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OCOBEHHOCTHU PABOYEI'O ITPOLECCA U CTPYKTYPBI IOTOKA B MEKJIOITACTHBIX
KAHAJIAX PABOYEI'O KOJIECA M B IPYTUX SJIEMEHTAX ITIPOTOYHOM YACTH
PAIMAJIBHO-OCEBBIX TN/IPOTYPGEHUH HA HAIIOPBI 400-600 M

Po6ora npucBsueHa BCeOIYHOMY KOMITIEKCHOMY IOCTIIKEHHIO CTPYKTYPH IIOTOKY B IIPOTOYHIi YaCTHHI, BKIIOYAI0YH MDKJIONATEBI KaHAIH POO0YOro
Kosieca 1 mijBiAHI opraHu TiApoTypOiHk Ha Hamopud 500 m. IToka3aHo, 110 BHHHUKHEHHS JPiOHO, CEPEAHBbO i BEIMKOMACIITAOHOI 3aBMXPEHOCTI
nebopMye MOTIK B KaHauax TIiApOTYpOiHM, BHKIMKAIOYM INIJABHINCHI BTpaTH eHeprii. [IpONOHYeTbCS CydacHHH METOJ eKCIePUMEHTAIbHOI0
JIOCHI/KEHHS PyXy PIIMHM B MDKJIONATEBMX KaHajaX poOOYOro Kojeca HUISXOM BH3HAUCHHS PO3MOJLTY THCKY IO MOBEPXHSAX JomaTeid poOodoro
KoJieca, 1110 00epraroThest. Ha 0CHOBI rIIMOOKOro aHalizy CTpyKTypH IOTOKY [MOKa3aHi HEJOJIIKH MPOTOYHMX YaCTHH riapoTypbin Ha Harmopu 400, 500 i
600 m.

KurrouoBi ciioBa: rinpotyp6ina, poboue Koiieco, criipajibHa KaMepa, HalpsIMHHI arapar, BTpaTd eHeprii, TypOyJeHTHICTb.

PaGoTa mocBsIeHa BCECTOPOHHEMY KOMIUICKCHOMY HCCICHOBAHUIO CTPYKTYPBl IOTOKAa B IPOTOYHOI 4YacTd, BKIIOYAs MEKJIONACTHBIC KaHAJBI
pabouero kojeca ¥ MOABOMAIIME OpraHbl THAPOTYPOHHBI Ha Hamopsl 500 M. [Toka3zaHO, YTO BO3HHKHOBEHHE MEJKO, CPEAHE U KPYIMHOMACUITAOHOI
3aBHXPEHHOCTH Je(GOpMHUPYET IOTOK B KaHajlaX THAPOTYpOMHBI, BBI3bIBAas IOBBILICHHBIC [TOTEPU IHEPTHH. llpennaraercs COBPEMEHHBIH METOX
9KCIIEPUMEHTAIBFHOTO HCCIEOBAHMS ABIKCHHS JKHIKOCTH B MEKJIONACTHBIX KaHajlaXx pabodyero komeca IyTeM OIpENENICHHS pacHpeaeeHus
JIaBJICHUS 110 TIOBEPXHOCTAM BpaINAONMXCs JionacTell pabodero koieca. Ha ocHoBe riyGokoro aHaimsa CTPyKTYphl MTOTOKA MOKa3aHbl HEAOCTATKH
HPOTOUYHBIX yacTel ruaApoTypOuH Ha Haropsl 400, 500 1 600 M.

KiroueBble ciioBa: rupoTypOrHa, pabouee Koneco, ClupalbHas KaMepa, HalpaBIIIOLIHIiI alnapar, oTepH SHEPTUHU, TypOyIeHTHOCTb.

The work is devoted to the comprehensive study of the flow structure in the flow space, including channels of the runners and turbine inlet at a heads
of 500 m. Occurrence of small, medium and large-scale vortex deforms the turbine flow channels, causing increased energy loss it is shown. A modern
method of experimental study of fluid motion in the runners channels by determining the pressure distribution over the surfaces of the rotating runners

blades. Based on deep analysis of structure of stream the lacks of flow space of hydroturbines on heads 400, 500 and 600 m are shown.
Keywords: turbine, runner, spiral case, guide vanes, loss of energy, turbulence.

BBenenue. lllupoxoe mnpuMeHEHHE COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJOTWI TO3BOJMIO PEUIMTh DAL
THIPOAMHAMHMYECKUX 3a]ad W TOJNYy4UTh  00pasilbl
NPOTOYHBIX 4YacTed W pabounmx Koiec THAPOTYPOHH,
KOHKYPEHTOCIIOCOOHBIX Ha BHeENIHeM pbiHKe. Hapsimy c
¢u3MyeckuM  MOJeNHMpOBaHUWEM pabodyero Tmpolecca
pacyeTHOe MOJAEIHMPOBAHUE CTAJO OCHOBHBIM METO/IOM
pa3paboTku HOBOro o0OopymoBaHus. B dyacTtHOCTH,
ONpeNeNieHne YCUIUA M MOMEHTOB, [EWCTBYIOIIMX Ha
oO0TekaeMble TIOTOKOM KOJIOHHBI ~ CTaTopa, JIONAaTKU
HAIIPaBJISIIOILETO arapara, JornacTu pabodyero xosieca Ha
Pa3IMYHBIX pPEeXUMax paOdOThl TUIPOTYPOUHBI — JAaHHBIC
HEoOXOoAMMBIE Ul pacdera OJTUX OJJIEMEHTOB Ha
IPOYHOCTh 00J€e TOYHO M C MEHBIIUMH 3aTpaTaMu B
HACTOsIIIIee BPEMsi BMECTO HKCIIEPUMEHTA OINpPEIeISFOTCS
pacdeTHbIM MeToI0oM Ha DBM.

Uro KkacaeTcsi  TrapaHTUPOBAaHHOW  BEITMYMHEI
ko3 duimeHTa  TOJNE3HOTO  JICHCTBUS ~ MOJIEIBHOM
THIPOTYPOMHBI, pacyeTHbIE COBPEMEHHbIE METObI Ial0T
norpemHocTh 1-3 %, B TO BpeMs Kak C IIOMOIIBIO

¢duzryecKoro JKCIepUMEHTa Ha COBPEMEHHBIX
MOJICTIBHBIX ~ OJIOKaxX TMOTPEeImIHOCTh HE  IPEBBINIACT
0,1-0,2 %.

ITprunnbI MOTPELIHOCTEN u HaIlpaBJICHUs
COBEPIICHCTBOBAHHS METO/IOB MaTeMaTH4ecKoro
MOZENUPOBaHUS  MOTOKa M pabodero  mpomecca
TUAPOTYPOHH paccMOTpeHbI B padotax [1-7].

Hacrosimast ~ craThst  SIBISIETCSl  NPOAOJIKEHUEM
paccMOTpeHUs] OCOOCHHOCTEH CTPYKTYpbl TIOTOKa H
paboyero rmpormecca THUAPOTYPOHMH, H3JIOKEHHBIX B
paborax [2, 3].

1. CTpykTypa NMOTOKA, dpopmupyemas

CHI/IpaJII)HOﬁ KaMepoii H JIpyrumMmm mnoaABOAAAIIMMMU

opraHamu BBICOKOHATIOPHOM THAPOTYPOMHBI.
TypOyneHTHBIII MOTOK XapaKkTepu3yercs, Kak H3BECTHO,
CIEIYIOIIMMHU HEMPEPHIBHO MPOUCXOAALITUMHI OCHOBHBIMU
IpolieccaMy: reHepanyeil 1 JTuccumnanyeil 3aBUXpeHHOCTH
(TYypOyJeHTHOCTH), KOHBEKTHUBHBIM U JHU(P(HY3UOHHBIM
MIEpEeHOCOM  MacChl, HMIIyJIbca, MOMEHTa HMIIylbca
(3aBUXpEHHOCTH) M DHEPIHHU; KacKaJIHBIM JpOOIIeHHEM
BHUXpEH, 150, nedopmanuei, KOpPEISLMOHHBIMU
nporeccamMy U Jp.

K uncny Manonsy4eHHBIX, HO BaXKHBIX IIPOLIECCOB B
TypOyJIEHTHOM ITOTOKE OTHOCUTCS TaKKe TpaHC(hOopMaLus
SHEpPTUU HMITyJIbCa B DHEPIrUI0 MOMEHTAa HMIylbca B
mpoluecce  reHepauuu  Buxped W auddy3noHHOM
nepeHoce, M HAoOOpPOT — TpaHc(opMalLMsi DHEPIUH
MOMEHTa MMITYJIbCa B SHEPIHIO UMITYJIbCa. DTH BOIPOCHI
noApoOHO ObUTM paccMoTpeHsl B pabore [1]. Otmernm,
OTHAKO, YTO B COBPEMEHHBIX METOJaX pacuera
TypOyJEHTHBIX TIOTOKOB HE HCIOJB3YIOTCS YpaBHEHHs
BBITEKArONME U3 (PyHJaMEHTAIBHOIO 3aKOHa COXPaHEHUS
MOMEHTa HUMITyJibca (MOMEHTa KOJIMYECTBA JBIIKCHUS),
4yro, Kak OTMe4aercs B pabore [1] sBisercs
CYIIECTBEHHBIM  HEIOCTaTKOM  HE  IO3BOJIAIOUIUM
MOBBICUTH TOYHOCTh MAaTEMaTHYECKOTO MOJETHPOBAHUS
MIOTOKA.

K 4ucny OCHOBHBIX MapaMeTpoB TYpOYJIEHTHOCTH
OTHOCSTCS, KaK U3BECTHO, MacIITad, MHTEHCUBHOCTh WIIU
CTENeHb TYpPOYJIEHTHOCTH, KO3((UIMEHT KOppesiuH,
Y4aCTOTHO-aMIUIUTY/IHAS XapaKTePUCTUKA TYpOYJIEHTHOIrO
IIOTOKA U Jp.

Ha  puc. 1 [IPEICTaBIICHbL YHUBEpCaJIbHbIN
ruApoTYpOMHHBI cTeHa  kadeapsl «['mapaBnuyeckue
ManmMHel» HallmoHanbHOr0 TEXHHUECKOrO0 YHHBEPCHUTETA
«XapbKOBCKUHN MOJUTEXHUYECKUH HHCTUTYT», KOTOPBIHA
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TIO3BOJISIET IIPOBOAVUTH OOnBIION KOMILIEKC
UCCIIEIOBATENILCKUX padoT, BKITIOYAs CIIEAYIOLIHe:

1. DHepreTryeckue, KaBUTAIIMOHHBIE U SPO3UOHHBIE
HUCIIbITAHUS.

2. UccnenoBanue mapaMeTpoB HECTAI[MOHAPHOCTH
noToka (IyNbcalyii CKOPOCTEeH W AABJICHUI) C TIOMOILBIO
TEH30METPUYECKHUX TATYUKOB U TEPMOAHEMOMETPOB.

3. MIBmepeHust CKOpOCTEe U JaBJICHUN C MOMOIIBIO
IIapOBBIX 30HIOB. [Ipuuem, mpu 3amepe IOTOKa Iepen
pabouuM KOJIECOM INAPOBBIA 30HJ MMEET BO3MOXKHOCTH
MepeMenaThCss HE TOJIBKO IO BBICOTE, HO U B OKPY)KHOM
HAIIPaBJICHUM, OOpeAensas CTIPYKTypy IIOTOKa  Ha
LMJIMHAPUYECKOI MOBEPXHOCTH BXOJIa B pabouee KoJeco.

o—

BUTICK BO3AYI B CHCTEMN

4. I3mepeHne  pacrlpeieNieHus  JaBJIeHUS  Ha
BpalIAIOIIMXCs JlonmacTsx pabodyero komeca B S56-TH
TOYKaX C IIOMOIIbIO CIICI[HAJIBLHO CIPOCKTHPOBAHHOTO
YCTPOWCTBa 3amMepa paclpelesieHus] JaBlIeHUS] BBICOKON
TOYHOCTH, HCKJIIOYaoNias HeoOXOIUMOCTh Yydera CHIl
HHEPIMM BO BPALIAIOIIUXCA TPYOKax IMepenaroImx
JIABJICHUE MTOCPEICTBOM BO3AYLIHOM CpeJibl.

5. Omnpenenenne 0ceBOro yCUiusl NEUCTBYIOIIETO Ha
pabouee Koeco u ap.

Ha puc. 2 u puc. 3 npeacTaBieHbl CXeMbl YCTaHOBKH
30HAOB B MCPHBIX CCUCHHUAX MOACIN FI/IJIpOTyp6I/IHI)I
PO 400—PO 500.
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Puc. 2 — Cxema YCTAaHOBKH 30HA0B B MEPHBIX CEUYCHUAX MOﬂeHLHOﬁ FI/I}I[pOTyp6I/IHBI

BblicOoKOHAIOpHbIE pauaibHO-0CEBbIE THIPOTYPOHHEI
IIPOTSKEHHBIMU

XapaKTePUYIOTCS Y3KUMU u

MCXKIIONIACTHBIMH, a TAaKXC IIOABOIAJAIIMMH KaHaJlaMU. B
OTHUX KaHaJlaxX IIPOABJIACTCA CHIIBHOC B3aPIMO)1€ﬁCTBHe
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MEXIy MPUCTCHOYHBIMH 30HAMHM U SIPOM IOTOKa,
CIOCOOCTBYIOIEE  IMOSABJICHUIO  KPYHMHOMAacCIITaOHBIX
BHUXPEBBIX CTPYKTYp u (101811175 BEIHYUH
IPaBUTALMOHHBIX  IOJIEH  CKOPOCTM U JABJICHUA,
BBI3BIBAIOIIHX «TPAAUEHTHYIO TYpOYJIEHTHOCTBY.
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Puc. 3 — Cxema ycTaHOBKHU 30HIOB B MEPHBIX CEUEHUIX
MOJZIEBHOM THAPOTYPOUHBI

CHOXHOCTP M XapakTepHble  OCOOCHHOCTH
CTPYKTYphI TOTOKAa B MPOTOYHBIX YacTSAX THUAPOTYpOMH
HU3KOH OBICTPOXOJHOCTH TPHBOJUT K TOMY, YTO HE
yoaercst  OOLICPUHATBIMHU ~ METOAaMH  pacuera H
UCCIIEIOBAHUS paspaborath BBICOKOHATIOPHBIE
THIPOTYPOUHBI M HACOCHI ¢ KO3(p(QUIIMEHTOM MOJIE3HOTrO
JEWCTBHs,  JOCTUTHYTBIM  JUIS  CPEIHEHAIOpPHBIX
panuasbHO-0CEBBIX THAPOTYPOUH.

BaXHOCTh ~ AKCIIEPUMEHTAILHOTO  WCCIIEOBAHMS
CTPYKTYpBI TIOTOKa B OTJENBHBIX KaHalaX THIPOMAIINH
nogyepkuBaercs  TeM  (akroM, YTO  CHCTEMa,
oIMChIBaOLIas paboumii Tpouecc TIUIPOTYpOUHBI WK
Hacoca, SBJSETCI HEIMHEHMHOM W KaKIbIA DJJIEMEHT
NPOTOYEHHOH 4YacTW (Hampumep, B THAPOTYpOMHE —
cnupajbHash Kamepa, 30Ha KOJOHH CTaTopa, JIOMaToOK
HAIPaBIISIOIIETO arnapara, Jonacreil pabouero koneca u
oTcachlBarolias Tpyda) He SBISIIOTCS HE3aBHUCHMBIMU
aneMeHTaMu. T.e. Ha TOYHOCTh MaTeMaTHYECKOIr'O
MOJICJIMPOBaHMSI  [OTOKA B  OTAEIBHOM  DJIEMEHTE
NPOTOYHOM YacTH BIMSAET HE TOJIBKO TOYHOCTh U
KOPPEKTHOCTh MaTEMaTH4YECKONH MOJIENH, HO U TOYHOCTh
TPaHUYHBIX YCIOBHH, KOTOPBIE, K COXKAIICHUIO, MBI MOXKEM
MOJIYYUTB JIUIIB U3 SKCIIEPUMEHTA.

[TooneMeHTHBIN pacuyeT MpPOTOYHOH dYacTu 0Oe3
UCIIOJIb30BaHMSI IKCIIEPUMEHTa, OCOOCHHO JUIS JIONACTHBIX
MaIlIMH HU3KOH OBICTPOXOIHOCTH B CHIIY CYIICCTBEHHOU
B3aMMHOW 3aBUCHMOCTH IIOTOKa B OJJHOM 3JEMEHTE OT

IOTOKa B OCTaJIbHBIX OJOJEMCHTAX MOXKCET IMPHUBECTU K
OOJIBILIM MOTPELIHOCTSIM.

B kauecTBe TrpaHWYHBIX YCJIOBMH JUIs IIOTOKa,
HPOXOJISIIIEro uepe3 BXOJHOE CeYeHHEe, OOBIYHO 3aJat0TCsI
IoJIeM CKOpocTell M JaBieHuil B 3ToM ceueHud. OnHako,
JJIA Typ6y.]'leHTHOFO BUXPEBOIoO IIOTOKa B JaHHOM
paccMaTpuBaeMOM ~ Ciy4ae ~ 3TOr0  HEJIOCTaTO4YHO.
YuutbiBas CI0XKHBINA XapaKTep BUXPEBOrO TypOYIEHTHOT O
JIBIDKEHHS )KUIIKOCTH, (hPOPMHUPYEMOrO IMPEALIECTBYIOIUMHU
paccMaTpuBaeMOMY KaHajlaMH, BO BXOJHOM CEUYEHHHU
TaKkKe Hajgo 3aJaTh  pacrpeieicHHe apameTpoB
cBOOO/IHOM (3aBHCSIIINIA OT MPENBICTOPHN) TYPOYIICHTHOCTH;
MacmTa6a, WHTCHCUBHOCTHU 3aBUXPECHHOCTH IMOTOKA U JIp.

3aBUXpEHHOCTh  TIOTOKa, €ro  TypOyiau3auus,
MIOCTENIEHHO HapalMBaeTcs II0 Mepe MPOXOKICHUS
CHOHpaJIBHOW  KaMephl, KOJOHH CTaTopa, JIOHMAaTOK

HAIPaBIISIIOIIETO amnmapara, Jionacteil pabodero komeca.
VYxKe BXOJHOE CEYCHHE CHHpPANId BBICOKOHAIOPHBIX
ruaporypoun PO 400, PO 500 xapakTtepusyercs BRICOKOM
CTCIICHBIO TYPOY/IM3aIMU MTOTOKA. DTO 00YCIOBICHO TEM,
YTO, Kak TNpaBWiIo, BbICOKOHamopHele [DC wumMmerT
JUIMHHBIA, 10 1 kM ® Ooiee, JepUBALMOHHBIN
TpyOOIPOBOA C MIEPOXOBATHIMU OETOHHBIMH CTEHKaMH, a
HWHOTJIa ¥ C MOBOpoToM mepen 3nanuem 1'DC, u Boma B
HEM JBIKETCS TPH OONBIIUX CKOPOCTSX M 4HCIaX
Petinonbaca.

Bo BXomHOM ceueHMM CIHpaIbHOW KaMmepsl (Kak
NOKA3bIBACT aHAIM3 YHHUBEPCAJBHBIX XapaKTEPUCTUK U
NPOTOYHBIX YacTe HOMEHKIATYpHBIX TUAPOTYypOuH [8])
MOMEHT KOJHMYECTBAa JBM)KEHUSI COCTABISET BCErO JIMIIb
50-60 % oT HeoOXOUMOro mepea pabounM KOJIECOM Ha
ONITUMAJIBHOM pEXHMeE JKCIUTyaTalmu. Takum oOpazom,
MOJBOJAIINE OpraHbl (CHHpanbHas Kamepa, CTaTop H
HAIPAaBISIIOIIMK anmnapar) Mpu3BaHbl YBEIUYUTh MOMEHT
KonmuuecTBa JBWKeHWs B 1,5-2paza. Jlns cBenmeHws,
aHaIM3 IIOKa3bIBaeT, YTO B Ciydae THIPOTYpOMH Ha
Haropel oT 10 M nmo mouru 300 M MOMEHT KOJHYECTBA
JIBIDKEHUSI BO BXOIHOM CEUYEHHHM CIHpald OIM30K K
HEOOXO0IMMOMY MOMEHTY Tiepe/i PabOYUM KOJIECOM.

W3BecTHO Taxke, UYTO B psAA€ CIydaeB Ui
YBEJTIHYEHUS MOMEHTa KOJIMYECTBA JIBYDKEHUSI
HCIONB3YIOTCS JIOMATKU HAMpAaBIAIOMIEro amnmapara |
KOJIOHHBl ~CTaTOpa OTPULATEIbHOM, 3aKpydUBaIOLLEH
HIOTOK, KPUBU3HBI C YBEIWYEHHOH rycToTOM pemerku (/1)
KOJIOHH CTaTopa, B OCHOBHOM, 3a CUeT YBEIHUYCHHS HX
YHcia.

Ilotoxk B chnupanbHONl Kamepe MepeMeliaeTcss ¢
JIOBOJIbHO ~ OOJBIIMMHU  CKOPOCTSIMH M TI'paJIMCHTaAMHU
CKOpOCTell B paJualbHOM HampasiieHuu. Bce »3t1o0
NPUBOAUT K BO3HHKHOBEHHIO CIEAYIONIMX BHUXPEBBIX
3¢ (GEeKTOB, XapaKTEPHBIX TOJBKO VIS BBICOKOHAIIOPHBIX
panuaibHO-OCEBBIX  TUIPOTYpOMH.  Bo-mepBbix, B
HOIIEPEYHOM CEUeHUH crmpanu BO3HUKAET
KpynmHOMAacITabHOe BUXPEBOE JABM)KEHHE THUIA «IapHBIN
BUXpb» (puc.4) C [ABWKEHHEM JKUAKOCTH OT OCHU
BpaleHus TypOHHBI B IICHTPE CITUPAITU U K OCH B BEpXHEH
W HIDKHEW dYacTH cedeHus. Takum o0pa3oM, ILUIOIA/Ib
CEYECHHUS CIUPANM, MOABOMSILETO IOTOKA K padbouemy
KoJiecy Kak Obl COKpamiaercsi, (GpopMHUpysl YBEJIUUCHHE
MOMEHTa KoONWuecTBa IBWXKeHHS (V,r) B CHHpaIbHOH

kamepe. Ho B TO xe€ BpemMs O3TO IPUBOAUT K
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WHTEHCHBHOMY  CHOCY  BHXPEBOIO  TI'PaJUCHTHOIO
NPUCTEHOYHOI'0 IMOTOKa B 30HY KOJIOHH cTaTopa H
HAaIpaBJISIOIIETO annapaTa, KOTOpOe BMECTE C «IIapHBIM
BHUXpEM» HMEeT IepBOHAYaJbHBIN Xapaktep rotl LV
MePeXOAALIMMA TOCTENIEHHO B BUXPEBOW BUHTOBOM IMOTOK.

Bo-BTOpBIX, I'paJUeHTHBIH B HalIpaBJICHUMY,
NEPHECHIUKYJIIPHOM K OCH  BpallleHus, IOTOK B
IIONIEPEYHOM CEYECHUU CIIApaJIa BCIIEJICTBHE

UHTEHCHUBHOrO An(GQY3MOHHOTO IepeHoca HMMITylbca
Oyner MMeTh BO BCEH LIEHTPaJbHOW 30HE TPaIUCHTHYIO

TypOyJIEHTHOCTh (3aBUXPEHHOCTD: rotV LV ), HECKOJIBKO
BBIPABHUBAIOIYIO TPAaJUEHT CKOPOCTH B IONEPEUHOM
ceueHNH. TakoW CIOXKHBIM C THAPOAMHAMUYECKON TOUKU
3peHHs I0TOK B CIIMPAJIbHOM Kamepe, 0€3yClIOBHO, MOXKET
ObITh MaTEMaTHYECKH CMOJEIMPOBAH JIMIIb Ha OCHOBE

CTporou CHUCTEMBI YpaBHEHUH, OINMCHIBAIOIINX
TpEXMEpHbIC TYPOYICHTHBIC IIOTOKH.
[lockonbKy OZHMM W3 TIJIaBHBIX Ha3HA4YECHUU

CHMpPaJbHOW KaMephl SIBJISIETCS CO3JaHUE COBMECTHO C
KOJIOHHAMH CTaTopa W JIONAaTKaMM HAIpPaBIISIOIIETO
anmapara tpedyemMoro nepen pabo4uM KOJIECOM MOMEHTa

KOJIMYECTBA JIBIDKEHUS Ul ONTHMAJBHOH  paboTh
THIPOTYPOUHBI, TO MOTOK B CHHMPAJIbHOW KamMepe H0JIKEeH
yIIOBIIETBOPSITH CIIEYIOLIEMY HHTErPaIbHOMY
ypaBHEHHIO, MOJTYy4EHHOMY Ha OCHOBE
(GyHIAaMEHTaIbHOTO  3aKOHA  COXPAaHEHUS  MOMEHTa
HMITyNbca:

[V )v.as ~[(v,)v.ds ~(,), A0, =

s,
=- ErdSu +[2
5P 5P
+AM_ +AM,

rdS, — '[ErdSG + Kj VuzrdS6 +
5. P 55

Crmpykmypa nomor
6 cnupanerod: kameoe modenu

‘a
P05001-25,  (D)7400:
TU Q=25, =65 (HANOP UCnbimaHLs A=10,2m)

roe S u S MEpHUIMOHANIbHBIE  CEUECHUSI,
PpAacIIONOXKEHHBIE 110 TIOTOKY Ha PacCTOSHUM yria 0 npyr
OT Jpyra, OXBaThIBAIOIIME CHUPAIBHYIO Kamepy, 30HBI
KOJIOHH CTaTtopa M HalpaBIISIOIIEro amnnapara BIUIOTH 10
BXOJIHOT'O CEYCHHS B pabouee KOoJIeco;

(rVu)pK — YIeJIbHBI MOMEHT KOJIMYECTBA JABUKECHUS

nepen pabounM KOJIECOM, OMpPEIe/IIeMblid ONMTHMATbHOU
paboroii (MHUHUMAJBHBIMU IOTEPSIMU THAPOTYPOUHBI B
ONTUMYyME YHUBEPCAIBbHON XapaKTEPUCTUKH);

S; — OOKOBas IOBEPXHOCTb CIUPAIH
MEPUIMOHATLHBIMU CEYCHUSIMU S| U S5;

AQ, — pacxon yepe3 BXOJHOE cedyeHHE pabodero

MEX]Ty

KOJIeca MEXY IBYMSI MEPUIMOHATLHBIMU CEYCHUAMHU S| U
AYR

dS, —  mpoekius dsS, Ha  IUIOCKOCTb
NEePIEHIUKYIAPHYIO ~ HampaBiIeHUI0O  u  (OKpYyXKHas
CKOPOCTH);

K — KO3(ULMEHT, NPONOPLUOHAIBHBIH CpeTHEMY
K02(GHUIMEHTY TPEHUS HA CTEHKaX CIHPAJIH;
AM_ u AM, , — npupalnieHue MOMEHTa KOJIUYECTBA

JBIKCHUS 32 CUET OOTEKaHUs JIOMATOK HAIPABJISIOIIETO
amnmapaTa U KOJIOHH CTaTopa.

Ilpn OecuUpKyISILIMOHHOM BBIXOJE IIOTOKa W3

H
pabodero komeca (rVu)pK =87 Zakon usmenenus
* o

(Vur)z f (r) B 30HC CIHPAJIBLHONH KaMEphbl, CTaTopa H
HAMpPaBJSIIONIETO arnapaTa JO/DKeH ObITh IONMYyYeH U3
yCJIOBHH MHHHMYyMa IIOTEPh KaK B IOJBOJAC, TaK U B
caMoM pabodeM Kojiece, YTO TpeOyeT PaBHOMEPHOCTH IO
BBICOTE HANPABISIONIETO arapara M 10 OKPYKHOMY
HAIPAaBJICHUIO MOJABOJIIEIO K padouyeMy KOJIeCcy MOTOKa
C HEOOXOIMMBIM [UISI ONTHMAJIbHOM pPabOThl MOMEHTOM
KOJIMYECTBA JIBW)KEHHS W MHHUMYMOM BO3MYILQIOIIHX
(dakTopoB B  BHAE  KPYMHOMACIUTAOHBIX  BHUXpPEH.

=000

B
02 | g3 04 05 05| 07| 08| Q9

AR A R A Y 2

Sade oo N @

IFEERERR?
$ |360 365 |390\315

(AN

3
270 ]255

165

9
240

01
225|210

1”2
195

;]
180

51
150|135

8119 |20
105 |90 |75
P

1”7
120

21
&0
1,

22
45
3

Pt 5
/Ji_cy.t 41231

Nonoskeuve cevenun

8 naawe.

Y fl
s V2

998,

1251089 10321014925 935 99,55 |gas|rs0|

696
752

|-
612 |5221429
73,2 |73.2|n32

925
752

21594
732732

Puc. 4 — Crpykrypa noToka B CIMpanabHOH Kamepe

BCHe)ICTBI/Ie BO3HMKHOBCHUS «IIAPHOI'0 BUXPA» U
IpaﬂHeHTHOﬁ 3aBUXPCHHOCTH  KOJIOHHBI  CTaTopa H

JIONATKU HAIPABIIIOIIETrO anmnapaTa 00TeKalTCs IOTOKOM
IpU  pa3IMYHBIX yIrJax aTakd 10  BBICOTE, a,
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CJIeIOBATENbHO, C PA3IMYHON IUPKYJISIHEH. DTO B CBOIO
oyepelb NPUBOAUT K IMOSBJICHHIO B MOTPAHUYHBIX CIIOSIX
Ha TIOBEPXHOCTH JIOMATOK M KOJOHH, a TaKkKe 3a
BBIXOIHBIMH KpoMmkamu [1-o0pa3Heix mnm [-00pa3HbIx
WHIYKTUBHBIX BHXpEH, NPHUBOISIIUX K HHAYKTHBHBIM
MOTEPSIM SHEPTHH.

[lpy UMPKYJASIMOHHOM OOTEKAaHWH JIOMATOYHBIX
anmaparoB (3TO XapakKTepHO Uil BBICOKOHAIIOPHBIX
panuasbHO-0CEBbIX THAPOTYPOUH) HA BEPXHEM M HM)KHEM
KOJIbLIaX HAIPAaBJISIOLIEr0 ammapara B MEXKJIONACTHOM
KaHalle  MPOUCXOAMUT  IEPETeKaHHe  JKUIKOCTH B
3aTOPMOXKEHHOM  IOTPAaHUYHOM CJO€ CO  CTOPOHBI
JIaBJICHUS] K CTOpOHe pa3pexkeHus. [Ipu Masoii Beicote by
(BbICOTA HAmMpaBISIOIIETO amnmapara) 3TOT KOHIEBOI
3¢ GeKT, B CBOO 04Yepe/ib, MOXKET IIPUBECTH K IOSABJICHUIO
«TIApHBIX BUXpeW», BO3JEHCTBYIOIIMX Ha BCIO 00JacTh
TEUESHHSI.

[Tpu ManbIX OTKPBITHSAX HAIPABISIONIErO arapara,
T.€. Ha peKUMaX dg<doy KpyMHOMAacIITaOHbIE
BUXPEBbIE CTPYKTYPbI, BO3HHMKAIOUIME B CIIMPaJbHON
KaMepe M JIPYruX 3JIeMEeHTax IOJBOJa, B3aUMOJCHCTBYS
co CTCHKaMH, paspyiatoTcs, TPUBOJS K
JIOTIONIHUTENBHBIM — TTOTepsiM  3Hepruu. [lpu  Gonbiimx
OTKPBITHSIX OHH MOTYT MPOWTH B MEXIIONACTHBIE KaHAJIbI
pabodero koyieca ¥ TOXKE MPUBOIAT K JIOTIOJHUTEIBHBIM
norepssM B paboueM  Kouece. KomruiekcHble
9KCTIEPUMEHTAIIbHBIE UCCIIEIOBAHHS IIOTOKA B IPOTOYHBIX
YacTsIX HOMEHKIATypHbIX ruzppoTypoun PO 400, PO 500
NOKa3aJii, 4YTO Ha ONTUMAaJbHOM pEXHUME HX paboThl,
THIPABIMUYECKUE TIOTEPU B TMOJBOAE cocTaBisitoT 3—4 %.
Eciau ydecth, 4TO NMCKOBBIE W OOBEMHBIE TOTEPH B
BBICOKOHAMIOPHBIX THAPOTYpOuHax noxomsat po 0,5—-1 %,
TO CTAHOBUTCS SICHBIM, 4TO JUIs monydeHus 94 % KIIJ]
(oCTHrHYTOE ISl CPeTHEHATIOPHBIX TYPOHUH) JUIS MOJIEIH
¢ Di=1M u H=1M HeoOXOAUMO HE TOJIBKO CHUXATh
norepu B paboyeM Kojiece, HO TakKXKe IOCPEACTBOM
ri1y0oKoro PacyeTHO-TEOPETUIECKOTO u
OKCIIEPUMEHTANIbHOTO ~ aHalu3a TMOTepb B  MOABOJE
CYIIECTBEHHO MOBJIMSATh HA YMEHBIIEHHE JTHUX IOTEPh, B
TOM 4YHCI€ W C IIOMOUIBI0O HOBBIX KOHCTPYKTHBHBIX
peLIeHH, BKITIOUasi MPUMEHEHUE COILIOBBIX almapaToB, U
Ha (QopMupoBaHHE 0ojiee pAIMOHAIBHOTO IOTOKa,
OINITUMAJIBHOTO C TOYKM 3PEHUs] MHHUMYMa CyMMapHbBIX
HIOTEph B MOJIBOJIE U B CAMOM paboueM KoJiece.

BrlensnoxenHast CTPYKTYpa HIOTOKA B
HOJBOIINX KaHajax CIUpAbHOW KaMephl, CTaTtopa U
HAIPaBISIIOIIETO amnmapara copMupoBalia MOTOK Mepen
paboynM KOJIeCOM Ha NWIMHIPUYECKOW TOBEPXHOCTH

r=212mMm npu D; =400 MM, wu300paKeHHOH Ha
puc. S—puc. 7.

Ha ©pwuc.5 npencraBineHsl  OCpPEIHEHHBIE  IIO
OKpY)KHOMY  HAallpaBJIEHHIO  IapaMeTpbl  IIOTOKa,

obecnieunBaronye Oananc pacxona (unuexc (J) u GanaHc

sHepruu (MHAEKC FE ) Takue, Kak E,_ — KHHETHUYecKas

OHEPI A, En — HOTCHIUAJIbHAsA DHEPIUsd, E — nonnas

sueprus; V,, V., V, — KOMIIOHEHTBI cKopocred; V. r —

7 z
MOMEHT KOJIM4ECTBa JIBU)KEHUS ITPUBEICHHBIA K €MHHIIE
MaccoBoro  pacxojga. Bce  mapamerpel  IOTOKa,
NPUBEJICHHBIE Ha PHUC. 5, MEpecyuTaHbl Uil AHaMeTpa

pabouero koneca psaHoro 1 M u Hamopa 1 M. ['paduku

TIPE/ICTaBIICHBI JUTst Pa3IMYHBIX OTKPBITHH
HaIpaBJIAIOIETO arnmnapara (s D =400 mm).
Ontumymy yHuBepcanbHoW xapakrepuctuku PO 500-1-26

! -1
COOTBETCTBYET #; =65 MUH H ap= 17 MM.

Ha puc. 6 MIpeCTaBIICHBI apaMeTpsl
3aBUXPEHHOCTH MIOTOKa Ha LWJTHHPUYECKOM
IIOBEPXHOCTH r=212 Mmm pu D, =400 mm,

nepecunTansele i Dy =1 Mmu H=1Mm.
Ha puc. 7 mpexacraBieHbsl BO3MYILEHHUS B TOTOKE
nepen pabounm komecoM r =212 MM npu D; =400 mm,

T. €. BeMWuuHbl V, —V, (peanbHasi OKpYyXHas CKOPOCTb
V, MuUHyC OcpelHEHHas 110 OKPY)KHOMY HAalpaBJIEHUIO

OKpYXHasi CKOPOCTb) Ha pa3IMYHBIX PEKUMax padoThI
THIPOTYPOUHBIL

Kaptuna pacnpenenenusi napaMeTpoB IOTOKa IO
BBICOTE HAIpPABISIONIETO arapara ¥ M0 OKPYKHOMY

HaIpaBJIeHUIO WILTIOCTPUPYET BBILIEHU3JIOKEHHBIE
HPUYUHBI BO3HHKHOBEHHS 3aBUXPEHHOCTH
(TypOynm3anmm) TOTOKAa B  MOABOMSIIMX  OpraHax

T'UAPOTYpOHHBI. 3aBUXPEHHBI MOTOK C MEPEeMEHHOH 1Mo
BBICOTE HAITPABJIAIOLIErO alapaTa CKOPOCTBIO TOCTYIAeT
B MEXJIONACTHbIE KaHaJIbl pabodero Koiueca.

2. Buxpesast CTPYKTYypa IOTOKA B
MeAJIONACTHBIX  KaHajgax palodero Kkojgeca o
pacnpejejieHHe JaBJCHHs HA MOBEPXHOCTH JIONACTH.
KoHBEKTHBHBIN BMECTE C ABIKYLIUMCS TOTOKOM IIEPEHOC
Macchl, HUMIYIbCa, MOMEHTAa UMIYJIbCa U DJHEPrUU
IIPUBOJUT K TOMY, YTO BUXPEBas CTPYKTYpPa, MOKUAAIOILIAs
JIONIATKM  HANpaBJAIOLIEro amnmapara I[OCTynaer B
MEXJIONACTHBIE KaHalbl pabodero Koiueca, CyMMHpPYACH
CO CBSI3aHHOW 3aBUXPEHHOCTBIO, TE€HEPUPYEMOM B
MEXKJIONACTHBIX KaHaJlaxX.

CesizaHHast ~ TypOYJIEHTHOCTb
XapaKTepU3yeTcss  CIEAYIOIIUMU
TeHEpalMy B MEKJIONACTHBIX KaHAJIAX:

1. [lpucreno4ynas MenKoMaciTabHasi aHHM30TPOITHAS
TypOyJIEHTHOCTh T€HEPHPYETCsl KaK 3aBUXPEHHOCTh BUA

(3aBUXPEHHOCTH)
npoleccaMu  ee

rotV/ LV . BenescrBie GOMbIIIX IIepenaioB CKOPOCTEH B
OKPYKHOM HallpaBJICHUU OT IMOBEPXHOCTHU JIOMACTH —
CTOpOHBI ~ JaBJECHUS JO CTOPOHBI pa3peXeHHs B
MCKIIONACTHOM KaHaJIE HMHTCHCHUBHOCTb IMPUCTCHOYHBIX
BUXpEHl Ha CTOpPOHE Pa3pEeKEHUs] CYLIECTBEHHO OOblie,
4YeM Ha CTOpPOHE [aBJIeHHs. JTO TNPHBOJUT K CKOCY
BUXPEBBIX JIMHUM B NPUCTEHOYHOM 30HE IIOBEPXHOCTH
CTYIIMIBI 1 060213, BBI3BIBAIOIHUX CKOC BUXPEBLIX JIMHUH C
(OpMHpPOBaHHEM Ha OTHX IOBEPXHOCTSIX KOMIIOHCHT
BUHTOBBIX BHXPEBBIX OOpa3oOBaHWi, CXOISAIIUX OT
TIOBEPXHOCTHU CTYIHUIIBI K IMOBEPXHOCTHU KOHYCa
oOTekaTessi pabodero Kojieca M Jajee B OTCACHIBAIOIIYIO
TpyOy, 00pa3ys B ciy4ae COBMAICHHS 3THUX BHXpEH IO
HaIpaBJICHUIO BpalcHusA C OUPKYJIATUOHHBIMHA
MOTOKaMH, MOKHAAIOMIMME paboyee KOoJIeco Ha pexuMax
OTJIMYHBIX oT OIITUMAJIBHOI'O, prT[HOMaCHJTa6HbIe
BUXPEBbIE  CTPYKTYpbl ~ OONBIIOW  WHTEHCUBHOCTH,
BbI3BIBAIOMINE MMOBBIIICHHBIC HU3KOYACTOTHBLIC MMYJIbCallun
CKOPOCTEH U JTaBJICHUA.

2. BenenctBue OONbIIMX TPagUEHTOB CKOPOCTEH U
JIABJICHUII B OKPY)KHOM HAIIPaBJICHUH MEXKIIONACTHOTO
KaHajlla  [POMCXOOUT  00pa3oBaHHE  IPaJMeHTHON
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3aBHXPEHHOCTH  (TYpOYJIEHTHOCTH)
3aBUXPEHHOCTH BUJIA «IIAPHOTO BUXPSI».

n BO3MOXXHO

| i;j;, ~ /://, )// 4,’9.\1»:7‘
L0 1 16
o0 60 70 80

Puc. 5 — OcpeHeHHbIe TapaMeTpbl HOTOKA Mepes pabounm
konecom PO 500-1-26

LUUPKYJISLIUA BOKPYT JIONACTH OT Tepu(epuiHbIx 10
KOpHEBBIX ceueHHH. [Ipum 3TOM yBeTMUMBAIOTCS MOTEpU
SHEPruy B caMOM paboyeM KoJjiece, a C BEIXOAHBIX KPOMOK
Hapsly ¢ BHXpSAMH Bujaa «Iopoxkn Kapmana» cOerator
WHAYKTUBHBIC BUXPEBBIC IIOTOKH, OHEPrust KOTOPLIX
SIBIIICTCS IOTEPSHHOM.

Jmnst  Oomee TayOOKOro aHaiuM3a I[OTOKA B
MEXJIONACTHBIX KaHanax ObUl pa3padoTaH MeToj |
YCTPOWCTBO Ul U3MEPEHHUsI paclpeieCHHs JaBICHHUS B
56-TH TOYKax Ha MOBEPXHOCTH Jjonactu (puc. 8—pwuc. 10).

JIBe cMexHbBIE TOBEPXHOCTH JIONACTH, 00pa3yrolue
MEXJIONIACTHOM KaHall, JPEHUPOBAIUCH B 28-MH TOYKAX

Ha K101 TTOBEPXHOCTH. Hpyras CTOpOHA
HCIONb30BaNach Uil  3aKjafkd B KaHalbl, C
HOCIeyIOIe  MpoLeAypol  00pa3oBaHMsl — TIIAJIKOM

MOBEPXHOCTH, TPYOOK ¢ BHyTpeHHHM auamerpoM 0,8 mMm
nepearonuX JaBlieHue Yepe3 CTYyMuIly pabodero xojieca
U o0TeKaTenb B TPYOKH C BHYTPEHHHM JHAMETPOM 2 MM
CbE€MHHKA JaBJICHUA.

Cwemuuk paBinenus (puc. 9, puc. 10) npencrasisier
coboii 56 kamep, 00pa3yeMbIX KaIOW M3 2-X MaHXKeT,
repMETHYECKH 3aKpPhIBAIOIINX 30HY KaMep U Mepearonix
JIABJICHUS] OT BPAILAIONIMXCS JJIEMEHTOB YCTPOMCTBA K
HEMOJBIDKHBIM. Jlaree C TMOMOIIBI0 METaTMYEeCKHX
TpyOOK JaBiieHHE MepelnaeTcsi Ha TPEXMO3MLUOHHBIA ¢
56-10 KamepaMu Tepekitouarenb. J{as  MOBBIIEHUS
TOYHOCTU HM3MECPCHHA PpaCIpCACICHUA OaBJICHWA Ha
BPALIAIOIIMXCS JIONMACTAX pabovero Kojieca B KauecTBe
nepenaromiell  JaBlieHMe K TpyOkam  OartapeifHoro
MaHOMETpa Cpelbl HCIOJIB30BAJICS BO3JAYX, YTO Jajio
BO3MOXXHOCTb HMCKIIOYUTH BJIUAHUE CUJI MHEPLUHN CPEABI,
nepefaromell JaBlieHUsT BO BPAILAIOIIUXCS  OTpe3Kax
3alassHHbIX B  CTYIHMIIbI paﬁoqero KoJIeCa.

XAPAKTEPUCTUKA MNOTORA
| MEPEA PABOYMM KoOAECOM POS00I-25
B (D,-400m) -
; B [w]

[w] [w]
uK/IMHaDlIzgaxsuknnucuﬁzgzncsu)gﬂbu

\ns«z
05— N
s 1,

3. BcmenctBue  CyHIECTBEHHOIO 10 BBICOTE
W3MCHEHHsI YIJIOB HATEKaHWS W CKOPOCTeH IMOTOKa
MOCTYNAIONMIEr0 Ha  BXOJHBIE OJIEMEHTHI  JIOMacTei TPYOOK,
pabouero koieca MpOQIIN JomacTeil OOTEKAlTCsI Ha
HepacYeTHBIX pexXMMax, co3zaBas U3MEHEHUE
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Puc. 6 — XapakrepucTHka I0TOKa repesi pabourM KoiaecoM
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Puc. 7 — Bo3mymieHus B oToke mepes pabounM KojecoM

Puc. 8 — YcTpolcTBO AJIs1 OIIBITHOTO ONPEAEIICHHS Puc. 9 — CremHuK naBieHus (paspes)
pacrnpezelIeHuUs IaBIeHUs Ha BPAILAIOILUXCS JIONAacTIX
THAPOMAIINH
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Puc. 10 — CremHUK faBieHus (OOIIUI BU)

Pexxum 3amepa aBieHus Ha MOBEPXHOCTH JIONACTEH,
a, CleIOBaTeNbHO, U pexuM paboThl OaTapelHOro
TPEXIO3ULOHHOTO MepeKnoyaTeas u  OaTapeHHOro
mddepeHnInansHOro pTYTHOr0O MaHOMETpPa COCTOUT U3
TpeX 3TamoB.

Pemum 21 = {7mm Q=212 Afeek) N1 =65 08/

PO BO0I-26

AUUEBAG CTOPOHA a
#

1. [Mogaya mox JaBieHWEM IOpsiIka S aTM U3
CHeLUaIbHON €MKOCTH BO3JlyXa B TPYOKH OaTapeiHOoro
MaHOMETpa, MMO3BOJISIOIIETO OMYCTUTh YPOBEHb PTYTH 0
HIDKHETrO YPOBHS — IIOATOTOBHUTEINBHBIH ATaIl.

2. TlepextoueHue OaTapeHOro MepeKIoYaTeNs Ha
3aKpbpITHE TPYOOK OaTapelHOro MaHOMETpa B PEXHM
NPONYBKH  JIPEHAXHBIX OTBEPCTHH  BO3IYXOM  IOJ
JIABJICHUEM, MPUMEPHO, 5 aTM C LEJIbI0 OCBOOOXKACHHS
nepearnMx TpPYOOK OT CIy4allHOro IMonajaHus B HUX
Bombl. Ha 3TOM 3Tame ycTaHaBiIMBaeTCs HEOOXOMUMBIN
JUTSL MICCIIEIOBAHUSI PEKUM pabOThl MOAEIBLHOM TYpOHHEL.

3. CoenyHeHne JIpeHaXHBIX TPYOOK € TpyOKamu
OaTapeiiHOro MaHOMeTpa, B KOTOPBIX Ha MEPBOM JTare
ChaKKyMYJIHPOBAJIOCh IOBBIIIEHHOE [aBJICHUE BO3/1YyXa,
KOTOpbIi, IOKHIas uepe3 JpeHa)KHble OTBEPCTHs Ha
JIONIACTH KaHaJbl, BEAyLIHE K MAaHOMETPY, YCTaHABIMBAET
0aJyaHC JaBJICHUS] HA TIOBEPXHOCTH JIOIACTU U MO3BOJISIET
MIPOU3BECTH 3aMEPhI paclpe/ieliCHUs] TaBJICHHUSI.

H3mepenns pacupeneneHus JIaBJICHUS Ha
BPAILAIONIMXCS JIONACTAX paboyero Koneca NPOBOJMIOCH
JUISL Pa3In4HbIX PpeXUMOB YHHUBEPCAIbHOM

XapaKTEPUCTUKH TPH YHEPreTUYECKUX UCIBITAHUSX U Ha
HEKOTOPBIX PEKMMaX MPU KaBUTAIIMOHHBIX UCITBITAHUSX.

Ha opuc. 11 wu300pakeHbl H30JIMHUHM ~ PaBHOIO
JTABJICHUS Ha JIMIIEBOM (CTOpOHE MaBIEHUS) M THUIBHOM
CTOpPOHE JIONACTH TPHU 3TOM JaBJIEHHE MPHUBOAMIOCH K
Oe3pa3MepHOMY BUIY W K mapamerpaMm D;=1M u
H=1m.

N5=55 od/man

PO500I-20 PEMUM 39 a,=17 mm (G = 224 ajeec)

oo N o

ThiAbHAG CTopPOHA 0

Puc. 11 — V3onuHuu paBHOro JaBjeHUs HA JIMLEBOM U THUIBHOM CTOPOHE JIONACTH HA Pa3IUUHbIX PEXUMaX

Pe3koe n3MeHeHHEe AaBleHUs B palioHE CTYNHIBI Ha
BXOJIe B pabouee KoJieco MOXKeT ObITh 00BSICHEHO OpMOi
HaTeKalolero Ha pabodee Koyieco Mnoroka (puc. 12)
M3JIOKEHHON paHee. IIpu M3MepeHHH pacHpeneaeHHs
JaBJICHUA Ha KaBUTAMOHHOM PEXKUME  HUCIIbITAHUA

THIPOTYPOHUHEI ObUIH MOy YCHBI pe3yIbTaThI,
MO3BOJIAIONINE  OMPEAENUTh  30HBl  BO3HUKHOBEHHUS
HayaJbHOM KaBUTAIlMM HAa TOBEPXHOCTIX JIOMAcTel u
K03 pHUIHCHTHI Opau. — HaYaJIbHON KaBUTAlIUH,

IIpeJCcTaBICHHON Ha puc. 13.
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Obnraocme NOHUNCCHHO20
fabaerug Ha brodnam
nemernme

Puc. 12 — dopma HaTeKaroIIEro MOTOKa Ha BXOJie B pabouee KoiIeco
|
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Puc. 13 — 30HbI BO3HUKHOBEHMSI HAYAJIHOHM KaBUTAIMU HA IIOBEPXHOCTAX JionacTei

BuiBogbl. 1. B paGore npoBeseH BCECTOPOHHHIA
KOMIUIEKCHBIM aHallu3 BUXPEBOU CTPYKTYphl IIOTOKA B
Pa3IMYHBIX JJEMEHTax MPOTOYHOM YacTH
BBICOKOHAIIOPHOW  pa/InalibHO-OCEBOM  THAPOTYPOHHBI
PO 500-1-26, mo3Bossromeil OOBSICHUTE OTHOCUTEILHO
OoNbIIE TOTEPU OHEPrHMM B IOABOJSIIMX OpraHax
THAPOTYPOMHBI M B caMOM paboueM Korece.

2. DKCIEPUMEHTAJIbHO ~ TOJIyYEHHasl  CTPYKTypa
moroka nepen pabourm konecom PO 500-1-26 Borieaimmum
B HOMEHKJIATYPY KPYITHBIX TUIPOTYPOUH
(PO 500/3508-B-80) u pacmpenencHue OaBJICHHS Ha
BpAaI[AIONIUXCS  JIONACTSAX OOBSCHSAIOT OTHOCHTENIHHO
HU3KAH ~ KOP(PGHUIMEHT  IOJIE3HOr0  JACHUCTBHA B
ONTHMAJBHON 30HE OSKCIUTyaTallkd TUIPOTYpOUHBI IO
cpaBHEHMIO C jgocTurHyrod BenwmumHoidl KII s
Cpe/IHEeHAIIOPHBIX PaHaIbHO-OCEBBIX TUIPOTYPOUH.
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