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JTBEPEJIAD
Tnapuuft BEXSHOD
0 "Comsrexsrepro”

T.T.AKOBIEB
22.12.83 r,

InntenbRaf pacorTa WHOGBDHHX DPETYyABDYOREX OHTATONHHHX K1aNa-
HOB korxop (FIIK) mps NOBHmMeHHNX NODENAKAX XABAGHHH# HA HEX BHBH-
BaeT CWIbHEHY 9POSHORHHE N3HOC BHXOJNHHX DATDPYOHOB KNGNAHOB, IT0
SABNSHNG HACJANZAJOCH B8 NONABAANNSM wicye TIC C IATATONLHHME DJICSK-
tponacocamu (II9H), padorapmmss ¢ HOCTOAHHOH uyacroToid BpameHHA, B
CBASH C ueM Oui BHOymeH IpormBoapapuiiEnit umpxyasp % T-2/77 "0
NpenoTBPAEe HAM PASPHBOB TPYOONPOBOJOB 0apaGaHEMX KOTJOB, OCHA-
NeHHHX HA y3Je NATAaHMA NWRCCDHNME Kranapamu"{M,: CIO ComsrexsHep-
ro, 1977), Bomenmai n, 5.9 B "COOPHAR HUPOETMBHHX MATOPUAJIOB IO
SKCIyaTAlHE SHEProcucTeM. TemioTeXHMUeCKas vacrs, "(M.: JEepro-
uszar, I98I).

Ias yMeHbIOEHR Iepenanor XapyeEiik ma PIK IIporaBoanapmilHuM
nEpEyaApoM ¥ T-2/77 mpenycMaTpHBAETCH yBOARUOHE® miomaned mpoxoX-
HHX CeU9HAi KNANAHOB K CHUXGEM® K3CHTOVHHX EaBAGHRH, DPASBHBRSMHX
II3H, B oToM Ciyuse Depenans naBReEEH RA COANAX IPH HNONHOM OTEDH-
THE RNAIAHA M paciofax NWTaTeNbHOH BOXH uspes ERX or 420 no
660 /9 cocrapaspr coorBeTcrpemHO oT 0,5 mo I,2 MOa (or § mo
I2 m/cnz). IIpE HOMEHANBHHX HOARYAX NAPAANSIBHO PasOTANMEX HA-
COCOB Nepemany napBnxeHm# Ha PIK He moaxEu mpeBsmars I-I,6 Mia
\I0-I6 Erc/cm?), Hcxoms ¥S 9TuX yCXOBE# B PSXMMAX NAPAJNISIBHO
pacorapukx [[OH ¢ HOMMEEXBEOR mOZaYe# DasBHBASMOS WME XABJICHHE
ofecneudT 3amac no mepenany mapmsHREE Ea PIK B C,4-0,5 Mla
(4-5 Erc/cM°) BA peryampoBAHEe NATAHHE KOTAAG.

Poaxusanss yxa84EEMX MOPONDARTRH NOMEMC HOBMNOHEH HON6XHOC-
TH DACOTH NETATeABHOIO TPAKTE CHEES6Y DACXOLH BNSKTPOSHEPTEE HA
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npsox II9H,

XapaxrepucTrra HapoBopAEOro Tpakra TIC c momepeyHHMM CBA3H-
MH OpH He M3Me HEOM MERMMajbHOM Iepenane napnaeHmi# Ha PIK ¢ pmocra-
TOYHO# CTONEHBN NOCTOBSPHOCTH ONMCHBAETCH IOPUBOHTANBHOX NHHMSH,
Ha puc, I mpuBepzeHA X3paKTeDHCTHUEA IAPOBOUNAHOINO TPAKTa M HANOD-
HHE XADAKTeDHCTHEA OZHOIO, ABYX H TpeX ORHOTHIHHX NApPaNNeJbHO Da-
doTanmUX HAcocoB, B 3aBucmvMocTH or peximma T3C B padoTe NOMXHO HA-
XONUTHCA TaKoe KoXMuecTBO [[OH, KoTopoe ofecneumBaeT IOJAuy HEOO-
XONMMOTI0 EOJMMYSCTBA NuTaTeabHOM BOXH B KOTNH, Toukr I, 2 m 3 or-
BOUANT ONTUMAJLHHM DPEXIMAM PasoTH HACOCOB ¢ MUEMMAJHHHM IIEpeIlIajioM
nasnenuit He PIK, Jomonmmressnoe npoccenupopanme Ha PIK HemsGexHO
Opy pacxoznax IHETaTeNbHOX BOIH B MHTEpBanax Mexny Toursmm I, 2 B 3
IJAA o0eCHeYsHUA Heo6XoZMMOTO pacxona nerarenbsofl Bomu. OCoGeHHO
HeON8TONOPUATHHE INf y3na NUTAHAA DEXuM COOTBETCTByeT TOouke 4, B
Toyks 5, KOrja HeOOBOCHOBAHHO pafoTabT TpM Hacoca, 9TOT NOIONHE-
TesbEEY mepemaxy eme CGombme. JODONEATONBHNU M3CHTOYEHiA Iepenan
naenenuft Ha PIK vacTo MMEeT MECTO TAKKe B CJyuae HEIPEBMIBHOTO
nozdopa Hacoca, KOrI8 AaBleHUS, CO3[AaBaeMOE HACOCOM IIPX HOMUHAJ G~
Hoft eT0 MmonaYe, OKA3HBAGTCH 3HAUMTEJHHO BHHE, UeM 3TO TpeOyeTcs
110 XapaKTepUCTHRS [NAapOBORAHOIO TDAKTA.

EGy

Pnc. 1. Pexum padorh PIIK ma T3C ¢ mome-
PO UHEME CBASAMA
Bammpmcoaauan uo%- nepenan naBae-

unepncz-m IAPOBOZIAROIC TPARTA]
G,, ,Gy~Tozava Hacocos I, 2,
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Hmge paccmaTpBADTCA BO3MOEHHE IyTH CHUESHAA mepernana JaBie-
BRit Ha PIIK Ha 2M6KTPOCTIHNMAX C IONSPEvYHNME CBA3AMH, Hcxoxa ©3
Pa3BOTUIROCTHE OfopymoBaHus Ha pasmux TIC (Kornos, II9H, BCHOMOTa-
TeJBHOTO OGODYINOBAHHA HA NAPOBONAHOM Tpakte, KOHCTpyknuit PIIK, Ko~
purypanms narare]sHEX TPyGONPOBOJOB ¥ IPyIrMX SJSMEHTOB BOXOIHTA-
respHOrO KoHTypa TIC) cBA3aHHNe ¢ Hanazkofi pexmyoB FIIK BompocH
pemanTCf C yuoTOM OCOG8EHOCTeH# BRCINyaTaNMM KoEEKperHO# TIC,

B Mumanepro CCCP ma T3C ¢ manenmmen I3 Mila (I30 xrc/clz) ]
HonepeYHEHME CBA3AMHE yCTRHORAGHH 68paCaHHNE KOTJH IADPONPOM3BOLM-
ressHOCTED 210, 320, 420 ¥ 480 T/9 TaraHPOTCKOr0 B BapHAyJBCROIC
3aB070B 4 [ISH CyMckoro HacocHoro 3apopma Tumos I9-500, I9-580 u ¥
PeIREX cayuasx [13-380.

B npHBELSHHHX HHXe OpAMEpAX ODHHAT 3TOT THI OGOPYNOBAHMSA.

I. XAPAKTEPICTUKA IIAPOBOAAHOTO TPAKTA 3IEKTPOCTAHIIUM
C IONEPEYHMME CBASAMM

Cxema napoBomsEoro Tpakra T3C ¢ CONBLUM KOMMYESCTBOM aIpeTra-
TOB (KOTJNOB, TypOuH, IISH) mpemcTaBnaeT COGof#f KOMIIERC NADAJLISIL—
HHX KaH&JOB, OO KOTODHM ODOKAYMBAWTCH pa3IENbHHe IIOTOKH; OLHAKO
mOmBpPeYHHE CBASH ( KOJNEKTOPH) IO BOXE M HAPy MOXLY OTISNBHEME KA-—
HaJaM¥ [O3BOJIANT C M3BOCTHHM HONyHEHHWEM OPSLCTABHTH TAKYD OTHOCH-
TEJHHO CAORHYD CXOMy K3K OZHONOTOWHYD; 063 3TOT'0 HONYWEHHH pelle-—
HUE BOIPOCA 00 OTMMM3AINMM DexmM8 pPasOTH y3j4 INTAHMA KOTJOB C
fonepe YHHMH CBA3AMHM 3HAUMTENBHO 3aTOVIHAETCH,

Jxa ofecneusHMA HANOXHOCTH, MAGHOBDPEHHOCTH M SKOHOMHUHOCTH
sKcIAyaranse TC CHACRGHH C/OIYOMEMH IONEDeUHHME CBA3AMHE (PHC.2):

- HAUOPHHY EKoaNexrop I , OOBOIMBANHAA HANODHHO® TPYOGOUPOBOIH
II3H, uTo ompemexnseT HAPAANGABHYD padory Bcex I[I3H; nmpe OTHOCHTOND-
HO DABHOMODHOM DACHpenenoHEE PaCoTammMX BAaCOCOB IO IHTATE JEHOL
MaTACTPAJH (IO ANHHG MAWAHROrO 8an8) IepPeTORKH BONH IO KOJASKTODY
MHEHEEMAJBHH ¥ BC6 HACOCH pPACOTANT NPAKTHYSCKH HA OfHO M TO %6 OpO-
TEBONABNSHES F,, . JaBNOE#® B ROJIEKTOpe P, ONpeneAfieTCA Compo-
THBAOHREOM BCOX 2/OMEHTOB OOOPYNOBAHHRH BJeKIDOCTABIRM, HOXKINUSEH-
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HHX K Komyerropy (IIBE, BoTnoB, TPySOLPOBONOB C apMaTypo# # XD.);
CYMMapEOE COIIpOTMBASHM® BCEX STUX HJEeMEHTOB SaBHCHT OT o6mero pac-
Xoja nmrarensbHolt BomH, momaBaemoi II9H, T.e. OF HATPYSEHM 3JNEKTDO-
CTAHNHE B pPaccMaTpuBaeMOM PEexmve.

IIpe napannexsHOd padoTe HACOCOR C PAa3NHYHEMM HANOPHHEMHM X8—
pPaKTepHUCTHEAME 3EAUYeHHMA UX HOXAYE UDPK ONHOM 2 TOM X6 ISBJCHHH EQ
Buxozle £y OyayT pasaEuEsME ( G, , G, , Gz Ha pHc. 1),

lannenme B HEIOPHOM ISTYPYOXS HACOCa BHUE NABAOHEA B BaIODHOM
KOJUIBKTOpe HAaCOCOB Py, Ha 3EQWSHHe IOTEPh B OCPaTHOM RIANAHS, OT-
KpHTO#f HamopHO# SamBHXKKS M APyroil apMaType Ha OTBOIAX OT HACOCOB
E OOROMY HAIOPDHOMY KROXAMSETODY, SABUCANMMX OT MOX34YM KaXXOTO HACOCA,
YTO MOEBO yU6CTH, ©CJH B3 3HAYSHMA MABAGHUA 0O (aKTMUSCKOH Hamop-
HOMt XQPAaKTOpDUCTHARE HACOCE IpafiueCKE BHYECTh yKASQEHHG BHES HEpe-
MOHHH® LOTEDH YYaCTKA K B JanbHeAm@&X pacueTax HCHONH30BATH CEOP-
PeETHDOBAHHNHG TAKMM o6pasoM HagopHHE XapaKT™e PECTMKE EACOCOB ( On-
HaKO I pacCMATDUBAGMHX LEJell 5TEM yTOYHGHHOM NONyCTMMO IpeHeol-
peus);

~ OETaTesbHuE Koanexrop II mepexn. PIIK ¢ naBneHmoM pxox R

yDABEHBADNRI IaBXeEEe B CXeMe ONTAEHA KOTIOB. Jamuemue P, .

HUXO® ISBAGEHR, CO3NABAGMOI0 HACOCOM, HA 3HAUSHES® IMIPABANYECKOTO
CONpOTHBJICHMA BEINUSHHHX HOAPAJNSJBHO M OTHOCANMXCA K TypOoarpera-
rau IBl[, 8 TaKEe BEIDUSEMOTO B DAJS CAYYEEE CTOAKR XOJNONHOIO Ni—
rapdf IY, JaBaeHEe BOIH OEpON y3AaMM NUTSERA yCTAHOBNOHHHX BHA
T3 xoTAOB OpE YCAOBHM OTHOCHTEJBHO DABEOMEDPHOTO HOJKINUSHHA KOT-
JOB K KONNGKTODPY OO AAEHEe 37aHEs T TAKKe MOEST CURTATHCH ONMHA—
KOBHM (B IPOZ6NAX TOYHOCTM A3MODOHEH), T.0, MOXOT OHTH IpDHEATO
OpaKTHYECKE OTCYTCTBME HOPeTOKOB 1O IAME® Koanekropa I, 3To o3Ha-
3467, UTO 38 HCXONEOS YCJOBRe IPM DOREEHE 3aFAUB OO yMe Hbue HUE
oepeRaxos xasasBmi Ba PIK caeAye? NPERRMATH DapeHCTBO NAaBjeHEH
mepexn PIIK Bcex ycramoBaeHHNX Ha TIC koTzoB., HCRIDUSHA® MOEeT COC~
TABETS NSDHOX IOPOBGIGHAA KANMTAXBHHX DOMOHTOB OCODyMOBAEMA KOT-—
XoB, ?ypoun, I9H; B 3ToM CAyYA® MOIyT HDOSBRTECE Gon06 HIN MOHO®
SHOUNTOALEHS HOPeTOUKR MRTAT6IBHO{ BOZH IO KOANSKTOPY H3-38 He-
CHMMOTPHUHOI'O 110 JAMHEe PacloXOXeHMNs Haxofsmerocs 8 padore 060-
PYROBaHKA}

- oOmEit napopo#t xoxmsxrop [ H& BHXOme NApS8 ES KOTAOB, M8 KO-
TOPOTO IAP pASHAGTCH H TyPOHEH, ABIANEE#cA BHXORHOR yPABHOBOHIE-
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BapEef monepeuHo#t cBa3bp TG, JaBaeHMWe napa, DDEERMAEMOE ONMHA-
KOBHM IIO JiMHe IApOBOTO Koamekropa U, ompenesnseTcs HOMMHAJLHHM
LABIOEMOM Napa mepes cTomopHmM EiamasoM (CK) TypGmm Pa =

I3 Mila (130 m/cu?) ¥ CONPOTABJECHMOM NAPONPOBOXOB CBEX6TIO Iapa
MOXIy RApOBHM EOJISKTODOM H TyDOEHOR AP, .

Mexny xoanexTopoM mmrsTessHOR Bomn mepen PIK # BHXOZEHM I8~
POBHM KROLNSKTODOM BKADUSHH KOTJAH, IDUWM B OOHOM CJIyYae OHH MO-
IyT GHTH DASHOTHIIHHMHE; KOITIA X6 DelaeTCd IHUPABAHUSCKAS 3814ua,
mMeeT SHAUOHES TOABKO D33JMuie B OOMSM THIDABAEUESCKOM CONDOTHE-
nenmn BoraoB APy = Pu—Popye

Karx BHEHO M3 ODMHEIMIRANBHOE CXGMH (CM.pHC.2), OCHOBHHME CIgG—
TAeMHEMH CONPOTHBJOHMA 03paCAaHHHX KOTJOB HA YUACTHS MOXLY KOJE K~
ropasn II # Il apjyaNTCA COnpoTHBNISHMA 9KOHOoMalizepa (BI), mapomepe-
rpesareas (III) # PIK. Pasamume B THIPABAMUYSCKOM CONPOTHBACHUA
KOTJIOB, BRINUBHEHX MOxny Kojmekropama II u Il ¢ napreEmeM COOTBET-
CTBEHHO pxo.n " P,,K ROMIIBHC Hpye TCH paa.uuoln CTeNeHED JPOC—
CeJIHPOBAHKE B CooTBeTCTByNEEX PIIK; B KOTN® C GOJNBEMM THJIDaBIR-
YeCKiM COIPOTUBIOHMSM WK DAGOTADHEM ¢ GOnbmef II8pOmpPOMSBOIMTENE—
HOCTBM, UM OCTAJBHHE, mepenax napaeHult Ha PIK OyneT HamMeHbmEM;
Ha PIK oCYafBENX KOTJIOB GyAyT CPAGSTHBATHCH COOTBETCTBOHEO GONE~
mpe mepenans raBieEmf, TarmM o6pa3oM, XapPAKTEDHCTHKS HO8POBONAHO-
ro rpaxra TSC (HCRADUAA NEPEeMEHEYD CRAraeMyD DeTyJIHPYeMOTro mepe-
nama pasaeHuit Ha PIIH) MoxeT OWTH OPMHATE IPAKTHUSCKH MOCTOAHHOM,
He 3aBucsmeil or Earpysku T3C # CyMMapHOTO pacXofa IHTaTeIbHOH
Bomu X G, (oM. pme, I).

JuuTHBAA; UTO CYWECTBOEHOe CHUXGHRM® HATDYSKE TIC ¢ momepew-
HHMJ CBA3AME OOHUHO CONpPOBOXNAETCA OTKINUSHHOM OTAGNBHHX KOTJIOB,
TypdoarparaTos co cBolMB rpynnava IB]] u II3H, T.8., YT0 ORHOBpe-
MEEHO C yMOHBUGHMOM Harpysxd TIC mo momawe NHTATOABEOR BOAH CO-
OTBETCTPOHHO YMGHBEGSTCH B CYMMAPHOS IPOXONHOS CEYBHMe BCOX Ia-
pannesbHHEX KaHANOB TPAKTA, TAKOS yCNOBHE NPABOMEPHO U IOXTBS Puk—
naeTcd mpakrukoil sxcmayaranug TIC. IHozmas xe XQpaKTePRCTHEA Ia-
poBoxaBoro Tpakra T3C ¢ OOmSpe YHHME CBA3AMM M DAPANNGABEO PACO—
TANKKME HACOCAMH BRANUA6T B CO0H TAKES NePEeMOHHOE COIPOTHBIEGHHO
PIIK, meHsmueecs B COOTBETCTBREA C HARAOHOM HANMOPHOR XApPAKTODPHCTHE-
KH BacocoB, Ha puc. I 9Ta (AaKTHWSCEAA XapaxTe DEHCTHEA IAPOBOAA-
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HOTO ?paxma T3C ¢ momepeuHHMH CBA3AMH H300paxesa JoMaHO# RpuBoit
0-I-1°2-2-3,

2. XAPAKTEPUCTUEN IISH

0 "CoxsTexsEepro” OHNM COCTABNGHN K H3XAHH THOOBHO 3HEpIe-
THYSCKBAe XaPaRTepPUCTHRHE OHTATEJBHHX 3J@KTpoHAcocoB II9-720-185-2,
13-580-200/185-2, 03-500-I80-4, M3-380~200/185-2 m II3-270-I50-3,
NOCTPOSHEHE B pafouuX KOOPHNMHATAX: NABJEHHE HA HaNopHO# CTOpPOHE
macoca Py (xm/cn@;, mogaya Hacocd G (T/4), MONHOCTE HacoC~-
Boro arperara Ny, (mBr). Ha pmc. 3 OpuBereHH OCHOBHHE XapaKro-
PUCTHEY LIS HAKOOJEe pacIpoCTpaEeHHHX HE TIC paccmMaTpuBaeMoro Ti-
na DATaTeNBHHX BJeKTpoHAacocosB I19-580-185-2 (IO crymemeit),
I3~-500-180-4 (IO crymemeit), & TaxEe IJIA STEX NBYyX THIOB HACOCOB
oocae yIaneHER MO OXRHOM CTymeHH, YIaneHue CTYNEHM M3 HACOCA fB—
JNAeTCH ONHEM M3 CHOCOCOB CHATHA W3OHTOYHOIO IABMEHUA, PA3BUBAGMO~
ro HaCOCOM, # yMOHBIGHHS TAKEM O0PA30M U3NMNHETO Hepenafa XaBie-
mnit Ha PIK, B ceA3KM ¢ TeM, 9TO BCE CTyHOHA NAEHOTO HACcCOCaQ MUCH-
TUYHEH, PacyeT HOBNX XapaKTepPUCTUK IPOM3BONUTCA OO CASXYREEM IPOC—
TeliuuM gopmysaM (H8UO MMETH B BULY, YTO yHajsHue CTYyNeHM HA noxa-
Yy Hacoca He BAMAET):

- 7-1 n-7 .
Py, =(F=9) = +9 xR,

n-7
V4

No—y=N,

-1 ?

e h - HCXORHO® KOIMYECTBO CTyHeHe# B HAacoCe;
i},’,ﬁ;l_’- IABJOEKe HA mn:ge 3 Hacoca mpE /7 R 17~/
CTYOeHAX, Krc/cM”;
9 -~ naBISHEe HA BXOXe B HAcCoC, xrc/cuz;
’Vn’”n-/“ MONMHOCTS HACOCHOIO arperara mpe /72 H® /1-1
CTyUeHAX, KBY.
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Jtp = 913,5 XA, 7 = 2965 ob/umm




- I2 -

Ho pexomernanum BHUUMASH, comee nByx crynemejt mo cpaBHEHMD
€ MCXOZHHM KOJMYSCTBOM YVUSJAATE HE DEKOMOHLYETCH H3-38 CHEESHEA
XeCTEOCTH poTopa HAcoOCa,

Ha puc., 4 OpEBeJeHH OCHOBHHE XADAKTEDUCTURM HACOCOB
1I9-250-I80-3 ® [I3-380 ¢ neBATHD CTYNEHAMM, KOTODHE MOTYT OHTH B

Mia(reclemA B,
21(216)

20(200) \
19(190) \

\\\\5;‘\\¢ /

18(180) \

7 \

A |

7(170)

6y
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KBm ‘II,, /
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/%/

100 200 300 mfy

Prc, 4. OcHoBHHe xapakrepucThky I9H genam-
cTynexvaroro 19-380 (kpupas I) u I19-250-180-3
( KpEBas 2)

YceaoBua cm,.puc, 3

-1

1600

pANE CNyvaeB Y¥CHONB30BAHH B NMapansesbHoi padore B KOMOMHAUMKM C
Hacocamu T9-500 u I13-580 anA cHuxeMyuA nepenama xasneuuit Ha PIK B
VNTepBaNax Mexuy ONTMMaNbHLMK PeXvMamMK MapajneNbHoX padoTH Haco-
coB,
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3. IOCTPOEHUE XAPAKTEPUCTUK IIAPAILMEIBHO!
PABOTH II9H

HamopEH® X8paKTODUCTUKM CTPOATCA I'PadHUeCKEM CJOKSHHOM IIQ-—
8y apanyesbEo padoTapmux EACOCOB IPH KAXNOM U3 IDHHAMASMHX A
NOCTPOSHHA RABNOHMY HA HAOODHOX CTODOHE HACOCOB, HampuMep, uepes
0,5; I,0 MIda (5; IO xrc/cv!z) (puc. 5). Benuuumro#t, xapaKrepH3yN-
me#t SKOHOMHYHOCTH SECILIyaTaluu napainensHo padorapmmx IISH, sBif-
€TCHA yHeJBHH#t pacxoj JEKTPOSHEPrMd HA 1 T mepeKaumBacMofl BOXH,

e |
fll
"

Py

3

Puc. 5. MlocTposHMe XapaRTSPUCTHUKU NapajiesibHOMH
padoru [ISH

Ins eIMEMYHOTO HB8COCA OHA ONpeenreTCd IEeNEeHHeM MOWHOCTH HacoC-
HOrO arperara N,, Ha erc nomavy Gy« InA TPYyNOH Napaneib-
HO paGoTamiEX HacOCOB CyMMa MOHEOCTEH OTHENHHHX HACOCHHX arpera-
TOB ZNHa-:.A/,+NZ+N3 OEeJMTCA HA UX CYMMADHYD HONAaYY

ZGH= 6—1+Gz+63 .

4, ONPENEIEHVE MUHIMAIBHO JOIYCTIMOIO JNABIEZHHH
B RAIIOPHOM KOJJEKTOPE I[GH

OT 3HAYeHNA MEEEMANbHO NONYCTUMOTO NABNCHUA B HAMNODHOM KOJ~
nexrope IIH 3aBMCHT BHGOD MX HANODHHX XapaKTepHCTHK. BunomHeuwe
rpeGopammit n.7.1.3 "lpapux ycrpoficrea  Ge3onacHOM SKCHMyaTalMK
napoBux W Bomorpefrux korxos” (M.: Hempa, 1977) ompemexser wmm-
HHMMEJIBLHO NONVCTHMO® NABACHHE B HANODHOM KOXNOXTOD®.

Huge OOKA3aH METOLMYSCEAR HOAXON K pemeHHED SANAYH ONpeREe/e-—
HEA MEHBMAIBHOTO INABJEHMA B HAIODHOM KOJJGKTODe M IPUBGJCH uMC—
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JI0BO#f IpUMEDP C OLEHOYHO HPMHATHMM T'MIPABAMUYECKAMM COIIDOTHBIEHEA-
MU OTHENBHHX YuaCTKOB TPaKTa.

CornacHo IPMBIMIMANBHO! cXeme mapoBogsHOro Tpakra T3C, mas-
neHme, KOTOpOe ROMRHH ofecneuuBarh padorammue [I9H, ckxsnuBaer-
ef M3 OTHeNbHHX cxaraemux (cm.puc.2):

h =F,+AF, +A37/7+A’%9 +AgﬂK+APﬂBﬂ+AP,,
( APp - nepenal AaBReHWH, COOTBETCTBymMII BHCOTE CTONGR
BOAL MEXLY OTMETKaMM ypoBHf B (apadaHe KOTA& M OCH
OMTATEeNbHHX HaCoCoB).

B xauecTmBe mpumepa paccmarpusaercs TIC ¢ ONXHAKOBHMM Capa-
GaHHEM# KOTJAME O3PONPOM3BOIMTENBHOCTHD IO 420 T/4, OAUIKEME K
TedCTBUTE IBHHM THIPABJAMYSCKIMYE CONPOTHUBNCHUAMM OTHSJABHHX yYacT-
KOB IaPOBOLAHOTO TPAaKTA Hp¥ HOMMHAXBHOM PpACXON® NUTATOXBHOR
BOOH HA& KOTAN 2AGKTPOCTAHLIMMS

P = I3 Mia (I30 xrc/cmz)'; APﬂ

I MIla (IO xrc/cnz);

0

Pry= 14 Mila (140 kxc/a); AP, = I MOa (IO Icm/cn?;

/!’5 = I5 MIa (I50 kre/owf); APgy= 0,5 Mla (5 xre/ceu’)
APpgq= 12 Mla (12 xre/ex )3 AP, = 0,4 MIa (4 xre/owf)

nepenan neBreBMi Ha PIIK OpM IO rofHoM OTKDHTMK APP%‘;'(H:

0,5 MIa (5 mrc/a).
JlaBseEwe B HaOOopHOM Konnexrope II9H mpm srcmayaraues TG ¢
HOONHOCTHD OTKPHTHMHM PIIK KOTJIOB cCOCTABHUT:

PH= 3,0+1,0+I1,0+0,5+0,5+1I,2Q+0,4=1717,6Mla
(17 xrc/on).

Onnaxo, ans ofecriedeHus 6680NACHOCTH IPW CPAGATWMBAHHK P~
poxpaHurenbiux knanaxos ([IK) Heo6xopuwo, WTOGW HpH HOMMHANLHOM
pemume TOC npepycmaTpusancs samac B orTkpwtnu FPIK,

Ha puec.2 noxazsaua ycranoBka IIK cornacHo n.5.2.8 Ilpasma I'oc-
roprexHansopa CCCP; naBxeHue Hauana oTkpwTua [IK nonxxHo cocras-
asre 1,08 paGouero naBaeHus.
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Ina nopauu nurarensHoft somy B CapafaH KOTJa NPH NABNEHHH
cpabarupanus [IK pasiiesue B HanmopHom xonnexrope IISH gomHo coe-
vasaarTh (oM.puc.2):

By = 1,08 Fs + APgy+ O Py +AFysp + APy

UyTO0 pAA MCXONHWX RAHHHX NpuMepa COCTABUT
Py =16,2 + 0,5+ 0,5 + 1,2 + 0,4 = 18,8 Mla (I88 kre/ewd).

llonyueHHOe Bume 3HAUEHUWE MUHMMANBHO NONYCTHMOTO NABJEHUA
B Hanophom Koanexrope [ISH (18,8 Mla) oTBeyaeT MOTEPAM NABJNEHUA
Ha Tpakre or [I9H no Gapafana koTna mpu pacxoge UTATeNbHO! BOnH,
COOTBETCTBYDHEM HOMMHANBHON HATDySKe KOTA& M ANEKTPOCTAHUMK B
uenou. Ilpu srToM OyneT ofecneueHa nogaua BOOH B KOTEJ M COXpaHe-
HHe HOPMAJILHOI'O YpPOBHA B OapafiaHe NpH pacxofie napa uepes mnoj-
HocTbo oTkpurwe IIK. Taxkum o6pasom, perynupyemult nepenam nas-
neHus B PIIK KOTJIOB 2J€KTPOCTAHIINM IPH UX PERMME C HOMUHANBHLM
naplesuem napa B GapaaHe nosmeH NONNePKUBATHCA DABHHM He MeHee
0,08 HOMMHANLHOTO napleHus B Gapafaue, T.e. 0,08-I5 = 1,2 Mls
(12 nr'c/ouz).

3ror nocToAHHER uaGHTOUHMR nmepenan nasneHus Ha FIIK oxasusa-
eTcH HeoSXOnUMEM ¥ MCNONb3YyeTCH MPU PeryiupOBaHUM NONAYM BOXH
B KOTeJ NP NePexOnHWX pexumax. lng paxHoro npumepa obmu# mon-
nepaupaemuft FIIK nepenap napneHu# Npy MUHUMANBHO JONYCTHMOM HaB~
NEHHX B HANOPHOM KOJNEKTOpE COCTAaBUT

Pop = 1,2 + 0,5 = 1,7 Mlla (I7 xre/end),
YTO NPUMEPHO OTBeuaeT TpefopaMuaM n.5.9 "COOPHUKA MHPEKTHBHWX
MATEpHAJOB N0 BKCIAyATALMM DHEPIOCUCTeM. TenyorexHwyeckas yacTb”

(M.: Smepromager, I9BI).

Yerapka AEP nuTATeNbHHX HACOCOB NOMEHE BHOMDATHCH PABHOM
MUHMMAJIBHO TONYCTHMOMY NaBJGHWD B KOJJIEKTOpe NuTarenbHO#t BOmM
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nepen FIIH. 310 naBnenue MeHblle NABJGHHA B HANOPHOM KOJJIEKTODE
II3H Ha cymqy noTepr gapienu?t B [IB]] u nuTaTesbHux TpPyGOMpPOBOmAX -
APpg 4 ¥ Tepenana napieHu?, o0yCIaBIHBAEMOTO DA3HOCTHD OTMETOK
ocelt kosnexropa nepen PIIK u IIOH - AP/7 .

Jins MPUBENEHHOTO NPHMEPa.

8Ppga+AP)"" = 1,6 Mla (npmaswo AP, "= APy, = 0,4 Wlla).
JaBnenwe B xomnextope nepen PIK - yeraska ABP:

Pron = Pagp= 18,8 = 1,6 = 17,2 (I72 xre/o).

B npuBeneHHOM ImpHMepe NPUHATH MaKCUMANBHHE B3HAUGHMA MNOTEPh
naBleHus B napoeopaHoM Tpakte TOC ¢ nasnenuem I3 Mia, xoTopwe
I TENJNOBHX CX@M KOHKDETHHX BJEKTPOCTaHIu! ROMKHH ONpemelsTb-
cA TMyTeM HeNoCPenCTBeHHWx u3MepeHul naBneHu#. Bce MepompusaTus
N0 CHUXEHHIO NOTEPh NaBleHus B NAPOBONAHOM TPAKTe B KOHEUHOM
CueTe NMPUBONAT K CHIKGHHD YPOBHS NaBjieHMf BONH B NUTATENbHHX
KOJIEKTOpAX M, COOTBETCTBEHHO, K CHWReHuD ycrapku AEP,

Tlocste onpemeseHus MAHMMAABHOTO YDOBHS RABJeHUf! H& HaNopHof
CTOPOHE HACOCOB DPASPACATHBADTCA MEPOIPUATUR II0 NPWBENEHHD Xapak-
TEPUCTHK HACOCOB B COOTBETCTBHE C XAPAKTEPUCTHKAMH NAPOBORAHOTC
tpakra (pasp. 7-I1); npu aTOM nojaya HacocoB npu padoTe C naB-
JIeHHEeM Ha CTOPOHe HAIHEeTAHHS, DABHOM BHODAHHOMY MMHUMANBHO HO-
NYCTHMOMY NaBJEHWD B HanopHoM kosnextope II9H, He nosmHa npeBH-
WATL SHAYEHMN, DErJaMeHTHPOBAHHHWX 38BOLOM-KBTOTOBHTENEM M YKa3aH-
HuXx Ha pHC.3.

5. TPAOUK PEZIMOB IIAPAJIENBHO! PABOTH IISH
HA JJEKTPOCTAHUMAX C IOIEPEYHHMU CBASAMU

Ha pmc, 6,8 npecTaRNeE rpagUR HapajinensHolt padoTH oxHO-
TUOENY. HacocoB [9~500 ¢ ReCATHEN CTYNOHAMH (C XADPAKTE DACTHKAME
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Pmc.6. Tpajmr pemmsop mapannessEo# padors IISH ma koanexrop ¢ P, " = 18,8 MIa (188 Rre/o ) :

a - [1B3-500-180-4 (I0 crymemeil);

0 ——~— - [3-580200-2 (II crymesei,;

- I13-580-185-2 (I0 crynexeil);

I-9 - pexiMH paGoTH IPH KOJMUSCTBE BRIDYSHHHX HACOCOB I-9 COOTBETCTBEHEO
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oo pHc,3) OpE PacCUMTRHHOM IJIA IPHBEJEHHOIO BHmE OPAMEPA MUHM~
ManbHOM J3BJICHHM B HamopHoM Konnekrope II9H, 63 rpagura crenyer,
YTO TONBKO OpM padoTe OXHOI'O, IBYX, TPEX HACOCOB X SoJjee ¢ mozua-
yeli KAa®IOro M3 HAX IOpuMepHO mo 470 T/u (Toukk I, 2, 3 ¥ 7.I.)
KHMEET MECTO DACCUMTAHHOE MMHUMANBHO LONYCTIMOE NABJEHUE B KOJNNER~
Tope 18,8 Mila (I88 ch/cwr2 ). IIp® OTKIOHEHMM pacxXona IUTaTEIBHON
BOIOH OT 3TUX ONTUMANBHHX DExiMOB B Ty MJM LPYTLYyD CTOPOHY Oepena-
IH nasnenuft va PIIK Bcerma OyzyT Goible B MeDy KDYTHSHH HEOODHHX
XapaRTEePUCTUK HACOCOB. ITOT IONMOJMHATEJBHHH PETyNMPOBOUHHI mepenssn
Ha PIIK cocraBnfeT, Haopumep, Oepes HEPEXONOM C UYeTHPEX Ha TpH Ha-
coca ( X6, = 1450 1/4) owomo I,I MHa (II EI’C/OMz).

Takim 00pa3oM, NAaBJeHUe B HanopHOM Kosjnexrope IISH Bo Bcem
IaNa30He U3MEHEHUS CYMMApPHOIO Dacxolle NuTATENABHON BONH Ha BNe K~
TpOCTaHUMK (HATrpy3KM T3C) uBOOpaxaeTCs JIOMBHO{ IWI0OOpa3HOW JHMHE-
ejl, 38WTPHMXOBAHHHE IUIOWANKH OOIL KOTOPO# (CM.pHC, 6,Q ) OpencTaB—
JANT coOoft HeHU3CexHHe IoTepM maBneHmit KA PIIK, cPA3apHHE C HEO00XO0-
L¥MOCTED DeTIyJAPOBAHMA CYMMAPHOH# ImOIAuYM HACOCOB B COOTBETCTBUM C
I3 pONpOM3BONUTENNEHOCT BN KOTJNOB 2JEKTPOCTAHLMA, ITOT NONONEMTEJE—
Hult perynupoBouHHY nepenar Ha PIK HeusGexeH, ecayu He yJNepERUBATH
PeRMM B OLOTMMANBHHX TOYKAX IO CYMMapHOMY PACXOLYy BOIH C HaBJORU~
€M Ha HAIOpHOft CTOpOHE HACOCOB, KK B IpuUMepe, ngn = I8 Mia
(188 m'c/cm2 ). JuprHBAd, ONHAKO, XBCTKUE TpeCOBaHMA LHUCHETUEe PCKO—
ro rpaguKa BHPAGOTKHM 37 KTPOCTAHUKM, Peayu30BATH TaKde manamue
IJI8 OATATENBHHX TPyOONPOBOLOB POEMMH OKa3HBABTCA IOPAKTHUYSCKM HE—
BO3MOXHHM.

HexoTopoe yMmeHbUEHMe YpeSMepDHOTo nepeuaza napneHuit Ha PIIK
OpE OPOMEXYTOUHHX DOXMM8X (MEELY TOYRAMHM OOTAMANBLHNX DEXUMOB IpyI-
OH padoTavmux OapaJNeNsHO HACOCOB) B OTCYTCTBME I'MupoMy(dT miH
976 KTpOTBATATe el C TUPECTODHEM BO3GYRISHUEM BO3MOXHO KOoMOHHALME I
paloTH BXOZAMEX B COCTAB OCODYINORAHMA HACOCOB pasMUYHOK momaud M
IaBnerusg (cm,pasg. 9).

Crenyvmas OCOGEEHOCTS TpajuKs pexiMa NapajrensHok pAGOTH Ha-
COCOB — ueM GO0NBIE6 KOAMUOCTBO HACOCOB YCTAHOBNEHO M padoTaeT Na-
PaAne NbEO HE SA6KTPOCTSHOMA, TEM MEHBmE IONONHMTEALHHI peryaupo-
BOuHN# nmepeman Ha POK, Tax, BEaumpaMep, NPY BOCEME DasOTADNEX HACO-
cax B OONXNDYSHMM C yBEJNHMUCHUOM HATDySKA SA6KTPOCTAHNEU IEBATOTO
HAcoCa IpPH CyMMApPHOM DacXofe IMTaresbHOM BOAW, Hanpamep, 3850 r/q,
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IOHOXEMTENbRUE Ilepenan naBASHEE cocrasuT ToabRo (0,45 Mis

(4,5 KI‘G/OMz} {cM. puc. 6,a). Ecnu ze, Be OpHUEepEuUBAaAChH rpaduxa
pexwda srcoyyarsnsm IOH, naxe mpy yMEHBUKBIOMCH DPACXONE IIKTATENE~
HO# BOIH B COOTBETCTBHMR C YMEHBUEHHEM HAIDYSKH 9JI6KTDOCTHHIKH,
Haopmmed, mo 3400 T/4, ocTaBUTH B padOTe TAKES M NEBATHE HACOC,
70 H3CHTOYHHI Hmepeuaxn mapneuuft ¥ PIIK cocrasur yme I Mia

(I0 ch/cmz), a ofmuil mepemaxy Ha POK 2,7 MOa (27 xm/‘cu‘z)

{cM, pue, 6,a ). HosToMy BECHEMA BSXEO C LEJLR MAKCIMANBEC BOSMUE~
HOrO 84 CueT UUCTO DECHNYATAUHMOHHHX MEpONpUATHUl YMOHFEOHRES O6pe-
uana nasseHmt Ha PIOK oTRapuars LO Mepe CHUXSHMA Harpyaxs TOI as-
JHEHEe HACOCH, CO3JANEMe W3CHTOUHHHE mepenayn Ba PIK,

Hacocu [I0-500 ¢ neBATHD CTYNEHAMM QAR SKCUIYaTALMH B pac~
CMATPHBAGMHX JYCROBMAX HONDHIOAHH B CBASH O HHSKMM YpoB~
HeM Da3BMBAGMOTO IABJGEMA., Tar, IPM MUEMMEJIBHOM JGBACHHA B HE—
mopHoM Roamexrope I8,8 Mla (188 Krc/oM%) IONauA TAKOrO HACOCA
cocTaBRT Beero oroxo 200 T/9 (cM. puc.3), & yhexnsmudl pacxon sneX-
TposEeprum ~ 9,9 mmecro 7, ®Br *u/r mna Hacoca I13-500 ¢ necCATHD
crynersMu npa mojaus 470 r/u. Kpome STOIO HKOHOMMYECKOTO IPOMI~
pHIA PeADNMM OK4AXeTCS HONOCTATOUHAS CyMMApPHAA IONAYA BACOCOB,
KOTOpasA DM TOM X8 KOJHYSCTBE HACOCOB CHMSUTCK 00NSe uSM B IBS
pasa,

6, CHUEEHME JABIEHUA, PASBUBAEMOIC HACOC(M,
IYTEM YIAIEHUS CTYIEHER

B pame cayuaes T3C oxasuBANTCH YROMIIeRToBauHMM [ISH, pas-
BUBADMEMY LABIGHME, 3HAYHTOJHHO IPSBHUANNSS MEEMMANBEO HBOCXOLH-
MOe SHAYPHMG KaK C TOYKH 3DOHUE 006CleWwHAA MREMMANBHOTO NEPENS-
ra Ha PIOK, T8k 2 ycnoBHil GeSONACHOCTH 3KCHAYSTalIME O0OPyJIOBAEHH.
Boxrmell wacTED 5TO CBH33HO ¢ DocTaBko#ft Ea TIU HAGCCCOB C IPOBH-
maxmuM HeoGXORuMO® XOIMuecTBOM crynexefi. Ha pmc.6,0 noxasaru
pexmME UAPEI/MALHOR DAGOTH ONMEHANNATHCTYNOHUATHX HaCOCOB
03-580-200 B cxeme BomonATarenbyoro koxryps I3C {mPpUXIYHRHETRp-
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Haj JHHEA), CO3NADMAX NAZxe B OOTMMANGHEX POXMMAX Gonbmofi MBOHTOY-
HHt mepenay naBieBM#, KOTOpHI BHEYEENeH cpadarusaTs PIK xoria
( APPI?/( = 1,7 MIa (17 xm/cuz). Cronomnolt NOMSEO auHEe! MOR&3a-
HH SHAYCHHA NABJOHMA B HADODHOM KOJANEKTOpPe NPR yEROMIUE KTOBaEZK
TC macocamm [P-580-I85-% ¢ mecATsO crTymeRaME. U8 comocramiexus
9THX HIBYX rpafiUKoB BHMNHO, UTO OPAMEHEHEHE JEGCATHCTYNOHUATHX [IOH
IpH¥ 38J3HEOM B OPAMEP8 MHHMMAJNBEO TONMyCTMMOM ZIABJGHAX B HAIODHOM
Koxnekrope I8,8 Mla (I88 xtrc/cuz) CYEeCTBEHHO O6a9Irumnc OH pado-
Ty y3xa OHTAHHEA KOTJOB M ofecmeymno OH CHEEOEME 3aTpPAT 3ACETPO-
SHOPTHM HS NepPeRAUKy OATATENBHOY BOEH, HexoTopuli M3OHTOK HaBje-—
g ( AP = 0,2 MIa (2 nrc/cn(?), pasBUBaGMHI HACOCAME HDH MK~
CIManbpRO jomycTmoit momaue (560 T/u), CymeCTBSHHOIO 3HAYGHHA HE
MmeeT, XOTHA MOEeT OHTH TAKRS YCTPAQHOH, €CJM JONYCTHTE B 3THX Ol-
TUMANBEEHX PeXHMAX HEKOTOPYD (MeHee 4%) meperpy3Ey IeCATHCTyNEeHUA—-
THX HACOCOB HO PACXONy OUTATeNBHOX BOAH. JeBATACTyNeHYaTHe HACO-
cH [J9-580 moryr HailTu OpHMEHSHHE AMIE B Cayuae OPOBENCHES K3KHX—
ARGO CePHeSHHX DeROHCTDYKTUBHHX paboT, 00eCHeUMBANMEX CymeCTBEH-
Hoe cEMxe®me (Ha I1,6-I,8 Mg = I16-I8 m*c/cn@) THEPABARYSCKOTO CO~
OPOTHBNGHUA HAPOBOXAHOIO TPAKTA, N0 OPUHATUA DEUEBNA O ynazneHmM
cTyneHei# #3 BacOCOB NOJXHH OHTH OpeNBAPHTENEEO COCTABAGEH M IIPO-
QHANM3MPOBAEH COOTBETCTBYWEMS TrpadUEd POXMMOB IapajensHON pabo-
ox [I9H ¥ rpadUx DocienOBaTEeNBHOCTH IPOBEIGEMA DAGOT IO yHAIeRMD
crynenei,

B mpmnoxesry I moxa3as pexomernyemui BHIMASH cmocod ymaze-
HES CTyUSHe# M3 OpoTouHO#l yaCTH NDHTATEABENX H4COCOB C yCTAHOBKOH
Ha Baay Bacoca BMeCTO yIANABMOIO pasousIo Kojeca COOTBETCTByRmel#
BTYJKE, 8 BMECTO HANPABNAKWETO 8NIAPaTa — TRAB3H, ITH ZOTANE MO-
TYyT OHTH M3TOTORIOHH COIVIGCHO YKABAHHHM USDTEXSM CAMAMH 3J16 KTDPO-
CTRHIMAME I 3aEK83aHH HA CyMcRoM HacocHOM 3aBoze IO "Hacocamep-
romau”. IpH HOOGXONMMOCTE ynazeHEs ORHO# CTYNSHR BAMERAGTCH KOMIM
JSETOM "IHAB38-BTYAKA" IPOANOCHSIHAR CTYMSHE., ECIE NOMKEH OHTH
yHaNeHH IBe CTyNeRE, TO BrTopolf ynansercs weTBOPTAs OT KOHNA CTy-
OeES; TARAA DOCJENOBATeABEOCTH, DO MESHED BHMMASH, Eo npEsoxme
K 3HAUMTENBHOMY H3MEHOHND XOCTKOCTH pPOTOPS M yXYRWGHHN BHODALHOH-
Holl XapaKkrepMCYUEH HRCOCA, YXaasrh ooxee NIBYX cryneme# BHHMASH
HE DeXOMeEXyeT. [IpE yXANGHENM OZEOrO HJAH HOCKOABREX paGOYRX KOXec
pOTOP DOHOMEEAyeTCHE OABAHCMPOBATS.
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7. HOAPESKA PABOUMX KOJEC FAfl JONOIHMTENBHOIO
CHUEEHUA TABIEHWA, PASBMBAEMOIO IISH

He BCeIna 3HAUSHME LONM LARNOHMA, HOLIOXANed COKDPAN@HMD, CO~
OTBETCTBYOT nepenauny, pasBMBaeumoMy nexoff crynemso IIoH
( 1,6-I,7 Mla =~ I6-I7 nrc/cu2 )3 OCTABNATSH X6 BSCHTOUHO® ZABISERS
popsigxa I,0-I1,2 Ma (I0-I2 mre/ce®) menesecoofpasHO. B aToM cay-
Yae MOXeT OWTH MCIOJB30BQH M3BeCTHHE CHOCOS CHEXOHMS IABNGHHA 38
cueT yMeEBNEHMA H3DYXHOTO JUAMeTpa pasouux xonec (pHc,7). Hompeska
ROJ6C, D0 JABHEM uccienoBammit BHMMASH, pxmper Ha K ® TuxponmHa~
MUYSCKH@ CBOKCTBA CTYNeHHM, NpUyeM B OoJxbme# CTEICHE MMOHHO INA
HGCOCOB ¢ MHOTOJNONATOUEHMM HANDABAALMIME AONApATAME (AJS HACOCOB
CO CIUPANBHHM OTBOXOM 3TO BJMAHRME HOCYNECTBEHRO), HOSTOMY MNOZpPeS-
Ky KOZecC peEOMEHNYyeTCH OpoM3BOZATh B pasmepe 0,97-0,98 mauampEOIO
IKaMeTpa, YTO OTBEuSeT CHARGRHD NABAGEMA IIA DACCMATDUBAEMHX XS~
CHTHCTYNeHUATHX HacocoB Ha I,0-I,2 Mla (IO-I2 mrc/om®).

OCHOBHNM yDaBHEHHEM, ONDSIENADNAM CBA3H MEXNy BHOUHMM Iua-
MeTpoM Koxeca ( D,) ¥ pasBMBAEMHM MM NIaBIGHEOM ( H ), ABAASTCA:

H" - Bz 2
H =( i )" (I)
H_p | / AR
r.8. Dy =D, 55— 2)
Tme D, - mcxomHH}l AuameTp pacouero KOXeca IO BHXONHHM

KPOMKSM DQGOYEX JIONATOR, MM;
H - payeRc, oGoSHauanmu/ HSMeHeHHHE NOKA3ATEJM Hacoca,
B cBASK C OrpaHMWeHHHM NHANA30HOM NOApPesKH PalouMx Koxec

npd HEoOXORMMOCTH CHUXEHHS N8BAGHUA NORPE3KY BHEUNHMX KPONOX XO-
NaToX CXEefyeT MPOU3BONMTH HA BCEX CTYyNMeHsx Hacoca. Torna Homuh
AMaMeTp MO BHXONHHM KpoMxaM paoumx xonacre#t D'y npu HeoGxomuMon
3HAUEHWHM CHUXEHUA jaBxeHus Ha A Py u namnemuu Hs HanmopHol CTOPOHe
Hacocos Py womer GuTh paccumras mo caesyomed Hopuyne:

V a8
pf=p \/1-—H—, (3)
2 2 b~ Fac

rme FPg. = naBNOHES EA CTOPOHe BCAacHBAHEA HacocaMIla uu'c/cuz).
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Puc, 7. loxpeska padouero xojeca:

@ - TONPeSEA IO BHXOZENM Kpowxa nomarox; 5,8 -
KOCAS HOXPesXa

Hampmeep, N8 CHUXeHRA NAaBneREs Hacoca [13-580-I85-2 (cM.pHc.3)
ga I Mla (IO krc/cw?) mpa P, = 18,95 MIa (I89,5 Erc/cM), mogaue
560 T/4 weofXommoe yMeHbUeHHe JHEAMETPA COCTQBHT:

H
Lz =\/[ L0 .o,
D, 18,95 - 0,9

Npw D, = 402 mx DJ = 390,7 au.

Jnd coxpaHeHER IAGBEOCTE OPOTOYHOE YACTH X, COOTBETCTBEHHO,
Kl nexecoo6pasHO OPOMSBONHTE MOAPOSKY IO TpeSyeMoMy LHaMeTpy
TOABKO OO BHXORHLM XDOMXaM JODATOX, COXDAHMB (HE O0TAuMBAfH) 060~
EOBHS CTGHKE padouero xoasca (cm.puc. 7,a ). IIOCEONBKY WMDHEHA
KOZOC M BHXOXHHO yIXM JONATOK IPH NOXPSSKe OCTANTCH OpaKTUYeCKH
HOMSMOHHEME, II0%AYa HACOCA IPH STOM YMOHBWAGTCA NPONOPIMOHAXEEO
H3MEHORND OTHONGHRS Dz” /D2 » T.8, MPAKTHYBCER BCEro HA 2-3%.
B mpEBefeHHOM BHUE OpEMEpe IOXAYA HOCJKe HOAPOSKHE XOAGCA COCTABAT

Gy = 560 - 0,972 = 544 1/u,

Taxma o6pascs, OPR DOCTPOGHAM HA OCHOBAEHE HMCXOHOMY Hamop~
HOft XapakTepMCTHKM HAcDCAa XapaKTepHCTMKM AXS HACOCA C IONpOsSaH-
HEMM KOJeCaMM DACCUATAHENE NC NOBOMY NHAMOTDY SHAUSHHA IABNOHEA
P, Bma BHXOR® N3 HacOCa NOANENM OTKEAUMBATHCH NDE 3HAYLHAAX NOZAY,
YMOEBEGHNMX HTPONOPUROHANEEO OTEONOHED Dz”/D2 .

B BOROTOPHX ESCOCSX UPEMGBOEA XoCadH NOLpPesKa aomacrei pado-
YRX Eoxeo (oM.pRc.7,0,5); Taxag mogpesxa B Goxbuei OTeNeHM mpe-
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LOXPAHAET OT HeOJAronpuATHO# nnA 3HCILIyaTaluyM 3anagfavmeldl gopmu
HAmOpHO# XapaKTepucTUKH, [IpM yMEHHHEHHM BHOMHETO NuameTpa pago-
uMX KOJEC C IeJbl CHEXCHMA JaBJEHHA Hacoca, pasdoude JomacTH KOTO-
PHX EMERT KOCyl HOAPE3Ky BHXONHHX KDOMOK, IOLPESKA IOMXHA OHTH
CoXpaHeHa. B ciyuae KocCoit mompeskm no gopme pHC. 7,5 , HOBHH
BEeMHMI nuamerp Dg C JOCTATOUHO# INA NpAaKTHUeCKUX neyefi Toy-
HOCTHKX onpenenseTcH No fopMyzns (3) C COXpPAHEHHOM IPOUYMX DA3MEPOB
( 52' , C ) HeWSMEHHEMH; IpHM IOZpPe3Ke Ho fopMe pHC. 7,6 175
nepecvera mo fopuyne (3) MCHOXBE3ySTCA CPENHER nuameTp D2tDy
C COXpAHeHMEM NpexHero yIJa HAKIOHQ KOCOH KpDOMKM, 2

[lpy OpUHATUM peueHHs OO NONONHUTENBHOMY CHHEXOHMD naBje HMf
HAcoca mozpe3Koff pafouMmx Kojec CAeLyeT MMeTH B BHLY, 9YTO IPH BO3-
MOXHOM M3MEHEHUN C TOUGHMEM BPEMEHM COCTABA OCHOBHOI'O 060DyHOBa~
guA T3C mnd pacHMpeHMM 3N6KTPOCTAHIHEA MOXST H3MEHATHCA XapaKTe-
DHCTUKA IAPOBOLAHOIO TPAKTA Mni pacoumf nmuamasoH HarpyskH TIC mo
pacxoly IHTaTeNbHOY BOZH; BOCCTAHOBJIGHMS X6 NABIGHUA Hacoca C
TOJPS38HHEME PAGOuUMMU KOJOCAMA B yCIOBUAX 3NSKTPOCTAENNM IPAKTH-
YSCKH HeBO3MOXHO. [Io3ToMy K CHURSEHMD JNABJGHHA HACOCA mOLpe3Koi
Kozec HANO MOIXOILATE C OCOGOH OCTOPOEHOCTHD,

8. NAPAJUIENEHAS PABOTA PASHOTHIIHHX [I9H
C OTIMYALIMMUCH HATIOPHHMA XAPAKTEPUCTVHAMKH

Hepemko mpm mosramHEoM pacmupeEds TIC HA HEH OKABHBANTCA yC-
TaHOBRNe HEEMA [ISH passuudoro THHA C OTNHYADMMMUCH HANODHHMHA Xa-
pakrepucTraMn, U3 comocraBneHEA XapakTePHCTUK HSCATACTYNOHUATHX
Hacocos I3-580-I85-2 u II¥-500-I180-4 (cM.pHc,3) cremyeT, uTO Ha-
paJesbEas pacoTa IBYX TAKHX HACOCOB BO3MOXHA B NMANAsoHe HOAAYH
Hacoca [19-580, mMepmero Gosee BHCOKOHANOPHYD XapaKTePUCT MKy, OT
560 mo 400 7/4u. Ipm momawe 400 T/u (TOURA Q@ HA pHUC.3) XABICHHE
Ha CTOpOHe HArHeTAHMA Hacoca [I3-580 mocrturaer 21 Mia (2I0 rrc/cw®)
B BEnNueHEN# mapasnesnpro Hacoc II3-500 mepexon¥T B pexisd PENEPKy-
AANMHE, TAE KAK ODH NaBneHMM B BANOpHOM Kosmekrope 2I Mg,

{RI0 rrc/cM’) sakpuBaeTCA OOCpPATHHIl KnamaH HR EHANOPHO# CTopoHe

sroro Bacoca (Touka & ), ONHAKO HPM OTHOCHTENHHO GONBUOM KON~
ugCTBe HapaJeNBHO padorTanmux HacocoB II3-580 u IB-500 # B pexu~
MaX C NaBJGHMGM B HANIOPHOM KOJIE KTOPe BHAYKTOJNHHO HEXS IpPENeJb—
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goro - 21 Mla (2I0 Ecl‘c/cni“> ) — napannespHaf palora DTLX PaBHOTHI-
HHX HACOCOB HE BHBOBET OCJNOXHEEA, YTO B ofmeM LOATBEPXRIAETCA H
cymecTByWISH NpaKTUKON sKCIOIyaTaUuM.

Hampmvep, B pexume paboTH ueTHpeX HacocoB [I9-580 m omHoro
gacoca [I9-500 (kpuBas 3 Ha puc.8) OPH XAENEHEM B HAIIODHOM KOJLIE K~
Tope okono 19,5 MIa (I95 xm/cmz) monaus Hacoca [19-580 cocrasur
524 7/u (cM,puc.3), 8 Hacoca [19-500 ~ 408 v/u, T.€. PERUMH HECO-
COB OKA3HBAKNTCA OPAKTHUYSCKM B DPAOGOUMX 30HAX BRCIIyaTauuik. lpu
LaBJIeHMM B HAOOPEOM Koanekrope 18,8 Mla (I88 Krc/cM2 ) Hopays Ha-
coca [13-580 cocrasur oxoso 580 1/4, a Hacocs I9-500 - 470 r/u,

3 sroro mpmvepa CreryeT, uTO IOyTeM OOCTPOGEMA I'PALUKE DPSEIMOB
napaaneneHEOK padorH [I9H passUyHHX TMIIOB MOKHO yCTAHOBUTH TOT LUa-
na30H HArpyskM TC Ho pacxony UUTATeNbEO{ BOTK, B KOTODOM BOBMOR-~
Ha ®@geKTMBHAA OApaJJesNbHad pasoTa Pas3HOTUIHHX HACOCOB.

B Bepxuef#t ugctu rpagura puc.8 OmpeIeNEHH BHAUEHMA H3OHTOY-
HHX mepenanoB naBneEuit Ha PIIK, 0CO08HHO 3HAUUTEJHEHX B 30HE IOM-
KINUCeHUS B NapaJJIeNBHYD padoTy ouepelHOrO Hacocs., Ha padoyem Ipa-
QUK mpepCcTABIEHA TAKES NOTEPA SKOHOMMUHOCTHM BKCILIyaTanuy Haco—
COB, CBfA33HHAA C HEONTUMANBEHMMU DEeEMMaMM DPASOTH HACOCOB, T.E.
OpY 3HRUUTEJNBHHX M3CNTPUHHX nepemazax xasnexuil Ha PIK,

B HumHe#t vacTu rpaguxa MOKA38HH X8DPAKTEPU3YWNME DKOHOMUY-
HEOCT® PKCIUyarTanky [ISH 3HAUEHMA yIEeNHEHX PACXONOB 5JEKTPODHEPIMA
Ha I T nepexaumeaemolt Bomu. Opu mazom KonuuecTse padorawmux [ISH
3HAYSHMA yREeNEHHX PACXOLOB 9JEKTPODHePIUM HAXOUATCA B IIperesax
or 6,96 g0 7,90 EBT - u/T, a IPH OTHOCHTEJNHHO GOALUOM YUCTS HACO-
COB (7-8) yneinsHH# pacXojn 3JEKTPOIHODPIMN CHUESETCH M HE NPEBHUA-
eT IpH Iepexome Ha cryenybmmit Bacoc 7,44 xBr . u/r, Ipu sroM, Kak
DOKaSAMHE PACYSTH, M3MEHOHMe HOCJeOBATENBHOCTH NOLKINUEHHA Haco-
coB [B-580 m O09-500 mecymecTmeHHO (He Sonee ueM B3 0,1 KBTeu/T)
BIMFAGT HA YHONHHEH{ DACXOR SNEKTPOSHEPIdH; TEeM He MeHee IIpU CpaB-
JERTEABHO DABHOMEDHOM DACHOJIOXGHMM HACOCOB TOrO ¥ APyroro TUOa
oo nasEe §poETa KorespHOM enecoofpasHO NPeXNe BBOLUTE B DAGOTY
HACOCH Ooxbmeit DpOMSBOXHTENHHOCTH, T.8, HacocH [19-580, a yxe sa-
TeM BKEIDYATH HAcocH I19-500.

lIpoBefeHERS pPACYETH LHOKASANM TAKES, YTO NPUMOHEHHe OJMUSKEX
IO HOMMHANBHOM momade IISH npH DasAMUHHX KOMOMHANAAX MX BHIIOYS HEA
P DApaJMeABHYD pacory HE X8eT CKOXG-JAMO0 ONYyTMMOIO BHMUIDHIA B
CHuxeRMM cpadaTuBaeMoro Ha PIIK H3GHTOUKOTO mMepemana IaBAEHHUHA,
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9. WICNB30BAHNE 1jA IMEHHIEHMA IEPEIANOB
IABIEHUE HA PIOX JOTONMHUTEINBHOTO HAGOCA
C MEHRJE! HOMMHAJBHOR HOTAUER

OcroBHEME 1A paccMaTpuBaeMuX TOC ABNANTCH IOUTATEJNBHHE HACO-
cu [I3-500 u [I9-580; mpoToTHIOM HaCOC& C YSCTHuHOQ momave#t apaseT-
cH BHOyCKaemuil 3aBomom "Nxrumpomam” DHTATEeNBsHNE BacOC CERIUOHHOTO
rona I3-250-180-3, momycKanmu#t, .00 PASpeNEHMD 33BOAA-H3TOTOBUTEN,
MaKCUMANBHYR Dozayy Io 290 T/u; X3paKTepMCTHKA 3TOTC HACOCE Ipefi—
crasneHa Ha puc. 4. Ha puc.9 npuBeleH B KauecTBe mpuMepa rpaduk
PEXEMOB DACOTH INEeCATMCTYNSHUSTHX OHTATENBHHX HacocoB [19-500 B Kom-
SuHanMM ¢ HacocoM nonoBMHHOE mopaum I9-250-I80-3. I'padux mocTpoeH
¢ LeAbD BHABNEHUSA BOBMOZROI'O CHARGEEA mepenana napnesuit Ha FIIK B
MHTE DBANAX MERLY ONTMMAJBHEEMM DeXMMaME, a TAKEe IJIA ONSHKA BHMI-
PHIiA B SKOHOMHYHOCTHN ®KcHnyaTauuy [I9H, HocrpoeEne IpOUSBONMIOCH
YKa33HHEM B pasn. 3 CHOCOGOM,

Haubornee odpdeKTUBHEM C POUKY 3PEOHMA YMEHBUIOHHMA W3OHTOUHKX
nepenanoB napnesud Ha PUK ABnAeTcA rpagMk, IO KOTOPOMY HAacoc
19-250--I80-3 BRunyaeTCA Opy ofmeM pocre Harpyskd TSC xaxnuit pas,
KOIfia IOpK DapaxnnenbEo padoravmux Hacocax [13-500 nasnesme B Hamop-
HOM ROJJIEKTODe CHEXA€TCH O 3HAUSHHMA PHMHH [a IQHHOM IIpiMEepe IO
18,8 Mla (I88 kre/cv)] .

Jlomasag RpuBas 1-1' 2-2' -3-3"... IABJCBUS B BAIOOPHOM KOANG K~
TOpe LpH mapannenbHO# padore ToONBKO HAacocoB II3-500 (cMm,puc.9) mo-
Ka3HBaeT, YTO B NEPEXOAHHX PexuMax oT onHoro Hacoca [I3-500 Ha cne-
nyome# u3cHTOYHHE mepeman xapneHmli Ha PIIK (cBepX 3aN0XeHEOIO B
3HQUO HHO PHM“H 3amacs Ays padoTH OpYU PeEMMe ¢ oTKpuBmmvacs IIK)
JOCTHIaeT B 33aBHCHMOCTH OT KOJNHYSCTBA HEXONAMMXCH B DpasoTe HACO~
coB or 1,4 mo 0,9 MIla (or I4 70 9 m'c/cxe). Ipx BEADUCHEM X© H8
COOTBETCTRYRNUX IPOMEXYTOUYHHX HHTEDBAJAX IO DAacXOny NETATEABHOH
BojH Bacoca [9-250-180-3 nuHMAA KABJGHHA B HAOODHOM KOJLJE KTODe
OPOXOJMT HHEe (NTDEXNYHKTHP) ¥ M3COHTOYRHE nepenan nasieRsfl Ha
PIK cocrapaser yme or 1,0 mo 0,5 MIla (or I0 mo 5 xrc/clﬁ). Pac~
CMOTPOHHOS MEpPOODUATME, HOBBOJADESE HOCKOJLEC yMEHBIWTE IePeNaEH
napneBsil Ba PIK, TpeOyeT yCT8HOBRY OXHOIO (A4ByX) HacocoB I3-250,
YTO CBH38HO 1A IeHCTBYDMEX SJSKTPOCTSHNUE CO 3HAYUTENHHHME TDYh-
HOCTAME KOMIOHOBOUHOTO X8paKrepa.
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Puc.9. I'padur pemumoB paboT Hacocos [[9-500 ¢ pmecATe cTyneHsmu
[py KCHOJIb3OBS8HMM B NapallenbHo#t pa6oTe Hacoca
[19-250-180-3 ( - - - ):

I-5 - pexumn paGOTH C KOJMUECTBOM BKJWUEHHHX HACOCOB <-6 COOT~
BeTCTBEHHO

W3 puEc, 9 Targe BHLHO, YTO MCHONB3oBaHME Hacoca [19-250
MOSBOJIAET B ONPENICNEHHHX MHTEPBANaX IO PACXORY MUTATENABHOR BOINM
Ha TIC HONYyYHTH DKOHOMMW IMEKTDOSHEPIMM HA NMUTATEJNEHHE HKACOCH OT
0,7 ¥Br . u/r npu Tpex padorawuux Hacocax IP-500 ( £G, =
940 + II70 T/u4) mo 0,3 KBr « u/r npH wecTH padoTARLMX HACOCAX
I3-500 ( EGy, = 2330 + 2570 T/4), YcraHOBKAa IOIONHMTE ILHOTO
Hacoca [19-250 ocobeHHO agfexTwBHA NpA HEGOMBWOM KOJNYSCTEE yCTa-—
HOBJIEHHHX Ha 3JeKTpocTaHUmm [I9H. CraoxHOCTDH peann3alum 3TOIO MEpo-

TMPUATUA CBA3GHA C TDYIAHOCTBK pa3MeleHUA TOIMOJNHUTENBHOIO HACOC3a.
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10, YMEHGUEHUE IEPENAROB IABIEHMA HA PIOK IIPY
TAPANIVENGHOW PABOTE TPYINIH I3H C ONTIMAJBHLM
YUCTIOM CTYIEHER ! HACOCA G OfHOM
YIATEHHOR CTYIEHBD

Insa ymeHBUeB#A Iepenana nasnesu#t Ha PIOK MOgeT ONTH MCHONB—
30B3H ONMH M3 NATATENBHHNX HACOCOB C YMOHBHEHHNM H§ OIEY YHCHOM
cTyneHell mo cpasHesudr ¢ ocranbHoit rpypnoit I9H. Taxoe MepoHpUATHS
peanu3yeTCsa NOLKNDUSHMEM B ONpeNeNeHHHX WHTepBanax Harpysks TSC
I0 IMTATENBHOM BoOZe mapaanensHO K padoranmum IIOH Racoca, uMenme-
I'0 CHAMGHHYH B COCTBETCTBHAK CO CHATOX ONHO{ CTyneHbD HANODHYD X&-
PaKTepUCTURYy., 9TO O3HauaeT, YTO OpM OPUHATOM 3HAUSHUM MMHMMINBLHO
ZOOyCTMMOIrO I8BNSHAS B HAIODHEOM KOJAEKTODPE [Haupmep. P,f’“”z
18,8 Mia (188 xm/cnﬁ)]noxaqa 3TOro HACOLa OymeT MeHBEEe IONAY
HACOCOE C IIOJIHHM UNCHOM CTymeHeil,

Ins npmmepa COCTABNEHEA TAKOI'O POXEMHOTO I'pafUra C LEJBW
OUSHKE 5{peKTUBHOCTHE STOTO MEDONpPMATHSA IPUHATH HacocH [I9-580 ¢
AeCATHY CTYOSHAMM, MAKCHUMANbHAS HOAAYA KOTOPHX HDH AABIGHUM
PHM““= 18,8 Mla (I88 krc/cM®) cocrasaser 570 /4 (HECKOABEO
Oonbue MaKCMMaNbEOX 560 T/u), a HOKAvYA peBATHCTYNEHUYaToOro HACOCa
13-580 cocrgemaer 426 /4 (XapaxTs pUCTHRM 3THX EACOCOB CM, Ha
pac,3j.

Ha puc,I0 nmpepcrapaeE PACCUMTAHEHHE OO STHM JAHENM IpPadux
pexmvoB paGoTu [SH, ChnmomEas JsoManas JMHEEA DOKASHB3GT BECHMa 3HA-
YHTEJHEHe NM30NTOYHHE Iepemanu mapneHK¥ Ha PIK, cBA3aHHHE C Epy-
TU3HO# HANODHHX XapaxTepucTHE BacocoB [19-580, mOCTONEeHHO yMEHB-
UapE@Wecs OO Mepe yBeNUUeHHH KOAHUSCTBA NEDAAMGJBHO pPasoTanmMMX
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Prc,I0. T'paguy pezumvoB pagsoTH HacocoB lI3-58C ¢ mecATHER CTYNSHAME {
B IapannenbHOi pabore Hacoca lO-580 ¢ neBATBR CTYHEHAMY {

I1-9;2~10; 3~10xR; 4 - 1I0x3; 5~ I0x4; 6 - I0x5; 7 - ICx8

Yuc o cryneHej B pacore:

— ) [IP¥ HCHOONB3OBAHMM
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Hacocor (oT 2,3 Mia (23 EI'C/CMZ} -~ [OpH BRINUCHHM TPETHOIO HACOCH
no I,6 MOa (I6 Krc/cM”) —~ npu BRIPYSHME mECTOTO Eacoca). [lomkim-
YeHNS B IAPANNENBHYD paldory AeBATHCTyHeHuaToro Hacoca [9-580

( ITPUXUIYHKTUPHAA KPUB&A) yMeHbLAeT M3CHTOUHNE HNeperams JIaBjeHuik
Ha PIIK B nuang3oHe MexLy OOTUMANEHEMM TOUKAMH DERUMOB BKCIIyaTa-
uun OH, Ecnu nps nasiesduu, HAUPMMEP, B HANODHOM KOJLIEKTODE
pMuH - 18,8 Mila (I88 krc/cM), 1pH yBeNAUEHAM HATDYSKA SNEKTPO~
CTRHIEE BMECTO TPETHEIO AECATHCTYNeHUATOrC Hacocg [19-580 mommio-
YyuTH NEBATUCTYNEHUATHA Bacoc, neperman Ha PIOK 6yzer xa I,I Mia
(I rrc/cM®) meBbme; Opy paborTe OATH JECRTUCTYNOHYATHX HACOCOB
[19-580 mopmupueHMe B KAUSCTBE CJEINYBHEIO IEBATACTYNEHUATOTO HE-
coca CRU3MT mepenap mannesndt #Ha PIK yxe TONBKO HIPMMEPHO HA

0,6 Ma {8 rTC/OM" ;.

Kax BMEHO 13 rpapMKa, IPA MCIOAB3CBAHAM JEBATHCTYISHUATOTO
Hacocs W3ONTOUHNE mepenanu s FIK Zaxe OpW OTHOCHTENBHO SONBHOM
RKOJUUSCTBE [8paNNesBHO PAasOTEWLMX HACOCOB BCE Xe OCTANTCA elme
3HAYMTE IbHEMM ( 38UTPUXOBAHENS Iromanu max mpamod A7) u moc-
TUraLT OPH DAcXoNg iMTAaTenbHOH BoAW, Hanpimep 3000 t/4 3HaueHUA
0,6 Mia (6 KI‘C/GMZ } B KaKOE-TCO CTENEGHM 9TO OCpACHAETCA KPyTU3—
Ho#l HAaHCODHOM XapaxTepucTirM Hacoco lI83-580, xorTd B neJgoM BHCO-
K6 U30HTOYHHe Nepenazn uaBreBril Ha PIK aBNAWTCA Heu30eXHOK clie-
umpuxod sxcmayaranum ¥ ¢ mocToHEEOH uacToTO! BpamesEA.

BHETDHIl B 3KOHOMHYHEOCTH OKABHB3GTCA HE CTOJb 3HAUUTENCH.
Tax, Op¥ padoTe TPeX ZECATHCTYNEHYATHX HACOCOB UCHOAB3OBAHME NE-
BATHCTYHEHYATOTO HECOCA TO3BONAST JMEHBMUTE DGCXOL BJIEKTPOSHOP-
THY Ha mepexauxky I T ouTartesnsHO# Bouw Ha 0,25 ®Br .u/v, Opu pa-
60Te NATH AECATUCTYTIEHUATHX HECOCOB yme TOXbKO okoxo 0,15 wBr.u/r
{cM.puc.I0).

s pmc.I0 Taxme ciaenyeT, YTO UHTEPBAJNH [O DACXOLY DHTETENB=-
HOM BomH, KOr@a B padoTe HAXOJATCHA TOJBKO HacocH II9-58C ¢ mecs-
THD CTYUSHAMM, BOCHMA Maxu (oxoxo 140 tT/u), uyTO OpH Pe3KUX Koie-
6aBMAX HATpy3kM Ba TSC npuBeneT K He OCXORUMMOCTH Y3CTHX lIe DEXOROB
C ONEOTO HACOCA HA APyrofi M yCNOEHMT SKCIIyaTan#y rpynmu II9H,

Ipu OTHOCHTEABHO CTACWIBEHO! HATDY3KE HAHHOS MEDOIDUATHES MO~
EeT ORA3aTHCA [eNeCo06pPa3HNM.
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II. CYMMAPHAR TIOFAYA II9H
IIP¥ TPOBEJEHMN PEKOHCTPYKTVBHMX MEPOIPUATHE
LA YMEHbUEHWS IEPEIAOB IABIEHWA HA POK

TpeGoBaHMA K cymmapHoli momaue II9H mas snexTpocTaduuif ¢ uone-
PO UHNME CBA3AME COPMyNMpOBAHH B H., 7.2.1 "lpamua ycrpolicTBa
$e30MaCHON HKCIIyaTANKA NSPOBHX ¥ BOTOTPEeiHNX KoTaoB™ (M.: "Hen-
pa", I971) ¥ B HODMAX TSXHOJOTMYSCKOTO [POSKTUPUBAHKA TSINCBHX
DM KTpUUeCKUX cTarnui, TpeCOBaHAA IO Pe3epPBHPOBSBMY NOXAUR HACO~
COB LpH HOMUHAJBHO} 08DONpPOM3BOAMTENBEOCTH BCEX YCTRHOBIGHHHX H8
T KOTNOB, NPHUBSISHHHG B 9THX LOKYMEHTAX, He OPUBASAHH K IKCTDE-
M3JEHOMY DOEMMy DAGoTH ¢ OTKpHThMM [IK (CcM.pasm.4) # DO3TOMY BIOpa-~
BE DacCMATpPUBATECA 3H6CH LA yCcaCBRE PaGOTH C HOMHHAJIBHHEM JaBje-
HYeM Tapa B SapaGaHe KoTja., BunosEeRUe TpeCoBaHMit pasp.4 OO Ha-
CTpOK ONT/MANHENX DOEIMMOB HACOCOB Ha paory ¢ mamiemimem By“4%,
ofecreyABanEMM NUTAHWE KOTJA IpH cpadarusBarum [IK, mpemycmaTpuBaeT
3amac B oTRpuTHM PIK ¥ Tem cammM ofecheuMBaeT BHIOJHEHME TpeGoBa-
Bult o, 7.2.1 yxasangux [Ipasmn. OpEaKo ClenyeT OPOBONUTE IIPOBEPKY
PasOTH HACOCOB IPM NABMGHHKM B HANOPHOM KOJNJB KTOPS, OTHEYANmEM HO-
MAHANBHOMY LABIGEMD B OapadaBe ROTna, MYyTeM HOCTpPOSHUA CYMMADHOR
XapaKTe PACTHRA BCEX HACOCOB ( PeKOHCTPYUPOBAHHHX IJIA CHEXSHHMA He-—
penana naBasEmit Ha PIIK # He peKOHCTDYMPOBABHHX) .

12, IPIMZHEHUE BWIAHHHX PEKOMERZALMA 17
SNEKTPOCTAHLMR C IONEPEYHHMM CBA3AMY HA
IABIEHIE 9 MIa (90 xre/cy®)

Bce crasauHoe Bume ynd [[OH snekrpocTanmuiit Ha NaBieHEE

13 MIa (130 xsm/cmz ) MOEeT OHTH MCHOOJNB30BAHO M IMA P83PAasOTEN
Meponpuaruit oA saeKTpocramnuit Ha aasnerme 9 Mlla (90 xrc/cM”).
OpHaKO B CBASHM C TéM, YTO HACOC HOJOBMHHON nomaum II9-I50-I45 3a-
BozoM "Kxrumpomam" B HACTOfmEee BPEeMH yXe He BHOYCKAeTCH, LA
JMEHBNEeEUA HepPemanoB naBjeHui Ha PIIK B OPOMEEYTOWHHX MORLY ONTMU~
M8AbHEHMY DEXUMAX MOEET OPMMEHATHCA TOJNBKO KOMOMHANMS Iapaneyb-
Hoffl padoTH HACOCOB C HACOCOM CO CHATO!t HONONHMTENBHO ORHOR CTy-
nesso (cMm.pasn.I0). Ha puc,.Il npuBeseHH OCHOBHHE X8DPAKTeDHUCTREU
Hacoca [[9-270-I50-3,3 B npunoxeHAN 2 - pPeKOMEEIYOMHI 3aBOIOM
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Puc, II. OcHopHHe XaparrTepucTukn B-270-150-3:
I ~ nmecs?r crymeseits 2 — @BATH> CTymeEeH
Yenoens:P,, = 0,8 Mila (8 m/cuz);

. = 3, =
toe= 158,1°%; fcp = 906 Rr/M°; 1 = 2985 o6/mmm

"Ozrpzpoman”™ CHocof DPEKOHCTPYKIMA HACOCA €O CHATHOM onEof mam
Byx cryneHeit, IIps mocTpoe BMY rpaduKoB NapaynesbHO# pasoTH
1-270-I50-3 caenyeT mMeTh B BHLY, YTO 38BOJ, COTACOBAN BOSMOX-
HOCTH SHCIIyATALME HACOCA B NUANA30HO HOZAY Xo 326 /4,
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I3, OECTUIATALUOYHAA ITPOBEPKA GOOTBRICTBUA
@AKTUYECKIX HAIOPHHX XAPAKTEPUCTVER TWIIOBHM
SHEPTETHYECKIM XAPAKTEPUCTVEAM II9H

[Ip# OTCYTCTBUM HA BASKTPOCTAHNUE (EKTHYECRAX X3PSKTe PACTHER
II8H rpadux pexmvoB PasOTH PeKOMEHIYETCHA CTPONTS HA OCHOBAHMA "The
OOBHX 3HEEPIETHUSCKEX X4DAKTODUCTUR NUTATENLHHX 3J€KTPOHACOCOB"
(M. : CIO Comsrexsuepro, I981). ONHAKO, ECNH UMEETCSH COMHEHMA B CO-
OTBETCTBMM QaKTHUYECKMX X8DaKTEeDUCTHK HACOCOB THIOBHM, MOXST SHTH
OPOKSBEJNEHA DECILIyATALHORHAS NPOBSDKA HANOPHHX XapAaKTePHCTUR LPR
napannebEO# padoTe HOCKONBKEX H4COCOB Ha TSC,

HauGonee npocro TaRas OPOBEPKA IPOBOILMTCH, KOIHA B padore
HAXORATCA ORHOTHIHNE HACOCH. [IpM yCTQEOBHBIEMCA Dexmve 0OGODYAC-
Bagua T3C 1O mpoBePEeHHHEM SKCILIYATAIMOHHNM DACXONOMEDAM OIDENeNf-
6TCA CyMM8DHAH HONAYA DACOPANNUX NUTATENBHHX HACOCOR X6, , @
OPOBE PO EHHMY MAROMGTDAMHM MBMEDAETCH HABACHES B BHXONHOM OATPYyOKS
Kamnoro Hacoca AP, ; 8aTdM NONCUATHBAGTCH CpEJIHESspPHIMETHUSCKOS
SHA Y6 HEE ,uaBJISHHﬂ'PHcP . lo rpadury pexmMoB DAGOTH, CDOCTPOERHOMY
H8 OCHOBRHMM TUOOBHX BHEPTSTHUECKUX XAQDaKTEpPHUCTHR, ONPEISIA6TCH
LaBYeEHe B EODODHQM KOANEKTOpe P,f s COOTBOTCTBYRESS U3MepEHHOMY
pacxony Bomd LGy (roura I Ha puc.I2). Ecam faKTHUECRO®
U3MepeHHO® naBresue F,7 oEasnmaercs Hime P, (Toura I'), 870
O3HRYAeT, WrO CpenHAA HAUODHAH XapaKTODPUCTHRA LPOXONAT HEAXe T~
mosolt HamopHEOY xapakrepmcTEXH. [pH NDOBEpKe MOXeT OK838THCHA TR~
x6, WTO NsMepexHoe cpenmee nammerme A7  cyzer Soxsue AP ;
TaRaA CHTYSNBR BO3MOKHA, OCAE B DPaCOTe HAXONMTCA GOXBDEe KONNUS—
cTBO HacocoB (TourM 2 ® 2 Ha pmc,I2). B BTOM CHyuse IpDOBOPKY
HaYIOXAT OPOBECTM LPH XNPYI'OM CYMMADHOM DACXOne NHTATONHEOH BOMM
%G, » *.6. DM OXEHAKXOBOM KOXMUSCTEE paCOTANMNX EacocoB, [loxo-
x6HRe EOBOH CponHe# TOURN ZABNGHKA PH"'P Ha THIOBOH XQpaxTspHC-
THEG ONDOfGASGTCA Noxawek XG5, /n , THe N - KONNWSCTBO pado-
TARRMX EACOCOB IPH HNpPOBONSHHK OPOBEPKR, Jas DOAYWEEH N6 HCTBE-



Puc,I2. JKCONYaTROMOEHASA OPOBEDKA DOEMMOB
padorn IRH

TEJBHOR CpenHe# EaNoOpHO#i XapaKTe DUCTMRE OHTATENBHWX H4cocoB T
IONyCTMMO IPOBECTH €€ OKBMIMCTAHTHO THIOBOY HA PACCTOAHEM

AP, =P] ~FfF; ¢ nomomsn orof xapaxTepECTNKN MoXeT OMTD
yrouHeE rpaQuxk pexumoB sKcHNyarTanuu IIOH, ecxd B peayxpraTe Opo-
BepDKR BHEBUJACEH CYUECTBeHHAA DA3HWNA B RaNope [6ome 0,2-0,3 Mia
(2-3 xm/cnz)J .

o naRAHM NPOBEPRM MOXHO HONYUHTH # WELMBELYAABHNS HANOPRHS
xapakrepucTnre [I9H, Ins sTOIO IpM NPOBeNEHEE OPOSEPRH CASLYST
PurcEpoBaTH TAKES HOUAMY Gh, RAXUOT0 M3 padoTsDmMEX HACOCOB 1O
HHETKKSTOPHOMY pacxXonoMepy, IOZAKNEMY CHIHaN HE OTKpHTHe KIaN8HA
H8 ZMHRM DOLUDKyRANRM HACOCA, WIM CHNYy TOKA 3MeKrpoxBHrarench
BacocoB J ., Pacopenesds M3MepeHEHH CyMvapHH# pacxol OETATEeABEOR
BoH £, DPONOPNWOHANBHO NOAYUSHHOMY SEauerwo G, wm J
MOXHO C JOCTATOYHOM CTENeHBD HOCTOBEPHOCTH ONDEISNETEH IORAYY
RaxXOT0 M8 yuSCTBOBABNEX B mpopepre I9H. 3To HOSBOAUT MOMYURTH
QaETHYECKYD XapaKTODUCTHRY IAA KAXLOr0 HACOCS AENMBERYAABLHO, IO-
CKOXBKY HM3BECTHH HNa KGKIOr0 HACOCA B OAHOK TOUMS NQBJIGHRE B Bi—
XOIBOM UATPYORe M NOJAYA; HANODPHAS X4PaKTe PACTHRE NPOBONETCA IR
BCEIO AMANA30HA HONAYU SKBHUMMCTAHTHO TANOBOM HANOPHOH# XapakTepuc—
THUES JXA JAEHOTO THIA HACOCA,

Iipr napasnensBof pasore DASROTHNHHX E&COCOB NPOPGNEHHE BKC—
IIYSTANHOBHOK IPOBSPRM HANOPHHX XQPAKTEPUCTUK TAKXS BOBMOXHO,
€CIE HCHOAS30BATH NPHANNN DACODEZSXCGHEA CyMMapHo#f DOZAYM EACOCOB
OpPONOPREORAXBHO HNOZAYAM, ESMOPOEHIM DECXOJNOMEDHEMHE EHIEEATODHIME
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ycrpoftcreaMi, Hcnone3oBaTs NNf STOR HeNM 3HAUSBMS CHUIN TOKE BJE K-
TPOLBEraTeNell He PeROMEHIYeTCH M3-3a8 DA3NUUHHX 3Hauemmit Kl smex~
TpoxBUrareneli,

lipu DpoBeISHMM IPOBEPKM 38NMACH BCEX HA3SBAHEHX BHEE MN3paMeT—
pPOB CJELyeT JeNaTh IO BOSMOEHOCTHE ONHOBDPEMEHHO B TeueHMe, HAIDU-
Mep, Ioxydaca ¢ uETepBasoM B 5 MME H Iad Kaxmoit BeJUUMEN ODUEATH
IJA pacueTa CpelHee 3HAuSHmE,

14, OBRVE BAMEYAHMA IO PEAJMBALMI PEKOMEHZAUUA

PazpadorTra n DpOBeNeEUS MeDPONDMATHH IO CHUKSHNK NepenazoB
naereruf Ea PIOK moryr OuTh DAsUeNeHN HA CJSIYDLHS OCHOBHHE OTa-
IH

- ONpefieCENe MUHEMANIBHO NONYCTHMOIO IABJGHMI B HANOPHOM
xonnexrope IOH, npu ROTODOM HSUEXHO OfeClEUUB3ETCHA IMTAHHE KOTJS
opu cpadarupasuy K, Ompenensts MUHEMQJGEOE NABJAGHME CJlenyeT mep-
COHaNy LEXOB HANALKM BASKTPOCTAHUME uUCXonsA U3 QaKTUUECKHX X8DPaK~
T@PUCTHRE OGOPYINOBRHUA, CONPOTHUBJCHMURA TPAKTA M IPYTHEX OCOOEHHOC-
Teft naHEOR KoBkpeTEOR T3C. lIpeBapuTesbHO HEOCXORUMO OPTEHMZ0-
BaTH M OpOMBBECTH M3MEDGHAA NABJASHUY IO OTHENBHHM yYacTKaM Iapo-
BOJASHOIO TPAKTa, OLSHUTH CTAOMIBHOCTE THIPABNINUYECKUX COIPOTHUBIS-
Ui MXHE OHPeNSNUTH 3aBACKMOCTSH HX OT HAI'DYSKH M CYMMAPHOIO pacXo-
I8 OHTaTe ABHOJ BOIH B AManasoHe Haubonee xapaxrepEux maf T9C pe~
XUMOB ¥ ODUHATH HA OCHOBSHHM HOJNYUYEHHHX NAHHWX HEKOTODHE Cpel-
HES 3HAYGHHH, KOTODNE X NOJXHH J6Ys B OCHOBY pAcuyeTa MURMMANB-
HOTO JaBJCHWA B BQOODHEOM MATMCTpanM ¥ DexEMHHX rpafuxoB., Pacuer
MHENMANBHOTO N&BJeHMA B HAaONOpHOM Koaxexrope II9H crienyeT BecTH
COIVIGCHO DP83H. 4 IJIA KOTJA8 C BAMGONBUAM THNDABIMYSCKMM CONPOTHMB-
JEHESM; TAKOY BHOOD MUHUMANBHO NONYCTIMOIO NABJOHEA 008CHETdT
opa cpacarTusaruu K HaNexHO® NUTANMG TAKEG J BCOX OCTANBHHX KOT-
neB T3C;

- DOCTPOSEHMe Ipa(uroB mapeinonbHoff pafoTn yCTAHOBAGHHHX HA
saeKTpocTaHnEE ISH nna onpeneseHMA RSONTOUHOIO JABJNGHHA B ONTE-
MaNBHEX TOYRAX pasoTH HACOCOR, I'padux pexMMOB HapainensBoit pa-
6OTH BACOCOR LBNeCOOCPA3HO CTPOUTH B MHTEPBAN® HAIDY3OK IO pac~
XORy HMTATeNSHOM BOJM, OXBATHMBADNSM BCe THUMYRNe Ina nammEOR TIC
POxmMH, B oTCyTCTBM® HA BAOKTDOCTAHIHMK IKCIGPEMOHTANHENX (ARTR~
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YeCKMX xapaxTepucTux IISH mpH mocTpoeHME DeXUMHHX TIpaHEOB MOXHO
ACHOJNB30BATE HAHHHE "TUIOBHY DHEPICTHUSCKHMX XQpaKTePUCTHUR HHETA-
TeJBHHX BJeKTpoEacocoB [9-720-185-2, I3-580-200/185-2,
[13-500-180-4, I9-380-200/185- u II3-R70-150-3" (M.: CIO ComsTex-
9Hepro, I981) u pmc. 3;

- NpH BHABJOHHMN H8 OCHOBAHEM 3HANN3A NOCTpoe HEHX rpajuror
3HAYATEIBHOIO W3CHTOUHOTO Iepengna napieHmi ma PIK pemeHHNe BOIpO-
ca 00 ynaneHME LeJoll CTyNeEH | CM.Da3x.6) WM Nojps3Ke pPalouMX Ro—
nec {(CM,pasn.7); BO3MOESH cryvaif DpoBemeHEA W TOIO M IPyroro Me-—
pOLpUATHUS;

— B IPOMEEYTOUHNX PeXMMax (B MHTEDBAJAX MEXNLY ONTMMANBHEME
TOYKAMH) IOCTPOeExe IpPaduEoB pexiMoB paGoTH IOH ¢ mpumeReEmSM
Hacoca MeHbme# momayd (CM,p&3Z.9) WA HACOCA ¢ OfHOU NOMONHUTENB-—
HO CHATO# CTymeHBD CM,pa3n.]10). Ha ocHoBe &Hann3a STUX IpaQEKOB
H DacCMOTDeHUA BOSMOEHOCTM YCTAHOBKM IONOAHUTENHHOrO HACOCE IOpPE-
HATHE PEemeHEAs O BHOODe IV Deanu3aNal ORHOIO M3 PACCMOTPE HHHX
IOOOJNHATE IBHHX Me POIpPHAT Mif;

- B COOTBETCTBUHM C HNPUEATHMYA DOLSHUAMU pasSpacOTHA INAHA-
rpaQura OOCJNEZOBATeNBEOCTH IPOBENEEMA pPEeKOHCTDYKTMBEHX pasoT C
NCIONE30BAHEGM CEKIMOHMPOBARNA IO CXeMe OTHeJbHHX rpymn IIBH, ¢
yYSTOM CPOKOB IPOBONSHHUA KAOMTANBEHX DEMOHTOB KOTJAOB, Typboarpe-
raroB u II9H.



Opunoxzxenne I

YEPTEXHM PEKOHCTPYKIMA IMTATEJBHHX HACOCOB I3-720, I1B-580, [3-500,
113-380 C VIAJEHUEM M3 TIPOTOUHO! YACTH OfHOR MIM IBYX CTVIEHEH
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Puc, OI.I, HopaAnor ynaneHEs CTymeme#t B Hacocax [I3-720, 119-580, M3~-500, [0-380 (xouma ¢ uwep-
PRIOE §. Y exa BAAMAH & 17.117.000.00CE):
a - onEOH CTyHEHH; b6 - myx crymesmeit

I ~ Bryaxs (cM,puc.2l); 2 - rwmsa ( puc.3M)
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Puc.lII.3. T'unp3a (Kouus ¢ ueprexa BHUMASH ¥ H.I7.59.104.13)
Opume uanaa: I, Ornuska oo moZenu uepr, 806.I5.106.10. = 2. HeykasaHHHe npefenbHue
OTKNOHEeHMA DA3MEPOB: OXBATHBANIMX - IO A7, OXBATHBAEMHX — IO 3‘7' IpovMx 1%—- nonycxs 8k,

Marepuan: crans 25]I-1 T'OCT 977-65, Macca I3,I kr.




Opunorgrernunme 2

YEPTEEY PEKOBCTPYKUUMN ITMTATEJIBHOTO HACOCA II3-R70-I50 ¢ YHAIEHVEM
U3 IIPOTOYHON YACTH ONHOR WIK ABYX CTYUEHEM

Pyc.li2.I. Ypanenue us npoTCuHoM uacTy Hacoca
[i9-270-150 ogpHo# crynenw (KomusA C yepTexa 3a-
sofe "Dxruppomam” ¥ A21-3264-MCB):

I - HanpaBiasoman sTyaxs (puc.ll2.2); 2 - guc-

raHuMoHHaA sTynka {(puc.ll2.3); 3 - Y- cryneHs
Ipnwveusasnue . [JeuHutt BapuaHT uc-

NOJHEeH|A Hacoca C JeBATbE pabounmu
CTYIEHAMM [DPEJlyCMaTpPUBAET YCTaHOBKY
OOHOJ DMCTEHIMOHHON BTYJKM 2 Ha Bal
Hacoc& B3aMeH [-P0 CHATOro paGouero
Kojeca 9-# CTYTIeHU U yCTAHOBRY Ha-
npaBasapnet Bryaxn I Ha mecro %ﬂnOT—
HUTEIBbHOIO KOJXbla B cexgun 8-% cty-
neHn Hacoca. [lpy oToM o0Ga3aTenpHa mU~
HaMWUECKaA NepelallaHCHPOBHa DPOTOPa
Hacoca.
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Puc.l12.2. Hanpasnaomas pryaxa Hacoca [19-270-150 (komua ¢ ueprexa 3asoma "Imruppomam”
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e3 JONYCKOB BHJOXHATL IO 7-My KJACCY TOUHOCTH ~4, OCTpHE KPOMKYM NPUWIYIHTH
:ﬁacxgu%,ﬁ X 45“? 5. Mamepua:z‘,gcmnb I&’l TOCT 2176-59. P P
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Puc.lI2.3. lucraHipmonHas sTynxa Hacoca [I9-270-I50 (xomua c uepre-
I xlgméaaona ruqpoman” B A2I-2975) P

Marepuanr: cranp 2XI3 I'OCT 5949-61.

Dpuwmevyanu a I. Buenne nopepxHocTesl puamerpom 112 MM or-
HOCHTeABHO noBepxsocTH juaMerpoM 10I,8 wmd He Gonee 0,04 mm.
2. Henepne AAPHOCTD TOPHOB M OTHOCHTEABHO OCH OTBEPCTHS
mamerpon I0I,B wm ne Gomee 0,01 mm.,



Puc.ll2.4. Ynanenve U3 nporouHo#t uacTv Hacoca [[9-270-I60 meyx cty-
neneft (xommsa c ueprexa saBona "Dxrumpomam” W ARI-2973):

I - Hanpasx s BTYaRa (puc.lR.B); 2 - mucTaHIMOHHAA BTYIKE
mpa zpnc.HEYS); 3p- 8- n 9-a cwﬁ%eunﬂnn R4

Hpumeuanue. JadHull BApHAHT UCIOJHEHUA HacoCA
[13-270-150 ¢ Bocembn PAGOUNMMM CTYIISHAMM NpegycMaTpUBaeT
YCT@HOBKY ABYX IMCTAHIMOHHHX BTYJOK 2 HA Bal Hacoca B3a-
MeH OBYX CHATHX padouux xoxec 8-ft ¥ 9-§ cTynene#t u ycra-
HOBKY uanpasnnnmgﬂ BTYNKY [ Ha MeCTO YILIOTHUTEJbHOIO
KOAblLla B Cekimy 7-# cTynexu Hacoca. [lpu 3Tom ofssaTelbHa
JKHaMMyeckas nepefanaHCHPOBKa pOTOpE Hacoca.
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Gom0. D9 padnopacnosiomennsix ; ombepemud om ux

HoMuKane w20 Monomenun He donee tQ1Imm
Pro, IR.5. Hampapasiuas Brynxa Bacoca I13-270-I50 (konma ¢ usprexa sasoxa "Nxrumpomam”
¥ ARI-2974)
Marepesa: crans 2XI3I IOCT 2I76-57.

Opuwweausnn a: . Paxopmis, TPEWMHH ¥ JPYyrHe NOPOKU XMTHA He ROMYyCKADTCS.
2, Bmemme 7opua M OTHOCHTEXBHO NOBEPXHOCTH IMameTpoM 265 uM ne Goxee 0,1 M.
3. CeoGognue pa BUNOXHATE No S-Mmy xaaccy routtoctd OCT I0IO. 4. Ocrpue

SMePH
xpouxx npurynETh dacxoit 0,5x450°.
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