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AHHOTALHKHA

Hacrosmada meTopMKa IperHasHadeHa IR pDACUETOB NpPK Texymef
OKCIIYATAIMN OMNTHMAJILHHX PEXMMOB DAGOTH L.eTAHHX CKBAXHH, 060Opy-
IIOBAHHHX YCTAHOBKEMY CHBAXVHHHX WTAHropwx HacocoB (YCAH) u paGo-
TADMMX B YCJOXHEHHHX YCJOoBuAX. MerTomura paspafoTaHa B [ONOJHEHHE
K pyroBogsmeny nokymenty BHM PI-39-1-289-79 u oprentuponana Ha
NpoBefeHre pacyeToB Npu nomMomy SBM. nd nojydeHMA UCXOMHHX HAHHHX
He TpefyeTcCA MpoBefeHne CleManbHRX HecaenoBaHuilt CKBAXWE #
TAACTOB.
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PYKOBO DAL ¥ JOKYMERT

METOMKA 110 OMTUMASALMA HACOCHHX CHBAXMH, OBOPYJOBAHHHX
YOOH Y PABOTADUMX B YCJIOBMAX BHCOKUX T'AS0BHX QAKTOPOB
A HASKMX [VHAMAMECKUX YPOBHEL

PLl 39-1- /L34 -&8Y

BsonuTcA BrepBue
[Ilpurkaszom MuHucTepcTBa HeTAHOR MPOMHMIEHHOCTH

o'r/;/ 0/35.};' .30 CpOK BBEUEH#H YCTAHOBJIEH C
O/ 03 8S¢

Cpox peficTBua X0

1. OBL}E TOJIOMEH

1.1. Hacroamana mMeTomuka cocTaBleHAa U NOBLMEHWA [POU3BO-
OMTeNnbHoCTH aeficTayomero GoHO& HacoCHHX ckBaxur (YLUWH), paboTan-
myMX B YCJOBUAX BHCOKWX ras’oBhX $AaKTOPOB ¥ HU3KUX JIMHAMUAUECKKUX
ypoBHelt, CHUXEHUA KOMUecTBA [IOJ3EMHLY PEMOHTOB, YBEJMUEeHHs KOodG-
PUIMEHTAR UCIOJAL3OBAHUA DKCIIYATALMOHHHX CKBaXUH.,

I.2. Heo6xommmocTs paspaloTky Q8HHOTO JCKYMEHTa BH3BOHA MU-
POKKMU BO3MOXHOCTAMW MHTEHCUPUKALMK ROOWUM 38 CUET NPaBUNBLHOTO
lnoadopa o0OPYAOBAHMA BO B3aKMOCBA3KM palOoTH BCeR CUCTEMH 'MIACT-
HACOC-CKBAXUHA" MPYMEHUTENIbHO K YCJAOBUAM KOHKPETHOT'O MEeCTOPOXI6-
HUA .

1.3. Kpurepreu OnNTUMANBHCCTH MpPU COCTABJEHAV PARJIMUHLX
BapuaHTOB pafoTH CHUCTeMu ''MAACT-HACOC-CKBaMYHA" fBIAETCA MAKCH-
MyM CYTOUHOI'C OTOOp& MUAKOCTH MPKM OI'PAHUUEHUAX, YUMTHBEKOUMX pe-
UM paspadoTku sanexu, soavoxHocTu HIY B uacT McnonbsaosBaHUA
OfIpeneJIeHHUX TUNOPA3MEPOD WUTAHIOBARIX CHBAMMHHLIX HRCOCOB, MAPOK

cranejl WTeHIOBHMX KOJOHH, QAKTUYECKHE Or'PAHAUEHHA HA DI'PY30IOIN* ¢ M-
HOCTb YCTAHOBJIEMHHX CTAHKOB-KAUAJIOK U DEXKMMH OTKAUKI,

..4. llpn cosnannv meTomMKn GHIM VCMONL3OBAHN PE3YJILTATH G-
CAejOBaHUA B 00JACTH ONTUMABALIMU pexuMma palOoTH CKBAXWH, Bi 10Ji-
HEeHHHX oTpacseseMH MHCTHTyTaMu "BHUAHedrv”, "AsiidllVHedTv™, "Eam-
HAMHegTs ™, "[npoBocroxuedTs”, "TatHUIMHedrs"™, "KpacHopapHd-
HopTo", 'TleuepHUiHedTs", "CucHUMHI", a Taome K/Blamu oGbepmisie-
Mt "BamHedrn", "TaTHednb", "OpeHGyprHedTn".

[.5. Pexum axcrnyaTainun CXBAXMHH TPEMNONATAGTCA TOCTOMHHIAM



3a00iHOe jaBJeHVe, CPerHeCYTOUHHHA OTOOp U OOBOHHEHHOCTD IPOLYH-
LYY OCTANTCA NOCTOAHHEMU B TEUEHHO TepuoNa BPEMeHM, DJIH KOTOPOTO
NPOUSBOIMTCA pacuer.

MeTomuka MOoXeT OHTbH MCNONB30BAHS IJA CKBEXWH, YCJIOBHA BKCIH-

FyaTali KOTOPHX HAXONATCH B CIENYOIMX Npenensx:

- ragoBui#t GaxkTop - mo 2000 mM®/T;

- IVMHaMUYECKHM YypOBEHb XMIOKOCTH B 3aTPyCHOM IPOCTpaHCTBE -
He Hume 20 M Hall KpoBJeidl nnacta noCubawmelt crmamm-m,

~ BABKOCTH MPOILYKUMM CKBaxuHu - go I0 M /c'

- cofiepxaHue Mex mpumeceil - mo 0,06% mo obmemy;

- He HabuonaeTcd MHTEHCUBHOH kopposuu ¥ aCpas3uBHOIO M3HOCE
HaCOCHOI'O0 WHCTPYMEHTR;

— CTBOJ CKBOXUHH ONM3KUE ¥ BePTUKANLHOMY, T.€. MAKCHMAJLHHMA
yros HexioHa He mpepsmeer 10°, asmsyransHoe oTkiOHeHMe He Goiee
Al pamuaH.

Kpome T0Or0, DOJMEHE BHIIOJHATHCK OrpAHHYEHMA, HAJATAEMHE HE
YCHOBUA BKCIUIyaTAlMY OTHSABHHX YSJMOB HACOCHOr0 0GODpYHOBaHMA (Ha-

cocoB, WTAMI U T.4.), Hanpumep, HA TeMOeparype orxeduBaeMoit Eum~
KOCTU, CTENeHW MUHEPAIM3al¥ BOJR.

1.€. Facuetn, BunOJHeRHne Ha, OBM no pamnomy PH moryr OuTs
MCIONb3OBAHH K&K B PEeXMME 3ampoc-OTBET N0 OTAENbHEM CRBAXUHAM,
TAK ¥ B NAKETHOM pPeX¥Me NPY COCTABJOGHNHK KAPT TEXHOJIOIMUYesMOTo
pesime 00TH 110 CKBamWHaM, ofopynoBannnm JYCIH.

1.7. OKoHOMUUeCKUE KPHREDHH NPU BHGOpE TOTO WM uHOTro 060~

PYLOBAHUA U DERUME pPalbOTH CHBAXMH B NRHHOR MeTOgNKEe He DACCMAT-
puBaOTCA, TAK K&K OHM npuBenenu B PL 39-1-289-79.

2. CTPYKTYPA ¥ COJEPHARVE METO MM

CTpyeTypa MeTOIMKH

£.I. Meromuxe pacueTa MAKCHMANBHOTO CYTOWHOro OTOOPA VA
KOCTY V3 CKB&RMHE COCTOUT M3 CHACOYVOMHX OCHOBPHUX UWRCTeH:

- aNrOpUTMA KOPPEKTHPOBKY HAIIOJAHOHHMA HACOEXS

- AATOPUTMA ONpELneNeHus mmamoeaeu BIRERa B CYTOUHOYrO
créopa XKUIKOCTH, BHEODA Tmopamqm,% cyesa, PeRRME
OTHKAUKY ;

- AJNTOPUTMA Nepedopa BAPUEHYOB KOMTIOMOBKM BACOCHOIO 060-
PYLOOBAHVA, MPit ONMPCOENCHHON CYTOUHOM OTOODE RUIKOCTHAS




- aJrOpUTMA NepeCopOB BCEX PEXRUMOB SKCMIAYATAIMA CKBAXNHH
¥ BHOODPS M3 HUX ONTUMAJILHOTO (B CMHCJE YKA38HHOT'O KpUTepus).

HasHaueHue u conepwaHue Kaxpo#t U3 9Tux uacTell oxapaxTepu-
30BAHO B NOCHEAYONUX NYHKTAX.

AnropuTM pacueTa no MeTomMke UMeeT GIOUHYR CTPYKTYDY .

Haxnuit 6s0x nmpenHasHaueH OJA onpelencHus OJTHOrO WX Hec—
KOJbDKUX IIOKapaTeeR, yuacTBYOIMX B pacuere,

Anroput™m qupexmmgoanu KoaPMLIMEHTa ronaun

<.2. lipegnasHaued paa yueta ocobeHHOcTelt paGoTH TAYSHHHOTO
43¢ BCa HAa KOHKPeTHHX o0bexrax (3anemax) U ajanTtaumy KosdhuuMeHTa
pnopauy YUGH x ycaoBumd skennyareaiy.

Apanrals COCTOXT B TOM, UTO B gopMmMysay mJa pacuera xkoaddu-
agreira nopawt JUWT BBOmNTCR NONpABOUMNI HOZQQUUHENT, BHUHCICHHEIN!
DJA S8J3HHOTO PemuMa palboTH CKBEKUHE,

[lonpeBouHul kKoa@fULIMEHT ABNAET COOOH KOPPEKLM PASHULK MERIY
rosdfunuenromr nonsuy YCUFE, BHUMCIEHHEM IO 38J8HHOMY pPeXUMY TIO
MBBECTHLM 3HAUEHUSM . . , ¥ xos@duumenTom nogaum YCWH,
BHUMCJIEHHEM IO mNpeniaraemoit meTopuke. UMECIOBOE conlepxaHue 370
HABASKK - DTO HEMNOJHOe B3HaHuMe O Mpoueccax, NPOUCXOUAIMX B cuUCTe-~
Me "naacT-HacoCc~CKBaxuHA", WJIM MHAUE I'OBOPA, HEANEKBaTHOCTD
MOJEIV pealibHEM IPONecCcoM.

Metomuka pacuera pexuma 3chﬂya?%%gﬂ ¥ TeXHO~
JOruyecKux noxasareneit paGoT N

2.3. B npepnaraeMoit MerogMKe B COOTBETCTBUK C KPUTEPUEM Of~
TUMU ALY (@xe > hy ), / 3 /, paccunTiiBanTCs CAERYOIME NO-
KasaTenn:

- CYTOUHHA OTOOP KMOKOCTHU;

- pexXuUM OTKauKy (JJMHA XOLa W UKHCJIO XOROB NOJMPOBAHHOTO
mTOKA) 3

- JlaBJIGHUE Ha NpHeMe U BHXOMHE Hacoca;

~ KOB(QJULMEHTH HAMOJHEHUA Hacoca U MojauM HACOCHO! YCTAHOBKH;

— KOHCTPYKLMK KOJIOHH HACOCHEIX UIT2HT Y TIOUBEMHEX TPYO;

~ BKCTPEMAJIbHEE HAIPY3KUM U INMPUBEIEHHOE HamnpsaxeHue B TOUKe
noypecas

- MAKCUMBJIbHEE KpyTaAIMiiMOMEHT Ha BaJly peifyxTovAa.



TUNT CTAHK&~-KAUANKY cuyTaeTcd s3anAHHEM.

llpy mpoBeneHuy pacueToB ¥ BuGOpe OCOPYNOBaHUSA NPERYCMOTPEHA
BOSMOXHOCTb YUUTHBATH OrpaHuueHusa, puusuraemue HIJY x HOMeHKna-
Type poafMpaeMHX HACOCOB M Mapok cranei.

Kpome Toro, yacTo ciaydaercd, UTO NapamMeTph NPOMEICIOBOro o6o-
PYNORAHUS BCJIENCTBUE IJMTENBHOR sKCILIYATAIMH HE COOTBETCTBYOT
CBOUM MACHOPTHEM 3HAUEHNAM. lax, HaupyMep, CTAHKH-KaUaJKH MOIyT
He ofecrneuyBaTh INACIOPTHY® I'PYys30onogbpeMHOCTDb M3-38 YACTHUHOI'0 Dpas-
pymeHua QyHpeMeHTa.

B meromuke npeiycMOTPEHS BOSMOXHOCTbL YCTEHOBUTH Or'paHMUEHUA
HA LIMHY XOMe NOJMPOBAHHOTO MTOKE, UMCIO KauaHuit GansHcupa, MBK-
CHUMAJIbHYD NOMyCTUMYD HArpysky B Touxe fonpeca. Hpome Toro, ucxoma
H3 YCNOBUIt BKCHNIyaTaiyy HACOCOB, HA KOHKDETHOM MECTODOMINEHNN Oh-
BAeT BO3MOXHEM YCTAHOBUTH MUHUMAJIBHOe SHaUEHWe pasJieHUd Ha IpUueMe
HACONS, UTO BHANATSNEHO cowpempet ppens sumucneru¥. losmowy 2 we-
TONMKY BKIDUEH2 TAK&# BO3MOXHOCTD.

AnropuTd MOMCKA OMTUMAJLHOIO BADUAHTA DPaOOTH
cucTeMH “mnacr-HacOC-CKBAKKHA

2.4, Buuucnsem saGofiHoe napjeHne B CKBaxuHe id gaxTUUeC-
KOTO pexuma.

Ha cnepywmem mare ycraHaBmMBeeM HOBOE 3HAaueHHe salolHoro
aaBJeHus B uHrepsBaye (P3a6 Psad Psadcp). ofecneunsapmee Jo-
NMOMHUTENIEHHE NPUTOK XUFKOCTU K CKBARUAS.

BuupaeM OfUH K3 TUNOPASMEPOB HACOCOB M3 UMUCia 3aIAHHEK B
OTPaHNUBHUAX, U NEepeCOpoM BHAUEHUR AaBJeHMH y mnpuema Hacoca B MH-
repane or (Pnp Pnp Psa6) u sHauyeruit napameTpOB OTKAUKU OIN-
penenAeM NokasaTe)i COPJACOBAHHOIO pefuMa '"miacT-Hacoc-CKBamuHa',
Jna BuGpaHHOTO pexuMa padoTu Hacoca YCIH onpenenseM koHCTpPyRLuD0
KOJIOHHN HACOCHHX WTAHI U NOOHeMHHX TpYO. BuOpaHnul pemuM pador
cHCTEMH 'MIiacT-Hacoc-CKBaxuHa", szanomsHaem. JaTeM CHOBA YCTAHAB-
JMBaeM HOBHN pexuM paloTH IIACTE U paCue€TH NOBTODAEM.

Toexmm oGpazom, ONTHMAJIbBHEM B CMHCJIE BHODAHHOrO KpUTEpUA Gy-
JeT NocReDpHN K3 BAPUAHTOB.

Ecim nepefpaHn BCe HACOCH M3 UMCN& SaIAHHEX ¥ HU OJMH He
ofecriewnpaer Sonemiil, uem daxTUMeckuli OTOOP XUAKOCTH M3 TUIACTA,
Man ecay TpeOynrca 6osiee MPOUFWe HACOCHLE MTAHPHW, deM YKABAHN JIA



pacuera, WiX ©CJM Harpyske Ha roJIOBKy OaJaHCHpa MpeBHIISET Pacro-
JOKEeHHY, HIM ecoM jaNpHelmee sHaueHue Ba00HHOIG paBJieHUA HENO-
NyCTHMO BCIEICTBUM HEDYWNEHUA DPeXUMA SKCIyaTaldy sayiexu, To dak-
THUOCKNR pexuM cuuTaeTcs OINTHMAJILHEM.

3. TIOCIEIOBATENEHOCTE BHIIOJHEHWE PACUETORB
10 METOMMKE

O6mas cxema anropurMa npusepeHa Ha puc.l; coupepkaHve Kaxporo
GROKA OMMCAHO B CASNVHIMX IMOMIYHKTAX.

Cxema aarr‘opmga p%ct:e'ra o MeTONMKEe
nC.

r—-————-——-—
BBog uUCXODHHX JO2HHHX

i PARTUYECKOTC PERUMA DKCIIIyATALMY

o F—— e

| acueT Koo KEHTa KOPPEKTHPOBKH

I 110 [OAHHEM TMUeCKO!l sKenayaTaluu
Ongenenenﬁepemnma.pEEETﬁTnﬂacTa 7
BRGOD TUMOpasMepa U pexuMa padtoTH

i 1

PacueT KOHCTPYKIMM HOJOHHE HACOCHWX
mTaHr ¥ TPYC

OnmyvanbHuil

peraav . BuBOA
pesyjabTaATOB

3.1. Bron McxXOnHHX NAHHHX [0 CKBaXWHE NMPOUSBOIUATCE HA OCHO-
paHuy "DaaHk-3axas3a” C YMCACHHHMY 3HAUEHUAMM BCEX YKASAHHHX B HeM
noxasareneit. Dopwa "Brank-saxaza" mpusogutres B8 Tadx.n.l.l. "pu-

aoxeHua®y .
B ra6me n.l.2 npuseneH nepeueHb NacnopTHHX X&PAKTEPUCTUK

cTaHKOB-KauaJIOk Bcex akcnnyarvpyemux B CCCP tunopasmepoB (BrMmOYas
YU UMIIOPTHHE) .

%) B pannueimem usznoxernur caoBo "llpunoxexue" B ccunkax HA ero
OTHEALHHE IYHKTH OIyCKAaWTCH.



B ra6mme n.l1.3 mpuBelen repeveHb NMACMOPTHHX XapPaKTEpPUCTUK
MTAHTOBHX CKBAXMHHHX HACOCOB, NMPUMEHAGMHX Ha NpoMHCHAX ( Lexax
o pofHue rRePTH U rasa).

B raSmue n.l.4 npuBefelH NPOYHOCTHH XapPAKTOPACTUKY HCHORbL-
BYEMHX B OTpaciu MapoK cralefl mTaHOI'OBHX KOJIOHH.

B ra6mue n.l.5 npuBeneHn sHadyeHUd Kos(uMIMEHTOB AITPOKCH-~
Maly aaﬂncmocwem= ﬁH(P) I' = T(P) ,12, =V ((T) I8 KOHKDEeT-
HHX 06BexToB (ropvsoHTOB, MiacroB) Mectopoxpenu#t YCCP u BCCP.

B racmne 1.6 npuBeneRn sHaueHWA HEKOTOpPHX MOKABATENSH
TOKYMETr0 COCTOAHMA OOBEKTOB (IrOpU30HTOB, INACTOB) MECTOPORIEHUH
YCCP u BCCP, wncnonbsyommMxcst mpu pacuetax no onrumusaimu YOIUH.

B ra6mue n.l.7 npuBelneHH MREHTHOUKATOPH NEepeMeHHHX WHCMIOAb-
BYEeMEYX B aTrOpUTME MATeMaTHuecko# Mopnenu.

Pacuer rosdduinieHTa KOPPEKTMPOBKY NO JAHHLEM
QaxTiueckol skcnayarTalmu CKBANUH

3.2. locaehosarTenbHocTs NMpoBENSHUA DACUSTOR NBPONCTABASHA HA
puc.2, & conuepKaHyue OTHEABHLHY PaslesioB OfIMCAHO HUKS

Pacuer xos®dMIipieHTa KOPPEXTUPOBKU 1O INEHHBM
PaKTUUECKOR SKCIIyaTalyl CKBaXUH

Puc. &

Pacusr xosfdriyeyra g)aﬂ,a;m Y
o gopmysie =W /O a

Pacuer gosdhduimeHTa HanoJHeHUH
Hacoca AN1A QAKTHUECKOT'O DexuMa
10 MPUHATOH MOneay K7

Pacuer xosdduiieHTa, YUnTHBALWEro

yIUMHeHMA KOJIOHHH HACOCHHX METaHT
W Tpyo A

Onpenenenue KophIULMEHTS nonaun

HACOCA 1O TPUHATON MOXEM 2'=yarJi

Pacuer xoadduipieHTa KOppeKTUPOBKH

0 JAHHEM (AaKTAYEeCKOR SKceanyaTaluu
CKBaXUH A =4 /2
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3.3. Pacuer xosdduijieHTa HANOJHEHUA HACOCA NMPOU3BOIMM CO-
PRACHO AAT'OPUTMY, NpUBSieHHOMY B nyHETe n.l1.D5; “CxXomHLMM KAHHLMA
cayxar npuneneHHue B "Bravx-saxase” sHaueHua gaxTHueckoro jeduta,
% 06BONHEHHOCTH, TAYGHMHH crmycka, xoafduuMeHTa MPOJYK MBHOCTH, YC-
TAHOBJIGHHH TUopasMep Hacoca, pexuM OTHauKu, 3IaBUCUMOCTH NiMeHs-
HUA JIOTHOCTY HedTH OT NABJERUA, COLEPKAaHUA rass B HeTH OT HaB-
NeHUA, BABKOCTH HedTH OT TeMnepaTypH, KOHCTPYKUMA 1uJIOHHH Hacoc—
HHX WTAHD ¥ [MOXBEMHHX TPYO.

3.4, Pacuer rosduIMeHTa, YUUTHBANNEI'O YIJMHEHUA KOJIOHHK HA-
COCHHX mTaHr ¥ TpyG /4 , mpoussogum no dopmynam n.l1.3-n.l.8.

3.5, HoaddunrenT xoppeXTMpoBKM 44 BBOAMM JUJIA pacueTra Koad-
fuipenra nogauu YCIH. KoadduupenT KOppeKTupoBKM CYTh NONpPABKA K
pHOpanHoit Monem padorn YCIH na Heyurensue ¢gaxTopn umm Tpubauxe-
HUsi B BHUMCJHEHUA OTJOJBHHX HOoKa3aTe)iell, BIMMoIMX Ha KO3(PUIUEHT
nomauu / 4 /.

OnpeneneHue pexuma paloOTH NiacTa U BHOOP TUNOpPASMEpA U pe-
xuza paborn HTHY.

3.6. PacueTh BenyTcA B IOCHENOBATENBHOCTH, MSJOKMEHHOR HAa.
puc.3. AnropuTM pacuers NpuBepeH B NyHkre n.4.13.

3.7. 3apaeM safoiioe JaBneHue, MeHbllee, UeM B IMPENpYHEM
BapuaHTe, 3adoiiHoe paBseHve ymeHbmaeM B coorBercTeuu ¢ n.ll.I1.6.

3.8. Bnlupaem ouepegHoO$ Tunopasmep Hacoca, ROTOpHH ofecrneud-
BaeT PACCUMTaHHHI CYTOUHHN OTOOD KUAKOCTH W3 NJACTA.

3.9. 3apgem DeBleHue Ha [pueMe HACOCA B COOTBETCTBUM C

n.Ml.1.6. Onpegemien riy6uHy cnycka Hacoca, IMHAMUUECKUl YPOBEHb
XUIKOCTN B CHBaXUHE.

3.10. Ilpensaputenpio sanaem HauboJiee UACTO UCIOJbL3YWIYWCA HA

NMPAKTHKE . KOHCTPYKIMI0 KOJOHHH HACOCHLIX WTaH!' U TpyG B COOTBETCTBMU
¢ rabmne 1.1.8.

3.11. BajaBafch COOTHOmMEHUAMM: [JIMHA XOI8 MOJUPOBAHHOPO MTO=-
ka § - uncno xavaHuit royoeku Gasacupa // |, onpegensem rnocnepo-
BATEJIBHO KOSQPULMEHT HalOJHEeHUd Hacoca, KoaPuuMeHT yiIMHeHnd
KOJIOHHE HAaCOCHHX WITeHI* M Tpy0 M, Kak peayibraT, koshiuipeHT no-
JAUA HACOCHON ycraHoBKUM, Haxomurcs Takoe cooTHomewme S u /7 , mpu

40TOpOM cyTounne npousBogurensHocTe JCIH u mpuTox xupxocTH un
mnecre Haufosee Omisuu.



llocaenosaTensHOCTh PACUETOB MO BHOOPY

ONTUMAJILHONO DEeXUMa B CMHCIE BHOPAHHOTO

KpUTEPHA PaOOTH CHCTEMH "NnacT-Hacoc-
CKBaXUHE,

L H

e 3afoiHoro gaBJeHUS

3anaHMe paBJeHUd Y IpreMa Hacoca

l 3££§Eue TUIIODAaZMEDS. HE

B
Pacuer xapakTepucTHK I'a30-
EAIKOCTHOM CMecH, He Ipueme

acoge

PacueT nasneHUA HA BHKUNE K3
HA.COCA.

Pacuer RA3KOCTN BOJOHEPTAHON
cMecy

Pacuer xkoagpuumeHTa HANOXHeHUA
Hacoca

PacuerT XOHCTPYKILMU KOJOHHH
HACOCHHX WNTEHT U NONBEMHEDC
0 B TOUKE IIOOBECH

Pacuer xoadupienTa nopauv
HACOCa M YTOUHOHKHSG DERMUMA,
Raﬁnwu COBMECTHON CHETemu

NNACT-HACOC-CKBAXRKHEA
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3.12. HIas suopansoro pexuma orreuxy no n.l.1.I0 B coorser-
creun ¢ / 6./ paccunTHBAEM KOHCTDYHUMIO KOJOHHE HACOCHHEX MTaHr
¥ nogsemHux TpyO. JmHu CTyneHell KOJOHHH HACOCHEX MTaHI PacCcuu-
THBAEM [10 MAKCHMaJbHO-LOMYCTUMOMY HAIPHKEHM B ONACHOM CEUSHUM K
NpoBepAeM Ha MoNycxeemMoe NMPUBENEHHOE HalpsAReHUe B TOUKE NoLBeca.

JTO MOBBOJIAGT yWeCTb BIAMHKE Ha IPOUYHOCTH CTATHUECKUX U LH-
HaMHUeCKUX Harpysox. OnpepesseTca BeJuyuHa YTAKENISHHOTO HM3A KO-
JOHHH HacocHux mradr (n.l.I.12).

LnA BHOpDAHHOH KOHCTDYKLMK MTAHr n Tpy( onpeneNaeM BeluurHy
IOTOPE XOOa TMIyHXepa 07 YNPyrux fegopmauuil, IIMHE X0Ha NOJMPDOB&H-
HOTO MTOKRE, JKCTHSMAJNDHHX HAI'DY30K ¥ MakcuMaJpHOT'O KDYTANEro Mo-
MeHTa Ha Baxny (n.Jl.l.11).

3.13. Bapuasrom skcnnyarteumu crkBamuHu YCUH HasmBaem coso-
KYTIHOCTD ToKasaTeselt, xapaxTepusyRIMX pPexuM OTKAUKM (TUropasMmep
Hacoca, CpegHecyTouHnit oréop, MMHA X0Ia, UMCIO KadaHui, rayou-
Ha CIyCKAa, IMHAMWYECKUl ypOBEeHb, XOsQpuUlMeHT ROJ2UM HACOCHOR yC-
TAHOBKY ) KOHCTDYKLMK HOJIOHHB HACOCHHIX GWTBHI' ¥ NOIBEMHEX TPYyO,
BKJIOUAS YTAKSNEHHHE HM3, 9KCTpeMaJbHHe HArPYSKM Ha& IOJOBRY OasiaH-

CHpa ¥ KpyTamMit MOMEHT ¥ [IpumedaHue.



NP REHIT

ONHUCAHVE AJT'OPHIMOB OINTUMISALMHA
PABOTH YCIH

1L
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IIPHIOYEHIE I

1.I. BBOJ MCXOIHHX IAHHHX
O6rem mcxopuoft vkdopMaimu

[1,I1.1. Jlnag npoBeneHus pacuyeros HeoOBXOIMMH NAHHHE O (PAKTUUECKOM
pexiMe DKCIAYATALMM CKBE&XUHH U TapaMeTpax yCcTaHOBACSHHOTC Ha Hell
000pyaoBaHud, JaHHHE 0 KOHCTPYKUMU CKBaXUHLH, O COCTaBe M uUauuec-
KNX CBOACTBAX KOMIOHEHTOB nofuBaeMmoii mponyxuuu. Kpome Toro, sana-
UTCA aHaUTUUECKHEe 32BUCHUMOCTU KOJMUECTBE BhIENANIErocad pPacTBO~

peHHoro rasa M3 I T nnacToBOit HedTH HpPU NaBiaeHuu P U TemnepaType
Toip » 38BUCHMMOCTb NJIOTHOCTM He(TA OT NaBJEHUA.
Ilepped B3aPICHMOCTb NPUBOIMTCA B BUIE:

"y ot
/q':'/}a/'/- a ) )
Pwac )
Bropasa 3aBucHMMOCTE NMPUBOIUTCA B BUAE:

FuzHexp: (-BP)+ C-P1 (1.2)

[lpuBenertule 3aBUCUMOCTUA ABJAAOTCH TUNOBEMM ¥ MNOJYY2WTCH C 10—
MOIBK CTAHIAPTHHEX UCCHACAOBAHUA NNACTOBOR HePTU B COOTBETCTBUN C
/ I / n npuBonarca Ha puc.Jl.I u puc.ll.2.

fymoaaﬂ 3aBUCUMOCTD (%7 = L2, ( P/
VA

Puc.ll.1
S

(I1.1)

amem—— . g —— N L —
il el— ———— el

Prac e M Ry
. [lpn sTOoM xoadfuumentn A,B,C,H cBAzaHn ciaenywmeil 3aBiCHMOCTHD:
.pﬂf AL, j})ew/@.p) < CR+[] wpw P2 Pyac
= C W= Hpii P= Lrac

Tnnoaz’aé{ zasucuMocTs ' = T'(P)

M
[:' =L Pucll.2

fob === ——m = = —— = - -

Prac /-? MAa



%

KoaguimeHTs A ONpEeNeNAeTCA W3BECTHHMY METONaMH 2IMTPOHCH-
marpy tunosoft saBucumoctn I' = I'(P), manpumep, MeTOnN Haumerb-

VX KBAAPATOB; CTAaHISDTHHE NONIpPOrpaMMH, UCMONbL3YOIME ero, UMenP-
Cd B MATEMATHUECKOM ofecneueHuu noooit oBM 2-ro noxonexus.

IIna aroro sesucumoctTh [' = I'd (2~ (?E-- )mj IPeICTaBNAETCA
180
B BHJJ.e y: a’bf’ a,"fx’ (H-B)
rie
y = Zg {/;‘b - /7/’;
Qe = é [op

ar:ol -~ X= {;P_.é?ﬂ#a&,
PemeHue cucTeMH YpaBHeHUH, NCIYUeHHOR nyTeM INOACTAHOBKU B

ypapHenue (i1.3) xoopiauHaT Touex Kpusok I' = ['(P), mosBoaser on-
PEISIUTH 3HaUeHue % ,

1.1.2. llpunar mmuelMut savoH pacHpacieHNd TeMrnepaTyph no
CTBOJIy CKB&XVHH JA CJIYy4YaA OTKAUKU BMCOKOBASKON HePTM; B JPYTUxX
cuydanx 36[8eTCA CPeJHAA TemiepaTypa N0 CTBONY ckBaxuHu T,

[1.1.3. Pasvepu nogpeMHeX TpyO, TUMNOPA3MEDPH MTAHIOBHX CKBA-
KUHHLHX HAcCOCOB, M&PKU cTaJtieil, TUNH CTaHKOB-~-KayalloOK ¥ UX OCHOBHHE

napaMeTp NMpuBOJATCA, ucxons ua coorpercrBywmux I'OCT u OCT (nna
WTAHTOBHX CkBaxuHHHX KacocoB - [OCT 6444-78 u mapok cTaneit mrag-
rosux xoxorH I'OCT 13877-80; maa cranxoB-rauanox ['OCT 5866-56, u
NOCT 5866~-66; nna nmomgbeminx Tpy6 - I'OCT 5866-76). Bece nepeunc-
NeHHHe TiapameTpu mpusenerd B / 6 /.

1.I.4. O0pem undopmaimu, HeOOXONMMO} MJIA BHIIOJHEHUA pPaCUETOB
rpusened u 8 rabmmex N.I.I141.1.6.

AJTOPUTM PACUETA TIOKAZATEJE]: SAKTUMECKOTO
PEAMA M ROSQOMIUMEHTA KOPPERTHPOBKU

1.1.4. AnropurM pacueTa 3a60HHOIO JaBREHUA 10 JAHHEM (QaKTH-
YecKoro pemume paCoThH CHBAXWUHL.

Ecau B "BnaHk-zakase” 3amaH KooQPUIMEHT NPOINyKTUBHOCTH ~
Knp, To pacuer Béa,ne'rc:ﬂ o gopmyge

Psa6. = Prin - 6?/49:; N (11.4)

rie P, P%’aﬁ - nuacToBoe, (QakTHuecKoe saGoiHoe IaBIeHUA

9
@wc" CpeIHeCYTOUHH 0T60p RUmxocTH, T/CyT.




Tatzua 1.1.1
BEAHK - 2AKA3 HY
HA pocas? pexuma padoru medrmurx cxsaxwd, ofopyposeroun JCGRIR JeCToPORRCIe L
Jlara
BaNaRg
e - . : e T — — ST — e =
iimset{aﬁur 0 lapnesue Tun [Tuno- | CymecTsymmulA pexins AOT-1 [UniHE cryneHed [OrpaHuveHad xs
Kog KBa4y o  jof- Llla crTak4 paa Ty~ | G- IuCT i & JIio OCTh| RCAOHHH HACC TapaMeTPH , ¢
HH tvitd~ {BOY _— Ka- | mep 6u- {HA [0 (MM~ |HOCTS: |[3apa-| mraHr, M cTBvole B | _

NRAACTA KOCTH HeH 4 CYyT C‘;‘ﬂ yxauar ycra fHa |xoRd wajuec—|sarpyd4sou- 1611512225 yra YHHA [ 1AK IM2K~ XIAKCA

( somex ) ?/CYT 0 Mlal poe hoelnoe efp [u¥ CBJEH |cmyc|mTo-ua~ |KAR |HOH HOR | 2 lvos lamd lage |z o (MENBJCH ToH~  manbM.

BKT Hor'o Ra {xa, H?ﬂ YDOo- |[BHAKOC [Xui- sen |HOS [Ma- {MBADL Earpye

HB CKBAIHACO{ M (I/ IBEHBI|TH ., | JC7H HOw F;nTp AbHIHCE 3a HE

i ca, | M jer/u”  jkr/M3 ro [MI& |wme yac Ponos

| HECOCA |M Y- Ha (A0 y 0a

ag X0-lKana cu

oA H’?ﬁ
{ | aTo {1/
KAM
- ¥

B mpusamcats X "BranKy-3axasy” ykasare: 1 - mapxs crazefl mvenronux KONOHH,
2 - puncpasuepd Hacocos, X ropivi pacnoxaraer Y, exmouas rpynmd mocanxs

Bcxy NpUIOKEMS TCYTCTBYET, TO DACHer CYRET OCYWOCTRAGH RIS BCEX THUOPAIWEPOB BACOCOB no JOCT 6444-78, u ARA mapox
craneft no fOCT 13877-80

Dogmecy
OPBOTCTRAHONT HCTIOMANTORS



Taomna [l
~KauajKam
[lacriopTHHEe cBefcHUA [0 CTAHKAM

I Emrua
KaMepeHUH
HavMmeHoBaHKe mokazarens

Hop craxxa-Kauaixu

Tunopasmep craHKa-KAUAJKHU

OJIOBKY
MaxcumansHO-noNyCcTUMad Harpyska Ha IoJ

K

Ganaxcupa / Ly

MaxcrvanbHuil xpyTAIMi MOMEHT Ha PeayKTope
C
[ Tmay/

JAMMHE XOn8 MOJMPOBAHHOTO MTOKA

Qucna xauvamuly rosoBxy GanaHcupa
nI
n 2
n3a
n 4
nSo
N6

n?
ng

n9
]

1.2

6/p

H

¢



Tagymua I1.1.3

lacriopTHue cBeneHUs 10 CHKBAXWHHEM WTAHI'OBLM

HacocaM

HanmexoBaHne noxasamrens

Hon Hacoca

Tuniopasmep Hacocs,

JnaneTp NAyHEEDS

{lnomane MRyHREDPA

iinomaps KOpHOyca Hacoca
MurmimanbHas IMHA X0p2 TIYVHEREDA
MarcnmanbHag LIKHS X018 HIyHKepa
Buyrpennuii gauamerp HET

[lnomapd ceusHus HKT no weranay
MUHUMBJIBIIHE IuaMeTp mTaHn

RoadduiiieHT BPEIHOT'O fIPOCTPEHCTBE.
Hacoca

JuemeTp BCACHBANLEre HIANSHA
MaxcumadrpHada rayfuHa CIyCKa Hacoca
KonuuecTs0 BCACHBANIKKX HIANSHOB

{lpusrar wasmgua B HIY nexHOrc Tumo-
pasMepa Hacnca,

| Eguevue naMepeHus

6/p

4|

B = &
NM!

=z ]2 B B
N

=

7



TadaJl.l.4

XapaK TEPUCTUKE MBPOK cranel

Manka. Bux, Yenosus Iuaverp |JonycTu-
P TEOMUUECKON | OKCINya~ |CKBERKHHEX |MOe mpu-
CTaJH 00PalOoTHN TaLY HacocoB, |BeneHHOoe
| MM HATTDAKEH .
B IITaHr.
Mla
40 HOpMaM3aUMA Hexopposu-  2B-80 3,
OHHHIE YCIIO
BUS
40 HOPMAJIN3AIUA  TO XK€ 28-43 120
Cc NoCnemyommiM
[TOBEPXHOCTHEM
YITROUCSHIEM
40 narpesom 184 T0 Xxe 55-95 100
AOH2M HOPMaNMN3aIMA Hexopposu-  28~90 0
OHHHE YCJIIO-
BUS
2042M TO X6 KoppoanoH-  28-U0 &0
HHe yCJo-
BUA(C Bﬂﬁ—
AHVIEM Hz )

ROHRZM HOopManMa3alMa HEKOppe- 28-43 I0
¢ TIOCJIenynyM SUOHHEE
[TOBEPXHOCTHHM YCJOBUSA
YIPOUHEHEM

Harpesom 1BY
QOHZM T0 Xe TO Xe 55-5 110
20H2M TO XKe KOpPO3KuOoHHNe 28-95 100
yeaoBud (¢
BJIAHUIEM H2
20H2M obpeMHan Hekopposu-  28-95 100

3aKaJNIKE8 U OHHHIE YCIO—~
BHICOKNH o~  BUR

IycK {copou-

TH381IM)

20H2M TO Xe ROPpPO3NOHHNe 28-05 i
YCIOBUR

302MA HOPMaNU3aUKA HEKOppOosuoH- 28-43 I
X BHICOKMI OT— Hue YCAOBHA
IYCX C nocie-
LYOIVM 1oBEDRX~
HOCTHEM YTIPOU=-
HeHuem

Harpescy 1B4

Kon,

0,1



' Bun
Mapxa TEDMUUSCKON

¢ToJu o0paboTiu

—_—

0 XMA TO Xe

S0 XMA TO Xe

ISH3MA HODPMAIU 3AIUS
¢ NOB PXHOCT=
HEM yTpouHe-
HUEM Harpe-
oM TBY

IDH3MA T0 Xe

ISH3MA T0 XKe

ISX2UME saxanka U
BHCOKUIA
OTIIYCK IV
HOpMaIK 381K A
N BLICOKUN
OTIYCK

ISXZHME 10 ke

36MI7 HOPMaN 3aUA
C TIOBEPX-
HOCTHEM
YIIPOUHEHU EM

Harpesom TBY

[Ilponomxenne Tadn.dl.l.4

YeaoBus
OKCITLya-
TaLINH

TO Xe

KOPPO3HOH.
ycaosud

HEeKOoppo3.
YCIOBUA

TO XE

KOPPO3UOH-
HHE YCJOBUA
C BIGAHVEM

55 )

KOPPO3HUOH~-
HHE YCJOBUSA

KOPPOSHOH-
HHE YCJHOBUA

éﬁea BNUAHVSA

25;}

AnameTp
CKBaUEHEX

HACOCOB,
MM

28-95

HEeKOpPOsHOHHHE 8-

YCJIOBHUSA

79

Honycru-
MOE IIpU- Hop
| BeneHtioe
HAIIPAKEH .
B WITaHI.
MIls.
I10 )
<0 13
170 14
150 15
120 16
100 17
Q0 I8
K 19



Tabmna 0.1.5

KosMIMenTH annpoKCAMalMK 3aBHCHMOCTER éﬁ =Py -(P), T =T(P),
Ind pasanuHex Mecropoxgenuit YCCOP u BC

0GBexrT o mt SHTH SIINPOKCUMALL H |

' anHCRO~-Po36meBCKOE [1-2 B LICAOM IO 0,67 0,4 0,08 760 ,0
(YCCP) BAJICKN
f1-3 - 0,69 88,0 0,39 0,07 760 ,0 - -
Peunnroe (BCCP) 2d0-4 CKB.3L 0,8 98,0 0,00 0,I0 760 ,0 - -
L =" ckB.21 0,7% 145,0 0,046 0,07 03,0 - -
ByrperaroBckoe B-16 B [SJIOM 0,6 70,0 J,04 0,I0 802,0 I1,22 4,31
(YCCP) 10 32JieKu
Pu6aasckoe (YCC) K-8 - 0,7 108,0 0,25 0,69 720 ,0 - -
K-9A -"- 0,73 124,0 0,I5 0,07 60,0 - ~
Hauzropcekoe (YCCP) TK - 0,€t. 19,0 0,18 0,I1 730 ,0 - -
-3 M- 0,65 200,0 0,13 0,10 725 .0



Tasmme 1.1.6

SHAUCHUA HEKOTODHX I2paMeTPOB TeKYMEero COCTOAHUS chnnyg.ggﬁm
OGBERTOB (3anexeidl) MIA pa3avuHuX MecTopoxmern# YU

% plaoTHOCThBaAz-  |llior- |n Mnor-

Mectaopoxienue O6BeKT cups~ PNACTOBON| KOCTL [HOCTH Hgg;b HOCTb
3ANERD HePTH | ILi.CTOHLIACTO aCTBO-
BARE 1 per /v BE‘%[T BOH  |ooaCto
% BO rasa
e N ?ﬂ ?H 3 m‘&uc
Caunucro-PosGumen~ B qe- 760,0 2,2 IO&) 0 0,68
exoe (YCCP) JIOM
o 33~
NERY
[i-3 e 7¢0,0 2,3 1080,0 0,68 1,28 20,0 0,7 0,0
Peunnxoe (BCCP) -4 - "= 815,0 6,42 IIRI,0 0,7 I,3I 38,0 6,16 4,0
bByrpesaTosckoe(¥CC) B-16 -"- 8%,I 19,92 1148,4 0,9 I 102,0 7,1 5,0
Pudanbvekoe (YCCP) K-8 - 685,3 0,4 I1I3,0 0,52 Q,82 €e,0 5,6 5,0
K-9 - 690 ,0 0,58 1230,0 0,55 0,84 £3,0 26,0 6,0
Hauanosaxoe (YCCP) TIH - 730,0 1,06 10,0 0,58 1,60 54,0 10,0 3,0
-3 i 730,0 1,00 I00,0 0,58 (€, 24,0 17,0 5,0

Vs
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Ta6mma I1.1.7

MneHTndUKaTOPH nepeMeHHRX, UCIONLAYEMBIX

B aJropUTME

HauMeHoBaHKE TIOKa3zaTesd Y CTIOBHOE

PasMepHOCTo

000, JgUueHe IIOKASATeNH

kel

Noxaszareny GaxKTUYECKOIO DPEXMMA >
LebuT ®RUIKoCTH C’QM
% 0GBOMHEHHOCTY OGBEMHbII! A
% OGBOUHEHHOCTU BECOBOI B
Roa(uLeHT MPOIYKTUBHOCTY fenp
[inacToBoe AaBASHUE Prs
YeToeBoe 32TPYOHOE TIaBieHWe Pic
L 6yhepHoe "~ 27
FasoBuit GaxToL / g
[ay6una muacTa ([0 cepemyHu Herl
r1ephopaliMOHHE OTBEepCTUf?
BHyTpeHHuli IMaMETD SKCILyaTaly- ol
OHHOM KOJIOHHE
{(ay6r 1a cmycka Hacoca Hen
InvHa xona ITOKS < ¥
IO KaudaHU# TOJIOBKK OaJiaHCHpPa n P
IMHaMUIECK A YPOBEHD H}??D
CTATUUECKUNA YROBEHb Hem

[JIOTHOCTL: - 3aTPyCHOM xuaxocT™d  LPram
340ABOUHOM KUIKOCTH Jé

Iy cTyrieHe KOJNOHHH HACOCHBIX

mrTaHr: - LOm £/
- 19w
- }f.a.-
- SOMN ‘83
YTRESISHHOT0 K138 ,f?
NaBJEHNe y TIpHEMA Hacoce. P
rooPEULIMEHT TIOZauM Hacoca ;ZZ'
OrpannyeHusl Ha napaMeTps pacuera

MUHUMSJIBHOE JaBJieHHe y IpreMa ,D/‘f
Hacoce.

r/CyrT

%

%
r/cyT-Mla

Mla.

"F

HoMO /"

g
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[lnonomxene radaJlJl.1.7

‘ JenoBHOS PasMepHocTD
o0o3HAaUeHUe [norasareid

IlonycTiMas IJMHA xOna WTOXA, He BHIE S wan M

rHaMeHoBaHe TIOKanaTelNd

JlonyeTiMoe UUCIO KauaHuit, ‘He BLIUE P maX L/MuR
jJonycTimes HalDy3ka Ha TOJIOBRY Oa- P
JBHCUPa, HEe BhHMe AU H

o

TaOnuuHue n1oKasarer1 CTAHKA~KAUSIIKY
MAXCHUMANBHAA HAIDYBKAE HA DOJOBKY

[Pmaor ]

SasaHCcupE,

MaxcyumanpHu} kXpyTsammfP MOMEHT M max H.m

IIHE XO[A NOJMPOBEHHOTO MTORA S2 M

uncle Kauasu#l roJIoBKY GaJiaHCHpe. o I/ MuH

Tabavunune noxasaresy HITH A

TMeMeTp MIYVHEREDa HaCcOCA. M

JJIoLalb MIYHESDPa HACOCS. Fis M-

Iomanb XOpHyca Hacoca £y M-

JVIMHA, XOMa IUIYHXepa: - MUHMMAJILHASR S M

~ MAKCHMANBHAS S o M

pHyTpeHuu#t nuameTp HKT ol > Mz

mnonars cauenud HKT no meranny T nade M

MUHVMAJBLHHE IMaMeTp HACOCHHX WMTaHr oL ueny M

ROBQPUIMIEHT BPEIHOTO NPOCTPAHCTBE, e

B HACOCE 6/p NpUHAT
pabHe O ,2

[YaMeTp BCACHBAKWEro KJanaHa Abr M

IYAMETP HATHETATENLHOTO KIANaHe, Ol i M

“0JMUECTBO BCACHBANMMX KJIANAHOB Te OTYK

MOKCUMAJILHAA PRYGUHA CIyCKa HACOCS [ Hgon / M

XapaxTepucTira cranell WraHroBHX

"0 JIOHH

fONyCKuemMoe NMpUBeeHHoe HanpAxeHne [_433947 Mia

[OTMyCKaemMoe MeKcumManbHoe HenpamkeHue /4 wdix [ Mia

HexoTophle NOKa3arTesm Texyuero

COCTOAHNA 00BEKTA

BSISKOCTS MN2CTOROH HAPTH jWCH' ERY

BASKOCTE TIACTOBOR BOIH W Eé e

'WIOTHOCTH MA2CTOBON Hedr jﬁhthwj wp/u

NMIOTHOCTH TNACTOBOM BOIM D4 n Re/u°



lipomomxenne rabn.l1.1.7

Hanmenosatme nokasarens ggggﬁgggﬂne Egggggggggb
~ I[JIOTHOCTH DPACTBOPEHHOTO rasa -

NABJIEEME HACHNEHA HedTy IasoM Luac kr/u°

JDeBJieHe RHACHUeHUA HeQTH IazoM Prrac Mla
Sy

h‘égggggﬁgﬂo nonyctumoe 3afoimoe Pi 2 Mla

7. [oxazaren MPOMEXYTOUHHX BHMUC-

JIEHU N

TeKyllee nNaBJeHVe B cepeiMHe .

MHTEepBaNa Mia

War WINEHEHAT JaBienud: - 3a A /73 Mla

O CTBOJY CKBAXMHH y Ip/ema A P;,f; Mla

Hacoca

IJIHE 3JIeMEeHTapHUr'0 yJacTHa a .

Jugra M

TeRymee 3a60iiHoe JaBneHue Pa,aj . Mla

ongieotso rooa, mweneongeen 7, i/

pacxoq Mo HegTH 9 u®/c

pacxomn 1o XUAKOCTH 5’” -V

~2CX0L NC BOLE ¢ e

pacxon no razy a -

nuaMerp audra ’«52{ o M

[IIOTHOCTDL RUIKOCTH Pyee, xr/m>

MIOTHOCTh IMA30XUAKOCTHON CMecH Pe xr/u®

~"- =" -"- y npueva Hacoca P -

-"- <"~ <"~ cpemusa L Hacoce ets -

_n_ _n_ N CPEMHAA B TOIBEMHEX j)u’.j/”

Tpydax - -

LaBJicHVe y IpuemMa Hacoce Knp Pwu Mla

-"= Ha BHKUIE HaCOCA Plus Mla,

- aT™OCept Ao 0,IMla

norepy TpeHud Ha I n.M audra [nfa M/M

IJVHH CTyTeHeil HACOCHHX MTaHr:

- BEpPXHE# CTYTEHH vy M

- cpegHell cTymneHd, "-’.L M

- HUXHe}l cTyneru {3 M

- yTsXeJje OO HAzA M

%
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[Iiponosxxenne rada.l.Il.?

l YeaoBHOe
HauMeHOBaHNEe nokas3aTens oGosnauerme | I B3MEPHOCTD

YIJMHEHMe KOJOHHH HACOCHLXX mMTaHr A
n TpyoS M
KO3OPALUMEHT AUHAMAUHOCTH mj 6/p
KoapPIMeHT nonaur Hacoca 0w -"_
cCocTaBIMMMe K.[I.N. Hacoca:
- 3aBucsmeil or yTeusn B Hacoce 2 g ="
- 3aBucAMi or BJMAHUA CBOOGOHOID

rasa f re -
- SaBUCAIMRA OT YIJIMHEeHMA KOJIOHHL ? A

HACOCHHX WTAaHI U Tpyd "
Koa@PULMEHT pacxola KJallaHA J" P npnngw4pasm

»

"nuasyuecTh mWraHr"
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Beau KrI HEe 3&7ay, Hanpiiep, BCISACTBIM OTCYTCTBAA HAJERHEX
JAHHIX, TO mammeﬁm NPOIVETYBHOCTY HAXOIUTCA NPpHOJMHEHHAD 10 CJBw-
IyIOneMy aJIro DTy -

- OHNpenensieTCA IanieHre y npreMa Hacoca, e

Cd % P -6
PH}P -'-'—ﬂm*ﬁ(ﬁm——#j)-{@ (11.5)
[lo meroguxe, uanoKeHHOX B H.IL.L.8 0T TIyOMHH CHYCKA Hacoca
H q [0 CEepelMIN MITeDBaJa e pi)opariy H,ve DACCUATHBAEM MHTEDBAI
A /C; , IARVIEHUS Py B cepeliie KOTODHX OWINYANTCH HA mar A P ,
BROUPpESMEI B ¢ooTRETCTRIN ¢ I, IT1.1.5.
ilomcyuTHRagTCH oyrma TMYH RHTEepPBaJIOB
A= Hey + Z_ O AL J (I1. 6)
7 TeKyuee JARIEHNG B Cepelime IOMIELYLUETO MHTEpPIAT)
;

/DL':P?+§0 APE

(IX.7)

(= n,
COOTREe TCTBYET chcs.

canTaeM 3800

rnei=0 cooTBETCTBYET H,.,

3navemie P, , Opu yorosmi, uTo A= H
JapaeHnem P nag TP MARTIYeCKROM redure (2
Yc;;mme IPEEINJBHOCT. . PACYeTa — 5T0 BHIOJHEHKE HEDaBEHCTHR !

pc;o me
3e0 > /f3ac (II.8)

Be/m 270 HepaBeHCTBO He BHIOINASTCS, TO KOTOUIMEeHT NDOLYXTHEHOCTH
HAXOIMTCA 0 NpAOINReHH0 hopvmyae

« GHB

@

Rpp = 7 (II.9)
° ﬁ[(ﬁ Hc'm)ﬁwz/‘/nﬂ-/'{ﬁjf%mj

2? o (e (I1.I0)

2330

1% G~ M_.,“

JCROBME HPABNJBHOCIM pacYerTos - Toxke, 9ro # B (II.8)

Bony nepapencTBo (II1.8) He BuNOJMsAeTCH, T0 HOANANHO! CRPANMHE

JKa@3HBAETCH, YTO HCXONHHEe NaHHHe HeBepHH. Pacger no »Toll ckpBaxmye
IpexpalasTed,

[pomaBouM Nepecyer 0CGHLEMHOTO % OGBOMHOHHOCTH B BeCOBOH mno
Qrexyrme oy

A = Fe - & /00 |
7Pe- 8 *Frclroo-8) (IT.1I}




2F

II.I.5, Pacuer roo®@Im.HTa KOPPEKTUDOBKI II0 JAHHIM (OaKTHYE-
CKOY D KCIVIVaTalulK
I QERTUYECKOrd DPERULIA pacCuuThHBaeTCs

" 2
Ly = T T ST + P VAT (I1.12)
TIe f7 f '/0 ~ IUIOTHOCTDL CMECH V NDUWeMs M Ha BHXIIE Hacoca CO-

OTBETCTBEHHD, KI/Li°.
. llmoTHoCTE cMecH y IpreMa HacoCa PACCYNTHBRACTCH LIA NADISHUT

O
ILIoTHOCTE cMek Ha BHKUIE Hacdea DOCCUNTHBRETCA IO &0 DATMY

IT.1.8 B npemesex or P, Ao Todwi, B KoTopoit L= I
PacounrnpaeM KoofGUIMEHT Iojaul Hacoca IS (EKTUYeCKOID DeRY-
MA TIO NpelioieHHoll nomean /4/.

7 = ?f“ Yym * )T (II.I3)

PaccunTHra eM 7 .

Pae = Fu (’D&é __/9,,79) /D (II1.I4)
/\-— Foe L //3 — e Z # /fc’”
G210\ um ;: 75: * ?:mﬁ (II.I5)
J.n
- 30 II.16
mj W /'/&.f.g | ( )
S« 400 (IT.T7)

7=—¢ . (II.19)

PaccunrypasM KOSG(MILWMEHT OTHOCHTEJLHHX yredex / I4 /. 3a30 _g
B II.JIy'H.rcepHmI jape NpUHIMaeTCA COTTBEeTCTRenHo I15-I0 M, IG-10

5. 10™m mwig ITI,II, I rpyno Hocamxu Hacoca,

A My - 3 6 Aoy S J
=35Y- —1——57— O DOT+ Fovt * »
fg/m Vare (II.20)

0046 - “Fe S - ..z—__
Buwncaser ym = COTE . Ly - S - (II.21)

Onpegnensier! KOsQQMIMET HAMNOJHEHNA, 3aBUCAiMil 0T HAIWYUA CBO-
GopHOr® Tasa B nanumipe Hacoca no / I3/4. lpwm 53TOM B COOTRETCTBHA

¢ / 7/ nomaraem, 9TO KOSGDIIIMEHT pacXolis RJanaHa /L(p pager 0,4,




370 3EedeHMe OH COYpaHdeT XS 3HaveHmit uwrena Peimonpnca 6
102 £ )ef,"-'S 104 T0 eCTh HpBRTHtIBCREI J]J[H BeeX pexmios padory UT'H,

8Bn=1Y-16 (S n)* 2 d#//d&/ /24)
pﬁf? phf) ﬁ/q',{.-’zg?

/95’
Frac - 97 A (11.24)

£
(/%o - Ao (Pup - 01} 025 ~(7 - Blvoo) (7 * 7
on = ‘—’_“—WT"_’——L (11.25)

ecom P > 7+ %; ide /eﬂ=0:

» (v o) 2
Frac = 22 0(/} Z (I1.26)

e = PAhe - Aom (Prrze - Pbe)

Al + P+ Prp +AL 2o = Phe (I1.27)

N> fopuyne (II,I3) onpeXesseMm yy’
OnpenensieM PasHALY MEXLY Jx Ze 47 #

47= I/ ; (II.28)

(II.22)

(II.23)

AJTOPUTH PACUETA TATA VRMBHEHNA SABOMHOIO TABJEHUA,
Y [PVEMA HACOCA, HABIEHMA IO CTBOLY CHRAXVIH K
BRIVUVHE TVMHAMUECKOT'O YPOBHA

I1.16. HavasrpHHe YCJOBMS 09ePerHOI'0 BAPHAHTA BHOUp&EeM cpelm
CIeXyBIp X 3HavYeHNH

i M
§7 = < fyad < 30'[ (IT.29)

P‘?“ 2 Pop 2 fpad (I1.30)

8¢ SoltHOe JARNEHme OuepelHOI'0 BADUAHTA M3MeHAeM (yMeHBmAEM)
B COOTBETCYBMA C BLOPaHHHM maroM. lpeiisraeM mar AaMeHeHns 3adoli-
HOTO XaBJEeHaA P 8 BROHpPATH:
- 0,00 M, ec.m « Hexs - Henm ) 20 (II.3I)
2 0,1 Mia, ecim (Hcks -~ Hom ) 20 (11,32)
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llar navenenud (yBeJnuenyda) IABRISHHNT Y IpheMe Hacoca P Bl

I1D
OUpaeM:
-~ 0,5 M2, ecom ( Heom - H ) 2 50 (I1.33)
-~ 0, Mla, ecomt ( Hen - H ) < 50 (I1.34)

llar nsMeHeHWs JIaBJeHMA N0 CTBONLY CKBAXWIN P XNJg pacyeTa xa-
PAKTEPHCTHK Ta30XUIKOCTHOH cMecyn Budupaetcs pasdsm 0,1 Mia,

Ing HOBOTO SHaveHMNI 3a00HHOTO JISDBJeNHH yeTaHamIupacM MIHIN2JAB-
HOE JaRleHMe Yy npmenma Hacoca, OHO pPaRld: - 3HAUCHMID YKA3aHHOMY
B "hinanxe-sarasze”;

~ 3aTpyOHOMY JaBIEeHM0 TINC IR YBEJAINeHId ITaBJeHuA Vv NpyeMa
HACOCZ, ec/M B "Brauk-samxaze/ e YCTOHEBIMBAETCH MUEVMAIEHOE NEB~
JeHne y Ipuema Hacoca,

IyHaMdec kit yporedd pacCuuTHBael 10 MopMyJe

= Hen - (BPop - Praz A0 °
1y = T (1.3

e faz - IIOTHOCTDL CMECH ¥ IpHeMs HACOCE.

AJTOPATH PACYETA BfRKOCTH BONOHEITSHOA CMBCHU

II.I.7. BazKocTs BOOoHe(THHOLX cMecH paccunrmmaem 1o / I /,
KaK B, 3KOCTh CMECH Da3HOBABKNX RUJID creit (nedry u o). IIpi
3T OM He NpelyCMATPHBASTCSA DIpeIeJeHie BASKOCTH BOLOHEDTAHHX

OMYJIBC VL ‘)% ) VH /‘/__ {ﬁﬁﬁ)"’ Qg’, f/-/ﬁé»’; (II.36)

S = "2‘6/0-"*3 (11.37)

TenpeTHUe CKOt OCHOBOW B34BICHMOCTH HeMOTH OT TeMIeparypH CIy-
XT craenyoues gopuyna, npuseleHnas B / 9/.

{g {52 Ve = £ --/fﬁ’ 7 (II.38)

[Io mRHHHEM RMccJenoBanuit riacToroit Hedrn / 1/, M3BeCTHHM 3Ha-
e 1AM P,,( T ) Xora O B 2-X TOUYKAX IpuBeHeHHOI KpyBoii.
Hx CHCTeMH ypaBHeHWlL

ﬁ D = £ /‘/é /4- (II.39)



onpeyeJifieM 3HadeHus B K H,
Hantpumep, HedTy ByrpeBsTOBCKOTO MeCTOPOXReHMA XapakTepuzykmeiics
TAKMMY 3HQYeHIAMK mamom:%/ 1029 = 19 m.qz/c V,f /50°C = 73 Mmz/c;

3aBACMMOCTE P, (T) BHTYAIUT CJeIyoums 06pasom
9?\/” - II,22 - 4,314 7T ; (II.40)

IT,22
V;,= 1010 X 7430 e (IT1.41)

OnpellendeM Temieparyry Ipueda Hacoca, CUMTad, YTO OHA JyHed~
HO S&BUCHT 0T TAYOMHH CIYCKA

(T. - T
Tnp = TycTee T ~mr yomse) A (IL.42)
Hoxn g

OnpelesiseM CpeIHION TEMIEpPaTyTy B IHTepBaie "VcTbe — IpueM HEw
coca'.

T _ Tng + Tzc'rr,e
Cb 2 (II.43)

1A 3TOTD 3HAUYGHWAA OnpelenAeM BASKOCTD Hednry B IO EMHHX
Tpydax

? 4 Viegr = & - B . (II.44)

T XHOJOIWMSA NONBEeMa BHCOKOBABKYX Hefrelt ¢ nomoupw JUCH n mHa-
THETOHMA B 32TDPYOHOE JNIPOCTPAHCTRO IOOHBANIAX CKBAXRWH pPaCcTBORUTENE -
HalmpJHuTesefl BABKOCTH TPeOyeT pacueTa BA3KOCTH OTKAYMBaEMOH mpo-
myrxuwn /9 /.

B 3TOM ciydee NPMMEHMITI Pe3yuisTarTH nodyuerHme B / I0 /.

PopMyJia I pacveTa BA3IKOCTH BOMOHe()TSHOU ClIECH M PacTBOpUTe~-
JA ¢ U3BECTHOH O0LeMHON KOHUEHTpaliefl n ¥3BECTHOH BA3SKOCTELH

IPMBOIUT CH B BH‘}IE iy 5 T
5} @ = Z‘},ﬁ;///'/‘“a‘?) £ /, (1I.45)

OHa SBJAETCH, DPE3YABTATOM COBMECTHOTO pemeHma ypapH. .3 (II.38)
YDaBHe HUS Q{DF:: Co141(11.46) mis PacTBOpUTENIT C BASKOCTEO Vo, = I0,7

PacueT KOHUEHTpalll pacTBOPHTKIA (IIOHNM3NUTeJd BASKOCTH) OpO-
MCXOIMT B QIy4Yae, ecJM HIpU pacyeTe IIEPBOIO BADHSHTE SKCIJIyaTallyM
ckpaxuiy YICH sarpysxa IIa TOJOBKY OaJAHCHPE TUPEBHCUT IOHYCTHMO e
3HAUEHIES JIJA BRCEX TADMAHTOR KOMIIOHOBKM KOJOHNM HACOCHMX WTaHD U

s BeceX pacnoJgaraenux LICI,




3/

Basx0oCcT®s pacTEODUTENH  (TIOHNBUTENA BASKOCTY) NMPH KO HKDe THHX
pacueTax MAJI ByTpepaTOBCKOID MeCclOopoXumeHus (o0LeXr -~ B~I6) mpuHy—
MRJACE panHoil 2 Mmz/ ¢ T rHTeppase Temmeparyp L02°CT 20°C.

AJTOPUTM PACYURTA YAPAKTEPUCTHK TABOXMIKOCTHOA
CMECU

II.I.8. B 0oCHOBY anropnTMa NOJOXSHH METONMKN DACUETA IBIXE-
HIS TA30KAIKOCTHOW CMECH B BEDNTHRAJBHHX Tpydax 38,1I,16/, unsve-
HEHHHE B COOTBeTCTBME ¢ /2/.

YexonHue JIaHHHE LJA pacueTa:

fpﬁ&, 6; Psad, Pmc, 1O, A, Hcxs, ch,ﬁg_c)ﬂn e7, /ng /"(ﬂ/o// (p)}

Tcxs

VHrepnasa mapieHM OT 3a004 [0 YCTHA CKBAXIIH pa30rBaeM HA papy
Hie y4YyacTKy, BHONpaeMHEe B COOTReTCTBME C n.l.6. Buuuciagem mmmire-
HIle B CepemiHe & -TOI'0 YYACTKA.

OnpenessgeM IVHY OJSMEHTApHOI'0 y4acTKa JU@ra, oTBeYanlymn
JABIEHM0 HE 3TOM YUYACTKE

pr |
/—’ﬁr:/’?p/'/#/,o,,-m J)

(11.47)
Pin= A expl-8P )t cp:+ ML )
//Hyzxﬁfﬂ‘éiéﬁﬁ (L1
Vi = (e (1-4102) 7 [ — 53—
L = P07 P (II.49)

}”‘: _ (ae (- {/-/0&‘] [/"' i e ol Fu (II1.50)
FEY -+ Py
Zée = ﬁ__%‘;/" ’ﬁé——/"o (1L.5T)

) LI.52)

S 2477, (1T, 43)



LAY

TIe Uﬁ. - OTHOCUTEJNbHSH CRODOCTE QCENAHNA BONH B HeTH, NPUIATAas
papuoit 0,I5 w/c

I - muaMerp Judra, paBHHil mMaMeTpy SKCIWIyaTaioHOW KOoJIOHHH
WIY MaMeTyy HONReMHHEX Tpye B BaBUCHMOCTH OT YCIOBMK NBAXSHISL CME-

eu | R
Wé = F4% 0 (IT.54)

ﬁm M? £ //Og *ﬁc:ﬂﬁf)({* Weae * !/—'W%M ;L&Eﬁ | (II.55)

OupenenseMm napameTp PasoHaCHINeHHOCTH

B i bwe_ g, 333 (11
‘T Gne 4 Vri + 015 zgwfxaﬂa TRe = 0,333 (I1.56)

eoom  \Vir < ( §,18.]%° & I o5, 0™ (IT.57)

maye

B - LY Vg
¢ ke T s R AN ——r——— )
/i Vi + §FS Foee + 0,475 Q%?G@? ) (IT.58)

Fley = Frae (4-Pi )+ fre Be- Pe (I1.59)

[forepr ¥a Tpekze ompemesuM mo /%7,

&

Mipm s MM (IT.60)
1,75 #
bp= 0. oz%mm Vi 17, 2£.% 107 1
P oI 4,75 5/11 +m, (| M’j(ﬁf@lﬁ

me K= 2,70 &'ﬁ(wlﬂm?ﬂ} + , 56 (II.62)

Onpenesfﬁem Cpexunil, nPMXOBAMMHCA XA e MIMVIY IAMINI AudTa He
YYACTKS ,ﬂfémepenaﬂ I BleHA

&

& . L
¥ - ? © e (I1.63)

OrpenesdeM JAHY yyactxe mfra Al COOTBETCTEYHIYY SaL2H-
HOMY LEBJeHED P B cepellHe 3TOID YURCTHA:

4 /{j = a4k ;
T E (I1.64)




AJTOPUTM BHBOPA TUIIOPASVEPA HACOCA

TI,I1.9, Vexommnal HEHHHME IJIT pacdeTa ABIANTCA pPes3yJBTaTH
myuxTa II.1.6.

o anroputvy mynkre II1.I.8 or 3%01?111@0 DeBJeHUA N0 JaBJeHUR
y OpueMa Hacoca, pacCulTHBaeM CyMMy /¢ YYACTHOB C IpupalleHneM
IgRIeHNA, onpelensgerx B NyHkre II,1.6%°°

BenuuyHy TUIyCMHH CIYCKa OIpezeJsiseM IO cJiemymen  Qopmysie

L=h :
H =X : roe L = 0 cooTBeTCTHyET
et = “ckB - Z A ,
g Psad ¢ = /- cooTBeTCTEYeT PO

OmperexseM Tarue TeMieparypy HedTeBOIaHOll avecH v IpueMe Ha-
coca, (mo myuxty II,I.7), IIOTHOCTE: Hedrela3oBONAHOL CMECH M IJOT-
HOCTS: XUIKOCTH,

Ho axropumay myxeTa II1,I1.8 or yorra 1o H,, PRCCTITHBREM NAaB-~
JeHne Ha BHEUAE HaC:JE

[

P Bur = Py + Z AP The t.=0 coorpeTcrEyeT Hem=D

¢

o (= - COOTBETCTEyer Hem (11.686)

OnperessgeM IIOTHOCTDH HeQrerasOBONAHON CMECH H& BHKUALS HOCOCSH.

Bonn H,sS  /dpon/ , rume / Hmon/ - mpemesmnas TIySuHa CIYCK
BHODAITHOTO Hacoca, YKa3aHHad B Naclopre Hacoca, TO DaCCYUTHBaeM
BOSMOKMHOCTS OTHAUKK CPEOHECYTOUYHOI'D KOJMYecTBa IVIACTOBOH RUIKD CTH
HaCOCOM,

Mnave nepexomyM R HOBOMY TUIOp&3MEpYy HECOCA U3 TeX, YTO YKa-

38HH B IpanmieHunax, OmpeleJsiaer CpelHion ILIATHOCTEH CMeCH B HaCOCe
I B HACOCHKX TpyoOaXx.

Pl = Bl + P
oo/ s

JD nup */25’{’4_ Jofzf-* | (I1.68)
-

' (I1.87)

Gl —
/

3anaeMcsa Haydosee YOOTDPECGUTENBHOH KOHCTRYKUIMEU KOJOIMH HACH -
HHX WTeHT B Tpyd, fanpmiep uo /4/. B nyuxre IX.I.I0 KoHCcTpyIIms
KOJOHHN HACOCHHX WTAIl' ¥ Tpyo OynmeT YyTOdYHeHa, Hamnumiep, WVIA 14eC-
TopoimeHi MHenposcko~-IoHelKO Brnamuy, Haudniee 4YacTO YioTpediid-~
RTCA cOYeTeard IuaveTpOB WTAHI', npelcTanseHuHe B Tadyuue II,I1, 8.



Taomma I1,1.8

CoorHouwe Al IWI¥H HACOCHHX WTaHT ¢ JuaMeTpaMi

JuameTp lTH : T kY
(yemoBHEE)  + 'y ZIem  y=Iom Z =2am Z = 25m
28 65 35 - -
32 6l 39 - -
38 54 46 - -
43 o4 46 - y
99 - 70 30 -
68 - 70 30 -
03 - - - 100
I20 - - - 100
OupenenanTes LIMHH CTYNEHell KOJMOHHH HACOCHHX WTAaHTD
f = Hen . X /100 (1I.69)
Ly = Hew . ¢/ I00 (II.70)
’{d: Hew- £/ 100 (II.71)
by - Hew ¢ /100 (1I,72)
OmoenenaonTcqa PeC KUNKOCTY B HACOCHHX ThvAaxy
Bo = Fry { Psen - P Je20°, I1,73)
/
HEXONUTCH BeaNYINa YIMIHSHUA HACOCHHX HTAHT
- Pree 17 {:L £ Ly M
A —_— ----------—---—?‘a o+ 7~ \a o’ A ),
f«Z/ ¢ L0 ﬁ,w ;g,uffm. _723“"“, 7{!’6% 7‘2“79 II1.74)
OupenensgeM BeJUIIHY - COCTeBJAWMYN KODOPHIMESHTA HANOJHeHIA

Z yane SABUCANYI OT BeJWYMHH CBOOONHOTO I'a3a B HACOCE IO (QOIMY-
Jam I1.22 - IT.27.

3 naCOOPTHID. 3HAYEHMY 32IAHHOI'D OT BHKE ~KAYBJIHT (radn.II I.3)
K C y49eToM OIPaHMYeHW! Ha LIMHY XOIa M Aucao xavsuul, LOUBeReHHHX
B "Bimnk-zarxasze” u nmacnopre Hacoca, Olpele TieM MUHMMANLHOE ¥ MaK-
CHMAJIEHOE 3HAYEHNA NPOU3BOIMTEILHOCTH HACOCA.

C?rwp;a., = 1,440 » For Sﬁ% hmﬁwﬁg-tb (I1.75)
Quax = 1,40 Fr Sk + max» Pl (II.76)
Bom 0,1 . (Quwn < Wore ¢ Cuox (II.77)
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TO NepedupaeM BCE COBOKYNHOCTHM BHAUEHMA (5 X A R Jii Kasypil mepu
S u » onpegneis.am

- KO9(hpMIMeHT yTentuy, ;110 doprysze II1.2I5

~ KO3(DMIUEHT yILJAMHEHITI KOJIOIIHH H2COCHHX WTaHT W TPYyO IO

gopuyie (IX,I9);
~ KOoo(IIIMEeHT momadl nacoca wo (opaynar 11,13,

OnperessieM Handogee GJOisKoe g HO MeHblee O,
sHadeHue Qu = 1,440 , Ar-Sn R P8P (1I.78)

[IpoBepsaeM, HeT Ji1 BLODAHMHOTO NPEILOYLULI PacyeTaMil panaHTa
srcryarany cxpeximy YUCH ¢ oonnmma, uweM IHCIIMT&E;E)E: 12 JHHOM
mare Qu. EFesm Her, To B cooreercreun ¢ II.I.IOpaccuktrrBaemsnia-
COCHHX HITaHD B TRYC , IJRCIepMMeHTaJBHEE HATPY3XI — B COOTBETCTRUN
¢ ITI.I.1I1,

3aloMUHaeM BapuadT pemuva padoTH CHCTeMH "'MiIacT-Hacoc~-CHBO-
A" .,

YresmuuBaeM Iapaeinie y nprelw B cooTpeTerRin ¢ IILI.6 1
PACCUUTHEAETCA HOBHY BaplanT. larneHIle y NpDIIeMa Hacoca HDHoIoJRach
VBEJANIIBATH, eCJU:

- I KaimOoT0 mopuanrTa QI yBeJmuuBasTed,

~ TosBoJAer /lnon/;

— Pa’3HOCTHE 3Havenll. Kod(MMelTa Nopwl Hacoca Ipl pacueTe
TeKyLSI'0 N NpeIHIVIEID BaplaHTa THIDpasMepa U 3ad0iHOI0 JapnIeHUA
He NpeBHUAeT 3 % OpeuIRUeTd BapuaHTra,

Ecnn 1as BHOPAHHOTO TINIOpasiiepa HacO0Ca BHeYeHKe YH OXA3HBaeTe
CAd MCHBlle, YeM IpY NpepRyieM BapMasTe, TO B COOTBETCTBUU C
I1.1.6 ypesmurypaeM manJeHdHe Vv Iplhela Hacocla, DBOIM Opy aToM He
BHOpaH HE ORVH DapRAHT, TO NHepexonu K JEPyroMy TimopasMey Hacoce
VIZ OTrpaHuJeHl)E C TeMy e HaYaILHHMH YCJOBIAMA Psad, Pnp.

AJTOPATM PACYETA KOHCTPYXIRM HKOJIOHHE HACOCHHX
ITAHT' ¥4 IIOIBEHX TPYD

II.1,.I0. Vcxommne Rammme BAA pacueTs

Pheese & re Mo, $ 1, /9;,7,; . THT Kacoca, T CTARH-
Ke ~KavqasIKII,
U3 maccupa oTpamuueRrult puolpaen OvVepeHOe 3HayeHue copre.
CTaIN ¥ er0 X3PAKTepHCTHUE - /J,;a’ v fuwad. BHOUDAEM OTpPaHNYEHAA
He Dpy30HONBEMHOCTE: CTaHKA~-KauyaJRy K3, nacnopra Miy U3 "DIaHK-38~-

xasa" fwayl, [Mead.
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[IpoBepAETCH 3HAYSHME KO3OIMIMeHTa INIISMAYHOCTH m}, BHYNCJIE HA
HoTo 1o dopvysie IL.1I7 H2 BXOXROEHUe B 00JMAcCTh: JOOYCTHMHX SHaYE-
it o / 12/,

Bony 0,28 < mé?, = 0,4, pexuM HATrDY30K 114 KOJOHHY HACOCHEX
WTaHT CUMTaeTCA HeJOIyCTuMEM. [ID8ToMy ¥ .ATHBaS NOBJICHUE HA IIDH-
eMK HAcoCa, T.e, YIYOJddg Hacac U pacCuiTHpasA WIS HOBOITOC pexuMa
NCXOIHHe IaHHHEe, CHOBA OHpEeleaseM KOo(M@MIMEeHT IMHAMIYHOCTH,

Eoan myo 45, TO TAKOH peXuM TaKXe CYUTAeTCHA HeIOITy CTIIMHM,

B 27T0# cuTyalyy npepraraen UsMeHMTEH TIODE3MED HAcoCca iU 38—
Iapas IaBIeHMe Ha IIpHeMe Hac0dC8 DT MUHIMASIBHO-TOUYCTMmIOID 1 BH—

e ¢ marom Prip.

Pexsm ( 0 < ‘“j £ 0,28) nm (0,4 -fimjfﬂ,%) cyyuTaem o~
7 CTHMEN o

Hs nacrnopTa HacOCOB YUTanTCA HapamMeTpH, XaparTepusyxiye HacoC

- mf? fm,/: S¥o, ﬁ’w X wnss, fw S etury

/

Pacuer npomomum IJd mex BADIAHTOR WTAHT - C IVaMeTPoM, YXa-
3aHHHM B II&CIOPTe HACOCH M cJelylnum Oonbmm InamerpoM (HO 1o
doJee 25 MM).

[IocneROBATEJBHO NPOBOIYEM pacyeT ONHOCTYNIEHUATO , JBYXCTyIleHUYE
qaToll ¥ TPEXCTYIeHUATO! KOJOHH HACOCHHX WTaHD. PacdyeT He OpomOJi-
AoeM, ecJM KOJIOHHA HACOCHHX WPalHl' BHOpala. JT0 NI3BOJALT IMONOH~
paThr MeHee MEeTAaNNOSMKYH KOHCTRYKITIL.

PacyeT OIHO CEWEHLE 70l KOJONHH

d/ [575 d"“/u‘: e+ 420,10'7::17-2&//01,710"5 (II.79)
-5

’ + Y50 He 70
LP@ 4 /'D iaé,uw /)//m ot m_/ (II.80)

gyﬂ; = {02+ Gop ) 02, (II.81)
Bonu 1,25 Gupy = /077 (II.82)

TO PACCUATHBAEM YKCTDEMAJIBHHE HATPY3KW Ha TONOBKY OaJaECHpa I
KPyTsugi MOMCHT,

Jzaue BHIIOVIHAEM pacueT IIA CACIyRHeTo JoNyeTHMMOTO JuaMe Tpa
nacocHEX wranr (1o He 0oJee 25 i),

hanpimep, nas Hacoca HCHZ2-68 nepBuii pacyeT BUMOJMAEM IS HA-
COCHLX MTalll KIaleTpor! 22 1M, BTOpoil -~ 254, A xaa Hacoca HCHZ-83
BlTosiger I pecuer OJHOCTYHEHUATCH ROVIDHHH C JHAMETPOM WraHT Z&md,




3F

Bean yeaonue (II,82) He BHIIOIHAETCS CHOBS, TO BHIOIHAEM DAC™
YeT IBYXCTYNEeHuaTOH KOJOHHH HACOCHHX ILTaHI.

PacueT IByXCTyneHUATOM KOJIOHHH HACOCHHX WTAHT.

Ompemensmem  , _ 7,85 = funa
7,85 (I1.83)

Meuza / Oneay/ B mprepsae /ﬂf)/ /J;aﬁ 3 /6 up/
yepes 5 Mlia omnpeiseJseM KOHCTDYKIMIO KOIOHHH NITAHT,
Brupoasien IWIHY HUXHEK CcTyIeHn

l _ [0’:“&#_7‘ ffm - Pare
1= W, (1160

~ BepXHell CTYyn

{i’ ) Frswrwn (En + ’?J (II1.85)
BHYICIISCM [;,: Hew --'Zh: (I1.86)

eCJH ’Z/ //&PO
a IHayve yBeauyupBaem ,n;mame'rp HNXHeH CTYIeH KOMOHHH HACOCHHX
OTaHT ¥ COOTBETCTRBEIIHD IuaMeTp BepxXilell cryleHn. Hanpimep, mas
Hacoca HCBI-Z8 monycTuMHe IUAMEeTPH WTall HIpEHel cryneHu - I6 u
I9 MM, a BepxHell ~ 19 u 22 Mum COOTBETCTBEHID,

Ompenessem cpelHee, aMIJMTYTHOE I IIpUBeleHHOe HAllpAXSHHUE
IIA HUAXHEH 11 BepxHel CTY[ICHI KOJOHHH HACOCHHX UITAHD:

@f:/ﬁ;f i a'/“ "j-z‘/mw"m»{/-/a‘f (1II.87)
Ve [5% 4 -Hm+ YD 10FW™. § . /_] 0°5 R

~

47701-'-' Walif JZ/H) ﬁf,, y (I, 89) n
bgu w?'*"éaff:'*)*‘““‘/’*ﬂff] e gl
6;,& _[5'}'{‘%‘ /—/m+l/£01’0¥uf""‘n§/»‘/m Zr""‘{,L )/ /D“J(II oI)

67794,: G 0 Oipa ) 02 %}' (I1.92)

Eonn (U;;o,u 6;}“3 < [&;j, BHHD.;H{HEM pacyeT 9KCTPEMAJIBHHX



3¥

HATPY3O0K } MAKCUMAJNBHOTO KPyTfALEeI'0 MOMEHTa; B NPOTUBEOM oIyyas
yBeJIMdBaeM IMaMeTpH CTylUeHeill KOJOHH HACOCHHX WMTaHI B JCIYCTHMHX
nperesax.,

Eoam i1 B 3ToM cJiyd9ae HPOYHOCTH KOJAOHHH HEIOCTATOYHA, TO Ie-

pexomM K pacueTy TPeXCTyIeHUYaTOd KOJOHHH,

PacyeT TPeXCTYIeHUYaTOH KOHCTDPYRIMY KOJOHHH IDOBOMEM NJA Iua-
MeTpoB 16,19,22 1 19,222,250 mu

Mensn oy B mrempare 1,4 /0 4o/ < (Guap < 2,3 /€ Tp/

yepes O Mla , onraieJaen ,I[JIHIE:I cTyneHel:

Ev 7%(-&% -
4= Fruems (e * ’JW (11.93)
j _ [M“ fhf-dww - 74{“’"*"")
“ o Jrun (Cn my ) g (I1I.94)

W? ?:: + pe j (I1.95)

Boau €77 é’zﬂ f;a.//ew TO WIMHY BeDXHell CTYNeHW BHYACISEM

Loz Hen~tr-Cy_ (II.96)

B OpOTUBHOM VIyHae yBeJUudpaeM XMAMeTDN cTyneHell XOIOHHM B JOly-~
CTMMHEX 1peleyax,

OCupelenseM cperHee , aMIUIMTYAHOE ¥ npuBefeHHOe HANPAKEHUE B

HuaHel | Gpe.IIHe.»I i THel c'rynem;{x KOJNONHH H&CDGHI:D;{ HTaH,
.2 Uiha me«
6;;;3 J};‘uf # fDZZ&dsM ﬂ){ﬁmﬂ#—/fﬂ[‘a mm)é_,-#-//* ) {/nl—
+ #)’50 Hﬁ;‘{f f‘z *‘"“f/ i .}..{ Miuuu
M time Eazum (II 97)

6!?,3 [?sng ":/m‘“/wvfoiuf"" 5//1’&;,_, ff"{-ﬂ""é d/um
e

A F v
7 -y V ~ T (II 98)
+ {y aé# 40 ; 6V"7°3 { 65'3) 6\&3;
A% » (II.99)
Pfa, {}m} m[ “‘f) Hew 7//4 gg:m j{/

+ ?é’fO//'fcn -y Ay %m)j*/t? (II.I00)
/

2 Hit




35

0(«% Az - d;mm - <

fo = [57 77— Houw + 420407 w0 S Haw Ay 4, ................__) Y
(

’ﬂfi ildegy /
II,.I0I)
0‘773&: [J‘zﬁ.&* OE:LJ 65.’.2.-')
A

(II.I02)
+ -
= (e G 10
ﬁf’ pPea-g (1. 103)
ﬂ[L

oﬁ',: /@Jﬁﬁb Oay (IT.I05)

[ < -
Ecnn 6-:'79 , VI “fd"’m&'}’jMTD PACCYATHBAEM 3KCTpPE
MAJEBHHE HATDPYSKA Ha IOJOBKY OasaHCHDs ¥ KDPYTAMA MOMEHT.

B IpOTURHOM ChyUae YBeJIUUVBaeM IMaMeTpH CTyNeHeil KOJOHHH
B JOIYCTYMEX npeleaX. Boiall M B 9TOM CJYyYae NMPOYHOCTL KOJDHHH He

IOCTaTOYHA, TO [IEePeXOolyM K pacueTy KOJOHHH WX doJee mpounioff mapx.
orasn mveplelica » Y.

PACUET SKCTPEMAJLHHX HAT'FY30K HA T'ONOBKY BAJAHCHPA
1 MAKCIMAJIBEHQOI'O KPYTARE'O MOMEHTA

I1,I.1I. Jna pacyeTa MakcmBJILHOR HATDYSKM YUMTHBAESM CJeIylilHe
COCTEBJIARNE :

-~ BEC KOJOHHH MTAHI B XumkocT¥ Pm, H ;

- BEC KUIKOCTH B NONbeMHHX Tpydax Pk, H ;

-~ CIJI8 TpeHus WTAHr O NodbeMuHue TpyoH Prp., H
- QWA WIYHXepa Hacoca 0 CTeH M ywimminpa Prp, H

-~ OWI8 TPRHMA WLTAHI' N DBEAXeHMM B BAZKOE suuxocry Prp, H;
~ OIA MHEPUMY ROJOHMH wraHr Pun, H;

- BHODALMOHHARA HArpyawke Pe, H;

Puak = Py Pm +PTp +PrDp # Prp + Pun + Ps; {11, 106)

PusH = Pu + Prp - Prp -Pr - Pn; {TI.Iﬂ'?)

I'e COCTARJANIENAEe HAT[Y3KA DACCUMTHEANTCA CJAe LM odpaaom:
Px = PH { Poux - Pop) (11,102}



Y0

/DT
P =éﬁfm{/"§ob%m[,b+£3m é’_g) /‘/-— ’%;?,, (II.109)
Prp =2,452 + du (II.II0)
PI'p = 0, 02 . Puo (II. III)

K3
Prp = 0,668+ Aflyxets® K1t fhane (2 ot Mhane jj’?fO"‘%; (I1.II2)

rie Myiner Mase r filzp~ CHEIHAT IMHAVAYECKAS BABKOCTE MO JJNIHS
CTyIeHell KOJOHHH HACOCHHX WTAaHD, paccuuTHBasmad B m,1.7 1 KI’K.'Z*

Hg, - KO3OMIMEHTH , XapaKrrepnayole pasMep KOJBIeBOr'0 3a30pa
MEXIY WTaHTaMt N NOLBeMHEMNM Tpydanmiu.

G ) -1 f gﬂﬁz[/;%:/{/é
Kp= :
C L )1 e o e o1 [ o en )

rae I = Irer

Pp = Px- /MY I[—;IJS’ZEF (II.II5)

e ,/ paccuntmmaem uo Gopmyae (II1.I5) . 8 /g PRCONTHBAEM IO
gopvyae (II.I7) “

Mip =30 @ + 0,24 &  (Puax -Prmm ) ) (I5) (II.II6)

HopwanrsHad padoTa CTaHKA-KaYalRl YIAOBIETBODAET YCIOBMD
( Pu” Prp+ Prp+Prp+ Prp ) # ( Puak < Pwak § n (MMar <
MMaK) (II.II7)

Fcumi yoroswe Pm.” Prp + Prp + Prp He BHIOAHAETCA, TO HEOOXO-
MO HIepeliTi & cJelylueMy IMaMeTpy Hacoca,
Ec/v He BHRo/MseTCA yesomre (Hvar < Pmk ) 1 (Mvan «CZN-&.MR_],
T0 HeoOXommio nepeliru k GoJlee HpoyHO# cramy m3 mmemmixes B HITY
¥ YKasaHHHX B IpIMedarud X bBiaaux-s3axasys

Ecxy pacuer BHIOIHASTCH IV CKBAKMHN C &HOMAJIRHO-BHCOKOBA3KOH
nedrrio (T.e, xoodbrunenty B n H zapucrMOOTH VH = QH (T) uyie-
BHE,TO DPY HEBHIGIHEHHM [IA BCEX 3HAUSHUI TUIIOPA3MEPOB HACOCOB M
Mapok crajsell yorosua II,I117, paccuurTHBaeM pexiM padoTH CKBAXUHH,
odopynosaxHoil JIICH ¢ ywerom nognmea 5,10,15,20 - nponmenTos pacrso
PETENIA C OTKRaYEBaeMOd EMIKOCTH,

Ecnu yeoorre I1.II7 BHnouindeTcd, TO pACIMTAHHRI BAPUAHT-CTPO-
K8 RHXONHOTO HoxkyMmenta uo domse radxa., I1l.2.1 sanoumiaeM n pacger
POXSTCA I CISNYRINeld0 SHAUeHHA 3ad0iMory IRRIEHKS B COOTBETCT-~
puE ¢ II.1.6.




PACYET INUMHK YTSEEAEHHOIO HMBA HKOJIOHHH
HACOCHLI WTAHT

I11.1.12, PacueT OpOM3BONMTCS B COOTBETCTBMU C METOXMKOL/8/
[lepena)y JawneHus B HATHETATEJNHHOM KilallaHe onpelesercs HopMyJoi
I1.22.

Bec"raxesnoro Husa" NDUHAT DABHHM CUJE CONPOTURIEHHAA B HA-
THETATEJRHOM KJANAHE

PYT = FM W .IO'6 (II.II8)

LomHs Rspredoro HuU3&" pacCUYUTHBAETCA IS WMTE8HD nuale TPOM
25 MM

P
!T
= TAI.0 (II.1I9)

AJITOPMTY BHBOPA (ITIMAJNBHOI'O BAPVAHTA
PABOTH CHCTEMH "IIACT-HACOC-CKHBARIUHA™

II1.1,1I3. Pacyer nJs KaxIolo BADMAHTA, OIpeleNaeMOT0 B ITODAL-
Ke 3HAYEMOCTH Ipyd Nepedope 3H2YeHUN Psad.' Pnp.' TIopasiiep Ha-
coca, Mapka CTany KOJOHHH IITEHI, 3aKauiBaeTcd, eClM DPEeXIM OXKCI-
Jyaranuy cxsexyuy (YICH) n ROHCTOYHKIM KONOHHH NTAHT ¥ TDYyS BH-
GpaHH,

Chaeryiuuil papwasT oTaAMUASTCA OT NDeJHAVIETO SHAYEHNEM Paag
Win, MHaue, () X ~ BEJUUWIHON NPUTOKA RUTKOCTH R CHRAXNHE,

HacTosuuit anropuTM IIO3BOJAST HepeCpaTh BADUEHTH WA OO0
TRIOpasMepa Hacoca OO0 Tex [Iop, MOKA 3TOT Hacoca odecliieuiBaeT
CYTOUHHE OTOOD RNEKOCTM II0 BAPUAHTEM, M VI HUX pACCUYMTHRAETCH
KOHCTPYHRINA HACOCHHX WTAHT ¥ NONBEeMHHX Tpyo. MHauve, HeoOXOIHM
nepeffTH R BHOOPY HOBOI'O THUIIOpAZMEpa HACOCA, YHKA3ESHHOI'D B OIDaARM=-
YeHUAX, PacueT nJg HOBOI'O TUIIOpa3Mepa HacOca HadyyHaeTCsa ¢ BaApU~
aHTa, Ipu KOTOPOM He YJIAJIOCh IToAo0paTh NpeIHIVIMI HACOC WIH KOH-
CTDYHUIMO KONOHHH HACOCHHX WTaHT,

AJTOPUTM COXpBHAETCHS MOCJeIHHUI BApHMAHT pacvyeTa, TO-6CTh
BANKAHT ¢ MAKCUMBORHHM 3HAYeHMEM (Q X, AATODATIA H[2JyCUMATpMBAET
BHXO,H M3 pacyerToB C MpUMEUYSHHAMM, KOTOPHE OJLACHAWT HDEYAHY OT-
CYTCTBUA DeKOMeHJAIMY C OTVHMYHEM OT (aKTHYeCKOID pexitioM pedori.

Bcau BCEe TUNOLASMEDE HACOCOB K3 OrUpaHmYeHWd nepedpatu, K AR
BCEeX HUX pacyeTHHYE CYTOYHH@# 0Td0D HO npenturaeT GaKTuueckult, 1o
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B BHXAIHOM NOKYMEHTe [0 3TOH CKBakHHE CJIenyeT COeJaTh OpiMevaHre
"ONTMMaJIEHHE peXm , OTGOp OTpaHyyeH BO3MORHOCTAMA {IDeIOXSHHHX
JUCI".

Bciam Bce THOOpPASMepH HACOCO® M BCe MADKN cTajieil N3 Or'DaHKYe
HUM nmepeCpaHH U JJIA HUX He YIRJOCH MOHOODATH KOJMOHHY HACOCHHX
ITaHTr ¥ Tpyd, TO B BHXOOHOM NOKYMEHTEe IO 3T0H CKBaAUHE CJeIyer
cleylaThk nprMevyaHue " ONTHMAJILHHIT pefM’. OTO0D OTpaHMYEH HPOUYHO-
CTHE ' LepfaraeM'x Mapox craneff, Ec/ BCe TUIIODas3MepH HACOCORB X
BCE MADKHN craJyielf U3 orpaHuveHu#t nepeOpaHn, ¥ JJS BHOPAHHHX Bapy-
auTor JICH oxa3a/uch 38BHIEHHHMY, MaKCUMAJIBHAA HATpy3Ka HE TONOR-
Ky Canancnpa P, WM MAECHMAJBHHE KDY TAIMY MoMeHT M., MBIV
X 3HAYeHWs W3 OoTpaHWyeHml, yxasaHHHX B viaHK-3amasze", TO B BH-
XOMHOM HOKYMEHTEe CJelyeT CHeJHTh npuMedanue "ONTHUMANFHHI peXim.
OT6op OorpaHHYeH T'PY30IONBEMHOCTHI CTAHKA--KavyanKR",

Ecom parTHYecKkoe 3adofiHoe pmaBiIeHNe TaKOPO, UYTO YBEMUABRATH
maJiee JeOpeccurn Ha IJECT HEBOBSMOEKHO NMA~-32 HADYIPHNA YCJOBAE
Psg’d <  Puy, TO B BHXOTHOM JOKyMeHTE C(TENyeT CHeJATh NpHeya-
Hie "ONTUMaJBHEA peXmM, 0TCop OrpaHM9eH LDHTOLOM Ma IJAcT .

BHXODHOII HOKYMEHT npercTaBisgeTcs Tadmmieii 11.2.I1.
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