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np~ c03AaH~~ 6a30BO~ yCTaHOBK~ na60paTOp~H HAepH~X np06neM 
¢a30TpOHa O~R~ - 6~no peWe HO B~COKOBaKYYMH~e arperaT~ C 6~CTPO
TO~ Ae~CTB~H 40000 n/c,np~MeHHBw~e cH Ha C~HxpO~~KnOTpOHe, ~c

nonb30BaTb Ha HOBOM YCKop~Tene gnH OTKa4K~ OCHOBHoro ofibe Ma Ka
Mep~, a AnH OT Ka4K~ 06beMa Kop nyca Bap~aTopa np~MeHH T b TP~ napo 
MacnHHblX arpe raTa BA-20 ! 11 . AnR OTMe4eHHbiX arperaTOB npOMblwneH
HOCTb He BblnYCKaeT a30TH blX nOBywe K. ~onrOBpeMeHHaR HaAe~HOCTb 

pa60T~ BblCOK04aCTOTHO~ CHCTe MbI YCKopMTenR Ha YPOBHe 50 KB Ha 
KpOMKax ~ya HTa ~ nonaTKax pOTopa BapM aTopa 60nee se poH THa np~ 

6e3Ma cnRHo~ OTKa4Ke pa604~x o6beMoB YCKop~TenH. C ~ enb~ 3aMeTHO
ro YMeHbweHMR y rneBoAopoAOB B OCTaT04HOM ra3e YC Kop~TenbHo~ Ka
MepbI c npoeKTM poBaH~ ~ ~3rOTOBneHbI onTH4eC K~ Henp03pa4H~e a30TH~e 

n o s ywKM AnR a r peraToB BA- 2 0 M M4 ! 1( AnH aBTOMaT~4eCKoro n~TaH~H 
n OByweK 3THX arperaToB cnpoeKT~ poBaHa ~ M3rOTosneHa n~H~H nOAa4~ 
~H~Koro a30 Ta. 

~enb~ AaH Ho~ pa60T~ HBnHeTCH co06~eHHe KaK 0 KOH CTPYKT~BH~X 

oco6eHH o c TRX YCTPOHCTB, TaK ~ 0 MeTOAM Ke pac4eTa, np~HHTo~ np~ 

npoeKT~poBaH~ H nOByweK, a TaK~e c p aBHeHHe pac 4eT Hblx Aa HHblx C 
3 Kcne p~MeHTOM. 

Ha p Mc .l np~ BeAeHa KOHCTPYKT~BHaH cxeMa nOByweK . Ilo Byw KH AnH 
arperaTOB BA-20 ~ M4 Bbl nonHeHbl no OAHOH c xeMe M OTnH4a~TCR Tonb
KO pa3MepaM~. YCTpo~cTBa COCTORT M3 Ba KYY MHoro Komyxa, BblnonHeH
Horo ~3 CTan~ 12X18H10T, Topo06pa3Horo COCYAa AnH xpaHeH~H mHA
Koro a30Ta, K BHYTpeHHe~ ~~n~HAP~4ecKoH nOBe pxHocT~ KOTopo ro 
n pHBape Hbl nnaCT~ Hbl - )l( an I03~ ~3 MeAI1. Top nOA BeweH K Kpblw Ke 
Ha Tpex TPy6ax ¢ 25xl ~3 He plKaBe~eH CTan~. Co CTOPOHbI OT Ka411 -
BaeMoro 06be Ma YCTaHoBneH an~M~H~eBbIH HeoxnalKAaeMblH 3KpaH, 
a co CTOPOHbl A~¢¢Y3~oHHoro Hacoca - 3Kp a Hbl, oxnalKAaeMble napaM~ 
a3 0 Ta, KOTopwe ~3 cocYAa AnH a30Ta 4epe3 BHeWH~~ Tenn 0I1 30n~pOBaH

HY~ nepeM~ 4KY nonaAa~T B 3MeeB I1 K. a 3aTeM B aTMoc¢e py. BHe wHHH 
nos e pXHOCTb c ocYAa AnR a30Ta ~ Heoxna~aeMblH 3KpaH nOKp~TbI 

B HeCKonbKO cno e B / ceMb/ an~M~H~poBaHHblM n aBcaHOM. ~nH npe AOTBpa
~eH~R M~rpa ~M~ Macna B oTKa4~BaeMblH BaKYYMHblH 06beM no CTeHKaM 
BaKYYM Horo KO)l(yxa-noBywK~ 06pa30BaH 6ap be p ~3 naBcaHa 3 a C4eT 
~36b1T04HOH oceBoH Anl-1Hbl /6na r OAapSl 4 e MY n aBc aHOBaH ~ 30nR~Io1Sl TOP
40M y n l-1pae TCSl B AHI-1~e Ko~yxa 1-1 OTceKae T nyTb nneHKe Macna/. 
11 3 KOHCTPYKTI-1S HOH cxeMbi 04eBIo1AH~ YA06c TBa 3 Kcnnya T a~HH n OBYWKH. 
I1~60H Y3en Aoc Ty ne H, ~ npl-1 He06xOAIo1MO CTM MomeT 6 blTb OTpeMOHTH
pOBaH. 

PaC4eTHO o n peAel1Rl1CH nOABoA Tenna K COCYAY C mHAKI1M a30TOM 
OT" r OpSl 4t.1 X" CTe HOK Ba KYYMHoro KOJl(yxa no ABYM Ka Han a M: n Y4elo1 c nyc
Ka HI1 Sl ~ no Ten110npOBOAH~I1M 3neMe HTa M KOHCT PYK~MI1. O~eHI1 BanCR 

nOABoA Te nn a napa MM Macna 11 3 AM¢¢ Y3HOHHo r o Hacoca . BHOCI1MaR M~
HOCTb COCTa BMna 5 , 8 BT. 3Ta M~HOC T b CHIo1MaeTCR napaMIo1 a30Ta 
n pM I1X ne pe r peBe Ha 5, 8 I{ , 4TO n0 3 BonMno He Y4H TblsaTb Tennon pM
TOK K COCYAY c a30TOM OT na pos Macna. 

PaA~a~MoHHblH Te nnOnpt.1T OK K a 30TY MomHO pac4neH~ Tb Ha cn~y~

~t.1e COCTaBnR~~e: n OTOK ~T naTPy6Ka BaKYYMHoro KOlKyxa 4e pe3 He
© O&bewmell!lHA HHCTBT}'T llAepHYll: HCCJJe,I:tOllamdt ltJtS-. 198~ . oXna>KAaeMbl~ 3KpaH Ha lKanlO3~ Q 1; !l0!OK ~o..L §At<Y~HOt:O 9J1(yxa K 6 0
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PHC. 1. KOIICTPYKTl1B Jlafl cxeMa a30THbIX J10BYIDeK. Be3 CKO

50K YKasaIlbI pa3Mep bl J1 0BynrKH AJIH a rp eraTa BA-20, B CKo5

Kax - AJIR Haco ca M-4. I - nop;BeCK a / Tpy6a/; 2 - am OMH

HHeBblH HeOXJ1 aJK,O,aeMblH 3KpaH; 3 - KPblID8 c naTp y 5K oM aa

KYYMH OI'O KOJKYXa; 4 - BHeIDlUIH nep eMbl4.K8 JIHIGlJ'i AJIH n apos 

83oT a; 5 - 5 a K c mHP;KHM a30TOM H ~a~~9H; 6 - KOpnyC Ba

KYYMHoro KOJKYxa; 7 - 6ap bep a HTHMH f'p aLtHOHTlbIii; 8 - 3 Kp a H 

HS ~lep;H, o XJ1aJKp;aeMbJl1 nap aMH a 30T a. 

KOBO i1 H TOP4es biM nOBepxHocHIM IlOSYWKH Q2; nOTOK OT naTPy6Ka .,epe3 
KOIl b4e BY~ ~eIlb K IlosywKe Q3 ' Bo Bcex CIlY4aRX OCHOSHOi1 pac4eTHo~ 
3 aBHCHMOCTb~ RBJlflnaCb <ll0 pMYIla ' 21 : 

T, . 'I T 'J 4Q ~ ( • CO' • F'" [(-_......) - (---'"-) J BT, 
n - 100 100 

rAe ( n - npH seAe HHc:Jfl CTene Hb 4epHoTbl nOBepxHocTei1, Y\.laCTSY~HX 

B Te nJloo6MeHe; Co = 5 , 7 BT /M~K4 - CTeneHb 4epHOTbl a6con~THO 
4epHoro Tena; F'2 - nJlO~aAb Tella /npHeMHHKa/, Ha KOTOPYO nap;aeT 
nOTOK Q; T 1 - TeMnepaTypa /K/ H3nY4aTeIlR nOTOKa Q; T" - TeM
nepaTypa /K/ npHeMHHKa nOTOKa Q. 

npHsep;eHHafl CTeneHb 4epHOTbl paSH a 

1 
( 

n 
. .!.. I -~- (_.L .- 1) 

I' 
2 

F'J ( 1 

rp;e 'I - CTeneHb 4epHoTbl nosepxHocTH H3nY4aTeJlfl, £2- CTeneHb 

4epHOTbl nose pXHOCTH npHeMHHKa, F,- nIl~aAb noeepXHOCT'" H3ny4e

Tenfl . 
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npH YCTa HOSKe 3KpaHOB C4HTanOCb, 4TO TennoBoi1 nOTOK OT H3IlY
4aTeIlfl K 3Kpa HY paseH r.OTOKY OT 3Kpa Ha K np",eMHHKY /cocYP; C a30
TOM/, HHa4e rosopfl , OTCyTCTSY~T BHYTpe HHHe HCT04HH KH Tenna. 

CTe neHb 4epHOT bi Ba KYYMHorb Ko)t(yx a , SbJnOIlHeHHoro "'3 CTanH 
12X 18H 10T, S3HTa pas Ho i1 0, 35, a Heoxna)t(p;aeMo ro 3 KpaH a, 60 KOB0i1 
H TOP4eSblX nOBepxHocTe~ a 30 THo ro COCYAa, o6sepHYTblx an~MH HHpO

Ba HHblM na BcaHOM, S3SlTa 0 ,05. CTeneH b 4epHO TbI )Xan~3"', SblnOIl HeH
HbiX H3 3 a 4Hll\e HH oi1 JlHCTOSOi1 ,~eAH, paBHa 0, 1. nn014aA b 3KpaHa 
F3 = 0 ,622 M2, nIloU\ap;b na Tpy6Ka F'n = 2, 48 ~1 2 , a nIl~aAb )l(an~
3H F = 0, 724 M2 , nIlo~ap;b saKYYMHor o KO)t(YXa 3,9 M2 , nn Ol4aAb 

)I( 2 
60KOSO~ H TOP4esblx nosepxHocTei1 IlosyweK 2,17 M . npH 3TOM 
Qt = 5,8 BT , Q2 = 38,4 ST, Q 3 = 7,7 BT . 

11~HOCTb, nOAsop;~MaH 4epe3 nOAse CK~, o npeAeJlRnaC b no 3aB HCH
MOC TH 

t..c • F 
Q 4 - n -~- (T 1 - T 2) BT • 

' TP 

rAe n - 4Hcno nOAse COK /3 WT./, Fmp - nn~aAb none pe4Horo ce4e
HHH nOAseCK~ / FTP = 75 , 4 . 10 . . 6 M 2/ , , mp - p;IlI-IHa nOAse CKH 
/ hp = 0 ,2 36 M/. 

A 1 + A 2 8,2 I 15, 1 
Acp .~ - 2-- = --2--'" 11,65 BT 1M K, 

A1 - TennonposOAHOCTb MaTepHana nOp;Be CK I-I / 12Xl cHl0T/ nOH TeMnepa-
Type T l' A2 - TenIlonpoBoAHOCTb nop;secKH npH TeMnepaTy pe T 2 

M014HOCT b Q 4 COCT a SHna 2,5 BT. 
CYMMap HaR M014HOCTb, nOAseweHHafl K cocyp;y C )I(~AKHM a30TOM, 

paS Ha 55 BT HIlH 47,5 KKan /4. Om~AaeTcfl ",cnapeHHe a30Ta 3a OA~ H 
4ac 1 ,25 n HTpa . 

EMKOCTb cocyp;a gnR a 30T a paS Ha 13 0 n, peaJl bHOe 3anonHeHHe 
S nY4weM cIly4ae COCTa SHT 11 0 Jl . B~n a pHsaHHe MeHee 4eM AO 0,2 
nepBOHa 4aIl bHoro 06beMa He4en eco06pa3 Ho H3-3a OTenneHHfl s e pXHe r o 
flpyca nOSYWKH. C Y4eTOM CKa3aHHo r o O)l(Hp; aeMafl Henpep~sHaR pa60Ta 
n p~ Op;HOi1 3anpaSKe 110 Jl mHA Ko ro a30Ta pa BHa 2,9 CYT . 

PaC4e THoe 3Ha 4eHHe nponycKHo~ cnoco6HOCT'" IlOBYWKH - 9000n/c . 
nepsoHa4aIlb Ho H3MepeHHb'~ 4acoso~ paCXOA )t(HAKo r o a 30Ta COC TaSHn 
1,4 n /4. nOCIle HeCKOIlbKHX MeCfl4e s 3KcnnyaTa~HH paCXOA ysenH4HIl
CR AO 1,8 Il / 4. 3 TO, nO- SHAHMOMY, MO)t(HO 06bflCHHTb ysenH4eHHeM 
CTeneHH 4e pHOTbl 3a C4eT 13aMacnHsaHHH" OTpa)t(alOl4~X nosepxHocTei1. 

AHaJl OrH4HO 6blna paCC4"' Ta Ha IlOSYUJKa AIlR Haco ca M4. PaC4eTHoe 
3Ha4e HHe 4aCOBoro pa XOAa Anfl Hee paS HO 2,5 Il/ 4, a ~aKTH4ecKoe 
2 , 8 n / 4 . npI-I HOMHHanbHO~ eMKOCT H 190 n 3anaca a30Ta AOCT a T04HO 
AJlfl HenpepblsHoi1 paGOTbI S Te4e HH e ASYX cyTOK. 

Jl~H~R AnHHO~ 75 M Anfl nOASOAa )l(I-1AKO r O a30Ta OT "TaHKa" , 
YCTaHOSJle HHOrO 3a npeAenaMH 3AaHHR , SblnOIlHeHa H3 Hep)t(aselOl4 HX 
Tpy6. ~30nfl4Hfl BaKYYMHaH. BHyTpeHHflR TPy6a AononH~TenbHO ~30IlH
pOBaHa ceMblO CIlOSlMH MeTannH3HposaHHo r o na scaHa . A30TonpoBop; 
C "T aHKoM" H nOSYWKaMH coep;HHeH r H6K"'MH MeTaIlnopY Ka s aMH. YCTa 
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HOBneHH~e BeHT~n~ n03BOnR~T npO~3BOA~Tb ~36~paTenbHOe HanOnHe

H~e nOByweK. CXeMa a30TOnpOBOAa np~BeAeHa Ha p~c.2. 


I( a30rTlHblH ./IO#I/UN,aM 

a~puamoG BA -20 

KllBH-SOO
32 6 nT-I.M 

5 
1 

7 

I. 

K a30THblfl1f .I108!/Iil/{"a~ 
aepeeamo8M-4

PHC. 2. lIpHHL\HIlliaJIbHaH cxeMa a30TonpoBoAa. 1 - PYKaB Me-

Ta.nJIH'-!eCKHH rH6KHH nepeJ1HBHOH; 2 - KJIanaH npeAOXpaHHTeJ1b

HbIH; 3 - MeM6paHa npeAOXpaHHTeJIbHaH; 4 - "T3HK" C lKHAKHM 

a30TOM; 5 - BeHTHJIb "xonoAHbIII" lly=15; 6 - BeHTHJIb BaKYYM

HbIH, lly=32; 7 - BaKYYMHbIH 06'beM a30TonpOBOAa. 

nnaH~pyeT cR npoBeAeH~e pa60T no aSTOMaT~3a4~~ 3anonHeH~R 


~ nOAn~TK~ nosyweK ~~AK~M a30TOM. 

B 3at'•."~4eH~e aSTopbl Bblpa~a~T 6naroAapHocTb B. n . .Q»<enenoBY 


3a nOCTORHHblH ~HTepec ~ nOAAep»<KY pa6on.. , A. E. HOB I-IKOBY, 

H. H. Ce MeHoBY, B .A.W T~ P~HY 3a 6onbwoH BKnaA B ~3rOTOBneH~e a30T
H~X nOByweK ~ a30TonpoBoAa, a Ta K»<e A.A.BI-I HO KY POSY. B.B. AMI-I T P~

eBY, B. r.C a30HoBY 3a nOMO~b B pa6oTe. 
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BaCH.l1clUco A. T. Ii AP . 9-85-699 
A30TllLIe JI0symKH AIHt BbfCOKosaKYYMHbIX arperaTOS M4 H llA-20 

COOOll\aeTCR 0 rrpHMeeeHHOH MeTOAHKe Ii HCXOP;IIblX npep,1l0CbIITK8X 

rrpH paC4eTe a30'l' HbIX nOBymeK ,[+lUI BhICOKOlJ<lKYYMHbIX arperaTOB ~14 

Ii BA-ZO C 6blC-rPOTOIO p;ei1c'fsKH 40 Thle. Ii 20 'rhlC. n/c, a 'l'aKlIte 

o pe9Y![bTaTaX OllblTUOH 9KClLI1yaT~mt nOBy1lleK !fa 4>a30TpoHe OI1Sm. 
IlpecneD;oBallacb t1,eJTb YMeHbUlellIDI KOnH'leC TSa Yl'neBOAOpO~OB 11 OCTa 

T04HO~1 rage YCKOpltTenhllOii KaMepbl Ii nOBWlJJelUHI npeAeJlbHOrO BaKY¥' 

Ma. IloCJ1e S.IIOAa nOBymeK B 3KcnnyaT~, yrJleBOAOpoP;OB B KaMepe 

corWlO Me.llliUJe B 3~4 p3.3a, npHMepHO BO CTOJIl>KO }ll:e Y1JY1WIlUlCH rrpe
A eJ1bHbl11 SaKYYM . DblCTpOTa p;elkTBwf uaCOCOB YM.ellbUlHJlaCb B ~Ba 

palla. TIpeAJlOlKeHHOe KOHC1'PYKTInJlioe peJlIellHe JlOBymeK C HCIlOJ1hSO

BaHHeM lKKAKOro a30',' a AJUI HX OXJlalKAeJIHR MOACe'l' OblTb nOJle3HhlM KaK 

B npaKTHKe YCKOpHTeJIbliOB TexHHKH, Tal< i'l II 'reXliHKe BblCOKOI'O Ba
KYYMa npH OTl<a'OCe. 06'be.MDB B HeCKonbKO AeCKTKOB :Ky60MeTpOB. 

PaOOTa BblflOneeHa 11 ila6opa1'opHH nAepHblx llpo6neM OMl1. 

C006~eHHe O~be~ReKRoro HHCTKTYTa RAep~x HccneAOBaHHH. nyOR8 1985 

nepeBOA O. C. BHHorpaP,oBoii . 

Vasilp.uko A. T. et al . 9-85-699 
Nitrogen Baffles for nigh Vacuum }14 
and BA-20 Pumps 

The applied method and initial assumptions are reported 
for designing nitrogen baffLes for M4 and VA-20 high 
vacuum pumps with 40'103 and 20· 10 3 l is pumping speed. The 
operation experience of these baffles with the JINR 
phasotron is discussed. The main goal was to diminish hydrocar
bon quantity in the vacuum oil in the residual gas of the 
accelerator vacuum chamber and to receive best vacuum. TIle flo~ 

regulators having been put into operation decreased by 3-4 
times the hydrocarbon quantity in the chamber and improved 
the u1 timate vacuum by about the same value. The pu.mping speed 
deC'reased twice. The proposed design ! 0 f the ni trogen 
baffles can be used as in tbe ac~elerator facilities as in 
high vacuum te~hnology for pumping large volumes of a few tens 
of cubic meters. 

The investigation bas been performed at the Laboratory 
of 	Nuc lear ProbLems, JINR. 

Commu~ication of the Join t Institute for NucleaT Research. Dubna 1985 


