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CraThs MOCBSIIEHa OMUCAHUIO MOJEPHU3AIMU CTAHAAPTHOTO MEMOPAHHOTO Hacoca [Jisi HeMpephiB-
HOU LIMPKYJISIHMOHHOMN OUMCTKU OJIarOPOIHBIX Ta30B, XXUIKas (haza KOTOPBIX UCITOIb3yeTCs Kak paboyast
cpela SMUCCUOHHBIX JETEKTOPOB C 1LIEIbI0 00eCIeueHus IUIaBHOUW PEeryIupoBKM MOTOKA OYUIIIAEMOTO
rasa B npezesnax 8—15 TUTPOB B MUHYTY.
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1. BBEAEHUE

JByx(a3Hble SMUCCUOHHBIEC NETEKTOPHI, BBE-
JIEHHBIC B 9KCIIEPUMEHTAJIbHYIO (DU3UKY B MOCKOB-
CKOM WHXEHEepHO-(PU3NYECKOM HUHCTUTYTE
(MUAD®N) [1-3], 3a moIBeKa CBOETO Pa3BUTHUI
HallUTM IIMPOKOEe NMPpUMEHEHUE B 3KCIIEPUMEHTAX
M0 TTOMCKY TeMHOTO BelllecTBa Bo BcenenHoii [4],
IO PETUCTPALIUU HEUTPHUHO BBICOKMX DHEPTUM s
WUCCIIENOBAHWS HEUTPUHHBIX OCHMJUISALIAA, IO TTIOU-
cKy 3¢ deKTa IBOMHOIro Oe3HEUTPHMHHOTO OeTa-pac-
nanga [4, 5], mo obHapyxkeHUo 3¢ deKTa ynpyroro

KOTepEeHTHOTO paccessHUsI OTHOCUTEIbHO MaJIO9HEP-
reTUYECKUX PEaKTOPHBIX 2JEKTPOHHBIX aHTUHEN-
TpuHO Ha aToMHBIX Anpax (YKPH) B akcriepumeH-
tax Ha ADC [6, 7]. s peleHus ocaeIHEN 3a1aun
B HUAY MUD®U pa3paboraH 1 moCTpoeH AByxX(pas-
HBbIIA 3MUCCUOHHBIN AeTekTop POJI-100, npoien-
it ucneitanus Ha Kanununckoit A9C [7, 8].
Oonapyxenue YKPH na ADC tpebyer apdek-
TUBHO# perucTpaluy OTHOCUTEIbHO CIA0bIX MOHM -
3alIMOHHBIX CHUTHAJIOB (BIJIOTH OO OXMHOYHBIX
3JIEKTPOHOB) B MACCUBHOM (COTHU KUJOTPaAaMMOB)
paboueii cpene (CKMAKWI aproH WJIv KCeHOoH). [Tpu
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3TOM HEOOXOAMMO MCIIOJIb30BaTh CIELUATbHYIO
TEXHOJIOTUIO TUIABHO PETYyJIUPYEeMO LUPKYISIIM-
OHHOI1 OYMCTKM CXKMXXKEHHBIX 0JIaTOPOIHBIX T'a30B
OT BJIEKTPOOTPUIIATEILHBIX IIpUMecel 1711 oOecIie-
YeHMSI ONTUMAJIbHOI IJIST UCIIOIb3YEMOTO reTTepa
CKOPOCTHU IIPOKAYKM raza B 3aBUCUMOCTH OT peXXrMa
paboTsl AeTekTopa [9]. Takast ouncTKa oCylecTBIs -
€TCsl TyTeM MHOTOKPATHOTO MPOMNyCcKaHUsI pabouyux
Cpell Ha OCHOBE 0JIarOpOIHBIX Ta30B Yepe3 ropsyue
MeTamnndeckue rerTepsl Tua SAES MonoTorr [10]
IpM OaBJIeHUM Iopsaka 1 aTM. cO CKOPOCTBIO
8—15 nmutpoB/MuUH. OTHAKO UCITOJIb3YEMBIC B TAKUX
yCTaHOBKaX LUPKYIsIuMoHHbBIe Hacockl Tuia KNF
N143SV.12E obGecrieynBaOT TOJBKO MOCTOSTHHYIO
CKOPOCTb IIPOKAYKHU ra30B IIpU aTMOC(hEpHOM IaB-
JICHUW BEJIWYMHON TIopsaka 23 ITUTpa B MUHYTY.
PerynmupoBaHue IMOTOKa OYMIIIAEMOTO ra3a ¢ IIOMo-
IO BHEITHUX BEHTUJIEH IIPUBOIUT K IIeperpy3Ke
MeMOpaH HUPKYJISIIMOHHOTO Hacoca U CyIeCTBEH-
HOMY OIpaHUYEHUIO UX BpeMEeHU CIIyXO0bl. B naHHO#
paboTe pa3paboTaH MeTOH IUIAaBHOM PeryainpoBKHU
MOTOKA ra3a ¢ IIOMOIIbIO BHEIIHEro 3JIEKTPOHHO-
VIIPaBJISIEMOTO ACMHXPOHHOTO ABMTATES MIJIsI Opra-
HU3aLUK HUPKYISILIMOHHOM OUYMCTKU OJIATOPOTHBIX
ra30B C [IOMOIIBIO TOPSTYMX METAJUTMUYECKHX TETTEPOB.

2. HUPKVIIAONMOHHAA CUCTEMA
O4YUCTKHU PBI-100

TexHoornusa HeNpepbIBHON OYUCTKH pabo-
yeil cpenbl ABYX(hpa3HOro 3MUCCUOHHOIO JOETeK-
Topa PO/I-100 Ha CXXMXKEHHBIX 0J1arOpOAHbBIX ra3zax
3aKJII04aeTcs B IMOCeI0BaTeIbHOM BBITTOJHEHUU
CJIENYIOIIUX ONEepalMii 1 MOBTOPEHUM 3TOM IOCJIE-
JIOBATEJIbHOCTH B T€UCHUE UINTEJIHHON (HECKOJBKO
MECSIIIEB) HEIIPpephIBHOM pabOTHI AeTekTopa [11]:

— oTOOp mopuuu padoyeit KUAKOCTU U3 NETEK-
TOpa;

— HUCITapeHMe MOPILMHU KUAKOCTU TIPU MPOIyCcKa-
HUM Yepe3 CUIb(OHHbIN TeII00OMEHHUK;

— mpoIlyckaHue oOpa3oBaBIIeiics MOPLUHU rasza
yepes3 TopsInii MeTayuimieckuii rerrep tuna SAES
MongoTorr;

— BO3BpaT OYMIIEHHON ITOPINYU Ta3a B ACTEK-
TOp MyTeM MPOKAaYKu B OOpaTHYIO CTOPOHY uepe3
cuIb(OHHBIN TETIJIOOOMEHHUK, TIe 3a CYeT TeIIo-
oOMeHa ¢ UCITapsieMOi TIOPLIMU XKUIKOCTH IIPOUCXO0-
IUT KOHIEeHCAIINS XKUIKOCTH, BO3BpaIllaeMOii Iocye
OYMCTKHU B AETEKTOP.

DKCTpaKLus KUIKOM MOPLIMY aproHa U3 IeTeK-
Topa W BO3BpaT OYMIIIEHHOU reTTepoM razoodpas-
HOM IOpLMM rasa B JETEKTOP OCYIIECTBISIETCS
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OIHUM LIUPKYJISLIMOHHBIM HACOCOM MO 3aMKHYTOMY
KOHTYpy. I1pn 3TOM BCTpeuHble MOTOKHU XOJOIHOIO
M TEIUIOTO raza OOMEHHMBAIOTCSI TEIUIOM B JIBO-
HOM CUJIb(OHHOM pyKaBe, KOTOPhI obecreunBaeT
3¢ PEeKTUBHBIN TEMJIOOOMEH MEXIY BCTPEUYHbIMU
MOTOKAMHU MCIApSIOLIEecd XUAKOM B HaYaJIbHOM
¢aze mopuuu 6JaropomgHOro raza M OXuxaeMoi
13 rasa Iocjie MponycKaHus yepe3 rertep YUCToi
ra3oBoii mopuUueii, Bo3BpallaeMoii B geTekTop. s
obecrieueHNsT 3(PPEKTUBHOIN OUMCTKU Ta3a OT dJIEK-
TPOOTPHULIATEIbHBIX IIPUMECeil CKOPOCTh Ta30BOTO
MOTOKA Yepe3 ropsiunii MeTauIM4eCKUil reTtep Tuia
SAES MonoTorr He 1oKHA MpeBbIIAaTh 15 TUTPOB
raza B MUHYTY TIpu atMocdepHoM AaBiaeHUU. s
LIUPKYJISILIUKY paboyero rasza 4epes reTTep UCHOIb-
3yeTcsl MeMOpaHHBIA LUPKYJISILUOHHBIKN HacoC
tnma KNF N143SV.12E, koTopslit ipn atMocdep-
HOM JaBJ€HUM, COIJIaCHO MacHopTy, obecrevu-
BaeT IMOCTOSIHHYIO CKOPOCTb MpOoKayku 23 nuTpa
B MUHyTY [12]. Jns cornacoBaHUsI MOTOKOB OUM-
maemoro rasa B POJI-100 nepBoHaYabHO UCITOJIb-
30Bajlach CUCTEMa BEHTUJICH, 3aKOpauyMBaIOIINX
“Bxon” U “BbIXOA” Hacoca JJisd MOHVKEHUs OOIIei
CKOPOCTH MPOKauyKu A0 HeoOXommMoi paboueit
BeMUMHBI. OIHAKO TaKOI METO peryJupoBKHU OKa-
3bIBaeT OOJIBIIYIO HATPY3Ky HA MeMOpaHy UM PKYJIs-
LIMOHHOI'O HAcOCa, YTO MPUBOIUT K 3HAYUTEIbHOMY
COKpAILIEHUIO CpOKa ee CIIyKObI. C 1IeIbI0 pelIeHMS
9TOI MpoObJieMbl Obl1a pa3paboTaHa cUCTeMa MpU-
BOJA B IeiCTBYE LMPKYJISILIMOHHOTO HAacoca ¢ TOMO-
11IbI0 BHEIITHETO JABUTATEIsI, OCHAILIEHHOTO TJIAaBHOM
3JIEKTPOHHO-PEryJIUPyeMOii CKOPOCTbIO BpallleHUsI
potopa.

3. MOAEPHMU3WPOBAHHbIN
LM PKYJISILMOHHBINM HACOC

st obecneuyeHus MIaBHOM peryJaMpoBKU CKO-
pOCTH TNPOKayKu LUPKYISIIMOHHBIA Hacoc KNF
N143SV.12E 06bi1 060pygoBaH BHEIIHUM TIPUBO-
JIOM, Kak Ioka3zaHo Ha puc. 1. B xauectBe BHell-
HeTO IIPUBOAA MCIIOJIb30BAJICS OBUTraTeNlb s
KOMITPECCOPOB AOMAIIIHUX XOJOAMWJILHUKOB Atlant
1BA6745-2-0025-01 mpoussoacrsa 3A0 ATJIAHT
(benopycus) [13, 14], B KOTOpOM CKOPOCTh Bpallle-
HUS pOTOpa YIPaBJsIETCs JIEKTPOHHBIM 00pa3oM.
CxeMa IUTaHusI BHEIITHETO IIPUBOIA U PETYIUPOBKHU
CKOPOCTH BpallleHUs pOTOpa ABHUIaTeNIsI MOKa3aHa
Ha puc. 2.

st yripaBJieHYsI 4aCTOTOI BpallleHsI pOTOpa JIBU -
raresis MpuMeHsieTcsl (ha3oUMITYIbCHBII METOM, YTO
T03BOJISIET 000MTHCH 0€3 CUJTIOBOTO Ipeodpa3oBaTes
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Puc. 1. LInpkynsiimoHHbIM MeMOpaHHBIi Hacoc / co ctangapTHbIM npuBogoM KNF N143SV.12E 2, npuBoauMblit B neii-
cTBHE Yepe3 My(dTy 3 ¢ TOMOIIBIO 3JIEKTPOHHO-YIPAaBISIEMOro aCHHXPOHHOTO 3JieKTponsurarens Atlant 1BA6745-2-0025-01
C TIJIAaBHOM peryIMPOBKOM CKOPOCTH BpaIllcHUS BEAYyIIEro Baia 4.

JlBurartesb Hacoc

) o=

220 B
. Bbnok
YacToTHbI
= CUJIOBBIX
MOYJISATOP
TPAH3UCTOPOB
F 3
KonTpoinep
pEeryaupoBku | Taxometp
CKOpOCTH
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€—TaxonaTymnk:

Puc. 2. Cxema yripaBiieHUsI YaCTOTOM BpallleHUsT aCHHXPOHHOTO 3yiekTpoasurarens Atlant 1BA6745-2-0025-01.

YacTOTHl M 3alyCKaTh CUHXPOHHBINA IBUTATEb
B aCMHXPOHHOM pexume. LleHTpanbHOI YacThio
CXEMbI pEryJjisiTopa CKOpOCTHM O00OpPOTOB poTopa
SBJISIETCS YaCTOTHBIA MOOYISITOP, COOpPaHHBIN
Ha mukpocxeme TDA1085, koTopas 3amaeT IMKIO-
rpaMMy yIIpaBJieHUsI 0OMOTKaMM IBUTATEIISI C TIOMO-
IO Ha0Opa CHJIOBBIX TPAH3UCTOPOB. TaKUM MeTO-
J0M oOecrieumBaeTCs yIpaBjeHUE Bpallalolium
MOMEHTOM Ha BaJly HE3aBUCUMO OT CKOPOCTU Bpa-
ILIEHUSI, YTO 0COOEHHO BaXKHO B TAHHOM CJIydJae.
It KOHTpPOJISI peajbHON YacTOTHI Bpalle-
HUS TpenycMOTpeHa oOparHasl cBsi3b. CurHail
CO BCTPOEHHOTO B IBUTATe]Ib TaXOMETPa ITOCTYyIIaeT
Ha BCTPOEHHBI B MUKPOCXeMY dacToToMep. s
JOCTUXEHUS U CTAaOMJIM3allMU CKOPOCTU Bpallle-
HHUSI Ha HEOOXOOUMOM YPOBHE HCIIOJIb3YETCSI KOH-
TPOJIJIEP CKOPOCTU BpallleHWSI HA OCHOBE IIPOIOP-
LUOHAIbHO-UHTErPabHO-IU(HEpeHINPYIOLIETO
peryasaropa (ITU-peryasaropa [15]), cpaBHUBaIO-
1IIEro CUTHAJ ¢ TaXOMeTpa C 1eJIeBbIM 3HAaYCHUEM,
3a7aBaeMbIM IOTeHIMoMeTpoM. CTaHmapTHas
cxeMa peryJjsaTopa II03BOJISIET YIIpaBJsITh IBUTATE-
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JIeM B JMaria3oHe 4acToT BpallieHus1 potopa oT 100
1o 12000 06/muH. B Haiem citydae, ncxons u3 ooe-
CIieyeHUs] HEeOOXOAMMOM MPOU3BOAMUTEIbHOCTHU
Hacoca, ONTUMAaJIbHBIM SBJISIETCS Oosiee Y3KUii nua-
na3oH ot 300 mo 400 06/muH. IToaToMy cxema G10Ka
PETYJIMPOBKH 000POTOB ObLIa MOAU(DULIMPOBAHA.

MopaepHu3upoBaHHAas BepCUST LUPKYISALHN-
OHHOTO Hacoca OblIa MCITBITAHA B TEYCHHUE TpeX
Helleslb HeMpepbIBHOM padoThl AeTekTopa POJI-100,
3aIlOJIHEHHOT'O XMIKUM aproHom maccoit 100 kr.
CKOpOCTh MPOKAUYKHM Tra3a dyepe3 ropsyuii Mmetan-
mmueckuii rerrep SAES MonoTorr perynmupona-
JIaCch C IIOMOIIIBIO 3JICKTPOHHOTO OJIOKA YIIpaBICHUS
nsuraresiem Atlant 1BA6745-2-0025-01 taxk, 4ToGbI
MOTOK Tra3a yepes rerrep coctanisii 9—10 nuTpos
raza B MUHYTY Tipu gaBieHun 1.2 at™. [1pu takoii
CKOPOCTU MPOKayky OJarOpOmTHOTO rasa BpeMs
KM3HU KBa3WCBOOOOHBIX 2JEKTPOHOB IIOpsAKA
1 Mc mocTuraercsl B paboueil XXKMAKOCTU IeTeKTopa
Maccoii mopsaka 100 kr npuMepHo 3a 2—3 Heaenau
HEMpEePbIBHON pabOThl LUMPKYISILIMOHHON CUCTEMBbI
OUYMCTKU paboueii cpenbl.
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4. BAKJIIOYEHUE

B nanHoii pabote pa3paboTaHa METOAUKA TLIAB-
HOIl pPeryJMpoBKU MOTOKA MPU LUPKYISILIMOH-
HOM 0o4nCTKe 6JIAarOpOAHOIO raza, UCMHOJIb3yEeMOT0
B KauecTBe paboyeid cpebl ABYX(a3zHOTO IMUCCH-
OHHOTO JeTeKTopa. DKCIepUMeHTaJbHbIE MCCIIe-
JMOBAHMSI TTOKA3aJIy, YTO HUPKY/ISIIIMOHHAS OYUCTKA
C MOMOIIBIO MOACPHU3UPOBAHHON BEPCUM LIUP-
kyasuuoHHoro Hacoca KNF N143SV.12E s dek-
TUBHA, obecreyrnBaeT HEOOXOIUMYIO OE30MaCHOCTh
paboThl TUPKYISIIMOHHOTO Hacoca U MOXET ObITh
HUCII0Jb30BaHa B IJMUTEJIbHBIX 3KCIEepUMEHTaX
C OMHUCCHOHHBIMM IETEKTOPaMM Ha CXKMKEHHBIX
0JIarOpOMHEBIX Ta3ax.

BIIATOOAPHOCTH

ABTOpPBI BbIpaxatoT 0J1arogapHOCTh PYKOBOACTBY
Wnctutyra saepHoii ¢usnuky u rexHoyornit HUAY
MUDU 3a momMoub B IpOBEeACHUN PaOOT.

OUHAHCHUPOBAHUE PABOThI

PabGora BbllonHeHa npu noagepxke Poccuii-
CKOro Hay4yHOro (poHI B paMKaX KoHTpakTa No22-
12-00082.
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