT H NMPHUHHMAETCH
M 31aHUH HacocHbIX cTaHuu# 2,2 %, ans o6opynoBaHHA —
3,8 % u mas tpybonpoBogoB — 1 %.

Takum o6pasoM, CTOMMOCTB TEKYLLEIO PEMOHTA

Crp = 0,038K 06 + 0,022K ¢ + 0,01K,. (68)

3aTpaThl Ha coaepXKanue OOGCAYKHBAOIIETO H AAMHHHCTPA~
THBHO-YIIPaBAEHYECKOro MepcoHana. DTH 3aTpaThl BKJAOYAIOT
OCHOBHYIO H JIONOJHUTEJNbHYI0 3apaboTHyi0 naaTy pabouux,
HENoCPEeACTBEHHO Y4aCTBYIONIUX B OOCAYKHUBAHHH HAaCOCHOH
CTaHLMH, 3aTpaThl Ha paGoTy, BLINOJHAEMYIO PEMOHTHBIMH pa-
GounMH, JOJII0 3aTPaT Ha 3apaboOTHVIO IJ1aTy agMHHHCTPaTHBHO-
yNpaBAeHYeCcKOTro nepcoHana M OTYHWIEHHS Ha COLMAJbHOE
cTpaxoBanue, B kypcoBom npoekTe 3TH 3atpaTtsl C, NpUHUMA-
IOTCS B 3aBUCHUMOCTH OT [IPOM3BOAUTEIbHOCTH HACOCHOH CTan-
LHHH, TO eCTh OT pPa3MepoB NNPOU3BOACTBA.

Ilopawa HacocHoit craH-

MM, THIC. M°/CyT 16 16—50 50— 150 ~ 150
Cg, THIC. pYO. 10 15 20 25
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MeskHe H HeyuTeHHble pacXojbl. ITO PACXO/bLI, OTIAENLHbIMA
MOACYEeT KOTOPHIX Helesqecoobpa3eH BBHJY HX MaJoOro pasmepa
WJIH 3aTPYAHUTEJEH, a HMEHHO: onjara YyoIyr HaHUMaemoro
TPAHCMNOpPTa, OMJaTa OTOMJEeHHs, OCBelleHHS U BEeHTUAAUHU
MOME[lLeHHH, pacXolbl HA cojepkKaHHe yuacTKOB, Ha npuobperte-
HHE UHBEHTaps, PacXolbl 10 TeXHHKe 6e30nMacHOCTH H OXpaHe
TPyda, pacxoisl Ha KOMaHAUPOBKU H T. 1. DTH pacXoasl NPUHH-
MalOTCs B cpeliHeM B pasmepe 6 % obuieit cymMMBl 3KcIJyaTa-
ILHOHHBIX pacxojoB (6e3 yueTa amop TH3aLHOHHBIX OTYHC eHHi)

Cua = 0,06 (C, + Cen + Crp + C)). (69)

AMOPTH3ALHOHHBIE OTYUCAEHHA. DTH OTUUCAEHUSA HAYT Ha
noJsiHoe (WJIH 4aCTHYHOE [TPH Kalu TaJbHOM PEMOHTE) BO3Mell eHH e
3aTpaT, CBSI3aHHBIX C U3HOCOM COOPYXKeHHH H 00OpyIOBaHMS.
Y CcpelHeHHble aMOpPTH3allHOHHble OTYHCJIEHHS IS HACOCHBIX
CTAHUUHA OT CTOHMOCTH KalHUTaNbHBIX BJAOXKEHUH MNPUHHMAIOT
i 3pauui 3,5 %, ana obopynosauust — 12 %, npaa tpy6o-
NPOBOJIOB — R B 3aBUCHMOCTH OT MartepHana Tpy6 (tabn. 3):

C, =0,12K,6 4 0,035K . + 0,01 RK,. (70)
CyMMapHble roIoBbIe 3K CIJyaTalUoOHHbIE 3aTPATh
C=C,+Ceu+t Crp+C,+ Cuu + C,. (71)

§ 33. TexHMKO-IKOHOMMUECKME NOKA3aTeNM
HACOCHbLIX CTaHLLMM

[Ipu BbIGOpe BapHaHTa JIOOGOr0 TEXHUYECKOTO PelleHHus He-
00XONHUMO YYHTHIBATH CTOHMOCTb COOPYMEHHH H MeXaHH3MOB,
3KCI/IyaTallHOHHLIE U 3HEpTEeTHYECKHE 3aTpaThl, CPOK OKylae-
MOCTH.

[Ipu conocTaBJM€HUH BAPHUAHTOB MPOEKTHBIX PelleHHH y4u-
THIBAIOTCA  TEeXHUKO-3KOHOMHUYECKHE TMOKa3aTeJH HaCOCHOH
CTaHLUH.

TexXHHKO-5KOHOMHUYECKHE OLEHKH VyXKe YYUTHIBAJHChL IMpH
pelueHHH OTAeJbHBIX 3alad B KYPCOBOM MNPOEKTE, HalpHMep,
NpH BLIOOpe nUaMeTpa HaMoOPHBIX BOAOBOAOB C MOMOLIBIO 3KO-
HOMHUYECKOTro (pakTOpa, npu BhiGOpe HacocHOTO 060pYAOBaHHS C
[IOMOLLBIO KO3(xpHLeHTa oAe3HOro JeHCTBHA HAaCcOCHOHW ycTa-
HOBKH.

[IpuBenennbie 3aTparhl. B obumieM cnydae NMpPH conocTapJe-
HHH BApHAHTOB OLE€HKA NPOEKTHOrO pelleHHsl CHCTeMbl B Iie-

JIOM WJIH OTAEJNbHbLIX COOPYKEHHH NMPOH3BOAUTCSA MO MPUBEJEH-
HBIM 3aTpaTam.

3 =K/t +C, (72)

5 = BEK 4L, (73)
5 131
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rie K — cymMMa KanuTaflbHBIX BAOXKeHHH; C — roloBLIEe 3KC-

1Jya TALHOHHBIE 3aTPaThl; T — HOPMATHUBHBIA CPOK OKYIlaeMmo-

l
cTH (411 HaCOCHBIX CTaHUMA T == 7...10 net); £ = — — Hop-

MaTHBHBIN KopdPHUuUeHT 3PPeK THBHOCTH.

Hanbonee 3K0OHOMHYHBIM CUHTAETCA BapHAHT ¢ HAHMEHbLUH-
MH NPHUBEJEHHbIMH 3aTpaTaMH

Cebectoumoctb 1 M® nmepekauuBaeMOM BOABL. ITOT [OKA3a-
TeJAb onpeaeasercs no GopMmyJae

i

rie C — cyMMapHble TOIOBbI€ 3KCIAyaTalUOHHbIE 3aTPaThl,

py6.; W — ob6bem pBoanl, NepekauyuBaeMOH HACOCHOH CTaH-
nuer 3a rop, M°,

O =

W == 365 _Q_-I:}?T.Tl‘la_x_ (75)

Kcyr.max ’

3nech Qcyr max — PACYETHHIM PACXOA BOALI B Cy TKH HAHGOJIbILIE~
ro soannotpebaenus, M°/cyT (OPUBORMUTCA B HCXOAHBIX JaH-
HHX); Keyr, max — KO3DPHUHEHT CYTOYHOH HepaBHOMEPHOCTH
BOZIONOTp €6/1eHUs, YUWTHIBAIOIIMHA YKJaaJ XH3HH HaceJeHHud,
pexxum paGoTel NMpeanpHATHH, cTeneHb 6aaroycTpoficTBa 3ia-
HUH, H3MeHeHHe BogonoTp eGJeHus1 no ce30HaM rojia U AHSAM He-
peay; npuHUMaeTcs paBHbiM 1,1—1,3.

KoshbduuueHT noje3Horo HReHCTBHA HACOCHOH CTaHLHH.
ITOT nokasaTeab MNpeacTapBasgeT coO0f OTHOLLEHHE MOoJe3HOH
3HepI'HH, NepefaBaeMol IepekaylBaeMon XUAKOCTH, K 3Hep-
r'HH, NOTpeb/151eMOi 3/1eKTPOABHTraTe/NIMH BCeX arperaTos.

Onpenensiercs 3ToT KO3hdbuiMeHT no ¢y TouHOH paboTe Ha-
COCHOH CTaHUUH

A

113
T!H.E — A ¥ (76)
rie A — daktHueckoe NoTpebeHHe 3J1eKTPOIHEPTHU B CYTKH,

onpepeasiemoe no gopmyse (63); Aws — MoJie3Has SHeprus,
nepenaBaeMasi nepeKkayuBaeMoOH XKHIKOCTH 3@ CYTKH,

Auss = o052 QuH . (77)

[ =]

Beauunnnl, Bxoasauue B dopmyay (77), paccMoTperbl B $hop-
MyJe (63).

Takum ob6pasoM, KypCOBOH NPOeKT 3aBepimaeTcs onpenese-
HHUEM NpUBeLEeHHBLIX 3aTtpaT, cebecTouMocTH | M® nepekauuBa-

eMOH BOJM H KO3(pduuMEHTA (OJI€3HOIO MAEHCTBHA HaCOCHOH
CTaH{HH.



NMPUNOXEHUS

IMpuroncenue 1. XapakTepucTHKH HacocoB THna JI (NpH MaxcHMaALHOM
AHameTpe paGoyero KkoJieca)

[lopaqa

88 18 1 ¥ laSs | 0¥
e | 8 | 4| .22 | &8
Mapxka mpd | A 3 : a0 P
Hacoca 2 Eé'g Q. < = E“ E'g
) A E't:?: = iés A 2 E
f—-‘- = 5 H 'ﬁ § - i E o E g E
= B L I om s = O P4 i mxs = 2
J1200-95 150 42 104 63,5 68 3,3
180 o0 97 2950 68,56 70 2 280
216 60 90 72 67 0,3 (265)
216 60 80 62 76 0,3
J1320-70 250 70 77,0 2950 68,6 78 5 242
300 84 70 73,6 80 4 (230)
330 92 64 774 76 3
150 42 40 24,3 68 7
J1200-36 180 50 38 1450 26,6 70 6,8 350
216 60 34 28,0 72 0,8 (300)
250 70 31 31,6 63 4.6
250 70 o4 50,8 73 5
J1320-50 325 0 49 14560 56,6 76 o 405
360 100 46 60,6 75 4 (360)
400 111 70 102 75 6,4
J500-65 500 139 66 1450 115 76,0 o, 7 465
600 167 67 130 74 3,8 (432)
040 150 94 178 78 4 525
J1630-90 720 200 89 1450 216 81 1,4 (470)
576 160 62 129 77,5 1,2
J1800-57 828 230 o6 1450 162 82 6,2 432
972 270 43 170 77,0 5,1 (355)
300 250 70 206 83 O
J.1250-65 1080 300 68 1450 230 87 4,8 460
1260 350 04 260 88 3,6 (400)



ITopaya & = .
L & d o & é Y
Seg| 8 | % |83 | &3
0 3 o X © & o
o = (283 | 6. | ¢ | 388 | .f
o S8 o= M = 0%28= w3
= | o | B |Bsg| 55| 2 | 2884 2°
s e T |rE8 | =8| 2 | =x2EE| &2
1008 280 135 520 72 4,2
H1250-125 1296 360 123 1450 580 76 3,1 625
1728 430 06 620 69 1,1 (575)
400 110 42 59 78 6,5
11500-36 500 140 39 960 66 81 0,5 525
600 165 35 72 79 3,8 (470)
650 180 30 63,4 84 6
J1800-28 800 220 28 960 70 87 6 460
1000 280 24 79 85 5 (400)
810 225 43,5 110 82 4.8
1 100-40 1170 326 37,0 960 137 86 4.8 540
1350 375 34,5 150 83,5 1,8 (430)
1260 350 25 130 72 6,1
112000-21 1980 550 20 960 140 83 o 460
2160 600 17 120 30 3,5 (410)
1440 400 107 600 70 4 855
112000-100 1980 560 100 970 700 77 4 (745)
2360 650 86 760 72 4
1944 o040 66 400 84 4.8
J12500-62 2448 680 62 960 420 90 3.2 700
2808 780 o7 430 90 1
1340 680 44 290 80 4,2
113200-33 3060 850 33 960 300 90 3,2 550
3600 1000 28 300 36 0,8 (490)
1340 650 81 600 82 9]
113200-75 3060 850 75 960 650 90 3 765
3600 1000 67 700 91 0,1
3600 1000 100 100 89 3,6
J14000-95 4700 1300 90 960 1330 92 0,9 860
5040 1400 84 1450 91 |
1170 325 17 42 79 7
J11250-14 1350 375 16 750 45 82 6,9 460
1530 425 15 50 82 6 (410)
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ITnodoascenue npun. I

[Mopaua . é 3 =9 - )
TIEEERE R
e | e88 | B | 8 |iE2,| e
n E E.% S k= v o T E
4 o | 85g ] B¢ | x E‘ég | &%
~ :..J £ & - :
D = | £ |82 | 5| B | agas| &¢
1512 420 37 180 8 5
712000-3¢ 2016 560 33 730 200  9f 49 700
2304 640 28 950 85 9
1800 500 20 140 78 68
N12500-17 2520 700 17,5 730 170 90 55 550
9790 775 16 200 84 45  (490)
1980 550 45 290 8 4.9
71250045 2600 750 39 730 320 90 45 765
2970 825 34 350 87 |
9736 760 57 500 85 5
113200-55 3600 1000 52 730 550 9l 492 850
4320 1200 44 600 84 0
3960 1100 31 370 85 4.5
715000-32 4680 1300 27,5 730 400 90 35 690
5400 1500 25 500 87 2 (615)
4680 1300 33 540 77 6
116300-27 6120 1700 27,56 730 570 82 4.4 740
7020 1950 22.5 600 78 0.7  (680)
4320 1200 88 1200 85 4.5
716300-80 6480 1800 79 750 1500 92 2 990
7200 2000 70 1750 90 0
3240 900 21 180 87 6
713200-20 3600 1000 18 585 190 90 6 690
4320 1200 16 290 87.5 4 (615)
3780 1050 23 75 78 7
714000-22 4680 1300 18 585 300 82 6 740
5580 1550 15 300 78 3 (680)
3600 1000 56 650 84 572
715000-50 5040 1400 52 600 900 90 48 990
6120 1700 47 000 84 2.2
0 000 2500 36 850 80 4.3
7112500-24 12240 3400 235 485 950 87 33 985
14 980 3800 22 950 84 23 (912

IpumMeyanune B cko6kax ykasaHbl MHHMMAJIbHHE JHAMETDH
pa6oyero KoJ/seca 3aBOJCKOIO H3rOTOBJIEHHH.
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[Tpuaiwcenue 3. XapakTepucTukn NeHTPOSeKHBIX BePTHKANbHLIX HACOCOB
THna B

O ' '
o 2 g 8 2
= %; = El H: iﬂ.‘ = *:E:-; E
Mapka = - E*ﬁ_g_ = g § : 8 & g
SRR IR I
=
= | £ | S5 | 4% | B | EEs | £°
- as oyl - =8 X! M @ o _T-':[E_
I 103 1280 79,5 10,9
600B-1,6/100 1,6 90 750 1520 83 13,7 1 100
1,9 68 1620 17 16 (960)
1,7 107 2080 81,6 11
800B-2,5/100 2,4 90 600 2400 38 14 1375
28 75 2020 8] 15,3 (1200)
4,25 113 6000 80 11
1200B-6,3/100 6,5 95 375 7100 86 14,2 2310
3 78 7900 82 19,5 (1930)
2,8 63 2130 80 12,7
1000B-4/63 3,7 56 500 2320 84 11,5 1365
45 44 2430 80 12,7 (1220)
4,5 63 3500 30 13
1200B-6,3/63 6,0 o3 375 4000 86 11,3 1800
8 40 4200 78 12,5  (1610)
5,8 76 0600 80 lg,?
1600B-10/63 38,0 65 375 6500 80 13,8 1980
105 50 6700 80 15 (1770}
2 45 1120 30 14,7
800B-2,5/40 2,6 40 600 1190 87 12,4 1010
3.4 29 1210 80 15.4  (940)
1,7 33 700 30 10
800B-2,5/25 2,3 28 500 730 86 8,5 1030
2,9 21 750 79 11,1 (940)
6,75 31,2 20380 30 10,2
1600B-10/25 8,75 27,6 250 2750 86 3,6 2010
11,2 20 9770 80  10.8  (1870)

[IppmMedyanune, B ckob6Kax yKaszanbol MHHHMAJIbHblE JHAMETPH
pafoyerc KoJieca 3aBOACKOI0 H3IOTOBJIEHHS,
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ITpunroscenue 7, TpumeHeHHE NMPOTPaMMHPYEMBIX MHKDOKaNLKYAATOPOB npH
BRIMONHEHHH pacueToB B npoekTe «HacocHau cTaHuug»

Hcnoab3oBanne COBPEMEHHOH BBIYHCHUTEJLHON TEXHHKH NMPH Kypco-
BOM IIPOCKTHPOBAHHU MOBHIIIAET TOYHOCTP H CHHXKAET 3aTpaThl BPEMEHH
JJIS MHOTHX TPYAOEMKHX PacyeTOB, MO3BOJNAET YBEAHUHTL YHCJAO BapHaH-
TOB, paccMaTpHBaeMblX B MpoekTe, BbIpAabaThIBAET Y CTYAEHTOB HABLIKH
MOCTAHOBKH M PElIeHHA HHXKEHePHHIX 3aJa4 ¢ nomoulpio OBM.

Muorne safaun npoexkta «HacocHas CTaHUHS» MOTYT pEelIaThCed HA
NOJIYUYHBUINX UIHDOKOE PacnpoCTPaHEHHE MPoTrpaMMHpPYeMIX MHKDOKaJb-
KyJasaTopax Tuma AnekTpoHuka: b3-34, MK-54, MK-56, MK-61 u MK-52,

Huxenpusegennsie NpOrpaMMbl 3aiTHCanbl Ha BXOJHOM fISHIKE MHKDO-
KalbRyaAAaTOpa JnekTponHka Db3-34. C nomouibio COOTBETCTBYIOUHX CHM-
BOJIOB O\MHAKOBLIX KOMaHJ MpeACTaBAeHHbLIE NPOrpamMmel JIETKO NepeBOisTs
Csl Ha A3LIK MHUKPOKAJALKYJIATOPOB Duaekrporuka MK:

B53-34: HI1 [1 &s 4 A B C IO arcsin
MK :Ilf->x x—I1 & Bt a b ¢ d sin~]

ITna nNonnL3oBaHHA (IPHBEAEHHBIMH NPOTrPAMMAaMH IOCTATOYHO, YTOOK
PACUeTYHK YMeJ BBOAMUTHL NPOrpamMMmbl B MEKPOKAJIbKYJATOD.

Crnenyer moOMHuTHL, YTO NpH BBEJEHHH B PEKHME NpPOrpaMMUpPOBANHA
OyepeqHOrO Lara NpOrpaMMel, NBY3HayHOE YHCJIO B JeBOH 4acTH HHAHKA-
Topa 0003HauyaeT KoJ BBOAHMOW KOMAaHIAbl, a8 ABY3HauHOe QHUCJO B mparof
yacTH HHAHKATOPA — HOMED CJEAYIOWEro U1ara nmporpammel.

IIpuBOsuMBIe HUXKE mporpaMMmiu: «llepeMblukar, «llapaGosas, <O6T0Y-
ka I», «O6trouka 11», «CoBMecTHana paboTa HACOCOB H BOAOBOAOB® H «OGTOY-
ka III» moryr 6mTh MCNONB30OBAHH B KYyPCOBOM NPOEKTHPOBAaHHH.

«Mepembiuka»

[lporpamma npeAHasHaueHa AJA BblyHC/ACHHA THAPABAHYECKHX NOTEPh
NpH aBapHH B CHCTeMe JBYX BOLOBOJOB OIHHAKOBOTO NHAMeTpa ¢ mepemnry-
kamMu, Ha yuyactre aauuoft /[y, pacxon  mnopaercsd mo ABYM BOXOBONAM,
a Ha yvyacTKe, LAHHOH [, — no oguoMmy (puc. 1).

PexoMmeupnyercss HCMONL30BATH MPOTpaMMy NPH  MOCTPOEHHUH XapaKs
TEPHCTHK BOJAOBOJOB,

Pacuernbie popMyan:

v;
hoy == Migly 4 Migly 4§ -:.;E- ’

A, C \m
e —_ d"‘+‘] 2
I 28 [(A“+ v) m

rie R, — cyMMapuble NOTepH Hanopa B HAaNOpHBIX BOAOBOAAX, M; M —
KODOULHEHT, YYHTBIBAIOIIHH MeCTHHIE fIOTEPH B HAMOPHHIX BONOBOAAX,
npHuuMaemsll 1,056—1,2; { — ruapaBianyeCKUH yKJIAOH; [ — NJIHHA yuacTKa,
M; { — cymmapubiA KO3PHHUHEHT MECTHOIO CONPOTHBAEHRA B NMepeMbiuKe,
npHHAMaeMblfl { = 3; v — ckopocts B TpyOonpoBone; g = 9.8 m/c?; d —
pacyeTus BHYTPeHHME HIuamerp Tpy-
GonipeBONA, M, NpHHUMAEMbBIH O Taba. |;
Ai/2g, Ag, C B m — KOHCTAHTHI, NPHHH-
MaeMele 10 TalJa. 2; HHAEKCH yKajnBaloT,
KaKOMY YUYacTKy COOTBETCTBYeT BeJHUK-
Hel 1, I, v,
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[loche BBepewus B nporpammy pacueTHBle BeAHUHHH pasMelnaiTcs
B PDErncTpax HaMsrH CJAeAYIOWHM O6pa3oM:

m=PL;, A =PC A/2g=P3; C=PA; A/2g=P9;, C =PS§;

cueTyuk = PO.

Tabauya 1. PacyeTHnie BHYTpeHHHe NHAMETPW TPyOONpOBOAOB AR onpe-
RENEHHA THAPABJHYECKHX TNQATEPH, M

——_—___-_———-—l——-#——ﬁ.—_.—.__.___

TpyOni
YcnopHbIH - —
IPOXOA, TAIbHLIE AcGeqTo- ene30- . "
MM CBB’L‘;*;TEE' Uyryunele | jementhble gg'muu hle | ﬁJI:?]CI:hTs Y
____"__‘-—-___——hh———l—l-n____-_-
60 0,064 — — — 0,041
80 0,095 0,083 ~—— — 0,073
100 0,114 0,102 0,1 e 0,09
150 0,158 0,152 0,141 —_ 0,13
200 0,209 0,203 0,189 — 0,163
250 0,26 0,253 0,234 — 0,204
300 0,311 0,304 0,279 — 0,279
350 0,363 0,352 0,323 o 0,315
400 0,412 0,401 0,368 — 0,353
450 0,466 0,451 e — 0,399
200 0,016 0,501 0,456 0,5 0,461
600 0,616 0,6 — 0,6 0,581
700 0,706 0,699 — 0,7 e
800 0.804 0.799 — 0.8 .
900 0,904 0,899 — 0,9 —
1000 1,004 0,998 — l —_
1200 1,202 —_ —_ 1.2 —
1400 1.4 — -— 1,4 —_
1600 1,6 — — 1,6 —

Tabauya 2, 3nayeHHs KOHCTAHT B dopMysax AJS FHAPABIHYECKOro pacueTa
TpyOONpPOBOAOB COTRACHO HOPMAaTHBHLIM TpebopaHusam (3]

i
1000/ |

A

1
Bug Tpy6 A, 1000 2_3 C

-
2

Hosule cralbHbie ¢ Ou-
TYMHEIM 32IHTHLIM [O-
KpbiTHEM HJAR Ges Hero 0,226 1
HoBule yyryHHple ¢ Ou-
TYMHBIM 3AUHTHLIM NO-
KpeITHeM HJH 6e3a nero 0,284 |
HeHoBrle cTaNnbHBIE H He-
HOBHle YyIyHHble ¢ OH-
TYMHEIM 33IHTHBIM 10K~
KPEITHEM HJIH Oe3 Hero:

v < 1,2 Me 0,3

v>= 1,2 we 0.3 H

0,81 0,084 1,79 1,9 5,1

0,734 2,36 1,79 1,9 5,1

151



AcBecTOLeMeHTHBIE 0,19
iene306eTOHHEIE BUOPO-
FHAPONPEecCOBAHHLIE 0,19
JKenelobeTOHHbBIE  LEHT-
pudyrHpoBaHHble 0,19
Crasbnbie W 4yrylHEE C
BHYTPEHHHM [IJ1aCTMac-
COBbIM HJH [OJHMepIle-
MEHTHBIM NOKPLITHEM,
HAHECeHHBbIM ULEeHTPudy-
TUPOBAHHEM 19
[I1acTMaccoBhIe 0,226
CTekAdHHe 0,226
[iporpamma
[ar 00 0l 02 03
Komanga HUII7 Fx® Frt
Kon 67 22 13 20
[ar 10 11 12 13
Komauma X 2 < 2
Kon 12 42 14 02
[Iiar 20 21 22 23
Komanga -+ < Fx3 WIl4
Kon 10 14 22 64
Iiar 30 31 32 33
Komanna O . 3 —
Kon 00 0— 03 11
Hlar 40 4] 42 43
KomManna — Fx<<0 67 FO
Kon 11 SE 67 25
[lar 50 51 52 03
KoMaknia s : HUIIC +-
Ol 14 13 6 10
HET 60 61 62 63
Komaupa FO HII7 : X
Koz 25 67 13 12
{l11ar 70 71 72 73
Komanna Fx?2 X <3 HI18
Koxn 22 12 | 4 68
Liar 80 81 82
Komaupa KIIO bI1 79
Kox LO 5l 79

1

1
1

O OO

= 2 i

Bua Tpyo m ‘ Ag lﬂﬂ{]%' C

I1podoascerue maba, 2

] ?

1,85 4,89

1688 1,85 4,59

1,486 1,85 4,89

1,85 4,89

1.052 1,774 4,774
1 144 1,774 4,774

1000K

0,561 3,51 1,18

0,802 3,51

0,706 3,51

0,561 3,51 1,18

0,685 1

0,745 1
04 05 06 07
- 4 X [111
13 04 12 53
14 15 16 17
: [ 27 HUIT5
13 53 27 65
24 25 26 27
X 4+ CIl 4
12 10 50 OE
34 35 36 37
Fx=043 FO 1
HE 43 25 01
44 45 46 47
UIIB & Fx2 X
el 14 22 12
54 o5 Hho6 67
Hnn7 - Ul <
67 13 6 14
64 65 66 67
HUII3 X B/O FO
63 12 52 25
74 75 76 77
BIl 50 1 4
ol 50 Ol 04

08 09
27 HII6
27 66
18 19
X WIl2
12 62
28 29
&+ UINA
OE €r
38 39

: 2
0— (2
48 49
s HIIA
14 66—~
b8 59
Fx¥ <
24 14
68 6Y
M9 &
69 14
78 79
[0 /I
40 50

Uncrpykunsa. 1 — nyHkT, AeficTBHe — epeXoj B peXHUM NporpaMmis
pOBaHHUA; HaXumaeMmsle knasuwin — F [1PI'; na nuugukarope — (00).

2, BBon nporpammul; mo TeKCTy MPorpaMMmbl.

3. Tlepexon B peXHM BLIYNCAEHHH;

4, OOpameHHe K BCNOMOraTenbHOH IIporpamMe BBoJa HCXOAHbLIX

nandeix; BIT 76 C/T1; (14).
152
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5. Beor ncxoansx maunbix; m C/I1 4, C/11 A,/2g C/T1 C C/T1 A,/2g

C/M €’ C/M d C/M 1, C/N 1, C/T1 ¢/2g C/TT M C/T1; (M).
6. O6pamenue x nporpamme, cyer; B/O Q C/T1; (hy); {v*/2g = PXI.
lpumeuvanns. |. [lpn BuiGope K03PPHUHEHTOB AMS HEHOBHLIX CTaJb-
HBIX H 4yTYHHHX Tpy6 MpOrpaMma yuHTLIBaeT yCJAOBHe v << 1,2 M/cH v >

> 1,2 w/c. Koapduumentss A1/2g B C’ COOTBETCTBYIOT YCJAOBHIO U >

= 1,2 m/c. [ina apyrux tpy6 Bmecto A,/2g u C’ caepyer BBecTH 110608 Unc-

J10, Hanpumep, yKe HabpanHoe Ha unaukarope C.

2. Pacxon Q ciexnyer noacrasadth B M3/c. [Tocie onpefenenua norepb
IJad TepBOro pacxofa Ajad BCeX JAPYrHMX pacxofoB NMOTepPH BHIYHCAAIOTCA
TOJBKO C NYHKTa 6.

3. llo namHo#i nporpamme MOXHO ONpefeNATb MOTEPH AAA OAHOIO
({y = 0) u ana aByx BoRoBOAOB ([, = 0). 14 Toro yto6bl HCKAYHUTL MO-
TePH B MepeMbluke, rocje BHIYHCJAeHHA &, HeobGxopnmo Habparb FBx—;

MoTepH B BOAOBOJAX OYAYT Ha HHIAMKATODe.

4, Jlns nonyyenus 1000 neo6xoanmo sagath I, = 0, [, = 1000 u Hc-
KJIOYHTh NOTEePH B MNMepeMbluke.

KomMmenrapud X mporpamme. Illaru 00—06 — Bbiunc/aenHe CKOPOCTH
Ug ; 07—10 ¥ 15—18 — BbuMc/eHHe noTepb HA BTOPOM W MNEpPBOM YyacT-
Kax BoAoBOAa; 21—23 — onpejeneHne noTepb B fepeMbiuke. BHuHCaeHHe
THAPaBJIHYECKOTO YKJOHA BbiJlefleHO B MOAMporpammy (ularn 27--79).
[IpH3HakOM HEHOBLIX CTAJbLHLIX H YYI'YHHBIX TPYG CAYXKHT YCJIOBHe M =
= (0,3. BJok-cxeMa ajJropurma NnpHBeJeHa Ha pHC. 2.

Kourpoabuwit mpumep: m = 0,3; A, = 1; A;/2g = 0,000912; C=
= 0,867; A,/2g = 0,00107; C' = 0; d = 0,3; 1, =1000; I/, = 1000; {/2g =
= (,153; M = 1,1; Q= 0,1. Peayavratr BHUHCJeHuUH h, = 14,397...
Bpema cuera 33 c,

«IapaGona» (pna B3-34 u MK-54)

[IporpamMma npepHasnauena A5 onperedeHus Ko3QPHIUHEHTOB Qg ,
a; H Gy aHAJUTHYECKOTO BblpaxkeHHMs Hamopa Hacoca.

H = a;+ a,Q + a,Q*

ABropnt nporpamMmsl — A, liBerkoB H B. Enanuenkos.

AHa1MTHYeCKOe BhIpaXXeHHe CTPOHTCHA MO 3HAYEHUAM KOOpAMHAT Hj
H (J; HeCKOJBLKHX TOYEK B npefenax padoued 30HLI XxapakTepHCTHKH. [lo
nporpamme onpenendioT TakHe 3HaueHHd KO>PHHUHeHTOB @y, @y U Qay,
MpH KOTOPHIX CPeJHEKBaJAPaTHYeCKOE€ OTKJOHEHHE HAMOpPOB B 3THX TOUKAX
OoT napa6oasl OYAeT MHHHMAaJbWbIM.

ITporpaMMa MoXeT HCMOJNL30BAaTLCA H LIS HaXOXKIAEHHS KO3PPHUIHEH~
TOB B aHAJIHTHYECKOM BbIPAKeHHH MOIHOCTH

N = b, + 6,Q + b,Q°.

HocTarounas TOUHOCTbL onpefeneHuss KoappHuHeHTOB OfeCreuHBaeTCs
npH o6pabGoTKe nporpaMmMod 3—8 Touex.
Jra H NOCcJaeiyiomye nporpaMMbl TIPHBOASATCA B 3aNHCH TOJALKO

koMauy (6e3 KOJOB) Mo AecATh B CTpOKe, Hlar KOmMaHJAH Omnpefetfercs 0o
ee MeCTy B 3allHCH,

Iporpamma
KHOIT /T 12 = 13 | 2 no KHUIM4 4
11 M3 1NII 14 0 KHUIIO + KIT} & HI13
X FL1 14 3 [11 Hii2 B/O 8 6 [
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UMA WM9 HMN9 Uns - Mne KOOAT W4 WNB
WUM2 UMA KOOANB  Fx® ML —  HWNA HUIA
Urs N3 KOMATI4 HMOe M2 UN5 KIONDQ 6

UN7 W3 UNS KOO WUIe UNB X 2 »

500 (O MO WNB KOOI UMt i W5 M8
: M2 MOl KOO M03° UNO - X — TIC B/O
| 9 MO Cx KIA FLO 91 ¢/

Huctpykunsa. 1—3, To xe, uto B nporpamme «[lepeMuiukan.
4. O6paileHne K BCNOMOraTe/JbHOH nporpamme urd ofHyJdeHud perH-
crpoB 0—11; BII 90 C/TT; (0); Bpemsa cuera {, = 12c.
5. O6pamenne K ocHoBuo# nporpamme; B/Q C/T1; (0).
6. Beog n nap xoopaunat; Q4 Hy C/TI Qu4 Hy, C/Tl... Qu 1 Hp
C/T1; (H,); Bpema ofcuera KaxJofl naph fo &~ 23 c.
7. Buuncaenne xosbbuumenton; BIT 27 C/MI; (a,); a, = PC, a; =
= Pl, q,= PO, f. &= 30 c.
l'; HMeuaHHe, PasmepHoctn: H, M, Q, mM3/c; a,, M; @y, ¢/m?
a,, c3/mb,
2 Kommentaprét K nporpamme. Ha marax nporpammm 01-—26 ¢ BBOAOM
KaxJoH mapbl KoopavHat (;, u H, BbLIUHCISIOTCHA C 2.0 EQQ. EQ"a
{ i yMMH Q;! L? [?

3Q%, TH,: 3Q.H SQ;H, W onpefeafiercs UMCIO BBefiennbix nap. Ha

luarax 27-—389 pemlaercd cHcteMa Tpex JHHEHHBLIX ypaBHeHHH, KOapbHIH-
EHTAaMH KOTOPBIX ABJAAIOTCH OMpejeJieHHble Bolille CyMMH. KO3ddhHUIMeHTH
Qy, Q1 H Q3 SABJAAIOTCH KOPHAMMH pelllaeMOi CHCTEMEI.

,4; Hﬂ — 52;

Konrpoabhbit npumep: Qp = 1; H;= 56; Q=1
Qs == 1,7; Hg= 47. Pe3yJbTaTul BHuUHCTeHHE: @, = 52,6665037; a, =

== 12,859671; q, = —9,024745.

«006Touka I»

Onpegensiercd JAnamerp ofrtouennoro pabouero xodeca D 4, MM,
fipi KOTOpOM XxapaKTepHcTHRa Hacoca H g = f(Q,s) DpOXOAHT uepes
3aflaHMyio Touky A ¢ xoopannaraMu Q,u H,.

Pacyernnie GopMyasi. B saBHCUMOCTH OT SH-HIIEHJH KO3phHIHEHTA
OLICTPOXOAHOCTH
V Qp

ﬂS = 3,65]'1 H:;;‘
pelilaeTc OAHA H3 CHCTEM YpaBHEHHI:
npu  ng < 150 mpH ng > 150
H=ay+aQ+ a,Q* (H=a,+0Q+ a,Q
H 4 H 4
H' = ——— 2 H =
& Q Q. Y

B pesyabraTe peilleHHA CHCTEMB! OTpefedsieTCs Hanop B PexHMHON
Touke [ g XapakTepHCTHKH Hacoca NpH HeoO6TouenHoM paboueM KoJjece,

HHamMeTp o6TOUeHHOTO paboyero KoJeca BHIUUCASETCA No GopMyJe

HA
Dﬂﬁ= I/ H '
E
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B uyHC/aI0 HMCXOAHBIX JaHHBIX BXOAAT XapaKTePHCTHKM HACOCA: YACTOTA
Bpamlents n, o6/MHuH, nojava Qp, M3/c, u Hanop nacoca Hyp, M, B ONTHMA/b-
HOll peXXHUMHOH TOYKe, AHameTp pabouero Koseca D, MM, KO
onpelediomMe XapaKTepHCTHRY: @y, M; @y, ¢/M2; aq, ¢2/M5.

KoshbduuueHTs caelyer BHYHCIATL 0 MPOrpaMme

npHHUMATL no Tabi. 3.

Tabauya 3. Mapamerpnl aHAJUTHUECKHX XAPAKTEPHCTHK BOJOIPOBOAHLIX

HACOCOB

e

Mapka Hacoca

K8&8/18
K20/30
K20/18
K45/55
K45/30
K90/85
K90/55
K90/35
K90/20
K160/30
K160/20
K290/30
K290/18

600 B-1,6/100
800 B-2,5/100
1000B-4/63
1000B-4/100
1200B-6,3/100
1200B-6,3/63
J12000-21
J13200-33
J15000-32
J1320-70
J1800-28
J11250-65
I11000-40
J11600-90
112000-34
J12500-62
J12500-45
J13200-75
J13200-55
J14000-95
115000-50
116300-80
J1200-95
T1200-36
11320-50
J1500-36
J1630-90
11500-65

156

YacTtora
BpauleHus

pabouero
KOJleca,
o6/MHH

2900
2900
2900
2900
2900
2900
2900
2900
2300
1450
1450
1450
1450
600
000
363
200
375
375
960
960
730
2950
960
1400
960
1450
730
960
730
960
730
960
600
750
2950
1450
1450
960
1450
1450

J HameTp
pabouero
KoJieca,

MM

128
162
129
218
168
ol
213
174
148
328
264
315
268
1100
1360
1450
1185
2000
1800
460
000
690
242

460
040
040
700
700
765
760
860
360
990
990
280
350
405
025
020
465

21,7
36,0
22,1
65,8
38,5

100,6

67,3
41,8
29,0

3ppuIHeH T,

«[lapaGona» Hiu

498 000
175 000
124 000

o6 000
o0 000
23 700
21 700
12 400
13 700

39,3
25,2
36,9
24,3
76,7
78,2
43,8
51,8
115
74,8
26,1
38,3
36.3
92.6
34,2
76.5
47.3
107,3
46
75,2
55,3
92,2
67
118,2
62
98,8
121
42,2
61,7
47.8
100,4
80,7

2970
2590
1290
913
11,8
4,12
1,02
1,04
0,676
0,412
17
7.8
5,18
3300
129
100
83,5
88
40
30

23,6
15
16,7
0,26
6,14
9600
2860
1570
484
286
340



[Ipodoascenue maba, 8

YaceToTa

BP3ILCHHUA 'H‘I?METD
MapKa Hacoca pabouero p;ﬂ;;:am Qg, M —@Qy, C%/MB
KoJieca, MM
o6/Muu |
H800-57 1450 432 68,8 258
J11250-125 1450 660 150 220
J12000- 100 970 855 121 75
116300-27 D85 740 26,7 4,87
I112500-24 485 085 34 0,84

Ilpameqanue Kospdunuentsl a, u @y BeldHcaeHs E, A, Ilpe
repom [11].

Touka A sapaerca pacxogom Q,, M%c, u Hanopom H 4, M.

Hcxoanuie nanHble 1oc/je BBEAEHMS HX B NPOrpaMMy pasMemialoTCs
B PErHCTpax namMatu caedyiomum o6pasom: Q, = P, H, = PC, n = PB,
D =PA, qy=P9, a1 =P8, ay=P7, Q4= P6, H,=P5, &2 = P4,
3,66 = P3, 150 = P2, cuetuug = PO.

3Aech &€ — 3allaBaeMas TOYHOCTDb onpefesnends H . 119 npakTHYECKKX

pacueToB AOCTATOUYHO MpHHHMaTh &2 = (0,001,
B npouecce cyeTa YacTb PerHCTPOB HCMOAbL3YeETCA INA COAepKaHHA

APYTUX BeJHUHH: HAJ'Qi == PO, H,/Q, =PI, H— H' = P3, AQ = P6,
ne = PB, H=PC, Q= P/

3neck Q, Hu H' — Texymue 3HaueHHs pacXOAOB M COOTBETCTBYIOMHX
HM HANMopOB NpH peLIeHHH CUCTeMb YPABHeHHH MEeTOLOM MocjeJoBaTe bHbIX
npuOanxenn; AQ — H3MeHeHHe pPacXofia B NPUOIHKeHHAX,

Mpumedanun, Hy, M, u Qp, M¥/c, NPHHUMAIOTCS N0 0603HAUEHHIO HACO-
COB; Ajs HacocoB THMa Il Q, npHHMMaercA PaBHLIM NOJOBHHE 3HAUYEHUS
nojpauu, BXoadmero B o06o3naueHue Hacoca. Hampumep, 1aasa Hacoca
J13200-55 : Hp = 55 M, Qp = 3200/(2 X 3600) = 0,444 m’/c.

Ilporpamma
3 r4 : UNC Fx' F -5(!- NI Fy— X
MIIB X WN3 X TB M5 W6 : 1 U5
U6 Fx? - no wne Ig une 2 - 16
ML W6 4 MO Fx® U7 X WO WS X
Mo + -+  WOB UN2 —  Fx<0 68 FO  IIC

UMM Fx® HUIIO X — 3 Fx# Hil4 — Fx<<0
79 HIS HIIC Fy— HIIA X C/1 FO [1C
hnag wuin X bII o4 I3 Fx<0 30 AL HII6
— [ urie 2 - [16 bll 30 ] 4

[10 C/I1  KNO BIl 91

Huctpykuua. 1—3. To ke, yTo B nporpamme «llepeMbiuxan.

4, O0pamenHe K BCMOMOraTeJbHOH TPOrpaMMe BBOJAa HCXOJIHBIX
nanubix; BIT 88 C/IT; (14).

5. BBop mcxoznwelx pawuwix; Qp C/M1 Hy, C/I n C/TT1 D C/T1 a, C/M
a; C/Tl a, C/11 Q , C/TT H, C/TT €2 ¢/ 3,65 C/T1 150 C/1T; (150),

6. Obpamenue K ocuoBHo# nporpamme; B/O C/I1; (D).
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Kommentapuit K nporpamme. Pe- 4
teHHe CHCTEeMbl YPaBHEHHEH MeTOAOM H{a)
NI0C/IeA0BaTebHLIX NPUGIHXKEHHH CO-
CTOUT B TOM, HUTO MO HEXOTOPOMY pac- |
xoay Q Buiuucasorea nanopsl H u H', |
Ecau H — H' > 0, pacxox yseJu-
ayBaercd Ha AQ H BHIYHCASIOTCA HO- |
Bhie 3HayeHusl Hanopos. Eciun H — - |
— H' << 0, pacxoj yMeHbllaeTcd Ha W)
AQ, AQ ymenniraercss B 2 pasa, 3a- 1
TeM PACXOJ YBeJHUHBaeTcs Ha HOBOe
gHaueHue AQ M BhluHcJeHHe HaANoOpoB
npojomxkaercd. Ecan (H— HY)*<€e?,  pue. 3
TO nNpHOJHUXKEeHHS  npeKpallaloTcd,

H porpamMma nepexofut K onpenenenuo D . IlepBuie Boiunclerus npo-

H3BOASTCH NpH 3HauenHax Q = Q4 u AQ = Q,/2. Famenenne pacxonos
Q B nponecce NpUOJHIKEHHH NMOKA3aHO Ha PHC. J.

Koutpoabumit mpumep: Qp == 0,166, Hp = 65, n = 1450, D = 460,
ay = 76,5, = 0, a, = —100, Q, = 0,34, H, = 48, &* = 0,0001. Pe-
syJpTar BHuHCAeHHH: D o = 405,88452, Bpems Cyera f, & 2,0 MHUH.

=
Q2

«00Touka 1l»

Onpenesnenne xaparkTepucTHkH H g = [ (Q_g) nacoca ¢ jguameTpom
ofToueHHOro paboyero xoneca D s MO XapaKTePUCTHKe Hacoca ¢ paGoyuM
KoJIecoM D).

Pacyetnnic ¢opmyan. B 3aBUCHMOCTH OT 3HaueHHs XO03dpHIHeHTa
ORICTPOXOAHOCTH
VQ

onpefenserca pacxon B PEeXHMHOH TOYKe XapaXTEePHCTHKH HeoOTOUeH-
HOro pafouero Koseca, COOTBETCTBYIOMEH TOUKe C pacxoioM @ g obroueHs

HOTO KOJIeCa HacocCa;

mpH  Ng < 150 npu  ne > 150
D D \2
Q=0 ; Q=1Q ( y
o6 Dnﬁ ob DD!‘S

Hanop nacoca ¢ o6ToueHHBM paGou4HM KoJeCom onpefenserca no dop-
MyJie

Dﬂﬁ g
Huﬁz(ﬂu"l"alQ'I‘aﬂQﬂ)( D ) ’

Ycaosuble 0003HaueHHs Te Xe, UTO B NpeAnfyinell nporpamme,
Hcxonnele AaHHbe nocje BBeleHHS HX B TporpaMMy pasMeliaroTcs
B perucTpax maMaTH caelywomuM ob6pasom: D g = P, Q, = PC, H, =
= PB, n=PA, D=P9, q,= P8, ¢ = P7, a,= P6, 3,60 = P5,
150 = P4, 0,75 = P3, Q= P2, B pernctpax PO u Pl — cueruuxH.
D
oh

L)

B npouecce cuera sachnaerca: Q = PC, ng = PA,
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Miporpamma

12 Urig U9 ¢ I13 : HUITA UI14 — Fx<0
31 Fo TIC UG Fx* U6 X UTIC UIl7 X
HUI8 - -+ U3 Fx2 X U2 < C/IT BN
00 Fo HII3 : BIl 12 1 4 [10 1

i

I M Cc/mm KMo FL1I 42 HI13 UIIB FxY F-{

HUIIC Fy— X HITA X HI15 X [TA BIT 28

Uucrpykuud. 1-—3, To xke, yro B nporpamme «Ilepemeiukas,

4, OfGpameHue K BCNOMOraTeJbHOH TMpOrpaMMe BBOJA MCXOJHHRE
naunnix; BIT 36 C/TI; (11).
5. Beoa mexommsix aanmbix; D g C/TT Qp C/TT Hy, C/I1 n C/T1 D C/TE

ay C/TI ay C/TT ay C/IT 3,65 C/T1 150 C/T1 0,75 C/T1; (ng).

6. Pacuer H_g; Qo6 C/1T; (Hg1); Qug; = PVY; Bpems cuera {, = 8,

Mpumewaunda. TlopAnok komaui B 0.6 MOXeT Obith MHBM: Q,q BO
C/IT unr B/O Qg C/TI.

Jina pacuera xapakTepHCTHRH f g = [ (Q,s) MOBTOPAKOTCA KOMaHJbl
n. 6 npu pasanynbx Q ;.

Haq pacdera XxapakTepHCTUKH NpH JPYroM sHaudeHUH OOTOUYeHHOro
IHameTpa D;ﬁ nepej BHINOJTHEHHeM M. 6 3HaUeHHA STOro AHaMeTpa Heolxo-

JAHMO 3acyiath B peructp .

DTHM cnoco6oM MOXKHO Nopo6paTh HeOOXOAHUMBLIE auamerp ofroued-
Horo palouero Kojaeca (pHc., 4).

Koarponsuniii mpumep. D = 406, Qp= 0,166, Hy, = 65, n=
— 1450, D = 460, g — 76,5, Qy = 0, iy == “‘-100, Qﬂﬁ = (], PEBYJIB‘
rat pacuera: H _g = 59,59,

«CoamecTHas pafoTa HacOCOB H BOROBOROB»

[Tocrpoenue rpadNKOB COBMECTHOR paGOTHi HACOCOB H BOJAOBOACE U OMN~
pejeseHde peXUMHBIX TOueK (puc. D).
Pacuerunie ¢GhopMyanis

Zh
H,= Hy,+4+ ML -%(E—(-—g_)ﬂ b Q2 Q2
H.C

Puc. 4 Puc. 5



rie H,— nanop B TpyOonpoBoxe, M; [, — CTaruyecKui Hanop, M; M —
-Kuagp(pﬁuueufr, quThlBammHﬁ MECTHBIE MOTePH B BOAOBOjAX, NpHHHMAac-
Meiit 1,06—1,2: L — JjiWHA BOZoBONA, M; d — pacueTHbIH BHYTpEeHHHH
AHaMeTp TpyOonpoBOAa, M, NPNHUMAaeMbllt nO Tada. 1; Q — pacxon, m3/c;
K, p u n — KoHCTaHTHI, onpefeiseMble N0 Taba. 2; T — YHCJI0 HHTOX BOJO-
BONOB; Zh — cyMMa I'HpaB/JHYeCKHX NoTepk B HACOCHOH CTAHUUH H B BO-
JoMepax NpH nojaue pacxonaa Q. ., M; Q. , — pacxoj, Npu KOTOPOM Omnpe-
Jesensl NOTepH B HACOCHOH cTanumuM, M%/¢; Hy — Hanop HacocoB, M; aj,
0, 0y — KOXPOUNNCHTH!, CNPLALAAIONINE XAPAKTEPUCTURY HACOLA; BHIYNC-
aAsioTes no nporpaMMe «[lapaGosnas wau npHaMMawTca no taba. 3; H —
YHCJ0 HAaCOCOB.

CHcrema pelraercsa MeTOAOM nocliel0BaATE/IbHBIX anGJ]H}KEHHﬂ, O U=
canHbM B nporpamMe «Oorouka I»: AQ — M3MeHeHHe pacxo/a, M3/c; & —
TOYHOCTb pellleHH# CHCTEMbl OTHOCHTeabHO f.

[Tocsie oKoHUATEJIBHOIO BBOAA UCXOAHBIX JaNHBLIX H BRLIMOJHEHHS pacs
YeTOB MOATOTOBHTEABHCTO HHKJAA PETHCTPH NAMHATH 3anojJugiloTCd  Caeily-
lomHuM obpasom: @ = PII, a; = PC, a3 = PB, n= PA, g2=P9, Q=
= P8, AQ=P7, Q/n wmm Q/r=P6, n= P5, 1= P4, H,= P3,
*h/Q2, = P2, MLK/d’ = Pl, H,;= PO.

Tiporpamma

U6 WM8 FxY F-}%— W7 MIOA W9 X X X
111 Uric UrnB Fx: 12 C/rT 2 . 7
Wrg TIifl 57 Mo urs I 73 - A Fx2
umne —  /—/ Fx>=0 38 UITIO HUII8 C/IT & Fx<0
47 R Uiy - 1R BIL 20 g Uy —
118 U7 2 : [17 bIl 41 HUIl4 [16
WUIis HUIe Fx¥Y UL X U6 Fx? U2 X UMns
-+ -l B/O UITA - [16 Fx2 HUIIB X HI16
e X U - B/O 119 C/I1 KIN9 BII
87 I 4 o C/II  KIIO BII 94

Huctpykuua. 1-—3. To xe, uro B nporpamme «llepeMriykas.

4, O6paienye K BCIOMOTaTesIbHOM mporpaMme BBOJA MCXOAHBIX AaH-
amx: BIT 91 C/TT; (14).

5. BBox meppoil rpynns ucxoxusx AaHubix; C/I1 Th C/MN Q, . C/1T;
MCI/TI LC/T1dC/M K C/TT p C/TY n C/T1 T C/TY H,y C/1T; (H,).

6. Tloarorosurensunifi nuxa; B/O C/TI; (Eh/QE_E_).
7. O6pamenue K mporpaMme BBOAA HCXOANHX AanHmx; DIT 91 C/IT
(14).

8. Beog B'm(%?ﬂ rpynnsl #cxofunx pauuwx: aq, C/T1 a4 C/T1 a, C/TL
# C/T1 &2 C/T1 Q C/TT; (Q).

[Tocse aToro pewaercd ofHa M3 3ajay, NpABefeHHHX B 0. 9, 10 u 12,

9. OnpeneseHde peXHMHBIX TOYeK COBMeCTHOH paboThi HaCOCOB H
BofoBosioB; BIT 17 QII8 C/TL; (Q,); Hy = PY; f. =~ 350 c.

[Tpu onpeneseHUH pesKUMHBIX Touek (b, B, I, ...) ¢ Apyr'HMH 3HaUeHH-
AMH Ilij 1;1 T mepep BhoJHeHHeM KoMaHp N. 9 sacunaior Q = P8, 1= P4,
H = PA.

10, Ob6pamense X MoAnporpaMMe ONpeAeJerHs XapaKTepHCTHK napaJ-
NeAbHO COeXMHeN KX Tpy6onpoBosos Hy = [ (Q); BI1 86 57 C/TT; (57).

1. Boiuucnenve Hpy; @ C/T1; (Hpi); Bpema cuera £, = 9 c¢. Has
oripefesieHUs1 Ay NPH APyTHX 3HayeHUAX @, NOBTOPAIOTCA KOMaHAw! o, |1,
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12, O6pamenne K MnoanporpaMme ollpejaetieHHf XapaKTepHCTHK IIa-
pajJIeibHO COEAMHeHHBIX HacocoB Hy = [ (Q); BI1 86 73 C/I1; (73).

13. Buiyuciaenue Hyi: @y C/T1; (Hy;); Bpems cueta f, = 8 ¢. s
Boluucaenuss Hygj Npy APYTHX sHaueHHAX @ MOBTOPAKTCSH KOMaHAw n. 11,

Mpumeqannd, 1. [lpu BrUMCAEHHH peXXUMHBIX TOYeK (Nn.8 1 9) BBOAM-
MOE MNpenBapUTe/NbHOe 3HayeHHe pacxoaa @ AoaAXKNO OBITh MeHblle pacs
X0Ja PeXHMHOH TOUYKH.

2. TlporpaMMa ne cuuraer Hyu Hy (nn. 11 u 13) Ans pacxonos
Q; = 0 u Bunaer EI'TOI, Jas npakruuyeckux pacueroB BMmecro Q; = 0
nopcrasasgT Q; = 0,001,

KomMMmerTapHd K nporpamme. [, BbHUHCAfeTCA MO MOANPOrpaMMe
[M157, a Hy — no noanporpamme {11 73. Ing nocTpoeHus xXapaKTepuc-
THK Hy = [(Q) v Hy = [ (Q) Ucnosb3yloT KOCBeHHOE O0paleHHe K STHM
nporpamMam KIII9, Benomorarennhas nporpamma (ward 91-—97)  nomo-
raerT BBOAUTE HCXOJHBIE JaHHBIE B COOTBETCTBYIOLIHE DPEerucTpbl NMaMAaTH.
o nagana npubauxenuit AQ onpenensnercs no dopmye

Koutpoapumit npumep: Zh = 3; Q . = 0,65; M = 1,1; L = 3000;
d=0,516; K=0,001735; p=53; n=2; 1=2; Hy = 24; a, = 42,2

a; = 0; ay= —286; u=3; 2= 0,001; Q= 0,5. Pesyarwtar pacuera:
QA — 0,471.", .HAE 35.14... 8

«06Touka Ill»

Onpepenfierca puamerp o0TouyeHHOro padoyero kKosieca M XapaxTepucs
THKa Hacoca ff,g = f (Q, ¢ € MOMOmbIO AHAJHTHYECKOTO PelIeHHs.

Pacyernuie dopmyam. CnpaBelsuBele NpH ng < 150 CucreMn ypap-

HEeHHH
H=a,- a,Q + a,Q* D \*
Q D U { H=ay -+ a,Q 4 apQ?
HA Dﬂﬁ i D
... 3 Q=
H ( D ) Qﬂﬁ' D¢

HMelOT aHaJHMTHUYECKHE pellueH s |
2

Dﬂﬁ = D — e
a,Qa+ V a2Q% — 4ay (H  — a;Q0%)
Doﬁ E D P
i H05=“u( D ) + a4 5 Qaﬁ-l-ﬂzQ%w

roe H — nanop, m; Q — noxaua, mM%/c¢; a,, @; H ag — KO2POHUIHeHTH aHa-
JIUTHYECKOTO BBHIPAXKeHUS XapaKTepHCTURHU;, D — nuamerp paboyero KoJe-
ca 0a3oBoro Hacoca; H g, Q. # D — T€ e napamerps 2aas Hacoca ¢

o6TOueHHHIM DalGounm xogecom; H, u Q4 — namop, M, u nozxaua, M¥c,

PEXHMHOH TOUKH, At XOTOpoli mpou3BoAuTcA 0OO0TOukKa XoJjeca,
lIpu ng << 150 cucremn ypaBheHMH

(H=a,+ a,Q 4 a,Q? D s \*
L ( Dmﬂﬁ—)ﬂ el H( D )
Q ~\'D H { H=a,-} a,Q 4 a,Q*
Hy [ Dgg\? om0 (DY
7] =( D ) m(gw")
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AMEIOT PeleHHA

D, =D 22,Q’; e
06 = e o o8 e
Hy— a,Qp =V (Hy— a,Q 2)* — 4a,0,Q%

£y A4 D \2
HOﬁ':ﬂﬂ( Dﬁ) _l_ﬂlQﬂﬁ-I—ﬂﬂ(D ) Q?}ﬁ'

00

[To panHOf mporpamMme B 3aBHCHMOCTH OT BEJHYHMHH Mg BHIUHCAHIOT
Dﬂﬁ H Hﬂﬁ'

~ IIpumeuan ne. OrpanuueHHocTt o0beMa NAMITH MHUKPOKAJIbLKYs

JITOPA HE NMO3BOJIKJA BKJIKUHTL B NPOrpaMMy BHIYHCIEHHE ng. IJTY Ornepas

IHIO CelyeT BLINOJHATL BPYy4YHYIO. Tax e BpYUHYIO Onpenendercs 06ToY-
Ka pabBouero koseca B %:

D
wz(l _—b‘i‘-‘i) 100 9%.

B 3asucumoctH ot XoaddunueHTa OLICTPOXOAHOCTH PeKOMEHAYIOTCH
caAe VIO He npelesbl o0TOUKH KoJec:

ne 60—120 120—300 200 — 300
AD 20—25 15—11 11—7

[Iporpamma
Fx <0 54 U4 U2 X B UMl U3 UM2 Fx2
X wz D % Urns 2 X X  HIIB
Fx? - Fyv—, UTIB : 1 HNie X TIB
nn3 _IiC U5 UNQO  Fx? X TIA UIle Uria x
118 CMTl 119  Fx2 UTIC w HUIM9 UMB X HIIA
-1- -+ BI1 41 %198! U W4 X — T[IB
2 U3 U2 Fx® X w TIC UIIB Fx2 2
Hris X UIIC X — Fy UNIB — (=) :
Fy— Tii Wn4 1B UI3  UMNO Fx? . IIC BI
32 T no c/i KIIO BI1 Bl 93

HUucrpykuust, 1—3. To xKe, uro B npeAplAyIiUX NporpamMmax.

4. OOpalletue K BCIIOMOrareJibHOH nporpaMMe BBOJa UCXOAHBIX AaHHBIX
BIT 91 C/11; (7).

5. BeoA ucxomunx pannsix; D C/I a, C/TT a; C/Tl ay C/1T Q4 C/T1 H
CIT1; (H p).
6. Buuucienue spyunywo ng —150. KospduuueHT OHICTPOXOAHOCTH

n onpenensercs no ¢opmyae, npuseleHHol B nporpamMe «O6Touka I»,
Jnsi BHUMCIEHHH ng == 150 BpyuHyio ygoleH CJIeAyIOmHUH AJArOpHTM:

i
0,75 4 Hpr*!FT QpF vV X n X 3,65 X 150 —

PesyJabrar BoiuucaeHH octaercss B PX (M Ha UHAHKaTOpE) H ABAACTCH
HCXONHOA BeJHYMHOH MpH JaAbHeHIIHX BHIYHCJAEHHAX UO TpOorpaMmme.
IIpu BHUHCIEHUAX BPY4yHYW NporpaMMa H BBeJeHHBIE HCXOAHLIC JAHHLIG
COXpPAHAIOTCA B TMaMATH Ifr

7. O6pamenne K OCHOBHOH mporpamme, Bhumcaenue D g B/O C/1
(Dyg); D,¢/D = PILi; spems cuera 11—14 c.
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8. Bpyunyio. npoBepsieTcss IOMNYyCTHMOCTL OOTOUKH padouero xoneca.
JINs BHIUHCJAEHHH BPYuHYI0O yaoOeH anropuTMm

1 UL — 100 x
Pesynerar (AD) comocraBAsioT ¢ IONYCTHMBIMH MpeaenNaMu.

9. Buuncnenve sunavenuh Hgg ;1 Qu6, C/TI; (Hyg ) Quey = P9

BpeMs cueta [, = 4 c,
[Ipu nocTpoeHuu xapakTepHCTHKH H,¢,; = f(Q.q ;) NOBTOpPHIOTCS

KOMaHAul 0. 8 npH pasauuHbiXx Q¢ ;. CrnenuanbHoro obpamieHHs K MecTy
6j10Ka B mporpamme ie TpeOyeTcsi, TaK Kak N0 OKOHYAHWH pacueTa ff 4

nporpaMma TepeBOAUTCS B HavaJjJ0 3TOTO pacuera.
KoMmenTapu#i K nporpaMme. B 3aBHCHMOCTH OT BEJHUYHHH ng pacuer

MPOU3BOAUTCS 110 OAHOX M3 nBYX BerBeH (maru 02—31 ¥ 54—950). Ob6mas
yacTb nporpammul omnpejenenuss D 4 — maru 32—41. Ilocne ocraHoBKH

nporpaMMbl ¥ HHAMKALKH BHYHCJAeHHOrO 3HaueHus D 4 BBOAST D ¢, H
3anyCcKoM MporpaMMel onpelensior 4 ;. Taxk Kak 10T 610K npelHasHa-
YeH A NOCTpoeHus M o, = [ (Q,¢;) H HCNOMB3YETCH MHOTOKDPAaTHO,

B nporpamMe no OKOHuaHuu cuera KoMmaHjnod DBIT 41 npeaycmorpeno Bos-
BpalleHHe K ero Hawany. Ilnf yno6crBa aBTOMATHUECKOrO pasMelleHus
B ajpecyeMbIX perucrpax namaTu 6 sHaueHHH WCXOMHBIX JNAHHBIX HA Iarax
91—96 npengycMoTpeHa nporpaMmMa BBOJAQ HCXOJAHBIX IJaHHLIX.

Koutpoabuut npumep: D = 460, aq, = 76,5, a;, = 0, a, = —100,
Qs= 0,34, Hy= 48; ng— 150 = —10.

Pesyabratn Bhiuncaenuh: D4 = 405,8..., Bpems cuera 11 c.

Taxk xak nporpamMa pasBeTBASIONIANCS, Je/aeTCH enle 0JHa MpoBepKa:
MCXOJHHe — Te Xe; ng— 150 = 10.

Pesyabrar BhlyHCaeHuHd: D = 414,8..., Bpemsa cyera 14 c,
npnﬂepl{ﬂ BRIYHCJTEHUHA Hﬂﬁ.f: Qﬂﬁf e 0,34.
Pesynbrar: H, 4, = 48, BpeMst cueTa I = 4 C.
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