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N300pereHne OTHOCUTCS K ITHHAM.

ITonocTHON pEe30HaHC B KOJBLEBBIX KAHABKAX LIWHBI SIBJSIETCS OCHOBHOM INPUYUHON
BO3HUKHOBEHHSI IIyMa TPH MepeMeleHny MuHbl. M3BecTeH croco0 yMEeHbIIeHUs MOJIOCTHOIO
pe30HaHCa C IMOMOIIBIO MEPEropof0K B KOJbIEBbIX KaHaBKax MIMHBL. OJHAKO Neperopoaku
NPEMATCTBYOT APEHAXY M YXYALIAT XapaKTePUCTHKU HAa BJIAXXHOM NOKpeITUU. Hexoropsie
NIEPErOPONIKH BBIMOJHIIOTCS C TMpobOesaMu WM paspe3aMu Ui MPOXOXKIEHHs BOIBL, HO B
HEKOTOPBIX YCIOBUSIX 3TOr0 HEAOCTATOYHO.

3amaueii m300peTeHUs] SBJSIETCS pELISHHe 0 MEHbIIeH Mepe OmHOW M3 mpodiem
WU3BECTHOI'O YPOBHS TEXHUKU.

UzobpereHne mpennaraer LIMHY, COIEPKAINYIO: MPOTEKTOP C KAHABKOH, HMMeEroIIeH
NEepPEeropoAKy B HEW, U OrPAHUYUTEIIBHOE YCTPONCTBO, PACHOJIOKEHHOE B KAHABKE C NEPBOU
CTOPOHBI NIEPETOPONIKH B MPOIOIHHOM HAIIPABJICHHH KAHABKH, MPUYEM IEPEropoaka CrocoOHa
neopMHUPOBATHCS TOTOKOM BOABI, MPOXOSIINM IO KAHABKE C NIEPBOM CTOPOHBIL, MTO3BOJISAS BOJIE
MPOTEKaTh 3a MEPEropoAKy, U OTrPaAaHUYUTENIBHOE YCTPONCTBO BBIIOJHEHO C BO3MOKHOCTBIO
orpaHuueHust neQOopMalMU TMEPEropoAKH IOJ AEHCTBHEM IIOTOKAa CHETra, MPOXOISIIEro IIo
KaHaBKE€ CO BTOPOH CTOPOHBI, NMPOTHUBOMNOJIOXKHOW NEPBOM CTOPOHE, NMPU TOPMOKEHHHM WU
MOBOPAYMBAaHUM, B JOCTATOYHON CTENEHU MJIs1 NPENOTBPALlCHUs] NPOXOXKIAEHUs CHera 3a
NEPETOPOAKY .

ITeperopoaka MoxeT ne(OpPMHUPOBATHCS MOTOKOM BOIBI, MPOXOSIMIMM IO KaHaBKE C
nepBoil CTOpOHBI. OrpaHUYUTENBHOE YCTPONCTBO BBIMOJHEHO TaK, YTO HE CO3JaeT 3TOMY
npensaTcTBui. Jta neopmauus yBENIMYHBAET IUIOLIAb CEYCHUS IMOTOKA M TEePErOpOaKH
MIO3BOJISIET BOJIE MPOTEKATh 3a MEPEropoKy U BBIXOAUTH U3 KaHaBKU. OTHAKO OrpaHUYUTENBHOE
YCTPOHCTBO BBIMIOJHEHO C BO3MOJKHOCTBIO OTpaHHWYeHHUs AeopManuu TNeperopoaku Mox
NENCTBUEM MTOTOKA CHETa, MPOXOAALIEro MO KaHABKE CO BTOPOMl CTOPOHBI, NPU TOPMOXKEHUU UJIH
NOBOPAYMBAHUY, TAKUM O0Opa30oM, YTO CHEI HE MOXKET NPOXOIUTh 32 MEPEroponuky. ITO
MO3BOJISIET MEPEropoJIKe 3aJepP>KUBATh CHEr, YTO YJY4YINAeT CLEIUICHHE ILIMHBI CO CHErOM Ha
3aCHEXEHHOM JIOPOXKHOM MOKPBITHU.

OrpaHn4uTeNbHOE YCTPOHUCTBO MOXKET OBbITh BBIIOJHEHO C BO3MOKHOCTBEO OTPAHUYEHUS
neopmanui meperopogKku IMojx eHCTBHEM IOTOKA CHera B JOCTATOYHOM CTENEeHH, YTOOBI
MPENOTBPATUTh MEPEMELIEHUE NEPErOpOAKH 3a OrPaHUYUTENBHOE yCTPOUCTBO. llockonbky
NEepPEeropoka HE MOXKET MEePEMECTUTBCS 34 OrPAaHUYUTENBHOE YCTPOHCTBO, OHA MOXKET

3aACPIKNUBATD IMIOTOK CHEra IMpu TOPMOXKCHUU HUJIU ITOBOPAYNBAHUU.



B u3BecTHOM ypOBHE TEXHMKH, HAmpuMep, B MyOJMKALUN MEXIYHAPOMHOH 3asBKH
WO02017209159A1, na ¢ur. 1-7 mnokazaHbl pa3jgUyHbIE BAPUAHTHI BBIMOJHEHUS C
neperopokaMu B kaHaBke. OIHaKO HU OJjHA U3 NEPEropoJOK B KaHABKE HE MOIJIA BBIIOJHATH
(YHKLMIO OrpaHHYUTENIBHOIO YCTPOMCTBA, Kak B 3asBJIEHHOM u3zoOpereHun. Hampumep, B
BAPUAHTE BBIMOJIHEHNS, TIOKA3aHHOM Ha ¢Gur. 4 u S5, IpU TOPMOXKEHUH WJIM MOBOPAYHMBAHUU
IOTOK CHEra IMPOXOAWT IO KaHaBKe C NPaBOil CTOPOHBI HajeBO Ha ¢ur. 4. B takom ciyuae,
neperopoaku 242 Ha OOKOBBIX CTEHKaX KaHABKM HE CMOTYT OIPAaHUYMBATH Je(OpMAIUIO
neperopoaku 241, 3akperjieHHONH Ha HUXKHEH CTEHKE KaHABKH, B JTOCTATOYHOW CTEMEHH, YTOOBI
NIPENOTBPATUTh MPOXOKACHUE IOTOKAa CHera 3a neperopoaky 241. Ileperoponku 242 He
00JIagaroT AJIs 3TOr0 JOCTATOYHOM JKECTKOCTBIO.

ITeperoponka MOKeT OBITP MNPHUKPEIUIEHA K CTEHKE KAaHABKHM, M OrPAaHHYUTENIbHOE
YCTPOHCTBO TaKK€ MOXKET OBITh MNPHUKPEIJIeHO K CTeHKe KaHaBkU. Takum o0pas3om,
OrPaHUYUTENIbHOE YCTPOHCTBO MOXKET OBITh NMPHUKPEIIEHO K TOW JK€ CTEHKE KaHABKH, YTO U
Neperopojka, WK K Ipyroi CTEHKE OT NePEropoKH.

[IpennoyruTenbHO, TEPEropogka HE TNPHUKPEIVIeHa K OXHOM Win o0euM OOKOBBIM
CTeHKaM KaHaBKu. IIpennodrurenpHO, Meperopoika MNPUKPEIUIeHAa TOJNbKO K HMKHEH CTEHKe
KaHABKU. DTO IMO3BOJISIET NIEPETOPOIKE JIETKO U3rH0aThes U 1e(OpMUPOBATHCS.

IlpennoururenbHO,  MEPEropoika  OTXOAUT OT  HWKHEH  CTEHKHM  KaHAaBKH.
IIpennouturenbHO, MNEPErOpoAKa COAEP>KUT TOPLIOBYKD IOBEPXHOCTb B  MPOAOJIBHOM
HaNpaBJIE€HUN KaHABKU, KOTOpPasi MPAKTUYECKHU NapalijiesibHA HANpPaBICHUIO IUIUPHHBI KAHABKH.
IIpennodrurenbHO, NEPEropoaKa COAEPKUT ABE TAKHE TOPLIOBbIE TOBEPXHOCTU.

IIpennodrurenpHO, AIMHA OFPAHUYUTENBHOTO YCTPOMCTBA B MPOAOJIbHOM HalpaBJIEHUU
KaHABKM 1O MeHblnel mepe B 1,5 pasza Oosblie TOJIIMHBI MEPErOPOAKH B IMPOAOJHEHOM
HanpaBiieHWn kaHaBku. OOnagaroiee Oonbled JJIMHON OrPaHUYUTENIBHOE YCTPOHCTBO
obecrnieunBaeT OoJibliiee CONMPOTUBJICHHE AedopMalvy BCIEACTBUE BO3AEHCTBUS MOTOKA CHETA.
BenuunHa 3TOro COOTHOIIEHUS MOXKET COCTAaBNATDL 3, 4, 5, 9 vum 12.

CooTHOIIEHHE MOXKET COCTaBISATH HE Oojiee yeM 16 pas, MOCKOJNBKY O4YeHb JJIMHHOE
OrPaHUYUTENBHOE YCTPONCTBO HAYMHAET CO3/1aBaTh YAAPHBIN LIy M.

IIpennoururenbHO, AJMHA OMPAHUYUTENBHOTO YCTPOMCTBA B MPOJOJILHOM HalpaBieHUU
KAaHABKM TI0 MEHbLIEH Mepe B 3 pasa Oosblle TOJIIMHBI TEPErOPOAKH B IMPOAOIBHOM
HanpaByieHuN kaHaBku. OOnanaromee OoJbIIed IIMHOW OTPaHMYUTENIBHOE YCTPOWCTBO, Kak
npaBmwiIo, obecreunBaeT OoJibliee COMPOTHUBIEHHE AeQOpMaLdu BCIEACTBHE BO3AEHCTBUSA

IIOTOKa CHEra.



TonmuHa meperopoAkd B MPOAOJbHOM HANpPAaBJICHUM KaHABKU MOXET COCTAaBJISITh HE
menee 0,4 MM u He O6osnee 1 mMm. [IpennoyTHTENBHO, TONIIMHA TEPETOPOIKH COCTABIAET 1 MM.
Ecnu tonummnHa neperoponku 6onbme 1 MM, nedopmaniys neperoponku 3aTpy IHIETCS.

[IpennouTurenpHO, IJIMHA OTPAHUYUTEIBHOTO YCTPOMCTBA B MPOJIOJIbHOM HAINpPABJICHUU
KaHaBKH OOJIbLIE IMUPUHBI OTPAHUYHUTEILHOTO YCTPOWCTBA B HAMPABJIEHUH 0 IIHPUHE KAHABKHU.
ObGnanarornee Oosplueli JIMHONW OrpaHMYUTENBHOE YCTPOMCTBO, KaK MPAaBHJIO, OOeCreYynBaeT
Oonbliee  compoTuBieHuMe — AeopManuu  BCIEACTBUE  BO3IACHWCTBUS  IMOTOKA  CHera.
OrpaHnuUTETbHOE YCTPONCTBO MEHBIIEH IMHUPHUHBI MOXKET CO3[IaBaTh MEHbIIEE COMPOTHBIICHUE
MPOXOXKICHUI0 TOTOKa BoAbl. Hampumep, eciu yron HakjIOHAa HAKJIOHHOW TMOBEPXHOCTH
cocrasjisieT Oosiee 45°, MOTOK BOZBI CTAHOBHUTCS HEPABHOMEPHBIM, B TO BPeMsl KaK yTJIbl HAKJIOHA
STOU MOBEPXHOCTU MeHee 45° 00eCneunBaroT MIABHBIN MOTOK BOBI.

[IpennouTurenbHO, IJIMHA OTPAHUYUTENBHOTO YCTPONUCTBA B MIPOJAOJBHOM HAIpPaBJIECHUN
KaHABKH TO MeHbInell mepe B 1,5 pasa Oojblle TONIMUHBI OFPAHUYUTEIHHOTO YCTPONCTBA B
HaIpaBJICHUH O MUPUHE KaHaBKU. COOTHOIIEHNE MOXKET COCTAaBJISITh 10 MEHbLIEH Mepe 2, 3, 4,
Sunu 6.

3a30p MeXAy OrPaHUYUTENbHBIM YCTPOWCTBOM U MEPErOpPONKOM B MPOAOJIBHOM
HANPABJICHUN KaHABKH MOXKET COCTaBsiTh He MeHee 0,2 MM u He Oomee 0,8 mwm.
IIpenmoururensHO, 3a30p coctaisieT 0,2 MM. 3a30p AOKEH ObITh KaK MOKHO MEHBIIE, YTOObI
neperopoka Kak MOKHO MeHbIIe 1e(hOpMUPOBaIaCh 1O COMPUKOCHOBEHHS C OTPAaHUYHUTEIIbHBIM
YCTPOMCTBOM.

3a30p MexIy Meperopoakoi u OOKOBOI CTEHKON KaHABKU MOXKET COCTABIISITh HE MEHee
0,2 mm u He OGomee 0,8 mm. Ilpu 3a30pe ¢ GOKOBOH CTeHKOH Mo MeHblneid mepe 0,2 MM
neperopoaka MokeT Jierko aedopmupoBatbes. Ilpu 3a3ope He Oonee 0,8 MM meperoposka
obecneunBaer 3pdexTUBHOE 3anepskuBaHue cHera. IIpenmodrurepbHbIA 3a30p cocrapisieT 0,2
MM.

[IpennoyTuTeNnbHO, OrPpaHHYUTENBPHOE YCTPOHCTBO pPACIIONIOKEHO PsiioM ¢ OOKOBOM
CTeHKOW kaHaBkW. OrpaHUYHTESIBHOE YCTPOHCTBO, mpujeraroiiee kK OOKOBOH CTEHKE, MOKET
CO3/1aBaTh MEHbIIIee JJOOOBOE COMPOTUBIICHHE MOTOKY BOJBI, Y€M OTPAHHYUTEILHOE YCTPONCTBO,
pPacmoJIOKEHHOE TocepennHe KaHaBku. Kpome TOro, OorpaHMYUTEIbHOE YCTPOWCTBO MOMKET
o0sanath O0JbINEH KEeCTKOCTHIO.

[IpenmodTuTepHO, OTPAHHYUTENBHOE YCTPOWCTBO NPHKPEIICHO K OOKOBOW CTEHKE
kaHaBkH. OTpaHUYUTEBHOE YCTPOMCTBO TAK)KE MOXKET OBITh MPUKPEIUIEHO K OOKOBOW CTEHKE
KaHABKH, UJI BMECTO 3TOTO MOXET OBbITh MPUKPETUICHO K HIKHEH CTeHKE KaHABKH.

[IpennouTuTenpHO, IJIMHA OTPAHUYUTENBHOIO YCTPONCTBA B MPOJOJLHOM HAIpaBIEHUN

KAaHaBKU COCTaBisseT Mo MeHblied Mepe 0,1 BenuumHbl HMpuHBl KaHaBku. OOnanaroiee



OonblLIe UIMHOW OTrpaHUYMTENBbHOE YCTPOWCTBO oOOecreunBaeT OoJbllee COMPOTHUBIICHHE
nedopmaruu BCIEOCTBHE BO3AECHCTBUS MOTOKAa cHera. COOTHOLIEHHE MOXET COCTABIIATH II0
menbiuen mepe 0,3, 0,4, 0,5 nin 0,7,

CooTHolIeHHE MOXET COCTaBJIATh He Oosiee ueM B 0,9 pas, MOCKOJIBbKY OY€Hb JJIMHHOE
OTPaHUYUTENIBHOE YCTPONCTBO HAYMHAET CO3/1aBaTh yAAPHBIN LIy M.

IIpennoururensHO, NpU BUAE B NMPOAOJBHOM HAINPABICHUM KAHABKU OTPAHUYUTENIBHOE
YCTPOMCTBO mepekphiBaeT Mo MeHbineld Mepe 30% momanu neperoponaku. [lpu Oonbiueit
TUIOLIA/IH TIEPEKPBITUS] OTPAHIUYUTENIbHOE YCTPOHCTBO MOXKET 00ECTIeUYnBaTh JIyYIIYEO ONOPY IS
NIEPErOPONIKH, TMPEMATCTBYsI €€ neopMalfio B pe3ysibTaTe BO3ACHCTBHUS MOTOKA CHEra. JTo
COOTHOIIEHHE MOKET COCTABJIATH MO MeHbIneh Mepe: 35%, 40%, 45% unu 50%.

3TO COOTHOLIEHHE HE JOJDKHO ObITh Oonee 60%, MOCKONBbKY OYeHb OOJbIIast TUIOMIAIb
NEPEKPBITHUSI MOXKET MELIATh [TPOXOKASHHUIO BOJBI.

IIpennouTturenbHO, OrpaHUYHUTENBHOE YCTPONCTBO MEPEKphIBaTh MEPErOpoAKY OT
3a(pKCHPOBAHHOTO Kpasi MEPETrOPOAKH IO CBOOOIHOTO Kpasi MePErOpOAKH.

IIpennoururenbHO, IPU BUAE B MPOJOJbHOM HANpPaBIE€HUU KaHABKHU, OTPAHUYHUTENbHOE
YCTPOMCTBO MEPEKphIBAET MEePEropoaky He MeHee ueM Ha 0,8 MM u He Oojyee yem Ha 1,5 mMm.
IlepexpbiTue B mpenenax BbILIEYKa3aHHOTO AWANa3OHa MEPEeKpPbIBAET AOCTATOYHYIO 4YacTb
NePeroposIKM, YTOOBI MPEMNSATCTBOBATh €€ AeopMaLii BCIEACTBUE BO3JEHCTBUS MIOTOKA CHEra,
B TO K€ BpeMsl, He CO3/7jaBasi Ype3MEPHOTrO COMPOTUBJICHUS TPOXOXKACHUIO TOTOKA BOABL

IIpennoururenpHO, AJIMHA OFPAHUYUTEIBHOTO YCTPONCTBA B MPOAOIBHOM HANpaBICHUU
KAaHABKM COCTaBNsieT 1O MeHbliedr Mepe 1,7 wmm. OOnanaromnee Oosblueil  UIMHOM
OTPaHUYMTENIBHOE yCTpOHCTBO oOecrednBaer Oosbluee  compoTHBieHHe nedopmanun
BCJIEJICTBHE BO3JEHCTBUS IIOTOKAa CcHera. J{iMHA OrpaHUYUTENHOTO YCTPOMCTBA MOKET
COCTaBJIATh MO MeHbLIel Mepe 2,5 MM, 3 MM, 4 MM unu 5,2 mm. JliMHa MOKeT mpeBblIaTh 0,3
MM, MOCKOJBbKY OYeHb IJIHHHOE OTPaHUYUTENIbHOE YCTPONWCTBO MOKET HAuWHATh CO3/1aBaTh
YAApHBIN LIYM.

IIpennouTuTensHO, OrpaHUYUTEIBHOE YCTPOWCTBO PACHOJIOKEHO PSAOM CO CTEHKOU
KaHABKU M UMEET HAKJIOHHYIO TOBEPXHOCTD, MPHUCIIOCOOJICHHYO JJIsl HATIPABIICHHS TOTOKA BOJIBI,
MOCTYMAIOIIEr0 € MNEepBOH CTOPOHBL, OT CTEHKM KAaHABKH, KOTOpas pacIoOJIOKE€HA PSAIOM C
OTPaHUYUTENbHBIM YCTPONCTBOM, U Ha MEPETOPOAKY.

DTa HakJIOHHasT NOBEPXHOCTb IUJIABHO YMEHbLIAeT UIMPUHY KaHaBKUM U IJIOLIA]b
MOTIEPEYHOr0 CE4YeHMs] IOTOKa BOAbl. B pesynbrare 3TOro, corjacHo 3akoHy bepHynmm,
IIPOUCXOAUT YBEJIMYEHHE CKOPOCTH IIOTOKA U IMOBBILUIEHHE JUHAMUYECKOrO JaBJICHMUSI.

IloBbllIEHHOE JIMHAMUYECKOE JaBJIeHHE CrocoOcTByer Oonee Jjierkod  nedopManuu



NEePEeropoAKH, B pPe3yJIbTaTe 4ero BOAA MOXKET Jierde NpoTeKaTh MO KaHaBke. biaronaps stomy
yJIy4IIAeTCsl BOAOOTBOM U3 KaHABKU.

IIpennodTurenbHO, OrPaHUYUTENIBHOE YCTPOMCTBO MMEET HAKJIOHHYI IOBEPXHOCTD,
NPUCTIOCOOJIEHHYIO JJIi HAINpaBleHWs IOTOKAa BOJBI, MOCTYMAIOINEro C MEePBOH CTOPOHBI, OT
CTEHKM KAaHABKH, KOTOpas paCIHOJIOKEHA PsIOM C OrPaHUYUTENbHBIM YCTPONCTBOM, M Ha
neperopoAky. IIpennouTuTenbHO, OrpaHUYUTENIBHOE YCTPONCTBO PACHOJIOKEHO PAAOM C
OOKOBOI CTEHKOIN KaHABKH UJIH MPUKPETUIEHO K HEH.

[IpennouTurenbHO, yroj HaKJIOHA HAKJIOHHOW MOBEPXHOCTH COCTaBsieT He MeHee 20° u
He Oonee 30° OTHOCHTENBHO CTEHKH, PSIIOM C KOTOPOH PacroOKEeHO TaHHOE OTPAHUYHUTEBHOE
yCTPOHCTBO. DTUM 00ECIeYnBaeTCsl XOpollee KOMIIPOMHCCHOE pelIeHHe, OoOecreunBaroiiee
CO3JIaHHE OTIOPBI [T EPErOPONKH Oe3 CO3TaHMS YPE3MEPHOTO COMPOTUBIICHHUS IOTOKY BOJBL

IIpennouturenbHO, HAKJIOHHAsE IOBEPXHOCTb OTXOAUT OT MPOAOJBHOIO KOHILA
OrPaHUYUTENBHOIO YCTPONUCTBA, PACIIONIOKEHHOTO JANbIIE OT NEPErOPOAKH.

IIpennouturenbHO, HAKJIOHHAs IOBEPXHOCTb MPOXOAUT O MPOJOJBHONO KOHLA
OTPAHUYUTENBHOTO YCTPOUCTBA, PACIIOJI0KEHHOIO PSAIOM C MEPETOPOAKOM.

OrpaHnuuTenbHOE YCTPOMCTBO MOXET COAepKaTb TOPLOBYIO IOBEPXHOCTb B
NPOAOJIBHOM HAIPABJIEHUU KAHABKU, NMPOXOASIIYIO MO CYIIECTBY MapajlielbHO HAIPABIECHUIO
LIMPUHBI KAHABKY, MPEANIOYTUTENBHO, PAIOM C EPETOPOIKOM.

IIpennoyTuTenbHO, BBICOTA TIEPETOPOIKH COCTABIIsAET HE MeHee 85% riyOuHbI KaHaBKH,
Oonee mnpeamnourutenvHo, 100% rnyOuHBl KaHaBkU. 1O obecneunBaer 3ddexTuBHOE
3a/ep>KMBaHNE CHEra NeperopoaKOu.

[IpeamouTuTeNnbHO, MMPHUHA KaHAaBKM Oojiee 4eM B TpU pa3a OoOJblle MIMPHUHBI
OTPAaHUYHUTENILHOTO YCTPOICTBA B HAIMpPABICHUU MO INUPHHE KAHABKH. JTO OOYCJIOBJIEHO TEM,
YTO OrPAHUYUTENIbHOE YCTPOHCTBO OuYeHb OOJBLION INUPHHBI MOXKET NPENsTCTBOBATh
MIPOXOXKIEHUIO BOJBI.

[IpenqnouyrurenbHO, IMMpPHHA KaHaBKM He Oonee 4yem B 12 pa3 Oojblne MIUPUHBI
OTPaHUYHUTENBHOIO YCTPOICTBA B HAIPABJIEHUU MO IIMpUHE KaHaBKU. Eciau mmpuHa KaHaBKU
Ooyble 3TOrO 1O CPABHEHHIO C OrPAHUYUTENbHBIM YCTPOMCTBOM, TO BO3MOXHO, HYTO
OTPaHUYUTENIbHOE YCTPOHCTBO HE CMOXET O0ecrne4YnBaTh YIOp IJIsl TEePEeropoaKd  JUIs
NPEAOTBPAILIECHUS €€ Ype3MEPHO nedopmannu.

IMupyHa OrpaHUYUTENBHOTO YCTPONCTBA B HANPABJIEHUU IO LIMPUHE KaHABKU MOXKET
cocTaBisAiTh He MeHee | MM u He Oomee 2,3 mMm. Hampumep, mupuHa OrpaHUYHUTENBHOTO
YCTPOMCTBA MOKET COCTABJISATH 2 MM.

IMuprHa KaHABKU MOKET COCTaBJIATH He MeHee 4 MM u He Ooinee 12 mm. Hampumep,

MpUHA KaHABKKU MOXKET COCTABJIATDH 8 MM.



IInpyuna neperopoAKU B HANPABJIECHUH IO IIUPUHE KAHABKU MOKET COCTABJISITh HE MEHEE
2,4 MM u He Oonee 11,6 mm. Hanpumep, mupuHa neperopoikyu B HANpPABJIEHUH IO IIUPUHE
KaHaBKHU MOXET COCTABIIATh 7/ MM.

IIpennouturenbHO, B KaHABKE BBINOJIHEHO MHOXECTBO OIPAHUYUTENBHBIX YCTPOMCTB,
KQKI0€ M3 KOTOPBIX BBIIOJHEHO TaK, KaK OMHCAHO BBILIE, COTJIACHO H300pPETeHUI0, OIHO U3
KOTOPBIX PACMOJIOKEHO PSAOM C OAHON CTEHKOH KaHaBKH, a APYroe PacloOXKEeHO PSAOM C
APyrod CTEeHKOW KaHaBkH. Kpome TOro, kaxmoe OrpaHUYUTEIbHOE YCTPOMCTBO MOKET OBbITh
BBINIOJIHEHO TaK, KaK ObLUIO OMUCAHO BBILIC, B OTHOIIEHUH IOMOJHHUTEIbHBIX OTIHYUTEIbHBIX
NPU3HAKOB COTJIACHO U300PETEHUIO.

BrimonHenue B KaHaBKe IO MEHbBIIEH Mepe MABYX OIPaHUYUTENbHBIX YCTPONCTB
obecrieunBaeT yaoOHOE CPENCTBO U TOANEPXKKH TMEPEropoAKH C LEJbI0 OTPaHUYCHUs €&
nedopmaruu B pe3ysibTaTe BO3ACHCTBHUS CHera. lIpeamodTUTeNnbHO, ONHO OTPaHUYHTENBHOE
YCTPOUMCTBO pACHOJIOKEHO PSIOM C ONHOH OOKOBOW CTEHKOH KaHaBKH, a Jpyroe
OTPaHUYUTENIbHOE YCTPOHCTBO PACIIONOKEHO PSAAOM C IOPYroil (MPOTHUBOIOIOKHONW) OOKOBOMH
CTEHKOU KaHABKHU.

OrpaHnuuTenbHOE YCTPOWCTBO MOXKET MMETb OrPaHUYUTEIbHYIO IIOBEPXHOCTD,
CIy’KaIlyro Uit orpaHnyenus nedopmanuu neperoponku. [IpennouturensHo, OrpaHIIUTEIbHAS
MOBEPXHOCTh BBIMIOJHEHA C BO3MOKHOCTBKO OrpaHHuYEHUs! AeGOopMaluu Meperopoiku MyTeM
BXOXKJEHHsI B KOHTAKT C meperopofgkoil. OrpaHHYUTENbHAas MOBEPXHOCTb MOXET OBbITh
MIPAKTUYECKU TUIOCKOW M MOXKET MNPOXOAUTH MPAKTHYECKU MNEPHNEHAUKYJSIPHO MPOAOIBHOMY
HAIIPABJICHUIO KAHABKHU.

OrpaHnuUTENbHOE YCTPONHCTBO MOXKET UMETh INPAKTUYECKH TPEyrojbHYI (opMmy B
TJIaHe.

[IpenqnoyTuTenbHO, IIMHA COTJIACHO HM300PETEHHI0O HMMEEeT 3aJaHHOE HaIpaBlIeHHE
BpAllleHNs], KAHABKA C BBIMOJHEHHON B HEH MEPEropoiKON sBJISETCS KOJbLIEBONW KaHABKOW; a
OrPAaHUYUTENIbHOE YCTPOMCTBO BBIMOJHEHO € BO3MOXKHOCTBIO OrpaHHYeHHus: JaedopMariu
NEePEeropoAKH MOJ AEHCTBUEM IOTOKAa CHEra, IMPOXOXALIEro MO KaHaBKE CO BTOPOW CTOPOHBI,
MPOTUBOIIOJIOKHON IEpPBONH CTOPOHE, BO BPEMsl TOPMOKEHHsI B JOCTATOYHON CTENEHU MJIs
NPeIOTBpAlleHHs] TPOXOKACHUsI CHEra 3a Neperopoaky. B HacrosieM omnucaHueM "KoJbLeBOH
KaHaBKON" Ha3bIBAa€TCsl KaHaBKa, MPOXOJAllasl B HAMPaBJICHUU IO OKPYKHOCTU IIHHBI, HO HE
00s13aTeNIbHO TOYHO MapaUIeIbHO HAPABJIEHHUIO 110 OKPYKHOCTH LITMHBL

ANbTEepHATHBHO, KaHaBKa MOXeT ObITh momnepevyHoii. Hampumep, ecny BbIeOnuCcaHHas
NePeroposika BBINOJHEHA B MOIMEPEYHON KaHABKE, OTPAHUYUTENIBHOE YCTPOMCTBO MOXKET ObITh
pPacmoJIOKEHO MEXKAYy MEeperopoJKOd M 5KBATOPUAJIBHOM IUIOCKOCTBKO IWIMHBL IIockonbky

HOPMAJIbHBIM HAIIPpAaBJICHUEM TIOTOKAa BOABI SABJISICTCSA HaAIMpPaBJICHUC OT 3KB3TOpPI2L]'IbHOI’I



MJIOCKOCTH LIHHBI K KPAK0 MPOTEKTOpa, OTPAHUYUTENBHOE YCTPONCTBO MO3BOJISIET NEPETOPOAKE
neopMHpOBaTBECS, YTO IO3BOJIAET BOAE IPOTEKaTh K Kpar mnporekropa. OmHAKO AaHHOE
OrPaHUYMUTENIBHOE YCTPOHCTBO MPEMATCTBYET MNEPEMEIIEHUI0 CHEra B IMPOTHBOIOJIONKHOM
HAIIPABJICHUH, YTO YJIy4lIaeT CLEIUIEHUE IIUHBI CO CHEIOM IPU NOBOPAYUBAHUU.

Ecnu xaHaBka sIBJIsIeTCs] MONEPEYHON KaHABKOM, HO UMEET KOMIIOHEHT, PaclOJIOKEHHBIN
B HAIPAaBJICHUH IO OKPYKHOCTHU LIUHBI, NIMHA MOXKET UMETh 3aJJaHHOE HAIIPaBJICHUE BPALLEHUS,
U OrPaHUYMTENIbHOE YCTPOHCTBO MOXKET OBbITH BBIIOJHEHO C BO3MOXXHOCTBIO OTPaHHYEHUS
nedopmauy neperoponKy Moa ASHCTBUEM IMOTOKA CHEra, MPOXOASIIEro Mo KaHaBKe CO BTOPOI
CTOPOHBI, NMPOTUBOMNOJIOKHONW MEPBON CTOPOHE, NPU TOPMOKEHUH, B JOCTATOYHON CTENEHH,
9YTOOBI MPEOTBPATUTD MPOXOXKAECHUE CHETa 3a IIEPETOPOIIKY .

IIpennoyTutenbHO, MIKWHA SBISETCS [MUNOBAHHON LIMHON WJIM BCECE30HHOM IINHOM.

Hwxe mnpuBogurcs mnonpoOHOE ONUCAaHWE BapHAHTA BBIMOJHEHHUS H300pETeHHS,
MPUBOAMMOIO UCKIKYUTENBHO B KA4€CTBE MPUMEPA, CO CCbUIKAMHU HA MPUJIOKEHHBIE YEPTEXKH.

Ha ¢ur. 1 nokasana xkaHaBka OOBIYHOHM IIMHBI C MEPErOPOAKON B HEH, BHI CBEPXY B
U30METPUH,

Ha ¢ur. 2 — KaHaBKa IIMHBI C TEPErOPOIKOIN COrNIAaCHO BAPUAHTY OCYINECTBIICHHS
n300peTeHNs, BUA CBEPXY B U30OMETPHUU,;

Ha ¢ur. 3 — NMPOTEKTOp IIMHBI U KAaHABKA LIMHBI C IEPErOPOAKOI COrJIAaCHO BapUAHTY
OCYIECTBIIEHUSI U300pPETEeHUs, BUJ] CBEPXY,

Ha (ur. 4 — KaHaBKa LIMHBI C IIEPETOPOAKON 1Mo (ur. 2, BUA CBEPXY;

Ha QUr. 5 — KaHaBKa IIUHBI C IEPErOpOAKON 1o (ur. 2, BUI C TOPLA,;

Ha ¢ur. 6 — rpaduk, TEMOHCTPUPYIOLIMH Pe3yJbTaThl KOMIIBIOTEPHOTO MOAEIHPOBAHMS,
MPOBOAUBILErOCs ISl MOATBEPKIECHUS TEXHUYECKOro 3 dexra nzoOpereHus; u

Ha ¢ur. 7 — papyroi rpaduK, AEMOHCTPHPYIOIIUN pPe3yJbTaThl KOMITBIOTEPHOTO
MOJZIEJIUPOBAHUS.

Ha ¢ur. 1 nokazana kaHaBka 1 ¢ BBITIOJHEHHOH B HEll eperopoaKoi 2 B 0ObIYHOMN IIHHE.
Ileperoponka 2 BBINOJHEHA B KOJNBLEBON KaHaBKe 1 MPOTEKTOpa IIMHBI AJI1 YMEHBIIECHHUS IIyMa,
BBI3BIBAEMOI'O TIOJIOCTHBIM pe30HaHCOM B KkaHaBke 1. Ha wu3oOpakeHnn cneBa moka3aHa
neperoponika B HeAePpOPMHPOBAHHOM COCTOSTHHH, & HAa M300paXEHUH CIPaBa - MEPEroposika B
nepopmupoBaHHOM coctosiHud. Ha ¢ur. 1 mokasaHa TOJBKO ONHA CEKLMs KaHABKU | IIHHBL
ITosTomy Ha ¢ur. 1 moka3aHbl TOPLOBBIE MOBEPXHOCTH 3 U 4 U OOKOBBIE MOBEPXHOCTH 5 U 6
CEeKLIMM KaHaBKH, KOTOPbIE OTCYTCTBYIOT B PEAJIbHON LIUHE.

Ha ¢ur. 1 m 2 cruiomHble CTPENKH MOKa3bIBAIOT, YTO IEPErOpoaKa MOXKET
nepopMupoBaThCSl MOA AEHCTBHEM IOTOKA BOABI MM CHEra OT O3TOrO HAaNpaBleHUs, a

NYHKTUPHAs CTPEJKa MOKa3bIBAET, UTO MEPEropoka He MOXKET Ne(pOPMHPOBATEHCS B PE3yJIbTaTe



BO3JIEHCTBHSI TTOTOKA € 3TOW CTOpOHBI. COOTBETCTBEHHO, KaK IMOKa3aHO Ha ¢ur. 1, meperopoaka
MOXeT Ae(OopMUPOBATECS B pe3yJibTaTe BO3ACHCTBHS MOTOKA C 0OEUX CTOPOH, B TO BpeMs Kak
neperoposika, okasaHHas Ha (ur. 2, MOXeT 1epOpPMHUPOBATHCS TOJBKO MOA AEHCTBUEM MOTOKA,
NPOXOJAIIEro CBEPXy BHHU3 (B IUIOCKOCTH PUCYHKa). B KOHTeKcTe M300peTeHHs BBIpaKeHHE
"MOXeT 1eOpMHUPOBATHC" CIYXKUT IJIsi 0O03HAYEHUSI COCTOSTHHSA, P KOTOPOM NEpPEeropoaka
U3MEHSET CBOIO ()OPMy B JOCTATOYHOH CTENEHH AJIs MPOXOXKACHUs noToka. I1okazanHas Ha ¢wur.
1 meperoponka MokeT cBOOOIHO NeGOPMHUPOBATHCS MOA AEHCTBUEM MOTOKA BOIBI HIIH CHETa C
000# U3 CTOPOH.

Ha ¢ur. 2 moka3zana kaHaBka 11 IIMHBL, UMENOINAs TEPErOpPOAKY B HEW, COrJIACHO
BapHAHTY OCyInecTBIeHus n3odperenns. Kanaska 11 BbImojiHeHa B poTeKTOpe MnHbl. KaHaBka
11 u meperopoaka 12 ananoruuHel KaHaBke 1 1 nmeperopoake 2 oObIMHON LIMHBI, TOKA3aHHOH Ha
¢ur. 1. OgHako B kaHaBke 11 mpeaycCMOTpeHBbI JBa KJIMHOBHIHBIX 3jieMeHTa 13, 14,
pPacnoyIOXKEeHHbIE HA NMEPBOM CTOPOHE MEPEeropoAku 12 B MpOAOSBHOM HAaNpaBJICHUM KaHABKH.
ITepBoii cTOpoOHOU sIBNIsIETCsT BEpXHssE CTOpoHA Ha (ur. 2. Kaxkaplii KIMHOBHIHBIN 3JieMeHT 13,
14 nozBonsier neperopoake 12 negopmMupoBaThCs MOA AEHCTBUEM MOTOKA BOABI, MPOXOASIIETO
o KaHaBKe C mepBod (BepxHeil) ctopoHsl. Jledopmanust meperoponku 12 mo3Bossier BoAe
NpOTEKATh 3a HEE.

Ha ¢wur. 2, kak u Ha ¢ur. 1, noka3ana Tonbko ogHa cekuus kanaBku 11 munbL [ToaTomy
Ha Qur. 2 moka3zaHbl TOPLOBbIE MTOBEPXHOCTH 25 U 26, 1 OOKOBbIE MOBEPXHOCTH 27 U 28 cexumu
KaHaBKH, KOTOPBIX HE UMEETCsl B PEAJIbHOMN LIMHE.

B paccmatpuBaeMOoM BapuaHTe BBIIONHEHHMs KaHaBka 11 mpencrasiser coOoi
KOJIBLIEBYIO KaHABKY, MPOXOASLIYIO MapajllebHO HAMIPABIEHUIO [0 OKPYKHOCTHU IHHBL OJIHAKO
JaHHAs KaHaBKAa HE O0s3aTeJbHO IOJUKHA MPOXOAUTH TOYHO MapajUIeIbHO HATPABJICHHUIO IO
OKPY>KHOCTH IIHUHBI.

KnunoBupnnble snementsl 13, 14 cnykat s orpanudeHus neopMariy meperopoaKu
12 mox neiicTBHeM NOTOKA CHEra, MPOXOISINEro MO KaHaBKE CO BTOPOW (HMIKHEW) CTOPOHBI,
NPOTHUBOIIOJIOKHOH MepBOi (BepXHEH) CTOPOHE, MPU BBIMOJIHEHHH TOPMOkeHHs1. KimHOBUIHbIE
saeMeHThI 13, 14 orpaHn4uBarOT AeOpMalmio Meperopoaky 12 B TOCTaTOUHOM CTeNeHu, YTOObI
NPEAOTBPATUTh MPOXOXKIAEHHE cHera 3a meperopoaky 12. Takum obpasom, meperopomka 12
3a€p>KUBAET CHET, YTO YJy4lIaeT CLEIJICHHE IIMHBI CO CHErOM Ha 3aCHEKEHHOM JOPOKHOM
nOKpeITUH. [IOCKONBKY B paccMaTpUBA€MOM BAapHWAHTE BBINOJIHEHUs KaHaBka 11 sBisercs
KOJIbLIEBOM KaHaBKOW, IIPU TOPMOKEHUU CHET MEPEMEINAETCs B HAIMPABJIEHUU IO OKPYXKHOCTH
muHbel. Boga Takke NMpOTEKaeT B HAMNPABJICHUHM MO OKPYXXHOCTH ILIWHBL, HO B OCHOBHOM B

HalpaBJICHUH, MPOTHUBOIIOJIOX)KHOM HAITPABJICHUIO MEPEMEIICHUA CHETA.



Kanaska 11 comepsxut OokoBbie cTeHkH 15, 16 u HmkHIOO cTeHKy 17. Kak BumHO U3
¢ur. 2, 6okoBble cTeHKH 15, 16 SBISIFOTCS TUIOCKUMHU W MPOXOIAT MAaPAJIIEIBHO APYT JIPYTY.
OnHako 3TO He cymecTBeHHO. HukHfAs creHka 17 KaHaBKM NPOXOAUT MEXAY OOKOBBIMU
creakamu 15, 16 mox mnpsiMbiM yrioM K OOKOBbIM creHkam 15, 16, HO 3TO Takke He
CYLLECTBEHHO.

B npyrom BapuaHTe BBINONHEHUs KaHaBKa 11 sBisieTcs monepedHoi kaHaBKoW. B Takom
BAPUAHTE BBINOJIHEHUs] KaHaBka |1 mpoxXoauT mapaijienbHO HANPABJICHUIO LIMPUHBI LIMHBL
OnHako KaHaBKa HE JOJDKHA OOSI3aTENIbHO MPOXOAWTbh TOYHO MapajUIeNIbHO HAIMPABICHHIO
IIUPUHBI IIUHBL.

B paccmarpuBaeMOM BapuaHTE BBINOJHEHHMs NEperoponaka 12 mpukperieHa K HUKHEH
CTeHKe 17 kaHaBKHU U OTXOJUT OT HEe€ Hapy Ky B PaAUAIbHOM HAINPABIECHUHU LINHBL

B paccmarpuBaeMOM BapHaHTe BBIIOJIHEHUs Meperopoaka 12 MMeeT MOCTOSHHYIO
TOJNILHMHY B NPOJOJBHOM HANpABJIECHUU KAaHABKU U IMOCTOSIHHYIO INUPUHY B HANPABICHHUU IO
LIMPHUHE KaHABKU NPU NPOXOXAeHUH BBepX. Ileperoponka 12 nmpukpennena k HuxHel ctenke 17
KaHABKHU M0 JINHUH, TEPIEeHANKYISIPHOH OOKOBBIM cTeHkaM 15,16 xaHaBku. Ilpu Bunme cBepxy
JaHHAs TIEPeropolKka HMEET MPAKTUYECKH MpsAMOYrojbHyK ¢opmy. OnHako B Opyrux
BapUAHTAX BBITIOJHEHUS JaHHAs! IEPETOPOIKA MOXKET HMETh U IPYTYIO GopMy.

B paccmaTpuBaeMOM BapHaHTE BBIIIOJIHEHHs TOJIWHA MEPEropoaku 12 B mpoaosbHOM
HanpaBJI€HUU KaHABKU HAMHOI'O MEHbIIE €€ IIMPUHbI B HANPABICHUU MO IIUPUHE KAHABKU. JTO
MO3BOJISIET MEPEroposike JIETKO M3rHOaThCs MPHU BO3JEHCTBUM Ha HEE MOTOKA C MEPBON WIIM CO
BTOPOU CTOPOHBI.

IIpu sTom mneperopoaka 12 oOpa3yerT HAKJIOHHBIH 3JEMEHT, Crudascb MO JIMHHUU
KpEIJIEHUs] K HU)KHEN CTEeHKe 17 KaHaBKU.

B paccmarpuBaeMOM BapuaHTE BBINOJHEHUS OAWH KIWHOBUAHBIN 3JieMeHT 13
NPUKPETUIeH K OAHON OOKOBOI cTeHke 15, a mpyroil KIMHOBUIHBINA 3JIeMEeHT 14 MpUKpeIvieH K
npyroii 6okoBoit creHke 16. KnmuHoBHIHBIN 3eMeHT 13 mpoxomuT oT OOKOBOM creHkH 15 k
nentpy kaHaBku 11. KnuHoBuzHBI 35memMenT 14 mpoxoaut ot OOKOBOH CTeHKH 16 K LEHTpY
kaHaBku 11. JlnmHa KaXnoro KJIMHOBHAHOTO sjemeHTa 13, 14 B mpoAoOJbHOM HampaBlIEHUU
KaHAaBKH MOCTENEHHO YMEHBIIAETCsl OT TOYKH, I7le KJIMHOBUAHBIN 3J1eMeHT 13, 14 nmpukpemnneH k
OokoBoit creHke 15,16 kaHaBKH, IO TOYKH, B KOTOPOW KJIMHOBHIHBIA 3yeMeHT 13,14
PAacCIIoNOXKeH OJIMKE BCETO K LIEHTPY KaHABKH.

Kpome Toro, B maHHOM BapHWaHTE BBINOJHEHUS 00a KJIMHOBHIOHBIX djieMenrta 13,14
NPUKPETICHbI K HIDKHEN CTeHKe 17 KaHaBKH, YTO JIeNaeT UxX 0oJiee KECTKIMU.

KnuuoBunHbel 35€MeHT 13 COAEpKUT HAKIOHHYK MOBEPXHOCTH 18, MpoXomsiyr ¢

HAKJIOHOM OTHOCHUTENBHO O0KOBOI creHKH 15. HaknoHHast moBepXHOCTD 18 sBIsieTCS TIIOCKOM.
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Hanpasnenue, nepneHauKyJIIpPHOEC HAKJIOHHONW MOBEPXHOCTH 18, mapaijienbHO HUXKHEN CTEHKE
17 xanaBkH.

Haxknonnast noBepxHOCTh 18 mpoxonut ot OOKOBOW CTeHKH 15, Ha MPOAOIBHOM KOHLIE
KJIMHOBUJHOTO 3JIEMEHTa 13, pacnoyio;KeHHOM Ha YAAJeHUH OT MEeperopoiaxku 12, k LeHTpy
KaHABKM Ha MPOJOJIbBHOM KOHLE KIMHOBUIHOIO 3J€MEHTa 13, pacrnosoKeHHOM psOM C
neperopoxakoii 12. Takum oOpa3om, HaKJOHHAS MOBEPXHOCTh 18 HampaBisieT MPOXOASIIUI C
MEPBOM CTOPOHBI MOTOK BOABI B CTOPOHY OT OOKOBOUW CTeHKM 15 u Ha meperopoaky 12. Orta
HAKJIOHHAsl MOBEPXHOCTh IUIABHO YMEHbINAET IIUPUHY KaHaBKU 11 M muomans momnepeyHoro
CeYeHusl IOTOKa BOAbL. B pesynapraTre 3TOro, corjacHo 3akoHy bepHynnu, npoucxomur
YBEJIMYEHUE CKOPOCTU IIOTOKA U IMOBBILEHHE JIWHAMH4YECKOro nasieHus. IlosbilneHue
JUHAMHYECKOTO JaBJIeHUs criocoOcTByer Oojsiee yerkoit nedopmanuu neperopoaku 12. Takum
o0pa3oMm, TOTOK BOABI MOXET Oojiee JIErKO NPOXOOUTh MO KaHaBke 11, 4To yiyd4mmaer
BOIOOTBOA.

B paccmaTpuBaeMOM BapuaHTE BBINOJHEHWS HAKJIOHHAsI MOBEPXHOCTb 18 BBIMOJIHEHA
wiockord. ORHAKO HaKJIOHHAs MOBEPXHOCTh 18 MokeT OBITh BBIMOJNHEHa HE TUIOCKOH, a
KPHUBOJIMHEHHON, NPU YCJIOBUH, YTO OHA OOECIeYMBAET HANPABJICHHE MPOXOISINEro C MepBOH
CTOPOHBI TIOTOKA BOJIbI B CTOPOHY OT OOKOBOM CcTeHKH 15 1 Ha meperopoaky 12.

KnunoBunHbl 351eMeHT 13 CONEpKUT OrpaHUYUTENBbHYIO MOBEPXHOCTD B BUAE TOPLIOBOMN
nosepxHOoCcTH 20, TNPUCTIOCOONEHHOW HJs1 orpaHudeHust nedopmanuu mneperopoaku 12
Topuosas noBepxHOCTb 20 SBISIETCS IUIOCKOH U MPOXOAUT MEPHNEHAUKYISIPHO MPOAOIBHOMY
HANpaBJICHUIO KaHABKM, a TaKXe MepIeHIuKysipHo OokoBoit crenke 15. Kpome Toro,
HaIpaBJIeHUE, NEPIEHANKYJISIPHOE TOPLIOBOH NOBEPXHOCTH 20, MapajuiebHO HUKHEN CTeHke 17
KaHaBKU.

Topuosast moBepxHOCTH 20 MPOXOAUT OT OOKOBOW CTEHKH 15 MO HAMPaBJICHHUIO K LIEHTPY
kaHaBku 11. KoHell HakJIOHHOH ToBepXHOCTH 18, OskHUI K meperopoake 12, coenuHsieTcs ¢
KOHILIOM TOPLIOBOH MoBepXHOCTH 20, OIMKHUM K LIEHTPY KaHaBku 11.

Takum 0Opa3oMm, KIMHOBUIHBIN 3JIEMEHT 13 MMeeT MpakTUYECKH TPEYTrOJbHYI0 (GOpMYy B
TJIaHe.

KnunoBunsblli 31eMeHT 13 COAEPKUT Takke BEPXHIOK IOBEPXHOCTb 22, KOTOpas
napaJjuiesibHa HUKHEN CTeHKe 17 KaHaBKU.

KnunoBunseie 3neMenTsl 13 1 14 pacnonokeHbl CHMMETPUYHO OTHOCHUTEIBHO LIEHTPA
KaHaBkU 11, W KJIMHOBUIHBIA 3JE€MEHT 14 COOEpPKUT CIAEAYIOLIME YacTH, COOTBETCTBYIOLINE
OMNHMCAHHBIM BBILIE YACTAM KJIMHOBUIHOIO 3JIEMEHTA 13, a MMEHHO: HAKJIOHHYIO IOBEPXHOCTb

19; TOpLOBYIO MOBEPXHOCTH 21, U BEPXHIOK MOBEPXHOCTH 23.
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Kak BHOHO Ha pacroio)KeHHOM CIpaBa PUCYHKE Ha (UTr. 2, TO CPAaBHEHUIO C
JIEBOCTOPOHHUM PHUCYHKOM, Ieperopojaka 12 HEMHOro OTOrHyJjlaCb B CTOPOHY KJIMHOBHUIHBIX
snemeHTOB 13,14 mox pencTBMeM IOTOKAa CHEra, IepeMellarolnerocss no kaHaske 11 B
HaIpaBJI€HUU CHU3Y BBEPX B IUIOCKOCTU pucyHka. OnHAKO KIMHOBUAHBIE 3JieMeHThl 13,14
OrPAaHMYMBAIOT AehOpMALMIO MEperopoaku 12 u  NOpPenoTBpaAOT €€ 3HAYUTENbHYIO
nehopMaLMI0O TOA AEWCTBHEM IIOTOKA CHEra, MepeMelIaloIerocs MO KaHaBKe CO BTOPOH
(HYDKHEH) CTOPOHBI, MPOTHBOIMOJIOKHOW TepBOi (BepxHElH) CTOpPOHE, TMPH BBITOJHEHUH
TopMmokeHus1. [Tockonbky neperoponka 12 MoskeT neopMUpOBATHCS JIULIb HE3HAYUTEIBHO U HE
HACTOJIBKO CHJIbHO, 4YTOOBI 3aiiTW 3a KJIMHOBUAHBIE 3jeMeHThl 13,14, npemorsparnaercs
MPOXOKIAECHHUE CHEra 3a Nneperopoaky 12.

Ha ¢ur. 3 cneBa mokazan mportektop 30 muHBI, a crnpaBa u3o0OpakeHa kKaHaBka 11,
nokaszanHas Ha ¢ur. 2. Kanaska 11 Ha mpotekrope 30 mHHBI MOKa3aHa Ha N300paKeHUHU CJIEBA,
HO neperopoaka 12 u KIMHOBUAHBIE 3JIeMEeHTHI 13, 14 B HEN He MOKa3aHBbL.

Ha gneBocropoHHemM wu300pakeHMu Ha ¢ur. 3 CTpenka CHU3y IIOKa3bIBAeT
npeoOanaroiee HarpaBIeHHe MOTOKA BOABI B IPOIOJbHOM HANPABJICHWN KaHABKH, KOT/a [IHHA
KaTUTCs. B 4acTHOCTH, NpU IBMKEHUH IO MOKPOMY MOKPBITHIO, IIOTOK BOJBI HA YYaCTKE LINHBI
nepen MATHOM KOHTAKTa MepeMernaeTcst Brepen (B HanpaBIeHUHU ABIDKeHMs muHbl). Ha yuacTke
LIMHBI B [ISITHE KOHTAKTa MOTOK BOJBI B IPOJOJIbHOM HAMPABJICHUH KAHABKU OY€Hb MaJl, €CJIU OH
BOOOIIIE CYIIECTBYET.

BepxHsisi cTpenka Ha JIEBOCTOPOHHEM H300paK€HHM IOKA3bIBA€T HAIPAaBJICHUE
ABUKEHMsI CHETa BO BpeMs TOpMoOxeHHs. 1Ipu TOpMOXXeHHH Ha 3aCHEXEHHOM IMOKPBITUM CHET
HepeMeIaeTcss B HalpaBlIeHUH, MPOTHBOIOJIOKHOM MpeobiafaromeMy HalpaBICHHIO TTOTOKA
BOAbL. MHBIMH CIIOBaMHM, CHEr mepeMemaercs Ha3ad (B HANpPaBJICHWH, MPOTHBOMOJIOKHOM
HATIPABJICHUIO IBHKEHHUS IIUHBI).

Kak mokazaHo Ha MpaBOCTOPOHHEM H300PAKEHMU, MEXIY KaKABIM U3 KJIMHOBHJIHBIX
snemeHToM 13, 14 u meperoponkoil 12 MMEOTCA 3a30pbl, a TaKKe€ MMEKOTCS 3a30pPbl MEXIY
KaXXJIbIM U3 TOPLOB reperopoaku 12 u 60koBeIMu cTeHKamMu 15, 16 kanaBku 11.

B paccmarpuBaemMOM BapuaHTE BBINIOJIHEHHs IEPErOpOAKa 12 U KIIMHOBUIHBIE 3JIEMEHTHI
13,14 BBIMONHEHBI U3 TOrO XK€ CAMOr0 Marepuaia Wid COCTaBa, 4yTO U MpoTtekTtop 30 LIMHBL
ANBTEepHATHBHO, eperopoaka 12 u KIMHOBHIHBIE 3J1IeMeHTHI 13, 14 MOryT ObITh BBIIOJIHEHBI U3
Ipyroro Marepuaia Wi cocraBa. Uto kacaercs meperopoaku 12, marepuan, U3 KOTOPOro OHa
BBITIOJIHEHA, JOJDKEH ObITh JOCTATOYHO MSTKMM WM TMOKHMM, 4TOOBI meperopoaka 12 morna
neopMUpOBaThCS MOA AEHCTBHEM ITOTOKA BOABI, HO TAK)KE TOCTATOYHO TBEPABIM HIIN KECTKHM,
4yroObl mMHA obecneunBana TpeOyeMble XapaKTePUCTHKH IPU JIBIXKEHUU IO 3aCHEKEHHOMY

MOKPBITHIO (T.€. 4TOOBI OHa odecrieunBasia XOpollee CLEIUIeHHe CO CHerom). Marepuan uiu
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COCTaB KJIMHOBHIHBIX 3JIeMeHTOB 13, 14 nomkeH ObITh JOCTATOYHO TBEPABIM HIIM JKECTKUM,
qroObl OHHM OrpaHMYMBAIM  JedopManMiO meperopoaku 12, droOpl IHMHA  MOrJa
JIEMOHCTPHPOBATH TPeOyeMble XapaKTEPUCTHUKN Ha 3aCHE)KEHHOM TTOKPBITHHL.

Uro kacaercsi CHUXKEHUsl YPOBHS IIYMa, TO NPEATIOYTUTENBHO, YTOOBI B MATHE KOHTAKTA
IIMHBI MMENach 10 MeHbIneil Mepe 1 meperopozaka (a Takke €€ OrpaHHYUTENbHBIE SJIEMEHTHI).
ITpubnusurenbHast JIMHA TSITKA KOHTaKTa COCTaBisieT 150 MM 1Mo OKpPY’KHOCTH IIHHBI. MHBIMU
cioBaMy, OKOJIO 150 MM OKpY>KHOCTH LIMHBI HAXOIMUTCS B KOHTAKTE C JOPOKHBIM MOKPBITUEM.
Hanpumep, nns muHbl ¢ JuHON OkpykHOCTH 2000 MM IPEANOYTUTENBHO UMETh 110 MEHbIIEH
Mmepe 13, 20 unu 28 neperopoiok Ha KaHABKY.

Jdns  moaTBepkOeHHs TeXHH4Yeckoro sddexra wuzobpereHuss ObUIO  MPOBEAEHO
KOMIBIOTEpHOE MopenupoBanue. Ha ¢ur. 4 u 5 npuenensl rpaduku, HUTFOCTPUPYIOLIUE
BJIMSIHUE a0COIOTHBIX M OTHOCUTENIBHBIX Pa3MEPOB PA3JIMYHBIX 3JIEMEHTOB HAa XapaKTEPUCTHKU
LIMHBI IPU MOJEIUPOBAHUH.

[Tpr KOMIBIOTEPHOM MOJENHPOBAHUH OBLIM BBIOPAHBI CIENYIOIINE 3HAYCHUS] Pa3MEPOB
"a"-"f" u "©", nokazaHHbIX Ha Qur. 4:

a: 1 mm

b: 0,5 Mmm

c: 0,5 mm

d: 2 MM

e: 8 MM

f: 3,5 mm

©: 30°

Kak nokazano Ha ¢ur. 5, pasmep "X" 03Ha4aeT BbICOTY meperopoaku 12, a pasmep "y" —
riyOnHy kaHaBku. [Tpu MogenupoBaHuy ObLIO MPUHSTO CIENYIOINee 3HAaU€HHEe OTHOIIEHHS X/V

x/y: 1

Ha ¢ur. 5 moka3aHa HWKHSIS TIOBEPXHOCTD 29 CEKIMH KaHABKH, KOTOPasi OTCYTCTBYET B
peanbHON LIMHE.

Ha ¢ur. 6 mnpuseneH rpaduk, AEMOHCTPUPYIOIIUN pe3yJIbTaThl KOMITBEOTEPHOIO
mozaenupoBanus. I1o ocu opauHat otnoxensl 3HaueHst napamerpa "Fx/Fz [-]". 3neck Fx — cuna
B npoxoipHoM Hampasienuu (H), Fz — cuna B Hanpasnenun mo sepruxanu (H), u mapamerp
Fx/Fz ananormueH kodpduumenty tpenus. Ilo ocu aOCHUCC OTKJIABIBAIOTCS 3HAYCHHUSI
cvemenust (Mm). Tepmun "cmemeHue" CIy>KUT Ijisi OOO3HAYEHHUsS PACCTOSHUSI CKOJIBKEHUS
LIMHBI TP TOPMOKEHUU.

CrnolHON UHUEN MOKa3aHbl Pe3yJIbTaThl MOAEIUPOBAHUU Ui LIMHBI C KAHABKOMH, HO

06e3 mneperopoaku ("bes meperopoaku"), NYHKTHUPHOW JIMHHEHW TMOKA3aHbI PE3yJIbTATHI
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MOZIENTUPOBAHMS ISl LITUHBI C KAHABKOW C MEPEropoAKol, HO 03 OrpaHNYHUTENbHBIX 3JIEMEHTOB
(Tuna moka3aHHOW Ha ¢ur. 1, "OObHasg mUHA"), W IITPUXIYHKTHUPHOW JIMHUEH MOKa3aHBbI
pe3yabTaThl MOJAENUPOBAHUS JUIS LIMHBI C MEPErOPOAKON M ¢ OTPaHUYUTENBHBIMU 3JIEMEHTAMH
COIIACHO BapUaHTy ocyliecTByieHus nzooperenus no ¢ur. 2 ("[una cormacHo nzodbpereHuo").

U3 rpaduka BuaHO, uro 3HaueHus: Fx/Fy nnsa kpusoit "Illuna cornmacHo nzoOpereHuo"
BBIIIE, YeM I JPYTUX KPUBBIX AJISI BCEX MEpeMeIleHUil. JT0o OOyCIOBIEHO TeM, YTO IpHU
TOPMOKEHUU CHET 3aJiep:KuBaeTcs neperopoakoit. Hampumep, BuaHO, uTo A nepemernenus 20
MM 3Ha4ueHue napametrpa Fx/Fy mist "muHbl cornacHo n3odperenuto” cocrapisieT nopsinka 0,41,
B TO BpeMsl Kak JJis1 "muHbI Oe3 neperopoaku” u "oObIMHON MIMHBI" OHO COCTaBisieT okouio 0,35.

Ha ¢ur. 7 npusenen rpaduk, AEMOHCTPUPYIOIIUH pe3yJIbTaThl KOMITBEOTEPHOTO
MozenupoBaHus. Kak W B mpegpiaylieM ciiydae, IO OCH OpPAMHAT OTJIOKEHBI 3HAYEHUS
napamerpa "Fx/Fz [-]", tme Fx — cuma B npomonpHOoM Hampasinenun (H), Fz — cunma B
HanpasyieHun 1o Beptukamu (H), m mapamerp Fx/Fz ananmormueH ko3pQUIMEHTY TpPEHHsL.
[IpencraBneHHble Ha AWAarpaMMe TPU CTOJIOMKA OTPAKAKOT Pe3yJbTaTbl MOIECTUPOBAHHS IS
"muHel Oe3 meperoponku”, "oOBMHON mWUHB" U "mIMHBI cormacHo m3o0pereHus”. OmHaKo, B
oTnyme OT rpaduka Ha Gur. 6, crondmbl Ha GUr. 7 MOKA3BIBAIOT CPEAHUE 3HAYEHUS ITapaMeTpa
Fx/Fz npu nepememenuu ot 10 mm o 20 mm. st "muHbl 6e3 neperoponku” u "0OBMHOM
HIMHBL" 3TO cpenHee 3HaueHue coctarisieT 0,34, B TO BpeMs Kak JJisl "IINHbBI COTJIACHO BAPUAHTY
uzobpereHuss" 310 cpemgHee 3HaueHue pasHsiercss 0,40. Dt1o 3nauenme 0,40 COOTBETCTBYET
NOBBIIIEHNIO cpenHero 3HaueHus mnapamerpa Fx/Fz na 18% mno cpaBHeHuro ¢ "muHOW 0e3
neperopoaku” u "oObmHOH muHBI'. TakuM 00pa3oM, MOXHO CYHTaTh, 4YTO CPEIHHH
k03(ppuLmeHT TpeHus s "LIMHBI COTIacHO u300pereHuro" Ha 18% BhIe, W Takas LIMHA
MOKET 00eCTIeYMBAaTD JIy YIllee CLETICHHE CO CHETOM.

XoTs BbILIE ObLJT OMTUCAH BO3MOKHBIN BAPUAHT OCYIECTBJICHUS] H300PETeHHsI, BO3MOKHBI
U JIpyTHe pas3juuHble MOTU(UKALMK M M3MeHeHus. Hampumep, B paccMaTpuBaeMOM BapUaHTE
BBITIOJIHEHUsI HAKJIOHHAsI TOBEPXHOCTh 18 mepecekaercst ¢ TOpLoBOi noBepxHOCThIO 20. OnHako
B €lle OJHOM BAapHUAHTE BBINOJHEHUS MEXAY HAKJIOHHOW MOBEPXHOCTBIO 18 M TOpPLOBOMU
NOBEPXHOCTBIO 20 MOokeT OBITh mpenycMoTpeHa OOKOBasi TOBEPXHOCTb, NapajiesibHast
NPOZIOJIbHOMY HAIPABJICHHUIO KaHABKH. JTa OOKOBAasi MOBEPXHOCTh MOXKET o0ecredynBaTh Ooiee
BBICOKO€ COTPOTHUBJIEHHE NedopManuu neperopoaku 12 BciencTsue ACHCTBUS Ha HEE IMOTOKA
CHEra, B TO K€ BPeMsI NTO3BOJIsIsI HAKJIOHHOH MOBEPXHOCTH 18 OTBOANTH NMOTOK BOIBI OT OOKOBOMA
CTeHKH KaHaBkH 11.

OnucaHHBI BBIIE BapUAHT BBIIOJHEHUS OBLT pACCMOTPEH JHUINb B KauecTBE
WLTIOCTPaTUBHOrO npumepa. OnHako n3oOpeTeHne He 00s3aTeNbHO NOJDKHO OrpaHHYUBATHCS

OTIIUYHUTCIIbHBIMU NIPpU3HAKAMU OINMMCAHHOI'O BAPpHAHTA BBINMOJHCHHS, U CIICHUATIUCTY B ):[&HHOI’I
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obyactu 6YIIYT OUCBUOHbI PA3JIMYHBIC MOI[I/I(bI/IKaLII/Iﬂ, JOIIOJITHEHUA U/ v HNCKJIFOUYCHMUA,
KOTOPBIE BCE TAKXKE OXBATbIBAKOTCA o0beEMOM HaCTOAIICTO I/1306peTeHI/I$I BMECTC CO CBOHMMHU

OKBUBAJICHTHBIMHU PCIICHUSAMU.
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DOOPMVIJIA N30BPETEHHA

1. IITuna, conepxamas:

MIPOTEKTOP C KAHABKOM, UMEIOIEH EPEropoAKy B HEH, U

OTPaHUYUTENIBHOE YCTPONCTBO, pAaclOJOKEHHOE B KaHaBKE C MEpPBOM CTOPOHBI
NEePErOPOAKH B IIPOAOJIBLHOM HAIIPABICHUH KAHABKU,

NpUYeM TepPeroponka CrnocoOHa aeGOpPMHPOBATHCS MOTOKOM BOJBI, MPOXOISIIUAM IO
KaHaBKe C NEPBOI1 CTOPOHBI, O3BOJISAS BOAE MPOTEKATh 3a MEPErOPOAKY; U

OrPaHUYHUTENIbHOE YCTPONUCTBO BBIMOJHEHO C BO3MOXKHOCTBIO OTPaHUYEHUs AedopManum
NEepPeropoAKH MOJ AEHCTBUEM IIOTOKA CHEra, IMPOXOIALIEro MO KaHAaBKE CO BTOPOH CTOPOHBI,
MIPOTUBOIOJIOKHON NMEPBOM CTOPOHE, MPU TOPMOKEHUM WIJIM MOBOPAYMBAHUM, B JOCTATOYHOU
CTENEHU AJI NPEAOTBPALLEHUs] IPOXOXKACHUS CHETa 3a IEPEropoaKYy.

2. Ilm#a nmo nm. 1, B KOTOPOH AJIMHA OTPAHUYUTENIBHOTO YCTPOWCTBA B MPOAOJBHOM
HANpaBJIEHUN KaHABKH MO MeHbLIed Mmepe B 1,5 pasa Oojblue TONIIMHBI MEPETOPOAKH B
MIPOJOJIBHOM HAIpPaBJICHUN KAHABKH.

3. una o srobomMy u3 min. 1 uiy 2, B KOTOPOH UIMHA OTPAaHUYUTENIbHOTO YCTPOICTBA B
IPOZIOJIbHOM HAaIpaBJIEHUH KaHABKH IO MeHbIel Mepe B 3 pa3a OoJiblile TOMIUHBI IEPErOPOIKU
B [IPOJIOJIBHOM HAIIPaBJICHUU KAHABKH.

4. Iluaa no modomy u3 nm. 1-3, B KOTOPOH AJIMHA OTPaHUYUTENBHOTO YCTPOICTBA B
NPOZOJIBHOM HANpPAaBJIEHUU KaHABKU OOJbIlle HIMPUHBI OTrPAHUYMTEIBHOTO YCTPOMCTBAa B
HAIIPABJICHUH 110 LIUPUHE KAHABKH.

5. IlTnHa o modomy u3 mi. 1-4, B KOTOPOH OrpaHHYUTENIbHOE YCTPOHCTBO PACIIONOKEHO
psimoM ¢ OOKOBOH CTEHKOM KaHABKH.

6. [lluna o mmodomy U3 mm. 1-5, B KOTOPOI OrpaHUYHUTENHHOE YCTPOMCTBO MPUKPETLIICHO
K OOKOBOW CTEHKE KAaHABKH.

7. luna mo mrobomy u3 . 1-6, B KOTOPOH JJIMHA OrPAaHUYMTEIHPHOTO YCTPOWCTBA B
MIPOJOJIBHOM HAIPaBJI€HUU KAaHABKU COCTaBJsAeT MO MeHbuied Mepe 0,1 BenMYMHBI IIMPUHBI
KaHaBKH.

8. Illura nmo mobomy w3 mm. 1-7, B KOTOPOH mpw BHAE B MPOJOJBHOM HANpaBIECHUH
KaHAaBKH OrPaHUYMUTENIbHOE YCTPOMCTBO INepekpbiBaeT Mo MeHblleld Mepe 30% muoianu
NEePErOpPOAKHU.

9. lluna mo modomy u3 . 1-8, B KOTOpOH AJIMHA OrPAaHUYHUTENIHHOTO YCTPOWMCTBA B
MPOAOJBbHOM HANPABJIEHUH KAHABKU COCTABJISIET IO MEHbIIE mepe 1,7 MM.

10. IIura mo mobomy w3 mm 1-9, B KOTOpPOH OrpaHUYUTENIbHOE YCTPOHCTBO

PacCIioJIOKEHO  PsAAOM CO CTEHKOM KaHaBKH u HUMECT  HAKJIOHHYIO MMOBEPXHOCTD,
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NPUCTIOCOOJIEHHYIO Uil HAIPaBJIEHUs] TIOTOKA BOJBIL, MOCTYIAKOILIEr0 C MEPBOH CTOPOHBI, OT
CTCHKHM KAaHAaBKH, KOTOpPAas pACMHOJOKEHAa PAJOM C OrPaHUYUTEIbHBIM YCTPOHCTBOM, U Ha
NEPErOpOAKY.

11. Iln#a no 1. 10, B KOTOPOH HAKJIOHHAs! IOBEPXHOCTh OTXOAUT OT IMPOAOJIBHOIO KOHLIA
OTPaHUYUTENBHOTO YCTPONCTBA, PACIIONOKEHHOTO Jajbllie OT NEPETOPOAKH.

12. IlIuna no mobomy u3 mm. 10 uim 11, B KOTOpOIT HAKJIOHHAST TOBEPXHOCTh MPOXOAUT
0 TPOAOJIBHOIO KOHLIA OIPAaHUYUTENBHOTO YCTPOMCTBA, PACHOJIOKEHHOIO pPSAOM  C
NEePErOpOAKOM.

13. IIlmea mno umwobomy w3 mnm  1-12, B  KOTOPOW BBIMOJHEHO MHOMKECTBO
OTPaHUYUTENBHBIX YCTPONCTB, OAHO U3 KOTOPBIX PACIOJIOKEHO PsAOM C OIHONH CTEHKOU
KaHaBKH, a APYroe pPACHOJIOKEHO PsIOM C APYroM CTEHKOW KaHaBKH, NMPU 3TOM KaXKAOE U3
OrPaHUYUTENBHBIX YCTPOUCTB BBIMOJHEHO COIIACHO NMPEAIIECTBYOIEMY Ty HKTY.

14. ura mo mobomy u3 mm. 1-13, uMmerommas 3aJaHHOE HaNpaBJIeHUE BPAILCHUS, TPH
5TOM KaHaBKa, UMEIOINAs NEPEropoAKy, sBJSETCS] KOJbLEBOW KAHABKOM, a OrPaHUYMTENIBHOE
YCTPOHCTBO BBIMIOJHEHO C BO3MOJKHOCTBIO OTpaHHWYeHHUs AeopManuu Neperopomky IMox
JENUCTBUEM IOTOKA CHEra, MPOXOASLIEro MO KaHaBKE CO BTOPOW CTOPOHBL, MPOTHUBOIOJIOKHON
NEePBOM CTOPOHE, BO BPEMsi TOPMOXKEHMsI B JOCTAaTOYHOM CTENEHU sl MPENOTBPALLCHHUS

NPOXOXKISHHUS CHEra 3a MeperopokKy.
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