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I. BBB~BHHB 

B 3XcnepBMeHTanLHoi snepuoi ~B3Bxe'nn• nonspB3a
UBB aTOMHWX snep CTaTBqecXBMB MeTonaMBBCUOHL3yeTCB 
rny6oxoe oxnaJKneuae o6pa3UOB B3 accnenyeMoro BeiQecT
sa B CBHLHWX MarHBTHWX UOHBX. ,l(nB nonyqeHBB npBeMne
MOI . B 3XcnepaMeHTax cTaTaqecxoi( nomipB3auBB snep 
Tpe6}'10TCJI TeMnepaTypw -100 .-.. ic B HJDKe. llocxonLxy 
•nepuo-~B3Bqecxae 3XcnepBMeHTw o6wquo oqeuL nponon
)I(JITenLuw, B HBx nns •nepuol nonspB3~BB ueo6xonaMo 
acnonL30BaTL cTauaoHapuwe MeTonw rny6ol<:oro oxnaJKne-
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HBJI. 
BnaucTBeHHWM B3 B3BeCTHLIX B uacTOBIQee speMs Me.

Tonos rny6oxoro oxnaJKneHBB, ynosneTBOpJIIOIQBM TaXBM 
Tpe60BaHBBM, BBHBeTCB MeTon C HCUOnL30BauBeM Henpe
pWBHOrO pacTBopeHBB 3He · B 4He. llpB 3TOM COOTBeTCTB}'I0:- 0-" 

IQBI pe~pa>KepaTop c pacTsopeuaeM -~e s .4He noJDKeu 
6wTL ciieuaanLHO npacnoco6neu nns npono.IDtcsTenLuoii: pa-
6oTw 6e3 oTorpesa. Tax ~ax non•pa~auas snep o6wquo 
OCyiQeCTBnBeTCB B CBHLHOM . BHeUIHeM MarHBTHOM none, 
BB6paUBB pe~pJDKepaTopa MOryT DpBBeCTB -·X He)KenaTeill.
HWM neperpeBaM o6p~l3Ua. 0Tcmna B03HBXWoT. UOBWWeH-
HWe Tpe6osauas x sB:6poB3onsuaa pe~pJDKepaTopa. ·· · 

B cnyqae pa6oTw c oxnaJKnaeMwM · o6pa3uou ua· nyqxe 
uenneu:Hwx ueiTpouos nossmooTcJI eiQe nsa nononuaTenL
HWX Tpe60BaHBB, XOTOpWM noJDKeH ynosneTBOpBTL pe~pB
)KepaTop. llepsoe Tpe6osauae o6ycnosneuo TeM, · qTo B 
CBJI3B C CBnLHWM nornoiQeHBeM HeiTpOHOB Jinpa'MB aTOMOB' 
3 He npBCYTCTBBe paCTBOpa B HeiiTpoHHOM nyqxe o6wquo 

•snseTCJI ue)Kena1'enLHWM. 3To o3uaqaeT, qTo accnenye
uwl:' o6pa3eU HenL3JI norpf)KaTL B pacTsop, a Hf)KHO 
oxn&JKnaTL. XOCBeHHO. BTopoe Tpe60BaHBe CBOnBTCJI X He-
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o6XO.IJ;HMOCTH .IJ;HCTaHUHOHHO ynpaBll.JITb . pe<i>piDKepaTOpOM 
H KOHTponuposaTb ero pa6oTy, nocxonbKY pe<i>piDKepaTop 
HaXO.IJ;HTC.JI Ha HeHTpOHHOM nyqxe, Le. B 30He BbiCOKOH 
pa.n;:Hauuu, u npo.n;oJDKuTenbHoe npe6blsanue o6cn~ilsaro
IUero nepconana s6nu3H nero .JIBn.HeTC.JI ne.n;onycTHMbiM. 

HIDKe onucan pe<i>piDKepaTop c pacTsopenueM 3H~ B 
4 He, co3,nannblii c yqeToM c<l>opMynupoaanHbiX BbiWe 

Tpe6osanuii B Jia6opaTopuu neiiTponnoii <l>H3HKH OHJIH .IJ;n.JI 
pa6oTbl na nyqxe neiiTponos peaKTopa HliP-30. 

II. KOHCTPYKIUIJI PE«l>PHJKEPATOPA 

J:IIpuHijUnuaAbHaJI cxeMa petfipW1Cepa111opa 

.. CxeMa pe<i>piDKepaTopa ananoruqna cxeMe ycTaliosxu 
Heranosa/1/ n sxnroqaeT ~ ce6.JI HH3KOTeMnepaTypnyro 
qaCTb H nacocnyro rpynny c saxyyMHbiMH u ra30BbiMH 
KOMMYHHKaUH.JIMH. 

HH3KOTeMnepaTypna.JI qacTb COCTOHT H3 y3na pacT
BOpeHH.JI H BaHH C )l(H.IJ;KHM remu!M /no.n; BaKyyMUOH OTKaq
KOH H no.n;. aTMoc<l>epHbiM .n;aanenueM/ n a3oToM, 3axnro
qeHHbiX B 06IUHH BaKyyMHbiH KO:>Kyx. 

llpe.nsapuTenbnoe oxna:>K.n;enue renuesblx aann H. y3na 
paCTBopeHH.JI OCyiUeCTBn.JieTC.JI· nocne,nosa TellbHOH npo.n;yBKOH 
)l(H.IJ;Koro a3oTa H )l(H.IJ;Koro renH.JI qepe3 CHCTeMy 3Meesu~ 
KOB, uaXO.IJ;.JIIUHXC.JI B. TennOBOM KOHTaKTe C renHCBbiMH 
BaHHaMH H Y3llOM paCTBOpeHH.JI. llo OKOHqaHHH npo.n;yBKH 
OCTaTKH :>KH.IJ;KOCTH H ra3 OTKaqusalOTC.JI H3 3MeeBHKOB 
<l>opsaxyyMHbiM nacocoM. _3anonuenue o6eux remlesblx sairn 
ne3asucuMoe, npuqeM. KOHCTPYKUH.JI 3anusoqnoro ycTpoii
CTBa s sanne c T = 1 K .naeT B03MO)l(HOCTb ocYIUecT
Bn.JITb .n;onuaxy renHeM npaKTuqecxu 6e3 BnH.JIHHS nanop
ManbHYJO, pa6oTy Y3lla: paCTBOp_eHH.JI H ll03BOll.JieT Y.IJ;nHHHT~ 
npeM.JI Me)K.IJ;y He06XO.IJ;HMbiMH .IJ;OllHBKaMH 3a- cqeT 3anon
HeHH.JI scero o6'beMa sannw renueM c T = 1 K. KonTpollb 
3a xonuqecTBOM renu~· a·: sannax ocyiUeCTBn.HeTC.JI 'nonnas- -
KOBbiMH yposneMepaMH. 1 . 

Y3en pacTsope~H.JI, .KOHCTPYKUH.JI KOToporo no.n;po6no 
6y,neT paccMoTpena HIDKe, H3onuposan OT. snewnero Ten
nonpHTOKa HerepMeTHqHbiMH 3KpanaMH C. TeMnepaTypoii 
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1 K, 4. K u 77 K, naxo.n;JIIUHMHC.JI B TennosoM KOHTaKTe 
c cooTBeTCTBYJOIUHMH · sannaMu. HIDKn:Be .facTa oxna:>K.n;ae
wwx .3Kpano:B u saxyywnoro ICO:>Kyxa, naxo.nJIIUHeCJl B neiiT
pounow 'nyqxe: BblllOnHeHbl . u:i anroYHHHeBoro cima:Ba H 
HlteioT .. , cPJiailue:Bwe .. pa3'beMbl, . o6ecneqasarollule y.n;o6CTB_O 
.nocryiia :K.Y3ny· ·pacTsopeua•· c o6pa3Jio:.t:t· · · ;. · :· 

· .. : s ~ • -~ - ' \ • ' '~• t ~ -· · ~ ·~ : ·I- ; '" , ,- · · : 

HenpepLIBHaJl UHPICYllJIUHJl 3 He B 3a~KHyTOM UHICne o6ec-
nequsaeTcJl rpynnoit H3 Tpex nocne.n;osaTellbHO.BICJDOqennbiX 
HaCOCOB. BbiXO.IJ;JliUHe H3 y3na paCTBOpeHHJl napbl 3He OTICa-· 
quBaJOTCJl napowacnJIHbiM 6ycTepHbiM nacocow liH-3, IC sbl
xo.ny ICOToporo D9.IJ;ICJDOqeu .nsyxpoTopnbli saiCyyMHbiH nacoc 
,D;BH-50. repMeTuqnbli wexanuqeciCHi Baxyywnblit nacoc 
HBr-2, no,niCJDOqenn~>~i IC BbiXOAY na:coca ,D;BH-50, o6ecne
qusaeT nopManLnyro' pa6oTy nacocnoit .rpynnbl npu neo6-
xo,nHMOM ,naBneHHH B .JIHHHH liO.n;aqu 3He B y3en paCTBOpe
HHJl. llpowe.n;WHi HilCOCHYJO_ · .rpyniiY ~ ·~a3 O~HIQaeTCJl OT 
MaCllJIHbiX napoB H B03MOlKHWX :.npHMeceA B reJUIH ,npyrux 

· ra3oB nocne.nosal"eni.no: BJ911.0qeunb1MH :waTep..a.TbiMH <i>HmtT
paMH H a3o:rnoi_ .• nOBywiCOi, 3anonneHHOH aKTHBHpOBaHHbiM 
yrneM u nanna.n;JipoBaHHbiY cunuiCareneN:. 

ra3oo6pa3Hbli 3He, llOCTynaJl B 3MeeBHKOByiD nHHHIO 
no,naqu HH3ICOTeunepaTypnoit . -iacTH: pecbpiDKepaTopa., no
cne.nosaTenbno oxna:>K.n;ae·TcJi ::.no· TeMnepaTyp a3oTnoit u 
renuesblx sann. CICon,nencuposannbli npu TewnepaType-1 K 
H .nasnenHH - ~0 MM p•.c•. )KH.IJ;ICHi: 3He nocTynaeT s y3e_n 
paCTBOpeHHJl. 

,lJ;nJl CHH:>KeHHJl YPOBHJI. BH6}:)aulli: HH3KOTeMnepaTypHaJl 
qacTb pe<i>piDKepaTopa Y~TaHOBne'ua uenocpe,nCTBeHHO na 
ICopnyc TJI:>Kenoro. :mexTpowarnxTa~ --x:WeroiUero waccHBHblit 
su6poH3onuposannbli cPYHAaMeHT.~' Ta3oBble xowwyHHICa.:i.{Hu, 
cBJ13biBaroiUHe HH3ICOTe:wneparypiiYJO 'qacib c wexanuqec
ICHMH nacoca:wx;· .. ycTanosneui.bluH': na;,_ oT,nellbuwx <l>yn.na
wenTax, H3rOTOBneHW H3 rHfiiCHX repweTHqHWX MeTaJinO~ 
pyiCaBOB, . CHH:>KwOIUHX ypoBeHb nepeJlaB&eMWx BB6pauJdi. 
ra6ICOCTia 3THX .. ICOMMjHBICand ll03BOnJieT TaJOICe IOCTB
poBani HB3ICoTe:wnepaTypuyro _qacTb: pe(»pJDKepaTopa ·c.·_ox
n~ae:a.iww''o6pa3now oTH:ocaTeJI~tno'.warHHTa'·• neiTpon
:iu)'I:-o .)i:y~uca ~ ICS:Jc :_-_so- sp_ew:.. :c6()pu~· Tlufli BO Bpeiu p'a6ol'w 
peli)i>_ncepaT_~ps.-~: , ~:~ ";:::: -' - -:~~, ''" : , · ,: ·., ,:· '_ "J • 
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2. Yae11 pac•aopeHUJI 
1,. 

0CHOBHoif H H&H6onee OTBeTCTBeHHOH 'I&CTLIO petiJpH
)KepaTopa JIBnJieTcJI y3_en pacTBopeHHJI, o6ecne'IHBai<>utH:ii·. 
nony'leHHe cBepxHH3KO:ii Te~nepaTypw H nepe~a'ly ee uc
cne~yeMoMy o6pa3~y. CxeMa y3na· pacTBopeHuJI, npe~
cTaBneHa Ha· puc. 1. 

: 
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Puc •. 1. CxeMa Y3/ICz.paC1f!80peHUJI. 1 -. opoccem., 2 - •etlllo-
06MeHHUK, 3 - KaM.epa ucnapeHUJI, 4 - OCH08HOU •eniiOOD
MeH.HUK,_ 5 - KaMepa pac•aopeHu.R, 6 - Hazpeaa•em.,· 7-
IIUHUJI o•Ka0.KU1 8 - o6pa3eJ1,. 9 .;. KOH•eiiHep,10 - KanUII
.II.Jip,·11 -'aKpaH, 12- •py6Ka, 13- 3MeeauK npeoaapu•e:tr,;-
Hozo OXAQJICOeHUJI, 14 - yZOIIbHWii aocop(fep. . 
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renu:ii-3, CKOH~eHCHpOB&HHWH B Tennoo6MeHHHKe BaH-

HW 1° -Horo renu.11 npu ~aBneHHH -10 MM p•.c•., o6ecne
'IHBae:MOM ~poccen~M /1/, -oxn~aeTcJI B Tennoo6MeH
HHKe /2/ ~0 TeMnepaTypw K&Mepw HCnapeHHJI /3/, npoxo
,IUIT 'lepe3 OCHOBHOH Tennoo6MeHHHK/4/, r~e OXna)K~&eTCJI 
BCTpe'lliw:w noTOKOM 3 He B pacTBope 3 He B 4He u nocTy
naeT B BepXHIOIO 'laCTL Ka:wepw paCTBOpeHHJI /5/. flpo~ecc 
nepexo~a 3He u:i Bepxuei 'I&CTB :Ka:wepw pacTBopeHua, 
3&nonueHHOI 4la3ol, 6oraToi . 3He /np&KTH'IeCKB 'IHCTWH 

3He npH ~OCT&TO'IHO HH3KOi Te:wnepaType/, B HH)KHroiO. 
'I&CTL, 3&nonueHHyiO paCTBOpOM 3He B 4 He . C KOH~eHTpa
~ei 6,4~, conpOBO~&eTCI norno~eHBeM Tenna H no
HH)KeHHeM TeMnepaTypw cna6oro pacTBopa. HenpepwB
HOCTL npo~ecca pacTBopeHHI o6ecne'IBBaeTcB c:we~eHHe:w · 
paBHOBeCBI H& rpau~e paccnoeHBI 4la3 3& C'leT ~BtPtPY3BB 

3 He OT K&Mepw paCTBopeHBI no HenpepWBHOMY CTOn6y 
cna6oro paCTBOpa 'lepe3 OCHOBHOi Tennoo6MeHHHK C BW
XO~OM B Ka:wepy. ucnapeHBI c 6onLmoi cBo6o~oii no
BepxuocTLIO •. Pa3HOCTL KOH~eHTp~Bi 3 He :B CTon6e cna-
6oro paCTBOpa, IBnJIIO~JICI ,ABH)K~ei CBnOH ~HtPtPY3BB, 
C03~&eTCI 3& C'leT BWCOKOi Te:wnepaTypw B K&Mepe BCna
peHBJI, KOTOp&Jl 3&~aeTCI HarpeBaTeneM /6/, H HenpepwB
HOrO oTcoca o6pa30BaBWBXCJI napoB B&Kyy:w-Hacoco:w no 
nHHBB OTK&'IKB /7/. ·fioCKOnLJCY ~aBneHBe napOB npH TeM
nepaType xa:wepw ucnapeHBI · = 0',67 0, 7 K HH'ITO)KHO :wano, 
uacoc oTJC&'IBBaeT B3 pacTBopa npu ~aBneHBB 5.10-ic.Mp•. c•. 
npaJCTH'IeCJCB 'IBCTWH 3He, noMep)KBB&I. KOH~eHTpa~Hio 3He 
B JKH.ilKocTu xa:wepw ucnapeuu• npuwepuo 1 ~~ ,IJ.uatiJ}la~:wa 
Ha BXO~e B nHHHIO OTK&'IKB orpaHB'IHB&eT BWXO~ 4He H3 
pacisopa no cBepxTeKy'lei nneiiKe. · -~- _ 

OxnalKJ.lae:wwl o6pa3e~ /8/ no:we~el-c• cHapy)KH Ka
:wepw ;paCTBOpeHBJI B repMeTH'IHWi, lCOHTeiHep /9/,. 3&
nonueHHWI )I(JI,AJCHM 4 He: TennoBai CBI3L we~y o6pa3~o:w 
u pacTBopo:w o6ecne'IHB&eTci 6onLDmM ·cso6o~Hw:w ceqe
Hue:w 4 He B lCOHTeiiHepe H CHnLHO p&3BHTOi nOBepXHOCTLIO 
:we,IU~ol. neperopo~u :we~y 4 He B xouTeiuepe u pacT
Bopo:w 11 :ica:wepe pacTBopeHBI. KanJIJJJiap /10/, coe~HHIIO
~~ xouTeluep c-B&BHoi 1 °-uoro. renu•,· cny)KBT AJI.II 3anon
HeHBI xouTeluepa ~ICBM ' renue:w B u:weey, TennoByro 
p&3BI3JCYB& xa:wepe ucnapeHHI • 
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Puc. 2. 06111uil euo y3Aa PfJc•eopeHUJI~ 

Ocuosuoi Tennoo6MeHHHK il KaMepa pacTBopeuus ·· c . 
o6pa31{0M DOMell{eHW B C'heMHW:i repMeTBqH:wi 3xpaH /11/, 
,nasneuue BHYTPB xoToporo xouTponupyeTcs · no Tpy6xe 
/12/; swse.neuuo:ii B TeiiJI)'lO 30Hy. Bo speMs npe,nsapu1'enh
uoro OXn~e~HS y3na paCTBOpeHHS OT KOMHaTHO:i TeM· 
nepaTypw .no renuesoi nyTeM npo,nyBKH )I(HAKHX a3oTa 
B renus qepe3 3Mee:Buic /13/, uaxo,niii{H:ics B KOHTaxn~ 
c KaMepoi ucnapeulis,; BHYTPH 3JCpaua no.n,nep)I(HBaeTcs 
,nasneuue 4 He, ,nocTaTo.quoe .nns co3,naaus ra3osoii Tenno
CBS3H Me~y 3ne~eHTaMH y3na paCTBOpeHHS •. B KOHI{e 
nponecca npe,nsapuTenhHoro ·oxn~.neuus Tennoo6Meuuwii 
ra3 nornomaeTcs aKTHBHPOBaHBWM yrneM /14/, cop6nuou-
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Puc. 3. KaMepa ucnapeHUJI. 1 - cJHo; 2 -:. KPWIIIKa; 3 - opoc
ceAt.; 4 - 6QHHQ 1°· HOZO zeAUJii. 5 - AUHUJI OaKa'IKU; 

· 7 - apy6Ka nooa<~u pacaeopa' Ha ucnapeHue; 8 - Hazpeea~ 
aeAbi 6,9,14 -· 3Mee6UKU; 10 - KanUAAJip, 11 - apyOKa; 
12 - tjepMa; 13 - 3KpaH; 15- YZOAbHbUl aocop6ep. 

uas cnoco6uocTh xoToporo perynupyeTc• 3nexTpuqecKHM 
uarpeaaTeneM. ,D;anhueiwee oxn~euue y3na pacTaopeHBs 

OCYllleCTBnseTcs nupxynsUHei pa6oqe:i cMecu 'ile c 4 He , 
npuqey cxopocTh · UHPKYn•UHH 3uaquTenhHO noaWIUaeTcs 
no cpaaueHHIO c pa6oqei 3a· cqey y:weuhweuus conpoTBB
neuus perynupyeMoro cuap}')KH ,npoccens /1/. 

Pacc:woTpHM 6onee no,npo6uo KOHCTPYKUHIO oT,nenhuwx 
3neMeHTOB y3na pacTaopeuus, o6~ BH.n xoToporonoxa-
3aH ua puc. 2. · 

K a :we p a H c nape H H •· Pacnono:lKeiluwi B sepxue:ii 
qacTB y3na pacTBopeuu• naTyHuwl xopnyc xauepw ucna
peuu• /puc. 3/·u:weeT imocxoe .nuo /1/ ,nuaweTpou 150 MM,· 
coe,nuaeuaoe c xpwwxoi /2/ ua Jlll,nHeso:w · ynnoTueuuu •. 
HronhqaTwi ,npoccenhHWI BeHTHnh /3/, co3,naJOmui ueo6-
xo.na:woe .nasneu11e ~ xou,neucan1111 3 He :a Ten.noo6:weuHB
xe BilHHW 1°-uoro renus /4/, uaxo,nuTc•_ BHYTPH xa:wepwuc-
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napeHHJI H HMeeT JiaTyHHLie KOpnyc H HrJiy, npHBO,A,KOTOpOB 
BLIBe,AeH B TenJI}'JO 30HY 'lepe3 JIJIHHIO OTKa'IKH 151. C BLI
XO,Aa ,ApocceJILHoro BeHTHJIJI ~KHi 3 He nocTynaeT B ·Ten
noo6MeHHHK 161 H3 :rde.AHoi Tpy6KH c BHyTpeHHHM .AHaMeT.
poM 1 MM H .AJIHHOB 1,7 M H 3aTeM B OCHOBHOB Tennoo6MeH
HHK. 06pa THLIB nOTOK 

3 He, .AH4141YH.AHPYIO~ero B CJia6oM 
pacTBope, H3 · ocHOBHoro_ Tennoo6MeHHHKa nocTynaeT B xa
Mepy ucnapeHHJI no Tpy6xaM 17 I, a Heo6xo;iu:MaJI TeMnepa
Typa KaMepw no,A.Aep:lKHBaeTcJI npouono'IHLIM HarpeBaTe-
neM 181. : 

Ha ,AHe /11 Haxo.I(HTCJI 3MeeBHK 191 H3 Me,AHOB Tpy6KH 
BHYTPeHHHM ,AHaMeTpOM 1 MM H ,AnHHOB 0,6 M,CJI~a~i 
Tennouoi · pa3BJI3Koi · xanHJIJIJipa 1101, coe.AHHJIIO~ero o61oeM 
KOHTeiHepa o6pa3na C BaHHOB 141. C ,AHOM 111 )KeCTKO 
CBJI3aHLI TOHKOCTeHHaJI Hep)KaBeiO~aJI Tpy6Kal11l nO,ABeCKH 
OCHOBHOrO TenJI006MeHHHKa H cnenHaJILHaJI 4JepMa 1121 H3 
TOHKOCTeHHLIX Hep)KaBeiO~X Tpy60K H KOJien, Ha KOTOpOB 
xpenHTCJI KaMepa pacTBopeHH.i. · K HH)l(Hei qacTH KaMepw 
HCnapeHHJI Ha repMeTH'IHOM HH,AHeBOM ynJIOTHeHHH KpenHTCJI 
Me,AHLIB 3KpaH /13/ C BHyTpeHHHM ,AHaMeTpOM 78 MM H 
CTeHKOB TOJI~HOB l. MM. K KpLIWKe 12/ npHnaJIH Me.AHLii 
3MeeBHK 1141 CHCTeMLI npe,z:tuapHTeJILHOrO OXJI~eHHJI. 

lloBYWKa 1151 .AJIJI norno~eHHJI Tennoo6MeHHoro ra3a 
npe,ACTaBJIJieT co6oi Me.AHYIO Tpy6Ky .AHaMeTpOM 16 MM H 
.AJIHHOB 80 MM, C npOBOJIO'IHLIM HarpeBaTeJieM CHap~H 
Tpy6KH H aKTHBHpOBaHHLIM yrJieM BHyTpH. 

TOHKOCTeHHaJI Hep)KaBeiO~ag'Tpy6Ka ,AHaMeTpOM 20 MM 

JIHHHH OTKa'IKH 151 npHCOe,AHHeHa K KpLIWKe /21 Ha pa3'beM
HOM HH,AHeBOM ynJIOTHeHHH H HMeeT ,AHa41parMy ,AHaMeTpOM 
8 _·MM. CHcTeMa npoBoJIO'IHLIX pacTJI)KeK H · pacnopox H3 
TOHKOCTeHHLIX. Hep)KaBe,IO~X Tpy60K o6ecneqHBaeT )KeCT
KOCTL , H neHTpOBKY Y3Jia paCTBOpeHHJI OTHOCHTeJILHO BaHHLI 
141. ' 

Oc H OBH OR Te.nJIO 0 6Me HHHK~ MHHHMaJILHO ,AO.-
CTH)KHMaJI TeMnepaTypa B pe~pH)KepaTope paCTBOpeHHJI, 
pa6oTaiO~eM B HenpepLIBHOM pe)KHMe, B 3Ha'IHTeJILHOii 
CTeneHH onpe,AeJIJiei~JI 3ciMPeKTHBHOCTLIO TenJI006MeHa Me)I(,Ay 
nOTOKOM 3 He, noCTynaro~M Ha paCTBOpeHHe, H o6paTHLIM 
nOTOKOM · 

3 He, .AH4141yH;nHpyro~ero · 'B CJia60M paCTBOpe. 
C~ecTBeHHLIMH Tpe6osaHHJIMH; · ·' npe.A'LJIBJIJieMLIMH x 

TenJI006MeHHHKy, JIBJIJIIOTCJI COCpe,AOTO'IeHHe 60JILWOB Ten-·, 

10 

il 
~ 
I 

f. 
I. 

t 
-·t 

I !-

JIOO()Me.HHOB noBepXHOCTH B e,I{HHHIJ;e ,I{JlHHLI, yMeHLWeHHe 
Tennouoro noToKa B.AOJIL Tennoo6MeHHHKa H o6ecne:qeHHe. 
MHHHMaJILHoro BJI3KOCTHoro Harpesa npu .ABH)KeHHH noTo
KOB. 

Hau6onLmee pacnpocTpaHeHHe nony'IHJIH Tennoo6MeH-
. \ . r 

HHKH CTyneH'IaTOrO, HJIH CeKnHOHHOrO, THna, npe,I{CTaBJIIO-
~e co6oi~ HanpHMep, Ha6op nocne.AOBaTenhHO coe,I{HHeH
HLIX TenJIOH30JIHpOBaHHLIX .I{pyr OT .I{pyra 6JIOKOB H3 no
pHcToi Me.Au/2/~ Kax noxa3aHo B pa6oTe 13< BLipaBHHBaHHe 
TeMnepaTypw B Ka)K.I{Oi cexnuu Taxoro Tennoo6MeHHHKa 
npHBO.AHT K MeHee :JciMPeKTHBHOMY acnoJIL30BaHHIO nouepx
HOCTH Tennoo6MeHa no cpaBHeHmo c HenpepLIBHLIM Tenno-
06MeHHHKOM, T .e. TaKHM, B KOTOpOM TenJIOnepe,I{a'la 3a 
C'leT TennonpOBO,I{HOCTH B HanpaBJieHHH ,I{BH)KeHHJI nOTOKOB 
He 3Ha'IHTeJILHa. 

MLI HCnOJIL30BaJIH TenJI006MeHHHK HenpepLIBHOrO THna 
I puc. 41; cocToJI~i H3 .ABYX nocne.AOBaTeJILHO coe,I{HHeH
HLIX cexnui. 'KoHCTPYKnHJI ne·puoi cexnaa 111, pa6oTaro~ei 
npa 6onee uwcoxoi TeMnepaType, aHanorii'IHa onacaHHoi 
B pa6oTe / 1/. CexnuJI cocTOHT H3 'qeTwpex TOHKOCTeHHLIX 
Tpy60K 121 H3 Hep)i(auero~ei CTaJIH ,I{HaMeTpOM OKOJIO 
22 MM H ,I{JIHHOB 30 CM, BCTaBJieHHLIX O,I{Ha B .I{pyryro 
H o6pa3yro~x TPH KoHneHTPH'Iecxae nonocTH. wapmoi 

', 3 . 
no 0,1 MM. lJHCTLIB He H3 TenJI006MeHHHKa B' KaMepe 
HCnapeHHJI no Tpy6Ke 131 nOCTynaeT . B HH)KHIOIO 'laCTL 
cpe.I{Hei nOJIOCTH, OXJia)K,I{aeTCJI H no Tpy6Ke 141 no,I{aeTCJI 
BO BTOpyro ceKnHIO TenJI006MeHHHJ(a. ):~HciMPYH.AHPYIO~B B 
pacTBope 3He nocTynaeT napaJIJieJILHO no Tpy6KaM 151 
B BepXHHe 'laCTH KpaiHHX noJIOCTei, OXJI~aeT .

3He , 
,I{BH)K~BCJI npOTHBOTO'IHO, H no.· Tpy6Ka:M /61 npOXO,I{HT 
B xaMepy acnapeHHJI. PacnoJio)KeHae cexnaa TaKHM o6pa3oM, 
'ITO paCTBOp C. 60JILWei · KOHneHTpanaei 3He HaXO,I{HTCJI 
CBepxy, ycTpaHJieT B03MO)KHOCTL nOJIBJieHHJI rpaBHTanHOH
HOB HeycToi'IHBOCTH B pa6oTe Tennoo6MeHHHKa. CyMMap
HaJI nno~a.AL TennoKOHTaKTa nepuoi cexnaa Teimoo6MeHHH-

. Ka COCTaBJIJieT ·OKOJIO 400 CM 2~ 
· IlpH ,I{OCTaTO'IHO HH3KHX TeMnepaTypax Tennonepe,I{a'la 

B TenJI006MeHHHKe 3aTpy.I{HeHa TaK Ha3LIBaeMLIM "cKa'IKOM 
Kananw", T .e. TennoBLIM ·conpoTHBJieHHeM rpaHHIJ;LI )KH.I{

xocl-L-.cTeHKa Tennoo6MeHHHKa •. Tipeo,I{oJieTL ·- 3TO conpo
THBJieHHe MO)KHO 3a C'leT yBeJIH'IeHHJI nnoma.AH TenJIOKOH-

II 
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Puc. 4. Ocuoeuou •en.troo6MeuuuK. 1,7 - ceKliUU; 2,8 -
KOUKCUUAbHble •py6KU; 3,4,5,6,10,11 - COeOUUU.eAbHble 
•py6Ku; 9 - cUAb¢ou; 12 - •py6Ka nooeecKu. 

TaKTa •. B pa6oTe /3i yKa3auo, 'iTo O.D;HHM H3 nyTei yseJIH
'IeHHJI nnoma.nu TennoKOHTaKTa e.nHHHIJ.W .D;JIHHW Tpy6'1aToro 
Tennoo6MeHHHKa JIBnJieTcJI 3aMeua rna.nKoi Tennonepe.naro
mei Tpy6w Ha CHnLHO rocllpHpOB&HHyro. TaKOH Tennoo6ueu
HBK, .HeCUOTpJI Ha cpaBHHTenLHO 60n&Wyro nnoma.D;L B ce: 
qeHHH, nepneH.D;HKynJipHOU:HanpasneHHIOUOTOKOB, pa6oTaeT 
KaK uenpepwsuwi, .. nocKonLKY npo.nonLHaJI Tennonepe~aqa 
no.nasneua 6onLWHw· KOnH'IeCTBou BKnlO'IeHHWX nocne.nosa
TenLHO cKa'IKOS KanHIJ,W; Ha :now npHHI{Bne ocuosaua · 
pa6oTaroma• npu 6onee HB3KHX TeunepaTypax BTopa• ce~
IiH• Tennoo6ueHHHKa. Oua swnonueua B BH.D;e .nsyxKauan&-

12 

uoro KoaKcHanLuoro Tennoo6ueHHHKa 17 I. Hap)')KIIwe Tpy6-
KH 181 ceKI{HH rna.niCHe IH3 TOHKOCTeuuwx uep)I(8.Beroii{IIX 
Tpy61, a cpe.D;HJIJI Tpy6Ka. - CHnLHO ro4lpuposaua. 3Ta 
Tpy6Ka npe.ncTaBnJieT co6oi ua6op npe.QBapHTen&uo onpec-' 
cosauuwx H repueTH'IHO CTWKOBaHHWX ue:lK.QY co.6oi nony
TounaJCoswx cHnLcllouos. Oua H3roTosneua H3 .QBa.QI{aTH 
nJITH CHn&cllouos c TOJIIIUIHOi: cTeHICH 0,12 MM H paccToJI
HBeu ue:lK.Qy cTeHJCauu B ro4lpax oJCono 0,1 MM. 3a3opw 
Me:lK.D;Y ICpaJIYH ro4lp H 60ICOBWUH Tpy6JCaMH/81, onpe.nenJIIO• 
mue myHTupyrouurii nOTOIC Tenna B.D;OnL Tennoo6ueHHHJCa H 
BJI31COCTHWi HarpeD npH .D;BB:lKeHHH . nOTOICOB, COCTaBnJIIOT 
o~ono 0,5 MM B uap)')KHOM H BHyTpeuueu Kauanax. Cpe.n
HHe .naa.teTpw 3THX JCauanos 53 MM H 34 MM cooTBeTCTBeH
uo. IlpR .D;JIHHe ceKI{HH 25 CM cyMMapHaJI nnolll8JJ.L nosepx
HOCTH Teniioo6ueua cocTasmleT oKono 1,3 M

2
• \Ie npoxo

ART no HapYJKHOMY ICaHany H no Tpy6JCe 1101 nocTynaeT 
B ICaMepy paCTBOpeHHJI. 06paTHWB nOTOK .D;H4141YH.D;Hpyromero 
B pacTsope 3 He · H.D;eT H3 JCawepw pacTsopeHHJI 'lepe3 
Tpy6JCy 1111 H BHyTpeHHHi KaHan CeKI{HH. 

ToHKocTeuuwe uep:lKa:aeroll{lle Tpy6ICH, CTWJCyroll{lle ceJC
I{HR ue:lK.QY co6ol, a TaiC:lKe c JCawepaMR acnapeHHJI H pacT
sopeHHJI, HMelOT BHyTpeHHHe .D;HaMeTplal 1,4 MM H 3,4 MM 
AnJI 3 He H cna6oro pacTsopa cooTBeTcTseuuo. CeKI{HH, 
.QnJI yMeHLWeHHJI ra6apHTOB Tennoo6MeHHHICa CMOHTHpo
BaHHwe ICOaiCCHanLHO O.D;Ha B ,D;pyroi:, :lKeCTICO COe.D;HHeHJ:d 
s sepxuel qacTH H no.nseweuw JC Kawepe acnapeHHJI ua 
uep)l(8.seromel Tpy6Ke I 121. 

KaMe p a pacT B 0 p e H H Jl. KoHCTPYKI{HJIICaMepLI paCT~ 
sopeHHJI .c KOHTeiuepoM .QnB oxna)IC.Qaeworo o6pa31{a noxa-
3aHa ua puc. 5. Me.n:Hwi l{imHH.npilqecKHi JCopnyc JCaMepw 
11/ C BHyTpeHHHM .D;HaMeTpOM 20 MM H .QnHHOl OICOnO 
70 MM no.QBemeu ua 4lepwe /2/ JC JCaMepe acriapeHHJI. 
qHCTLii 3 He H3 OCHOBHOrO Tewi006MeHHHICa no.D;aeTCJI no 
Tpy6Ke /3/ . B BepXHJOIO qacTL KOpnyca, · paCTBOpJieTCJI 
B cna6ow pacTsope c nouiDKeu:Hew TeMnepaTypw H nocTynaeT 
B. Tennoo6MeHHHK /4/ .D;JIJI oxnWi<.D;eHHJI 4He, HaXo.QJimero
CJI B JCOHTeiuepe /5/ c 'accne.nyeww:M ()6pa3l{OM /6/. 
· ·· Koimyc /1/ neperpey· OTHOCHTenLHO cmi6oro pacTsopa 

3a c'leT BnHJIHHH 6onee Tennoro 'IHCToro·-3 He, nocTyiiaromer () 
Ha pacinopeHHe. ):(nJI orpaHH'IeHHli ue;KenaTenl.:Horo noTOKa 
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Puc. 5. XaMepa ,pac•eopeHUJI. 1. - Kopnyc; · 2.- ~epMa; 
3,9 - coec)UNU.eJit.NWe •py6KU; 4,8,10 - •enAOOOMeHHUK; 
5 - KOH•eilHep; 6 - o6pa3eJ1; 7 - •eMOBOU MOC~ 11 -
KanuA..up. · 

Tenna DO cTeaxaw xopDy~a x TeDnoo6weBBaxy /4/ we•jy' 
BBMB yCTa&OBJieB TeDnOBOi MOCT /7/, &aXO,Il.~C· BB*e 
rp&IUIIlW paccnoeaa• /B cna6ow pacTBope/. MocT a3ro
ToBJiea B3 .llBYX TOBJCOCTeBBWX aep.aBeJOIIlJIX Tpy6oK C · 
.Jli&MeTpow oxono 20 MM • o611lel ,Arumol 100 MM, BCTaB-

/ . 
neBBWX XO&JCCB&moBO O,llB& B ,llpyryJO. . 

Tennoo6:~~~eaa.x/ o6ecDe'lliB&IOIIlldl xoc:aeaaoe oin&*.lle
aae ·o6p&31l&, DO Cy'IB ,lleJJA~ npe,llCT&BJIJieT co6ol relwe
TB'IBYJO Me.llBYJO Deperopo,llXy ·:~~~e*,lly p&CTBOpOM B He , 

14 

o6na,llaiOIIlYIO pa3BHTOH DOBepXHOCTLIO C o6eHX CTOpOH. llno
llla.IiL xouTaJCTa- c )l(li.JlJCOCTLIO yBenaqeua 3a ,c'leT 6onLworo 
xonaqecTBa DpaBapeuuwx K Deperopo,llKe Me,lluwx npoBO.IlOB 
,llHaMeTpoM 0,12 MM u cocTaBnJleT oxono 0,6 M 2. xax B 
Bepxue:ii, TaK H B HJDKHeii ee 'laCTH. 

Pa6o'laJI qacTL Tennoo6Meuuaxa co cTopouwpacTBopa 
/8/ HMeeT, ,IVIHHY 30 MM,. ,llHaMeTp · 40 MM H 06'LeMHw:ii 
K03cW!HilHeHT 3aDOnHeHHJI Me,llHLIMH npOBO,IlaMH, paBHLIH 0 ,5. 
3cPcPeKTHBHOCTL' Tennoo6MeHa B . 3TOH 'laCTH Tennoo6MeH
HHKa yny'IWeHa 3a C'leT OMLIBaHHJI Me,llHOH "llleTJCH" .llHcW!yu
.llHPYIOlllHM CKB03L Hee DOTOJCOM · 3 He, DpOXO,IlJllllHM CBepxy 
BHH3 C BLIXO,IlOM DO Tpy6Ke /9/ B OCHOBHOH Tennoo6MeHHHK. 

Pa6oqaJI qacTL Tennoo6Meuuaxa /10/ co cTopouw ·tHe 
B KOHTeiiuepe HMeeT ,llnHHY 50 MM H ,llHaMeTp 64 MM. 

Ko3cW!HilHeHT 3anonueuaJI o6'LeMa Me,llHLIMH npoBo,llaMH3,1leCL 
yMeHLmeu· .llO 0,1 ,llnJI ynyqweuaJI ycnoBaii· Tennonepe,lla'la 
B )I(H,IlJCOM 4He. 

Hccne,llyeMwe o6pa31.{LI -./6/ B BH,Ile MeTannuqecxoro 
cnaTxa, nnacTHH ana nopowxa noMelllaJOTCJI B. anroMHHHeBw:ii 
JCOHTeiiuep /5/, pa3MepLI 'KOTOpOrO BLI6HpaJOTCJI HCXO,IlJI H3 
ycnOBHH KOHKpeTHOrO cPH3H'IeCKOrO 3KCDepHMeHTa H orpa
HH'IeHLI pa3MepaMH 3Kpaua KaMepw acnapeuaJI • 

. Pa3'LeMuwe coe,llaueuaJI Tennoo6Meuuaxa /4/ c·xopny
coM /1/ . B ·. KOHTeiiuepOM /5/ BLIDOnHeHLI Ha BH,IlBeBLIX 
ynnoTueuaJlx: Kanann11p I 11/, cny)l(all.{llii ,llnJI 3anonaeua11 

· . o6'LeMa xouTeiiaepa 4 He, H3roToBneu H3, uep)l(aBeiDllleii 
Tpy6KB C BHyTpeHHHM. ,llaMeTpOM 0,5 MM H HMeeT ,IVIHHY 
oxono 70 CM .llO TennoBoii pa3BJI3KB ua KaMepe .acnap.eHHJI. 
Kopnyca · :KaM:epw pacTBopeuaJI a Tennoo6Meuuaxa. HMeJOT 
repMeTH'IHLie BBO,IlLI ,llnJI DpOBO,IlOB, H,llyii.{IIX B 06'LeM paCT
DOpa H 4 He. 3TH DpOBO,Ila HCDOnL3YIOTCJI ,IVIJI DO,IlKnJO'IeHHJI 
TepMoMeTpoB a uarpeBaTeneii. B .)l(li.JlKOM 4 He BHYTPH 
xouTe:iiuepa· rioMellleH 3nexTpouarpeBa TenL, npe,llua3ua-
'leHHLIH ,llnJI DOBLIWeHHJI·TeMnepaTypw o6pa31.{a. 

...;. 

.. ' 3. KoH•poAt. 3a pa6o•oii pe~puxepa•opa 
u ynpaeAeHue UM 

·· 'Y CTpOICTBa KOHTpOnJI 3a pa6oTOH ra30BLIX JCOMMYHBJCa
llBH H . ynpaBneHHJI HMH /MaHOMeTpLI, paCXO,IlOMepw, Beu-
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. THJIH H T .n./, ueo6XO.I\H:Mwe ,I\nJI npe.I\BaPHTem.uoro oxnWK
·.I\eHHJI, · · 3aJIHBKH ·. H 3anycxa · pell!pJDKepa Topa,., pacnonolKeHw 
:.ua: nynLTC .ynpaBneHHJI, C:MOHTHPOBaHHO:M Henocpe,I\~TBCHHO 
uaHHH3KoTeMnepaTypuoii qacTH pell!pJDKepaTopa; CucTeMw 

·. xouTpon• Teunepa Typw. H Baxyy:Ma . B pa3JIH'IHLIX y3nax 
pell!pJDKepaTopa, a TaKlKe cucTe:Mw.ynpaBneHHJI uarpeaa

'-TenJIMH Ka:Mepw HCUapeHHJI H KOHTCHHepa Cc.o6pa3J(OM CO· 
6paHW 'B' CU,CJ(HanLHOH CTOHKe, p~cnonolKeHHOH B6JIH3H HH3-
KOTe:MnepaTypHOH 'laCTH. -' 

H3:MepeHHJI .Te:MnepaTyp HIDKC 1 .K B pa3JIH'IHLIX TO'IKaX 
y3Jia paCTBOpeHHJI' OCYIIlCCTBnJIIOTCJI C UOMOil(LIO yrom.HLIX 

' conpoTHBneHHH He!» IT AH cccp/ 41 npoxaJIH6pOB8.HHLIX no ' . 
:MarHHTHOMY 'Tep:MO:MeTpy C nepHit-~arHHCBLIM HHTpaTOM. 
5-xauanLHaJI aBTOMaTH'ICCKaJI . Ca:MOUHIII}'lllaJI CHC·Te:Ma H3· 
uepeHHJI conpoTHBneuHi ·'pa6oTaeT. ua nepeueuuou TOKe 

• C 'laCTOTOH .25 . Tfl. 3Ta CHCTe:Ma :U03BOnJieT H3MepHTL, C 
TO'IHOCTLIO ue xylKe 10~ conpoTHBneHHJI OT 102Ao 106 OM 
npH Ua,I\CHHH uanpJilKCHHJI ua Tep:MOMeTpe ue, 6oJ~ee 5.10-'71 • 

.ll:nJI 3all(HTLI ra30BLIX KOMMYHHKal(D H HaCOCOB TpaKTa 
.J(HpKynnJ(HH 3He· OT neperpy3KH HMCIOTCJI CHCTC:MLI. aBTO· 
uaTH'Iecxoro oTxnroqeuHJI uacocoB .D:BH-50 H HBr-::2 npu 
npeBLWieHHH ,I\aBneuaeM ua ux BLIXO.I\e onpe,I\eneuHWx 3Ha-
qeuuit. · 

Kpo:Me;uecTuwx.cucTeM ynpaBneHHJI pell!pJDKepaTopow 
.'H. KOHTpOnJI 3a HHM, HMCCTCJi .I\HCTaHJ(HOHHLIH nym.T, BWHe· 

CCHHLIH, H3 UOMCIJ(CHHJI C UOBLWICHHOH pa,I\Hal(HCH, r,I\e pac
<nonOlKCH pell!pJDKepaTop, B H3MepHTem.uwii neuTp /ua pac
··· CTOJIHHC -1 KM OT pell!piDKepaTopa/. Ha 3TOT nym.T BLIBC• 

,I\CHW npH6opw ;_KOHTpOnJI COCTOJIHHJI. 6nOKHpyroll(HX CHCTe:M, 
. BaKyyya- B OTBCTCTBCHHLIX y3nar ·pell!piDKefaTopa. H ·KOJDI· 
qecTBa ucnapeuuoro H3 pell!pJDKepaTopa • He. Ha nynLTe 

cHMCIOTCJI ,-TaKlKe ·ca:MOllJ;IWYIIlCC yCTpOHCTBO, ,I\y6nupyroll(ee 
noxa3aHHJI wuoroxauam.uoro H3MepuTenJI yrom.uwx: co
.npOTHBneHHi ,H· .I\Y6JIHPYroll(He CHCTCMLI snpaBneHHJI_Harpe
BaTenJIMH xauepw ucnapeuHJI H xouTeiiuepa c· o6pa3no:w. 

III. OCHOBHhiE X.~?AKTEPHCTHKH PEtllPIDICEPATOPA. 

KoJIH'IeCTBO ra3oo6pa3uwx 3 He H. 4 He, uaxo,I\all(HXCJI 
B 3a:WKHYTOY . J(HKne HenpepWBHOrO 'paCTBopeHHJI, COCT&B-

/ 16 
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n.S:IOT COOTBCTCTBCHHO 70 H ·130 AUmpoe. fipH :MaKCH:Mam.
HOH CKOPOCTH IlHPKYnJillHH 3He Z= 2,4.1o-4_:woAb/C, .. onpe
,1:\Cn.s:e:MOH npoH3BO.I\HTenLHOCTLIO uacoclloii rpynnw, npe-. . . 
,I\CnLHO HH3Ka.S: Te:MnepaTypa paCTBOpa B Ka:Mepe paCTBO"" 
peuu.s: .I\OCTHraeT ::16 MK, a xono,I\onpOH3BO.I\HTCJihHOCTL 
pell!pJDKepaTopa npu 0,1 K - B pacTBope cocTaBn.s:eT 
1,5.1033pz/c. · · 

Ha puc. 6 npe.I\CTaBneuw 3aBHCHMOCTH TeMnepaTypw 
xaMepw pacTBopeHHJI H xouTeiiuepa c o6pa3uou OT Tenno
Boii Harpy3KH, xapaKTCpH3YIOIJ(HC XOnO,I\0UpOH3BO.I\HTem.-
HOCTL pe«lJpH)KepaTOpa H TennOBYIO CB.S:3L :MC)K.I\Y 

Q,. 3pz/c 
--

2000 1--------+----+---t-t----v'------1 

5001-----~--+-----~~~~-r~ 

woor---~i--.~-f~~--~J 

5001 1-Pt~ F I I I 

0 so 100 150 T, ·MK 
Puc. 6. 3aeucuMoc•b :•eMnepa•yp KaMepbl pac•eopeHUJI u 
KOH.eUHepa C o6pa3f10M o• •enA08~U Ha?J>Y3KU CO_£•Op0Hbl 
o6pa3fla npu CKOpoc•u fiUPKYAJifiUU He Z=2,4.10 MOAb/C, 
o - pai:•eop, ~ - · noeepxHoc•b •enAooqMeHHUKa Mexoy 
pac•eopoM il KoH•eiiNepoM~ o - 4l-le · e KoH•euHepe. 
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Puc. 7. CICopoc•f> OXACJJIC(}eHUJI npu Z = 2,4.10 MOAf>/C. 
1 - tie3 otipa311a, 2 - c otipa3f10M /8/ ; o - pac•aop, o -
4He 6 KOH•eilHepe. 

pacTBopow B 4He B KOHTeiHepe o6pa3:ua. Bw6paHHwl 
H&MB BapB&HT TtmnOCB .. 3B MelK~Y CTeHKOI xawepw pacT
BOpeHBJI B o6p&3:UOM, O'leB~HO, He JIBnJieTCJI OnTBM&JD.BWM 
C TO'IKB 3peHB• Tennonepe~a'IB B CB .. 3B C He~OCT&TO'IBO 
BWCOKOH TennonpOBO~HOCT.LIO 4 He B 60JD.DIBMB Tenno
conpOTBBneHBJIMB Ha rpaHB:uax CTeHI<a - 4He B 4He- o6pa-
3e:U. 3ToT sapBaHT, o~ai<o, o6na~aeT TaJ<BMB HecowHeH
BWMB ~OCTOBHCTB&MB, K&K YHBBepc&m.HOCT.L B npOCTOTa B 
B3rOTOBneHBB o6p&3:UOB. 

B npo::uecce pa6oTw c perlJpBlKepaTopoM qacTo B03HBI<a
eT seo6xo~ocT.L B qepe~YJODUIXc• He6om.DIBX oTorpesax 
B oxn~es~ax o6pa3:U~-. C :.nol TO'IKB 3peHsa npe~cl'as
n•eT BB'fepec- CI<opocl'L ; oxn~eHBJI cscTeuw nocne He- · 
6onLmoro oTorpesa. ·· B · ,cs•3s c orpaBB'IeBHWMB xono~o- · · 

• npOB3BO~TeJD.BOCT.LlO; perlJpBlKepa TOpa B 'TeniJOCB .. 3.LIO pacT
Bop-o6pa3e:U·. 3Ta ;(5Y.OpOCTL,' ecTeCTBeBBO, yMeHLIDaeTc• 
c ysemeilseu . .feruioe:Y:KocTs o6pa3:ua. .nn• siuuocTpa:u.U. 
Tai<oro npo:uecca sa puc. 7 np:B:se~eHw 3&BBCBMOCTB Tew-

nepaTyplal paCTBOpa B 4 He B KOBTeiiHepe . OT BpeMeHH 
nocne OTorpesa CBcTeMi.l ~o 0, 1 K. · 

Bee npBse~eBBwe s:wme -reunepaTypBwe xapaxTepscTB
KB -OTBOCJITCJI K Cny'laJO, KOr~l:i- y3en paCTBOpeHBJI Be Haxo
~TCJI B ~arBBTBOM none. Hano){CeBBe uarBBTHoro nou 
MO)t{eT npssecTB K neperpesy y3na pacTsopeHBJI xax 3a 
C'leT HeCTa6Bm.BOCTeii nonJI, Tax B 3a . C'leT . BB6pa:uBii 
CBCTeMW B none. flpe~BapBTeJu.Bwe B3MepeBBJI TeMnepaTy
pw yronLBWMH TepuoweTpaYB B cnyqae c noneM 15 K3 
oT cTa~apTHoro. 3nexTpouarBBTa yxa3WBaJOT Ba Hans~e .· 
neperpesa B BeCKOn:ltKO COTWX K, O~BaKO BMeJOTCJI yxa3a
BHJI·Ba TO, 'ITO 3Ha'IBTem.BaJI 'laCT.L neperpesa- KalKy
m&JIC .. il cs•3aHa c qyBCTBBTen.LBOCTLJO TepwoMeTpB'Iecxoii 
CBCTeMW: K MarBBTHOMY nonJO. fio~p06HOe BCCne~OBaHHe 
3Toro JIBneBBJI noxa Be npose~eHo. 

BpeM. oxn~eHBJI perlJpBlKepaTopa OT KOMBaTHOB ~0 
npe~em.Bo BH3Koii Te:wnepaTypw cocTaBnJieT oxono CYTOK. 
Tips BenpepwBHOii pa6oTe B ra30BOM pacxo~e rena• B3 
4°-BOB BaHH:W 230 A/'IOC B 1° -HOB BaHHW 20 A/ttac :uBI<nH'I
HOCT.L ~OnHBOK B COOTBeTCTBYJODUie BaHHial COCTaBnJieT 1 
B 10 cy•oK. 

IV .3AKJIIOqEHHE 

OnscaHHwii perlJpBlKepaTop pa6oTaeT Ha HeiiTpOHHOM 
nyqxe ylKe B Te'leHBe Hecxom.xsx neT. UBI<nw ero pa6oTw -
npo~OnlKBTenLHwe /~o :wec•:ua Henpepwssoii pa6oTw/, 3J<
cnnyaTa:uBOHHwe xapaKTepBCTBKB Bnonue Y~OBneTBOpBTem.
Hiale. Ha perlJpBlKepaTope npose~eHw s:iuepeHBJI uarHBTHWX. 
MOMeHTOB KOMnayH~- COCTOJIHBB pJI,na JI,nep pe,nKo3eMeJD.HWX 
aTOMOB /5-7 {a T&IOKe Ha'laTW B3MepeHBJI CDBHOBOB 3aBBCB
MOCTB B3&BMO~eiiCTBBJI HeiiTpOHOB C g,npa:WS aTOMOB/8/. 

ABTopw 6naro,napJIT scex coTpy,nHBKOB na6opaTopBB, 
npBHBMaBDIBX yqacTBe B co3,naHBB perlJpBlKepaTopa, B oco-
6eHBOCTB A.B.AH,npocosa, li.H.AnonnoHosa, A.r .IlBMeHo
sa,. li.A.Po~oHosa, a TaiOKe li.C.HeraHosa 3a none3HWe 
o6cy~eHBJI B BBTepec x pa6oTe. 
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Y CJIOBHll 06MeHa 
IIpenpli:HThi H coo6~eHH.II OH.HH pacchlnaiOTC.II 6ecnnaTHO, Ha ocHoBe 

B3aHMHOrO o6MeHa, yHHBepCHTeTeM, HHCTHTyTaM, na6opaTopH.IIM, 
6H6nHOTeKaM, Hay'IHhiM rpynnaM H OT,IJ,enhHhiM yqeHhiM 6onee 50 CTpaH. 

MLI O)KH,IJ,aeM, 'ITO nonyqaTenH H3,llaHHii OH.HH 6y,IJ,yT caMH npo.11a· 
n.IITh HHHUHaTHBY B 6ecnna THOR nochlni<e ny6nHKaUHH B )l;y6Hy. B nOp.II,!I,Ke 
06MeHa npHHHMaiOTC.II Hay'IHhle KHHrH, )KypHanhi, npenpHHThl H HHOrO 
BH,IJ,a ny6nHKaUHH no TeMaTHKe OH.HH. 

E,IJ,HHCTBeHHhiH BH)l ny6nHKaUHH,KOTOphiH HaM npHCJ>InaTh He cne,IJ,y· 
eT ,· 3TO penpHHThl /OTTHCKH CTaTeH, y)Ke ony6nHKOBaHHhiX B Hay'IHhiX 
)KypHanax/. 

B pa.ue cnyqaea Mhl caMH o6pa~aeMca K nony'laTenliM HaliiHX H3,Ua· 
HHH c npocJ>6oii 6ecnnaTHO npucnaTL HaM KaKHe·nu6o KHHrH HJ'IH 
BhlllHCaTh ,Una HaliieH 6H6nHOTeKH Hay'IHhle )KypHanhi, H3,UaiO~HeC.II B HX 
CTpaHaX. 

OT,neJibHble 3anpocbl 
lf3,UaTenhCKHH OT,Uen e)KerO,UHO BhlnonHlleT OKOnO 3 000 OT,UenJ>HhiX 

3anpocoa Ha BhiChlnKY npenpHHTOB H coo6~eHHii: OH.HH. B TaKHX 3a
npocax cne.uyeT o6a3aTenLHO yKa3LIBaTL HH,UeKc JanpaliiHBaeMoro 
H3,llaHHa. 

A,npeca 

IlHCJ>Ma no aceM aonpocaM o6MeHa ny6nHKaUHaMH, a TaK)Ke Janpo-
Chi Ha oT.uen&HLie H3,UaHHa cne.uyeT HanpaanaTh no a.upecy: 

101000 MocKea, 
F /IQ6HblU nO'IIIIQMIII, n/JI 79. 
H3oameilr.'cKuii omoe11 
061>eOUHeHHOZO UHCIIIUIIIYIIIQ 
JIOepHbiX UCC/Ie006QHUU. 

A.upec .una nochlnKH acex ny6nHKaUHH B nopa.uKe o6MeHa, a Ta10Ke 
.una 6ecnnaTHOH no.unHCKH Ha Hay'IHhle )KypHanLI: 

101000 MocKea, 
FAaeHblii no'lmaMIII, n/JI 79. 
Jlay'IHO·IIIeXHU'IeCKQJI 6U6/IU0111eKQ 
06'beOUHeHHOZO UHCIIIUIIIYIIIQ 
JIOepHbiX UCC/Ie006QHUU. 


