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BBEAEHHE 

Heo6XOAHMOCTb pa60T~ KOnneKTHBHOrO YCKOpHTenH TH~en~X HOHOB 
KYT~-20 co cpeAHeH 4aCTOTOH nosTopeHHH HMnynbCOB f = 20 r~ s~
ABHraeT ~en~H PRA KOHCTPYKTHBH~X H TeXHonorH4eCKHX npo6neM. 
CpeAH HHX sonpoc~, cBH3aHH~e c oxna~eHHeM paanH4H~x yanos 
H 3neMeHTOB ycKopHTenH, aaHHMa~T OAHO H3 ~eHTpanbH~x MeeT. AA
reaaTop KYT~-20 /aAreaaTop-20/ HBnReTcH OAHHM H3 HaH6onee Tenno
HarpymeHH~x yanOB YCKOpHTenH H Tpe6yeT 3~~eKTHBHOrO oxna~AeHHH. 
npHH4HnHanbHaH B03MO~HOCTb OTBOAa Tennos~X M~HOCTeH OT KaTyWeK 
MarHHTHOH CHCTeM~ paCCMaTpHBanacb a/1/. HacTOH~aH CTaTbH nOCBR
~eHa paapa60TKe H HCCneAOBaHH~ CHCTeM~ oxna~eHHH. 

KOHCTPYK~HH aAreaaTopa-20 CXeMaTH4HO noKa3aHa Ha pHC.l. 
TennoHarpy~eHH~MH 3neMeHTaMH HBnH~TCH BaKyyMHaH TOHKOnHCTOBaH 
THTaHOBaH KaMepa H 4 nap~ KaTyWeK, C03Aa~HX HMnynbCHOe MarHHT
HOe none /cTyneHH c~aTHH 3neKTPOHHOro Konb~a/. XapaKTepHCTHKH 
KaTyWeK, C T04KH apeHHR B03MO~HOCTH HX OXna~eHHH, npHBeAeH~ 
a Ta6n. 1 IAnR OAHOH KaTywKH H3 Ka~AOH nap~/. 

Ta6mn1,a I 

XapaKT€pHCTHKH KaTymeK MarHHTHOH CHCT€Mbl a)J,re3aTopa-20 

CTyneHh KonHllecTBo Cpep,HHH ,Un:HHa THn Bbip,enHeMaH 
BHTKOB ,!UiaMeTp nposop,- npOBO)J,- MOII\HOCTh 

HHKa HHKa 
/M/ 

I 6 I ,28 24 noJJaH IIIHHa 5,35 KBT 
OTB. 66,5 MM 

II 32 0,76 2x24x nonaF JJJHHa 5,65 KBT 
OTB. 66,5 MM 

III 28 0,56 49,3 nonaH JJJHHa 3,10 KBT 
OTB. />6,5 MM 

IV 70 0,3 73 nHTII,a 29,3 KBT 

:X Bo II CTyneHH KOHTyp OXJJaJK,D,€HHH pa36HT Ha 2 llaCTH C OTBO
P,OM OT cepe,D,HHbl. 
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PHc.l. KoHcTpyx~a ~re3aTopa-20. I - xaMepa; 2-
6nOK ~eCTKOCTH; 3 - CTanenh, 4 - ~KOCTHaa npOCROHKa 
/TpaHc~opMaTopHoe Macno/, 5- nnaT~OpMa; I-IV- xa
TymKH CTyneHeH C~aTHR 3neKTpOHHOrO KORbQa. 

B KaMepe, 3a C4eT noTepb, CBR3aHH~X C BHxpeB~MH TOKaMH, B~

AeflReTCR M~HOCTb -100 KBT npH f = 20 r~. nepexOA B IV CTyneHH 
cmaTHR Ha MHoromHflbH~H B~COK04aCTOTH~H npOBOAHHK THna flHT~a 
o6ycnoaneH Heo6XOAHMOCTb~ noAaBneHHR BHXpeB~X TOKOB B pa30MK
HyT~X KaTYWKaX, Ae$opMHPY~HX MarHHTHOe none/2/. 

C y4eTOM THna npOBOAHHKa H KOHCTPYK·THBHOrO B~nonHeHHR KaTy
weK oxna>KAeHHe I-III CTyneHeH cmaTHR ocy~eCTBnReTCR mHAK~CTb~, 
npOTeKa~eH 4epe3 OTBepCTHe B TOKOBeAy~eH WHHe. B IV CTyneHH 
Heo6XOAHMO npoKa4HBaTb xnaAoareHT 4epe3 3a30~ Me~y BHTKaMH. 
B 3TOM cny4ae oxnamAa~aR *HAKOCTb AonmHa o6naAaTb xopoWHMH 
H30flR~HOHH~MH CBO~CTBaMH, B 4aCTHOCTH, HMeTb npo6HBHY~ HanpR
meHHOCTb 3neKTPH4eCKoro nonR c~ecTaeHHO a~we 20 KB/cM. 3ToMy 
ycnOBH~ YAOBneTBOPReT TpaHC$OPMaTOpHoe Macno, B~6paHHOe HaMH 
AnR oxna~eHHR IV cTyneHH H KaMep~. 

Heo6XOA~MO TaKme CKa3aTb 0 TOM, 4TO MexaHH4eCKaR np04HOCTb 
KaTyWeK IV CTyneHH cmaTHR H KaMep~ He AOnycKaeT H36~T04HOrO 
AaBneH~R B~We 1,2 aTM H 0,1 aTM COOTBeTCTBeHHO. 

OmiCAHI1E C~1CTE~1bl OXMXC.QEHI1JI 

CTpyKTypHaR CXeMa CHCTeM~ oxna~eHHR np~BeAeHa Ha p~c.2. 
nepaoHa4anbHO npeAnonaranocb ~cnonb30BaTb TpaHC~OpMaTOPHOe 
Macno AnR oxnamAeH~R scex TennoHarpymeHH~x 3neMeHTOB. 0AHaKo 
r~APOA~HaMH4eCKOe conpOTHBneHHe KaTyWeK I-III CTyneHe~ cmaTHR 
AOCTaT04HO aenHKO, H AnR 3~~eKTHBHOrO TennOCDeMa Tpe6yeTCR 
AaBneHHe Macna Ha BXOAe a KaTyWKH 7~10 aTM. B AanbHeHweM 
a 3TOM cny4ae TpaHc~opMaTopHoe Macno 6~no 3aMeHeHo Ha 04H~eH
HY~ BOAY, T.K. TennoeMKOCTb' BOA~ B 2 pa3a B~We, a KHHeMaTH4e
CKaR BR3KOCTb Ha 25% HHme, 4eM Y Macna. 8 pe3ynbTaTe Tpe6yeMoe 
AaBneHHe CHH3HnOCb AO 3,5 aTM. 

~ ~ I 

PHc.2. CTpyKTYPHaa cxeMa CHCTeMM oxn~eHHa. I - Hacoc 
X3/40; 2- Hacocw ill-40; 3 -.Hacoc ~BH-50; 4- ~HnhTpj 
5 - BaKYYMHaa KaMepa; 6 - gHcW;lepeH~aRbHbiH MaHOMeTpj 
7 - conno; 8 - paCWHpHTeRhHWM 6aqox; 9 - TepMOAaTqHKH 
Ha OCHOBe CnnaBa ByAaj C - nonynpOBOAHHKOBMH TepMo
AaTqHKj TO - Tennoo6MeHHHKj M - MaHoMeTp; B - 6aH:nac; 
~ - AeMn~Hp~H: o6~eM; IfiV - xaTymKH IfiV CTyneHeH: 
c:.aTHa. 

npHHqHn AeHCTBHR CHCTeMW oxna*AeHHR RCeH H3 pHc.2. 3aMKHy
T~H BOARHoH KOHTYP oxnaMAaeT I-III cTyneHH. UHPKYnR~HR BOA~ 
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o6ecne•H18aeTcR ~eHTpo6e>KHbiM HacocoM 1 nma X3/40. B MaCilRHOM 
KOHType np~MeHeH~ A8a 3Y64aT~X Hacoca T~na W-40 /2/. B o6a 
KOHTypa OXJla>KAeH~R 8KJ1~4eH~ Tenil006MeHH~K~. npy>K~HHOe nepe
nyCKHOe YCTPOHCTBO 5 /6aHnac/ o6ecne4~8aeT CTa6~Jl~3a~~~ AaB
JleH~R Mac11a Ha B~XOAe c~cTeM~. AeMn$epH~H o6beM A npeAoxpaHReT 
KaMepy OT YAapH~X Harpy30K. KaK 8~AHO ~3 CTPYKTypHOH cxeMbl, 
KaTyWK~ IV CTyneH~ C>KaT~R ~ BaKYYMHaR KaMepa OXIla>KAa~TCR no
CileAOBaTeJlbHO. Me>KAY TeM npeAeilbHoe ~36~T04Hoe Aa8IleH~e Ha Ka
Mepy, KaK yKa3biBailOCb 8b1We, cocTaBJlReT 0,1 aTM. AilR B~nOJlHeH~R 

3TOro YCilOB~R B MaCJlRH~H KOHTYP BKI1~4eH $Op8aKyyMH~H HaCOC 3 
T~na ABH-50, co3Aa~~H pa3pe>KeH~e. Pac4eT~ noKa3~8a~T, 4TO Aa8-
JleH~e Ha cTeHKY KaMep~ 8 TaKoH cxeMe He npe8~waeT 0,05 aTM. 
CTeHAOB~e ~3MepeH~R noKa3ail~, 4TO AilR 3$$eKT~8Horo OXIla>KAeH~R 
IV cTyneH~ ~ KaMep~ 8a>KHO HanpaBJleH~e Te4eH~R MacJla. OnT~Mailb

H~M RBilReTcR Bap~aHT, noKa3aHH~H Ha p~c.2. Mac11o noAaeTcR 
K BHeWHeMy A~aMeTpy KaTyWeK, npOXOA~T 4epe3 ~X 06beM, 3aTeM 
BAOilb cTeHoK KaMepa 803Bpa~aeTcR Ha nep~$ep~~. Ten11oo6MeHH~K~ 

OXIla>KAa~TCR BHeWHeH 80AOH. K Ka4eCT8Y BOAbl oco6~x Tpe6oBaH~H 
He npeAbR8JlReTCR. C~cTeMa OXIla>KAeH~R o60PYA08aHa TaK>Ke pa3Il~4-
H~M 8CnOMoraTeJlbH~M ~ ~3Mep~TeJlbH~M 060PYAOBaH~eM - $~IlbTpaM~, 

pacw~p~TeilbH~M 6a4KOM, AaT4~KaM~ Aa8JleH~R, TeMnepaTyp~ ~ pac
XOAa OXIla>KAa~eH >K~AKOCT~ /con11a/. 

HCCnEAOBAHHE H OnTHMH3AUH~ CHCTEMW OXnAmAEHH~ 

C y4eTOM AaHH~X, np~8eAeHH~X 8 Ta6Jl.1, ~ 3HepronoTepb 8 Ka
Mepe aAre3aTopa-20, BOARHOH KOHTyp C~CTeMbl OXJla>KAeH~R AOJl>KeH 
o6ecne4~BaTb OTBOA TenilOBOH MO~HOCT~ -30 KBT, a MaCJlRH~H
-180 KBT. KpoMe Toro, 8eil~4~Ho~ -1oooc orpaH~4eHa MaKc~MailbHo 
AOnycT~MaR TeMnepaTypa KaTyWeK MarH~THO~ C~CTeM~. HCXOAR ~3 

3T~X napaMeTp08 ~ orpaH~4eH~H no AOnycT~MOMY AaBJleH~~ B pa3-
Il~4H~X Y4aCTKaX MaCJlRHOrO KOHTypa ~CCileA08aJlaCb ~ OnT~M~3~po

BaJlaCb C~CTeMa OXJla)I(AeH~R. 

BOA~HOft KOHTYP 

KoH$Hrypa~~R 80ARHOrO KOHTypa 8~6~pailaCb ~CXOAR ~3 r~APOA~
HaM~4eCK~X xapaKTep~cT~K KaTyweK I-III cTyneHeH c>KaT~R. Ha 
PHC.3 npHBeAeH~ 3KCnep~MeHTaJlbH~e xapaKTepHCTHK~ /T04KH ~ Tpey
rOJlbH~K~ OTHOCRTCR K pa3H~M KaTyWKaM H3 Ka)KAOH nap~/, XOPOWO 
/c T04HOCTb~ He xy>Ke -10%/ co8naAa~~e c pac4eTH~MH no ~.Mop~ 
~ B.HaKaRMa/3/ AilR JlaMHHapHoro Te4eHHR BOA~· BHAHO, 4To OH~ 
c~ecTseHHO OTI1~4a~TCR APYr oT APyra. 0AHaKo Ten11os~ Ha
rpyaKH /eM. Ta6Jl.1/ Ha KaTyWK~ OKa3ailHCb TeM MeHbWe, 4eM 60Jlb
we HX rHAPOAHHaMH4eCKOe conpOTHBJleHHe. 3TO no3BOJ1HI10 aan~TaTb 
HX no BOAe napaJlJleilbHO, o6ecne4HB Ail~HO~ nOABOAR~HX WJlaHrOB 
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PHc. 3. I'Hp;pop;m-IaMHtreCKHe xa
paKTepHCTHKH KaTyrueK I~III 
CTyiieHeil: C)KaTHH. 

Pac.5. UHKn HarpeBa H oxna)K,!l;e
HHH BO,!l;flHOrO KOHTypa IIPH onpe

p;eneHHH qB. 
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2 i. 6 IJaa (~4) 

PHc.4. I'Hp;paB!IH'-!eCKHe xapaKTe

PHCTHKH BOAHHOro KOHTypa; J -
nacnopTHan xapaKTepHCTHKa Hacoca 

X3/40, 2 - H3MepeHHaH xapaKTe
PHCTHKa Hacoca COBMeCTHO C Ma

rHC TpanHMH, 3 - CYMMapHaH xa
paKTepHCTHKa KaTyweK I~III cTy
neHeil: C)KaTHH; 4 - xapaKTepHCTH
Ka Tennoo6MeHHHKa; 5 - pa6otraH 
TOtrKa CHCTeMbl. 
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15 20 40 

-3 M COOTBeTCT8Y~~e 3IleKTP~4eCK~e pa38R3K~. CyMMapHaR XapaKTe
p~CT~Ka BOARHOrO KOHTypa ~306pa>KeHa Ha p~c.4. KaK B~AHO H3 ~3-
MepeH~H, r~APOA~HaM~4eCKOe conpoT~8JleH~e nOABOAR~~X Mar~cTpa
JleH He OKa3~BaeT Cy~eCTBeHHOrO BilHRH~R Ha o6~y~ xapaKTep~CT~Ky 
C~CTeM~. 

0AH~M ~3 Ba>KHeHW~X 3JleMeHTOB C~CTeM~ RBJlReTCR TenJl006MeHHHK. 
AilR onpeAeileH~R ero xapaKTep~cT~K OXIla)I(AaeMaR cHcTeMa 8 Te4e
H~e Ail~TeilbHOro BpeMeH~ Harpe8aJlaCb Cila6biM ~CT04H~KOM M~HOCT~ 
/1,9 KBT/ np~ 3aKpbiTOH BHeWHeH BOARHOH Mar~cTpail~. 3aTeM BeH
T~Ilb BHewHeH BOA~ OTKp~8aJlCR, ~ no Kp~BOH OXJla)I(AeH~R onpeAeilRil
CR YAeJlbH~H TenJlOCbeM qB TenJl006MeHH~Ka /pHc.5/. npH MaKC~MaJlb-
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PHC. 6. IlapaMeTpbl BO,IJ;HHOH CHC TeMbi OXJia.JK,IJ;eHHH. 

HOM npoToKe BHewHeH BOA~ 6,4 n/c ~ ee TeMnepaType t = 11oc, 3Ha-
4eH~e q8 6n~3KO K pac4eT~OMY ~ COCTaBnReT: q8 = Q/(T8b~.- T8 ) = 
= 2,25 KBT/rpap;. 3Aecb: Q- MOIJIHOCTb HarpeBa, TBbiX. - TeMnepa
Typa BOAbl 3aMKHyToro KOHTypa Ha BXOAe Tennoo6MeHH~Ka, T8 - TeM
nepaTypa BHeWHeH BOA~· 

PeanbHO npoToK BHeWHeH BOAbl nepepacnpeAenReTcR TaK: 3,2 n/c 
Te4eT 4eoe3 TennnnfiMP.HHIAI<' ~'~"""'"'orr. l<'r.'"'T~'~"' lA ,.,,... 1, f.. _"/': - ••':'

pea napbl nocneAoBaTenbHO coeA~HeHHblx Tennoo6MeHH~KOB MacnRHoro 
KOHTypa. B peaynbTaTe YAenbHbiH TennocDeM CH~maeTCR AO 3Ha4eH~R 
q8 = 1,85 KBT/rpaA. Ha p~c.6 np~BeAeHa cxeMa BOARHoro KOHTypa 
~ Ta6n~4a pac4eTH~x TeMnepaTyp B paan~4H~x T04Kax c~cTeMbl np~ 

TeMnepaType BHeWHeH BOAbl 200C. CyMMapHaR OTBeAeHHaR MOIJIHOCTb 
AnR AaHHoro cny4aR cocTaBnReT -43 KBT, 4To npeB~waeT npoeKTHoe 
3aAaH~e np~ CpaBH~TenbHO HeB~COK~X MaKC~ManbH~X TeMnepaTypax 
BOAbl. np~ 3TOM pa3HOCTb TeMnepaTyp OXnamAaeMOrO npOBOAH~Ka Ka
TyWeK ~ BOAbl, cornacHo pac4eTaM/4/, oKa3~BaeTcR He 6onee 1°C. 
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MACJUIHbltl KOHTYP 

HaAemHOCTb oxnamAeH~R KaTyweK IV cTyneH~ ~ KaMep~ onpeAenReT
CR ABYMR $aKTopaM~: Bo-nepB~x, o6DeMHbiM pacxoAOM oxnamAa~IJlero 
Macna, BO-BTOpbiX - 3$$eKT~BHOCTb~ pa6oTbl /yAenbH~M TennOCDe
MOM/ Tennoo6MeHH~KOB MacnRHoro KOHTypa qM. AnR oxnamAeH~R IV 
CTyneH~ Heo6XOA~M M~H~ManbH~H npOTOK V ~ 5 n/c, a KaMep~ v ~ 7 n/c. npo~3BOA~TenbHOCTb KamAoro Hacoca rn-40 -5 n/c. OA
HaKO AnR CTa6~n~3al..l~~ AaBneH~R Ha B~XOAe C~CTeMbl Tpe6yeTCR 
4aCTb Macna c6pac~BaTb 4epea 6aHnacHoe ycTpOHCTBO o6paTHO B Ha
Kon~TenbHbiH 6aK. np~ 3TOM none3H~H o6DeMHbiH pacXOA CYIJleCTBeHH~M 

o6paaoM aas~c~T oT pa6oT~ Hacoca ABH-50 /eM. Ta6n.2/. 

l 

I I 

Ta6nHu;a 2 

BJtHHHHe Hacoca ~BH-50 Ha pa6oTy MaCJtHHOro KOHTypa 

IlapaMeTp CocTOHHHe cHcTeMbi 

~BH-50 BKmoqeH ~H-50 BbiKJtiO'IeH 

06~eMHbrn pacxop; MaCJta 
qepea KaMepy H IV cTyneHh 7 n/c 3 n/c 

06~eMHbrn pacxop; Macna 
t~epea 6aH:nac 

~asneHHe y Bb~op;a 6aH:naca 

3 n/c 

0,29 aTM 

7 n/c 

0,49 aTM 

Ha Ta6n~l..lbl B~AHO, 4TO BKn~4eH~e Hacoca ABH-50 He TonbKO cH~
maeT AaBneH~e Ha cTeHKY KaMep~, HO ~ ysen~4~saeT none3Hb1H pac
XOA Macna. HapRAY c 3T~M np~ 6onbw~x pacxoAaX Macna BHYTP~ Ha
coca ABH-50 Ha4~HaeTcR KaB~Tai..I~R, ycTpaHReMaR He6onbWOH noAa-
4eH B03AYXa B C~CTeMy. 3To - HemenaTenbHbiH $aKTOp, XOTR OH ~ He 
np~BOA~T K 3neKTP~4eCK~M npo6neMaM B KaTyWKax IV CTyneH~.B Aanb
HeHWeM, C BBeAeH~eM B MarH~THY~ C~CTeMy rpaA~eHTHbiX coneHO~AOB, 
npeAnOnaraeTCR 3aAeHCTBOBaTb 2 AOnOnH~TenbH~X Hacoca T~na W-40, 
4 Tennoo6MeHH~Ka, a TaKme pa3Aen~Tb KOHTYP~ oxnamAeH~R KaMep~ 
lA u ~r-ut .. "T'L_._.~ -··- ............ n-.. ---·. . . ---- nn1 t r-n - - _ 

-·-· ·······-~· -··-·-···-·· •• .., ... OJI._,,., IIU\,.oV ..... H'"''' JV V:f,.,.~l IJOVUICID IUJID 

KO AnR oxnamAeH~R BaKyyMHOH KaMep~. 
Tennoo6MeHH~K~ MacnRHoro KOHTypa - KomyxoTpy64aToro T~na. np~ 

~x pac4eTe ~cnonbaosanacb MeTOA~Ka, npeAnomeHHaR B.AnbTMaHoM/5/. 
HcxoAH~M ypasHeH~eM cnym~no: 

( . ) 0,6 0,36 ( I )0,14 Nu =. 0,22-.0,25 ·Re ·Pr flM· flc • /1/ 

3AeCb Nu, Re - 4~cna HyccenbTa ~ PeHHOnbACa cooTseTCTBeHHO, 
OTHOCRIJI~eCR K BHeWHeMy A~aMeTpy Tpy6, Pr - 4~Cno npaHATnR; 
T)M ~ flc - COOTBeTCTBeHHO A~HaM~4ecKaR BR3KOCTb Macna B Tpy6Ke 
~ Ha CTeHKe. 

AnR ysen~4eH~R nosepxHocT~ TennoOTAa4~ Tpy6K~ cnaRH~ c PRAOM 
nonepe4H~X A~CKOB. KpoMe Toro, AnR noBbiWeH~R TennonepeAa4~ 

~ YAaneH~R OTnomeH~H rpR3~ Ha Tpy6KaX ~Me~TCR ABe Cn~panbH~e 
KaHaBK~ /p~c.]j/6/. Ha p~c.8 noKaaaHo Bn~RH~e o6DeMHoro pac
XOAa Macna ~ BOAbl Ha YAenbHbiH TennocDeM Tennoo6MeHH~Ka qM. B~A

HO TaKme, 4TO np~MeHeHH~e TexH~4ecK~e peweH~R IA~CK~ ~ KaHaBK~/ 
noaBon~n~ nony4~Tb 3Ha4eH~e qM, npesblwa~IJlee pac4eTHOe no ypas
HeH~~ /1/. 

HaMepeHHaR r~APOA~HaM~4ecKaR xapaKTep~cT~Ka Tennoo6MeHH~Ka 
/p~c.9/ nOATBepmAaeT TOT $aKT, 4TO Te4eH~e Macna B HeM HOC~T 
naM~HapH~H xapaKTep/4/. Ha p~c.10 np~BeAeH~ peaynbTaT~ onpeAe-
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3. On~THaR 3KcnnyaTa4HR Ha aAreaarope-20 noKaaana AOCTaTo4-
HY~ 3$$eKTHBHOCTb CHCTeM~ oxna~eHHR. MaKCHManbH~e TeMneparyp~ 
Macna H BOA~ aaMKHyToro KOHTypa He npeB~wa~T TeMneparyp~ BHew
HeH BOA~ 6onee 4eM Ha 26°C. 

4. ~OpBaKYYMH~H Hacoc, 6aHnacHoe ycTpOHCTBO H AeMn~HPY~~HH 
06beM rapaHTHPY~T CTeHKH BaKYYMHOH KaMep~ OT Harpy3KH H36~T04-
H~M AaBneHHeM. 

B 3aKn~4eHHe aBTop~ C4HTa~T CBOHM npHRTH~M AOnroM B~pa3HTb 
6naroAapHOCTb n.B.~y60BHKy H H.H.ne6eAeBy aa C03AaHHe CHCTeM~ 
repMoKoHTponR Ha nHHHH c 3BM CH-3. 
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HET nH nPOBEnOB B BAWEA BKBnHOTEKE? 
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Jlere K. 11 AP· 13-83-861 
C11cTeMa oxna*AeH11A aAre3aTopa KYTH-20 

On11caHa CI1CTeMa oxna*AeH11A aAre3aTopa KonneKT118Horo ycKOPI1TenA TA*en~x 

110H08 KYTH-20. C11cTeMa 11MeeT ASa 3aMKHYT~X KOHTypa - SOAAHOH 11 MaCnAH~H. 
TpaHC~OPMaTOpHOe Macno, OXfla*AaA KaTyWK11 MarHHTHOH CHCTeM~, OAHOSpeMeHHO 
S~nonHAeT pOnb Me*BHTKOBOH H30nR41111. npHMeHeH11e B M8CnAHOM KOHType HanopH~X 
11 OTKa4H~X HaCOCOB n03BOnAeT OC~eCTBI1Tb ~eKTHBHOe OXfla*AeHI1e CTeHOK 
BaKYYMHOH KaMep~ np11 AaBneHHH Ha HHX <0, 1 aTM. 8 pe3YnbTaTe OnTI1MH3a41111 
KOH~11rypa41111 CI1CTeM~ nony4eH TennOCoeM 200 KBT, cooTBeTCTBY~HH npoeKTHOMY 
3aAaHH~. noKa3aHO, 4TO npi1MeHeHHe BI1Xpee~X reHepaTopOB B Tpy6KaX Tennoo6MeH 
HHKOB 11 pa3AenHTenbH~X AHCKOB yeenH4HBaeT TennOcoeM Ha 25%. 

Pa6oTa e~nonHeHa a OTAene Hoe~x MeTOAOB ycKopeHHA OHRH. 

C~eHHe 06oeAHHeHHoro HHCTHTYTa AAePH~x HccneaoeaHHH. AY6Ha 1983 

Doge K. et al. 13-83-861 
KUTI-20 Adgezator Cooling System 

The cooling system of the collec t ive heavy ion accelerator KUTI-20 
adgezator is described. The system has two closed water and oil contours. 
The transformer oil, cooling the magnetic system coils, at the same time 
fulfils the role of the insulation between windings . The use in the oil 
contour of head and evacuating pumps permits to carrY out cooling of the 
vacuum chamber with pressure to its walls smaller than 0.1 atm. The 
planned heat removal 200 kW as the result of cooling system configuration 
optimization is obtained. It is shown that the use of vertex generators 
and of separative discs in heat exchanger tubes increases heat removal to 
25%. 

The investigation has been performed at the Department of New 
Acceleration Methods, JINR. 

CoiTillun i cat i on of the Joint lnst i tute fo r Nuclear Research. Oubna 1983 
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