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rcT 33967—2016

Mpeaucnoeue
Llenu, CCHOBHEIR NDHMHLWMLL M OCHORHGOH TOPAOOK NPoBeOeHYA pabioT No Mexrocy JapcTEeHHOE cTangap-
THIAUWK yoTadoBnedsl 8 TOCT 1.0—=2015 aMemrocyJapcTBEHHAA CHCTEMA CTAHZAPRTHIALWA. DCHOBHBLIE
nanowerda» MNOCT 1.2—2015 « Mesrocyapt TEEHHEA CHCTEMA CTaHAapTHaaUM K. CTaHOapTel ME®RTacyaap-

CTEEHHEIR, NPEBUNA i PEKOMEHIALMA N0 MEMTOCY,0E0CTEEHHOA CTAHAAPTHIaLMA. MpaBUna paspaGoTil, Npu-
HATHR, OGHOBNEHNA H OTMEHSIS.

CoegeHus o cTangapTe

1 NSArCTOBNEH Poccrickol accouxausel npouseoaurenei Hacocoa {PAMNH) Ha ocHoBe coGCcTaEH-
HOTD NEPEE00a Ha PYCCKHR AablE aHTNORRYH0NA BEPCHA DOKYMEHTE, YRAIAHHOTD B MyHKTE D

2 BHECEH MexrocygapcTBeH b M TEXHEYECKHM KOMUTETOM No cTandapThaauds MTK 245 cHacock s

3 MPHMHAT MexrocynapcTReHHEIM CORSTOM N0 CTAHDADTAIALM K, METPONOMK ¥ CepTUChHEaLMM [NOo-
ToKoN oT 25 ceMTRGpA 2016 r. Ne 92-17)

3an PHUHATHE NDOMONOCOEANH.

Epateoe Hanmeropanae CTREne Kap crparies I:Dripau.-.uﬂlnnl.- HANMEHOBAHHE HALHDHANEHAnD Dprims
o ME (WSO 3166 30L—97 no MK {WCO 31885 004 — &7 O ETAHAARTHIALHE

Azepbalnxad AL AscTangapT
AQMEHHA A WMHHIKCHOMHEN Fecnylndks ADMERHE
Benapyce BY ToceTangapt PecnyBnuen BEenapyce
[pyauR GE [pyacTEHOaRT
K33axXCTaH KZ lMoccTanaapt Pecny&nrkn KazaictaH
Kiprdasn KRG Fhipre3cTaHgapT
Monaoea 1] Monaoea-Cranospr
Focona RU FoccTaHgapT
TEOHMEMCT Ax rJd [ BOHAKCTAHSADT
Ty pEMEH#CTAH T Mnaemconyxba « TYpEMERCTAHOAPTRE Phin
¥aferuoTad uz FIoTARLADT
YRpaRHE A MHHKOHOMPAIEMTHAR ¥EPAHHE

4 Mpwrazom PegepansHoro areHTCTER MO TEXHWYECKOMY DEMYMADOBIHAID W METPONOrMM OT 2 WoHA
2017 r.Ne 492-cT MexrocyaapcTeeHHe cTarnapT NOCT 339672016 BRener B 0eACTEHE B KAYECTBE HALWOD-
HansHOMe cTasoapTa Poccuibcrod Senepauni ¢ 1 aupapa 2018,

S HacToAwmrA cTakgapT cOOTEETCTEYET MEyvHapoaHosmy dJokymenTy ISOMR 177662005 cUeHTpo-
DEMHLIE HACOCHE ONA NEpEKAYMBaAHMA BRIKAX MWIkocTen — lMonpaekk K paboynM XapakTepHcTHkamM:
(«Centrifugal pumps handling viscous liguids — Performance corrections:, NECQH) B 4acty MeToga nepac4era
patoqWx XaparkTERHCTHME UEHTROOEMHEIX HACOCOR C BOALI Ha BAIKYK HUOKOCTE.

MesxgyHapogHsii gokymeHT paspatorad TexHMYeciMM KOMWTETOM Mo cTasgapruaauuma [S0TC 115
uHacook» MexoyHapogHod Opraduaanmn9g no cTangapTesadun (150,

& BBEEJEH BINEPBKIE
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Mugboprmauus off LAMEHEHUAX K HACIMoRIWWEMY ciiandapmy NyBAUKyYemes & cRe20dHM tghoDMaliuoN-
HOM yrazamens « HaluuoHansHee cmandapmeis, 8 MeKCH USMeREHUL U NOTDaE0K — & @xeMecayHom bidhap-
MEULSHAOM Ykazamene sHauuokanesee cmankdapmeis. B clyyas NepecMompsd [3amMensl) Wil ommeiss
HacmoAweas cmandapma coomaemomeayodes yeedodnenue Sydem onyBnUKcEans & CHREMECAYHO
LHEGOMALUOHHOM yHalamene «Hayuonanbise cmandapmes. Coomeamomayiowas uhghopMaLus, yoa-
JoMASRUE L) MEKCTTA DASME IWS0MCR Makse & ubbopwagionHol cucmaia 0bLUL B0 NOTLICEaHUA — Ha ogbi-

Luanenon calme DadepansHo20 G2eHMOMEs N0 MEXNUYOCKOMY DESVYAILDIESIHI U MeMPOIoaud @ comu
Mirmeaprem fwwiw.gost. )

@ Crannaptrsdropss, 2017

B PoccHAckon Trelepaulkdi HACTOALWMK CTAHI3PT HE MOEET DT NONHOCTRI0 KK H3cTHYHO BOCNDoHaBe-
JeH, THRaWHMPODaH 1M DACTIPOCTRAHEH B KIAYECTEES ODMUWANEHOMD MafaHKMA Ded pajipeweHya DegepansHoro

ArgHTCTEE Mo TEXHUYSCKOMY DEMYNAROBAHKI0 W METRONOMAM
I
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CogepmaHue
1 OBREcTe MPMMEHEBHKHA. . . .« vovovovow e ae e e s T AT, 1
2 O DM AT AR HEE: GBI s e s e e e e e P A A R A A L R L e e L R S S S e e e e e 1
3 TepMdHbl W oNpegdenadna. - . . . . - . B X e -2
4 COoKpaWeEHWA MOBOIHIUEHMA . . . _ L o L o ot e e e e e e e e e e e e e e e e e e e e 2
5 MNepacueT pAGOURA XAMEKTADMCTIRM _ o o o viii ot fin v v v o o w e e e i i i s s e e e me e 3
Mpunoxerse & (cnpasodHoe) NpuMep NepecdeTa NApaMeTpoR HACOCA C BOOLI Ha BAIKYKD #MOKOCTE . o
Mpynokends B (cnpagoqdHoe ] AHENKI NOTEPE AHEDMMW NOW paboTe HACOCOE Ha BAIKME MUOKOCTAX . . . . . 11
Mpunoxenre B (cnpaeodHoe ) BNuRHEe KOHCTDYETHEHEIX OCoBeH HOCTER Hacoca NpK ero paboTe Ha BRIKMK
I o e B B B B B B B B B s e e e T A T, |6
BHONHOrPaEdIMA . .« . . . . L e e e e e e e e e e e e T
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BeegeHne

HacToAwri cTadganT pazpatoTad Ha CCHOBE METOOA NepecHeTa paloHny XapakTEpHeTHE UeHTpoBex-
HEEX HACOCOR ©  BOdbl HA BAIKYIC MUOKOCTE, NPEOCTARNSHHONS B TeXHkyeeckom otdeTe ISOMR 177662005
o LledTpofamuee HacoCk ONA NEDeKaUHBAHKA BRIKMY HAOKOCTEA — Monpagxi K pabouum XxapaKT epucTHRaM D .
Merog paapabotad Tugpasnu-eckin rHcTHTYToM [Heo-Oxepcn, CLUAY » ABNRETCA IMNUPHUHECKAR, MOCKONL-
Ky OCHOBAH Ha PE3YNLTATAY IKCNSDUMEHTANEHEY JaHHEE, NOMYHEHHEN H3 DAIHEN MCTOYHWKOE MO BCRMY
MUpy. JadHeid MeTon NoIEoNAST NPOWARECTH NepecyeT patouei XapakTepUCTHEM LeHTRODEMHOrS Hacoea ©
BOALI HA BAIKYID MHUOKOCTE. MocnegosatenkHoCcTe BOCNPOMIBENEHKA METOOA TAKKE NoIBONAST NDOBECTH
ONTUMANBHEIA Noghop Hacoca 4NA pafioTel Ha BATKON MMAKOCTH HA 2a0aHHEX NApaMEeTRax.

PacdeTel 2HCNNYATALACHHEX XAPAXTEDACT MK, NONYYSHHBIE ¢ MCNOMNBICBAHKUEM METOA, MANOMEHHOTO B
HACTOALLEM CTAHARTE, ARNRIDTCA NDUENUINTENEHLIMK. CYWECTAEYET GOCTATOYHO MHOM akToOpoR, KOTOpPRIG
SAHHEA METOD HE YUMTRIBAGT, HANPUMED TEOMETPMYECKME PAIMEDEI NPOTOYHOM YacTH OTOEeNsHO BIATOrD
HACOCA WA 0CODBMHOCTH B0 KOMCTPYELMA. O TAKKE HE YU ThIBART GCOGEHHOCTH TEYEHWA MMOKOCT B 3361-
CHMOCTH OT QOpME # PRIMEDOB NPOTONHOGA YacTH. TEM HE MEHEE 3TOT METOO NPpeICTaBNAeT cobol HagexHoe
M anpoBKpOEAHHOE DeLLIEHWE BONPOCE NePECYETa DaloqYHX XapaKTe PUCTHK LEHTRODEMHEIX HACOCOR B YCIOBIA-
AX OFPAHUHEHHOCT MCXOAHBLIX AaHHEY. JaHHbiid MeTod Gein Befpad B KAYSCTEE OCHOBK ANA HACTOALEro
CTAHAARTA NOTOMY, 4TO O3ET MUHMMANEHOE DPACKOMIEHWE MEXOY DACHETHEMK M HCNEDUMEHTAMNEHBIMA DEH-
Mt i MO CPABHEHNHD C OPYIAMA IMTADHYSCHAMA METOOAMA.

B npunoxeHrax A—B npueedess NPUMeDE PACYETa NONPABoK, JaHo ONMCAHKE PAINHMYHEBLX MMODaann-
YECKMX NOTEPE, Newalu|y B OCHOBE HAMEHEHWA paliodMx XapakTEDUCTHE HACOCA NPW pABOTE Ha BRIKMX MUIKOC.
TAX, @ TAHKE METOOL ONPEAENEHHWA NONPABOHHOTD KOIGHPULKEHTA NYCKOBOND MOMEHTE W KABHTALUWOHHOrO
anaca.

McKoQHBIA MEXOYHAPOOKEA GORYMEHT NOGroToBNEH TEXHWYECKHMM KosMuTeToM TR 115 sHacockis Mex-
OYHADCOHOR OpTraHuIagn- No CTaHgapTHaaUwK (S0,
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M E XK T oc Y O APCTUBEUHH b H C T A HIAOAPT

HACOCH! LEHTPOBEXHLIE OANA NEPEKAYMBAHWA BAZKWUX XUOKOCTEN
Monpaexk K pagoYds XaparkTepHcTHKaM

Centrifugal pumps pumping «Ecous lguids. Cofrectians for operating characteristics

Oata egegeHss — 2018—04—01

1 OBnacTb NpUMeHEHMWA

HacToAWMA CTAHOAPRT YCTAHABENWBAET NOPASOK NEQECHaTa IHavuaHHE palodyuy XapasTepucTMK, Nomy-
YEHHBX NPKY paloTe Ha Boge 8 NpeANoYTHTENRHOM PAB0YEM ONANEI0HE OOHOCTYNEHYATEIX 1 MHOMOCTYNRHYE.
Thi® USHTPODEMHBIE HACOCOR THMNOBLIX KOHCTPYHLWA C OOHO- W OBYXCTODOHHWM BCACHIBAHWEM, HA BAIKWE
[HEETOMOBCKUE | MMOKOCTH CO CNESYIOLIAMM OTDAHKYE HAARMN

< KMHEMATHYECKAA BAIKOCTE MWAKOCTH, HA KOTODYE NPOMIBOAMTCA NepecdeT, cOcTaenAeT oT 1 go
3000 cCT;

= NpK paboTe HACOCA Ha BOOE B TOHEE MakcyumanesHoro KINO:

- nogada Qg pp — o cocTasnaeT ot 0,6 ao 260 iy,
- KOPULHENT BLCTRPOXOOHOCTH CTYNEHW Hacaca n, =60 {n
- HANOQ Ha CTYNeHE Hppp -y cocTaBnAeT 3—130 M.

HacToAwri cTaHnapT He NDMMEHM .

= K OCEBLIM HACOCAM M HACOCAM CO CNELWEDMYECEM MM KOHCTDYKTWEM b MK 0COB2 HHOCTAMK [ZONONHU T2 Th-
HEA WHOpMAELWA NpYBedEHa B NpWNokeHud B,

- B cAy4as ecnM aHaveqse MPSHA npeeeiwaeT sHadernwe NPSHR Ha pensqiriy, HEZOCTATOYHYH NS
KOMNEHCALAH yBenideHdra NPSHE npr yeenwieHiid BRIKOCTH,

= NpW pEBOTE HACOCA HA HEHLMTOHOBCKAY ¥HAKGCTAX [FEnd, NyNLNa | Np.)

=214}

5.ris

I pRAMEeYaHWE— T HEIHEYATENEHEIM CHUKEH ME TOUHOCTH ONHCHBAEMEIR METod MOKET NPUMEHATECA ON#
nepacyaTs FIEEI-E'IHH XAPAKTERHLTHR HACOCOE © BOOL HE HHOEOCTH C KRHEMATAYSCHOR BRIKOCTRED o7 3000 a0 4000 cCy

2 HopmaTHBHBIE CChINKK

B HacToswes cTadgapTe MCnoNsToBaHa HOPMATHEHAR CCuINKE HA CReaysolEil MeRrocy ZapcTaeHH A
CTaHDapT:

MCT IS0 17769-1—2014 Hacochl MMOKOCTHRIE M YCTAHOBKH. DCHOBHEE TEOMMHE, ONPEOSnaHHA,
KCMHYECTOEHHBIE BENHYMHE, DYEBEHHEIE 0B03HAYEHKA M EQWHHLE W3Me peH KA. HacTe 1. HgRoCTHBIE HECOCH

Mpuweyadee— MNps NonNe30BaHAE HACTOAWL WM CTAHABDTOM yeneconBpaiHo NPOEEPHTE JEACTENS JCHAOY-
HbiX CTAHOSDTOR 8 MHPODMALWOHHOR CHcTEME COOWEND NoMNe30EAHMAE — HE OhWUMENEHOM canTe Jegepanesoro
EMEHTCTEA M0 TEXHWYSCKOMY PErYNMMEOEIHHID W METDONOMMA 8 CeTH MHTEPHET WK N0 SHErcAHOMY WHDORMBLUDHHGMY
YEAZATENI0 4 HAUMOHANbHBIS CTAHABDTH @, KOTODLIA ONYGENME0BaH N0 COCTOAKMID HA 1 AHEAPA TEKYILErD FOA8, U N0 BRNye-
HAM BENSMECRYROND HHDOPMALNOHHOND YEEIATENA « HAUMOHANEMES CTAHGAPTRIn 33 TEXYLULWA Tog. ECnv 3aMeHeH cornay-
Wbl CTRHOBPT, 3 KOTOPEIA 4AH3 DATHPOEAHHAR COLINEE, TO PREOMEHOVETCA WCNONLI0EATE BEQCHIG ATOMD CTEHOSETA ©
YEAZEHHEM BhlWE (0008 yTEEMKIEHUA (NOWHATRA). ECAM NOCNE yTEE DX G HKA HECTORW ST CTAHOARTE B CCRINOMHal A CTAH-
G3pT, HA KOTOPHA 0aH3 QaTMDOEAHHAR CCHMKA, BHECSHD WEMEHEHWE, JATPErWEA WSS NONMHEHWE. HA KOTOpOE 4aHa
CCRAKS, TOATO NONOHEHWE PEKOMBHEYETCR NEUMEHATE D82 yMETA LAHHDID MAMENEHUA . ECNW CoaiNoYH A CTAHGapT oTra-
#aH fes3aMeHE, TO NONOXEHKE, B HOTODOM Ja8HA CCaINKA HE HETD, PEROMEHAYETOR NPWMEHA Te B YACTH, HE 3ATRAMMBANILER
ATY CORINKY

ManaHue odMUuHansHoe

e
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3 TepMuHbI M onNpegeneHUa

B HacToAWEM CTAHASRTE NPMMEHEHE TegMAHE o MOCT 1S0 17769-1, a Tamke cnegyiolwWe TepMHHE: ©
COOTRETCTEYKIWKMK ONpedeieHAMA;

3.1 padoudan XapaKTePHCTHEA HACOCA: 3ABMCHMOCTE Hanopa WnK KMND uenTpobewlore Hacoca oT
Nogadqy, NPEACTARMAEHHAR B BULE KDHBOK Ha rpadbUke © COOTEETCTRYIILLMMA OCAMK KODDOKMHAT.

3.2 Touxa Makcumansnoro KMNO: Toqka va paGoyel xapakTepMCTHEES UeRTDODEMHONs Hacoca, B KOTo-
pOH NP 3808 HHOA YaCTOTE BRaLLEHHA ACCTATAETCA MaBKCHMANEHOE sHaYerne KO,

3.3 KoapHUHEHT OLICTPOXOOHOCTH . HacToTa BpaleHdA UeHTROGEMHOID HA0O0A, MeomMEeToH-
WBCHIA NogoGHoro paccMaTprBasMonMy, ¥ KOTOPOTo Nogada cacTaanAaT 0,075 s fc NpM coanapasson Hanopa
1 M s onpegenseTcs opMy NamM:

e (1}

. = BEEP

g b,75 "
Hgep

rOe i —YacToTa BpalleHiA Bana paccMaTpueaeMoro Hacoca, MdH ',

Oppp — NOGa4a pacCMaTPHBAEMOTO HACOCA B TOMKE MakckManeHoro KNg, mic;

Hg pp — H2N0P CTYNEHW PACCMATDHMBAEMOTD HACOCA B TOMKE MaKckmaneHoro KNG, m,
]

n, = 3,65n,. 2)

n pPUHMBYNBHWE — B on@coigasmMom MeTOge 8Ce DatsAaTh BEBLYTCH MO HL‘IE{FI{F]HLIHEHT!,{ E:nll:T.'.'-l:lk{lu.Hl:lETH I'l|=I
onpegenasMosy no II-I:IPM'_-.']'IE INRE HGBIII'[I]HLIHH HT fisic TOOXOOHOCTM IJl_._ PECCHMTE BAEMEA OO IIIDEIM':.IHE ['2 |, OB ONTCH
CAPABCYHD MA-38 WHDDEOND DACNPOCTRAHEHHA B OT2WaCTER HHO#A NWTSpaTyRe N HEBCOCO TR HM K.

3.4 HLOTOHOBCHKIA MHOKOCTL! BAIKAA #HAKOCTE C NHHEAHOH 33BMCHMOCTRES KACATENLHOTD HANDPAKE-
HHA OT MPAOMEHTA CKODOCTH.

Mpusmep — Macna, vegmb, Gypoacd pacmaop.

4 CokpaweHWA U 0Do3HAYEHHA

B HacTosWweEM CTaHdapTe NpHaedeHsl CoKpawetia v oboanaveHHa B cooTReTcTBMM cMOCT IS0 17 765-1,
a TAKEE CNeAYoLWE TEPMHHE M o003HaYEHHA,

BEP — To4ka Makcumanessorg KM,

G, — nenpasod vl i koabhrurent KM,

C . pr — NonpasouHeli koddrvumeHT KNO, 06ycnoBneHisin TReHueM QUCcKa;

C,, — NonNpaeo4kkd koafpuUmMenT Hanopa,

Caep - ¢ — NonpasoqHbid kodpdurukedT Hanopa, cooTRETCTEYIWMWA NOJE4YE B TOYKE MaKCHMankHOm
KN wacoca npu ero padoTe Ha Boge;

Cypap — NONpaeo4HsR K0P UUMeHT ESBRTAUKOHHOMD 3anaca;

Cry = MONQaB04HEIA K02PDHUHMEHT Noga4A,

d, — AMaMeTp Beixoga pabodero Koneca, M;

0 — yCROpeHWe caoSog oMo Nane kA, Mics:

H — Hanop cTyneqy Hacoca, M,

Hoce - i — HANOP CTYNEHHM NpW NOLAUE, COOTBETCTRYIOWEH TOYKEe MakckMansHaro KM wacoca npu
paboTe Ha BAIKOH MHOKOCTH, M;

Hgep oy — HENOP CTYNEHW NP NOOa4E, COOTBETCTEYIOWER To4He MaschMantHoro KM Hacoca npa
paboTe Ha Boge, M,

H; = rugpasnnuackie NoTEpH, M,

H,j, = TEOpETHECKMIA Hanop (Gea yyaTa yTeqes), M,

H, i — HANOP BAIKDA MRAKICTH, M. Hanop cTyness npr paboTe Ha BRASKOA MUOKOCTH
H i - jop — NOMAHBIA HANOP HACOCE NP PAS0TE Ha BAIKOA MAOKOCTH, M
H_, — Hanop cTyneqw npu paboTe Ha BoaE, M,
M — yacToTa apaleHua Bana wacoca, muet
m.o— EoahPHUHeHT BLICTROXOOHOCTH,

| (=
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1, — KO3IDHHUWEHT BLICTROXOAHOCTH, MCNOMbIYEMEIA B OTEYECTBEHHON NHTEpaTY pe;
NP SHA —— nonyCcKkaeMelA KABUTALWNOHMBIA 33N3C HACOTa, M;
MPSHR — TpebyeMblid KAEBMTALMOHHBIA 3anac HACoCa (M), ONPEJeNREMER 3 Y5-HBM KDRTEpHEeM Nage-
HKA HANopa;
MPSHRpgp  y— Tpedyenbli KABWTAEUMOHHBIR JANaC, M, B TOYKE MakckMansHoro KN sacoca npw pabo-
TE& Ha Boae, ONpegenAessii 3 Yo-HbiM KpMTEDMeM NageHA Hanopa;
MPSHE,,, — HAEMTALWMOHHEIA 3anac Hacoca, Tpedyenbid ONA NePeKaYNEaHMA BAIKOH MHMOKOCTH, M;
MP3HR,, — KapUTALHOHHEIA 3a3Nac HAacoca (M), TpeGyYeMsIA QNA NEpekaqMEaHUA B0kl HA OCHOGAH KK
CTAHAARTHOMD 3 To-HOro KPUTERKWA NAGEHWA Hanapa;
P — WMoWHOCTE (B3 NOOCTROYHOMND HHOEKCE ) — MOLWHOCTE Ha My dTe, KBT;
P, — MEXGHUYBCKHE NOTEPH MOWHOCTH, kBT,
P, — noneidas MOoWHKOCTE, NEpaJaBaeman kuakocTd, kBT, P = pgQH,
Prp— NOTERM MOLHOCTY KA TREHWE JucKos, kBT
P, . — MOWHOCTE C Y4eTOM BAIKOCTH, KBT. MOWHOCTE Ha Bany Hacoca, HeobxoomMMan ona neperadyrea-
HIA BAIKME Cpeg,
Py — MOWHOCTE Ha Bany Hacoca, HeodxodMMan ANA NeperkasueaHua Boge, BT,
O — nogada wacoca, M3y;
Qpep _ w — Noga|a Hacoca Npd paBoTe va Boae, M3/4, NPK KOTOROR JOCTHIEETCA MAKCHMANEHOE 3HaYe-
Hue KIMNO vacoca,
0. — NO0A43a HACOCA NPY paboTe Ha BASKONA MWOKDCTH, My
0,y — NoJaya Hacoca npu paboTa Ha oge, M3
" — OTHOLEBHWE BENWYMHE NOGaYM § BENMHHHE Noga49 B TowKe MakcimansHoro KNGO g% = Q'0gep;
Fe-— yukcno Peldonsgca;
iy — HAPYHHEIR pPAOWYC paboYers Koneca, M;
§— yOenbHbA BEC NEPEKAYYDAEMON KEOKOCTH MO OTHOLWSHAID K BO4E NDH TeMnapaTtype 20 °C;
V., i — HMHEMATHYECKAR BAIKOCTE NEDLKALMBAEMON XHOKOCTH, CCT,
V) —HHHEMATUHECKAA BAINOCTE BOOR, CCT;
KM — soodubuuseHt NoNeaxoro GedcTaMa)
n— obwui KT vacoca;
Nppp = W — MakcHmanesHoe adadedite KMJJ wacoca npu paboTe Ha eoge;
Ty, — rnapaeneceai KM,
M — KN Hacoca npu paBoTe Ha BAIKDAE MHOKOCTH,
1 o — OB BEMHER KM,
T — KN4 wacoca npu paboTe Ha Boge;
1 — OWHAMWYECKSA BATHOCTE, H - oiM2;
v— KMHEMATHYECKAA BAINDCTR, M2/C!
[ — MAOTHOCTE, KO3,
Yy — KO3DGHUMEHT Hanopa,
i— YIMOB2A 4acToTa EpalleHs Bana iacoca, pag/c m= nn f30.

5 MNepec4ert pabo4ei xapaKTepHUCTHKK

5.1 OBuwHe NoONoHeHWA NepecyeTa

0na awinonHedna nepecyHeta palbodwy NapaMeTpoR HACOCA C B00L HA BRIKYIO KWIKOCTE HE0OX0gMeMD
Hanw4Ke paboded XapakTepUCTHRM Hacooa, NOYHYEHHOW Npw erg paboTe Ha BoOE.

Lna nonyyde HA ToYHoR pabodeld XapakTeprcTEM Hacooa NP ero paboTe Ha BAIKON MHOKOCTH CnegyeT
MPOBSCTA HCTBITAMWA HACOCA HENOCPESCTEEHHD HA DaAHHDH MHAKOCTH.

5.2 ANropaTM nepecyeTa

ANTOpHTH NEPECYETA BENIDYAST CRedyolwne 3Tank:

1) oUEHEa NPUMEHHMOCTIA ONA KOHKPETHOID CIYHEA (S, prCyHoK 1)

2] pacHeTNapgaMeTpos Hacoca npi patoTe Ha BRIKON #OK0CTH NPH YCIHOBKK, 4T0 MIBECTHL NagaMeT P
paboTh HACOCA HA BOAE (CM., PHUCYHOE 2).

MphnmesaHsa—IpiMap pacyeTa No QaHHOR METOOHEE TRRBSL8H B NPANOHEHAR A,
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MepacHet BxINQNHRBTCA ANA (D5HO- KW HeT MeTam HENpUMEHHM
MHOMOCTYIEHUATON | yeHTpodeRHOM ::}
wacaGa?

ﬂa ﬂ
KanoBa BeicTDOXOAHOCTE CTYNEHW HECOHERT Het

MeETon RenpMeHn
{n, s 60) [::}

2!

- PO0A-E HAGDCE B TOSHE MakCumansHoR

KMQ Ha Bope Q. . cocTEEnseT of 0.6 oo Her

260 W, ::} BaTton BenpameHrm

= HANCD Ha CTYMEHE B TOHEE MaRCHManeHono
KM nps pabore wa sone M.,

cocTapmAeT o7 3 o130 w

*

DITHOCHTCR N NEpeKEUHBIEMER CRENa & et METOR HENDHMEHHR

ENALOY MEKITOMOBCKHY MKOCTERT

=,

2!

KM MaTeEchan BHIOCTE MHAKDGTH Het MeTom BenpaMeHus
T mpun. Paanens 1

J

HExoaMTCA B npegenax ot 1 go 3000 cCr?

-

AFOUEDYPA NEFECHETA
MPAMEHWMA

PHE!.-'HC-H T — ANTODWTR CLEHKA NDWMESMMOCTH NpoUeayPbi NEpECHETE
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Paccsmrare naparsTp 8 no dhapaayne (4)

J

MaparesTp 2407

Her ﬂ

Ha
MapameTpm Bz 17 :} H =H,Q =0,

HET ﬂ

BemnonaTe Hyp 0 G, no dopsynas (B) u (7)

J

Briancnate H, , Ao hopmyne (9]

J

Hecduogum DRCMET NOTED:

IE

BrrvomeTe #, ., no dopmyne (12} -‘i
Baluucnute P no gopmyns (13)

F"hw’.‘}'ltl:ll: d— ANTOpATM NBRECYETa NapaMeTpos HACOOE NpW F‘.‘EE'.‘IG T& HE BAIKOR HEIHEOCTH

5.2.1 PaccuuraTe4ucno Peluonsaca:

3! : 3
Ra = I:-"jEIEr-*.u.f"_ )

LIIl'\.’l!

BiiHdcnuTe NnagameTtp B no dopmyne:
165 i4)

120 e

rae n, — KoadIPUUMENT BLICTROXOOHOCTH, PACCHMTaHHBIR No dropMyne (1)
Re —yucno PerHonegca.

Ecnu1=B <40, nepedtnk5.2.2,

Ecnu B =40, 7o nonyYe£HHEE NONPaBoYHse KoM OHUKREHTE, NONYYEHHBIE JaHHbIM NepecueTos, ByayT
MMETE BRICOKYID CTENEH L HETOYHOCTK. B atom cnyyae necbxoaMMo NPORECTIA ASTaNLHbIR AHAN KA NOTEDE, Noa-
X0k K EOTOPOMY HANOEEHE B NDHMNOKEHAH B.

Ecnu B=1, aapate aHaweHuA Cy, = 1w GQ =1, aateM nepedtTir 5.2 .4,

Mpuwmedadwe — MNpe §< 1 pafoyqan XapakTepHCTMEE HACOCA H3 BAILOR HUGLOCTH COOTRETCTEYET pabouen
HEQAXTEQMCTUNE HECODE HE BOOE

5.2.2 PaccuwTaTe NonpaBoqHelid koaddmumedT nogaqi C,, CODTRETCTBYIOWWA IHAYEHWD Nodaqy B
To4KE MakckManeHaro KNO npy patore wa aoge Qpep - we

0o = (2T} 0, 165(log B3, 15 {5
=
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BE4MCMMTE 3Ha9EHHE NOgaYK Np paboTe Ha BAIKOH HHARDCTH !

Qi = Gl - (8}

BEHMCNHTE SHAYSHHE HANODA HACOCE B ToYRe Makcumanerors KN np paGote Ha BAIKOH MHOKOCTH,
NP HAMAA BO BHAMAaHWE TO, 4To Cpep = Gt

Hpee - wis = Caee - M leee - w- (7}
5.2.3 [inapaga aqadelnia Q,, paccYNTaTe IHA4EHHA NONPaBoYHorD KoadhuuwenTa Kanopa C
075 8)
{ \ f
Cy=1-| (1- CE,EP--H}'i'
L Qpppw !

Ha ocHose NonyYeHHbLIX 3Ha4YeHad O, u 3saqeHd i Hy, BIATEX ¢ HCXOOHO0A XADaKTERWCTH KM NDK CO0TBE-
TCTEYIOLWME 3HAYEHWAX Oy, BEIYHMCIMTE HANGP NPY PAGOTE HA BAIK0A HAAKOCTI:

Hyg = Gty (9]

NpumMmeyssde—3uauendAd O, Cpep W O MOTYT BHTE B2ATL C ipad HEA, TPHARASHHOND HE PHOYHKS 3,

03
0.8
ek | s o
06 | H:“::::m -
05 ""w‘::"w
0.4 1 =
03

il
=a| ha Lo s

0z !

01

4] i -
1 fﬂ tcﬂ X

X — napaswetp 8 Y— nonpangunse koshmsgeesTe E'_.u I.'.“ﬂ_ 1 If.‘H = §8} npn El“_ e 1.2 QEEI' W
'EI“_=G- w;i‘--a'_'-“h_rﬁ!ﬂ_lnpui:lw='ﬂﬂ-|:l .-t--EH-.I'I'E:.Inqu‘J'W-TEI.BQ

' BER - W HEI® - W

2= Chnﬂuﬂ fEnpa

PicyHok 3 — [#arpaMsia NonpasosHes ko3 @i U#eHToE Cq e Sy = f8)

5.2.4 PaccduTaTe Nnonpaeo-Hsit koadrdruusenT KA v cooTeaTeTeyowke anaderdr KMN0 wacoca gna
BAINHX MHOKOCTE R,

C, =B MBS 1B <40, (10}

Mpumenssrse—3uasenua C MOryT GuTe B3ATH C IRad MLE, TPHBEIEHHOTD HA PUCYHES 4.

r .07 (11}
1-| 1-nggp .w]|

c, = Lnpu B = 1.
"IEEP -w

Mg
Il'llil'l'

PaccumTaTe COOTRETCTEYIOWHE aHadenna KN Hacoca npd paboTe Ha BRIKDA HAQKOCTI.
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¥

0,9 \k\“‘x

0,5 4t i
; g (/

0,5

0.4 \

2,3 \'\

\\‘
ﬂlz —— e -
)
0.1 b
] =
1 10 00 4

X — rapametp 8; ¥ — nonpaocassi EoadiDuU enT C"
FucyHok 4 — [uarpassa nonpascuHoro Ko3dpE@UHeHTS Cq = f{8)

5.2.5 PacocurTaTe sHaveHWa noTpebnaemol MOWHOCTA Ha Bany Hacoca NpW NEpeKasuBaHil BAIEHK
WUOHOCTEA: '

ﬂ\'isH R {133
=] - s - ol
Vs T T Rew.
36T s
)
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MNpanodaHws &
(EMpasoYHoe)

Mpumep nepecyeTa NapamMeTPoR HACOCAE ¢ BOALI HA BAIKY 0 MUAKOCTE

Mcxeavbie ABRHHbIE. OOHOCTYNEHYETRIR HACOC NPpH pREOTS 23 BOOE WUMEST MAKCHMANsHOB 3HadYeHwe KM
Ngee . w = 068 npn nogase Oppe e 190 M3 W NORHOM HENORE Hppe @ = 77 M NPW SACTOTE BPALEHHA
i = 2050 mub- ! HeoGxogW Mo ONPELenNHTE SHEYVEHHA NADAMETPOE HACOCA NPH PEBOTE A BAIK0AWLAKooT (W, = 120eCT
M ¥aeNsHbM BeCom 5= 0.0) IHEHEHHR NERAMEeTHOE HACOCE #a NOAAYEX, OTARYHEE 0T Qgep. 4 TPRES4EHE B Talne-
ue A1, MockogHan KAPAKTEPUCTAKE HACOCA NPEACTABNEHE HE pPHUoYHEES AT,

War 1. PaccydTaTe Yoo FedHonsgea. KosgrUMedT BRoTpoXooHacTs H napameTp 5. Ecne HECO S MEOTOCTYE H-
“ATEIA, TO MApaMeTp B creayeT EbMMCTATE N0 HANORY KHE CTYIEHE S

z 5 &1
R = "ulzﬁssp wr 41107 2950 el

= =2 T4,
Ve 120
LR 0.5 [AE}
2o50.| ——|
e ”':';'Eﬁp ” L ag0n ! = 18,83
5 ors 0,75 ' !
|I-||E+EF .?'."
125 Y sl = 5,52, WA.3)

8= - =
oo, JRe  'YE0 1283274

WarZ. PaccuydTare no NpaaosiHslA Kosdp g esT Noga Y {3 o P BEYHCNM Te SHAYSHAA NO LAY =at0Canph FI&E-IZI'-I’E =a
BERIKOA MAOKCLTH Q-.'ii- CNONPARKCA 3 AHAYSEMHA CTHOCHTENEHOH NOO&YA HACOEA NEY ﬂEﬁﬂTE Haaoaes QW‘IGEEF o

Cp = (2.71) 0468000 B o (5 94 )-0.165tleg 5527 2 g gy 1A4}

L
Dy = Cpllly = -lnpa— = 1I = 0,938 -110 -1 = 103, 2 M3y, 2]

A}
Qg = Cqly = ]IHIE-H&-'- I:IJ:i|I= 0,038 11006 = 61.9 miiy. I

Facc4MTaTs NONPAs0-HER KO3 @M UHEHT HENOPE @ BRMUCTHTE 3HEYSHHE HANCPA HECOGA Npy pafoTe HE BAZK0A
HHGKDCTH B TOHEE MakcuaneHoro KNGO (Touka BEPY

Caep_ = € = 0,038 (A7)

Hace i = Copr _ uHeesiw = 0038 - 2T =722 M. [ )

Ward. PaccuMTaTE AORPEAOHHE R KOMBMUUNEHT sanapa O W aHa“es R HANOPE #a BA3IL0 A KEAKOCTH M, ANARo-
A4 Dy, OTAHHANWRRCA 0T Qe _ g

Mpu O = 060 pn  p COOTREETCTEYHILMA NONPABOHHEA KOABEUUNREHT O @ COOTEETCTEYIILUWA EMY HATOPD HA BA3-
KO ®makocTH H . cocTaanaT

0,757
. (4.9}
Cy=1- {-.-cE_EF_H}[& [=1-(1-0838)-06"""= 0058,
| | CeEr W |
A= CoH, =0.958 -87.3=03.6m. (A0}
d
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Ward. PaccHnTaTs NoNpasoyd el koaduunedt KNG Cw cooteeToravow e sHaqveHs KNG nacoca npu patiote Ha
BAZKOW #UOHOCTH O CNONPEEK0S HE 3HAYERWR OTHOCHTENEHSA NOAEYH HACOCA NP« PRECTE HA 8008 O,/ Dapp . [oo-

KOMEKY IHAMEHUE NBPEMETRE B HakogWToR B npegenax o7 13040, TognapackeTa C wononksyeTtca dhopmyna (10} pazne-
Na 5 HacToAWRr: CTAHABRTA®

En = g-nosarat® | g eo noser.sma™ g2 Aty
s P o [naui= 1} = 0,738 0,68 = 0.802; A1)
I EP -
hois = Gy = NP — 2= 0.8} = 0,758 0,602 = 0.444. (A.13)
EF-w

War 3. Pacc+MTaTe sHEYSHAA noTReSnaeMol MOWHOCTH HE BAAY HACOCE NDH PADOTE HE BRIKOE KMGROCTH P o
NONPEEKDA HE 3HEMEHAA OTHOCHTEABHOM N A H HAC0Ga NpY paboTe Ha sofe SW'lpep - w !

LA 3 : ATd
F‘.,.,E = ans ot ® = Inpw e 2.4} s M = 36 4 kBT: [ :I
A6Tn,, 4 S, 3E7-0502
o, H . A5
P = s otot” = gy B - 0.6} = ol B8 286 kBT, : :
367n,., Ceep v A6T-0444

Fe3yNeTETH PECHETE HARA0Y ¢ ACKIAHSIME JEHHE MM NPESCTARNERE HE PHOy=HS A1 U cBegeHE B Tatinauy A1
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¥— nopgaus, W MPW SAETAOTE BRI EHAH 0T 2950 mwn"; '!"I_ — MEMHE R HARGE, K, WIH S HooTE, kBT '!l"2 — KMNO; eAanaw kag
fIAHAH — BOGA; TYEETHRHAR MAHAE — SR KRt TE, 'r'_m =120cCras=08K 1,2 — P= Q3. d— v = F(Q); 5, 6§ —H = MO

ProyHOR &, 1 — MepecyeT tapakTEpHCTREN COHOCTYNEH4ATOND HACoCa
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fTaGnwua Al — MNoumep pacaTa NEPEMETROR © 2006 HE BAIKY D HHIKOCTE
Mapametp duanessckes penuedia ) SHAwEH e

BAIKOCTE NEPERIMHEESM OB HUAKGCTA V., cCT 120

YOAENEHEN BEC BRIK0A HRAKICTA 2 0,20

YacToTa BRALLEHHA S8NE HACOCE &, MuH™' 29450

Roadb@uMESHT Nogaqs HACoCa HE Boge O Quen _w .60 0.a0 1,00 1.20
Mofasa HECOCA HE BOAE Oy WNe Dapp . MO 66,0 ga.0 110,0 132.0
Henop CTYNEHM HECOCA HA BOOE Huw Mk Haes -y, M B7.3 g0 7.0 54,7
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Npunoxerne &
(CRpagoYHoE]

AHANKWI NOTEPL IHEPTHM NpH paGoTe HACOCOE HA BAIKMX MWAKOCTAX

B.1 OBwue nonosaHKWA

B naHHoM NPpANCHESHA NPEBOOATCA OB BACHEHEA QCHOE TEO0 PETHYE KR METOODB BHANHWIE NOTE PR IHEQIWA B HBCO-
cax, FI'EEII:I-T&H:ILIJHK Ha BAIEHE HeakocTRx. Takse NpegcTaBNEH SHENUTEYSCREA METoO AEDFHOZHDOEAHEA KAEWTAUHOHHCID
3ANACA HaoDCa NEPK NeEpPeRaYUBEIHEN BASKOM Kt JKOCTH. NaHHe A MeTog HE NOGTEESPHGEH AKCNEpAMEHTANEHD.

5.2 bANaH: MOWHOETH W NOTEpK

BanaH: MOWHOCTH Hacoca Ba3 PEUMPEYNALRE NPEJCTABNEH 8 YRaBHeHHM (B.1), koTopoe MokeT BT NpareHeRo
4AK K HACOCY 4NA NEPEKa“MBAHKMA BOOLl, TAY M K HECODY ANA NSPELEYHBAH A BAIKOH MAIHOGTH!
{B.1)

pg@s | + P

Tl My

+
AR Pm'

P = r|
.
roe F— 8xo04aR MOWHOCTE HECOGE;
M, — ehbemHsla KA
n, — MeOpEENAYSCKHA KM,
P oo — CYMsa BCEX NOTENE HA TREHWE AMCKOE HE BHEIIHWX CTOPOHAX DalioNero KoNECE # yeTPOACTE OCEB0R DAITPY Ik —
fianavcrpopouHore BapaliaHe WNKM OWCKE, BCNW OHA BCTE;
A — CYMMA BoS X MEXEHHY BCHHA NOTERS 0T PASMANEHLIX @ YNORHEE ROAWHAHKMEDS, & TEEHE 0T YINOTHEHWA BERA.

MpW NOBLIWEHKA BASKOCTA NEPEKAURBARMON =W AKOCTH 4Hene PeAson sAca YMEHELSETCA, 4TO NRUEOOWT & YESTMYa-
HUH KOS MU MEHTS TDEHUA B NPOTOMHOA YECTA HACOCR, BHANOTMHHT TRMEHWID BEoKocTa B TpyBonpopone. MoEswWeHe
BAZKOCTH MPHBOSMT K CNELyH WKW AOTERAM B HECOCE,

Mexanuue ke NOTERPK. & HE 3ABMCAT OF BAIKOCTH NEPEKAYHEIEMON BHAKSCTH.

FHapaENWYECHHE NOTEPW [AHANOMMYHE NOTEPAM HA TPeHEE No QndHe TeyGonpoBoga) BO3HALEDT HE BXO0E, B
pabfouen KoNecs, B CNMPANEHOM OTEOQS MNW B HENPEENADILEM BNNERAETE, 8 THOHE H3 BREOOE W3 HACOCE. B ocHoEe TEopKHM
WEHTROGEH Hel X HRCOD OB NONE3HEIR HANGH K NpegcTagnneT cood pA3HOCTE T8O PETHHECKOT0 HENORE palioyverc koneca H,
W rMOPaENW4ECKWY noTepe H . B cooTeaTeTaAd © (1], [2] 4 [3] KapTHHE TEMEHRHRA NOTONE @ KOS HLUBAT CROMEKEHHA paGo-
RO AONSCE HE JABHCAT 0T EAIKOCTH NEPSKEMRBESMOR HHLKOCTH ¥, CNRLOBATENEHD, HE OKA3RE3HT BNEAHWA HE TRODETH-
YeckMA =anop. Takdwm obpaioM, ofycnoBredHsoe BAZKMM  TEYSHWEM CHEMEHWS HANOPE ABNAETCA PYHELMEDR
TUAPRENAHSCHAL NOTEDRE NOTCHA BAIX0E NepeXaqd MBESMOR HOKOCTH,

A0 paEn@9eCh-e NOT D SKN0YasT HOTEPW M8 TREHWE, T, &, OVHEUWKD Yacna FeRHone 4o [pE3MED HACOOE, 4AcTaTa
BRALYEHAA POTORE W BENWAHME BRIEOCTA ], OT WEPODXOBETOCTH NOBSPXHOCTH IMAPAERMYECEME TPAKTOR W CMEBWAHHSIE NOTE-
DM, BEIBAHHEE WIMSHEHMEM CHOPOCTH ABWHEHWR NOTOKE W3-38 HECAHOPOOHOMD DACNEFEnenesHdR ChopocTed. Tawke
HEOOHOPOOHOICTE AAH CMSLW A HHRE NOTEDH 31 IEAHL BOINSACTIMEM NONACTHOA CHCTEMEI, NOKENEHEIM 33ME ANSHHE M B1a-
HOCTH, WINA BTEKW MEHAY NOTOROM HWOKOCTH W AONACTAMM, 3 TEEHE NOLANSHEME PEIOENEHAA M NOTOLE.

OfbeMHble NOTepM OByYCAORNesE YTEUKAMA palouel MUOKCCTH Yepe s yINOTHATEN: HelE 3B30P6I MEKY B ALY SH-
W MMHCA ¥ HENOABMHHEI M YACTAMM #3c0ca. TaMHe yTEYLH YMEHEW B TCH © VERNHYEHHEM EAIKOCTH BCNESCTEUE NOSH WEe -
HUR H0MDHHUMEHTOE TREHMR B 3830DEX NP YMeHswesdn sicna FPensonenca. Tagws obpasomM, asaq-eswe pacezogs
HUAKQCTR YEPEs HAGOD BOIRRCTAET, NONOHHTENEHD BNHEAR HE HANOPHYK XEDAKTERMCTURY, UTO YECTHYHS KOMNEHCHRYET
THAPSENWHECHY & TOTE DM,

Ofi nebH e noTeps Hanbon ee 3aMaTHe: NoW paboTe HEBGNELW HE HECOC0E HM3KOH DelCTROXONHOCTH € OTHGCHTENBHO
BONEWHMA Z3I0PAMA NDW TEPEKIYMEIHUH XEOKOCTEN ¢ BAIOCTRE Hiee 100 cCT. B peayneTaTte yMEREHHOR YESNHHEHNS
BAZKOCTH HE DKAIRIBAST CYWECTESHHOID BRWAHAA HA #ancp. MeeecTHE CAYYaN HESHEUHTENEHOMD NOELIWSHWA HANOPE B
EEIYNETATE YESNHYEHNA BAILOCTH NEpEKaYHBaBMOR HMARoCTA [4].

MpegoTasnesHya B (3] iHPOPMA LMD YONSWHD NPWMEHANY ANA BRSMHCISHHA YTEUSH TERELAYHEASMOR HHOKICTS
HEDED WSNEERE yINOTHEHWA.

MoTepk Ha AMCHOBGOE TPEHWE BO3HWKAK T HA BCEX BRAW S UM XCA NOBSNXHOCTRE B HACO0E, HAXOOALYWACH B KOHTEHK-
TE CNEREKAMHBASMORA HHAKCCTEH0. DEASIHRRE C HHMH NOTERE MOWHOICTH Pog SHEHRTENEHS BNUAaT Ha KD nacoca npe
NEpEHAYUEIHEH BASHAE HOrocTed. MNoTepd Ha Tpenwe obpasy-0ToA rnasHsiM ofpaiom =8 Quokax 3a<psiToro pabovero
HONSCA ¥ BYCTRORCTEAX GNA OCEEOA paarpyakd. Tak«e NOTEpu TAKKE YESIWYUEBA TR C yMEH B B HUEM YYCna PedHonsgoa
WY NCELIWEHMEM BAILOCTH, OHW MOy T BETE pECCUMTAHE Ha 338 MeTOANK, MAN0XEHHEX 8 NnTepaType (8], C gasHsiMKu O
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BEMMCNSHWM  OMCHOBEX NOTEpE W NOTEpE B pa3rpy3ousowm  GapalaHe, HOTOpmE XOpOWwo s0ppEndpysaT o
SHLAEDWMEHTENEHBIME PE3YNETATAME, MOSHD CIHAK0MATECA B [5], [7] w [B]

INorpaH iy HeES CRoH OHONG QACKOR pRGGUara konecs 0oBaBNADT K NepEEa HBABMOA KHOEDCTH HEKOTOPY I NONAe3-
HYS1 3HEPTHI. 3TOT 3 e KT HACTHHHE KOMIE HCHPYST THODABENWMECKME NOTERH W TEICHS SNHAST Ha NOB B LW EMWE HANORE NRH
Napexas Maa«Hn KHAKOCTH C YMEPE HH0A BAIKOCTEID.

MoTEpW HA QMCKOECE TREHHE SHEMXTENEHO ENWAKT #a o TRefnAemys HACOCOM MOWHOLTE. JEBHCAMOCTE DNAMBT-
pa pafioyero Koneca d;, YACTOTE BPALLEHKA N, KOSM PHUNREHTE BRICTPOXGAHOGTH M, W K030 #UAEHTA wanopa w npeg-
CTAENEHE HOpMyNoR

=

e, o | (B.2)
_o| gz |
e oy

I
|

Brwrnre eAskocTH HE KITL npegcTasneso Ha pucyHre B.1, HE E0TOPOM OTHOLWEHAB NOTEDE HE QACKDE0E TREHHE &
K ACNEIR0Ad MOWHOCTH P NpeacTaBNEHO K3 PYHKYMA K¥HERATANSCHOE BASKOCTH B 3A2HCHMOCTH 0T koaddnun exTa Bric-
TROXOOHOCTH N, . B NEHHOM EOHEDETHOM CAYYEE NOTERM HA JUCKOBOE TREHWE YEENWHMBAKTLA NpWENMInTEN:HO B 30 pas
Npd yeenwyeddd aaakocTe ot 10-5 403 10-3 m¥fc{oT 1 oo 3000 cC1). Mpd 8a3k0cTh 07 3000 0T MO HOCTE OHCKOB OIS TRE-
HHARA NpabnadTeNeqd & 10 paz DoNble, Ye M NoNesHAN MOLWHOLTE NPH K03 @A UMeHTE BRICTROAGOHOCTH noE 0 & DgeHR-
paeTch g 50 % o1 P ana n,= 45.

b
1

1 ..-—/
"

\\

/3

01— —
0,01 -
10 105 w0 10! 1w X

X — RMAAMATHUSCKAE BRID0sTE, M5 ¥ — B P "1 —n = 10:2=—n =20;3—n = 45
HR U £ a ]
Pruoysok B.1 — CoOTHOWESME NOTERS HA AWCKOEDE TREHHS W NONBIHOR MOWHOGTH

Tpu pECCMOTPEHWM BN#AHUA QHCKOBEIX NOTEPE HA KM/ MOXHO BRIBECTH KOAREUUREHT C | o0 MPEACTESNEHHEIA
HE pucyHee B2 3707 Roa@MyHEHT NOLE3RIBEET 3aBACHMCCTe KIMND or koad@uyreHTa BRCTpoXCOHOCTA HACOLA RN
NEPeKa NBARUM BAIKHE KUOKOCTEA, OB YCNOBNSHHYK BANAHKEM UCKOBOMD TPEHHUA. AHAMOTMNHO KOSPDHLMEHT C oo
BNAAST 0 mE NoTEESNASMYHO MOWHICTE.

TepMUHecsoe BOIAEACTENE. Boa NOTEPE MOLLHOCTY 38 WCHAKMEHUEM BHELH WX MEEE HUYE CHAX NOTENE #OHUSI8aT
NEW HAFPEES KWAKDCTH. HArpee NOEBLAET NOKANEHY D TEMNEPATYPY MUOKCCTH W NOHAKAET 3HAHSHME BAIKOCTH NO CPAE-
HEHHK C BEN#YUHOH, COOTERTOTEYILWER TEMNERATYPE HE BXOO8 B HEOOC. MECTHOR HAMPEBAHME HAGHOSTH HI-33 Bl COXME
HACATENEH S HANDAKEHWA, KAKNPABMND, CHA3EBARTCA HA IHAYEHUH AHCHOERIX NOTERb W oGberHoM KN O Mo nodesatens
BARIMOCTH Bolwe 1000 cCT MECTHOR HEFPSEAHHE HHAKOCTH MOKET SAMETHD BNAATE, TEM HE MeHEe_ 5bhesT aTOr0 B030860-
CTEWA HONWHMELTEEHHO ONPEOENUTE DOCTATOHHD CNOHHD,

MoWHOCTHAA XAPAKTEPUCTHRE F = F/0) B 08AsH © TEM, YTO BRIKOCTE HHOHOCTY, KAK NPSELN0, HE OKAIRESET BO3-
ARACTEWA HE TEOPETHYECHHR HANOD W MSKAHUHESEAE NOTEDM, YEENHYEHRE NOTPEENASMOA MOWHGCTH NDH NEDE KaYHES HUH
BERILHY HAOKOCTER, MMEEHLM oBpa20s8, NPOMCKOGUT 33 CHeT NOTEPs H3 AWCKDEBOSE TREHMEe, [MO3TOMY XapakTepucTHEE
noTpeBnAeMon MOWROCTH #3C0ca NPH palioTe HE BAIKHE HAGL0CTAR P = f{Q) CMEWEETCR OTHOCHTENBHD KAPaKTBDMHCTH-
kel TOTD #E wacoca, pRoTanwerd Ha2 aoge P = Q) BadTHYSCKA #3 BRNWYMEY KOHCTAHTE), IRBHBANEHTHOR YRS NHWEHILK
NOTEDE HA QWCKOBOE TREHWE, 38 MCKARHEH e PREOTE Ba MENBIX NDGEYaX.
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FUCyHOK B.2 — Bnuasne QUCcRoBsx noTepe Ha KMQ

Ha TpedyeMeld KABHTAUWOHHEIA 3anac nacoca (NPSHR) ansaer pacnpeaensHne Qasnesus a8ndas aE00HE X
EpoMOK NoNEcTe: pabodero Honecs. Pacnpeoenar«e 8 ENEHUA IREMCHT 0T YMCNa PeRHONbGCE W T8 QP EE NS CHAX NI TSR
HE YHICTEE MEHDY NONSpSYH MY CEYEHWAMK HA YPOBHE BCACKIBRAWETD MNAXUE HACOLE W HA Bx0gds B pabiouse koneco.
AT NOTEQRW BO3PECTART C NOERILEHHEM BAIK0CTY W ANWANT HE KAEWTALUOHHEA 3ANA5 HACOLE.

Opyrue hakTcpsl, BNHAKWAES HE KEBRTELMOHHEIA 38NAC HACOCE, — TEPMOGWHAMWYECEME XAPAKTEDHCT MEN NEDEKE-
HMBESMEE HRIKOCTER @ CON 8 PHAHHE B Hax 18308 . BNWAHUE 3THX aKTopoEaNAcaH0 8 B3, Me 104 OueHEH KA EMTALMOHEGTD
3aMNAaca HACOCA NEK pAaboTe HA BAIKEN HHMOKOCTAX OCHOBEH H3 BHANWTMHECKMY DACCYHGEHRAK, NpHESdaHHEE B B 3.

MpH OYeHEE FABMTEYWOHHOMD 3BNACE TAKKE CNERYET YHETHEAT: MAMEHEH ME NEPEN3JA AABNEHHA BO ACECEI B HLESM
Tpybonpoeoge

B.3 OueHKa TpeByeMOoro KABATALMOHHOTD 3anaca Hacoca (NFSHR)

MFSHR R2K 2 BpacTepHCTHES BCACH BA KW Eed cnocdiHee T ueHTpodedHel % HACOC0E NPERCTESNAET COBoR pPEFHOCTE
MEHOY NONHBIM BECONTHRIM HANGPOM HE BX00E B HACOC W HANODOM, COOTERTETEYAILW MM JEENSHWD HACaIWAHHOMD NEPE.
HEOEXOCOMM YR SNA NPESOTEPALYEHEA NALEHWA NONHGTD HAROPE B PE3yNeTATE HAYANEHOA KABATAEUMA Donee 4em HA 3 %,
HIEMTEUMOHHEIA 3808C 2ABMCAT OT YONOBME 3KCONYETALHA HAC0CA, KOHCTPYELMM @ reOMETRAK &ro NoS805a, 8 TAKES OT
P HIMMECEMY CEOACTE NEDEKaH BASM G MUOHOCTEH.

MepekaudBAHEE BAIKOA HHOEOCTH BNUAST Ha NFEHR geoako. C yEenWYeHUAM BASKOCTH TREHHE NOSRIWABTEA, HT0
NEMEDLAT K VEENWHEHWH 3HAYeHRA NFSHR . B 70 #e BpendA N80 W EHHEA BAIKOCTE NOHEGONT K CHAKESM D AWD Yy 3au wac-
THU BO3AYXA @ NARA 2 XRAKOCTH. 370 3aMednAeT CKOpPOCTE POCTA AY3siphios H COZNEET TEPMOONHEMEYSCEEA 3dhekT.
HEOTOPE A NPUECANT KONPegenaHE0My CHMASHWD aHaysesua NFSHR.

Bne#AH4e BRIKOCTH HA KABMTALUMOHHEW 330ac HACOCA ONMCHEANT. MABHEM 0Bpazom, HaMeHeHEam Yacna Pen-
HOMEACE. DAHIKG 3TO BENUAHHE He MOKET Gbi Te BHPAREHD TONEKD 0GH0A 388 HCHM 0CTRED ANA BCEX KOHCTPYEUMRE H THNOBE X
pa3IMepoR Hacooos. Kax npaawno, 4em Bonelwe pasmep Hacocd M NNEEHEE OYEDTAHWA M0 NOAECOE W BXOOHsIX YHACTEDE
pabouss KONEC, TEM MEHELI S OHA BOCOPEAMYHEE K @3MEHEHHARM , BOIHMEA W MM NPH NEPeEEYEESH A BAILOR MHOHOCTH.

(23, pACTEOREHHEW 8 HEOROCTH, 3 TAKKE BESASHHEIA B NEPERAYAEE BMY=] HAZKOCTE, BNEAST HE NMPESHR nHage, dem
BONELWKHE Ny3HPEEA T332, ECNA CKOPOCTE NOTOKA MUARGGTH H3 BX002 8 HACOC QOCTATOMHD BRICOKA, TO HEDONBLICE KORMYED-
TEO TE38 HE BRUAENAETCA @ PEKTHYECKE He BNEAeT HE NP SHR #nu BneReT HesHEYHTeNsHo. MousyTerane Bons WK KOH-
YSHTRALWA ra3a B Nepea- MEASM0 A HHOLOCTH BOANSACTEYET HE KABKTELMOHHYD XBPAKTEDUCTHEY H8C008_ B aToM cnyuas
PopME KEEHTAUNOHHDR KERasTEpHcTHER H, = ANPSHR] HaMeHAeTcA o pE3Rcro w2noma 5o nnasHora. Takim cbpaaom,
TOMKE, B KOTOROA NPOHCX0gUT 3 Y-HER NOTEPR HANOPA HA KEEMTAUMOH=0A XAD3KTEPHRCTHLE, CABAMASTCA BNPERD UNH, pY-
MK CNOBAMH, NPOMCXGONT YESANMEHHE 3HAYEHAA NFSHR.

AameusHO, 4TONPEREPeKasHEGHAN BAIKAR HHIKOCTER ApH DoN 88 sW3ns 3HAME HUAX “aCTOTel BPALLEHY A BANE KA EW-
TAUHOHHARR 3aNAC HACOCA HMEET BoNSs SRCOKME 3HEYEHHA N0 CHEBHEHMEK © TEMH, KOTOP & NONYU3H TEA NP B5YHCTISH KW
no qopyn e nogodea.

Mpouect napocBpaioEaHWA M FA308I0ENEHAA B SHAIHUTENEHOR CTENEHW 3B8MCHT 0T NPOJONEUTENEHOCTH BOADEN-
CTEWA HAZKOMD SEENSHHA HE onpedeneHHel olinem ®KeakocTh. KEBETAUMOHHEIE MCNBTEHHA, KBK NZAENNC, NPOBSAAT NP
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NOCTOAHMREN 3HAHSHWAK PACKOOE HHOKOCTH M SBCTOTE BRAWEHHA NOW NEPEMEHHDM JEENEHHH HA BXOLE, HTD TPYAHD DEE-
MHAYEMO NP NEQELa- MBEHHE BRIKMY HHAKOCTER, 8CNH BX0SH0S JABNEHUE HWIMEHASTLR ND 3oeMy KoxTyDY. dasHoe Aane-
HiE B BACHABTCA TEM, 4TO B OTNHHWE 0T BOSE M3 BERILOR HMIHOCTH, HEEXOAAWSHCR B PE3ERAYSPE, HEBOIMOKHD BeicTRo
yoan«Te Bo3ayx. Bonegcrese 3TorD Boagyx Sy1eT NOCTENEHHO BHAENATECR W3 HMOKOCTY BO BLAcsBaWen naTpybxe
HECGOCE # BXIA0E&T 3anMpadHe Ha Bxoae 8 paboyes koneco.

B npegnarasMos ofofuyeHEomM MaTO0e OUEHEM 3H34aHKA NP SHR npuseHed BHENHMTHHECHOA NOO0X0S ., HE NOSKDEN-
NasHEA SKCNEPUMEHNTANEHEMY JaHseMd. MeTog Henesd npeEMesaTe ¥ yrNeecgopogad Bei yweTa Tennosoro
EC3I0SACTAMA HE CEORCTAA MHAKOCTER,

Jna«eHne NONPABOMHOTD Koa@MHEHEHTE KABATALMOHHOMD 3aNACa NpH NEPECHETE © B0OEl H8 BRIKYH HHOKDCTE
ONpESenAeToR Clefy e i opmMynou:

1 | wese | (6.3}
Cypsup = 1+ 2740004 l_H ii 'QD.TEEP'W' :
| EEF..|,-|,r"”:I .I

roe A = 0.1 QNA HECOCOE C OCESH M BXOA0M;
A = 0.5 0na Hacocos C HoRCELIM NOGE0LOM [NOBSEOT NOTOKA &T BCECRIBa Wero NaTpybya 40 BXo0a 6 pafioyes Konaco
COCTAEAAET NpMENHEMTENEHO B0 )
JHEYEHHR KBAMTEYMOHHOMO 3a0aca HEcooa oNPedenanT ¢ MOMOWsD NONpasoYHore KoadiduusenTa Cypgyy N0
opMyne:

NPSH = €. NPSHR,. iB.4}

MKFEH

Nogawa Hacooe B AEHHOM MaTO4e NEPSCHETE SHEHSHWA KIBHTEYMOMHOrD 33N3CA HACOCA H8 KOPREKTHEYETCA. JHE-
veHAA NFSHR | COGTERTOTEYHIT ACHOOHEI M SHEEHMAR O,

Mpusmep — Cum. pucyHor 5.3 v malnuuy 5.1, Hacoo vsieen RoHcmpysyuio nodaoda, ¢oom Seim cira v L ¥ i
IHEHEHUM napamMempa A = 0,5 Modaua Qgpp = 110 w304, sHavedue NFSHR .. o = 4,75 M Npy vacmome epa-
WERURA N = 2950 mun~ T Napawemp B = 12,0, monpasoyss i kosdgug uesm nanopa G = 087,

Yl
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o
4 S S " v
_-__.-r"
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kY i _.n'"'f
Lok —
'_._._'_,..-
_._'_.___,,_--"" .- - 4 v
2
1 + 4 }
; | :
a i 40 G0 & 100 120 140 1840 180 »

¥ magaua O, wunpe g = 2950 mun~"; ¥ — RABRTIUMGHHEA 38nac kacaca NPSHR, w: { — Boga; 2 — sRikan sngeacTe
(5= 0.90,8 =12,0]

Frcysok 5.5 — PeayneTatnepecyieta NPSHRE
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TeBnuya 6.1 — MNpeMep pacyaTa
Magpameartn SHEEHne
MapameTp & 12,0
YoeneHsI® BEC BASKOA HHOLOCTH § 0,90
YacToTa SpAlLEsUA BANA HECOCE 1, MWH 2,950
Koad@uuuwesT smakcimancHoro KEMO nogsavs Hacoca Ona BoOs : ; ot -
R . S SO0 1,80 0,80 ae 1,20
Oy Qimer - w
Koag@uudesT packona U0t Oy, M G E g4 110 132
[pefyesali KEBM TAUMCHHAER 3anac sacoca NPSHR,, M 2,585 3.0 415 5,25
Monpeaodspll K030 GHUEEHT N HENOPE 8 Nyqwsi Towks KN4 T
noToka, O '
MNonpasodsed soadmuydesT SABMTELMOHHOND 38NaCa HACOCAE 1.14
CHOPPERTHDOSEHHEA K3BUTALUMOH=REA 38N8¢ Haooca MPSHR.. M 2491 3,83 4,73 % i
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NpunoweHwe B
(EMpasoYHoe)

BAMAHWE KOHCTPYKTHEHLIX OcoGeHHOCTeH HACOCa NPM ero paboTe Ha BAIKMX KUAKOCTAX

B.1 3neMeHTol KOHCTPYHELMM HACOCE

Mpy NeperauMEIHWH BR3KME HMAKOCTER HACOCE! C KOAAEMUMEHTOM BRICTROROAHOCT 20 5 Ay = 40 Ha OCROESHWA
ADCTYNHBIY FLCNSQHMEHTANEHAIXY DEHHEIX MoryT oBesnaqynTe BECoLHE sHaweH=A KITG.

HECOCK CNEUMENbwRE KOHCTRWELMA © BHewsed TpybonposogHos oferakon, obopyOoBaHHeIZ YoTRORCTEOM
CAMOBLACRIBAMWE, OTEOOHOA KONDHHOW WM SPYTAMW YOTPOACTEAMM NOSBONLE WK OTECAE HWOL0CTH, TpelbyinT gonanHe-
TENLHOTD H3YYSHRA NoTeps NpK paBoTE HE BRZKUX KW IKOCTAK.

KOHCTEYELHA HACOCOE, QEMTATENER B COBINHHTENEHE X MY DT BON®HB Y4 HTHIBATh H3IMEHEHAE B ELL &0 LB IS MO e H-
TE. BOIHWKSIDWES NPH 3ANYCHE NPY TEMASPETYPRX NSQeKEYNE BAMOR HAGHOCTH HUHE HOPM aNsHeIX yCNoEWA padioTw.

BHYTpAHMHWE yalkl HECOCH, TAXWS KAK B3N M CERZAMHEIE C HEM NPYEDSHE S MEXAHEIME, JONHHR BETh NPDER PRHEl HA
paBoTocnocofsocTe @ yonoamax paloTe NpY NOBRIWSHHRIR SHEYSHARY BOEL B ETD MOMEHTA.

B.2 Npreoos W My Th

MNpueco secldzoqsmo NOGEMPAT: C YHETOM NOTEHYMENEHLIX WIMEHSHAE EPYTALIEND MOMEHTE EC BpeMA pafoTe
HECoCE i, ocoB8HHD 8 MOMEHT 3anycka. PERKOMEHOYE TR 38NPOCKTE ¥ AOCTABULHKS HACOCE MOMEHTHY XaPaKTE PHCTHRY
M = fin)a Tom cny«as, korgs notpefnTans Heolx0QWMO CAMOCTORTENSHDE NoASBRETE NPUEGA K HRCOCY.

NosBop copasHATENEHER MyET O0MKes ObiTe BRNONRHEH ¢ YCNoBAeM obacnadeHun cTabuneHoR paDoT NPW MEK-
CHMENEHOM 3HEYEHNA KDY TALWETD MOMEHTE C yHRTOM NYCK08H SR esToR.

B.3 TopuoBkie yNNOTHEHAR

r-EIFI udBpeEe YOnoTHEHAR J0NEHE ofecneydBaTe repMETHIAUHKD HAcOoa nps era FI-EE-IZITE EQ BC2X DEH MR, BENHYEA
nepexodHe s NpoUsCChl W cBoK. ¥ane TORUOELIE PNNOTHEHHA HE BRIXME MHUOXOCTAR pAfoTAKT HHAWE, YSk HE BO0S, @ HCNk-
THEAWNT BONSE SRCORE Ha Foyakn.

Com PEMeHHRE TODUDESE YONOGTHEHWA BENEKYSH0T BCOOMOTraTENeHBS CHCTEME RPOMEBBEH C CcoBCTESHHOR TE-}'EI:IFI‘FI{I-
BoAHoR chaaszkon. Bo seEoMEx CRYYaay BCNOMOraTaNsHee CHCTEMEl BENKDYaNT ETODHYHEIE Vi, HANDHMEDR ¢Ill|-'l BTRE,
KOTOREE MHOT L3 He KOpResTHE Sy HEL MOHMEYIDT HE BA 38R KW OKOCTAK. OfbitHo 0fERILE PACNONOMEA C HA PYHHOR CTORO-
Hel HKODNYCE HACOCE W HacTo TFIEE:"E-T NOKAN=HOTD NOAOFPERE WM ODYIHE ARRACTEWA, HENDABNERHEX 8 NOS0eDEAHYE
KOp PERTHOW paﬁ-;:u'n:.r NMPOMEBOYHORA CUCTEME ¥NNOTHEHRAR .

B4 MNepueTHYHbIE HRCOEKE

CywecTEyeT QB3 OCHOEHSIX BWOE M8 PMETHYHEE HACOO0E] C o MOKDEM e POTOPOM W G MATHMTHOR MythTod. B HECOCAX
NepBons BUOS POTOR DEWFATENA HNOGWHNHWEN CLONEREHAA NOFpYRSHE B TEfa asHBaSMy D HHOL0Te. B Hacooax aToporo
EWO3 BAN W Bro NOQWHNHUEY HEXOORTCR NO0 MArHUTHOA MmypTon. JononHUTENEH0E CONPOTUENEHHE BAIKON HAOROCTH,
ofyCNoENEHHOS NOMDYHEHHEM 3THX SNEMEHTOR B WAOKOCTE, NPHE0QAT £ S0Nes SRCOKMM TO0TEPAKM, UTD B B0 OUEPEIL
B8O0ET K YEEN®HEHAD NOTREGNEHUA AHEPIUA @ 3HAYEHUA NYCKOBOTO MOMEHTA.

HErpes BAIK0ME MU KOCTH B KEME e BOTOPA WHOMOE CHWH AR T NOTERH BF8 PMETHYHBIE HACOCEN. [laHHEE HEFPER MOMHD
nbecneqrTe, CHUMEA PRCKOI OXNAN IS ER ¥ LEOCTH, NOABSAMMON K DBNraTEN 0 N MarHnTHol mydTe, Tamke cnegyeT
FUUT=IEATS ENARHEE HATREEA, BRI IBAHHOIND NOGERLUEHHBIMA NOTERAMK HA TREHWE. B repMEeTH - HelX HACOCAX © TG W ANHHARE-
MW CHOMREEHWA NEpeHAYHEE 28 MEA BAILERA MUAKICTs Son#Ha 0fnanaTe CMAIHBEK LLMMA CECACTEEMMN, HEODXOoUME MK ANA
M3 HOpsaneHoH paBoTel.
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