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NPEOHUCJIOBHE

TpyGonpoBoAHBIA TPAHCHOPT TPYHTOB H Pa3JHUHLIX MaTepHANOB NOJYYHJI
8 CCCP mmpoxkoe pacnpocrpareHye, CyllecTByiollie MHOTOYHCJEHHble SMIHpPH-
Yeckue MeToAbl H (DOPMYJABI HHXKEHEePHOrO THAPABAHYECKOr0 pacuera THAPO-
TPAHCIOPTHHIX CHCTEM 3a4acTyl0 IDOTHBOPEUHBH, NO3TOMY CO3JaHHe HOPMATHB-
HBIX NOKYMEHTOB B 3Toil 006JacTH, OCHOBAHHHIX Ha 3aCAYXKHBAIOUIHX [OBEpUA
HeCHeIoBaAHHMAX, fABJAETCA HAacCTOATENbHOM HeobxoauMocThbo. HMexonas u3 store
8 1967 r. 6ban BHNymieHn «TeXHHuecKHe yKa3aHHs 10 pacyeTy HalopHOro THA-
PABAHYECKOro TPAHCNOPTAa IPYHTOB» Hacrosuiass HHCTPYKHMS sBJIgeTCA nepepa-
6oTaHHbLIM M [AOMOJHEHHBIM HM3JaHueM <«YKasaHui» 1967 r. B nefl, nomumo
TUAPaBAHYECKOTO DpACYETA HE3AWJEHHBIX TPYOONPOBOLOB, H3JO0XKEHH  BONPOCH!
fIPOEKTHPOBAHUA THAPOTPAHCHOPTHOH CHC1eMbI «TPYHTOBLII Hacoc—TrpyGONpOBOA»
M BKJIOYEHbI OTCYTCTBYIOLIHE B NEpPBOM M3JaHHMH pa3helnl 10 nepecueTy paboumx
XapaKTePHCTHK TIPYHTOBBIX HACOCOB ¢ BOAEI Ha FHADPOCMECh H ONPENENEHHIO HaH-
BREITOAHEAILIEr0 pexHuMa paboThl CHAPOTPAHCIOPTHOA CHCTEMBI.

B npHAOKEHHAX JaHbl OOOCHOBAHHA METOAMKH pacyera, HEKOTOpbie clpa-
BOYHBIE Martepuanbli ¥ NpuMepn pacueroB. Hacroawmas HHCTPYKuHs paspaborana
CIeAYIOIMMHA OPraHH3alisIMH ¥ JIHIAMH

1) BHHUUI" am DB. E. Beneneea: M A [emenrtneB, B. A Meneurses,
B. I1. Hiep6akos;

2) MUCH um. B. B. Ky#i6niwmesa: A. I1. I0¢un, H T. Besosa, J1 H. I'ycak;

3) unctaTyT ruapovexaduks AH YCCP, IH A Cum_lil, 0. K. Burom-
kud, B M Kapacuk;

4) BHHUUHEPYI. B K. Cynpyu, B B. Muxaiinos;

5) tpecra <«[uapomexanusauus» Mumwsuepro. H. A Jlonarum, I'. H. Mac-
askos, U I1. E¢umos, H. B Hpanosckas.

Pykonuces MHCTpykuuu O6buta npocMoTpena HauajdbHHKoM OTaena RanbHero
rugporparcnopra YkpHUMIuapoyrons H E. OdenrennenoM. PenensupoBanue
pykonucu 6buto Buncaneno s Mucruryre «unponpoexts umenu C. 51. JKyka —
B. M. lllgyuausemv, 3 JIITU av. M. Y. Kamununa | B. C Kuoposom I u B Jlen-
Mopuuunpoekte — B. H. Tlecounnckum.

Wuacrpykuuss yreepxpeHa TiasuuunpoektoM Munsuepro CCCP  (pemre-

nuue Ne 17 ot 20 siuBapa 1972 roma) u ormecena cormacio CH 395-69 x pasmeny
110co6Hil U PYKOBOACTB




MHWHHUCTEPCTBO HHCTPpYKUHS O TMAPABAHYECKOMY

SHEPTETHKH
YeTy CHCTEM HaAIlo
U IJNEKTPHOUKALINH pac y anopnoro
ccep THAPOTpAHCROPTA IFPYHTOB

Baamen

BCH-02- 66

1. OCHOBHBIE NOJOXEHUSA

1.1. Hacrosinmaa HMHcTpykuus pacnpocTpaHsercsi Ha THMApPaBiHUecKHe pac--
MeThi, CBsI3aHHble ¢ BLIGOPOM OCHOBHOT'O THIAPOTPAHCIOPTHOrO OGODYAOBaHHUA
(TpYRTOBHIX HAcOCOB ¢ 3JIEKTPOXBHraTeNsiMH fepeMeHHOro Toka) u Tpybonposo-
AOGB AJS TBAPABJAHYECKOr0 TPAHCIOPTA HecBA3HBLIX FPYHTOB (TecyaHbiX, IPaBHil-
HHX, TAaNCYHHKOBBIX) M NPOLYKTOB APOOGJI€HHS KPYNHOOOJOMOUYHBIX TIOPOX C VAeNdb-
Kbl BecoM BemecTtBa 2,60—2,70 /%, Pacuer ruapaBiMyeckoro TpPaHCOOPTA
yriel, 30JOUIAKOBbIX MAaTepHasloB, CBA3HBIX TJMHMCTEIX TPYHTOB, DA3JIHYHBIX.
CTDYKTYPHHX CMecel W ADYTrHX MaTepHajnoB B HacTOsileH WucTpykuun He pac-
CMATPHUBAETCS.

12. Ilpusepennsie GOPMyJab NPHMEHRIOTCS AJA  pacueTa THIAPABIHYECKOro:
TPAHMOPTA TCPYHTOB ‘CpelHeB3BewleHHOM KpymHoctH do=0,25=70 xu 1pn
do/D<C0,15, 5an6oablleil OTHOCHTEIbHGH KDYNHOCTH 4acTHU TPYHTA duans < 0,30
H 06LEMHON KOHCHCTEHLHM THApocMecy He Gosee 0,3 (D — mguamerp tpyGonpo-

Bona)

13. B MHCTpYKUMH YuHTHIBAa€TCA 3aBMCHMOCTbB MNOTEPb Hanopg oOT chae-
AYIOHIMX OCHOBHBIX (PAaKTOPOB AHAMeTpa TPYGORPOBOAA M IHEPOXOBATOCTH €ro-
BHYTPeHHell NOBEPXHOCTH, CKOPOCTH IBHIKEHHS THAPOCMECH H ee KOHCHCTEHIHH,
CpELHEeB3BEUIEHHON KPYMHOCTH M K03OGHUHEHT3 pa3HO3epHHCTOCTH TPYHTA.
HHcTpykiua He pacnpocTpaHsieTcss Ha FHAPOCMECH € TBEPAbLIMH YaCTHLAMHM, KO-
TOpHE UMEIOT GOPMY ITACTHHOK, HIJI U T. 1L

1.4. B HHCcTpyKuMM NpHHATAZ CREAyOllash TEPMHHOJOTHA ¥ OGO3HaueHHsAT

Tpy6onposoa (nyasnonpoBoa) — cHcteMa TPYG, mo KOTOPOH TpPaHCHoOp-
THpYeTCS THADOCMECD,

THApPOCMECHh (Tynpna) — MexaHHUecKkass CMeChb TBEPAOTO MaTepHana
C BOJXOH;

3eMCHapsa4— arperat, BKJIOYAIOLIHA [PYHTOBHA HAcOC ¢ JBHIaTeseM,.
rpyHTo3ab6opHHOe YCTPOHCTBO HA NOABEMHOH paMe ¥ MEXaHM3MH AJs TNepemele-
HMM B npoliecce pa3paGOTKH IPyHTa;

pacxolX ruapocmecu Qcu, M/cex; M3[uw— cymmaLHB 06beM BOAN
H TBepAOro MaTepmala, NPOXORSLIMH uepe3 mnonepeuHoe cedenune TpyGonpoBona-
32 eZHHHIlY BpeMeH#;

BHECEHA

Bcecoo3HnM HayqHO-UCCAe0BaTeAbCKUM
HHCTHTYTOM THADOTEXHHKH

" umenu B, E. Beneneesa, YTBEPXIEHA : CPOK BEEREHM
OCKOBCKHM HH)X@HEPHO-CTPOHTEbHM H
HHCTUTYTOM HMeHH B, B. l?yﬁﬁumesa. T/IABHHUIIPOEKTOM 1 mona 1972 r, ?
Uncturyrom reapomexanuxuy AH YCCP, MHUH3HEPTO CCCP

Bcecolo3HBIM HAaYURO-HCCAENOBATENbCKHM
HHCTUTYTOM HEPYAHLIX MaTepHANOB,

TpectoM IuapoMexaHH3allHd




pacyeTHasa CKODOCTbHb U, M/CeK-— CpefHss Ne NONEpeymoMy ceye-
410 TPYObl CKOPOCTL THAPOCMECH,
KpUHTHYECKasi CKOPOCThb Uxp, M/CEK—CDPEAHSIA 110 NONEPEYHOMY Ce-
<yeHHIO TPYOBl CKOPOCTb ABHXKEHHS THAPOCMeCH, COOTBETCTBYIOIIAS Ha4Yasly Bhina-
AeHHS YACTHL FPyHTa H3 NMOTOKA Ha AHO TPYORL
AelCcTBHTeAbHB ! YyAeAbHB A Bec THIPOCMECH Yeum, K2/Md — Bec
_XBHXKYIIEHCA THApocMecH B o0beMe MeXAY ABYMA [ONELECYHBIMH CeYEeHHAMH
-TpyOhl, AENEeHHBIT HA 3TOT 00BeM;
neiicrTBUuTeNbHad o6beMHAas KOHCHCTEHLU HS THAPOCMECH Cg
(BenMunna Ge3pa3MepHasi) — OTHOINEHHE CYMMH O0BbeMOB IBHAKYIMHXCS TBEpABIX
‘4acTHI, B 06beMe TDYOB MeXJy ABYMs €e MONEepe4YHbIMH CEYEHHSIMH K BEJAHYHHE
3TOoro o6bema; CB3b MeXAy BEJIHUMHAMH Yem U Cp Bhlpaxaercs $opmyJaoi

dem — s
Tr— T’
rae Ty, KI|M3; g, KI|M3— ynenbHble Beca MaTepHana 4aCTHL B3BECH H BOJXH;
PacxoxHbul# yneabHw#d Bec ruapocMecH 71p #/[x3—Bec

cu—_-

THIpPOCMeCH, mNpOoTeKalouwed B €AHHHUY BPEMEHH uepe3 mnomepeutioe CeyeHMme
Tpy6nt Gy, NeneHHblH Ha oObeMHblt pacxol ruppocMecd Qem:
GCM
= =, kM3
= Qo ¥

Pacxognas 06beMHans KOHCHCTEHLHA THIAPDOCMECH ¢
{BeaHyHHa Oe3pasMepHas) — OTHOLUCHHE OObEMHOTO Pacxofa TBCPACTO MaTepH-
ana Q; X 06BEMHOMY PacXoly ruipocMecd Qeoy:

= Qr
P™ Qo

1.5. Beanunna pacxonnoit 06b- Ta6auya 1
€MHOH KOHCHCTEHUHM ONpelenseTcs
AO AeHcTBUTENbHOH 06beMHOH KOH- ‘p
CUCTEHUHH RDH DasiHuHBIX UfUgp v v - - »
ne ta6a. 1. b to—=|lg=lg=|==\5—=

1.6. KoHcHCTen1M0 rHIPOCMECH ol 2Bl XP5| 2Bol X5
paspellaeTcs BRIPAXATh OTHOILIE- - - - -
e ene Mesymeroca TPYNTE 10,02 | 0,012/0,012 | 0,012( 0,012 6,012
B O0beMe MeXly AByMA mosepei- | a4 | /092 |0,023 | 0,024 | 0,025 | 0,096
MMM CedemiaMH TPYOM K Becy | 0,06 | 0,036|0,037 | 0,039 | 0,0420,045
BoAH P BPST"M o6meme: 008 | 0051 | 0,053 | 0,057 | 0,061 0,065

Tr YJeu—7 0,10 | 0,068 | 0,072 | 0,076 | 0,082 | 0,08
=B = T Yo 012 | 0,037 0,091 | 0,097| 0,103 | 0,107
it Siglots i) s ot

KouCHCTeHIMS THAPOCMECH Bbi- \ , 0, 0,139} 0,146 10,150
PAXKAETCA TAKKe OTHOIUEHHeM 06%b- 0,18 | 0,15010,155 | 0,161 0,167 | 6,171
eMa ngnmymeroc;[ rpyﬂm (BSHTOTO 0,20 0,171 0,177 0,183 0,189 0,192
B @CTECTBEHHOM CAOXKEHHH C NOPAMHU
MeX1Yy YacTHLAMH) MeX1y JABYMA lNlpamevanuc, Ilpu pacyere pacxeanol

HONEPEUHbIMH  CEeYeHHSMH TpYyOul
K 00beMy THAPOCMECH MEeXJy 3TH-
MH HONE€PEYHLIMH CEYEHHAMH TPYObI'

00beMHOAI KOHCHCTEHUHH B PehHME CHAPOTPAHCHOP-
T4 C HEMOUBHXHBIM CAOEM OTAOKEHHH pPEKOMeHIyeT«
csl ADHHKEMATL T @ va =1.

Tz €o
CO, =)._CO_.-L_. ——

Yram 1—m

Tl Yy p— OObeMHbIfi BEC IPYHTAa B €CTeCTBEHHOM CJOXEHHH; M — HOPHCTOCTH
MPYHTA B €CTECTBEWHOM CAOXEHHM (B RONSX €XMHHIUbL).
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I'padui 3aBHCHMOCTH MEWIY BEJAUYMHAMH KOHCHCTEHUME ¢, g €of M306pa~=~
3K€H Ha pHC. 1,

25
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L35 Yem/ve
PO i ' - y -
9 5 w15 W 25 30 35 C;,%
0 10 20 30 Cq,%
Puc. 1. TI'padmk 3aBHCHMOCTH KOHCHCTEHUMH OT YAeAbHOro Beca
TUApOCMecH,

2. XAPAKTEPUCTUKA TPAHYJNOMETPHYECKOTO COCTABA TPYHTA

2 1. PesynpraTd rpaHyJIOMETPHYECKOrO aHAJAH3a TPYHTa PEKOMEHJyercs H30-
6paxaTh Ha noJyjiorapu(pMuyeckoli ceTke B BHJE KDHBOA IpaHyJOMETDHYECKOTO
€OCTaRa, a TAaKKe B BHAE TFHCTOrpAMMBI W KDHBON pacnpenenenus (puc. 2). Ilo
XapakTepy THCTOTPaMMB WAH KpUBOK pacnpefefcHHA CPAHYJIOMETPHYECKOTO CO-
c¢TaBa Bceé necyaHble, rpaBHiHBIE M TaJieYHHKOBHIE TPYHTH, a TakXe MaTePHaJHl,.
o6pa3oBaBlifecss B pesyJbTaTe MEXaHHYeCKOro HApPOOVEHHS KPYIMHOOGAOMOYEHX
NOPOf, PasueJAOTCA ¢ AOCTATOYHHIM NPHOMKEHHEM HAa JBe TIPYNOH: OXHOMO-
AaAbHBE€ TPYHTHI M ABYXMOJNAJbHEIE TPYHTH.

Inga onHomolanbHBIX TPYHTOB pacupejecsieHne GpakuMid mo KPYHIHOCTH B €0-
ctaBe MOXeT ObiTb NPHHSTO OAH3KHM K JOTapudMHUYECKH HODMAJBHOMY 3aKOHY
pacupefenenus Cayyaiuplx BeauuuH. JIByxMopanbHHE TPYHTBl MOXKHO TMpPEACTa-
BHTb KaK CMeCh IBYX OJHOMOJAJBHBIX TIPYHTOB NPH Pa3IHYHOM KX ’conepxannm
B COCTaBeE.

22. B xauectBe pacueTHOW KDYIHOCTH TIPYHTA CEEAYST NDHHNMAThb CPeAMe-
B3BEHEHHYI0 KPYIRGCTh dg, MM:

)} d,'Ui
dy = g0’ M

rae d; — cpeaneapudh)Meruvyeckoe 3HAaueHHe KPYHNHOCPTH i-Of CTaHmapTHOM dpak-
MMH, MM, Pp— HPOHEHTHOEe colepxkaume i-0fi (PaKMHH 0 Becy B COCTaBe Rpo-
6Ll TpYHTA.

23 Croco6HOCT, TPYHTA TPAHCIOPTHPOBATHCE NOTOKOM BOAB CAEIAYET Xa-
paxTepH3oBarth Ko3dduuHeHTOM P, ABIARIIMMCH (QYHKIHEeA THAPaBIHUCCKOH

KPYRHOCTH YacTURW rpyMTa. Beawuns#n ¢ HIAf CTAHZAPTHNHIX (GPakuMi FPYHTa.
RpHBeAcHM B Taba 2.

6
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2.4, Ecin B 0HOMOZAJBHOM TIPYH- 40 N \\ d&; '
e comepXHTcsi He Goxee 10% cpas- %ig;
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&) OZHOMOXRALHMA I'PYHT: J—KPWBast rpaHyXOMeTPHUYECKOr0 COCTABA; 2—KPHBas DacnpeieieHus;
3—rucrorpamma; 6) IBYXMOIAAbHHH IPYHT: ]—KDHBad rpaHyIOMETPHUECKOro cocTaBa, 2—Kph-
BAX pacnpeneNeHMs, 3—IHCTorpaMma.

2.5 PasmosepHHCTOCTh PPYyHTa ORpeleAnercs Ko>hdHNUeHTOM p2a3HO3epHH-

CTOCTI
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. 3d10

J= d”r

rae djp u dgp — KPYNHOCTH YACTHI[ IPYHTA, MEHbIle KOTOPHIX B COCTaBe COAEPKHT-
cq coorsetcrBenHo 10 u 90%; dip u doe ONMpeReasOTCH MO KPHBOH TPAHYAOMETDHU-
Ye€CKOro cocrapa rpyHra

26. EciH TpaHCMOPTHPYeMbIl FPYHT MNpeicTaBaAsieT CMeCh ABYX TPYHTOB H
KpHBasi pacnpefle/leHHss (GpPakUHA MO KPYMHOCTH ABJAETCH ABYXMOAaMbHON, TO
Pa3HO3EPHUCTOCTD jcp OMpeXeJAeTCH KaK CPeliHeB3BelleHHAs Be/JHYHHA pas3Ho3ep-
HUCTOCTH KAaXJAOro rpyHta s OTIASJNBHOCTH, T. €.!

Jep = J1P1 + JaPs
T pitp

rie py U po — IIPOHEHTHOE COLEpPKAHUE KaWKJOH COCTaBJAFIOLIEH IpYHTa MO Becy
B cocraBe npo0bl rpyHTa, J; M f, — KO3(Q(PHUHEHTHN pPa3HO3ePHHCTOCTH KayAOH
COCTaBaAsAOMEH TPYyHTa.

2.7. Pacuerhl THAPOTPRHCHOPTHHIX CHCTEM BLINOAHAIOTCH [0 OCPEAHEHHOMY
(CpenHeB3RelIeHHOMY)  IDAHY/JOMETPHYECKOMY COCTAaBy TIPYHTOBOrQ MaccHsa:
Kapbepa, wWrTabeds u T. 0. B cayvasx, Koraja B FPYHTOBOM MAacCHBE COZepKATCA
PA3HOBHAHOCTH [PYHTA, TPaHYJIOMETPHUYECKHH COCTAB KOTOPHIX CYIHECTBEHH® OT-
JHYAeTCA OT OCPeRHEMHOro, DEKOMEHIYETCs BHINOJHSTbL MOBEPOYHBIA pacyeT 3a-
fIDOGKTHPOBAHHOA CHCTEMBl Ha TPAHCIOPTHPOBAHHE YKA33HHBIX PasHOBHAHOCTEH
TpyHTa.

3. THOPABJIMMECKHUH PACYET HANOPHBIX TPYBONPOBOAOB

A. Pacuyer KpMTHYECKOM CKOPOCTM JABHXKEHHN TMIpOCMecH

3.1. Kpuruueckas CKepocTb ABHXKEHHSI THAPOCMECH Ompelersderca no op-
MmyJne:

vyp = 8,3 VD Y cobep, Hlcex, 1

roe D — Auamerp TpYGOHPOBOAa, M. KPHTHYEEKYI0 CKOPOCTE MOXHO ONPERENSTH

TaKKe FO HOMorpamme puc. 3
3.2. Pacxop TMAIpPOCMECH NPHM KDHTHYECKONl CKOPOCTH TPaRCHOPTHPOBAHMS,

onpeaeaaerca ne qopmyae
D3
Qemxp = 4 Vxp- 2

3.3. '‘BricoTa HENOABHKHOIO CAOS OTJIOKEHHMA rpyHTa AH; B rOPU3OHTaABHOM
Tpy6orposoze mpH Qey < Qem.xp ONPERENSETC MO HOPMYAE:

3/Q
AH3=0,4D]/_£1£’_1 . M. 3
Uex

34 [Huamerp TtpybompoBosa TIMIPOTPAHCIODTHOU CHCTEMb pekoMeMAyercs
HoAGHpaTh C YueroM OOecleyeHHs peXHMa paGoThl CHCTeMH 6e3 3auAeHHA. Pa-
60Ta CHCTEMBI B pPeXHMeE 3aHAeHMS HOMXKHA OblTb OGOCHOBAHA TeXHHKO-3KOHOMM-
4eCcKHM pacyeroM

B. Pacuer yaeabHBIX MOTEPs HAMIOPA HA TPEHNE

3.5. YienbHue ROTEpH HamOpa NpH TFHAPABAHYECKOM TPaHCHOPTE TPYyHTa

B FOPH3OHTAXLABIX HAHOPHBIX TPYGONPOBOXAX OMPENENSIOTCA N0 depmyxe
Iey = Iy + Al (4)
rie [em u I — yAenbHble morvepu Hanopa IpH ABHXKEHHH B OXMOM H TOM Xe
Tpy6ONpPOBOAE, COOTBETCTBOHHO, MMAPOCMECH H “HCTOH BOEM (Ges TpaucrHopTHRYe-

8



MOIf B3BecM) NPH OLHHAKOBHX

o<}
——

3.6. YaenbHre 10TEPH Ha-

o6BeMEHX pacxogax; Al — jgo- 70 § ;
N0HATENbHbIE (HO CPABHEHHIO C 1ls, % S ,§ ;
Is) ynenvuwie mnoTepH Hamopa, g J ™ f—
o6ycaoBaeHnble HaJTHYHEM TBep- N i
ABIX YacTHR B INOTOKE THIDO- / / /
tMecH. 8 S

Mpumeuanns. 1. Tlpu / / w
pexuMe 3auieHHs 3HaueHHs [z 7
TNPHHAMAIOTCA  PaBHLIMH  YAEMb- /
HLHIM TIOTepsiM Hamopa IpH JBH- / ‘%@
AKeHHH UHCTOfI BOHNHI €O cKo- @

POCTBIO Vup. / / /

2. Ompenenenne Is MOXHO 5 q-,@’\
NDOH3BOAUTE.

a) ¢ nomombio rpaduxa W
puc. 4 — g HOBMX CTalABHHIX 4 o
TPYGONpPOBONOB  HJAH CFaJbHHX / / )
TPYOONpPOBOIOB, paHee HCIOJb- L e | | — *—ﬂ / qQQ/
30BaBIUMXCS TOABKO JJas TFHA- 9 4 / ‘
PaBJINMECKOTo TPaHCNOPTa; / / / / 1 ,

2 A 7 *'/ ‘ i
T |
Puc. 4. I'padux nas onmpepee- 1 // _
HHA YAEAbHHX TMOTEPb HAMmOpa 2 )
Ha TPEeHHe NPY IBHKEHHH BOJHI % L ) { u,m/cex
B Tpy6ONpOBOXaX H3 HOBHX L :
CTaNBHHX TPYG] 17 2 3 4 5 & 7
10 6) ¢ nomomeio rpadHka
;‘ ! K S @l S pHC. 5 — RNA  CTaneHHX TPYG,
18.% 'S N \xA &/ IKCIVIYaTUPOBABUIAXCH panee
g _______———L——ﬁ,\f XaK BOZONPOBOAHEE, HAH JJA
N / / Y6 ¢ KOpPOAHPOBaHHOI
/ BHYTPEHHE IIOBEPXHOCTDLIO.

/
[/

AN

N
N

U, M/cex

-1
N
N
-

W

>

7 8

nopa B TpyOONPOBOAE TPH JBH-

JKeHHH u4ucTofi  BOALI onpene-
JfTc 1o dhopmyne
vﬂ

]B = 7‘5 2g > (5)'

rae As — x03bGdHUMEHT THAPaB-
JHYECKOT0 TPEeHHA TPYGONpoOBO-
1a; £ — YCKODEHHe CHJBI THKEe-
cra 9,81 m/cex?.

3.7. Koshduunent ruzpas-
JAHYECKOTO TPEHHA RJA HOBHIX
CTaJbHHX TPYGONPOBONOB HAN
cTaapHplX  TpyOOMpPOBOAOB, Da-

Puc. 5. Tpadux a1 onpenene-
HUA YJAeNbHHX poTePhr Hanopd
Ha TPeHWEe NpH XBHKEHUH BOABI
B TPy60OmpOBOJAaX M3 CTaJbHHX
KODPOAMPOBaHHLIX TPYO.



#Hee HCMO/Jb30BABUIHXCA TOABKO AJf THAPABIHYECKOrO0 TPAHCIOPTA, BBHIYHCIAETCS
o popmyne
0,31

b= g Re T ©

rae Re = =, v — kuHeMaTHueCKHH KOS(HUHEHT BAKOCTH BOXM, M*[cex; NPH

TeMnepatype Boabl 20° v = 1.10~8 M2[cek.

B cayuae ucnons3osahus A/ FHAPABJAHYECKOTO TPAHCHOPTA CTalbHBIX TPYO,
SKCIVIYAaTHPOBABUIHXCA paHee KAk BOXONPOBOAHHE, WIH TPYS ¢ KOPpOAUPOBAH-
HOH BHYTpeHHEHl NOBEPXHOCTbIO, KO3h(MHIHEHT Ap PEKOMEHAYETCH BHLIYHCAATH

no dopmyte
19-106 | 1 |0
)L == ,4 _ —— k3 7
b0z [ 120077 1) ™
rie D Bhipaxaercs B M.

Boiyucaenuste mo dopmyaam (6), (7) BeauuuHsl XK03GGHUUEHTOB CONPOTHB-
Jerust 100As B auanasoHe cxopocreir 1,0—8,0 #/cex Ans cTaHAapTHHIX HHAMET-
poB Tpy6 npuseleHn B Tabua. 3.

Ta6auya 3
Huamerpol Tpy6 D, u
v, Micex
010 | 020 030 | o4 | os | oeo | om0 | 0,80 | 0.90
FnmapaBanmvecku raaikue TPyGONpPpoOBOXAM
1,0 1,93 1,66 | 1,54 1,45 1,40 1,351 1,32 | 1,30 | 1,25
1,5 1,66 1,54 | 1,43 1,35 1,30 1,29 | 1,23 | 1,20 ] 1,17
2,0 1,68 1,46} 1,35 1,29 1,24 1,191 1,16 | 1,14 | 1,12
2,5 1,60 1,40 { 1,30 1,23 1,19 L15] 1,12 | 1,10 | 1,08
3,0 1,54 1,35 | 1,26 119 1,15 1,121 1,08 | 1,07 | 1,05
3,5 1,51 1,32 | 1,23 1,16 1,12 1,09 1,06 | 1,04 ] 1,02
4,0 1,47 1,29 | 1,19 1,14 1,10 1,07 1,04 | 1,02} 1,00
4,5 1,43 1,26 | 1,17 1,11 1,08 1,04 | 1,02 | 1,00 | 098
5,0 1,40 1,23 | L15 1,10 1,06 1,03 1,00 { 098 | 0,97
55 1,37 1211 L13 1,08 1,04 1,02 | 0,99 { 097} 0,95
6,0 1,35 1,20 L12 1,07 1,03 1,00 | 0,98 | 0,96 0,94
8,0 1,29 1,14 | 1,07 1,02 0,98 096 | 094 | 0,92 | 0,9
Tpy6onpoBoan mepbxoBaThie (¢ KOPPOAIUPOBAHHOHM
NMOBEePXHOCTHIO)

1,0 2,27 193 | 1,77 1,66 1,58 1,51 | 146 | 1,42 1,38
1,5 2,20 188 | 1,72 1,61 1,53 1,47 | 142 | 1,38 | 1,34
2,0 2,17 185 | 1,70 1,59 1,51 1451 1,40 | 1,36 | 1,32
2,5 2,15 183 1,68 1,57 1,49 1441 139 | 1,34 | 1,31
3,0 2,14 1,82 | 1,67 1,56 1,48 143 1,38 | 1,34 | 1,30
3,5 2,13 1,81 | 1,66 1,65 1,48 1424 1,37 1 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 1,411 1,36 | 1,32 | 1,28
50 2,11 1,79 1 1,64 1,54 1,46 1411 1,36 | 1,32 | 1,28
5,5 2,10 1,79 | 164 1,54 1,46 1,40 | 1,36 | 1,31 | 1,28
6,0 2,10 1,79 | 1,64 1,53 1,46 1,40 | 1,36 | 1,31 | 1,28
8,0 2,10 1,79 | 1,63 1,63 1,46 140 1,35 | 1,31 | 128

3.8. PacueT NONOAHMTENBHBIX YAENbHBIX TOTEPh HAMOPa MPOHIBOAHICH 1O
dopmyne
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Al =3 W %/c? g“ﬂ{ 8)
Qem

rae & — xko3QpUUNEHT, YYHTHBAOIIHA BIMSHHe OTHOCHTENBHOH KPYMHOCTH ua-
cTHI rpyHTa do: D n onpelensemsliii mo rta6n. 4.

Tabauya 4

Juaverp 1py6 D, &
1 4y
100 =2

0.130—035 | 040 0,50 0,60 00 | o0 0,9

0,05 0,050 0,051 0,052 0,053 0,054 0,055 0,056
0,10 0,090 0,100 0,110 0,125 0,140 0,150 0,160
0,15 0,120 0,130 0,155 0,180 0,210 0,230 0,250
0,20 0,140 0,170 0,205 0,240 0,270 0,300 0,330
0,30 0,180 0,210 0,260 0,300 0,340 0,375 0,410

04 0,215 0,275 0,325 0,370 0,400 0,435 0,475
0,5 0,230 0,305 0,360 0,405 0,440 0,475 0,505
0,6 0,240 0,330 0,380 0,430 0,470 0,505 0,535

07 | 0247 | 035 | 0400 | 0450 | 049 | 0530 | 0560
08 | 0250 | 0365 | 0410 | 0465 | 0510 | 0545 | 0580
09 | 0255 | 0375 | 0420 | 0480 | 0530 | 0565 | 0605
10 | 0260 | 038 | 0430 | 0490 | 0540 | 0580 | 0615
15 | 0270 | 0402 | 0460 | 0530 | 0580 | 0630 | 0665
20 | 0280 | 0415 | 0470 | 0550 | 0595 | 0650 | 0,690
25 | 0285 | 0425 | 0480 | 0565 | 0605 | 0665 | 0705
30 | o200 | 0430 ! o049 ! 0575 | 0620 | 0675 | 0715
3,5 0,295 0,435 0,500 0,585 0,630 0,680 0,725
40 | 0300 | 045 | 0510 | 0595 | 0635 | 0685 | 0730
{ 45 | 0300 ] 045 | 052 | 0600 | 0640 | 0690 | 0735
50 | 0300 | 0450 | 0530 | 0600 | 0640 | 0690 | 0735

d
Ilpu 100-7)9- < 0,05 xo3pdpuuuent 3 = 100 %'

B. Pacuer MeCTHbIX MHAPaBAHYECKHX CONPOTHRICHHI

3.9. CymmapHuie noTepy Hamopa hs s BOA. CT. (MecTHHle H Ha TpeHHe)
VIDH ABMXKEHHH THAPGCMECH B HAMOPHEIX TPYyGONPOBOZax B mpedesax Kopmyca
3eMCHApsifa onpelensiorcs no ¢Gopmydae

02

hy =355 9
wae {3 —Ko3hPHUUHEHT rHAPABAHIECKUX Tabruya 5
CONPOTHBAEHHH, 3aBUCAILUI OT KOHCH-
CTEHLUHH THAPOCMECH H onpefefsieMbli Mapxa Koncuerenuus ruapocmecs I
no ra6a. 5. semcHaps-

nAa Co=0.05 | ¢=0.10 | c,=0,15

3.10. YzenvHnie cyMMapHbie (MecT-
Hble H Ha TpeHHe) mnoTepu Hamopa 1000-80
lev.n B nnapydeM TpybGomposome C 500-60 (1)'38 }'2? %’gg
NOJAHOMOBOPOTHEIMK  LUADHHPHBIMH CO- 300-40 1’65 1'90 290
wieHeHHsIMH  BbluucIsoTcsd no  Gop- ' ’ *
MyJe

Mpumeuanue, Kodsbdduuuenr & a1
Teman = Blens (10) ;::;g%"e““"“ €>0,15 onpefeaseres sxcTpamno-
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rae B — xkoadouuuesT, 3aBHCAIAA OT yraa MeXAy COYJeHEHUAMH TpyGonpoBoxa
u H3Meawwuiica or 1,2 10 2,8, B pacuyerax pekoMeHayerca NpHHMMATh PB=20

311 Tlorepn Hanopa B OTBOZax TPYGONMPOBOA2 NpPH THADPABIHYECKOM TPAaHC-
nopte Ay M BOA CT cIedyer OnpedeisTh No (GopMydae

'02
he = G 55 Y;: 11y

rie Cum — KO3p(HUHEHT MeCTHHIX THJIPABJHYECKHX CONPOTHBJEHUH B OTBOAAX,
cnpelensieMblit mo tabiu. 6

Tabauya 6

| laapHoe 3akpyriaeHue ocu
Py Peakuit noso-

a=90° a==60° a=30° poT OCH

R_
5 =!

1,5 3.0 1 L5 3.0 1 l 1,5 3,0 | a=60° | a==30° |

0,45 ’ 040 | 024 030 [ 0,20 | 0,16 | 0,10 I 0,07 | 0,056 | 0,50 | 0,16 |
[Ipumewanne. R - paguyc 3axpyraeHus ocu oTBoja, D — auaveTp oTBOIa.

3.12 VYpenbHble noTepu Hanopa lcv « HA TPEHHE B HAK/JOHEHHBIX K FOPHIOHTY
TPYOONPOBOAAX BBIMHCAAIOTCA NO (opMmyde

Ioya = Iy + (o — 1) €OS 1, (12)
Iie ¢ — YroJ HakJCHa OCH TPyGONpOBOLA K TOPH3OHTY

Ilpumeuanue Pacyer notepr Hanopa B HaKJOHEHHbIX K IO~
PH3OHTY YyuyacTkax rtpy6Gonposoia no ¢opmyne (12) soinonnsercs
TOJLKO TOTLA, KOTAAa AJHHA 3THX y4acTKOB npespnitnaer 10% ob6meit.
INUHBL TPYGONMpPOBOJa M yros HakAoHa cocTaBuT Gosee 25°.

313 VYaeabHnle cymMapHHe (MecTHble M Ha TpeHHe) ncrtepH Hamopa Jcm.
B DasBOASILUHX Ha KapTe HaMblBa TPyGONpoOBOAAX, MOHTHPYyEMhIX Ha OBICTPO-
pasbeMHBIX COERHHEHHSX, PEKOMEHAYETCS BBIYHCAATHL No GopMyde

Towp = 1,5lcn. (13)

I. Pacuer cymmapubnlX noTepb Hanopa B TPySonpoBOAax
BPH THAPABJIUYECKOM TPaBRCHOpTE

3.14. Tlpu paborte 3emcHapsaia ofllHe TOTEPU HANOpa CKAAALIBAIOTCA M3 nO-
Tepb HaNopa BO BHYTPEHHHX TPYOGONPOBOXAX M apMaType, B IjaaByueM TpyGonpo-
BOAE, B MAarucTpajibioM TpyGONpoBOAe, 3a CUET MECTHLIX COMPOTHBIEHHII, NMOTEPh
Hanopa Ha [peoNOJeHHe reofe3nYeckKoro noibeMa no rpacce TPyGONpoBoZa, a Tak-
ke, OGHIYHO npeHeOperaeMEX, MOTEPb HAMOPA HA KMHETHYECKYIO SHEPTHIO NPH BH-
6poce rugpocMecH H3 TpyGe. CyMMapHbe NMOTepH HAmopa BHpaxalorcs GhopMynson

H = k [hy -+ hy + Lemnln + Tenala + Teu! + Teuplp] + 2r, (14)y

k = 1,15, pexomeHnyeMuiit ko3Qduunent ,3anaca*; In, la, I, I — pnunbl nAaBy-
4ero, HaKJAOHEHHOT0, MATHCTPATbHOrO H Pa3BOASIIETO TPYOONPOBOAOB; i3 — NOTEPH
Hanopa B HanopHow Tpy6onpoBoie B MNpelenax 3eMcHapsna; f, — noTepu Ha-
Opa B MECTHBIX CONPOTUBAEHHAX; A, — NOTePH Hamopa Ha NPEONOAEHHE reofe-
3HYECKOro NOAbEMA.

Beayuuna A, # BOA. CT. BHIUHCAAIOTCA 1O dopMyne

18
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3llecb A2 — pa3HOCTh Teofe3HYeCKHX OTMETOK OCH TPYHTOBOrO Hacoca # OCH TpV-
HOnpoBoOIa B MeCTe Bhimycka ruipocmecd, »# 3Hak (+) Oepercas B cayugae
noibeMa TpyGonpoBoXa, 3HaKk (—) B cayyae NOHHKEHHS

3.15 Tlotepu Hamopa 3a cueT BceX MECTHBIX CONMPOTHBAEHWHl B pacyeTax Ha
cTalluy MPOEKTHOro 3adaHusd paspeliaerca npuHuMath s pasmepe 10% ot morepn
Harnopa Ha TpeHUe

316 Ilorepu Halnopa BO BcachiBaoieM TpyOONpPOROAE ONpefeIdlOTes 0COo-
GeHHOCTAMH KOHCTPYKLHH TpyHTO3a6opHOro ycrTpofictBa 3eMciapsaga. Ilotepamu

Hamopa Ha [reOLEe3HYECKHI NOABEM THIAPOCMeCH BO BCachiBAWOWIEH TpySe MOMKHO
fipeHebperarth

4, MEPECYET PABOYUX XAPAKTEPHCTHK FPYHTOBBLIX HACOCOB
C BOIbl HA T'HAPOCMECH

4.1. Pacuernl [HEPaBAHYECKOINl CHCTEeMbl BBIIOJHAITCA ¢ IOMOIUbIO PAaCXOLHO-
nanopuoii (Q — H) u pacxoano-mouuoctHolt (Q — N) xapakTepHCTHK TPYHTO-

BbIX HACOCOB Nipu pabGoTe Ha THAPOCMECAX PA3/JIHUYHON KOHCHCTEHUHH H pPasHOH
cTencHy H3Hoca pabcuero koJeca Hacoca

4 2, XapaKTePHCTEKH [PYHTOBHIX HACOCOB ONpPEAENSOTCA CHElHaJbHBIMH HCIIbl-
TaHHAMH Ha BOAE M npHBeldeHnl B «AapboMe 06OpyHoBaHHs N1 TCHAPOMeXaHH-
sapuu» (Tom 1, IpyHrosnle Hacocm H 3emiecpch, HHdopmanepro, Mocksa,
1970 r). Tlpu paGore Ha THAPOCMECH XapAKTEDHCTHKH HAcoca H3MEHAIOTCH
B 3aBHCHMOCTH OT KOHCHCTEHIHM H TpaHy/JoMelpHu4yecKoro cocrasa rpyHra. Kpo-
Me TOrO, XapakKTepPHCTHKa Hacoca H3MeHseTCsi BO BpeMEHH BCHeACTBHe abpa-
3MBHOro M3Hoca pabouero KoJjeca.

4.3. OnpegeneHne Hanopa, CO3XaBaeMOr0 HOBbHIM TPYHTOBHIM HACOCOM IIpH
paboTe Ha THIPOCMECH, NPOH3BOAHTCA mo dopMy.e:

1,2
Hew = koH, [1 + CA ]- (16)

Vi

rie Hy — Hanop, pa3BHBaeMbli HOBHIM HAaCOCOM NpH paGoTe Ha BoJe; ky— 6e3-
pa3MepHbli kO3 dUIMERT, NPHHUMAEMbI PaBHbIM e€RMHHIE IAS TIPYHTOBBIX Ha-
+COCOB BCex THHOB Kpome 20P-11 u 500-60.

Ias rpysToBbIX HacocoB tuma 20P-11 u 500-60 kosdpduuueut k, npuHumaercd
npu Qem < Qo ky=1,0,

= 1o 2 17
MoK Q> Q k=14 %alz g, an

rae Qo = 08Qcu.maxe; Qcm.make — MAKCHMaJbHBIH PacxoX HOBOrO TPYHTOBOrO Ha-
coca npu paboTe Ha THAPOCMECH;

Qevmaxe = Qpmake [1 — 1,65¢0]; (18)

Qs maxe — MAaKCHManbHBIE pacxon npr pabote Hacoca Ha BOAEe NPHHUMAETCH
paBHBIM

Ans Hacoca thna 20P-11 4800 3[4
ang Hacoca Tuma 500-60 10500 A3/u.

Ias npounx HacocOB Qg uake TPHHMMAETCA MO pabovHM XapaKTePHCTHKAM.
4.3. Ipu nepecuere paboyHX XapaKTEPHCTHK YACTHYHO HJAH TOJHOCTbIO H3-

HOILIEHHOT'O0 TPYHTOBOrO Hacoca B ¢opmyay (16) Bmecto Hj creiyeT mejicras-
JAThb

Hy s = Hp [1 — a,9¢5), (19)
a2 BMECTO Qp makc

Qs maxc u3 = Qs maxe [1 — a39¢5], (20)
13



rae a, u a; — onbiTHole Kodpduuuentsr (1aba. 7); g — Noasd neperRave HHOTQ Ha-
COCOM TpYyHTa OT OOHIEr0 HOPMATHBHOrO KOJAHYECTBA IPYHTa, ONpejensollero
Cpok cay:kObl pa6ouero Koneca

IIpumeuanna. 1. Koauuectso mne-
Ta6auya 7 ~ PEKAUEHHOrO HAacocOM TPYHTA, onpeieisioulee
cpoK cayk6ut (pecypc paboThr) pabouero xo-

Jdeca, PEKOMEHIyeTCs MNPHHUMATh 10 CTATH-

Ha};hg{}:g:aaﬂne a s CTHT-IeCKfIM JNAHHHM NIPOH3BOJACTBCHHLIX mnpel-
NPHATHI

2 TlpuBezesnnie GOPMYAB He PEKOMEH-

Mecuansiii . . 0,15 | 0,30 l IyeTcsl NPUMEHATL AJA pacuera paGoTul rpYH-

I'pasuiinsift | | 010 | 014 TOBEIX HACOCOB, PECTaBPHUPOBAHHEIX C [0~

MOIIBIO 3JEeKTPOCBADKH B NPOH3BOACTBEHHBIX
YCI0OBHAX

4.4. Tlepecuer ko3thGuUHEHTa TOJNIE3HOro HeRCTBUA TPYHTOBOTG Hacoca npn
pabote HAa ruapocMecH OCywIeCTBAseTCs 1O dopMyJe

Newm = Mg (1 — 0,33¢), (21

rie Tew— K. I 1. IPYHTOBOrO Hacoca NHpH paboTe Ha THAPOCMECH KOHCHCTEH-
UHH Co; Ms —K 1N. I TPYHTOBOrO Hacoca nmpu pa6ote Ha BoAe (MPHHHMAaETCR
N0 COOTBETCTBYIOUIEH XapaKTePHCTHKE Haceca B <«AunfGoMe 0GOpPYAOBaHHSA ANS
FHAPOMEXaHH3aUHHY).

45 TIlepecuer MOIIHOCTH Ha Bady MpH pafoTe Ha IHAPOCMECH BHITOJHAETCSA
no thopvye

Hew 7 -
New = N Hy nen’ (22)

rae Ny u Ny — MOIHOCTb TFPYHTOBOTO Hacoca Ha Baly npn pabote Ha BOjE
M Ha THAPOCMECH.

[Tpumevanue K.mA aas u3HOWIEHHOro Hacoca NpHHHMAET-
¢fl KaK A5 HOBOrO Hacoca no dopmyae (21).

5. ONNPEJENEHUE HAUBBIFONHEHIUErO PEXXHMA PABOTHI
FUAPOTPAHCNIOPTHOR CHUCTEMbBI

A. Pacuer HauBbiroAHeillero pexkxuMa paGoTH THAPOTPAHCHOPTHOR CHCTEMH
no paGoyHM XapakTepHCTHKaM Hacoca M TpySonposona

5.1. Pacuetom coBMecTHOH pa6oThl TPYHTOGBOIO Hacoca ¥ TpyGonposoaa:
ONpeneNsioTCss 3HEepPreéTHYeCKH HaWBHIrOJHEfillMe ANsE JZaHHOH THIAPOTPAHCHOPT-
HOM CHCTEMBl KOHCHCTEHIHH H PpacXOoXH THAPOCMECH, T. €. TaKHe, IpH KOTOPHIX
3aTpaTel HEPTMH Ha TPaHCIOPTHPOBaHHME eJWHMIEI OObeMa rpyHTa (yldejarHHE
saTpaTh >Heprud) Oyayt HauMeHbWIHMH. OAHOBpPeMEHHO MAOJKHO ObITh BHIEP-
JKaHO YCJAOBHe YCTOHYMBOA pabOTH cHCTeMbl Ge3 OMacHOCTH 3aKymopKH TpyGo-
NpoBoja.

TMlpuMeuanue B paieHeilleM, mox CJI0BOM <«HAHBLITOAHER-
muiy caeAyeT NOHHMATh <«3HEPreTHUeCKM HAWBBIFOAHEHIIHMA».

52. CoBmecTHass pafora TPYHTOBOTO Hacoca H TPyOONPOBORA BO3MOXKHA IpH
pexuMax, Korja Hx pacxofHo-nanopune (Q— H) XxapaxkTepHCTHKH nepecexa-
1ot1es (pue. 6).

NMpumeuganua. 1. Tlepecuer (Q—H) XapaKTePUCTHKH
TPYHTOBOI'O Hacoca C BOAB! Ha.ruiApocMechb BbIMOJAHAETCS 1O dopmy-
JaMm pazjena 4.

2 (Q— H) xapaxrepucTika 1pyfonpoBsoia Ha BOie W THAPO-
cMecH CTPOMTCA AJst NPHHATHIX IHaMeTpa M JJUHBEI TpyGonpomona
C YYETOM Treoje3HuecKoro nogbeMa no dopmynam (1)—(15).

14



3. B xayecTBe pacyeTHOfi pexoMeHAYeTCAd NPHHHMATb XapaKTe-
PHUCTHKH CPEAHHE MEeXAY XapaKTepHCTHKAMH HOBOTO K H3HOINEHHOTO
HAaCOCOB.

53. Ilo toukam nepeceuenns (Q— H) xapaxTepHCTHK Hacoca H Tpy6onpo-
BOAA ONpedesioT pacXOMd, KOTOpPBIH MOMKET NojaTh Hacoc B JaHHEIN Tpylonpo-
BOJ, YJIOXKEHHBIE 10 NPOEKTHPyeMofi Tpacce, InpuH TOA HAM HHOE KOHCHCTEHUHH
ruapocMecH  KoHcucTeHUHs! THAPOCMECH, onmpeAeaseMas TOYKOM KacaHuA
(Q— H) xapaxrtepuctuk (Touka e ua puc. 6), sBIfeTCA NpPEAenbHON, TNPH XO-

Puc. 6. PacxoHo-HanmopHble XapakTePUCTHKH Hacoca H TpyGompoBoja.

TOpPOIT BO3MOXKHA paboTa TPYHTOBOrO Hacoca B JAaHHHIX YCAOBHAX THApPABJAHYE-
CKOFo TpaHCIopTa (JeBee TOYKH € Bce PeXHMH pafOTH! Hacoca HeycTOHYHMBHI).

5.4. Hauypnironyeiiias KOHCHCTEHUHA BRIYHCISETCA TaK:

a) 419 KaxJAOfl TOUYKH IIepeceyeHMsi PACXOAHO-HANODHBIX XapaKTEeDHCTHK Ha-
coca MU TPYGONpoBOAa HAXOINATCA PACXOAB THAPOCMECH I NPHHATHX BEJHUHH
KOHCHCTEHIHH Co (pHC. 6);

6)Ana KaxAOfi TOYKH NepeceyeHHsi PAcXOJHO-HANOPHBIX XaPaKTePHCTHK Ha-
coca y TpybonpoBoda N0 PacXOMHO-MOMIHOCTHRIM XapakTEepHCTHKAM Onpelenser-
¢l MOIHOCTE Ney ANA NPUHATHIX BEJHYHH KOHCHCTEHHMEA co (pHC. 6);

B) AJs HaiiieHHbX BeMHUHH Ncy B Qcm A NPHHATHIX BEJHUMH Cq BLIYACASAET-
Ci TIPOM3BOAMTEILHOCTL THAPOTPAHCHNOPTHON CHCTEMH no rpyHry Qt H yIends-
Hble 3aTpaThi SHePTHH Ecwm:

15



T= chcpi (23) Ecy = New/Qr (24)

raefep ——6pac1xonna;f KOHCHCTEHIHSA THAPOCMECH, ONpelenseMasi[B 3aBHCHMOCTH OT
¢, o 126,

I[Tpumevanune. 3asucumoctu Qo = f; (¢); New = f2(6); Qr =

(=f3(%0)) H Eqy=f,(co) nupencrabasiorcs B rpaduueckod ¢opme
puc. 7).

OIS o o s o e — — —*’NCH

b Esrun

i 4
(Co) aud (Corp Co
Puc. 7. I'pabuk 3aucuMoctd Qcy == f1 (€o); New = f2(co); Qr = f3(co);

cm = J4(Co)-

5.5. KoHCHCTEHUMS Co yapp, COOTBETCTBYIOWAS E¢y vy, ABAACTCS HAUBBITOAHE -
we#l IAA JaHHOH ruAPOTPaHCNOPTHOM cucTeMbl. Ilpn oTcyTeTBuM MHHMMyMa
Ecy = f4(co) pacueTHoe 3HAYEHHE KOHCHCTEHUHMH Cg yayp MPUHHMAETCH H3 yCIO-
BUA yCTOM4YHBO# paboThl rMAPOTPAHCIOPTHOH CHCTEMbI:

Co nans = 0,8¢o.np,

TIe Cpp — KOHCHCTEHUHS, onpeleaseMast no Touke kacauus (Q — H) xapakrepu-
CTHK Hacoca M TpyGompoBoza.

Pacxoa
T ppymonere | onees P B
MM 06/ MUK
Mu 4 CeR
1000-80 2310 14000 3900 78 78 300
500-60 1330 8500 2370 62 68 500
20P-11 (300-40) 1230 4200 1170 52 57 495
3rm-2m 850 2160 600 30 65 735
3IM-1-350A 865 1900 527 61 69 740
910 1900 527 43 70 590
20T py -8 1360 5200 1450 63 70 500
16Ipy-8x 1030 2000 555 60 68 590
10T py-81 700 900 250 38 72 730
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56. Ilns NPUHATOTO 3HAYEHUH Cpyauyg M COOTBETCTBYIOWETO eMY Qoy mams
omnpeaeasieTcsl CTaTHYECKasds BbICOTA BCACBIBaHHS [y TPYHTOBOrO Hacoca:
Tem ,

Hge = (Hy + Hy) s — Hy + Hewser M, (25)

rie H. — reoxe3nyeckass BblCOTAa BCacbiBaHHd (PasHUL2 OTMETOK OCH HACOCa H

ypCBHA BoAbl), Hy — rayOMHA INOTPYXEHHS BCaChiBAIOWEIO HAKOHEYHHKA HOX

YpoBeHb BOAbI, M; oy pe — CYMMapHbI® [OTEPHM HArmopa MeCTHbleé M Ha TPeHHe
TIpH ABHMEHMH THADOCMECH BO BcachiBawlieM TpyGonposoje, 4

5.7. OpueHTHPOBOYHAA TIpefie]bHas CTaTHYECKas BbICOTa BCACHIBAHHMS Hpenp
BhlYHCHseTcA no (opmyae:

{
HBc.np =10 [1 —( n XQCM ) /3 ?M ]. M
B

rje n—uucao o0060poTOB paboyero Koaeca 3eMAecoca of/Muu;, x— ,KaBHTa-
IMOHHAA® OLICTPOXOLHOCTH Hacoca. [last rpyHTOBBIX HACOCOB COBPEMEHHOH KOH~-
CTPYKIHH * MOXHO ONpefeiuTh 1o popmyie

4400

(26)

%= 27)
715 Ty (
('"*1;- 4 0,2m2)
Dy

m= = (28)

3 QCM

n
rae D, — exonHo#t nuamerp paGouero koneca, #; Qcy —PacXoln THIPOCMECH,

M3 MUH.
[pu Hge > Hpe.np HEOGXOAMMO H3MEHHTH YCAOBHS BCACHIBAHMSI HAH YMEHb-
ITHTb PACYETHYIO BEJHUYHUHY Cp.

Bb. ¥YnpoiuueHnblit pacueT HauBhHIrOAHeHero pexuma paGoThl rUAPOTPAHCMOPTHOM
CHCTEMBl MO HACMOPTHbIM (TaGAHYHBIM) AaHHBIM TPYHTOBOro Hacoca

5.8 Jlaa BpeMeHHbIX TPyGONPOBOLOB, NPOKJAaLbIBAeMbIX Ha HNEpHOA CTPOH-
TEeJIbHOFO CE30Ha, H JJA KOPOTKHMX MAarucrpanbHblX TPYOONPOBOJOB ONpejeneHHe
pexxuma paboTel 'HAPOTPAHCHOPTHON CHCTEMbl paspeliaeTcss BbIMOJAHATL YOpo-

ILEHHO C INOMOW(bI0 NACMOPTHHIX  (TAaGJWYHBIX) JaHHBIX TPYHTOBOTO Hacoca
(taba. 8).
Tabaruya 8
Romycru- ul;!::ﬁ%;;: MowmHocTb, Kam lluame’rpr:xu ;arpyﬁkoa.
Masi BBICO- MepHhl PekoMeHaAyeMbIit THI
T4 BCACHI- | KDY bIX 9/1eKTPOABUraTE S
BaHuA, M | BKAIOYEHHH 97eKTPO- BCACHIBAIO-
BOL. CT. rpyHTa, Ha saay | pjonratens mero | HamopHoro
»u
5,0 350 4300 4400 JATT 260/99-20 854 672
4,8 350 2200 2440 CM 3000-500 600 600
5,0 220 1150 1250 CIH 16-41-12 500 500
5,2 190 520 630 AK-13-62-8 350 300
4,5 210 520 630 AK-13-62-8 350 350
5,5 210 375 500 AK-13-62-10 350 350
7.5 300 1450 1600 CIH3-16-51-12 500 450
7,2 230 600 636 AKr-14-46-10 400 350
7,6 150 150 200 l AK-112-8 250 200
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5.9 Jluamerp CTangapTHoro TPyOOnpoBOda, B KOTOPOM JBHMKEHHe THIPO-
cMecu JOMKHO OCYIIECTBAAThEs B PeXKHMe CKODOCTel, 6JM3KHX K KDHTHUe-
CKHM, olipenensieTcs no dopmyie

p=2)/ Qema, (20)

TUxp

rie Qg nacn— nacnoprumil (TaGaHYHBIA) pacXoxl no BOAE BHOPAHHOTO TPYHTO-
BOr0 HACOCa; Uxp — KPHUTHYECKAS CKODOCTb, BBIUMCAEHHasA no dopmyre (1).

510. Bennunna nopmatupHoit no EPEP KOHCHCTeHNHM npH pacuete KPHTH-
yecxolt ckopocTH 1o (opMmyse (1) NPUHAMAETCA B 3aBHCHMOCTH OT TPYNnbl I'PYH-
ta no EPEP (upu nopucroctu 35%) cormacio raba. 9.

Tabauua 9 [IpusMeuanug.
1. Onpenenenue auamMerpa
. Tpy6ompoBoaa  NPOU3BO-
rggﬂ‘:;o Hanuenooanme rpyata oo T:X ¢ IHTC  mOA60POM ¢ TIO-
EPEP : EPEP Momplo  dopmya (1) wu
(29) nam 1no HOMOrpaM-

I IMecok nbLieBaTHIA 1:7 | 0,088 ve (puc 8).
1§ Mecox meaxnit u cpeanni| 1:9 | 0,068 2. Ilpy  HecoBmaje-
133 [Mecox kpymHuiid 1:1110,056| wnuu BourcHeHHOrO aHa-
IAY Tlecok rpaBeamcTblii 1:14] 0,044 MeTpa Tpy6omposoia co
\Y% I'pysT rpaBuiinbiit 1:18 1 0,035}] crammaprHbIM caenyer
Vi I'pyHT rpasuiino-rajneuHu- NpUHHMATL  GaMXaduInil
KOBBIH 1:22 | 0,028 cTaHIapTHHL auaMerp

10 COPTaMeHTy Tpyo.

5.11. OpHeHTHPOBOYHO JAHAMETP TPYGOMPOBOAA MOKHO ONPEAEJHTP B 3aBH-
CAMOCTH OT HCHO/b3yeMOro 0GOpPYROBAaHH H HAMMCHOBAaHHA TPAHCHOPTHPYEMOILG
rpysra no XaudamM Taba. 10.

Tabauya 10

Kateropus rpysta
no EPEP
Tun rpysrosoro

Hacoca LiL | 1V, V, VI

JuameTp TpyGonpoBOna, MM

1000-80 1000 900
500-60 700 600
90P-11 (300-40) 600 500
3T M-1-350A 400 350
8Tp-8 300 9250
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NPHIIO)KEHHS

IPHJIOKEHHE 1

OBOCHOBAHHE METOJAHKH THIAPABJIHUYECKOTO PACYETA
THAPOTPAHCNIOPTHbLIX CHCTEM, MNOJAIOWIHX TFPYHTOBBLIE CMECH

B ocHoBY METOJMKM pacueTa YIRIbHHIX IIOTEPb HANOpa MNPH IBUXKEHUH
THIpPOCMECH B HAMOPHBIX TPpyGonpoBoZax MOJMOXKeHa Hanbogee pacnpocTpaHeHHas
cpeln HccjleiopaTenel AByXujaeHHAs GopMydaa

o = Iy + AL (30)

rie I, — yneabHbie NOTEPH HAaMOpa NpH IBHKEHUH rurpocMmecH, [y — 1O xe
DpY JABUMEHHU BOJABI; A — ZOMOJRMTENbHbIE YAENAbHbIE NOTEPH, BbI3BAHHLIEC Ha-
JHYHEM B TMOTOKE TBEPABIX YaCTHIL
Kak noka3niBaloT OnbITHblE MAaTepHa:bl, B AMANa3oHe CKOPOCTEH OT ¥ = Uyp
10 v = (2 3)vg BeanynHa A/ 06paTHO. NMPONOPUHOHAAbHAZ MNEPBOH CTElEHHU
CKOPOCTH M €€ MOXHO 3alHucaTh B BHIe!
B

M=, 31y

rie B —napaMerp, He 3aBHCHLIMH OT CKOPOCTH H ABIfioWHficH (dyHKUHe[i pas-
JHYHBIX XapaKTepHUCTHK THAPOCMECH, a Tak:Ke ee KHIKOH H TBepio# (OCTaB-
JISTIOLIHX.

YuntbiBasi, uto [z Haxoautcs, NPHOJIU3UTENBHO, B TIPAMOH 3aBHCHMOCTH OT
v?, ¢dopmyay (30) »o0¥XKHO NpPeACTABHTH B BHIE:

Jey = Av2 -+ -5;. (32)

CrpykTypa dopmyan (32) npeaonpeienser HainyhHe Ha H3OKOHCHCTEHTHOI
kpupoit Ioy=[(V) Tcukd, B KOTOPOH [cm — MHHHMANBHO, YTO HOATBEPIKAAETCH H
IAHHBIMH OTEYECTBEHHLIX H 3apyGeXKHbIX HCCAe10BaHH{I THAPOTPAHCIONTA TNeC-
YaHBX # FpaBHiHbIX IPYHTOB. CKOPOCTL Up, COOTBETCTBYIONIAS MHHHUMYMY XPHBOI
Ion=f(v), onpenensierca no dopmyne

s —
vy = 1/ .Q%_. (33)

C yuerom (33) dopmysy (32) MOXKHO 3amucaTh B BHIE:
3
T = Iy [1 42 (”Tf) ] (34

dopmyna (34) Onia pexoMeHloBaHa B «VYkKa3aHuax» 1967 r. B KauecTse
pacueTHoli IJ1d ONpelejJeHHA YIAeIbHBIX TOTEPh HAaNopa HAa TpPeHHE MpPH JABHKE-
HHH THAPOCMECH IO HANOPHBIM TPYGONpPOBOIAM.

B ofmeM cayuae CKOpOCTb Up He COBHajaeTr ¢ KPHUTHYECKOH CKOPOCTbIO Uxp,
NPH KOTOPOil HauYHHAETCH OcCa)KJeHWe YacTHIl TPYHTAa WAM MaTepHasia B HMXK-
Helil yacTH TPyOGhl, OAHAKO, ¢ AOCTATOYHOH TOYHOCTBIO XISl MPAKTHKH MOXHO CUH-
TaTb, YTO MHUHHMAJbHBIE ViejbHHeE [OTEDH HANOpa OTBEYAIOT KPHTHYECKOMY pe-
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KHMMY TPAaHCIOPTHPOBAHHSA, TaK KAK BeJHUHHbi [xp Y [ypw OTAHYAIOTCS HE3HAUH-
TenbHo [lostomy B  Hacrosimeir WHcIpykuMm B KayecTse pacyeTHoH MpH-
usita ¢Qopmyaa, wmMewowas CcIpykrypy dopmyan (30). Benrnunna Alkp O6biia
onpelelneHa Ha OCHOBaHHH OINBTHBIX HAHHBIX, KOTOPHIMH aBTODPH pachmojara.’n
ellle OPH COCTABMeHHMH <«YKasaHu#i» 1967 r, a Takke Ha OCHOBe MIOINOJHHTElb-
HblX JAHHBIX, MOJYYEHHBIX HA DA3JIHUHBIX 3KCNIEPHMEHTAJBHBIX YCTAHOBKAX B Te-
yende 1967—1969 rr

Oxonuarenbsass GopMyla LIst pacuera YAe/TbHeIX NOTEPb HANopa IPH THA-
PABJAHYECKOM TPAHCNOPTE MNEeCYAHBIX K TPABHHHBLIX [PYHTOB B TOPH3OHTAIBHBIX
Tpybonposoiax NoJaydeHa B CJAeAYIOIEM BHIE:

2 —3,— Q
Tow = Agnioe — 3377 5 o2 SN XD (35)
™ BQgD 1/-0 QCM

B Hacrosimeit HHCTpYKUHHM PpaccMOTPeHbl JB€ XapakTepHbie TPYNNbl TPYH-
TOB, DPas3JUYAONIHXCSt [0 CBOEMY TpaHYJOMETPHYECKOMY COCTABY, Tax Has3blBae-
Mbie <OIHOMOJ&JbHBIE» W «ABYXMOJAJbHEIE» FPYHTHI 3HAfA 3aKOHOMEpPHOCTH pac-
npefesiedns QpakiHA B COCTaBe, MOMHO MOJYYHTh (puU3HUeCKH OGOCHOBAHHBIH ma-
paMeTp Pa3sHO3EPHHCTOCTH FPYHTa o6Geux rpynm.

HccrenoBanua ABHXKEHHA YHCTOH BOAB B CTAaJbHBIX TPy6oONnpoBoAaxX, Mo KO-
TOPbIM TPaHCHOPTHPOBAJCH TPYHT, TOKasadH, 4TO I'HAPABINYECKHE CONPOTHUBJE-
HUA B TaKUX Tpy6ax BC/AEACTBHE UITHOOBKH HMX BHYTPEHHeH NOBePXHOCTH YacTH-
#aMy r©pyHra, OJM3AH K CONPOTHBJEGHUSIM B THADABJAMYECKH TIJAaJKHX TpyGax.
OnHako 370 cnpaBefJHBO JHLIL AN TPYGONPOBONOB, cOGPAHHBIX U3 HOBBLIX CTalb-
HbIX Tpy6. Ecim [as r4ApaBIHYecKOro TPAHCIOPTA HCMOJAb3YIOTCH CTa/bHBHIE
TpyOBl, 3KCNIYaTHPOBABIIMECS paHee Ha BOAONPOBOAHBIX MArHCTPasaX, HIH
Ipy6nl ¢ KOPPOLHPOBAHHON INOBEPXHOCTBIO CTEHOK, TO NPl THAPABIHYECKOM
TpaHcnopre 3TH TPYGH He OTUWIHGDOBBHIBAIOTCH X0 THAPABAMYECKH IVIAJKHX, M
NpPH ABHKEHHH B HHX YHCTOH BOIABI HX CIeAYyeT DPACCUHMTHLIBATH KaK LIEPOXOBAThHIE
Tpy6ul. [lostomy B WMHCTpYKUHM TNpHBefeHH pPeKOMEHIANHH IO OMpelefeHHIo
K03 (PULHEHT2 CONPOTHUBNICHHS Ap IJS THAPABJHYECKH [A&AKHX H IIEPOXOBATHIX
Tpyo.

B pesyaprate o6paboTKH HMeEWIUUXCS MaTEPHASOB N0 THAPABIHYECKOMY
TPAHCIOPTY MecuaHbX M TPABHHHEIX TPYHTOB mnoJydYeHa GOpMylia IJas pacyera
BLICOTHl CJIOSI OTJIOMEHHH B TOPH3OHTAJbHOM TPYOONPOBOAE NMPH PAcXOie rHIAPO-
cMecH MeHblIe KPHTHYeCKOro.

Ilnsa ofocHoBaHMS METOMHKH pacyeTa ObIM HCOJb30BaHbLl MaTepHanbl Ja-
GOpaTOPHBIX M NPOH3BOJACTBEHHBIX HCCAETOBAHHA TO THADPABJIHYECKOMY TpaHC-
fIOPTY TPYHTOB, NPOBEIEHHBIX pPA3JMMYHBIMH opraHusapusvmu (rabn 11). Kpone
Toro MemoJab3oBaHnl Aanrele BHUUTC, HUHKenesoberona u ap.

B ocHOBY pacuera THIPaB/IHYECKHX CHCTEM MOJOXKEHBl YCIAOBHS COBMECTHOM
paboTel [PYHTOBOrO Hacoca H TpybompoBoga, mo3ToMy B Hacrosmeit Hucrpvk-
IIHH TpHBeZeHa MeTOAMKa, COMMIaCHO KOTOpO#l TNoJydeHHBle Ha BojAe paBouHe
XapaKTePHCTHKY TPYHTOBBIX HAacOCOB IIEPECYHTBHIBAIOTCH HA THApPOCMech pasfnd-
HOIl KOHCHCTEHIHH ¢ yueTom abpa3HBHOTO H3HOCA MPOTOYHOM YACTH HACOCa

Ha ocHoBanuum pasmanunii THADOAXHAMUYECKHX U KABHTALHOHHBIX Xapakre-
PHCTHK TPYHTOBBIX HAcCOCOB, MOXKHO IMNOCHeAHHE pa3lieJuTb Ha [ABE TpPVYINL"

a) Hacocw, OpH paGoTe KOTOPHIX VBEIHYCHHE KOHCHCTEHUHHM THAPOCMECH BO
BCcex pexuMax (KpoMe cpbiBHOH KasuTauud npH Quaxc, puc 9,a@) conpopoxkpaer-

¢sl MOBBILIEHHEM HAICPa;

6) nacocer tuna 20P-11 u 500-60, npu paboTe KOTOPBIX YBRJAHYEHHE KOHCH-
CTEHLUHH THAPOCMECH BEHI3bIBAET TMOBBILIEHHE HAMoOpa JHIIb X0 ONpPEIeJeHHOro
pacxoga Qump Tlpu pacxospax, mpespimaiomux Qpp (puc. 9,6), yBesqvueHHe KOH-
CHCTEHIIHY THAPOCMECH MNPUBOAUT K CHHXEHHIO Harmopa.
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Tabauya 11"

HaumeHosanne Mecto nposegenns Aunametp Bpems npose-
OPraHHN3aLIH HCCAeR0BAHMN Tpy6onpo- | HMccrenopanibiu rpyut | neHus uccaexo-
BO.1a, MM BaHHH, IT,
BHUUI 3xcnepUMeHTa bHAA I'paBenucToiii necox
ycraHoBKa B JlenuH- 250 W rpaBuiHbI 19501953
rpaje IPYHT
BHUUNT JKcnepuMeHTalbHas [paBuiino-ra’eunn-
ycraHoBka B Munre- 355 KOBLIi TDYHT H
gaype rpdBeNUCTHH Ile-
CoK 1951—1953
MHUCH u JKcnepuMeHTalbHad 250 | |Meakuit H KPYNHbIHA
Tpect ,Tu-| ycraHoBka B dMu- 300 } necok, rpaeufinbia| 1935—1938
JpoMexaHH-| TpoBe 350 TPYHT
3apus* DKCnepHMeHTaNbHAA 407 Kpynupiil necox,
MunsHepro| ycraHoBxa B Boaro- 514 } rpapuino-raaed- | 1965—1966
CCcCp rpaxe HHKOBBII TpyHT
3KcnepuMeHTalbHas 104 |
Uncruryr ycraHoBka B Kuese 206 } Meaxnii necok 1960—1965 |
I'mapomexa-|[TpousBoacTBeHnas 308
HHKH AH ycTanoska Ha Ka- 614
YyCCP xo0Bckoii 11 Kpewven- 800 } Meaxuit necox 1955—1958
gyyrckod '3C
JKcnepUMeHTaJbHas Ile6enucToiii
MHWCH u  |ycranoska B Joneuke| 358 FPYHT, Kpyn- 1968—1969
YxpHUHU- HOCTBIO 30 50 MM
FHIPOYTOb Hec'iamlcnluﬁ 34
TJAHHACTHIA Caa-
HEll KPYMHOCTD JIO
100 am

B wnacroamein Hucrpyxuuy npHBeleH MeToj nepecueTa pacXOLHO-Hamop-
HbHIX XapaKTePHCTHK IJas OGeHx yKasaHHBIX Ipynn HacocoB. [lepecuer paGounx.

Q) 5)
H Hl ==
Boda {
)
Cy ¢ C
:3 ;2 '1 { Cj C2 Cy
1 : : ]
g )
Py ooy
b b
| 1t { |
Lo |
e | L | L
Qrmane e @np  @maxc ]
Puc. 9

) PacXOAHO-HAMOPHBIE XAPAKTEPHCTHKH HAECOCOB; 6)00pacxoxuo-uanopﬂue XaPAKTE PHCTHKH
Hacocos 20P-11 1 500-60.

“3DAKTEPHCTHK TPYHTOBHIX HAcOCOB NPH THAPOaGpasuBHOM H3HOCE NAETCS B 32~
BUCUMOCTH OT KOJH4HECTBA, nponymeﬂuoro 4yepe3 HAacoc rpydHTa B JHOJASAX OT HODP-~
MaTHBHOTO KOJHYECTBa, ONpeAeasiOiiero NOJHbIH (IpedesibHBIH) H3HOC pa6o-
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gero KoJeca. DopMyaR nepecyeTa pacXoAHO-HANOPHBIX AapaKTepHCTHK TPYHTO-
BBIX H2COCOB NOJNYYEHH Ha OCHOBe OOOGINeHHS 3KCNEePUMEeHTAJNbHBIX H TPOH3BOJK-
CTBEHHBIX MaTepua’os 1o Hacocam Ttuma 12p-7, 3IM-1-350A, 10Tpy-8T, 20P-11
(300-40) u 500-60.

YcroityunBas paboTa IpyHTOBOTO Hacoca HJAas 3alaHHbIX YCJAOBHil T'HMADaBJH-
4eCKOro TPaHCHOPTA BO3MOXKHA, KOTAa Ppacx0olHO-HANOpHbie XapaKTEePHCTHKH Ha-
coca H TpyGompoBoia TepeceKalTcd B OXHON Touke Touyka MepecedyeHHsl 3THX
XapaKTepHCTHK ONpeleifieT PacXof THAPOCMeCH WIH BOAbl, KOTOPBII MOXeET Mo-
JdaTh Hacoc B TPYGONPOBOX, YJAOXKEHHHI mo BoIGpaHHOf Tpacce B Muerpykuuu
nmpuBeleH METOH pacyeTa SHepreTHUYeCKH HaHBbITOAHefillero pexHMa paboTel Tui-
POTPAHCHOOPTHOH CHCTEMBI, MPH KOTOPOM 3aTpaThl SHEPTHH Ha TPAHCHOPTHPOBAHHE
eIMHUILI oO6bevMa TpyHTa (yAeibHhle 3arpaTel 3Heprul) HaHMenblune. Kak wus-
BECTHO, B CTOMMOCTb FHAPOTPAHCHOPTA BKJIOYAIOTCS H JpYyrHe 3aTpatH Ha
aMopTH3auuio 060pYdOBaHHA, olJaTy oOCaAyKHBalomero mepconana M xp Onunako
3TH 3aTpaThl OYAYT AJA XaHHON THIPOTPAHCIOPTHOI CHCTEMBI MNOCTOAHHLIMH, MO-
3TQMY B TPHBOLHMOM METOMe pacyeTa OHH He PACCMATPHBAKTCA YUYHTHIBAS, 4TO
[pY Mepekayke TIDYHTA [POHCXOXUT H3MEHeHHe pacXOJHO-HanepHoii XxapakTepH-
CTHKH TPYHTOBOTO HAacoca B KaueCTBE PaCYeTHOIl PeKOMEeHAyeTcd NPHHUMATh CPel-
HIOIO XaPAKTePHCTHKY MEXAY XapaKTepPHUCTHKAMH HOBOTO # H3HOILUEHHOIO HACO-
COB, 2 3areM ONpeJeNsl0T HAaHBBITOAHEfIHe JJIsi 3aJaHHBIX YCIOBHIl THIPaB-
JIMYECKOr0 TPAHCMOPTA PACXOfx THAPOCMECH H e¢ KOHCHCTEHIUHIO

B HHcTpykuun npuBeleH YNPOLISHHBI MeToJg pacuera FHAPOTPAHCHOPTHOH
CHCTEMb!, OCHOBAHHEI Ha MACAOPTHHIX (TaGJIHUHBIX) MAHHBIX TPYHTOBBIX HACOCOB.

TTPHJIOJKEHHE 2

Knaccudukanus KpynHoo6J10MOYHBIX H MECYAHBIX FPYHTOR
(no CHuII I1-B. 1-62)

HaumeHoBaune KPYNMHOOGJIOMOYHBIX PacnpeneseHHe 4aCTHI NO KPYMHOCTH

¥ MeCuaHblX CPYHTOB

OT BeCa CyXoro rpynra, %

Kpynsoo6iaoMOuHHE

I'pynt weberucTnilt (npu npeoGaana-
HHH OKaTAHHBIX YacTHU—TaleyHH-
KOBBI#)

I'pyst npecesunit (nmpu npeob.ana-
HH OKAaTaHHbIX 4acTHH—TpaBHil-
HBbli1)

[Tecuanwe
IMecok rpasenucTbill

IMecox kpynHwiii
Tlecok cpenmeit kpynHoctH
[Mecox Mmenxwuii

ITecox nbineBaThit

Bec uactuu xpynaee 10 au
cocrasasieT Gonee 50%

Bec uacTHu KpynHee 2 MM
coctapasger Goaee 50%

Bec vactun kpynuee 2 MM
cocTasaseT Gojaee 25%
Bec uacruy kpynaee 0,5 wat
coctaBasger Goaee 50%
Bec yactuu kpynuee 0,256 mmu
coctaBasgeT Gonee 50%

Bec uvactuu xpymnxee 0,10 aae
coctaBaser 6onee 75%
Bec yactun kpynuee 0,10 mu

cocTaBaseT MeHee 75%

na puMeyvyanue, Oas YCTaHOBAeHHS HAUMEHOBAH!UA NOCICAOBATRJALHO CYMMHDYIOTCH npo-
UEHTH CONEePKAHHA YACTHIL MCCJAelyeMOro I1pyHTa, cHavana xpyrnHee 10 s, 3aTeM KpynHee 2 MM,
nanee kpynHee 0,5 mx u T. 2. HaumeHosaHHe TPyHTa NPHHUMAETCH NO nepBoMy )10BJAeTSOpHOLLL-
MY [OKA3aTeAl0 B NOPHAKE PACMOAOmEeHMS HaUMEHOBAaHHH B Tabiuue,

22



NPHIOKEHHE 3
3HaueHusi cl2; cl6; 23

] @ el? 010’6 %3 ¢ el? clf /3
0,01 | 0,0040 0,463 0,0465 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 0,14 | 0,0945 0,721 0,2700
0,05 | 0,0276 0,606 0,1355 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 017 | 01190 0,745 0,3070
0,08 | 0,0479 0,656 0,1860 0,18 | 01281 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 0,20 0,1450 0,765 0,3420

TIPHJIO)KEHHE 4
NPUMEPBHI PACYETA

NMpumep 1. Pacuer HaupbiroJHeifiero pexxkuma paGoTsl rMAPOTPAHCIOPTHOM
CHCTeMbl N0 paboynM XapaKTePHCTHKAM TPYHTOBOro Hacoca M TpyGonpoBona
PaspaboraTe u mnepekauaTb MeJKkHii necox 3emcHapsfoM 300-40 ¢ TpyHTO-

sEIM Hacocom 20P-11 Ha pacerosnme 1500 ¢ reogesnueckum moAbeMoM 10 .
I'paHy:10MeTpHYECKH COCTAB MEJIKOTO Tecka npuBefed B tabn 12

Tabaruya 12
i PasMep dpakumii, Mu | > 050 | 050—0.25 | 025 —0,10 | 0.10 — 0,05
! Conepxanue, % [ 05 g | 700 | 17.7

Onpegenenne XxapakTepuCTHK rpyuta. 1. CTposatcs KpuBasi rpaHyJioMeTpHYe-
CKOro cocraBa H rucrorpamma (puc. 10). C nomomupio rHCTOrpaMMbl yCTaHaBJH-
BaeTcd, 4TO paccMaTpuBaeMul rpyHt (Meakuit mecok no CHull II-B 1-62) otHo-
CcUTCH K Tpynne OZHOMOJAJAbHBIX rpyHToB, [lo TpyAHOocTH paspaboTku —
rpyHt Il kateropuu

2. [To xpuBOH rpaHYJIOMETPHYECKOrO COCTaBa ONpEReNfITCH ~ NOKA3aTeaH
<octaBa d 19 = 0,075 smnx U dyy = 0,27 M.

3. INoacuuTbHIBAIOTCSE:

3-0,075
KO3(QQHUUHEHT PA3HO3EPHUCTOCTH ;= 097 = 0,83;

CpelHEeB3BelIeHHAA KPYHAHOCTh TpyHTa dy = %(—) (1,075.17-7 + 0,175-70 4-
+0,375-11,8 4 0,50-0,50) = 0,18 m;
CpelHeB3BelmeHH ! Ko3punuent Wy = T(IY) [0,02 17,7 + 0,2 7040,4-11,8+
+ 0,8-0,5] = 0,20.
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flepecyer pacxoAHO-HANOPHOH XapaKTEPHCTUKH HOBOIFO TIPYHTOBOIO+
Hacoca tuma 20P-11 1. Boiuncienne xospduunenta £, MaKcUMadbHO BO3MOX-
ublil pacxox Hacoca npu pab6oTe Ha Boje paBeH Qg yake = 4800 m3[4. Pesyabra-
Tol BLIYHCAEHHA Qey yaxe H Qo L0 dopmyae (18) npu pasauyHblx ¢p CBefleHbl

B Taba. 13.
%
90 -’/
Ji i
1 1
80 4
/1
|
70 \\ ]
NN !
60 N ; .
JRRH
50 R \\\|l
N
!
40 \ N \
QQ\\ }
z N
30 Y N
AN
20 S N
PRI ENNNN; 2757
WAINNN\ g7
0 L /\ \\\/Q/ L ~ 4
> 0L O [} S
2’ 33‘:3“ % g\ﬁa d,pm‘:

Puc. 10. Kpupas rpanysoMeTpuueckoro
COCTaBa M FHCTOrpaMMa Qpaxuuit oZHOMO-
IAJIbHOTO TPYHTa.

Tabauya 13
X Qo yaxe |, wrw
0,05 4400 3520
0.10 4000 3200
0,12 3840 3070
0,15 3600 2880
0,20 3200 2560

PesyapTaThl BRMHCAEHHS Ry
no dopmyae (17) nas pasany-
HbiX (cm H TNPHHATHX BelH-
YHH Cp CBeJeHH B Taba 14

2 Bruncaenne Hahiopa npw
pabore HOBOTO Hacoca Ha THA-
pOCMecH Npou3BOLUTCA 1o dop-
myie (16) mpu pasamydbix Qem
H NPHHATHIX BeJHUYHH Co. Bean-
ydga Hamopa npu padoTe HOBO-
ro Hacoca Ha Bolle Hp Ias pas-
anugbx Qem ompenenena me pa-
Gouell XapaxkTepHCTHKe, NpHBe-
IeHHoit B «AanbGome oGopyaosa-
HHSl AAS  THAPOMEXaHH3AUHH».
PesyasTaThl BHIUACAEHHH cBeje-
HH B Taba. 15.

Mepecuer pacxoxHO-HANOP-
HOMW XapaKTEePHCTHAH NOJHOCTbIO
M3HOWEHHOr0 TPYHTOBOTO Haco-
ca tHna 20P-11 mnpousBomMTCS
AHAJIOTHYHO NepecyeTy XapakTe-
PHCTHK HOBOTO HAcoCa C y4eTom
dopmyar (20) npu g=10 wuxo-
3¢pdunnenrax a;=0,15u a2=0,30

24

Tabauua 14
Qens - B
2 ¢q=0,05 ¢o=0,10 =012 | =015 €=0,20
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, 0,910 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 0,515
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
2500 1,0 1,00 1,00 1,00 1,00



Tab6ruua 15

4 €o=0,05, €4=0,10, €o=0,12, €,=0,15, £,=0,20
\ 145006 1450 1450 PR PV g
Qow | Hy x| " VF e B T e V¥

ke 1 Hey Ry Hey ko Hey k Hey ky Heoy
4400| 50,5 {0,879 | 470 | — . —_ ! — 1 = -
42001 51,5 0,906 | 50,0 — — —_ — — — — —
4000 52,5 {0,931 | 52,0 ,0,758 | 45,5 — — — — —_ —_—
3800 53,0 {0,962 | 54,2 10,812 | 50,2| 0,710 44,5 — — — —
3600 54,0 10,987 | 56,5 {0875 | 54,0| 0,790 50,31 0,640| 426 — —
3500| 54,5 |1,00 | 58,5 10,910 | 56,5| 0,835 53,5| 0690 — [ — —_
3400] 55,0 {1,00 58,5 10,937 { 59,01 0,868! 56,1 0,730} 49,3| — —
3300| 55,5 [ 1,00 59,0 10,965 — 1 0910| 59,5 0,775 — —_ —
3200| 56,0 {1,00 — 11,00 64,0( 0,946| 62,5| 0837 57,0| 0,515 38,7
3000f 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 | 1,00 — 11,00 650 — — | 1,00 | 70,0} 0,800} 60,5
2600 57,5 | 1,00 _— 1,00 —_ —_ — | 1,00 | 71,5} 0970] 74,5
25001 58,0 |1,00 | 62,0 |1,00 | 66,51 1,00 | 69,0{ 1,00 | 71,5| 1,00 | 77,0
2100} 59,5 |1,00 — (1,00 — — — 11,00 | 73,04 1,00 _
2000} 60,0 {1,00 | 64,0 11,00 685| 1,00 | 71,0] 1,00 | 739| 1,00 | 79,5
17501 60,5 | 1,00 — 11,00 —_ — — 11,00 {7451 1,00 | 80,0
1600 60,7 {1,00 — [1,00 — — — 11,00 | 750! 1,00 —_
1500} 61,0 { 1,00 65,0 |1,00 67,71 1,00 | 72,0| 1,00 | 75,04 1,00 | 81,0
1000} 62,0 {1,00 | 66,0 11,00 71,01 1,00 | 73,0] 1,00 | 76,3| 1,00 | 82,0
500{ 63,0 |1,00 — 11,00 — — — 100|775} 1,00 | 83,

QB Maxc g3. = 4800 (1 - 0,3()" 15) = 3350 M3I’lt_

Pesyabratol ~BoiuMcACHHS Qe maxcus H Qo Mo dopuyaam (18) m (20) pas-
ARNYHBIX Co Aaubl B Taba. 16

PesyapTaThl BHIYHCJAEHHS Hamopa npu paGore

Tabauya 16
H3HOILIEHHOr0 HACOCA HA TWAPOECMECH AJS Pa3AHYHBIX

Qcx M MPUHATBHIX BEJHYMH Co CBeXeHm B Taba, 17 0
PacxoHO-HANOpHbIE XapPAKTEPHCTHKH HOBOMO K Co | MY Qu K7

MBHOLIEHHOI'0 HAcoca Ha THAPOCMECH AJS PasjIHYHEIX

£y npuBefeHH Ha puc. 1. Jas pacuera HaHBBHIrOA-

HeMlero pexnHmMa paGoThl THAPOTPAHCHOPTHOH CH- 0,05 3070 2460

CTeMBl AJif KaXJOr0 ¥3 NPHHSATHIX Co Gepercs pac- 0,10 2800 2240

XOJZHO-HANOPHAS XAapakTePUCTHKa HACoca, CPeiHAf 8{% gggg g(l)%g

’
MeXIy XapaKTePUCTHKAMH, COOTBETCTBYHOIUMWMH HO- .20 9950 1808

BOMY H H3HOUIEHHOMY HacocaM (puc. 12).

Onpenenenne nuamerpa TpyGonposona. duamerp TpySenpososa RpPHHHMAEM
paBubiM 600 mm corviacHo Ta6n 10 masa rpyura Il xareropmu, rpanemopruapyemore
HacocoM Ttuna 20P-11.

Pacuetr norepr Hanopa B Tpy6onposoae D =600 mm anuHo# 1500
npH TPAHCNOPTHPOBAHHM THAPOCMECH PA3JHIHOH KOHCHCTEHLHUH C reoae-
3nYecKHM mogbemMoMm 10 4. BeJHuuHbl KOHCHCTEHLIHW THEPOCMECH B pacuere
HPUHUMAIOTCS TakHe ¥Xe, Kak u paHee. ¢,=0,05; ¢,=0,010; ¢4==0,12; ¢y==0,15 u
€,=0,20. Pacuer KpuTHYeCKoi cKOpOCTH mpousBoxurcs no dopmyre (l); pacxox
CHAPOCMECH, COOTBETCTBYIOLe#t KpHUTHIEeCKOH CKOPOCTH, ompeleiaseTcd HO dop-
Mynae (2); yAeTbHsle MOTepH Hanopa BHUHCAMIOTCA no ¢opMmyae (5), AomoxHm-
TeJIbHBIE YICJIbHbIE NOTePH Hamopa — mo dopmyae (8), cyMMapHHe HOTEPH Hamo-
pa—no dopmyile (14) mpu xoaddunueure 3amaca k=1,15, Pesyantatn pacuera
cBeiend B Tabd. 18
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Pnc. 11. Pacxonno-HanopHble XapaKTePUCTHKY HOBOrO H M3HOIIEHHOTO T'PYHTO-
BbIX Hacocos 20P-11.
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Puc. 12. PacxozHo-Hanmopubie XapakTepHCTHKM rpyWToBOro Hacoca 20P-11
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Tabruya 17"

€=90,15; €y=0,10, —0,12, — -

o - 4;2 Loge | 1256 CCT,gIZ 621,2'15’ cg‘l—‘-‘(’.m;
3 —= =1, B el 1 0 [ - ‘
xg/ﬁ Hy s Ve 1,142 +ﬁ_1,18 1+7\_'17—1'23 1+VO§=1’324

B |Heu H3 | &, HCM-Ha P Hoypous k, Hoy s kq ch'm
3070 | 478 (0879 (447 | — | _— | | — | — | — | —
3000|480 10894 (456 | — | — | — | — | —| — | — | =
BOI8E | — | — Jorsslazs | — | — | — | — | — | —
25201495 | — | — | — | — [0787)455 |0633 382 | — | —
495 10986 | 520 {0,875/ 49,5 |0,799| 46)6 [0653] 396 | — | —
24000 498 {100 | — | — | = "2 = o720} 440 | — | —
22501 502 1100 | — 100|572 { — | — | — | — | 0505/ 336
2200( 50,4 1,00 | — — | — { — ] — 10866[ 54,0 | 0,555 37,1
20001 51,0 1,00 | 542 {1,00 | 584 (1,00 | 60,0 |1,00 | 629 | 0,760 51,4
1800 515 (1,00 [ — | — | — (1,00 [ — | — | — | 100 | 680
1500 | 51,8 1,00 | 550 [1,00 | 49,1 [1,00 | 61,2 [1,00 | 637 | 1,00 | 688
1000} 52,8 11,00 | 56,0 |1,00 | 60,0 (1,00 | 62,2 {1,00 | 650 | 1,00 | 69,3
5000535 — | — | =1 2 |'"—=] — |1,00]658 | 1,00 {708
Tabruya 18
pr Q!xp' e Qe YaeabHble noTepH X
Hieex wly »ye 100 7, | 100 ar | 1007,
00:0,05
3,20 3250
2,48 9500 | 095 | 063 | 1,58 40,8
2,77 2800 | 095 | 056 | 1,51 39,4
2,93 3000 | 095 | 052 | 147 38,8
3,15 3200 | 095 | 049 | 1,44 38,1
347 3500 | L1l | 045 | 1,56 40,3
3,65 3700 | 123 | 043 | 1,66 42,3
3,83 3000 | 1,34 ' 041 | 175 43,8
00=0,10
3,64 3250
2,65 2700 122 | 032 { 204 50,2
2,93 3000 122 | 074 | 1,9 48,7
3,85 3400 | 122 | 065 | 187 47,1
3,65 3700 123 | 060 | 1,83 46,2
00—0,12
3,76 3800 |
2,48 2500 1,29 { 1,06 | 235 56,3
2,93 3000 129 | 089 | 218 53,2
3,65 3700 | 1,29 | 072 | 201 50,0
3,93 2000 | 1,40 | 067 | 2,01 51,0
Coz 0,15
4,00 4050
2,96 3000 145 | 1,08 | 253 60,5
3,42 3500 | 146 | 092 | 237 57,2
3,77 3800 145 | 085 | 230 56,0
4,05 4100 150 | 079 | 229 58,8




Pacxoiu0-HANOPHAs XapaKTePUCTHKa TPYGONpPOBOAA HAHeceda NPH DPANTHUAKLIX Co

Ha puc. 12

Pacuer onTHMaibHOrO pexknma paboTol ruaporpascnoprHoft cucrembl. 1, Ile
TOYKaM TepeceyeHssl DPACXOLHO-HANMOPHBIX XapaKTePHCTHK TPYHTOBOIO HAcoca H
TpyGoNpoBOAa ONPefessiOTCS PACYETHBIE PAcXold M HANOP upd Tepekayke THAPO-
<MecH Pa3jHYHOM KOHCHCTeHuuH (TabJa. 19).

2) OmpeneneHue yaenbHBIX 3aTpaT 3HEPrHI Ha mnepe-

Tab6auya 19  xauxy rugpocmecH Ecw, x87/M3.

i Onsi pacucra Beauumnel Eem TIpefBapHrebHO onpe-

’ H Q AeqSIOTCA. K.M J. TPYHTOBOrO Hacoca npu paGore Ha
Co ™ o THApocMecH no ¢dopmyae (21). MoumHocTs Ha BaJy Hacoca

npu paGoTe Ha ruapocMecd — mo ¢opmyae (22), pacxox-
005 {440 | 3880 Hasl KOHCHCTEHUHS TCHAPOCMECH — 10 JaHHBIM Ta6a. |,
010 |47 ‘3250 NPOU3BOAUTENLHOCT,  THADPOTPAHCIODTHOM  CHCTEMH NO
0’12 54'0 9850 rpyHTy — o dopMyae (23) Pe3yabTaThi pacuera ceeje-
’ ’ Hbl B Tabm. 20,
Tabruya 20
, N N , E,

J o ‘p ‘35'}7"{ Hor 2 How 2| o Tem kem | Kem JgTu Kem -4
0,05 | 0,030| 3880 | 53,0 | 440 | 0,55 | 0,54 | 830 | 700 | 116 6,0 [
0,10 | 0,068] 3250 | 56.0 | 47,5 1 0,53 | 0,61 | 750 | 660 | 221 30

0,12 | 0,087] 2850 { 57,0 | 54,0 | 0,51 | 0,49 | 690 | 680 | 247 2,75 I

NSRS ‘ S
NEES % : 1§
=L gt T | £
Sj IS . ! =
>
s} 3} 300 — ;\ 750
L~ | \
NL‘NI .
5t} 250 | /
4t 2} 200 /F Tﬁm
i
3F b 150 i £,
| Q : P~ .
2k 1+ H0 < 1 250
gl
g,i
1+ | 5@ ?‘41
¥
sl ol o l b iy
0,05 8170 0,12
Puc. 13. Tpadux Qem=r(co); Qr=17r(co); New =S ()
em = S (o)

Ha rpadpuke puc. 13 Hanecenst xpusnie Qoy = f(cy); Qr = F(Co); New =
= f(co) U Ecy=f(c). -3 paccMoTpenus rpaduka crelyer, 4To KpHBas 3a-

BHCHMOCTH Loy = f(€y) He HMeeT MHHHUMYMa,
<CHCTeHUHs Geperch paBuo#t 0,8 Copp, T e.
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NO3TOMY HAHBBLIFOLHEH A KOH-
Co.saus = 0,8-0,12 = 0,096.



MMpu stoM Q== 220 43[4, 3aTpaThl IHEPTHH HA UepeKayky FpPyHTA NO IH--
JpOTpaHclOpTHOH cHCTeMe COCTaBHT Koy = 3,00 xeme/u3, a norpebuas Mom--
HOCTb Ha BaJy rpyutoBoro Hacoca Ng, == 6565 xsm.

dakTHYECKHH PACXOA THApoCcMecH Qey = 3300 M3/4 M CKOpPOCTL TpaHCHOp~
THPOBauHs v = 3,20 M/cex, 4TO HECKOJIbKO HHXE KDUTHUECKOH CKOPOCTH Uyp =
= 3,60 wu/cex, NOITOMY THAPOTPAHCIOPT OYAET OCYMECTRBAATLCA NPH HEOONBIIOM
CJ0€ 3auieHHs, KOTOPbid ompeneasercs no dopmyne (3).

Mpumep 2, V¥npoueHnoiii pacyer HaWBHIrOAHEHIIErn pexHMa paGoTu
FHAPOTPAHCTIOPTHONW CHCTEMB! MO MNACNOPTHHM (TaGAHUMLIM) HaAHHBM
FPYHTOBOTO Hacoca

Hcxonnnle AaHrble K pacyeTy Te e, uro # B npumepe |. Pacuer npu 3sa-
AaHHBIX XapaKTepPHCTHKAX IPYHTa BHINOJHAETCS B CAEAYIOMmEll HnOcAeZOBaTeNbHO-
CTH.

1) cornacuo taba. 9 npunumaem T:)K=1 9, Torza npHu mopucrocTs rpyHra.
m=0,35 ¢,=0,068;

2) cornacHo Taba. 8 aas rpysrosoro Hacoca Ttuna 20P-11 pacxox Q=
=4200 #%/u;

3) aunamerp TpybompoBoia Ho HOMorpamme puc. 8 pasen D=0,64 ». B pac-
yere npuHuMaercst D=0,60 x,

1,17
4) pacueTHas CKOPOCTb ABHXEHHS THADOCMECH U = Fog = 4,15 x/cex;
’

5) KpHTHUECKast CKOPOCThb BhluHcAseTcs no dopMyne (1) vy, = 3,45 mjcex a.
PACXOJ, COOTBETCTBYIOLIHIA 3TOM CKOPOCTH, — 10 opmyne (2) Qp=0,97 m3fcex =
= 3500 w3/u.

Tax kax pacueTHas CKOpocTh Ooablle KpATHYeckol, Tpy6omnpomon OGyzer pa-
6oraTtb Ge3 zaunjeHHs.

6) ymeapHble NMOTepH Hanopa HAa TpeHHe NPH XBHXKEHHH BOABI ¢ DACYETHOM.
CKOpPOCTbIO U BHHCAAIOTCA 10 dopMyne (5):

4,153
100/, = I,OGW = 1,63,

rie AAsi THAPaBAHYECKH TMALKKX TPYO D=0,60 » xo3dDHIMEHT CONMPOTHBAEHHR,
|PUHAT, To HAHHHM Tabn 3, paBubniM 100A:=1,06;

7) HomnoJHHTeNbHbE yAeNbHbE TIOTEPH HAnopa onpexeleHn no dopmynae (8):
— 30500
3
10047 = 100-0,03- 3/0,83- 30,0682 - 7555 = 0,48;

8) ynaenbuble HoTepH Hanopa Ha Ttpewde cocTaBasoT: 100/cu=1,53+0,48==-
=2,01;

9) cymmapuble noTepH Hanopa s TpyGonpoeoae D=0,60 »# gnaunon 1500 x npm:
reolesnyeckom noabeMe 10 x noacyutaHw no opmyde (14) ¢ yueToM MeCTHWX
woTepb Hanopa, papHmx 10% or cyMMapHEIX noTepb Hamopa W KoshduuHeHTe 3a-
naca k=1,15.

1500
Ham =115 [1,10-2,01- W] +10-1,156 = 49,74 < 52 a.

Hanop rpysrtosoro gacoca tuna 20P-11 pasen 52 u (cm. Taba. 8).

Mpumep 3. Pacyer XapakTepHUCTHK TPYHTa C JABYXMOAAJbHLHIM pacrpeAeRCHMEM:
¢paxurii rpaHyJaOMETPHYECKOr0 COCTABA

Ipany/noMeTpHYeCKEH cOE€TaB rpyHTa npHBeldeH B Tabh. 21.
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Puc. 14. KpHBble rpany;IoMeTpHUeCKOro cOCTaBa H FHCTOrpaMMa dpakuu



Tabauya 21

0.05— | 0,10— | 0,25— | 0,50—

P‘;‘;‘}P’ %}f“' 2010 | 20,25 | Z050 | 21,0 | 1—2 | 9-5 I_s—mlw—zo 20~-40| 40—60
Coxnepwxa- 1 1
a6 |17 3 |1 1 | 5 p21) 28171

1) cTpomTcs rHCTOrpaMma rpaHyJoMmerpHuyeckoro COCTasa rpymra (puc. 14),
H3 DAacCMOTDEHHS KOTODOH CJELYEeT, YTO TPYHT OTHOCHTCA K rpynne ABYXMOAANb-
#bX I'DYHTOB;

2) ‘Beineasiorcs dpaxuuu 0,05—1 mm, XKOTOpHX B cocrape colepxurca 27%,
u 1—60 mm xoropux B coctampe comepxutr 73%;

3) npousBOAMTCH NPONOPLHOHAMBHEI mepecdeT COXEPXKAHHA (pAKOHA Kaxk-
HOW cocraBasomiedl rpyHra (ta6a. 22 n 23);

Tabaruya 22
Paskep drai- | 4,05-0,10 010-025 | 025-05 | 0501, p
Conepxa- 6 17 3 1 27
HHe, % 22,2 63 11,1 3,7 100
Ta6auga 23
Paswep dpak-| 1o | 2—5 | s—10 | 10-20 | 2-w | 40-60 2
Coxnepxa- 1 5 21 28 17 1 73
HHE, % 14 6,9 28,7 38,3 23,3 1,4 100,

4) KpHBBle IDAHYJIOMETPUYECKOIO COCTaBA COCTABJSIOMHX TPYHTA MPHUBEXEHL
Ha pHc. 14. C mOMOILIO 3THX KPUBLIX ONpeAeanercd KOdhdHIUEHT pa3Ho3epHUCTO-
CTH KaXxXJoi COCTaBJAAIOLIEH:

) 3-0,07 . 350
fi="pgz_ =064 =5~ =050
5) onpegenaserc CpelHEB3BEIISHHH(! KOS(M(MHUHEHT PA3HO3EPHUCTOCTH CMECH
ABYX COCTABJISIOUIHX TPYHTA
0,64.27 +0,5.73

100 = 0,54;

Jep =
6) PpAacCYMWTHIBACTCA CpEIHEB3BEIICHHAS KPYMHOCTL BCETO COCTaBa I'PYHTA
1
de = 156 [0,075-6 4-0,175-17 4- 0,375-3 +0,75-1 4 1,5-35,5 + 75.21 -
+15-28 +30-17 +50-1] = 11,6 m.u;
7) pacCuHTbIBAETCS CPEIHEB3BeLICHHDIH K03 hUUMEHT BCErO COETaBa IpyHTA:
‘Fcp = 147,
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