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BBEJEHHE

CroBoanonorounsie  JBHrateay  paforaior  0e3  ClelHalbHBIX
YCTPOHCTB AJis HalpaBJeHuss BOJHOTC n0TOKa u 0e3 KakHX-Iudo Cre-
IHANBHBIX THAPOTEXHHUECKHX COODYIKEHHH (IIOTHH).

Ilpennarasinnecss pavee cBoGogHonoTounble ycravosku [JI. 1] e
HAlIJH INMPOKOTO NPHMEHEHHs] M3-3a OTHOCHTEJBHOH CJIOIKHOCTH BCe
KOHCTPYKUHH, THXOXONHOCTH (cKopocTh Bpanledus 3—20 o0/mur),
BCJIEACTBHE UEro YCJOXKHAJACh Mnepelaya 3Heprud [JBUraTte]ss Ha Bal
reHeparopa; KpoMe TOro, TyGHHA PeKH 151 HCNONb3OBAHMA 3THX YCTa-
HOBOK n0/KHa GhITh He Menee 60 cat

Ina ysenuueHust GHICTPOXONHOCTH C€BOGOAHONOTOUHOrO [BHrarTes
C HCMOJb30BaHHEM MOMEPeYHbX TYpOHH HAMH GhbLiM MPHMeHeHb! TYPOHHBI
MaJoro AuaMeTrpa, 3aKpelJieHKble MO HecKOJbKY JAeCATKOB WITyK Ha OA-
HOM Tpoce, ABJASIOLlEMCs BajloM 5Tux TypOuH. B npouecce pabor ¢ Ta-
KHMH YCTaHOBKAMH TPOC € 3aKPEIVIeHHbIMH Ha HeM TypOunamu Obil
HAa3BaH «THPJASHAOH», OTCIOfA M YCTAHOBKH TaKOTO THMA MOJYYUJIH
Ha3palle «CHDPASHAHBIX YCTAHOBOK», a YCTaHOBKH, paGoTaioliHe Ha Te-
HepHPOBAHHH TOKa,—<THPJIAHAHLX [3C».

Tupnsiunble YCTAHOBKH MoIyt pa6oTaTh Kak y 1Hd, Tak H y IoO-
BEPXHOCTH TOTOKA. PasnooGpasve THNOB H BUAOB THPJASHIHBIX YCTa-
HOBOK TO3BOJSET WUCNOJL3OBATE 3SHEPrHIO PEUHbIX IIOTOKOB C pAasjiny-
HBLIMH THIPOJIOTHYECKHMH NAHHBIMH B CTBOpAaX YCTaHOBOK., [HpiasHIHEE
THAPOABHMTATENIH MONYT OBITH YCTAHOBJEHH HAa MNOTOKAX IIHPOKHX H
yakux (0,5 » mwpuHoit u Gosee), ™iyGokux u meskux (ot 0,3 m rayGu-
HOH ¥ BbIE), cO CKOpOCTAMH Teuenuss 1 M/cex m Gojee, OHW MOTYT
6LITE YCTAHOBJIGHEI W Ha CYAOXOIHBIX pekaX (MOCTAHOBKM Yy JiHA M Ha
npuGpeKHBIX nepeKaTax) ¥ Ha HECYAOXOHHHX, B TOM UYHCJe C IOPOHH-
CTHIM pesbedoM jHa (MOCTAHOBKA Y MOBEPXHOCTH BOXHI).

Typ6usrl BpamaloTcst ¢ TPOCOM KaK OAHO LeJoe. YBeJHUeHHe MOLL-
HOCTH TAKHX YCTAHOBOK NOCTHraerCsi He BO3pacTaHueM Pa3MepoB Typ-
6up, a yBesHUEHHEM HX KOJHYeCTBA HAa ONHOM TpOCe, a TaKkKe YBeJH-
YEHHEM KOJIHUeCTBa THPJASAHI, paboTalollHX Ha OAMH TEHEPAaTop.

Haxonsce B moroke, rupJisfnia TYPOHH BOCIPHHHMAET 3HAYHTEJb-
Hoe Jo6osoe conpoTHeieHne. CHJbl 3THX CONMPOTHBJEHHH HCNOJb3YIOTCH
B KOHCTPYKUHSX TUpJAHmHBIX ['3C maa HartskeHHs TpPOCa THPJSHIHL
B pacTsaHyTOM COCTOSIHHH TPOC cnocofer nepenaBaTh KPYTALIHH MOMEHT
Typ6un K paboueil MallHHe — reHepaTopy, HaxolaueMycs Ha Geperosoi
onope.

B rupasHAHBIX YCTaHOBKAaX cBOOOIHOIOTOUHBLIM [BHraTeJeM CIyXKaT
TYpOHUHBL TONepeyYHble WJIH TOPLOBLIe, M3 KOTOPhLIX HAaGHPAIOT THPJSHIBI
(puc. 1).
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IpoMpuuen bl BEINYCK 3aTOTOBOK MONEPEUHBIX TYPOMH AN THP-
JHA Tox cO6OpKY 3aKa3uukoM Hanaked IlpocdeccHOHaNlbHLIM TeXuHue-
CKMM yuuauuiem Ne 3 r. Kaaununa.

I'Mpnsinel MOTYT pacnosiaraTecsi [ONEpEK TOTOKa (THPAAHALL Ha
nonepetHelx Typ6uHax (puc. 2a w 26) mew1y GeperoBLIMu OTOpaMH
HJIM Ha ONpeIeJIeHHOH LippyHe pek# (Ha SIKOPHBIX WJH BHHTOBLIX OTO-
pex). OOwwmii Bux paGotawuleii oaHOrHpaAsHAHON I'IC ¢ nomepeuHbIMA

Pyrgpgimas myotume

- u e :
Topyobes mypbune

Puc. 1. Typ6usb—nonepeuHas H ToploOBas
THPJSHOHLIX TH/POSAEKTPOCTAHIMHA.

Typbunamu guaMerpom 20 oM nokasan Ha puc. 2a. Takue Masbie PHAPO-
CTaHIMY B 3aBHCHMOCTH OT CKOpPOCTH Bolibl B peke (1,2—3,0 M/cex)
co3nawT or | 10 5 k87 MOLIHOCTH, Npu CTOMMOCTH 1 YCTAHOBJIGHHOTO
x87 B npenenax 100—60 py6.

CebecrouMocTs  BHIpa6GaTHIBAEMOl  3JMEKTPOIHEPTHH, MOACYHTAHHAS
Ha TNPUMEpPE HCNOMb30BaHHA J3-KHJOBAaTTHOH ycTaHOBKM Ipu 8500 ¢
paboret I'3C B roay, pasua 0,24 xon/ksT - 4.

Jlns MHOrOrMpsHAHBIX YCTaHOBOK C MOIWIHOCTAMH 5—50 k8T CTOH-
MocTh | k6T-4 Gyzer Gosbllie B CBA3H € HEOGXOIMMOCTEHIO CrElHalb-
HbIX BHI0B OOCJYyXKMBauMsl: JeXypcTBa Ha AOMY, TEXHHYECKOTo yxoja,
CMa3KH, a HHOTJAa H JeXypCTBa A7A MPONycKa KaTepoB, MHOTOCJOHHBIX
n0ToB (mpu paboTe «Ha mwnaBy»). OLeHOUHble pacyeTh! NOKa3bIBAIOT,
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Puc. 2a. O6utmii sux neficTsyromeit na p. Kapacy rupnsmnnoi

I'SC na nonepedsbx Typ6HHAX MOUIHOCTBIO (Nrew) 1 rem.

(ycTaHOBKa MCMONb3yeTCs A8 OCBEL(eHHs Jlareps M3bICKa-
TEJIbCKOH napTuu).

Puc. 26. Jsyxrupasuguas I'3C ¢ aBTOHOMHBIMH reHepaTo-

pamu Ha KaxXnoil repnange. MomHoCTb (Nren) Kaximoll u3

rapiang 3,5 kem. YcranopneHa Ha p. Teepue y mepepus [o-
poxku (Kamuunckas obnacTh).

4I0 B 3aBHUCHMOCTH OT MOIUHOCTH YCTAHOBKM M YCJIOBHI ee 3KCIIya-
TallMy, B TOM 49uCJe ¥ TUAPOJNOTHYECKHX MNaHHBIX CTBOpA, CTOMMOCTB
! k6T -4 MOXeT 6Ltk g0 0,92 Kon.

B rn. 5 xHuru kpatxo paccMaTpHBalOTCst GHICTPOXOIHbIE POTOPHLIE
YCTaHOBKH OJHHOYHOIO THNA, yCTAHABJMBAeMble Ha THOKHX M KECTKHX
OoCcsiX.
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TupasHgHble YCTAHOBKH MafOfl MOIIHOCTH MOIYT GbiTh HCNOJb30BA-
Hbl JUIs 3JeKTpHGUKALBH K MeXaHu3auud. OHM MOTYT CIyXHMTb HCTOY
MMKOM Il BLiDAGOTKH 3JeKTposHeprud, pafoTas ua TeHeparop, WIH
UCTOUHMKOM MEXaHHJeckofi sieprud, paGoTag Ha Ban CEJbCKOXO3aH-
CTBEHHOIT MaUIMHHI.

[upasHAHble arperatsl MOTYT GbiTb yAayHO CKOMIOHOBAHbLI C IOM-
NAMH K [OPUIHEBLIMH HACOCAMH IJsi OPOUIEHHs CebCKOXO3AHCTBEHHBIX
KY/AbTYp, IJ5 BOTOCHAGIKEHHs HACENeHHHIX NYHKTOB U JKHBOTHOBOUE-
ckux epM. XapaKTEDHBl TIPOCTOTA M JEUIeBH3HA TaKHX HaCOCHbIX ycra-
HOBOK. Bexp nOpuIHeBbie Hacochl paboTaloT npu 30—90 o6/mux. DTH
0GOpOTEl KaK pa3 COOTBETCTBYIOT 0GOpOTaM THPJAAHI NOT paGoyeii Ha-
[PY3KOil, T. €. Tiepefaya MOIHOCTH ¢ THPASHIb Ha HAcoC OCYLIECTBAET-
¢s HenmoCPEICTBEHHO, §e3 KaKHX-11G0 MPOMEXYTOUHBIX PETYKTODOB. Mur
PHBOJZMM OCHOBHEIE HACOCHI, KOTOpLe CPABHHTEJBHO H@IOPOTH NO neHe
¥ [pOCTO KOMMOHYIOTCS € THPJIAHAAMA. OO6muii K. 1. J. Ha€OCHbLIX YCTa-
HOBOK Ha mONepeyHbiXx TYpOMHaX MOMKET JOCTHraTh 30%.

IT'JTABA TIEPBAM4
PASHOBUIAHOCTHU THUPJISTHIAHBIX YCTAHOBOK'!
1. TUPJISHIHLIE YCTAHOBKH HA NMONEPEYHLIX TYPBHHAX
a) OpHorMpJsiHiHasi yCTAHOBKA HA MOMEPEYyHbIX TypOMHAX

Ipu npoTekaHWH BOAbI Uepe3 NOMNEpEUHLIC TypGuHbl BCe BpeMsi CO-
3naeTcs KPYTAMHUH MOMEHT BCAQICTBHE Pa3HOCTH ruipaBauyecKux AaB-

neHull BOAbLlI HAa UX NOBEPXHOCTHX OTHOCHTEJNbHO OCH BpallleHus. Oxano-
BpeMEHHO noilepeyHble Ty‘p6HHbl HMeIOT H 3HayHTEeJIbHOE sno6oBoe COIpo-

Puc. 3. Onnorupasuasas T'IC (MOUIHOCTBIO 10 5 K6m)
Ha INoilepeyHblX TypOuHax.

1—Tpoc; 2—nonepeyHas Typ6HHA; §—Y3€J COUJIEHEHHA TYpPOHH; 4—cBan: §—y3en
YAOPHOTO NOANIMIIHKKAE; 6— TPOCHK 4EKH; 7 —IpOBONOKA 171 3aKPEMJIEHHd K cBae;
8—KpIOK; 9—reunepaTopHas Oropa; 10— penyKTOp; 11 —xpwK 6J0Ka; 12— 670K;
13— CTsKKa; I/4—omnopa peaykTopa; I5—CTaPH.YlH3pr10[uaﬂ My(pTa CKOJILXKEHHS;
16— redepatop; 17 —LEKTPOGEHKHEIH KOHTAKTHBIY peryasarop: 18—TpocoBasi nepejaja.

THBNeHHE B NOTOKE; nox AeflcTBHEM CHJ JOGOBHIX COMpOTUBRJEHHH TYp-
6MH TPOC THPJASIHAL HAaXOIMTCs BCE BPEMsi B PacTaHyTOM COCTOSIHHH
# B TaKOM TOJIOKEHHH crnocobeH nepelaBaTp KPYTHLIHK MOMEHT Ha TIe-
HepaTop WJIH Ha paGouylo MallMHy, HAXOAALLYoCs Ha GeperoBoii Onope.

Typ6uxbl 2 nOnNapHo Kpenarcs K TPOCY J, mpuueM Kaxaas Tapa
TypOuH uMeeT OGUINH y3es 3 (puc. 3), oOecnedMBaIOIMil KaK NOCTOSH-

1 Mo KoHCTPYKLUAM ripasHoHbix [DC Ha monepedHbIX TypSHHaX—JAHHHE Ha
koHer, 1961 r.
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CTBO NOJIOYKEHHs TypOMH Ha TpoOce, Tak U BO3MOXHOCTb paGouux nepe-
MelneHu#l Kax ol u3 Typ6uH napbl (B M. 2 PacCMOTPEHB! JeTaju KOH-
cTpyKumil 1Js BCEX 5JEMEHTOB M y3nos oxpuorupasuiHoi I'3C). B kax-
nol mape oaua TypOMHA [IOBEPHYTa K JAPYroii mo HanpaBJeHHIO Bpa-
weHnss Ha 90°. D70 BLINOMHEHO ¢ WLeJbl) BbIDABHHBAHHS KPYTSIIETO
MOMeHTa Ka¥10# napel TypOuH 3a oaun 06opoT. Ecan Gbl 310 He OBLIO
ocyiiecTsiieHo, Tpoc | 3akpyunBancs Obl pblBKaMu M CO3jaBan Ow Ha
BLIXOJi@ HepaBHOMEDHHH KPYTSLMH MOMEHT 10 BPEMEHH.

Peakupsi CHA HaTAXKEHHs THPAAHIL BOCIPHHHUMAETCst GeperoBHIMH
onopamu (csasmu 4), BKanbiBaembiMu B rpyHT. CBOGOIHAs onopa HMe-
€T KpioK 8 W y3eJ yIOpHOrO NOIJUIKAHHMKA §, AaloWwuil BO3MOXKHOCTH
KaK CBOOOMHOIl OpPMEHTALMM KOHUA THPJAAHIHOTO TPOCa, TaK H €ro CBO-
6oxnoro ppamenns. Ilpu Heo6xoxuMocTH c6poca THPAAHIbL € MOMOLLBIO
TpocHKa 6 BEIHMMaeTcsl ueka M 3a weky oTrarusaercs xpiok 8. COpo-
IeHHas JIBHHA DACNOVIAraeTCsi HHXKE MO TeueHuto BOmm3n ot Oepera.

Bropoil xoHell Tpoca THpPAAHABLl MJIET Ha TIEHEpaTOPHYIO OTOPY;
OH nepeKkuHyT 4yepe3 Gnok 12 u 3axkpenneH crsxkavu I3. Biaok sakpen-
sneH Ha kpioke /1. Ha pame I4 ycTaHOBJEHa PENYKTOpHas 4yactb yCTa-
HOBKH.

Tpoc 18 no3sosnsieT yCTaHOBHThL reHepaTop u Mydry Ha GoJsee Bbl-
COKOHl OTMETKE MECTHOCTH BO H3GeKaHUE 3aTOMJEHHS 3JEKTPHUECKOH
yaCTH YCTaHOBKM B NaBOJOK. 3aKpenseHde KOHIA TPoca Ha TEHEpaTop-
HOH Onope TakXe IapHHPHOE.

HanpaBnenue Bpamenus Tpoca BHGHpaeTCs TakuM oGpa3oM, 4TOOHI,
nepesaBas Harpy3Ky, OH paG0oTan ua CKpyuuBaHue npsaeil. Tosbko
B 3TOM (Jy4yae OH cnocoben nepejasaTh MOUIHOCTbL, npuyeM, KOLa 3a-
GopHUKH TYpOHH NO OTHOLIEHHIO K HaGeramwllleMy NOTOKY (pacnoJOKeHb!
BHILIE OCH Tpoca,—THPJAsHAa paboTaer «ua BenabiThe». Ecau Huxke Tpo-
ca,—«Ha norpykenue». B «iyuae- paGoThl «Ha MNOTpPYyKeHHe» MeXIy
JAHOM M THPASHAOM CcO3JaeTcs jaoOHHas BOJffHAsi nNOAYUIKa, JI0 BHICOTE
paBHas 0,3—0,4 nuamerpa TypOHH, KOTOpas H He JaeT THPAAHIE CO-
npuKacaTbCsl ¢ AHOM. B cayuae paGoThl «Ha BCIUIBITHE» THPJAsHJA pac-
NOJIaraeTcst y MOBEPXHOCTH BOALL

IMogbeMHas cufia MONEPEYHBIX TYPOHH nNajgaeT ¢ YMEHbIIGHHEM CKO-
pOCTH MX BpalleHus, a MOTOMY npH 3HAYMTENbHOM TOPMOXEHHH IHp-
JaHia TepsieT mJaBydeCcTb M ONYyCKaeTCss Ha JHO. DTHM ROJb3YIOTCH
MpH 3KCIyaTalWHM THPJASIHI, paGoTalOIHX «Ha NAaBy», mjis NPONyCKa-
HHS NJAaBCPENCTB CO 3HAYNTENBHOH OCajKoll (MHOTOCJOMHBIX MJIOTOB,
KaTepoB) B TOM cJyyae, ecji THDJASHIOH NEPEeKPHT Bech CTBOD pEKH
ot Gepera m 10 xpyroro Gepera. Jlns TOpMOXKeHHst THPJAHIb depe3
NPOTOK n[oO [IMpHHEe CTBopa nepex THPJIsHIofi nepebpachiBaeTcs He-
CKOJIBKO KOHLOB IIPOBOJIOKM AnaMeTpom 2—3 mm., OnuH W3 HUX HaTs-
rHBaeTcsl yepe3 NpOTOK, APYTHE OCTalOTCs Ha AHe. [Ipu conpHKOCHOBE-
HMH RAaByYHX TeJl GOABLION Macchl € TIPOBOJIOKOH OT ee A06aBOYHOTO
HaTAXKEHHs BLITATHBAETCs U€Ka CTONOPHOrO YyCTpPOHCTBA u CHpAgHAA
CTONOPHTCSA JIEHTOYHBLIM TOPMO30M, ORYCKasick Ha nHO. [ns nycka rup-
AfHAb HEOGXOAMMO OTBECTH JEHTOYHHIH CTONOp M BAOXKMTHL 4YeKy, &
nocJle NYCKa HaTAHYTh CJAEIYIOWHE KOHel NpeloXpPaHgiolleld NpOBOJOKH
yepes NOTOK.

BpepHa, qen m gpyrie NJapaioiipe NpPeAMETH, MMeKouiHe HE3HAUH-
TEJBHYIO OCAAKY, NPOXOIAT 4epe3 IHpJsHAy, paGoTawmyio «Ha NAaBy»,
GecnpensiTCTBEHHO, TaK KaK BOKPYr Bpallamowmedcs rup/fsHIb CO3AaeTcs

Bpawaomuiics caofl BOAH, KOTOpbIH OTTANKHBaeTcs OT mprOVIHNKa0-
IHMXCS NPEIMETOB.
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6) Kackap OfHOFHPASIHAHBIX YCTAHOBOK C ABTOHOMHO
padoTawILMMH reHepaTopamMu

VYcTaHOBKa M3 ABYX THDJsiHT Gblfla BNEpBble NMOCTaBJeHa B AEPEBHE
IMoposkKu coBXosa «MeanoBckuit> B uione 1962 r. (puc. 26). Ilepennss
rUpJIAHIA BbLIAET SJEKTPHYECKYI0 MOIIHOCTE 3,5 K67 u TlpeiHasHayeHa
1Jisi OcBellleHHs nepeBHH MyXHHO, DacnoOIOKEHHOH B 2 Kkm OT CTBOpa,
3ajHsisl THDJISIHAA, PACTIONODKEHHasi oT mepenHell Ha paccTosHun 18 M,
ocseinaer B 1lopoxkax 17 aBopos, MOJOUHyl0 epmy (75 rosos), xo-
momalo (12 solagei), MOJOKONPHEMHBIH NMYHKT W CHJIOCOXpaHHJIHIIA.

Kamuaas w3 rapasang coctout us 100 Typ6un (D=200 mm; L=
=300 mm). CKOpPOCTb MOTOKA y HH30BOH rupJsHibl 1,6 M/cex u y BTO-
poit 1,2 m/cex. Pexknm paGoTH THPJISHA — «Ha MJIABY>».

FenepaTopel: ma nepsoii cupssinue [1H-2858 u  ua BTOpOH —
I1H-28.5 noctosinHoro Toka ¢ ofoporaviu 1 000 00/muH.

Crabuin3amus ceTH — GajyiacTHasi; 6asljlacTHOH Harpy3koii ocBe-
IEeHB: YJHUA [epesHH, ceHM JBOPOB H MOMelleHHsi AJiA CKOTa fipH
ABOpax.

Teepua—peKa, Ha KOTopoil ycraHoesensl I'DC, tunuunas pexa pas-
HunHOTO THna. B paiioHe nepesHu TIOpPOKKH MOXKHO pasMectdts 26 mo-
NOGHBIX TMPJISIH, NPUUeM KaxIas u3 JepeBeHb, GJHIKHHX K ITopoxkaMm
H DACNOJIOKEHHBIM Ha ip. TBepue, nMeer Takue e BO3MOMKHOCTH. Cos-
x03 «MenuoBcKHi» mMeeT 24 HepeBHH, Julb 4 H3 KOTOPBIX OCBEILAIOT-
sl BedepaMH M B YTPEHHHe uachl 3a CueT PaloThl OeH3OTEHePAaTOPHBIX
arperaToB MaJiblX MowHocTedl. MBbICIHTCs YCTaHOBKa aBTOHOMHBIX THp-
JSHA, pabOTAIOLWMX Ha TPHBOJ ONpeIe/IeHHBIX arperartos, HanpHMep
5JIEKTPOIOUJBHBIX annaparos.

B) MHOrorupJisiHaHbie YCTAHOBKH Ha TOTNepPeyHbIX
TYypOUHAX

B Tex cuiyuasx, KOrja MOLIHOCTH CTBOPA 3HAYHMTEJLHO Gosbllie TOH,
KOTOpYIO OTOMDaeT OJHHOYHas THpPJISHAA (eM. 1. 2), pJisi yBeJIHUEHHs
MOLIHOCTH CBOGOIHONOTOUHOH YCTAHOBKM MX MOXHO [JeJlaTh MBYX,-
PPEXTHPJISHAHBIMU, a Takie ¢ GOJBUINM YHCJIOM THPJAHI. B 3aBucumo-
CTH OT BHJOB COUJEHEHHs CHDJSHI Ha TeHePaTOPHOH K CBOOOIHEIX OMO-
pax rupssxgEble IDC MOTYT MMETb psii KOHCTPYKTHBHBIX PasHOBHIHO-
crefl. [IpH pacnosicykeHHM THPJIsSHI B CTBOpe Cllellyer PyKOBOJCTBOBATh-
sl CJeAYIOIKMH noJioKeHusamH, Eciu hep(M)— cpenHnsisi ray6HHA CTBO-
pa, TO KOJMHYECTBO NHPJIAHA B QA@HHOM CTBOpe ROJ/KHO 6bITL MEHBLIE
BeJHYHHEL Fop/D, rae D-(#) — nHaMeTp THPJISHIBL

PaccrosiHie MeX1y THPJIAHIAMM B IJiaHe, MCXOIsl M3 TPOBEIEHHBIX
JIOTKOBBIX H PEUHLIX HCHBITaHHIl, 1O/DKHO OBITh NOpAAKa 2040 D.Ecnn
MWpJsHABL B cTBOpe pafoTaloT conapHo, yaCTh Ha nJiaBy, a 4acTp Ha
IOTpYKeHHe, TO CTPOH THPJISHI HieT B WAXMaTHOM NoOpsiake ¢ paccro-
SIHHEM MeX1y OIHODEXHMHBIMH THPJISHAAMH NOpPsiiKa 20+40 D.

[TapanaespHoe pacnoOJONEHHE THDJIAAHNI (puc. 4).
Vaen cBOGOAHON ONOpHl TaKOH YCTAHOBKH COCTOHT H3 KECTKHX npodH-
sefi 14 (wanpHmep, YroJIKOBBIX), COEIHHEHHBIX MeXIy co00H HakJsalKa
Mu 15 H 3aKpenJeHHBIX KoOJbAMH [7, mpuyeM KOJbsi ONHpAIOTCst HA
BKONaHHble JepeBsHHBIE Gpychsi 13. MOXKHO NPOH3BECTH NpH notTpeGHo-
CTH W LleMEHTaIHIo OTOPHI.

B coenunenue cBoGOIHOH ONOPHl THPJSHIL BXOQAT Kplok [6 H
y3esi 06OHMEl YNOPHOTO NOAIMNHHKA 18. Dt1oT y3en CBOGORHOOPHEHTH-
pytomuficss (em. . 1, § 1, . «a»).

8

V3es renepaTOpHON ONOpPEI MMeeT IVIOIAIKy reHeparopa 11, pac-
MOJIOXKEHHYI0 €O CTODOHBI NepBOH [HPJAHAbL, Ha KOTOpYIo Haberaer
OTOK, KECTKO cGOMYEHHYI0 ¢ npodHJem 8, HrpawoiluM pojb Kopnyca
CTaHHHB TPAHCMICCHOHHOTO Bana 5. Baa & coelnned co CTaHUHOH no-
cpeacTBoM onop 4.

=

Puc. 4. MHOrOrHpJsiniHasi YCTaHOBKA C MapalLieJibHbiM  paClOJIOKEHHEM
rupasug (MowHocThio Gonee 5 wem).
I—rupnsunaLit Tpoc; §2—renepaTop; 3— pPENYKTOD; 4—onopHbi#l KpOHWITERH: §—
TPAaHCMHCCHOHHbBIR BaJI; 6 —nNpHBOXHON PEMEHb; 7— OLOPHEIR KpPOHIUTEWH THPASHIBL
8—upesiaep; 9—NOAIUHITHHK; 10— Bajl OMOpHOro y3Jja; 1l—reHepaTopHas IJHTa;
12 W 13— NOANOPHLIE NOCKH; I4— yroJKOBBI npodHib; [5—06ONTE HaKAanKH; 16—
§ KDIOK; 17 —xom118—y3en 060RME YIOPHOTO MOALIHINHHKA.

MoiHOCTb ¢ TPOCa THPJISHA MOXeT nepefaBaTbes Ha TPaHCMHCCH-
OHHBLl BaJ NOJyNepeKpellHBalouHMCs peMHeM (CM. pHC. 5,a). Oxanako
Uil yCTAHOBOK 3HAUHTEJBHBIX MOLWHOCTefi Jyulle NPHMEHATE LIECTEpCH-
yaToe 3alelvieHHe TOCPEACTBOM TNaphl KOHHYECKHX IIECTePEHOK (xak
3To n306paxeno Ha puc. 5,0). T'eneparop 2 cBasaH Jau6o Henocpenct-
BEHHO Yepes NepexoiHyl My(Ty ¢ TPaHCMHCCHOHHBIM BaJOM 5, smbo
uMeeT CTyneHb penykinu 8. [Lisl MCHOMb30BARHS BEPTHKAJBHOTO reHe-
patopa, KOTOPH MOeT GbITb YCTAHOBJEH Ha BLICOTE, GezonacHoii OT
HABOJHEHHs, [IeCTePHH 3 MOXKHO BBITIOJHHTH KOHHYECKHMH, C YTJIOM 3a-
AensieHHs 45°.

Vsen npuBofa Bana TPAHCMHMCCHH HA KOHHYECKHX —IIECTEPHAX
(puc. 5,6) COCTOHT H3 JIUTHX JHOO CBapHEIX [POMEXYTOUHBIX onop 7,
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TPaHCMUCCHOHHOFO BaJla §, KOTOpHI{ Bpallaercs B MOALIKMNHUKAX, Bbl-
NOJIHEHHBIX MNyTeM 3aKJa[blBaHUsI POJHKOB MEXIy BajJioM H [POMENKY-
TOYHOH ©ONOpoil, ee KpbillKka KpenuTcsi GosToM. Bpaulenue nepenaercs
napoil xonuueckux wecrepen 9 u /0. Tpoc | uMeeT wapHUpHyO 3aiell-
Ky Ha OJioke.

Puc. 5. Tlepenaua Bpamenust ¢ rupsisuabsl Ha TPaHCMHCCHOHHBIH BaJl.

a—C TNIOMOWbIO NOJIYTNIEPEKPELIHBAIOLLHXCS peMHel; 6 — napoll KOHHYECKHX IlleCTepeH.

I —Tpoc rupnsuauol I'SC; 2— Ban onopHoro y3na; 83— npuBoaHoit peMeHb; 4— onop-

Hasl 9acTh; 5— TPANCMHCCHOHHBIN BaJl; 6— ONOPHASt CTaHHHA (weennep); 7—nuras

TPOMENKYTOUHAS ONOpa, MeX/Y KPHIUKOH Onopbl H BAJIOM YCTAHOBJEHBI POJIHKH; 8 —

GOJITH A1 COeAMHEHUS] KPLIIKH C KOPIMYCOM OMNOPH;; 9 H [ — KOHHuecKue LIEeCTePHH;
11 —ofoiiMa nas 6noka; 12— mapHKODbIH p2/HaIbHO-YTIOPHBI 10 JUHITHHK,

YcranoBska cofpaHnas no KYyCTOBOH cXeMe., AKTUB-
Hasl 4acTb THpJsHAbI CoOpana M3 TUMOBBIX 'ONEPEYHbIX TypOuH;
TPOC TUPJSHAbI OKAHYMBAETCS CBOGOMNHBIM TNOJAIIKMHUKOM, fajiee HIeT
CBSI3bIBAIOLHI kOHell Tpoca 2, pafoTaioumuil Ha pactsikenHe (puc. 6,a).
Peaknuss MoMeHTa TpeHMsi 0py BpallleHuy <BOGOIHBIX (IOIIUMHKKOB
FUPJISIHA BOCNPUHHMAETCS CBSI3BIBAIOLINM CTepiHEM &, OTHeNbHbIM AJIs
KaxJOH Tpynnbl rUpJsiHA.

CpasbiBatounfl cTepikeHb KeCTKO CKPENJEH ¢ KOHUAMH TPOCOB 2,
2 KOHIW TPOCOB | moAcoeixHEHbl K CTEPKHIO & MOCPEACTBOM Y3lOoB,
4HAJIOTYYHbIX [TOKa3aHHbIM Ha puc. 3 (no3uuuu 5, 6, 7, 8).

CsofozHasi onopa MoxeT OuiTb HaGpaHa M3 CTAJLHBIX JIEHT M BPbi-
TBIX [OCOK C YNMPAIOUWIMMHCH HA HUX KOJbLAMH HJIM MOXKET UMEThb Oe-
ToHHOe ocHoBanne. Onopa oGopynoBana ycTpoiicTBoM cOpoca THPJSHIA,
06ecneynBaloONIHM Kak TNOPHPJSIHIAHBIE, TaK ¥ OJHOBPEMEHHEIT CcOpOC
rupasui. [lpuBon remepatopa oCyluecTBJIsieTCsi 3iech wuenbio I anist
(puc. 7.a). T'enepaTop noJKeH GbITb [YCTAHOBJIEH C BO3MOKHOCTBIO €O
NOATSIKKH NPH BBITSKKE LEly.

IToT npuBoa Gosice JEWeB 110 CPABHEHHIO € NPUBOIOM NPU MOMOLLH
TP2HCMHCCHOHHOTO Bana H 6ojiee MPOCT. MOIIHOCTL OT THPRAHA nepe-
D2eTcsi CO 3BE3A0YeK J, BPALAWIIKXCS B KpPOHIUTEHHAX 2, HAa pPOJMKO-
10

g
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[

Puc. 6. Cxemel muororupisaaubix I'9C sa nonepeyneix TypGHuax.

a—cXeMa KyCTOROft MOCTAHOBKH INONEPEdHBIX THpJsiHA; 6-—Jyuenas cxeMa nocra-

HOBKH TNONEPEUHBIX THPJSHA; [ —THDJIsH 2, 2—cpoGoHEE KOHIBl TPOCOB; &—— CBA3R~

BalOILHi CTepIKeHb; 4—y3en CBOS0HOTO NOAIMNHMKA; 5—CBOSOAHas Onopa; 6—re-
HepaTop.
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ByIO llenb 6, mpuuem Hanpas/ieHHe BpALeHHS 3Be3NO4eK 3 nog6Hpaercs
TAKHM 06pasoM, 4TO6L! Lenk 6, NMPOXOASLLAS CHH3Y, paboTala MOX pa-
Goueil Harpyskoll HaTsenus. CBepXy 3Be3loYeK 3 TOCTABJIEHB [pH-
JKHMHBIE€ DOJIMKH C IVIALKOH MOBEPXHOCTBIO 7, KOTOpblE MpeNoXPaHsIoT
uenb OT COCKaKHBaHHsi ¢ 3ybuatok. llens, npoxonsiuas csepxy pOJIHKOB,
JBHrasicb B OGPAaTHOM HanpaBJIeHHH, KATHTCH MO HHM.

Jlyuesas cxema yCTaHOBKH. B IByx- H TPexrMpJsiHIHBIX
YCTaHOBKax 3Ta CXeMa MOXeT GbiTk HanboJiee npoCTO BhIMOJHHMOH. ['Hp-
JISHAB KaKk Gbl JlyuaMH PacxOASTCs OT reHeparopHol omopn (pHc. 6,6).
Hpmio,rx MOX(eT GbITh BBINOJHEH NMOCPEICTBOM YFJIOBBIX MIECTEPEHOK HJH
ueneii Tanns. B mocieapem ciyuaze K BEIyIUHM 3Be3JOMKaM THPJSHIBI
TIPHCOEUHSIOTCS WAPHHPHO, HANPHMED C TMOMOLIBIO IIAPOBBIX IADHHPOB
(puc. 7,6) uan kapaauebix waprupos. Llapunp 3meck nosken IepxaTb

m.|@|¢-lt‘.’l0l"'";"°’¢
/T
lwlol@lﬁlm‘v‘_f?‘O@Iﬂ'lmlﬂ'Ulﬂ:_ﬂ
07 ;
\$ K

JPuc. 7. Ilepenaua ppamenust ¢ HPISHA, yCTAHOBIEHHEBIX MO KYCTOBOH H
JlyueBOH CXeMe Ha BaJ renepaTtopa.

4—INpHBON TrenepaTopa B MHOTOrHpaAsiHAHOR I'3AC (no puc. 6,0) nocpencTeom nenu
TFanas: /—onophas NiMTa; 2— KPOHIUTENH; 3— 3Be37104Ka THPASHAL; 4—renepatop;
5—3ne3fouKa reneparopa; 6—uene I'anas; 7 —nprkMMHbe POJHKH; 6 —y3sen nepe:
Aaud MOLHOCTH € THPJAHAHOTO TPOCa HA NDHBOA NenH I'anas B JyueBoll cxeme co-
WAeHEHUs] THDJIAHL, MHOrOTHDJISIHAHBIX THAPOCHJIOBBIX YCTAHOBOK: 1— TPOC; 2— DAJ:
3 —o6oiiMa; 4—NOAIKNHKK; § —6onT; 6—3y6yaTka; 7 —YHODHHIH MOJIHIHEK; 8—'
KphILKE; §—kapeTka; 10—iunaunt; 11 —cTsaxka; 12 —604T. i
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TaK:xe oceByw Hary3ky. CBo6oaHble omopbl yaoOGHee BBIIOJHSTbL pas-
JlefIbHbIMH, Ha Kawk/Iylo THPJsSHAY OTJAeNIbHO B BHAE CBaii HJH BHHTOBBIX
OmGP.

B apuBOgHMOM y3/e CouJieHeHHst MOMIHOCTh ¢ THPJSHI CHHMaeTcs
Ha BaJl peIyKTOpa NpH TIOMOLIH nepejaud POJIHKOBOi Lenblo. B mpHBo-
numoi cxeme (puc. 7,6) BHe 3aBHCHMOCTH OT YIJ1a HAKJIOHA THPJSHIBI
(31ecs 78°) K muockocTH 3y6Guaroro KoJieca 6, mepeiaiouiero BpalleHHe
Ha pPOJIMKOBYIO lernb, MJOCKOCTp 3yOuaTorc Kojeca MO:eT ObITh yCTa-
HOBJIEHA IlapajJieJlbHO [JVIOCKOCTH BXOJHOH 3yGuaTku PeLyKTopa. JTO
JOCTHTa€TCH DEryJHPOBKOH NOJOXKEHHst KapeTku 9, (pHKcHpyeMoii 3aXKH-
moM. [upasingHbiil Tpoc | HMeeT onasHHYIO (J1aTyHblO, HanpHMep) OKOH-
LOBKY H KpPENnuTCs K Bajy 2 npH noMows ctsikku 11 6ontamu 12. Becw
y2eJl cOuJIeHeHHsT THPJISHIbl KPEnHTCst K GeperoBoil njHre GoaToM dHepes
CPepJieHHst O6OiMbI 3. DTCT GOAT TPOLEBAeT H YIUKH KapeTKH 9.
B o6oiive HMeeTcst ‘pagHaibHO-YNOPHBIH NOMIIHNHHK 4 € KOHHYECKHMH
POJIHKaMH, KOTOPbIH OJHOBPEMEHHO BOCIPHHHMAaeT KakK HarsXeHHe IHp-
JNAHAb, Tak M OOKOBYW (TlepepesblBaIOLIYI0) CHJY, BO3HHKAIOLLYO OT
HarpyskH Ha 3yGuatky. B momurnuuk 4 npomer Goar 5, BBEPHYTHIH 10
vhopa B BaJ 2 u 3akoHTpeHHbll wunnuaToM 10. Ban 2 nieeT Ha KoHue
chepuueckHii yuacToK, Ha KOTOpOM cHuMT 3yGuartka 6. 3ybuatka 6 con-
HOH CTOPOHBI ONHpaercsi Ha 3y6bst BeHLA, BHIOJHEHHONO 3a0J0 C Ba-
JoM 2, a ¢ ApYyroii CTOpPOHL MOLNHpAeTCH YNOPHHIM TOIUIHIHUKOM 7.
Haknor Basa B BepTHKaJbHOH INJOCKOCTH PEryJHpPYeTCs HAaKJIOHOM IO-
CTAHOBKH ONOPBLIL.

r) PaGora nonepeunbix TypOHH. POpMysbl gjs pacuera
rupasinasoi '3C

HaGeraromuii Ha TypGHRY NOTOK co3fgaer JIOGOBYIO CHJY JaBJeHHS.
TTpodunr Typ6unbl NonobpaH Tak, yro HaGeralolifii MOTOK ¢ OXHOH
CTOPOHBI OT OCH BpalleHHst o6pasyer GoJblllee [1aBJIEHHE, yem C MpPY-
roil, OT 3TOro H BO3HHKAeT KpyTAliHH MomeHT., UeMm Bblle KPyTALIHH
MOMEHT H CKODOCTb BpalleHHst TYpOGHHBI, TEM BEIlIe ee MOILIHOCTb.

[lepBrie monepeuHble TypGHEE npeanoxennl B CoperckoM Colose
2 okrsibps 1924 r. Gpareamu AL A. u f. A. Bopouunpivu. Jlyumnas us
5THX TYpOHH HMeja K. m. [., pasHbii 18%: toneko 18% 3suepruu, naGe-
raioweil Ha TypGHHbL, TpeoGpa3oBbiBajock B paGory Bpawesus. [1po-
¢uib sonacted TypGHHbI BOpOHHHBIX MBI HMHOTIa npHMeHSEM H Tellepb
TaM, FI€ B OCHOBHOM Hac HHTEpDECYIOT TPOCTOTa H KecTKOCTb KOH-
crpykuud. OH npusene Ha puc. 16a u 3l. C kakoil <TOpoHH HH HaGe-
rag 6bl NOTOK Ha mpo(HIb nonepeuHoii TypOHHBL, OH BCerda CO3JaeT
BpallleHle 0 HOTO HaNpaBJIEHHUS .

H3pectHo MHOrO ‘pasHOBHAHOCTEH TONepeuHbix TYPGHH — oKoso 60;
34 u3 Hux ucnbiTass B '1960 r. Jlyummm K. M. 4. o6snagalt nonepeu-
Kble TYpOHHBL, mpensoxenuble E. C. Bupiokosbim B 1946 r. w yayumre-
HBle B Halmx HeneiTauHsix. Kosdduunert nosesHoro aeilcTBHA 3THX
Typ6uH pased 41-—469%. OrtHocuTesbHble pasMepbl MpPOQUAA TYpGHHbI
npHBeleHbl Ha pHc. 28.

Typ6ura ¢ 3TuM mpouseM co3gaeT KpPYTHAILHHA MOMEHT 3a CueT
3aXBarTa TOTOKA BCEMHM KPOMKaMH JIONACTeH, MJis 4Yero 3aJHHe KPOMKH
Jiomacreil y Hee O6ordyTel Ha 120° u ofpasylor «3axsaTtb». Kpome Toro,
3E&uHTe/IbHAA YacTh KPYTHALLErO MOMEHTa co3JaeTcs H 3a CyeT Npoxona
BOJLI yepe3s BHYTPeHHIO noJiocTh TYpGHHBL. Bopa, crapasicb IBHraThCs
NpSMOJIHHERHO, co3MaeT NaBJieHHe Ha CTEHKM BHYTPeHHero KaHaja Typ-
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Ounnl. Uaru6 3axsatop Ha 120° BhGpan HCXods U3 TOro, YTobnl BHXpPb
BOARI, BpallalollKiicd B 3axBate MpH ero Hepabouem IOJIOXKEHUH, BHICTY-
ran 3a oOBOA 3axBaTa TakuM oOpasoM, uroObl obpaTHoe oODTekaHue
110 MO BUXPIO (Kak Mo pPOJHKY), @ He 3a cueT OOTeKAHHS IOTOKOM
3aXBaTa, YTO CHU3HJIO Obl MOMHOCTb TYpPOHHBL

Mel cunTaeM, 4TO K. . A. HEKOTOPHIX BHJOB IONEpeyHbIX TypOUH
npu Hx obpaborke MoxKeT GHITh M Gosee 46%.

Henvitanusimun rupasuanoii I'9C, nposesennsivu HUC I'mpponpo-
exta B aepeBHe [lopoxkn, BhisicHeHO, uTo TypOGHHEI BuplokoBa mnaparo-
UMH B Boje NMpeAMeTaMM He 3acopsiloTcsi; OpeBHa, Jef H AaXe JIpo-
TUILIBAIOLINE IUIOTH NMOBpEXAeHHil TypOuHaM, paboTalOLIMM «HA IJIABY»,
He HaHOCHAT, Tak Kak o0pa3yiouluiics HaIATUpJAHAHBI{ cJ10H Bogwl (NpH
v=1,25 sfcex ou cocraBasier 21 om), npenoxpansier rupasHay. [lpu
JaBJeHUH Ha THPJASHAY B KAKOM-TO MECT€ OHa ONYyCKAeTCH HHKe MO
rayGune. Jloaku NpOXoOmsiT JIETKo MO TEYEHHIO ONSIThb-Taku 6e3 MmOBpex-
JeHMS THPJSHOH, €CJiM TMpJsHIa paboTaeT HAa morpyenue, To Paj IO-
CTaBJCHHEIX BhIlle BONMPOCOB cHumaercss Boobule. B to ke Bpems He
BCErjla BO3HHKAeT HeOGXONUMOCTh 3aHHUMATh MOJ THPJSHIB BECh CTBOP
no Bcell ero wMpHHE; MOXKHO, KPOME TOro, Ha YaCTH CTBOpa HCIOJB30-
BaTh TOPUOBHE THPJAsiHAb. MOHTax THMpASHIA BecbMa WPOCT H BMecTe
C NOCTAHOBKOH OTHMMAET HEMHOTo BpeMeHH (B HEKOTODHIX cJay4asix y
4—6 yen. 2—3 « npu MowHocth I'DC 2,6—5 K6T) mpm MNORTOTOBJEH-
HLIX 3apatiee 3JieMeHTax yCTAaHOBKU H B JIETHHX YCJIOBHsX.

Ucnuitana Takxe pafota FHpAsSiHAB B iUlyroHocHoM csoe. Llyro#
TypOuukl He 3a6UBalOTCA, HO CalsiTCsl Ha TPYHT BO BpPeMsi CIJIOIIHOrO
3a€HBaHHs CTBOpa ILIYroil BBUAY PE3KOro CHHIKEHHSl CKopocTeil TeyeHHs.
[Tocsie cxofa wIyrd U yBeJHYEHHs] CKOPOCTH TEUEHHS THPJSAHAbI CaMo-
NPOU3BOJIBHO HauyHH2IOT paboTy.

Pa6ora rupasuausix ['AC noa sepoM (B. H. Kawrue, 10. M. Ho-
BHKOB) MOKa3asa, UTO THUDJSHABI KaK «Ha MJaBy», TaK H <«HAa TIOrpy-
Xeune» xopouio paboTaloT B NMOAJEIHBIX YycjaoBusix. B Mecte mpoxona
Tpoca uepe3 Jief 00pasyeTcsi oTBepctHe AHaMeTpoM 5—8 ca. IlpuMep-
32HHE TUPJSIHAHOrO TPOca KO JbAY JAaKe NPH TPEXiHEBHOH OCTAHOBKC
I'3C ma 18°-HoM MOpO3e MrHOBEHHO OBLJIO NOPB2:i0 MNPH CHSATHH CTO-
NOPEeHUs] THPJASIHABL DTO MOJyyaercsl 3a CueT 3HAYNTEJHHOTO KPYTALLEro
MOMEHTa THPJSAHA.

QopMyan OLasi pacyeTa ofHOrHpaAsHAHo#l I3C

1. Mowrocre o0Hot 2upasHOsl ¢ moNepeuHEIMH TypGHHAMH Mo pHC. |
3

v
Nrnp =DL T"]n. (l)

rae Nrmp — MOUIHOCTb, CHHMaeMasi OfHOIl THPJISIHAOR, Kemr
D u L — puametp mnomepeunoli TYpOMHH M JJIMHAa BCell AKTHBHOM
yacTH rupasHAb (cM. puc. 16a n 20), m;
U — CKOpOCTb T@YEHHsl NOTOKAa, M[CeK;

Mu — HAaTeYHslll K. 1. . TypOUHB, XapaKTepHU3YIOUHMH KauecTBO
npoduast Typbunsl; M = 0,46 mna nomepeuHulXx TypOuH, u3-
roTosssieMblx  [Ipod)eccHOHANBHO-TEXHHUECKHM  YUHJIHILEM
Ne 3 r. Kanununa.

2. Mowrocme no zene pamopy

Nrew = Nrup TpenTrens 2
14

3nech Nyew — MOLUIHOCTb Ha 3a)XKHMaX renepatopa, Kem,

fpen, R Mren — K. M. J. PeJlyKTOPA H reHepaTopa, ez = 0,9—0,7 (B 32-
BUCUMOCTH OT CTEeMeHH PeAYKIHH); Yres =0,9—0,75 pas
THXOXO[HHX TEHEepaTopoB MaJofi MOLMBOCTH (TpHJIoNe-
uue 1).

O6umii k. IL A. ycTaHoBKHM cocTasisieT Beero 0,24—0,37.

3. K pymsuyuil momenm, CO3[aBAEMbifl IHPIAHIOM MONEPEUHbIX TYP"
6uH, onpefelifAeTcs M3 ypaBHEHMS Myp2an = 102N yp 1 onpeneasercs
no ¢opmyJie

Nrup
= — 3
Myp = 16,21 — —. 3)

Mxp BHIpaXaercsl B KujorpammomerpaX (x["-#), a MOIWHOCTD Nrup B KH-

JoBatTax (kem). ;
CropoCTh BpauleHHs THPASHAE 7 B QopMyne (3) MoxeT GHTEH Bbl-

YHCJEHAa

ﬂ=Cn_‘ (4)

e 1 — CKOpOCThb BpallleHus, 06/ CeK; ”
C, — K03(QHIHEHT CKOPOCTH BpALIEHUST;, NPH YCTAHOBMBLICHCH ONTH-
MasbHO# Harpyske C, = 0,23;
v u D nosiciensl K ¢opmyae (1).
Ilas rupasuy n = 60 — 200 06/ muH.
4. JIo6osoe Oasaenue (B kl')-co CTOPOHB NOTOKA

pP= % DLpv?, (6]

rone C, — Ko3(pulipeHT J060BOr0 CONPOTHBICHHS MOIEPSHHEIX TypbuH,
C. = 0,85 Ha pexkuMe CTOMOpPEeHHs] THUPJASHAL H C, =065 na
paboueM pexRuMe;
p — IOTHOCTE Boabl: p = 102 xkI"-cex® n';

D, L u v — 3Hauenus npuseseHsl B ¢opmyne (1).

2. PASHOBHIHOCTH THPJISITHIHBIX YCTAHOBOK
HA TOPLLOBBIX TYPBEHHAX

a) OpHOTHPJSIHIHbIE YCTAHOBKH HA TOPLOBBIX TYpOMHAX

Ha y3kux M MeJKHX peKaX, Ha KOTOPHX He MOTyT ObITh NpUMEHE-
HEl TIONepeuHbie THPJSHAEL, B KauecTBe ABHratesieidl GeCINIOTHHHEIX ycTa-
HOBOK MOMKHO HCIOJIB30BATh THPJSHIE, COCTOSILUME M3 TOPUOBHX
TypOHH.

TopiioBas TUPJAHIA COCTOMT U3 CBOEOGDA3HBIX Typ6un (puc. 1 u 8),
Kax/asi U3 KOTOPLIX KPENHTCs HEeMONBMIXKHO Ha THPJIAHAHOM TpOCe B Oid-
Hoil Touke. Typ6una cocToRT M3 AHa 2, obewack 1, nmpeAacTaBAsAOLNX
coboii nBe CMelleHHbe APYr OTHOCHTENLHO JApYyra 4YacTH UHJIMHApHYE-
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Puc. 8. Topuossie Typ-
OHHbL M TOPUOBLIE THp-
JSHABL

G—RBapHaiNTH HATAra TOp-
LOBHIX rHpAsHA (I —muarsr
TOPUOBOI THPASHAL INapo-
BAHHBIM yCTpOficTBOM, I —
TO € BOpPOTOM); I —reHe-
patopHast onopa; 2-—rup-
JAHAE; 3—napoBaHHOE yCT-
POHCTBO; 4—y3es ynopuo-
I'o NOIINIIHUKA; §-— BOPOT;
6—sara; 7—cronop BoOpoO-
Ta! f—cxeMa O6GTeKaHHs
TOPUOBLIX  TYPOHH;, [—
ofeyatika; 2— TopuoBas
wafi6a; §—noGosast cTOW-
Ka; 4—Tpoc.

CKHX moBepxHocTefi, 06pa3ylollie MeXAy cOGOH jABe HIH HECKOJBbKO lile-
qeil. O6euaiiku HME:OT BXOAHOH KOH(QY30p, BBIIOJHEHHbI OTGOPTOBKOM
HX TOpPUOBLIX KpoMmok. TopuoBasi TYypOHHA KpemHTCs K TPOCY 3a BTYJKY
J1060BO#l CTOMKH &, chyKalleld s OPEIBaPHTENIBHOTO 3aKpYYHBaHHsA
notoka B TypOune. Okono Tpoca nonacty JoGoBoil CTOHKH HMelOT OCe-
BOe mamnpaBlieHHe, a KOHUEBble YuacTKH ee HAKJIOHeHbl nod ‘yrioM 66°
K OCH MOTOKa.

THpasinga TopuoBBIX TYpGHH MoxKeT OBITH yCTAHOBJAEHA PA3THYHBLIM
ofipa3oM: Hanpuvep, Mo ONHOOMOPHOH C€XéMe ¢ Mocta HWJIH € TJaB-
cpencrs, M ¢ Gepera npH NMOMOLUM OTTATUBAIOILRTO TaK HAa3bplBAEMOro
nmapoBaHHoro YcTpoiicTBa puc. 8,a. DTO YCTPOHCTBO COCTOMT M3 LUH-
Ta 3, PACNOJOMKEHHOTO HAKJOHHO K [OTOKY; Ha IMTE BO3HMKAaeT GOKO-
Basl CHJa, OTTsrMBalowlas rupisHiy ot Gepera, na KOTOpOM oOHa 3a-
kpemeHa. IlosoeHne 1iMTa OTHOCUTENBHO THPAAHIB (PUKCHPYeTCH

Puc. 9. Cxembl ofHorupnsnannix [DC Ha TOPHOBBIX TypOMHAX HA Y3KHMX
peKax u TNpH pa3Hbix cnocobax HX MOCTAHOBKH.

a—yCcTaHOBKa € MOMOULBIO MOCTHKOR H Ha OTTAXKKax; € H 6—C HCMNOJL30BAHHEM
[OpOMEKYTOUHBIX GeperoBeIX Onop:; / —rexeparopHas (MamMHHas) onopa; 2— rupJanaa
TOPUOBHX TypOHH; 3 —OTTsKKa; 4— MOCTHKH; §—IpPOMEXY TOUHHE Geperosble OMOPHI.
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ABOHHBIMH OTTsKKaMH; WHpHHA (riyOnia) wata Oxodo 400—800 mA.
Iloctanoeka rupnsnanl Moker ObiTh g By XONOpHO# — BTOpas onopa
HIpaeT pOJIb OTTAXKH THPJSHABI K NPOTHBONOJNOMHOMY Gepery. Ilpu
HEI0CTATOYHOM HATAXKEHHH THPJASHIHOTO TPOCA TAKOH ONOPOH MOMeT
CIYyKHTb BOPOT 5, KOTOPHIM MbI MOMeM OGECHeynTh HYXHBIH HATAT THp-
JIAHABL

B cayuae, Korja ¢ OAWHOYHOH THPASHABL MBI XOTHM CHATb IIOBbI-
IIeHHble MOLIHOCTH, a TaKMe Ha y3KHX DEKaxX, NOCTAHOBKA THpJISHABI
MOXKeT ObIThb NPOBEJEeHA C ABYMS HJH GOJBLIHM 4YHCJIOM 6eperoBbix OT-
TSK€K, B 3TOM CJyuae THPJAAHAAZ pacrnoJaraercss JoManoil JHHHEH
(3meilkoft) mexny Geperamu peku (puc. 9). Tpoc THPJISHABl B TICALINM-
HHKaX OTTSXKeK NOJIyyaeT BO3MOMHOCTb CBOGOXHO BpAllaTbCs, a TaKKe
CKOJIb3HTb B OCEBOM HaNpasjeHHH.

Ilpn mocraHoBRKaX TOPHOBHIX FHpJSHA, Tak e KaK H CHDJISAHA Ha
Tonepeuubix TypGHHAX, OTCYTCTBYIOT KakHe-AHGO YCTPOHCTBA, Kpensilie
THPJASHIbL XK AHY pEKH; MOTYT mOTpe6oBATLCS ONOpPLI HA  MOCTHKAX
(puc. 11,6).

Tupnsnan Gaaronaps pasuoo6pasmio KOHCTPDYKTHBHBIX pEIIeHHH NpH
VX TIOCTaHOBKe MOTYT OBITh NOCTABJIEHBl KaK «Ha MJaBy», TAK H «HA [O-
TPYXeHHE» KaK Ha BCeHl LIMDHHE PeKH, TaK H Ha YacTH ee LIHDHHBI,
KOTrjla B 3TOM HMeeTCss HeOGX0AHMOCTD.

6) MHOrorupJsiHiHble YCTAHOBKH HA TOPLOBBIX TypOHHaX

MuororupnsHIHble YCTAHOBKH HA TOPUOBBIX TYpSHHAX MOTYT HMeThb
3HAUHTE/IbHO GOsIblle CXeM MOCT2HOBKH, 4eM 5TO MBI HMESM B ‘MHOTOTHp-
JISIHAHBIX yCTAHOBKaX Ha TONepeunbix Typ6unax. KoucTpykums Mauwmg-
HEIX ONOp B pAfe ClyyaeB MOMKeT ObiTh NpPHMEHEHA Ta Ke, YTO ¥  HA
YCTaHOBKAX ¢ MONEPeuHbIMH TYPGHHAMH, HO HMEWLLAsi IPYroH, cOOTBET-
CTBYIOUHH PACHOJOMEHHIO TOPHOBBIX THPJASHI NOBOPOT K HallpaBJIECHHIO
NoToKa. MoOryr GLITh KOHCTPYKIHM C OTTAIKKAMH HA NPOTHBONOJOMHOM
Gepery HanojofHe TeX, YTO NpHBeleHs Ha puc. 96 u 8. B stof ycra-
HOBKE THDJIAHIB MOTYT ObITb NpHMEHEHBl KaK NPABOro, TaK H JEBOro
Bpauwenns. Cousenente THPASHI HA NPHBOJ TEHEPATOPA MOH(HO OCYLUE-
CTBJsTE G€peroBbIM BaJoM Hanogo0He TOTO, KAK 9TO Mbl HMeeM AJS
YCTAaHOBOK C TONEPEYHBIMH TypOHHAMH.

YcrauoBka, nocTaBjeHHAas ¢ NOMOMIBIO  GEperoBLIX  OTTHMEK
(puc. 10,a). B aTom ciyuae GeperoBele OTTSIKKH BbINOJHEHB H3 CBAH
TOJICTOH TIPOBOJIOKH, Ha KOTODPOH 3aKDeNJIeHHl CepbrH, HECyllHe [o ABA
£23HECEHHBbIX NOMIINIHHKA, B KOTOPHIX BPAallAaeTcs TPOC THOJAHMIBL

THpasHABL nepelaloT MOWHOCTb HA DEAYKTOP PpOJIHKOBOH HEMbO.
Takoro Thna ycTaHOBKH NpHeMJeMbl AJS PeK WIMPHHOH 5—20 a.

YcTanoBka, nocTaBicHHAss ¢ NOMOWGI0 NApOBAHHBIX OTTHIKEK
(puc. 10,6). 31a cXema npuMeHsieTcsl B TeX CIyuasx, KOrAa Tpebyercs
OCTaBHTL CBOGONHOH OT THMDJASHA YaCTb LIHPHHBI CTBOPA pEKH, HanpH-
Mep, aas npoxona cyac. Oua mpuMenHMa M B CJIyyasiX, KOrja CTBOP
8HAUHTENILHOH LIHMPHHBL, & CTaBHTL OTTATHBAIOUIHE OTOPH Ha NPOTHBOIO-
JIOKHOM Gepery He NpEACTABJSETCS BO3MOMHBIM. B artoM cayuae Ma-
LHMHHAS Onopa, THPJSHABI H OTTATHBAIONIHe YCTDPONHCTBA BHIIOJHAIOTCH
TaK, KaKk 310 Gbl10 onucano Bemue. OTTArHBAOLIHE YCTPOHCTBA COEH-
HeHbl MeXNy cOGOH TpOCOM; HX MOXKHO OBIO OBl BBUIOJHHTL TaKikKe
B pHje GpeBeHdaToro IJIOTA, CBA3AHHOTO C IPYHTOM, HANPHMED, BHHTO-
BBIMH SIKOPSMH.

YeTpolicTBa [/ yCTAHOBKM THPJSHA NOKA3aHH Ha prc. 11.
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a)

Puc. 10. Cxembl Muorornpasuasbix I'9C Ha TOPUOBHIX Typ6Huax.

Q—TPEXTHPASHAHAs yCTaHOBKa Ha TOpuOBHX THpASTHAAaX, NOCTAaBJIEHHAs] € MOMCH{BIO
6eperosux OTTHNKEK, 6—LLIeCTHI'Hp.'lﬂHﬂ.HaH YCTaHOBKa Ha TOPUOBRIX THDJISHAAX,
NoCTasACHHAas C NOMOLLbIO COEJHHEHHBIX MEXIY COS0MH NapOsSaHHBIX OTTHAMKEK.
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Puc. 11. INpucnocobnenust 151 yCTAHOBKH THPASHA TOPLOBbIX TYypGuH.

a—6eperonble OTTSHKH; 6 —MOCTHKH € KpOHIUTENHAMH; | — KpOHIITERH HaM JHCTOBAS
[oJI0Ca; 2~ .MOCTHK®, 06pa30saHHbIil NOCKOH; 3—GONTOBHE KOMNAEKT; 4— OTBEPCTHE
O MoLIUHNHHKA; 5 —OTTsAXkKa; 6—cnas,
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B) PaGora TopuOBHIX TYpOMH

YCTaHOBKH Ha TOPLOBHIX TypOMHAaX B CBOEH KOHCTPYKUMH HE MMEIOT
NPHHIOKIHANBHO OTJHYHBIX Y3J0B OT Te€X, KOTOpble HAMM ONHCaubl BT 1,
§ 1, m. «a». ’

Ilpunuun pa6Gotsl TOpuoBoH TYpOHMHBI Gbl MOKasan B ra. I, § 2,
n. «a». [loTok, naGerass Ha TypGuny (puc. 12), B nepBoM npHOJIHKEHUH
co3/12eT JaBJEHHe

polcy

P=S, 5 |xl], 6)

rae S; — niowans 3a6opHuka TypOuHb (B #%), OmpenedafieTCsl nO BHEI-
HEMY AHaMeTpy OTGOPTOBKH.
€, — KO3((HIHEHT CONMPOTUDJIeNHs, BEJIHIMHA Ge3pa3MepHad, B pau-
HOM cayuae ¢, = 1,2;
p — TJIOTHOCTb BOAb, Kl -cex?|m?;
© — CKOpocTh Haberamollero MoToKa, M/cek.

MouHocTh TOPOBO# TYPOHHB! OlpENEnseTcsl TakK:
N = kS;v® [kem], @)

MPHYEM BENHYHHA K B 3ABMCHMOCTH OT PA3JIHYNBIX TE€OMETPHYECKHX CO-
OTHOLUEHHH TypOuHBl Konebnerca or B=0,09 no 0,114 [JI. 4]. k=05-71,
torpa n=0,18—0,23.

MotHocTb onpenensiiach ONBITHBIM MyTeM, 3ATPY3KOF JHHKHH, COCTON-
el H3 BOCBMH TOPHOBBIX TYpOHH, BO3AYLIHBIMH KPBUILMATKAMH, 3apa-
Hee TPOTAPHPOBAHHBIMH 10 CKOPOCTH BpallleHHs, € 3aMEPOM HX YIJIO-

S St
R / S~ M Nyy s He=
> S =5
onn—— - és‘Jﬁz/’ -ﬁ— xx
= _‘_>_J‘
— e~ S el

—H——

© — Pearxmubras cmpys
¥* —Lforebos crmpys

Puc. 12. Cxema K pacueTy TOPUOBBIX TypOHH (NIOTOK OCCBON).

BbIX CKOpocTel mpH pabGore TypOuu. TlostoMy KO3(OQHIHEHT MOLLHOCTH
k=:0,09—0,114 otHocHTcs KO Beeil nHHHH. Jlei€HHEM MOLUHOCTH JIHHHH
Ha yHCa0 TYpOMH TOJyyanH MOLUHOCTb OXHEOYHOH TOPLOBOH TYPGHHEL
3aMepEl MECTHHIX CKOPOCTEil Tepex TPeMfl, YeTLIpbMA H TaK aalee Typ-
OrzraMH MOKa3alH, YTO CKOPOCTh TOTOKA HA BX0Z€ TYPOMH HECKOJBKO
Gosbllle, yemM Ha BXOJ€ TeEPBOH TypOHHB (puc. 12).

3a 3akpBITHIM TOPHOM TYpOHH 06pa3yercs KOHyC 3aBHXPEHHi mOTO-
Ka, HampHMep, npn cKopocTH 1,2 m/cex pamHblii no soicore 1,35 D no
ocH Tpoca, B O0KOBble llenH TypOHHBI NOTOK OTGpachiBaeTCs MO mepHpe-
puH (peakTHBHasi CTpyfl), HO OCHOBHAsg MacCa BOAB yCTpeMifieTcs Ha

20

ofTeKaHHe BHelUHell MOBEPXHOCTH TypGHULI H TGPLOBOTO KOHyca, OruGas
ero. OT 3TOF0 NMOTOK Yy CTEHOK TYPOHHE YBEJHYMBAET CKOpOCTh. Ha-
NPHMEP, NPH CKOPOCTH CBOGOIHOTO mnoToka v=1,2 M/cex Habaonanack
CKOpPOCTb OKOJIo Typ6Hu no 1,7 m/cex. Ho B TypOHMHB BOaa nocrynana
BCE K€ C OCPEIHEHHBIMH CXOpPOCTAMHM, GJM3KMMH Kk 1,2 M/cex (1,23—
1,27 mjcer).

TypOunpl Npx BpallleHHnt CO3NAKT CBONMH LHJHHAPHYECKHMH TIO-
BEDXHOCTSIMH TaK HA3LIBAEMYIO JIOHHYIO HOAYLUKY, KOTOpasi He HAeT MM
ONnyCKaTbCl Ha AHO. BesnuwHa noHHO¥ moAywku kKone@Gnercs ot 0,15 1o
021 D 1yp6unel. Brina 3aveuena GoJbluias NOTEPs 3HEPTHH TIOTOKA HA
BHXpCOGPa30BaHHsl 32 3AKPLITHIM TOPLOM TYPOHHBI, rae HAGNoIATCH
Jlaxe paspbipel MOTOKa. B pauHHX onbitax Ham OblI0 HEOGXOAHVO HMETD
3HayHMTENbHOE N06OBOE COTIPOTHBJIEHHE TYPOMH, 4TOGBI MONYYHTH HOCTa-
TOUHOe pacTarHpallee ycuane mo Tpocy (op=1,8—3 &l /mm?), mpu
KGTOPOM TPOC CTAHOBHTCH PalOTOCTIOCOOHBLIM Ha NEpeiayy CKPYYHBAKo-
weft Harpysku. TypGHHEI (HKCHPYIOTCH Ha Tpoce CTynHuel neperHei
croiiky. CTynyna TOpUOBOH CTEHKH MOMKET CKOMB3uTb no Tpocy. Ecan
Gl TypOHHY QMKCHPOBAaTL B JIBYX TOUKaX, ee Obl CKpYTHJO npu pabote
THPJAAHIL TYPOHH.

ITTABA BTOPA4

KOHCTPYKUHSA H PACYET OOHOTHPJISHOHbIX
YCTAHOBOK HA NONEPEYHBIX TYPBUHAX

3. KOHCTPYKL Sl ONHOTHUPJIIHAHLIX YCTAHOBOK
HA MONEPEYHBIX TYPBHHAX

OnnornpnsuaHble yCTAHOBKH MOTYT NpPH paoTe HA CKOPOCTAX Teue-
HUS B mpenenax 1,2—3 M/cex nocTHratb 5-KHAOBATTHBIX MOILHOCTEH.
Ilpu ckopoctsax Teuenws, Gnuskux K 1,0 M/cex, MOLHOCTH, cHHMAewble
€ OTHAGNBHLIX THPJISHA, B Jy4lleM ciaydyae nopsiaka 1 K6T. DTH yCTAHOB-
KH BeckMa mpocTthl no ycrpokctsy. Ha pue. 13,6 nana KoucTpykuus
TakoOH yCTAHOBKH, Pa3BHBamileil MoiHOCTh 0,2 K87 TIPH CKOPOCTH NOTO-
Ka, Onuskol x 1,0 m/cex, v okono 1 xer npu v=17 m/cex. DTu ycra-
HOBKH JierkonepenocHb! (puc. 13,6). OHu MoryT ObiTb 3a OIHH N€Hb
YCTAHOBJIEHD] JIBYM$S — YETHIPbMS MOHTAMKHHKAMH,

TeHepaTopHasi Omopa MOeT GLITb BLINOJAHEHA METAJTHYECKOH KOH-
CTPYKIHH, KaK 370 H300paxeHo Ha puc. 14,a. Tam, nie npowe no-
CTaTh AEPEBOMATEPHANDBI, T€HEpATOPHAA ONOpa MOMKET OHTL BLIMIOAHEHA
ZiepeBsiHHOR KOHCTPyKIMH. Onopel H AepeBfHHON H MeTaJJIHYECKOil KOR-
CTPYKIMI MOryT KHMeTb TaKXe cBaHHOE 3aKPEIJIEHHE K TPYHTY.

OxanHako M BCsl Onopa reHeparTopa, BKJIOuas PEAYKTOP, MOKeT GbiTh
BEITIONHEHA Ha cBae (pHc. 15). B 3ToM ciyuae Hvieercsi BO3VMOKHOCTH
NOJHATL FEHEPATOP Bblllle MaBOAKOBOr0 YpoBHs. Co CTOPOHLI THPJSIHIDI
PEILYKTOPLl CHAOMKAKTCS YNOPHBIMH NOMIKHIHHKAMH.

Tipnanna Moxer OblTb CBA3aHa ¢ PEAYKTOPHOH ONOPOi TOHKOH
TPoCOBOH mepenayeil. Ilpn TakoH KOHCTpPYKUHII PeAYKTOpIas onopa cTd-
puTcsl 4yTh Bolie {Ha 200—300 mm) MeKeHHOTO TOPH30HTA, A reHepa-
TOpHAsl Bbllle OTMETKH NaBOAKOBOro ypoBHs. [Ipnm stom pené/x'rop BbI-
JOJIHSIETCH ¢ YIVIOTHEHHAMHI Ha BXOAaX W BbIX0dax BanoB. CBoOOAHas
onopa MoXeT ObITb TakKe CBaHHOro THMA HJH BLINOJHEHA H3 ONOPHBIX
JIEHT.
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Cnenate caMoMy mnomepeunyio Typ6HMHY M BCIO CBOGOAHOMOTOYHYIO
YCTaHOBKY MOHO, BOCTIOJIb30BABIUHCE NAHHBIMH, NPEACTABJAEHHBIMH Ha
pHc. 16a, 166 n 168.

1. H. Mopo3oB npenioxusn BHIOAHSITL CBOGOAHYIO OMNOPY B BHIE
BOpOTA, KOTOPbIM THpJSHIA 3aTsirMBaeTcsi B pabouee COCTOSIHHe.

Puc. 13. OnHorupnsinnkas ycTaHoBKa.

a— NOJIHBIT KOMIIEKT onHorvpasianoit I'3C; 6 — ycranoska
THPJIAHIBL B PEKY.

B sToM cnyuae, naB cBOGODHHI X0x BOpPOTY, Mbl Kak Obl NPOHM3BOIHM
*c6poc THPJSIHABL 3TOT ONOCO6 naer PsiA MPEMMYHIECTB NPH SKCIUTYa-
Tanuu rupasHIHLX I'DC, ocHOBHOe H3 KOTODBIX — 3aTATHBAHME THP-
JSHAB Ha paGoumit CTBOP 0e3 BXOXKJEHHS B BoAy O0CJyKHBAIOHIETo
nepconana. Jast momnocteit I'DC peine 3 K8T mpuMeHsieTcsl  3aTsKKa
THPASHA NebeqKon.

Ha puc. 168 mnpuBenen Tak:e XapaKTepHblH y3el TCHPJISHAHBIX
YCTAHOBOK: y3eJl CBOOOMHOTO ONOPHOIO MOAIIHMMHUKE, OGECIeYHBAIOLUHH
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Puc. 14. TenepaTopHBE ONOpHL

a@— 15 THPASIHAHON YCTAHOBKH, NOKadanHOH
6 — TO e Ha pHC. 2a.
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HEOOXO/IUMbIH HATAT U CBOOOIHOE BpallleHHe KOHLOB THPJAHI Yy cBobo1-
ABIX ONOP, M y3e1 THpJAsHAHoro Tpoca. HMuorza, xoraa ¢ o6enx cTopoH
THPJSIHAH yCTaHOBJIEHBl GJIOKH € LIapHHpaMH, TPoC HMeeT ¢ ofeHX CTO-
POH «3aKOHLOBKH» Ge3 yTOJLeRHi, nololHble TOH, KoTOpas NpeicTas-
JleHa Ha pirc. 21,8 3TO naeT BO3MOXKHOCTL TEPEGOPKH THPJISIHIbE

Puc. 15. T'enepatopHast onopa csaiiHOro THMA.

I—rupnsnaa; 2—ceas; 3—nepenava uenevio lass;
4—renepatop; 5—NpPoOBOAKA K HOTPEGHTEIISIM. .

¢ o6oux kOHUOB Tpoca. Ha puc. 16a mnpeicTaBien ysen COWIEHEHsIs
f1apu nonepeuHsIX TyYpOHMH Ha Tpoce. JTOT y3es J0MKeH obecneuHBaThb
Kak nepenayy KpyTsLIEro MOMeHTa Kakioil 3 TypOMH Ha Tpoc, Tak H
neoGxoaumble paGoune mnepeMellleHus Kaxaoil napel TypGHH OTHOCH-
TeJALHO APYF Apyra npH pabote B THPJSIHIE, HMeIolleil KPHBH3HY.

Hetanbio, KoTopas (HKCHpYeT KaKAYI0 M3 naphl TypOHH, sBJASeTCS
naaika 2. OHa BXOAWT B mMpope3H BHYTPEHHHX GokoBuH [2 TypOuH, a
pasru6 ee S3BIYKOB oOrpaHuyHBaeT OceBoe nepeveuienne typGuH. Ilpo-
pesn B GOKOBHHAX BBIIOJHEHB TakHM 00pa3om, 4ToOB onHa TypOuHA
Gui1a pa3BepHyTa 10 OTHOWIEHHIO K conapHoil Ha 90° no ¢ase Bpaue-
HHA., IJTO JefaeTcsi /sl TOro, 4YTOGB BBIPOBHATh KPYTAL(MH MOMEHT
TypOHHHO naphl 32 0IHR 060pOT.

[lnaska ¢ukcupyercs ua tpoce cTsikoi /4. Cramka uMeer IJO-
CKHIl y4aCTOK TFOJIOBKH, TPH 3aTsXKe HECKOJBKO BIaBJAMBAOLIEH TPOC M
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oGecneynBaloniei Gaaronaps 3ToMy npH BceX pabounx of:xarusx Tpoca
11e00X0NNMBIll HATAT, HMCKJAIOYAKOLIMI [IPOCKa/b3biBaHue TYPOHHHON na-
pbl Ha Tpoce.
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Puc. 16a. Packpoii jns camonenbHo#l nonepeuHoll TypOHHE!
rupasiaHol [IC.

4. BbIBOP CTBOPA J1J11 YCTAHOBKH THPJAHOHOM I'3C

Ilepen mpoextupoBanneM I'SC neo6xonnmo BHIGpaTh HauGoJee Gaa-
FONPHATHB Ui 3TOTO CTBOp pekn. IlpeanoutnTenbHee BecTH paboTh!
Ha cTBOpe maJsiod FayOuHBl 30—80 cam. JKesatenbHO uMeTh BHICOKHE CKO-
poctu (Gosiee 1,2 m/cex). Heo6xonnMo 3aMepuTh CKOPOCTH B HECKOJb-
KHX CEUCHHAX 10 CTBOPY, @ Takie IUMPHHY CTBOPA K ONPEAETHTHL €ro
AKTHBHYIO LIMDHHY, T. €. Ty LIHPHHY, Ha KOTOpo# umeworcs paGoyne
CKOPOCTH MOTOKA.

M3 stux ycnoBuH rupssiHaa (mnm HaGop THPARHA) M IIPOEKTH-
pyercsi.

lLAKTHBHasA WupHHa peKu AKTHBHOI IIHPHHOH peKH Ha-
3LBAeTCsl YaCTh LIMPHHBL PEKH, HA KOTOPOH pacloyiaraercss DHPJsHIA.

AxTHBHYIO UaCTh PEKH MOKET JIHMHTHPOBATB:

a) pas/HuHas CKOPOCTb TeYeHHs] MEXKAY YYaCTKaMH To WHpHHE pe-
KH; Ha y4acTkax, rie ckopoctd Ha 40—459% Menblie aktuBHoil, TypGu-
Bl pacrozarath He CJenyerT;
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Puc. 166, Iletanu piisi yeTpoHCTBA reHepaTOPHOH OMOPHL

6) obMesienHe yyacTKa UIHpHHBI PEKH B MerKeHb.
Ilpu kpyrnoroguunoii paGore I'SC aKTHBHAs IIAPHHA JIMMHTHDYET-
csl IIHPHHON CTBOpPa B MeXeHb.

' 2. AxtuBuas ray6una. Ilpu Mexenunx Trny6unax Gosee
40-—50 ¢y MOKeT BO3HHKHYThL HeOOXOIHMOCThL YMEHLINEHHsi MemeHHOM
rayGHHE NyTeM 3aKJaAKd YacTH CTBOPA KaMEHHOH Tpsiioil MIA APyrHMH
COOPYKEHHSIMH, CO3AAIONIMMH HYKHYI CKOPOCTH B CTBOpE.

3. Mexennas ckopocTh Teuenus Ona Bcerma MoxeT
OHTL yBeNNuYeHa HeKOTCPLIM MOMXKATIEM IOTOKE, NYTEM YCTPOHCTBA He-
GosibuiiX HaOpocoK KaMueM. B MeixeHp 3TO OGHMHO He CTOJb TPYAHO
CHEeaTh, TaK Kak ray6unbl B OOJMBLIEECTBE CIyyaeB MHHHMaJbHBe,
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Puc. 16B. Jletanu nnas ycTpoficTBa CBOGOLHOH OMOPHL

4. AxTHBHAas AJHHA BOLHOrO YYaCTKa B MeTpax. Ita AJaHHA
BOJHOIO YYacTKa 70 TeYeHHI0, Ha KOTOPOM MOryT OHITh pasMeLlleHbl THp-
asget IOC. Dra nnusa MOXeT OHITH HENPEPHIBHOH, MOXKeET OHITS> yyacT-
KaMi ¢ pasiHYBBIMH YKJIOHAaMH H CKODOCTSIMM Teyenus.. Ilpu coepuHe-
HEH MOLLKOCTH OTAE&NbEBIX THpasiEd GeperoBoli TPocoBofi nepefnaueil yBe-
JIMYeBHbl€ DPACCTOSIHHSI MEKAY THpJASHAAMH B CHJIY He3HaYyHTeNbHEIX
YKJIOHOB BOJHOH TNOBEPXHOCTH He OyAyT pellalomAMH, Kak 3TO Mbl
HMeeM NPH COefMHEHHM THPJsIHI OeperoBHIM TPaHCMHCCHOHHBIM BaJioM.

5. ONPEAEJIEHUE MOUIHOCTH OAHOTHPJIAHOAHON
YCTAHOBKH IO TPA®HKAM

Ha puc. 17 npeacraBnesa HOMOrpaMMa 3aBHCHMOCTH MOIHOCTH,
paspuBaeMo¥ pOTOpaMHM pa3HEIX IHAMETPOB, OT H3MEeHeHHS CKOPOCTH
notoka. M3 sroro rpaduka BHAHO, YTO M5 BCeX THPJSIHA TIOEPEYHBIX
Typ6Gun anameTpoM He Goviee 30 cm npH cKOpocTsix Teyenuss |—2 #/cek
AJis puBoAa renepaTopor ¢ n=2300 00/Mur HOCTATOYHO HMETH TpOCTei-
e OAHOCTYIEHYaTble PELYKTOPH C TNepelaTOyHbIM YHCJIOM §=4 H Me-
Hee. JInEMH H3MeHeHHs MOIUHOCTH TOCTPOeHH AJsi THPJsSIHAHBIX YCTaHO-
BOK ¢ Hcioab3oBandeM (opmyant (1), mpH 3TOM akTHBHAas AJHHA
L=10 », a na=04.
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Puc. 17. Homorpamma nis OnpejencHus Mor-
HOCTH O AHOH TUpAaHAbl guvho#l 10 s (HoMorpamma
cocTapieHa JJf JHAMeTPoOB B JHanazoue 2,5 —
30 em nnm npoduAs ToNepeuHblX TYPOMH no
puc. 1—npodune E. C. Buptoxopa; npu notpe6Hoit
CKOPOCTH Bpallenust paboueit Mamuner 300 06 /mun
MoiunocTh nana Gez yueta noteps B nepenaqaxu'
regepaTtope). -
IIpumevanue., Jluamerps TypouH 60— 103 cm 1o

TEAPOPOTOPHBIM CBOGOAHONOTOYHBIM YCTAHOBKAM 30-X ro-
LoB, npeajaraeMolX B. B. Ka)HiICKHM,

Hns onpenesenus MOWHOCTH AAf APYIHX MUK
THPJISIHAN H -
« INMO BBecTH MHOXHTeNs K B (opmyay (1): PRI Reotl®

L
o

rae L, — nauna pacueTHo# aumnd, M, L=10 m.

. Hepenar’oqﬂoe UHCNO PEIYKTOPa HA reHepaTop 3aBHCUT OT 06OpOT-
OCTH reHepdTopa. an COCTaBJIEHUH rpa(pm&a HCIIOJIB30BANUCh JaHHble
28

no relepatopaM, BLINYCKaeMbiM 3aBONAMHU «AnexrpoMaiusHasy T. Xape-
koBa M T. IlpokonbeBcKa, HMEIOWHM 300 oO/muwn. Tlpu maccoBoM pac-
{1pOCTPAHEHUH THIPOPOTOPHEIX 3JEKTPOYCTAHOBOX BO3HHKACT H norped-
HOCTb B THXOXOAHHIX TeHepaTopax Juisi WX OOecreueHis, KOTOpas 6es-
yea0BHO GyaeT Y:0BJETBOpEHa, Tak Kak U3rOTOBJEHHE TaKHX reHeparo-
DOB He npeicTaBseT KaKux-16o TpyAHOCTEH.

Ipu BoiBOpe PeAyKTOpa CTENeHb PeAYKIHH YCTAHOBKH MOKHO Ofpe-
nenute no hopmyne

. L
£ ®

rjge i, U i —HMCKOMOE H OTpejie]sieMOe 1O HOMOTPIMME 11€peadTouHbIe
OTHOILIEHUS,
N, — NAacnopTHoe 4ncJ0 060pOTOB [isl YCTAHAB.IMBAEMOro reéHepa-
Ttopa, a n= 300 06 /mun.

Onpelenus CPeRHIOI CKOPOCTH B CTBOpE YCTAHOBKH U (mjcex),
a TaKie 3Haf JMMHY AKTHBHOI YACTH TMPJSHABL TMOA TypOHHAMH (%) m
nuamerp D (), no momorpamme puc. 17 MOKHO onpelesHTh MOILHOCTH
YCTaHOBKM 10 MOTOKYy — Nrup — B KiJIOBaTTax [cM. (opmyiy M1

Ko My
301
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A n N

[/ 1 2Mfcek:
Puc. 18. 3apucHMOCTD BEJHYHHB HAYAJBHOTO KPYTS-
mero MoMeHta M, OT pacnosioXeHus: 3a6OPHHKOR
TypOWHE OTHOCHTENbHO Haleraiomero MOTOKa H OT
TAyGHHE! (MO3HIMA @, 6 W 6) NOrpymenHs: TypOMHEL

(pacroJIoKeHHe Ty pSHHbI— FOPH3OHTANBHOE;
npoduan— BopoHRHbIX).

IMox sty MowocTs ¥ noI6upaev no rpaduxy (puc. 19,6) nuametp
Tpoca. B 3aBHCUMOCTH OT JUIHH AKTHBHBIX yacTeii 1 AHaMeTpa TypOHH
THDJIAHL], CJEeI0BATEJbHO, pa3HbIX 3HAYEHUHH MOILAOCTH JHaMeTp TpO-
COB TUPJAHJ MOMKET OBITH Pa3HBIM.
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Ecan ¢ramtus MHOTOTHPAAHINAS, TO MOIHOCTH Beex rHpuiaHg f1po-
CYMMHPYIOTCH.

OnHako ¢ 3a)KMMOB TeHepaTOpa MLl CMOMeM CHATh JHLWb YacTh
MOIIHOCT#, KaK 3T0 H caefyeT u3 Qopmysas (2).

HeM Bolllle CTEACHb TOBHIUIEHHsS! OGOPOTOB HA PEAYKTOPE, TEM HHIKE
K. . . pepyktopa. B cpemnem mpu i=4 1p,=0,9, a npu i=15 np=0,7.

Ilpn orkiOHenHH OT HOMHNAJbHBLIX MOLIHOCTEH ¥ OGOPOTOB 1)y MO-
KeT najaTh BeCbMa pe3ko, HanmpuMep 10 1r=0,3 (npu V=02 Nyon).

Ha BennumHy MOIHOCTH BAMSieT OTHOCHTEJBHOE MOMOMEHHEe TypOH-
bl B NOTOKe. B Kaxfom ciyyze HEOGXONMMO OLUEHHIb DACHONOMNKEHHE
TYPOHH OTHOCHTENBHO TEYEHHst H OTHOCHTENBHO NOBEPXHOCTH BOAbL Ha-
NpHMep, B Cy4ae, KOLAA pexa 3aMep3aeT H THPAAHAHAs JHHHS AOMKEA
NpoIoNXKaTh paboTy noi JAu1oM, HEOGX0AHMO, YTOOL JIHHHS Gbiia J0-
craToyHo 3arayGaeta. Ho GoBaiorT cayuau, korna peka He 3aMmep3aer,
OJHAKO ee rAyCHHLI 10CTATOYHO JMLb MJsi TOFO, YTOOH 3aNpOeKTHPO-
BaHHas JIHHHA pafoTala TOJBKO HA NOBEPXHOCTH.

Kax m3BecTHO, monepeunas TypGHHAa CO3[aeT NMOLBEMHYIO CHAY B
TOM CJyyae, KOorja HaGeraloulnii norok HaxoAuT Ha 3alopHAKH TypOH-
HBI, PACNONOXKeHHLIe CBEPXY, KakK 3To H3o6paxkeHo Ha puc18au?, or-
pHLATENbHYIO NOABEMHYIO CHIY, Korja naGeraer Ha 3a0OpHHKH, pachno-
JIOXKEHHDbIE CHH3Y.

PesynbraTel ucnbiTanust TpHBefennl Ha puc. 18. Mpl muamm, uro
y JIMHHH B TOTDYMKEHHOM TMOJNIOXKEHHH KPYTAIlHA MOMEHT Bo3pacTaer
Gosiee 3HAUMTENBHO MNpPH MaJbIX CKOPOCTAX Teuenust (Ha 80Y% npH
v=1 m/cex), yeM IpH YBEIMYEHHLIX CKOPOCTSIX TeucHHS. MMeeT MeCTo H
BO3pacTaHHe KPYTALIEro MOMeHTa NpH HaGeranHH NOTOKa Ha 3a6OpHH-
KII, DaCNOJIOXEHHbIE CHH3Y TYPGHHBL. BenHUMHBI 3THX NPHPOCTOB BechMa
3HAYHTENbHEl, WTOOBl HX He YYHTBIBATb. [MDAAHAZ «HAa NOTPYKeHHH»
AaeT B CpefHeM MOILHOCTB, Ha 40% GOmbilylo, yem Ta e rupasHja
«Ha TnaBy» (NpH cTBope ray6HHON 0,6 » ¥ anaMerpe rupaaHan 0,2 4t).
Uncso oboporos B 5ToM cayuyae ypeanuwsaocs Ha 20%. Bo3MoxHOCTE
paGOTLl THPASHAB «Ha TOrPYXKEHHE» HEPESKo OFPAHHUMBAETCH pesbe-
¢OM [HA M TNOHHXKEHHBIMH [IOHHBIMH CKOPOCTAMH IOTOKA.

6. NIOABOP TPOCOB HA THPJISHAHBIE YCTAHOBKU

Tpoc rHpAsHAbl, HAXOMSICE B PaCTAHYTOM COCTOSIHHH, CHOCOGEH IIO
CKPYTKe Tpfjeil nepeaBaTh KPYTALMA MOMEHT, BO3HHKAIOLLHI TIPH Bpa-
UEHHH TONeDeyHbIX TYpOHH B moToke. Kak Nokasanu mpoBeneHHble He-
TLITAHHSA, TPOCEI, jlaXKe OObIuHLIe, ¢ OpPraHKYeCKHMH CepIeYHHKAMH, CIIO-
CoGHbl BLIAEDKHBATH HA KpyuyeHHe MOMeHTH, Ha 20—30Y% G6aslune, uem
CTEP:KHH H3 KaYECTBEHHBIX CTajell. JTO OOBACHAETCS TEM, YTO TPOCH,
KaK MpaBUJIO, H3FOTOBASIOTCS M3 NPOBCJOKH ¢ Op=I160-=-200 I [snu2,
NpHYeM B CeYeHHH TPOCa, HAa KOTOPOM BO3HHKAET MAKCHMAJBLHBIE KpyTH-
UM MOMEHT, HanpaBJiellHe BOJOKOH HMAET KaK pa3 MoN yrJaMH, GIH3KH-
MH K IJOCKOCTH IJaBHLIX KaCaTenbHbIX HaNpaxKeHHH.

IMon6op TpocOB MOXKHO BecTH Mo (opMmyJe

M= 0,196R 5, ©)
OTKyza .
Mo
d* = §,196R, - (10)
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B sToit dopmyse:
d — pguameTp Tpoca, CM;
My p — KPyTSIUMH MOMEHT, CO3AaBaeMblii FHPJSIHAOI; 3HATCIHE ONpe-
nedsiercst o dopmyae (3), kil -m; 3
— pacueTHOE HanpshKeHHe Ha pacTAxeHue B Tpoce; R, NpH AJH-
% ge.m;}{oﬁ paﬁo'rF:a npuHumaeEca paBubim 3 000—2 500 wl[cm?
(30—25 KI[mm?).

3aBHCHMOCTD MEXKAY AONYCTHUMBIMH paGOYHMMH KDYTSLIHMMH MOMEH-
TaMH Ha TPOCOBBIX BaJlaX W HX JIHAMeTpaMu JIIDHBEAEHa Ha pHC. 1!3.
Tpocsl MOTYT NepefaBaTh KPYTHAIHI MOMENT, HauHHas ©Op=2,5 kl[mm’.
OnHako B 3TOM cay4ae NpPH yBeauyeHHH paGouero HanpsXKeHHd BBIILE
R:=10 x['/mm? nauMHaer yBenHYHBAThCs AMaMeTp Tpoca 3a CUeT BHH;
YETEeJBHOrO YKOpoueHHsi Tpoca npH ckpyuuBauud. [Ipu R,='15 xl/mm
310 yKOpouenne coctaBasier 12% pamuel Tpoca. Benencrshe sTcro npu
3KCIUIYATalHH THPJSHL MOYKHO 3arpyXaTh T€HepaTop JHIp NPH TaKHX
yriax TpoBHCAHHA THpAsHIBl (o6biuHO 18—22°), xoraa op—;yne.nbﬂoe
HaTsXKeHHe Tpoca — JEXKHT B npepenax Op=3,5—55 Kl [mm y

Ecan p dopmyse (10) 3amenum Myp ero 3HayenneM H3 Bblpézi)Ke-
uua (3), a pabouee Hanpsxkenwe Tpoca npuMeM R,=2500 xljem?, TO
ROJNYYHM:

Nrwp = 0,075d3 -% [r8m]; (1)

3nech v — mfcex, D —m, d —cm.

Qopmyaa (11) Gbuia HCMoJp30BaHa MAJs TMOCTPOENUs rpadlikon NMOA-
6opa rupiaHAHbIX Tpocos (puc. 19,6). 3nauenne v/D—KPHTepHu Obl-
cTpoxofocTH. YUem Bhillle 3Hauewre U/D NpH TOCTOAHHOH MOIUHOCTH,
TemM Gonee TOHKHMII TPOC MOXKET BOCIpHHHMAaTh Harpy3ky. Hanpumep
(puc. 19,0), nns nepenaun mownoctd B 20 k6T npu v/D=4 neobxonum
tpoc auamerpoM 40 mm, npu v/D=14 pocrartoden Tpoc d=27 mm. He-
06XONHMO 3aMETHTb, UTO CKOPOCTh BpAlleHHsl THPJAAHOb TPONOPLHO-
HaJbHa KPHTEPHI0 OBICTPOXOIHOCTH. y

I'padHKK [al0T BO3MOXKHOCTb BECTH M «CTymeHyatblit» monGop Tpo-
COB HA THPJASHABL DKCIJyaTauHs COCTABHLIX THDPJAHL HMeeT TO Npe-
HMYIIECTBO, YTO IPH PE3KOM MOBLILIEHHH CKOPOCTH TIOTOKAa Hall pacuer-
HOH (BCJIeACTBHe [0#/I€H HJIH BECeHHEro NaBOAKa) MLl HMeeM BO3MOX-
HOCTb CHATH ONHH HJIH HECKOJIBKO YYACTKOB €€ aKTHBHOM yactu; 6aaro-
napst 3TOMy He OyReT pesKoro BO3DACTAHHS KPYTHILEro MOMeHTa Ha
FHpPJAHAHOM TPOCE M HA PEryJaHPYIOLIHX YCTPOHCTBaX.

Ias npumepa paszbepem uneHenue rupasupnl (puc. 20) c xosddu-

v o -
ILHEHTOM GLICTPOXOIXHOCTH ‘D'='12, MoIHocTho 40 6T, AnHHOH AKTHBHOM

yacth rupasHas 60 m. B stoM cayuae mo moMorpaMMe (puc. 19,6) Ha-
xoaum d=35 mm. Takoit Tpoc B mpojere Mexay onopamu (127 ) Be-
cHA 61 608 xe. Mbl Moram Obl COCTaBHThL THPJAAHAY H3 [BYX KYCKOB,
pa30HB aKTHBHLIH y4yacTOK IHpJSAHAHOrO Tpoca Ha 4aCTH.

Torna
d, =35 mm (na 40 xem);

y= 28 mm(ua 20 xom).
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Puc. 19. Tpadvkr nonbopa TpOCOBEIX TpaHCMMCCHE
(npu cp =3,5—7 xI'[nnm2).
a—TrpagiK JONYCTHMBIX PaGOuHX KPy TALUIHX MOMEHTOB Ha TPOCOBRIX
Bajax (/—npoBosoka mnpu o = 200—240 xI'/mm% 2—npu op=
= 160—200 x¥I'/un2); 6 —noMorpaMma non6opa QHAMETPOB rHpASHA-
HbIX TPOCOB JJJfl THPJSHA TIONMEPEUHBIX TYPOHH.

&\

B npupenensom Ha puc. 20 npuMepe Torfia Gbl HYMXHO
Tpoca d,= 35 Mm—60 m, Becom 288 gz;
Tpoca d, = 28 mm—67 xu, Becom 205 k2

Htoro 493 x2

OueHb XOpOIIO NPUMEHAITH [JIsi THPJISIHA OJHONPSLIHBIE TPOCH IO
TOCT 3062-55-+3065-55.

Ecnu uMmeercs npoBOJIOKa, TO MOMKHO paGoTOfi caMmoli THPASAHIE
ceuth Tpoc JIK-0 tuma 1X3 u3 Tpex mnpososiok. OxHako HMeOTCHs H
'MHOTONpSIAHEIE TPOCH, KOTOpBHIE TaKyKe XOPOLIO paGoTalT Ha THpJSHIAaX.
Aty tpocet mo I'OCT 3065-55+3073-55, a takxke no I'OCT 3093-55=-
<096-55. Hernoxo paGotawT Ha Kpyuetde u Tpochl no I'OCT 7665-55,

SAPAN N

15.3¢ /‘-.‘-.-\ 1Wm

Puc. 20. Tunoeasi cxema yCTaHOBJEHHOH TMPJISHALI C pasmMeTKoH no
80Py (Drupn = 0,25, Liypn =60 #; N =40 xém;, Geperopbie onopul
NOACKHINAHbl KaMHeM ~30 caf).

7666-56, 7680-55. Tpock GHIBAIOT NpPaBOTO M Je30r0 HATIPABJICdHSA CBUB-
K. OGBIKHOBEHHBIE KaHATEl, €CJAM He GbLIO CIelMasbHEIX yKa3auHui 3a-
Kz3uMKa, BLINOJIHSIOTCA KPeCTOBOH NpaBoit cBuBKofl. Kanatel, uaylime
HA TMPJIAHABL, NOMKHEl H3rOTOBJISTHCA M3 OUMHKOBAHHON NPOBOJNOKH MM
fIpOTEKTHPOBATECA LUMHKOM. [lns 3amMTel KaHATOB OT KOPPO3WM pPEKO-
MeHIYIoTes  quiedylouime cmaskd: YH, TOCT 782-53, VH3 3005-51,
2712-52 (AMC-3), 5570-60, 4366-50, 1033-51.

Kanatsl, ecin ne Gubllo ClemuMasibHOM JOTOBOPEHHOCTH ¢ 3aKA3UM-
KOM, BBIMONHATCH HJHHOH He Metee 200 . KanaTtw AMaMeTpoM A0
30 mm mpu Bece 700 ke cnawTcs B GyxTax, NIepeBA3aHHBIX B HETHIPEX
MecTax.

CBHBKA rUpDJAHAHBX TPOCOB M3 NPOBOJOKH. Ipn
HCNOJB30BAHYUH TPOCa OMNPENEAEHHOH CKPYTKH MBI MMEEM BO3MOXHOCTb
33KpENMHTh reHepaTOpHYK ONOpy nva 1oM Gepery, Te OHA HOMKHA HAXO-
ANTLCA TIO yCJOBHAM 3KCILyaTanuH, dalle Ha Gepery, HA KOTOPOM pac-
nojioxel norpe6urens. Ecanm Tpoc CTAHAAPTHOH npaBoil CBHBKM M BHI-
Gpanuwlit Geper nmpaBblii, TO THPNAHIA MOMXET GLITh NMOCTABJEHa JHILD
paboTawiueii Ha BeIUBITHe. B TakoM pemxHiMe TMPJsAHIA, HanpuMep, He
crnocoGHa MponycTHTh MJABCPEACTBA € NMOABOAHOH OCaiKoii Gojee 0,5 x.
HNpuxonutess nymate o Tpoce meBoii CBUBKH, uTOGE! OGECIICUHTH paGoty
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THpJISIHABL B PeXHMe Ha norpyzxenue. Jlaxe tpocel THna JIK 3abopcko-
FO HCIIONHEHHS! He MOTYT ObITh XOLOM THDJISSHLBI TiePeKPYNEHB Ha 06-
PaTHyIo CBMBKY, TAK KaK TIDH 3aBOJICKOH CKDYTKe TaKHX TPOCOB HAeT
NPEJIBAPUTEIIBHOE CKPYYHBANHE OTLEJbHBIX NPOBOJOK. YacTo B IpakTHKe
HaGMIONAoTCs  CJyyaH, Korja TPOCOB HEeOBXOLHMBIX OHAMETPOB HET
B Haguunu. B 5Tux caywasx npuGeraror k cKpyTKe TpocoB M3 TIPOBO.IO-
KH. Takne TPOCHI XOJIOM PHPJISIHIBI MOMKHO CKDYTHTH B HYXXHYI0 CTOpO-
HY H NpH HeOGXONHMMOCTH NEPeKPyTHTE B 06paTuyio. M3roToBnenme na
MECTAX HYXHBIX THPJSHIHBIX TPOCOE M3 TNPOBOJIOKH DACHIMpSiET BO3-
MOXXHOCTH TO CTPOMTENLCTBY THPARHAHBIX I'DC B OTHANEHHBIX MeCTHO-
CTaX.

CBHBKa THpJHAROTO TpoCa H3 TIPOBOJIOKH BELETCSH CJENYIOLIHM 06-
pasoM. OnHHMH KOHIAMH TIPOBOJIOKH NpSIAH CHAHBAIOTCH HH CBAPHBA-
10TCA 1101 CBOGOMHBIA NOJWHIHKK. B MeCTe cBapku fpOBOJIOKa mpel-
BapuTeJpHO oTiycKaercs. Yepes kaxnele 0,5 M Ha Npsie waknanpBaer-
cst G6aHna)k M3 TPex — [ISITH BHTKOB TOHKOE KOHTPOBOYHOH MNPOBOJIOKH.
psinp nepemaThiBaercst p 6yxTy. Bropbie KOHIbI NPOBOJIOK TPSANH TaK-
JKE OTNyCKalTes u cBaphBaloTcs. [laniee Ha HeCBHTyIo npsip TIpoie-
BAlOT nonepeynbie TYPGHHBI M 3aKPEISoT FupJAsiHAy B paGoueM nojo-
KEHHH, OLYCTHB €e B pexy. 3aTOPMO3HB BpallleHue CeHEpaTopa, CO37a-
10T MaKCHMaJAbHBIE CKPYYMBAIOMHE MOMEHT, KOTODBIE u 3aKpyuyHBaeT
npaib B Tpoc. Ilpu GoabluMX IUMHMHAX THPJASHE LexecoobpasHo mesaTh
CocTaBHBIe TPOCH, CoenuHssl ux ckobavu. IIpH cBuBKe Tpoca XomoM
THPASHIEL HEOOXOIMMO OCTABMATL NIPOBMCAHHE THPJSIHAB ¢ yIJIOM
¢=22—25°. B TOT MOMEHT, KOrga NpOBHCAHHe YMEHBUIHTC H yrog ¢
craner 11—I3° iy onop neoGxonumo nposect €Opoc rHpAsiHABL, obec-
neuuB yron @=22—25°, nponomkaot ceusky. HeobxomuMmo B Komue
CBHBKH TIDH YCTAaHOBKE THpPJSAHIL B pafouee noJoXKenHe OBeCIeUUTD
yIJel Tpoca y Geperosblx onop (= 18—23°,

7. JAHHBIE MO PACYETY BEPETOBHIX OIOP

ITon6op ynopHEIX NOAWHIHHKOD GeperoBBX omop.
Ha Geperosrie onopsr no tpocy mepenaercs: oceroe yCHIHe

P
=—m [x), (12)

roe P — yneneHoe J10GoBOE CONPOTHBJECHHE rUpasiHanl, xl [kem;
9 — Yrod NPOBHCAHMS THPMAHILL ¢ = 18 — 23°

3uavenre P MOXKeT GHITL ONpEHENEHO M3 BLILIENIPHBE IEHHBIX (op-
Myn 3) v (5), a npr onpeneseHHM BXOASUOHMX B dopmynbr  ko3tduIH-
€HTOB

o it (13)

Honctasus sHauenne P us dopmyan (13) B (12) n npunss sin o=I1/;,
TNOJyHHM 3HAYEHHe OCEBOrO yCHJHS, KOTOPOE MepefaeTcd no Tpocy:

Nig
X =336 =% [wF] (14)
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. Beanuniia yeunin, flotyuennas mo dopmyse (14), moxer enysuts
ANl OUEHOYHBLIX PACHeTOB NpH noibope AHaMETPOB TPOCOB H YNOPHBIX
MO ITHHKOB.

X cooTBeTcTBYeT yenoBHOR Harpyske Q IpH pacyeTe MOMIIHITHHKOB
Ha JIOFOBEYHOCTE MO KATANONY WAPHKOTOMUIMIHHKOB. TAK KaK  CKoO-
[OCTb BpalleHHs! TMPJSHIBI CPABHHTEJbHO Masa (60—200 06/mun), to
PACHETHAs NOJIrOBEMHOCTH YNOPHBIX INAPHKO- K POTHKONOLIMITHHKOB
GeperoBbix ornop nosyuaercs Kpaiiie BBICOKOH, mopsigka 15—50 ner.
st Geperoeix onop xopowo noab3oBaThes YIODHBIMH NOALIMIIHHKAMH
no TOCT 333-55 (7202-7211, 7506-7512, 7302-7313, 7604-7612), *
FOCT 6874-54  (8100-8112, 8200-8212, 8305-8312), Tun 6700
(67203-67512), a takxe OCT 7221-39 (38202-38215).

3nas BeMUHHY X, MOKHO ONDENETHTE KOMHYECTBO cBail — nepe-
BSIHHBIX KOJbeB. MHEHMasbHoe KOMMuecTBo Kospes A ‘OTIpeJiesIfeTcs H3
hopMysiet

X
Azm kr. (15)

Ora dopmyna neficTBuTenbNA B ToOM Cyuae, €CIH KOJbs 3a0HTEHI
K TiollonopHeiM JMockaM. Ecan ke xoabs 3abuBarorcs Ges BKambiBamus
NIOJIONOPHBIX JOCOK, TO

X
A =g b, (16)

Bennuuna ks nns kona [=700 mm, &=298 MM NPHHATA 3a kp=1. [Ipn
xone I=500 mm, =20 mm, ky=0,5. [lnsn rpasus k=1, nas necka k,—d.

Heo6xomumo 3aMeTHTb, 4TO, HCXONS H3 YCJIOBHH paBoTBl KOJbEeB

«Ha BbIIEPTHBAHHE» H3 TPYHTA, MeHee LIeCTH KOJbeB Ha Onopy CTaBHTh
He PeKoMeHayercs.

8. KOJIHYECTBO OCHOBHBIX MATEPHAJIOB
HA OO HOTHPJSIHOHYIO I'3C

Ilocne Toro Kak onpenenens ochodnbie napaMerpel THPJSIHA, CyM-
MapHas akTHBHAsi IJIMHA rupasHn L u Juavenp rupasiwn D, He mpen-
CTaBNAeT 3aTPYAHEHHH HAHTH KOMHYECTBO OCHOBHBIX MarepuHasioB, pny-
IHX Ha CTPOMTENBLCTBO YCTAHOBKH:

a) KpoBenbHOro XKemesa S, HIYIEero Ha rolnepeynsle TypGHHEI,
S =3DL [x2];
6) KonmuecTBO Tpoca (opHeHTHpOBquo) THPJASIHAHOTO
Lrp =1,5L [n].

Ilpu snauntenciom ymanemnu ot Gepera cBoGomHOH onopel nHHA
HOMONHHTENBHOrO OTTHKHOTO TPOCA MOXKET AOCTHIATL 1,2L; ero puna-
METp. 06bluHo B 2 pasa MeHee OCHOBHOTO.
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, FTJTABATPETDBH S

_ NMPABUJIA TIOCTAHOBKMH TUPJISIHL,
9. MOPYJOK NOCTAHOBKH THPJISARJ

dopmysisl, NpHBEAEHHBE BhILlE AJisl ONpeAeNeHHs MOLIHOCTH, pa3s-
PHIBHOTO YCUJIEHHS, CKODOCTH Bpall€HHsl THPJsHA, COAEPIKAT ONBITHHIE
KO3(QPUIHEHTH, JOCTHIHYTHE NMPH HCNOJb3OBAHHH NPOMBILINEHHOTO H3-
TOTOBJIEHHS TIOilePeYHBIX TYPOHH W npH fLLATeNbHON MOCTAHOBKE THDPJSH-
nel. TlpesnaraeMsiii MOpsiiOK TIOCTAHOBKH THPJSIHT CAeAyeT TI{aTe/bHO
co6J110,1aTh, TaK KaK BO MHOTOM OT 9TOID 3aBUCHT KauecTBo palboTsl
IHEPreTHYECKOH YCTaHOBKH.

I. BxanbiBatorcs Geperopsie Onopsl.
2. Pacnonararorcst cBo60IHAs H Te€HEPATOPHAS OiOpbL.
3. K cBo6GozHOl onope mpHilennsercss rHPAsHiAa.

4, TupasiHia pacTsSTHBaeTCsl no CTBOPY Haj BOJOH C LEMbIo Tpu-
MEDKH W peryJMpOBKH AJuHul Tpoca. Ilpw npumepke wmoryr oGHapy-
JKHUThCS CJIE€YIOIIHE HENoNaIKH:

a) Tpoc rHpAsiHABL CJHILKOM KOPOTOK W HE HOXOIMT 1O DONHKA
Jaxe B Clydae TMpPeAenbHOrO cOnuxeHHsi Geperossix onop. B stoM cay-
yae Gepercst BTOPOH KYCOK TpOCa, NEPEKHIBIBAeTCsi yepes OJOK u CTs-
TUBAaEeTCsl HA THPJASHAHOM TpPOCE CTSXKKaMH, KaK 3TO [0Ka3aHO Ha
puc. 21,8; B psime cnyyaeB HMeeT CMeich AJsi cOnMKeHHs Onop Aenarb
HAaCBITHBIE TIAOIALKH GeperoBux Onop.

6) Tpoc caminkoM nauHeH. B s1OM cayyae o nubo CMeHseTcsl Ha
6onee KopoTKuil, Aubo iBeperoBble ONOPH yianswrcss ot Oeperos ida
KY»KHble PacCTOSIHMS, €CM TaKasl BO3MOXKHOCTL MMeeTcs. Msnmmex ann-
HBl TPOCa yKJainBaeTcsi, KaK nOoKa3aHo Ha puc. 21,6.

5. Onpejensiercss NPaBUIBHOCTH B3aHMODPACIONOKEHHS AKTHBHOH
Y4CTH THPJSHAB OTHOCMTENLHO akKTHBHON yacti noroka. Ilpu stom wmo-
ryT OGHAPVKHTLCS CJELYIOLIHe CAydYau:

a) AKTHBHAs 4YacThb THDPASIHAB CMelleHa OTHOCUTENBHO pabouero
MOTOKa B CTOPOHY. DTO YCTPaHSEeTCd TIepecTAHOBKOH Ha Tpoce TypOHH-
EBIX 1ap.

i6) AKTH3Hasi YacTb THPJSHAH 3HauMTeJIbHO Melbllle, ueM LIMpHAa
pa6ouero nortoka. I[IpH KenaHuH nonyueHuss OO/BIIMX MOTIHOCTEH
C TUPJSTHAL KOJHYECTBO TYPOMHHBIX NMap MOxeT OulTh VBEJNUEHO.

B) AKTHBHas ANHMHA THPAsiHAH OKa3anach 6OJiblle, YeM AKTHBHAS
uupHHa nporoka. Eca He MMeeTcs BO3MOXKHOCTH YBEJHUHTH AKTHBHYIHO
LIHPHHY [POTOKA MyTeM BoIPaBHHBaHHSI AHA H GeperoBoil MHHHH, MOXK-
HO CHSITh M3JHIIHHE Tapol TYPOHH H ANs JOCTHXEHHs HeoOxonwvo#
MOILHOCTH TIPH TOM Ke CKOPOCTH TEeUYEeHHs YBeNHUHTb YHCAO THPJASHA.
Onnako yacTb TYpO6HMH, BHXOIfLIAS 33 aKTHBHYIO IIHDHHY I10TOKa, MO-
JKET 3HAYUTENBHO YBENHYHTH MOLHOCTh THPJAIAL MyTeM CO37anis Nox-
nopa.

6. Tupnsinaa sakpennsieTcs Ha ©GJoKe TEREPATOPHOH Onopul m ONy-
ckaercss Ha Boay. Ilpu atom Moryr OuiTh ChejylolliHe ChyuaH:

a) Yrapl Mexiy JIMHHe[i CTBOpAa MW HanpaBieHHeM Tpoca Y OTOpH!
yknagwBatTces B '18—35° Ttoraa c6pacuiBaioT Tpoc CBOGONHOH ONOPLI,
ocnabnAloT CTSXKH TPOCAa W IeHepAaTODHON OIOpH W yMeHbilawT Wl
VBENHUHBAIOT Ha HYXKHYK BeJMYHHY AJUHY TpoO:2a.
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0) ’Tpoc C BXOfHBIM B4JIOM pPEIYKTOPA COCTABJAET yrod, GOJbIIMI
5—7°. B 3ToM cayyae c6pacblBalOT THPASHAY H TIEPCCTaBJISIOT OOpY
(ecnu onopa HecaMOYCTAaHABAMBAMILASCA HJIH perynupyevas).

B) Ilpu MOCTaHOBKE THUDPJASIHAB «HA IOIPy:KeHHE» OHA MOMKET HMEThb
cnyyau 3ajeBanus 06 pe3Ko BHICTyilaloliHe KaMvHH. B s1OM cnyyae He-
ofixoaumo aubo yGpaTh 3TH KaMHH, AH6O CMeCTUTbh THPASHAY, €CAH M0-
yemy-an60 He yiaercss y6paTh 3Tu npemastcrBHs. Ilpu pabore THPASH-
e, paboTalomell «Ha BCIALITHE», HAXOAHTBCSI MOXKHO JifIib nepex Tip-
ASiHAOH. DTO MpaBWIO Henb3sl HapyliaTh BO BCeX Cnryuasix paBor no
NOCTAHOBKE THPJSHIHBX YCTAaHOBOK.

10. MOCTAHOBKA THPJIARI MPU TIYBHHAX BOJbl
B CTBOPE HE LOJIEE 0,6

Ilpn Takux Tiy6HHax CHpJsHaa Gepercs HA DyKH, NOLCOENMHSIETCH
K O/IHOHl W3 ONOp M pAacTsruBaercsi HaJ cTBOPOM. [IponeTsl THpJsiHIE!
MEXIY MOHTaXHUKaMH He NOMKHH npeBbimath 3,5 #. Jlanee rapnsHia
NCACOEAHHSETCS KO BTOPOil ONOPe H no KoManje <6packiBaeTcs Ha BO-
Ny OJHOBPEMEHHO BCEMH MOHTa)KHHKaMH. [TOCTaHOBIUMKH AOMNKHBI Ha-
XOJAHUTBCS Tepej THpPAsSHAOH. OTOT cnoco6 NMOCTAHOBKH HaMH NPHMEHSN-
¢ MHOrokpaTHO. (OpHEHTHDOBOYHO MOCTAHOBO4YHAs CJabuHa Tpoca
nomxHa obecrieuMBaTh Yrainl NpOBHcaHus 35°. BocnpuumMas KpyTsilumii
MOMEHT TypOMH, THPASHIHBI TPOC YKODOTHTCS A0 YINOB NPOBHCAHUR
28--20°, mpuueM 3a CueT e€ro 00:KaTHs NPH CKPYYHBAHMHM TOA PacTAru-
BawuuM ycunuem 4—5 kl'fmm? ero nuaMerp NPAaKTHYECKH OCTAHETCA
HEeH3MEHNBIM.

11. MOCTAHOBKA THPJISIHI NMPH TINYGHHAX BOJIbl
B CTBOPE BOJIEE 1 # W WHPHHE BOJHOIo NOTOKA
BOJIEE 25

INlepeTsai®k Ka THPASHI C NOMOMbI NMNAaBCPeaACTB.
Ipu tny6unax peku Gonee 1| m Ha cKopocTsix geuenusi Gonee 1 a/cex
yesOBEeK YCTOATL B BOfe Ha Mecte He MoxeT. llpuxoaurcss paboraTh,
34HENHUBIIKCL 3@ TPOC, TEPEKHHYTH Yepe3 [OTOK, HAH TI0NL30BATHLCS
JIOAKAMH HJH [JIOTAMH W3 3a0CTPEHHHIX OpeBeH, 3allenneHdblX 3a 3TOT
TpOC.

Ha nporokax iuupuHoii Goiee 25 s c rayGuuoii Gonee 1 M mpei-
CTABJSIET 3HAYHTENbHYIO TPYAHOCTb Mepe6pOCHTb uYeépe3 TOTOK TpOC
(nuHb), HEOGXOAWMBIT NSl 3aTAaCKHBAaHUS THPAsHAR. Mexny TeM, ecnu
B3siTh GPEBHO ANMHOH 2—2.5 M, 3aKPEnHTh Ha HeM MNETJII0 TaKuM obpa-
30M, yTOGH Yrosl MEXIy HalpaBleHHeM f0TOKa. H ocblo OpeBia COCTaB-
asn 60°, u 3a 3Ty Nernio NPHBS3aTh ero K Oeperosoil omope, TO Takoe
6pesHo OyleT MMeTp TSHYLLYK CHMY, IBHIaIOLiyl0 €0 K [POTHBOMO-
noxkHoMy Gepery (puc. 21,a). D7a cuia y— onana M3 cocrapasmomux Q
IOJIHOrO CONpOTHB/eHHsT GpeBHA, BTopasi COCTABASOLiAas X — 3T0 CHA
conpoTuBieHus GpeBHAa, OHA ypPaBHOBEIUHBaeTcst peakuueit GeperoBoi
onopel. Ecnu 3a 6peBHO 3aBfi3aTh JiHb, TO KOleil JIMHS MOXKHO M€pe-
npaBuTh Ha APyroi 6eper. Ilns ypenuyenns JioGoBOiH cunnl GpeBHO CO
CTODOHH Haberaiopierc NOTOKa NPOCTPATHBAOT TOMNOPOM A0 CO3AAHHA
I1JIOCKOCTH.

OTnycTHB CTKKY | ¥ MONYUHMB yrOJi MEXKAY HanpaBieyHeM CKOpO-
ctd 4 6pesHoM 90° uAHM HeckoAbKO GoJiee, YTO AOCTHIA€TCst NepeTArHBa-
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Puc. 21. YcTaHoBKa THPISIHA B NOTOKE.

a—ycTpolCTBO AJA nepenpaBu Tpoca; [-—mneras; 2—y3eJy1 3akpenJiensia OpeBna;

6-—cxe4a MNEPETSKKH THPJAHAB: [-—6-—KOManna, MNepeTArHsamulas rHPJsuAy;

8 —9— nonkH; 10— cBoGonHas onopa; Il —rupasnna; I12—6euyeBa, I3— Tpoc 3aKpen-

JNIeHHs1 TJIABCPENICTB; 6-—3aKpeNJeHHe Kouna Tpoca; /—npH HEeAOCTATO4YHOR nyHe
Tpoca; 2— NpH H3JHWHe JJIHHe Tpoca.
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pueM nern (yBeJMuMBas CTHXKKY @), Mbl 3acTaBuM OpeBuo JABHIaThCs
B obpatHyio €TopoHy. Takum o06pasoM, MBI ToOny4aeM CPEACTBO [Uif
coofuienns mexny Geperamu. Takas CBA3pb KpaliHe Heo0XOoaMMa Kak
I NepHO] TOATOTOBKM CTaHLMH, TaK H BO BpeMA ee mocTanopkd. OGblu-
HO Takasl mepenpaBa CJYXHT AJs TepeBO3KH ONop M AeTajied yCTaHOB-
KIf, 8 TAKXKe KOMaH:Abl, yuacTByiolledl B mocTasoBke ee. Jlna sToro mox
HO COMTL TpH-yeTblpe 3a0CTPeHHBIX GpeBHa AJHHOH 3—4 » B TJIOT H
nepenpapsaTh Ha HHx paGounx. ITpu mocranoske I'DC Tpoc ycTpoiicTBa
ISl TiepenpaBhl OJHHM KOHIOM KpensT K Geperoeoil omope.

Ha mupokux pekax riyGuuoii Gosiee 1 M, ecan HeT Jpyrux, Gosee
NpHeMJIeMBIX B KOHKPETHBIX YCJIOBHSIX cnmoco6oB (Hanpuvep, ¢ TOMOLIBIO
MOTOpPHBIX KaTepop H T. M.), MOCTAHOBKA THPJAHA BeieTcs CJelYIOLHM
o6pa3oM:

yCTaHABJIMBAETCH ONopa, NpeAHasHauenHas ans Gepera, ¢ KOTOPOTO
HAUMHAETCH MOCTAHOBKa 3JEKTPOCTAHLHH: K 3TOH OMOpe Kpemuica TPoc
yCTpoOHCTBA JJIsl Mepenpaskl;

MOHTHpyeTCs YCTPOHCTBo s TEepenpaBbl H ONyCKaeTcs Ha BOAY;
YCTPOSiCTBO CJlellyeT HepXKaTb NpHBA3aHHBIM K Gepery; Ha TPOTHBOiIO-
JIOXKHBI Geper mepesosstcs paboume, Montupytoune I'9C;

nepernpasaseTcs M YCTaHaBjiuBaercs OeperoBas omopa NpOTHBOMO-
JoxHoro Gepera;

yepes mMOTOK TepeBpachiBaercs Tpoc (NHHL) nuavierpoMm 2,5—4 ma,
Kpenaiuufica 3a onopsl 06oux Oeperop u HMMeiOWlHit yron mnporu6a oOT
JIMHHH, TIpOXOXsiuesi uyepes omopnl 25—30°; Jyullle ero 3aKpemnnsTp [a-
pajilenbHo ¢ TPOCOM TepenpaBel K ONOpe H K fepenpasHoMy Opesny,
a Ha Apyrom Gepery, oTBsi3as KoHell Tpoca OT GpeBHa, MOATArHBaTb ero
K Onope TPOTHBONOJIOXKHOTO Gepera M 3aKpenmnsiTh Ha Hel;

K Tpocy A mo puc. 21,6 mpHKpemisiorcsi PaBHOMEPHO paccTaBlieH-
1ble 710 CTBOPY HECKOJBKO JIOAOK (IJIOTOB € OCTPOOTOUEHHBIMH KOHIAMH
GpeBeH), Ha KOTOPHIX pacmosiaraloTcs MOHTaXKHHKH. Paccrosnus mexny
[aBCpelCTBAMH He No/MmKHbl npeBemnats 12 m. Tpoc A nHataruBaercs
TakuM 00pa3oM, uTOOEl OH 8 TNPOJIETAX HE Kacalcsl ype3a BOABL

C nOMOMIBIO TEepenpaBHl MepelpaBJsfioT M PaclojaraloT palioM
¢ TpocoM A usMmeputennHeit Tpoc 5. Ha Tpoce 5 oTMeyaioT MeCTa OKOH-
LIOBKM THPJISHMBl, a8 TaK¥XKe PACCTOfHHS OT OKOHIOBAHHO{ aKTHBHOM ua-
CTH I'MPJASHIBL N0 TOUEX 3aKPENJIeHHs CHPJSHIHOTO Tpoca B GeperoBhIX
omopax. Ilpu 5TOM H3MepHTeNbHBHIL TPOC PacmojiaraeTcs TakuM o6pa-
30M, uTOGH OH 06Gpa3oBbiBaj paGoumnii mporu6 Tpoca rHpPJSHALL

OTMEYEHHYI0 YacTb H3MEePHTeNIbHOTO Tpoca TepeTArHBaioT Ha TOT
Geper, rie HaxoauTcs pasobpannas TepAsHAa. Ee MouTHpyloT Ha Gepe-
Iy Mo pasveTke ¢ u3MepuTellbHOTO Tpoca. I'upisnna moxer OHITb cO-
6paHa M3 OIHOCO MJIM HECKOJBLKHX KYCKOB TPOCa, CTAHYTHIX CKOGaMu B
MeCTe COelIHHeHHS.

ITocnennee ocofeHHO TOJIE3HO, KOTAa FHPAAHAA HMeeT 3HAUMTElb-
HYI0 MOLIHOCTb, H B YaCTH, TIpHJieraiolleii K rexeparopy, mMomxer OBITb
3HaunTenbHo GonbluMii AMAMETP TPOCA, yeM HA YACTH TPOca THPJAHAHL,
PACNONOKEHHOH CO CTOPOHBl CBOGONHOi Geperosoit OMOpHL

C TNOMOIUBI0 MOHTaXXHHKOB Ha Joikax (mnoTax) ¥ Ha Geperax
nepeMellieHHeM BTOpOro Tpoca B Haa BoNoi  NpOTATHBAWT TPOC,
(a nyume BepeBKy) IuaMerpoy 8—I12 mm IUis 3ATATMBAHHA THPJAHAM
Ha Bcem mporsikeHHH noTOKa BepeEka He NOJKHA KacaTbCA BOAKL

Tupnauny 3aKpennsiioT 3a BEPeBKY H HAaUHHAIOT €e NepeTArHBanie
Ha xpyroi Geper- Ilpn 370M Kowell rupisiHab) LoskeH OHThL 3aKpened
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3a onopy Toro Oepera, ¢ KOTOpPOro HayHHa
€TCsl TNepeTATHB -
JAH 5L ’ S

[py mepeTsiruBanem HeNb3sl AONYCKaT, Kacalusl BOIbI MPOBUCIIMMH
HacTAME THPJISIHALL, A5l Yero Heo0X01uMa COrnacoBaHHasi H BHUMATEJIb-
Has paboTa MOHTAaxHHKOB.

B cnyuae, ecin npe CONPHKOCHOBEHHHM THPJISIHALI C BOMOH OOMH U3
MOHTAXXHHKOB Ha MNJaBCPEICTBAX 10 KAKHM-NHOO MNpHYMHAM BBITYCTHJ
TPOC THPJSIHABLI M3 PYK, THPJIsHAA NOJMKHA OLITb HeMEeLJIEHHO mnepeGpo-
lieHa yepe3 nuascpedctsa. Ilocne ycTanOBAEHHS THPJASHALI MO TEUEHEIO
PEKH ee 3aTAXKKY HaJl0o BECTH 33HOBO.
= He?oﬁxo:mmo OTMETHTb, YTO Ha NPOTHBONOJOMKHOM Gepery Kouel
TpOCa TEPETAKH JOMHeH ObiT 3auenned 3a onopy. C NpOTArUBaHus
5TOro KOHIA BHOBb HAYHMHAKT TOCTAHOBKY THPJsSHALL Ilocie Toro Kax
Ir{}{pmm:m nepemuyTﬁa, ee BTOPOIl KOHEL 3aKpemfsiT B y3en CBOGOA-

OT0 TOIUKNHHKa Oeperosoil omopel, a 3ar
eM cOpackiBaloT &
CpeicTB. ' 5 s
6B Hayasne paboTel TUpAsiuisl, B TeueHHe nepeslx 10 mun paGotsl
HeoOX0IHMO -y6e11m1>oc;1 B HANEXHOCTH 3aKPelsieHus onop, a 3aTeM,
EPHKPHB uX (panepod, cBepxy 3acbinartb clnoeM rpynta p 20—30 o,
CIH éla-ﬁnmnaemn «Crosi3aHue» ONOPSI, HEOOXOAWMO CPOUHO NPOU3BE-
CTH cOpACHIBaHKe THPJASHIbLI, YCHINTB KPeIsieHHe Onop H JHillb  [oc.e

STOr0 NPHUCTYNATh K NMOBTODHBLIM NOCTaHOBKaM.

[MoctanoBKa rUPpASHIAB € BCTNOMOTraTeNbHOTO
TPOCa NOABEIIEHHOIO Hal CTBOPOM ITor MeTOA MNOCTa-
HOBKHM BINEpBEle Obll NpEMeHeH HHCTHTYTOM <« HnpocenssniekTpo» B OK-
T0pe 1960 - ua creope p. MockBbl 8 paitone cr. TyukoBo (:lepéBHH
Ilerposo). IL4prua cTtBopa 45 . IlocraHoBka Besach TyGOKOH OCEHBIO
B ycnoBusiX rojofenuusl. Hap creopom Gsln HATAHYT Tpoc Ha BLICOTe
1—2 m nan ypesoM BOALI. DTOT TIOCTAHOBOYHSIE TPOC HMen IHAMETP
45 mm. Oxun Kouel 3TOro tpoca Osl1 3aKpensen Ha cBae, BGHTOM
B TPYHT, & BTOPOil HavoTaH Ha BOPOT. Yepe3 cTBop Obla l'lepeK’HHyT éme
OLHH TPOC TaKOro e JHaMeTpa AJs 3aTACKMBAHHsI Ha CTBOP THpPAsHASI
Cama rupasiifia 110 Mepe ee NepeTsirHBaHHs K pyroMmy Gepery 3a Tpoé
IJsl 3aTaCKUBAHKS THPJsIHAbI Yepes Kamable 1,5—2 M ee pgaensl nojse-
LWKBaNach 3a THPJAsHAHLIA TPOC K BCIOMOraTelbHOMY Tpocy. JTa non-
BeCKa Besach KPIOUKAMH, BBHIOJIHEHHBIME H3 MATKOH Kele3HOd TIPOBO-
JoKE TonuiEHoH 3 mm. Ilepersimyras uepe3 CTBop THPASiHia Oblna OT-
LenjieHa OT Tpoca [IJisi 34TACKHBAHHS THDJASIHIB K N0ACOeIMHEHA KOH-
avy THPASIHAHOrO Tpoca K redepaTopHod M cBobonHoit omope. He-
CKOJILKO OCNAa0HB BOPOTOM BCIOMOraTe/ibHbil TPOC, NOBENH -vp:va,qy
IO YACTHYHOrO COTNPHKOCHOBEHHsi ¢ NMOTOKOM. [lox ueﬁCTBHeM'J}()ﬁoBoﬁ
CHJIbl COMPOTHBJIEHHS! YACTH THPASIHAS! IO AE€PKHBAIOIKE TUPJSHIY
KPIOKH pa3ru0aloTcs, OCTaBasiCh Ha BCIIOMOrareibHOM TPOCEe, Y THPJSH-
na Bcraer B pabodee movioxeHHe. Kprokm Hcnonb3ywores rlp,u nocne1y-
IOLIHX TIOCTAHOBKAX THPJSHASLL

IlTocTanoBKa ¢ NOMOWbI CBOGONHOK ONOP B —BO-
poTa. 3Jtor Meton Gbin nmpennoxed B. H. Kanrunbiv u ycnemno npe-
MEeHeH TpH noctaHoBke repasHanoii 'DC wa p. Teepue ans ocBemelfu;i
nepesud Tlopokr. d1a I'SC 6blaa Bomonsena IIpodeccHOHambHLIM
TeXHHueCKUM ynruuuleM Ne 3 r. Kanunmena (B HacTosiniee BpeMs nocie
pana mepenenok I'SC B nepesne Ilopoxku sBlseTcs ONsITHO-MOKa3a-
TeabHOH ycTaHoBKOH MHcTHTYTa «Fmponpoekt»). Onopa Bopora Gelna
nepenpasiiena na apyroit Geper nnoroM, HMewuiuMcs B aepesne. C mio
TOM Ha 1pyroi Geper Obi1 MepeTsiHYT Takre KOHel TOHKOTo Tpoca-,
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KoTopslil BIOCNEACTBRY ObUI 3aKkpenneH 3a BOPOT. [upasnaa 6sWa Hod-
coelHHeHA K PEIYyKTOPHOH Onope, Haxoaswedcs y 6Gepera HECKOJDLKO
Bbillle MEXEHHOro ypoBHsl, M pacTauyTa no Oepery BHE3 10 TEUCHUIO.
Tenepatop B 370H ['SC mMMen mTpuBOA OT pelyKTOpad nocpeAcTBOM

TPAHCMKECCHH TPOCOM  IHHOM 40 M u G651 BolHeceH 33 NaB0IKOBHI

yPOBEHb.

Ko BTOpoMy KOHIly THPJsSHIHOro Tpoca 34 060itMy cBOOOAHOTO
MOLWNNKENKA G MOACOENMHEN BTOPOH KOHen Tpoca, HaMOTanHoro Ha
sopor. CuMaThiBas Bopor (¢ IHaMETpOM Gapabana 160 Ms) 3a Bard
(uMetorive msI€dH IO 125 ¢m) ycunneM 2 wuen., THPAsHAA TYpOHH
B 35 nap (D=200; L=300 mm) npu CKOPOCTE NOTOKA 1,2 #fcex Gwlna
3aTANyTa Ha paGouHi CTBOP EpHHOE 47 M 10 (peiHero yria TMpOBH-
canus ©=20". Heof6xoiHMO 3aMETHTb, 4YTO NpH 3ITOM MeTolle nocTa-
HOBKa 10 NOATATHBaHHs THPJSHAbI K DAaGOHEM yriaM Mpoucausis OHa
nOMKHA BPAlATHCS HA XOMOCTOM XOOy TeHeparopa. Iloakawuars Ha-
rpy3Ky pa3peillaeTc Juilp KOrAd THPIAHLA HMEET paboune yrasl npo-
sHcarpst, DTo BH3BANO TeM, 4TO 03 HaNHYHsl COOTBETCTBEHHOro pacrs-
[EBAIOLIEr0 YCHAHsl TPOC HOJ JeACTBHEM CKpyuuBaoniell HarpyskH no-
Jly4aeT 3HAUHTEJbHbE YKODOYEHHs C YBEJHUEHHEM nuaMerpa. I'npasina
nepecraeT OuITh Pa3bopHOH, T. e. yXKe He MOXKer GoiTh mepebpata. Kpo-
Me TOro, NpH YBEJHYEHHBIX Yriax MPOBHCAHHS nabmoaatorest Gonee 3Ha-
yuTebHLle YIIOBbie pabouHe MNepeMellienHs Memxay TypGHHaME, UTO
yMmenbiaer paboTocnocofHoCTh KaK THPMISHAHOTO Tpoca, TaKk H Y370B
couseiienns Mexny TypOuuame. COpoc TEpJsHibl 3:1ech MOKeT ObITb
npoBeses KaK ¢ NOMOIIbK y3na cOpoca, TaK K CHSTHCM CTONMOPEHHsl BO-
pora. B moclenHeM ciyyae NOBTOpHAs NOCTaHOBKA TEPASHAB BecbMa
npocra, HeOOXOLHMO JHIL BbIGpaTh BOPOTOM NOCTANOBOYHBIl TPOC 10O
ONpeNleieHHbIX YIJIOB NPOBUCANHS THPASHSL

12. TEXHUKA BE3OMACHOCTH NPH PABOTAIOLIHUX
TUPJISTHIHBIX YCTAHOBKAX

TenepaTopuas (MAIIKHHAs) 4YACTb THPJSHAHSIX YCTAHOBOK, a Tak-
xKe ceoboasasi onopa H y3en cBOGOIHOTO ROTIMIHMKA € MaXOBHKOM
JOJKHbI HMETb OrparK/AeHHsI.

Kynanee BBepX IO TEYEHHIO B NpE1efax He GoJiee 2 AJHH THPJISH-
15l H BHHE3 MO T€UEHHI—MeHee 1.5 1suu rupasHaIbl OT MecTa yCTalnOBKH
I'3C 3ampelieHo.

[lepen repasiaocii, padotaiouieidl «Ha MaaBy», HA paccTosiun 10—
15 » OT Hee AONKeH OLITb NOMEpeK pPEKH HATAHYT NeHbKOBLII  TPOC
nuaverpom 10—14 mu, cnabxeHHbIH NnaByHaMH. Ilpu cHoce Ha THPJAH.
Iy TOCTpaAaBUIMii HMEeT BO3MOMHOCTb YXBATHTLCA 3a 3TOT TPOC H MO
HeMy BEITH nHa Geper. Tlepea rEpasHIoH, paGoramllieil «ia TOrpyrxe-
HEe», TAKOTO Tpoca He HaTsrypaeTcsi. B' ciyuae BbIMOCa Ha TUPASHIY,
paGoTaMy0 Ha TIOBEPXHOCTH, HAL0 CTPEMHTBIS MpOIILITL ee B NOJO-
IKEHHH, NepPNeHARKYIAPHOM K THpJsSHIE.

PaGoTei y reseparopa AONYCKAETCsl BECTH JHIIL TP
Hoji TupsiHfie H B JHEBHOE BpeMA.

I[Ipn paGore B cetn 'IC HeoOXOAUMO pykosoacTBoBateest «I1paBu-
aavy paGoT B 3JeKTPCCETsAX € HaNpsieHHeM IO 1 000 &».

¥ 3acTOnopeH-
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FMTABA HETBEPTAHY

CTABUJIM3ALLUAL YU PETYJIMPOBAHUE
F'MPJISHOHBIX F3C

Ckopocte ¢BOGOANOrO TOTOKAa Ha GOJBLLIHHCTBE pEK OT MNABOAKA
K MeXEeHH MEHSeTCH BecbMa De3KO, OCOGEHHO HA ydacTKaX ¢ MaJbiMu
YKJIOHAMH; OHa BO3DacTaeT H MOCNE BHNadeHHs ocankoB. Ha nepekarax
M y4acTKaX €O 3HayuTeNbHBIMH yKAoHauu (Gonee 0,5%), TaM, rme Me-
JeHHble CKOPOCTH ~COCTaBJsAlT Gonee | M/cex, TAaBOXKOBas CKOPOCTh
YBEJIHYHBAETCT HE CTOJIb Pe3KO N0 CPABHEHUIO C MeXKeHHOH, OGHUHO Ha
30-—40% (cpemusis ckopocTh no TayGHEe).

HawnMi M3MepeHusMu CKOpPOCTH Ha OZHOM H3 TaKHX CTBOPOB Ha
p. Mockse, 400 » Bhiure nepeBnu IleTpoBo, 06HApYMXEHO, YTO HOHHBII
caof Bonn TonmHHOH 300—400 My npakTHYeckH JaKe He H3MEHSET
CKOPOCTH TEUEHHS MEXCNy BECEHHHMHM M MeXKEHHHIMH 3amepami (puc. 22).
STH 3aMephl CXOASTCS C THAPOJOIMYECKOH NPAKTHKOH 3aMepoB HA Jpy-
THX CTBOPax. YCTaHOBKH Ha TONepeysrlXx TypOuHax mpH paboTe «Ha Io-
TpyxeHHe» He TPeGOBanM HHKAKHX CTaGHJM3HDYIOUIHX YCTPOfiCTB 110
CKODOCTHOMY Hamopy. PexXuM «Ha NOrpyKeHHe» — BHITONHBIH pPeXHM
paGoTel rupasunHrx ['3C. B 3ToM pexkuMe ua TOM Xe CTBODPe THPJSHI-

Becennui  wmac

clens -VW 157 1,63
(25.04.59) SUE
Medgicensonl | 417/1,13 L21/1,17
ypobBeny
(4.08.59) Y100 1.06/1,05 i
R =R
300 0,89
Y40

Puc. 22. 3amepr ckopocteii B cTBOope 600 M BHIE KepepHH IleTposo
{ct. Tyuxoso), 2-ii mporok oT mpaeoro Gepera Ha p. Mockoe.
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seie TOC Ha monepeyrrx TypOHHax AawoT GOnbuiyio Ha 30—409% Mmout-
HOCTDb, YeM B De:KHME «Ha IJIaBy», NDH YCJOBHH MENKHX CTBOPOB C TJAY-
6unoit menee 0,7 » H POBHOM IHe. p

Omuako MOTYT BCTDETHTBCS CNy4YaH, KOTAA THPJASHAB M3 TONEpey-
HBIX TypOUH JOMXKHH Paf0TaTh «HA BCOJETHE». JTOT Ciyyaid MOXKeT
6biTh, HanmpHMep, Ha IOXKHBIX PeKax, KOTJAa JHO HMEET Pe3KO BRIPAXKEH-
tble HePOBHOCTH B penbede. B 3T0OM ciiyyae NpH HCOOJIB30BAHHHM THP-
JIFHAHBIX YCTAHOBOK MOXHO OTrPaHHYHTbCS BeCbMa MPOCTHIMH DeryJH-
PYIOUIMMH yeTpOHcTBaMu. Hanpumep, B HacOCHRIX YCTAHOBKax MOCIATOY-
HO yCTaHOBHTL B MarucTpaniH 3a HacocOM KJjanaH Ha pabouee JaBJieHHe
Mardcrpand. Torjia Ble 3aBHCHMOCTH OT MNOBHILEHHs CKOPOCTH IIOTOKA
B MarucTpaau Oyler TOCTOsiHHOe NaBliende. Becbuma mpocto pemaetcs
BONPOC H NIPH HCNOJb3OBAHHH reHepaToPOB TIOCTOSIHHOTO TOKA, MOTYHIMX
6uiTh cHabKeHHBIMH CTabHNH3aTOPaMH HalpsXKeHHS, KOTOPhle BHE 3aBH-
CHMOCTH OT OOOpPOTOB reHepaTopa H HArpyskH B 3alaHHBIX Tpenesaax
NOANIEPAKHUBAIOT HanpsiKeHHe. 31ech xopoiia cHcrema E3epckoro, Koro-
pasl MCTIONb3YeTCs! JIJsT aBTOROMHOTO OCBELIEHHS KEeNe3HONOPOKHBIX Ba.
ronoB. Xopollee peliexue crabunu3auuy Hanpsixeuus pgan O. E. Tne-
6OB: B ero reHepaTopax SIKOPbL BHIABHIA€rcs M3 CTATOPa LEHTPOGEKHBIM
perynsTopoM. Takhe yCTaHOBKH PalMOHANBHO HCINONL3OBATH JUlsi GHITO-
BOM HaTrPy3KH.

Tak kak MOLIHOCTDb TIONIEPEYHBIX TYPOHH 3aBHCHT OT Ky6a CKOpOCTH,
TO jax<e CHHxKeHHe paGouefl ckopocTH noroka Ha 209 MoxKeT BHI3BATH
cuuxenne Mounoctd I'SC noutw B 2 pasa. DTo BHI30BeT NaneHue 060-
pPOTOB, eciH Harpysky He CHH3MTL B 2 pasa. Be3 mpomenenus cneuuanb-
HBX MEDONDHATHH He NPHXOOHTCH AYMaTh O TIOJy4eHMH KauecTBEHHOH
rapaHTHPOBAHHOH 3NEKTPOSHEPTHH. DTO OGCTOSATENBLCTBO, MOKaNyH, GRUIO
OJIHAM H3 OCHOBHHIX [PENATCTBHH K BHEIPEHHIO CBOGOIHOMOTOUHHIX
I'3C. Hanpumep, orcyrctBHe  3(PHEKTHBHEIX  CTAGHAM3HPYIOLIHX
YCTPOMCTB 3acTaBH/IO0 TIPEKPATHTL HCOBITAHMS KYGaHCKHX CBOGOIHOTMO-
tounbix I'DC (1930 r., Hapkomsem). 3Tu crahuus paoranm B [pHIO-
BEPXHOCTHOM «<Noe BOAB. B TexHuyeckoll JurepaType HEH3BECTHO HH
01HOH cBOGOJHOTIOTOUHON yCTaHOBKH, CHaGXeHHON cTabunu3aTopoM 060-
POTOB.

Crabunusauus CKOPOCTH BpallleHHss TEHeparopa 'Ha TUPJSHAHRIX
YCTaHOBKax MOXeT OhiThb OCYlleCTBJIEHA, HANPHUMED, Ha CJAELYIOUIHX
[PHHLHTIAX:
© 1. Pa6oTta cTaGuMnH3HPYIOLIHX YCTPOHCTB 32 CHeT H3MEHEHHST KPYyTs-
HIero MOMEHTa THPJSIHIEL

2. PaGora cTaGUMH3HDYIOLIMX YCTPOHCTB 3a CuUeT M3MeHEHHst HaTs-
JKEHHsI TpOCa THPJASHAB OpPH KoneGaHHAX CKOPOCTH TIOTOKA.

3. Pa6oTa peryupylOLIHX YCTDONCTB, PEATMPYIOUHX HA OTKJIOHEHHS
0GOpOTOB reHepaTopa CBHILUC TONYCTHMBIX NPEIENOB.

Jlns MenKHX YCTAHOBOK MOLIHOCTBIO no | X6T CTAaGHIH3ALMIO CKO-
pOCTH BpallleHHsl T'€HEPATOPa B 3a/]aHHOM JHANAa30He CKOPOCTell MNOTOKa
MOXHO BeCTH BapHaTOPHHM DpHKUHOHHEIM penykTopoM [JI. 4]. Takoi
cTafunuM3aTop BeCbMa MPOCT MO KOHCTPYKuuu. Mmeercs u npyroél Bum
crafunuzaropa [JI. 4], orGupaolllero #3GHTOYHYI0 MOIHOCTL THPJSHIM
Ha TNpPUBON IUIECTEDEHYaToro Hacoca. JToT BHy CcTabunn3atopa MOXeT
ObTh HCNOJB30BAR B TeX CIyYasX, Koraa HEOGXOINMO OIHOBPEMEHHO
C OCBELEHHEM BeCTH BojJocHabXenmwe obbeKkra morpebneHus. Takoil Bua
€TabuIH3aTOpPa MOXKHO HCMONBL30BATh U B BHIE AKKYMYJsTOpa CHADABIM-
GeCKOH 3HEePTHH B 4Yackl TIMKOBHIX HArpy3oK MO OCBelleHHI0. VMeercs
c1:ocof cTaGUIH3ALNH HAaTPY3KH BKIIOUEHHEM B CeTb GasnacTHoro 3Jjek-
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TPOIBHTraTens, morpelasieMasi MOLHOCTL KOTOPOTO MEHSIeTCS B 3aBUCH-
MGCTH OT HArpyskH ceTH. MoLUHOCTE 3TOr0 3MEKTPOABHraTedsi TaKKe
MOXeT ObITh MCHOMB3OBAHA AJS BONOCHAGIKEHHS.

BosneficTeus B wWHPOKOM AManasone pasHOBMAHOCTE THPJISTHIHEBIX
I'SC MoryT 6HTH OCYLIECTBHMDI, HanpHMep, C/eAYIOWHMMH YCTPOIiCT-
BaMH:

1) Bapuaumnonnoii nepeaaueit [JI. 4];

2) UeHTPOGEKHLIM peryasiTopoM Ha Baly reHepatopa, BO37eHCT-
BYIOLUHM HA TOPMO3HOE YCTPOHCTBO Ha Bany renepartopa;

3) npH DOMOLIH NPHBOAA C 3MEKTPOMATHHTHBIMA MydramMu Ccxo.1b-
KelHst.

4) ruapaBIHYECKUM PErysSATOPOM npH penyktope o6oporos [JI. 4];

5) ruaponMHaMuuecKHMH MydTaMu Ha Tpoce pabouell THPASIHALL

6) snekTpHuecKHM €nGCO6OM, myTem NMOTPYZKE€HUs1 BOASIHOI'O peocra-
Ta /1 peryjiHpoBaHHeM TOKa OOMOTOK TFeHepaTopa WM BKJIOYeHHEM
B CETh renHeparopa 6aNacTHOrO MEKTPOABHraTeAs. MOTYT MMeTh MecTo
W Ipyriie NpuHLHNBEl 1 METOALl BO3AGHCTBHS M COYETAHMS 3THX CIO-
co0oB.

K coxanennio, nouTH Bce yKasaHHme crnocO6bi elie He HAWLAN KOH-
CTPYKTHBHOTO paspemneis. MckmoueHHeM sIBASIIOTCS NPHBOABI © 3JeK-
Tpomydramu cKonbxkenusi. Takue NpPHBOALI BBIMYCKAOTCH, Hanpumep,
XapbKOBCKIM COBHaPX030M ((3aBog «9AeKTPOCTAHOK») HA MOILUHOCTb Or
0.2 no 4,5 ket npu 1500 06/mun. D1y «IIPHBOJABI C ACHHXPOHHBIMH MY-
TaMi cko/bxenusi cepuit TIMC u IICM3» paspaGoranst BHUMC u
HHUM Jpepmaw. Tlpusonsl Takoro e Tuna aBTOpEry/iupyemnle, paspa-
foTaHHbIe B ADYTHX OTPACAsX, NPHMEHSIIOTCH B TeKCTHIbHOMN NPOMBILI-
JIEHHOCTH, B METAJJIOPEXKYIHX CTAHKAX, SKCKABATOPAX, AH3EABHBIX YCTa-
HOBKaxX H T. A. [luanason MowHoCTel, Ha KOTOPOM B HACTOsLiee BpeMs
paGoTaloT Takue NPHBOAL, HAYMHACTCH € MY(T HA JIECATKM BATT U KOH-
HaeTcs TEICSIMAMHM KHJIOBATT (AN 5JEKTPOBO30B). ITOT NPUBOZ B THMp-
JTHIIHEIX VCTAHOBKaX yHuBepcasibHbi. OH NO3BOJISIET BLILEP:KHBATL CKO-
POCThL BpallenMs reHeparopa go *+11,5%, mecmorps nHa H3vieHemus CcKo-
POCTHOrO HAamoOpa H 3JeKTPHUECKOH HarpyakH.

Cxema ctabuauzauuu I'3C ¢ 3NEKTPOMATHHTHOR
My®GTOH ckonbxenus. CrabuiMsaTop BLIOMHEH Ha 6eperoBoit
Onope Tpems arperatamu (puc. 23), Mydra cKoabKenus 3, ueHTpoGeK-
HbIil KOHTaKTHBIl DETyJSTOP CKOPOCTH BpauieHnss 4 c PYYHOH HacTpOi-
KO CKOpPOCTH BPALICHHS § ¥ NpPUreHepaTOPHO KOpOOKO#H, BK.JI0YAlOLLefi:
Tpatcopmarop TITB-100 (TI1b-200) 380/36 v unu 220/36 U, CeJIeHOBHIi
BbinpsiMiTeas THna ABC-60-38 wan ABC-60-41, nmpoeosiounoe CONPOTHB-
senne TI9B-K-30, (30 67, 150 oM) W conporuBJenHe Tmna BC 5 sr,
15 Koxu).

LlentpoGexubiii peryastop B cayuae mpusoda [TMC sBkiouaercs
ucpes IKHBHYI0 Nepefayy ¢ NepeAaTOuHBIM YHCAOM i=2; B 3TOM cjayuae
0GeCreIBAETCS  JKECTKOCTb  PEry/MPOBKH  BBIIYCKAEMOH KOHCTPYKHHH
B Auanasone 170—1350 06/mun ansi Bepomoli uactH MydrTh. B naweii
C¥éMe TpH HEeNMOCPeACTBEHHOM NOJCOCAHHEHMH LEHTPOGEHKHOTO perys-
TOpa CKOPGCTH K Bafy resepatopa ero padoudit JHAMA30H HAYNHAETCS
OT 350 00 sun v 3akanuusaercs 2 700 06/mun Bana reHepatopa. B oc-
HOBHOM Ha rupaananbix I'S3C nours Bce renepatopnl paGoTaloT Kak pas
B 3TOM jHanasoHe 06OpOTOB.

Tpoc rupasinabt I (puc. 23) noacoennned K pPeAYKTOpY 2, OT Bbi-
XOJIHOTO Bajla KOTCPOro 4epe3 cKosb3simyio MydTy 3 M MpHBOZMTCA re-
wepatop 6. K xBocTOBHKY Bana remepaTopa NoacoennHeH HeHTPOGEKHEI
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1—06%

perynstop 4. [TycTh ueHTpoGe bl KOHTAKTHBIH PEryaTop OTPeryaupo-
BaH Ha CKOPOCThL BpalleHHsi n OO[Mun, a BHIXORHON Ban peAyKTOpa
HMEET NOJ Harpy3kol n, o6/mun, npuuem r;>n. Kak ToabKo reseparTop
AOCTHTaeT CKOPOCTH BPALIEHHSI 11, KOHTAKTH UEHTPOGEKHOrO perysro-
pa pas3MBIKalOTCH.

DJEKTPHYECKAs CXeMa TaKoro CTaGHAH3aTOpa COCTOMT H3 IBYX He-
neil. Llens, nuraiomasics ot mByx ¢a3z ceTu, BKamouaer pery/ampyemMoe co-
npotusienue Cy 150 o4 (na 30 67), nepBHunyi0 06MOTKY NOHHAIONLETO

nJm
ABc Kcemu

Puc. 23. Cxema reneparopmoii onopu co cTabHAH3HPYIOLLEH
My(}pTOl CKOJbKEHUS.

I—Tpoc rHpasHnk; 2—peayktop; 3— INEKTPOMY(PTA CKOJLIKEHHS; 4—
LEeHTPOGEeXKHEIH perysstop; 5 — Hactpolika perynsitopa; 6—reHeparon:
7—BHHTOBOI IKOpL; 8— pama; 9— KoJT.

tpancopmatopa, nanpuvep (ecau cets 220 v) 220/36 v n NOCTOSIHHOIO
conporusienns Cp (15 xom Ha 5 67); B 5Ty e welb BKAIOYEH H LeHT-
pobexubiil perynstop 4. Tlpy 3aMbIKAHMM KOHTAKTOB UEHTPOGEKHOTO pe-
TynsaTopa (OH HACTPOSH HA CKOPOCTh BPAILEHHS fn OO[MUH) LENb 3aMbl-
KaeTcsi HarpAMYylo, MHHYs conpoTuBIenne Cs. 1o neny NPOXOZUT MAaKCH-
MasbHBIH TOK BO30YIKAEHHS, KOTOPHIH MOMXKET ObiTh NOJpery.HpoBaH
peccraroM Cy. Tlpu pasMbIKaHHH KONTaKTa HeHTpOGEeXHOro peryJasitopa
BCJIEICTBHE 3HAUMTC/NBHOrO CONPOTHBJEHHS LENMH 33 CYeT CONPOTHBJIE-
nus Cp cuna ToKa B uenH GyneT MHOTOKpPATHO MeHbIed. Bropuunas 06-
MoTtKa TpaHchOpMaTopa, o6bYHO Ha 36 v, mieuaMM NOAKNIOUEHA K BbI-
NPSIMUTENBHOMY KOHTYPY, HalpHMep CEJIEHOBOMY, OIMH H3 CBOGOAHBIX
KOHILIOR KOHTypa 3a3eMJjleH, a C NPOTHBONOJOXHOrO CHHMAETCS MOTEH-
unan Ha BO30YXKIEHHe 3/1EKTpoMarHutHoOi MydTe. Tok BO30Yy K IeHUS
iepeflaeTcsl uepes KosbleBoit komiektop. O6MoTKa Bo3Gyxaenns Mmyod-
TBl IO 3TOi CXeMe TakikKe 3a3eMieHa, T. €. LeNb BO3BYKAEHUS 3aMKHyTa
uepe3 Kopmyc.

Pa6ora perynstopa (mo cxeme puc. 23) NPOHCXOAMT TakaM obpa-
30M. Kak Tonbko 060poTH reneparopa ynapyT mmxe n; (na 0,5—I19%),
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KOHTaKTH UEHTPOGEeKHOro peryJisitopa 3aMKHyTcsi, TpaHhcdopmarop Ha-
BEIET MaKCHMAJbHHH TOK B 1eNH BTOPHYHOH OOMOTKH M Ha OOMOTKY
SNEKTPOMAarHHTHOX MYdbTH 6yneT nonaHo mosHoe Bo36yxneHue. IIpo-
CKaJb3biBaHHe MY(PTH GyneT MHHHMaJbHBIM, @ MOTOMY OGOpOTHI TeHepa-
Topa HauHyT PacTH. Kax TOJbKO CKODOCTb BpallleHusi reHepartopa mpe-
BEICHT n OO[MuH, KOHTaKThi LEHTPOGEXKHOTO PeryJsropa pasoMKHYyTCS.

ConpoTHBJIeHHe 1lemH MepBHUHOH OOMOTKM MNojo6pano Tak, YTOGH
renepaTtop Mor BpalaThcst Ha paGouHx ofopoTax JIHIIL Ha XOJOCTOM
X01y; MO3TOMY NpH paGouell Harpy3ke ¢ BKJIIOYeHHBM B nenb Cp; 06o0-
pPOTHI HaYHYT NMafath JO TeX TOP, MOKAa KOHTaKTH 1eHTPOGEKHOro pery-
JgstTopa He 3amMkuytcs. PerynupoBkoit conporuBieRust Cy MOXKHO JIOGHTDL-
¢ cpabaThiBalHsl KOHTAKTOB B KaXJIH MEpHOH, uepe3 mepHon, uepes
JiBa mepHoja rexHepaTopa u T. ., TaK UTO NpPH 3TOM T'HIe CTaGHJIH3anUH
yacToTa OCTAaeTCs NMPakTHyeCKH mnoctoAuHoi. Ha puc. 24 Mel npHBOgMM
THIOBYIO XapakTepucTuky n=f(Myp) ycTanoBkH ¢ MydTOHl CKOJbKEHHS
H PETYJIATOPOM CKOPOCTH.

IlpuEsTas cxeMa CTaGuH3alMH HMeeT CJeJYIOLIHe JIOCTOHHCTBA:

1. Jlannasi cxeMa naer BO3MOXKHOCTb He OpaTh W3JHLUIHHX aBapHii-
HBIX 3aMacoB NMPOYHOCTH TpPH paBoTe TPOCOB Ha CKPYYHBaHHe, Tak Kak
H3JHIIHHA MoMeHT cGpackiBaetcst MyQTOH.

2. JaeT BO3MOXKHOCTb npH HaJOOGHOCTH OTKJIOYHTBL TreHepaTop,
CHSIB BO36VKIeHHe ¢ MY(]THI.

3. I'lo3spossier OCYIUECTBJISAITL JOBOJBHO TOYHYIO CTabHIH3alHi0 MO
yactote *1,5%, uro Ha ManbX YCTaHOBKax JAPYTHwu CrnocoGamy NOKa
HeJIOCTHIKHMO.

Jlns nopjepkaHus TOCTOSIHHOTO HAilPsiKeHHST NpH pacTywed Ha-
TPy3Ke B CETH MOXKHO HCIOJB30BaThb GJIOKH KOMTayHJAHPOBaHHsS, KOTO-
pble ofecneYHBalOT @BTOMATHYECKOE DeryJHpOBaHHe HampsiKeHHs B Ipe-
npenax 100:5% oT HopMalbHOro 3Haue€HHsl NPH H3MEHEHHH Harpy3KH OT
0 10 HOMHMHAJBHOH BeJHYHHRI ¥ TIPH 3HaueHHsX Ko3$ullieHTa MOIIHO-
cta or 1 mo 08

Ilpn Reo6xomuMocTH 6GoJlee TOUHOTO peryJHPOBaHHS HaNpsKEHHS
K TeHepaTOpy MOKHO NpHJaTh GJIOK KOPPEKTOpa, KOTOPHI obecneun-
BAeT aBTOMATHYECKOe peryJHpoBaHHe HanpsiKeHHs B npeaenax +2%.
Takne GJIOKH BEIMyCKaloTCst ¢ reHeparopaMu EpeBaHCcKHM 3aBOJOM 3JeK-
Tpoo6opynopanus. Mx uena cocraeiasier B cpefHem 9—12% ot uens
reHeparopa, HarpuMep Ha reHepatope EC-52-4 cd 6.0k wumeer raGapu-
TH 65X365X200 u ycraHOBJeH Haj reHepaTopoM. JTOT TreHepaTop
HMeeT MOLHOCTh 5 k8T npu 1500 o6/mun; v=230v. 310 He enuHCTBeH-
Hasi ycTaHoBKa crabGuiH3aluy HanpsiKeHHs JJIsi NepefBHXKHBIX CTaHIHH.
X3M3 shinyckaeT reHepatophl, coGpanuHeie mo cxeme lOgpnukoro, obec-
NeYyHBaloIeil MOCTOSIHCTBO HaNpSIKEHMsl, fJaxke MpH BKJIIOYEHHH H 10
809% MOTOPHBIX MOLIHOCTEH.

Crta6uaunzauua GannactHo#i 3arpyskoil. B psane cay-
uaes, KOrja uyHcJIo TNoTpe6GHTENell 37eKTPO3HEPrHH BecbMa OrpaHHueHo,
HanpHMep 2—4, a Taxkxke MOIQHOCTL, TMOTpebasieMast KaK[IblM H3 TMO-
TpeGuTesieli 3HEPTHH B mpolecce paGoThl MOCTOSTHHA, MOMKHO TOJIb30BATh-
ca GanaactHoll cxemoii perysupoBanusi o6oporoB. Ilpn Takoil cxeme
cTabuJH3anMH ¢ Bajla PeAVKTOpa MHl JIO/DKHLI CHHMaTbh Ha TreHeparop
MOCTOSIHHBIN KPYTAILMHH MOMEHT, T. e. NMPH JI060M CKOPOCTHOM Hamope

PY; o
NOTOKa& -—2‘— raje vUi — CKOpOCThb TOTOKa, KPYyTALUHH MOMEHT Ha BXojne
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Puc. 24. O6pasubl XapakTepHcTHK MY(DT CKOJbXKEHMs C
PEryJIATOPOM CKOPOCTH.
4— pPEryJIMpOBOUHAS XapaKTePHCTHKA IEHTPOGEIKHOrO perynsiropa;

6 —XxapakTepHCTHKa n—f(M) yCTaHOBKH ¢ MYQTOl CKONbXKEHHS H
PEryJsiTOpOM CKOpPOCTH.
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8 PEILYKTOp, HAYMHAS C pACUCTHON CKOPOCTH Up, AOJIKEH OLiTh 10-
CTOSIHIIBIM.

KpyTslinii MOMEHT pacTeT KBagpaTUYHO C VBeJHYEHHEM CKOPOCTH,
HaM ke HeoOXOIMMO MMeTb A-const, T. e. Ha TpPOce WJH Y TeHepaTopa
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Puc. 25. Cxema cTabununsauu 060poTOB
6aanacTHOH Harpyskoi.

JOMKHa 6T My(Ta TOCTOSHHOTO MOMEHTa, KOTopasi morna Gul cOpo-
CHTb AMiHii MoveHnt. Ee Jydiie uUMeTb MeXIy PENYKTOPOM H remepa-
TOPOM, TAK Kak B caydae MHororupasuunoii I'9C Takoe YCTPOHCTBO He
HaNO CTAaBUTL HA KAXKIOH THpAsHIE. g

BannactHas cxeva BKIOUEHWS] HATPY3KM naeTcss HaMu Ha puc. 29.

TJJABA ITIATA4

KOHCTPYKUMHU MUKPOI3C HA OJHWHOYHBLIX
r'MJAPABJIMYECKHX TYPBMHAX

13. OMUCAHUE 3HEPTETHYECKHX YCTAHOBOK

DTH YCTAHOBKH, ¢ OMHOH CTOPOHMI, HCIOJB3YIOTCSt AMSi TIPOBEPKH
H UCTILITaHUs] paGoYuX OPranoB THPJSTHAHBIX I'3C, a, ¢ npyroii croponl,
caMu sIBISOTCS ‘pa3noBHAHOCTIMH MHKPOI'DC, T. e. 9HeproycTalOBKaMH
MaJI0H MOLIHOCTH.

B Tex cayyasix, Korga HeoOXOAMMO HMETh CPaBHHTENLHO He6oan-
e MOLHOCTH — 10 200 87, MOXKHO HCNOJL30BATH YCTAHOBKH C ONH-
HOUHBIMH TONepeyHBIMH TYPOHHAMH, 33aKDETJIEHHbIMH Ha pame, Wil 06a-
TapeliHLiMH yCTaHOBKavi. Takue YCTaHOBKH MOXHO NpUMEHSTH 115
MHIHBHIYAJILHOTO OCBELlEHHS, MEJKOTO BOIOCHA0Ke s, THTAHUS Panuo-
IPHEMHHKOB, 3apSIKH AaKKyMYJATOPOB, & TaKie B TeOJIOTHYECKHX nap-
Tusix, OBUKE BHA ONHTHHX 06paslop nonoGusix MHKpoI'DC npencras-
JeH Ha puc. 20.

Batapeiinbe rHUNpopoTOpHHe ycTaHoBkH [lo Ha-
IL#X ONHITOB ¢ TONEpedHLIMH TYpOUHAMH B JIMTEPaType ONHCLIBATHCH
TsKea0BeCHble. YCTAHOBKH ¢ THAPOpPoTOpamu pnuamerpom 60 cu w 60-
Jee, UMeIOIHe DeAyKIUi0 0GOpOTOB Ha renepaTop i=60-+100. ToTepn
MOI[HOCTH Ha TAKHX peAykropax pnocruraiT 170—290% or mnonesuoil
MOLIHOCTH - UCIOJBL30BaHHOH NOTpeGuTeNeM.
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Puc. 26. HaGop onbiTHBIX 06pas3noB YCTAHOBOK Ha TONEpeu-
HBIX TYpOHHAX, 3aKPENJeHHBIX HA KECTKHX OCSX.

Mexny TeM, 3Has, 4TO CKOPOCTL BpAlLEHHsi POTOPOB OGPATHO MpO-
NOPIHOHANbHA UX [HAMETPY, a MOILIHOCTh NPSIMO NPONOPHHOHAIBbHE NHa-
MeTpy, H B TO Ke BDeMsl 3Hasl, YTO B NYGJHKYEMHX CXE€Max JHilb OfHA
TPeTbsl 4acTb MOJIE3HO HCNOJB3YETcs, d [Be TPETbHX NPONafgarT B pe-
ILYKTOpe, Mbl HAayYMJIMCh JeNaTh NPOCTBie TUAPOPOTOPbI MAJOro JHAMeT-
pa. B npakTuke aBTOpa ObN caydail, Koraa, yeesuuus B 2 pasa o0o-
POTHOCTL 32 cYeT YMeHbUIEHHs] JHAMeTPa TUAPOPOTOPA W ECTECTBEHAO
CHH3MB BIROe MOIIHOCTHL Ha BaJy THAPOPOTOPA, BCE Ke MOLIHOCTL Ha
Bajgy reHepaTopa yaanoch COXPaHMTb Oiarofiapsi YMeHLIIEHHIO TIOTepb
Ha penykumo. Ho ommnouHBle TMUAPOPOTOPH Majoro nuaMeTpa 3a cyeT
CBOMX MalhIX MOLHOCTedl OrPaHWYMBAIOTCS NPHMEHEHHEM B KauecTge
THAPOABUTATENEIl.

Cnapenhble poOTOpPBH HHKTO He TNPHMEHST 10 NPHUMHE CJ0MKHOCTH
H3BECTHHIX KOHCTPYKIMIH TaKMX YCTAHOBOK, XOTsl TPEJJOMKEHHS TaKHe
Oblni. ABTOp Tpefnaraer COeNHHATL B Garaped FHAPOPOTOPE MasbIX
nuaverpoB 5—20 cm. Kak HayanbHyio (OPMY TakOrO cOENMHEHHs pac-
CMOTPHM OaTapeio M3 NBYX PoTOpoB (puc. 27,8). I'mmpopoTopau Heo6-
XOOUMO TPUNABATH, KAK 3TO NOKA3aNH HCCAEIOBAHHS, TPOBe/eHHEe
4BTOPOM, TPOTHBOTIOJIOXKHOE TpallenHe 3a6ODHHKAMM IOPVE K JApPYrY,
K3dK 3TO TOKa3zaHo Ha puc. 27,a. MoLHOCTh KaXKIOr0 H3 TAKHX POTO-
poB, pafoTalUX B «TUAPABJAHYECKOM 3alleNVIeHHH», YBeJHYMBAeTCs Ha
45% 1o cpaBHeHHIO ¢ MOLIHOCTHIO OAHHOYHOrO poTtopa [JI. 4]. Baaumuo
YPaBHOBEIIUBAIOTCSl W GOKOBbie CHIIBl, BO3HMKAIOLU(ME HA BPALIAOIIUXCH
ruapopotopax. OcH TUAPOPOTOPOB CBSI3LIBAIOTCH WX TONBOIHEIMH BHI-
X0JaMu TpPU TOMOWKW THOKOTO Bana (NPH MAJBIX MOLIHOCTSX, Hanp-
Mep, OTPe3KOM Basia NMPHBOAA CIHIOMETPa, NPHMEHSIeMOro Ha TPY30BhiX
4BTOMaIUMHAX), a ¢ BepXHero BHBOAAZ OCH OZHOrO M3 TUAPOPOTOPOB
BpallleHre MepelaeTCsi Ha reHepaTOp HJH Ha PELYKTOD redepartopa.

He BBOasi B KOHCTPYKIMIO NOTOJIHMTENLHBIX JeTanell, BLUIOJHSEM
BEPTHKA/IbHBIE CHIIOBEIE 3JeMedTbl ONopHOHl pambi B Buge nedrekTo-
pOB — ycTpoiicTB, Hanpasasiomwux norok. Ilpoduns nedrekropa BriGpan
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Puc. 27. barapefinbie ycTa-
HOBKH.

@ — OCpeJHEHHRIE CPaBHHTEJb=
HBI€ MOII{HOCTH OT JeJILHOH Typ-
6HHBI TIDH pas3JIHYHOK THAPO-
CHJIOBO!! KOMIIOHOBKE foneped-
HBIX TYPOHH; 6 —4E€TBHIPEXTYp-
GuHHasi yCTaHOBKa; J— TypOH-
Ha; 2—ru6knl Baj; 3—rexe-
patop; 4—AedIeKTOop; 8—ABYX-
TypAMHHAsi yCTaHOBKa; [—

TypOHHa; 2— FHOKHH BaJl; 3—
renepatop; 4— wecTepHs npH-
Boja; 5— nepanekrop.
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Tod

TaKHM, 4TOOH, HeCKOJBKO MOJKAB NOTOK, obecneuHWTh ero npsMof BHI-
xon Ha 3a6opHHKA rHIpopoTopa. B cnyuae netiexktopa ¢ HaKJAOHHLIM
BLIXOJIOM NOTOKA Ha THAPOPOTOP MOIIHOCTh CHAPOPOTOPOB MOMET Haxke
3aMeTHO ynacThb

MoxXHO coelMHHTL Mex1y cobofi THOKMMH Banauwk HECKONBKO CIa-
PEHHBIX THAPOPOTOPHHIX YCTAHOBOK, OT 3TOI'O MOIHOCTb BO3pacTeT Tak-
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Prc. 28. Koncrpykuus Mukpol'2C Ha 0 fHHOUHBIX MOMepeyHbIX
TypOHHAX.
a—o%iuuit BH, yCTaHOBKH; 6 — reHepaTopHelll y3eJs; [—reHepaTop € pe-
JAYKTOpOM; 2— typOuna; 3— nedsektop; 4-—cHaoBas pama; §— wecTepHs
reHeparopa; 6—IUecTepHsl BaJjla poTopa; 7—BHJKAa Baja TypOHHBI; 8§ —
ONOpHBIA WAPHKONOAIUHIIHHK; 9—KPOHIITEAH KpenJells reHeparopa.

e B HECKONbKO pPa3. TexXHOJNOrHsi H3rOTOBJEHUS] THIAPOPOTOPOB He-
cnoxua. Jlaxke B OmbITHHIX oOpasuax Ha ero H3roToBJeHHe Tpebyercs
I5 mur, a cepuitnast TpynoeMkocTb 148 cex; nostoMy 6aTapesi W3 uyeThl-
pex ruapoporopoB obofillercs KpafiHe jewleBo.

JlaBaemylo 3mech KOHCTPYKIHIO MOMHO € YCeXOM HKCIOMNb30BaThb
B KadecTBe OaKeHHBIX YCTAHOBOK IPH MCNONB30OBAHHK MpeliaraeMbiX
VCTAHOBOK JJsl TIHTAHusI OakeHHLIX JaMmmnoueK (NoTrpe6HOCTE B TaKHX
YCTAHOBKAX onpenesisieTcs B 2,3 MJH. WT.).

O6opoThl reHepaTopa MOryT OHITH yBeJMYEHHl BIBOE, €CJMH MLl BHI-
MOJHHM €ero TNPHBOJ POTATHBHbIM. DTO OCYIIECTBHMO C IIPHMEHEHHEeM
6aTapefiibix cXeM THAPOPOTOPOB. JIJISl 3TOr0 HAa OCH OJHOIO M3 THAPO-
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POTOPOB 2KECTKO KpeiHTCsl KOpIyc reHepaTtopa, a BaJj reHeparopa IpH-
BOJHTCS Yepe3 THOKMH BaJj, H3OTHYTBI MOJYOKPYKHOCTBIO H NOJICOEH-
HEHHBIH K THAPOPOTOPY, HMEIOLIEMY TO XKe HalpaBJieHHe BPALIEHHS, YTO
H rmepBHii (0OHO MeHsileTcst Ha O6paTHOe ¢ NOBOPOTOM THOKOTO Baja).
Takum ofpasom monyunv JBOHHYIO CKODOCTb BpallleHHS TeHepaTopa.
GcTaercst TOSIBKO OCYIIECTBHTH BHIXOJ HANDSXKEHHS! K MOTPECHTENIO ye-
p€3 KOJIbLUEBOH BpallalomHiicss koJssekTop. PaccMoTpeHHoe coejHHEHHe
MUApOpoOTOpPOB B OapaTed Jaer
HOBble BO3MOXHOCTH B HCIOJb-
30BaHUM 3HEPTHH MaJblX peK.
Ha puc. 27,6 npuBopsitcst
JlaHHble M0 H3MEeHeHHI0 000pOTOB
# MOILHOCTH OfIHHOYHOH TypOH-
e (mpumsTHl 8a 100%) mo
CPaBHSHHIO € OTHOCHTEJbHbIMH
MOIHOCTSIMH M oboporaMH Ga-
TapeHHbIX YCTAHOBOK TI'HJPOpO-

TOPOB.
Koncrpyknuus yCTa-
HOBKH Ha XKEeCTKH X

OCSs1X HMeeT CHJIOBYyKO pamy
(puc. 28), B KoTOpO# KpemuTcs
Ha nojawmnuMkax typbuna. Pa-
Ma € HHXHell CTPOHB HMeeT
BBIJIBAXKHOH IUTBIPb jJi51 3aKper-
JIEHHsl B TPyHTe DeKH M ¢ BepX-
Hell CTODOHBI OTPOCTOK JJIsI 3a-
KpeIJIeHHst reHepaTtopa (Jyuyile
THXoxoauoro, o 1000 ob/murn).
Ban typ6uubl (npH JauaMerpe
15—18 cm u pnuwe 40—60 cm)
yepes OIHOCTYNEHYAThlil peIyK-
TOD NPHBOIHT 3TOT TEHEPATOp BO
Bpaiente. pdeKTUBHOCTD 1yc-
TaHOBKH NOBBILIAETCS TPH cHAG-
KeHHH ee Je(UIeKTOpPHBLIMH YCT-
poiicTBaMH, KOTODble ‘HampanJf-
0T MOTOK 107 HAHBBINOIHEHUIH-
MH yraaMH Ha0eraHHsi Ha BXOJ
Puc. 29. Bapuantsl pasMeryends ~TYDOHHHL 3akpenyieHMe TakHX
MHKPOI'3C Ha opuHOuHBIX TypGHHax  YCTAHOBOK Ha DpeKax MNpPelCTaB-
B pycsie pekH. JeHo Ha pHc. 29. CrassArcst OHH
B 33BYCHMOCTH OT TJYyGHHBI TO-
TOKAa B BEPTHKAJbHOM HJH ‘Ha-
KJIOHHOM TIOJIOKeHHH. DTH YCTAHOBKH JIETKO TIEPEHOCSITCS M TPOCTO 3a-
KPEIJISIIOTCSl B BOLHOM TOTOKe. MIX Typ6HuBl HMeroT 0ObluHO IBe CeKIUHH,
pasBepHyThie onna ot apyroit Ha 90° TIeHepatop B 9TO# ycTaHOBKe
BQIO3alHIIEHHB ¥ ycraHosjeH Hajg Bojpoi. CoenuHenue renepaTtcpa
C OCbl0 TYPOMHBI MOXKHO OCYILECTBHThL M C MHOMOIIBK NPHBOIHOTO
peMHs.

B ciyuae IllecTepeHYaToOro COEAWHEHHS] BeAyliasl LIecTepHsS COeMIH-
HeHa € OCbI0 POTOpa NOBOIKOBOi BHIKOM, BCTaBNsIEMOH B OTBEPCTHS
CTEHKH IUeCTeDHH, BHIMOJHsEeMble Aast obnerdenus. [ uaverp oTBepcTHit
3HauxTeabHO OOJLlIE, YEeM IHAMETD MNaJblleB MOBOJIKA, 4TO TO3BOJISIET
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YCTAaHOBHTb OCb TeHepaTopa ¢ HEKOTOPbIM OTKJOHEHHeM OT OcH TypGH-
Hbl, YeM 06JIeryaeTcsl MOHTaX.

Huke npuBomsiTcsi mprMephl BO3MOXKHOTO HCIOJL3OBAHHsT PeKOMeH-
ayeMblx Hamu MHKpoI'DC, ycTpOeHHBIX Ha OTAENbHBIX NONMEpPeYHbIX TYp-
6uHax.

14. TIPUMEPHI HCNIOJIb30OBAHUSI MHKPOTI3C

Mexanuam Muranus 6akesHoB. Ha peunnix myrsix ycra-
paBauBaloTcst 6akensl. IloTpe6GHocTh B HMX BecbMa 3HauuresbHa. OHH
nuratworcst ot Oarapeit. Ho 6arapen ne pemern. Ha GakeHax mnpHve-
Hsietcst murawpomuii  ceet (0,5 cex —ropeHne, 2--3 cex — mepephiB).
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Puc. 30. YeTpoiicTBO MexaHH3Ma MHraHHs 6akeHa
C HCIIOJIb30BaHHEM ragpoportopa.
a—coesunenne Gatapefiki GakeHa ¢ MMIPOPOTOPOM; 6 —EBHA HA PeryJHPYeMyio Liedb
B 3aGOpHHKE; I—THAPOPOTOP; 2—3eCTKas OCb THIPOPOTOPA; §— pa3MBIKAROLHE
KOHT2KT; 4 H 5 —HeNOBHXHAaA H NOABHAKHAR YaCTH ILHTKA 3a6OpHHKA; 6 — CTAXKHON
BHHT.

2|
N

Brxitouente nMpoM3BOAHTCS 9/€KTPOMATHHTHBIM peJie, TaKxKe norpe6Jsio-
WM TOK Garapeii. [lpennaraeMblii HaMM VeXaWH3M HMCKTIOYAaeT mpHMe-
HeHkKe pernie H JaeT 5KOHOMHIO GaTapeil. B Hem Bcero werbipe peranm
(puc. 30). Mexannsv ofecneynBaeT IIHPOKOe nporpaMMHupoBanue. Pac-
CHUHMTaH OH Ha ckopocTH TeuenHs 0,4—1,0 m/cex.

‘Mexannam muranust GakeHoB (pHc. 30) COSTOMT M3 OCH ¢ BBIEMKOR
sl pepeiBaTellst, DAMKH THADPOPOTOpPA, rHAPOPOTOpa & M  IMHTKA,
PETYJIHDYIOLIErO Lie/b,

CKOpE)CTb BpallleHHst THOPOpoTOpa ompejensietcss ¢opMysoit  (4),
B KOTOPOH KO3(QHLKEHT cKOPOCTH BpaileHHst MPH MaJofi Harpyske G-
30k K Cn=0,3.

HanGonee yno6eH nns pa6otsl THAPOPOTOP  JHAMETPOM  OKOJIO
10 cm; mnst TOro uTOGE NOHM3HTL CKOPOCTH BPAIIEHUS, HEOGXOIHMO
TIpPONYCTHTL TI0TOK TIO THAPOPOTOPY Hepe3 PEeryJNHPYeMYIO Iiedb B 3a-
GopHEKe, pacmoJIOKeHHYI0 N0 Beell BBICOTe ruapoporopa (puc. 30).
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Lilenn paccunTeiBaetrcs no ¢opmy.Je

1 v-k
nc=_T—=Cn—_ »

cne T — cymmapHoe BpeMs npobiiecka M 3aTyxanus (cex), T =1, -+ L3
2
k — OTHOCHTEJIbHAS BeJIHUMHA IeJH, B = ) » 3hech b — wMpHHa

ean, M.
IMoacTannseM LMQPOBLIE [@HHLIE A UALIHX CJyYaes, HMeeM:

E 0,
=03~

0 g T i e

alg
pE

npu v, = 0,4 £=0,332; b, =17 cxm;
v,=1 k=0,133; b,=0,7 cn.

DNeKTPOruIpOpOTOpPHAN nepeHocHasa 3a6opTHad
ycTaHnoBKa. Ha puGOJOBHEIX MOTOpPHHIX Oapkacax, Ha Oapxax BO
BpeMsl HX X0ja, KarepaX, MOTOPHBIX JIOfIKaX H NPOYHX CAMOXOJHBIX H
HEeCAaMOXOHBIX CYAaX BO BpeMsl HX TepeXO0B YacTO BO3HHKAéT HeoO-
XOAHMOCTh HMMETH [lelieBble, NMPOCTHE B 3KCIIyaTalHd YCTAHOBKH [JIA
OCBEILEHHSI H 3apAAKH aKKYMYJATODHLIX ycraHosok (puc. 32), xorophie
MOXKIIO YNOTpeGJNATE M 1A NHTAHH§ pajHoannaparypel

INpusonum Ha pHc. 31 ycTaHOBKY, cOCTOANIYIO H3 rewepatopa /,
ru6koro Basa 2. I'mapoporop mmeerT pBe npodHIHPOBaHHBIE obeuail-
KH 5, CKpeIUieHHBle CBapKoOii: BBepXy — BBapkoil rubkoro Bana 2, B Ce-
penHHe — BBApKOH CTEPIKHA 6 M B HUXXHeH uacTH — BBApKO§l Kosbla 7.
B xosbue 7 3aKpenJied yNOpHHI NMOALIMMHHK 9, KOTOPBIH NMPELOXPaHAIOT
Ot BBIMafileHusi KOHTPOBKOH I0 uepes orBepcTHs Kojbla 7. B nopwmm-
HMKe BpallaeTcs Tak»ke OTPe30K THOKOro Bana 2, 3aKaWYHBANOLLHACH
yTosienneM, GbHUKCHPYIOIIHM Bas B OCeBOM HanpaplieHHH. BTOPEIM KOH-
[OM, TaKXe HMeIoleM OnopHyw natky {1, THOKHH Ban (HKCHpYETCs
KOHTPOBKOH K oCoiiMe 7, mpHBapeHHOH K oOTekaemoMmy rpysy I8. Ilpu
JIBHKEHUH B BOJie THAPOPOTOp NepenaeT cBoe BpailjeHHe Ha TeHepaTop.
Himxnuil ero kouer, cBo0ONHO Bpawaercs B NOAIIHNHEKE Y.

TMop peiicTBHeM JI0GOBOrO CONPOTHBJIEHHST THAPOPOTOpPa M rpysa
JMHHSL OTKNOHAETCs K kopMe Ha yroa B (puc. 32). Ilo oneITHEIM Hccoe-
JIOBAaHHSIM BEISICHEHO, YTO THAPOPOTOPH COXPAaHAIOT CBOH XapakTepHCTH-
ki 0o f=40°. 310 obbsicHsieTCH HEPA3pHIBHOCTHIO CTPYH H KOCHIM HaTe-
KaHHeM TMOTOKa, YBEJMYHBAIOUIMM KpyTAmHil MomeHt. OnHako TakHe
yrIiBl HeyNoOHBl B 3KCIUIYATALHH, W Jyylle X OrpaHHuuBaTh P=35—25°

Okosno Gopta CROpOCTb NMOTOKA PE3KO CHH2KAaeTcH; 3Has 3TO, MH
HCIOJIb30Banu GOKOBYIO TONBEMHYIO CHIY THApopoTopa, uTofH OTTH-
HYThb 'YCTAHOBKY OT GopTa. ¥rosm OTTAXKKM OT GopTa ¢ H YroJ OTKJIOHe-
HUSL K KOopMe [} BBIUHCIMOTCA:

P
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Puc, 31, TaapopoToprast mepeHocHas yCTAHOBKA AJs OCBEIEHHS HA X0y 6apx, KaTepos

H pIGOJIOBELKHX GAPKACOP,

8—rpy3uao; 9— NOAWUNHHK;

— YKo,

13

; 6 —CcTepxeHb; 7 —THIb33;
12—T0K00TBOL;

10— KOHTDPOBOYHAS] MPOBOJAOKA; /1 — BKJa Ak

! —reHepaTop; 2 —ruikull BaJ; & —HaKOHEHNIHK, 4 — INJIHHT, 5— 05edaika
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rae P — soGoBoe conporusienue, onpegesseMoe no gopmyde (5), xl;
P, — cymmaproe noGoBoe compoTHBJieHHe, ONpefelseMoe o dop-
mydte (5) myoc conpoTHBJienue rpysa 2, ki
G — Bec rpysa, K.

HUrofbl cpenaTh MONBecKy TMIPOPOTOPA DEryNHpYeMol, 3a mepen-
HO CKOGYy Tpy3a 2 KpenaTr NONTATHBAIOIME IUHYD &, HATAKKOH KOTO-
POro M OCYWIECTBJISIETCS H3MEHEHHE YIJIa HAKJOHA PHAPOPOTOPHOH JIH-
Huu. Ha s1oM mmype Ha paccrosHuu 1—1,5 & oT rpyza 2 noxpeLiH-
BasTC9 OTTArHBamWlee rpyauio 4 (puc. 32).

Puc. 32, Cxema pacriosioxeHus 3a60pTHHIX YCTAHOBOK.

1 —regreparop; 2—rpy3uo; 83— TypouHa, 4— OTTArHBAIO
H B 3 ll€e rpysnno; 5—muars
LHYP; 6 —Koprnyc 6ap:KH UM CcyaHa. v ¢

{Ipumepbl payuoRaIbHO20 NPOCKTUPOBAHILA U UCHOAL30BANUS 2UdPO-
poroprbix 3a60pTHeLs ycTarosok. CKOPOCTH MOTOPHBIX H GYKCHPHEIX
NJIABCPENCTB, O KOTOPHIX MIeT peub (a TaKmKe MOTOPHHIX JIOHOK), Ghl-
BaioT oT 2 no 6 mfcex (4—12 yanos). Benuuuna ocapgxu nepequ-'c.'leﬂ-
HBIX cynos ot 0,5 10 4 m ITo onpenessier mpenesbHY0 IJMHY TaKHX
ycraHosox. PasCepem npa mauGosee xapakTepHEIX TIpUMepa. y

I-i npusmep. Jlna mopckux Gapix, Hanpumep, XapakKTepHLI CKO-
pocta 2—3 mfcex u pas peunwix 1,5—2 mjcex, ocanka mo 4 m. yKena-
56

TepHO NeJaTh YCTAHOBKH MOX IpHEMJeMHBe FeHepaToph (HauGonee TH-
xoxofHble renepatophli a0 100 sr uMelor  060pOTH nopsaxa
300—600 o6/mus AN HENOCPEICTBEHHOTO MPHBOAA 0€3 NpUMEHEHH: Ka-
koit-mi6o pepykuud. OpHeHTHPYACE HA HHX, ONpPEne]dM THAMETpP THAPO-
pOTOpHO!H NHHKK H3 dopmMyssl (4):

v
n==Cxq 'B_c (4)

Tpunsie v =2 m/cex u Cp = 0,25, umeem:

0,25.2 :
=+ip 0,05 m.
D=5 cm (anst renepatopa n, = 600 06 [mur).
OnpenesiM MOWHOCTh POTOPA, €CJH B3ATb €ro miauny L =4 n,
pABHYIO BeJHUHHE OCamkH Oap:
N =0,1Fv® (nas Typ6uusl ¢ dopMoi Jonactei, npepioxennold Bo-
POHHSIBIMA);
N =0,1-0,05-4.-8 = 0,16 x6m, 1. e. 160 8m. IToro Bno.He [OCTATOUHO
I8 nuTaHusa Tpex Jammouek no 50 ém.
2 npumep. Ha pebosoBuix 6Gapkacax ocafika mopsinka 0,5 .
CxopocTtb 3—4 mjcex.
Ecau ucnonb3oBaTb TOT ke resepatop ¢ 600 06/mun, To npu CKO-
poct 3 m[cex
0,25-3__
D=——=0.075 »

N =0,1.0,075-0,5-27 =< 0,1 rem.

100 sr BmoOJiHe HOCTATOYHO, YTOOL MHTATH PANHOCTAHIMIO H YHTATH
raseThl.

B o6oux npuMepax Mbl MOIJIH Obl CHH3HTBL AHAMETP THAPOPOTOPOB
H, YBeJHYHB COOTBETCTBEHHO HX JUIHHY, $aKTHUECKH He NPOHrpasnn Gl
B MOLIHOCTH NpH pabore Ha renepaTopax ¢ ofopotamu 1000 ob/mun.

H3aMmepuTtelds ckopocTeil TeueHus pexu [Ham pabo-
Thi €O CBOOOIHONOTOYHBIMH YCTaHOBKAaMH Heo6XoguMMO yMeTb ompezne-
JATH CKOPOCTH TedeHusi B MecTe ycTaHoBkH. Oco6enno sTo HeoGxoaumo
npu nocranoBkax rupafiaHeix DC. CaM runpopoTop MOMKET CJYMKHTh
OYeHb XOpOUIMM H HOBOJBHO TOYHBIM HHCTPYMEHTOM  IJIsi M3MEpPEHHR
CKOpOCTH TedeHHs. B 3ToM cilyyae OT rugpopoTopa OTCOEIHHSIOT TeHe-
paTop ® peZyKTOpHHE YCTpoiicTBa, ofecrneunBasi emy csoGonnoe Bpaile-
uMe B MOAIIMNHHKAX. Jlanee BHIGMPAIOT BOAHYIO MOBEPXHOCTH C HYJIEBOM
CKOPOCTBIO M Ha OmnpeneieHHOH MepHoH 6ase I, manpumep =35 #, mpo-
BONAT THAPOPOTOP, HAKPYyYHBAsi HUTb HA BEPXHHH KOHelU OCH, BHIXOAf-
wui 13 BOABL. IT0J0KHM, 4TO Ha 3Toi 6a3e rumpopoTop caenan 23 ofo-
pora. CnepoBaTenshHo, Ha 1 m mpotinedHoii 6aswl NPUXOAMIOCH

23
m=T=7% =4,6 obopoTa.

Ilasee, ecld MBI 3TOT pPOTOpP ONYCTHM B NOTOK M OyaeM ero zmep-
xarb, NoJyuuM ofpaTHoe sBJleHHe: «Gasa» GymeT ABMraThCsl OTHOCH-
TeJbHO 3aKPEIJIEHHOro B OJHOM CTBOpEe Bpallaiollerocs THAPOPOTODA.
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Ecau
== r.ln% ]:‘)e}IﬂquemeHHomy CHTHaNly TyCTHM DUAPOPOTOP H CEKyHIOMEp
p KYTOK BpeMens B 20 cex Ha ock HamoTaercst 102 BHTKa HH-

Td, TO CKOPOCTE BpAIUEHHS POTOPA COCTABHT n='%2*=5,1 o6/cex.
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Puc. 33. YcTanoBka 115l 3aMepa cKOPOCTH TeyeHws..

a—yCTpoHCTB_o YCTAHOBKH; ]—ONOPHH{- KPOHWTEHH: 2— Typ6HHA:
d—reHepaTop; 4—IUTaura; 5§ — BHHT: 9— NATA ONopHas; /10— na.neu:
6 —OGLLHI BHJ YCTAaHOBKH. -

Ecau Gbi ckopocTh Teuehnst Gewia Gbl 1 Mmfcex, T0 €fi COOTBETCTBO-
pasia GBI CKOPOCTb BpalleHHsl THAPOPOTOPA 4,6 ob/cex. Takum obpasoy,
neHcTBHTEIBHAS CKOPOCTh

= —=_—==1,11 mfcex.

Ho nnis ynpouenusi 3amepoB (e3 HeOOXOZHMOCTH MOMNB30BAHHA CEKyi-
HOMEPOM H moxpcueToM OGOPOTOB 3@KPYYEHHOH HHTH HMEET CMbICJ H3ro-
TOBMTB OMHMCAHHBIH HHKE TPHOOD.

CesizpBalouieil uactblo nprbopa (puc. 33) siBJsETCS IepKaBKa 1,
Ha KOTOpOH KpemsiTcsl BCe OCHOBHbiE €ro 4acTH: THIPOPOTOD 2, BojO-
HeNpPOHHLAeMBEIH MHKpOreHepaTop (nepenenannsiii H3 50-komeeyHoro Mo-
TOPYMKA, KYIJEHHOro B Marasspe «Jlerckufi mup») # GamGykoBoro
mecta 4 (BHINONHEHHOTO M3 JbiKHON MankH). I1pH BBHITACKHBAHHH ITH)-
Ta 5 mecT MoxerT GbITb CHSIT M HCHONB30BAThCS KaK NaJjika mpH XOonib-
6e. Ot reHepaTopa (naTuuka) HIET IBYXXHMbHBII IPOBOL 6, XOTOpHIH
IUTHIPEBBIM PazbeMOM 7 coeluHeH C MH/IHAMIEPMETPOM 8, moxasanusl
gotoporo (IIM-70, TOCT 1845-42, wkana Ha 5 ma) TpOTapHPOBaHHI
0 CKOPOCTH TEYEHHsI KOHTPOJBHOH KpebyaTKoi. XapakTepHo TO, YTO
eCH KpHUILYATKA NaeT  CKOPOCTh 2 06/cex MpH  CKOPOCTH — TEUEHHS
1 m/cex, TO THIPOPOTOP MpHEMJIEMBIX TIapaMeTpOB AaeT ~10,5 ob/cex
mpu Toil e cKOpoCTH TeweHusl. [lo3TOMY MeXjly THIPOPOTOPOM M nat-
YHKOM Her MOTPeCHOCTH 1enath PEeNyKTOPHbIE YCTPOHCTBA. VYaen nep-
JABKH MMeeT radapuiul (c r4apopoTonoM H HATYHKOM) 30X60X125 mn
H JIerKO Pa3MellaeTcs B KapMaHe.

OueHouHbI pacyeT GbICTPOXOZHOCTH POTOPA BeLETCS CJENYIOLIHM
o6pa3zoM- nanpumep, px v=1 stfcex

c. 2 =281 1666 00
ne ) 0.03 ,66 o6/cek.
(uto cocrapasetr 640 o6/ mut).

OGLIYHO THAPOPOTOPb! 33KPEMJSIoTCsl Ha ABYX ONOPHBIX MOILIHO-
HHKaX, a 3aTeM yepe3 mepexonHble My(Thl COWIEHSIOTCH C reHepaTopoM.
Takoe 3akpensieHHe ynopoxuino GHl TipHGOp, a riaBHoe, MOHK3HIO Obl
ero TounocTb, JlMsi Pe3KOro yMeHBUIEHHS pannyca TPEHHsT CKOJIbIKEHHS
(0T yero ocoBeHHO 3ABHCHT BeJMYMHA MOMEHTA TDEHHS NMDH MasbiX Ha-
IPy3Kax), a TakiKe COKPALIEHHs YMCJIA ONOPHBIX MONIMIHINHKOB HHIKHSISA
mafi6a HaneTa Ha TOHKHI IUTHIPh 9, a BepXHsAs waiba HenocpeACTBCHHO
BXOIMT B NOBOJKOBYIO BHJKY 3JeKrpopaTurka [0.

Ipu 3amepe KpPBLILYATKOM, OTKIOHEHHON OT BEKTOpa CKOPOCTH HA
15°, yKe NOSIBASIOTCS HENOMYCTHMBIE PACXOMKIEHHS B NOKA3AHHAX Mpy-
Gopa. B To Ke BpeMs MpH MOBOPOTE IIeCTa Mpensaracmoro npubopa
naxe na 120° B mobGyio CTOpPOHY OT BEKTOPA CKODOCTH, HHKaKHX H3Me-
HEeHMii B €ro moKasaHusx e Habmonaercst. CTOMMOCTh KPLUIBYATKH BBI-
nycka 1957 r.—215,0 py6. CTOMMOCTH THAPOPOTOPHOTO H3MepHTess
B yCJIOBHSIX MEJKOCEPHHHOTO MPOH3BOLCTBA COCTABJSIET 6 p. 46 x. Ilpn-
Gop cnabxken GamOykoBbiM Ilectom (muameTpoM 24; {=1400), BecHT
1300 2. Vismeputene H3oGpaxen Ha puc. 33,6,
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