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MPEAUCJIOBHUE

TpyGonpoBogHbIA TPAHCHOPT TPYHTOB H pPa3dHYHbIX MAaTEPHAJNOB MNOJYYHJI
3 CCCP mupokoe pacnpocrpaHeHue, CyluecTBYIOLlHe MHOTOYHCJIEHHBIE 3MIIHPH-
yeckHe MeToAbl H  (QOpPMyJanl HHXEHEepHOro TIHIpPaBJHYECKOrO pacuera ruapo-
TPAHCIOPTHHIX CHCTEM 3a4acTylo IPOTHBOPEUHBBI, NO3TOMY CO3JaHHEe HOPMAaTHB-
HBIX JOKYMEHTOB B 3TOH 00JacTH, OCHOBAHHBIX Ha 3aCJAYXHUBAIOUIHX [AOBEpHSA
HCCISI0BAHNAX, ABJACTCA HaCTOATEJbHOM HeobxoxumocThio. Mcexoasa u3 storo
g 1967 r. Oniin BHINYINEHH <«TeXHUYECKHe YKA3aHHS IO paCUeTy HAIOPHOTO THI-
PABJAHYECKOrQ TpaHCNoOpTa rpyHTOB» Hacrofiass HHCTPYKHHSI SBAsSeTCS nepepa-
OOTAHHBIM M JOINOJHEHHLIM H3JaHueM «YKasaHuu» 1967 r. B Hell, nomumo
rHApPaBJHYECKOrO0 pacyeTa He3aWJEHHbIX TPyOONpOBOMOB, M3JOXKEHB  BOMNPOCHI
IIPOCKTHPOBAHUA TUIPOTPAHCHOPTHON CHUCIeMBb! «T'PYHTOBHIEI HacoCc—TpyOONpoOBOAY
U BKJIOYEHBI OTCYTCTBYIOHIHE B NEPBOM H3JAaHHM pasjedbl M0 nepecuery padouux
XapaKTEePUCTHK TPYHTOBBLIX HACOCOB C BOJABI HAa THAPOCMECh M ONpeeNneHHI0 Hau-
BBITOAHEHIICr0 pexXHMa padoTrhl THAPOTPAHCIOPTHOH CHCTEMBL.

B npHAOKeHHAX JdaHbl O0OCHOBaHHS METOAHWKH pacyera, HEKOTOpbie clpa-
BOYHLIE MaTtepuaJbl H HPUMepb pacuetoB. Hacroamasa HHCTPYKUUSA pa3paboraHa
CIeAVIOIHHMH OpTaHH3aALHIMH ¥ JHIIAMHU

1) BHHUUI' am Db. E. Beneneesa: M A JlemenrtbeB, B. A Meenrsbes,
B. I1. Ulep6akos;

2) MHUCH um. B. B. Ky#i6niesa: A. Il. I0O¢un, H T, bBeaosa, JI M. I'ycak:

3) uHctHtyr ruapovexaddky AH YCCP. IH A Cupun |, H0. K. Burouw-

kud, B M Kapacuk;

4) BHUMHEPY . B K. Cynpyu, b B. Muxainos;

5) tpecra <«I'mApomexanusaunusiy Muwshepro. H. A Jlonaruw, I'. H. Mac-
agkos, U II. Edumos, H. B Hsauonckas.

Pyxkonuce HMHCTpyknuu O6bl1a NPOCMOTPEHA HayaJdbHHKOM OTtiena IXaabHero
rugpotpatcnopra YkpHHWUIDnapoyroar H E. OdenresngenoM. PelleH3HpOBaHUE
nykonacH Oblio Buncaneso B HMucruryre «unponpoexts umenn C. 5. JKyka —

b. M. IlIgyaaunasm, B JIITHM um, M. M. Kanuuuna |B. C Kuopo3oMm | u B Jlen-

mopauunpoekte — B. H. Tlecounnckum,

lncTpykuus yrBepxaeHa ['nasuuunpoextom Munsuepro CCCP  (pemre-
uve Ne 17 or 20 auBapa 1972 ropa) u orhHeceHa cormacno CH 395-69 x pasmeny
FI0CO0UI U PYKOBOJCTS




MWUHHUCTEPCTBO | HHCTPYKUMA NO rHAPaBAHYECKOMY

SHEPTETHKH
CHCTEM HAIMOPHOT
U 3JAEKTPHOUKALMY pacuery alopHOro

CCCP rHAPOTpAHCNOPTA TPYHTOB

BaameH

BCH-02-66

— i

1. OCHOBHBIE MOJOXEHUA

1.1. Hacrosiniaa MHCTpyKnug pacnpocTpaHseTcs Ha THAPaBAHYECKHE pac--
MEeThi, CBA3aHHble ¢ BbIOODOM OCHOBHOTO THAPOTPAHCIOPTHOrO OOOPYAOBAHUA
(TPYRTOBHIX KHACOCOB ¢ 3JEKTPOJABHraTeNsiMH IepeMeHHOro TokKa) u Tpybonposo-
AOGB AJS THAPABJAHYECKOro TPAHCHODTA HeCBSA3HBEIX FPYHTOB (l1ecYaHhiX, rYpaBHH-
HHX, FTaJJEYUHUKOBLIX) U NPOAYKTOB ApoO.ieHUs KPYNHOOOJOMOUHLIX NOPOX ¢ vielb-
NbiM BecoM Bemecrsa 2,60—2,70 r/m3. Pacuer ruapaBiIHyYecKOro TpaHCIOpPTaA
yrael, 30J0WJIAaKOBbIX MaTepHanoB, CBSI3HBIX TJHHHCTBIX TPYHTOB, pPa3JHuHBIX.
CTPYKTYPHBIX CMEeCeH H JAPYrHX MaTtepuasos B Hacrosied MHCTDYKIIHMH He pac-
CMATpUBAETCH.

1 2. Ilpusenennsie GOpMyJbl NPUMEHSIOTCS AN  pacu€Ta THAPABJIHYECKOIO:
TPAHCNOPTA T[PYHTOB “CPelHEB3BEUIEHHOH KpynHocTH do=0,20+-70 Mm 1pw
do/D<C0,15, nanbonplliefi OTHOCHTEIbHCIl KPYNHOCTH 4acTHH TPyHTA duane < 0,30
H 00beMHOH XOHCHCTEHLHU ruapocMmecuy He ©Oosee 0,3 (D — gpuamerp tpyGonpo-
BOJA)

13. B HMucTpykuMH yuHThHiBaeTcs 3aBHCHMOCTb MNOTepb Hamnopga oOT cJe--
AVIOHIMX OCHOBHBIX (akTopoB AuaveTrpa TpyOonpoBoAa H IHEPOXOBATOCTH €ro-
BHYTPEeHHeH IIOBEPXHOCTH, CKOPOCTH NABHIKEHHA TIHAPOCMECH H ee KOHQHCTEHuHh,
CpelHEB3BELWIEHHO® KPYMHOCTH H  X03hDHUHEHT] pa3HO3e€PHUCTOCTH TPYHTA.
HUHCTDYKIIHSA He paCnpoCTpaHsAeTCss Ha CHAPOCMECH C TBEepPAbIMH YacTHIIaMH, KO-
TOphI€ HMEeInT GOPMY MJACTHHOK, HII U T. 1

1.4. B Huctpykuuu npuHATA cCcheayiouias TEePMUHOJOTHA HW OOO3HAYEHHAT

rpy6onpoBon (nyabnonpoBoa) — cucrteMa TpyO, 1O KOTOPOH TPaHCNOD-
TUPYETCH THUIDOCMECD,

rHapocMecs (fIyabna) — MexaHuueckas CMeChb TBEPAOrO MaTepHada:
¢ BOMIOH;

3eMCHAapHaAd— arperar, BKJAIOUAIOUIUA T[PYHTOBBIH HACOC ¢ JIBHTaTeJeM,.
rpyHTO3a060pHHOEe YCTDPOHCTBO HA NOABEMHOH DaMe W MeXaHU3MH IJA TepeMelie--
HHE B npouecce pa3paboOTKH FpyHTa;

pacxXxonx ruapocMmecH Qeu, M/cex; Mfu—cymmapumii ob6beM BOAH
H TBepAOro MaTepuaJja, NpOXOASilUMH 4Yepe3 IonepeuHoe ceuedwe TpyOonpoBona-
3a eIMHHIY BpEMEHH;

BHECEHA

Bcecoio3HBIM HaAYUHO-UCCAAOBATEABCKUM
HHCTHTYTOM THAPOTEXHHKH

HMeHd B, E. Beaeuneena, YTBEPXIJIEHA :

MOCKOBCKHM HKHXEHePHO-CTPOHUTEAbHRM
HHCTHTYTOM HMenH B. B, Ky#6biuesa, FTABHUHUIIPOEKTOM

Uucturyrom rrapomexanukud AH YCCP, MUH3HEPTO CCCP

Bceco3HbiM HaYYRO-HCCAEJOBATEN bCKHM
HHCTUTYTOM HEepyAHLIX MaTepHanoB,

TpectoM I'napoMexaHu3lalud

CPOK BBEIAEHHA
1 moHs 1972 r.

I L R .




pacdeTHag CKOPOCTHB U, M/CEK-— cpefHAs Ne nolepeymoMy ceye-
HHIO TPpyObhl CRKOPOCTH THAPOCMECH,

KPUTHYECKAasn CKOPOCTb Ugp, M/CEK—CPEAHAR 10 nNONEpPEeYHOMY ce-

<JEHHIO TPYOBL CKOPOCTh ABHXKEHHA THAPOCMECH, COOTBETCTBYIOILAH Ha4aJ/y Bbina-
AEeHHA YAaCTHL rpyHTa H3 MNOTOKA Ha AHO TPYOHL.

AeHCTBHTEeJNbHBH# YIelJdbHB i Bec THIPOCMECH Ycu, K2/m3— Bec

IBHKYLRICHCA TrHiApocMecH B 00beMe MeXAY ABYyMA [ONELEYHBIMH CEUEHMHAMH
TpyOHl, AEJEHHBblT HA 3TOT 06beM;

LeUCTBHUTEJAbHAsS o6beMHass KOHCHCTEHL HS THAPOCMECH Ca
(BeJiMyHHa Oe3pa3MepHasi) — OTHOINEeHHe CYMMB O0BbeMOB ABHAVIMMXCA TBepABbIX

‘YACTHI B 00beMe TnVOH MeXAYy IOBYMS €€ IONEepeYHbIMH CEUEHHSAMU K BEAHYHHE
aroro offbema; CBA3b MeKAYy BeIHUMHAMU Yem H Cp BhIpaxkaercs $opMyJaoi

Tem — s
It — 1
rie Yy, KI[M3; 45, k[jM3 — yoeabHble BeCa MaTepHana YacTHIL BIBECH H BOAM;

PacXOaAHBH yaneabHBH BeC THAPOCMECH TYp, KI|u3— BecC

THAPOCMECH, NpOTEKawlen B €JHHUIY BpPEeMEHH uepe3 mnolrnepedyHoe CeyeHMe
TpyObl Gy, NeJeHHbIH HA OO0beMHBIH pacxoj ruapocMecH Qeu:

Cy =

CM
- w3
Yp Qm,m/.u.

PacxoaHas o06wbeMHAasn KOHCHCTEHIHA THIPOCMECH Cp

{BeAHYHHa 0e3pasMepHas) — OTHOIICHHE 0Ob€MHOro pacxola TBCDAOTO MaTepH-
ana Q; x 06BbEMHOMY pacxoly ruapocmecu Qqy:

. Qr
P Qen’

1.0. Beanuuuna pacxonnoi o6mb- Tabauua 1
€MHOM KOHCHCTEHUWM onpepeasercd & —0- S
HO NCHCTBHTEAbHOH 00BbEeMHOH KOH- Ca
CHCTEHUMH RPH Pa3AHYHBIX UjUgg o o 7 | o 2
ne Taba 1. o fo—=| = = =

1.6. Koncucrentimio rugpocmecu ol =foe] 205 ] =20 =25
paspeliaeTcs BeIpPaxartbhb OTHOIlE- ———————— I : —
RHTR  Devd ABHAyuieroci IPYHTa - d 02 10,01210,012 | 0,012] 0,012 6,012
B OObeMe MedAy AByMA momeped- | go4 | 0’029 10,023 | 0,024 | 0,025 | 0,096
HDIMH TEICHIIMI _TPYORL K BECY | .06 | 0,036 0,037 | 0,039 | 0,042 | 0,045
BOAN Fp B STOM ODBEME: 0,08 | 0,051 10,053 | 0,057 | 0,061 | 0,065

Pr T Yew—a | 010 | 0068|0072 | 0.076| 0,082 | 0.086

s = D = Y e | 0,12 | 0,037 0,091 | 0,097 | 0,103 | 0,107

0,141 0,107 10,112 | 0,118 0,124 0,128

KOHCHCTEHIMS THAPOCMECH Bhi- 8:}6 O’}?)S 0{3‘51 0:{2? 0:{4? 0%?(13
PaXaeTcs TAKKE OTHOIUeHHEM 006%D- 18 1 0,1501 0,155 | 0, 0,167 G,
eMa JBHXYLIErocsd rpyHTa (B3fTOrO 0,20 | 0,171} 0,177 | 0,183 0,189 0,192
8 eCTeCTBEHHOM CAOKEHHH € NOPAMH

MEMWAY 4YacTHUAMH) MeXIy JAByMA
HONEPEYHbIMH  CEHEeHHAMH TpyObl
K 00beMy rUJapocMecu Mexay 3TU-
MH HONepPEeYHbIMH CeYEHHUSIMU TPYOLI'

IIpauMevanuc,

llpy pacueTe

pacxeaHon

OOBbeMHOS! KOHCHCTEHUHH B PEXhHME CHADPOTPAMCHOD-
T4 C HENMOUBHIKHBIM CXCEM OTAONEHHH peKOMeHIyeT~

CA ADHHEMATD T : T

1

= 1,
P

Cg’=—"'60 1T.n =

Ile Yrp— OObeMHbIi BEC IPYyHTa B €CTECTBEHHOM CNOXEHHH; M — HOPHCTOCTh
IPYHTAa B €CTCCTBEWHOM CAOXEHHH (B HOAAX €XHUHHLLBI).



pabux 3aBHCUMOCTH MeXNY BEeJAHUMHAMH KOHCUCTEHIMH Co, Cq Cof M300PA=
ked Ha pHc. 1.

25

Co, %o

20 ]

75—

1

A | '
0

0 K05 1 415 1,2 1,25 1,3 14,35 vem/Te

Y 5 10 15 20 25 X 33 (g, %
Q 70 20 30 Cq,%
Puc. 1. I'padnx 3aBUCHMOCTH KOHCHCTEHUMH OT YIEJAbHOroG ECCa
TUJPOCMECH,

9 XAPAKTEPUCTHKA TPAHYJOMETPHYECKOTO COCTABA TPYHTA

9 1. PeayasraTh IPaHYJOMETPHUYECKOro aHajH3a TCPYHTa pekOMEHAyeTCd H30-
Gpa)KaTb Ha MOJYyJOrapH(PpMHYECKOH CeTke B BUIC KDUBOH I'paHyJIOMETPHUECKOTO
cOCTaBa, a TaKkKe B BHAE [HCTOIPAMMBI U KPHBOH pacnpeleICHHs (puc. 2). llo
XapakTepy IMCTOTPaMMbl WAH KpUBOW pachpejelCHHA IPaHYJOMETPHUIECKOTO CO-
cTaBa BCe [ecyaHble, rpaBHUHBIE W TaJCYHUKOBHIE TPYHTHI, a TakKXke MaTcpudJ/ibl,.
o6pa3opaBllipecsi B pe3yJbTaTe MEXaHHYECKOI'o npobaeHns KpynHoo6J0MOYHHX
1OPOA, pasiesiioTed ¢ AOCTATOYHLIM npubIuXKeHneM Ha JBe€ TIpynnkl: CAHOMO-
AajdbHble TPYHTH H JABYXMOJXAJbHBIE TPYHTHI.

Tas ONHOMOLAJBHBIX TPYHTOB pacmpelaejeHne GpakiMd mo KPYNHOCTH B €0-
etaBe MOMKET ObiTh NPHHATO OJH3KHM K JoOTapuPMHUECKH HOPDMAJbHOMY 3aKOHY
pacnpeieenus CliyyaiHulXx BeaHdHH. JIByXMoJaJjbHHE TIPYHTB MOXHO TpEACTa-

BHTb Kak CMeCh ABYX OJZHOMOJA/bHBIX [PYHTOB NPH Pa3IHYHOM HX ‘coepxKanHH!
8 COCTAaBe.

99. B xauecrBe pacueTHOH KDPYIHOCTH TpYHTa CACAYyeT NPHHMMATb CDEAMC-
B3BELIEHHYIO KDPYIKRGCTD do, MM:

rane d; — cpefncapHdMerHyeckoe 3HAYeHHe KPYHHOCTH {-Of CTaHAAPTHOH (hpax-

MMH, MM, P— APOHEHTHOE COXepXKaHMe [-0ff (PAKKHM IO BeCy B COCTaBe mpo-
6Ll IDYHTA.

923 CHoco6HOCT, TPYHTA TPAHCNOPTUPOBATHCA NOTOKOM BOAB CACAYET Xa-=
paxTepH30BaTh Ko3(duuneHTOM 1P, ABIANIAMCH GbyHKIHeh TrHApaBAHUYECKONH

KPYHHOCTH YacTHHB TpyATa. BeJHuHHn Y Ads CTaHAAPTHBIX (bpakuHH FPYHTE.
RpuBeaeHn B Taba 2.

e



Tabauua 2

|
‘I—" " L —tre atm —
i, | 0055 | %% | 9% | 9% | Yoo | 28 | 8+5 [ se10| >0
MM . |
! 002 | 020 | 0,40 | 0,80 | 1.2 l 15 | 18 | 1.9 | 9.0
%

Adaa MRAorodpakiiHOHHOIO TpyHTa
BHIMHCJIAETCST CpelHeB3BEIICHHOE 3Ha-

N — i
yeHHEe 3TOro Ko3PdHUUEHTA 9‘3‘ a) .
_ ZYipi ,
Yep = 100 80f—— g
- 4
roe ¢; — CpenHds BeAHYHHA AJd {-OH 70 o !
CTaHNapTHOR ¢pakumwu; p; — MPOLEHT- 50 SN B—— |
HOe colnepxaHue i-Ol §pakuuy 1o Becy wsi 21 ;
B COCTaBe Npo6bl IpYHTA. o0} Q N\ (R
2.4. Eciw B 0HOMOZAJIBHOM TIPYH- 40 DO T —
Pe cojepxHTcst He Goxaee 10% cpas- | !& \1@ ;
HHTEJAbHO KpVYOHBIX (pakKUui, TO IPH 30 ; S Tl J
ONpelcJICHUH do ¥ Yep HaJUYHEe HX B 20! / : oﬂ"‘
cOcTaBe TIpDYHTA  PEKOMEHAyeTcs He / \\“N 3 S
YYHTHIBATh, HanpuUMep, IpH oOnpenele- “-\ ";H
HUH dy H VYep MEJIXOTO necyaHoro ", :&m -.Q:,. N
rPYHTa MOXKHO He YYHTHEIBATL (pak- S S
IHH XpYIHee 2 MM, €CJIH HX COJAEp- .,:5 5 Q o -.-a o~
0 (MM
wutca wmeHee 109%.
% d) ‘ * "
4 : a }| /] |
80 | | | /|
| | | 'A
r
& 1 1 ' -
4 [ ! . —
4
4( e I | i
7
| ‘ 4 | |
20 L‘.“'..h Z ___‘
-}&\\\ m;.\
H BT —~C ‘\\ \\\\\\ \ — L‘\“\\\\h\\&; —]
g d, MM % ~ “?‘5‘ E 3 S
Puc. 2.

&) OXHOMOXAAbHMWI I'DYHT: [-—KpHBAs rpaHyXOMeTpPHUECKOro COC7asa, 2 —~xpuBad pacnpereneHus;
3~rHcTOrpaMMa; O0) IBYXMOAAJIbHBH IPYHT: ]-—KDHBaf rpaHyJIOMETPHUECKOrO CoCTana, 2—Kxpn-
BaX pacnpenpeineHus, 3—IHCTOrDaMMa.

2.5 PasHoaepHHCTOCTh FPYMTa ORPEAEANETCA KO>(PPHIYEHTOM pPA3HG3CDHH-
CTOCTN:

7
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j___ 3d10
den

rae dig U deg — KPYNHOCTH YACTHI[ TPYHTA, MEHbIle KOTOPhIX B COCTaBe COAEPKUT-
ca cootrBeTcTBeHHO 10 H 90%; dip u doe ONMpeAeAAOTCA N0 KPHBOH I'PAHYAOMETPH-

YeCcKOTro COCTaBa rpyHTa

26. Ecrd TpaHcnoprupyeMblii [PYHT NpeiacTaBaAsieT CMECb ABYX [PYHTOB H
KpHBas pacnpeleneHuss ¢pakuufi 1o KPYIHOCTH ABJIAETCA ABYXMOAAAbHOH, TO
PA3HO3EPHUCTOCTD Jcp ONPeReVIAETCH KAaK CpelHeB3BELIeHHAA BeJHYHHA pas3Ho3ep-

HHUCTOCTH KaxKJIOT0 FPYHTA B OTIAEJNBHOCTH, T. €.
o = J1P1 + Ja P2
P Prt+ps
rie py U py — IIPOUEHTHOE COAepINaHWe KaM[OH COCTaBJSIOUIEH IPYHTa MO Becy
B COCTaBe MpOObl IPYHTa, Jji H j; — KO3 PHUHEHTH PpPa3HO3EPHHCTOCTH KamAOH

COCTaBAAONIEH IpPYHTA.
2.7. Pacuernl THAPOTPAHCHOPTHHIX CHCTEM BLINOXHAKTCA [0 OCPEAHEHHOMY

(CpeldHeB3BelIeHHOMY)  I'DAHYJOMETPHUYECKOMY COCTaBYy T[PYHTOBOrO MAacCHBA:
Kapbepa, wrtabelsa u T. 1. B cayuasx, Kkoraa B FPyHTOBOM MACCHBE COXepKAaTCA
DA3HOBUAHOCTH [PYHTA, TPaHYJAOMETDHUYECKHH COCTAB KOTODHIX CYIIECTBEHH® OT-
JUYACTCA OT OCPEIHEMHOTO, PEKOMEHIVEeTCsl BHIOJHSATb HOBEPOUYHBIA pacueT 3a-
IIPOCKTUPOBAHHONH CHCTEMBI HA TPAaHCHODTHPOBAHHe VKa34daHHBIX pDPAa3HOBHAHOCTEH

TPYHTA.

3. THAPABJIHHECKUHXN PACYET HANOPHBLIX TPYBONNPOBOIAOB

A. Pacuyer KpHTHYECKOM CKOPOCTH JABHXEHHA THIPOCMECH

3.1. Kpuruyeckad CKOpPOCTb ABHXKEHHR THAPOCMECH ONPEHEALETCR No ©op-
MyJe:
Uip = 8,3V D Y Cobep, Hcex, (1)

roe O — avaMetp TpyOOHpPOBOZa, M. KPHTHHEEKYD CKODOCTR MOXKHG ONpeAR/NATbL

TakxKe Fo HOMorpaMmMe puc. 3
3.2. Pacxox TMApoCMecH NpH KPHTHYECKOH CKOPOCTH TPaAHCHOPTHPOBAHNA,

onpeneaserca mne QopMyJe

D
: o

QCM.K]} =4  Vkp-

3.3. 'Brcota HenmOJXBHKHOIO CA0S OTJAOXKEHHA rpyHTa Af; B rOPU3OHTaAbHOM
TpybSonpoBoae NMpH Qeu < Qem.xp ONPERENAETCH N0 HOPMYAE!

3 -
AHy = 0,4D 1/ Denxp —1. M (3)
Uem

34 Huamerp Tpybonposoma TIMAPOTPAHCIOPTHON CHCTEMH peKeMeMayercd
RoAOHpATE c yyeroM ofecneuyeHHd peXHMa paboTol cUCTeMbl 6e3 3auieHHs. Pa-
6oTa CHCTEMB! B peXHMe 3aHNeHUsT HOAXKHa OblTb OOOCHOBAHA TEeXHHKO-3KOHOMH-

4yeCKHM pacueTroM

b. Pacuer yaeabHbX noTeps Hanopa Ha TPEHME

3.0. Yieabunie notepd HAROpa INPU THAPABAHZECKOM TPAHCAOPTE TPYHTA
B FOPH3OHTANLHHIX HAHOPHHIX TPYOONPOBOAAX ORAPEACNSIIOTCA NO depmyae

I =1,4 Al (4)

rie [em 4 [p — yASNbHBIe NOTEpH HANOpPa JIpH ABHXEHHH B OZMOM H TOM Xe
TpyOofipoBOAE, COOTBETCTBEHHO, MMAPOCMECH H MHCTOH BOEB (0e3d TpawcCiiopTHpYe-
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MO B3BECH) IIPH OAHHAKOBLIX
ob6’beMHBIX pacxozax; Al — jao-
NIOTHUTENbHEIE (IO CDABHEHUIO C
Is) yienpHble TIOTEDH HAarnopa,
oOYCAOBRIEH e HAAHYHEeM TBep-
ObIX 4acTHll B JOTOKE TIUIPO-
cMecH.

[lpauMmeuanunsa. 1. Tpu
peXHMe 3auseHus 3HaueHHA [s
NPpUHHUMAIOTCA paBHBIMH  YIEJb-
HBIM TIOTE€PAM Hanopa IIpH ABH-

KEeHHH YUCTOH BOIBI CO CKO-
DOCTBIO Uxp.

2. Onpegesenne Iz MOXKHO
NPDOH3BOIUTE.

a) ¢ npomompblo rpaduka
puc. 4-— An9 HOBHMX CTaNBHLIX
TPYOONPOBONOB  HJH CJaJIbHHIX
TPYOONpPOBOJOB, paHee HCMOJIb-

30BaBIUUXCH TOJBKO JIJS FHI-
PaBJUYeCKOro TpaHcmnopra:

M

Puc. 4. I'paduk nas onpenene-
HHA YAEIbHHX NOTEPh Hamopa
Hd TPEHHE NPH ABUKEHHH BOAB
B TpPpyOOnmpoBONaX M3 HOBBIX
CTaNbHLIX TPYO.S

10 T M 7
% ' 3 >
’ 3 g
§ Ty
| 3
g
Q
S
7 - <
| / $
b ,
5F %
T N
A\
4 1-
3 |
]
2 . |
i
7 e —
U, M/cex |
T2 3 4 5 6 7 8

TIOM O BIO
PHC. & — AL CTANBHEIX TPYO,

rpadpuka

IKCNIYaTUPOBABUIUXCS
KaK BOAONPOBOXAHEIE, HAH IJS
Tpy6 C KODPOAUDOBAHHOI
BHYTPEHHEH NTOBEDPXHOCTBLIO.

3.6. Yneavusle noTepu Ha-
nopa B TpybonpoBoie Npu ABH-

paHee

KEHHH  HYMCTOM BOZBI oOnpene-
JAIOTCA o dopMmyae
92

rae As — K03(hPHUUEHT TUApaB-
JHUECKOTO TPEHHA TPYGONDOBO-
A3a, & — YCKODEHHE CUNBI TSKe-
cTH 9,81 Mm/cex?,

3.7. Kosbhdunuest runpap-
JHYECKOIrO TPeHHA a5 HOBBIX
CTAJBHBIX TPYO6ONPOBOLOB HAH
CTaaAbHbiX TpyOOIPOBOAOB, Da-

e, -

Puc. 5. T'padpuk naa onpenea e-
HHg YIOeJNbHBIX NOTEPL Hanop 4
Ha TPEHHE [PHU JABUXEHUH BOJI b
B TpyOoonpoBOJaX M3 CTAJbHBIX
KOPPOAHPOBAHHBIX TPYO.



Hee HCIO0Jb30BaBIUHXCA TOABKO AJd TI'MAPABAHYECKOrQ TPAHCIOPTA, BBIYHCJSETCS
no gopmyle
0,31

= TgRe—D7 ®

vD )
—, ¥ — KUHEMaTHYeCKUH KOI(pQUIHEHT BAKOCTH BOAbI, M:[cex; NMPH

rne Re =

TeMneparype Boasl 20° v = 1.10—°® M2[ceK.

B cayuae ncnonp3oBaHus s THAPABJHYECKOTO TPAaHCIOPTA CTaJbHBIX TPYO,
SKCIJIYaTUPOBABIIHXCA paHee KAk BOJOIPOBOAHBIE, HIH Tpyd ¢ KOPpOAHpPOBAH-
HOH BHYTPEHHell [OBEPXHOCTbIO, KO3D(PHIHEHT Ap PEKOMEHIAYETCA BbIUHCAATH

no dopmy.e
19-10-° | 1 ]0’295

+ (7)

Ay = 0,24 —_—
° [ D Re

rje D Beipaxkaerca B M.

Briuucaeuuste mo dopMyaam (6), (7) BeanuuHsl KO3(pPHIHUEHTOB CONPOTHB-
Jeruss 100 A: B nuamasoHe ckopocrefl 1,0—8,0 M/cex Aas cTanmapTHBIX JHaMeT-

poB TpyO npusedeHn! B Tabia. 3.

Tabauya 3
OIuamerpol Tpy6 D,

R AT A e Y R T N e e
0,10 | 0,20 | 0,30 | 040 | o0.50 | 0.60 | 0,70 | 0,80 | 0,90
[MapaBaAMYEeCKH TJajKHe TPyOONPOBOAM

1,0 1,93 166 | 1,54 1,45 1,40 | 1,35 | 1,32 1,30 | 1,26
1,5 1,66 1,04 1| 1,43 1,35 1,30 1,29 | 1,23 1,20 | 1,17
2,0 1,68 1,46 | 1,3 1,29 1,24 1,19t 1,Lle | 1,14 | 1,12
2,5 1,60 1,401 1,30 1,23 1,19 LI5] 1,12 | 1,L10| 1,08
30 | 154 | 1.35] 126 | 119 | 115 | 112 | 1,09 | 1,07 | 1.05
3,9 1,01 1,32 | 1,23 1,16 1,12 | 1,09 | 1,06 I 1,04 | 1,02
4,0 1,47 1,29 | 1,19 1,14 1,10 1,07 | 1,04 1,02 { 1,00
4,0 1,43 1,26 | 1,17 1,11 1,08 1,04 | 1,02 1,60 § 0,98
5,0 1,40 123} 1,15 1,10 1,06 1,03| 1,00 | 0,98 | 0,97
9,0 1,37 | 1,21 1,13 1,08 | 1,04 1,02 0,99 { 0,97 | 0,95
6,0 1,35 1,20 | 1,12 1,07 1,03 1,00 | 0,98 | 0,96 | 0,94
8,0 1,29 1,14 | 1,07 1,02 0,98 0,9 [ 0,94 | 0,92 | 0,90
TpyGonpoBoagwn mepOXoBaToe (C KOPPOAUPOBAHHOH
MOBEPXHOCTHIO)

1,0 2,27 1,93 | 1,77 1,66 1,08 151 | 1,46 1,42 I 1,38
1,5 2,20 1,88 [ 1,72 1,61 1,53 1,47 | 1,42 | 138} 1,34
2,0 2,17 1,85 | 1,70 1,59 1,51 1451 140 | 1,36 { 1,32
2,9 2,15 1,83 1 1,68 1,57 1,49 1444 1,39 | 1,34 | 1,31
3,0 2,14 1,82 | 1,67 1,56 1,48 1,431 1,38 | 1,34 { 1,30
3,0 2,13 1,81 1,66 1,00 1,48 1,421 1,37 | 1,33 | 1,20
4,0 2,12 1,80 | 1,65 1,55 1,47 141 | 1,37 | 1,32 | 1,29
4.5 2,11 1,80 | 1,65 1,54 1,47 141 1,36 | 1,32 | 1,28
5,0 2,11 1,79 | 1,64 1,54 1,46 1,411 1,36 | 1,32 | 1,28
0,0 2,10 1,79 | 164 1,54 1,46 1,40 | 1,36 | 1,31 | 1,28 1|
6,0 2,10 1,79 | 164 1,53 1,46 1,40 | 1,36 | 1,31 | 1,28
8,0 2,10 1,79 1,63 1,53 1,46 1,40 | 1,35 1,31 | 1,28

3.8. PacueT HONONHHUTENbHBIX YVJAENbHbHIX MOTEPb HANOPAa NPOHU3BOAHUTCH MO
dopmyae
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AT =3 _:/-}— %/CTOE QCM'KP, (8)
Qex

rie 6 — KO3(MpUUHEHT, YUMTHIBAIOIHH BIHUSHHE OTHOCHTEIbHOI] KPYNHOCTH yYa-
CTHI} IPYHTa dy: D v onpenensieMulit mo ta6a. 4.

Tabaruya 4

d Aduamerp tpyb D, u ,
100 —= - N " -

D | 0,%0—0,35 0,40 0,50 0,60 I 0,70 I 0,80 0,90
005 | 0050 | 0051 0052 | 0053 | 0054 | 0055 0,056
010 { 0090 | 0100 | 0110 | 0125 | 0140 | 0150 | 0160
015 I 0120 | 0,130 | 0155 | 0180 | 0210 | 0230 | 0950
020 | 0140 | 0170 | 0205 | 0240 | 0270 | 0300 | 033
030 | 0180 | 0210 | 0260 | 0300 | 0340 0,375 | 0410

0215 | 0275 | 0325 | 0370 | 0400 | 0435 | 0475 |
0230 | 0305 | 0360 | 0405 | 0440 | 0475 | 0505
0240 | 0330 | 0380 | 0430 | 0470 | 0505 | 0535 |
0,247 { 0350 | 0400 | 0450 | 049 | 0530 | 0560
0250 | 0365 | 0410 | 0465 | 0510 | 0545 | 0580

3,255 0,375 0,420 0,430 0,530 0,565 0,605
(,260 0,385 0,430 0,490 0,040 0,080 0,615
0,270 0,402 0,460 0,530 0,580 0,630 0,665
0,280 0,415 0,470 0,500 0,595 0,650 0,690
0,285 0,425 0,480 0,565 0,605 0,665 0,705

0200 | 0430 | 0490 ! 0575 | 062 | 0675 | 0715
0295 | 0435 | 0500 | 058 | 0630 | 0680 | 0795
0,300 | 0450 | 0510 | 0595 | 0635 | 0685 | 0730
0300 | 0450 | 0520 | 0500 | 0640 | 0690 | 0735
0,300 | 0450 | 0530 | 0600 | 0640 | 0690 | 0735

d d
Ilpu 100%— < 0,00 xo3pdpuuuent 8 = 100 —%-'

~af

il

il

dnlll
("

ulk

i

w1 P LN L RS N =D OO0
o OWCOCWNo OO W o~

il

‘il'

B. Pacuer MecTHbIX rHAPaBAHYECKHX CONPOTHBJEHHI

3.9. CymMmapHue noTepy Hanopa hs M BOA. ¢T. (MecTHbBle H HA TPEeHHe)

VIDH NBHKEHHH THADGCMECH B HANOPHBIX TPYOONPOBOAAX B mpegesax Kopryca
3EMCHAPsIAA ONpeAensioTca no QopmyJe

2
k3 — C3 HHQ_g._: (9)
wae {3 —KO3pOULUHENT THAPABAUYECKUX Tabruya 5
CONPOTHUBAEHUH, 3aBUCALIHH OT KOHCH-
CTEHLHH FUAPOCMECH H omnpefefsieMblil Mapka KoHcHeTeHIH] ruapocMecH
no taba. d. 3eMCHaps-

Aa c,=0.05 , C,—=0.10 I Co==0,15
3.10. ¥YnenvHnie cymmapHBle (MecCT- — ————

Hbl€ M Ha TpeHHe) noTepu Hamopa 1000-80 0,90 1,05 1,20

lIov.n B naasyuem TpyOonpoBojge ¢ 500-60 1,30 1,45 1,70
NOJHOIOBOPOTHBIMH  IUADHHPHBIMH CO- 300-40 1.65 1,90 2.20
GIeHEeHHUSMH  BBIYUCASIOTCH no dop- ,

MyJie

[Ipumevanue, Koaddpuuuenr {; a1d

!/ — BF 10 KOHCHCTCHUHA ¢>0,15 onpeicaserca skcrpano-
CM-1I Plewms (10) aguuen.
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rie P — kospbunueHT, 3aBHCANIHA OT YIJa MeXIY COYJeHEHHSAMH TPYyOOnpoBOLA
M M3Mensaiowuncad or 1,2 1o 2,8, B pacuerax pexoMenayercs npHHuMarte P=2,0

311 Ilorepn Hanopa B oTBoZAax TPYOOMPOBOAZ MNPH THAPABJAHYECKOM TPAaHC-
nopre Ay M BOA CT CJIeAVeT OnpelelaTh No GopMyJe

hM = ﬁM O - (11)

rde Cyn — KO>G(PHUHEHT MeCTHBIX THADPABJAHYECKUX CONPOTHBJEHUH B OTBOAAX,
crnipelensieMbllt no tabiu. 6

Tabauua 6
T i
a=90° a==60° a—30° DOT OCH
B}_? =] 1,5 3,0 1 1.5 3.0 | 1 1,5 3,0 a=060° i a==30°
045 | 040 | 0,24 | 030 | 020 | 016 | 0,10 |_0_,07 0,05 | 050 | 016

[IpuMeuaHHe. R - pagHyc 3akpyraeHus ocu 0rsona, D — auaverp oTBOIA.

3.12 YpenbHble notepu Hamnopa fcu « Ha TPEHHe B HAKJIOHEHHBIX K TOPH3OHTY
TPYOONIPOBOAAX BBEIHUCAAKTCA NO dOopMyJae

IcMa =[B‘ ([CM_&[B) COS a, (12)\
e o — Yroa HakJOHA OCH TPyOONpPOBOL2 K TOPH3OHTY

[IpumMeyanune Pacyer notepp Hanopa B HaKJOHEHHBIX K IO~
DH3OHTY yuacTkax tTpybonpoBoZa no dopMyie (12) Brinoansercs
TOJBKO TOIrAAa, KOraa AJHHA 3THX yyacTKop npesnimaer 10% obuieil.
AMMHHL TPpY6ONPOBOIa H YroJ Hak/JgoHa cocTaBHT Oojee 25°

313 ¥YaneabHbe cymMMapHble (MeCTHble M Ha TpeHue) Tmctepd Hanopa fcewm.
B Pa3BOASLIHNX Ha XKapre HaMmbiBa TpybonpoBoldax, MOHTHpPYeMHIX Ha ObICTPO-
pasbeMHBIX COGAHHEHHSX, DEKOMEHAVeTCA BBIUHCAATL Mo GopMyJe

I p = 1,51cp. (13)

I'. Pacuer cymMmapHblXx noTepb Hanopa B TPyHONpoBORaxX
Npd THAPABAHYECKOM TpPaHCnoprte

3.14. Tlpu pabGorte 3eMcHapsaa o€liHe TOTEepH HANOPAa CKJAAAbLIBAIOTCA W3 0=
Tepb HAllOpa BO BHYTPEHHHX TPYOONpoBOodaX H apMaType, B nJaasyuem tpybomnpo-
BOAE, B MarucrpaJjbioM TpybONpoBOAE, 3a CUET MECTHBIX COMNPOTHBJEHHH, NMOTEDPh
Hanopa Ha npeojoJeHHe reojle3anueckoro nolbemMa no rpacce Tpybonporojaa, a Tak-
XKe, OOLIYHO npeHebOperaeMbiX, OTEPb HANOPA HA KHHETHUYECKVYIO 3HEpPrHiO0 NpPH Bbi-
6poce ruagpocMecy M3 TpyOul. CyMMapHble MOTEPH Hanopa BHIpaxawitcs HopMyJoi

H =k [A3 - By + lemnln + fomala + el + Leuplpl + 2r, (14)

k = 1,15, pexomennyeMuiii Ko3pduunent ,3anaca*; Iy, la, I, lp — 1auBbI NMiaBy-
yero, HaKJAOHEHHOr0, MarHCTPaJbHOrO H Pa3BOAsAUIErO TPYOONPOBONOB; fi3 — NOTEPH
Hanmopa B HanmopHoM Tpybonposole B Ipelenax 3eMCcHapsixa; f, — noTepH Ha-
nIopa B MECTHLIX CONPOTHBAEHHAX; Ar — NOTEepH HAHOpa Ha MPEOAOJEHHEe reoje-
3HYECKOro NOAbeMa.

Beanuuna hy # BOA. CT., BBHIYHCAAOTCA MO GOpMyre

he = + Az (15)

1B
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3aech AZ — pa3sHOCTh T'eOAe3HMYECKHX OTMETOK OCH TPYHTOBOrO Hacoca M OCH TPV-
HonpoBofla B MeCcTe BHINyCKa ruiapocMmecH, x# 3JHak (+) Oepercd B caygae
noAbeMa TpybGonposoXa, 3HaK (—) B cayyae MOHHUKEHUA

3.15 IloTtepu Hanopa 3a cuer BCeX MeCTHBIX CONPOTHBJAEHHH B pacyeTax HA
CTallHu IPOEKTHOro 3adaHHsd pa3peuraerca npuHuMarh B pa3mepe 10% ot morepn
Hanopa Ha TpeHHe

316 Ilorepu Hariopa BO BcachiBawileM TpyOONpPoOBOAe OHpPeAeIdoTcd 0co-
OEHHOCTSAIMH KOHCTPYKLHH TrpyHT03ab0pHOro ycTpolictsa 3eMcuapsana. IlotepamMu

Hamopa Ha reOAe3HYECKHH MOABEM THJADPOCMeCH BO BCachiBawIe#h Tpyde MOXKHO
fipeHeOperarTo

4, MEPECYET PABOYUX XAPAKTEPUCTHUK IPYHTOBLIX HACOCOB
C BOJAbl HA THAPOCMECH

4.]1. Pacuernl {HApABJHYECKOH CHCTEMBbI BBIIIOJHAITCA ¢ MOMOIUBIO pPacXoZHO-
Hanopuoii (@ — H) u pacxoano-MoniuoctHoit () — N) xapakTepuCTHK TpYHTO-

BBIX HACOCOB 1pu paboTe Ha THApPOCMECAX pa3/JIHYHON KOHCHCTEHIHH H pas3HoH
cTeneHd HU3Hoca pabcuerp KoJeca Hacoca

4 2. XapaxTePHCTHKH T'DYHTOBBIX HACOCOB ONPEAENSOTCA CHeHANbHBIMH HCIbi-
TAaHHAMH HA BOJE H npHUBeleHbl B «AabboMe o60pyAoBaHUA NI THIAPOMEXaHHU-
sagd» (Tom 1, I'pydHroBne Hacocm H 3emJiecpcn, Huadopmsuepro, Mocksa,
1970 v). Ilpu paGoTe Ha TrHIPOCMECH XapAKTEPDHCTHKH Hacoca H3MEHSoTCA
B 3aBHCHMOCTH OT KOHCHCTEHIHM U T[PAHYJIOMEIpHUYECKOro cocrasa rpyHrta. Kpo-

Me TOrO, XapakTepHCTHKa Hacoca H3MeHseTCsl BO BpeMeHH BcaelcTBHe abpa-
3UBHOro H3Hoca paboyero koJeca.

4,3, OmnpeleneHHe HaANoOpa, CO3AaBaeMOT0 HOBBIM TPYHTOBBIM HACOCOM IIDH
pafoTe Ha THAPOCMECH, NMPOH3BOAHUTCHA Mo (popMyJe-

ol2
Hew = ko, [1 + == ]! (16)
Vi
rie fHg — Hanop, pa3BHBaeMblH HOBHIM HacocoM npH paboTe Ha BoAe;, Ry — 6e3-

pasMepHblH KO3PPHIMEHT, NPHHUMAEMbId pPaBHLIM €AMHHLE IJf I'PYHTOBBIX Ha-
. COCOB Bcex THHoB Kpome 20P-11 u 500-60.

st rpysToBoiX HacocoB tHIa 20P-11 u 500-60 xosdpuuueHT k2, mpUHHUMaeTCH
nmpH Qe < Qo ko = 1,0,

Q (17)
QCM'

rae Qp = 0,80Qcm.mane; Qem.ake — MAKCUMANBbHBIR PAacXOA HOBOI'O TPYHTOBOrO Ha-
€oca npu paboTe Ha THAPOCMECH;

nNpH Qem > Qo k=14 25¢,1g

Cevvare = Qamake [1 — 1,65¢4); (18)

s makc — MAKCHManbHBIA pacxol npH paboTe Hacoca Ha BOJE NPHHUMAETCH
PABHBIM

ans Hacoca tvna 20P-11 4800 Mm3[y;
ansg Hacoca tuna S500-60 10000 Ae3/u,

A fNpoYux HACOCOB Qp.uaxe NPHHMMAETCA MO0 paboOuYMM XapaKTepHCTHKaM,
4.3. Ilpu nepecuere paboyHX XxapaKTepPUCTHK YACTHUHO HAH NOJHOCTHIO H3-

HOLIEHHOT'Q T'PYHTOBOTO Hacoca B ¢opmyay (16) Bmectro Hy creiyeT neojcras-
JATh

Hy ys = Hg[1 — a,9¢5], (19)
a BMECTO g makc

QB MaKC U3 — QB MaKc [1 — ﬂﬂqqa]: (20)
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rae a, n a; — onbiTHble KO3bdHuuentsl (taba. 7); ¢ — noAd nepeKadye HHOTO Ha-

COCOM TpYHTa OT OOHIEro HOPMATHBHOIO KOJHYECTBA I'PYHTA, Onpeleisiollero -
CpOK CcayxkObl pabouero KoJaeca

[Ipumeyannqa 1. Koauuecrso ne-
TaGauya 7 ~ PEKAUEHHOrO HACOCOM TPYHTA, ompejessiollee
CPOK CayxkKoOut {pecypc paboThr) pabouero xo-

Jeca, pPeKOMEeHIyeTcsl IPHHUMATb 10 CTATH-
Halihgggggiﬂue a, a. CTHHUECKHM JdaHHBIM IIPOH3BOIACTBCHHLIX npeld-
NPHATHH
, | 2 IlpuBenesHble ¢GOpPMYJL He DEKOMeH-
[lecuansifi . . 0,15 | 0,30 IyeTcd HNpUMEHATb Aas pacuera paboThi rpyH-
[pasuilublit . . 010 | 0,14 TOBBIX HACOCOB, pPECTABPHUPOBAHHBIX ¢ [10-
MOULIBIO 3JE€KTPOCBADKH B NPOU3BOACTBEHHBIX
VCJA0BHAX

4.4. Ilepecuer xo3podunuedTa noJe3Horo MAeHCTBUA TIPYHTOBOTO HACOC2 TIpR
padoTe HA THAPOCMECH OCYIIECTBAAETCs mo dopMyJae

Nem = M (1 — 0,33¢,), (21)

raie Yew—K. I 1. TPYHTOBOro hacoca npu pabore Ha IHIpoOCMeCH KOHCHCTEH-
IIHH Co; Ms—K N. X TPYHTOBOrQo Hacoca npH pabore Ha BOAe (NMpHHHMAaercs
N0 COOTBETCTBYIOUIENl XapakKTepHCTHKe Hacoca B <«AanboMme o60pyAOBaHuA AJS
FHAPOMEXaHH3aUHHU»).

45 Ilepecuer MOLHOCTH Ha Bajy HpH paboTe Ha THAPOCMECH BHITOJNHAETCS
no opyy.Je
Hey 7

Hy N

raoe Ny U Ny — MOIUHOCTH TPYHTOBOIQO Hacoca Ha Baay npu pabore Ha BoJe
H Ha THIPOCMECH.

Ncrn —= NB (22)

[IppmMevanne K.n A Aas H3HOIIEHHOTO HACOCA NPHHHMAET-
¢ Kak AJ HOBOro Hacoca no dopmyae (21).

5. ONPEAENEHHUE HAHUBBITOOAHEHIUEIO PEXXUMA PABOTHI
FTMAPOTPAHCIIOPTHOR CUCTEMBI

A. Pacuer HauspiroaHeiuliero pexxuma padoTH THAPOTPAHCHOPTHOH CHCTEMB
no paGoyuM XxapakTepHCTHKAM Hacoca ¥ TpydSonpoBoaa

5.1. Pacyetom coByecTHOo#i paboThl TPYHTOBOTO Hacoca # TpyGonpoBoaa -
ONpeneNsiOTCs 3HepreéTHYeCKH HauBbIrogHeimue AJs JaHRON THIPOTPAHCIOPT-
HOM CHCTEMEI KOHCHCTEHIHH H pPacXOABl THAPOCMECH, T. €. TaKHe, IIPH KOTOpPHIX
3aTpaTkl SHePrMH Ha TPaAHCNOPTHPOBaHHe eJAHHHIB OO6beMa rpyHTa (yaejpHEIE
3atpaThl 3HEprHH) Oyiayr HauMeHbIWUHMMH. OJNHOBPEeMEHHO AOJMXKHO OLITh BHIED-

}KaHO YCJOBHe YCTOHYHBON paboTbl cHCTeMBI 6e3 OMacHOCTH 3akynopku Tpyodo-
IIPOBOJA.

IIpuyMevyanue B JaaJbHeiRueM, noa C/JA0BOM <«HAHBbITOAHeH-
WINAY» CcJaeAyeT TNOHHMATh <«3J3HepreTHUECKH HAWBHIFOAHEHIIHH.

b 2. CoBMecTHass pafora TPYHTOBOTO Hacoca W TPVOONDOBOAA BO3MOXKH2 IIDH
pexxuMax, Korfia Hux pacxojpHo-uanopunle (Q— ) xapakTepuCTHKH nepecexa-
iorcst (puc. 0).

[Ipumeganuda. 1. Ilepecuer (Q— H) XapaKTePHCTHKH
IPYHTOBOI'C HAcoca C BOAB HA.THAPOCMEChb BBHITIOJIHAETCA MO QOpMYy-
JJaM pasnena 4.

2 (@ — H) xapaxrepuctHka tpyGolpoBolla Ha BOAe H THAPO-
CMecH CTPOMTCHA MAJst NPHHATBHIX JIHaMeTpa M JAJAunbl TpyOONpoBOAa
C YUETOM reojie3nueckoro noibema no dopmyaam (1)—(19).
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3. B xayecTBe pacCueTHOA DEKOMEHAYETCHl nNpHHHUMATL XapakgTre-«
DUCTHKHM CPEeAHHe MexXJY XapaKTepHCTHUKAMH HOBOro M H3HOIUIEHHOTO

HACOCOB.

53. Ilo Ttoukam nepeceuennss (Q— fA) xapaxTePHCTHK Hacoca H Tpy6ompo-
BOJa ONpPeleJAT pacxold, KOTOphIM MOXKET nojzaTth Hacoc B JaHHLIK Tpydbonpo-
BOJ, YJIOXKEHHBIH IO TNPOEKTHpyeMoO#i Tpacce, NpW TOA HAH HHOH KOHCHCTEHIHH

THIDOCMECH  KOHCHCTEHLHS THIDOCMECH, ompejeasieMas TOYKOH KacaHUA
(Q — fA) xapaxkrtepuctuk (Touka e Ha puc. 6), ABAAETCA NPEAeNbHON, TIPH KO-
N €o)s
e
‘ d (Co)5
l . qa-N
' C (Co)2
N2 (Co)1
i a Bada

Puc. 6. Pacxonno-nanopHble XapaKTepPHCTHKH HacoCa M TpPy6ONpPOBOJA.

TOPOIf BO3MOXHA paboTa IPYHTOBOIO Hacoca B JAHHBX YCJAOBHAX TCHIpDABJAHUE-
CKOro TpaHCnopTa (/1eBee TOYKH & BCE PEeXHMH paloOThl HAcoca HEyCTONUHBH).

5.4. Hausnironuefiuiaa XKOHCHCTEHHHS BBIYHC/ASIOTCST TaK:

a) AN KAaXKA0Il TOYKH NepecedeHHsi PACXOAHO-HANODHBIX XapaKTEPHCTHK Ha-
coca u TpyObONpoBOAa HAXONATCA PACXOAbl THAPOCMECH IJ5 TPHHATHX BEeJHUMH
KOHCHCTEHUHH Cp (pHuC. 6);

6) A5 KaX[0ff TOYKH INepecedeHHs PacXOLHO-HANOPHBIX XADAKTEPHCTHK Ha-

coca H TpybonpoBoda nO PacxOXHO-MOLUHOCTHBEIM XapaKTePHCTHKAM ONnpene/seT-
CA MOLIHOCTL Ncy MAJA NPHHATHIX BeJHYNH KOHCHCTEHIHH ¢ (pHC. 6):

B) AN HaiifeHHbIX BeMHUMH New H Qcm H NPHHATHIX BEJHYHH Cy BHIUHCJAALT-
CSl NPOHU3BOAMTE&IbHOCTb THAPOTPAHCNOPTHOH CHCTEMBl Nno rpyHTy Qr H vIedb-
Hbl€ 3aTpaTbl 3HEPTHH Ecwm:
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Ur = chcp; (23) Loy = New/Qry (24)

raefe, —uépaclxonﬂaﬂ KOHCHCTEHIHA THAPOCMECH, ONpefieasieMast[B 3aBHCUMOCTH OT
¢, no taba. 1.

[Ipimeyvanue. 3aBUCUMOCTH Qcy = f1(€o); Ney = f2(€)); Qr =

= f3(cy) M E;y=Ff,(c;) nupencraBagiorcs B rpaduueckoli dopme
(puc. 7).
Mhau :
| Qr
LN
: Nepe
Qs D — — N
I :
-| QCH I3
|
/> |
| P
' |
| 7= — L 3 Emun
| Lem
l
(Co) waub (ca)np Co
Puc. 7. I'padux 3aBUCUMOCTH ey = f1(€o); Nem = f2(Co); O = f35(¢p);

Ecy = f4(co).

5.5. KOHCHCTEHUHNS €y yapp, COOTBETCTBYIOMIAN Loy myy, ABASETCS HAHBBITOAHEH-
tited 1A JaHHOH T[UAPOTPAHCNOPTHOH cHcTeMmbl. lIpn oTcyTcTBHM MUHMMYyMAa
E.y = f, (¢)) pacueTHOe 3HAYEHHE KOHCHCTEHUHH Cq yays [PHHHMAETCS H3 YCJIO-
BUA YyCTOHYHBOH paboThl I'MAPOTPAHCIIOPTHOH CHCTEMBL.

Co nans = 0,8€o.np,

FA€ Cpp — KOHCHCTEHUUA, Oompelensemas O TOYKe KacaHusa () — M) xapaxrepu-
CTHK Hacoca u TpybompoBoza.

A——

Pacxox l
Tun rpyHTOBOrO Onamerp l Hamnop, K. m. a. ducnro
Hacoca KoJeca, M BOX, CT % 000poT0B,
MM { o0/ MUk
My A1 Cex
| ) |
'| |
1000-80 2310 14000 3900 78 l 78 300
500-60 1330 8500 2370 | 62 68 500
20P-11 (300-40) 1230 4200 1170 h 02 o7 | 495
3IrM-2M 800 2160 600 50 65 735
3FM-1-350A 865 1900 027 61 69 I 740
910 1900 527 | 43 70 500 |
20 py-8a 1360 5200 1450 63 70 500 |
16I'py-8a 1030 2000 000 l 60 68 590
10 py-8n 700 900 200 38 72 730
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56. Jlnsi NPUHATOrO 3HAYEHUA Cpyayg U COOTBETCTByIOmIEro eMY oy naun
onpeaensieTcs CTaTHYECKasaA BbICOTAa BCACBIBAHHA [y TPYHTOBOIO HAacoca:

v
Hac — (Hr + Hu) .;::

rie H,— reole3sdueckasi BbiCOTAa BCachbiBaHHUS (pasHHLIA OTMETOK OCH Hacoca H
YPCBHA BOAbl), Hy — riayOuHa INOCPYXEHUS BCaChiBAIOUIEr0 HAKOHEYHHKA HOX
YPOBEHbL BOJAbI, M; Heypge — CYMMApHBIE IOTEPU HANMOpa MeCTHbie U Ha TPEHHe
IIpY ABUKEHHH TMAPOCMECH BO BCacbiBawoueM TpyOONpoBoje, A

0.7. OpueHTHPOBOYHAA MpejeabHas CTaTHYECKad BHICOTA BCACBIBAHHMA [pcqp
BhIYHUCHRETCA 110 (popMy.Je.

1
Heo o —10|1—( Y Qe | eu |
d % T8

rape n— uyucao o0060poTOoB padoyero Koaeca 3seMmaecoca o0/MuHd; x— ,KaBHTa-
IIMOHHAA“ OBICTPOXOAHOCTb Hacoca. Iad rpyHTOBBIX HACOCOB COBPeMEHHOH KOH~

(25)

- K ‘i‘ H{:M.BC' M,

(26)

CTPYKIHH x MOXHO ONMpenenuTb 10 Qopmye
4400
* = [715 Y7 (27)
(-n__:,_i- +- 02m )
Dy
m = ; (28)
5 OCM
n

rie Dy, — pxogHo#t auametrp pabouero koneca, M;
M3 MUH.

Hpu Hge > Hpepp HEOOXOAMMO H3MEHHTh YCJIOBHA BCAChiBAHUSI HJAH YMEHb-
INHTH PACYETHYIO BEJHYUHY (.

Qcy —PaCcXOL THLPOCMECH,

b. YnpouweHHbiit pacyer HauBbroAHeiwero pexuma paboThl rHAPOTPAHCIOPTHOMH
CUCTEMB! MO NACHOPTHHIM (TaOJANYHBIM) AAHHBIM TPYHTOBOrO Hacoca

5.8 [as ppeMecHHBIX TpPYOGOIPOBOAOB, NPOKJAaAbiBAeMblX Ha MEPHOA CTPOH-
TeJIbHOTO Ce€30H4, H AJAA KOPOTKHX MAaructpanbHbIX TpyOONpPOBOZOB OIlpelesieHue
pexumMa pabdboTnl THAPOTPAHCHOPTHOH CHUCTEMLl pas3peuraeTcsd BBITOJHATL YIIPO-

IIEHHO € TOMOIIBI0 NACMOPTHHIX  (TaGAMYHBIX) JaHHBIX TPYHTOBOFO Hacoca
(Taba. 8).
Tabauua 8
Nomycru-  Han Borb- | Mouwocrs, kam liwameTpit niatpyGkos,
Masg BbICO- MEDH 1 PeKOMeHLYeMBIfl THI
Td BCACKl~ 1 KPYRHBIX 5JEeKTPOLBUraTE S
BaHHA, M | BKAKYCHHH 3J1eKTPO- BCACBIBAIO-
BOL. CT. FPYHTA, Ha BAAY | pnuraTens mero | HANODHOTO
MM
i 1
0,0 l 300 4300 4400 l JLATT 260/99-20 804 l 672
4,8 300 2200 2440 CM 3000-500 600 600
5,0 220 | 1150 | 1250 | CHH 16-41-12 | 500 | 500
2,2 190 020 630 A K-13-62-8 390 300
4,5 210 020 630 AK-13-62-8 350 350
9,5 210 375 000 AK-13-62-10 1 300 350
7, 300 1450 1600 CIIH3-16-51-12 000 l 450
7,2 230 600 030 AKi-14-46-10 400 350
7,6 100 150 200 I AK-112-8 250 | 200
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0.9 Juamerp CranmaprtHoro TpyOoOnpoBoda, B KOTOPOM IBUXKEHHe [HIDO-
cMecH JOJKHO OCVILECTBJAThCA B peXHMe CKOpoOCTel, OJU3KHX K KpHTHUYe-

CKHM, Olipeaenserca 1o gopmyae

— 9 V Us.nacn (29)
Ttﬂ“p
raie (s nacn— naciHoptHnlii (TabanMuHbIA) pacxolq no BOAe BHOPAHHOrO TpPYHTO-
BOr0 HAaCO0Ca; Uxp — KPUTHUYECKAS CKODOCTbH, BBIUHCAEHHAA IO gopmy.ae (1).
5 10. Beanuuna nopmatuBHosi no EPEP koHcucTeHnHMu 1pu pacuere KPUTH-

yeckoli ckopoctd no dopMmyae {1) NpHHAMaeTcs B 3aBHCHUMOCTH OT TDYNNbLI I'DPYH-
ta no EPEP (npu nopucrocru 35%) corsmacio taba. 9.

Tabauua 9 [IpuvMevanus.
l. Onpezenenne 1namerpa

el — _ i

TpybonpoBOoxa  NIPOU3BO-
d .

rpoyTa To Hanenosaune rpyrta no R I IATCSL  [OA60POM ¢ TIO-
EPEP EPEP mMouiero  dopmya (1) =n
-— —— (29) nan no HOMOrpaM-

I [lecok mnblaeBaTbli 1:7 | 0,088 ve (puc 8).
3§ [Tecox meakuit u cpeanun| 1:9 | 0,068 2. Ilpu HeCcoBIla e-
111 [Tlecok KpynHbiit I:11 ] 0,006 HAH  BBIYHCJIGHHOro AHa-
Y [Tecox rpaBeaHCTbIH 1:14] 0,044 MeTpa Tpybomposoja co
Vv ['pyuT rpaBHiiHbIH 1:18 | 0,035 CTAHAAPTHBIM caenyer
\'A! I'PYHT rpaBHHHO-TaJICUHH- NPUHUMATL  OGJAUHXKAUILIAHY
KOBBII 1:22 10,0281  cranzapTuslii JHAMETp

10 COpTaMeHTy Tpyo.

o9.11. OpHeHTHPOBOYHO AHAMETD TPYOOMPOBOAA MOKHO ONpedeJUTh B 3aBH-
CUMOCTH OT HCHNOJAb3yeMOro 000OpYROBaHHA M HAKMEHOBAHHA TPaHCHOPTHPYEMOIG
rpyHra no JagaHdHeM Taba. 10.

Tabauua 10
KaTe;ng%EngTa '
Tun rpyHTOBOrO — —
| Hacoca I, 11, 111 l IV, V, VI
JduamMerp Tpybonposoaa, Mu
| l
# 1000-80 1000 900
200-60 700 1 600
20P-11 (300-40) 600 | 500
3I'M-1-350A 400 350 ‘
| 8T p-8 300 | 250
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[1PHJIO )KEHHS]

HPHJJOMXEHHE 1

OBOCHOBAHUME METOOAHKH THAPABJHYECKOTO PACHETA
FTHAPOTPAHCIIOPTHDBIX CHCTEM, NOJAKOWHX TFPYHTOBBLIE CMECH

B ocHOBYy METOIMKH pacuyera YIeJbHHIX MOTE€pb Hanopa MNpUd IBUXKEHUH
rHIPOCMECH B HAaNopHbIX TPyOOonpoBOZdaX MOJMOXKEHa Hanbojgee pacrupocTpPaHeHHAs]
cpeAd HcoAezoBaTesieH AByXuJdeHHas GopMyda

Iem = I + AL, (30)

rae [, — yIejJbHble NOTEPH Hanopa NpH IABHKEHWH TruppocMmecH, [ — 1O ke
Npy JBUXEHUU BOABI; AJ— JAONOJHUTEAbHbIE YIAEMAbHbLIE NOTEDH, BbI3BAHHHIE HaA-
JHUHEM B NOTCKE TBEPAbBIX YaCTHIL.

Kaxk noka3biBalOT ONbITHble MaTEPHA.abl, B JHAf1a30He CKOPOCTEH OT U = Uyp
B0 v = (2 3)vgp BeaHynna Al o6paTHO. NPONOPUHOHANbHA NEPBOH CTEMEHU
CKOPOCTH M €€ MOXHO 3aMHCaTh B BHUIE:

B
_ 1
Al . (31)

rie B — napaMeTrp, He 3aBUCSLIUMH OT CKOPOCTH H SBJAAOUIHICH (YHKHHET pas-
JUYHbIX XapaKTEPUCTHK THAPOCMECH, & Takzxke ee XKHIAKOH H TBepIOH COCTaB-

JISTIOLUUX.
Yuuteisas, uto [Ig HaxoautTcs, NpHOJIU3UTENABHO, B TIPAMOH 3aBUCHMOCTH OT
v?, dopvyay (30) »OXKHO NpeaCcTaBHTb B BHAE:

B
fem = Av? -+ —. (32)

Ctpykrypa dopmyast (32) npeponpeiensger Hajluude Ha H30KOHCHCTEHTHOMN
kpuBoilt fey=f(V) Teuku, B KOTOpO# [cum — MHHHMAJABHO, YTO HOATBEpKAaeTcS H
JAHHBIMH OTEeYeCTBEHHBIX M 3apyOeKHBIX HCCJAE€JOBaHHWIl THIAPOTPAHCIOPTa TNec-
JAHLIX B IPaBUIHBIX T'PYHTOB. CKODOCTL Up, COOTBETCTBYIONIAR MHHHUMYMY XPHMBOH
Ion =y (v), onpenenserca no dopMmyne

g ——
Uy = 1/ _Q%_ (33)

C yuerom (33) dopmynay (32) MoxHO 3amucaTh B BHIE:
U 3
Iy = I, [1 +2('??‘) ] (34)

Gopmyna (34) Onlla pexkoMmeHJoBaHa B <«YkKa3aHusx» 1967 r. B KauecTse
pacueTHOl HOJAd OINpeleJeHHs VYIeJIbHbIX INOTEpb Hanopa Ha TpeHUE MpH JBHXKe-
HHH THAPOCMECH IO HAIOPHBLIM TPYOONpOBOIaM.

B obmeMm cayuae CKOpocTb Uy He COBNagaeT ¢ KPHTHYECKON CKOPOCTBIO Uxp,
IIPH KOTOPOH HAYHHAETCH OCaXKIeHWe 4YacTHil TPYHTa WJIM MaTepHasga B HHUXK-
HeHd 4YacTA TpyOBl, OXHAKO, C JAOCTATOYHOH TOYHOCTBIO AJIS NMPAKTHKH MOXKHO CUH-
TaTbh, YTO0 MHHHMaJbHbIe VjedbHEle IOTEPH HANOpa OTBEYaI0T KPHTHYECKOMY pe-
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KUMY TPAHCIHOPTHPCBAHHA, TAaK KakK BeaUYdHbl [yxp H fyyn OTAHUAIOTCH HE3HAYH-
TeqbHO Ilo3toMy B Hacrosimedr VHcrpykuum B KayecTBe pacyeTHol MOpH-
HATa QOopMyJaa, HMerwas cTpykrypy dopmyast (30). Beanumuna Alkp 6biaa
OllpenesIeHa Ha OCHOBAHHH OIMTHBIX DAHHBIX, KOTOPBHIMH 4BTODH pacmnoJara.au
lEe NOPH COCTABJEHHMHM <«YKasaHuii» 1967 r, a TakxXKe Ha OCHOBe NOMOJHHTEb-

HblX ZaHHBIX, MOJAYYEHHBIX Ha PAa3JIHYHbIX 3IKCHEPHMEHTaJbHBIX YCTAaHOBKax B Te-
yenye 1967—1969 rr

OkoHuaTenpbHasi GopMysa s pacyera VYAeJbHBLIX [OTEPh Hamopa IOpPU THA-
PaBJHYECKOM TPAHCNOPTE IMECYAHBIX M TPaABHAHBIX TIDPYHTOB B TOPH30HTAIbHBIX
TpybonpoBojiax NoJyyeHa B CAELVIOLIEM BHJIE:

2 —3,— ¢
Ty =hg oo ~ 83T V€2 X0 (35)
on = Ao s V € o

B nacrosimeit MHCTpyKUHM paccMOTpeHBl [IB€ XapaKTepHbie TPYINbl IPYH-
TOB, Pa3/JHUYAKILHXCH IO CBOEMY TIpaHYJOMETPHYECKOMY COCT4BY, TAK Ha3biBae-
Mbie «OIHOMOAAJbHbie» U «JABYXMOJaJbible» IPYHTH 3Hasg 33aKOHAMEpHOCTH pac-
npeaeseHus Qpakuuh B COCTaBe, MOXHO NOJYYHTh (PpH3IHUUEeCKH OOOCHOBAHHLIH Na-
paMeTp PA3HO3EPHUCTOCTH FPYHTa ob6eHx Tpyhol.

HMccnenoBauust ABHXKEHHUS YHCTON BOABI B CTAJbHBIX Tpy6GONpOBOIAAaX, MO KO-
TOPBIM TPEHCIOPTHPOBAJCA TIPYHT, TMOKa3aJdH, 4YTO THIAPABJIHYECKHE COIIpPOTHBJE-
HUA B TAKHX Tpyb6ax BCJIeICTBHE WJIHGMDOBKH HMX BHYTPEHHeH MNOBEPXHOCTH 4YacCTH-
ftaMu rpyHTa, OJH3RH K CONPOTHUBJIEHHAM B THADPABJAHYECKH TIJAaAKUX TpyDHax.
OlHako 370 cnpaBelJHBO JAHIIb AJS TPYOONPOBOAOB, cOOGPDAHHBIX U3 HOBLIX CTaJdb-
HbIX Tpy6. EcaM Onas rHAPABIMYECKOro TPAHCHOPTA HCHOJAB3YIOTCA CTaJbHBIE
TpYORI, 2KCNJAVATHPOBABIUHECH pPAaHee Ha BOAONPOBOAHBIX MarHcTpaJsdgx, HIH
Tpy6bbsl ¢ KOPPOAHUPOBAHHOI IMNOBEPXHOCTBIO CTEHOK, TO IIPil rHApaBJINYECKOM
TpaHcnopre 3TH TPYOBI HEe OTUWIHGDOBBLIBAIOTCH MO THAPABAHYECKH TIJalKHX, M
IPH IBHXKEHUH B HHX UHCTOH BOAK HX CJAeAVeT DACCUHTHIBATH KaK LIepoX0OBaThIe
Tpy6ul. [lo3toMy B HMHCTpyKUMM npuBelensl pekoMeHJAUHH [10 OlpeXeseHHIO
K03pPUIHEHTA COMNDPOTUBIEHHUS Ap NJIS TUADABJHUECKH TIJA3IKHX H IIEepOXOBATHIX
TPVYO.

B pe3yaprate 06paboOTKH HKMEINUXCH MaTepHaJoB MO THIAPaBAHYECKOMY
TPAHCIOPTY ITeCYaHbX H TPABHHHBIX TIPYHTOB TOJydYeHa (opmyla IJs pacyera

BBICOTHI CJOH OTJAOMKEHUMH B TOPH3OHTAJbHOM TDPYOONPOBOJXE RPH pacxoie THaApo-
cMecH MeHblle KpHTHYeCKOoro.

Ilasg ob6ocHOBaHMS MeETOOUKH pacyera OBWIH HCIOJb30OBAaHbl MaTepuanbl Jja-
OopaTOpPHBIX U NPOU3IBOJACTBEHHBIX HCCAETOBAHUH 0O THAPaBIHYECKOMY TpaHC-
IIOPTYV T'PYHTOB, TMPOBEISHHBIX pa3THYHBIMH opradHusanusMu (raba 11). Kpome

Toro ucnodb3oBadel gaHHble BHUUWITC, HUMH )Kenesoberona u mp.

B ocHOBY pacuyera TUAPaBAHYECKUX CHCTEM MOJIOKEHBl YCAOBUS COBMECTHOM
paGoTel [PYHTOBOro Hacoca H Tpybomposopa, HO3TOMy B Hacrosmei HMHCTpVK-
IIHH IIpHBeJeHa MeTOAMKa, COrfaCcHO KOTOpO#H TOJyYeHHble Ha BojAe pabouue
XapaKTepPHCTHKH TPYHTOBBIX HACOCOB IEPEeCYUTHIBAIOTCH HA THADOCMECh pasnny-
HON KOHCHCTeHIMH ¢ yueToM abpa3uBHOro H3HOCZ NPOTOYHOM YACTH HACOCa

Ha ocHoBauuu pas3induii THAPOJAMHAMUWYECKHX M KABHTALHOHHBIX Xapakre-
DHCTHK TPYHTOBBIX HACOCOB, MOIKHO HNOCJeJHHe pa3lle/quTb Ha [ABE& TpPYIOb

a) Hacoch, npu paboTe KOTOPHIX VBEJIHUEHHE KOHCHCTEHUHH THAPOCMECH BO
BCeX pexkuMmax (KpoMe cpbiBHOH KapuTauHH npH Qmakc, puc 9,@) conpoBoxpaer-

CSl NOBBILIEHHEM HAMCPA;

6) Hacocnr tuma 20P-11 u 500-60, npu padore KOTOPBIX YBRIHYEHHE KOHCH-
CTEHUMH THIpPOCMecH BBI3bIBAeT NOBBIUIEHHE Hanopa JHIIb MO OIpeNegeHHOro
pacxofa Qnp IIpu pacxoaax, mpesbimarominx Qnp (puc. 9,6), yBeanueHHe KOH-
CHCTEHIIHY THAPOCMECH MPUBOIMT K CHHKEHHIO Hamopa.
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Tabauya 11"

— S P ——

|
[aumeHOBaHUe MecTo nposexenus AdHamerp { Bpems npoBe-
OpPTraHU3ALEH MCCAe 0BaAHHE TpyGonpo- | McciaenoBadHbid rPYHT | AeHusd HCCae 4O~
| BO1a, MM | i BaHUH, IT.
BHHUWI JKCTIepUMEHTANbHASA | paBeaucTblit Necok
yCTaHOBKA B JI€HMH-] 230 W IpaBUHHbIR 1950—1953 |
rpaje FPYHT k
BHHUT JKkcnepUMeHTadbHad ['paBufino-rase4HH-
yCcTaHOBKa B Munre- 395 | KOBbIH TPYHT H
yaype rpdBeaucThHIf IIe-
| COK 1951—1953
MUCH u JKcNnepUMeHTaIbHad 250 | |Meakuit ¥ KpynHbIHA
Tpect ,I'n-} yctaHoBka B Mu- 300 } [MeCok, rpaBuiHbIA| 1935—1938
IpOMEeXaHH-| TpOBe 350 TPYHT
3anusa“ DKCNepHMeHTaapHaa 407 KpynHupil necoxk,
| MuHsHepro| ycrawoBka B Boaro- =14 } rpaBuiHo-raaed- | 1960—1966
CCCP rpane HUKOBBI TPYHT
| JKcnepUMeEeHTaNbHAA 104
MucTuTyT ycTaHOBKa B Kuese 206 } Menxuit necox 1560—1965
['unpomexa-|[Ipou3BoacTBeHHas 308
| HHKH AH YyCTaHOBKA Ha Ka- 614
yCCP x0BCcKkOH 1 Kpewen- 200 } Meaxknit necox 1955—1958
| yyrckon I'3C
JKCnepUMeHTaJdbHas [Ile6enucThIt
MHNCH u ycranoBka B JloHeuke| 358 FPYHT, Kpyn- 1968—1969
YxpHUH- HOCTBI0 10 o0 Mt
THIAPOYTOJb [lecyanucToll u
PAMHUCTBIA Cha- |
Hell KPYNHOCTH 1O
| 100 e

B nacroamei MWHCTpYKuUHMH TnpHBelleR MeTOA [epecyeTa pacXOLHO-HANop-
HbIX XapaKTepUCTHK AJa o06eux yKasaHHBIX TIpynn HacocoB. [lepecyer pabounx.

a)
H

q PMAKC g an & maxc Q

Puc. 9

) PaCXOIHO-HANOPHBIE XAPAKTEPDHCTHKH HAcOco8, J) PACXOIHO-HAMOPHHIE XaPAKTEPUCTHKH
HacocoB 20P-11 n 500-60.

TANAKTEPUCTUK TIPYHTOBBIX HACOCOB NPHU THAPOAOPa3uBHOM H3HOCE LAETCA B 3a~
BUCHUMOCTH OT KOAHHUeCTBA, INIPONYIHEHHOro 4Yepe3 Hacoc rpyHra B AOAdAX OT HOD-~
MaTHBHOIO KOJHYECTBE, ONpeAenfIoiiero nNOJHbLIA (npeledibHBIH) H3HOC pabo-
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yero KoJseca. DopMydanl nepecyeta pacXOAHO-HAMNOPHBLIX AapakKTepUCTHK TPYHTO-
BEIX HACOCOB IMOJYYeHH Ha OCHOBe 0000IeHUA 3KCINepHMEHTaJdbHBIX H TIPOH3BOJI-
CTBEHHBIX MaTepuasos mno Hacocam Tuna 12p-7, 3I'M-1-350A, 10py-8T, 20P-11
(300-40) u 500-60.

YcroiiuuBass paboTa IpYHTOBOro Hacoca A 3alaHHbIX YCJAOBHH T'HAPaBAH-
yeCKOrQo TPaHCIOPTa BO3MOXKHA, KOTJa pacXOJHO-HANOpHBIE XAPAKTEPUCTHKH HAa-
coca H TpybonpoBoda IMepecekamwTcd B OAHOIT Touke Touyka ImepeceyeHUs 3THX
XapakTepUCTHK ONpelesseT pacxojg THIpPOCMeCH HJAW BOZAbI, KOTOPBI MOXKeET Ho-
JAaTh HACOC B TPYGOnpOBOAL, Y/JAOKEHHHIA no BblOpaHHoili Tpacce B HMHcTpykuunu
IpUBEXeH METOL pacueTta JSHEpPreTHYeCKH HaUBLITOAHeHLIero pexXuMa paboThl Iui-
POTPAHCIOPTHOH CHCTEMBbl, IPH KOTOPOM 3aTpaThl 3HEPIrHH Ha TPAHCHOPTHPOBAHHE
eIUHUIB oObema TpyHTa (yaenbHble 3aTpaThl 3sHeprui) HaumenbluHe. Kak us-
BECTHO, B CTOUMOCTL THAPOTPAHCHOPTA BKJAWOYAKTCA H JApYFHe 3aTpathl Ha
aMopTH3auuw obopyIroBaHud, omiaaty obcayxuBalollero pepcodana U ap Ongnako

3TH 3arpaTthl OVAYT AJaa ZAHHOH TUAPOTPAHCIOPTHOH CHUCTEMBI IMOCTOAHHBIMH, TIO-
5TOMY B IPHBOAHMOM METOJEe pacyeTa OHH He DACCMATPHBAKTCA YUUTBIBAS, 4YTO
IpH Mepekayke TPYHTA MNPOUCXOTUT HIMEHEHHE pPACXOLHO-HANEPHOII XxapaKTepH-
CTHKH TPYHTOBOrO HACOcAa B KaueCTBe PaCUeTHOH PEKOMEHAYeTCHd NPHHUMAThL Cpel-
HIOI0 XapPakKTePHCTHKY MeXJAYy XapakTepUCTHKAMH HOBOTO ¥ H3HOLUECHHOrO HACO-
COB, a 3areM OpelendroT HAaHBLITOAHEeHRHe MIJs 3aJaHHBIX YCIO0BHII rHiapas-
JINUECKOro TPAHCMOPTa PAacXox TUIPOCMECH H e¢ KOHCHUCTEHUHIO

B HHerpyklUuH npuBeleH VIPOIISEHHMIH MeTOJ pacyuetra FuApPOTPAHCIODPTHOH
HCTEMb!, OCHOBAHHBII Ha MNACAOPTHHIX (TAaBJIHUYHBIX) HAHHBIX TPYHTOBBIX HACOCOB.

[TPHJIOJKEHHE 2

Knaccudukauuga KpynHooO6JOMOYHBIX K MeCYaHbIX 'PYHTOB
(no CHuII I1-B. 1-62)

~E—— L —

HauvmeHoBaHHe KDPYNHOOOJOMOYHBX PacnpeneeHHe YaCTHU NO KPYIHOCTH
K MeCYyaHhX T'PVHTOB OT BeCa CYyXOoro rpyHra, %

KpynHooOJiAOMOUYHBN €
[pynT webenucToit (npy npeobinana-| Bec wacruu kpynHee 10 stx

HHH OKaTaHHbIX YaCTHU—TaNeUYHH- cocrapasieT 6oaee 50%
KOBBIH) |
U pyHT apecBanbil (npu npeobaana- I Bec wacTHu kpynHee 2 MM
| HHU OKATaHHbIX 4aCTHH—TPaBHil- coctapasger 6oaee H0%
HblH)
[TecyuaHnsn e
[Tecok rpaBeaucCTblii Bec vactun kpynHee 2 MM
| cocrasasieT 6onee 25%
[lecox KpynmHbIH Bec wacruu kpynuee 0,0 amu
coctarasger 6oaee 50%
Ilecok cpenmeit kpynHocTH | Bec gactuu kpynHee 0,25 mu
cocTtaBasgeT 6onaee 50%
[Tecok Meaxun Bec vactnu kpynsee 0,10 s
coctaBaser 6onee 79%
[lecok nbineBaThiit Bec gactun kpyndee 0,10 mu
COCTaBISICT MEHee 70%

[lpuMeuvarnue, Oag ycTaHoBAeHHS HAUMEHOBAHHUA [OCACAOBATRJLHO CYMMHDYIOTCH HpO-
UEHTHl COJeDXAHHA YACTHI HCCAelyeMOro 1pyHra, cHavana kpylsee 10 mm, 3aTeu KpynHee 2 mu,
zanee kpynHee 0,5 mMax u 1. 2. HauMeHoBaHHe TPpYHT4 NPHHHUMACTCH IO NepBOMY ) ./10BJeTBODAOLLL-
MY HNO0Ka3aTeRld B MNOpHAKe PACNOAO»eHHA HauMeHOBAaHUH B tadauue,
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[TPH/IO)XEHHE 3
3HaueHHs cl.2; cl1/6; ¢2/3

— A —— ——

il

|
Co cl? c1/® l | IS cir? c /0 I c?/3

!
0,01 | 0,0040 0,463 l 0,0460 || 0,11 | 0,0709 0,692 \ 0,2300
0,02 | 0,0091 0,521 0,0742 0,12 | 0,0785 0,703 0,2440
0,03 | 0,0148 0,557 0,0966 0,13 | 0,0865 0,711 | 0,2560
0,04 | 0,0209 0,585 0,1170 h 0,14 | 0,0945 0,721 0,2700
0,05 | 0,0276 0606 | 0,355 || 0,15 | 0,1028 0,730 0,2820
0,06 | 0,0338 0,625 0,1530 || 0,16 | 0,1110 0,736 0,2940
0,07 | 0,0407 | 0,641 0,1700 0,17 | 01190 0,745 0,3070
0,08 | 0,0479 0,656 0,1860 0,18 | 0,1281] 0,752 0,3200
0,09 { 0,0556 0,670 0,2010 0,19 | 0,1365 0,759 0,3300
0,10 0,0631 0,680 ‘ 0,2150 l 0,20 0,1450 0,765 0,3420

[TPHJIO)KEHHE 4
NPUMEPDBI PACYETA

Mpumep 1. Pacuer HausbirogHelllero pexuma paboTnl ruApOTPAHCIOPTHOM
CHCTEMB 1O padoyum XapaxKTepHUCTHKAM TPYHTOBOro Hacoca u TpyGonpoBopa
PaspaboraTe ¥ mnepekauyaTb MeJaxkufi necok 3eMmcHapsaom 300-40 ¢ TpYHTO-

sbiM Hacocom 20P-11 ma pacerosiuue 1500 M ¢ reozesudeckdm moAbeMoM 10 .
I'paHyIoMeTpHYECKH COCTAB MEJKOrQ TeckKa npuBejieH B taba 12

Tabaruya 12
{ PasMmep dpakuuu, Mu > 0,00 I 0,00 — 0,25 | 0,25 — 0,10 l 0,10 — 0,05
Conepxanue, % * 0,5 l 11,8 l 70,0 ‘ 17,7

Onpexenesne xapakTepucTHK rpyHTa. l. CTpoaTcs KpuBasi rpaHyJiOMeTpHYe-
CKoro cocraBa u rucrorpamma (puc. 10). C noMouipio rHCTOrpaMMbl ycTaHasJ/H-
BaeTcs, YTO paccMarpuBaeMbidt rpyHT (Mmeaxkuii mecok no CHull II-B 1-62) ortHo-

CUTCR K Trpynne oOZHOMOJaJbHBIX TpyHTOB, [lo TpymHocTn pa3paboTKu —
rpyut Il Kateropuu

2. [Io kpuBOM TrPaHYJIOMETPHUECKOTrO COCTaBa ONpeaeasiloIcd ~ [10Ka3aTeu
cocraBa d 5= 0,070 sx H dygy = 0,27 MA.

3. IToACYHTBIBAOTCS:

3-0,075
KO3(QQUIHEHT PA3HO3EPHUCTOCTH ;= ~—p55 = 0,83;

1
CpelHEB3BellleHHAA KPYMHOCTh TPYHTA dy = 160 (1,075.17-7 + 0,175-70 4-
+ 0,375-11,8 4+ 0,50-0,00) = 0,18 mu;

1
CcpelHeB3BelEHHBIH KO3 dHIHeHT W = 100 10,02 17,7 4- 0,2 704-0,4-11,8

+ 0,8-0,5] = 0,20.
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[lepecuer pPacxXxoAHO-HANOPHOH XapaKTE€PHCTHKH HOBOIO TrpPYHTOBOror

Hacoca THhna 20P-11

1. Boiuncaenne kosgduuventa k5 MaKCUMalbHO BO3MOX-

HblH pacxonx Hacoca npu paboTe Ha BoJe paBeH Qg yaxe = 4800 M3/4. Pesyibra-

Tbl BEIYHCJACHHUSA
B ta6a. 13.
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Puc. 10. Kpupas rpanyioMeTpuuyeckoro
COCTaBa H rucrorpaMMma ¢pakiuil oAHoOMO-
AAJbHOTO TPYHTA.
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Qcys yaxe H Qo 1m0 dopmyae (18) npu pasaHuUHHIX ¢y CBEJEHbI

Tadaiuga I3
l X Qou wake | Qu woe
1
1 0,05 4400 3520
1 0,10 4000 3200
0,12 3840 3070
0,15 3600 2880
020 | 3200 2560

Pe3yabtaThl BbIMHCJAEHHST Rg
no ¢dopmyae (17) aas pasanu-
HBIX (ch H TNPHHATHIX BeH-
YHH Cg CBeJeHH B Taba 14

9 Briuucaenue Hahopa npw
paboTe HOBOro Hacoca Ha THI-
DOCMECH INIPOH3BOIHUTCA 1o dop-
mysie (16) mipu pasanuHbXx ewm
H TIDHHATHIX BEJHYHH Co. Beau-
yHHa Hanopa npu padoTe HOBO-
ro Hacoca Ha Bole [z a8 pas-
aubix Qcm OmIpejzesNeHa MO pa-
Gouell XapaxTepHCTIKe, NpHBe-
IeHHOlT B <A nbome 060pyIOBA-
HHS A8  THAPOMEXAHMU3AUHH».
Pe3yabTathl BBIUHCASHHH CBeJAE-

Hul B Taba. 15.
[lepecuer pacxoaHoO-HANOP-

HOM XapaKTEePHCTHRH MNOJHOCTbIO
H3HOLWEHHOr0 TPYHTOBOrO0 HAaCo-
ca tuna 20P-11 npoussBoIHTCS
AHAJIOTHYHO TlepecueTy Xapakre-
PUCTHK HOBOTO HAacoca ¢ yuyerom
dbopmyanst (20) mpu g=1,0 wnxKo-
sppunnenrax a;=0,15u a;=0,30

Tabauua 14
Qe T ) "

Mol c,~—0,05 c—~0,10 c=—=0,12 I Co:=0,15 c—=10,20
4400 0,879 — —
4200 0,906 — . _
4000 0,931 0,758 — — ——
3800 0,962 0,812 0,730 : —
3600 0,987 0,875 0,790 0,640 —
3500 1,0 0,910 0,835 0,690 —
3400 1,0 0,937 0,867 0,730 —
3300 1,0 0,965 0,905 0,775 |
3200 1,0 1,00 0,946 0,837 0,015
3000 1,0 1,00 1,00 0,932 0,650
2800 1,0 1,00 1,00 1,00 0,800
2600 1,0 1,00 1,00 1,00 0,970
2000 1,0 1,00 1,00 1,00 1,00
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Ta6bauya 15

co=0,05 €o==0,10, ¢o==0,12, c,=0,15, €0=0,20
1,2 1,2 ch2 1.2 1.2
1+ 2a==1,062 1+L_1 142 [14+-0_ —118 {1+.2_=1,23 1+—-=1 324
Qewe | H, 5 Vv Vi VY Vi
M3/
| oo BES
4400| 505 {0879 | 47,0 | — - — _ l —
4200{ 51,5 |0,906 | 50,0 | — | — l | -] - - | —
4000 | 525 {0931 | 520 10,758 | 455{ — | —| — | — 1 — —
3800 | 53,0 [0962 | 542 10812 | 50,2| 0,710 44,5 — —
13600 | 54,0 0,987 | 56,5 '0,875 540 0790 50.3] 0,640 126 — | —
13500 54,5 [1,00 | 585 10910 | 565 0,835| 53,5| 0,690 — | —
13400 | 55,0 |1,00 | 58,5 0,937 | 59,01 0,868 ! 56,1 | 0,730 193] — | —
3300 | 55,5 |1.00 | 590 |0965| — | 0910| 59,5 0,775 — —
3200| 56,0 |1,00 | — 1,00 | 640] 0946 62,5 0,837 | 57.0| 0,515 387
3000 56,5 |1,00 | 60,0 {1,00 | 64,5] 1,00 | 67,0| 0,932| 69,5 | 0,650 | 48,5
2800 | 57,0 (100 | — {100 | 650 — | — | 1,00 | 70,0] 0,800 60,5
2600 575 100 | — (100 | — — 1100 | 715{ 09701 745
9500 | 580 |100 | 620 |100 | 665] 1,00 | 690] 100 | 7155| 1,00 | 77.0
2100} 59,5 {100 | — (100 | — | — | — 1100 | 7304100 { —
2000| 600 {100 | 640 [100 | 685|100 | 71.0] 100 | 739| 1,00 | 79,5
17501 605 1100 | — [100 | — | — | — {1100 |745! 1,00 | 80,0
1600| 607 {100 | — [100 | — | — | 1,00 | 750( 1,00 | —
15001 61.0 |1.00 [ 650 |100 |67.7] 100 | 720] 100 | 750] 100 | 81,0
1000} 62,0 |1,00 | 66,0 |1.,00 | 71,0 100 730] 1,00 | 7631 1,00 | 82,0
5001 63,0 [1,00 | — |1,00 — | — | 1,00 {775] 1,00 | 835
Qs saxc wa. = 4800 (1 — 0,301.15) = 3350 43/u.

Pesyabratbl ~BbluHCNEeHHAS Qcymacus H Qo M0 dopuyaam (18) m (20) pas-

ANYHBIX ¢y AaHbl B Tabua. 16.

PesyartaTnl BHIUHCAEHHS Hanopa npu pabore
H3HOLICHHOTO HAcoca Ha THIAPOCMECH AJA pa3AHYHBIX
Qcw H TMPHUHATBHIX BEJHUMH Co cBeldeHnl B Taba, 17

PacxoaHo-HanopHbie XapaKTepPHCTHKH HOBOTO K

H3HOIIEHHOTI'0 Hacoca Ha THAPOCMECH AJS DPAa3JHYHBIX
£y npuBeleHs Ha puc. 11, dasa pacuera HaHBHIroOI-
Hellero pexuma padOTel THAPOTPAHCIHOPTHON CH-
CTeMBbl AJIg KaXI0ro W3 NPHHATHIX ¢o OepeTrcss pac-

XOLHO-HanOpHas XapakTepPHUCTHKa Hacoca, CpeaHdd
MEXIYy XapaKTePUCTHKAMH, COOTBETCTBVIOIIWMH HO-
BOMY H W3HOUWIEHHOMY HacocaM (puc. 12).

0,05
0,10
0,12
0,15
8,20

k

Tabauya 16
cnﬂhg!a“uc M3 Q,, MIa
3070 2466
2300 2240
2680 2140
2520 2020
2250 1806

Onpenenenne auamerpa tpy6onpoeoaa. Iuamerp TpybeonpoBona RpPHHHMAEM
paBubiM 600 mm coraacHo Taba 10 mas rpynrta Il xateropus, TPaHCRODPTHPYEMOT®

HacocoM tuna 20P-11.

Pacyetr norepps Hanmopa B Ttpy6onpoBoge D =600 mm axudol 1500
IpH TPAHCNOPTHPOBAHHH TIHAPOCMECH PAIJNHYHOH KOHCUCTEHLHH C reome-
3nYecKkuM mogbemMom 10 4, BeiaHYUHbl KOHCHCTEHUHH THAPOCMECH B pacyere
APUHUMAKTCA TakKHe e, KakK u paHee. ¢,=0,05; ¢,=0,010; ¢;=0,12; ¢,=0,15 u
€5=0,20. Pacyer KpUTHYECKOH CKOPOCTH IPOH3BOINTCHA Mo dopMmyie (1) pPacxoxn
FHEAPOCMECH, COOTBETCTBYIOIIEH KPUTHYECKOH CKOPOCTH, onpependercd no @op-
Myje (2); yielbHble HOTEPH HANOpa BHYHCAMIOTCA 1o ¢opMyte (5),
TeJbHbIE YIC€IbHBIE NOTePH Hanopa — mo dopmyte (8), cyMMapHEe HOTEPH HAWO-
pa — no ¢opmMyie (14) mpu kKosdduHnUeHTe 3amaca £=1,15. PesyabraTn pacuera

rBeleHH B Tabn. 18

AOROMHN-
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Pnc. 11. Pacxoano-HamoOpHbie XapaKTePUCTHKH HOBOTO H M3 )
BBIX Hacocos 20P-11 HOIIIEHHOT O TPYHTO
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Prc. 12. PacxopHo-Hanmopumie XapakTepuCTHKH rpydToBoro Hacoca 20P-11
(CcpeAuue)
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Tabauya 17

! r:,;i=20,15; cu;:-zﬂ,w, 60_1;332 -;“Tg_'l-g; Co==0,20;
£ C* el cLls ‘:1.2
| I+ —2-=1,062 | 1+-2- 1 149| 14+ 0 _ I8 m1,93 ) 14+ 0
%ﬁ, H .. = o 1,142 +V'if 1,18 +VT1? 1,23 | 1+ = 1,324
ku HCM H3 kﬂ Hcm. H3 kﬂ H{:M-Ha ku ‘HCH H3 ku HCH -H3
_—_—-____'—""—————-!———ﬁ__—-__.___.___—_
3070 | 47,8 (0,879 | 447 | — ' — - - - — L
30001 480 10894 1456 | — | — | — | — | — | — .__ -
28001 486 | — | — 107581425 | — | — | — | — — —
2680 | 49,0 — —_ | — — {0,710{ 410 | — | — - _—
20201 495 | — | — — | — 0,787} 45,5 {0,635] 382 | — —
2000 | 49,5 10,986 | 52,0 10,875 49,5 10,799 ] 46,6 0,653} 396 | — | —
24001 49,8 {1,00 | — — | — I — | — 0720} 440 | — _
22501 50,2 11,00 | — |100{572 | — | — | =71 = | 0505} 336
22001504 1100 | — | — | — | — | — 10866| 54,0 | 0555 37.1
20001 51,0 11,00 | 54,2 {1,00 | 58,4 (1,00 | 600 |1,00| 62,9 | 0,760 | 51,4
1800 51,5 11,00 | — | — { — {100 | — | —{ = |100 | 680
115001 51,8 11,00 | 550 |1,00 | 49,1 [1,00 | 61,2 [1,00| 63,7 | 1,00 | 688
11000} 528 1,00 | 56,0 |1, 60,0 1,00 | 62,2 {100 { 650 | 1,00 | 69,3
] SOOL 53:5 - I — ! B - | — I,OO 65,8 I 1,00 70,8
Tabruya 18
y,zle.n;;me oTepH
V Q t V:t Q L] - e —
xjcer s wicer o | 100 7, | 100 a1 | 1007, o X
Cop = 0,05 -
3,20 3250 |
2500 0,95 | 0,63 1,58 40,8
2800 0,95 | 0,56 1,51 39,4
3000 0,95 { 0,52 1,47 38,8
3200 0,95 | 0,49 1,44 38,1
3500 1,11 | 0,45 1,56 40,3
3700 1,23 | 0,43 1,66 42,3
3900 1,34 ' 041 1,75 43,8
CO =0,10
3,64 3250
2,65 2700 1,22 | 0,32 2,04 50,2
2,93 3000 1,22 | 0,74 1,96 48,7
3,35 3400 1,22 | 0,65 1,87 47,1
3,65 3700 1,23 | 0,60 1,83 46,2
fg*-"—O,l?
3,76 3800
2,48 2500 1,26 { 1,06 2,35 56,3
2,93 3000 1,20 | 0,89 2,18 53,2
3,65 3700 1,29 | 0,72 2,01 50,0
3,93 4000 1,40 | 0,67 201 51,0
¢, = 0,15
4,00 4050
2,96 3000 1,45 | 1,08 253 60,5
3,42 3500 1,46 | 092 2,37 57,2
3,77 3800 1,45 | 0,85 2,30 56,0
4,05 4100 1,50 1 0,79 2,29 55,8



PacxoJH0o-HAnoOpHaa XapakTepucTHka TpybonpoBoAa HaHeceda HNPH Pa3IHUHBIX Cg
Ha pHC. 12

Pacuer ONTHMAJbHOTO pexnAma padoTbl ruapoTpasHcnopTHond cuctembl. 1. [le
TOYKAM TIepeceyeHds pPACXONHO-HATOPHLIX XapakKTepHCTHK I'PYHTOBOrO Hacoca H
TpyOONpPOBOAa ONpeleNsioTCH PACUYETHBIE pacXxold H Hanop nupd NepeKayke THAPO-
C¢MEeCH DAa3JIMuHOfl KOHCHCTEeHIHH (1abJa. 19).

2) OnpejeneHue yaenbHbIX 3aTpaT 3SHEPrHil HA nepe-

Tabauga 19  gauxy rugpocmecd Ecm, x8T/M3.
m——— Hnast pacuera Beauyunbl Eem TNpeaBapHIeJbHO eonpe-
i T 0 JeJaIOTCA. K.M JA. TFPYHTOBOrO Hacoca npH pabote Ha
o M M ruapocmecH no dopmyae (21). MOIHOCTL HAa BaJly Hacoca
— npu paboTe Ha ruapocMecH — no ¢opMmyiae (22), pacxon-
005 1440 | 3880 Hast KOHCHCTEHLHS [HIPOCMECH — M0 AAaHHBIM Taba. 1,
010 1475 :;3250 IPOH3BOAHTENBHOCTh THAPOTPAHCIOPTHOH  CHCTEMH NO
0’12 54’0 9850 rpyaTy — no dopyMyae (23) PesyabTarel pacuera cBeje-
" A HbBl B TabJa. 20,
Tabruya 20
R - _T N i
Lol b Rl Sl I TR BCON I Al PO
i l _
o |
0,05 | 0,030 3880 | 53,0 | 440 | 0,55 | 0,54 | 830 | 700 | 116 6,0
0,10 | 0,068] 3250 | 560 | 47,50 10,63 | 051 | 750 | 660 | 221 30
012 | 0,087| 2850 | 57,0 | 540 | 0,51 | 049 | 690 | 680 | 247 | 275 |
X -
i -
E >
S =
§ 754

5
s 2L 200 1 . ol rw
] ;
SF ‘- 150 ' Q l £ ea
t
1 l
2[’ I+ H0 {—ey ———— - :
i a]
L l 31.1
T | %@ ’ IL._.,’} .
c:g'] |
gL gl \ { ._._________QQ_LL - bo i
0,05 8 10 G412
Puc. 13. Tpaduk Qeu=F(€); Qr=7rF(Co); Nox = f(cp);
ECM :f(cﬂ)-

Ha rpadpuke puc. 13 HaneceHnol kpusble Qov = f(€y); Qr = f (¢); Ney =
= f(¢g) ¥ Ecy=f(¢). -M3 paccMoTpenda rpapuka ciaeayer, 4ro KpHBasd 3a-

BHCHMOCTH £y = f (¢y) HEe UMeeT MHHUMYMA,

[1I03TOMY HAHBLIFOAHEUIIAA KOH-

cucrtedius 6eperca pasuodl 0,8 Copp, T €. Cgyaus = 0,8-0,12 = 0,096.
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[Tpu stom Qp == 220 w3/4, 3aTpaTbl 3Heprud Ha NEepPeKayky TCPYHTA [0 I'H--
APOTPAHCIIOPTHOH CHCTeMEe COCTAaBUT Loy = 3,00 xemu/u3, a norpebuas MO-~-
HOCTb Ha BaJjay rpyurtoBoro #Hacoca N, = 635 xsm.

PaKTHUECKHUR pacxOon THAPOCMECH ey = 3300 M3/4 M CKOPOCTL TPAaHCNOP~
TUPOBaHUS ¥ = 3,20 M[cex, YTO HECKONbKO HHXKE KPUTHYECKOH C(KOPOCTH Uyp ==

= 3,060 u/cex, noaTomy ruaporpaHcnopT 6yner OCymecTBAITHCA OpH HeOOAbIIOM
CJI0€ 3auleHHs, KOTOPbiH onpeleaserca no dopmyae (3).

MMpumep 2, VopouweHHblit pacyeT HaMBHIrogHeHuIlero pexnmMa paboTw
rHAPOTPAHCHOPTHOR CHCTEMbl RO NACNOPTHLIM (TaOAHURLIM) JaHHBIM
FPYHTOBOI0 Hacoca

HMcxoanple aannpble K pacyetry Te e, uTo ¥ B npumepe l. Pacuer npum 3a-
JaHHBIX XapakKTepHCTHKAX I'PYHTa BHIIOJHAETCA B CACAVIOIIECH nocjaeloBaTe/]bHO-
CTH.

1) cormacuo Tab6bsn. 9 npunumaem T :)K=1 9, Torga npH NOPUCTOCTH FPYHTA:
m=0,35 Co=0,068;

2) corsacio Tabja. 8 ana rpydrosoro Hacoca Tuna 20P-11 pacxop (=
=4200 Mm3/y:

3) auamerp TpybGonpoBona Mo HoMmMorpamme puc. 8 pasen D=0,64 x. B pac-
yeTe npuHuMaercss D=0,60 x,

1,17
4) pacueTHas CKOPOCTb ABHIKEHUS THAPOCMECH U =f,28-—_4,15 M[cexK,
»

O) KPHTHYECKash CKOPOCTb BuluHcageTca no ¢opmyre (1) vy, = 3,40 Mjcex a.

PACXON, COOTBETCTBYIOUIMH 3TOH CKOPOCTH, — 110 dopmyie (2) Qyp=0,97 u3/cex =
= 3000 m3/y.

Tax kax pacueTHasi CKOpOCTb Ooablle KPHUTHUECKOH, TpyOompoBop Oyzer pa-
6oTaTk O€3 3auJiEHHS.

6) yncapHble HMOTEpH HANOpa Ha TPeHHE INPHM IBHMXEHHH BOABI ¢ DPACUETHOMH -
CKOPOCTBIO U BHIYHCASIOTCA 110 dopMmyie (5):

4,152

100/, = 1,06 9.0.81.060 = 1,03,

rae Ans ruapapanuecks raankMx tpy6 D=0,60 u# xosdhdpuHuuenT cONpoOTHBAEHHR,
APUHAT, N0 AAHHBIM Taba 3, paBubim 100As=1,06;

7) AONOJHHTeJbHbie VAeJAbHHE TOTepH Hamopa onpexenedn no dopmynae (8):

- 3500
4 3 4 ¥ Il ety -
IOOA.I— 100'0,03' ]/-0,83‘ "/ 0,0'682 4200 == 0,48,

8) vieabHble moTepr Hanopa Ha Tpewue cocTaBaAAOT: 100/cu=1,53+0,48=-
=2 01l;

9) cymmaphble norepd Hanopa B Tpybonposoae D=0,60 # aaunonn 1500 x npn:
reofesHyeckom noiaveMe 10 m noacuntaHw no dopmyie (14) ¢ yaetoM MecTHMX

umepbk Hanopa, paBunXx 10% or cyMMapHbIX norepb Hanopa ¥ KoaddhHIUexTe 3a-
naca k=1,15.

1500
HCH — 1,15 [1,10‘2,01' _i—(j'ﬁ-:l ' 10'1,15 —_— 49,74‘{ < 52 M.

Hanop rpynroBoro sacoca tuna 20P-11 paBen 52 x (cm. Taba. 8).

MIpumep 3. Pacuer XxapaKTepuCTHK TPYHTA C JBYXMOAAJbHBIM pacnpeneseHueM:
(ppaklUKi rpaHYJOMETPHYECKOTO COCTABA

['panynoMeTpruecKMfi cocTaB rpPyHTa IpUBeleH B Taba. 21.
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YXMOJaJllbHOTO

H IB

Puc. 14. Kpusnle rpaHyioMeTpPHuUeCKOro COCTaBa M FHCTOrpaMMa Qpakuu

IPYHTA.



Tabaruua 21

Pa3ume ak- { 0,05— | 0,10— | 0,25— } ,50—
e —0,10 | —0,25 { —0,50 | —1,0 | 1*—2{| 29 |5—-10|1*1:-—20|ff'-—40|40—-60
|
Coaepxa-
HUE, % 6 17 3 | 1 5 21 28 | 17 | 1
1

1) cTpouTca rHcTOrpaMMma rpaHyJoMeTpHYecKoro coctasa rpyrta (puc. 14),
X3 PACCMOTPEHHS KOTODOHM CJACAVET, YTO TPYHT OTHOCHTCHA K I'PYiNe ABYXMOAANb-
¥bIX TPYHTOB;

2) Buineasnorca opakuuu 0,05—1 mm, KoTopuix B cocrase comepxHTcx 27%,
u 1—60 #m xoroprix B coctaBe couaepxur 73%;

3) MPOU3BOAUTCA NPONOPUHOHAABLHBIN Iiepecder CONEPXKAIHHA (paKOMil KaxX-
AOH cocTraBJaswonledl rpyHra (rabma. 22 u 23);

Tabruga 22
Pasuep dyak- ] 0,05-0,10 ' 0,10—0,25 | 0,25-0,50 |_ 0,50—1,0 | E
Conepxa- 6 17 3 ! 1 1
HHE, % 22,9 63 1,1 3,7 100
Tabauya 23
“Pﬂi‘:%l?: ﬁij‘a“' I 1-2 [ 25 I 5—10 | 1020 | 20--40 | 40—60 ] X
Comepwa- | 1 21 28 17 | 1 73
uee, % | 174 | 69 | 287 38,3 23,3 1,4 100,

4) KpHBble IpaHYJOMETPHUYECKOTO COCTABA COCTABAAIHIMX TPYHTA NPUBSIEHLI
Aa puc. 14. C noMombio 3THX KPUBHIX onpefeasercd XOdhOHIACeHT Pa3HO3ePHUCTO-
CTH KAaXXJ0H COCTaBJMAIOILIeHn:

30,07 350
J1="p33 =04 J =557 =000

O} OmpeaensieTCs CpefHEB3BENICHHBI KO3(M(OHUHEHT DA3HO3CPHUCTOCTH CMECH
ABYX COCTABJASIHX I'DYHTA

] 0,64.27 +0,0-73
Jep =T 100 — 0,04,

6) pAaCCUHTHIBACTCH CpEeIHEB3BEIIEHHAA KPYIHOCThH BCEYO COCTaBa I'PYHTA

1
dy = 755 [0,075-6 + 0,175-17  0,375-3 4 0,75-1 4+ 1,5-35,5 + 7521 +-

+ 15.-28 +- 30-17 +50-1] = 11,6 mwu;
/) pacCYHTLIBACTCA CpEIHEB3BEIeHHbI KO3PdUIUEHT BCer0 COCTaBa FPYHTa:

W, = 147
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