'M3BECTHMSI TOMCKOTO MHAYCTPHAJIBHOTO WHCTHUTYTA
¥ Tom 60 umenu C. M. KUPOBA s I

NYTH ABTOMATH3AIMM PYJIHWYHBIX BEHTHJISTOPHBIX
YCTAHOBOK. '

LHoyeum Kcronun I, 11,

B To BpeMmsa, kaKk B NOCAE€AHHME TOALI MHOTO BHHMAHHS YICIAETCA
BONPOCY aBTOMATH3ANMH PYAHAUHBIX HACOCHEIX YCTAHOBOK, He OHIIO
CIeNaHO HHKAaKHX MONKLITOK MOCTaBUTh BONpoC 06 aBTOMAaTH3aUHH
PYAHHYHBIX BEHTUJAATOPHBIX YCTAHOBOK.

[Mo pamemy Miednio, aBTOMaTH3anus PYAHHYHBIX BEHTHU/IATOPHBIX
YCTAHOBOK KHMEET HE TOJMbKO He MeHbllee, RO ropas3no Go.bilee 3Ha-
yeHue, 4eM &BTOMATH3allUd PYAHUYHBIX HACOCHBIX YCTAaHOBOK.

Jlei0 B TOM, 4TO peXUM pabOTH - PYAHHYHON HACOCHON yCTa-
HOBKM OCTAeTCA HEH3MEHHHIM B TEYEeHHE BCEro Cpoxa CayxOul 3TOH
YCTAHOBKHY, U [IO3TOMY HIeA aBTOMATH3aUHU DYAHHYHBIX HACOCHBIX
YCTaHOBOK, MO CYIIECTBY, CBONUTCA JUIIb K aBTOMAaTHUECKOMY 3d- -
MYyCKy HAacOCOB NpH MOBHILEHHW YPOBHS BOXH B BOAOCOOpHHKAX M
K BBLIKJIOYEHHIO MX, KOFNa YPOBEHb BOIBl LOCTHTHET HHXKHEro npe-
nena. B KkOHeYHOM HTOre aBTOMATH3alUUd PYAHHYHBIX HACOCHBIX YCTa-
HOBOK MOXEeT J1aTh TOJbKO HEKOTOPYIO SKOHOMHIO B CMbIC/JE CTOH-
MOCTH OOGC/YXHBAaHHS HACOCOB (O NOBBIIEHMU HAJAEXKHOCTH PAGOTHI,
noKa uToO, TOBOPHTb HE MPHXOLHUTCH). ,

CoBepuieHHO HHAu€ OOCTOMT Ae/0 € PYAHHYHBIMH BEHTUIALHOH-
HBEIMU YCTAHOBKAMM. : . o

Pexum paboThl PYZHUYHOH BEHTHAHLMOHHON YCTaHOBKH, KaK W3-
- BECTHO, HUKOTHA HE OCT3eTCd HEH3MEHHHIM.

OuncTtHeie pab0OTHl HENPEPBIBHO MEpPeMeIanTcs B npeieaax maxT-
goro nosad. OHM NepegBUraloTCd OT WIAXTH K rpaHHlaM 1WAaXTHOTO
Mosiv HJM HaobOPOT (B 3aBMCHMOCTH OT HAalPABAEHUS BHIEMKH), H Me-
pPexoAsAT C BHIIEJEXAUWMXx Fopu30HTOB HA HUKeAexXalue.

B ¢B38 ¢ 3TUM NOCTOSHHO HM3MEHAETCH 2KBHBAJEHTHNE OTBEp-
CTHE IUaXTHl, 4, CAEeAOBATENbHO, H DPEeXUM padOTel BEHTHAALHOHHOH

yCTaAHOBKHY.
[1Ipu paspaboTke OAHOI0 KAakCro TO TFOPH30HTA 3KBHBAJEHTHOE
OTBEPCTHE H3MCHAETCH HENPEPLIBHO, NPHYEM, €CAH BHIEMKa BEAETCA
NO HAaNpaBJ/IEHMID K TpPAaHHLAM IHAXTHOrO NOJs, TO 3KBHUBAJEHTHOE
OTBepCTHE MOCTENeHHO YMEHbLIAeTCHd, a4 eUJH BhleMKa BeJeTCd Mo
HaNpasJeHUIO OT TPAHUL [IAXTHOTO MOJf, TO 3KBHBAJIEHTHOE OTBEp-
CTHE MOCTENEeHHO YBENMHWUYHBAETCH.

[lpn nepexone ¢ BHINEAEKAINEro TOPH3OHTA HA HUXKeJAeXKaIHH
SKBHBA/EHTHOE OTBEPCTHE M3MEHsieTCd CKauKOOOpasHo, a 3aTeM IpH



paspaGoTKe HOBOrO rOPH30HTA MOBTOPSETCA C HEGOJBLUIHMH OTKJIO-
HEHHAMH Ta € KADTHHA N3MEHEHHS BeJHYHHbH 3KBHBAJEHTHOIO OT-
BEPCTHH, KOTOPas HMENAa MECTO Ha BHIIIE/eXalleM TOPH3OHTE.

B arux ycn0oBHAX HK3MEHAIOMErocs 3SKBHBAJEHTHOIO OTBEPCTHS
HIaXTH, MOCKOJbKY €ro H3MeHEHHe BJedYeT 3a co00I0 H3MEHEHHe Je-
OuTa BEHTH/IALHOHHON yCTAHOBKH, NPHXOLUTCS AYyMaTbh O PEryJupo-
BAHHHM BEHTHJASTOPA.

Caneayer 3aMeTHTb, 4TO HeOGXOZMMOCTb B DEry.JHPOBAHHH fB-
AeTCd HE TOJbKO TOrna, Korja 8 CHJIy YMEHbUIEHHS 3KBUBAJEHT-
HOrO OTBEDPCTHSl IAXThl BEHTHJISATOP YMEHbWAeT CBOIO NPOU3BOIH-
TeabHOCTh, OHA #BAsSE€TCA H TOrza, KOrAa IIPH YBEJAHYEHHH SKBHBA-
JIEHTHOTO OTBEPCTHS INAXTH, YBEIHYUBAETCs AeGHT BEHTHASTOPS,
TaK KaK yBeJUYeHHE MPOU3BOAHUTENLHOCTH BEHTHJATOPA BHIIIE HOPMEL
He TOJBKO BJedeT 3a co00H mepepacxol 3HEpPrHH, HO CO3JaeT H Tex-
HHYECKKE Hey/100CTBAa—YBEeIHYECHHUE CKODOCTH OTAEAbHEIX CTPYil BhilIE
3nayeHui, ycranasauBaemnx ,[IpaBusamun 6Ge30nacHOCTH, — CKBO3-
HAKH. ) _

Kax usBecTHO, RaH60/€€ 3KOHOMHUYHEIM CNOCOGOM PEryaHpOBaHUS
BeHTH/SITOPOB, MO KpaiiHed Mmepe, UeHTPOOExkHBIX (KOTOpHIE MOKa,
r1aBHEIM 006pasoM, W NPHMEHSIOTCA), ABACTCA PEryJHPOBaHHE MPH
NOMOIIM HM3MEHEHHA YHCJa 060pOTOB HMX pabodux KoJjec. _

Jiniss HeGOAbWHX BEHTHJASTOPOB C NMPHBOAOM OT ACHHXPOHHHIX MO-
TOPOB, NPH HEGOAbBIIOM JHaNa3OHE PEryJHpPOBKH, CUHTAETCA ele
9KOHOMHYHBIM I110/1b30BATLCS PEOCTATOM B lenu portopa. [Ipu Goaee
IIYPOKOM JIHAaNa30HE peryJdpoBKH OO6bIYHO nNpPUOEralT K CMeHe
IIKHBOB PEMEHHCH MNepeayu,

DoJabuine BEHTHAATODHI PEryAHPYIOT NPH MOMOIK CTYNEHYATHIX
PelYKTOPOB, @ B OTAEJbHBIX CJAydasX YCTaHABJIHBAIOT Ja)Ke KacKal-
Heie rpynns (Kpemepa, lllepbuyca u ap.).

Hanmenee sxoHoMHuHBIM CHOCOGOM PEryJaHpOBaHUs SABASAETCH pe-
TyJHpPOBaHKUE NPU NHOMOIIM 3anBHKKH (niubepa).

Ha Gonpmunuctee Hamux maxt, B B ocoGenHoctH B Kysbacce, 3a-
ABHXKA SIBJAAETCA €JHHCTBEHHBIM CPeACTBOM PEryndpOBAHHA BEHTH-
JSTOPOB, IOCKOJbKY Ha 0O0BIIMHCTBE YCTAHOBOK OTCYTCTBYIOT Aaxe
perynupoBOUYHBIE PEOCTaTHI. /

Takum oOpa3om, perysupOBaHHG BeHTHAATOPOB B HacTosllee
Bpemsl Ha OOJBIIMHCTBE HAMMYX IIAXT MOXET OCYUIECTBJASATHCA TOABKO
OYEHb HECOBEDIIEHHBIM CnocoboM, NpUBOASIKM K OOJBbUIKM nOTe-
paMm 3Heprud. OAHAKO W 3TUM CPEACTBOM [OJAb3YIOTCS JaN€KO He
AOCTAaTOYHO, BCACACTBHE TOrO, UTO Ha LIaXTaX HE BCErga uUMeeTcd fc-
HOE NPEeACTaB/]EHYUE O TOM, KOrja C/AeiyeT NPHOEr’HyTb K peryJupo-
BAHUIO BEHTUAATOpA.

JleTaqbHBIA pacueT BEHTHASUMM WIAXTEL, NOCTPOEHHHIH HA OCHOBE
NJaHa pasBUTHsS TOPHHIX paboT, AaeT BO3MOXHOCTL BHiIICHUTH Kap-
THHY H3MCHEHHMA IKBHUBAJEHTHOrO OTBEPCTUA ILAXTH IO Troxam ¥,
C/I€40BAaTENbHO, N3E€T BO3MOXHOCTb COCTABUTb M/1aH PEryJaHpOBaHHUSA
BeHTHAsTOpa. HO B mnpouecce akcmiaoaTanuy INAXTH BCEraa MMEOT
MECTO OTCTYMJIEHHS OT NEePBOHAYaAbHBIX MPOEKTHHIX HAMETOK, KPOME
TOro, ¥ CaMplii pacyeT BEHTHU/IAUHHM B TOPHBIX YCJAOBHSIX HHKOrJa HE
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MOXET ObiThb AOCTATOUHO ToueHd. [TosToMmy nNaHHEI# B pacyeTe BEHTH-
ﬂ?’gun#rpadmx H3MEHEHHs] BEJIRYUHE JKBHUBAJEHTHOTO OTBEPCTHUS B
NEeUCTBUTENbHOCTY HHMKOIA HE BBHIIEDKHBAETCH, M HA COCTABJEHHBIN
B NPOEKTE MJIaH PeryJdpOBaHUS BEHTHIATOPA MOXHO CMOTPETb TOJNBKO
KaKk Ha opueHTHpoBouHHH. OTCIOAA NPOUCTEKAET HEOOXOAUMOCTD MO-
CTOSTHHOIO KOHTPOJM 3a paboTOH pYyAHHUHHX BEHTH/SLHOHHBIX yCTa-
HOBOK, Ha OCHOBe KOTOPOTO U JAOJ/KHO NPOHM3BOAUTLCA PErynupoBa-
HHe BeHTHJAATOpOB. Ha coBpeMeHHOM ypOBHE DAa3BUTHSA TEXHHKH JIA
KOHTPOJs 33 paboToil PYZHHYBHIX BEHTHAATOPHHX YCTAHOBOK MBI
HMeeM Takue npubOpH, KaK CaMOnHWyliMe NENpecCHOMeTp H BOJIO-
mometp. Ho 4 ath npudopsl, K COXAJNEHHUIO, HE HAXONAT €lle Ha Ha-
WHX IaxXTax JAOCTaToYyHOTO npumeHenus. Tak, B Kysbacce umeercs
TOJAbKO OAUH Takoil npubop Ha w. EMe1baHOBCKOH B JleHuHCKe H,
Haf0 CKa3aTb, YTO M OH B TeYEHHE pana Jer Oe3nedCTByeT.

[TpaxkThuyeckH AJA KOHTPOJfA 3a paboTofl DYAHHYHHIX BEHTHJ/AINH-
OHHBIX YCTAHOBOK B 'HACTOfilllee BREMS MOJAB3YIOTCH TOJBKO aHEMO-
METPOM, NpUUYEM 3aMEPH CKOPOCTH BO3AYyXa B 3TOM Cayuae HMEIOT
xapakTep BeCbMa rpybnix usMepeHuil. ‘

Heynuesntenbno, 4yro Ha 1IAXTAX HE OYEHb QOBEPAIOT 3TOMY KOH-
TPOJIO 332 pabOTOH BEHTHJISLUHOHHBIX YCTAHOBOK M NPUOETar0T K HEMY
TOJABKO B CJydaax KpaldHed HEOOXONHMMOCTH, KOrja HeJNOCTAaTOK BO3-
Ayxa CTAHOBHUTCS COBEPINEHHO OYEBHUAHBIM M JaeT cebs 4yBCTROBATH
Ha NpakTHKe, TO eCTh, KOTLa HAYWMHAIOT MOCTynaTb XKaJoOwl OT pa-
60uMx, y4awanTCsa CAy4ad ,yraposB“ u T. M.

« Uro xacaetrcqd cayuaeB, KOTJa BEHTHJAATOPH MNOAAIOT H3JAKILHE
60/b1I0€ KOAHUECTBO BO3AYXa, TO 34eCh, KAK NPABH/IO, O Peryaupo-
BAHUHM BEHTHJATOPA HE AYMAlOT M 4acTO MAYT HA 60/bWICH mepe-
pacxon 3Heprau.

Takum o6pazom, B Hacrosuiee BPEMsi Mbl HE TOJbKO He HMEEM
Ha OOCJBIUHHCTBE IIAXT JOCTATOYHO COBEDIIEHHBIX CPEACTB 4Js pe-
I'YyJMPOBAHUsA BEHTUASATOPOB, HO HE MMEEM H HAJAXKEHHOTO KOHTPOJ
3a ux paGotoi.

Kpome roro, mexay konTposeMm 3a pa6orofi pyABHHYHLIX BEHTH-
JASTOPHHIX VCTAHOBOK M HMX peryJHpOBaHHEeM HMeeTcs OnpeieseHHuA
paspeB.

CocTosiHMe NpOBETPHBAHHS HAIIHX I[IAXT HACTOSATEAbHO TpeOyeT
nepecMoTpa BOHPOCaZ O KOHTPOJE€ 33 paboTOd BEHTUJATODOB M HX
PEry/IHpOBaHHM 4 YCTPAHEHHUS YNOMSHYTOTO pPas3phiBa MEXIY HHUMH.

Bonpoc 0 koHTpo/e W peryJHpoOBaHUH PYLHHYHHIX BEHTH/STODOB
MOXET ObITh KOPSHHHIM OOpa30oM paspelieH TOJbKO aBTOMaTH3alued
PYAHHYHBIX BEHTHJAATOPHRX YCTAHOBOK. M3 ckasauHoro BHile cJe-
AyeT, 4TO aBTOMATH3aLUs JNOJXKHA KOCHYThCH B NepBYIO ouepeanb pe-
rynupoBaHus ne6uTa BEHTHAATOPA. ABTOMATHYECKHHA MYCK BEHTH/A-
TOPAa—3TO BONPOC BTOPOCTENEHHHIMA.

Onnako ¥ aBTOMaTH3aIMs NYyCKAa BEHTHJAATOPA I MHOTMX INAXT,
* rile, Kak, sanpuMmep, Ha maxte [leHTpanbHO#l B Kemeposo, mMeercs
60JIbIIOE YHCAQ BEHTHAALMOHHHX YCTaHOBOK, SIBJASieTCA BONPOCOM
BeCbMa aKTyanbHbIM, TAK KAK BBEAEHHE aBTOMATH3alUH NPHHECET
35eCh 00JBIUYI0 3KOHOMHIO.
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Bonpoc 06 asTOMaTH3allUH BEATHAALUMOHHLIX YCTAaHOBOK BIOJHE
Ha3pead, H HaM HY)XXHBEI Tenepb TaKHE BEHTUIAUUOHHHE YCTAHOBKH,
KOTOpHEe Gbl CTOAJH Ha YPOBHE AOCTHXKEHUH MHPOBOH TEXHHKH.

Uem e 06bACHUTD, YTO BONpoe 06 aBTOMATH3ALUHM BEHTHAALHOH-
HEIX YCTaHOBOK 10 CHX [Op HHKeM He Onla nmocras/ien? B nocsen-
HHe roabl HAMETHJACh OMNpeleNcHHAs TEHACHUHA K IOCTENEeHHOH 3a-
MEHE B TCpDHOH NPOMBIIJIEHHOCTH (KaK M B JPYyrHXx o6JaacTax mpo-
MBILLIIEHHOCTH) UEHTPOOEXKHBIX BEHTHUIATOPDOB OCEBLIMH BEHTHJISA-
TOpPAMH. '

OceBble BEHTHASTOPH 00/a4a10T, MO CPABHEHUIO C LEHTPOOEX:
HHIMH, LeNBHM pPAAOM MNPEHUMYINECTB, 4 MMEHHO: OHH HMEIT Oosee
BHICOKMH K.N.J., PEBEPCHBHE, MPOCTH, OTHOCHTEJIbHO JCIIEBH H
JONYCKAT IIAPOKYI0 PEryJaHpoBKY NPOH3BOAMTENbHOCTH MpU HEH3-
MEHHEOM 4YHCJe o60OpoTOB (BO3MOXHA PEryAupoBKa W NPH NEPEMeH-
HOM uucae o60poToB). PeryaupoBka OCeBLIX BEHTHJISATOPOB NPH NO-
CTOTHHOM 4YHCAe 0B0DOTOB OCYIIECTBJAAETCHS HAH CHTHEM 4aclTH JO-
nacteii paGodero KoJeca, Wid MOBOPOTOM YaCTH JONacTed B Hepa-
6ouee nonoxexnue (HeidTpanu3anus), U1 OAHOBPEMEHHEIM [IOBOPOTOM
Bcex nonacrteit. [TockoabKy peryJanpoBaHHe OCEBHIX BEHTH/IATOPOB
MOXET OCYILECTBAATbCA M NpPH MOCTOIHHOM 4HCJ/ae 000poTOB, TO B
ciyuae HX NDHMEHEHMA OTnajgaer Heo6XOAUMOCTb B CMeHE LIKMBOB
peMeHHOW Tepeldaud, NPU MAaIbIX MOIMHOCTAX, COOTBETCTBEHHO—B
CTYyneHYaThiX PENYKTOPax M KaCKalHBIX arperarax, npd OoJbUIHX
MowHocTaX., Takum o00pasoM, peryaupoBaHUe 3THX BEHTHUJATOPOB
NpaKkTUYECKH 3HAYUTEJbHO YIipOLIAeTCs.

B csg3M ¢ 3TUM co3Maercd, OUeBHAHO, BIEYATJEHHE, YTQ IPHAME-
HeHHe OCEeBLIX BEHTHJAATOPOB, Gaaronaps NPOCTOTE WX PEryJuposa-
HHUA, SBUTCA MepOUDHSITHEM, MOJHOCTBIO paspeuialomuM npobaemy
NPOBETPUBAHUSA IIAXT B YCJAOBHAX NEPEMEHHOr0 3KBHBAJEHTHOrO OT-
BepCTHA W, CJAEA0BAaTeAbHO, NMPOBEAeHUEe KAKUX-1H00 MONOJIHUTENb-
Helx MEpONnpuATH#, KaK, HaNpUMep, aBTOMATH3aluWst BEHTH/SITOPHLIX
YCTdHOBOK, daBAseTCA U3JAULIHUM.

Ho Bce ke perynuposaHHe OCEBHX BEHTHAATOPOB OOHIUHKIX
KOHCTPYKIHMA NyTeM MOBOPOTA JONACTEH OCYIIECTBASETCA HE TakK
npocro.

Jl14 BBINONHEHUS 3TOH PEryJaHPOBKH BEHTHJIATOD NOJAKEH OHTH
OCTAHOBJEH, ¥ KaX1as JA00acTh (O OTAENLHOCTH JAO/KHA ObITh yCTa-
HOBJ€HA B HOBOE NOJOXKeHHe (nox HOBHM yraom). To e MOXKHO
CKa3aTb ¥ O HeATpanusauuu OTHe/JbHLIX JonacTed.

Yro KacaeTcd pEryJdPOBKH OCEBLHIX BEHTH/ATOPOB CHSATHEM OT-
JeJAbHEIX Jonacredf, TO 34eCb, IOMHMO CKa3aHHOrO BHIIE, HEOOXO-
JHMO YUYUTBHIBATH e€lle U BO3MOXHOCTb HapyllleHusl 06anaHCHDOBKH
padoyero kozaeca—oO6CTOATEIbCTBO BEChbMa CYLIECTBEHHOE [IpH BHI-
COKHX OKDYXHHX CKOpPOCTSX, C KOTODBIMH PabOTalOT OCEBLIE BEHTHU-
aatopel (100—120 m/cek). CymecTBytoT, npasaa, U TakKHe KOHCTPYK-
LMH OCEBHIX BEHTHIATOPOB (Y HAC elle He H3roTOBJASEeMue), TIe [0-
BOPOT BCeX JofacTeii COBepnaercs ONHOBPEMEHHO, HO OCTaHOBKA
BEHTHUJAATOPA NP4 €ro pery/idpoBKe H 34eCh HEoOXoauMa.

Bce xe, kak 6wl NPOCTO HE OCYIECTBJAANOCH PEryJanupoBaHne Oce-
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BOrO BEHTHJATODPA, Pa3phHB MEXAY KOHTPOJEM 3a paGOTOH BEHTHJs-
TOpa H PEryJHupOBAHHEM €ro W 34eCh HE YCTPAHAETCA. B KaxaoM
CJly4ae PEry/JMpPOBAHEIO BEHTUASTOPA AOMKHO NPENIIECTBOBATH NIIpe-
Le/IEHHE PaCUYeTHHIM NyTeM HeOGXOIUMOro yr.ia yCTaHOBKH JiONacTed,
KOTOPOE IOJKHO MNpPOHM3BOAMTHCH HA OCHOBE NOKAa3aHWM, KOHTpPOJH-
pyOIHUX BEHTHAATOP 1npUGOpos. CoBEpUIEHHO OYEBHIHO, HTO HA [HaX-
tTax OyayT mnpuberatb K peryJupOBAHHIO OCEBHIX BEHTH/IATOPOB,
TaK Ke KaK CeHYac K PerylupoBaHHIO UEHTPOGEKHBIX BEHTHIATOPOB,
TOJBKO B C/Iy4aax KpadHeH uyxnas. HMHaue roBopsi, nmpu OTCYTCTBHH
ABTOMATH3aUMK M B YCTAHOBKAX C OCEBHIMH BEHTHAATOPAMH GYAyT
HMEThL MECTO T€ XK€ HeHOPMAJbHOCTH, KaKHE MMEIOTCs HAJMIO B ycTa-
HOBKAaX C LEHTPOOEKHHIMM BEHTHIATOPAMU H, CJe10BATENBHO, HEOH-
XOLHMO ABTOMATH3HPOBATH BCE PYAHHYHBIE BEHTUIATOPHEIE YCTAHOBKH
HE3aBHCHMO OT THMJ BEHTHJAATOPOB.

Bonpoc 06 aBroMaTH3auu# pYAHHYHHIX BEHTHJSUHOHHBIX yCTaHo-
BOK HC MOXET PEWaThCA COBEPIICHHO HE3aBHCHMO OT BORNPOCA O
npuBoJe.

HyxHO cKka3aTb, 4TO npuUMeHAEMHE B HaCcTOsllee BpeMS THIIBI
S/E€KTPUIECKOrO MPHBOAA PYAHHYHBIX BEHTHJSTOPHBIX YCTAaHOBOK,
€ TOYKH 3DEHHUS PEry/AMpOBaHUA BOOOWE M OCOGEHHO C TOYKH 3PEHHUs
aBTOMATHYECKOrO Pery/HpOBaHHS, OCTABAAIOT XeJAaTb JydLIero.

Tak, nonyuyuBwnii HauGoablllee pacupocTpaHeHue aag npuBOLA
PYAHUYHBIX BEHTHAATODOB ACHHXPOHHHIH MOTOD AONYCKAeT perv/H-
POBKY uucia 0GOpPOTOB, HO 3Ta DeryJHpOBKAa CONPSKeHa ¢ GOJb-
WHAMH [OTEPAMH B PEOCTATE U SIBAAETCH HE3KOHOMHUYHOIL.

[Ipuvensembie HHOrDa CHHXPOHHBIE MOTOPBI NPaKTHYECKH CO-
BCPIICHHO HE MO3BOJAIOT H3MEHATH YHCAO OGOPOTOB BEHTHAATODA.
[TosTomy, B cnyyae npumeHeHHs aCHHXPOHHHIX /M CUHXPOHHEBIX MO-
TOpOB, HPOU3BOAAT TOJNBKO TPyOYIO DETyAHPOBKY 4uc/aa o6oporos
BEHTH/ATOPA NDH MOMOMIM CTYNEHYATHX DPEAYKTOPOB H, CAEA0Ba-
TEIbHO, HAYT HA ONPEIENEHHBIA NePepacxon 3HEPrHH, AONMYCTHMBI
TOJNBKO NpHU HeOIJBIUIOH MOLIHOCTH YCTAHOBOK.

ABTOMATH3UPOBATL DEry/JMPOBAHME TAKHX YCTAHOBOK SBJSETCS
TPYAHON 3anaueH. ‘

[lpumessempie u3penxa aasa 6oJee MODIHBIX YCTAHOBOK (CBBIILE
300 xem) xackanHbie arperatsl AOMYCKAIOT NJIABHYIO H, CJej0Ba-
TEJbHO, SKOHOMHYHYIO DEryJAMPOBKY YHCAa 060pOTOB, OHU MOTYT GRITH
CPaBHUTE/BHO MPOCTO aBTOMATH3UPOBaHu. ONHAKO, 3TH YCTAHOBKH
ABAIOTCA CJAHUIKOM FPOMOSAKMMH, U TNpHMEHEHHE HX HA COBPEMEH-
HOM YDOBHE Da3BATHA TEXHHKH BPsd NH ABJIAETCH DALHOHAABHALIM,

Bonpoc o Tune aaexrpuueckoro npusoaa s PYAHHYHBIX BEH-
TUIATOPHBIX yCTAHOBOK JLO/KEH GHITh NEepecMOTped M BoOGLIe, H B
CBA3H C HX aBTOMAaTH3aunuei,

B nocnennee Bpemsi, aast peryauposanus CKOPOCTH 3JIEKTPOIPH-
BOLa, HAxoAaT Bce OGoubllee U 6OAbhIEE PACAPOCTPAHEHHE ynpas-
JACMbIE  HOHHBIE NPHOOPHI—THPATPOHH M PTYTHHIE BLIIPAMHUTENH C
pery/iMpoBaHHEM Ha CeTKe.

3a TpaHHLEH HMEETCS yXKe 3HAUUTENbHOEe KOMHUECTBO BHINOJIHEH-
HBIX yCTAHOBOK STOTO THNA, NPATOM AJs1 CAMbIX PasAMYHBIX MOIHO-
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creii. B wactHOocTH, Qupmoil A.E.G., 6msa HCNOAB30BAHA NMOJO06HAR
YCTAaHOBKA M A5 NPHBOJAA IMAaXTHOTO BEHTHJSATOPA MOLIHOCTBIO B
1000 xem.

[Tpumensia B KauecTBe MNPHUBOIA PYAHHUYHOTO uempoﬁemnoro
BEHTHJSITOPA MOTOp MOCTOAHHOrO TOKA B COEIMHEHHH C THPATPOHOM
(0pu HE6ONLIMINX MOTUHOCTAX), HJH C PETYyJHPYEMBIM PTYTHHIM BRI IPAMHU -
teneM (npu OOAbIIKMX MOUIHOCTAX), MOXHO IMPOCTO H 3KOHOMHYHO
peryJaupoBaTh 4UCJA0 OOGOPOTOB BEHTHASTOPA, MPHYEM B aBTOMAaTH3A-
MU TakO# YCTAHOBKH HE MPEACTAB/fETCS HUKAKUX 3aTPYyIHEHHH.

IOna ycrtaHoBOK HEOOJBIIMX MOLIHOCTEH 9TOT THI 3JEKTPONpPU-
BOJAa, KOHEYHO, MPUBEIET K HECKOJbKO OONbUIMM KanuTaJbHBIM 3aT-
paraM, OJHAKO OH JAaeT TakMe NPEeuMyIleCTBA B 3KCNJI0aTaUHOHHOM
OTHOIIEHHH, KOTOPHIE MMOJHOCTBHIO ONPAaBAAIOT 3TH 3aTpatel. B camom
aene, iMes AEHCTBUTENbHYI0O BO3MOXHOCTb pery/JHpoBaTh BEHTHJ-
TOp, Mbl HE TOJIbKO BCEeraa O0ecnevynBaeM IIAXTy HEOOXOAHMBIM KO-
JHUEeCTBOM BO31yXa, HO M SKOHOMHM 3Hepruio. UTo kacaerca ycra-
HOBOK OOJIBUIMX MOIIHOCTEH, TO 31eCh BC< NPEHMYIIECTBA OKAXKYTCH
Ha CTOpPOHE MOTOpa MOCTCAHHOTO TOKAa, MHTAEMOro OT PEeryaupye-
MOro pPTYTHOTO BHIOpAMUTENd, HOO Takad yCTaHOBKA norpebyeT H
MEHDbIUIHX 3aTpaT, YeM YCTAHOBKAa C KacKaiHOH rpynno#, u 6yner sHa-
YUTEJBHO JElleBse B 3KCHIOATALMH.

[To wamweMy MHEHHIO, IJ48 DPYAHHYHBIX BEHTHUJSITOPHBIX VCTaHO-
BOK € IIeHTPOOEXHEIMH BEHTHAATOPAMM 3TOT THI 3JIEKTPONPHBOAA
ABAAETCS Haubo.see 1enecoO0pazHbIM.

UTo kacaercd yYCTaHOBOK C OCEBHIMH BEHTHJASTOPaMH, KOTOpHE
MOXHO PeryJHpoOBaTb NPH NMOCTOSHHOM 4YHC/AE€ 0O0pPOTOB (NyTeM INO-
BOpOTa JoOnacteif paboyux KOJEC), TO IJs HHX BCe NPEUMYIIECTBa
6yayT Ha CTOpPOHE aCHHXPOEHOTO MOTOPAa (NPH MaJblX MOIIHOCTHAX)
H CHHXPOHHOro MoTOopa (npu 60abWINX MOILHOCTSX).

ABTOMATH3MPOBATh YCTAHOBKH C OCEBEIMM BEHTHJISTOPAMH BIIOJHE
BO3MOXHO. HyXHO TOJABKO aBTOMAaTH3WPCBATb MNOBOPOT JOMACTEH
pabouux KoJjec.

Kak BuIHO M3 CK43aHHOTO BHIIE, NPHUXORHTCA HMETb B BHAY ABE
CXeMbl aBTOMATH3aUMH PYAHHUYHBIX BEHTHASTOPHHIX YCTAHOBOK: OJHY
NPHMEHHTENbHO K ULEHTPOOCKHEIM BEHTHIATOpaM (peryjaupoBaHue
nyTeM H3MEHEHHs1 4Yucaa oOOpOTOB) M APYrylo—NPHMEHHTENbHO K
OCEBHIM BEHTHJAATOpPaM (peryJupoBaHHe NYTEM MOBOPOTa Jomactel
pabouero xoJeca). |

Humxe naercs onucaHue sCKU3HHX HAOPOCKOB CXE€M aBTOMATH3a-
UM 179 OOOHX YHOMHHABIIMXCS THNOB DYZHHYHHIX BEHTHJASTOPHHIX
YCTaHOBOK,

ABTOMaTH3allua PYAHHYHOH BEHTH/ISATOPHON YCTaHOBKH C LEHTPO-
OEeXHHM BEHTHJAATOPOM H € NPUBOAOM OT MOTOpa MOCTOSHHOTO
TOKd, MHTA€MOro OT YMPABJASEMOro PTYTHOrO BHIIpAMYTENs (MIH OT
THPATPOHA) HE NPEACTAB/IAET HHKAKUX TPYAHOCTEH.

Ha ¢ur. 1 nokasana npumepnasi cxema TaKo#l yCTaHOBKH, BHIIOJ-
HeHHas aasg cJaysas momwHoro (nopsaka 300—1000 xem) pyasnu-
HOro BEHTHUNATODA.
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Kax MOXHO BHAETb U3 YEpTexka, BO BCACHIBAKOIIEM KaHa/Je BEeH-
TuaaTopa - B ycranoBiaena u3MepuTesbHas Mmaiba w, cayxkamas
ANs CO3LaHWA HeOOX0AMMOH i JHEeHCTBHA peryasatopa pasHOCTH
IaBJAeHUH. |

PeryaaTop yCTpPOEH [0 MNPUHUUNY CAMOMHIUYILErO BOJIOMOMETPA.

Oxany u3 ABYX [MONJIAaBKOB 3TOro npubopa n (B BOJIOMOMETpE
clykamuid AN NpUBeNEeHWs B AeACTBHE NHUIYIIErO MeXaHH3Ma) NpH
ONyCKaHUHK 3aMBIKA€T KOHTAaKTH 1—1, a NpH NOZHATHH—KOHTAKTH
2—2, BO3EHCTBYd TakuUM 06pa3om Ha CXeMy YhnpaBJ/€HHsT MOTOpa B
CMbiC/IE TOBBIIUEHHA HAK MNOHHXKEHUs uncaa o60pOTOB H, CJAeNOBa-
TeJAbHO, B CMBICJE YBEJAHUEHHS HUJIH YMEHRbINEHHs POU3BOAMTEJIBHO-
CTH BEHTH/IATOPA.

[Ipy yMeHbIIEHHWH 3KBUBAJEHTHOIO OTBEDPCTHS IIAXTH, KOrja
yMEeHbLIEHHE MPOU3BOAHTEAbHOCTH BEHTHJAATOpA Nepeiner HOomycr-
MBIH TPENEN, MNOIVIABOK 7 PeryJasTopa ONVYCTHTICA HACTOJAbKO, 4YTO
3aMKHeT KOHTaKTel 1—1.

[Ipu 3aMBEIKaHMHM 3THX KOHT4KTOB, Y€pPe3 HOPMAJbHO 3aMKHYTHIH
kontakt KPB-2, 6yaer Bkuaoueno pese Bpemenu PB-1. Ecau
3aMblKaHHE KOHTAaKTOB 1—1 6blA0 0OYC/IOBAEHO KpPaTKOBPEMEH-
HbIM LROHHXEHHEM DA3HOCTH YPOBHEH XKHAKOCTH B KaMepax BOJIO-
MOMETpa, B CHJY CJYy4YallHOrO0 YMeHbIIEHHS BEJHYHHEI 3KBHBAJIEHT-
HOro oTBepcTHS (HampUMep,—COBNajJeHHe MOMEHTOB BCTPEYM MOLB-
€MBBIX COCYAOB B CTBOJ4X MNOAbEMHOH W BEHTUISIUHOHHOM 1IAXT,)
TO 3TO pene, ycraHosaewHoe Ha 9—10 cex., He cpaboraer. Pene
PB-1 cpa6oraer u 3aMmkHeT cBou koOHTaktThl KPB-1 TOoabko B
caydae GoJee HAU MEHee IJIUTENbHOTO YMEHbIIEHHA NPOH3BOIH-
TEeJbHOCTH BEHTHJISTOPA.

{Ipn samelkaBuu koutaktoB KPB-1 Oyner BxkioueHo mnpome-
xkytouHoe peae [IP-1, koTopoe 3acTaBHT BKJKYHMTBCH JABYXIOJIOC-
Helii konrtakTop K-1, cnymanmu Jst nycka (npu ONpefeIeHHOM Ha-
npaB/JIeHu! Bpameﬁnﬂ) cepsomoTopa CM.

[Tocne sBraouenuss konrtaktropom K-l cepsomoropa CM, noc-
JeJHUH uepe3 IABOHHYIO (4epBAuHyI0 M 3y6uaTyio) nepegauy I1 um-
coeauauTenpbyo Mypry M Bpamaer Ban ¢dasoperyaaropa P B
HanpaBJieHUY, COOTBETCTBYIOLIEM YMEHbIIEHHUIO yraa CABUTa MOMEHTa
3a)XKUraHUA YAPaBJASEMOro pPTYTHOrO Banpsamureas YP, nuraiwomero
IBurateab Bestuasatopa [l

[1pu aTom HanpsKeHHe HA 3axXUMax JABUraTe/si (MOTOP TOCTOSIH-
HOFO TOKa C HE3aBUCHMHIM BO30Oy:KJ€HHEM) HauWHaeT NOBHIIATHCH,
4 COOTBETCTBCHHO YHCJIQ €ro 060pPOTOB—YBEAHYHBATHCS.

CoOTBETCTBEHHO YBE/JIHYEHHIO YHCAa OOOPOTOB JBUTaTeAs OyJleT
YBE/HUUBATbCA M NPOH3BOAHMTENbHOCTb BEHTHIATOPA, NONJAABOK pe-
rynaTopa n NOANET BBEPX M, KOrJa NMPOU3BOAMTENbHOCTH BEHTH/A-
TOpa IOOCTHTHET HOPMaJbHOH BeaHuuHH, KOHTakTel I-I Oyayr pa-
30MKHYTH, OYyIeT BbIKJIO4EHO npomexyrouHoe peae [IP-l1 u kosu-
TakTop K-1 oTkaAwuHT cepsomoTop CM.

Monoxenne Qasoperynatopa ® nNpH 5TOM OCTAHETCH TAKHM,
KaKHM OHO OblI0 B MOMEHT BHIKJIOUEHHS CEpBOMOTOpaA (CaMOTopMO-
JKeHHe UYEPBAYHOH nepejauu).
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Pa6oTa peryiaTopa mpu yBe/HYEHHH 3KBHBAJEHTHOTO OTBEPCTHS
L:axThl H, CJA€AOBATENbHO, MPH MOBHILEHHH (1POU3IBOAUTENLHOCTHE
BeHTHJIATOPDA NPOHUCXOAHUT AHAJOTHYHBLIM XKe o6pasoM.

37ech, pA NOBLIIEHHH PAa3HOCTH YPOBHEH B 060OMX KOJeEHax pe-
ryssaropa, nomnaBok [l noxmuumaercs u 3ambikaer KOHTakT 2-—2.
Ilpu atom cpaGareiBaer pene Bpemern PB-3, Bxmouaiouee npowe-
xyrounoe pese [IP-2, koropoe B cBOlO ouepear BKIIOYAET KOH-
Taktop K2.

Hanpassenue spamenus cepBomoropa CM Tenepp coorBeT-
CTBYeT YBEJHYECHHIO Yrja CIOBHUra 33XHUTAHUA YIIPAaBASEMOTO PTYT-
HOro BHIIPsIMUTENS YP W nomuxenuio uucira o60pOTOB BEHTHIATODA.

[Io cHHXEHMH TMPOM3BOAMUTENABHOCTH BEHTHUNATOPA KO HOPMAAb-
HOH BEJHMYHMHBE Da3pbiBAIOTCS KOHTAKTH 2-2, 06ecTouuBaeTCH npo-
MexyTounoe peae [IP-2, pukaouaercs koutaktop K-2 u ocranasau-
BaeTca cepoMotop CM; uncao o60poTOB nBUrarens nepecraHer
YMEHBLIATHCS.

[lpy Taxo#i nmpOCTOH CXeME MOKET, OJHAKO, OKA3aThCH, UTO BCASA~
CTBHE BJHSHUS WHEPUHMH ABHMXYMIKXCS d9acTell YCTAHOBKH W CaMOro:
peryastopa, pery1uposaHne 6yneT HeyCTOMYHBHIM,

Tax, manpwmep, .B CHAY HHEPUMH BPAIiAIOWHXCS MACe BEHTHJSA-
TOpa 4YHCJAO O06GOpOTOB MOTOpa OyAeT MNOBHIIATLCA MeaJeHHee,
ueM BoOspacTaeT HanpsikeHne. [loaTomy nocie BHIKMIOUEHHS cepBoO-
MOTOpa, 4YMCA0 O0GOPOTOB MOTOpAa H, COOTBETCTBEHHO, NPOU3BOLH-
TeAbHOCTP BEHTHJAATOpPA OYAYT elle BO3pacrarhb. [10Z06HBIM e 06-
pasoM OyZneT BJAMSATb HAEPLUHUS BO3AYXa H HHEPUHUsS CAMOTO PeryJjs-
Topa. Tak Kak nocae pasMHIKAaHHA KOHTaKTOB 1—I1, KoTopoe mpouc-
XOAUT [0C/Je AOCTHKEHUS BEHTHIATOPOM HOPMANBLHOH NMPOH3BOAHU-
TENBHOCTH, TOCNEXHAS MOMET €lle YBEJAHYHBATbCS, TO BCJjEJ 32 Pas-
MBIKAHHEM KOHTAKTOB 1—]1 MOryT 3aMKHYThCS KOHTAKTH 2—2.

Hro6ul caenaTh peryaupoBaHHe YyCTOHYHBHM, B npeanaraeMoil cxe-
Me npenycMOTpeHn peJe BpemenH PB-2 um PB-4. Hasunauenue atux
pene pasMbIKaHMEM HOPMAAbHO-3AMKHYTHIX KOHTakTOB KPB-2 u KPB-4
. BHkmouaTe ceppomotop CM, mnospoasit eMy pa6orath Hempe-
PHBHO TOJIbKO OrpaHHYEHHOE KO/AMYeCTBO BpeMmeHu (5—10 cex.).
B nocneaHeM ciyyae BausHHE MHEDUHH GyAeT B 3HAYMTENBLHON Mepe
ocaabaeHo.

He C/10)XHO aBTOMAaTH3HPOBATHL M NMyCK BEHTHJATODA.

Ha npennaraemoii cxeMme myck npeaycMarpuBaeTcsi NMpPOU3BOJAHTH
caenymomuM o6pasoM: Haxatuem kHonkd KIT npm noMomu KOHTak-
Topa K3 BKJlOYaeTCs BCMOMOTaTeabHLIH PTYyTHHIH BHIIPSIMUTENdbL P,
YWMEIOLIHH aBTOMAaTHYECKOE 3aXKHMraHHe H NHTaeMHd OT Tpaucdop-
matopa T. |

[Mocse 3axuranua aToro PTYTHOTO BHIIPAMHTEAS #BTOMATHYECKH
BKJIOYaeTCq, npu nomowmu cosaenounHoro npusoaa CIl, ynpasase-
MBI DTYTHHIH BBINPSIMHTENb YP, nmenoniuii Takxke aBTOMAaTHYECKOE
saxuranue. Ilocne TOro, xak 3TOT MOCMeNHMN 3axercs, OXHOBpE-
MEHHO CpabaThHBAIOT KOHTaKTOph K4 u K5. [MepBwii M3 HHX BKJIO-
YaeT Lenb PperyasaTopa, a BTOPOH mnpH momowmu MydTtel M coenu-
HAeT BaJa (Qasoperynsropa & ¢ BajsoMm nepenaun [1.
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[Moxa mydTta M Gwaa pasbpenuuena, porop ¢asoperyasaropa rpy-
3omM I’ 6611 nocTaBjaeH B MNOJIOXKEHHE, [PH KOTODPOM Yyros CIABHTra
MOMEHTA S4MKHTAHH$ YNPAB/JSEMOrO PTYTHOTO BHIIPAMHTENS GbLT MaK-
CHMa/JbHEIM, M [I03TOMY HaUDsKEHHE Ha ero 3axumMax On/IO MHHH-
MaJbHBIM. TaK KakK Npu NycKe KOHTaKTH 1—1 3aMKHYTH, TO Cpasy
ke nocie Biaouenus konraktopos K 4 u K 5 cepsomorop CM naugu-
naetr paboTaTh, NOCTENEHHO YBEJIHuYMBas 4YWca0 060pOTOB ABHra-
Teas JI A0 BeJIHUHHB, COOTBETCTBYIOLIEH HOPMaJbHOH NMPOH3BONH-
TE€JbHOCTH BEHTHUJIATOPA. "

B nocsnenywomem peiyJHpPOBaHHE BEHTH/ISTOpPA NPOUCXOLMT aBTO-
MaTHYeCKH TaK, KaK 3TO OLLIO ONHCA4HO BHIIE. ~

[Myck BedTHJASTOPAa NpPH TAKOH CXeMe MOXET NMPOU3BOMUTHCH H
Ha PacCTOAAHMH.

B uacTHOCTH, BMOJHE BO3MOXHO NMPEeLYyCMOTPETbh aBTOMATHYECKUH
MyCK Pe3epBHOrO BEHTHAATOPA NPH OCTAHOBKE Pabovero BEHTHJATOPA.

Ha npensaraemoil cxeme A/f 3TOH LeJAM NPelyCMOTPEHO LEHTPO-
6exnoe pene LIP. DTo pene NpuBOAMTCA OT Baja, He W30OpPaKeH-
HOrO Ha cXeme paGoyero BEHTHJAATOPa, W NPU BHE3AMHOHW OCTAHOBKE
ero 3aMBIKaeT KOHTAKTH 3—3, 4TO COOTBETCTBYET NyCKY M300paxeH-
HOTO H4 CXeMe BeHTHAsiTopa B, xOTophlil Tenepb OyaeMm paccMaTpH-
BaThb XaK pe3epBHBIH.

Camo co6oi0 pasyMeeTcsl, YTO (IpH aBTOMATHYECKOH yCTaHOBKE)
3a[BHKKA BEHTHJIATODA [JOMKHA OTKPHIBATbCS H 3aKPhIBATHLIA TAKKe
aBTOMAaTHYECKH.

O6LIYHO NYCK BEHTHJIATOPA IIPOM3BOMAMTCS MNPH 3aKPHITOH 3an-

BHXKE, UTO HMeeT BBHJY NOHHXEHHe NYCKOBOTO TOoka. B Hamem
cAydae 3aBMXKKa HYXHA TOJABKO AJsl TOrO, uT0OBl BO31AyX B paGo-
TaloWKA BEHTUIATOP HE MOr MNOCTynathk uepes aud¢ysop peseps-
Horo. [loaToMy cxeMa MpSayCMAaTpHBAeT aBTOMAaTHYECKOE OTKDhIBA-
'HMe 33aABHXKKH [0 HauaJa nycka, Cpasy e nocje BKAYeHHd PTYT-
Horo Boinpamureas P. : ‘
- [lpolecc OTKPHIBAHHS 3aIBHIKKH NPOHCXOMUT CrelylolHM o6pa-
30M: MOCJAe TOrO, KaK BKJ/IOYEH M 3axKercs BhHNpAMuTeab P, BkJIO-
yaercss KOHTaKTOp K 6, 3aMHKaioTcsi KoHTakTH 4—4, n motop M3
OTKPBLIBA@T 3a/BHXKKY, aBTOMATHYECKH BBIKJIOYAACh MPH NOMOLIH
BhIKIIOUarTeasa b 1.

B cayuae OCTaHOBKM MO XaKOH-Tu60 NpHYMHE BeHTHaAdTOpa B,
koutakrop K 6 obecrounBaercsi, NnDHYEM OKa3blBAIOTCA 3aMKHYTHIMH
KOHTaKTH H5—D5, BCJIEJACTBHE YETrOo MOTOpP 3aaBixkd M3 cHOBa BXJIO-
yaercsd, 3aKphIBAf 3aABHXKY M aBTOMAaTUYECKH OCTAHAB/IMBAACH NPH
oMoOmHY BeIKJIOUaTeaa b 2. 4

Kak 6bli0 cka3aHO Bbillle, HACTOfALIAs CXe€Ma COCTaBJEHA IIPpUME-
HUTE/JbHO K MOIIHOH ycTayoBke. Jlaa HeOO/BIIMX YCTAHOBOK C LEHT-
pPOGEKHLIMY BEHTHASTODAMH BMECTO YNpaBAf€MBIX PTYTHHX BHIIPS-
MuTenel yjno6Hee OblI0 OHl MPHUMEHHTh THPATPOHH.

[TOoCKOABKY NMPHHUMMNHAABHLIX Pa3/JM4YMi MEXIYy 9TUMHM ABYMs Ba-
PH3HTAMM HET, OMUCAHHA CXeMbl aBTOMATH3aLWH HEGOJbLION PyNHHY-
HOH BEHTHJSTOPHOH YCTAHOBKH C LEHTPOOEKHHIM BEHTU/ISATOPOM B
HACTOsAEH cTatbe He MPHUBOLAHUTCA. .
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ABTOMAaTH3HpOBATH PYNHHYHYIO BEHTHAALHOHHYID YCTAaHOBKY C
OCEBBIMH BEHTUJATOPAMH M C NPHUBOAOM OT ACHHXPOHHOTO HAM CHUH-
XPOHHOr0O MOTOPA MOXHO TOJbKO B CjJydyae, KOrAa BEHTUJATOD GV-
JET HMETb CHENHaNbHYI0O KOHCTPYKIHIO.

Kak ywxe 6m0 CKasaHO, B HAacTosmee BpeMs pa3paGoTaHa Taxkas
KOHCTPYKUHA OCEBOrO BEHTHJAATOPA, MNPU KOTOPOH HeoOXonuMbIi
JU/IT HW3MEHEHHS €ro NMPOU3BOAHMTEABHOCTH NOBOPOT BCEX ero Jolna-
CTei NPOUCXOAUT OJHOBpPEeMEeHHO. B 2ToH KOHCTpykUHH Kaxpas Jo-
nacTb UMeeT Ha MINWHAENE, CHYXaIeM I HeE OCbIO, BHYTPH CTY-
NUOB pabouero koJeca, KOHUYecKyio 3yOuaTky. Bce 3TH KOHUYeCckHe
3y64aTKH ONHOBPEMEHHO HAXONATCA B 3AUEMJCHHH C 3yOMaTHIM KO-
JECOM, KOTOpoe, OyAyuH pacnoJOXEHO BHYTPHM CTYIMHIB H CBOOOLHO
BpallasCh Ha BaJy BEHTHUJAATOpPA3, CBA3LIBAGT BCE JIONACTH MEXIY
cobow. B TO xe BpeMs oaHa u3 JONacTeif Ha CBOell OCH HMeerT,
KpoMe KOHHMYEeCKOH 3yOdaTky, elle 4epBAYHOE KOJaeco, CoeldHeHHoe
C MPOXOARIIMM BHYTDHM CTYNHIH, B OCEBOM HaNpaBJCHHUU, YEDPBSIKOM,

IToBopoT aomacTteit B ONHCAHHOH KOHCTPYKUHMH OCYUIECTBAAETCA
BpalleHHEeM 4YEpBSAKA, KOTOPOE MNPOMU3IBOJMTCH BPYUYHYIO NPH OCTa-
HOBJIEHHOM BEHTHASTOPE. ‘ :

Buonse Bo3MOXHC ObIIO OB H3MEHHTH 3Ty KOHCTPYKIHIO OCe-
BOIO BEHTHU/ATOpPA TakuM 006pa3oM, 4TOOH NOBOPOT J0NacTeil BO3-
MOXHO OBIIO OCYWIECTBJATH, HE OCTAHABJHBAs BEHTHUJSITOpA.

Ilaa storo 3syGuaToe KOJECO, NPH IOMOILM KOTOPOro CBA3HBA-
I0TCH MeXAy C0o00it OTAEJAbHBIE NONACTH, HYXHO CHaGAMTb OIMHHHOMN
BTYJKOH, BhIXOAdlle#dl 3a npeaeas CTymUUbl BeHTHJAATOpPA H HMe-
I0Iel BHEWHO reNMKOHAASbHYIO HAPe3KY. Ora BTyJAKa JOJXKHA OX-
BATbIBATbCA MY(PTOH, UMEIOWEN TeNUKOXJaNbHble XK€ BBICTYNbl H MO-
ryuieli cBo00AHO nepeMemdrbCsi Ha BaJdy B OCEBOM HANDABJACHHH
o uIncHke. . :

CnBurass MydTy B Ty HJIH APYTyH CTOPCHY IO BaJjy, MOXHO Gyner
I0BOpAaydBaTh JOMACTH BEHTHJAATOpPA H, CJ1e10BaTeNbHO, Peryjaupo-
BaTh BEHTUAATOD ,HA XOAy“

- ODTAa KOHCTPYKLHUS CXxeMaTHUYEeCKH MpeACTAB/JIeHAa Ha puc. 2. |

Hro kacaerca aBTOMaTH3alMM NpoLecca NMOBOPOTA JAOMacTel, To
OHa MOMXET OBITb OCYIIECTB/JCH3 NPHOIU3UTEILHO 10 TOH XKe CXeMme,
Kak B rupporypbunax. [lpessaraemas aBTOpOM cxeMmMa mpencraBJeHa
Ha p#uc. 2.

Haga wontpoas 3a IlpOH3BOIlHT€JIBHOf‘TbIO OCEBOr0 BEHTHUIATGpPA
CXeMQH npesycMaTpUBAaeTCH HCNONbL30BATH TOT Xe npubdop, O KOTO-
pPOM TOBOPHUJAOCH BHIIIE NP ONWCAHHNW CXEMH ABTOMATH3aUMM YyCTa-
HOBKH C LEHTPOOCKHBIMH BEHTHAATOPAMH.

ONHaKO NOCKOJBKY 3[eCh, COrJIACHO NPH/IATaeMOii Cxeme, pery-
JATOP HOJ/KEH CO03/1aBaTb HECKOJbKO OOJbIIEE YCHJHE, YeM B Mpe-
OBLLYIIEM CJaydae, OH BKJAIOYAETCA uYepe3 MyJabTHNAMkaTop Paro.
B atom cayyae peryasiTop MoxeT OBIThb 3aJUT BMECTO BOAK PTYTbO,
H MOJA'BbEMHAA CHJA €ro NOoMAaBKOB yBseauuyutca B 13,6 pasa.

Kax mMoxHO BuJeTh M3 cxeMhul (ur. 2, B TOM Cjlyuyae, KOTJa BeH-
THAATODP B CHJAY U3MEHECHHA 3KBUBAJEHTHOTO OTBEPCTHSA LIAXTHL U3-
MEHHT CBOIO npousaonmenbaocrb, MOZHKMETCA HJAM ONYCTHTCA MNo-
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ABTOMATH3UPOBATL PYJHHYHYIO BEHTHASUMOHHYIO YCTAHOBKY C
OCEBbLIMHA BEHTHJAATOPAMH M C NPHUBOAOM OT ACHHXPOHHOTO HJH CHH-
XpDOHHOTO MOTOpPAa MOMKHO TOJbKO B CJyyae, KOT4d BEHTHJAATOD OY-
JET HMETH CIHeNHaNbHYIO KOHCTDYKLIHIO.

Kax yxe 6wl10 CKa3aHo, B HacCTosulee BpeMs pa3paGoTaHa Taxas
KOHCTDYKIHSA OCEBOro BEHTHUJAATOpPA, NPH KOTOPOH HeoOXondMBbll
JJIST M3MEHEHHS €ro NMPOH3BOIHUTEILHOCTH NOBOPOT BCEX ero Jomna-
CTeil NMPOUCXOAUT OJAHOBPEMeHHO. B 3TOH KOHCTPYKLUHMHM Kaxnaas Jo-
NacTb UMEeT Ha IINHHAeNE, CAYXAUIEM IAA HeE OChblo, BHYTPH CTY-
nuusl pabouero koJeca, KOHMYeCKyio 3y6uatky. Bce aTH KOHuueckue
3yOuaTKH ONHOBPEMEHHO HaxXOAATCA B 3aUENJICHHH C 3y6GHATHIM KO-
JIECOM, KOTOpoe, OyLyyYd pacnoJiOXEHO BHYTPH CTYMHUbL H CBOGOAHO
Bpaillasicb Ha BaJdy BEHTHJAATOPA, CBA3LIBAET BCE JOMACTH MEXIY
cobow. B TO xe BpeMsi oaHAa u3 JonacTeli Ha CBOEH OCH HMeeT,
KpoMe KOHHMUEeCKOH 3y6uaTKH, eilie 4EPBAYHOE KOJECO, COelHHEeHHOe
C MPOXCAAIIEM BHYTPH CTYRHUIIH, B OCEBOM HAINPABIACHHUH, YEPBSIKOM,

[TosopoT nomacTelt B onuMCaHHOH KOHCTPYKUHH OCYILECTBASETCH
BpauleHHEM 4YEPBAKA, KOTODOE NPOH3BOAMTCA BPYYHYI NPH OCTa-
HOBJIEHHOM BEHTHJSATODE. ‘ :

Brnoane Bo3MOXHO 610 OB H3MEHHTH 3Ty KOHCTPVKIIMIO OCe-
BOrc BeHTUJAATCPAa TAKMUM O06pasoM, 4TOOH MOBOPOT Jaonacreii BO3-
MOXHO OHLI0 OCYIISCTBJATH, HE OCTAHaBJAHBasi BEHTUAATOPA.

Ilna storo syb6uaToe KO0./1€CO, NPH I1IOMOINM KOTOPOro CBS3LIBA-
I0TCA MeXIy Co00H OTAeAbHBIE JOMNACTH, HYXKHO CHaGAUTh MNHHHOH
BTYJKOH, BbIXOAAWEH 3a npejeas! CTyOUHbl BEHTHAATOpPA H HMe-
IOIIeH BHEWIHIOL reUKOHAAibHYIO Hapedky. DTa BTY/Ka LOJKHA OX-
BAThIBATBLCA MY{QTOH, WMEIOLIEH TeqHKOHAAaJAbHBIE XK€ BHICTYNH U MO-
ryme# cBo00OAHO mnepeMellaTbCsd HAa BaJy B OCEBOM HAllDABACHHH
10 uLInGHKe. -

Cnsurasi MmydTy B Ty HaIu IPYryi CTODOHY HO BaJy, MOXHO GyIeT
IIOBOpauydBaTh JIOMACTH BEHTHJAATOpPA H, CJAeA0BaTeJbHO, PEryJaupo-
BaTb BEHTHAATOD ,Ha xoay“.

- ITa KOHCTPYKIMS CXeMAaTHYECKH MpPeACTaB/]eHa HAa pHC. 2. |

- Uro kacaercs aBTOMaTu3alud NpoOUECCa MOBOPOTA JA0MAcCTel, TO
OHAa MOXeET OblTb OCYIUECTBJACHA NPHOJU3HTEABHO 1O TOH XKe CXeme,
Kak B ruipoTypbunax. [lpennaraemas aBTOpoM cxema mpejacras’aeHa
Ha pHc. 2. .

dag KOHTPOAST 33 NPOM3BOAKTENBHOCTHIO OCEBOTO BEHTHWIATGPA
CXeMQd MNpeAyCMaTpHUBAETCA HCIONb30BATH TOT Xe HNpubop, 0 KOTO-
pPOM TOBOPHUJAOCH BHIIIE NPH ONUCAHHM CXeMhl aBTOMATH3alUH yCTa-
HOBKH C UEHTPOOEMKHBIMH BEHTH/IATOPAMH.

OnHako NOCKOJBKY 3[eCh, COIVIACHO NPUAATaeMOH CXeMe, pery-
JATOD [OJKEeH C03/1aBaThb HECKOJbKC 6OJblIee YCHIHE, YeM B Mpe-
HBIAYeM CJydae, OH BKIOYAETCA 4epe3 MyabThnaumkarop Paro.
B 3TOM ciydyae peryasTOp MOxeT GbiTh 3a/JUT BMECTO BOAH PTYTbhio,
M NoJ'b€MHAfA CHJA ero nonaasxkoB yseauuutrcs B 13,6 pasa.

Kak MoxHO BugeTh M3 cxeMbl (Ur, 2, B TOM CAyyae, KOrjaa BeH-
THASTOP B CHJY M3MEHEHHA 3KBUBAJEHTHOIO OTBEpPCTHUSA LIAXTH H3-
MEHHUT CBOIO NPOM3BOAHTE/]LHOCTH, NOZHHMETCHA HJAHM ONYCTHTCH MO-
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NAaBOK PEryJaaTopa, CBs3aHHHEI TpH NOMOWH peyara € 3071 0THUKOM
cepsoMoTopa. Korjpa 30M0THHK CIBHHYT U3 CpeJHero TMOJIOXEHHA
BBEPX W/AH BHM3, €ro Cpe;Hsds [040CTh, B KOTOPYIO noJIBOAUTCA
MacJo MOA JaBJaeHueM (CO31aBaeMbiM CIENHaJbHLIM 3y6uaTeIM Ha-
cocoM), coobuaercsa ¢ OZHOH H3 MOJOCTEH LWJIHHAPA CEPBOMOTODA.

[Ton pasieHueM MacJja, TONBOLMMOro u3 30/T0THUKOROH KOPOOKH,
MOpUIEHb CEPBOMOTODA MOMKET MepeMemarbcsd B Ty HIH IPYryio
CTOpOHY, MNPOH3BOLA peryaapyoumee JeHCTBHE, NPHUEM Hanpas.e-
gHe ero ABMIKEHHS onpelesercd XapakTepoM nepecTaHOBKH 30/0Te
HUKA.

Korjma ozHa M3 MOJOCTeH UHIKHHAPA CEPBOMOTODA coofuiena co
cpenHeil MOJOCTbIO 3010THHKOBOH Kopobku, TO Apyras ero noJocrb
coobmaeTes C OAHOM M3 GOKOBHIX [0.10CTEH 30J0THHKOBOH Kopobku
¥ yepes HUX C HUXHHUM De3epByapoM A8 Macia. '

JlaBJeHHe B BepXHEM pe3epByape IJIfi Macid €O31aeTcd, KaK yxe
rOBOPUIOCh, 3y6YaTHIM MACAOHACOCOM, MPWBOLHMEIM HENOCHELCT:
BeHHO OT BaJa BeHTHaaTopa. Korza npu peryaupoBaHud mnpo-
U3BOLMTENBHOCTb BEHTHAATOPA AOCTHI/A HOPMA/NbHOH BEAHYHHH, d
pasHOCTh YpOBHeH B OO€HX MNOJOCTAX pEryadaTopa TOXE, 30J10T-
HUK CEpBOMOTOpa YyCTaHaBJAHMBAETCS B CpeiHeM [OJIOKEHHH, SAMBI-
xas KaHaJb 0Geux mosaocTedl nmauHapa cepeomortopa. [losoxenne
agonacteii pa6ouero Ko/aeca BEHTHIATOPA NMPH 3ITOM TAKXKE puKcH-
pyercd. )

[Ipy MaJBlX CeuCHHAX KAaHA/NOB 30JOTHHKA H MaJo# Nnpou3BOAH-
TeTbHOCTH MACJ/JOHACOCA C ONHOH CTOPOHL, H Npu GOABIIOH MNJAO-
aA¥ [OPLIHA CepBOMOTOpa—C APYro#, perysnupoBanue no pac-
CMOTPEHHGH cxeme 6yjeT YCTOHYHBHM.
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