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BBEJAEHHE

B Coserckom Coio3e B LIHPOKHX MacmiTabax oOCyIIeCTBAAETCS
CIVIOIIHAA 3JeKTpH(UKAUHA ¥ paJHOdHKAUHUs CeJbCKHX MeECT.
DJNeKTpUYECTBO W pagHO IPOYHO BXOAAT B OHIT KOJXO3HOH Je-
peBHH.

Ilo mjany CTaJHHCKOH TOCJAEBOCHHOH IMATHJIETKH BeLyTCS
rpaHIuO3Hbie PaGOThl MO JIEKTPHOHKALMH CEJLCKOro X03SHCTBA.
Yxe nylleHnl B 3KCILIOATALMIO COTHH 3JeKTPOCTAHIHMH, KOTOpbIE
JIAI0T TOK HA NYHKTHI J1€KTPOMOJIOTHOEI, OCBELIAlOT LIKOJbI, 60Jb-
HUIbI, U36GBI-UHTAJbHH, MHTAIOT HIKOJbHBIE H KOJXO3HEIE pajiHo-
y3nael. Teicsiun W ThicAud Jgamnouek Mibuua ropAr m B JAomax
KOJIXO3HUKOB.

Bo MHOTHX CeJIbCKHX MECTHOCTSIX JAesiTeJIbHOe ydyacCTHe B 3JIeK-
TpudHKAUKH OpPHHHMAaeT MoJjofexb. OHa rOMOraeT COOpyXaTb
IJIOTHHBI A/ TMAPOCTAHLUHMMA, YCTAaHABJIMBATb CTOJNOBI, TSHYTb JIH-
HHH 3JIeKTponepenay.

C Kax[IbiM TOJIOM Ha Cejle pacteT HOTPeGHOCTL B BBHICOKO-
KBaJHGUIUPOBAHHBIX CELHANHCTaX IS OOCTYXHBAHHS MEXKOJ-
x03ubIXx ['DC, KOJXO3HBIX PpanHOCTAHIMA H PaJHOTPAHCJSILHOH-
HBIX Y3JI0B. DJIEKTPOTEXHHKH, MOHTEpH, HaICMOTDIIHKH, palxHo-
TeXHHKH — 3TH NPO(ECCHH CTAHOBSATCA MAacCOBHIMH B COBETCKOH
JiepeBHe.

Mouoie Kb, YBJIEKAIONIAsCs PaTHONIOOHTENLCTBOM, 3aHHMalo-
HasicCi  CaMOCTOSITeJIbHOH  NOCTPOHKOH  MAaJIOMOIUHBIX  BETPO-
H THIPOJIEKTpOABUraTesell, BbABUraeT H3 CBOEA cpelbl KaJpbi
MEXaHHKOB, 3JIeKTPO- H PaJHOTEXHHKOB.

MHorue cesa HameH cTpaHbl pacroJjioXeHbl Ha Geperax 60Jib-
WHX M MaJblX PeK — HCTOYHHKOB caMoil JelueBofi sHepruu. dHep-
rus «Gejoro yriisi» Bpaliaer TypGuHBI [lHemporsca, BOXSIHBIE
MeJIbHHIBI, NaeT TOK MeXKOJXO3HbIM THAPO3JEKTPOCTaHILHSM.



OnHako T'HAPOIJIEKTPOIHEPIHIO MOXKHO HCMO/bL30BATh Topasio
wnpe. 3acTpeibIMKaMH 3TOrO BaXKHOTO Jejia Ha cejle JOJKHbI
6bLITh KOMCOMOJBUB, WIKOJbHas MOJOAeXb. Jlaxe cunaMu He-
GOJIBILIOTO KOJJIEKTHBA MOXHO NMOCTPOHTb THAPOYCTAHOBKY M&Jiof
MowiHocTH. Ham6osiee HOCTYNHBLIMH JJisi CaMOCTOSITEJIBHOTO CO-
OpYKEeHHsI SBJISIOTCH CBOGOXHONOTOYHBIE THIPOYCTAHOBKH. OHH
HCIIONIL3YIOT HENOCPEeJCTBEHHO XUBYIO CHJIY DeKH H He TpeGyioT
ycTpoficTBa IJIOTHH.

Takue rUApPOYCTAHOBKH MOTYT LaBaThb 3JIEKTPOSHEPTHIO IJIs
OCBeLIeHHsl IIKOJLI HJIH CeJbCKOro Kjay6a, H30bI-YHTAJbHH HJIH
HECKOJIbKHX JOMOB KOJIXO3HHKOB, a TakXe JJs NHTaHHA panHo-
ApHEMHUKOB,

VyacTBys B COOpDYKeHHH HeGOJIBIINX THAPOCTaHLHH, MOJO-
JIeXpb ofOorallaer CBOM 3HAHHS H OKasbiBaeT NpaKTHYeCKylo No-
MOIb B 3JIEKTPH(HKALHH CBOEro ceJa.

3anaya Hacrosime#i GPOIIIOPH — NMOMOYb CeJbCKOH MOJIOJEXKH,
HHTepecyIolleAcsl NMPaKTHYECKHM HCIOJb30BAHHEM THAPOIJIEKTPO-
3Heprud. B Gpounope naercss omucaHue CBOGOJHONMOTOYHOR TH-
JpOCTaHUHH MaJIOf MOLIHOCTH C pPOTOPHBLIMH HABHraTeNsIMH HaH-
Gonee coBeplIEHHOH KOHCTPYKIUH.



l. ONPEAENEHUE MOLLIHOCTH
CBOBOHOMOTOYHOM TMAPOYCTAHOBKH

1. UTO TAHOE BHEPr1Aa U MOLWWHOCTbL BOAHOIO
NOTOHA

MomHocTe c30601HONOTOYHOTO BOLSHOTO JIBUraTeNsl 3aBHCHT
OT TpeX BEeJHUYHH: 1) pacxoma BOAbBL, T. €. OT KOJHYECTBA BOMHI,
fIpoTexarolell yepes padoyee Koseco ABHUratesisi B CEKyHIY; 2) OT
JKHBOH CHJILI YacTHI[ BOJb!l, KOTOPYIO OHH NDHOOpETAloT NpH JABH-
XKEeHHH; 3) OT TeXHHYECKOro KauecTBa pabouero KoJeca MBHIaA-
TeJsl MJIH, KaK TOBOPST B MeXaHHKe, OT KO3(HUUEHTA MOJE3HOro
JedcTBHs (K. 0. A.) JBHraresis.

[Tpexne yem mepefiTH K onpejesieHHIO MOLIHOCTH Haiveil €BO-
OOHONIOTOYHOll YCTAHOBKH, BCIHOMHHM HEKOTODHIE MOHSTHS U3
¢ H3UKH.

DHeprueil BOJHOrO MOTOKA HJIH THAPOIHEPrHeil Ha3bIBACTCS €ro
CIIOCOOHOCTL TNPOHM3BOMUTBL Ty HJAM HHYyWO padory. Ecinu Bona
B 1pyle, o3epe, GacceiiHe, pesepByape HJH Gake ocraercs B CO-
CTOSIHMH IIOKOSl — He TeyeT, TO 3TO 3HAYHT, YTO OHA HE COBep-
maer paborbl. Ho Henb3s €KasaTh, YTO B TaKOM CJyyae OHAa He
obnanaer sHepruelt. OHa o6sangaer CKpLITOl 3Hepruedl CroKoH-
HOro MOJIOKEHHSI HJIH, KaK TOBOPAT,— MOTEHLHAaNbHO! 3Heprueii '.

ITporekaromas Boja B pyube, peuke WM GOJBIIOH peKe Cro-
co6Ha TPOH3BCAUTbL paboTy MOTOMY, YTO OHAa ABHIKETCS, TEUeT
(namaer) c GoJiee BLICOKHX MeCcT B Mecta GoJiee Hu3KHe. Bona
Teyer (majmaer) BHHM3 Ojarogapsi CBOeH TSXKECTH, T. €. MOJ BJIHSA-
HHeM CHJIbI 3eMHOro npursikeHus. Uem Oosblilee KOJHYECTBO
BOJBl COAEPIKUT IOTOK M 4YeM HHXKe H CKOpDee OH TeueT HJIH Ma-
naeT, TeM GoJiblllee KOJHYECTBO SHEPrHH JIBUXKEHHSI (KHHETHYe-
CKOH 3SHepruH ?) OH COJAep:KUT. DTO 3HAYHT, YTO SHEPrus BOJAO-

! C/ioBO «moTeHIMaJbHAA» HMEeT B CBOEM KOpHE JIaTHHCKOE CJIOBO <«IIO-
TEHIHO», YTO O3HAYaeT BO3MOXKHOCTb, CTeNeHb, MOUIHOCTb, HHA4e roBops, 3TO
eCTb CMOCOOHOCTh K OmnMpeAeJIeHHBIM, HO elle He TMpOABJEeHHHM IefCTBUAM.
Ho-pyccxn MOTEHIHAJbHASA — 3TO 3HAYHT BO3MOXKHas1, CYWECTBYIOUlass B CKPH-
TOM BHIE, €lle He MPOosBJeHHad.

2 KOpHeM CJIoBa <«KHHETHUYECKAA» SBJAAETCA TrpedecKoe CJOBO «KHHEMA»,
YTO MNO-rpeueCKH O3HauaeT: «OTHOCsALUEeeCss K JBHXEHHIO».
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TOKa 3aBHCHT HE TOJIBKO OT KOJHYECTBA BOABI HJIH, KaK TOBODST
B THAPOTEXHHKE, OT Pacxoja BOIbl, HO M OT CKODOCTH ee Teye-
HHSL W BBICOTHl Mepenaga, KOTOPYIO B THADOTEXHHKe Ha3biBalOT
#arnopom.

Hanop Moxer GbiThb CO37aH NPHPOXOR (BOAONMAaA), HO MOXKHO

Puc. 1. Cxema ompeneseHHs BbICOTH Hamopa I

£03JaTh ero H HCKYCCTBEHHO, HampHMep, YCTPOHCTBOM 3ampyabi
HJIH TIOTHHEL

Ec/in OTKpBITH OTBepCTHe B rpeGHe MJIOTHHEI, 3@ KOTOPOH CKO-
AHJach BOAA, TO Boja M3 Hero Oymer CBOGOJHO HHCNazaTh C He-
KoTopo#i BbiCOTH H MeTpoB (pucC. 1), cuHTasi OT BEPXHEro ypOBH#
BOJAbLl 3a IJIOTHHOH 10 HHXKHETr0 YpPOBHSI BOJbl, OTXOAALIEH OT
OCHOBaHMA NJOTHHBL. Bbicota H W HasbiBaercs Hamopom. Ilpn
MajfieHHH BHU3 Bofa NpHOGpeTaeT CKOpOCTh |/ MeTpoB B GEKYHIY.
BeJHyHHY CKOPOCTH MOXKHO OINpENeJHTb, MOJb3ysCh H3BECTHbIM
u3 ¢usukn ypaBHenuem: V=V2¢ H.

31ech: £ — YCKOpeHHe CHJIbi 3eMHOTO NpHTSAKEHHsl, paBHoe
9,81 m/cex?,

Orciona Hamop pasen: H = V2.
g



HeckosbkO HHOe onpejesieHHe CcJefiyeT NpHAAaTbh MNOHATHIO
0 Hamope a1 CBOGOJHONOTOYHHIX THApPOycTaHOBOoK. K 3tomy
ompefieleHHIO, a TaKXKe K NOHATHIO MOLIHOCTH TakOH YCTaHOBKH
Mbl H NepexoiHM.

Ilpu cBOeM NBHXKEHHM B PEYHOM IIOTOKe YaCTHLbI BOMAbI, NOX
BJHSIHHEM CKOPOCTH JBHXKeHMsl, NpPHOOPETaloT JKHBYIO CHIY.
B ruapoTexHHKe HMEHHO 3Ty CHJy IBHXXEHHMA HOTOKAa H Hashl-
BAlOT CKOPOCTHBIM, HJIM JHHaMuuyeckuM ', HamopoMm. Takum o6pa-
30M, AHHAMHMYECKHH HANop CYLIECTBYeT BO BCSKOM TeYeHHU BO/Lbl
8 pyube, peuke M peKe, HHbIMH CJOBAMH, OH CO3[laH MNPHPOJIOH.
JInHaMHYyeCKU HANoOp TaKxKe HCYHCJSETCS MO BbllenpHBeAeHHOH
¢opmyJe.

TupposHeprus, Kak ¥ Ipyrue BHJbLl 3SHEPTHH, H3MepsieTcsl pa-
6GoToft, Bhipaxkaemoii B KHjorpammomerpax. KounuectBo paGoThi
onpenenseTcss NpoH3BefleHHeM CHJIbl Ha JJIMHY IIYTH, IO KOTOpPCMY
fiepeiBHraeTcst Kakof-JH60 Ipy3 MOA BO3[eHCTBHEM NAHHOH CHJIBL
Ecnu ans nepenBuxeHHss rpysa Ha paccrosHue 15 m TpeGyercs
NpHMeHHTb cuNy, HanpuMep B 20 K2, To B TaKOM cayuae paGora
6yner ompelensiTbCs BEJHYHHOH:

T =15.20 = 300 kem.

MomHocThi0 HasbiBaeTca paGoTra, OTHECeHHAast K eNHHHLE Bpe-
MeHH (cekyHze). MomHocTh o6o3Hauaercsi GykBoii N u BhIpa-
JKaeTc B KHJOrpaMMoOMeTpax B CeKyHny (xem/cex). B rex-
HHKe OINpeaeNsiloT MOIIHOCTh [BHraTtejsi B JIOIIAZUHBIX CHilax
(n. c.). JlowanuHo# CHJOA NPHHATO Ha3bIBaTh MOUIHOCTb, Pas-
Hyo 75 xem/cexk.

Tak, ecnu rpys BecoM 15 K2 3a ofHY CEKYHAY HOJIKEH GBITh
NONHAT HA BBICOTY 5 M, TO JJI 3TOTO HYXHa MOIIHOCTb B OJHY
Jgowanuryo culy (15X5=75 kem/cex.). Homycrum, paGora
B 300 Kem no mpeibiAylleMy HNpHMepy NOJKHA GBITh COBepllieHa
B TEUeHHe OIHOH CEKYHHBl, TOrja Jsi STOH LeJH HyXKHO pacno-
JlaraTh MOILHOCTBIO:

300
75

Mmbl yxe 3HaeM, YTO MOIIHOCTb CBOGOLHONOTOMHOrO BOJSHOrO
[NBHraTtejisi 3aBHCHT OT TpPeX BeJIHYMH: a) OT JHHAMHYECKOro Ha-
nopa H; 6) or pacxoia BOAb, T. €. OT KOJuHYeCTBa (Q BOAHI,
nporekaioweii yepes paGoyee KOJecO NBHraTelss B CEKyHAYy; B) OT
TEXHHYECKOTO KayecTBa THAPOJABHraTeNs, OT KOI(hHIHEHTa MOJies-
Horo geficTBus (K. m. A.), o603HayaeMoro rpeueckoii GykBOoH 1
(ara).

N = =4 1. c.

! CnioBo AHHAMHYECKHA B KOpHE€ CBOE€EM HMeeT CJ0BO «IOHHa», 4I0 IO-
rpedeCKH O3HA4aeT CHAY.



Ecnu pacxon BOAbl, T. €. KOJHYECTBO BOAH, Nagaomed 3a
ONHY CEKYHAY, Mbl YCJIOBHMCS H3MepsiTb B KHJOrpamMmax (Kke):
H moMeruM ero GykBofi B, To BelpaxKeHHe MOINHOCTH MOXHO Ha-
NHCAaTh:

B.H
75

YuuthiBasi, 4To Bec OAHOro Ky6uueckoro Merpa (1 x3) Bomsl
pasen 1000 ke, MBI MOxeM BeCOBOe BhIpaxKeHHe pacxona Boxbl B
nepeBecTH B 00beMHOe Q W HanucaTh €ro HECKOJbKO HHage:

B=1000.Q.
Torga MOIIHOCTB MOTOKa C MONOGHBLIM PacXOZOM BOAHI GyHmeT:

N=19_0°T'59.:ﬁ=13,33.Q.Hn. c.

B sjekTpoTexHHKe MOLIHOCTb NPHHATO ONPENENsATb B KHJO-
Barrax (Ker). Ogna a. c. pasHa 736 6r=0,736 x6r'. Takum
ofpa3oM, BhIpa)keHHasi B K6T MOLIHOCTb NOTOKAa paBHA:

N=13,33.0,7136 . Q. H=9,81 . Q . H ksm.

OpHako HaM HYKHO 3HaTb He CTOJBKO MOIIHOCTb MOTOKA,
CKOJIbKO' MOIIHOCTb HHTepecylolllero Hac CBOGOJHOMOTOYHOTO JBH-
raTejsi — rufpoTyp6uHbl. Jlas onpegnesieHHs] MOIIHOCTH THAPOTYP-
OHHBI MOXKHO IOJIb30BaTbCS TOH ke (QOpMyJiofi, HO NPH 3TOM
NOJKHO 0603HAYaTb CEKYHIHBIH PACXON BOJHI, NpPONMyCKaeMo#
pabouuM KosecoM ruaporyp6unn. Kpome Ttoro, B 31y dopmyny
BBOJIUTCSI MHOXHTeJleM (K. I. A.) THAPOTYPOHWBI 'y ', HMEOWHUA Aas
pasHbIX TypOuH pasauyHoe 3HaueHne ot 0,30 mo 0,90, Takum
06pa3oM, MOILIHOCTb THAPOTYpOUHHI onpenessercs 1o ¢Gopmyde:

N=981.Q.H.n

IMoa pacxomoM Boxsi Q B NaHHOM chiydae Clefyer MOHH-
MaTb KOJIHYECTBO BOJBI, IPOTeKalollefi O CKOPOCTbIO MOTOKA ye-
pe3 momaab, 3aHHMaeMylo OuepTaHUsIMH paGoyero KoJeca ruapo-
TYpOHHE, HJIH, KaK TOBOPSAT, — Yepe3 IVIOIMaJb MPOEKIHH KoJeca
TypOHHBEIL.

Pacxon onpenensiercs no dopmyne: Q=F . V u3/cex, rne
F — nnomanp npoekuuu paGouyero kojeca B M2
V — ckopocTb moTtoka B M/cCex.

B ¢dopmyne nas ompeleneHus pacxoga Q ckopoctb V' mmeer
AHHEMHYI0O PasMepHOCTb, a B ONpEeAeJeHHH JHHAMHYECKOro Ha-

N = Ja. C.

! 1 xer pasen 1000 87. ! 67—3T10 paGoTa SAEKTPHYECKOro ToKa CHAofl
B 1 a npu Banpskenmn 1 6. Oamu xer pasen 1,36 i c.
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nopa OHa BO3BOAHTCA B KBajpaT. IIockosbKy MOLIHOCTB TYypPOHHBI
3aBHCHT OT NpousBeieHust () Ha H, 3HauuT oHa (MOILHOCTB) 3a-
BHCHT yxke oT V3, T. e. oHa mponopuHoHalbHAa Ky6y CKOpOCTH
Bojbl. BOT moueMy ¢ yMeHbIIEHHEM CKOPOCTH TEUEHHS Pe3KO CHH-
JKaeTcs MOLIHOCTb OJIHOH M TOH Ke CBOOOJHONOTOYHOH YCTaHOBKH.
C apyroif CTOpOHBI, YeM Bblllle CKOPOCTb IOTOKA, T€M OOJBIIYIO
MOLIHOCTb MOXKET pa3BHTb BOASIHOH JBHrarejb, HCMOJb3YIOLIHH
JKMBYIO CHJy 3Toro moroka. Ortcioma Mbl BUIHMM, YTO AJF CBO-
60AHOMOTOYHON TI'MIPO3JEKTPOCTAHLHH OUeHb OOJbIIOe 3HAYEHHE
nMeer ckopocts V' mortoka. IToatomy Ha mpakTtHKe ompeiensiTh
CKOPOCTb TEUEHHS BOJAbl HAA0 C OCOOGEHHON TLATEJIBHOCTBIO.

2. CHOPOCTb TEHEHHA BO/AbI

CKOpOCTbIO TeYeHHs BOAbl B peKe Ha3biBaeTcsi MyTb, MNPOXO-
AMMBIH NOTOKOM BOABI 32 ONHY CeKyHAy. Ha mpakTHke CKOpOCTb
TeUeHHs] MOXKHO HalJIoOAaTh MO [IBHIKEHHIO JIETKHX MNJaBaloOUIUX
Ha BoJe NpeAMEeTOB: MycToll OYTHIIKH, CIHYEYHOH KOpOOKH, Iiern-
KH U Apyrix npeimeroB. OnHaKo HafO y4ecTb, YTO NpPEAMET [BH-
JETCS BHHU3 IO TEUEHHIO PeKH C TOHl CKOPOCTBIO, KOTOpasi HMeeT
MEeCTO Ha INOBEPXHOCTH NoToKa. Uem riyGxke GyHeT pacrnoyioeH
cloft Boxbl, TeM MeAJieHHee ero Teuenue. VCTHHHas cpemHsass cxo-
pocTb AJIs1 BCeX CJI0eB MOTOKA HAXOMNUTCS NPUMEPHO Ha paccTos:
HUH %/; ero riyOuHBl (CUMTass OT AHA PEKH) H COCTaBJsIeT MJist
HeGosbwnx pek 809 OT CKOPOCTH TeueHHs] BOJAbI Ha MOBEPXHO-
CTH PEYHOro MOTOKa.

Jlns mpakTHUeCKMX HM3MepeHHil CKOPOCTH TeYeHHs Ha MOBepx-
HOCTH HeGOJbIIOA PeKH BBIOHPAIOT, MO BO3MOXKHOCTH, MPSIMOJI-
HelHbIA yyacTok peku anauHoi 50 #. Eciu Ha pexe eCTb MjoTHHA,
TO YYaCTOK JIOJIKEH JieXaThb HaMHOTO Huxe ee mo peke'. Ha
OIHOM H3 Geperop OTMevaloT, NoGJuKe K OeperoBoi JHHHH, ABe
TOUKH, pacIoNoXeHHble Ha paccrofHun 20 m onHa OT APYroi.
B kaxpoft Touke 3a6uBalT B 3eMJi0 mecr. B 5—6 marax or
iecta CTAHOBATCA JBa HabJjiofatensi Tak, uToObi KaXAbld M3
HHX HaXOZMJICSI NMPOTHB IIecTa JHIIOM K peke. 3amaya Kaxuoro
HabnlonaTeNss COCTOHT B TOM, UTOGBI CJENHTb 3a NPOXOKAEHHEM
UonJiaBKa 4epe3 YepTy, MBICJIEHHO NPOBEJEHHYIO IIOBepX Iuecra u
nanee — monepek peku. [lepsniit HaGionatesnb, CTOALMH Bhille
M0 TEUEHHIO DEKH, HMeeT 4achl £ CEKyHAHOH CTpesiKod H Bejer
3anuch pesynbratoB HabmoneHn#A. OH 3a6pachiBaeT MOMIABOK M0-

! I'Ipx HaJHYHH MVIOTHHH Jydllle BOCNOJIL30BATLCA €0 Ajd lLienelt noJjayue-
NUA 3JEKTPOIHEPTHH, YeM CTPOHTH 66CHJ'IOTHHHYK) THAPO3NEKTPOCTAHILHIQ,



JaJgblie 0T ce6s BBEPX IO TEYEHHIO PEKH, OTMeyaeT MOMEHT Mpo-
XOXKJeHHsI TONJIaBKa depe3 YepTy MepBOfi TOMKH H OTCUHTHIBAET
YNCJO CeKYHA A0 NOJaYH CHTrHajla BTOPbIM HaGJlofaTeseM B MO-
MEHT NPOXOXKIEHHsI MOMJIaBKa 4epe3 4epTy BTOPO# TOYKH.

Ecnu paccrosinie Mexxay lecraMu pasHo 20 M, a Bpems npo-
XOXIEHHSI 3TOr0 PacCTOSIHUSI NOTJIaBKOM paBHO 15 cex., To CcKo-
poCTb JBHXKeHHs NomiaBka Gymer 20 :15=1,33 m/cex.

OnHaKo ec/iH MBI GyJeM HOJIb30BaTbCs TOJBKO 3THM pe3yiib-
TaTOM, TO MOJYYHM -CKOPOCTb [ABHIKEHHSI OJHOrO MOIJIABKA, KOTO-
pasi eme He OyIeT XapaKTepHOii s BCEro INOTOKAa B IEJIOM.
Uro6bl MOJYYHTb CPENHIO BEJHYHHY IIOBEPXHOCTHOR CKOPOCTH
BoAbl, HAJO NyCKaTb TNOIJIABKH HEeCKOJBbKO pa3 TaK, 4YTOOH B
ONIHOM CJTyyae MOIJIABOK npoiues GnHxe K omHoMy Gepery, ApY-
rofi pas — GJuXKe K CepeluHe DeKH, 3aTeM OJHXKe K APYroMy
Gepery WJH e B NPOMEXYTKe MEXIy NepBBIMH ABYMs IPOXOXK-
OeHHSIMH ¥ T. 4. YUeMm mupe peka, Tem GoJbllee YHCJIO pa3 HaAo
MpOBECTH H3MepeHHsI CKOPOCTH TeUYeHHs.

Onpenenus BpeMsi NPOXOXKJAEHHs TOMJIaBKa NMpH KaXIOM Ha-
GNIOfleHNH, HaXONAT cpelHee apH(MeTHyecKOoe 3HaUeHHe H3 BCeX
HaGaionenuit. IIpennosioxum ajsl nmpuMepa, YTo NMPOAEJAHO LIECTb
Habmonenuit. Ilepsbift mMomiaBoK npouesn paccrosHue 20 M
B 15 cex, BTOpOit TO e PAaCCTOSIHHe IIOKPHUI 3a 14 ceK, TpeTHA—
13,5 cex, uetBeprniit — 10,5 cex, narwili — 16 cex u mectol —
18 cex. CknanniBasi 5TH BEJHUHHBI M JeJsd CymMMy Ea 6, mony-
gyaeM CpefHee apH(MeTHUECKOe 3HaueHHe:

1541441354+ 1054+16+18 _ 145 .00
6 I

Tak Kak H3MepsJIOCh BpeMsl NMPOXOXKMIEHHsi BCeX MOMIABKOB
Ha paccrosHud 20 M, TO CPelHssi CKOPOCTb TeYeHHs Ha MOBEpX-
HOCTH BOAbl Gymer pasHa: 20:14,5=1,38 m/cex. BBupy Toro,
YTO HCTHHHASl CpeJHsis CKOPOCTb BCeX CJIoeB IIOTOKa COCTaB-
aser 80% OT TOBEpPXHOCTHOH CKOPOCTH, To OHa OyAer paBHa:
1,38.0,80 = 1,1 m/cex. Dto u ecTb pacyeTHas CKOpPOCTb MOTOKA
ANt PacCMOTPEHHGrO CJy4Yasi.



il. MOCTPOMHA CBOBEOAHOMNOTO4YHOH
TMAPOYCTAHOBHH

1. YCTPOUCTBO MMMAPOYCTAHOBZHKMH

B Hacrosimiee BpeMsi HAalIHMH HayYHO-HCCJENOBATEJbCKIMH
MHCTHTYTAMH, 3aBOJNAaMH, 4 TaKXe OTIEJbHBIMH H306peTaTessiMu
M KOHCTPYKTOpaMH pa3paGoTaHbl JOCTATOYHO COBEpLIEHHbIE H KO-
HOMHYHbIE CBOGOIHOMOTOYHEIE YCTAHOBKH C THAPOTYpGHHaMH pas-
JIHYHBIX THIOB, OMHCAHHbIE B COBPEMEHHON TEeXHHUeCKOf JuTepa-
Type. 3ac/ayXHBaIOT 0COGOr0 BHHMAHHS YCTAHOBKH C POTOPHEIMH
rHAPOTYpGHHAMH MaHON MOLIHOCTH, MOCKOJIBKY OHH SIBJSIIOTCS He
TOJIbKO TeXHHUECKH COBEpIUeHHBIMH, HO BMeCTe C TeM H HauGoJee
JOCTYMHBIMH JJIfl M3TOTOBJEHHS CHJIaMH H CPeiCTBAaMH HeGoJib-
{IIHX KOJJIEKTHBOB MOJIOLEXH Ha MeCTax.

Ha puc. 2 nokasas oOmuii BHJ ONHOA M3 TaKHX YCTaHOBOK
«Ha caJja3kax». CBOGOJHONOTOYHAS THIPOYCTAHOBKA COCTOHT H3
JBYX OCHOBHBIX 4acTeH: THIPOPOTOpa M OMOPHOH KOHCTPYKUHH.’

Ha pucyHke MBbl BHIHM TpeXCeKUHOHHbIA THAPOPOTOP, KOHIIbI
saJjla KOTOPOro BXOJAT B AepeBsiHHbie NMOJIIHIHHKH, YKpelJeHHble
€ MOMOUIBIO XKeJe3HbIX XOMYTOB Ha MONepeyHblX 6PYChsX OMOPHOR
cToiikd. Kaxknasi onopHas crofika npeacraBiasieT coGoii peinerya-
TYiO KOHCTPYKIUHMIO, COCTaBJeHHYIO H3 HeCKOJBKHX OTPEe3KOB Gpe-
BEH U TonepedyHbIX GPYCheB, a TaKiKe HHXKHEro NJHHHOrO morme-
peudoro OpeBHa, BbIHECEHHOTO MaJeKO Hasaj IS TOro, 4YToGbi
QpuaaTh BCeH KOHCTPYKLUHHM HaHOOJBIIYI YCTOHYHBOCTD.

BepTukanpHbie OpeBHa CBOHMMH INHMNAaMH BXOXAT B THe3aa,
8bI10JI0JIEHHEIE B MOJIO3bAX CaJa30K, H TPUKPSIUIEHBl K HHM
XKeJje3HbIMH ckoO6amu. Casasku chesaHbl H3 TPeX TOJICTHIX No-
Jio3beB JUIHHOA 3 m. Tperbsi miacTHHa MoJIO3beB YKpelJieHa MOJA
BLICTYNAOIIMMH HasaJd KOHLAMH JJHHHBIX MOMNEpPeyHbX OpeBeH.
B reesga xaxpmoro H3 3THX GpeBeH YMUPAIOTCH CBOUMH HHXKHHMH
{IHNaMHu MO ABa NMOAKOCZ, YBEJHYHBAIOUIHX NPOYHOCTb CTOEK.

Ins npunaHus BceMy COOpYXKEHHIO HaHGOJbIIeH YCTOHYHBO-
CTH B TPONOJHLHOM HamnpaBJIeHHH BEDPXHHE YaCTH CTOEK YKpere-
Hbl NATBIO NPONOJBHBIMH nocKaMu. Omna M3 3THX JOCOK, pacmo-
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JIOKEHHAs] TOPH3OHTAJIbHO, CBOUMH BBIDE3aMH HaJlOXeHa Ha BepXx-
gye TIOTepeyrHbl CTOEK H MpHKpenJjeHa K HHM JKeJle3HbIMH
xomytaMy. OcTaibHble YeThipe [JOOCKH HAYT HakJoHHo. C mo-
MolIbl0 GOJTOB OHM NPHKPENJEHb CBOMMH KOHIAMH K BepTH-
KaJbHbIM GpeBHaM CTOeK, o6pa3ys TakHMM NyTeM Mojo6He peLIeT-
garoli (epMbl MOCTa.

Bauxaiimii k Gepery KpalHHH QHUCK THApPOpPOTOpa Ha CBOeM
toplie (o6Gome) HMeeT KesqoGOK AJS NPHBOJHOTO PeMHs, HAYyLIero
K LIKMBY NPOMEKYTOUHOH TpaHcMuccHH. TpaHcMHccHs 3Ta pac-
fI0JIOXKEeHa Ha KOHIle cpejaHero mnonepeyHoro O6pyca OGeperoso#
cioiiku. Ha gmpyrom koHlle Toro xe 6pyca NpHKpelJseH 3JeKTpo-
reHepatop. BTopo#i npuBomHON# peMeHb HOET OT IIKHBA MpoMe-
JKYTOYHOH TPaHCMHCCHH K LIKHBY 3TOTO 3JIeKTpOTeHepaTopa.
DJyieKTpONpoOBOAa OT reHepaTopa MOJBEIUUBAIOTCA K H30JsiTOpaM,
YKpenJeHHbIM Ha YIJHHeHHOH Geperosoil crofike. [lanee onH
fIpPOTATHBAIOTCS Ha H30JATOPH €TOs6a, YCTaHOBJEHHOro Ha Ge-
pery peku. BaxkHo OTMEeTHTb, uTO CTOJG Ha Gepery HnoJXKeH
CTOATb C BEPXOBOH CTOPOHBI MO OTHOMIGHHIO K THAPOYCTaHOBKe.
Torna HarsxeHue NMpoOBOJOB OyAer CNOCOGCTBOBATb YBEIHYEHHIO
YCTOHYHBOCTH THAPOCTAHLHH.

Bropoii cnoco6 ycrpoiictsa CBOGOAHOMOTOYHON TI'HAPOCTaHIUH
OT/IMYAETCs] OT TOJBKO YTO OMNHCAaHHOTO JHIIbL TeM, 4TO ONOpHBbIe
CTOHKH YCTpPOeHbl He Ha cCana3kaX, a NOABElIeHH K JABYM Cra-
penbM miotaM. CTolfiKM mo 3ToMy croco6y ycTpoiicTBa HOCAT
Ha3BaHHe KPOHLITEHHOB (NMOABECHBIX OMOP).

ITogpo6HoCTH 3THX ABYX cHoco6oB ycTpofictBa cBOGOXHONO-
TOUHBIX THAPOCTAHLHMHA M OMHCAaHHE H3TOTOBJNEHHS OTHEJbHBIX fe-
TajJeld yuTaTeJH HaHIyT B CJAEAYIOIIMX pasjienax OpOIIIOpHI.

2. POTOPHAA TMAPOTYPBHUHA

Bopsnas poropHas TypOMHA, KoTopasi B AaJsibHeiilleM aas
KpaTKkocTH OylneT Ha3blBAaTbCSl 34eCh T'HAPOPOTOPOM, YCTpOeHa
cyenyomuM ofpasom.. [Ipencrasum ceGe noJblfl LUHJIHHAD, HAMpPH-
Mep, B Bujle 60JbLIIOrO Bejpa € MNpPHOAsHHOA Kpbilikod. Paa-
pexxeM (MBICJEHHO) 3TOT LHJIMHAD TJIOCKOCTBIO BIOJb €ro reo-
METPHYECKOH OCH Ha JBe paBHble NMoJOBHHBL. IlonyueHHble nBa
MONYIMJIHHAPA Pa3[BHHEM HEMHOro 1o MJOCKOCTH pa3pe3a B pas-
Hble CTODOHBl Ha paBHble PacCTOSIHUST OT cpenHed ocu. D10 u 6y-
OYT [Be MOJYUHIHHADHYECKHe JAomacTu THapoportopa (pHc. 3).
C TOpLOBBEIX KOHLOB Jonacreif (TaM, rge GbLIH OHO H KpbIUIKA
«BeJpa») K JIONacTsM JOJKHBI ObITb NpHKpeNJeHb ABa IHCKa,

13



HEHTPbl KOTOPHIX COBMAJAIOT €O cpefHedl ocblo. Cpenaem 3Ty
0OCb B BHJE METaJJIMYECKOro BaJla Ha ABYX MOAIIMMHHKAX, MOJY-
JUTCA OCh BpallEeHHS HIPOPOTOPA.

O6paruMcst K cxeMe, NIPUBeNEeHHON Ha pHC. 4, rie MOKa3aHH
JHHUH OOTEeKaHHA JiomacTed THAPOPOTOpPa B ABYX €ro moJioxe-

Puc. 3. Poropnaa nepe- VI e ""/"MMD
BSIHHas JABYXJIOGA:THAdA 7
rHAPOTYpOYHa C TOpH-

30HTaJIbHOA OCbIO Bpa-

Puc. 4. CxeMa o6Tekauust JHHUAMH
a MOTOKA  POTOPHOH  TUAPOTYPOMHH:
a—ronoXenHe Jjonacreft npu Hau6o-
Jlee CAMJBHOM KDYTSIleM MOMeHTe, Korna <«HauGoJbIIMi pa3Max Jonacrefir
fIPHXOIHTCA MNOMepeKk Juuuii TeueHusl; 6 -— rHIAPOPOTOP B <«MepPTBOM MoOJOXKe-
HHH», KOrfa <«HauGoJbIIMA pa3Max Jonacreff» HPHXONHTCH BAOJbL JHHHA Te-
4eHHs, a ToNepeKk TedyeHHS OKAa3HBAeTCs <«HAWMEHbIINA pa3Max JomacTeil».

AuAx a u 6. Korma porop 3aHHMaeT TOJIOXKEHHE @, TJIOCKOCTb,
COEHHSIONIAs] BCe YeThlpe KPOMKH ero Jonacrefi (o6o3HaueHa
Ha pHC. 4 NYHKTHPHON BePTHKAaJbHOA JIHHHeH), pacnoyokeHa
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ponepek TedeHHs pekH. B 3Tom ciydae Mbi roBopuM, 4TG ILIO-
manb NPOEKUHH THAPOpOTOpa HauboJjbiuas, H, €CM  MOXKHO Tak
BHIPA3HTBCH, — «pa3Max Jonactedi HauGosbwiuii». Koraa porop
NpUMeT NoJjioxKeHHe 6, MJOCKOCTb, MPOXOASiliasi 4Yepe3 KPOMKH
nonacteli (ropH3oHTAsNbHAsA NYHKTHpHas JMHHSA), Oyner pacno-
noXKeHa BJOJb HanpasjieHHst noroka. IlostoMy Mbl MoOXKeM CKa-
3aTh, YTO B 3TOM CJyyae ILIOIIAAb MPOEKUMH THAPOPOTOpAa HaH-
MeHblllasi HJIH «pa3Max Jonacrefi HauMeHbuiui». [lonbiTaemcs
pa3obparbecsi, Kakoe AedCTBHe OYAET OKasbiBaTh MOTOK Ha THAPO-
pOTOp B 3THX JBYX MOJIOKEHHSIX.

Cxema, u3obpaxeHHasi Ha pHC. 4, NOKa3biBaeT, YTO MeXAy
o6edMH MOJNYLIHJIUHAPHYECKHMH JIONACTIMM THAPOPOTOpPA HMEETCsi
KPHBOJIHHEHHO M3OTHYTHIH CKBO3SHOH KaHaJ. B mosnoxenuu a de-
pe3 3TOT KaHal ycTpeMjsercss cTpya Boabl. OHa oTaaer sona-
CTM THAPOPOTOpPA CBOK SHEPrHIO JBHXXEHHA NBaXKAbl: TNepBblt
pa3 y BXoAa B KaHaJl, I'le CTPYH BOJbl YAapSAETCs O BHYTPEHHIO0
OBEPXHOCTh H30THYTOH CTEHKH MepBOH (BepXHeil) YacTH JIOTMACTH
H JaBUT Ha Hee, U BTOPOH pa3 — y BHIXOAA M3 KaHaJja, I'e OHA
MPOU3BOAMT TLIaBHOe Ge3ynapHoe naBieHHe (OTHAauy) Ha H3OrMy-
TyIO CTEHKY BTOpPOH (HMXKHeH) JionacTH.

Ilpoxonst mo BHYTpPeHHEH NOBEPXHOCTH MePBOH MOJYLMJIHHIDH-
yeckoll JiomacTd, CTPysl BOJAbl MeHSeT CBoe HampasjieHue Ha 180°.
Huaue roeops, ee mepBoHayasbHOe HamnpaB/ieHHe H3MeHseTCs Ha
o6paTHOe, T. e. Boga KakK Obl cJjeayeT JBOHHOH KpHBH3He.
Janee, nonagas Ha BHYTPEHHIOI IOBEPXHOCTh BTOPOH JIOMACTH,
BOJa Me€HSIeT CBOe TOJbKO YTO INpuHOGpeTeHHOe HarpasJieHue
onatb Ha 180° T. e. OoHa eme pa3 cjexyer XBOHHOR KpHBH3He.
Kak B nepBuiii pas, Tak H BO BTOPOH, KpOMe MPSMOro JaBJieHHS,
BOJa OKa3blBaeT Ha JONMAacTb AONOJHHTENbHOE NPOTHBOJABIEHHE,
yABauBawllee CHJIY NPSMOro JaBJeHHS.

Cunbl ynapa W OTHAud, AaBJeHHS M NPOTHBOJAABJIEHHs, CcJa-
rasicb B OJJHOM H TOM e HalpaBJieHHH, 3aCTaBJAIOT HAPOPOTOP
BpaiatecA Mo 9acoBoii cTpejke (puc. 4). Ha mecro usornyront
YaCTH MepBOH JOMacTH GBICTPO MOJAXONHT CBOMM BHYTPEHHHM H3-
ru6oM Bropas JonacTb. CTPys BOJAbI ONATb YAapsieTCss B 3Ty JO-
nacrb, TIPOXOASl TOT K€ MJIaBHO H3OTHYThIH B Pa3Hble CTOPOHBI
3Hr3aroo0pasHblfi MyTh, H 3aTeM OTXOJHT OT T'MAPOPOTOpa, OTCA-
CbiBaeMass OOTEKAIOIIHM POTOp CHApyXH CBOGOAHLIM TeYyeHHeM
BOABL. DTOl GLICTPOH CMEHOH JomacTell MOAJEPKUBAETCS Bpalle-
HHE THAPOPOTOpAa BCe B TOM Ke HamnpaBleHHH — MO0 4YacoBOH
CTpeJiKe.

[MonoxeHue 6 nokasbiBaer, YTO JIONACTH THAPOPOTOPAa B STOT
MOMEHT MNpPOXOAAT Yepe3 «MEPTBYI0 TOYKY» CBOEro BpalleHHs.
B 3TOT MOMEHT rHApPOpOTOp HMeeT Kak Obl «HAaHMeHbIUHA pas-

15



Max Jonacrefi», Tak KakK IJIOCKOCTb, MbICTEHHO NpOBEAeHHas 4Ye-
pe3 Bce 4YeThipe KPOMKH JomacTteil, COBMamaer C HanpasJieHHeM
TeueHHs] TOTOKAa. B 3TOM «MepTBOM TOJIOXKEHHH» XKHBasfg CHJA
MOTOKAa OKa3blBAeT Ha JIOMAcTH HaHMeHbllee nefACTBHE M Bpa-
LIAOWHUACA THAPOPOTOP NpH GOJbLIOH HArPYy3Ke MOXKET ocTado-
BHUTbCSA. s yCTpaHeHHs] 3TOro MPHMEHsieTCS CJepYIOUIHH TeX-
HHueckuii npueM. Potop no ero AnHHe JenAT AByMsi IIPOMEXY-
TOYHBIMH AHCKaMH Ha TPH CEKLHH C TeM, 4ToGbl YNOMAHYTasd
NJOCKOCTh Y KaXKAOH CekuHH portopa Obljla CABHHYTa Ha YroJ
120° no OTHOWWIEHHIO TOH 2Ke IJIOCKOCTH COCeJHeH C Hel CeKLHH
(puc. 6, munug a—O0).

B BOasiHOM NOTOKE THAPOPOTOP YCTAHABJIHMBAIOT TaK, YTOOL!
OH Obl1 1IEJIHKOM TMOrPyXeH B BOAY, HO He Kacajcs [HA
PEKH.

Cunpoporop sBasiercs HauboJee MPOCTHIM MO CBOEH KOH-
CTPYKUHH CaMOJe/LHbIM BONSHBIM JABHraTe]eM [AJs peyHod Gec-
IJIOTUHHON THJpPO3JeKTpoCcTaHUHW. BriepBbie B Mupe OH Obl1 NpH-
meHed B CCCP pnsi cBoGOIHOMOTOYHLIX ycTaHOBOK B 1938 rony.

Ha ocHoBamuu HcC/ieIOBAaHHA COBETCKHE YueHble MpPHLLIH
K BBIBOLY, UTO JJIS MEJKOil TOueyHOH 3jeKTpHU(HKaIHH CBOGOMAHO-
MOoTOYHAS YCTAaHOBKA C THIPOPOTOPOM TMOJHOCTBIO ONpaBjaja
ce6a. U xorna cBoGONHONOTOUHYIO BOJHOCHJIOBYIO YCTAHOBKY MPH-
XOJHTCS CTPOHTb CBOMMH CHJaMM M CPeACTBaMH, CJieJyeT oTaa-
BaTh MpeinoyTeHHe THAPOPOTOPY Mepef BCeMH JPYTHMH BHAaMH
THAPOTYPOHH.

BaxHo oTMeTHTb, UTO B OYAYLIEM MOXKHO CTPOHTh OoJjee
MoliHbie CBOGOJHOMOTOUYHbIE YCTAaHOBKH, C HECKOJbKHMH THIPO-
poTopaMH Ha OJXHOM mMape MoMJaBkKoB. Takue Oosee MOUIHbIE
arperatbl MOXKHO NPHMEHATb IJS 3JeKTpH(HUKAIHH PeYyHbIX Heca-
MOXOIHBIX CYJ0B H 6apx (KOrna OHU HaXONSTCH Ha CTOSTHKe HJIH
NpY HX ABHIKCHIU MPOTHB TEUEHHs), MpUCTaHell, 6eperoBbiX CKJa-
JIOB, PbIOHBIX NPOMBICJOB, PHIGOMPOMBILIIEHHBIX KOJX030B, a TaK-
Xe [JIsl TIHTaHHA TOKOM 3JIEKTPOHACOCHBIX YCTaHOBOK MPH MOJKBE
NPHUOPEKHBIX OTOPOJOB, IJsl 3JeKTpHOHUKAUHH MOJOTHOB H ApY-
THX CeJbCKOXO3sIRCTBEHHbIX paboT B NMpHOpexHo# moJjoce.

OnopHoe ycTpoHCTBO AN THAPOPOTOpPA MOXKET GHITb pasHoe.
B nanbneiimmem npusoautcss Gosee noxpo6HOC ONMHCAHHE ABYX ba-
puantoB omnopHoro ycTtpo#ctBa. OnHO W3 HHX --C OMOPaMH <«HA
canaskax» — MPHUFOAHO JJs YCTAHOBKH Ha HeOONBIIOH peke, Ha-
npuMep, WHPHHOK 7 M u ray6uuoit | M. Bropoe ycTpoHcTBO —
«Ha TOTJaBKaX» — JeJaeT THAPOYCTAHOBKY MJOBYYeil ¥ MO3TOMY
NIPUTOJAHON [/l YCTAHOBKH TMOYTH Ha MOGOM MecTe Manod HJIM
GoJibillofi pexH, B TOM 4HcJNe Ha Gojiee TTyGOKHX MeCTax.
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3. YCTAHOBJ/IEHME PA3MEPOB WU YWC/IA OBOPOTOB
rMIAPOPOTOPA

Y Gombmux ray6okoBopHbix pek ([lHenp, Boara, Hprtbin
1 JP.) CKOPOCTE TEYeHHs BOAbl (H3MepeHHas He TpH MOJIOBOAbE)
coctaBiasier okoJo 1 m/cex. TloTOK BOABI C TONepeuHbIM ceye-
niem B 1 m? mpu ckopoctH 1 m/cex umeer momHoctb 0,49 KOT.
YuuTbiBasi MOTEPH 3HEPTHH THApaBJHYeckue (B THApOpoTOpe),
Mexallhyeckue (B Tmepefaye OT THAPOPOTOPa K [reHepaTopy)
M S.0eKTpHUECKHe (B reHepartope), Mbl YBHIHM, Yro OT KHBOH
CHJIBl TeYeHHs BOJbl MOXKeT GbiTb HCIOJb30BAHO B BHIE 3JIEKTPO-
TOKa JIHIIbL OKOJIO TOJIOBHHBI MOIIHOCTH, T. €. okojio 0,25 x8T.
OjHako Ha peKax HMEIOTCS eCTeCTBEHHble NepeKkarts!, OblICTPUHb
H T. M. Mecta ¢ GOJbIIOH CKOPOCTBIO TEYeHHs, TAe NpHMeHeHHe
cB06GOIHONOTOYHOH THAPOYCTAaHOBKH OblIO Obl HAMHOI'O BLITOAHEE,
Tak Kak 3jJecb ¢ | M? mjomiaju TIONepeyHOro CeyeHHS MNOToKA
MOXHO TOJIYUHTh B HECKOJIbKO pas GoJbliyio MolHoc b, Ho, oka-
3bIBACTCS, KaK pa3 B 3THX Mecrax Iiy6HHa NOTOKA Bcerga Ha-
MHOro MeHblile, YeM Ha APYIHX ydacTkax Toil e pekH. Mexay
TeM, IJIyGHHa pPeKH HMeeT TOXKe BaXKHOE 3HadyeHHe [ CBOOOAHO-
NOTOYHOH YCTAHOBKH, TaK Kak IJyOHHa oOfpeaeiaseT AHaMETp
THIpOpOTOpA.

Mu yxe 3HaeM, YTO MONIHOCTb BOJITHOTO [ABHTaTCIsl, HCMONL-
3YIOIIEr0 XKUBYIO CHJY TEUEHHS PeKH, 3aBHCHT He TOJbKO OT Chu-
pOCTH TEYeHHsl, HO TaKXKe H OT BEeJHYHHbl MJIOMIaJH NOMEPEYHOIOo
ceyeHHsl MOTOKA, 3aHHMaeMOH OUEPTAHHSIMH LEJHKOM MOTrpyKeH-
HOro B MOTOK pabouero Kojeca ABMraTesd, T. €. B AaHHOM Cay-
yae OT gHaMerpa rujpoporopa. Ecju peka MeJKOBoAHasi, TO L5
onpejieIeHHsT AHAaMeTpa THApOpoTOopa HempeMeHHO hald NpuMe-
PHTb TNyOHHY PEKH B TOM HMEHHO MeCTe, Tle TpearosoKeHn
MOCTABHTb CBOGOAHOMOTOUHYIO T'HAPO3JEKTPOCTAHLHIO.

Tuapoporop noJkeH ObiTh pasMelleH B BOA2 TaKk, YTOGLI Ol
6bll He TOJLKO IEJIHKOM TNOTPYXEH B BOAY, HO UTOOBI KpahHue
TOYKH €ro OuUepTaHHs OTCTOSJIM OT IHA PEKH H OT IOBEPXHOCTH
BOAbl He MeHee, yeM Ha 150 s, a cuge Jgyyiue Ha 200 mm. Ha
MasblX peKax NPH HAHHH3IIEM yPOBHE BOJbl DEAKO MOXHO BCTpe-
THTb Ty6HHY GoJiee 1,5 m. opasgo uame BcTpewaercss riy6GHHA
B 1 x. Ilpu Takoil rmyGHHe PeKH nHaMeTp THAPOPOTOpa AOJKeH
6biTh HAMHOTO MEHblIe 3TOM BeJHUYHHBI, a HMeHHO, 0,06 .

ITocrasuM nepen coboifi 3anauyy TOCTPOHTb Ha TaKOH peEKe
THAPO3JEKTPOYCTaHOBKY MomHoctbio 300 ar (0,3 x61). Onpene-
JTAM OCHOBHbIE pa3Mepbl THAPOPOTOPA TAKOH MOIIHOCTH, €CJIH CKO-
pOCTh pevyHoro TNOToKa paBHa | M/cex.
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BenoMHuM, 4TO MOWHOCTH THAPOPOTOPa B KBT Ofpelensercs

no gopmyJe:
N=981.Q.H.+4.
3nece Q=F .V B M cexr.

[Ton Gyksofi F nompasymeBaercsi IJoOUIafib HNPOEKUHH THAPO-
poropa (B M?) mnpu «HanGoJbUWIEM pa3Maxe Jonacreii», a Moj
V — ckopocTb TeueHHss B Mm/cex.

IMpunumas ckopocts V =1 m/cek, mMbl nonyuaem Q=F.1=F.

B 3THX yc/I0BHAX CKOPOCTHON HJIH IMHAMHYECKHA HAToOp

1
H= 555 =005 x.

3apasasce momuoctbio N=0,3 k61 wu BenuumHo#t v, = 0,5,
nolyyaem paBeHCTBO:
9,81.F.0,05.05=0,245 F =0,3 xam.

Orciona fiCHO, YTO MJOWIafb TNPOEKUHH THAPOpOTOpa Gyder:
F=-%9 19 .

0,245
Ecnu  npuHATb «HauGOJBIIME pa3Max Jonactefi» paBHBIM
0,6 m, Torna mnuHa ruppoporopa Oymer: 1,22:0,6 =2,0 m.

Yneno o6opoToB 7 THAPOPOTOpa ompenessiercss 1o ¢opmyde:

0.V 00/muH.

n= n.R

3xecs:

V — ckopoctb TeueHus B M/cex;

= — COOTHOIIEHHe AJIMHBI OKPYXKHOCTH K ee JuameTpy = 3,14.

R -—pamnyc aucka B M, WIH MOJOBHHA pa3Mmaxa Jonacted
ruipoporopa.

Uncno 0o60poToB 7 HAPOPOTOPA MEHSIETCSl B 3aBHCHMOCTH
OT CKOpoCTH V TeueHuda. 3aMeTHM, KCTAaTH, YTO CKOPOCTb Teye-
HHSl peKd, HopMaJbHas AJa GoJbllel YacTH roja, CHIbHO BO3-
pacraer Bo BpeMs MaBOAKOB H TNosioBoauii. Bmecre c yBeanue-
HUeM CKOPOCTH TeuyeHHs V' DE3KO BO3pacTaeT H MOILHOCTb THAPO-
poropa. K npumepy, ecaun ckopoctb Teuenuss V Bo3pacreT BABoe.
TO B COOTBETCTBHH CO CKa3aHHbLIM paHee (cM. ryiaBy I) MomHOCTb
ruapoporopa N pospacter B 8 pas. Ecau ckopocTb Bo3pacter
BTpOe, MOIIHOCTL Bo3pacrer B 27 pa3 H T. n. Kopoue rosops,
MOLIHOCTb BO3PACTaeT B TO e YHCJIO pa3, BO3BeJEHHOE B TPEThIO
cTeneHs (B Ky6).
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MOULLHOCTL M YHCNO OBOPOTOB AAHHOrO FHAPOPOTOPA NpH Pa3HbiX
CHOPOCTAX V TeueHHA BOAbl B peHel.

|4 N n vV N n
Ceopoet | momoers | gi8610, | RO | omocns (pginct,
'8 Mmfcer B k8m B MHHYTY B M/cex B kem B MHHYTY

08 0,154 26 2,0 2,354 64

1,0 0,294 32 2,2 3,194 70

1,2 0,518 38 2,4 4,147 77

1,4 0,822 45 2,6 5,273 83

1.6 1,230 51 2,8 6,585 89

1,8 1,749 57 3,0 8,900 96

3,2 9,830 102

4. YCTPOUCTBO JUCKOB U NOALLUXMTHHUK OB
rMaAPOPOTOPA

IlpuMeHuTENBHO [/ TOIJIABKOBOrO YCTPOHCTBa ONOp CBO-
GOJHOMOTOYHOA THAPO3JEKTPOCTAHLMH JIOMACTH H JHCKH THAPO-
poTopa Jyuile AeJaTh AOLAThie, TAK KaK NPH 3TOM [OBHIIAETCH
IJIOBYUeCTb BCeH YCTaHOBKHU. [Ins1 BapHaHTa IMAPOYCTAHOBKH «Ha
canaskax» CJelyer Mpeanodectb (€CJAH eCTb BO3MOXHOCTB) JIO-
f1aCTH W3 KPOBEJIBHOTO KeJie3a HJIM JHCTOBOTO aJIOMHHHSA.

MarepuajioM 1715 THAPOPOTOPA MOMKET CJYXKHTb COCHOBBHIH HJIH
¢iioBblil Tec wpuHoit 180 sam, TommuHoit 10 mm aas Jonacrer
4 40 mm — nna puckoB. JUCKOB HeOOXOAMMO H3rOTOBHTb 4 WIT.,
43 HHX ABa OyAyT KpafiHue M JBa — NMpPOMexyTouHble. Jluamerp
AMCKOB TIPHMEM paBHbIM  «HaHGOJbLIEMY pasMaxy JomacCTed»
cufpoporopa, T. e. 600 mm. Kaxkawi#i guck OyneM JeNaThb H3
KBaJpaTHOro LIHTA, COMTOrO H3 BOCbMH OTPE3KOB JOCOK AJIHHOH

! TuapopoTOpHHE CBOGOXHONOTOYHHE YCTAHOBKH, PACCYHTAHHHWE HA MOLl-
HocTb Gosce | K67, MOMKHH COOPYXKaTbcsi C COGJIIOJeHHeM MNOBHIUEHHHX 3a-

1acOB MPOUHOCTI KAK CAMOro IHApPOpPOTOPa, TaK B OCOGEHHOCTH €ro ONOPHOre
ycTpoiicTsa.
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no 600 mm, YJOMKEHHBIX KPeCT Ha KDEcT APYr Ha JApyra B 1B3
ciost no 4 mT. JInst 4eThipex IIMTOB HagO 3aroToBHTb 32 OTpe3ka
nocok. Jlocku Hago o6cTpyrath Hauucro. Ha mony uwiam Ha  BbI-
paBHEHHO IUIOLAKe YKJaAbIBAIOT MO 4 OTpe3Ka BILIOTHYIO APYr
K Apyry. Ha HHX yKJIaAbIBalOT Nonepek BTOPOH CJoid H3 4 oTpes-
KOB U CKoJlauuBaioT o6a CJosi TBO3JAAMH TOJIUHHOH 4 mM, AJH-
Hoft 105 Mm. BoicTynaiouise ¢ NpOTHBOMOJIOXKHOH CTOPOHBI KOHILIb!
rBo3jefl clieflyeT aKKypaTHO 3arHyTb TaK, 4TOObl KOHEL[ KaXidro
rBO3s, OTOTHYTbIH BTOPHYHO Ha [JIHHY 5 MM, BolIeJ IpH 3ard-
Ge B ApeBeCHHY IIHTA. DTHM MyTeM IIHTHl OyAyT NpemoXpaHeHD
OT paccjiauBaHHs.

ITonyuenHble uYeTbipe ULIMTAa HAJ0 aKKypaTHO OMHJHUTH IO
OKpyxHOCTH auHamerpoM 600 mm. [das 3Toro cuagajna BblYEPUH-
BAIOT HA KaK/IOM ILHIe OKPYMxKHOCTh paanycom 300 Mu mpu mno-
MOIIH CaMOJENbHOTO LHPKYJs, COCTOSUIEr0 H3 NIaHKH AJIHION
300 mm, u nByx reo3jeir (puc. 5). IlpH onMHUNHBAHHH IIKTA HAI0

Puc, 5. CamonenbHbI KepeBSHHbIA LHPKYJb

caAeAuTb, 4ToObl H Ha APYrodl CTOPOHe UIMTA o0pasosaJtach Mpa-
BUWJIbHAS OKPYXHOCTb Toro ke anamerpa. C 3Toit menbio uepes
LUEHTP OKPYXKHOCTH Ha MepBOf CTOpoHe IIHTa Haio NPOCBEP/IHTH
TOUKAM CBEPJIOM HJH TMPOOHTb IBO3JEM CKBO3HOE OTBEPCTHE H
35TUM 0603HAYHTb LEHTP OKPYKHOCTH, KOTOPYIO Hal0 LLIUYEPTUTH
Ha BTOPOH CTODOHE ILUHMTA.

3areM Ha onHOH NOBEPXHOCTH AHCKA BLIYEPUMBAIOT TeM iK€
LUHPKYJEM [BE MOJYOKPY)XHOCTH IJs O4YepTalHs Jonacred THApPO-
potopa.

IMpexpe yeM yKasaTb paAHyC NOJYOKPYIKHOCTH JJIs Jlomacrch,
OTMETHM BeCbMa BAaXKHOE YCJOBHE, KOTODOMY JOJIKEH YIOBJETRO-
pATb MPaBHJIbIO NOCTPOEHHBI THAPOPOTOP, a HMEHHO: paccTos-
Hue e (puc. 6) Mexay BHYTPEHHHMH KpasiMH OOOHX TMOJYLHU-
JUHOPOB JOJIKHO PpaBHSIThC 2/3 pasMepa ¢, OIpeAeJISTIOLIEro
IUMPHHY BXOAHOTO YCTbs KaHa/la MEXAY JONAcTsIMH THAPO-
poropa. Uepes 3TO0 yCTbe BXOAHT CTPys BOABl B THIPOPOTOP
M OKa3blBaeT AaBJjelde Ha BHYTPEHHIO CTEHKY MEpPBOH JONacTH.
Janpiie oHa OPOXOAHT 4Yepe3 BHYTPEHHHH KaHaj IIHPHHOH € H,
moriajasi Ha BHYTPEHHIOIO NMOBEPXHOCTb BTOPOH JIOMACTH, OKa3bl-
Baer Ha Hee RTOPHYHOE MNaBJ€HHE, a 3aT€M BBIXOAHT K3 THApO-
poropa, orcachiBaeMasi HapYKHbIM TOTOKOM BOJbI.

Ilpu Bcex ApPYrHX COOTHOLIEHHSX MEXIY pa3MepaMu € u ¢
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paboTa THAPOPOTOpPa H €ro MOIUHOCTb H3MCHSIIOTCA B XVIUIYIO
CTOpoHy. [loCKONMbKY OCHOBHBIM pa3MepoM BCSKOTO THAPODOTODA
ABNsiercst «HaHOOMBIUHA pa3max JionacTed», NpUpaBHEHHLIH B AA-
[eM cjydyae K JHaMeTpy AHCKAa poTopa W oOo3HavaeMuidl CyK-
Boii D ,BC€ OCTa/bHble pa3MSpbl MpHBENEHbl K 3TOH BeJUuuHe.
Torpna wupuna xauana e 6yaer pasua 259% ot D, widpHHa BXOA-
HOTO yCTbsl ¢ OymeT paBHa 37,5% or D u mupHHa JioNacTH 4.1H

Puc. 6. CxeMa MOCTpPOEHHS OYeP