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BBEOEHHE

B muacrosilee BpeMs Ha OoasmIMHCTBE 3jeKrpuuyeckHx crauuuii Coserckoro
Coisa, pa6oTaiOIMHX Ha TBEPAOM TOMIHBE, THADABJIHYECKHHA CHOcol ynraeHHs
30JI0LIJIAKOBOTO MATEpHana OCYLIeCTBJAeTcs Ge3HanopHbM TPAaHCIOPTOM NO OT-
KPHTHIM KaHAJaM [0 GarepHbIX HACOCHHIX H HANODHHIM TPaHCNODPTOM OT GarepHBIX
HacoCHHIX 10 30JI00TBaJA.

[pu GaaronpuaTHOM peibede MECTHOCTH, HMelollleM TEOMETPHUECKUR YKJIOH,
Heo6XOMMMBI [JIS JBHMKEHHS THIPOCMECH MO JAeficTBHeM CHJILI TSIKECTH, Hanop-
HHil TAAPUIPAHCHOPT MOXKer Obith 3aMeHeH GC3HAMOPHHIM 1O OTKPHTHIM Ka-
H#anaM.

Buyrpu 3naBusa TDC HeBO3MOXKHO, KaK NpPaBHIO, CO3AaTh YKJOH JHA OT-
KPBITHIX KaHa/0B, JOCTATOYHHIN ANA JBHXKEHHSI CHADOCMECH, NOITOMY NPHXOTHTCA
NPEMeHAT, JONOJIHHUTEJABHOE BO3JEHCTBHE CTPYH BOJH M3 NOGYAHTENLHBIX COMEN.

Ilpu mpoerTHpOBaHHW CHCTEM TIHIPO3OJOYIAJIEHHA pacyer Oe3HAaNOpHOro
PHAPOTPAHCROPTA H DACNpelefHTeJbHOH CHCTEMB OarepHhXx HaCOCHHIX CcTaHUuA
TIPOH3BOHTCA HA OCHOBAHHH MATEPHANOB OrPAHHYEHHOTO YHCI2 HATYPUHX Habuio-
AeHHi, 4TO 3aTPy;HsAer OGOCHOBAHHBIA BHOGOP OCHOBHMX NapaMeTpoB [HAPOTPaHc-
TNOPTHHIX CHCTEM,

Besieacrsue storo B 1966—1969 rr. B JlaGoparopuH ruapondeBMOTpaHCNoOpTa
sosolnakosoro mMarepHasna H rpyuros BHHWUTa um. B. E. BejieneeBa BrinosHena
Ha JBYX 3SKCIEpPHMEHTAJbHHX JIOTKAX C YYeTOM [aHHHX, MOMYYEHHBIX B HaTyp-
HBIX YCJIOBHAX, ONBITHasA pabota mo 0GOCHOBAHHIO HHXKEHEDPHOTO METoAa FHApasB-
MHYECKOro pacyera cHcreM Oe3HANOPHOrOo CaMOTEUHOrO H NMPHHYJHTENLHOrO THApO-
TpaHCIOPTa 30JIOLLIAKOBOrOo MarepHaja.

B T'uppasianueckoir naboparopun Cubupckoro dmamana BHUHT nposemens
HaTypHble H J1a60paTopHBIE HCCJENOBAHHA DaCHPeNeNHTeNbHLX CHCTeM UeHTpaib-
WBlX GarepUblx HACOCHHX cTadunuf. Pesyibrarsi BCeX ITHX HCC/SKOBAHUH ToJO-
XKeHbl B OCHOBY HacTOAIIMX YKasaHHH.

Mpennonaraercs, 4to Mocje NPOBENEHHA NONONHHTENbHBIX HCCJACHOBAHHA Ha
JIOTKe GOMbLIEro pa3Mepa, MO CPaBHEHHIO € TeM, HA KOTOPOM MPOBOXHJIHCH IKCIe-
PHEMEHTb, HaCTOALIHEe YKA3aHHSA, KACAOUIHECA pacuera Ge3HANOPHOrO UPHHYNH-
TENHHOrO THIPOTPAHCIIOPTA 30/0LITAKOBOro Martepuasa, OyayT pacliHpeHH B CTO-
poHy O66abHmIMX PACXOXOB THIAPOCMECH.

Yxaszauua cocrasiennl E. 3. Haram (pasa. 1, 2, 3) u B. TI. JeMmHubM
(pa3s. 4) mOX pyKOBOACTBOM M nNpH yuyactHu mnpod. M. A. JlemeHTneBa.

B cocras/esin YKasaHHA NpUHHMaJH yyacTHe: or JlaGopaTOpHH ruapOfHes-
morpakcnopra BHHUHIa — B. 1. llep6akos, I1. ®. Cobxanos u H. C. backosa
{pasx. 1, 2, 3); or TI'napasauueckon Jsaboparopuu CuGupckoro ¢Hanana
BHHHIa — A. M. Mornuos, B. §. Cusunx, O. M. Kazo6uua u JI. B. [Taru6pa-
ToBa (pasx. 4).

Tlpu cocrasjendd YKa3aHUi HCMOJL30BAHE MaTepHajbl HCCHENOBAHHA NO
H3Y4YEHHMI0 CAMOTEYHOro THAPOTPAHCIOPTZ 30JIOMINIAKOBOPO MAaTepHa/ld, KOTOpHe
sesues I'. JI. [TonoBoit Ha 3KCriepHMeHTa bHOM JOTKe JIaGopaTopHH FHAPOIHEBMO-
TPaHCNoPTa.



Muuucreperso BenoMcraenHHe CTPONTE.TbHbIE HODMAI

SHEPTeTHH BCH 44-71
R 37eKIPHGHK AR Yxa3zanus no pacyeTy By TPUCTABIUHORNOTD Mgfggle)pro
cCCP 6e3HANOPHOTO THAP2BAHYECKOro

TpaHcoopra 30N0MIAKGEOrD MAaTepHaaa

1. OCHOBHBIE MOJOXXEHHA

O6xacTs NMpHMEHeHHA

l.I. Hacrosmsue YgasaHus cocrasBieHs JJjsi THAPAaBJIMYECKHX pacueToB 6es—
HaUOPHLIX cHMCTeM (KaHAJOB HJH JIOTKOB) THAPO30JIOULIAKOYJajleHHs Ha SJeK~
TPHYECKHX CTAHUIHAX IJ%:

a) rHAPOTPAHCNOpTa TBEPAOrO H KHAKONO IIIAKa;

6) THApOTpaHCHOpTa 30JIH;

B) COBMECTHOrO THAPOTPAaHCNOPTA SOJH H LIAaKa.

1.2. Pacuernl Ge3HalOpHOro IHIPOTPAaHCNGPTa ¢ [OOYAHTEJbHBIME COIUIAMH
MOryT OHTH MpWMeHeHW IPH 30JIOLJIAKOBOM MaTepuaje CpPefHefl KPYNHOCTH IO
40 ma wu caMoTeyHoro Oe3HaNOPHOTO THIPOTPAHCNOpPTa CpeRHell KPymHOCTRH AO
15 mm. TloOynuresbHbe COMI2 YCTaHABJWBAIOTCE MO JJIHHE KaHaja HAH JOTKA
IO paclpeReinTeibHOR cHCTeMb OarepHOA HACOCHOR CTAHIHH HJAH N[O TOro Ceye—
HHS, rae o0pa3oBaBLIasc® THAPOCMeCh MOXKET [JBHIATBCA YXKe CaMOTeKoM, T. €.
TS PACXOA NYyJBNL 06eCeyrBaeT KPUTHUECKYIO CKOPOCTh JNBHMKEHHS — Dxp, ONpE~
nensemyw mo n. 3.3—3.8.

1.3. ¥YkasaHus pacnpoCTpaHSOTCS Ha THAPABJIHYECKHHA pacyeT pacnpefejH-
TeJABHBIX CHCTEM HEHTPaJbHBIX OarepHBIX HACOCHHIX CTAHIHA 0PH OJHOBPEMEHHONH
pabote xByx H Gosiee Garepubix HacocoB. KosiHuecTBo GarepHbIX HACOCHBIX CTaM-
uH#t © Hacocos, paboTaMHX OFHOBPEMEHHO B KaXKZoH H3 HBX, ONpejgeAsercs Ha
UCHOBaHMH TEXHUKO-SKOHOMWMUECKOTO pacyera.

1.4, Tlpu GmaronpusrHom pesnbede MECTHOCTH OT 9JEKTPHUECKOH CTaHNHH [0-
30/100TBa/1a PEKOMEHIyeTcs NPHMEHATh CAMOTEuHHIl THAPOTPAHCHOPT 30JOULIA-
¥oBoro MaTepHaja. Ilpy 3ToM pacueT CaMOTEYHOrO TIHAPOTPAHCHOPTA NPOH3BO-
RHTCH cornacHo n. 3.3—3.9.

1.5. PacueTHnle 3aBHCHMOCTH JaHH C ONBPAaBJAHHBIM NPAKTHKOR SanacoM,
obecleunBaoOUEM HAJEKHYI0 PaGoTy CHCTeM THIpPO30JIOYNAJICHAS.

2, PACYET NPMHYAMUTEJBHOIO BE3HANMOPHOTO F’MAPOTPAHCIIOPTA
30JI0LIIJIAKOBOI'0 MATEPHAJA

2.1. B pacyer 6e3qanopHOro THAPOTpPaHCNOpTa € NOOYIHTENHHHMH CORIAME
BXOIBT onmpefefeHHe guaMeTpa conea d¢, MM, Hamopa BoAH B comwrtax H, u »
PBCCTOSHHS MeXAY HEMH [, A.

22. PaccrosHue [, M Mexjy MNOOYIHTeJLHBIMH COMJIAMHE 3aBHCHT B OCHOB-
HOM OT C/efylOUHX (akTopoB:

1) Becosoro pacxoma TBepmoro Marepuana Py, T/u;

Brecenn YTBepKAeHn!

Beecotosurim [raerexcrpoinpoextom CpoK BBelleH Hst
HABYHHO-HCCACROBATEABCKHM WHCTHTYTOM Munsrepro CCCP 1 Hos6pa 1971 T.
EHJAPOTEXHHKH

¥mesn B. E. Bepgeneena 27 ausaps 197t r,




2) Banopa Bojam B comiax H,

3) nuaMeTpa BLIXOAHOIO CeyeHHsi colia dc, M,
4) yKJioHa gHa KaHajia [;

5) mepoxoBaToCTH Asia Kamaja n.

2.3. 1an ruapoTpaHcnopTa 30ab HAMOp BOABl B COMVIAX CJAEXYeT NMPHHHMATh
"He Mmeree 40,0 ¥, ana rugporpaHcuopTa IUIAKa H A/ COBMECTHOPO T'HAPOTpaHC-
[WOPT2 30abl H waka He menee 50,0 4.

2.4. [luaMeTp BBHIXOJHOTO CEYeHHA CONEJ IS THAPOTPAHCIOPTAa 30JH NPHHHE-
Maercs B npexenax 8—10 mam, a [Is THAPOTPAHCNOPTA HLIAKA ¥ COBMECTHOLO
THAPOTPAHCIOPTA 30JBL M HaKa B npelenax 10—12 ma.

2.5, JInaMeTp BHIXOQHOTO CeucHHs comeN cjejyer NPHHHMATb, HCXONA H3 MH-
HMMAJBHO JONYCTHMOR MOIIHOCTH CTPYH Comia. Jis rHApOTpancropTa 30Jb MOIL-
HOCTh OfHOro nOGYymHTeNILHOrO COIIAa NPHHHMaercs B npepenax 0,45—0,70 xer,
a gnda runporpaucnopra 1lJ1aKa H COBMECTHOTO THAPOTPAaHCNOPTZ 30QJIBI ¥ LIaKa
8 npepeaax 1,3—1,8 ker.

2.6, MomsoCTh OJHOrO COMJIa, B 33BHCHMOCTH OT Hanopa Boaw H, # u nua-
METpa BHIXOQHOTO CeuemHs comna de, MM OpHHMMAaerca no Tabm. 1.

Tabauya 1
H x MoOmHOCTh OAHOrO COma Nc, Kem
de, MM 40 o | e | 70 80
8 0,40 0,45 0,50 0,55 0,60
10 0,70 0,90 1,30 1,50 1,80
12 1,0 1,30 1,70 2,2 2,60
14 1,30 1,80 2,50 2,90 3,60
Tabauya 2
Buawm Pacxol raapocMecu Q, mu
g%gg =1% I—=2% 1=3% I=1% 1="5%
E
; 2 E < - o -~ ) ~ o - o~ ~ o~
2583 | & g g g g g g = g S
2 g.:f = o < = S () < s =) =) =3
SEEZ || t I [ [ [ [ I ] [
-3 g oM = = L4 = w & = = o (53
150 213 | 185 298 260 368 320 | 426 | 370 | 475 | 415
175 328 | 285 462 | 402 ( 567 493 | 686 | 570 735 | 638
200 482 | 415 680 583 | 835 720 { 964 | 830 | 1080 | 930
225 657 | 566 925 800 | 1135 980 | 1314 | 1130 | 1470 | 1260
250 860 | 760 | 1220 | 107¢ | 1490 | 1320 | 1720 | 1520 | 1920 | 1700

Mpumeuanne. Pacxogsl ruHapocMecs COOTBETCTBYIOT Hanoanenmo K,
paBHOMY BHICOTE 06JHUOBaHHOA yacTH KaMana Hfgs, OpH Rggy = Fogq- [IpH
k06f>r°5,, Ha 30 —40 mm ©5TH pacXoAnl MOryT OLITh YBEJIHYEHRBL AAA Fo6y =

50 #a ua 30%; AAK rog; = 175 Ma Ha 2D%; BAK rogs = 200 am, 225 uw
ua 20%.

2.7. Kasa/qs HJH JOTKH NPOEKTHPYWTCH ¢ oOIENOBKOA H3 THNOBHX Ga3sain-
ToBHX BKAanbmell. B OTHenbHBIX clyd4asx MOMeT NPHMeHATHCA CTaAbHad, YyryH-
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¥aa u pepepauxas o6amuoBk. KosddHuheHT 1MEPOXOBATOCTH 72 B SABHCHMOCTH
Of MaTepHana CTeHOR KaHaloB WM JOTKOB NMPHHEMAETCH CHAEAYIOIHM:

151838)")‘!‘8,8}%
EPBBO H IYTYH . v & v v v v o o o o o o o a2 o oo o0
C'rg:b...... e X214 ]

Cranh OTWAHDOBAHEAR . . . + o , v o « o « « « » » « » « 0008

2.8. Paguyc nomepeunblx cedeHufi OOGMHIOBAHHON %acTH KawaioB HAY JOT—

KOB B 3aBHCHMOCTH OT PACXOAa FHAPOCMecH, YKAOH2 K IIEPOXOBATOCTH CJeAyer-
NpHBEMaTh coraacHo Taba. 2.
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Puc. 1. Cxema K pacgeTy BuyTPHCTAHLHOHHOTO
CHAPOTPAHCIOPTA
I—nepebie 4 colia © PacXOROM 44‘:’; 2—30a0801 Kauax; 3—30a08ne
Gyuxephl; 4—pacxoa BOAL HA 30JOCMHBHOR amnapar a,) 5—pacxox L)
BOAN HA FEaHYAAUHIO uilaka (q); 6—Tepsuie conra ¢ pacxoiaoM chl;
7—waaxosuifk Kauan; §—iuNaKOBLIE WAKXTH; 9—MarHCTPAIbHEH KaHaM;
10—nB¥xHUE THAPOCMECH caMoTexoM; J/—G6arepran nacocHad, n '
~+
| . |

9.9. VKAOHH JHA KaHAJOB HIH JOTKOB XA THADOTPAHCIOPTA 3030ILN2KOBOTO
MaTepHana Ha3HAYAOTCA Ha OCHOBE TEXHHKO-3KOHOMHYECKHX COOOpameHHi.
B npaktHKe SKCIyaTalHH SJCKTPHYECKHX CTaHHHA OOBIYHO NPHMEHAIOTCA Cae-
Rywoime ykaons (8 %):

A BOAB . v v 4 o & o s o o o v o o« 2 o 8 o s o ¢« o o 1
JIns TBEPAOrO IMAAKE o o & o o o o o v o o o o o o = - 1,5
i 308 COBMECTHO C TBEPABIM MIIAKOM . . . + . « . . L5
IR WHUEKOLO INAAKA . .+ » » * v v o o o o o o « « o« . 1,820
JInA 304B COBMECTHO C MHIKAM INAAKOM . , , . . . . . . 1,8—20

Ins sKoHOMHH pacxofia BOAL Ha NOGYAHTeXbHbIE COIJIA, STH YKJOHH MOTYT
6HITh yBENHUYEHbl, €A 3TO BO3MOXHO NO CTPOHTEALHHM COO0paXKeHHAM.
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2.10. Tlpn ruApoTpaHcmopTe ULIaka W (OBMECTHOM THAPOTPEHCIOpTE 304H W
itxaka B KaHaJjJax HpeﬂYCManﬂBaIOTCﬂ CIIeL’(YIOﬂlHe HO6YZ(HTEJI§HH€ conaa
{puc. 1):

a) B Hasaje KaHaja yCTaHABJHBAIOTCA TPH COIJIA: ABa COINA NMOX ILTaKOBH-
M¥ LI4XTaMA NepBOro KOTIa Ha paccrosund 1,0—1,5 4 oT Kaxnoro couna a0 mecra
c6poca IMIaKa B KaHalN, TpeTbe COMIAO Ha

paccToansd 6—8 x4 or mecra c6poca Tabauya 3
uWlaka H3 BTOPOfl INNaKoBOA IIAXTH Wik

pamM  KomMa. JliM  MONWNX KOTAOB €  Hamop | puauer pfég:ﬁ%g::
6osbluMM BHIXOAOM lijaka noOylHTeAbRHE BOAM conen ds, ToRasacuoR Ha
Coljla YCTanaBJIHBAIOTCA: OXHO CONMAQ B TOp- "ﬁl‘:";"“ #x  |tom conua 3¢,

ne MarucTpaabHOTO KaHajka B ABa comja Aok
nepeofl  MIaKOBOA BaMHOR Ha pacCToSHHA
mexay uuMp 3—5 . Huamerp comen u cyMm-  40—50 18 61,5687
Mapsbifi pacxon BoAW 3¢c,; NonasaeMoff Ha 60—70 16 55,8—60,0
STH CONMAa B 3aBHCHMOCTH OT Hanopa BOAR 80 14 49,0
H, », npunumMaercs no Tta6a. 3.

6) ITon  kaxnaoh wmnakosofk maxTof
HAH BaHHOA Bcex noclexyiownx (mocne
NEPBOro) KOTJOB COMIA YCTAHABAMBAIOTCA C PacxoioM §c¢, Ha pacCToAHEm 1,0—
1,6 % 1o mecra c6poca muiaka B KaHas. Jas MOWABIX KOTJNOB mOox Kampxof maa-
KOBOR BaHHON yCTaHABIMEAIOTCK ABA COMAa: NEpBOE COmIO Ha DPAacCTORHHH 05—
1,0 » no mecra c6poca mjaka B KaHal, BTOPoe — Ha paccTofnud 3~5 u or
nepBorg conJa.

B) Bee ocrampHble comia ¢ PACKOXOM (e, YCTAHABAHBAKTCH NO Pacwery
n. 2.11, c ysetoM conell, ykasauHnX B 0. 2.10 6.

2.11. Paccrosune /, s Mexniy ROGYIHTEALHMMH CONJiaM¥ A4S THAPOTHAHC-

NOpTa WaKa W COBMECTHOPO THAPOTPAHCHOPTA LIMaKa H 30NN BHYRCASETCH 1O
tdbopmyste:

g

MHQ

=
mPrq.,

1072, 4, ()

rae M — nanop BoAW B ConJe, A Q=3qc, “+ mgr -+ ng. — PACXOR BOAH H Ka-
Hale Ha y4acTKe X0 paccMaTpHBAEMOro conia, M3[u; 3¢, — pacxok BOAH nep-

BHX Tpex comen (NMPHHHAMAeTCH Mo Taba. 3); m — 9HCAO IMAAKOBHIX mMAXT HAH
BaHH;, ¢y — PaCX0X BOHH HA TpaHYIAUMIO Lnaka (MPHHMMaercd Mo AeficTBylOmHUM
Yka3anusM NO NMPOEKTHPOBAKMIO IANPABIHIECKOrO HLIAKO30AOYABAEHHH); nq., —

pacxofl BOZW 17— conel; P, — BecoBoii pacxox Imnaka, BuIXoAsillero w3 oxuof
maakoBod MaxXThl HAA BIHHB, M(%; 9., — Pacxox BOAH, noaaBaeMoil ua conao,

My (npruumaercd no Taba. 4).

IMpu coBMecTHOM IHAPOTpAHCIOpTE MIAAKa H 304H BecoBOR Pacxon TBEpRO-
FO MaTepHana NPHHUMAETCS TOJBKO NO maaky mPy, mf4.

Kosdbduuuent M onpenenserca no ta6a. 5 B 3aBucHMOCTH of K
d
K:aﬁ"—fwxlo, 2

rhe h —ray6uHa ycaoBHO NMPHHSTOrO PaBHOMEDHOrQ NMOTOKA YHCTOH BOXM B Kae
Hale, M, U — CKODOCTb 9TOFO IOTOKA, M[4; & — NpHHEEMaerca no Taba. 6 B 3a-
BHCHMOCTH OT BLIGP3HHOTO paHee NHaMerpa comed.

Onpenesenne h B v NPOASBOAHTCH cielylomHM obpasom: 1) Jaa mpuuarore
TIOMepeYHoro CeyeHHs KaHala 3afaloTcs Pa3nHuubIMH B H CTPOSTCA KPHBHE

w = f(h); yv=r(h); R = f(h), (puc. 2),

FA€ © — NAoWakb NONEPEYHOro CedeMH® NOTOKAa BOALI ) — CMOUeHHBE HepH-
MeTp; R — ruppapanyueckuit pajHyc nonepedsoro ceyeHHs NOTOKA BOXHI.
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Pacxoa Boaw! g, M4 Ha cOmIO0 B 3aBHCHMOCTH OT aHameT

45

15 20 23 30 35 40
1,80 2,15 2,50 2801 3,101 3,30 3,55
2,95 3,60 4,20 470 | 515 | 5,55 | 5,95
4,30 5,25 6,05 6,80 7,45 | 8,05 8,60
5,80 7,10 8,20 9,20 | 10,00 | 10,80 | 11,60
6,70 8,25 945 | 10,60 { 11,60 | 12,50 13,40
7,80 9,25 10 75 12,00 13 10 14 20 | 15,10
10,20 12,50 14,50 | 16,20 | 17,70 | 19,20 | 20,50
13,50 16,50 19,00 | 21,30 23 30 [ 25,50 | 27,00
16,30 19,95 23,05 | 2580 | 28.20 30,30 | 32,60
Tabauga 5
K= a% hox10 Kosq)@ﬂx-’}unem K =a %c X1 Kosm%&unem
0,10 0,010 0,545 0,132
0,20 0,0145 0,550 0,140
0,30 0,0219 0 555 0,150
0,31 0,0232 0,560 0,158
0,32 0,0253 0,565 0,168
0,33 0,0267 0,570 0,180
0,34 0,0270 0,575 0,190
0,35 0,0285 0,580 0,204
0,36 0,0302 0,585 0,211
0,37 0,0316 0 580 0,234
0,38 0,0339 0,595 0,252
0,39 0,0355 0,600 0,276
0,40 0,0380 0,605 0,298
0,41 0,0406 0,610 0,320
0,42 0,0432 0,615 0,348
0,43 0,0462 0,620 0,380
0,44 0,0494 0,625 0,415
0,45 0,0530 0.630 0,457
0,46 0,0575 0.635 0,511
047 0,0625 0,640 0,570
0,48 0,0675 0,645 0,640
0,49 0,0741 0,650 0,725
0,50 0,0815
0,505 0,0855
0,510 0,0890
0,515 0,0945
0,520 0,1000
0,525 0,1060
0,530 0,1110
0,535 0,1180
0 540 0,1245

3,70
6,30
9,10
12,30
14,20
16,10
21,70
28,50
34 60




Tabauya 4
Pa BBLIXOAHOTO CeYeHHsl d. MM NPH Pa3NHIHBIX Hanopax f, u

50 55 60 65 70 80 90 100 110 120

395 4,15 430 | 455| 470 | 500 | 530 560 585| 615
6,65 6,95 730 | 760 | 7.80 | 8.35| 890] 9.35| 985| 10,30
960 | 1010 | 1050 | 1095 | 11,30 | 12,05 | 12,75 1350{ 14,20 | 14,80
1295 | 1360 | 1420 | 1470 | 15.30 | 16,40 | 17,40 18,30 | 19,25| 20,20
1510 | 1570 | 1640 | 1710 | 17,60 | 18:80 | 20,00| 21,10| 22,20| 23,10
1700 | 1780 | 1860 | 1930 | 20,00 | 21,40 | 22,70| 2390 | 25,20 26,20
2290 | 2400 | 2510 | 2610 | 27.40 | 29,00 | 30,80 | 32,40 34,00| 35,50
30,10 | 31,60 | 3300 | 3420|3600 | 38,10 | 40,50 | 4260| 44,70 | 46,70
36,50 | 3820 | 40,00 | 4150 | 43,20 | 46,20 | 49,00 | 51,60 | 54,20 | 56,70

Tabruya 6

8 10 12 14 16 18 20

1,16 1,0 | 0388

a

0,79 I 0,72 ' 0,665 I 0,615

2) lns pasiaHuYHBIX I M H COOTBETCTBYIOLIMX R M BHIYHCIASIOTCH CKOPOCTH
v Mlcex, o popmyre
v=CV RI, #cex, 3)
rae C —koa@¢uuuent Lllesu, onpenenseMslii:
a) npu R < 0,2 x no rpaduky pHc. 3;

6) npi R > 0,2 % no ¢opmysaM THApasiMKH AAs NOTOKOB IHCTOH BOZbI
B 3aBHCHMOCTH OT Ko3((HIHeHTa 1IepOXOBATOCTH N, IpHHEeAEHHOro B m. 2.7.

A(D.x,ﬁ
[
1
100 >
T —1 |2 -
s s
A =i
. ‘4
70
f 5 4
. ] 0,05 040 [} R
Puc. 2. Tpaguk o = f(h), ¥ = f(h), Puc. 3. Tpadpuk 3aBHCHMOCTH
R = f(h). C=f(n, R)

I—craap oTmaudoBannag; 2—crann; 3—ie-~
peBO # uyryu; 4—G6GasaabT,



3) 1A BLMHCAGHHHIX v onpefeNfoTcs Q=0v®, NpuueM NJOWAAb CEYEHHS
fIOTOKa ( ONpeJe/IAeTcs N0 KPUBOH m==(5(h , puc. 2.

44) Crpoarcs kpusne v=f(h) u ="-:i)(h). u3o0paxeHHble CXeMaTHYecKH Ha
puc. 4.

5) Io xpuseyu v=f{k) u Q=f(h) Ann Kaxpgoro pacxoxa Q B ceueHHH Ka-
Hana, rge NONKHO OHITH YCTAHOB/JEHO paccMarpHBaeMoe COMJO, ONpenensioTcd
h, » u v, #fcex, unu v, M4, Bxofamue B popmyay (1) m 2.11.

IOaa o6neruennst onpenesienus Q, v, h, ©, R, ¥ B npuioxenus 1 npejcras-
JieHHl rpaduKy.

2.12. Mo6GyguaTenbHble CoMjia NpPH CHAPOTPAHCIOPTe UIFaKa H COBMECTHOM
THAPOTPAHCIOPTE 30/l H MIIdKa ycra-
HaBJaHBaloTca Ha BhicoTe 150—250 am ot
AMAa KaHaJa [0 BBIXOAHOrC CEYEHHA cCO-
el ¢ HaKJOHOM ocefi comesJ BHH3 Ha 6°.

2.13. B Hagaje 30J0BOTO KaHaJNa B
npepesax mnepsoro Komiaa ycTaHaganaga-
I0TC 4eThlpe NOOYMATENBHBIX COMJa NOA
KaXIHM 30JOCMHBHGLIM amnNapaToM Ha
paccrosuHH 1,0 # oT BHXOAHOTO ceye-
HHA comfia o MecTa cOpoca THApOCMecH
H3 anmapara B KaHan (pHc. ). Pac-
CTOAHHAE Me}Kny COIUIAMH 110 JDJIHHE BCETU
30/I0BOTO  KaHaja BCeX NOCIEAYIOUIHX
(nociie nepBOro) KOTAOB BHIYACAAETCH CO-
Puc. 4. T pad)H,l:)Q:: §i()) rnacho 0. 2.11. Conna, ycraHas/HBae-

v = f(h).

MHe NO BCeH [AAuHE 30J0BHIX KaHAJOB.
BKJIOYad nepBble YeTHpe colvla, NPHHA-
MaloTCH ORHHAKOBOrO JHameTpa.
2.14. Paccrosiuue [, # Mexny noOyauTe/NbHHMH CONJIAMH BBIYHCHAAETCA IO
dopmyse (1), B Koropokt Q — pacxojx BOAbI B KaHaje Ha yyaCTKe JO paccMar-
pHBaEMOrO CONUIA, PaBHLIA:

n'qs+ nqe, M,

rie n'—uuca0 30MOCMBIBHEIX aNNapaToB; (3 — pacxoj, BOAH, nojxaBaeMofl Ha
OZHH 30J0CMBIBHOH annapaTt (NpAHHMaeTcs NO AefcTBylomuM PyKosoxsmmM YKa-
SauuAM 1O NPOEKTHPOBAHHIO THIPABJIHYECKOTO ILIAKO3OJOYAAJEHHS); 7 — GHCIO
goOyauTeJbHEX conmest (BK/OYas MNepBhie d9eThipe ComIa); §c, — PacXOA BOJHI,
noxasaeMOfi Ha ONHO coli0 (MpHHHMaercs no Tabja. 4); m — YHCJAO 30JOBHIX
Syukepos; Pr— BecOBOR pacXOX 304, BHXOASmefl u3 onHoro OyHkepa, 7/d.
Kosthpaunent M onpenensercs anasoruyso (m 2.11).

2.15, IobyauTenskbie comia NpH [HAPOTPAHCIOPTE 304 YCTAHZBIHBAIOTCH
#a eecore 100—I175 mm or ;mHA KaHaka 10 BBHIXOAHOTO CEYEHHs COMeN ¢ HakKjo-
HOM ocell comen BHH3 Ha a=3—5°

2.16. TIpun NpPOEKTHPOBAHHUH CHCTEMbl KAHAMOB HE32BMCHMO QT TMOJYUEHHOrO
pacuetom [, noGyluTesbHHE COMIA YCTaHaBJAHBAIOTCA JOMOJHHTENLHO B TOPUAx
KaH4/0B, MECTAX CONpAKEHHA KAHAMOB H HZ NMOBOPOTAX.

2.17. Tlpy DpOEKTHPOBAHHA NOGYJHTEIbHLIX COMENM HaANeXHT [perycMoT-
pPeTh:

a) CBHeMHHe HacalkKn JJis BO3SMOMXHOCTH MX 3aMeHBHI;

6) 3aZBAXKH Yy KaxA0ro noGyjutess Ha Ciaydaii HeOGXONLHMOCTH OTKJIOye-
HHs1 €ro OoT CHCTEMBL.

3. PACUET CAMOTEYHOI'0 BE3HANOPHOIO FHAPOTPAHCHIOPTA
30J/IOLINTAKOBOI'0 MATEPHAIJIA

3.1. Pacter camoreuHoro Oe3HAanOpHOTO THAPOTPRHCIOPTA S0JOULIAKOBOTO
MaTepUana 3JaK;MouaeTCs B OIpENe/ieHHH KPHTHUECKOH CKODOCTH IBHKEHHWA TUJPO-
CMeCH M COOTBEICTBYIOLIEro 3TOf CKOpPOCTH YKJOHA 1Ha KamaJja.

KPHTHUECK® CKOpPOCTb Uxp ©CT: CPENHASN MO CeYeHHIO CKOPOCTb JBHUKEHHS
FHIPOCMECH B Kamasae HIA JIOTKe, IPW KOTOPO# Bech TBEpAMI# MATEpHAJ ABHKETCA

10



€ YaCTHYMHIM BJICYCHMEM 10 AHY 6e3 06pa30BAHHA HEMOXBHKHBIX OTJOMKEHHA WIH
HX YBeJHYeHHs; eC/IH OHH paHee 06pa30BaNHCh.

3.2. KpuruuecKas CKOPOCTb HABHXKEHHA THADOCMECH 3aBHCHT OT CleAYIOUHX
¢aKTopoB:

cpenHefi THApaBAHYECKOR KPYMHOCTH 30JOLIAKOBOrQ0 MaTepuana;

CpexHeB3BelNEHHOH KPYMHOCTH 30JOLLIAKOBOBOTO MaTepuala;

KOHCHCTEHIHH THIPOCMECH;

THAPABJIUYECKOr0 pajHyCa IONEpe4yHOro. CeYeHHA Kamaja HIH JOTKA.

3.3. Cpenuas ruapaBiHueckas KPYIHOCTb 30J0NLIaKOBOre Matepuata W,
cm/cex B 3aBHCHMOCTH OT IVIOTHOCTH (Y[AeNbHOro Beca) npuHuMaercs no Taba. 7.

3.4. Cpennsia (reoMerpHuecKkas) KPYyNHOCTb SOJIOLINAKOBOrO MaTepuaaa onpe-
IeNAeTCE KAK CPeIHEB3BeleHHAR KPYNHOCTH do, MM:

Sd,P;
4= "o

vie d;— cpenusisi KPYNHOCTb i-ofi cTdHAAPTHOH (paxuuu, Mu; P; — npouent co-
Aepxanyn i-oii QpaKUMM MO BECY B €COCTaBe MPOOLI 30M0MIAZKABOrG MaTtepuaia.
3.5. KoucHcrenuus runpocvecy Cs, % onpemeasercs no ¢opMyae:
Py
Cs= -100 4
s YBQB %1 ( )

TEe P;—BecoBoll pacxox TREPAOTO MatepHana, mf4; Ys —ILIOTHOCTH BOAN, m[M3),
Qs — 06beMuBI# pacxon BOILI, A3/,

3.6. l'uxpasauuecku#i paauyc R, # NONePeuYHOro CeyeHus KaHalda Had N0TKA
ompelefseTCA BOCTPOEHHEM rpadHKa:

o=f(h);, t=F(h); R=7f(h)
anaitornyto . 211,

3.7. Pacuernianm KPHTHYECKA% CKOPOCTh HBHXKEHHH FMAPOCMECH B KaHane HAM
nOTKe BHYHCAfeTcs no Gopmyre:

Ukp = 0,70*, M/cex,
do A\t 21
vt = W, [4+ 28 (—%V[%) [2 C;/J. (d_lz_) la], Micex. )

Mpumeuaune. Kospduumenr 0,7 npepnaraercs «Ha OCHoBaHHM JNabopa-
TOPHHX H NPOASBOXCTBEHHHIX OMBITOB C 30J0LIA3KOBBIM MATEPIAIOM KPYTHO-
CTbI0 MeHee 15 wm.

3.8. OnpenerenHe KPUTHYECKOH CKOPOCTH TBAPOCMECH IPOH3BONMTCH CAEAY-
omHEM o6pas3oM:

cTpoatcs, aHanorHTHO M. 2.11, kpussie, H306pawennbie Ha pHC. 2;

BHIYHCAAIOTCA N0 dopmyre (D) v* ulcex mas pasnugHLIXx A M U COOTBETCT-
Byloumux R i

onpeneasiores Q = v*o Anm U¥, BHUHCAeHHHX MO dopMyae (5);

pfpomca kpuBbie v*=f(h); Q=f(h), ananormuwo H3OGPAXEHHHM Ha
puc. 4;

no KpuBbIM U* = f(%) u Q=f(h) mna 3ajaHHOro pacxoid TrILAPOCMeCH
OnpefieaseTcs v* M/cek;

onpenensercd vyxp = 0,70%, M/cex.

3.9. ¥KIOH IHA KaHANA HAH NOTKA BRIYMCANETCH MO (popMydne:

_ Ug® 100
- Cg Rxp’ %; (6)

rime

TJe Uyp— OTpeleneHHas paHee KPHTHUCCKAR CKOPOCTb, AL C8K. yp — FHAPABRH-
HECKHH PAJUYC KAHAJIA WIH JTOTK2, M, ONpefeaseMull No KpuBOil R ::f(hxp) EpH
wyp = Qfvyp; C — kospduiinent Llean, onpenensemut cornacuo m. 2.11.
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Tabauya 7

uppasangeckas kpynkocts W, cM/cex mpH NJIOTHOCTH {yReabHoM Bece)

do. MK marepuana

2,10 2,30 2,50 2,65 2,80 3,00

1 i 2 3 4 5 6 7

0,005 0,0009 0,0010 0,0012 0,0013 0,0014 0,0016
0,010 0,0034 0, 10040 0,0046 0,0051 0, 0056 0,0062
0,015 0,0077 0,0091 0,0105 0,0115 0,0127 0,0141
0,020 0,0137 0,0162 0,0186 0,0225 0, 0225 0,0250
0,030 0,0307 0,0362 0,0418 0,046 0,0507 0,0562
0,040 0,0547 0,0646 0,0745 0,082 0,090 0,100
0,050 0,0854 0,1009 0,116 0,128 0,141 0,156
0,060 0,123 0,145 0,167 0,184 0,203 0,225
0,070 0,167 0,198 0,228 0,251 0,276 0,306
0,080 0 219 0,259 0,298 0,328 0,340 0,400
0,090 0,276 0,326 0,376 0 414 0,456 0,506
0,100 0,342 0,404 0,465 0,512 0,563 0,625
0,20 1,14 1,37 1,55 1,70 1,86 2,07
0,30 1,88 2,24 2,56 2,82 3,08 3,42
0,40 2,63 3,11 3,58 3,93 4,30 4,77
0,50 3,37 3,99 4,59 5,05 5,52 6,13
0,60 4,12 4,87 5,61 6,17 6,74 7.48
0,70 489 5,75 6,62 7,29 7,96 8,83
0,80 5,61 6,63 7,64 8,40 9,18 10,18
0,90 6,35 7,51 8,66 9,52 10,40 11,55
1,0 7,10 8,39 9,67 10,64 11,62 12,90
1,2 8,59 10,16 11,71 12 38 14,05 15,62
1,4 10 07 11,91 13,80 15,11 16,50 18,32
1,6 13, 192 15,12 16,25 17 00 17,75 18,75
1.8 14,78 16,04 17,23 18,05 18,75 19,85
2,0 15,55 16,90 18,20 19,00 19,75 20,95
2,2 16,33 17,73 19,07 19,95 20,80 21,95
2.4 17,07 18,52 19,90 20,80 21,75 22,90
2,6 17,75 19,27 20,70 21,65 22,65 23,85
2,8 18,40 20,00 21,50 22,50 23,50 24,80
3,0 19,05 20,70 22,25 23,30 24,35 25,65
32 19,70 21,40 23,00 24,05 25,15 26,50
3.4 20,30 22,05 23,70 24,80 25,90 27,30
3.6 20,90 22,70 24,35 25,50 26,65 28,10
3,8 21,45 23,30 25,05 26,20 27,40 28,85
4,0 22,00 23,90 25,70 26,90 28,10 29,60
4,2 22,55 24,50 26,35 27, 55 28,80 30,35
4,4 23 10 25,05 26,95 28,20 29,45 31,05
4,6 23,60 25,65 27,55 28,80 30,15 31,75
4.8 24,10 26,10 28,15 29,45 30,80 32,40
5,0 2460 26,75 28,70 30,05 31,40 33,10
5.2 25 10 27,25 29,25 30,60 32,00 33,75
b4 25,55 27,80 29,85 31,25 32,60 34,40
56 26 05 28,30 30,40 31,80 33,25 35,05
5,8 26,50 28,80 30,90 32,35 33,80 35,70
6,0 26,95 29,25 31,45 32,90 34,40 36,25
6,2 27,40 29,75 31,95 33,45 34,95 36,85
6.4 27,85 30,25 32,50 34,00 35,50 37,40
6.6 28,25 30,70 32,95 34,50 36,05 38,00
6,8 | 28,70 31,20 33,45 35,05 36,60 38,55



ITpodoaxcenue maba. 7

2 . 3 4 5 6 7

1
7.0 29,10 31,60 33,95 35,56 37,20 39,10
7.2 29,50 32,05 34,45 36,05 37,70 39,70
7.4 2995 32,50 34,90 36,50 38,20 40,25
7.6 30,30 32,90 35,40 37,00 38,70 40,80
7.8 30,70 33,40 35,85 37,50 39,20 41,30
8,0 31,10 33,80 36,30 38,00 35,70 41,30
8,2 31,50 34,20 36,75 38,45 40,20 42,30
8,4 31,90 34,60 37,20 38,90 40,65 42,85
8,6 32,25 35,06 37,70 39,40 41,10 43,40
8,8 32,60 35,45 38,05 39,85 41,60 43,90
9,0 33,00 35,86 38,50 40,25 42,10 44,40
9,2 33,35 36,25 38,60 40,70 42,50 44,35
9,4 33,70 36,60 39,35 41,15 43,00 45,30
9,6 34,05 37,05 39,80 41,60 43,60 45,30
9,8 34,45 37,40 40,20 42,00 43,90 46,30
10,0 34,80 37,80 40,60 42,50 44,40 46,30

4. PACYET PACHPEREJUTENBHBIX CUCTEM IEHTPAJIbHBIX
BATEPHBIX HACOCHBIX CTARUHA

4.1. Uentpanpnan GarepHasd HacocHasi CT2HUHA BKAIOYaeT: a) pacnpeiens-
TeNbHYI0 cHCTeMy; 6) pabouHe, peMOHTHBle W pe3epBHble OarepHbie HAaCOCH;
8) CHCTEMY NEDEK/HOYEHHA HAMOPHBIX MYJbNONpPOBONOB.

4.2. PacnpenennTenbHad CHCTeMa CHYXKHT /ISl PaBHOMEPHOre pacnpenene-
HHA ITYJbIBI MEXAY OJHOBPEMEHHO pa60'ra10mamu 6arepnuua HacocaMmd,

4.3. B cocraB pacmpefesicHHOR CHCTEMBI BXOHAT:

4) MarsHcTpasibHbIfi KaHal, SIBASIOMHACA NPOJOJIKEHHEM BHYTPHCTAHIEOHHHX
30/I0LIJIAKOBLIX KAHAJIOB H HMEIOUIHI Te JKEé XapaKTepHCTHEH: YKJoH [, mupuuy B,
pajHyc OOJNHUOBKH rogs  LIGDOXOBATOCTb 7, ONpPEAESAEMBie B COOTBETCTBHH
¢ pasgenamu 2 u 3 3THX YKasauuii;

6) orBOAW A 3a6opa MyJbNEl H3 MarucTpasibHore kKanajna B GyHKepo Gae
TepHBIX HACOCOB;

B) 00GOpYyJIOBaHME JJAA PEryJHpPOBAHHA H OTKJHOYEHHS NOJAYH PacXofa My.NbIhH
8 QTBOJHL

4.4, PacyeT pacnpepesiHTesIbHOM CHCTEMBl BKJIOYaeT:

a) BHGOP KOHCTPYKIHH CHCTEMBHI;

6) onpeneneuHe OCHOBHHIX MapaMeTrpos orsoja (pHc. 5);

B) ONpeJesieHHe pPacCTOSHHA MEeXJYy OTBOJAMH L;

r) ompejejeHHe oOmero KoJAHYeCTBa OarepHBHIX HACOCOB, YCTaHaBJIHBAaEMBIX
8 OarepHoOd HacOCHOH CTaHUHH;

A) BLIGOp peXHMa SKCIUIyaTalHH H peryJMpOBaHHS pachpejenuTenbHofl CH-
CTeMEI,

4.5. I1pu BHGope KOHCTPYKIUHH pacnpeleauTelbHOH CHCTEMB peKOMeHAyerTcH
MPHMEHATD:

a) nOuHbIE OTBOJbI [[PH KOJNHYECTBE OJHOBpPEMEHHO paboTalomiHx GarepHhIX
HACOCOB Mpa = 2;

6) GoKoBHE OTBOABI ODH Mpyas > 2 (B TOM YHCIe NPH KPaTKOBPEMEHHOM
BKIOYEHHH TpeThbero GarepHoOro Hacoca).

4.6. [Ipa pacuere OCHOBHHIX mapamerpoB (pHc. ) HAHHA QPOHTA [JOHHOTO
©OTBOJA @, ONpeJelAeTCS H3 YCIOBHSA:

a; =058, x.
13
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Puc. 5. CxemMa pacnpefeauTe bHOH CHCTEMb

G- IQHHBMH OTBORAMR; 0—C GOKOBHIMH OTBOAGMM SPH OZHOGPeMeHuo# pabore ARYX fa-
FepUMX HACOCOB (MPH KPATKOBPEMEHHOM BKJAIQYEHHH TPEThero OarepHoro Hacoca); 68—
¢ 60KOBHMU OTBOA2MH, NIPH OJHOBPeMennOH paGoTe Tpex GarepHsIX UacocoB.

liluouna pgowsoro oteoja bll onpejeaseTcd no q)opmyne:
bn = ﬁ}lhs M, (7)

rAe A—ray6HHa NOTOKAa B MAarMCTPalbHOM KaHane; 3; — ONBITHHN Ko3hhHuU-~
€HT, onpeXeaseMblii no Ta6a. 8, 9 (noaydemHuli mo pesyabrataM Aa6OPATOPHHIX
AcCCregoBaHuil) B 3aBHCHMOCTH OT 4ucCaa Ppyra NOToKa B MarHCTpalbHOM Ka -~
nare.

Ta6auya 8
Yucao
2')./::1_3 1 2 3 4 5 6 7 8 9 10
PeALEOM
uaRrane
Ba 1,3 2,0 27 3,2 3,7 43 46 5,0 5,4 58

Uucno Ppyna Fr noTOka B MarucTpalbHOM Kawale onpeneasercd no Qop-~

Myne:
BnQ*

Fr= god

)



Ta6auya 9

Orxocu- OTHOCHTeNbHAS UWMPHHA OTBOJA P IpH wHcie Ppyra NOTOKA B MATHCTPAABHOM
TeALHHH KaHaje
pacxo.IK
QTBOAZ
a 1 | 3 s | s | 6 7 8

[pu yrae a < 20°

} 2,5 3.4 42 50 | 57 | 62 | 66 | 7.1
= 2,5 3.4 4,2 50 | 57 | 62 | 66 | 7.1
s 1,5 2,1 2,7 33 | 38 | 42 | 46 | 50
5 1,1 1,6 21 26 | 30 | 34 | 37 | 41
s 08 1,2 1,6 20 | 23 | 26 | 30 | 33
= 0.7 1,0 13 16 | 19 | 22 | 24 | 27

[Tpn, yrae o = 60°

} 3,0 4,2 5,2 60 | 67 | 73 | 78 | 83
) 3,0 42 5,2 60 | 67 | 73 [ 7.8 | 83
—;— 1,8 2,5 3,1 3,7 42 | 47 5,1 5,5
% 1,3 18 2,3 2,7 31 | 35 | 38 | 42
—;- 0,9 1,4 1,7 21 24 | 27 | 30 | 33
% 0,8 1,1 1,4 1,7 20 | 22 | 24 | 27
flpu yrae a = 90°

1 42 | 58 7,1

. 42 5,8 7.1

5 22 30 3,7 43 | 49 | 54 | 58 | 62
- 16 21 26 30 | 34 | 38 | 41 ] 45
% 1,1 1,6 2,0 23 | 25 | 28 | 30 | 33
—é— 09 1,2 1,5 1,8 ol | 22 | 24 | 27

15



Flé © — naoluaib JKHBOTO CEYEHHS MOTOKA B MarMCTPaibHOM KaHaje, onpexe-
asemad no 1. 2.11; B; — wupHHa n0TOKa MO CBOGOAMON TNOBEPXHOCTH, Onpené-

JgeMas M3 yCJOBHS:
By = 2,82 Vhrog, — 0,0k,
4.7. Ulupsua Gokosoro oTBofa & onpenensercs no dopumyue:
b=pB (w), ®

rne § = b/B — orHocHTenbHAS LIHDHHa GOKOBOTO OTBOJA.

OTuocHTelbHas MpHHa 6okosoro oTeoAa P oupemeasercs mo Taba. 9
(nonyueruoil Ha ocHOBaHHH naGOPATOPHBIX H HATYPHHX HCCAeNOBanHufA) B 3aBH-
CHMOCTH:

a) OT OTHOCHTeABHOr0 pacxofia otsoxa K, paBHOro OTHOMIEHHIO pacXoja B
6okoBo#l OTBOJ Qs K PaCXoLy MOTOKa B MarHCTPAlbuOM KaHajie mepep OTBO-
Jom Q;

6) ot uHcna Ppyna moroka B MariCTpadbHOM KaHane.

4.8. OrnocurenvHbilt pacxox orsoma K ompesessercs mo Ttaéa. 10.

TaGauya 10
Koanyecrso OTHOCHTEALHEH PACXOR 0TBOAA K B SaBHCHMOCTH OT MOPSAKOBOrO HOMep&
OIROBPEMEHHO oTBOA2
paboTaImuX
HACOCOS Mpgs | 13 34 56 | 78 | 9w 112
1
2 T 1 1
1 1
3 3 ) 1
1 1 1
4 3 El 7 1
1 1 1 1
5 E) T 3 7 !
6 I L 1
6 5 4 3 2 1

49. PaccrosHe MeXAy OCAMH JBYX COCeJHHX OTBOLOB L ofipepeasercd u3
YCHOBHS:

L > 1,5B Fr,

HO DAacCTOSHHE STO HOJKHO OBITh He MeHee cyMMapHod WHpHHBI L& 97X oOT-
80/108.

4.10. O6mee KOMHYECTBO HACOCOB, YCTAaHAaBJIMBaeMbIX B leuTpanphofi Garep-
Hofl HacocHO CTa%mMH, ONpeleAseTcE IO (QopMyde:

Rogm = Anipss, (10)

rae A — onsiTHBE Kos(dHUHeHT, yyHTHIBaOUaf NOTpeGHOCTh B PEMOHTHHX H
pesepBHHIX Hacocax, onpejensercg no taéa. {1, noayyeuuok wa ocHose of3opa
KCNYATAUSOHHBIX MATEPHAMAOB.

4.11. PexxsM SKCIJTyaTalldd pPAacIpefesHTeJbHOH cHcTeMBl OarepHBIX Haco-
coe ¢ GOKOBHIMH OTBOJMAMH 38BHCHT OT COOTHOIEEHHS MEXXy pacuetrBofi NIMpR-
Ho#l oTBofa b, ompepensemoil mo n. 4.7, H MIHPHBOA 0TBOAA Daon, ROBYCTHMOA 1O
KOHCTPYKTHBHHIM H SKOHOMHHYECKHM COOGpaKeHHSM.

Tlpu b<bpyy TNpHMEHseTCH, KAK NpaBHIO, DEXHM SKciyaTamue Ges pe-
TyJIHPOBAHAY PACXOLA NYABIH B OTBOX.
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Tpu 6>b,0q peryampoBaHHe pacxofa NYJLNH B OTBOL seadercs o6x3a”
TENBHEM,

Tabruya 11

Kosddunuenr A npr xorugeerse

RacocoB, padoramix Bpe-

XapaxkrepHeTHka aGPasHBHOCTH S0J0HINAKOBHX ? pmmm ,:n olmosp
MATepHAI0B pab

2 >3

[lInaku moswimeunolt aGpa3usHoO-
CTH, B TOM 4HCIe npu XHAKOM DIna-

KOYNAMGHHH . . . . . . & o . o . . 2,5 20
3ono11aKO0BElE MaTepHanhl Manofl
A6DASHBHOCTH . . . v o + o o o« .+ . 20 20

ef

4.12, ing peryiHpoBamHs pacxoia B GokoBmle oTBoidl nps P=1,0 nep®,
KaXIbIM OTBOJAGM YCTAaHABJHBAETCH 3aTBOP-PEryisTop ¢ BEpTHKAMBHOR OChHIO BP"
mienns. KOHCTPYKIMS H CXeMa YCT2HOBKA 3aTBODA-ETY/STOpPa IpDHBENERH ¥

pHuc, 6.

A-A

|44

8
18,

AL_}i = —
—

Puc. 6. Cxema 3aTBOpa-peryiaropa € BepTHKaIbHOMH
OCbI0 BpalmICHHS

J—naacTHpa saTBopa; 2-—samuTHHft KO3HpeK; $—och 3arBopa;
4 —MOAWMNKKKA; 5 —OlIopHas pama.

4.13. Perynuposadie oCyHlecTBASCTCS MOBOPOTOM 3aTBOpA-PerysaTopa oﬁ?é

CHTEAbHO OCH MATHCTPAABHOrQ KaHaja Ha yroi @°, onpenenseMbfi no ta6Jt:
B 3aBHCHMOCTH OT OTHOCHTEJBHOro pacxofa orsofa K.
OruocuTeapublli pacxof orBoga K ompepensiercs mo m. 4.8.
Ta6auya 12
e

1 1 1 1

—_— -— —

1
OTHOCHTEbHHA PACXOR oTBOAR K 1 Y 3 7y 5
—

¥ron noBopoTa 3aTBOpa-pe-
ryasTopa ©° . . . . . . . . .

3¢ 30 23 | 20 B 16
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TIPHIOJKEHHE 2

[pumepnt pacyera Ge3HanOpHOTO TrUAPOTPAHCHOPTA
30/0MIAAKOBOTO MarepHaia

Mpumep 1 (ua gedicreyomedt T3C). Hcxoanble AaHHBe: AJAuHA KaHana
L =126,0 u; conea 39; I=1,5%; ross = 150 Ma; n =0,012; Hanop BOAK B com-
nax H=400 x; BecoBoifi pacxox WaaKa U3 OXMOW ULIAKOBOH Bamue Pr=1,0 m/%;
Facxo.tll BOAbI Ea rpanyiauuio mIfaKa ONHOH DIAaKoBO# BaHHBl ¢p = 5,0 A3/y
puc. 1, a).

Onpegeant paccTosuHa MexAy HOGYAUTEAbHBIMH COMJAMH B [IJAaKOBOM
Kauane;

1) npu Hanope Boie H = 40,0 # mo Taba. 3 dc =18 ma, 3¢, = 615 ad[y;

2) npu nanope Boxst H =400 & no Taba. 1 N =13 xem, dc=12 s
no ta6n. 4 ¢, =86 mj4;

3) Ana KaHanxa rog, — 150 su, 3agasadch A = 0,05 4 0,10 4 0,15 u; 0,20 4
€TpouM KpuBbe o = f(h); y = f(h) m R = f(h), npusexenuble Ha puc. 6 (npu-
Jdoxenue 1);

4§ X4 3THX We h # cooTseTcTBywImHX R no ¢opmyae (3) m rpaduky ua
PHC. 3 BBIUMCAAEM CKODOCTH HOTOKA U M[CEK;

5) IAA BHIUMCAEHHBIX U onpenenseM Q = ve u cTpouMm Kpusble v =f(h) u
Q = f (h), npuBeneHusle Ha puc. 6 (Raa f=15% & ¥ v onpelendoTCA HUTEDP-
noasuuet.

Onpexergem:

6) paccromuue meway comaamy 3—4 no dopmyae (I):

Q =3¢, + mqr=61,54-2-5 =715 4[4,
M onpeneaserca B sapucumocty 0% K no dopumyae (2);
no taba. 6 2« =0,88; no rpaduky puc. 6 2 =0,084 x; v = 4450 wfu;
,012
K =088 (%)-0,%4-4450- 10 = 0,552;
no Ta6a. 5 npn K =0552 M =0,145,

0,145.71,52.40,0

I=—5T13610

= 17,2 M,

[Tpuunmaem [ = 12,0 & X0 ycTauwoBnenHoro conia 4 nof nepsoit MmIaKOBOH
BaHOW BTOporo xotaa U ! =8,0 4 10 conaa 5 nox BTopoi IINAKOBOA BaHHO#
9TOTO e KOTia;

7) paccrogHHe Mexay connamy 5 u 6:

Q=3q, + mg:+ nq, =61,5-44.54-2-8,6 = 98,7 #¥/q;
no rpaduky puc. 6 h=0,099 4, {v = 4950 a/y;
0,012
K =088 (W) -0,099.4950. 10 = 0,525;
no Taba. 5 npy K = 0,525, M = 0,106,

0,106-98,72.40,0

="1186100  — 120

npunamaem 12,0 u;
23
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8) paccrosiHHe Mexkay comaamu 6 u 7
Q=615 +4-5-3-8,6 = 107,3 x3/y;
K =088 (%)7%)-0,103-5075- 10 = 0,514;
no taba. 5 M = 0,0945,
0,0945-107,32-40,0
I= —7F138.10¢

npunHmaeM /=80 w4 10 yeTasOBEEHHOro comna 7 mog nepBoii ngnaxosoﬁ
Banuoll TpeThero xotaa u ! = 8,0 & Ho conua 8 mox BTOPOi MINAKOBOH BaHHOR
3TOro KOTI1a;

9) paccrosuHe MexnIy confiaMu 8 B 9;

Q=61,546.545.86=134,5 4[4,

0,012 .
K =088 (‘1?4?) .0,116.5450-10 = 0,497;

=126 &,

no taba. 5 M = 0,0778,

0,0778-134,52-40,0
l=—"671386.10

= 10,9 M,

mpuunmaeM 110 a;
10) paccrosnue Mexay comaamu 9 u 10:

Q =61,5-+6-546.86 = 143,1 uetfy;

K =088 (%1.—?—) 0,119.5550-10 = 0,487;

mo Taba. 5 M= 0,071,
0,071-143,12.40,0 ]
I="grgeim =113
npunumaem (=90 po ycramosaesoro comaa 10 mox mepmo#t miaakosoft
BaHHOH yerBeproro xoraa u [ = 8,0 & n0 conna 11 mox Bropoi maaxoBO# Bau-

HOH srToro koTaa;
11) paccrosauue Mewny connamu 11 u 12:

Q=61,5-+8-5-48-86 = 170,3 #3/x;
1
K =088 (—(1)-%%)-0.130-5825- 10 =0472,
no tabar. 5 M = 0,065,
0,065-170,32-40,0
! = ‘18,6']0-’—=10'8 M,

némuuuaem {=9,0 & c ycranoBKoll ero na nosopore Kawaia (comro 12);
12) paccrosnue mexay comaamu 12 u 13:

Q=615--8-54+9-86 =178,9 #3«;

K =088 (-‘1’—’7%3—).0,134.5900- 10 — 0,465;



no rta6a. 5 M = 0,060,

0,060-178,92-40,0

'=—gTgpi =111 &

nprunMaen 11,0 4,
13) paccrosume Mexay connamy 13 u 14:
Q=61,5-8.5+410-86=187,5 #3/x;

,012
K =088 (77 ) -0.135.5625.10 = 0450

M =0,053;
0,053-187,51-40,0
I=—g1gp =107 %

npunuMaem 11,0 .

Taxum 06pasoM pomkHo GHTh ycTaHOBieuo 14 noGyamTenbusix comen.

[Mpumep 2. Hcxonusie gauHnie: nauHa xamana L =150 x; n=0,012;
Foga = 160 aem; I =1,0%; Becono#t gacxon sonel Py =1,0 mf«; pacxol BORH H3
t(mm l:a*}:;ocuunnoﬂ annapar g; = 4,0 #3/%; vanop Bomm B comaax H =400 »
puc. 1,6).

Oupenenuts paccTOAHHS MeXAYy NOGYRHTENLHWMH CONAAMH B 30IOBHIX Ka~
Hauxax:

1) ggm H=400 # no tabn. 1 N.=0,70 xem; d.= 10 sus; no Tta6a. 4
q, =5,9b #3/4 (NOA 3010CMHIBHHIMH aNNAPaTaMH IIEPBOTO KOTA3 yCTdHARIMBAIOTCH
qYeTHpe comnna);

BHIYHCHAEM 11O cbopmgne (3) u rpaduxy puc. 2 v ¥ Q=vo; » nNpH-
H¥Maeres no rpaduxy puc. 6 (mpHaoxeune 1);

3) crpoum kpHBHe U= f(h) u Q= f(h) puc. 6.

Onpenensem:

4) paccrosune mexnay comnamu 4 u 5:
Q=n"gs+nq, =4-4+4.595= 39,8 a/y;
o dopmyae (2)
0,010

K=1 (—m—) 0,070. 3350- 10 = 0,590;

no tabn. 5 npu K = 0,590 M = 0,234; no dopmyse (1)
0,234-39,82.40,0
= W = 6,0 M,
5) paccrosmHe Mmexxy comramu 5 u 6
Q=>5-4+5-595=149,75 #3[x;
no rpaduky puc. 6 h=0,078 x, v =3600 4,

{

0,010
K=1 (-EJ—S—) -0,078-3600-10 = 0,565;
no vabn. 5 M =0,17,

npwanMaen 6,0 4,



6) paccrosmne mexcay connauu 6 u 7T;
Q=06-446-595 = 59,7 a3/u;
h =0,085 &, v =23800 a/u,
0,010
K= l( 507 ) 0,085-3800-10 = 0,54.
M =0,124,

npunumaeM 0,5 x;
7) paccrosuue mexnay comnamu 7 u 8:

Q=17-4-47-595=26965 M3x;

0,010
K= 1(6965) -0,092-4000-10 = 0,53, M = 0,111,

_ 0,111-69,652.40,0 ~592 &
7-1-5,95.102 e
TnpHHHMaeM 5 &u;
8) paccrosvne Mexay connamd 8 n 9:
Q=8-448-595 = 79,60 a3fy;

K=I(%99%g-) 0,007-4150-10 = 0,51, M = 0,089,

0,089-79,602.40,0 48
I="g735m1e =8
npuunMaeM 50 x;
9) paccrosnne mexny comaamu 9 u 10:
Q=19-449-525 = 89,55 wd/x;

0,010
1(8955) -0,103-4300-10 = 0,496, M = 0,075,

0,075.89,552.40,0
="g.1.5% 10 4t
nputinMaed 4,0 w4,
10) paccrosnne mexny conaamu 10 u 11:
Q =10-4410-595 = 99,5 #3/u;

K=1 ( %2150 ) 0,109-4400- 10 = 0,480, M = 0,0675,

TpHAHMaEM
0.0675-9952.400
I=—=151505102 =45+

npunnmMaem 50 ;
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11) paccroanne mewny conaamu 11 n 12:
Q=11-4-411.595 = 109,45 43/u;

0,010
K=1 (m)-0,114-4500-10 = 0,465, M = 0,06,

_ 0.06:109452-400 .
=T11.1.505-108 — 49 %

npukuMaem 5,0 a;
12) paccroanue mexay conaamu 12 u 13:

Q =12-44-12.595 = 119,40 x3(u;

,01
1(0 0

K= m)-0,1l9-4650-10 = 0,462, M = 0,058,

_ 0,058-119,402.40,0
R U T ([ e A

npuHaMaeM 5,0 x;

13) na noBopote kaHanma ycTaHaBiuBaercs comno 14 Ha paccrosmum 50 s
or conna 13. B nocreAyolMx AHYX NPOAONbHHX KaHAnax PAacCTOSHHE MEKAY
COMNIaMH NPHHHMAETCA aHAJNOTHYHO NepBOMY kaHany (puc. 1,6). CyMmapumi pac-
XO0Ji, BOAK, NOCTYNAWIMe# B MarHCTPaJbHHA KaHal, pPaBeH:

Q=3(12-44-13.5,95) = 390 #3[u;
npH Q =390 w3y mo Tabn. 2 rogs = 200 mx;
14) & u v npusumaem no KpuBHM puc. 8;

15) paccrosinie mexay coniamu 14 u 15;
no rpaduky puc. 8 (npunowxenue 1) k= 0,197 x, v = 6500 x/¢,
0,010

K=1 (m)-0,197-6500-10 = 0,329, M = 0,026,

0,026-3902. 40,0
=315 10 =73 %

npunuMaem 7,0 4
16) paccrosmue mexay comnamu 15 u 16:

Q = 390 4 1.5,95 = 396,0 4ed/x;
=1 00%0 0,198.6500-10 = 0,323, M = 0,026,
K= (m). -6500-10 = 0,323, M = 0,026,

0,026.-396,02-40,0
= "3.1.595 10 — 6 *

npuunMaeM 8 a;
1% paccrosHue Mexny comnamu 16 u 17:

Q = 390,0 4 2-5,95 = 402,0 x3[x;

0,010
K=1 (m)-0,200-6550-10 = 0,326, M = 0,026,

0,026-402,02-40,0
l= 31505100 =8 #

npunuMaem 8 M



18) paccrosnue mewmny conaamu 17 u 18:
Q =390,0 4 3-5,95 = 408 w3/u;

0,010
K=1 (m)-O,QOl -6550-10 = 0,324, M = 0,026,

0,026-408,02-40,0

I= 251350510 =80 %

npunumaem 8,0 4
19) paccroaume Mewny conxamu 18 u 19:
Q=390,0 - 4-5,95 = 414,0 ax3[y;

1 0,010
K= (:"—-4] 20 )-0,202-6600-10 =032, M= 0,025,

0,025-414,02.40,0

= *——_36-1-5,95102— =7,9 M,

npuuaMaem 8,0 ag
) paccTossHe MeXny comaamu 19 u 20:
Q=390 -}-5-5,95 = 420,0 #3|4;

0,010
K = 1<T0,0)-0,203-6650-10= 0,32, M = 0,025,

y 0025-42002-400
= 736.1.505.100 — &' 4

upunumaem 8,0 u;
21) paccrosnue mexay comnamu 20 H 21:

Q = 390+46-595 = 426,0 4¢3/x;

0,010
K=1 (m)-o,m-esoo- 10=10,32, M = 0,025,
0,025 -426,02- 40,0
'= 315910 =54«

npuuuMaem 8 4.

Jlns ypoOGcTB2 MOHTaXKa B MArHCTPafbHOM Kanane MPHHEMAaeM OJBHAKOBOE.
paccToaHie MexAy nobGyauTenbHHIMH coniami, T. e. 8,0 .

Ilpumep 3. HcxonHele naHHme: pacyeTHHi#l pacxop ruppocMecn Q ==-
= 550.43[4; ¥OHCHCTeRuusA THAPocMecH Cg = 10% ; xpynHocTb muaxa dy= 4,0 uM;
DAOTHOCTb Mraka (yaeabHbli Bec) 7§ -=§,8; roon = 200 aMae; n = 0,012.

OnpepenuTh KPHTHYECKYI0 CKOPOCTh M YKAOH AHA KaHANa NPH THAPABIH~
UYeCKOM TPAHCIOPTe MHAKOrO IMiaKa:

1) mo 1abn. 7 ana do =40 Mu 1 ¥ =28 Wy==28,1 cufcex;
2) nns Kanana rosy = 200 acu, 3agaBasch k= 0,06 4; 0,09 4 0,12 &; 0,154,

cTpouM Kpuane o = f(h), y = f(h), R = £ (h), npeacranrentsie Ha puc. § (apu-~
noxerne 1);

3) no dopmyne (5) ckopoctb U* Mjcex pas Tex we 3HAYeHHH A H COOTBeT-
crymux R; k=006 4; R=0,038 & (puc. 8);
9,81.0,004 \'5s _ ,, / 0,038 \*s
U*: 0,281 [4+2,8 (W) .IOI‘.(W) ]: 3'52 Micex;

h=009 # R=0,055 x;



9,81-0,004 \Y2 ' / 0,055 \%s

vt = 0,281 [4 +238 (W—‘) -10 (T)'OOT) =39 Mjcex;
h=012 4; R =0,069 4 )
9,81.0,004 \ . 0,069 \"s]

v¥ = 0,281 [4 +238 ( 09813 ) *.10 "-(m) = 4,20 #[cex.

h=015 4; R=0082 x;

9,81 -0,004 \'s _ , A 5]
o* = 0,281 [4 +28 (———072—81,—) 10'%. (_8??_._.%) " - a3 Kfeer;
' |

4) anst BHUMCAEHHBX U* M © = f (k) no rpaduky puc. 8 Q = v*w;

Q =3,52.0,012-3600 = 152 a3[u;
N Q= 3,9-0,022-3600 = 310 43/x;

L) y B
Vuenldady ¥ e Q = 4,2.0,032-3600 = 481 w3/u;
g v ! Q = 4,39-0,043.3600 = 680 #3(4;
| NEVa 5) no BuuucnenusiM v* = f (h)
809 : J ! H Q= f(h) cTpouM KpuBHE, NpeR~
%ﬂ.‘.__/_}_- L[ CTaBleHube Ha pHC. 2;
P 6) no kpuseM v*=f(h) ®
3] / / Q= (h) aas pacxopa ruppocMecH
&” 550 34 v* = 4,26 wfcer
] A up=07-4.26= 2,98 ujcex;
“ P 7) aaxt Q=0550 M3/ U Uyp=
'xp
- // = 2,9% Jt{cexs;s
. L~ Qg = —238—236'05 = 0,0507 a2,
0 002 Opw 006 098 040 4f2 Ofe afs '
hiv) 8) no rpadpuxy puc. 8 man
Puc, 2. Tpapux sasucumocts v* n i,";P i%005907“:4¢7 hep =017 & m
Q= f(h). P 9) yknou nsa xamana mo dop-
myae (6)

_ Ug? 2,981
I= C’Rkp = _‘6’-—_"5 2'0,09.1“) = 3,2%,

C —onpeneasercs no rpaguky puc. 3; npu n =0,012 u R, =003 # C = 56.
Mpumep 4. Hcxozune manuble: sonounaxosas nyapna Manoi abpasus-

HOCTH TNOCTYyNaeT B LEWTPatbHyld Garepuyio HACOCHYIO CTAWUMIO MO ABYM na-
pannelbRBM MarHCTPaNbHBIM KaHANAM rogn == 250 Mu; n = 0,012; I = 0,02.

PaccuutaTh pacnpefiefuTEAbHYI0 CHCTEMY C JOHHHIMHM OTBOAAMH AJS UEHT-
paasHO# GarepHOM CTaHIuH.

Ob6mali pacxoa nynbnsl B pa3iuyHble MOMEHTH BPEMEHH yCTaHaBAHBAETCH
2

Q%= 1200 43/« u 2100 a3/4. TlpomssomurenbrOCTh Oarepuoro Hacoca Qsu =
=1300 u3/«.
1. Pacuetnbi#i pacXoR HYJbIb N0 MATHCTPANbHOMY Kauany:

= 34;2 = 1200 43¢ = 0,334 43/cexc.

2. ITo rpapaky 3asucumocts Q = f (k) (puc. 10) oapegenserca h = 0,266 4,
cooTeercTayomasn Q = 1200 w3y,



3. Mo rpadpuky saBucumoctH o = f (h) (pHc. 10) onpeaenserca o = 0,106 43,
cooTBercTByOmWas k= 0,266 4.
4. Hlupuna notoka no cBoGOAHOH NOBEPXHOCTH
By = 2ro6a=2-0,25= 0,50 # npu h > roa
5. Yucao Ppyaa nmotoxka B MarucTpaiabHoM kauane no Qopmyne (8):
_ BpQ _05.0334 —48
T ogws T 981.0,10688 — T
6. auna dpoura orsosa no n. 4.6:
a,=05B=05-05=025 .
7. Mo T1361. 8 npu Fr=4,9 unrepnonauueil onpegenseTcs ONLTHHA K03(dH-
uuent B;=306.
8. Mo ¢opmyae (7) wHpPHHA AOHHOTO OTBOAA
by = B,h = 3,6-0,266 = 0,96 .
9. B cooTBercTBuM ¢ N. 4.8 paccTosHMe MeXAYy OTBOAAMH H3 yCIOBHA:
ay L > 1,5BFr=15-05-48 =36 ;
6) L > 2b; = 2-0,96 = 1,92 &, npuunmaercst L = 3,6 4.
10. KoandecTBo 0HOBpeMeHHO PaGOTAOIHX HacocoB
Qobm 2400

_— e A

Mp6 = "Qgm 1300 ~ 2

Fr

11. [IpH npee =2 u maake manolk aGpasusdoct mo Tabn. 11 A =20.
12. ITo ¢opmyne (10) obmee xoanyecTBo Garepubix HacoCoB

No6ur == An[m—, = 2,02 =4,

Obmas KOMIOMOBKA pacnpeelHTeNbHOH CHCTeMH NpUBEjeHa Ha PHC. S, 4

ITpumep 5 Jlng HCXOAHBIX JAAHHHIX OpHMEpa 4 pacciHTaTh CHCTEMY €
GoKOBBIMH OTBOJAMH NpH H3MEHEHHH pacxoja MyJbNH B Pa3AHYHHE MOMEHTH
BpeMenH Qe = 740 4e3[u; 1480 3[4, M3[u.

[TpouasoauTenbHOCTL GarepHoro Hacoca Qg.x = 740 43[4. Onpenensen:

1. PacueTHH# pacxox MyabNbl MO MaracTpaibHoMy KaHany

2200
Q= 9—"2&“— =—g—= 1110 u3{u = 0,306 43Jcex.

2. Mo rpaduxy sasucumoctH Q= f(h) (puc. 10) npu Q = 1110 #3/4 h =
= 0,255 .

3. o rpabury 3aBucumocTH o = f(h uc. 10) npu A =0255 # o =
Y m (p ) mp

4. llnpuBa mnortoxka no so6oXHOH mnoBepxHOcTH By = 2ryg, =2-025 =
= 0,50 4 0pa kA > ryss

5. Yucno Ppyna noroxa B MarucTpaibMom kauase mo dopmyne (8):
B, Q2 0,50-0,3062
Fr=—go ="981.0,0065 — 482

6. KonmnyecTBo onHoBpemMeHHO pabOTAIMHX HAcOCOB

Mo taba. 11 mpu np,e =3 A =2,0.

7.
8?; ITo dopmyre (10) obutee umcao GarepHsIX HACOCOB o6 = Altgas =

-2 6.
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9. TMo Taba. 10 npH npse = 3:
nns orBoga 1 K =1/3; nas oteona 4 K =1/2;
ang orBoga 2 K=1/3: nas orBoga 5 K=1;
ans orBoga 3 K=1/2; nmna orsoma 6 K = 1.
10. Mo Ta6a. O npn a < 20°, Fr= 4,82 unrepnoasuuedt onpexeasercs:
ang K =1/3 = 3,764;
s K=1u K=1/2 8=5,616.
11. ITo dopmyne (9) npu o < 20°
nph K=1/3 b=8B=3764-0,5=1,78
npu K=1un K=1/2 b=8B=05,616.0,5 =281 4.
YunteiBas pasmMepsl nePeKpbIBAOIMMX WAHZOD, MO KOHCTPYKTHBHBIM €006-
paxeHusim 415 OTBOJOB 1 H npurHMaetca a = 20°, b= 1,78 u, a nas oTBO-
noB 3—6 ycranaBauBaertes DEeXHM perysupoHanus npu b= B =05 x c npe

MEHEHHEM 3aTBOPA Peryadaropa € BEPTHKAaJbHOH OChIO BpAIIEHHS.
12. B coorserctBud ¢ n. 4.9

L =15BFr=15-0,5-482 = 3,61 x.

13. KoHerpykuusi 3aTBOpA-Peryidaropa M PeXHM DperyiupOBaHHs s OTBO-
JoB 3—6 ycTaHaBAMBAWTCA B COOTBETCTBHH ¢ m.n. 4.12 u 4.13.
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3aMmeueHHNE OHGUATKH

Crpanuna Crpoka | Hanmewartano |Cneayer uHTaTs
25 14 csepxy 110 x 11,0 »#
27 7 . 05 » 50 &
20 1 9,81,0,004 9,81-0,004
* 0,2912 0,2812
2 9 csepxy 3,764-0,5 3,564-0,5

Ykasauna no pacuery nuyrpnctaumxouﬂoro Ge3na-
MOPHOFO TPHAPABAMYECKONO TPAHCNOPTA 30M0MJIAKOBOrO

MaTephaaa.
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