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eIJ10Macoo0OMeHHOE obopyoBaHue aTOMHOM

9JIEKTPUYECKONW CTAaHUMMU HYXKIAeTCsl B TOATUTKE

LIMPKYJIUPYIOIIMX Yepe3 HEro BOAHBIX CPell BCIENCT-

BME yTeYeK KaK TEeXHOJOTMYeCKOro, Tak M aBapHii-

Horo xapakrtepa. OT HageXXHOCTH U 3(P(HEKTUBHOCTU
TEXHUUYECKOTO O0ecTieueHUs MOAMUTKY B HEMAJIOW CTeINeHU 3a-
BUCUT Oe3omnacHocTh ADC.

Tak, HazmexHasi ToOAMUTKA TpedyeTcs IJIsi 000pyIOBaHUs
MepBOro KOHTypa ([JIsl 3HEProOJIOKOB C JABYXKOHTYPHOM TeX-
HOJIOTUYECKOI CXeMoii), M [Jsl 9TOr0 MPEeAyCMOTPEHO BOC-
MOJIHEHUE TEMJIOHOCUTENSI C MOMOUIBI0 TaKMX HACOCHBIX ar-
peratoB, Kak, Hanpumep, 2TK21(22,23)D01,02. DTu arperaThbl
IITATHO HCIOJB3YIOTCS HE TOJIBKO [JIsSI KOMIICHCAIlMU Opra-
HU30BaHHBIX U HEOPTaHM30BAHHBIX MPOTEYEK, HO W JJISI BO3-
BpaTa BOIBI MMOCJIE TTPOAYBKH, JJIS TIONAYM 3aTUPAIONICii BOIBI
Ha YIJIOTHEHUs T[JIaBHbIX LMPKYJISILIMOHHBIX HacocoB (I'LIH),
JUTS 3aTIOJTHEHU ST EMKOCTE! CUCTEMBI aBapUITHOTO OXJIaXACHU ST
30Hbl (CAO3), a TakxKe JUISI BOPBICKA BOABI B KOMIIEHCATOP
nasneHus (K1) mpu pacxonakMBaHUM B PEXMME OCTaHOBA
sHeprobsoka (rmpu Hepabotaromux ['LIH). Takxke HamexHas
MoANUTKA TpedyeTcsl st 000pylOBaHUSI BTOPOro KOHTYpa,
W JUISL 9TOTO MCMOJb3YIOTCS, HAlIPUMEDP, HACOCHI CUCTEMbI MO/~
nuTtku-tipoayBku RY30D01 u cucteMbl aBapuitHON MOAIUTKHA
naporeHeparopo TX10(20, 30)D01. BaxkHO OTMETUTH, YTO PO-
TOPbl HACOCHBIX arperaToB 3TUX MOAMUTOYHBIX CHUCTEM TpU-
BOASITCSI B JBMXKEHUE 3jieKTpoaBurateasiMu. O4eBUIHO, UTO
B aBapUITHBIX YCIOBUSIX MPU MOJTHOM 3JIEKTPOOOECTOUMBAHUU
3Heproboka (M Mpu HepabOTOCTIOCOOHOCTU AM3ETbHBIX 3JIeK-
TPOTreHEepaToOpoB) Takue cucteMbl HeddhdekTuBHbI. [loaTomMy
B YKa3aHHBIX YCJIOBUSIX HEOOXOAMMOCTb TMOAMUTKU BOMTHBIX
Cpel, C OMHOW CTOPOHBI, U HE3I(P(PEKTUBHOCTH IITATHBIX CHU-
CT€M, C JpYyroi, MOpOXIaloT MPOTUBOPEUME M CBSI3AHHYIO
C HUM Hay4yHYIO MpoOjeMy, KOTopasi ornpeneiunia 1ueiab uccie-
JIOBaHUIi: pa3paboTaTh JOMOJTHUTEIbHbIE, YCOBEPIIEHCTBOBAH-
Hble, aBTOMATUMYECKU CcpadaThbIBAIOLIME TPUBOJIbI HACOCHBIX
arperaroB, CIOCOOHBIE CBOEBPEMEHHO BKJIIOUAThCS B pabOTy
1 o0ecreynBaTh HaAEXHYIO TOAMUTKY BOAHBIX Cpel Terjio-
MaccooOMeHHoro obopypoBaHusi ADC B JIIOObIX aBapUtHBIX
YCJOBUSIX, BIJIOTh IO MOJHOIO OTCYTCTBUS 3JIEKTPOCHAOXKEH U s
sHepro6joka [1]. INpuBeneHHy0 (GOPMYIUPOBKY yKa3aHHOM
e O0O0yCJIOBUJIO TO, UTO CBOEBPEMEHHOE HAJEXKHOE BKJIIO-
YeHHWe CUCTeMbl MOAMUTKM B aBapUMHBIX W TpelaBapuiHBIX
peXrMax 3aBUCUT, BO-TIEPBBIX, OT YAOBJIETBOPUTEIbHBIX MeXa-
HUYECKHUX MTYCKOBBIX XapaKTePUCTUK, UCTIONb3YEMbIX IS MO/~
MMUTKU POTOPHBIX HACOCOB, M, BO-BTOPBIX, — OT aIeKBAaTHOTO
CUTHAJIbHO-UHGOPMAIIMOHHOTO WHULMUPOBAHUS OTEepaTHUB-
HOT'O IycKa COOTBETCTBYIOLIEr0 HacocHoro arperara. Mcxoms
M3 2TOro, OBbUIM TMOCTaBJEHBI CJAENYIOLUINEe OCHOBHBIE HayuHO-
HCCJIeIOBAaTEIbCKUE 3a1auu:

1) pa3paboTaThb M UCCIENOBATh YCOBEPIIEHCTBOBAHHBIM,
HE3aBUCUMBIN OT 2JIeKTpOCHaOXeHUs!, 2 GbEKTUBHBI TTPUBOLL
HACOCHOTO arperara, YIOBJIETBOPSIOIIUI TpeOOBaHUSIM Ha-
JIEXKHOTO OIepaTUBHOrO BKJIIOUEHUSI B padoTy;

2) paccCMOTpeTh MOJEJIbHbIE BapuUaHThl OYCTepHOU Typ-
OUHBI B COCTaBe KOMOMHUPOBAHHOTO TYpOOMPUBO/A;

3) uccienoBaTb BO3MOXHOCTb MHTErpallMM HACOCHBIX ar-
peratoB ¢ 3¢G@EKTUBHBIMU YCOBEPIICHCTBOBAHHBIMU TPHUBO-
aMU B CHUCTEMY aBTOMATU3MPOBAHHOTO KOHTPOJS Terjiomac-
coobMeHHOTOo obGopynoBaHuss ADC ¢ JIOCTAaTOUHBIM YPOBHEM
nHdopMaTU3aLnu.

DTU 3a7a4yy B TIOJHOM Mepe OTBEYaloT COBPEMEHHBIM
TEHIEHIMSIM CO3IaHusl 3HeproosokoB ADC MOBBIIEHHOMN
0e30IacHOCTH, KOTOpble HallJIM OTpaXeHue B TPOEKTaX
9HeprobjokoB Ha 6aze BBOP «TOW», mpemycMarpuBarommx
TUINMU3ALMIO0, ONTUMU3ALUIO U MHGOPMATU3ALMIO TEXHOJIOT M-
YECKUX CHUCTEM.
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Puc. 1. OnbITHBII 00pa3elr poTopa TYpOWHBI TPEHUS
KOMOMHMPOBAHHOTO TYpPOOHACOCHOTO arperara CUCTEMBbI
MOAIUTKY (a) U POTOPHBIN TUCK 0a30BOM KOHCTPYKLIUHU (0)

[lpu peleHUM TMEpBOM M3 yKa3aHHBIX BBILIEC 3a7a4, B pe-
3yJIBTaTe aHaJu3a M3BECTHBIX COBPEMEHHOIO YPOBHSI TEXHUKHU
pa3paboToK, OBLIO MPEIIOXKEHO M 3alaTeHTOBAHO HOBOE TEX-
HUYECKOe pelleHue — KOMOMHMPOBaHHBINM TypOonpuson [2],
MMEIOLINI TMPEUMYILECTBA MO CPAaBHEHWIO C TPaaULIMOHHO
ucrnoib3yeMbiMu Ha ADC JIoMaTOYHBIMU TMAapOTYPOMHHBIMU
npuBonamu. [eno B ToM, 4TO 3(GEKTUBHBIN ONEpaTUBHbBIMA
MYCK JIOMATOYHBIX TYPOUH TpeOyeT UCMOIb30BAHUS MOATOTOB-
JIeHHOTO (cemapupoBaHHOro) mapa. st obecrnieueHus: paboThI
TaKMUX TYpOOHACOCHBIX arperaToB Ha BJIaXXHOM Iape, 0TOOp KO-
TOPOTO MOXHO M, 6ojiee TOTrO, IeJIeCOOOpPa3HO OCYIIECTBISATh
13 TIapOTeHEPaTOPOB PAOOTAIONINX HUPKYISIIMOHHBIX TIETETh
SIIEPHOM SHEPreTUYECKOM YCTAHOBKM, B ITYCKOBBIX PEXMMax
TpebyeTcs MCIOb30BaHUE Pa3BUTOM CHCTEMBI ceTapalliyl BJia-
I'M W 3alIUTHl METaJla OT 3PO3MOHHO-KOPPO3MOHHOTO M3HOCA.
HMMeHHO TI0 3TOM TIpMYMHE B 3JIEMEHTaxX MapopacrpeneeHus
¥ B MPOTOYHOW YaCTHU TPAIMIIMOHHO NpuMeHsieMoii Ha ADC
THUIIOBOI JIOMaTOYHOI TypOuHBI JlaBasisi, a TakxkKe ST 000I0B
nradparM M MX pa3beMOB MPUMEHSIIOTCS JOPOTrOCTOSIIINE W3-
HOcoycTOoiMuMBbIe cTaiu. Hamu ObLI0 Mmoka3zaHo, 4YTO B paMKax
aJbTEPHATUBHOIO MOAX0AAa K TEXHUUECKOMY OOECICUCHUIO aBa-
PUITHOM MOAMUTKY 000PYIOBAHMSI C IIOMOLIBIO TYPOOHACOCHBIX
arperaToB MOXET paccMaTpuBaThbcsl MPUMEHEHUE APYroro, 60-
Jiee TPOCTOrO, YCOBEPIIEHCTBOBAHHOTO, TEXHMYECKOIo pelie-
HUSI, TIPEAYCMaTPUBAIOILETO MCIIONb30BAHNE TYPOUHBI TPEHUS

3 5 1

oo

Puc. 2. BapuaHTbl TpoduIMpoBaHUs AUCKOB paboyero
KoJieca TypOUHBI TPEHUST KOMOMHUPOBAHHOTO
TypOOMPUBOIA CUCTEMBI TIOATTUTKHI

B KauecTBe OyCTepHOIl TypOWHBI, MPENBKIIOYEHHON OCEBOit
JIOTIATOYHOU TypOMHE, — C pa3MelIeHUEeM POTOPOB 00EUX Typ-
ouH B obieM Kopiryce [3]. Takasi, 6oyiee coBepiiieHHasl, Typoo-
MalllMHa B MEHbILIEH CTeNeHU MOoABEpKeHa yIapHbIM Harpy3kam
npu paboTe B MYCKOBbIX peXMMax Ha BJIAXKHOM Mape W Io-
TOMY SIBJIsIeTcs Oojiee HamexXHOU M 3(PdeKTMBHOM. 3a OCHO-
BY KOHCTPYKUMM TYPOUHBI TPEHUS ObLIO B3SITO AUCKOBOE MC-
MOJTHEHWE paboyero KoJieca poTopa Io TUMY TypOuHbI Tecbl.
dusnyeckast MOAEIb POTOpa TypOMHBI, KOTOpasi ObLIa CIIPOEK-
TUPOBaHA M M3rOTOBJIEHA B BUJE OINBITHOrO oOpasua sl Mpu-
MEHEHUsI B CTEHIOBBIX YCJIOBUSIX, MIpeACTaBIeHa Ha puc. 1, a.

baszoBas KOHCTpyKUMSI pOTOpa MPEACTaBAsIeT COOOM MakeT
MJIOCKO-TIapaJIJIeJIbHBIX TUCKOB C OTBEPCTUSIMU IJISI Kperie-
HMSI UX Ha BaJ, IS BbIxoAa paboyero Teaa M JJIsl BBITIOJ-
HEHUS IITOHOYHBIX COCNMHEHWIi, 3aKpEeTJIeHHbIX Ha Baly.
OTnenbHBIN NMHMCK, KaK KOHCTPYKTUBHBIM 3JIEMEHT pPOTOpA,
TpencTasieH Ha puc. 1, 6.

JIns ycOBEpIICHCTBOBAHUSI KOHCTPYKIIMU TIPU pELICHUU
BTOPOM 3ajauM, CBSI3AHHOUW C LEJbIO MCCIEAOBAHUM, ObLIU
pa3paboTaHbl TakXKe APYyTHe BApUAHTHI UCTIOJIHEHUST POTOPHBIX
JIUCKOB, B YaCTHOCTH, MOKa3aHHbIE Ha puc. 2.

JlanbHeliliee MoaeaMpoBaHWE JJIEMEHTOB pa3pabaTbiBa-
eMOl KOHCTPYKIIMU TYypOONpUBOJA U TIOMCK OTBEYaOLINX
LeJU MCCJIEIOBAHUS TIPUEMJIEMbIX BApUAHTOB TPUBEJIM TaKXKe
K JPYIMM TEeXHUYECKUM pElIeHUSIM, MpelycMaTpuBalOLIUM
KCMOJb30BaHUE BMECTO IMCKOBOM TypOUHBI TPEHUsI OE31UCKO-
BOIi Oe3yionacTHOi TypOuHBbI [4].

CxeMaTUYHO KOHCTPYKIIMSI TaKO TYpOUHBI TPEHUSI, POTOP
KOTOPO#l MpeacTaBiasieT co0oil crnupajeBUaHOE pabouee Ko-
JIeco, 3aKperieHHOe Ha TpyOuaTOM Bajie, a CTaTOp — KOPMYC
C KPYroBOU IIUJIMHIPUYECKON Kamepoii, moka3zaHa Ha puc. 3.
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Puc. 3. [IpuHuUnuaabHast KOHCTPYKLIMS 0€3I0MaCTHON 0e31UCKOBOI TypOUHBI
TpeHUs KOMOMHMPOBAHHOTO TYypOOIIPUBOIA CUCTEMBI ITOAMTUTKI
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POTOprIC SJIEMEHTBI KOM6I/IHI/IpOBaHHI>IX TypﬁOHaCOCHI)IX arperaTtoB 1A aBTOMaTHSHpOBaHHOﬁ CUCTEMBI aBapHﬁHOﬁ TIOATIUTKHA

I'naBHBII TIOMIe3HBIN 23(dEKT, Ha IOJyYEHUE KOTOPOIrO
paccuyuTaHO 3TO TEXHUYECKOE pelleHWe, — TOBbIIIEHWe Ha-
JIEXKHOCTU YCTpPOMCTBA TypOOHACOCHOro arperara OJarogapsi
KOHCTPYKTUBHOMY 0O€CIeYeHUI0 BO3MOXHOCTU 0e3yaapHOro
JNIBUKEHUST paboyero Tejia B MPOTOYHON 4YacTU paboyero Ko-
Jleca potopa TypOMHBI U yBeJIUYEHUE ee MpueMucToctu. Eciu
B JIMCKOBON TypOWHE TpeHUusi 3TU 3(PGEKThl JOCTUTAIOTCS
JIMIIb YaCTUYHO BCJICACTBUE CAMOOPTraHU30BAHHOTO JABUXKEHU I
pabouero Tesna (MPEeUMYIIECTBEHHO MO CIUpPain), TO B TypOuU-
HE CO CIUpAJeBUIAHBIM POTOPOM TapaHTHEll Oe3ymapHOCTU
NBUXEHUST padouero Teyna U 3G@GEeKTUBHOCTU pabOThl YCTPOii-
CTBa CJIYXUT ONTMMUBMPOBAHHBIN TPOMGUIL MPOEKTHO Opra-
HU30BAaHHOW MPOTOYHOM YacTH, HE OCTaBJSIONICH BO3MOXHO-
CTU OTKJIOHEHMSI IMOTOKAa paboyero Teja OT KOHCTPYKTUBHO
3aJJaHHOI TPAeKTOPUMU.

JleiiCTBUTENIbHO,  TIOJOXUTEJIbHBI  3(hGhEeKT  I0CTUra-
eTcsl  CHAeNyIoIMMM  KOHCTPYKTMBHBIMU — OCOOCHHOCTSIMMU.
TeomeTpuyeckasi ocb LHUJIMHIPUYECKON Kamepbl / cOBMajaeT
C TeOMEeTPHUYECKOI 0Chio Baja 2. BxomHoii maTpy0oK 3 ajis BITy-
cka paboyero Teja B LMJMHIPUYECKYIO KaMepy pacrojiokeH
Ha OOKOBOI TMOBEPXHOCTU KOpryca 4 W CONEPXUT COIMIO J,
1eJdb KOTOPOro OPUEHTUPOBAHA IPOMOJILHO (MapaijieIbHO)
ocu. st BeIxoma paboyero Tejaa CAYyXXUT TpyOa, BBIMOJHSIIO-
uiast GyHKIIMIO Bajia 6, HA KOTOPOM KPEMUTCs pabouee Koneco
TypOuHbl. Pabouee Kojeco o6pa3oBaHO CKPYYEHO-U3OTHYTHIM
MPSIMOYTOJIbHBIM JINCTOBBIM 3JIEMEHTOM 7 B BHUAE KOHIICH-
TPUUYHO OXBATHIBAIOIIMX BaJl BUTKOB C KOHTAKTHOW CIUpasb-
HOI TOBEPXHOCTBIO TpeHUs. CKpPYyYeHO-U3OTHYTHINM JIMCT 3a-
KpeTjieH Ha TpyoJYaToM Basly OMHON M3 CBOUX CTOPOH. JIMHUS
KperIeHusl yKazaHHON CTOPOHbBI MapaJjijieibHa CKBO3HOMN Mpo-
pe3u 8, caenaHHOW B CTEHKe Tpybyaroro Bajia 6, Ha ero 6o-
KOBOM IMOBEPXHOCTU IMPOAOJIBLHO €ro OcH (B0Jb 00pa3yIouieit).
OTa npopesb CHYKUT OTBEPCTUEM JJISI IIPOXO/a paboyero Tea,
MOCTYIAIONIET0 M3 KaMepbl cTaTopa B TpyOy M jajee 3a ee
npenenbl. KoHTakTHast JMCTOBasi MOBEPXHOCTb TpeHUsT pado-
Yyero KoJieca, B TOM YHMCJIe HEMOCPEICTBEHHO Y KPOMOK JIMCTa,
MPUMBIKAIOIIMX K 3aKpeMJeHHOW CTOPOHE CKPYUYEHO-U30-
THYTOTO JIMCTOBOTO 3JIEMEHTA, COACPXKUT IapaljieJbHbIe APYT
JIPYTy OUCTaHLIMOHUPYIOLIUE OrpaHUYUTENIbHbIE OypTuku 9.
BypTuKM M3roTOBJIEHBI Tak, YTO UMEIOT Mpoduib B dopme
MJIOCKOW crnupajiu, pa3Mepel U (opMa KOTOPOH MOBTOPSIOT
KOoHMUTypanuio npoduis CIUpajbHON CBEPTKU JMCTOBOTO
anemeHTa portopa. IliockocTu cnupaneit OypTUKOB Mapa-
JISTBHBI MEXIY CO00il M TepIeHANKYISIPHBI TeOMETPUUYECKOI
ocH BaJjia; BOOOpaxkaemble TeOMeTprUUeCcKUue LEHTPbI Criupasieit
MpUHaLIexaT 3Toil ocu. Yucio cnupaibHbIX OYPTUKOB — TpHU
u OoJjiee, B NMPUHLIMUIIE UX KOJIUUYECTBO MOXET OBITh pa3jiny-
HBIM B 3aBUCMMOCTM OT IJIMHBI OTpe3Ka BaJia, TPUXOASILEro-
Csl Ha BHYTPUKOPITYCHOE MPOCTPAHCTBO, T. €. B 3aBUCUMOCTH
OT WIMPUHBI pabouyero kosieca. BypTHKU SIBISIIOTCS TUCTaH-
LIMOHUPYIOLIUMHU 3JIEMEHTAaMM W OJHOBPEMEHHO TIpUIAIOT
KOHCTPYKIIMU paboyero Kojieca KeCTKOCTb; BMECTE C MOBEpPX-
HOCTSIMU CBEPHYTOIO JIMCTOBOIO 3JIEMEHTa OHHU 00pasyloT
KaHaibl 10 ABUXKEHUS] paboyero Teia, yBeJIUYMBAs MOBEpPX-
HOCTb TPEHUs paboyero Teaa 0 MPUBOJMMOE B JABUKEHUE pa-
O6ouee koseco. He comepxaiiuiit OypTUKOB M He3aKpeTJIEHHbII
Kpail /] TUCTOBOTO 3JIEMEHTa POTOpa, MPUHUMAIOLINI TTOTOK
pabouero Tena, MOCTYMAaOUIETO B paboyee KOJECO, BbIIOJTHEH
OCTPO3aTOYCHHBIM [IJII MWHUMHU3AIUKM KpallHEero CeyeHUst
JIMCTOBOTO 2JIEMEHTA B BOOOpakaeMoil CEeKyIlel TJIOCKOCTH,
OPUEHTUPOBAHHON paaMaibHO OTHOCUTEIBHO TeOMeTprue-
CKOM ocH poTopa.

JLJ1st TeXHUYECKOU peayu3aluy 1aHHOTO MOJISJIbHOTO pellie-
HUSI MOXKET ObITh UCITOJIb30BAHO CTaHAapPTHOE MPOMBbIILIJIEHHOE
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000pyOBaHME M LUMPOKO MPUMEHSIEMble B MPOMBILIIEHHO-
cTU Marepuajbl. Tak, Bce OeTajlu YCTPOWCTBA MOTYT OBITh
BbINIOJIHEHbI U3 cTanu. Llleab BXomHOro (ComjaoBOro) mnat-
pyOKa MOXeT ObITh BBIMIOJHEHA B BUE Y3KOU MPSIMOYTOJbHOM
Mpope3u WJIW MPOAOJITOBATOrO OTBEPCTUSI MHOU (POpMBbI BO
BCTaBKe, MOMELIEHHON B MaTpyOokK. JIMCTOBOUl 2JeMEHT po-
TOpa 1eIeCO00pa3HO CBEPHYTh B CMUpPaJb (APXUMENOBY CIU-
pajb — 11 ONTUMHU3ALUU HOPMBI TPOTOUHOI YaCTU POTOPA)
MyTeM MPOKATKW 3arOTOBKU MPSIMOYTOJIbHOTO JIUCTA WU TYy-
TeM (OPMOBKM 3aroTOBKM MPU MOMOLIM 11abjioHa (¢ paso-
I'PEBOM U OXJIaXXJEeHUEM). 3aKperjieHre JUCTOBOTO dJIeMEHTa
Ha BaJly MOXET ObITh BBIIIOJHEHO CBapKOi MO METaJUly WJu
3akaTueM B Y3KOH (COOTBETCTBEHHO TOJIIIMHE JIMCTA) TIPO-
Touyke TpyObl Bajna. OTBepcTve AJsl BbIXOoAa paboyero Tesa
MoCJIe TPOXOXIEHUS JIMUCTOBOTO 3JeMEHTa — BAOJb JUHUU
KpenJjeHus B TpyOe Baja — MOXET ObITb BBIIIOJHEHO B BHUJE
cerMeHTa OOKOBOIl MOBEPXHOCTU LMJIMHIApA (MIPU TOM, YTO
BaJI MPEACTaBIIsIeT OO0 KpyIiiyto TpyOy) MM, KaK BapuaHT,
B (dopMme NpsMOyrosibHUKa (ecqd Baj MPEeACTaBIsieT cOOOi
MHOTOrpaHHUK). BypTUKHU JUCTOBOro 3j71€MeHTa, U3 KOTOPOro
MU3rOTaBJIMBaETCs paboyee KOJIECO, MOTYT ObITb U3TOTOBJIECHBI
MpU MpOoKaTKe (UJIU ¢ IPEABAPUTEIILHOM 1ITAMIOBKOI) CAMOTO
JIUCTa WJIU U3 MOJOCOK MeTajlla 00 LEeJbHOTSHYTON MPOBO-
JIOKU MPSIMOYTOJBHOTO CEYCHHUSI C MPUBAPUBAHUEM DJIEKTPO-
CBApKOIl UJIU MYTeM KpernJeHUsl IPyruM CIocoOoM (CKaxeM,
MaKoil UaM KJieeM JJisi MeTajlja) K JUCTOBOW MOBEPXHOCTH.
KecTkocTh pabouero kosieca MOXeET ObITb obOecrieyeHa [BY-
CTOPOHHMM KpeIJIeHWeM OypTUKOB K TOBEPXHOCTH BHUTKOB
CMUPaJbHOTO JIMCTOBOIO 2JIEMEHTA CBapKoil. 3aTouka Hesa-
KPEMJEHHOIO U He COnepXallero OypTUKOB Kpasl JIMCTOBOTIO
3JIeMEHTa POTOPa MOXKET OBbITh BBITIOJHEHA CO CTOPOHBI JIUCTA,
OoJiee yHaJIeHHOI OT OCHM Baja, YTO OKaXeTCsl TEeXHOJIOIM-
YeCKM Mpolle. YCTaHOBKA BaJla pOTOPa B TOPLIEBBIX CTEHKAX
LMJIMHAPA KOPITyca MOXET ObITh OCYILECTBJIEHA MPU TOMOLLU
repMEeTU3UPOBAHHBIX MOALIMIHUKOB. BricTynarluue 3a mpe-
JieJibl KOpIiyca U MOJUIMITHUKOB YacTU Bajla MOTYT MeXaHUue-
CKM KPEMUTHCS HAPYXKHOI MOBEPXHOCTHIO TPYObI BaJsia K mepe-
JATOYHBIM MEXaHUYECKUM 3JIeMEHTaM (KojiecaM, LIECTePHSIM,
YyepBsiKaM U T. 1.), B TO BpeMsl KaK BHYTPEHHSISI 4acTb TPYObl
Bajla OyZleT CIYXUTb KaHaJOM JJis BbIXOAa OTPabOTaBILIEroO
pabouero Tena. [loaTomy BeIOMpaemasi Mpu MHXEHEPHOU pea-
JIN3alUMU YCTPOMCTBA TPyOa MOXET ObIThb JOCTATOUHO IIMPO-
KOU, MO BO3MOXHOCTU TOHKOCTEHHOMN, HO MPOYHOU IJIsI Ofn-
TUMM3alMM Macchl poTOpa € Yy4eTOM JOMYCTMMOro u3rmoba
BaJla B 3aBMCUMOCTM OT pasMepoB TYpOMHBI Ha CTaguu €e
MPOEKTUPOBAHUSI W M3TOTOBJECHUS [JIs1 MPOMBILJIEHHOIO
npuMeHeHus. 1151 sKCrepuMeHTaJbHbIX UCIIBITAHUI JIeMEH-
TOB MPEIJIOXEHHBIX KOHCTPYKIIMII CIPOEKTUPOBAHA M M3ro-
TOBJIEeHA MaJlopa3MepHasi CHeUMaJu3UpOBaHHAsl CTEHI0Bas
KOHCTpYKLUS (puc. 4).

[lpu pelieHun Tperbeit 3agauu, B MOPSIAKE UCCIEIOBAHUS
BO3MOXHOCTU MHTErpallMd HaCOCHBIX arperatos ¢ 3¢ dekTuB-
HBIMU (YCOBEPILLIEHCTBOBAHHBIMM) MPUBOIAMU B CUCTEMY aBTO-
MAaTU3MPOBAHHOIO KOHTPOJISI TEMJIOMAacCOOOMEHHOro 000pya0-
BaHus1 ADC ¢ 10CTaTOUYHBIM YPOBHEM UHGMOPMAaTU3aIMU, OblIa
MPENJIOKEHA CTPYKTYypa, MPeACTaBICHHAas! Ha puc. 3.

AHanM3 BO3MOXHOCTU BHEAPEHUSI MPEIJIOKEHHBIX TEXHU-
YeCKUX pEeIIeHU Ha JEUCTBYIOIIMUX W TUIAHUPYEMBIX K CTPO-
UTEJIbCTBY IHEProdJioKax, MCXOMsl M3 TaKOil CTPYyKTYphI, TO-
Ka3bIBAET, YTO HAAEXKHOE ONepaTMBHOE BKJIOYEHHUE B paboTy
POTOPHBIX 3JIEMEHTOB, NMPEIHA3HAYEHHbIX 1151 UCTIOJIb30BaHMS
B cuCTeMe MOAMUTKMU TEeNIO0MacCOOOMEHHOro OO0OpYIOBaHMS,
CYILLIECTBEHHO 3aBUCUT OT CTENEHU OOEeCHeyeHUs] MX CPelcT-
BaMM aJeKBaTHON MHMOpPMaTU3ALUU.
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Puc. 4. CtenaoBblii 006pasel] 9KCIepuMEHTaIbHOIM
TYPOUHBI TPEHUSI C OCHACTKON

11

ifli

10

Puc. 5. CtpykTypa MHTErpalu CpeacTB MOAMUTKHI
TEIJIOMacCOOOMEHHOTO 0OOPYIOBAHUS B CUCTEMY
aBTOMAaTU3UPOBAHHOTO YIPABJICHMUSI:

1 — Hacoc cucTeMbl TONMUTKU; 2 — THIPOAKKYMYJIHUPYIOLIME EMKOCTH;
3 — reruiomaccoOMeHHOe 00OpynoBaHue; 4 — cUCTeMa aKTUBHOTO OTBEACHMUSI
Tera; 5 — cuctema mnaccuBHoro otBeneHusi teruia (CIIOT); 6 u & —

crielMaju3upoBaHHble MapoOTypPOMHHbIE MPUBOAbI, 7 — TEXHOJIOTMYECKUit
HMCTOYHUK Tapa (rmaporeHepartop); 9 — 6yoK ynpaBieHusi; /0 — KOHTPOIbHO-
M3MepUTeNIbHbIe TPUOOPBI U anmaparsl; // — cucremMa yTHJIM3ALUU TeIia
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B npocreiiiieM ciydyae cCUrHajJoMm [JIsi aBTOMaTHYeCKOro
OTKPBITUS KJaraHa TapornpoBOjia, BbI3bIBAIOIIMM TYCK Typ-
0OoHacoca MOANUTKU, MOXET CIYXMUTb COBIAJEHUE TEKYIIMX
3aMacoB CTaOMJBHOCTH TeIIoMaccooOMeHa C 3aJaHHBbIMU
ONMOPHBIMU 3HaAUYEHUsIMU. K3mepeHue 3araca TernJoruapaB-
JINYECKOM CTAaOMJIBHOCTU — CJIOXHAasi MeTpoJiornyeckasl mpo-
Heaypa, TpeOytolass TPUMEHEHUS CIelualIu3upoOBaHHbBIX
cpenctB. B To e Bpemsi HalO0 OTMETUTb, UTO TMPOCTOE CpaB-
HEHUE OCPEIHEHHBIX 3HAYEHUI PEXUMHBIX MapaMeTpPOB € MX
aBapuiHBIMU ycTaBKamu (0€3 omnpenejeHusl 3amacoB CTa-
OMJBHOCTU TEIJIOMACCOOOMEHAa JMAarHOCTUYECKUMU CPEACT-
BaMM) MOXET BbI3bIBaThb CpabaTbIBAHME CHCTEMbI MOAMUTKU
¢ 3aepXKoil — Mo (aKTy pasBUTHUsI aBapMITHOTO TIpoliecca,
a He B pexuMme YIPexAeHUs] TAaKOBOro, U TMOITOMY HeE SIBJIsI-
€TCsl ONTUMAJIbHBIM.

3ametum, uto CIIOT, cnyxawasi Ajas oTBoaa Teruia
OT TaporeHepaTtopoB (AJUTEJIbLHO TPUHUMAIOLIMX TEIJIO-
BYIO OHEpruio, BblpabaTbIBa€MyI0 B SIIEPHOM peakTope,
MOCKOJbKY MTHOBEHHOE TMpeKpalleHue TerJOBbIACICHN S
B aKTHBHOI 30HE peakKTopa HEBO3MOXHO HU TpPU KaKUX yC-
JIOBUSIX), MpeaIHAa3HAUYEHHOTro [Jisi BbIPAaOOTKM TOJaBaeMOro
Ha TypOWHY mapa, siBJAsieTCsl HEeOOXOAMMOIl, HO HEeIOCTaTOY-
Hoil Mepoii. [leiicTBuTenbHo, ¢dyHKunoHuposanue CIIOT
B NPUHLMIE HE 3aBUCUT OT PabOTOCNOCOOHOCTU APYroro
000pYZIOBAHUSI U MOXET OCYILIECTBISIThCS Naxe MPU MOJHOM
3JIEKTPOOOECTOUMBAHUM 3HEProbsioka, omxHako 3GhEPEKTUB-
HOCTb 3TOI CUCTEMBI CyIIECTBEHHO 3aBUCUT OT JOCTAaTOY-
HOTO CHAOXeHUSs BOAOW maporeHeparopoB. [103ToMy TOIbKO
HajgexHass U 3GGeKTUuBHAsT cUCTeMa TOAMUTKUA TTO3BOJISIET
MakcuMalJibHO peanu3oBaTh Bo3MoxXHOCTH CITOT u noctuub
BOCTPEOOBAHHOTO YPOBHSI 0€30MaCHOCTH OCHOBHOTO 00O0pY-
JIOBaHMS PeakTOpHBIX ycTaHOBOK ADC. Cucrtema aKTMBHOTO
OTBENECHUS Terljia, peaycMaTpuBalolasi IpuMeHeHUe Terio-
BbIX HACOCOB, MOXET TakKKe MpeaycMaTpuBaTh NMPUMEHEHHUE
NBUXKUTENE POTOPHBIX 3JEMEHTOB Ha OCHOBE OINMMCAHHBIX
TYypOONIpUBOIOB.

Pa3paboTaHHble TeXHUYECKME pELIEHUSI, a TaKxXe Ipea-
JIOKEHHBIN TMOAXOA K MX WCIOJb30BAHUIO C TPUMEHEHUEM
CPEeACTB  aJIeKBaTHOrO HMHMOPMATU3UPOBAHHOTO KOHTPOJIS
B COCTaBe aBTOMATM3UPOBAHHOW CHUCTEMbl yINpaBJEHUS aBa-
PUIHBIMU TpOLIECCAMU, HOJKHBI CIIOCOOCTBOBATH IMOBBILIE-
HUIO OGe3onacHocTH 3HeprooiokoB ADC [5].

BbiBOAbI

1. YcoBepilleHCTBOBaHHBIN 3((EKTUBHBINA MTPUBOI HACOC-
HOro arperara JUisl MOANUTKHU TEIJIOMacCOOOMEHHOro 000-
pYZIOBaHUS, YIOBJIETBOPSIOIIMUI TpeOOBAHUSIM HAIEXHOIO
OMNEepPaTUBHOIO BKJIIOUEHUSI POTOPHBIX 3JIEMEHTOB B padoTy,
JIOJI)KEH ObITh KOMOMHUPOBAHHBIM — C MPUMEHEHUEM Typ-
OMHBI TPEHUsI B KauecTBe OYCTepHOW TypOWHBI mepen Typou-
Hoit JlaBass.

2. BapuaHTbl OycTepHOIl TypOMHBI B COCTaBe KOMOMHMPO-
BaHHOTO TYpOOMPUBOAA NOMYCKAIOT MCIOJb30BAHUE KaK AUC-
KOBBIX, TaK M O€3AMCKOBBIX POTOPOB, 3(HHEKTUBHOCTb MPU-
MEHEHUSI KOTOPbIX MOXKET 3aBUCETb OT (HOPMBI POTOPHBIX
3JIEMEHTOB U pa3MepoB TYpOOHACOCHOTO arperarta.

3. HamexxHocTh cpabaThiBaHMsI HACOCHBIX arperaros,
MMEIOIIMX YCOBEPILIEHCTBOBAHHBIE TMPUBOABI U MHTETPUPO-
BaHHBIX B CUCTEMY aBTOMATHU3MPOBAHHOI'O KOHTPOJS TEIJo-
MaccooOMeHHoro obopynoBaHusi ADC, MOXeT OBbITh BBICO-
KOW TOJBKO MpU JOCTAaTOYHOM YPOBHe HWH(poOpMaTU3aluu
CHUCTEMBI.
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