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BBE/IEHHE

B mucuumnimnae «OOcCiyXHBaHUE M SKCIUTyaTalMsl TEXHOJIOTUYECKOTO
00OpyIOBaHUs»  PacCMaTpUBAETCS  KOMIUIEKC  CPEJICTB, METOJOB U
TEXHOJIOTUH CTPOUTENIBCTBA, HKCIUTyaTallUd U PEMOHTAa OOBEKTOB TPAHCIIOP-
Ta U XpaHeHus HedTu u raza. [Ipu 3TOM HEOOXOAMMO pemIaTh BOIPOCH! pa3-
pabOTKM M JKCIUIyaTallud 3KOHOMHYECKH J(PPEKTUBHBIX U 3KOJOTHUYECKU
0€30IacHBIX CUCTEM TPAHCIIOPTA U XPaHEHHUS YTIIEBOJOPOIHOTO ChIPbS.

BrimonHeHne MHIMBUAYAIbHOTO 3aJaHUs IPEAIoJaracT TEXHOJOTu4e-
CKUHM pacdyeT MarucTpajbHOro HerenpoBoja (OnpenesaeHue TOIIINHbBI CTEH-
KM He(TernpoBoAa, THAPABIMYECKUN pacueT, Moa00p HACOCHO-CHIIOBOTO
000pyZI0BaHUs, ONpE/EICHNEe YMClla HACOCHBIX CTAaHLMN M paccTaHOBKA HX
0 Tpacce HeTENPOBOA), a TAKXKE pacyeT Mokas3aresied 00beMOB IPOU3BO/I-
CTBa U (PMHAHCOBBIE MTOKA3ATEIH.

[TpunoxeHuss METOAUYECKOTO PYKOBOJCTBA COJEp’KaT BCIO HEOOXOJU-
MYIO JJisl BBITIOJHEHHUS pacueTHOW paboThl CIIPaBOYHYIO MH(OPMAIUIO, TIPH-
BEICHbI OCHOBHBIE MOHATHS, Kacaloluecs: He(PTEpPOBOAOB, a TAKKE MOJIHBIN
npuMep pacuera. ['paduueckyro yacTh 3afaHUsi HEOOXOJUMO BBINOJHSATH B
rpau4eckoM pelakTope WM Ha MUJUIUMETPOBKE.

CTyneHT BBIIOJHSET TOT BapUAaHT WHAMBUIYAIbHOTO 3a/1aHUs, HOMEP
KOTOPOTO COOTBETCTBYET MOCJIEIHUM JIBYM HH(pam ero 3aueTHON KHUKKH.

1. OCHOBHBIE [TOHATUA

e  BHTII — Be1oMCTBEHHBIE HOPMBI TEXHOJIOTHYECKOTO MTPOEKTUPOBAHUS.

e TmapaBnuyeckuid yKJOH [ — 3TO Oe3pa3MepHas BEJIMYMHA, XapaKTe-
pu3ylolas NOTEPI0 Haropa Ha TPEHUE Ha €AUHUIIE JUIMHBI TPyOOIpOBO-
na.

e TonoBnas nHacocHasi cranuusi (I'TIC) — HayanpHast HAaCOCHAsI CTAHLIMS
He(TErnpoBoJa C €MKOCThIO, OCYUIECTBIISIFOLIAS ONEpALlMK IO MPUEMY
HeTH ¢ HEPTEHPOMBICIOBBIX MPENNPUATHI sl JaidbHEeHIIed TpaHc-
MOPTUPOBKU MarucTpaibHOMY HEPTEIPOBOAY.

e Jlmamerp TPYOBI YCJOBHBIA — YCTAHOBIICHHBI HOPMAaTUBaMU P Y-
cell, KaKJJOMY M3 KOTOPBIX COOTBETCTBYET (haKTUUECKUN JUAMETp Tpy-
Ob1; (Hanpumep, ycnoBHbIH — 1200 MM, dakTuueckuii — 1220 mm).

e JIuHamu4ecKasi BA3KOCTb — CBOMCTBO XWJIKOCTH WJIM ra3a OKa3bIBaTh
CONPOTHUBIICHUE TEPEMEIICHUI0 OJHUX €€ YaCTULl OTHOCUTENBHO IpPY-
rux. s XapakTepuCTHUKU 3TUX CHIJI UCTONb3yeTcsl KOG UIUEHT u-
HAMHYECKOM BS3KOCTH. 3a €AUHUIY ITUHAMUYECKOM BA3KOCTU MPUHAT
nackanb-cekynaa (Ila-c), T.e. BA3KOCTh TaKOH KUIKOCTH, B KO-



Topoit Ha | M’ MOBEPXHOCTH CIOS ACHCTBYET CHIIA, PaBHAS OJHOMY
HBIOTOHY, €CJIM CKOPOCTh MEXIY CJIOSIMH Ha PACCTOSIHUHU | CM U3MEHs-
ercst Ha 1 cM/c. XKuakocts ¢ BszkocThio 1 Ila'c OTHOCHTCS K YMCITY BBI-
COKOBsi3kMX. B HeTsiHOM ferne, Tak e Kak U B TUAPOTECOJIOTHH U Psijie
Ipyrux obnacTeil HaAyKM W TEXHUKH, I yJ00CTBa MPHUHSITO IMOJB30-
BaThCs enuHulen Bsskoctu B 1000 pa3 menbieit — mlla-c.

KaBuramusi — oOpa3oBaHue B KHIAKOCTH TOJIOCTEH (KaBUTAITMOHHBIX
My3bIPHKOB, WJIM KaBEPH), 3aMOJHEHHBIX Ta30M, MAPOM HIIM UX CMECHIO.
KaBuranust BO3HHKaeT B pe3yibTaTE MECTHOIO MOHM>KECHUS ABJICHUS B
xuakoctu. [lepemeniasch ¢ MOTOKOM B 001acTh ¢ 0o0Jiee BHICOKUM JaB-
JIEHWEM WJIM BO BpEMs MOJIYNIEPUOJAA CHKATHSI, KABUTALIMOHHBINA ITy3bIPEK
3aXJIONBIBAETCS, U3JTydasi IPU 3TOM YAAPHYIO BOJIHY.

KunemaTn4ueckasi BA3KOCTb — OTHOIICHUE JUHAMUYECKOW BA3KOCTU K
IJIOTHOCTHU CPEJIBL.

JIlynuHr — y4acTok JUHEHHON YacTu HePTENpoOBO/a, MPOIOKEHHBIN Ta-
pajuIeIbHO OCHOBHOMY ISl YBEJIMUEHHUS MIPOITYCKHOM CIIOCOOHOCTH.
MarucrpajnbHasa HacocHas cranmusi (MHC) — xoMIieke TeXHOJIOTH-
YECKOro 00OpYJOBaHUS, OCYIICCTBISIONMIUM TMOBBIIICHUE [IaBJICHUS B
MarucTpajibHOM TPYOOIPOBOJI€ C MOMOIIBI0 MAaruCTPaIbHBIX HACOCHBIX
arperaros.

Maructpanabnblii HedrenpoBoa (MHII) — unxxeHepHoe coopykeHue,
COCTOSIIIIEE M3 TPYOONPOBOAOB C apMaTypod M CBS3aHHBIX C HUMU
HeTenepeKkauynBarONIMX CTAHIMKM, XpaHWINIL, HEYTU U APYTUX TEXHO-
JIOTUYECKUX OOBEKTOB, 0OECIEUMBAIOIIMX MPUEMKY, TPAHCIIOPTUPOBKY,
caady HepTH MOTpeOUTENSIM, I TIEPEBAJIKY Ha JPYro BUJ TPaHCHOP-
Ta.

HedrenpoBoa — coopyxkeHue u3 TpyO, COCIMHUTENBHBIX JeTalled U
apMaTtypbl JJis IepeKayku He)TH HA pacCTOSTHUE.

HedrenpoBox OCHOBHOM (OCHOBHAsI HHMTKA) — OJHOHUTOYHBIN
HedTernpoBo, coenunstonuii rojgoBayto HIIC u koHEYHBIH MyHKT Ma-
TUCTPAIBHOTO HEPTEIIPOBOIA.

HedrenpoBoa MarucrpajbHbIii — UHKEHEPHOE COOPYKEHHUE, COCTOSI-
ee U3 MOA3EMHBIX, MOJABOAHBIX, HA3EMHBIX M HAJI3EMHBIX TPYOOIPOBO-
JIOB M CBSI3AHHBIX C HUMHU HACOCHBIX CTAHIUH, XpaHWIHIL HeDTH U apy-
IMX TEXHOJIOTUYECKUX OOBEKTOB, 00ECIEUMBAIOIIEE TPAHCIOPTHUPOBKY,
MPUEMKY, cady HePTH MOTPEOUTENSIM WM TEPEBAJIKy Ha JAPYrodl BUJ
TPaHCHOPTA.

Hanop KUAKOCTHM — JMHEWHAS BEJIMYMHA, BBIPAKAIOMIAS YACIBbHYIO
(OTHECEHHYIO K €IMHUIIE BECa) PHEPTUI0 MOTOKA KUIKOCTH B JAHHOM
TOYKe (M).


http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80
http://ru.wikipedia.org/wiki/%D0%A3%D0%B4%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D0%B2%D0%BE%D0%BB%D0%BD%D0%B0

Hacoc — yctpoiicTBO (ruapaBiuyeckas MalluHa) JJIs HAllOPHOIO Iepe-
MEIICHHS JKUJKOCTU B pe3yJbTaTe COOOIEHHs €W BHEIIHEH JHEepruu
(mOTeHIMATBHOM ¥ KHHETUYECKOM ).

HedrenepekayuBawmass CTaHOUA — KOMIUIEKC COOPYXEHUH U
YCTPOUCTB JJIs TpUeMa M TepeKadyku He(pTH HACOCHBIMU yCTAaHOBKAMHU
10 MarucTpaJbHOMY HEPTENPOBOY.

IoanopHasi HACOCHAsA — KOMIUJIEKC TEXHOJOTUYECKOTO 000pYyI0BaHUS,
oOecreynBaroii 6e3KaBUTAIMOHHYIO pabOTy MarucTpajbHBIX HacocC-
HBIX arperaTos.

IIponyckHasi cnocOOHOCTh — PACYCTHOE KOJMUECTBO He(TH, KOTOpOE
MOXET MPOMYCTUTh HE(TENPOBOA B €AUHUILY BPEMEHH MPU 3aJaHHBIX
napameTpax He(TH, ¢ YUETOM YCTaHOBJIEHHOTO OOOPYAOBAHHSA U HECY-
el crocoOHOCTH TPyOOIPOBO/IA.

Pabouasi Touka cucTeMbl, COCTOSIIEH M3 HECKOJIBKHX HACOCOB U HeE-
CKOJIBKUX TpPYyOOIIPOBOJIOB — TOYKA MEpPECEYCHHs] CyMMapHOH O—H
XapaKTEPUCTUKU BCEX HACOCOB C CYMMapHOW QO-H XapaKTepUCTHKOM
BCEX TPYOOIPOBOIOB.

Pacxoa (moaava) :KHAKOCTH — 00bEM KHUIKOCTH, MpOTEKarolel Jepe3
CeueHue B eIMHMUILY BpeMeHH (M/C).

Potop — Bpamaromiascst AeTajib MAllIMHBI, PACON0KEHHAsI BHYTPH CTa-
TOpa (HENOJIBU)KHASL YacTh MAIlIMHBI POTOPHOT'O THIIA).



2. 3AIAHUE

Brimonnure texnonorndeckud pacuer MHII, pacueTr OCHOBHBIX mapa-
METpOB HE(PTAHBIX MaructpaibHbix (TMna HM) u moAmopHsIX HAcocoB, Te-
pecdeT MX XapaKTepUCTHK C BOJbI Ha BS3KYI0 HE(Th, ONPEACIIUTE YHCIIO
HacocHbix ctanuuii (HC), paccraBbre HC BAonb (hUKCHpOBaHHOI Tpacchl
TpyOOIlpoBO/a Il YCIOBUM CBOETO BapHaHTa, pPAacCUUTAMTE MOKa3aTelu
00BEMOB MPOM3BOJCTBA, a TaK)Ke (PMHAHCOBBIC TMOKA3ATENH, XapaKTEPU3YIO-
M€ MPOU3BOICTBEHHO-X03AMCTBEHHYIO JICATEIBHOCTD MPEINPUSITHSL.

CTyneHT BBINIOJHSAET TOT BapHaHT 3aJlaHus, HOMEpP KOTOPOro COOTBET-
CTBYET MOCJICTHUM JIBYM IH(pPaM €ro 3a4eTHOW KHIKKH. VICXOMHbIE TaHHBIC
JUIsl pacueTta mpuBeeHsl B Tadbnuie 3.1, 3.2, 3.3.

Tab6munia 3.1
Hcxonnbie nanHble 111 TEXHOJIOTHYECKOTO pacyeTa MHIT
NeBapu- | lows | per= P20, | Her= Moo, Gy, L,xm | n,| AZ Yucio
aHTa °C KT/M° Mmlla-c MJTH M HIIC
T/TOx

1 2 3 4 5 6 7 8 9
01 250 | 720 50 0,7 450 | 1| 450 | > .
02 -45 | 725 55 1,0 500 | 1| 500 | >p.
03 -4,0 730 60 1,5 550 1 550 > Mye
04 -3,5 735 65 2,0 600 1 600 > Nye
05 -3,0 740 70 2,5 650 2 650 > Mye
06 -2,5 745 75 3,0 700 2 700 > Aye
07 =20 | 750 80 3,5 750 | 2| 750 | >m.
08 “15 | 755 85 40 800 | 2| 800 | >n
09 -1,0 760 90 5,0 850 2 850 > Mye
10 10,5 875 205 70 2000 4 | 2000 < Mye
11 0,0 770 100 7,0 950 2 950 < Mye
12 0,5 775 105 8,0 1000 2 | 1000 < Mye
13 1,0 780 110 10,0 1050 3 1050 < Mye
14 1,5 785 115 11,0 1100 3 1100 < Aye
15 2,0 790 120 12,0 1150 | 3 | 1150 | <ny
16 2,5 795 125 14,0 1200 | 3 | 1200 | <pye
17 3,0 800 130 16,0 1250 3 | 1250 < ye
18 3,5 805 135 18,0 1300 3 1300 < Mye
19 4,0 810 140 20,0 1350 3 | 1350 < Mye
20 4,5 815 145 22,0 1400 3 1400 > Aye
21 5,0 820 150 24,0 1450 | 3 | 1450 | > p,.
22 5,5 825 155 26,0 1500 3 | 1500 > Nye




[Iponomxkenue Tadi. 3.1

23 6,0 830 160 30,0 1550 3 | 1550 > Mue
24 6,5 835 165 32,0 1600 4 | 1600 > Nye
25 7,0 840 170 34 1650 4 | 1650 > Mue
26 7,5 845 175 36 1700 4 | 1700 < Nye
27 8,0 850 180 42 1750 4 | 1750 < Nye
28 8,5 855 185 46 1800 4 | 1800 > Mue
29 9,0 860 190 50 1850 4 | 1850 > Nye
30 9,5 865 195 55 1900 4 | 1900 < Nye
31 10,0 | 870 200 60 1950 4 | 1950 > Niye

*HpnMeanne. tan, °C — CpenHeB3BelIeHHasl TeMIepaTypa rnepeKkaunBaeMon
no MHII wedtu; per, KT/M° | Uer, MIIa'c — COOTBETCTBEHHO MIIOTHOCTh U AUHAMMU-
Yyeckasi BSI3KOCTh HE()TU B CTAaHJAPTHBIX YCIOBUAX (HOPMAJIbHOM aTMOC(hEpHOM
nasnenun P.. = 0,1MIla = latm = 1xr/cm® temreparype f.r = 20 °C); Gy, MIIH T
He(TH B TOJ — 3TO TUTAHOBOE 3aJIaHME Ha MEPEKAYKY UM TPY30MOTOK B HEPTEIPO-
Boje; L, kM — npoTshbkeHHOCTh MHIT (reomerpuueckas ammmaa MHIT); n, — koaude-
CTBO JKCIUTyaTallHOHHBIX YY4aCTKOB, Ha KOTOpBIe AenuTcs Tpacca MHIT;, AZ = (Z; -
Z4), M — Pa3HOCTh BBICOTHBIX OTMETOK KOHEYHOTro Z; (pe3epByapsl HedTemnepepa-
OaThIBAIOIIETO 3aBOJA WM HE()TEHATHMBHOTO TEPMHHAJA) U HAYAIBHOTO Z; (TOJIOB-
Hasi HeprenepekaunBaroas ctanmus) myHkToB MHII. 3Hak «> nye» — npu BIMOJ-
HEHHUM pacyeTa YMCJIO HACOCHBIX CTaHIUW OKPYIJIUTHh B OOJBIIYIO CTOPOHY; 3HAK
«< ye» — YUCIIO HACOCHBIX CTAHIIUN OKPYTIUTH B OOJIBIITYIO CTOPOHY.

Tabmuma 3.2
sk
Hcxonnble qaHHbIe A1 MOCTPOCHUS POl Tpacchl HedTenmpoBoaa

Bapuant 1 2
Paccrosinue 0 50 100 150 200 250 300 350 400 450 500
[, kM

OrMeTKa Z;, 50,0 125,0 | 187,5 | 250,0 | 287,5 | 275,0 | 250,0 | 300,0 | 375,0 | 500,0 | 550,0
M

Bapuant 3 4 5 6 7 8 9 11 12 13

Paccrognue | 550 600 650 700 750 800 850 900 950 1000 | 1050
[, xm

OTMmeTKa z;, 600,0 [ 650,0 | 700,0 | 750,0 | 800,0 | 850,0 [ 900,0 | 950 1000 | 1050 | 600,0
M




[Iponomxkenue Tadi. 3.2

Bapuant 14 15 16 17 18 19 20 21 22 23 24
Paccrosnaue | 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600
[, km

Otmetka z;, | 1150,0 | 1200,0 | 1250,0 | 1300,0 | 1350,0 | 1400,0 | 1450,0 | 1500,0 | 1550,0 | 1600,0 | 1650,0
M

Bapuanr 25 26 27 28 29 30 31

Paccrosnaue | 1650 1700 1750 1800 1850 1900 1950

[, kxm

Otmetka z;, | 1700,0 | 1750,0 | 1800,0 | 1850 1900 1950 | 2000,0

M

Hk

IIpumeyanne. /s moctpoeHus: npoduiis Tpacchl He(TEPOBOAA TSI KOHKPET-
HOTO BapWaHTa HWCIOJB3YHTEe 3HAYCHHUS PACCTOSIHUNA [ M OTMETOK z; OT Hadania
He(renpoBoaa /=0 10 0603HaYEHUS COOTBETCTBYIOLIETO BAPUAHTA.

Tabmumna 3.3

NETL
I/ICXOI[HBIC JAaHHBIC A pacdCTa TCXHUKO-9KOHOMHNYCCKUX ITOKA3aTCIICHU

Bapuant Tapud (T), py6./100 | Ilepekauka neptu (ITn),
T'KM TBIC. T
1 7,45 15 450,9
2 8,09 22 033,2
3 9,42 20 560.,4
4 13,56 38 776,4
5 10,99 29 655,2
6 10,43 53099,1
7 11,98 18 444,3
8 13,11 19 078,4
9 11,07 35099,5
10 19,36 56 043,2
11 24,76 32 006,0
12 13,31 28 887,0
13 7,45 34 788.9
14 8,09 15 900,5
15 9,42 17 885,4
16 13,56 19 066,5
17 10,99 22 8774
18 10,43 31 009,5
19 11,98 23 5684
20 13,11 16 345,4




[Ipogomxkenue Tadd. 3.3

Bapuant Tapud (T), py6./100 | Ilepexauka nedru (ITn),
T KM TBIC. T
21 11,07 44 789,5
22 19,36 40 344,3
23 24,776 322228
24 13,31 19 076,5
25 7,45 20 555,7
26 8,09 34 789,0
27 9,42 49 786,8
28 13,56 18 678,6
29 10,99 32 566,4
30 10,43 67 899,5
31 11,98 65 786,2

skck
IIpumeuyanme. 3HaueHuE MPOTHKEHHOCTH He(TEIPOBOa B3sTh 13 Tabm 3.1.

3. PACYHET OCHOBHOI'O MATMICTPAJIBHOI'O HACOCA

3.1. B cooTBeTcTBUM € 3aaHHOI mpomnyckHoW criocoOHocThio MHII Gy
no tabiu. 4.1 BeIOEpUTE €r0 OPUEHTHUPOBOUYHBIE MApAMETPbl: HAPYKHBII 1na-
MeTp Dy U TOIyCTUMOE JABIEHUE Pron, ONPEAEIIAEMOE U3 YCIOBUI IPOYHO-
CTU TpyO 1 3anopHoi apmarypst MHIL.

Tabmuma 4.1
OpuentupoBounsie napamerpsl MHII
[TpomyckHnas crioco6- HuameTtp JomycTtumoe naBieHue
HOCTb (IPy30MOTOK) HapyKHbIN Pon, MIla
G, MJIH T/TOZ Dy, MM
0,7-1,2 219 9,8
1,1-1,8 273 8,3
1,6 -24 325 7,4
2,2-34 377 6,4
32-44 426 6,4
4,0-9,0 530 6,3
7,0-13,0 630 6,2
11,0 - 19,0 720 6,1
15,0 —27,0 820 6,0
23,0 — 50,0 1020 5,9
41,0 -78,0 1220 5,8

3.2. PykoBoACTBYSICh JTaHHBIMU TaOI.
4.2 m BBIOpAHHBIMU 3HAYEHUSIMH Dy U Py,
ONPEACIUTE PACUETHYIO TOJIIHNHY CTEHKH,



riae Op = Oyp— HOPMATHBHOE (NPEIETBLHOE) CONPOTHBIICHUE METAJlIA TPYObI

U CBApHBIX COEIMHEHUI Ha pa3phiB (BPEMEHHOE COMPOTUBIICHUE Ha Pa3pbiB),
MIla (mpuaumaetcs mo tadm. I[11.1 u I11.2 Ipunoxenwus 1);

K, ,— K03 HUUKEHT yCIOBHH paboThl TPYOONPOBOIA, 3aBUCSIIUN COTTACHO
CHulI 2.05.06 — 85* MaructpaibHbie TpyOOIPOBOABI OT KaTErOpuu Tpyoo-
MpOBO/Ia M €ro ydacTka (MPUHUMAETCS CTYACHTOM CaMOCTOSITENFHO, TaOl.

4.2).

Tabnuma 4.2
Kareropus B I 11 111 IV
Kosdpuument 0,6 0,75 0,75 0,9 0,9
ycIoBUil paboThI
TpyOOIIpOBOAA
KY~p-
IIpumeyanmue.

> Juist 00BIYHOM JMHeiiHOI YacTr ipu Dy > 700 My, K ;= 0,9, a ipu mpokIajke 1o

TEPPUTOPUH PACIPOCTPAHEHHSI BEHHOMEP3IIBIX TPYHTOB Ky.p.: 0,75;

> 151 0c000 OTBETCTBEHHBIX Y4aCTKOB (HepCXOI[BI qgepe3 CyAOXOOAHBbIC PCKU C Dy >
1000 ) K, o = 0.6.




— KO3(pGUIIMEHT HAASKHOCTH [0 MaTepualy, YYUTHIBAIOIIMA KadeCTBO
Marepuana TpyO C y4ETOM peajbHOM TEXHOJIOTMM WX HW3TOTOBIICHHMS, JOIMYC-
KOB Ha TOJIIMHY CTEHKH, CTETIEHH KOHTPOJIA CBapHbBIX COCTUHEHWH (MpUHU-
maetcs no 1adi. [11.1 u I11.2 [Ipunoxenus 1);

— k03¢ (UIUEHT HAACKHOCTH, YUUTHIBAIONIMA BHYTPEHHEE NaBiieHUE P,
IMaMeTp TPyOOIpoBoOJIa U €ro HazHaueHue (MpuHUMaeTcs 1o Tad. 4.3).

Taomuna 4.3
Koaddunment HageKHOCTH 110 Ha3HAYEHHUIO TPyOOIpoBoaa
YcnoBHBIM I"azompoBoibI Hedre- u
JUaMETp Tpy- P<54 54<P<74 |74<P<98 | HedTenpomykro-
OompoBoaa MIla MIla MIla MIPOBO/IBI
Dy, MM
500 u meHee 1 1 1 1
600 - 1000 1 1 1,05
1200 1,05 1,05 1,1 1,05
1400 1,05 1,1 1,15 -
3.3. Onpenenute BHYTPEHHHUM TuaMeTp TpyOonpoBoia  , MM:
4.3)

3.4. Onpenenute MWIOTHOCTh NEpeKaunBaeMoOr HEPTH D TIPH 3aaHHOI

temneparype B coorBetcTBuM ¢ P/ 153 — 39 — 019 — 37 MeTtoauueckue yka-
3aHUS TIO0 OTPEACIICHUI0 TEXHOJOTHYECKUX TOTEph HE(DTH HA MPEIPHUITUIX
He(TAHBIX KoMmaHuil PO, kr/m’:

Tabnuua 4.4
Temneparypnast monpaska Ha TUIOTHOCTh HeTH
[110THOCTS Per, Temneparyps. IT10THOCTD Ocr, Temneparyps.
Kr/M° HIOTIPaBKa Kr/M IIOTIPaBKa %,

[kr/(m-°C)] [kr/(v-°C)]
630,0 — 699,9 0,910 800,0 — 809,9 0,765
700,0 — 7099 0,897 810,0 —819,9 0,752
710,0—719,0 0,884 820,0 — 829,9 0,738
720,0 —729.,9 0,870 830,0 — 839,9 0,725
730,0 —739,9 0,857 840,0 — 849,9 0,712
740,0 — 7499 0,844 850,0 — 859,9 0,699




[Tpogomxkenue tadn. 4.4

750,0 —759.,9 0,831 860,0 — 869,9 0,686
760,0 —769.,9 0,818 870,0 —879,9 0,673
770,0-779.9 0,805 880,0 — 889,9 0,660
780,0 —789.,9 0,792 890,0 — 899,9 0,647
790,0 —799.,9 0,778

3.5. Onpenenurte pacueTHbI 4acoBo (711 BbIOOpa MapKH Hacoca) U
CeKYHIHBIA  (JJIs1 TUAPABIMUYECKOTO pacdyeTa) pacxoabl HePTH,
rae — KO3((PUIMEHT, YUUTHIBAIOIIUNA BO3MOXXHOCTh IE€pEPACIPEACICHUS
IIOTOKOB B MPOILIECCE IKCILTyaTallui HePTEnpoBoa:
» 1,07 — nnst omHOTPYOHBIX (OTHOHUTOYHBIX ) HEPTEIIPOBOJIOB;
» 1,05 — s nmapaiienbHbIX JABYXTPYOHBIX (IBYXHHTOUYHBIX) HedrTernpo-
BOJIOB, 00pa3yIOIIMX €IUHYIO CUCTEMY;
» 1,10 — my1st He(hTenPOMBICTIOBBIX MarucTpaliei.
B namewm ciaydae nmonaraem K, = 1,07 (0AHOHUTOYHBII HEPTEIPOBO).

N, — ugucio pabouyux gHEH TpyOOIPOBOJA B TOIY, OMPEEISIETCS B 3aBUCH-
MOCTH OT IMaMEeTpa U JJIMHBI TpyOorpoBoa (Tadn. 4.5).

Tabmuna 4.5
HopwmartuBHas rogoBast mpo 0 KUTENBHOCTS (B CyTKax) padotst MHII
ITporskeHHOCTH L, KM Jluametp HedrenpoBoaa Dy, MM
110 820 (BKJIFOYUTENHHO) cBhbiie 820
L <250 357 355
250 <L <500 356 (355) 353 (351)
500 <L <700 354 (352) 351 (349)
L>700 352 (350) 349 (345)
3.6. Paccuuraiite ckopocTh niepekauku V (M/c) mo popmyie:
V= SQ" 40, (4.7)

pox B 7Z'-deH
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npox
BHYTpPEHHUH auameTp (B M) TpyOOIIpoBOAa;  — CEKYHIHBIN pacxoj HeTH;
7 = 3,14.
3.7. B cOOTBETCTBHHM C PACUCTHON YACOBOM MPOMYCKHON CIIOCOOHOCTHIO
BBIOEPHUTE MapKy OCHOBHOTO MaructpanbHoro Hacoca (HM) (ITpunoxe-
HUE 2) HACOCHBIX CTAaHIIMN TaK, 4TOObI 3HAYECHUE nonayio B pabouyro 00-
JIaCTh < < 3aBOJICKOM HaNOpHOM (MM Q-H ) XapaKTEePUCTHUKU
Hacoca, CHATON Ha Bojie (fer = 20 °C) (IOCKOJIbKY B JAHHOM JIMaIla3oHe 3a-
METHOTO YXY/IICHUS K.I1.JI. He HaOmogaeTcs, puc. 4.1).
3necb ,  —IeBas U MpaBasi TPaHUIIbl pabouel 30HbI HAacoca.
['panunel paboueit obnactu Ha rpaduke H = F(Q) BBIYUCISIOTCS 1O
dbopmynam:
QJ'I = 0,8 QB. ormT 5 Qn :1,2 QB. onr (48)

rie Qsonr — M0Ja4a BHIOPAHHOTO THUIIA HACOCA B ONITUMAJILHOM PEXUME, T.€.
IpU MaKCUMaJIbHOM K.I1.J. 7] (puc. 4.1).
max

OO1me TexHUYECKUEe YCIOBUs Ha MaructpaibHbele Hacockl HM onpene-
asrorea 'OCT 12124 — 87 «Hacockl 11eHTpoOekHble HEPTSIHbIE I Maru-
CTPaJIbHBIX TPYyOOIpPOBOJOB» [4], KOTOpBIA pacnpoCTpaHseTcs, Kak Ha OC-
HOBHBIE, TAK U HA NOANOPHBIE HACOCHL. ['0OCy1apCTBEHHBIN CTaHAAPT OXBAThI-
BaeT 11 TUIIOB OCHOBHBIX HACOCOB, @ C YYETOM CMEHHBIX POTOPOB (pabouux
koJiec) — 20 TUIOB.

Hacocsl B ynomsinyrom ['OCTe pacnoioxeHsl B IOPSIAKE BO3PACTaHUS
nogaun ot 125 10 12 500 m’/a. HacocoM ¢ camoii Gonbiueii mojaveii spmser-
cst Hacoc HM 10000-210, mapkupoBKa KOTOPOTo paciiu(ppoBBIBAECTCS TaK:
HACOC MATrUCTPAJIbHbIA ¢ HOMUHAJBLHOM MOAa4Yell (C OCHOBHBIM Pado4YuM
kosecom) Qo= 10 000 M*/4 1 HoMuHATBHBIM Hanopom H,, = 210 m.

Ha nepekaunBaromuyx CTaHUUSAX OCHOBHBIE MaruCTPaJIbHBIE HACOCHI CO-
EAMHSIOT MOCJAeA0BATEIbHO, TAaK YTOOBI MIPU OJHOW M TOM K€ Mojaye Hamo-
pPbI, CO3/1aBaE€MbIE HACOCAMU CYMMHUPOBAIHUCh. JTO MO3BOJISIET YBEJIUYHUTH
HaIop Ha BBIXOJE CTaHLUU.

»  Jlns macocoB psga or HM 125-550 no HM 360460 coeauHsroT 1o-
CJIeZIOBAaTEIbHO, KaK MIPABUJIIO, IBA HACOCA TIPU OJTHOM PE3EPBHOM.

N 3
»  Jlna macocoB ¢ mogader oT S00M /4 U BBIIIE COEIUHSIOT ITOCICAOBA-
TEJILHO TPH Hacoca MPH OJTHOM PE3EPBHOM.



[To KOHCTpyKIIMM OCHOBHBIE Hacockl, Bxomsmme B ['OCT 12124-87,
MOJIPA3JIEISAI0OTCA Ha JIBa THUIA: CEKUMOHHbIC MHOIOCTyNeH4YaThle (YKCIIO
CTYIIEHEH, T.€. pabo4YMX KOJIEC, OT TPEX A0 MATH) C KOJECaMH OJHOCTOPOHHE-
ro BXxoja (Ha nomaun oT 125 1o 710 M’/4) ¥ cHMpaIbHbIE OJHOCTYNEHYA-
Thle C JBYXCTOPOHHUM BXOJIOM HJKOCTH B pabouee Koyieco (Ha mojadyud OT
1250 v’/ u Gonee). [locieqHre HMEIOT CMEHHBIE KOJIECa (POTOPHI) HA MOMA-
qi 0,5:'Qox; 0,7:Qox (4TO 0OECIIEUMBACT SKOHOMHYIO PabOTy HACOCOB HaA TIEp-
BOM cTaauu ocBoeHus TpyoonpoBoaa) v 1,25:Q,y, Tae Qo — MOJaYa Hacoca
C OCHOBHBIM KOJIECOM TP HOMHHAJIHLHOM PEXHME MepeKayku (TaHHBIA pe-
KUM yKa3bIBaeTcsa B camoul MmapkupoBke Hacoca — HM Qo u— Hon).

I'a

DY

— — — — — 1] max

r'g

N

v

Q1=\6J] QB onT d; = QnT

ITonaua, M/

Puc. 4.1. (0-H ) — XapakTepuCTHKa LIEHTPOOEKHOTO Hacoca

3.8. PaccuuTaiite nogady Hacoca B ONTUMAJIbLHOM PEXKUME:
Og ont = —Clg /(2C2B) s

NpA  KOTOPOM  MAKCHUMAaJbHBIN

K.II. 1.

2

Ha

. Boux — COB + CIBQBOHT + C2BQB OIIT >

TJI€ CQg, Clg, Cop— KOIPPUIIMEHTHI, onpenensieMblie o TadJl. 8.

BOAC

Thi. B max

4.9)
paBeH



3.9. Paccuuraiite rpaHuiisl padbodeii oomactu o Gopmynam (4.8).

3.10. Onpenenure aHATUTHYECKYIO 3aBUCUMOCTb HAIOPa, pa3BUBAEMOTO
HAacOCOM OT €T0 MoJay4M MO JABYM TOYKAM @1, H)u (O, H»):

HMB :hMB _bMB (O (410)
rne Q1 =0,u O, =0;;
h,,u b,, — K03pPUINEHTBI, KOTOPbIE PACCUUTHIBAIOTCS HA OCHOBAHUM CH-
CTCMBbI ,Z[ByX ypaBHeHI/II/I C I[BYMﬂ HGI/ISBGCTHLIMI/I
(H=h -b 0%

MB 12
1H2_hMB MBQ2’

2 2
p Q2 —HyOr
w2

rne  Hy n H,— Hanopsbl, B35ThIE C 3aBOJICKOM HAIOPHOM xapakTepuctuku H
= F (Q) (ITpunosxxenue 4).

3.11. OueHure NpaBUIBLHOCTHh BBIYUCIEHUS KO3PPUIUMEHTOB 10 (popmy-
nam (4.11) ¢ MOMOIIBIO MOTPENTHOCTH:

|F(Q°H) HOH% 100 %, (4.12)

" He
KOTOpass He  JOJDKHa  mpeBblmar  gomyctumond (5 %), roe

F(Qoy) =hyg — MBQ Torz[a HaIlop, pa3BMBAaEMbIl HACOCOM Ha BOJE B
ONTUMAJIbHOM PEKUME 6yz[eT paBeH:

Hy g onr= s = OveOg onr - (4.13)
B cooTtBercTBMM ¢ HopmMamu TEXHOJIOTHYECKOTO MPOCKTHPOBAHHS Ma-
ructpaibHbix HeQTenpoBoaoB (BHTII 2-86) maructpansHbie HE)TEIPOBOIBI
NPOTSHKEHHOCThIO Oonee 600 nenarcs Ha HKCIUTyaTallMOHHbIE YYAaCTKH JJIU-
Hoit ot 400 go 600 kM. CraHUMH, PACHOJIOKEHHBIE HAa TPAHUIAX TaKUX
y4acTKOB, pabOTal0T ¢ MOJKIIOYEHHBIMH pe3epByapamu. CymMapHbIM IMO-
JIE3HbI O0BEM pe3epBYapHBIX MApKOB HEPTENPOBOAA OPHUEHTHUPOBOYHO
ompeNeNsaeTCs CIEAYIOIUM 00pa3oM (€AMHUIA U3MEPEHUS] — CYTOYHBI 00b-
eM Tepekauku HeTH 1Mo TpyOonpoBoOY):



e  ronoBHas HacocHas craniusa (THC) . ................ ... 2-3;

e  HIIC Ha rpanune 3KCIuTyaTallMOHHBIX YYaCTKOB . . . . . . ...0,3-0,5;

®  TO K€ IPH MPOBEACHUM MPUEMHO-CAATOYHBIX Orepaluii (B MecTax moj-
Kauku HePTH ¢ Oim3IexaIiux MeCTOPOXKISHUN win copoca HepTH 1o-
IIYTHBIM TIOTPEOUTEIAM) &+ o oo v v e e e e e e eeeee e .1-1,5.

4. PACYHET NOANMNOPHOIO MATMCTPAJIbHOIO HACOCA

['maBHOW 3amadeil MOAMOPHOTO HAcoca SBISETCS B3ATh HEPTH U3 pe-
3epByapa U MoJlaTh €¢ Ha BXOJl OCHOBHOI'O Hacoca, MepeKaynuBaroniero Hethb
(wim HedTenpoayKThI) 1o TpyOonpoBoay. C MOMOIIBIO MOJIOPHBIX HACOCOB
co3iaercss U30BITOYHOE JaBjieHue (TOJMOp) HAa BXOJE€ B OCHOBHBIE HACOCHI
CTaHIMH, KOTOpOEe O0ecreunBacT UX OECKaBUTAIMOHHYIO PabOTy, TOCKOJIbKY
Pa3HOCTH BBICOTHBIX OTMETOK OCTAaTOYHOTO YPOBHsI B3JIMBa HEPTH B pe3ep-
Byape (ocH MpUEMO-pa3IaTOYHOro marpyOka pe3epByapa) U OCH BXOIHOIO
naTpyOKa OCHOBHOT'O Hacoca HE XBaTaeT, YTOObI MPEOJIOJIETh IOBOJILHO 3HA-
YUTEIbHBIN KaBUTAMOHHBIN 3arac mocieanero, cocrapisronmii (Ilpunoxe-
Hue 5) ot 20 M (2,0 at™) mist HacocoB HM 1250-260 mo 87 m (8,7 atm) mns
HacocoB HM 10000-210. IloamopHeie HACOCHI, TPUMEHSIEMBIE JIJISI CO3AaHUA
TaKOT'O JIaBJICHUs, TPEOYIOT TOPa30 MEHbBIIIMX 3HAUCHUN JIaBJICHUSI HAa BXO/IE.
Heo6xoauMblii KaBUTAIIMOHHBIN 3ariac AJis MOJMOPHBIX HACOCOB HAXOJIUTCS B
npeaenax ot 0,22 atm (2,2 M) g0 0,5 atm (5 M) (IIpunoxenue 5) U MOXKeT
OBbITh OOECIeUeH 3a CUYCT Pa3HUIbl BHICOTHBIX OTMETOK YPOBHS B3JIMBa
«MECTHOTO» OCTaTKa B pe3epByape U OCHU BXOJHOTO NaTpyOKa Hacoca.

Hamnopnast xapakTepucTHKa MOANOPHBIX HACOCOB BBIPAXKAETCS ypaBHE-
HUEM:

HHB=h.HB+anB'Q' bHB QZ, (51)
K0P UIUEHTBI KOTOPOTO /1 1y 5, A s ¥ b 1 IpUBeACHBI B [Ipuoxenun 5.

B oTiiune 0T OCHOBHBIX MaruCTPaJIbHbIX HACOCOB Ha MEPEKaYMBAIOIINX
CTAaHUMSX MOANOPHbIE HACOCHI COCAUHSKT KAaK NMPABHJIO NMApPaJlIeIbHO
(pacxonel HeTH B HacocaX CYMMHPYIOTCS, a HAIop, CO3/aBa€MbIil KaXKIbIM
HACOCOM, OCTaeTCsl OJHUM M TE€M XKe), Ui TOTO 4TOObl oOecreuut Tpedye-
MBIU TIOJIIIOP TIPU MEHBIIEH Mojlaue B KaXXJO0M U3 OTACIBHO B3SATHIX HACOCOB.
Benp, xkak HM3BECTHO, MPHU NAPAIEIBLHOM COEIMHEHHMHM HACOCOB OOIIMIA
NMOTOK SKHJAKOCTH pa3/iesisieTcsi HA YacTH, COCTABJISIIONIUE MOJAAYU ITHUX
HacocoB. [loaToMy cTpemaTcsi, 4ToOBl JIUOO TPOU3BOAUTEIHLHOCTH OJIHOTO
Hacoca, JuOO TPOU3BOAUTEIHHOCTh HECKOJIBKUX (IBYX WM TpeX) mHapai-
JIEJTbHO COCIMHEHHBIX HACOCOB ObLIa paBHA MPOU3BOJUTEIIBHOCTH (I10JaYe)
OCHOBHOTO MarucTpajibHOro Hacoca. HamboJsiee pacnpocTpaneHHasi cxema
COeIMHEHHs MOJMOPHBIX HACOCOB — JIBa padOTAONIUX U OJUH pe3epB-
HBIIA.



5. [IEPECUET XAPAKTEPUCTUK OCHOBHOI'O U [TIOAITOPHOI'O
HACOCOB C BOJbI HA BA3KVYIO JKUJIKOCTb

B karanmorax mnpuBeleHBbl XapaKTEPUCTHKU IIEHTPOOEKHBIX HACOCOB,
cHATBIC Ha Boje (0, = 1000 kr/M’, f = 1 M Ia-c = 10° Ma-cu v, = 1c Cr =
102Ct = 1 Mmm*/c = 10° m*/c niput £ = 20 'C). ITpy TPaHCIOPTHPOBKE MAJIo-
BA3KUX HeTel u HePTEMPOAYKTOB 3TH XapaKTEPUCTUKN W3MEHEHUI He mpe-
teprneBatoT. OJIHAKO C POCTOM BSI3KOCTH TNEPEKAYMBAEMOM KUIAKOCTU OHH
yXyamawTcs (CHWkaroTcs). BeneacTBue 3Toro, BeIOpaB MarucTpaibHBIA U
MOJIMOPHBIA HACOCHI, HEOOXOAMMO OLIEHUTH LEJIecO00pa3HOCTh TMepecueTa
MACHOPTHBIX XapaKTePUCTUK OCHOBHBIX M MOAMOPHBIX HACOCOB (Hamopa, Imo-
Ja4uu, TOMYCTUMOrO KaBUTALMOHHOIO 3araca, K.I.J[., MOIIIHOCTH), IPUBEACH-
HBIX 3aBOJIOM-U3TOTOBUTENIEM JMJI BOJBI, B CIIy4ae OTKJIOHEHHS CBOMNCTB
TPAaHCIOPTUPYEMOM KUIKOCTHU (0, L4 U V; TIPU | = ty;4) OT CBOWCTB BOJIBI.

[lepecueT xapakTepuCTHK HEOOXOIUM, €CIIM KMHEeMAaTH4YecKasl BA3KOCTh
TPAHCHOPTUPYEMOH JKUIKOCTU V; TIPU 3a/JaHHON TeMIiepaType NepeKauku ¢ =
tn.q TIOTIAJTACT HA UHTEPBAI:

Va < Vi < Vion (6.1)
T Vy — KPUTHYECKOE 3HAUCHHE BSI3KOCTH (B M°/C) TEepeKauMBaeMOi HKHIKO-
CTH, NPU MPEBBIILIEHUHA KOTOPOH HEOOXOIMM MEpecueT Hamopa W MOJa4yd
HM;
Vion — MAKCUMAJIBHO JTOMYCTUMAs! BSI3KOCTb JKMJIKOCTH, TIPU KOTOPOM IIEHTPO-
OCXKHBIM HACOC €II¢ CIOCOOSH BECTH IMepeKadky 0e3 MpeaBapuTeIbHON TO-
TOTOBKHM KHJKOCTH (Hampumep, 0e3 IpeaBapUTEIbHOrO €¢ Mojaorpena: s
LEHTPOOEKHBIX HeTIHBIX HacocoB cepiit HM Vyon = 3Ct =3-10" M%/c).
KunemaTtnueckas BA3KOCTb V; HaxOOUTCs MO GpopmyJie:

Vi=/pr, (6.2)
TJIe O U L4 — COOTBETCTBEHHO IUIOTHOCTH (B KI/M’) M JMHAMHYECKAS BA3KOCTB
(8 [Na: ¢) mepexaunBaeMoOM KUAKOCTHU TPH ¢ = tyy, KOTOPAS HAXOIUTCS IO U3-
BECTHOU opMmyJie Peﬁli%rbz[ca—d)HHOHOBa:

(th —ter
W = Uy - e , opu =5 °C<1,,<80°C, (6.3)
rae [ — xoapduimenT KpyTusHsl Buckocorpammel (£ = 0,02 — 0,03, rme
HIDKHUU TIpesie] COOTBETCTBYET BBICOKMM TeMIiepaTypaM, a BEpXHUN — HU3-
KWM, B HaIMX pacyerax npuaumaem [ = 0,025).
Ipumeuanne. Ecau npu pacuere no dopmyne (5.1) v okaxkercs
0O0JIbIIIE JOIYCTUMOM Vyon, TO CIEAYET TPUHSTH:
Vi= Vion U = Vi Or = Vion ' fr.
5.1. Onpenennte KUHEMATUYECKYIO BA3KOCTh V; , UCHOJB3YSl (hOPMYJIbI
(5.1) m (6.1).



5.2. PaccuuTaiiTe KpUTHYECKOE 3HAYCHHUE BS3KOCTH IEpEeKauyMBaeMOU
cpenasl V.

JInst BBIYMCIICHHUS 3HAYCHMS V; HEO0OXOAMMO OIpeaeianuTh 4ucio Peii-
HOJIbJICA B Hacoce Re, M CPaBHUTH €ro C MEPEXOHBIM YUCiIOM PeliHoinbaca

Re,:
Re, ="~ "% 6.4)

rae D, — HapyXHBIM auameTp pabodero koisieca Hacoca (M) (IIpunoxeHue

-1
3), n — unciio 06opoToB (B ¢ ) pabouero kojeca Hacoca (ITpuioxenue 2), v,
N 2
— KMHEMAaTHUYeCKas BSI3KOCTh NIEPEKAaUMBACMOM HKUIAKOCTH (M7/C).
ITapameTp Re, YYHTBHIBAET BIUSHUE BA3KOCTH IIEPEKAYNBAEMON KUIKO-

CTH Ha 3HAUYEHHE MOTEPb SHEPTHH HA TPEHHE BHYTPU CAMOTO HAcoca.
B pesynbTarte uccienoBanuii ycraBieHo (puc. 6.1):

‘k ' 4 ' 4 3
Ky, Ko. K,

1,0 oo -

n
Ky
Kq

»
' ot

0 Ren Re:.p Reﬂ

Puc. 6.1. 3aBucumoctu koa3ppuunenTos nepecueta Ky, Ko u K ot
yucia PeitHonbaca B Hacoce Rey

e IlIpu BecbMa Gonbimx unciax Re, (Re, = Re;, — v; < v;)cuia TpeHus
MepecTaeT 3aBUCETh OT uncia Re,, a 3aBUCHT TOJNBKO OT rmoaaun Q; Xa-

PAKTCPHUCTHUKa HaCcOoCa HE 3aBHCHUT OT BA3KOCTH V4 nepeKaqHBaeMoﬁ



KUJKOCTH, a 3aBUCUT TOJIBKO OT JMaMETpa U YIJIOBOM CKOPOCTH Bpallie-
HUs paboyero kozeca; B nepecuete (Q—H)-XapaKTepUCTHUKU C BOJABI Ha
BSI3KYIO KHMJKOCTb HET HEOOXOAUMOCTH (KOSQPUIUMEHTBI h,, ., a,, ., b,

B ypaBHeHUsaX (4.13), (5.1) He mepecUUTHIBAIOTCA, TaK KaK COOTBET-
cTByromue kodpdummentsl nepecueta Kyu Ko pasusl 1 (puc. 6.1). Ho
9TO HE O3HAYAET, YTO TaK € HE HAJ0 MePECUYUTHIBATh KOIPDUIIMEHTHI B

YpaBHEHUU Ty 5 = fus (Q). IloCKONIBKY, KaK 3TO XOPOIIO BUIHO U3 PUC.
6.1 mpu Re,=Re; ko3pdunueHt nepecuera KA. K, CyIIECTBEHHO
OTaN4aeTcs oT equHuLbl (K, < 1).

e Ecm Re,; < Re, (V;>Vy) XapakTEPUCTUKH LIEHTPOOESIKHOIO HArHETATE-
JIs1, IOCTpOeHHbIe Ha Bojie (V5 = Ic CT), OTIMYAIOTCS OT XapaKTePUCTHUK
HarsHeraress, padoTaroiiero Ha 0ojee BSI3KOU KUJIKOCTH (Ko duiineH-
Tl B ypaBHeHMsIX (4.13), (5.1) nepecuntsiBarorcs, Tak kak Ky u Ko < 1,
puc. 6.1).

Re, =3,16-10° - n;*3% (6.5)

S 9

rae n, — KO3()PUIHEHT OBICTPOXOJHOCTH HACOCAa HA PEXKHME MAaKCH-

MaJIBHOTO K.I.J., SBISIOIIANCI HWHAUBHAIYAIbHOM XapaKTEPUCTHUKON
Hacoca:

(QB / nBC)o,s , (6.6)

OIIT

60 (HB OIIT /n 0,75

K
I 1 — 4UCI0 000poTOB poTopa (padoduero koneca) Hacoca, o6/mMuH. (IIpu-
JIO)KEHHE 2);

Qs omr» Hy omr = he— by leom — mogaya (M/4) U Hamop (M) Hacoca HpH pa-

00Te Ha BOJE C MAaKCHUMaJbHBIM K.ILA. (31€Ch Q pacCUUTBHIBAETCA IO

B OIIT
dbopmyie 4.9);
N, N,. — COOTBETCTBEHHO YMCIIO MOCIEOBATEIBHO YCTAHOBICHHBIX pado-

9rX KoJieC (CTyneHel Hacoca) U CTOPOH BcachiBaHUs pabovero KoJeca;
H,, o1y /1 — HAIIOP, CO3/IABAEMBIN OJHOM CTYNEHBIO,

Oy onr /1y« — PACXOJI, MPUXOANIAIICS HA OJHY CTOPOHY pabodero Koneca.

Kputnyeckoe 3HaueHHe BA3KOCTH HE(PTU V4, BBILIE KOTOPOrO HEOOXO-
JIUM TIEPECUYET HAMOPHOU XapaKTEPUCTUKH pacCUMTHIBACTCA 10 dopmyre:

v. >nD, /Rey . (6.7)



5.3. IIpu BemosnHeHuu ycaosus (6.7), To ecThb B cilydae Re, <Re,, BbI-
qrcIuTe KodppuumenTsl nepecuera Hamnopa Ky, momaun K, u kaua. Kj

Hacoca ¢ BOJbI Ha Bs3KYI0 He(Th. [l 3TOro UCHoias3yiTe ciueayromme Gop-
MYJIbI:

Ky =1-0,1281g(Re, /Re,);
1,5,
Ko =K"; (6.8)

K, =1-a,lzRe, /Re,), |

rae Re,, — rpanniHoe yucio PeitHonbca (puc. 6.1); a, — monpaBoYHbId Ko-

s duLmeHt.
Bemnunasl Re,, 1 ajy, TaK ke Kak 1 Rey sBIsifoTCs QyHKIMEH OT 7y

Re,, #0,224-10 -1 ; (6.9)

-0,326
a ~1,33-n"" (6.10)

3Has Ky , Ko, K5 , MOXHO pacCcuMTaTh BEIUYMHBI AlIPOKCUMALMOH-

HBIX KOA((UIIMEHTOB TIpH paboTe HACOCAa Ha BHICOKOBSI3KOM HedTHu (MHACKC
«W) hyy, awy, byy (hyy, ayv, boyv ), Cov, Civ, €2y YEPE3 U3BECTHBIC KOA(-
buLUeHTHl TPU paboTe Hacoca Ha BOJE (MHIEKC «BY):

th:KH'hMB;
a
Ayy = Aup J]Q{H_:ﬁ;
0 H
K bMB
byy =bys H ; (6.11)
Ko K%
cov = Ky, “Con
¢y =Cls —1; (6.12)
Ko
Ky
C2V :CQ.B .
ks

5.4. Onpenenute nojiladyy Hacoca B ONTUMAIBLHOM PEXUME.



MakcuMasnbHBIN K.I1.J. Ha BBICOKOBSI3KOW HE(PTH 71,  nmocruraercs mpu
nojiaye ornpeaenseMoit no gopmye (4.9).

Qvom :_Clv/(z'czv)’

IIPY KOTOPOM K.II.J. ¥ HAIIOP HACOCa COOTBETCTBEHHO paBjibL:

W =coy +1y .QVOHT Ty -0 (6.13)
2 Vonr
H/’lVOHT = hﬂv _bﬂv ’ VOHT :

5.5. AHasorn4yHo nepecunTaite Ko3((GUIUEHTH B HATIOPHOW XapaKTe-
pucrtuke H,, =h,, —b,, Q* moxmopHoro Hacoca 1o gopmysam (6.1 — 6.13).
5.6. 3anoHKTE TAOIUITY.

Pesxum | Honaua, m'/c Hanop, m | K.ILJL

MarucTpajbHbIH HACOC

HOMUHAJILHBIHN

ONTUMAIILHBIN Ha BOJIE

ONTHUMAaJIbHBIN Ha He(DTH

HoamopubIii Hacoc

HOMUHAJILHBIHN

ONTHMAIILHBIN Ha BOJIE

ONTUMAaJILHBIN Ha HeTH

6. PACCTAHOBKA HACOCHBIX CTAHIIUI ITO TPACCE
HE®TEITPOBOIA

Pa3menieHne HacoCHBIX CTaHUMN Ha Tpacce He(TenpoBoaa MPOU3BO-
muTcs rpaduyeckd Ha mpoduie Tpacchl. st 3TOro HEoOXOIUMBI ClIEoyTO-
1I1E JaHHbIE:

1) rugpaBIMYECKU YKIIOH | TPyOOIIPOBOAA;

2) TUIIPABIMYECKUI YKIIOH JUISl YYaCTKOB C JyMMMHTaMu (WJIM BCTaBKa-
M), i, (iy);

3) Hamopsl, pa3BUBAa€MbIE OCHOBHBIMM HACOCAMH Ka)JOW HACOCHOM
cranuvu H; ;;

4) BeJIMYMHBI MOANOpPA HA BXOJIE€ B OCHOBHBIE HACOCHI TOJIOBHOM M MPO-
MEXKYTOUYHBIX HACOCHBIX CTaHIMN H, ;

S5) BEIMYMHBI OCTATOYHBIX HANIOPOB HA BXOJI€ B KOHEUHBIE ITyHKTHI IKC-
IUTyaTallMOHHBIX YYaCTKOB U He(pTerpoBoaa B 1ieinoM H .

7.1. Onpenenure Yucio HACOCHBIX CTAHIIMI
Paccuwnraiire:




» uucno PeiiHonmbaca Re, XapakTepusyrolee peKUM TEUCHHUS JKUIKOCTH
10 TPyOONPOBOAY:

Re—_ 42 4G (7.1)
2 7oy Vi - dyy - Ly
v, (M/c), y,(mIla:c) — COOTBETCTBEHHO KMHEMAaTWYeCKas W JTUHAMHYECKAs
BSI3KOCTh HETEIIPOAYKTA MPHU pacueTHOMN TemMIepaType.

»  TpanuuvHble 3HaUeHUSA Re: Re;, Rey;:

RGI :m; RGH :ﬂ’
& £

K
_ c]
rac & _d— — OTHOCHUTCJIbHAA IICPOXOBATOCTDb TPY6, BBIPpAKCHHAA YCPC3

BH
SKBUBAJICHTHYIO IIEpPOXoBaTocTh K, (Tabn. 7.1) m BHYTpEHHUN IHUaMETp
TpyOOIpPOBO/IA.

JIaMUHapHBIH PeKUM TEUECHUS KUIAKOCTU COXpaHseTcs 10 Re~2300.
JlamuHapHOE TeUEHUE MOXKET PEAU30BaThCs JIJIsl BHICOKOBSI3KUX HedTel, Te-
YEHUE KOTOPBIX XapaKTepU3yeTCsl OTHOCHUTEIIBHO HEOOJBIIMMHU YHCIaMU
Peiinosnpaca.

Kospduument ruppaBaudeckoro TpeHuss A B 3TOM cllydae
3aBUCHUT TOJBKO OT Re u paccuurtbiBaercs 1o ¢popmyne CTokca:

A=__"
Re
Tab6auma 7.1
DOKBUBAJIEHTHAs IIEPOXOBATOCTh TPYyO (manHbie A.J[. AnbTIIyIs)
Bug tpy6Ont Cocrositnue TpyObl K., MM *
becnioBHbIe cTaIb- HosBrle uncthie 0,01-0,02
HbIE 0,014
CaapHnsie cranbHble | [Tocie HECKOMBKUX JIET 0,15-0,3
JKCILTyaTalun 0,2
To xe HoBrble uncThie 0,03-0,12
0,5
To ke C He3HaYuTENbHON 0,1-0,2
KOppO3UeEH Moce 0,15
OUYHMCTKU




[Iponomxkenue Tadi. 7.1

To xe YMepeHHO 3apKaBJICH- 0,3-0,7

HbIE 0.5
To xe Crapble 3apxKaBJICHHbIE 0,8-1,5

1

To xe CUIIbHO 3ap>KaBJICHHbBIC 2-4

WK ¢ OOJIBIIUMU OTJIIO- 3

KEHUAMU
* Ilpumeuyanue. B 3HameHarene ykas3aHbl CpEIHUE 3HAYECHUS JKBUBA-
JIEHTHOW IEPOXOBATOCTH

[Ipn TypOyJieHTHOM peskuMe TeueHus (Re > 2300) paznu4aroT TpU 30-

HBI TPCHUA:

2UOPABIUYECKU 2NA0KUX mpPYO
P 0,3164 Py

2320<Re<Re;, A= ——— (dopmyna Brasuyca);
RCO’25
30H)Y CMeUuLaHH020 MpPeHUs

R Re <R _ 0,25
¢ SRe<Re .4 0’11\8 ) ﬁ} (opmyna Anbrimyss);

Re
30HY K8AOPAMUYHO20 MPEHUSL
Re > Rey, A=0, 11\7—8;
rie L — aiauHa TpyOoompoBoJa, M; g — YCKOPEHHE CBOOOHOIO MaJICHUs, g

=9,81 M/c*; V — ckopocTb Tederus Hebr, M/c (hopmya 4.7).

Kpome Toro, B moTepu Hamopa Ha TPEHHE BXOIAT MOTEPU HA MECTHBIX CO-
MPOTUBIEHUSX (33JIBUKKH, TTOBOPOTHI, CYXKEHUS U T.I1.), SABJISAIONIMECS HE3Ha-
YUTEIbHBIMU U MIPUHUMAEMBbIE paBHBIMU 1...2 % OT MOTepb HA TPEHUE.



rie Az— Pa3HOCTb I'€0Ie3NYECKUX OTMETOK KOHIIa M Hayaja TpyOOonpoBOa;

— OCTaTOYHBI HAMOP B KOHIIE y4YacTKa, HEOOXOIUMBIM JUIsl 3aKauyKu
He(TU B pe3epBYyaphI.

Ha cranuusx, pacrnonoXeHHbIX Ha TPAHMIIE IKCIUTyaTaIl[MOHHBIX y4acT-
KOB, BMECTUMOCTh PE3EPBYapHOro IMapka aospkHa coctaBisath 0,3 ... 0,5 cy-
TOYHON MPOMYCKHOW CIMOCOOHOCTH TPYOOMpOBO/AA, MO3ITOMY HAIOp Oy-
JIET UCIOJIb30BaH  Pas.

k — 4MCII0 OCHOBHBIX HAaCOCOB, k=3;  — BHYTPUCTaHUHOHHBIE ITOTE-
pu Haropa, M o BHTII 2-86;

7.2. BBINIOJIHUTE pacCTAaHOBKY HACOCHBIX CTAHITUH IO Tpacce HeTempo-
BOJIa

PacueTHOoe YHMCIIO HACOCHBIX CTAHLUMN , KAaK IPaBUJIO, MOJIy4YaeTCs
JIPOOHBIM U MOKET OBITh OKPYIJIEHO KaK B CTOPOHY OOJIBLIErO Yucia  , Tak
U B CTOPOHY MEHBIIIETO.

PaccTanoBka mepekauynBaIONIMX CTAHIUI BBIMONHIETCA Tpapuuecku Ha
C)KaToM Mpoduiie Tpacchl, TOCTPOSHHOM B TpadUueckoM pelakTope Wik Ha
MUWJITUMETpOBKE. JlaHHBIE ISl MOCTPOEHUS MPOQuiIs Tpacchl HEPTEMPOBOIA
JUTSL K&KJI0TO BapyaHTa MpUBEACHBI B TaduLe 3.2.



Paccuuraiite HOBBIN IMaMeETp poTOpA .

VYKaxuTe Ha CKOJIBKO MPOLIEHTOB HEOOXOAUMO 00pe3aTh pabouee KoJie-
co.

C neJpio n30e:KaHuA CHIJKEHHS K.I1.J. HACOCOB 00TOYKA He JOJIKHA
npeBbimath 10 %.

BrImostHUTE paccTaHOBKY HACOCHBIX CTAHIIMIA TIO Tpacce HedTempoBoa,
C OKpPYTJICHHEM YHCJIa CTAHIMI B OOJIBIIIYIO CTOPOHY.

Hampumep, B paboTe Haxonarcs TpU MEpeKayuBarollue CTaHIMH, 000-
PYIOBaHHBIE OJHOTUITHBIMU MAaruCTPaJIbHBIMH HACOCAMH M CO3AAIOLIUE OJU-
HakoBble Hanopsl He = Hep = Hez = . Ha TTIC ycraHoBiI€eHBI OIMOPHBIE
Hacocel, co3naromme noanop H, = . B koHue TpyOompoBoja (3KCILTya-
TallMOHHOT'O y4acTKa) 00eCIeunBaeTCsl OCTaTOUHbIN Hanop Hy, (puc. 7.1).

1,02+°7
TpeyroabHUK TMAPABINYECKOrO YKIOHA abc

FV’CTl

I8 b I3

Puc. 7.1. Ilpumep paccTaHOBKHM NEPEKAYMBAKOLINX CTAHIMHI IO Tpacce
HedTernpoBo/ia MOCTOSTHHOTO IUaMeTpa




[TocTpoiiTe TpeyrojJbHUK THAPABIUYECKOTO YKJIOHA abc (C ydeTrom
Ha70aBKM HA MECTHBIC COMPOTHBIICHHS) B MPHUHATHIX MAacIITa0ax CKaToro
poQuIIs TPACCHI.

N3 HayanbHOM TOYKM TpacChl BEPTHKAIBHO BBEPX B MAacIITad€ BBICOT
OTKJIaJIbIBacTCS Hamop H s pa3BUBAacMblii OCHOBHBIMM HACOCaMU NEPBOU
CTaHIMH, T00aBIIsIeM BeTMINHY Ttoaropa Hy,.

MecTo MoJIoXKEHHS Ha Tpacce BTOPOM MEPEKAUYMBAIOIIEH CTAHIIMU OIIpe-
JETSIeTCSl ¢ TIOMOIIBIO OTPE3Ka, MPOBEAECHHOIO M3 BEPIIMHBI Hanopa H ma-
paJUIeIbHO JIMHUHM THUAPABIMYECKOTO YKJIOHA J0 TEpeceueHus ¢ mpoduiem.
PacnionoxkeHuto BTOpOM TMepeKkaunuBaroileid CTaHIMKA OYyJIET COOTBETCTBOBATH
Touka M Ha mpoduiie TPacChl.

Jlmg mocneqHer HaCOCHOM CTaHIMUA W3 TOYKW N 110 BEpPTUKAIW B Mac-
mTabe OTJIOKUTE CyMMY Harmopa InocjieaHei cranuuu H o3 U pasHoctu H;, —
Hy,. JIvHUs TUAPABIMYECKOTO YKIIOHA, NMPOBEACHHAsA W3 OTMETKU Hy— Hyy,
JIOJKHA COBIIA/IaTh C KOHEUHOM OTMETKOMU Zx HEPTEmpoBo/Ia.

OKpY2lleHue Yucia Cmauyuti 8 CmopoHy YMeHbUeHUs

B nganHOM ciydae miis KOMIIEHCAllMM HEAOCTAIOUIEr0 Haropa MpOoKJia-
JbIBAtOT JTynuHr. HeoOGxoaumo pacrpenenuTs OOIlyr0 JUIMHY JIYIUHIOB IO
NeperoHaM MeXkay CTaHIUsAMU. JIYyMUMHT MOXHO MPUMEHUTH B JIFOOOM MecTe
pacueTHOM JuMHBI Tpacchl. Haunbonee 1enecooOpa3Ho pa3Mmeniath B KOHIIE
NEPEroHa MEXIy HAaCOCHBIMM CTaHIMSAMU. [Ipu 3TOM paccunThiBaeTCs AJIMHA
JIYNIUHTA:

;= Her(nge —nm) (7.10)
g i(l- w
I71I€ (@ — pacueTHBIN KOADPUIIEHT:
0= ! , (7.11)
d, )é;% -’2—m
|1+

pH:

JaMuHapHOM TeueHun @ = 0,5;

TypOyJIEHTHOM T€UEHUU
B 30HE THJIPaBINYECKH IIaaKkuxX Tpyo @ = 0,296;
B 30HE CMeIIaHHOTO TpeHus @ = 0,272;
B 30HE KBajpaTU4YHOTrO TpeHust @ = 0,25;

m— ko3 duruent Jleitbensona (tada. 7.2);



Tabnuma 7.2
Bemuunbl koadduimenton Jleiiben3ona

PexxuMm TeueHus m A A, ¢*/m
JlamunapHbIi 1 64 4,15
TypOyeHTHBINH:
30Ha bnasuyca 0,25 0,3164 0,0246
30Ha CMEIIAaHHOTO TPEHUS 0,123 1091271806271 (0 0802 A,
30Ha KBaJPaTUYHOIO TPECHUS 0 A 0,0827 A

U THAPABJIHYECKHH YKJIOH HA YYacTKe ¢ JYNMHHIOM, KOTOPBIH OMpees-
eTCsl 4epe3 THUIPABIMYCCKHHA YKIOH W JUAMETP OCHOBHOM «HHUTKH» TPYOO-
IIPOBOJIA:

- —wi. (7.12)

PaccmoTpum ocobennoctu paccranoBku HIIC mo tpacce HedTenpoBoga
JUISl ICXOHBIX TaHHBIX, PACCMOTPEHHBIX BBILIIE.

JIOTIOMHUTENLHO CTPOUTCS TUAPABINYECKUNA TPEeYrodbHUK abd. Ero ru-
noTeHy3a bd omnpenensieT MOJOKEHUE JTUHUM THIPABIMYECKOTO YKJIOHA Ha
y4acTKe ¢ JymuHroMm i; (puc. 7.2).

N3 HavanbHOW TOYKM Tpacchl BEPTUKAIBLHO BBEPX B MaciiTabe BBICOT
OoTKJaAbIBacTCsl Hamop Hcr, pa3BUBaEeMbIii OCHOBHBIMM HAacOCaMH IE€pPBOM
CTaHIIMU U BeIW4yuHy nojamnopa Hy. [IpoBeneM MUMHUM THAPaBINYECKUX YKIIO-
HOB M3 KOHIIOB COOTBETCTBYIOIIHUX OTPE3KOB A0 IMEPECEUYECHUs C MpOuieM
Tpaccel. OTiIOkKuUTE B MaciTabe B Touke X BeJIMUMHY Tioanopa Hy U U3 Moy-
YCHHOW TOYKH MPOBEIUTE JIMHUIO THAPABIMIECKOr0 YKIOHA ; . Touka mepe-

CEUYCHUS ATON JIMHUU C JIMHUEW TUIPaBIMYECKOrO YKJIOHA 1 JacT JUIMHY JIy-
ITUHTA /1.

AHAJIOTUYHBIC TTOCTPOCHUS BBITIOIHSIIOTCS JJISI Pa3MEIEHUS] OCTAIBHBIX
JIyNIMHIOB U cTaHmi. CyMma JJIMH OTPE3KOB [y, [y W I3 JOIDKHA paBHATHCS
pacyeTHON aJMHe JynuHra [, HaliieHHo! u3 Beipaxenus (7.10).




||'1 ||'2 Ila

Puc. 7.2. PaccTaHOBKa nepeKkavynBarOMIMX CTAHIUN U JIYIIMHTOB MO Tpacce
HedTenpoBoaa

7.3. Tloctpoenue rpaduka COBMECTHON pabOThl HEPTEMPOBOAA U BCEX
HIIC. I'paduueckoe omnpeeneHue pabovuel TOUKH CHCTEMBI

JUIsi MOCTpPOEHHS COBMEILEHHOM XapaKTepUCTHKU HEePTENpoBOAa H
HACOCHBIX CTaHLIUU MPOBEJIUTE PACUETHI, PE3YJIbTAThl CBEAUTE B TA0NIUILy 7.3.



Tabmauma 7.3

JlaHHBIC TSI IOCTPOSHUST COBMEIICHHON XapaKTePUCTHKU
HedrenpoBoaa u HIIC

3
O, M /4a
+ npu 00IIeM KOJTMYECTBE OCHOB-
HBIX HACOCOB  Ha BCEX CTaHIIMIX
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Puc. 7.3. [Ipumep coBMelIeHHOM XapaKTepUCTUKHU He(TEPOBOAa U HACOC-

HBIX CTAHIMH: IPOEKTHAS IPOM3BOAMUTENBHOCTE Q = 1066 M/4, KOJIMYECTBO

HACOCHBIX CTAHIIMH — MSTh, KOJIMYECTBO HACOCOB, PA0OTAIONINX HA CTAHIIUU
— TpHU



CoBMeleHHasl XapakTEepUCTHKA He(TEnpoBOJa M HACOCHBIX CTaHIIMMA
MO3BOJISICT OIPENEIUTh MPH KAaKOM KOJHUYECTBE PabOTaOIIUX HACOCOB 0bOec-
NEeYUBACTCS MPOEKTHAS MPOU3BOAUTENHLHOCTh HEPTETPOBOIA.

N3 puc. 7.3 MOXHO BHIETb, YTO NPOEKTHAs MPOU3BOJAUTEIHLHOCTD
HedTenpoBoa sl JAaHHOTO MpuMepa obecrieunBaeTcsl Ipu paboTe Ha CTaH-
USIX TPUHAALATA HACOCOB.

IIpu pacnpenesieHMH KOJMYECTBA HACOCOB CJieyeT MMETh B BHIY,
4yTo OOJIbIIEe UX YHMCJI0 AOJKHO ObITH ycTaHoBjeHo Ha HIIC, pacmouao-
’KEHHBIX B HayaJie TPyOONPOBO/Aa, U MeHbIIIee — B €ro KOHILIe.

7. PACHET HEKOTOPBIX TEXHUKO-5KOHOMNYECKUX
I[TOKA3ATEJIEUA PABOTBI HEOTEITPOBO/IHOI'O
ITPEAIIPUATHA

CucreMa TEXHUKO-DKOHOMUYECKUX MOKazarejaed padoThl MpeAnpUsTHS
MO3BOJISIET 0OXAapaKTEPU30BATh €r0 IMPOU3BOACTBEHHO-XO3SMCTBEHHYIO €S-
TEIBHOCTb.

v Tapud Ha TpaHCIOPTHPOBKY HedTH

3a yciayru o TpaHCHOPTUPOBKE HEPTH ¢ HE(PTEIOOBIBAIOIINX TIPEAITPH-
ATUN B3UMaeTcs IUlaTa MO Tapudam, YCTaHABIMBAEMBbIM TOCYJapCTBEHHBIM
OPraHOM PETryJIMPOBAHUs €CTECTBEHHBIX MOHOMNOJMWNA — DenepanbHON CIyXK-
60ii mo tapudam (OCT Poccun).

T(tapud) = Te(Tapudnas Beipyuka) / ['(rpy30000poT).

[Ipu sToM Tapu@ ycTaHaBiIMBaeTCs 3a €AUHUILY TPAHCIIOPTHON padOTHI,
To ecth 3a 100 T-kM. Cpeanuit Tapud mno Poccun (B cucreme OAO «AK
«TpancuedTh») no cocrosiuuto Ha 01.01.2011 r. cocraBnser:

T =138,5741 py6./ 100 T-KkM.

v' Tapuduas BLIpy4Ka

Tapuduas Beipyuka (TB) — cymMma J€HEXHBIX CPEICTB, MOJyYEHHBIX
OpeNpUsATHEM 32 OKa3aHHbIE YCIYTd MO TpaHcnopTupoBke Hedtu. Tapud-
Hasi BBIpYyUYKa ONpEesieTcsl Kak Mpou3BeleHne 00beMa TOBAapHOM MpOayK-
LMY HA CTOUMOCTB €€ peann3aluu.

v' CebecTOMMOCTD MePeKavYKH

«IlonoxxenneM 00 ompeneneHnn TapudoB HA YCIYTH MO TPAHCIOPTH-
poBKe He()TH MO MarucTpajibHbBIM TpyOompoBogam», yTBepkaeHHbIM DOCT
Poccun, ycTaHOBIIEHO, UTO pacyeTHas BeJWyuMHa Tapuda goikHa obecrie-
YUTh MOKPHITHE HKOHOMHYECKH OOOCHOBAaHHBIX 3aTpaT U 0Opa3oBaHHE IMPH-
OBLTM B IOCTaTOYHOM paszMepe. ITOT pazmep coctapiser 15 %. Takum o6pa-
30M, HOpMa MPUObUTH (MM PEHTA0EIbHOCTh) B Tapude 3a YCIyru Mo TpaHcC-
nopTupoBKe HEPTH cocTaBisieT 15%, a ynenbHas cebectoumMoctb — 85 %.



Pacuetnbie hopmyisl

Taomumna 8.1.

Ne /i HaumenoBanue En. uzm. VYcn. 0603H. | PacuerHas popmy-
11OKa3aTelis Ja
1 2 3 4 5
1. Ioka3aTesn 00beMOB IPOU3BOACTBA
1.1. | Ilepekauka Hetu TBIC. T ITu —
1.2. | OOBbem TpaHCIOPTHOM MJIH T * KM Ot Ot =1IIu /11,
paboThI rae I1 — npotsken-
HOCTB TPYOOIIPOBO-
Ja, KM
1.3. | Tapudnas BIpyuka MJH pYyO. TB Tg=01T,
rne T — rapud Ha
nepeKauKy,
py6./100 T k™M
2. DuHaHCOBbIE NOKA3ATEIU
2.1. 3aTparkl Ha IEpeKauKy MJIH pyo0. 3n —
HedTH
2.2. | CebecTouMOCTb Tiepe- pyo./T Cnn Con =3n/I1u
kayku | T HedTH
2.3. | CebecToUMOCTh €TUHU- pyo./T KM Cr Cr=3n/0r
1[bl TPAHCIIOPTHOM pado-
THI
2.4. | Ilpubbuib oT peanuza- MJIH pYO. I1, Ilp = Tg — 311
02078
2.5 Yucras npuObLIb MJIH pYO. I1, I, =1, - H,
rae I, — npubbuIb
oT peanuzanuu
(HanorooGusiaraemas
puObLIb), pyO.;
H — pacxomsr mo

HaJory Ha IpuObLIb
(c 01.01.2009 .
CTaBKa Hajora Ha
NpUOBLIb COCTABIIS-
et 20 % ot Hanoro-
oOmaraeMoil  mpH-
ObLTH), PYO.

v/ 3aTpaThbl Ha MEPEKAUYKY
OO6mrast cymMa 3atpaT Ha nepekayky HedTu:

3,=0-L-Cy,

rae Q — o0beM nmepekavyku HepTH 1Mo MarucTpaIbHOMY HEPTETPOBOIY, T;




L — IpOTsKEHHOCTh YYacTKa MarucTpabHOTO He(TErmpoBoaa, KM;
Q - L — tpancnioptHas pabota (rpy30000poT) T'KM;
Cyn — ynenpHast ce0ECTOMMOCTb, TO €CTh C€0ECTOMMOCTh MepeKadyku 1 T
HedT Ha 100 kM, B py0. 3a equHMIly TpaHCTOPTHOM paboTh! (100 T-KM).
v TIpuoObLIbL OT pean3anuu
[TpuObus (yOBITOK) OT peanuzauuu (I1,) — 3TO puHAHCOBBIN pe3yibTar,
[OJYYEHHBIN NPEINPUIATHEM OT OCHOBHOW JI€ATEIBHOCTH; PAaBEH pa3HUIIE
MEXJly Tapu(pHON BBIPYYKOW M 3aTpaTaMd Ha TPAaHCHOPTHPOBKY He(dTH 1O
MarucTpajibHbIM TPYOOIIPOBOIAM.
v" Yucras npudbLIbL
[locne ynnarbl Hajora Ha OpHOBUIL M JIPYTUX IUIATEXEH B OIOJKET
ocTtaBLIasics YyacTh NpuObLIM — ynctas npuodsLib (I1,) ocTaercs B pacnopsike-
HUU NPEANPUATHS U UCTIOIB3YETCS UM CAMOCTOSATENBHO.

8. MIPUMEP PACYETA

HaHHBIe I TCXHOJIOTHYCCKOI'O paCcuCTa MaruCTpaJlbHOI'O He(i)TGHpOBOI[a

Ne Bapu- | Tuws | per= P20, | Her=M20, | Gr» | L, KM | n, | AZ | Hucio

aHTa °C | ki umllac | MuH M HIIC
T/TON

-0,5 765 95 6,0 900 | 2 900 > Nye

JlanHble U1 ocTpoeHust Npouis Tpacchl HEPTENMPOBOAA

Paccrostnue | O 100 200 300 | 400 [ 500 | 600 [ 700 | 800 | 900
[, kM

Ormerka z, | 50,0 | 200,0 | 287,5 | 250,0 | 375 | 587,5 | 600 | 712,5 | 875 | 950,0
M

JlaHHbIe 1)1 pacyeTa TEXHUKO-YKOHOMUYECKUX TTOKa3aTeseil paboThl HedTe-
MIPOBOTHOTO MPEATPUITUS

Bapwnant Tapud (T), py6./100 | Ilepexauka nedru (I1n),
T'KM TBIC. T

7,45 50211,6




9.1. Pacuer 0CHOBHOIO MaruCTpajJbHOoro Hacoca

9.1.1. B cooTBeTcTBUHU C 3aJlaHHOI MpOIyCKHOM crnocoOHocThr0o MHII
G BbIOEpEM €ro OPUEHTHPOBOYHBIE TAPAMETPBHI.

Tab6auma 9.1.1
OpuentupoBounsle napamerpsl MHII

[IponyckHas [wnamerp Honyctumoe nas-
CIIOCOOHOCTH HapYKHBIN JICHUE
(Tpy3010TOK) Dy, MM P, MIla
G, MJIH T/TOLX

4,0-9,0 530 6,3

9.1.2. Onpenenum pacueTHYIO TOJIIIUHY CTEHKH TpyOorpoBoga o (¢
OKPYTJICHHEM JIO HOMHHAJIBHOW TOJIIWHBI CTCHKU B OOJIBIITYIO CTOPOHY):

Hpuanmaem uist pacyera K, , = 0,9 mmst I kareropuu tpyborpoBoza;
K,y=14;Ky=1.
PacuéTtHoe (1omycTrMOe) COpOTUBIICHHE CTaIM Ha pa3pbiB, MIla:

y.p.
| Lo 7 [510-0,9]/[1,4-1] = 327,9 MITa.
P &H.Ml KH

K P, D
o JIoT H — [1’16’3530]/[2(327’94—1’16’3)] = 10,97 MM.

o=
2([cp1+ K Puon)

Hp
[Ipunumaem 6 =11 m.

9.1.3. OnpenenuM BHYTpEHHUI JuaMeTp TpyOonpoBoaa
dy, =D, —2-6 =530—-2-11 =508 mm.

9.1.4. OnpenenuM MIIOTHOCTH MEpEeKavYnBaeMoi HeTH

Tabmuma 9.1.2
TemneparypHas monpaBka Ha IIIOTHOCTh HEPTH

K2
[110THOCTD L1, ke/Mm’ TemnepaTypHas monpaska 7, {L— \
3 0
m - C J

760,0 — 769,9 0,818




Pr = Per =¥ty =1 ) =765 0,818:(~ 0,5 — 20) = 781,77 xr/m>

9.1.5. Onpenenum pacueTHbI yacoBoi Q, U CCKYHIHBIH Q. PacXofpl
HedTH:
_G.-109 K.
Qq B =[6,0-10"-1,07]/[352-24-781,77] = 972,1 m'/u;
N r’ 24 Pr
ITpuanmaem K, = 1,07 — nias oqHOTpYOHBIX (OJJHOHUTOYHBIX) HEPTETPOBO-
TI0B.

Tabmuma 9.1.3

HopwmartuBHas rogoBast mpo 0 KUTENBHOCTE (B cyTKax) padotst MHII

[IpoTszxeHnHoCTSH L, Jnametp HedrenpoBoga Dy, MM
KM 710 820 (BKJIFOUUTEIBHO) cebie 820
L >700 352 (350) 349 (345)

0. = 0./3600 = 972,1/3600 = 0,270 m’/c.

9.1.6. CkopocTh niepekauku V :
V= O Q. 4052 =[4-0,2701/[3,141-0,508%] = 1,33 w/c.

Swox ~ d 14" md,

9.1.7. B coOTBETCTBUM C paCYCTHON YaCOBOI MPOMYCKHOU CITIOCOOHO-
CThIO0 O, BbIOEpEM MapKy OCHOBHOTO MaructpaibHoro Hacoca (HM).

Tabmuma 9.1.4
TexHnueckne XxapakTepuCcTUKU HacocoB cepun HM

HomuHaNbHBIN PeXUM HA BOJe Yucio
Tumno- [Tomaya | Hamop | Yacrora | [omycr. KII1JI MomiocTs | CTyNeHei
pas- Qoun, | Hopn, [Bpamuenws,| kaBwurail. % IPUBOJIA ( pabounx
Mep Mg M n, 00/MUH 3amac Mow» 70 (on/mBur.) | KOJEC), N
Hacoca Ahon 1, v No.n, kBT

Hacochl ciupaibHble 0JJHOCTYIEHYAThIE C BYXCTOPOHHUM HOIBOIOM KHAKOCTH K pabo-
yemy Kostecy M pc=2

HM 1250- 1259 260 3000 20 80 1250 1
260*




9.1.8. PaccunTaeMm nmogady Hacoca B ONTUMAIIBHOM PEXKUME:
Ousonr = —C1s/(2¢25)= [— 10,36 -107)/[2-(-44,35-10®)] = 1168 ™/4, npu
KOTOpOI/I MaKCI/IMaJILHBII/I K.I1.1. Ha BOJEC gaBeH

T 5oy = Cos T €18Cm Bonr + 2,0y 5 onr 20,29 10 +10 36
10*1168-44,35-10"1168*= 0,81.

9.1.9. OnpenenuM rpanulibl paboueit 001acTH
Q, =08 Ousomr=0,81168 =934,4 M3/3q;

0.,=1,2 Qusomr =1,2 -1168 = 1401,6 M /u.

9.1.10. OnpenenuM aHaTUTUYECKYIO 3aBUCUMOCTh HAlOpa, pa3BUBAEMO-
0 HACOCOM OT €ro mojiauu no ABym Toukam (Q;, H;) u (Q», H>):
H,, =h,, —b,,0°=3188—(3,85-10" -1250°) = 258,64 m,
r,ue hMB [285 1401,6% — 243-934,4%)/[1401,6° — 934,4°] = 318,8 m;
by = [285— 243]/[1401,62 934,42] = 3,85-10” w’Avr’.

Hanop, pa3BuBaemsblii HaCOCOM Ha BOJIE B ONITUMAIBHOM PEXKUME:

Hyy om=Mw — PusOus om = 318,8 = (3,85:107 -1168?) = 266,28 m.

M B OIIT

9.1.11. OueHnm NpaBUILHOCTH BBIYUCIEHUS KOIPPUIUEHTOB

%F(QOH) % 100 % = |[378,95-371,32)/[371,32] | 100 % = 3 % <

5 %.

9.2. PacueT nNoANOpPHOro MarucTpajbHOr0 Hacoca
Bri6upaem noanopusiii Hacoc HITB 600-60.

9.2.1. Onpenenum nojavyy MOAMOPHOrO HACOCA B ONTUMAIIBHOM PEXUME
— 15 /(2¢5)= [- 24-107)/[2-(- 209-10°%)] = 574,2 M’ /u.

Qn onT —

9.2.2. Onpenenum MakCUMaJIbHBIN K.ILJL. Ha BOJIE
. By = €0 + C15On sorm +20npomr= 91510 + 24 10 -574,2 —
209-10%-574,2*=0,78.

9.2.3. HanopHas xapakTepUCTUKA MOANOPHBIX HACOCOB B ONTHUMAaIbHOM

pexuMe



Higomr = Hns + ans " Q- bus Q=753 +0-574,2 — 45-10°-574,2* =60,46 wm.

9.2.4. OnpenenuM aHAIMTHYECKYIO 3aBUCUMOCTD HaIropa, pa3BuBacMoro
HACOCOM OT €ro Mojauu
Hiw=huos+ aus Q- bus O° =753 +0-600 — 45-10°600*= 59,1 M.

9.3. [lepecueT XapaKTEePUCTUK OCHOBHOTO U MOJANOPHOT0 HACOCOB C BO/IbI
HA BA3KYIO KUJIKOCTh

OCHOBHOI MarucTpajJbHbI HACOC

9.3.1. OnpenenuM KUHEMATHYECKYIO BSI3KOCTh HEPTHU

vi=u/p = 0,159/781,77 =2,03-10™ m*/c = 2,03 Cr,

THe My = oy -€ Blnnler) = 95 .10 2,7 F0025°C03201=158 6.107 [Ta-c.
9.3.2. PaccuntaeM KpUTHYECKOE 3HAYEHHUE BA3KOCTH IEPEKAYMBAEMOU

cpembl Vi
n- D 2 4
Re, =  =[30000.44 J[60-2,03-10 ]=47684,

H
t

Re, = 3,16-102 50305 =3,16-10752,1° = 94613,
Y

n )0,5
rac n B ONT / BC —

ng= 3,65 B OIT /nK)OJS
60 H 0,5 0,75
3,65 [(3000°[1168/21°%)/(60-[371,32/11™)]=52.1.

Re, <Re, (47684 < 94613), (v;>V;), cienoBaTeinbHO, XapaKTEPUCTUKHU LIEH-

TpPOOEKHOTO HarHeTaTells, IOCTPOCHHbIE Ha BOJE, OTIIMYAIOTCS OT XapaKTe-
PUCTHUK HarsHeTaress, paboTaroiero Ha Oosee BA3KOM JKUIKOCTH, T.€. KO3(-
(UILIUEHTHI B YPaBHEHUU:

2
HMB OHT: hMB _bMBQMB OIT

IIEPECUNTHIBAIOTCA.
Kputnueckoe 3HaueHne BSI3KOCTH HEPTH V4, BbIIIE KOTOPOTrO HEOOXO-
JIAM TIEPELUET HATIOPHOM XaPAKTEPUCTHKI PACCUUTHIBACTCS 110 opmyJIe:

v, >nD, / Re,, = [3000-0,44%)/[ 60-94613]=1,02-10" m*/c = 1,02 CT.

9.3.3. Omnpenenum ko3 PUIMEHTH IepecueTa Haropa Ky, mojgadu
K, w k... K; Hacoca ¢ BOJIbI HA BA3KYHO HEQTH:



Ku=1-0,1281-1g[94613/47684] = 0,962;
K, = 1—0,37‘lg[10252146’4§§984] = 0,8775, 0384
TAe Re,,~0,224-10 - 1 =0,224-10 -52,1 = 102214,

-0,326
ay~133-n,  =13352,1"°=037.

9.3.4. OnpenenuM anmpoKCUMAIMOHHbIE KOA(PDUIIUEHTHI IIPU padoTe
HAcoca Ha BBICOKOBSI3KOM HeTu:

h,, =K, -h,, =0,962-318,8 =306,68;

— l( ahlB —_ .
aMV —CZMB = 05 - 07
K, Kp
bMB
byy =bys K- _—— =[3,85:10°1/[0,962%] = 4,16:10°;
K; K}

Cov K COB_08772O29 10°=17,8-107

Gy =iy = 10,36-10™-[0,877/0,943] = 9,63-107%;

0
K

Ké

2
Hyy, =hy, —by, 9 =306,68-4,16:100.1250% = 241,58 M i ay» =

OIT OIIT
0.

Qv =cy, - —44.35- 10" -[0,877/0,943 ] =—43,75- 10™

9.3.5. Onpenennm mogady OCHOBHOTO HAcOCa B ONTUMAIBHOM PEXKUME
npu paboTe Ha BRICOKOBSI3KON HE(TH:

Ouvomr = — Cia /(2C25)= [— 9,63-107*)/[2-(— 43,75-10)] = 1100,5 m’/u.

9.3.6. OnpenenumM MakCUMaJIbHBIN K.I1.JI. OCHOBHOTO Hacoca Mpu padbore
Ha BBICOKOBSI3KOM HE(TH:

2
77h4 VHK“» ::C(h/'+'clv £2B1V 4_(32v' £2 = 17,8'1(Y2 + 9,63'1(y

our MVonr

4.1100,5 — 43,75-10®-1100,5* = 0,708.

9.3.7. HanopHas XapakTEepUCTHKA B ONTUMAIIBHOM PEXUME:
=hyy, by, - OF  =306,68—(4,16-1071100,5%) = 256,2 m.

HVonr Hv



IMoanmopHwlii HAcoC

9.3.8. Onpenenum KHHEMATHYECKYIO BA3KOCTh HE()TH
vi=14/pr = 0,159/781,77 =2,03-10™* m*/c = 2,03 Cr,
rae = lo, e Blnn—ler) =95 .10 2,7 F0025C05200=158 6.107 [Ta-c.

9.3.9. PaccuntaeM KpUTHYECKOE 3HAYECHHUE BA3KOCTH IEPEKAYMBAEMOU
cpembl V.
n-D.

2 4
Re, = =[1485:0,445 }/[60-2,03-10 1= 24143,

t

Re, = 3,16-102 50305=3,1610°-70,6 %" = 86258,
0

n )0,5
Tac n B ONT / BC —

1 =365 o [n )"
3,65+ [(1485-[574,2/21)/(60-[60,46/11"7°)]=70,6.

Re, <Re, (44000 < 83480), (v; >Vy), CIENOBATEIBHO, XaPAKTEPUCTUKU LICH-

TPOOEKHOTO HArHeTaressi, MOCTPOECHHBIE HA BOJIE, OTIIMYAIOTCS OT XapakTe-
PUCTHK HarHerarensi, paboTaroliero Ha 0oiiee BSI3KOH KHAKOCTH, TO €CTh
K02 (UIIUEHTHI B YpPaBHEHUU:

2
HHB :hHB _bHB Q
HepeC“II/ITI)IBaIOTCﬂ.

Kputnyeckoe 3HaueHue BSI3KOCTU HEPTH V4, BBIIIE KOTOPOTO HEOOXO-
UM HepefqéT HANOPHOM XapaKTEPUCTUKU PACCUUTHIBAETCS MO (hopMyJie:

v, >nD, / Re, = [1485-0,445%)/[ 60-86258]=0,57-10* m*/c = 0,57 CT.

9.3.10. Omnpenenum kodduienTs nepecyeTa Hanopa Ky, mogadu
K, u ka1 Ky Hacoca ¢ BOJbI Ha BA3KYIO HE(Th!

Ky =1-0,1281 1g[86258/22278] = 0,924;
K, = 1-03321g[1148G5202781 = 0764,

rie Re ~0,224-10 -1, =0224-10 -70,6 = 114865,
0,326
ay~133-ng  =13370,6%°=0,332.



9.3.11. Onpenenrm k03P GuUIMEHTHI TTPH padoTe Hacoca Ha
BBICOKOBSI3KOM HEe(TH:
houy=0,924-753 = 69,58;
Agy = 0;
b v =45-10° -[0,924]/[0,888%] = 52,73-10°;
Coy = K,, -cop=0,764:9,15-107 = 6,99-10%;
K
Cly =y =24 107:10,764/0,888] = 20,65-107;
o

KT?
Coy =y, - =—209-107°[0,764/0,888”] = — 202,5:10"

B Ké

Hyy =huy—byy -0 =69,58—52,73:10°600° = 50,61 M npH ay, = 0.

9.3.12. Onpenenum noj1aqy OCHOBHOTO HACOCA B ONITUMAJIBHOM PEKUME
IpU padoTe Ha BBICOKOBSI3KOW HE(TH:

Ouvonr =—C1s/(2¢25)= [- 20,65-10™*)/[2-(- 202,5-10°)] = 509,9 m’/u.

9.3.13. Onpenenum MakCUMaJIbHBIN K.I1.Jl. OCHOBHOT'O Hacoca Impu pado-
T€ Ha BBICOKOBSI3KOM HE(PTH:

N vmax= 6,99-10%+20,65-107:509,9 — 202,5-10°-509,9% = 0,59.

9.3.14. HanopHast XapaKTEpUCTHKA B ONTUMAIIBHOM PEXUME:
H v om = 69,58—52,7-10°-509,9% = 55,88 m.

Tabnuia 9.1.4

Pexum Tonaua, M3/C Hamnop, m K.ILJ.
MarucrpajbHbIii HAcOC
HOMUWHAJILHBIN 1250 260 0,8
ONTHMAJTBHBIH Ha 1168 266.28 0.81
BOJIC
OMTVMAIBHBI — Ha 1100,5 256,2 0,708
HeTH
IHoanmopHsbIii Hacoc

HOMUHAJIbHBIN 600 60 0,77
ONTUMAJTBHBIH Ha 574, 60,46 078
BOJIC
ONTHMAITBHBIH Ha 509.9 55.88 0.59
HeTH

JIelCTBUTENIBHBIN HAIIOP OJTHOTO HACOCA:




Tabmanma 9.1.5
Jannsie i noctpoeHus rpaduka coBMectHoit padots HIIC u MHII

g’ XapakTepucTHKa XapakTepucTHKa HeTenepeKaynBaOIINX CTaHIIUN
M/q TpyOOIpoBoaa MIPU KOJIMYECTBE OCHOBHBIX HACOCOB  HAa BCEX CTAHIUAX
28 29 30 31 32
400 2398.4 8523,0 8823,0 9123,0 9423 9723,1
600 3884,4 8268.9 8560,6 8852,3 9144,0 9435,7
800 5798,1 7913,2 8193,3 8473,3 8753,4 9033,5
1000 8109,4 7455.,9 7721,0 7986,1 8251,2 8516,3
1200 10800,4 6897,0 7143,8 7390,6 7637.4 7884,1
1400 13842,3 6236,5 6461,6 6686,8 6911,9 7137,1
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Puc. 9.1. CoBMmelieHHas xapakTepucTrika HedTernpoBoaa U
HACOCHBIX CTaHIIUHU
IIpn xonmdecTBe pabOTAIOIMIMX HACOCOB MIPOMU3BO-

JTUTEILHOCTh HE(PTEIPOBOJa COCTaBIISIET COOTBETCTBeHHO 954, 976, 991,
1010, 1028 m’/u. [Ipu »TOM TIpPOEKTHAs MPOU3BOIUTEIBHOCTh HEPTEIPOBOIA
oOecrieunBaeTcsi Mpu padoTe Ha cTaHMsIX 29 HacocoB. BwiGepem cremyro-
IIYI0 CXEMY BKJIIOYEHUS HACOCOB HAa HACOCHBIX cTaHUUAX: 3—3—-3-3-3-3-3—
3-3-2.

BbImonHuM paccTaHOBKY HACOCHBIX CTaHIMM MO Tpacce He(TernpoBoaa,
C OKpYTJICHHEM YHCJIa CTAHIUH B OOJIBIIYIO CTOPOHY.
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Tabmuma 9.1.6

PacueTtnnie 3HaueHnsa BeIcOTHRIX 0oTMETOK HIIC M niinH muHEeHHBIX
y4acTKOB He(pTenpoBoia

Hedrenepexaunparomias Bricotnas Paccrosiane ot | JlnuHa nuHen-
CTaHLIUSA OTMETKa Z;, M | Hadasa He)Te- | HOTO ydJacTka
IIPOBOJA, KM li, kM
[HIIC-1 50,0 0 80,0
HIIC-2 175,0 80,0 85,0
HIIC-3 250,0 165,0 90,0
HIIC-4 287,5 255,0 95,0
HIIC-5 300,0 350,0 75,0
HIIC-6 425,0 425,0 75,0
HIIC-7 587.,5 500,0 100,0
HIIC-8 600,0 600 80,0
HIIC-9 7125 680 75,0
HIIC-10 837,5 755,0 85,0
HIIC-11 887,5 840,0 60,0
KII 950,0 900 -

9.6. Pacuet HEKOTOPBIX TEXHHKO-IKOHOMHYECKHX NMOKa3aTeJeil padoThl
He(TENMPOBOIHOI0 NPEANPUATHS

Ne ii/m HaumenoBanue En. u3m. Paccuurannoe
nokaszaTeis 3HAa4YeHHE

1. OO6beM TpaHCTIOPT- MJIH T'KM 451904
HOI pabOoTHI

2. | Tapudnas Belpyuka MJIH pyO. 3366,7

3. CebecTouMOCTb pyo0./T'kM 6,3
CIMHUIIBI TPAHC-
MIOPTHOM pabOTHI

4. | 3arpatel Ha niepe- MJIH pYyO. 2847,0
KauKy HeTU

5. | CebecronmocTh Tie- pyO./T 56,7
pekauku | T HedTH

6. | [Ipubbuib oT peanu- MJIH pYyO. 519,7
3alliu




[MPUJIOXEHHUE 1. Xapakrepuctuku TpyO uisi HePTENpoOBOIOB U

HedTebas
Taomuna [11.1
Pabouee HapyxHbrit Homunamenast | XapakrepuctukuMatepu- | Kosddumuent [NocraBmmk
JaBJIeHHUE, Jamerp, TOJILIMHA CTeH- ana Ipyo HaJIe)KHOCTH TpyO, NeNe
MIla MM KH, MM Mapka o 10 MaTepHa- TEXHUYECKHX
CTaJx | Or ay, Ky YCIIOBUI
MIla | Mlla
54..74 1220 10; 11; 12; 13; 08I'BIO 510 350 1.4 4T3, TY-14-
14;15;16 3P-03-94
10;11; 12; 13; 09I'BIO 550 380
14; 15; 16
54..74 1220 10; 11; 12; 13; 12I'Cb 510 350 1,4 4T3, TY-14-
14; 15; 16 3P-04-94
10; 11; 125 13; 12I'Cb 550 380
14; 15; 16
6,3 1020 12,5;12,9;15,5; | 13I'1C-Y | 540 390 1,47 Y13, TY-14-
16 3-1698-90
6,3 1020 11,4 13T'1C-Y | 540 390 1,34 HMT3, TY-
14-3-1424-86
6,3 1020 11;11,5; 12 17T'1C 510 363 1,4 BT3,TY1104-
54 1020 9,5;10; 10,5 17T'1C 510 363 138100-357-
54 1020 8;8,5;9 K60 588 441 02-96
54...7,5 820 8,9;10;11; 12 | 13I2Ad | 530 363 1,47 4T3, TY-14-
25-86
54...7,5 820 8,5;9,2; 10,6; 171TC 510 353 1,47 UT3, TY-14-
11,4 3-1270-84
54..74 820 9;10; 11; 12; 12I'Cb 510 350 1,4 yT3,TY-14-
13; 14 3P-04-94
7.4 720 7,3;8,7;10,8; K60 589 461 1,34 BM3, TY-14-
12; 14; 16; 20 3P-01-93
54...74 720 8;9;10;11;12; | 08I'BIO 510 350 1,4 UT3, TY-14-
13; 14 3P-03-94
54...74 720 7.5;8,1;9,3; 10; 17TC 510 353 1,47 UT3, TY-14-
11;12 3-1270-84
54...74 630 8;,9;10;11; 12 1212C 490 343 1,4 XT3, TY-322-
8-10-95
54...74 530 8;9;10 13I'C 510 353 1,34 XT3, TY-322-
8-10-95
7.4 530 7;75;8;9; 10 171°C 510 353 1,47 4T3, TY-14-
3-1270-84
7.4 530 7,1;8,8;10; 12; - 529 392 1,34 BM3, TY-14-
14; 16 3P-01-93
54...74 530 7;8;9;10; 11; 8I'bIO 510 350 1.4 YT3,TY-14-
12;13; 14 3P-03-94
54...74 530 7;8;9;10; 11; 12I'Cb 510 350 1.4 UT3, TY-14-
12;13; 14 3P-04-94

IIpumevanne. YT3 — YensOunckuit Tpyonsiit 3aBog; HMT3 — HoBomockoBckuii TpyO-
HbIi 3aB01; BT3 — Bomkckuit TpyOHsIif 3aBos; XT3 — Xapubisckuii TpyOHBIi 3aBo1; BM3

— BBIKCYHCKMIT METAJUTYPTHYECKHUN 3aBOJT




Tabmauua I11.2

TpyOs1 cBapHBIE AMst MarucTpaibHbIX razoHedrenpoBogoB ('OCT 20295-85)

XapakTepUCTUKH MaTe- Kos¢durment
Hapyxub1ii HomuHansHast ToJmuHa puana Tpyo HAJIC)KHOCTH
JTUaMeTp, MM CTEHKH, MM Mapka | Oy » G,, | IOMarepuaiy,
cramd | MIIa | Mlla Ki
159 4;45;5;5,5 K34 340 210 1,47
168 4;4,5;5;5,5;6;7 K38 380 240
219 4;4.,5;5;5,5;,6;7; 8 K42 420 250
273 4;45;5;5,5;6;7; 8 K50 500 350
325 BARRINOTE | K5y | 520 | 360
351 £4.35:55:6: 738 1 gss | 650 | 380
9; 10
377 4.5 5; 5’?;06; BES | e | e
426 5;5,5;6;7;8;9; 10 —//— - | —-

I[MPUJIOXXEHMUE 2. Texunueckue xapakTepUCTUKH HacocoB cepun HM

HoMuHanbsHbIN pexxuM Ha BOJE Yucno
Tunopas- [Tonava | Harmop | Yacrora | Jlomycr. K.IL.J. Momocts CTYyIIEHEH
MEp Hacoca Qon, H,y, [BpaimieHwus,| kaBuTAall. o | IpuBOOa ( paboumx
M /a M n, 00/MuUH|  3amac IN2i/,°0 (on/mBur.) | KOJEC), Nk
Ahon. How Nou, KBT
1 2 3 4 5 6 7 8
Hacocbl ceknimoHHbIE MHOTOCTYIIEHYATHIE, C PA00YNMU KOJIeCaMu
oHOCTOpPOHHEero Bxoaa Ilgc=1
HM 125-550* 125 550 3 000 4,0 72 400 5
HM 180-500* 180 500 3 000 4,0 72 400 5
HM 250-475* 250 475 3 000 4,0 75 500 5
HM 360-460* 360 460 3 000 4,5 78 630 3
HM 500-300* 500 300 3 000 4,5 80 500 3
HM 710-280* 710 280 3 000 6,0 80 800 3




[Tponomxenue

[TPUJIOXEHUE 2. TexHuueckre XapakTepHUCTHUKU HacocoB cepun HM

KoJiecy Ilpc=2

Hacocsl cniupaJibHbIe 0JHOCTYIeHYATHIE € ABYXCTOPOHHUM MOABOA0OM KHIKOCTH K padoueMy

HM 1250-260*
c poropoM 1-QoH 1259 260 3000 20 80 1250 1
CO CMEHHBIM PO-
TOPOM Ha IOJavy
0,7-Qon 875 * ¥ 16 1250
1 Ha 110129y
1,25 Qon 1562,5 *ox 30 1600
HM 1800-240* 1800 240 3000 25 83 1600 1
HM 2500-230* c
poropom1,0 Qon | 2500 230 3000 32 86 2000 1
- 0,7 Qon 1750 * ¥ 30 2000
- 0,5Qomn 1250 * ¥ - 2000
- 1,25 Qon 3125 * ¥ 3 2500
HM 3600-230* ¢
potopoMm1,0 Qon | 3600 230 3000 40 87 2500 1
- 0,7 Qon 2520 * ¥ 35 2500
- 0,5 Qon 1800 *ox - 2500
- 1,25 Qon 4500 * ¥ 4 3150
HM 5000-210* ¢
poropom1,0 Qon | 5000 210 3000 42 88 3150 1
- 0,7 Qon 3500 *x - 3150
- 0,5 Qon 2500 * ¥ - 3150
HM 7000-210%* ¢
poropom 1,0 Qon | 7000 210 3000 52 89 5000 1
- 0,7 Qon 4900 *ox 45 5000
- 0,5 Qon 3500 * ¥ - 4000
- 1,25 Qon 8750 ko - 6300
HM 10000-210* ¢
poropom 1,0 Qon | 10000 210 3000 65 89 6300 1
- 0,7 Qon 7000 * ¥ 52 6300
- 0,5Q00n 5000 o - 5000
- 1,25 Qon 12500 * ¥ 8 87 8000

*) Hacocsl MpOILIBIX JIET BBITYCKA.
*%) PaccunTaTh 110 HAIIOPHOM XapaKTEPUCTUKE HACOCA CAMOCTOSTENIBHO.




ITPUJIOXXEHMUE 3. CipaBouHbI€ JaHHbIE 110 HacocaM Turia HM

Koadpuuunentsl B popmyne

[TapameTpsl Hacoca, MM

Tunopaszmep (4.9)
Hacoca 10> cop |10 15| 107 cop, | Juamerp matpy6- | Jduamerp | Ilupuna
a/m’ /M Ka (YCJIOBHBIM  |pabodero | omaTok
IPOXO[T) Koneca, Dy | pabouero
BXOJIHO- |BBIXOJHOTO Koseca
To DBX DBLIX
1 2 3 4 5 6 7 8
Hacochl CeKIHOHHBbIE MHOTOCTYIIEHYATbIE
HM 125-550* 3,45 94 -3021 200 135 260* 16
HM 180-500* 3,05 81 -2448 200 135 272% 16
HM 250-475* 2,29 51 -871 250 190 300* 16
HM 360-460* 7,61 38 -505 300 190 300* 24
HM 500-300* 6,00 33 -352 300 235 300* 28
HM 710-280* -0,33 27 213 300 235 315% -
Hacocsl ciupasibHbIe 0THOCTYIIEHYAThIE
HM 1250-260%*
porop 1,0 Qon 20,29 10,36 -44.35 353 353 440* 26
- 0,7 Qon 17,14 11,91 -52,68 353 353 418%* 26
HM  1250-260
potop 1,25Qo 34,10 | 6,27 21,7 353 353 450
HM 1800-240*
porop  1,0Q0H 3,86 9,51 -28,57 512 380 440%*
HM 2500 -
230* 6,86 7,11 -15,63 512 380 430%* 36,2
porop 1,0 Qon 4,96 7,94 -19,81 512 380 495°% 38
- 0,7 Qon 5,66 9,73 -29,87 512 380 425%* 26
- 0,5 Qon
HM 2500 - 230 18,8 4,03 -6,2 512 380 450
HM 3600 - 230*
porop 1,0 Qon 7,05 5,30 -8,64 512 380 450* 41
- 0,7 Qo 4,29 6,32 -12,28 512 380 450%* 43
- 0,5 Qon 71,55 7,62 -19,52 512 380 450%* 29
HM 2500 - 230
porop 1,25 Qom| 15,1 4,0 - 4,57 512 380 470
HM 5000 - 210*
porop 1,0 Qon 10,57 3,42 -3,74 610 610 450* 70
- 0,7 Qon 22,61 3,66 -5,33 610 610 470* 72
- 0,5 Qon 33,57 2,89 -4,02 610 610 430%* 70




[Tponomxenue

[MTPUMJIOXEHMUE 3. CnpaBounsle AaHHbIE IO HacocaM tuna HM

HM 7000 - 210%
porop 1,0Qon | 046 | 258 | -1.85 610 610 475% 61
- 0700n | 314 | 314 | -311 610 610 475% 49
- 0500n | 016 | 411 | -493 610 610 467* 52
HM 7000 - 210

potop 125 Qon | 225 2,0 01,23 610 610 490

HM 10000-210% ¢

potopom 1,0 Qon | 5,66 | 1,84 | -1,02 610 800 495% 66
; 0,7 Qox 555 | 235 | -1,70 610 800 505% 57
- 0,5 Qo 1,00 | 3,08 | -2.86 610 800 475% 58
~ 125 Qon 170 | 147 | 076 610 800 530%

*) - HAaCOCBHI ITPOIUJIBIX JICT BBIITYCKA

[TPUJIOKEHUE 4. Hanopst H1 = F(Q1) n H2 =F(Q2), cooTrBercTByIO-
e JIEBOM M NpaBod rpaHumaMm paboueir obmactu (Q —H) — xapakre-
PUCTHUKH HaCOCOB

Tunopasmep Haco- | duamertp padodero | Hamopsl (B ), cooTB. mogauam Q; u O,
ca koieca Dy, mm H, = F(Q)) H, =F(0»)
1 2 3 4
Hacocsl cekiuoHHbIE
HM 125-550* 260* 539 414
HM 180-500* 272%* 559 469
HM 250-475* 300* 472 405
HM 360-460* 300* 498 423
HM 500-300%* 300* 347 272
HM 710-280* 315 335 263
Hacocbl ciupasibHble
HM 1250-260* po-
top 1,0 Qon 440%* 285 243
— 0,7 Qon 418%* 254 218
HM 1250-260
potop 1,25Qomn 450 307 282
HM 1800-240*
Porop 1,000H 440%* 267 278
HM 2500-230*
porop 1,0 Qon 430%* 257 217
- 0,7 Qon 405%* 228 205
- 0,5 Qon 425% 220 186
HM 2500-230 270
porop 1,25 Oon 450 144




IIponomxenue

[MPUJIOXKEHUE 4. Hanopet H1 = F(Q1) mu H2 =F(Q2), cooTBeTCcTBY-
IOIKe JIEBOM W TpaBoil TpaHuiaMm paboueit obmactu (Q —H) — xapak-
TEPUCTUKHU HACOCOB

HM 3600-230*

porop 1,0 Qon 450%* 281 226
- 0,7 Qon 450* 239 201
- 0,5 Qon 450% 241 201
HM 2500-230

potop 1,25 Qon 470 253 215
HM 5000-210*

porop 1,0 Qon 450%* 190 143
- 0,7 Qon 470% 244 194
- 0,5 Qon 4309%* 58 25
HM 7000-210*

porop 1,0 Qon 475% 241 168
- 0,7 Qon 475% 231 202
- 0,5 Qon 467* 207 161
HM 7000-210

porop 1,25 Qon 490 263 187
HM 10000-210*

porop 1,0 Qon 495%* 225 195
- 0,7 Qon 505%* 247 153
- 0,5 Qon 475% 230 183
- 1,25 Qon 530%* 314 235

*) HacocsI IpOILLIBIX JIET BBITYCKA.
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NMPUNTOXXEHUE 5. TexHndeckas xapakTepucTuka noanopHbIX HACOCOB (OQHOCTYMEH4YaTbIX C paboymm
KOSieCoM OBYCTOPOHHEro xoaa)

THnopazme HoMWHSNEHEIA PESKMM (Ha BEOOE) Auam-p | Kosddguurenter & dopuyne | Koaddmumedre! & dopwyne
18] (9]
B HaCoCa pafioye [
Mogada | Hano | Yactora | Jonvetaman | KL | MowHOCTY r fog. M| ana. [ 10, 10+ 108
Com, 0 |Epaw, Band  KaeWTal, NEMBDAR | woneca A0, | 708 Cyg | C1g | -C2B,
WA Ham, n Sanac Ylou . N kB Che. MM g | oM g2 it
Y] QfMAKH. AR nan. 0w,
M
1 7 3 Fl 5 B 7 el x| 0 T Tz T3 T
FopHzoHTaNEHe 12 ceprid HMMN* HO = H 1 HO o H
AR Z500-7F] 2000 T 000 o0 Tz =00 BO0 E=Tucd - = | el .2 B =
AR =e0- Zo00 i 000 o0 L2 0] TI5 E=Te ] - 0.7 g Tz g
73
AR Boo0] SO 118 &[] =5 g5 0 =] =70 - (== ] 170 =75 =
118
THO & H =00 g aT5u] T8 T - 70 K [} TG (W Rricc] T cI | = Lo
TZ HOcH
poTop 1 200 2a Q50 4,0 e 4E0 a4 - 2.a2 .14 205 26
-z 420 204 - 0. 128 105 2T
-3 400 24,1 - 024 119 220 162
TFHOcH
poTop 1 1100 a0 Q50 &0 ag 420 200 - 6,12 T 133 -50
-z 540 aa7 - 5.5 T 133 .53
BeptHvrkaneHe e cepin HME
HTTE 150 60
poTop 1 150 &0 2075 2.0 Tz 260 230 725 - 236 - 4.0 e} 2150
-z 207 630 - a7s TO7 T3 2370
[ HITE 20050
poTop 200 &0 2075 a0 75 250 240 TS5 - 109 1,0 a7 751
-z 216 63,1 - 197 18,1 a7 -0f0
ATTE Go0G0
poTop GO0 &l 1455 4,0 77 400 445 TE3 - 45 9,15 24 -209
-z 400 &2, - ary a0 20 G2
ATTE 125060
poTop 1260 &l 1500 2.2 T 400 405" 7T - 11 48 &0 1004 25,1
-z Ly i} 2 - ar 7 a0 10001 25,11
ATTE 125050

paTop 1 1280 G0 1500 272 Ei= 400 225 7458 - 9.5 172 = -2
- 2 S00 =1= e - 105 172 = -2
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[Iponomxenune

MPUNOXEHWUE 5. TexHnyeckasa xapakrepucTnka noanopHbIX HACOCOB (OQHOCTYNEHYaTbIX ¢ paboymm

-3 it b= ] =] 172 =] el
HITH 2500-80F
poTop 1 2500 S0 1500 3.2 L 200 5307 1133 555 0,75 G.a3 -14.4
- 2 477 gza 2.81 0,75 (=]
HME Z500-50
poTop 1 2400 20 1500 3.2 g2 200 &40 rar 1.0 3273 4 2.1
- 2 515 oG4 4.5 323 4 2.1
-3 qa7 262 4.4 323 4 2.1
| ATTE 3E00-30
poTap 1 3600 L=l 1500 4.8 24 12480 540" 136,32 a7 1,02 4,71 -G,68
- 2 550" 101,28 3.0 1,02 4,73 -G,68
["ATTE S500-80
Fotop 1 3600 g0 1500 4.8 24 12480 G0 127 248 -3, 54 4.5 -G
-2 a0 112 2.6 -3 .64 4.5 -G,
-3 G450 Q37 1.4 -3 6 4.5 -G,
HITHSO-
1207 G000 120 1500 5,0 25 200 540" 1519 1,32 2.7 354 -3,81
poTap 1 576" 1211 129 3.7 3.54 38
- 2
HITH S00- 10
poTop 1 G000 120 1500 5.0 25 2000 Ga 1513 1.3 224a 206 27
-2 G132 1327 0.2, 224 25 2T
3 G20 1207 1.0 224 25 2.7
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