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npH npoSeAeHHH HCCneAOSaHHH S o6naCTH RAepHOH ~H3HKH WHPOKO 
npHMeHR~TCR KpHOreHHWe MHWeHH, S KOTOpWX HCnonb3y~TCR *HAKHe 
SOAOPOA, AeHTepHH 111 renHH. TpaHcnopTHposKa 3THX *HAKOCTeH OT 
O*H*HTenbHWX ycTaHOSOK K MeCTY nposeAeHHR 3KCnepHMeHTOS, KaK 
npasHno, ocy~ecTsnReTCR s cocyAax ~b~apa. ~ocTasKy Ab~apos 
K MHWeHRM, pacnono*eHHWM Ha ny4KaX yCKOpeHHWX 4aCTH~ S ycno
SHRX, rAe HeS03MO*HO SOCnonb30SaTbCR TpaHcnopTHWMH cpeACTSaMH, 
npHXO~HTCR npoH3SOAHTb spy4HY~· B 3TOM cny4ae sec Ab~apa cTa
HOSHTCR rnaSHWM napaMeTpOM, a HCnap.ReMOCTb - STOpOCTeneHHWM, 
TaK KaK Ab~apw HY*HW He An.R xpaHeHH.R *HAKOCTH, a AnA AOCTasKH 
ee K noTpe6HTen~. 

YMeHbWeHH.R seca Ab~apa MO*HO AOCTH4b npH npHMeHeHHH 6onee 
nerKHX MaTepHanos/1/. Ho 3Ha4HTenbHoro coKpa~eHHR seca MO*HO 
O*HAaTb,nHWb npHH~HnHanbHO H3MeHHS KOHCTpyK~H~ Ab~apa. HanpH-

~~ Mep, CAenas SaKyyMHWH KO*YX TOHKOCTeHHWM, rH6KHM, onepTWM 4e
pe3 H30n.R~H~ Ha CTeHKH SHyTpeHHero COCyAa/2/. npH TaKOH KOH
CTPYK~HH sec SaKyyMHOrO KO*yXa COCTaSHT scero HeCKOnbKO npo~eH
TOS OT seca SaKyyMHOrO KO*YXa 06W4HWX Ab~apos. 

3aAa4eH AaHHOH pa6oTbl RSn.Rnacb nposepKa pa6oTocnoco6HOCTH 
TOHKOCTeHHOro saKyyMHOrO KO*YXa ~HnHHAPH4eCKOH ~PMW Ha COCYAe 
~b~apa eMKOCTb~ 100 nHTPOS. 

OnHCAHHE KOHCTPYKUHH 

npH C03AaHIIIH COCYAa 6wnH HCnOnb30SaHW AHH~a Ill o6e4aHKH sa
KyyMHOro KO*YXa 50-nHTpOSWX COCYAOS ~b~apa, H3rOTOsneHHWX S 
OHl!H. 

Oco6eHHOCTb~ onHcwsaeMoro cocyAa RSn.ReTCR 3aMeHa ~HnHHAPH-
4ecKo.:i o6e4aHKH saKyyMHoro KO*yxa 1113 Hep*ase~~e.:i cTanH Ton~H
HOH 1 ,5 MM Ha rH6Ky~ o6on04Ky 1113 nascaHOSOH nneHKH TOn~HHOH 
0,34 MM /pHC.1/. npH OTI(a4Ke SaKyyMHOrO npOCTpaHCTSa rH6KaR 
naecaHosa.R o6ono4Ka no*HTC.R Ha H3onR~H~, npH*HMaR ee K aHyT
peHHe.:i *eCTKOH o6e4aHKe noA AeHcTsHeM aTMoc~epHoro AasneHHR. 

lecTKOCTb Ab~apa o6ecne4eHa SHyTpeHHHM COCYAOM /6/, sepxHeH 
/2/ Ill HH*HeH /9/ o6e4a.:1KaMH. COCYA Ill o6e4aHKH HMe~T OAHHaKOSWH 
Hapy*HWH AHaMeTp. 0HH H3rOTOSneHW 1113 Hep*aSe~~eH CTanH TOn~H
HOH 1+ 1 .5 MM. 

~HH~a /1/, /10/, eepXHRR /2/ Ill HH*HRR /9/ 06e4aHKH o6pa3y
~T H30~~~~~0HHWe SaKyyMHWe nonOCTH no TOp~aM SHyTpeHHero COCYAa. 
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PHc.l. CxeMa KOHCTPYKIIIIH cocyAa. 
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3TH nonoCTH COeAHHeH~ MemAY co-
z 6oH Tpy6KOH /5/, npoxOAR~eH 4e

pe3 BHyTpeHHHH COCYA· Ha BepxHee 
H HHmHee AHH~e BHyTpeHHero cocy-

3 Aa ynomeHa MHOrocnOHHaR HSOnR-
4 ~HR /18/, /12/. UHnHHAPH4eCKaR 

noaepXHOCTb BHyTpeHHero COCyAa 
5 TaK*e H30nHPOBaHa MHOrocnOHHOH 

H30nR~HeH /16/, HOB OTnH4He OT 
6 H30nR~HH, HaXOAR~eHCR Ha AHH~ax 
1 COCYAa, 3Ta HSOnR~HR cmaTa YCH

nHeM 0,1 Mna. TaKHM o6pasoM, 
TennOHSOnR~HR COCYAa COCTOHT HS 
ABYX HeSaBHCHM~X no BaKyyMy H 
pasH~ no cTeneHH cmaTHR HSOnR
~HH 4aCTeH: nepBaR - HSOnR~HR 

8 ~HnHHAPH4eCKOH 4aCTH, BTopaR -
9 AHH~. BaKyYM a HsonR~HOHHOM npocT

paHCTBe ~HnHHAPH4eCKOH 4aCTH CO
CyAa nOAAepmHBaeTCR sa C4eT 
KpHOCOp6~HOHHOH yronbHOH TKaHH 
/17/, pasMe~eHHOH Ha o6e4aHKe 

COCYAa. BaKyyM B HSOnR~HOHHOM npocTpaHCTBe AHH~ nOAAepmHBaeT-
CR aKTHBHpOBaHH~M yrneM /13/, pacnonomeHH~M Ha HHmHeM AHH~e 
BHyTpeHHerO COCyAa• ~nR CHRTHR TennonpHTOKa no aepxHeH H HHm
HeH o6e4aHKaM K HHM npHnaRH~ SMeeBHKH /3,8/, no KOTOp~M npoxo
AHT 4aCTb HCnapR~~erOCR rasa. no Tpy6Ke /4/ OCy~eCTBnReTCR OT-
6op xonoAHOro rasa Ha aepXHHH sMeeBHK, no Tpy6Ke /14/ - Ha 
HH*HHH. 3a6opH~H KOHe~ HHmHeH Tpy6KH pacnonomeH B cne~HanbHOM 
KapMaHe /15/. BHYTPH cocyAa pacnonomeHa AOnonHHTenbHaR o6e4aH
Ka /7/, npeAHasHa4eHHaR AnR yMeHbWeHHR TennonpHTOKa npH YXYA
weHHH HSOnR~HOHHOrO BaKyyMa B ~HnHHAPH4eCKOH 4aCTH COCyAa. 
8 HHmHeH H BepXHeH 4aCTRX COCyAa pacnonomeH~ KOnb~eB~e KOMneH
CaTOp~ /11,19/, npeAOTBpa~a~~He o6paSOBaHHe nonepe4H~X CKnaAOK 
Ha naacaHOBOH o6e4aHKe BO apeMR oxnamAeHHR COCYAa. Hs TeXHOno
rH4eCKHX C006pameHHH, a TaKme AnR noB~WeHHR HaAemHOCTH nOAAep
maHHR pa6o4ero BaKyyMa B ~HnHHAPH4eCKOH 4aCTH HSOnR~HH, Me*AY 
naacaHOBOH o6e4aHKOH H MHOrocnOHHOH HSOnR~HeH pasMe~eHa pesH
HOBaR o6ono4Ka /20/. 

~nR HSMepeHHR TennonpHTOKa COCYA 6~n sanonHeH mHAKHM BOAO
POAOM. 3KcnepHMeHTanbH~e H pac4eTH~e AaHH~e npHBeAeHbl B Ta6-
nH~e. npH HSMepeHHH TennonpHTOKOB B COCyAe HaXOAHnOCb 82 nHTpa 
iHAKoro BOAOPOAa. 06~HH 06DeM COCYAa - 104 nHTpa. Hs Ta6nH~bl 
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Tai5JIH~a 

Be.lt. Pac'leTHHe Ten.11onm ~OK. BT 
C:Ses oTC:Sopa lipB IIpOIJ70KBIDDI 

TeDJlOIIpliTOKa Be~* rasa Ha 118J:I 81188BBD 
SMeeBBRB 2 /'VJIJ raaa 

llepea 111~ TT=300; Tx=20,4) 0,3 0,3 
K B&pmeuy 
,1tHBIIIJ BHJTP8H- b =0,02; 5=0,2; 
HerO OOOYltB 
llepes HSOJJJI- A =I·I0-4 ; 
L\BII K HDHeMY 4 lUUDIIY BHYT- P=I , 33; P CJt=It:r j 0,3 0,3 peHHero 
OOCYM 

llepes Jrl&OJJJI- TT=:llO; Tx=20,4; 
IlJD) R IUIJIJrlH-

b =0,0!2; 5=0,64' ~Jrl118CKOA 
118CTJrl BHY- I 35 0 35,0 
TpeHHero A=2·ro-3; ' 
COCYM P=I,33; P0.=0,! 

fiO B:cHeH I =2,2. I0-3 j 
35,0 Tr=?!B !9,0 T1=52 

OC:Seoq e T~29 T~28 

no HDHeit ...\=5 T1=70 Tr=45 
oC:Se'laAKe 42,6 !5,4 

T~29 T2=29 

CyuMapmdt, 
pac"'eTHHit 

!!3,2 70,0 

oc:saont, no- !23,0 65,0 
Jiy11eHHHA no .. 
CKOPOCTH HCDa-
peHH.R: liH.IU<OCTH 

X 
TT H Tx - cooTBeTCTBym~e TeMnepaTyp~ TennoA H xonOAHOA 

CTeHOK K; 0 - TOn~Ha H90nR~HH 1 M; S - DOBepXHOCTb, M2; A -
KOS~H~HeHT T~nnonpoBOAHOCTH, BT/MK; P - AaBneHHe B Hsonn~HOH
HOM npocTpaHCTBe, riTa~ Pc~ - YCHJIHe C~aTHR H90nR~HH, Mlla;f -
nonepeqHoe ceqeHHe, M • 

BHAHO, 4TO OCHOBHaR 4aCTb TennonpHTOKa HAeT 4epe3 HSOnR~H~ 
K ~HnHHAPH4eCKOH 4aCTH BHYTpeHHero COCyAa /-30%/ H no aepxHeH 
H HHmHeH o6e4aHKaM -MOCTaM /-70%/.TennonpHTOK no o6e4aHKaM 
MOmHO yMeHbWHTb Ha 50%, eCnH nponycKaTb 4epes 3MeeBHKH, npH
naAHH~e K HHM, no 2 HM3/4 HCnapHBWerOCA BOAOpoAa. 

3 



-.. 
110 

10 20 10 110 II ID 'Ill 1D 10 tiD Ill I'JQ 

ap...( ..... l 

Pac.2. MsMeaeaae TennonpaToKa 
K EHAKOMY BO~Opo~y npa Hapyme
HHH repMeTaqaocTH nascaaosoA 
o6onoqKH. 

Oco6oe BHHMaHHe npH coaAaHHH 
COCYAa C rH6KOH nascaHOBOH o6o
n04KOH 6wno YAeneHo onpeAeneHH~ 
TennonpHToKa npH HapyweHHH ee 
repMeTH4HOCTH. nepBWH 3KCnepH
MeHT 6wn npoBeAeH 6ea o6e4aHKH 
17/. nocne aanonHeHHR cocyAa *HA
KHM BOAOPOAOM 6wnH OTKPWTW BeHTH· 
nH OTKa4KH H30nR~HOHHWX npoCT
paHCTB ~HnHHAPH4eCKOH /21/ H 
Top~eB~X /22/ 4aCTeH COCYAa. 
Bo3AYX H3 aTMoc~epw no aa
KyyMHoMy wnaHry dy = 12 AnHHOH 
1 M aanonHHn TennoHaonR~HoHHWe 
nonocTH. Ha pHc.2 /KpHBaR 1/ 
AaHo H3MeHeHHe no speMeHH senH-
4HHbl TennonpHTOKa K *HAKOMY Bo
AOPOAY· HaMepeHHR noKaaanH, 4To 
MaKCHManbHWH TennonpHTOK HaCTy
naeT 4epea 30 c nocne Taro, KaK 
Ha4anH yxyAWaTb saKyyM, H paseH 
6800 BT. BHAHo, 4To 4epea 10 MHH 

Pac.3. Cocy~ ~R KpaoreaaoA 
~CTH C ra6KOH BaKYYMHOA 
o6onoqr<oA. 

senH4HHa TennonpHToKa Ha4HHaeT nHHeHHo y6wsaTb co speMeHeM.Bpe
MR nonHero HCnapeHHR - 30 MHH. AnR yMeHbWeHHR aaapHHHoro Tenno
npHTOKa K COCYAY 6wna BBeAeHa ~HnHHAPH4eCKaR o6e4aHKa C OTBep
CTHRMH /7 Ha PHC. 1/. nocne 3Toro 6wnH nposeAeHw nosTopHwe H3Me
peHHR TennonpHToKa npH aanonHeHHH HaonR~HoHHoro npocTpaHcTsa 
B03AYXOM npH TaKHX *e ycnOBHRX, KaK H B nepBOM cny4ae,KorAa He 
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6wno o6e4aHKH.Ha PHC.2/KpHBaR 2/ BHAHO, 4TO MaKCHManbHWH Tenno· 
npHTOK B03HHKaeT 4epe3 40 C H COCTaBnReT OKano 1100 8T.8enH4H
Ha TennonpHToKa Mano H3MeHReTCR BO BpeMeHH. CpeAHRR HarpyaKa 
COCTaBnReT OKano 700 8T.8peMR HCnapeHHR BCero BOAOPoAa 
120 MHH. BBeAeHHe o6e4aHKH BHyTpb CoCyAa no3sonHno 3Ha4HTenbHO 
yMeHbWHTb Tennosy~ HarpyaKy npH aaapHHHOH CHTya~HH - aanonHeHH~ 
H3onR~HOHHoro npocTpaHCTBa B03AYXOM .Ha PHC.3 - ~Torpa~HR Co
CYAa . 

AsTop~ swpa*a~T rny6oKy~ 6naroAapHoCTb aa aKTHBHoe y4aCTHe 
a nposeAeHHH pa6oTw ~.T.6opayHosy, B.~.4yMaKosy, A.n.UsHHesy, 
B.H.KocTwpKo, M.B.fleBHHy. 
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