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I'naBHHE RHXCHOD
110 "Comarexanepro”

I.T.9KOBIEB
22.12.83 1,

InnrenpEAR padora HEOGDHHX D6 TYXMDYKREX NETATONBEHX ENaINa-
HoB korxnop (PIIK) nps DOBHREOHHNX NOpeNazaX AABAGHAR HA HEX BH3H-
BaeT CHIBHHH SPOSHOHHWE NSHOC BHXOJHHX I8TPY6HOB KN4IaHOB, 3ITO
SBIGHBE HAOJNZAJNOCH B8 NONSBiANmEOM wiache TI0C C OHTATONLHHME DISK-
rporacocamu (I[BH), padoTapmmM¥ C HOCTOAHHOM YacTOTOHd BpamGHMA, B
CBASH C uYeM Oua BunymeH [IpormBoaBapuiiEuft umpxyasp & T-2/77 "0
NpeKOTEDAES HEH PASPHBOB TPyOOUPOBOLOB 0APAGAHEWX KOTJOB, OCHE-
NeHHHX E4 y3JNe nETaEms mmroepHEuME rranamaMu”{M.: CHO CoxsrexsHep-
ro, 1977), somenmek n, 5,9 B "COOpDHHER ZUPOETMBHHX MaTOPHEJIOB IO
SKCINYATALME DHOPTOCHCTOM. TOIAOTeXHHUSCKAH dvacTh, "(M.: JHEPIO-
#3nar, 198I).

Ins yumeHbmONHS HepenanoB napxeEuft Ha PIK [IporumBoaBapHkHEM
nEpEyaapoM ¥ T-2/77 UpelyCMaTPHBAETCHE yBOAMUSHHE® IJIOWMANGR IPOXON-
HKY CeUYSRHAH ENAOAHOB K CHEHXGHMWe H3CHTOYHHX EABBCHHEM, DASBEBAGMHX
[I9H, B sToM Cayvyae DepenanH HSBARGHEM RA COLAAX IPH NOJNHOM OTXPh-
THE RIQOQHA B pacIojax OMTATeNHEOE BOIH USpO3 HEX OF 420 no
560 T/4 coCcTaBaENT coorBeTcreemHo or 0,5 mo I,2 Mla (o S5 Xo
12 m/cu2 ). IIpR HOMEEANBHHX HOOA3UAX DAPAJISIBHO PACOTANMEX HE—
CoCOB Nepemand napxenKi#t Bs PIIK HE NOAXHH OPOBHEATD I-I,6 Mla
\ I0-I6 Erc/cm?). Hcxoms M9 9TuX yCXORMH B pPexXEMaX NADPAJNABABHO
padorapikx [[OH ¢ HOMMEAAREOH# DOMAYeR pPA&B3BHBASMOS MK XaBJeHUE
ofecleun? 3anac 1o mepenany napmermk sa FIK B 0,4-0,5 Mia
(4-5 xrc/cuz) HA DETYAHDOBANEEG NHTAHES KOTXS,

Poaxusalis yKASAEHEHX MOPONpPHRATHAN DOMEMC UOBHEGHRM HAUBERHOC--
*H padOTH NETATCAFHNOIO TPAKTE CHERH6T DACXOXH BI8XTDOYESPIRE HA
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npuson II9H,

XapaxrepucTnra naposonaHoro Tpakra To( ¢ OomepeuHmMY CBA3H-
MHA ODX He M3Me HHOM MUEMMAXEBHOM nepensne napaeHuf Ha PIK ¢ pocra-
TO4YHO# CTEIOHBN NOCTOBSPHOCTH OHNHCHBAETCSH IOPUSOHTANBHOA JHUHMCH,
Ha puc., I ODpuBensHa X3paKTePUCTHEA NSPOBONAHOTO TPAKT& M HRLOP-
HHE XADAKTEPHCTHEM ONHOTIO, HIBYX H TPEX ORHOTHOHHX O4DANNAGJBHO DA~
S0TAPmUX HACOCOB, B 3aBHCMMOCTH oT pexima TOC B padoTe IOJNXHO HA-
XOLUTHCHA TaKoe KoauuecTBo [I3H, Komopoe ofecleuyMBaeT IOHNSYYy HeoO-
XONMMOr0 KOAMYSCTBA NUTareIbHOM BOIH B KOTJHH, TOuRM I, 2 B 3 oT-
BEUYANT ONTUMANLHHM pPexXiMaM pPasOTH HECOCOB C MUHMMAJBHHM II€peNaioM
nasneuuiz g PIIK, JomoxmmresbHO€ rpoccenupoBaHme Ha PIK HeMSOEXHO
IpM pacXozax NHTATEeNbHO# BOXH B MHTEDBANaX MexNy TOuRaME I, 2 ¥ 3
g ofecHevueHUA HeoOXOoIMMOro pacxona nErareabHod BogH., (UCOCEHHO
HeONATOODUSTHHE Ins y3Ja NUTAHAA DeX#M COOTBETCTByeT Toyke 4, B
TOYKe 5, Korza HeOOOCHOBAHHO paCoTaKT TpU HAcoca, dTOT MOUONHE-
TeJIbHHU mepemaxn eme Coxbme. JODONHUTEABHHM H3OHNTOYHHEA I€penan
naeneaufi Ha PIK uyacTo MMEET MeCTO TSKES B CJyyae HEIPaBHABHOIO
nmondopa HacOCAa, KOIu& JamjleHue, CO3L8BAeMO& HACOCOM NIpM HOMUHAJNB—
HOfl 60 ION8YS, OKABHBASTCH 3HAUUTENLHO BHIG, UEM 3TO TpeOyeTCH
10 XaparxrepRCTHRE [H3POBOMAHOIC TPAKTA.

7///1//,,.-
J 4‘ >Li -

3 7

Z6,

Puc., I. Pexmu padorn PIK Ha TOC ¢ mome-
pe YHHEMHE CBA3AMA
Bammpnxoaaaaaa ng.mna' - Oepeuss naBme-
HA
paxTepuC THXA Hapomnﬁﬂom TPARTE )
13, Py~ IOjava HACOCOB I, 2,3
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Himke paccMaTpPHBADTCH BO3MOXHHE HOYTH CHIEKSHHEA OEpenana IaBiae-
BRk HA PIIK HA /M8 KTDOCTIELAAX C IONOpEe YHHMHK CBA3AMM, Hcxomd H3
pPA3HOTUMIHOCTE o0opynoBaHusa Ha pa3HEXx TIC ( KoryoB, I[9H, BCcHomora-
TEeAHHOTO O0ODYLOBSHHA HA NAPOBONAHOM TpakTe, KoHCTpykruuft PIIK, XoH-
PUTypand¥ DHTATEJHHHX TPyOGONpOBOLOB B IPYyTEX BJEMBHTOB BOXOLNTE-
TeJILHOTO KOHTYp& TIC) CBA3QHHHe C Hananko# pexmioB PIIKN BOIpPOCH
pemanTCa C yueTOM OCOOeHHOCTeH BRCIMyaTalMHM KoHKpeTHOR T3C,

B Munassepro CCCP ma TAC c naBxenmeM I3 Mia (I30 RI‘G/CHZ ) C
IONe pe UHHMH CBA3AME YCT8HOBRAOHH 0apaGaHHHE KOTJH IaPONPOM3BOI M-
TeNbHOCTHD 210, 320, 420 ¥ 480 1/4 Taramporckoro B BapHayAbCEOIC
38BON0B H [IOH CymMcroro HacocHoIro 3aBoza TumoB [I9-500, II9-580 ¥
penkux cayvasx [19-380.

B npneBSIeHHHX HHXE IOpMMepax NPHHAT 2T0T THI OCOpyNOBAHUA,

I, XAPAKTEPICTHKA I[TAPOBOAAHOI'O TPAKTA 3JEKTPOCTAHIUM
C IOINEPEYHAMU CBAS3AMM

CxeMa napoBoxaABOIO Tpakra TOC ¢ OOmBuMM KOIMUSCTBOM arpera-
T0B ( KOTNOB, TypOuH, IIoH) npencrasnseT CO00O# KOMIJMGKC NApPaNNS b~
HHX KAH8JOB, OO KOTOPHM IPOKAYMBAKNTCH pPA3UENBHHE HOTOKH; OINHAKO
[IoNepeuyHLe CBASK { KONNSKTOPH) HO BORE M [apy MEXNY OTHESJIBEHHME Ka-
HaJaM¥ [O3BONANT ¢ M3BECTHHEM AONYHEHMWEM IPEeICTaBUTH TAKYyR OTHOC ¥~-
TENHFHO CAOXHYD CX6MY RaK OZHOINOTOYHYD, (€3 3TOr0 HOUYmMEHHHA peue-
HWe BoOpoca 00 OOTHMM3SIMM pexmMa padoOTH y3a4 INTAHHA KOTJOB C
lionepe YHHME CBA3AMHE 3HAUYMTEJBHO 3aTOVIHAETCH,

TTaa ofecHeuYeHMA HANOXHOCTH, MAHOBPEHHOCTH ¥ DSKOHOMHUHOCTH
aKCIAyaTanEE TIC CHACEEHH C/BIYDEMMM IOIEpe YHHMW CBASAMHE (PUC.Z):

~ HAOOpHHE Kosnexrop I , OCRELMEALMAA HANODHL® TPYOOUPOBOTNH
I3H, uTo ompenensieT HAPAANGABHY® padoTy Bcex II9H; mpE OTHOCHTENE-
HO paBHOMODHOM DACIOpejeNeHRE padoTammMX HACOCOB [0 DUTATEJHHOMH
MATRECTDAAHE (X0 INEHe MAWHEEOIO 3aJ78) H6POTOKH BOIH IO KOJJIEKTODY
MAEMMAXBHH ¥ BCe HACOCH patoTapT OPSKTHYCCKM Ha OXHO ¥ TO X6 IDO-
TEBONABACEME P, . HaB)eR#® B ROMNEETOpe P, onpemexnsieTCA COOpPO-
THBROHBEEM BCEX 32JEMEHTOR OOODYINOBAHRA 3JeKIDOCTAHNAM, HOXKINNYCH-



K mypdeazpesamam

-p

Puc, 2. IpEENROESALHEAR CXOM& DADOBQEAEOIOC TPAXTA C IONGDE IHEMM
CBA3AMM
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HHX X Xoamerropy (IBK, EOTJIOB, TPYOOIPOBOAOB C apMaTypPO# ¥ XP.):
CYMMapHEOE CONPOTHBISHES® BCEX STHX BJEMOHTOB 34BHCHT OT OOHEIO pac-
xomna nurarenbEoit BoxH, nonaBaemof 9H, T.8. OF HATPY3KHN BJEKTDO~
CTAHIEHM B pAcCCM8TDUBAEMOM DEEIME.

[Ipg napannensbHOM padoTe HACOCOB C DPaSAHUYHHMM HANODHEMM X&8-
PAKTODHCTURAME 3HQUEHHMA WX HORSYE UpPK ORHOM B TOM X€ TNaBACHHH HS
BHXOZe A, OynyT pasa®vuEHME ( G, , G, , G Ha puc. I).

JlapneEEe B HAIODHOM ISTPYyOKS B3COCH BHEG NABASHEA B EaNODHOM
KOJIEKTOpe HACOCOB P, Ha 3HQUeHME HOTEDh B OCPATHOM KI8N8HE, OT-
KPDHTOR HeODOpHOM SaZBHERES M HPyrod apMaType H&8 OTBOIAX OT HACOCOE
E OOHGMY HAOODHOMY ROJANSEKTODY, SaBUCARMX OT IIONS8UHM EaXIOI'C HACOCA,
YTO MOXBO YUeCTH, €CJAM H3 3HAYSHUA NABABHEA OO PaxKTHUYSCKOH HAINOD-
AOR XapaKTepUCTHRE HSBCOC8 I'PadH¥eCKE BHYECTh YK438HHHO BHRES IOEDE-
MO EHH® DOTeDHM YYaCcTRA K B RanbHeAUMX pacuysTAX HCHOMH30BATE CEOD-
peKTHDPOBAHAHE TAKMM 0o0pa3oM HANOPHHE XApaKTe DACTHKE HACOCOB ( OF~
HEKO IXf DACCMATDUBAEMHX [EJel 2TEM yTOYHGHHEM JONyCTIMO HpéHeO-
peus) ; _ '

- OETaTeMbHHE Romnekrop II mepexn- PIIK ¢ nasnesmeM £ .

KOJ
ypoeBEHBADHRE IABNeHEEC B CXeMe IHETAHHA KOTJOB. [aBJNCEME %O

EAX® NaBACBHA, CO3NABAGMOI0 HACOCOM, HA 3HAUYCHES THIPaABANYECEOIC
COOPOTHBJSHMA BEINUSHHNX HDApaJNeJbHEO B OTHOCANMXCH K TypOO&Trpera-
rau B, 8 TaKEe BEIDISGMOTIO B PANS CAYUYRGR CTOAKA XOJNONHOTO Ii—
roHER 1Y. JaBaeHEe BONH OEpON y3AaMHE LHUTS8ERA yCTAHCBIGHHHX E&
Tol RKoTAOB NpE yCAOBMM OTHOCHTOABHO DABHOMEDHOTO NONKINUYSHHEA KOT-
JIOB K KOANGKTOPY IO HAEHS 31NaHHRE T3 TAKES MOXST CUYRTATHCH OLHHA-
KOBHM (B IpOASNAX TOYHOCTM H3MEDS8HES), T.8, MOXOT OHTH HOPHHATO
IPAaKTHWCKHE OTCYTCTBMe NOPOTOKOB N0 LIME® Koaxekropa Il, ITO OSHE~
JA6T, UTO 38 HCXOZHOS YCXOBRS IpM DOmEEKE 387AYE 00 yMOHbHeBHH
mepenagos rasmeEkd Ha PIK crejye? NDEERMATE DaPeHCTBO JAaBJIOHHH
gepex PIIK Bcex ycTaBOBASHHHX HE T9C KOTAOB, HCRINWSENS MOEST COC—
TABETH [EPHOX IPOBOHEHAA KANMTAXFHHX PSMOHTOB OOODYyROBAEHH KOT-
X0B, *yp6mu, [I9H; B 3TOM CAyvae MOIYyT HOABETBCE 0006 HIA MEHOE
SHAYNTOZEEHS NODeTOUYKR LETATE6ALHOK BOIH HO KOANSKTODY K3-38 HO-
CHMMOTDMUHOI'O [0 JAMHe PAachONOXeHMs Haxopsmeroca B padore olo-
PYROBaHKA:

- ofnufi mapopof xoxmekrTop [l Ha BHXOZmEe NAp& H3 KOTJIOB, HB KO-
TOpOTO IAD pAsSHAeTCH B TYPOHEH, ABIAANEEHECA BHXORHOK yPABEOBOHN-
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Bavme#l DonepeuHo#t cea3bp T30, JlaBiaeHme ngpa, DPHERMAGMOE OJMHA-
XKOBHM IO JNJEHe IAPOBOTC RoamsKropa ll, onpenexnseTCA HOMMHAJDHHM
LN8BIOEMEM Iap& mepen cromopum rnamaHoM (CK) Typémm P, =

I3 Mlla ( I3C m/cuz)  COIPOTHABJIC HAOM TIapPOTNPOBOAOB CBEXeTIO Iapa
MEXIy NMApOBHM KOJISKTODOM B TyDOEHOR AP, .

Mexny xoanerTopom umrsrTessEO# BoxH mepen PIIK ¥ BEXOOELM N8~
DOBHM KOJAESKTODOM BKADUSHH KOTJAH, OpUueM B OOHEM CJyvYae OHH MO—
ryT OHTH DASHOTHNEHMHE; KOITIA XS peilaeTCs I'HIPABARUYOCKAA 381444,
MSeT 3HAUORBES TOJBKO Da3Jyyie B OOMEM IHIpaBARYSCKOM COIPOTHB—
nenne x0tnoB AP, = Pau— Popye

Kar BMOHO K3 LDHHOMIRANGHO# CXOMH (CM,.DHC.2), OCHOBHEMHE CJIG—
raeMuMi COOPOTHBJACEMA O8pAa08HENX EKOTJOB HA YYacTRS MExXIy KOJLE K~
ropaMi II » Il ABaANTCA CONPOTHMBIOEHA 9ROHOMAalM3epa (B9), maponepe-
rpeatesa (III) ® PIIK. Pa3jrume B THIPaBAMYECROM CONPOTHBASHHH
KOTJIOB, BRINYEHHNX Mexny xoamekropaMiu II u [ ¢ maBreHMeM COOTBET-—
cTBeEEO P, # Ppy RoMmeECHEpyeTCH paa.ummqﬁ CTeNeHBD APOC—
CeJIMPOBAHKA B COOTBEeTCTBYDHEX PIIK; B ROTJN® C GOJBEMM THIPaBIE-
yeCKMM COODOTUBNOHMSM HIK DAGOTADHEM C GONBme# N8pOIPOHRSBOILMTE B~
HOCTHD, UWSeM OCTAJBEHO, nepenan rapacHult Ha PIK OyneT HamMeHBHEM;
Ha PIK octaspEHX KOTIOB OyLyT CpalaTHBATHCH COOTBETCTBOHHO GONB~
mye mepenany maBaeEBi, Taxm ofpa3om, XapPAKTOPUCTUKS HNSPOBONAHC-
ro tparra TIC ( HACKIDUAA NIepeMeHEYD ClaraeMyl peTIyJIHpyeMoIo mepe-
nana nasneHuik HR PIK) MOoxeT OHTE NDHHATS HOPAKTHUUYSCKM NOCTOAHHOMA,
He 3apucAme#l or Harpysxu TIC u CyMMapHOTC pacxona nurare bHOR
Bony X Gy, (oM. pmc. I).

JUMTHBAA; YTO CYMECTBOHHOS CHEXCHMS HATDYSRE TOC ¢ nonepeg-
BEEMM CBA3AMHE OOHYHO COIPOBOXNAETCH OTKADUYCHHOM OTHGJNHLHHX KOTNOB,
TypdoarperaToB ¢o cpoiMi rpyunamvu IBI u II9H, T?.8., YT0 ONHOBpO-
MBHHO C YMEHBmOHMOM HATrpYysSEKK TOC mo monaue HNHTSTONBHOR BOXH CO-
OTBETCTBOHHO yYMEHBHESSTCS H CYMMAPDHOS IOPOXORHOS8 C8YBEMO BCeX Ia-
paaneNbHHX KaHAJOB TPAKTaA, TAKOS YCJIOBEE [PABOMEDHO U IOATES Dk-
naerTcd mpakrTikof sxcnayaranud TIC. IoaBas xe XapakxTopRCTERS [a-
posomgBEOr0 Tparra TC C momepeYHNMH CBA3AMHM B DAPSANGABHO PAGO~
TANMMME HECOCEMH BEKANUAOT B C60H TAKKA N6PEMOHHOE COIpPOTHBJIE HHe
PIIK, meHapueecs B COOTBETCTBHEA C NAKNOHOM BANOPHOH XAPAKTODHCTR-
RE BRCOCOB, Ha puc. I 9Ta QGaETHWSCKAA XapakKTe DHCTHKR NRPOBONA~
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HOI'O ?paama TIC ¢ DomepeyHHMH CBA3AME H300paxeHa8 JOMAHOH RpuUBOH
0-I-1-2-2-3.

2. XAPAKTEPUCTHEY [ISH

110 "CoxsTeXsHepro" OHMM COCTABJNGHN H H3NAHH TUOOBHO SHOEpIE-
THYOCKAC XAPAKTePUCTHRM IETATEJIBHHX 3xeKTpoHAcocoB I[9-720-I185-2,
13-580-200/185-R, I3-500-I80-4, I13-380-200/185-2 1 I3-270-I50-3,
DOCTPOESHHHS B pafouMxX ROODAMHATEX: LABJAGHME HE HAIOPHOX CTOPOHS
Hacoca P, (ch/cmz), mogaya Hacoca G, (T/4), MONMHOCTE H3COC~
HOrO arperara Ny, (KBT). Ha puc, 3 OpHBEJIEBN OCHOBHHE XapaKIe-—
DHUCTHRY IJIA HAMOONEe PACHPOCTpAHEeHHHX H8 T30 DpacCMarTpEB3EMOTO Th—
na OATATeNBHHX SneKTpoHacocoB [19-580-185-2 (I0 crymemelt),
19~500~-180-4 (IO crynene#), 8 TaKEe JJA OTHEX IBYX THHIOB HACOCOB
nocne ynanreHBEA OO ONHOY CTyneHM, JIaneHUe CTYNEeHE U3 HACOCA AB—
NACTCH ONHMM U3 CIOCO00B CHATHA HM3OHTOYHOI'O ILABJNSHUA, pPa3sBHBAaGMO—
Iro BACOCOM, M YMOHBUEHHS TSKMAM OOpPA3OM H3NAMHEI'C HNepeNaza AABaC-
Huli Ha PIK. B cBABM ¢ TeMm, 9YTO BCE CTYIOHE JNAEHHOIO HAc0oCa MICH-
THYHH, PACUYET HOBHX XaPaKTepPUCTUK NPOUSBONUTCA NO CASXYRNEIMM NPOC—
refinmve fopmynaM (H8HO MMSTH B BHOY, YTO yHansHAUe CTYINOHH HE HOAE-
Yy Hacoca He BaufAeT):

_ <1 ,a0.op S1~1 .
P, =(P=8) L +9~xh,"L;

_ /7~ 1
Mor=Mp 72
ne N - HCXORHOS KOIMYSCTBO CTylNeHe# B HACOCe,

R, 5F,.,~ BRBIGHES HA Bux:é(e #3 Haceca Opa /7 R 1-f
CTyOeHAX, KIC/CM” S
9 -~ naBJSHHe HA BXONe B EAcCOC, nrc/cm2 :
Np s Ny.,— MOREOCTH HACOCHOTO arperata HpA n un n-1
CTYU6HAX, KBY.



- 1] -

M ~—_
200 E*

19 (130) - e

188 Mg
188 xec/omiy

- E

- -

200 Jog 400
KBM | Ny '

2000 \— >

200 J00 400 500 mfy

Pac, 3. OcHopHnE xapakTepucTRxHR [IOE TIC ¢ mome
HEa xasmsEme I3 Mila (I30 xro/ :

I - 19-580-185-2 (10 crymemed); 2 - IB-500-I80-4 (IO crynemsit):
0 - na"-sao (gngrmiﬂ); 4 - I9-500 (9 grmuﬁ?; )

—f AHHO ROUYCTMMAR N no nasHus BEUMADH),
Ycaong?a e = 01}9 {9 m‘%’)} sc = 164 2

Jep = O13,5 xr/®; 1 = 2985 06/uu

SHEMN CBASAME
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Mo peromernanus BHUMASH, Goxee nByX CTyNeHeil mo CpPaBHE HUD
C HCXOZIHHM KOJNHUYSCTBOM YUSAATE HE DEKOMBHIYETCHA H3-38 CHEESHEH
XeCTROCTH poTOpa HACOCK,

Ha puc, 4 OpHEBSJeHN OCHOBHHE XADAKRTEDUCTURU HACOCOS
13-250-180-3 = [[9-380 C pmeBATED CTYNGHAMHM, KOTOPHE MOIYT OHTH B
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Pyc, 4. OCHOBHEHE xapakrepucTHKM II9H neBArs-
crynenuarore 13-380 (kpupan I) u J[3-250-I180-3
( KpEBaf 2)

YCJIoBHA CM,.pHC, 3

PANEe CNyvyaeB YCINONB30BaKH B N3panNEnbHOX paltore B KOMOMHAUKMK C
Hacocamu [19=-500 x 113-580 mns cHuxeMyA rnepenama xasneuuit Ha PIIK B
MNTepBaNax Mexny ONTMMaNbHEMK DPexUMaMK NMAapaaneNbHOX DPAasOTH HACO-
COB,
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3. IOCTPOEHUE XAPAKTEPYCTHE IIAPAJLIEIBHON
PABOTH II9H

HallopHH® XApPaKTOPUCTHURMU CTPOATCH I'DAPUUECHKEM CJOXS HAGM IIQ—
7184 DapaxneabHO padoTalmuX HACOCOB IIPH KAXIOM K3 IPUHEAMESMHX JJIA
NoCTpoeHuA HaBASHME HA HANOPHOA CTODOHE HACOCOB, HaIpiMeD, dYepes
0,5; I,0 MIIa (5; IO ch/cuz) (pHUc., 5). Bexuuudoit, xapaKTepHU3IyR-
meif SKOHOMHYHOCTH DKCILIyATAUOMM IapannesjoHo padoTanwmux II9H, ABiA-
eTCA yIeABHHiIl pacXon aJeKTPOSHEPT#M HA I T OmepeXauymB8eMOd BOIH,

P
p ; .
;;f * "\ »
6.’# G" ‘
z "
6,6,
Py % 1 1 Y
| €£ ] 7 P
G! + GZ
b
p— - I - TR PRI TSR AR P A ..i..
Puc. 5., IocrpoeHue X8PaRTLDUCTIKMA IapasiesbHOH
pasorH H3H

InA eNMHAYHOIO HACOCA OHA ONpelie]feTCs IEeNeEHeM MOEHOCTH HacoC-
HOTO arperara N, , He erc momayy (r, . Liad IPyIOOH Napajneiib-
HO padoTanyiX HACOCOB CymMMa MOUHOCTEHR OTUEJNBHBX HACOCHHX aTpera-

TOB ENHQ::NI+NZ+N3 IeNAKUTCH HA WX CyMMADHY® I1OoN8uy
ZGH:: G-1+Gz+63 .

4, OIPENELEHME MUHMMAJIBHO LCHYCTMOIO JTABIZHS
B HAIOPHOM KCJIJIRKTOPE IIGH

UT 3HAUEeHMA MHEHMMANHHO JOMNYCTUMOTC N3BJAEHES B HINOPHOM KOMN-
nexrope [ISH sapMcHT PHOOD HMX HANODHHX XAPAKTePHCTHK. BuTiomHeHwe
rpeGoBanuft n.7.1.3 "llpasux ycrpofticrsa ¥ GeaonacHo# sxcCHyaTalHM

napoBux ® BoporpeiHux xorxos” (M.: Hempa, 1977) onpenexser mm-
HUMAILHO HOTMVCTHMOE NABNGHHE B HAIIODHOM KOJXXOXTODE.

dike [OOKasaH MEeTORWYESCKMR MOIXOX K pemeHMD 3ATAYE CHDOJNEJe-
Hifl MEHEMAQIBHOI'O IABJNEHHA B HQNODHOM KOJJGKTOPE M IPHUBBICH YUC—
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JOBO¥ IPUMED C OLEHOUHO HPHHATHMM I'MIPABAMUECKIMM COIIPOTHRBJIE HHSA-

MU OTIEJFHHX yuaCTKOB TDAaKTs,

CormacHO OpMBELMIKMENBHOR CXeme HNapoBOOAHOTrO TpakTa T, IaB-
NOHKE, KOTOpOe ROMXHH Ofecneunpath paborTammue [I9H, ckasnuBaeT-
CH M3 OTHeNbHuX cyaraeMwx (cm.pwc.2):

P =P+ AP +AP, +AP _+AF, FAR, +AP,

( APp - nepenaj AABREHWM, COOTBETCTBywmMZ BHCOTEe CTOXGA
BOgK MEXLY OTMETKavxM ypoBHR B OapalaHe KOTAa M OCH
DMTATeNbHHX HaCO0C0B).

B kauecTBe mpumepa paccmarpuraercs T ¢ OUMEEZKOBHMM 0Oapa-
faHHEM# KOTZAMHM OAPONPOM3BORMTENBHOCTHN IO 420 T/4, OAUIKEME K
ne ACTBUTES ABHUM TIHIPABIMUSCKIMEI CONPDOTUBNEHUAME OTASABHHX y4YacT-
KOB IIaPOBOIAHOTO TPAKTA OpPH HOMMHAMBHOM PDACX0AS NUTATOXLHOR
BOOH H& KOTIN 2AGKTPOCTAHLIMMS

P, = I3 Mla (I30 kre/ oM ) : AP, = 1 MIa (IO xrc/c);
PK= 14 Mila (I40 KI‘C/CMZ); AP,m: I Mla (IO ch/cng;
< = 15 MIa (IS0 kre/eM®);  APggy= 0,5 Ma (5 kre/cM)
Apﬂ3ﬁ= 1,2 Mlla (12 Erc/cmzj; APA= 0,4 MIla {4 RI‘C/CM2)

MUH __
FoK

nepenan XaBieHWA H3 PIIK OpHM eTO rnosHoM OTRDHTHA A
0,5 Mla (5 xrc/cM).

LaBrenus B HEHODHOM Koynexrope II9H npy srcnayaTauEs TG C
HOJHOCTHY OTKPHTEMA PIIK ROTJIOB COCTABUT:

P,= 13,0+ 1,0+ 1,0+ 0,56+0,5+1I,2+0,4=17,6Mla
(I76 xre/cw).

Onnako, naa ofecreueHHA (e30NACHOCTH IIPU CPAbATMBAHWH NP6~
roxpanurenbix knanauop ([IK) Heo6xomumo, uTo6uW IPH HOMMHAJNHHOM
pexume TOC npenycmarpusancs sanac B oTkpuTnu FIK,

Ha pwe.2 noxasana yeranoBka IIH corsacHo n.0.2.8 Ilpaemxn l'oc-
roprexHansopa CCCP; naBxeHue Hayasna OTKpwTMa [IK nomxHO cocrap-
aare 1,08 palouero maBneHus.
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Ina nonayy nwrarTensHof BoaH B CapalaH KOTAQ [PU NABICHHH
cpaCarupanus [IH napiielue B HamopHOoM kojanexrope [IoH gomxuo coc-
TaBJATh (CM.puc.2):

UTO0 NAA MCXONHHX RAHHWX NpuMepa COCTRBUT
Py,=16,2 + 0,5+ 0,5+ 1,8 + 0,4 = 18,8 Mla (188 ch/cuz).

[lonyueHHOe Bume 3HAYEHUMS MUHUMAJBHO NONYCTHMOIO naBJleHUA
B HanopHom Koxnexrope [ICH (I8,8 Mila) oreeuyaeT noTepAM NABIEHUA
Ha Tpakre OF [IOH no GapafaHa xoTJa NpU pacxone MUTATENbHOR BONM,
COOTBETCTBYDIEM HOMMHANBHOM HATIPYSKe KOTNA U 3JEKTPOCTAHLUMK B
uenom. [Ipn 9rom OyneT ofecneveHa rnogaua BOnM B KOTEJ H coxpaHe-
HHe HOPMAJNIbHOIMO YpOBHA B OapafiaHe NpK pacxoie napa ysgpes noJi-
HocTbo OoTKpuTHe IIK. Takum oGpasom, perynupyemuft nepenan nas-
neHus B FIIK KOTNOB 2JeKTPOCTAHIIUM IPH MX PexuMe C HOMMHAJIBHLM
nasieHueM napa B CapalaHe nommeH NOmnePXUBATHCH PABHHM He MeHee
0,08 HOMMHANBLHOTO napieHus B Gapafauns, T.e. 0,08-ID = 1,2 Mls

(12 Krc/buz).

S0t NOCTOSHHED uaGuTouHw# nepenan nabieHus Ha PIIK oxasuBa-
eTCH HEOSXOnuUMHM ¥ MCMONb3yeTcs NPU PeryAUpOBAHWM NONAYH BOIH
B KOTeJ IP¥ NepexomHuX pexumax. Ing naHHOTro npumepa obwuA nox-
nepausaemuft FIIK nepenan naBireHuf NpU MUHUMAJIDHO HONYCTHMOM &S5~
AeHUX® B HANMOPHOM KOJNNEKTOpe COCTaBMUT

Popg = 142 + 0,5 = 1,7 Mla (17 RPc/CIz)-

yTO NpUMEPHO OTBeuaeT TpeGoBaHmaAM 11.D.9 "COOPHUKA MHPEKTHBHMX
MATEPWAJOB [0 BKCIAYaATAIMM BHEPIOCHCTEM, TelJoTeXHWUECKAA GACTb"

(M.: SHeprowspar, 1981).

Yoerapka ABP nuTaTesbHHX HAcoCOB NONEH& BHOMpATbCA PABHOM
MUHMMAJNHHO NOMYCTHMOMY AABAGHUD B KOJNJEKTOpDE NUTATEAbLHOR BOIM
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nepen FII{. J9T0 naBieHwe MeHblle NABIeHHS B HAINODHOM KOJJIEKTOpe
[IcH Ha cymdy noTepk pasiaeHut B [IB] u nuTaTesbHux TPYOOIPOBONAX -
APpe g ¥ Tepenana nabieHw?, oﬁycnaaxnagggom PaA3HOCTBD OTMETOK

ocel xonnextopa nepen PIIK u IIoH - - AP,
s MPUBEIEHHOTO lpNMepa

_ Ko7
Apﬂﬁﬂ“f‘ﬂpb = I,6 Mla (IIPHHHTO AP/?HHJL APA o= 0'4 Ma) .

JlaBrnedue B Koanexrope nepen PIIK - yerapka ABP:

ML
Py = Pygn= 18,8 = 1,6 = 17,2 (I7R kre/ow).

B npupeneHHOM IpuMepe NPUHATH MAKCUMANDHHE 3HAYGHUS NOTEePh
naBleHus B napoponsaHoM TpakTe ToC ¢ nasneHuweM 13 Mila, xoropue
nNA TENJOBHX CXeM KOHKDeTHHX 3JeKTPOCTAHIUA NOJKHH OINpPEeneNAThH-
cA TyTeM HeNoCPenCTBeHHyx uaMmeperul’ nasnerult. Bee MepompuaTHs
110 CHUKEHUK [NOTEePb NABJIEHUS B NAPOBOOAHOM TPRAKTEe B KOHEYHOM
cyeTe NPUBOINAT K CHWKEHHD YPOBHS NABNeHMA BOOH B NUTATENbHHX
KOJJIEKTOPAX M, COOTBSTCTBEHHO, K CHWReHMD YcTaBxku ABP,

[locse onpeneseHus MUHHMAABHOI'O YPOBHR maBJeHU? Ha HaNopHOM
CTOpOHEe HACOCOB DpaspalaTHRanTCH MEPONPUATHR 10 NPUBENeHWo XApaK-
TEPUCTHK HACOCOB B COOTBETCTBHE C XAPAKTOPHUCTHKAMM NAPOBORAHOTC
rpakra (pasx. 7-I1I); npu »TOM nopmaua HacocoB mnpu pafoTe C naB-
NeHueM Ha CTOpPOHe HAalHeTAHHs, DPABHOM BHODAHHOMY MWHHUMAJNBHO RO-
NYCTUMOMY NABJGHWD B HANOPHOM Komnextope IISH, He nosxHa NpeBH~
maThk 3HAUeHuN, perNlaMeHTKPOBAHHNX 3aBONOM-U3STI'OTOBUTEJIEM W YKa3aH-

HHX H&8 PHC.J3.

5. I'PAQUK PEXIMOB IIAPAJENBHOE PABOTH IISH
HA SMEKTPOCTAHUMAX C IICIEPEYHRMU CBH3AMMU

Ha pEc, 6,0 npencTspneH Ipaur mapaianenbHOM PabOTH OLHO-
runanyY, HacocoB [I0-D00 ¢ mecATHH CTYINSHAMH (C XApaKTe DUCTHKAMA
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Pmc.6. I'padux pexmoB napannespEO# pacoru II9H HE KomaexTOp C P,:' “w 18,8 MIla (188 B:rc/cmz J:
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I-9 - poexMMH paGOTH ODH KOJARUSCTBE BEJIDYEHHNX HACOCOB I-9 COOTBE8TCTBEHHO
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oo p4c.3) OpH¥ PACCYMTSHHOM IV [IPKBENEHHOI'O BHIE [DMMEeDA MUHK-~
MAJbBHOM I3BJIEHUM B HANOpPHOM XKojanekTope IIBH, U3 rpadmra crenysrt,
YTO TOJNBKO IOPX padoTe OmHOIO, NBYX, TPEeX HECOCOB X Ooyee C IOIa-
yell KaEIOI'0 U3 HMX OpuvepHO no 470 t/4 (Toykk I, 2, 3 ¥ T.I.)
KMEET MECTO DPACCYMTAHHOS MUHMMANBHO IONYCTUMOE IaBneHWEe B KONNE R~
Tope 18,8 Mila (I88 HPC/GMz). [Ipy OTKIOHEHMM pacxXona IHTATEIBHOH
BOION OT 3THX OOTUMANBHHX DPEXMOB B Ty MnM IPYyIry® CTODPOHY Iepelg-
IH napreruft H3 PIK Bcerma OynyT OOABNE B MeDy KDPYTH3HH HAHODHHX
X3apaKTepyCTHK HACOCOB, JTOT HONOJMHUTEJIBHH{ PeTryRUPOBOUHHY mepensan
Ea PIK cocraBxaseT, Haupumep, Iepen LEPEeXONOM ¢ YeTHPeX HAa TpPH HE-
coca ( 26, = I450 1/4) oromo I,I MHa (II ch/omz).

Taxkm o0pas3oM, HaBJeHMe B HaIOPHOM Konnexrope I[IGH Bo BCeM
INaO&a30He USMEHEHUA CYMMEPHOTO DacXxona IKTATEABHON BOOH H3 3J0 K~
TPOCTRHUMK (HATpy3KM TIC) u300paxaeTCA JOMSHO{ HMNoOOpa3HON JAMHU-
e#t, 323LTPUXOBAHHHE HJNOWANKH IO KOTOpPO# (CM.DpHC, 6, ) OpencTsE-
NAKT coCGoff HeuszOexBHe noTepy napnaeHmit KA PIK, CRABQHHHE C HEOOXO-
I¥MOCTER DPEIyAMpOBAHMA CYMMSPHOM IOIA&YM HACOCOB B COOTBETCTBUM C
14 PONPOMBBOINTENEHOCT B0 KOTJOB DAEKIpOCTAHIMA, ITOT LONONHMATE B~
HEll peryaupoBOouHHY nepensan Ha PIK HeusOexeH, €CNIM HEe yJIepRUBATH
DeRMM B OLTMMANBHHX TOUKAX IO CYMM3DHOMY pACXOLYy BOIH C H3BMeHU-
M HA HANODHOM CTOPOHE HACOCOB, Kak B mpmvepe, PYIH = I8 Mia
( I88 KI‘C/CMz ). JUMPHBAA, ONHAKO, XBCTKUE TDeOOB3HMA IMCHETUEPCKO-
ro Ipaguka BHPAOOTKH SJCKTDPOCTAHUKN, PeaNA30BATH TAKHC wardmue
o8 OUTATeNBHHX TPYOONDPOBOJLOB PEEMMH OKa3HBAETCHA NPAKTHUECKUE HE-
BOBMOXHEM,

HeKoTOpoe yMEHBLUGHMEe Upe3MEpHOIO Nepelana nasneHuMit ma PIK
[IpR IPOMEXYTOUHHX PCEMMSX (MOXILY TOYKAMM OOTMANBHHX PEeXMMOB IpyI-
IH padoTawmux OEpaasensHO HAacoCOB) B OTCYTCTBHE I'ANpPOMy(QT RaM
oJ1€¢ KTPOIBUTaTe e C THUDECTOPHEM BO3CYEINGHMEM BO3MOXHO KOMOHHAL RS
paGOTH BXOASNEX B COCTAB OCOPYHNORYHMA HACOCOB Pa3NKYHOA IONAUM M
naBneHuEs (cMm,pasn. 9).

Caepyomas oCOU6EHOCTH I'paduKa pexuMa OapaJNeNbHOA DACOTH Ha-
COCOB — ueN GONbIee KOAHUeCTBO HACOCOB YCTAHOBNEHO M patoTaeT ma-
pajne NGHO HA SA6KTPOCTAENMA, TEM MEHbmNE ROHONHMTENBHHI DEIyAHDO-
BouHH{#t nepernan Ha PIUK, Tak, HanpmMep, NP¥ BOCEME paloTalmEX HACO-
cax B HONXNDUSHMM C VBGJMHRUCHUEM HarpDy3KH# SJA6KTPOCTAHNEMA IEBATOTO
HACOCA IPH CYMMAPHOM Dacxoe IOMTaresbHOfl BOXH, Hanpmmep, 3850 1/,
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nononEMTe rhRuE lepenan RaBNGEME CoCcTABET TOoaesrRo (0,45 Mila

(4,9 Em/cmz y {CM. DHC, 6,0). Ecny =e, BE [OPDHISPEMBAFCH I'DaQKKS
pexiMa sRcoayaranumm [I9H, name OpM yMEHBUMBISMCH DACXONE IIKTATE AR~
EOfl BOJH B COOTBETCTHBHR C YMEHBUEHHEM HATDPY3EM SJe KT POCTHHIHHA,
ganpmiep, no 3400 /4y, ocTaBUTE B padoTe TAaKke M NEeBATHHA Hacoc,
70 H3OHTOYHHYE Nepemnaxn naenenuit #a PIK cocrasur yxe I Milg

( JO ch/cmz), a ofmufl nepeman H8 PIK 2,7 Mlg (27 am/cnfe}

(cM, puc, 6,a ). LopTOMy BECHMS BSXHO C LESXHD MEGHCEMANLHO BOSMOX-
HOTO 33 CuU8T UYMCTO IRCINYATAUKOHHHX MEDOODHUATHE yMeHLHOHHA O6pe-
nang naBicHrl Ha PIK oTRADUSTE 1O Mepe CHUEOHKA HArpyskd Tl us-
JEMBESe BACOCH, CO3pabmme H3CHTOuHuM nepemapy Ha P,

Hacocy [I0-D00 ¢ nesaTho CTYNeHAMM HEA SKCHIYATAIMM B pac-
CMATDHBAOMEX YCROUBRAX HONDHIOfHW B CBASK © HUSKMM YpoB-
HEM DA3BMBAGMOTI0 H8BJEEMA. TaK, DY MUHMANBHOM X8BJOHEMUM B Ha—
opHOM RoanekTope 18,8 Mila (I88 EIC /oM j MOZAaYs TAKOI'O HACOCH
COCTABHT BCceTro oRonmo 200 /v (cM. prc.3), & ynoasHEHY# DACXOA BASR-
TpogHEpPTME ~ 9,9 BMecro 7,1 ®BT *u/Tr nar Hacoca [I9-500 ¢ necsaThHY
cryneRaMM upy momaus 470 v/4. KpoMe 9TOIO SKOHOMMYECKOI'O HPOHMI-
DHES DemapnuAM OKAxeTCH HONOCTATOUHAS CYMMADHAA IIONAYA HACOCOB,
KOTOpas IOpM TOM X8 ROJMYECTBE HACOCOB CHEMSUTCR 0OJIC8 uUBM B IIBS
pasa.

6. CHUEEHYE JABIEHUA, PASBUBAEMOTO HACOCOM,
IYTEM YIAIEHMA CTYIEHE(

B pane cayuaes TIC OKA3NBANTCH YKOMIIGKTOBaHHMMYM [ISH, pa3-
BEBADKAME RABAGHUS, 3HAYATONLHO [POBRIADNOS MUHMMANBHEC HOOOXOXN W~
MOS8 3HEYSHMAS KAK C TOUKM 3DEHHUAR O0S8CHewHNA MAHMMANLHOIC Oepeng-
na H3 FIK, T8x % yCcxoBHME Ce30NACHOCTH 3BXCHNYSTANHE OOGODPYJIOBAHEA.
Boxpmel# 43CTED 2T0 CBE33HO ¢ nocraskoit ga TIOU HBECOCOB ¢ IpeBL-
maxmuM HeOSXORMMO® KOXHYECTBOM cTynexefi. Ha puc.6,0 mnoxasauu
POXMME NADANBABHOUY PAGOTH ONUHEANHATHCTYISHYATHX HECOCOB
[13-580-200 B cxeMe Bopomararenbsoro RoHrypa T3C (mTpPHXIyHKTHp~
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H8A JHHHEA), CO3NSDMEX 7SZ6 B COTUMAJBEHRX DeXIMAX GOnsumOf KROHTOU-
HHE Iepenay napneHu#, xoTopHli BHHYEEOH cpadarupaTs PlUK roraa
{ &PPM, = 1,7 Mg (I7 Erc/cmz).. Cnopomrofl somarofl nuupell DOK438-
RH SH3UCHHA NABJOHMA B HAOOPHOM KOJNEKTOpE IpPM YROMINE KTOBSHREK
TIC macocamy [O-580-I85-R ¢ necaATsd crynmeHsmyE, U3 comocrasneHmsd
THX IBYX I'paf¥xoB BUXHO, YTCO ODAMEHEHHE JNoCATHCTYyNSeHYaTHx [IOH
IpH 3803HHEOM B IpMMepe MHHMMAJNBEO TOMyCTAMOM IABJGHAM B HAMODHOM
xoxnexrope 18,8 Mila (188 EI‘G/{IMZ) CYBeCTBeEHO O0NOIYRNC OH palo-
Ty Y334 [IUTSHHEA KOTJIOB M ofecmeyuno ON CEMEOEMHE 3A4TPAT BICETPO~
SHOPIEY HS NePeX8YKY NHWTATOABHOK BOHH, HeXOTOpPHU B3OHTOX IABNE-
Ead ( AP = 0,2 Mla (2 RI'O/GM2}, pasBuBaeMull HCOCAMY [DH MaXK-
CEMANBHO nonoycrimoi momsue (560 T/4), CymMECTBEHHOI'C 3HAUWGOHHA HE
meeT, XoTas MOXeT OHTh TEKX@ JyCTDS8HOH, €CJHN IOHYCTHTE B BTRX Ol
THMAXBHEHX PEXMMAX HEKOTODY® (MeHee 4%) Deperpy3ky IeCATHCTyNeHUYs—
THX HACOCOB [0 DACXONy OUTaTEALHEOE BONH., JeBATHACTYIEHYATHE HACO-
cH [[0-580 MoryT HaliTH OpHMEHGHHE JNUED B Cayvae HOpPOBEIeBMA KIRUX~
XRCO CEepPIHO3BHX DPEROHCTPYKTUBHEX pPalboT, COOECHEUNBAKIEX CYyleCTBEH-
Hoe CcHExeBse (mHa 1,6-1,8 Mia =~ I6-I8 EI’C/GMZ} TRIPABARUSCKOIO CO-
OpOTHMBAG HUAE HOaPOBONAHOIO TpaKTa, [0 OPHHATHS DPEHleMusa o0 ynaneHnu
crynened ¥3 HBCOCOB HONKHHE OHTD OPEIABSPUTENIBHO COCTABJIGHH # IIDPO-
AHANM3MPOBEHH COOTBETCTBYWEME IpAQUEM POXMMOB IAPAANSIBHOHA paso-
oy [ISH ¥ rpag¥R DOCASNOBSTENHHOCTH OPOBEISRMA paloT OO yIaneHHD
cTyneHel.

B opmnoxeEm¥ I Doxa3an pexomennyemui BHMMASH cmocol yzane-
HEF CTyUeHe# M3 OpOTOYHOM yaCTH NETATENHHNX HSCOCOB C yCTaHOBKOM
HA B&JNY HACOCA BMECTO YEANASMOIV padouseIo Kojeca CooTBeTCTBykmel
BTYJKE, 8 BMECTO HANpABJAAKWEIC 8NNSPATA - IAIG3H., ITH JNOTANHE MO-
TyT OHTH MBTOTORJIOHH COIVISCHO YKABAHHHM UepTexaM CamiMB oJ6KIDO-—
CTRHENMAME HIK 33K838HN Ha CyMcRoM HacocHOM 3aBoxs IU "HacoCaznpgp-
roMam”. IpH HOOGXONMMOCTE yI8JAeHM# OXHOR CTYIeHR BUMEBAGTCA KOMIM-
FeRTOM "THEXB38~BTYZKR" IDERUOCXENHAR CTYNSEHE, ECNE ZIOMKHH ORTH
yOaNeHH XB6 CTYNBHEN, TO BTOpDOM yRansieTCE WIBEPTAA OT KOHUA CTJ-
IeHb; TARKAA NOCXSLOBATEXBHOCTH, o MEHeHED BHHHAGH, o mpEBORNT
E SHAUNTONLHOMY E3MOHOHED XSCTKOCTH DOTODS ¥ yXYRWGHER BHEODAIHOE-
HOHl XapakrepMcYMXKE HAacoca. YmaZsTh Soxes AByXx crynemeit BHMMAIM
He peROMeHiye?. [IpH yZANGHEN ONHOI'O HJE HOCEOXBREX paCOYMX KOJEC

poTOp PeKOMeHEyeTCH OANQHCHPOBATSE,
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7. [OAPESKA PABOUNX KOJEC A JONOJHUTEIRHOIO
CHUEEHUA JABIEHWA, PA3BUBAEMOIO lIGH

He Bcerna SHAUOHES IONKM ILABIOHMA, NOLJIGXAHEH COKDANEeHHN, CO-
oTBeTCTBYST nepenany, bpassubaemoMy nexof crynewno II0H
( 1,6~I,7 Mllg =~ I6-17 ch/cmz )} OCTABNATE X6 K3OHTOYHOE JABJISHMS
nopaAnxa I,0-1,2 Mla (I0-I2 ch/cnz ) BenexecoofpazEO, B aTOM CAy-
gae MOXST OHTH HCHOXB30BSE #3PeCTEHE COOCOO CHEEXCHUA NABNGHMA 34
cueT yMEHBNEHMS HADYXHOTO NHAMETDA pasdoydx Koxec (puc.7). lompeska
KoneC, 0O NAHHEM HccrenoBaBmMit BHIASGH, saumser Ha Kl ® ranponmHa-
MEYECKH® CBOKCTBA CTYHNeHH, IIpUYeM B COoJsble# CTeleHN EMOHHO IIA
HSCOCOB ¢ MHOI'OJOHIATOUBHMY HAIpaBNADREME AON3PATAME (JJA HECOCOR
CO CIUPANBHHM OTBONOM 3T0 BANAHME HOCYMECTBEHHO), LODTOMY MOLpES-
Ky Xojnec peEOMeHIyeTcs mpoEssoxaTh B pasmepe 0,97-0,98 mauanpHOIO
TRaMeTpa, YTO OTBeY3eT CHURCHED RABJCEMA IUIA DACCMATDHBIEMEX IO~
CHTHCTYDEeHYATHX Hacocos Ha 1,0-I,2 Mla (IO-I2 rrc/om™).

OCHOBHHM YDaBHCHHEM, OIDSNENAREAM CBA3P MERLY BHOUHMM IU8~
meTpoM Koxeca ( D,) ¥ pasBUBAGMHM MM ZTasneREeM ( H ), ABIAGTCA!

Hﬁt( -EQH)L’,

H g {I)
M H
Tl&i -Bz — Bg H b4 (2}
1o D, - gCeXOnHKR nmaMeTp padouere KOJNeCc8 II0 BHXOTHLM

KPOMRAM PACOYMX JIOMATOK, MM;
H ~ RHAGRC, OCOSHauapmu# H3MOHOHHHE [OKA38T8JM HacolCd,
B cBASK C OrpaHMUEHHHM IAMANA30HOM NOXpeskn pabouux xoxec

npK HEOOXONUMOCTH CHUREGHMA NABJIGHUA NOADE3KY BHEmHHX KPOMOR X0~
NaTOX CASLYET MPOUIBONMTH HA BCEX CTyNMeHsx Hacoca. Torza Hosuh
IMaMeTp N0 BHXOAHHM KPOMKAM paGouux xonacreh Dg P HeoGXOMMOM
SHEUeHWM CHUXSHWs pasaeHus Ha A Py u nasnenuu Ha HamopHoR CTOpPOHE
Hacocos Py momer OuTh paccuuTas no caenyomeh Gopuyre:

an,
pM=p \/1-——— , (3)
2 ¢ b~ Fac

rRe P, ~ NaBNOHWS HA CTOPOHe BCacHBAHEA Hacoca Ml (RIe/on) .
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Pac, 7. llonpe3sxra pafoueIO Xoxneca:

a - TONpeSKA II0 BHXOIEHM KpoMKaM aomarok; 8,8 -
KoCaf IOLPe3KA

Hanpmeep, RJIA CHUMEGHHA IAaBAGHuMA Hacoca [[9-580-I85-2 (CM.DPHRC.3)
Ha I MIa (IO B:Pc/cuz) npg A, = 18,95 Mla (189,95 nrc/cmz), ooxavue
560 T/4 "eoOXONMMOE YMEHLUEe HHe NHAMETDA COCTABHT:

H
Dz N\t 1,0 . 0,972.
D, 18,95 - 0,9

Mpw D, = 402 mu D5 = 390,7 .
JLJH COXpaHeHNH NASBHOCTE IPOTOYHOHK YacTH K, COOTBOTCTBEHHO,
KIII mexecoo6pasHO IPOMSBONHTE MORPE3KY NO TpelyeMmMy ZL¥ameTpy
TOABR0 [0 BHXONHWM KpOoMKaM JODaTOK, COXPAHMB (HE O0TAYMBaf) 00—
KOBH6 CTOHRE padouero Koxeca (CM.,puc. 7,2 ). IIOCRONBKY WMDHE]
KOZn6C M BHXORHHE YI'XM XONATOR IPH NOXPSSKe OCTANTCA HPAKTHYCCKH
HOM3MOHHEME, IOZAYA HACOCA HIPH STOM YMOHBUASTCHA IPONOPHROHYXBHO
WameHekNN orEomerms D) /D, , T.e. mpaxTEuBCEEM Bcero Ea 2-3%.
B npHBeneHHONM BHWE OpEMOpe HOmAYA MOCJKEe HOXPESKHM Kojneca COCTEBHT
G, = 560 - 0,972 = 544 1/,
Taxma o6pa3oM, NpE MOCTPOSHAM HA OCHOBAHHE MCXONHOY HAmOp~
HOR XapaKTepMCTHMKM HACOCA XAPAKTEPHCTHUKM And HACOCA C IOINPO3aH-
HEMM KOJEeCamMM PaCCURTAHEHE IO ROBOMY IHAMOTDY 3HAUSHHA IABJ6GHN
P, Ha BHXOE® N3 HACOCA XOAXEN OTKIANNBATHCA NDE 3HAYSHAAX NOZAY,
yMOHBEOHEMX OPONOPIROHANSHO OTHONGEED Dg/DZ .
B mexoTOpHX BACOCSX UPMMeBOEA KOCdAH ITOJpesKa jomacred paco-
YNX Eo%eC (OM.PRC.7, 0,5 ); rasad moapesxa B Coxbueit OTeNeHM mpe-
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NOXPaHAET OT HeOJATONPpUATHON InfA 3KCIAyaTalidy 3snafgawmell QopMu
HANIOPHO# XapaKTepucT KM, I[IpM yMEeHbHEHHM BHEHHEI'O JUamMeTpa paso-
YUX KOJEC C UeNhK CHUREHUA NaBJeHNA HAcoca, palfouse JOOACTH KOTO~-
DHX MMEHT KOCYH HOADPEe3KYy BHXOIHHX KPOMOEK, HOIP&3KA IOJXHA OHTH
COXpaHeHa, B cayuae Kocoft mompesku mo gopme puc. 7,0 , HOBHi
BESMHMI puamerp Dg C IOCTQTOUYHOY InA NPAKTHUUSCKUX Lenell Tog-
BOCTHER onpenendeTca IO fommyss (3) C COXpPAaHEHUSM HODPOYKX DA3MSPOB
( 52' s C ) HeHB3MeHKHMHM; IpH NOIpEe3Ke o fopMe pHC. 'h&. bi®)
nepecueTa 0o gopmyse (3) HCHONBE3yeTCA CPENHEE InuUaMeTp RV tDa
C COXpAHeHNEeM MpexHEeIO yINa HAKIOHE KOCO# KDOMKH, <

[Ipy OpYHATHUA peueHMss OO AOHNONHUTEIBHOMY CHUXGHNUK JIaBJeHW:
HacoCa HOIPe3XKol pafouux Koxjec CIeLyeT MMeTh B BHNY, Y9TO IPH BO3-
MOXHOM M3MEHEHU} C TEUYeHHEM BPeMeHM COCTaB& OCHOBHOI'0 000pyIOBa-
gEA TOC HnU paCUHPEHMHE 318 KTPOCTAHUMA MOX6T H3MEHUTHCH X8paKTe-—
DHCPUKA NADOBOIAEOIO TpaKTa un¥ padounmil muamasoH Harpysrm TIC mo
pacxony IHTaTeNbHOM BOIH; BOCCTAHOBJICHMS X6 NAaBJeHMA HAcCocCa C
NOIPS3aHHHME PaCoYMMM KOJOCAMHM B yCJIOBMAX 3JCKTPOCTAHIHMHN NDAKTB-
ysCKK HeBO3MOXHO. [lo9ToMy K CHUXSHHR HABJGHHA HAC0OCa Oompe3Kol
KOJIeC HANO HOIOXOIHT: C 0CO00# OCTOPOXHOCTHD.

8. NAPAJUIENEHAA PABOTA PASHOTMIIHHX IISH
C OTIMMACEMMUCH HATIOPHHMU XAPAKTEPUCTHKAMM

Hepenxo mpm nosranHoM pacuuperayd TI( HS EHe# OKABHBAKTCA yC-
TaHOBANE HHEMM [[9H pas3aMuHOIO THOA ¢ OTAHYSDMMMUCH HANODHHMEK X8-—
paKrepucTUKaMi, 3 comocrapneHEA XapaKTepPACTHUK ISCATACTYNOHYATHX
racocos I13-580-I185-2 u I9-500-180-4 (cm,pHuc,3) crenyeT, YTO Ia-
payuleabHas padora IBYyX TAKHX HACOCOB BO3MOXH& B IMAINAa30He IIOnavH
pacoca [[9-580, mvermpro Oosee BHCOKOHANOPHYD Xap8KTeDUCTHKYy, OT
560 mo 400 7/q, Ipu momawe 400 T/u (TOURA O HA pUC.3) ZaBaeHHUe
Ha CTOpOHS HArsHeTanua Hacoca I[9-580 pmocrmraeT 21 Mlla (210 Rm/clz )
B BEANYOHHHY mapaanenbro Hacoc I[3-500 mepexXOnMT B pexi peNAPKy-
AANKA, TAE KAK OpH JIaBNeHUM B HAIOPHOM KoJEXTOpe <1 Mila
(210 RI‘C/CH2 ) 38KpHBAETCHA OCpPATHHI K1angH HA BANOPHOK CTOpDOHS
3TOro Hacoca (Touxka O ), OLEAaKO HpY OTHOCHTENBHO GONBULOM KOJM~
uaeCTBe NapanneneHO padoTapmux Hacocop [[9-580 # [9-500 # B pexp-
M&X C NaBJEeEMeM B HAIIODHOM EOJJB KTOpPS 3HAUMUTOJNHHO HHEXS OpeleNb~
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goro - 21 Mila (2I0 Erc/cﬁz) —~ HOgpannesbHaA pPaloTs HTLX PS3HOT I~
HHX HAGCOCOB HE BHBOBET OCJOXHEHUK, UTO B 00meM NOLTBEDEIACTCH U
CyWeCTByWIe NPaKTUKOI SKCONyaTaUuu,

Hanpmwep, B pexmvie padoTH usTHpPeX Hacocop Io-o80 u OmHOIY
Bacoca I[[9-500 (Kpreas 3 Ha puc.8) Opu HEBJEHMM B HAUOPHOM KOJJIEC K-
TOpe OXox0 I9,0 Mia (I9° B:rc/cmzj nonaus Hacocsy II9-580 cocraiuT
524 T/4 (cM,prCc.3), 8 Hacoca [I3-500 -~ 408 v/y, T.e., DEEMMH HECO-
COR OKA3HBAWTCA IOPAKTHYSCKHM B pasOYMX 30HEX SXRCINyaTaunu, ilpu
NaBJSHUM B HAUODPHOM Koanekrope 18,8 Mllg (188 Rrﬁ/cmz) nonaus Ha-
coca I9-580 cocTaBur oxono 580 T/4, s Hacocg [O-500 - 470 v/u,

3 sTOrO OpmMeps cJeryeT, uTO OYTEeM HOOCTPOGHHA I'DALUKES DSRIMOB
napanane spHoR padord H9H passyduEbHX TWIOB MOEHO yCTEHOBUTH TOT Iua-
na30H HATPY3KM TI0 HO pacxony lUTaTeabHOE BOghK, B KOTODOM BOBMOE-
Ea 30@eKTUBHAA HDapanJesbHaA padoTa Pa3HOTUIHKX HECOCOB.

B BepxHe# ugCTH Tpa@MKa DHUC.8 OIpelesieHH 3H3UEHMA M3OHTOY-
HHX mepenanoB rnaBieHHUit Ha PIIK, 0CO08HHO 3HQUUTENBHHX B 30HE I[OH-
KINUCHUA B OapaaneyNpHy® padoTy ouepelHOI'0 Hacoca. Ha padovenm I'pa-
GUKS LPEeNCTaBJISHE TAKES [OTeDH 3KOHOMUUHOCTM BXCHAYATAUNAY HACO-
COB, CBfI33HHAA C HEOITUMAJHHHEMM DPEeRUMAMM pa0OTH HACOCOB, T.C.

OpU 3HEYUTENBHHX M3OHTPUHHX Nepenamzax nasiaeHu¥ xHa PlLIK.

B HuxHEe#d 4acTU T'PaQMKa IOOK338HH X8DAKTEDA3YHNME 2KOHOMUY-
HOCTH pKcIayartauuy [ISH 3HaUeHMA yIENABHHX PacXOOB 3J€KTPOJHE pIUH
Hg I T mepexauuBaemolt BomH, LpX MazoM KOJUUYECTBE pacdoTawmux [IOH
3HAUEeHMA yIeJNbEHX PacXOoL0B SJ6KTDPODHEePIMN H3XOOATCHA B Ipernesax
or 6,96 1o 7,90 KBT » u/T, a ODH OTHOCHTENBHO OOJXBUWOM UHCIE HACO-
coB (7-8) ymesnnHH} pacXoj SJCKTPOSHEPTHM CHMEKEGETCH UM HE IPEBHUA-
eT IPH Nepexolie Ha crenybmuit macoc 7,44 ®Br - u/T. [p# sTOM, KaK
IOKaSAJAHR DACUSTH, M3MEHEHHEe HOCJNeNOBATEJHEOCTH IORKIKUYCHUA HACO-
cop I19-580 = II3-500 mecymecTBeHHO (He Gozee uem Ha 0,1 KBT.u/T)
BAMAET HR YyHeARHH{ pacXon 9NEKTDPOSHE PI'MM; TeM Be MeHee IIpH CpaB-
HHTeXHHO DABHOMEDHOM D&CIIOJOXGHHM HAcOCOB TOr0 ¥ APyIroro TUna
no naxEe poBETA KOTEJNBbHO! LenecooBpasHO Npexne BBOXLMTE B padoTy
HaCOCH Goapmeil ODpoM3BOLMTOABHOCTH, T.6., HacocH [I9-080, & yme 3a-
reM BKnouaTh HacocH I[I9-500,

[IpoBeeHHH® pacueTH HOKASANM TAKKS, UTO IPMMEHEHHE OJHSKEX
o HOMMHAXBHOHA momawe IIBH npx pasidYHHX KOMOKHANMAX MX BRINYE HMES
B napaaneXpHEy® padory He XaeT CKOXb-JMO0 OmyTHMOI0 BHUTIDHIA B
CHM¥eHMM cpadaTHBaeMoro Ha PIIK HIGHTOYHOTO Nepenana HaBieHHMH.
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9, WCICIB30BAHME ILMA YMEHHIEHMA IEPENAIOB
IABIEBYZ HA POX JOHOIHUTEILHOTC HACGCA
C MEHRJED HOMMHAJIBHOR TIODAYEHR

OCHOBHEMER IJA paccMaTpyBaeMux ToC ABAALNTCH OTUTATENLHHE HACH-
cu [[9~500 n I[I8-580; upoTorHmoM Hacoca ¢ uY3CTHYHOR Honauell annmer-
CH BHIyCKaeMueil 3aBopom "Uzxrunpomam” DETATEAbHHE EBCOC CEREHOHEOTO
Ting 13-200-180-3, nomycxammu#l, 00 paspemeHuD B3aBONS-H3TOTOBUTE N,
MAaKCMaNBHYD momayy 1o 290 T/4; X3DaKTepHCTUEA BTOIC HACOCE IDEf-
CTaRNeHa Ea puc, 4. Ha puc.Y DPHBEJEH B K3ueCTBe npuMepa IDafuK
DERMMOB DAOOTH JECATUCTYOGHUATHY IHTATENHHHX HACOCOB I19-B00 B RoM-
OMHALMKM C HACOCOM mOnoBiHEOK nmonmaum [I9-200-180-3. I'pagux nocrpoeH
¢ LEeNnbl BHABNECHUA BOBMOREOI'O CHHXSHMA pepensrna nasymeHud 33 FIK B
NHTE DERJISX MEXLY ONOTHMANBENEME DOXIMEME, 8 TSKXE INA OUEHXE BHED-
PHiiA B SKOHOMHYHOCTH orcmnmyarsuum [9H., Hocrpoenne Ipou3BONMAOCE
YK833HHEM B Dpa3H. 3 CHOCOLOM,

Haubonee S0P KTHBHEM C TOUKY 3DOHMA YMEHBIOHMS M3OHTOUHLX
nepenamoB naBxeHMd Ha PUK ABAASTCHA rpadux, IO KOTODOMY HACOG
[[9-250-I180~3 BRAOuaeTCA OpK ofmeM pocre Harpysky T xammuit pas,
KOI'Ia Op¥ D8paANeNbHO padoravmux Hacocax [I3-D00 zamnesms B Hamop-
HOM KOJJIEKTODE CHEXAETCH IO 3HaUCHUH PHMuH [B OISHHOM IDI4CPE XO
18,8 Mlla (I88 kre/cv®) ] .

JoMaHasg KpubBas I-1' -2-2' -3-3°, ., TaBJEHUsI B HARIIODHOM KOAJE K~
TOPe IpH DapanneNbHO# padore ToxbKO HacocoB (I3-500 (cMm,.puc.9) no-
Ka3HBaET, YTCO B NEPEXONENX pexuMaxX OT OnHOTO Hacoca [I3-500 Ha cne—
IyREmER H30wTOouHHE mepenan xapneHuii Ha PIK (cpepxX 33J0OXSHEOIO B
3HA YO HHO PHMHH 3818C8 A paCOTH IOpy DEEmMe C OTKpuBmimucsa IIK)
JOCTHIa8T B 38BACHMOCTHE OT KOJMUYSCTBE HAXONAMUXCH B paldoTe HACO-
coB o7 1,4 0 0,9 Milsg (o7 I4 7o © Ere/cng.iﬂpn BRAWYCHUEM X€ HE
COOTBETCTBYRUMX ODOMEEYTOUHHX HHTEDPBAJAX IO DACXOLY HHTATEABHOI
BOIH Hacoca [[9-200-I80-3 nuHMA XZ3BICHAA B HANODHOM KOJJE KTODS
OPOXONUT HHEEe (MTPAXUYHKTHP,) ¥ M30HTOUBHE nepenan nasJeoRmi HA
PIIK cocraBaser yze or I,0 mo 0,5 Mila (or I0 mo 5 RTC/GHEJ. Pac—~
CMOTPGHHOS MEPOODHATME, HOSBOJADEOGE HOCKONBKO yMOHBHMTH HEDOHNSEH
napncHEME ma PLIK, TpeOyeT yCTSHOBRM OfHOIC (AByX) Hacocom [I13-250,
YTO CBH3AHO XINA JEHCTBYOERX SJCKTDOCTRHIME CO B3HAYUTENDLHHMHE TDYH-
HOCTAMUM KOMIOHOBOUEOI'O Xapakxkrepa.
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Pruc.9. I'padur pexumoB pa6oTw Hacocos [19-500 ¢ mecaTew CTyneHAMH
( ) I[Ip¥ KCIOAb3OBAHUM B napallielbHOR paGoTe Hacoca

[10-250-180-3 ( - - - ):
[-O - pexuMu palOTH C KOJMUECTBOM BKJWPUEHHHX HACOCOB &-C COOT-
BETCTBEHHO

W3 pmc, 9 Takge BHIHO, YTO MCIOAB3OBAaHME HAacoca I[9-250
NO3BOJNAET B OIPeNeJIeHHHX HHTepBanax II0 pacxony NMUTAaTEeAbHOH# BOIN
Ha TIC NONYYHUTH DKOHOMMK INEKTPOIHEPI'MM H3 NMUTATENBHHE H3COCH OT
0,7 kBT . u/T npK Tpex pasorawuux Hacocax [I9-500 ( LG, =
940 + II70 t/u) 1o 0,3 KBT <« u/r npH wecrTu pabOTARUMX HACOCAX
[19-5600 ( XG,; = 2330 + 2570 1/y), YcTaHOBKA NCIONHATE TLHOTO
Hacoca [19-250 ocobeHHO apdeKTyBHA IpH HEOOABWOM KOJNMUECTRE yCTa-—
HOBJNICHHHX HA 3NeKTPOCTAHUMK [[9H. CAOXKHOCTH peann3ayuu 3700 Mepo-
MPUATUA CBA33AHA C TPYLHOCTHH pasMeueHMA NOIOAHUTENBHOTO HAcocCa,



- 28 -

10. YMEHBUEHVUE IEPEIALOB IABIEHAR HA PIOK IIPH
[JAPANNENBHOR PABOTE TPYINN II9H G OITIMAJIBHEM
YACTIOM CTYIEHER U BACOCA G ORHOH
YOANEHHOR CTYIEHRBO

Ins ymeHbueHus Iepenana nasneduit Ha PIK MOEeT OHTH MCIOJB-
30B4H ONMH ¥3 OMTATEJNLEHX HACOCOB C YMSHBEGHHHM H8 OIHY URCIOM
cTyneHelt oo cpapHeHU ¢ ocTanbHO) rpynnoi LI9H. Taxoe MepPOIpUATHS
peajisyeTCA IOTKAWUeHMEM B ONDENeNeHHHX HHTEpPBazaX HArpPySEKE T
[0 OUTATeNBHOM Bome NADAMZNENBHO K padorakumim JI9H racoca, EMenue-
ro CHUXSHHYI B COCTBETCTBHE CO CHATOM OXHOM CTyNeHBH HENOPHYR Xa-
paKTepUCTUKY. 9TO 03HQuaeT, UTO IPXA NPUEATOM 3HIUSHHMM MEHUMAJRHO
IOOYCTYMOIO ISBJIeHMA B HAIIOPHOM KOJIJIEKTOPES [H-anpmep. PHMM =
18,8 Mila (188 Rm/cmz)]mgaqa 3TOr0 HACOLS (yIeT MOHBEG IOIaY
HACOCOR C IIOJIHHM UNCHOM CTyleHE X,

Ins npymMepa COCTABNEGHEA TAKOI'O DPORIMHOTO TIpafura C LeIbW
OUEHKE >((eKTUBHOCTE STOTO MEDOIPUATAA OPMHATH HACOCH [[9-o80 ¢
IeCHATED CTYNSHAME, MAKCUMANHHAA 0AAYA KOTOPHX TDPH NaBJOHUM
PHM“H= 18,8 Mis (I88 m/enfg} cocraBasier 570 v/u ( HOCKOJABKO
Sonbue MaxcuManbHof 560 T/u), a nozava ReBATHCTYNEHYAaTOro HACOCA

M-580 cocrasageT 426 ©/49 (X4DAKTS PACTHMRHN DTHX HACOCOB CM, HA
pac.3).

Ha puc,IO mpepcTapseE PACCYMTAHHKA IO 9THMM JAHHEEM IPaguK
pexmvoR padorH I[ISH., Cnnommas yoMaEBas JMHEA [DOXABHBACT BOCHEMA 3H&-
yATE JbHHE N30HTOYHHe mepenanu mapaeEuy Ha PLUEK, cBA3aHHWe C EDy-
TU3HON HANODHHX XapakrepuctTiE pacocoB [[9-580, HMOCTENGHHO yMOHL-
NSOAECHA IO MEDPe YBEANUUSHHA EOJAHUGCTBR NE8DARNCIHHO patoTa X



i) 500 1000 1600 2000 2500 JO00 myy 7500

ma § | AN 5,
(Kecft 2 3 % N 5§ 6 7

Zﬂﬁﬂvl 7 é%%;k

\,\\\"’

9
| //)//\ \

90 // 7 v
ol },ﬂmﬂ@(ﬂm ) 1. //// V AW/ 2 / m&

>

:‘f!?/?ﬂ‘h?ﬂmﬁ CImyneney JOx 1+ 9x] 10x2 10x7+9x}] (10=3] 10xF+9x] x4 x4+ 9 %] HiR%Y I xh+3x/ HIES

8 pagome
& b Y
K8myim 3
80 I
~ |
T ~—
70| N R I s —
|
6;0 — - e i ] E f;H ;
500 1000 1500 2000 2500 J000 myy
Pprc,.I1U0, I'pagux peximmoB pasoTH HACoCOB [[9-080 ¢ IBCATHN CTYISHAMMU { ) TIpY MCIONMB3OBAHMU

B lapananenbHOil padore Hacoca Lo-o80 C HeBATHR CTYHEHAMEA ( - — — —).
YU MO CTYIIeHe| B paloTe:

i=-9,2~1I0; 3 ~10x2; 4 - I0x3; 5 - I0x4; 6 —~ I0x5; 7 - I0x5



R

HAaCOCOR (OT 2,3 Mia (23 xrc/cw®; - ODM BEINUGHHE TPEeTHOTO HACOCH
a1c 1,6 Mg (16 Rm/’cr«@_} -~ HOpY BEIDUYEHUR mecTOro Hacoca). Honwnx-
YeHNG B O8DANNENBLHYD DaloTy ASBHATHCTYOSHuUaTODO Hacocy [Io9-080
{ ITPUXIVHKTHPHAA KDHB&H) YMBHBUEET M3ONTOUYHHE IEperarns JaBJCHUH
#a PIIK B nuanazoHe MEXIY OOTMMANLHEREMM TOUKAMH DEXMMOB BKCINyaTa--
Uy LJH, BROJNW OPA NAaBNEHUNK, HAODIMED, B HBOODHOM KOJJIE KTODE
HHM“” = 18,8 Mz (IB8 xrc/cM®,, Npi yBeNMUEHME HATDYLHMA 276 KTPO-
CTHHIME BMECTO TpeTReI0 IECHTHCTYHEeRuaTOre Hacocg [I8-580 monxino-
YUTE xeaawgcwynaaq&mﬂﬁ KatoC, nepenan #a PIK oyzer Ha 1,1 Mia
(II rre/oM®) wMeHBme; IDY pASOTE OATH ISCHTHCTYNSHYATHX HACOCOB
19-580 DonKIKUEHHe B KAUECTRE CJAEIVHEEIC HeBATACTYIEHYETOIO HE-
npCs CRM3UT nepenar nanrenynd sa £UK yxe TONBXO IPEMEPHC HA
0,8 Mla (8 Kl’ﬂfﬁhﬁ’;gh

Kag BMZHO 23 [Dafura, IPK HMCIOABICBAHAW UEeBATUCTYISHUSTOTO
H3C00s #3ONTOYHNE nepengnu Ha UK RS Op¥ OTHOCHTENRHO SONBHOM
ROJAUSCTBS [I8DEANNeNLHO DASOTEOHRMX HACOCOB BCE XE OCTANTCH eUe
3HEYAT IHHHMM ( BAUTDPUXOBAHENE IUiomazu Han mpsmoid A7 ") u moc-
TUranT OP¥ DACXONg UMTETENBHOH BOXH, HANPMNMEP 3000 /4 3ngueHEA
0,6 MIla (6 Erc/cM™; B KAKOK-TO CTENEHM 370 OOLACHASTCA KPyTU3~
qoff HanchHOE Xaparrepuctuxy Hacocor [I3-080C, XoTd B HeJOM BHCO-
gue M30HTOYHHE Nepenans nabieRuil Ba Pl ABNSKTCA HEHM3OEXRHCE CHE-
qEGEKOR sKemAyaTauuy 98 ¢ nOCTOHHHOM YACTOTOM BPAMEHEA,

BHATDHI B SXOHOMHYEOCTH OKA3LBASTCA EHe CTOJB 3HAUUTENEH,
Tax, Op¥ pafoTe TPeX FECATHCTYHICHYATHX HACOCOUB UCHONB3OBAHAE IE-
BATHCTYHEHYATOTO HACOCE TOBBONFET yMEHBUUTE DECXOX BJNGKTPOSHOD-
TR H3 OepexKauxy I T nuTarensHod Bomw Ha 0,25 BT .u/T, OpE pa~
S§oTe NATH LECATHCTYNEHUATHX HacocoB yme ToJbKO okojgo O,ID ¥Br.u/T

{cM, puc.I0) .
s pumc.I0 Taxme CASHyeT, YTO MHTEPBAJNH HC DACXOLY OHT8TENL-

HOW BOXH, KOrZa B pacdoTe HAXOAATCH TOJbKC HAcocH [l9-S8C ¢ pecs-
TR CTYNeHAMHM, BechkMa Maiu (oxono I40 T/49), YTO OPH Pe3KMUX KOJe-
Gapusx HArpy3ky Hg TOC npuBemeT K HEOCXOZEMOCTH YSCTHX IS DEXOLRCE
C OLHOTO HACOCA HA IPyrofi ¥ yCNOEHMT JKCILIyarTanup rpymnnw IISH,

[Ip¥ oTHOCHTEABRHO CTAOWIBHON HATDY3Ke JNAHHOS MEDONDUATES MO~
xeT ORA3ATHCA [esecooipas3HhLM.
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II. CYUMAPHAA TOHAYA TISH
[IP¥ TTPOBRIEHIY PEKOHCTPYKTUBHNX MEPOIPUATHR
LI YMEHbAEHNA [EPEIALCOB JABIEHW: HA POK

TpeSOBEHMA K CyMMapHOE mopaue [I9d 1nd sreKTPOCTAHUMY ¢ uone-
PEUHEME CBA3SME COOPMYyRMPOBAHH B H. 7.<.1 "lpaBun yCoTDOHCTBE H
Ge30MacHOl HKCHAyATALMA N8pPOBHX M BOZOIDEHHHX KOTAOBT™ (M,: "Hel-
pa", I971) ¥ B HOpMAX TeXHOJOLMUECKOIO IPOE KTHPUBAHHME TRINOUBHX
SNCKTPUYE CKIX CTaHMAA,. TpeOOBaHHA IO DE3EPBAPOBAHMR IOR3YE HACO-
COB ODH HOMMHAJBHOJ HAPOUPOU3BOILUTENBHOCTH BCEX YCTAHOBIGHHHX HE
T KOTZOB, ODHBSIASHHHE B 3THX NOKYMEHTSX, HE DDHUBABAHH K JKCTpE-
MaJEHOMY pexMMy pasoTH ¢ OTHKpHThME IIK (CM.pasg.4) @ DOBTOMYy BIpa-
BE& DACCMATPUBATECH 3I8CH LA yCJAOBHE palOTE C HOMUHAZBHEM ZaBJe-
HUGM T1apa B 0apadads KoTaa, DBHIOOJNHEHME TDEOOBAHME Dasxk.4 IO Ha-
CTPOAKS ONTUMANBEKX DOEMMOB HACOCOB HA DPAloTy C NaBieHHEM PH”“”,
ofecMeyABapIMM NUTAHUE KoTJa Hpx cpalfarupanum [, mpenycmarpusseT
agrnac B oTkpuTuy PIK ¥ Tem caMum ofecCrne YyMBaeT BHIIONHERKE Tpel0Ba~
uult 0. 7.2.1 yxazaHsux llpasmin. OnHEKO CAEHNyeT HPOBOXMTH IIDOBEDKY
pPadOTH BaCOCOB OpH J8BAGHAM B HANOPHOM KOJJE KTOPE, OTRBEY3KMEM HO-
MAH3JEHOMY AABJNGHHY B 0apalaHe KOTNA, OYTEM HOCTDOSHUA CYMMApDHOU
XapaKTEePACTARE BCEX HACOCOB ( PEKOHCTDPYHPOBAHHHX IUIA CHUXCGHMA G-

penars paeymeBmit Ha PIK ¥ He pe KOHCT DY MPOBAHHHX).

12, [IPIMAHEHVE BHIAHHHX PEKOMEHIALMHM I7d
SNEKTPOCTAERME C TOIEPEYRHMY CBASHAMY HA
JABIEHWE 9 Mila (90 KI‘O/CM‘Z)

Bce cranaxHoe Brme znA [IOH sjaexrpocTamuuid HE ISBJCHUE

I3 MiIa (130 Em/cmz ) MOEET OHTH MCHOJMB30BAHO M Ind pPa3spacoTHH
MeponpuaTul i anexrpocrannuil Ha pasneBRde 9 Mla (90 nrc/cmg;.
OpHaKO B CBA3H C TEeM, 4YTO HAcOC monoBRHHOM nomaum [19-150-I45 3a-
BogoM "Kxryppoman™ B HACTORNEE BpeMd YXS HE BHIOYCK3ETCH, IAad
yMOHBIEHUA IepemanoB naBaeHUd Ha PIIH B OpOMEXYTOUYRHX MOXILY OITH-~
MSJNBHEMY DeXIMAX MOXET IDMMSHATHCH TOJIRKC KOMOMHAUMA Napannenb-
HOX padoTH HACOCOB ¢ HACOCOM CO CHATOH AONOAHUTENBHO ORHOWR CTy-
nesepw (cM,paszn.l0). Ha puc.I]l npuBeneHn OCHOBHHE XADPAKTEPHUCTHKH
Hgcoca [[0-270-150-3,3 B UPMNOROHNN 2 - PeXOMEHIyoMHE 3aBOIOM
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Puc, II. OcHopHue xapsrrepucTurh [[0-270-I50-3:
l -~ necHaTk cTyueHei: 2 -~ H8BATH CTyneHe i

chosm:PBc = 0,8 Mlla (8 RI’G/CMz);

th = 155:'100; B’CD = 906 RI‘/M3; 1 = 2985 o6/muH

"Oxrunpomam”™ CIOCOS DeKOHCTDYKIMZ HACOCA CO CHATHEM ofEHO#
neyx cryneneft. IIpm nocTpoe MU IPadUKOB napannesbHo#i pasoTH
[[9-270-I50-3 cienyeT mMeTh B BHALY, UTO 38BOJ COINIACOBAN BOBMOX-
HOCTH 2KCIIyAaTAUMHA HQCOCA B JHANA30HS HOXAY JO 326 T/4.
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13, SECIIVATANMOIRAR HPOBEPEA COOIBRICTBAA
@AKTHYECRUX HAIOPHNX XAPAKTEPUCTVR THIOBLM
SHEPTETHYECKINM XAPAKTEPUCTVRAN [I0H

IIp¥ OTCYTCTBUE HA SASKTPOCTAENMY CAXTHMECRMX X3DEETeDHCTEER
IIDH rpagux DexMMOB DACOTH PeKOMEHIYSTCHA CTDOUTS HA OCHOBARMR "Th-
OOBHX SHEEDPICTHUYSCKUX XADAKTODUCTHE NHTATENLHHHX 3ACKTDPOHACOCOB"
(M,: CHO Cowsrexsuspro, I1981;. OnHaro, 6CHY EMERTLH COMHEHKA B CO-
OTBETCTBHMH (QAKTHUESCKMX X&SPAKTEDUCTHR HACOCOB THMIOBHM, MOXST SHTE
OpOM3BEJCHA PKCILIYATANMOBHEA MPOBSDKA HANOPHHX X8DPAKTEPUCTHUR OpPH
papasnensEO¥ pafoTe HOCKONBKEX H3COCOB Ha TIC,

Hautonee HpoCTO TARAA OPOBEDKS [IPOBOIUTCH, ROTHA B padore
ESXORATCHA ODHOTHIHHE HACOCH,. [IpM yCTSEOBHBHEMCH DeXMMEe OOODYRO-
paHuA T Do mpoBePeHHNM BSKCINYyaTANMOHHNM DACXOJOMEpaM OIIDeNieNf-
eTCHA CyMMapHES Honavs paloPapmux DUTATENBHRX Hacocor LG, , A
NPOBE PO HEEME MAHOMETDAMHA HBMEDHETCA ISBJACHES B BLXOIHOM HATDYOKS
KAagJoero sacoca P, ; saTéM NOXCYATHBAGTCHA CpONHES&DPHIMETHYSCROS
suaueEre nasaenua-A°P . llo rpadury pexmioB padoTH, IOCTPOEBHOMY
K& OCHOBSHMM THIOBHX JHEPISTUWSCKNX X4DAXTSPHCTHEK, OHDENEAAeTCH
IaBIGEHEe B HANOPHQM XKonnekrope A , COOTBOTCIBYRESS M3MepPeEEOMY
pacxony Bomd Gy (rouxa I Ha pHc.I2). EcCaM QaKTHYECROO
usmMspeHHEOe naBnexue P F Omasumaercs Huxe P, (Toura I'), 87O
03KaYaeT, Wro CPONHAR HAUOPHAH XSPaXTEpPHUCTHRA [POXORET HExE TH~
noBoll HANOPEOH XApAKTEPHCTHXM, [IpM HPOBEPDKe MOX8T OXK838ThCHA THR-
X6, UTO ESMeDeNHOe cpenEee nanmemme A7 Cyher Soxsue PP ;
TSKAA CHTYBRIEE BO3IMOXKHA, 8CIE B DafOTEe HAXONMTCA CONBREE KONNM-—
CTBO HACOCOB (TOWRN 2' ® 2 Ha pmc.]2). B STOM CXyuYEe HDPOBEDKY
RaYIeXAT IPOBECTH NPH IPYyI'OM CYMMADHOM DACXONe HHTATONHEOE BOXN
£G, , 7.6, IPE OXRHAEOBOM KOXHYSCTRE padoramax Eacocos, lloxo~
x0HEC HOBOH CpenEed TOURN namneENs P,/° Ha THIOBOM XapaKTepuC-
THEKe onpeferfeTCH moxawed X &, /n , Tme /17 ~ ROINWSCTBO pacto-
*aRUKEX EACOCOB IPH IPOBONSHHK OpopepkE, Iaf DOAYWERH LeMCTBE-
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Puc,IZ2. IKCOAYSTHIMOBHAA ODOBEDKS DPER/MOB
padorTn IIQH

TENALHOK CpelnBeld HAIlOPHON XapaE™e DHCTHRE ODHTATENABHHX HAC0COB T
TOOYyCTIMO IIPOBECTH 6€ IKBMIMCTAHTHO THIOBOM BS DACCTOAHUM

AP =P] —FF; ¢ mnomomsn aroR XApAXTEDNCTNXN MOXET OMTS
yTouHeE IrpaHK DexmMOB srconyarTsnm# [IDH, ecxm B peaynprars Ipo-
BEDKE BHABMUAACEH CyHECTBEEHAH Da3HMIA B HaNope [ﬁozzee 0,2-0,3 Miia
{2-3 am/cnz)J )

o TaRAHM OPOBEPRHM MOXHO NOJNYYHT®: # HHIMBENYAXLHHE HATODRHS
xapaxrepuctrry [I9H, Ind »TOIO IPM DpPOBENEHEME IPOBEGDPRHU CABNYST
PuKCHpOBETH THKES NOISYY GH RAXNOTO M3 pasoTEPMUX HACOCOB IO
BHIRKSTOPHOMY pacXonoMepy, HOISDmENYy CHIH&N HE OTKDHTHS RISISHS
H8 XMEPY DOLEDHEYNANRY HS8COCA, KJE CHAY TOKS 2nexrponmirsrensh
sacocoB J , Pacnopenenms u3MepeHRHI cyMmapHHE# pacxoy mxrarexsHolt
BozH L, OPONOPHUOHANBHO HOJYUSHHOMy 3Hauemun G, wm J
MOXHO C JOCTATOYHOH! CreIeHBY MOCTOBEPEOCTH OIpeneMETH HONaYy
REXNOT0 K8 yH4CTBOBABuEX B npopepre [I9H. 3T0 MOSBOAUT HOAYUHMTH
PaKTHYCCKYP XADAKTePUCTHRY IJAA KAXAOTO HBCOCS HENUBHRYAXRHO, HO-
CKOXBKY H3BECTEH INH XAENOT0 HACOCE B ORHOH TOUX® JABNCHEE B B
XONBOM O8TPYORe ¥ IIOZAYR; HANOPHAS X8PSKTEPHCTHRS HDOBOXRTCH s
BCEeI0 AMaNa30Ha HOA8Y PKBUIMCTAHTHO THHOBOR HANODHO# XapaKTepUC-
THES I8 NAHEHOIO THIA Hacoca,

[Ipr napaanexsBEOE padore PABSHOTRIHNX E8COCOB HPOBENERHE BK(~—
InysTaidMoEHOE NpOBePRE RAOOPHHX XADSKTEDUCTHK TAKXS BOBMOXHO,
€CHXE HCOOXBES0BATE IPDHRUND DACHDERCHGHES CyMMADHOR NORSYM E8COCOSB
NPONOPUROEANBHO NOXAYAM, NSMEDOHHEM DACXONOMODHHEME EHIMKATODHIME
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ycrpoitcrBan, HcIOAE30BATE XA HTOH HenM 3HAUCHUE CHUJNN TOKA HJE K-
TpOABATaTEeNel He DEXOMEBIYeTCH n3-3a pasniwuxX 3Hsuerud Kl siex-
TpOnBHATrATe No U,

IIpy npopeyeHAM IPOBEDPRM 38UUACH BCEX HA3BAHHHX BHEE HApAMET-
DOB CHELNyET JENaTH IO BOSMORHOCTH ONHOBDEMEHEO B TEUEHMS, HAUIDM-
MED, IDOXyYaca ¢ MHTEDPBaAOM B O MEH X 1nd Xaxnof BeJAUMEN IDUBATE
I8 DACUSTH CpelHee 3IHAUSHES.

14, OBUVE RAMEYAHUA IO PEANMBALUM PEKOMEHIAUUR

PaszpasoTya n OpoBENeHMS MEDOHDHATHAY 0 CHIXSHHK HepenanoB
nasae iy ga FlIK mMoryr ONTH DABISJCHH HR CJEIVDIEE OCHOBHHG 2Ta~
IIH 3

- OIDeISNCHKS MUHIMSIBEC IONyCTMMOIO ISBREHMA B HRNODHOM
xonnexrope IOH, IpM EOTODOM HAIEXHEC O0ECHEeYUBSETCA HUTAHHE KOTJIS
npy cpacarusanuy [IK, OOpenelnATs MUEIMENBBEOE LABJACHEE CneluyeT Hep-
COHANY UEXOB HANALKHA DJACKTPOCTAHIME MCXORA M8 (BKTUNMECKHMX X8DaH~
TEDUCTHAE OOOPYHOBBHHA, COUPOTHBJCHMA TPAKTA M IPyrudxX oCoO8HHOC~
reli paHHO# KOHKpeTHON TOC. lipeIBapuTenbHO HEOOXONMMO OpPI&HM3O-
BA&TH ¥ OPDOM3BECTH UBMODEEHA KaBJCHUE IO OTHEJNLHHM YYACTHaM IEPO-
BOJAHOIC TpaKTa, OLHEEMATH CTAOMNBHOCTH THIPABNMYECKUX COIPOTUBIC-
HAY MXE OHDENeJIMTE BABACHMOCTE MX OT HAI'DYSKH M CYMMAPHOI'O DacXo-
8 ONTaTeRHOM BOXH B IMANA30He Haubonee Xapakrepuux mad T pe~
XUMOB ¥ IPAHATH H& OCHOBAHEAM HOXYYEHHHX NAHHHX HEKOTOpDHE CpPEeXE—
HES 3HAQuUeHUs, KOTOpWE M RONXHH JEUHh B OCHOBY pPACYST8 MUHEMAND-
HOTO TABJCHMA B HBaOODHOR MarucTpan# ¥ DeXMMHHX rpajuKoB. Pacuer
MEENMAIBEOIO NABJEHES B HBNODHOM Koanexrope [I9H crenyer BecCTH
COINGCHO Da3h. 4 I8 KOTAS C HAUGONBHMM THIPABNKYECKMEM CONPOTHB-
neHEeM: Taxof BHOOD MUEUMAJNBHEO IOHNYCTHMOTrO INEBJGHEA O08CHOUMT
npu cpacaTnsapui K zanexHOe NUTAHWG TARES M BCEX OCTANBHHX KOT-
nes T3C;

~ TIOCTPOSHHWE I'paHKCB HapANNSABHOH paloTH yCTAHOBAGHHHX HE
speRTpocTaAnAn [ISH nna onpereneEMA HSCHTOUHOIO JABNGHHA B ONTR-
MAJIBHEX TOYRAX DASOTH HACOCOR, I'padux POXMMOB HapaiNeNbHOX pa-
6OTH BRCOCOB LBNECOOODA3HO CTPOMTE B HHTEDBANE HAI'DY3OK IO pac-
XOny uurTarensHOf BOJH, OXBATHBAKNOM BCE THUHYRHE RIA naRHO# T3C
DeXMMH, B OTCYTCTBHe HA BASKTDOCTAHIHK HKCIOPAMOHTANHHNX (8KT R~
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YeCKAX xapaxrTopucTur [IBH Op¥ MOCTPOSHHAY DEeXMMHHX DpaduUROB MOXHO
ACHONB30BATE NAHHHE "THUOOBHX PHEDPISTHUSCKMX XQDPaKTe DUCTUK HKETA-
TeJIbHHX dJAeKTpoBacocos [I9-720-185-2, II3-580-200/185-,
[13-500-I80-4, I9-380-200/185-2 u I9-R70-I50-3" (M.: CIIO ComsTex-
pHEpTO, 1981, u puc, 3;

- IpH BHABJGHHY H8 OCHOBAHEM 3aHANH334 IOCTPOS EHHEX TIpPaduroB
3HEYUTOIBHOO M3PHTOUHOIO lUepenana pasneHmi Ha PIK pemedne BOIpO-
cqa 00 ynaleHME LeJio# CTyNeHH (CM.pasn.o, WM Honpe3Ke paloumx Ro—
nec {CM,pasn.?); BOSMORSH CJy4Yall gpoBeIeHBA W TOIO U IDyTOoI0 M-~
POLIDUAT U ;

- B IPOMEEyTOYHHX DEexXiMaX (B MHTEpPBANaX MEXKJY OHTAMAJbLHHME
TOYKAMH) TOCTPOScEMe IPAQUKEOB pexiMoB patoTH I9H C¢ OpuveRe EmeM
HACcoCa MeHbHEeR nonayy (CM,Pa3KL.S) KAK HECOCA ¢ ONHOH MOHOAHMUTEJIb—
HO CHATO{ CTYOeHHD 4 CM,pasn.l(,;. Ha oCHOBE B8HANK38 5THX T'PAQHEOB
A DACCMOTPeHUA BOSMOEHOCTM YCTSHOBKM IONOJHHUTENBHOI'O HACOCE IpR—
HATHE DemeHHA O BHOOpe IV Deanu3gmul ORHOIO U3 DPACCMOTDE HHHX
IOOONMHUTE ILHHX MEeDONpMAT nid;

- B COOTBETCTBYM C UDHHATHMKN DELSHUAME Da3PROOTHA INIGHE-
I'padura OOCHENOBATEARHOCTH [POBEILERUA DPEKCHCTDYKTHMBEHX pacoT C
BCIONB30BAHMEM COKUMOHUDOBAHRMA 10 CXeMe OTIeNbHHX Ipymn ilgH, C
yU8TOM CDPOKOB NPOBENSHUS KBIONTANBEHX DPEMOHTOB KOTAOB, TypOOATpe-
raToB u iI9H,
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Puc JJII,2., Bryara (xonus ¢ ueprexa BHUMASH % 808--15,I50-0I)
I puUMe 1ua g B o, HeyKa3aHEHS ilpenelmm OTKIOHGHUA DA3MEPOB: OXBATHBALNUX - IO A,

OXBATWB&EMMX - O B, mpounx + 5 nonycka 8 xa.
Marepuaxn: crans 2XI3 I'OCT 5949-61. Maecca 4 xr.
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Puc,l1I.3. T'wnp3a (xouus ¢ yeprexa BHUMASH ¥ H,I7.59.104,I3)
Ipume uad # a: I, Urnusxa oo mMozeau uepr, 806.15,106.I0. = <. HeyxalaHHne NpefeAbHHe

OTKIOHEHUA DPA3MEPOB: OXBATHBAKUIMX -~ OO Ar, OXBATHBAGMHX - U0 By, HIpouMx i-%-— nonycks 8xix,
MaTepuan: crane 2b5J-I TOCT 977-65, Macca 13,1 xr.



I pHAITOXREeHHES 2

YEPTEXY PEKOHCTPYKU UM ITMTATEIBHOIO HACOCA MR-270-I50 ¢ YOANEHVEM
W3 ITPOTOYHOR YACTH OIHOR WIM IBYX CTYOEHEH

Pyuc. i, . Ypanende U3 TIpoTCUHON UACTH HACOCS
[10-270-150 ogno# cryneHu (Konusa c yeprexa 3a-
sofe "Derunpomamn ¥ ARI-3264-MCB):

I - Hanpasisomasn sTyaxa (puc.lid.2); & - guc-
TAHIMOHHaA BTYAKa {(puc.il2.3); 3 - Y-8 cryneHs

HpumMeusHsue . LadHul BapuaHT uUc-
NOAHeHUA Hacoca ¢ JeBATbE padounmy
CTYIEeHAMM IIpeNYyCMaTpPUBaeT YCTAHOBKY

| R A T OBHO¥ IUCTAHLMOHHOK BTYJIKKM <& Ha Bk

' 'Tjﬁ*ﬂgﬁf}ﬁ§§5ﬂf;ﬂ \ il e N | Koseca 9~ CcTymeH® U yCTAHOBKY Ha-

== N7 N npasadpnet sryaxy 1 Ha MecTo yiaoT-

27 NN HUTEJIBbHOIO KOJblla B C&R?ﬂﬁ 8-# cTy-

nesu Hacoca. [ipy 3ToM oGa3aTespHa U~

HaMWUECKaA TepelallaHCUpOBRE poTopa

Hacoca.
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UX ROMURDACHO2E npnomenun weE fJonee L 017 Mp
Pye [12.2. Hanpapaawmas pryaxa #ecoca [19-270-180 (romusa

¢ UEDTeRa 3aBods T xrunpoMan”
B AT -3263) ¥ . APENa

I. PaxopyHyl, TPONMHE M ADYI'ME NOPOXK AKTHA HE ACNYCKARTCR.~2. Du--
gﬂme Topue M OTHOCHTENLHO NOBRPXHOCTH AMEMETDOM
£3 A0

' I ¢ - ¢aacey roudocT UCT 4, UCTDHE KDOMREY NDRIYIRYT
%@ﬂxaﬁH%;S X %g? 0. Haw&gﬁﬁﬁ??ﬁ%ﬁﬁﬁ 13X T'OCT 2176-59, b 1% IPRIYINTD

WpEMeUuaH¥g:
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Puc.lI2.3. lucraHmMonnas sTyiaka Hacoca [19-270-I50 (xomus ¢ wepre-
a mﬂaam& “gmnpomam" B ARI-2975) >t

Marepuanr: cranp ZXI3 [OCT 5949-61.

OprMmeyasnn a I. Buenre nosepxuoctTe#t puamerpom LI Mu oT-
HOCHTENBHO nopepxuoctTd auamerpom I0I,8 »u He Goxee 0,04 mu.
L. Henepnaaém%aapmcm TOPLOB M OTHOCHTEABHO OCH OTBEDPCTHSA
mmamerpoyM I0I,8 wv ue Sonee 0,01 mu,
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Puc.ll2.4. Ynanenve ua nporousHo#t uactv Hacoca [[9-270-150 mByx cTy-
neHe# (xomusa c yeprexa 3asopa "Dxruppomem” W A2I-2973):

I - Hanpasaapmas BTyaka (puc.llR.D); 2 - AMCTaHIMOHHAHA BTYIKS
(puc.l2.3); 3 - B-a u 9-a cTyneHu

HpuMeuaHnune . JaHHHN BEPHAHT UCIIOAHEHUA HAcCOCA
[12-270-150 ¢ Bocembo PadourMM CTYUSHAMM NIpEIYCMBTDHBAET
YCTaHOBKY ABYX OUCTAHUMOHHHX BTYJIOK & HA Ball HAaCcoca B3a-
MeH IBYX CHATHX palouux koJec 8-ff u 9-ff cTyneneft u ycra-~
HOBKY HalpaBasomel BTYJAKH [ Ha MECTO YMAOTHMUTEABHOIO
KONbLla B CeKImMM /-# cTyneHu Hacoca. lipy arom o6g3aTexbHa
IMHEMHUeCKan NepefanaHCKHPOBKa pOTCpa Hacoca.
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GomD. DY palnopacnongmennsix ; dmrnoNeHuE omOLpemud om ux

HOMUKONTHE20 Nonomenun He donee Y Q17mu

Pac, Iik.5. Hanpamasiuas BTYYIKA Hacaca}gﬁiﬁ’?g-g-%o (Konms ¢ usprexs samoxa "Uxrumpomam”
-2974 }

Marepmsa: crexns 2XI3I T'OCT 2I76-57.

HDpwweuaHnxsa [.Paxosmuu, TpewMHH W Jpyrue NOPOXM XMUThA HE JAOMYCKADTCH.
. Buenme ropua M OTHOCMTEXLHO NOBSDXHOCTH IWaMeTpoM 265 M ne Goxee 0,1 mm.
3. CpoSomine pasuep BHNOXHATH no D-My xxaccy Toudoctd OCT IOIO. 4. Cerpue

xpouxs npurynurh Qackoft 0,5x450,




