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B HCCJie'AOB8HHHX no P8'AH81.\HOHHOli qJ113HKe TBep'AOro Tena ocooeH
HO ueHHUM11 HBJIHIOTCH peayJihT8T!,l, nonyqeHH!,16 B 'AH8Il830He HH3KlllX 
TeMnepaTyp. 8TO Bli3B8HO TeM, qTO npH Hl13KlllX TeMnepaTypax OOJih -
WllHCTBO 'Ae1eKTOB CTPYKTYPli, B03HHKWlllX B peayJihT8Te OOJiyqeHHfl, 
38KpeMHIOTCHo 

HaCTOHlll8H 'AHCCepT81.\HH HBJIHeTCH peayJihT8TOM yqacTHH 8BTOpa B 
HHllteHepHOM ooecneqeHHH paooT B OOJI8CTl1 Hl18KOTeMnepaTypHOli PB'AH
auHOHHOli WH3HKH TB6P'AOro Tena H HH8KOTeMnepaTypaoro pa'AH8UHOH -
HOro MaTepHaJIOBe'AeHHH B t-iHCTHTyTe qJH3Hm1 AH rpya11HCl(Oi1 CCP • 

,llnccepTaUHH COCTOHT H3 BBeAemrn, IlHTl1 rnaB H B!,IBO'AOB. 

rnaBa I. PaccMaTpHB8lOTCH cneuHqiHqeCRHe YCJIOBHH rnyooKoro ox
nallt,Z(eHHH B 30He peaKTOpHoro HanyqeHHH H npHBO'Al1TCH KP8TKl1li 00 -
sop MeTO'AOB ll ycTaHOBOI<, npmieHHeMblX 'AJIH STOti uenH. 

rnaBa 2. IlpOBO'AHTCH TenJIOTexH11qeCKHtt 8H8JIH3 ycTaHOBOK, npe'A
HaaHaqeHHliX 'ARH rnyooKoro oxnaJK'AeHHH n aoHe peaKTOpHoro nany -
qe~HH, C l.\6Rhl0 oueHK.14 lllX B03MOlKHOCTett. BUBO'AHTCH OCHOBH!,10 aaBH
CHMOCTH, xapaKTep11ay10l11He YCT8HOBKH pa3HliX THilOB. Oocyllt,Z(aIOTCH 
B03MOlKHOCTH p88BHTl1H npHM6HHeMliX cxeM ycT8HOBOK C l.\6Jlhl0 ynyqme
HllH Tex HJIH 'APYrlllX 1/lX IlOKaaaTeJieli. Ilpe'AJI8r8IOTCH HOB!,le cxeM!,l. 

B ycT8HOBK8X HCilOnhayIOTCH JIHOO npHB03Hlie, JIHOO npOH3BO'Al1We 
H8 M6CTe ( B XORO'Al1JlhHOti Mam11H~ IlO'AKJIIOqeHHOli K ycTaHOBKe )xna -
'AareHTli:llill'AKHtt KHCnopO'A, B03'AYX, aaoT, H60H, BO'AOPO'A 11JIH ren11tt. 

0CHOBHHM11 IlOK83aTeJIHMl1 pa60T!,! ycTaHOBOK HBJIHIOTCfl: Ml1Hl1M8JI» -
Bafl TeMnepaTypa oopaaua, 'AHanaaoa ynpaBnHeuoro 11aMeHeH11H Teune
paTypli oopaaua, cTao11JI»HOcT» qi11Kc11ponaHHOtt TeunepaTypli oopaaua 
11 paCXO'A XJia'AareHT8. 

B COOTB6TCTBl111 C npHM6Hfl6WM M6TO'AOM,OXR8llt,Z(6Hl1H, 'YCT8HOBK11' 
paaOHTl,I Ha TPH rpynn1,1. . 

I. YcTaHOBKH,.~ KOTOPliX,OOp83Ul,I OXJI8llt,Z(8lOTCH Henocpe'ACTBeHHO 
OUI,IBalOlllHU XR8'A8reHTO~: a) 06paa1.11,1 B lltli'AKOli cpe'Ae XJI8'AareHTa; 
o) o6p881.\l,l OO'AYB810TCH napaUH XJI8'A8reHTa. 

'. \ ~ '• 

2. YcTaHOBKH, B KOTopwc oopaal.\li oxnallt.Z(aIOTCH TennoHoc11TeJieM, 
1.111puyJIHPYIOlllHM · Melltl{y, xmiAareHTOM _ 11 8,0HOil OOJiytJeH1u1: 8) OXJI8lltl{e
Hl16 ecT8CTBeHHO 1.111PKYJI11PYIOlllHM Clltl1llt86M!,IM TennoHOCl1TeJieM; 6) H 
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B) OXJialK,lteHHe npHHY.ItHT8JlhHO UHPKYJIHPYIOIJU1M C%llZ88W:lM H rasoo0-
pa3H~M TeIIJIOHOCHTeJiell. 

3. YCT8HOBKH, B KOTOPWC xna.nareHT OXJiall(,l(aeT o6pa31..lll npH no
MOII\H TennonpoBO.ItHOCTH npoMezyToquoti cpe.nu: a) qepes rasoByJO cpe
,ny; 6) qepe3 MeTaJIJIHqecKHH TennonpOBO,ItHHK. 

)lmI K8EAOro H3 nepeqHCJieHHl:lX THilOB ycTaHOBOK IlOJiyqeHl:l (fopMy
Jlhl ,nJIH pacqeTa TeunepaTypu o6pasua, pacxo,noB xna.nareHTa n Ten
noHoc11TeHH, a TaKEe ,ItH8Il830Ha B03MOlr:Horo ynpaBJifi8140ro H3MeHeHHH 
Te1.mepaTyp1,1 oopasua B 38DHCHMOCTH OT H3MeHeHHfl K8KOrO-JIH60 napa
MeTpa' y;n;o6aoro .i(HH STOL: uem1 B ,It8HHOH ycTaHOBKe. 

Oxnal!Ql;eHHe Henocpe;n;CTBeHHO 0MhlB810lltHM o6p831..lll xna;n;areHTOM OT
HOCHTeHhHO npocTO B llCilOnHeHHH H 8KCilJIY8T8UHH. YcTaHOBKH, B KO
TOpb:x oopaauu Haxo,1tHTCH B 1u1,nKoi1 cpc;n;e xna,1tareHTa, xapaKTep1rny-. 
!OTC fl BL!COK0!1 a(j,q:eKTUBHOCThlO oxnall£,1{eHHfi, HO B HHX 38TPS.z;.HeHO H3-
Mel!CH!de TeMnepaTj'phl oopaaua B WHpOKO!.I ;n;nanasoae. YCT8HOBKH, B 
KOTOphlX o6p83J..lll oo;n;yBUIOTCfl napaMH xna.nareHTa, ldMeJOT y,1to6Hy10 
B03hlOKHOCTb H3M8HeHHH TeunepaTypu o6paaua B WHPOKOM )lll8Il830He, 
nocpeACTBOM ll3M8H6HHH pacxo-1(8 napoB xna.nareHTa, HO ,ItOCTHraeMaH 
B HYJC MllHHM8HbH8fl TeMnepaTypa o6paaua 3HaqHTOJibHO Bhlme, qeu B 
ycTaHOBKax, B KOTOphlX o6pa3~bi"H8XO)lflTCfl B ZH;ZJ;KOH cpe;n;e xna;n; -
areHTa • 

0XJI8)!£,1{8HH8 UHPKYJiliPYIOII\HM TeilJIOHOCHTeJieM cnomaee B HCilOJIHeHHH 
H 8KCilJIY8T8UHH, tzeM OXJI8lK,l{8HHe Henocpe,ItCTBeHHO 0MhlB8IOll\ldM o6pas
Ull XJia,nareHTOM, HO HMeeT TO cymecTBeHHOe npeHMYll\eCTBO, qTO npe
,nycMaTpHB88T npncyTCTBHe B 30He OOJiyqeHHH p8,ItH8UHOHHO CTO~Koro 
B811\8CTBa T8IIJIOHOCHT8JIH, KOTOphlll UHPKYJIHpyeT B 38MKHyTOM KOHType. 
YCT8HOBKH C CZHZ88MhlM TenJIOHOCHTeJieM xapaKTepH3YIOTCH Oonee Bhl -
COKOil aq;(J)eKTHBHOCTI,IO OXJialK,l{eHHH, treu YCT8HOBKH C raaoo6pa3HhlM 
TeilJIOHOCHTeJieM, HO HMeJOT TOT H8,ItOCTaTOK, l!TO B HHX BH60p XJI8,It -
areHT8 H T8IlJIOHOCHT8JIH orpaHHtreH ycJIOBH8M 6JIH30CTH TeMnepaTyp 
Oll!l1lit8HHH. He.nocTaTKOM CYlll8CTBYIOII\HX yCT8HOBOK C ecTeCTB8HHO IJ;Hp
Kynnpy!OlllHM TeilJIOHOCHTeJieM HBJIHeTCH TO, qTo B HHX He HM88TCH 
BO:JMOlKHOCTli H3MeHellHH TetmepaTypu oopasua B mnpOKOM ,1lH8Il830He. 

0XJI8li'JJ,eHHe npn IlOMOII\H TennonpoEOAHOCTH raaoBOH cpe;zthl HJIH 
MeT8HJIH 1-!eCitOro TennonpOEO,ItHmrn npocTO B HCilOHHeHHH H SKCilJiya -
TB!..\IUI, HO HMeeT HH3lt;JIO aq)q.eKTl1BHOCTh oxna~eHHH npn oonee HJIZ 
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MeHee 3H8trUTeJihHWC TenJIOEhlX HarpyaK8X H pacCTOHHHHX. TaKoe ox
Jl8lK]J;8HHe YA06HO HCilO~b30Il8Tb B KOMOHH8UHH C APYrHMH M8TO,It8MH 
OXH8lK]J;8HHfl, KOr,na B STOLi eCTb HeoOxo,nHMOCTl>, H8IlpHMep, KOr,na 

Ha.no, qTOOhl o6pa3J..lll H8XO,ItHJil1CI, B onpe,neJieHHO.H HeunpKy-
JIHpyiomeii raaoBoii cpe,ne HJIH B BaKyyue. 

Ilpe,1tnaraeTCH cxeua YCT8HOBKH, Il KOTOpoii HM88TCH B03MORHOCTb 
KBK xopornero npe,neJihHoro oxJiall£.1{eHnH o6pasua B zn,nKoii cpe,ne 
XJiaAareHTa, TBK H OXJIBlit,ZieHHH napaun XJI8,1tareHT8 C mnpOKHM .nna -
naaOHOM ll3MeHeHHfl TeMnepaTypbl. 9TO ,ItOCTHraeTCH npH Il0MOIIU1 CH -
CTel!bl BeHTlmeli H IlOM811\8HHOro B cocy;zt C Zll,ItKHI.I XJia,nareHTOM Ten
JIOOOMOHHHKa - ncnapnTeJia, B KOTOpbl.H H3BHe no,naeTCH raa XJI8,It -
areHTa. 

Ilpe,1tnaraeTCH cxeMa YCT8HOBKH C ecTeCTBeHHO UHp1,ynnpyJ011lHM 
TeIIJIOHOCHTeJieM, B KOTOpoii UMeeTCH B03MOll!HOCTb H3MeHeHHH TeMne
paTypbl o6pasua B WHpOKOM ]tll8Il830He. Oco6eHHOCTbID STOH YCT8HOB
KH HBJIHeTCfl TO, qTO 3,Itech TeTIJIOHOCRTeJib B pa6oqell K8Mepe ,ItBU -
zeTCH TOJibKO CHU3Y BBepx. Cll!Hll!eHHblH Ha IlOBepXHOCTll KOH,IteHC8TO
pa TeIIJIOHOCUTeJII, tzepea coopHHK IIOCTynaeT B paOotryID KaMepy CHH
ay, 8 U3 ee Bepxaeii qaCTU napbl T8IlJIOHOCHT8Jlfl B03BP811\8!0TCH K 
KOH~eHCaTopy. HaxO;ztflll\H8CH Bllllle YPOBHfl lKUAKOll cpe;n;hl .neT8JIH ox -
Jl8~A8JOTCH TOJibKO napaMH T8IlJIOHOCHT8JIH, 8 ypOB8HI, ZHAKOCTH B 
CT8IJ;l10H8pllOM peznue 38BUCHT OT 06Ulero KOJIHtreCTBa unpKynnpyIO -· 
mero TennoHOCHTena, KOTopoe JierKo naMeHHTl> B npo!.i,ecce paoOTbl. 

I'JI8B8 3. Oocyll:.,ItaeTCH BOnpoc T8IlJIOl130JIHUH11 YCT8HOBOK )lJIH 
rnyooKoro oxnaJK,IteHHH oopasuo:e B aoHe peaKTopaoro naJiyqeHlrn.Hc
cJreAyeTcfl sq,qieKTUBHOCTh 8Kp8HHPOB8HHfl TeIIJIOEOro H3JiytzeHHH npH 
Bb!COI:OBaKyyMHOli TenJIOH30JIHUHU - BhlBOAHTCH ypaBHeHHH, 0IlHCl:lB8JO
ll\11e BJlllHHV.e 3KP8HOE Ha JIYtrHCTblii TeilJI006MeH B 0611lHX ycJIOBHflX H 

lf ::,oae peaKTopuoro nanyqeHHH, a TaKll!e qiopuyJibl .itJIH onpe.neneHlrn 
Hp11~·1111ec~IIX 11 0IlTHM8Jll>HllX napaMeTpOB 3Kp8Hl1P01!8HHfl. 

·"···"; " 

Tennonpll'l'OK OT OKpyzaJOmeii cpe,nhl. HBJIH8TCH O,ItHl1M H3 OCHOBHBX 
g,;.n;topo:5, onpe;i\CJIHJOmnx St_;_Jl}_,eI,TliBHOCTI, paoOTbl YCT8HOBOH )lJlfl rny-
60,:oro OXJI8lK]J;em1l1 B 30He peaKTOpHoro H3JIY'l8HHfl, .B HOTOPhlX 
OOl:c;!IQ Ilpt;AIIOl!TeHl-2.e OT,I\aeTCH .BhlCOKOB8KYYMHOM TeIIJIOU30JIH_IJ;HH .9cr
q_ieJ'.Tl1BHOCTb BblCOKOBaKyyuHoii Tenno1rnonHu1111, npR KOTOpoii TeIIJio
nL. LC,.'l.8118, B OCHOi,HO}.l, npoHCXO,llHT 38 C'leT TeilJIOBoro 113JiytJeH_HH, 

5 



1: 

1; 
1, 

I 

I 

i 

11 

MOlKHO cy~eCTB0HHO IlOBblCHTb nocpe,n.CTBOM 8Kp8HllpOB8HHfi TeIDIOBO
ro HBJiyqemrn. 

BHBe,n.eHbl 0611!l1e ypaBHeHHH, OnHCbJBaDmHe BJIHHHHe COBOKynHOCTH 
M 8KpaHOB Ha JIY1IHCTbli1 T0IDI006MeB M0lltJlY H30JIHpOB8HHblMll ,n.pyr 

OT ,n.pyra IlOBCPXHOCTHMll A ll 6 B CT8~HOHapHOM pelKHMe ( pHc.I). 

~onycKaeTCH, l!TO TeMnepaTypa IlOBepXHOCTH A 60JII,We TeMne
paTypbl noBepxHocH B: ~ > Ta • Bee noBepxaocTH, yqacTBy10~11e 
B TenJioo6:u:eue, npe,n.noJiaraDTCH cepHMll, a TeMnepaTypa JID6oro aK
paHa Tm ,n.onycxaeTCH nocTOHHHOH no noBepxHOCTH H paBHOtt Toii 
cpe,n.Hett BeJIHtillHe, npll HOTOpoil ,n.aHHblH 8KpaH BJIHHJI 6bl Ha OC>ll!l1H 
TeIDIOOC>MeH T8K ze, K8K. npH ,n.eiiCTBllT8JILHOM pacnpe,n.eJieHHH ero 
TeMnepaTypbl. Ilpeae6peraeTCH TellJIOilpOBO,D.HOCTLD OCT8TOtIHblX ra -
SOB H TepMlltI0CKlll,! conpOTllBJICHll0M CTeHOR 8KpaHOB. BH,n. ll xapaK
TepllCTHKa ,D.OilOJIHHTeJil>HblX ( KpOMe T0IlJIOBOro HBJiyqeHHH) TeilJIO
BblX B08,D.8HCTBHH Ha Jll060il aKpaH ( HarpeB OT npOHHKa10mero M8Jiy
qeHHH llJIH OT 8Jl0HTPHtieCKOro TOKB, HarpeB HJill OXJialK,D.eHlle npo -
TOl!HblMH lKll,IIKOCTHMH HJill rasaMH, a T8Kllt0 qepes MexaHHtI0CKHH KOH
T8KT ) He paccMaTpHB8lOTCH, a BBO,D.HTCH HX .pesyJII:,TllPYDll!l1ii TenJio
BOH IlOTOK Qm ( IlOTOK, HanpaBJieHHbJH K 8Kp~Hy - IlOJIOlKHTCJil> -
Hblii ) • HanpaBJieHHe OT A< K 8 npHHHTO aa noJIOlKHTeJil>Hoe. B 
8TOM xe HanpaBJICHHH OTCtIHTblB8lOTCH 8Kp8Hbl H o6pasOB8HHble HMH 
88MKHYTble CHCT0Mbl JIYtIHCTOrO T0IlJI006MeHa. 

8,n.ec1, Rm - pesyJil>THPYlOll!l1ti noTOK TenJIOBoro HSJiytieHHH Bln-oii 
saMHHyToii cHcTeMe; RA=R~- pesyJI1>THpy1011!l1i1 noTOK TeMOBoro HB
JiytieHHH OT noBepxHOCTH A· K nepBoMy aKpauy, a Rs= Rn .. t -oT 
n - ro aKpaHa K noBepxaocTH 8: c~p,i. H l·h - npHBe,n.cHHaH cTe -

nea1, qepHOTH H BBaHMHO-HSJiyqa10~aH noBepxaocTl> L -on saMKHyTott 
cHcTew,i; CAB , E.Am , Ema H T.,1l. - np1rne,n.eHHl,le cTene
HH qepHOTbl COBOKynilocTeii saMKHYThlX cHcTeM A - B , A-m , m- B · H 
T.,n..; HAs, flAm, Hms H T.,n.. - B88HMHo-1r1aJiy1IaDll!l18 noBepx -
HOCTH saMKHyTblX cHcTeu: AB , Am , mB H T.,n.., Kor,n.a Mellt,1ly 
COOTBeTCTBYD~HM HH,D.eKC8M TeJiallH HeT ,n.pyrHx TeJI. 

IloJiytieHbl pactieTHble \POPMYJW ,D.Jlfi pa3Hb:X, npaKTHtI8CKH BaXHblX 
B8pHaHTOB COBOKynHOCTett ,D.OilOJlllHTeJil>HblX TellJIOBbJX B03,n.e1icTBlrlH Ha 
a1,paHU H GOBOKynHOCTeil reoMeTpHtieCKHX H OllTHtieCKHX xapaKTepH -
CTHK 1101:epxHOCTett. 
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CnenyeT OTMeTHTb, qTo H3 npeAnaraeMOH MeTOAHKH, K8K qacTHOe 
cnencTBHe, BUTeKaIDT HSBeCTHUe B ;JIHTepaType peweHHH A1IH npOCThlX 
cnyqaeB 3Kp8HHPOB8HHH. 

K()rAa axpaH H8XOAHTCH B HepaBHOMepHOM none HarpeBa OT npOHH
K8D~ero nanyqeHHH, TOrA8 ero TeMnepaTypHoe noJie T8Kll:9 OYABT He
paBHOUepm,111. B 8TOM CJiy1rne B8lKHO npaBHJibHO oueHHTb BJIHHHHe H8 
TeIIJionepeAaqy He T01IbKO Bcero 8KP8H8, ,HO H ero OTAe1IbHblX yqacT
KOB. YAOOHUM cnoco6ou oueHKH 8Wq'/eKTHBHOCTH OTAe1IbHblX yqacTKOB 
8KP8H8 HBJIH9TCH nayqeane TeunepaTypHoro ll01IH paCCM8TPHB88MOro 
8Kp8H8 H ero cpaBHeHJ,ie C TeMnepaTypaUH 88TeHHeMb!X 8Kp8HOM no -
BepXHOCTeH. -

C uenbID o~eHKH aw~xTHBHOCTH OTAB1lbHhlX yqacTKOB aanoonee TH
nnqamc 8Kp8HOB B 80He npOHHK8IDlll8rO nanyqeHHH, BllBeAeHU ypaBHe -
HHH TeMnepaTypHoro llOJIH TOHKOrO 11 IIJI8B8D~ero11 8Kp8H8, oxnaz.n;ae -
uoro c Topua UR1IHHAPHqecxoro axpaHa n oXJiall!,1laeuoronpoToqa1,114 
raaOM ~HJIHHAPHqecxoro 8Kp8H8. lia 8THX ypaBHBHHil nonyqeHU ~opuy
JIU A1IH pacqeTa KpHTnqeCKHX H OilTHM81IbHblX napaMeTpOB 8KP8HHPOB8-
HHH. 

. rnaBa 4. OnncuBaeTcH BHyTpnxaHBJibHUil KpnocTaT,'B xoTopou 
oepHJinHeBUll @WI»Tp MeAneHHblX HeHTpOHOB oxnaJE;ZtaeTCH lltHAKHM 880-
TOM nyTeM Tennonepe'Aaqn no MeAHOMY TennonpoBOAHHRy. IlpHBO'AHT
capacqeT H peayn»TaTiil BcnuTaHHH ycTaHOBKZ. 

Ha p1,ic • 2 Il0K888H8 cxeua KpHOCT8T8, nocTpOeHHOro H8MH ;l{:IIH: ox-
118JE;Zt8HHH oepnnnHeBoro @H1I»Tpa. KpHOCT8T BMOHTHPOB8H B KOpnyc WH
oepa I. 1iany1seHH8 iKTHBHOit SOHN 2 npOXO;l{HT qepea K8H811 3, TOH -
KHe aJIDMHHlieBue. neperop()AKH 4 H 5 14 nom1AaeT Ha. 6epannHeBNii 
~HJibTP 6 '( 'AH8MeTp IO CM, a 'AilHH8 30 CM). 0TpaxeHHU8 H8ilTpOHU 
norilOlll8DTCH K8AWieBUM 8Kp8HOM 7 H aa~TOil 8. IlOCJie ~HJI»Tpa Heil
TpOHU npOXOAHT qepea neperopO'AKH 9 H IO, EOXHmmTop II n nepe
ropOAKY 12 •. 

Oxna~AeHHe ~HJibTpa ocy~ecTBnHeTCH TenJionepeAaqeil 1sepea M8A -
mdi TenJionpoBOAH_.HK 13, KoToptiil c .OAHOil cT·opoHN ·HaXO'AHTCH

0 

B KOH
TaxTe C B8HHOH l!WAKOrO 880T8 ·14 ( ·eMKOCTb ""-'20, JI), a C Apyrott 
CTOPOHU qepea K8AMHeBUli 8KP8H C 6epH1IJIH8M. TeunepaTypa HSMepH -

·8TCH M8Ab-KOHCT8HT8HOBUMH Tepuonapaun. 
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Ha pnc.3 npHBO].(HTCH KPHBlie OXJ18JK,1l;eHHfi 6epHJIJIHeBoro q,HJI»Tpa. 
Kpru1aH I CHHTa npH BliKJIDqeBHOM peaKTOpe, a KPHBBH 2 npH MOIIUfOC
TH peaKTopa I MBT. Cpe].(uee auaqeune TennoBoro noTOKa, coo6mae -
Moro npoHHKBDIIUiM H3JiyqeuneM e].(HHHUe MBCCH BemecTBa B MeCTe pac
IlOJIOJlt6HHH 6epwurnelioro q,HJI»Tpa Ilpli MOmHOCTH peaKTOpa I MBTJ coc-
T8BJIH6T ·t'"V 2.I0-3BT/r. · . 

rnaBa 5. OilHCliBBIDTCH HH3KOT8MilepaTypHHe neTJIH C npHHy].(HTeJI»
HO UHPKYJIHPYIDmHM raaoo6pa3HliM TenJI~HOCHTeJieM (reJIHH) H. C zimKHM 
830TOM, B KaqeCTBe XJ18].(areBT8 - BepTHKaJI»HHe neTJIH ,l\Jlfi BHYTPH -
K8BBJI»HWC HCCJie].(OBBHHll Mexaunqecmnc CBOllCTB yaTep:l'laJIOB H ropH -
aouTaJI»BaH neTJIH c nueBMOnoqToll ].(JIH xono].(HOll BNrpyaKH o6nyqeu -

' . ~- ~ 

HWC o6paauoB. IlpHBO].(HTCH pac~eT·H peayJI»TBTli HCilHTBHHfi ycTaBO -
BOK. 

Ha pnc.4 llOKaaaua cxeMa BepTHKBJI»HOH rieTJIH c Tennoo6MeHHHKOM 
B BaHHe. C lltl:l,nKHM aaoTOM. llHPKYJIHpy10umii nocpe].(CTBOM MeM6pauuoro 
Kounpeccopa I (nponaBO].(HTeJI»HOCT» r-v b,5 r/ceK remrn npn raaron»
].(epuou ·].(aBJieHHH Ha BXO].(e) reJIHii npOXO].(HT Tennoo6MeHHHKH 2 H 3. 
Ilocne aToro reJIHH qepea Tpy6oripoBO].(li 4 H 5 nocTynaeT B pa6oqyro 
K8Mepy 6 CHH3Y, r].(e OXJI8Jlt'A88T o6paaeu? H ·].(aTqHK 8._ ~3 pa6oqeH 
KaMepH reJIHli qepea Tpy6onpOBO].(li 9 H IO H TellJI006MeHHHK 2 B03Bpa
maeTCfi B KOMnpeccop. Pacxo].( IU1PKYJIHpyromero reJIHH naueHHeTCH noc
pe].(cTBOM 6alinacuoro BeHTHJIH II. lla raarom,;n;epa 12 B ycTaHOBKY 
aanycKaeTcn rennn, a na cocy;n;a ,llI,roapa 13 no;n;aeTcn zn;n;Knll aaoT. 
14 - 8KTHBB8H 30H8. Kauan-~pHOCT8T ].(JIHHOH :·7 ,5 M HMeeT pa6oqym 
K8Mepy ].(HBMeTpOM ?4 W4, OXJ18lif.](88MYID B 30H8 06JiyqeHHH Ha BNCOT8 

. - . . 
I u .. 

KaHaJI-KpHOCTaT aTOii ycT8HOBKH 6NJI nouemeu B 6aK pe8KTOP8 Ka
caTeJI»HO K aKTHBHOli aoue, r;z{e cpe].(HHfi T6IlJIOBOii IlOTOK, coo6mae -
WH npoHHKBIDllUiM HSJiyqeuHeM e;n;HHijU0 MBCCli BemeCTBB npH uomuocTH 
peaKTOpa. I MBT, paBeH r-v .. 0,95 ET/r. B aTHX ycJIOBHHX neTJIH ycnem
HO. 8KCilJIY8THp~BaJI·ac» 1(-TeqeuHe H~CKOJI»KIDC ·JieT. B aaiiHCHMOCTH OT 
pacxo;n;a reJIHH, cyuuapuon uaccli o6nyqaeMoro o6~eKTa H uomuocTH 
06JiyqeHHH o6paauu OXJial:(JlaJIHCD ].(0 85 + 120°K. 

B ].(aJIDHellmeM, Kor;n;a K8H8JI-KpHOCTaT TBKOH neTJIH 6NJI nouemeH 
B 8KTHBHYID aouy peaKTOpa, r].(e MOmHOCTD uarpeBa OT npOHHK8IDmero 
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H3JiyqeHHH npn MOIIUfOCTH peaKTOpa l MBT_ IlOBblCH~ach AO r--..J 0,21 
BT/r, aTa ycTaHOBKa OKa3aJiaCh MaJIOilpHrOAHOI H3-3a HH3Kon a<P
W8KTHBHOCTH OXJiall.;zteHHH o6pasua Hee npHllUIOCh 3aM8HHTh ycTaHOB
KOtt, IlOKa38HHOti Ha pnc.5. B KaHaJie l pa6oqaH KaL!epa 2 H TenJI0-
06MeHHHK 3 pa3M61I!8Hbl TaKHM o6paaou, qTO paooqaH KaMepa-HaXOAHT
CH B aKTHBHOtt 30He 4, a T6IlJI006MeHHHK o81!llIII!88TCH OT OOJiyqeHHH 
OJIOKOM 5. B TellJIOOOMeHHHKe npOH3BOAHTCH IlOJIHbltt UHKJI OXJI8EAeHHH 
UHPKYJiliPYIOII!ero reJIHH, T.e. DP6ABapaTeJihHOe OXJI8llt,Z{6HHe CBOHU 
oopaTHblM DOTOKOM H napaun 830Ta H OKQHqaTeJihHOe - EHAKHM 830 -
TOM. 

Pasue~eHHe T6WIOOOM6HHOro annapaTa B KaHaJI-KPHOCTaTe onpe -
A6JIHJIO 3HaqnTeJihHOe COKP81I!eHHe nyTH ABH~eHHH OXJiallt,Z{eHHoro re -
JIHH AO nocTyllJieHHH B paooqy10 Kauepy. 8TO, co CBOeil CTOpOHB,on -
peAeJIHJIO YMCHhW8HHe TeruronpHTOKa OT OKpy~aIOII!efi CP6Abl K DOBepx
HOCTH IlOABOAHII!ero Tpy6onpoBOA8. TeDJIOilpHTOK' 3AeCh yueHh -
waeTCH H nocpeACTBOM 8KpaHH38UHH IlOABOAHII!ero TpyoonpOBOAa OT -
llOAHII!HM. 

ITOABOAHII!HH TpyoonpOBOA 6 COeAHHHeTCH c paooqeti Kauepott Ha. 
YPOBHe U6HTpa 8KTHBHOH 30Hbl npOTHB MecTa pacnoJio~eHHH o6pas~a, 
a C TeruroooueHHHKOM ~ Ha ypOBHe DOAaqn ~HAKOro 830Ta. OTBOAH -. 
II!Htl Tpy6onpOBOA 7 C08,1lv!H8HC paooqefi KaMepoti ABYMH OTBepCTHfi -
MH Ha ee BepxHeM ·a HH~HeM KOHuax, a C T6IlJI006MeHHHKOM - B Toq
Ke· COOTBeTCTBYIOII!ero TeMnepaTypHoro YPOBHH. 8TO onpeAeJIHJIO no -
Bbllli6HHe awcJ)eKTHBHOCTH OXJiallt,Z{eHHH o6paaua aa cqeT Toro, qTo re
JIHti cnepna OXJiallt,Z{aeT o6paseu, a IlOTOM CT6HKH KaMepu H A8T8JIH 
A8TqHKa. 3A8Ch BJIHHHHe Ha TeMnepaTypy ~6pasua 8 TeDJIOBhlX DOTO
KOB, BblA8JIH8MUX pa6~qe_f;! Kauepoil H A8TqHKOM 9,npaKTHqecmi: HC -
KJIJOqaeTCH. 

B ycTaHOBKe DP8AYCMOTpeHa B03MO~HOCTh H3MeHeBHH Teune
paTypu o6paaua nocpeACTBOM H3M8Hemrn paCXOA8 ~H'AKOro 830TB ,He
OOXOAHMOCTh KOToporo B03H~KaeT npH paooTe Ha OAHOn KOMnpeccop
HOH Jll1Hl1l1 H6CKOJihKIDC ycTaHOBOK. CHCTeMa DOAaqn 830Ta C_OCTOHT 
113 cocyAa AhIOapa IO, coe.zi11aeaaoro c KaHaJI-KpaocTaTou TpyoKon 
II, n rropwaenor~ BaKyyMaacoca 12, coe.zi11aeaaoro c Kaaan-Kpno·
c·:aToM Tp:,,oonpoBO,ilOM 13. JKHAHHti aso~ ITOA86TCH B T8fiJIOOC>M8HHHK 
Henpepunao, ero pacxo,l( n:rneaaeTcP. lleHT11neu 14. 

B o6emc ycTaHOBKax, KOTOpbie H8XO,l(HJil1Ch B O,l(HH8KOBblX YCJIOBH- · 

12 

fDC OOJiyqeHHH, C>blJili sarpyJKeHN 0,l(HH8K0llbl8 o6pa3Ubl C AaTqHKaMH. 
CpeAHHH TeWIOllOH IlOTOK, COOOII!88Mblti npOHHK8IOl!llIM ,1'13JiyqeaHeM 
e.zinanue i.iaccu nen(e·cTna n pa6oqmc · Kauepai iipH_ uoll{iiocTH peaKTO
pa l MBT,COCT8BJIHJI r--..J 0,21 BT/r. 061I!8H uacca AaTqHKa COCT3B-' 
naeT 160 r, a ua_cca o6paaua - 66 r. TeunepaTypa·· nsMepl'IJiaCI>. 
38KpeDJieHHOtt Ha o6pasue M8,1lI,~KOHCT8HT8HOBOH TepMonapon. Pac -
XOA reJIHH n reqeaae 100-qaconoro .o6JiyqeHHH ll o6emc ycraHOBKax 
Ob!JI IlOCTOHHHblM n COCT8BJIHJI '"'-' 0,25 r/ceK. 

PesyJihT8Tbl npHBOAHTCH B T80JIHU8 I • 
Ta6JIHU8 l 

' MOII!HOCTh pe-
0 200 400 600 800 -. ·aKTOpa KBT . 

TeunepaTypa 
B ycTaHOBKe 
no pnc. 4 OK 89,2 I00,5 II2,5 124,5 137,2 

Tei.me pa Ty pa 
B ycTaHOBKe 

OK 84,4 87,7. 91,l 94,8 98,6 ·no PHC, 5 . 

Ta6Jll'Jua 2 

MOII!HOCTh 
peaKTopa MBT 0- I,O 1,5 2,0 

Teuneparypa 
o6pasua OK 83,2 104,5 109 II8,5 

B Taonaue 2 np11ne.zicHa aaBncHMOCTii TeunepaTypu oop_asua 
OT MOII!HOC_TH peaKTOpa, CHttTaH BO .. BTopoii ycraHOBKe B ;:uwne!)HMeH
Te C uacCHBHhlM -,1l8T~HKOM AJIH' pacTHJK8Hll~ '~rntfpoo6pa~uo~. ··;a 6apa -
6aae A8T\ii1Kii" 38KpenJIH8TCH BOC8Mh o6p83UOB. 11x_ OClll(aH ua1:ca BMe
CTe c oapaoaaou - 40 r, a odll(aH Macca AOTq1rna - 2 Kr. PacxoA . 
reJIHH B TeqeHHe so-q·aconoro OOJIY'l8Hlifl 61:m IlOCTOHHHl:,IM H COCTaB
JIHJI rv·0,375 r/ceK. 

~ . - ... - . . . • . t" - -,- •. 

Ha pnc.6 no1rnsaa·a cxeua rop11ao.ii~aJihHOii neTJIH c naenMonoq 
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ToU. 0Ha pa3pa60TaHa ;zinH 100 w KaHana. 03 KOMnpeccopa qepe3 
KpaH l, Tennoo6ueHHHKH 2 H 3 reJIHH llOCTynaeT B pa6oqym KBMepy 
4 H oxnall,ZtaeT 06pa3eu s. 3aTeM, qepe3 aKpaHHhll1 ra3onp0Bo,11 6, 
Tennoo6MeHHHK 2 M KpaH renHll B03BpamaeTCH B KOMrrp~ccop. B 
peiimMe OXJI8lE,IleH1Ui KpaH H8X0,11HTCH B IlOJIOllteHHH "A"• ? - B8HH8 
C lKH,11KHM 830TOll. 

Kpoue oxnalE,IleHHH unpKynnpyIDlllHM renzeM, npeAYCMOTpcHo ox~aE
;ziemrn ICHJ(KHM renHeM, -KOTOphl11 npH OTKJIIDlleHlrn KO!.mpeccopa MO.:;HO 
IlOJ(8B8Tb qepe3 Tpy6Ky 8. TeunepaTypa H3MepaeTCH Me;zib-hOHCT8H
T8HOBhlMH TepMonapaMH H raSOBhlM TepMOMeTpOM IlOCTOHHHOro o6~eMa. 
B npouecce 150-qacoBoro COBMeCTHoro o6nyqeHHH He 6hlJIH 3aMeqeahl 
paCXOlK,118HHH B IlOK838HHfiX 8Tl1X TepMOMeTpOE. 

Kpo?ie BHYTPHK8H8JlbHhlX HHSKOTeMnepaTypHblX HCCJie;n.OB8HHr,;ycTa
HOBK8 npe,11yCM8TpHB8eT ll03MOlltHOCTb Y.1l8Jl8HHH XOJIO,J:\HhlX o6p831/0B 
H3 30Hhl o6nyqeHJrn ,11JIH HCCJie;llOB8HHH B naGopaTOPHhlX yc;10mrnx. IlpH 
3TOM BBe,11eHHe o6p83U8 B SOHY o6nyqeHHH Hero y;zianeHHe MO~HO 
npOH3B0,11HTb B npouecce o6nyqeHHH. B Mara3HH 9 IlOMemaIDTCH aMny
Jlhl IO c o6pasuairn. ,U.0aMeTp aunynhl - 12 MM, a .1tmrna - 30 ,irn.Oc
:so6olK,1leHHaH .0s uara3HHa aunyJia na,11aeT B pa6oqyxi"1taMcpy 11 r.oTo
KOM reJIHH ;llOCT8BJIHeTCH B SOHY o6JiylleHHH. ,Un.a neperpy3JUI a1my -
Jlbl .03 80Hbl 06JiyqeH.0H B KOHTe11Hep II C :ifill,Z.Kl!LI 830TOM Hp8H nepe
B0,11.HTCH B IlOJlOllteHHe "B", B pe3yJibT8Te tJero IlOTOK remrn JIOCJle 
Tennoo6MeHHHK8 3 p83,11B8HB88TCH. qaCTb IlOTOK8 npOX0,11HT qepe3 
Tpy6onpOB0,11, coe,11HHHIDll\.0H KOHTe11Hep C KpHOCT8TOM' l1 OXJl8ll[,Il88T 
ero. IlepeBo,1101.1 KpaHa B nono:.-:emrn "C" ,11ocTnraeTCH 113MeHeane Han
paBJieHHn ,11BHX0HHH re~HH, KOTOpblii Bhl,1lyBaeT 8MilYJIY H3 KpHOCTaTa 
B KOHTetiHep. 

.1{JIH npe~OTBpameH.Hfl npOHHKHOBeHHH H3JiyqeHHH B 38Jl peaKTOpa 
Tpy6onpoH0,1lhl KPHOCT8T8 npoX0,11HT qepea aamHTHYIO cpe,11y no KPHBO

JIHHe~HQMY IlPOWHJIID. Ilocne BllB0,1la Kpl10CT8T8 HS K8H8JI8 ero ne -
pe,11HH~:{p8,1!H08KTHBH8fi) 1l8CTb nona~aeT B ()JIOK samHTbl 12. 

MHOroneTHHH 3KCilJiyaT8UHH ycTaHOBOK T8KOro Tl1Il8 IlOK838JI8,qTo 
OHH y;zio6Hll B pa6oTe n xapaKTepH3YIOTCH BblCOKOH a,IxI;eKTHBHOCTbXl 
OXJl8ll[,IleHHH 06pa3ua. B npouecce MHOrocyTOl!HhlX 8KCilepHMeHTOB KO
Jiec5aHne g;.01cc1,1po~aHHoil Te1mepaTypi. oc5paaua · ae npeBhlwaeT ±o,s°K. 
Ha p:ac.?·IlOK838HO KOJie6aHHe TeunepaTypbl o6paaua npH OJ(HOM 143 

3KCrrep1meHTOB. 
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IlpH MO!l(HOCTH peaKTOpa 2 MBT li pacxo.z{e reJIHff 0,5 r/ceK TeM
nepaTypa oopasua B STMX YCT8HOBK8X 06blqHo He npeBblIDBeT 82 ¼ 

t 85°K. IlyTeM OTKaqKH napoB lKH.z{KOro 830Ta YASeTCH Il0Hl13l1Tl> 
TeMnepaTypy o6pasua AO 72 t 75°K. Pacxo.1{ JKHAKOro asoTa cocTaB
JiffeT 5 ¼ 7 JI/qac. 

BUBOJ{bl 

I.IlpoBe.z{eH TeilJIOTeXHHqecKHH 8H8JIH3 yCTBHOBOK .z{Jlfi rnyooKoro 
OXJISX.z{eHHfl o6pa3UOB B 30He peaKTOpHoro H3JiyqeHHfl. IlOJiyqeHbl 
wopMyJibl AJIH pacqeTa TeunepaTypw o6~eKTa 11ccJie.1{0BaHHH, pacxoAa 
XJI8.1{SreHT8 11 TeilJIOHOCHTeJIH, 8 TSKl!Ce B03MOlKHOrO ,l.(l18Il830H8 yn -
paBJIHeMoro H3MeHeHHfl TeMnepaTypbl B ycTaHOBKSX C Henocpe.z{CTBCH
HO 0Mb1B810ll(11M 06-peKT HCCJie,l.(OB8HHfl XJI8.1{8reHTOM, C ecTeCTBeHliO H 
np11HYAHTeJI1>Ho UHPKYJIHPYIO!l(l1M TennoHoc11TeJieM l1 c Tennonepe.z{aqen 
qepes raaoByIO cpe.z{y H MeT8JIJIHqeCKHH TennonpOBO.z{HHK. 

2.Ilpe.z{naraIOTCH HOBble cxew 11 KOHCTPYKIUIH ycTaHOBOK. 

3.Paspa6oTaHa MeT0.1{HK8 pacqeTa BJil1HHl1ff SKpaHOB HS nyqHCTblH 
TenJI006MeH B OO!l(HX YCJIOBHflX' H B 30He peaKTOpHoro H3JiyqeHHfi. 

·4.IlocTpOeHbl H HCilblT8Hbl B pa6oTe: BHYTPHKSHSJihHbltt KPHOCTaT, 
B KOTOPOM 6ep1mmteBblti <.f!HJihTP Me.z{JieHHblX HeitTpOHOB OXJI8lK,l.(8eTCfi 
lltid.1{Kl1M 830TOM nyTeM TeilJionepe.1{aq11 no Me.z{HOMY TeII1IonpoB0.1{HHKY, 
H HH3KOTeLmepaTypHb18 neTJIH C npHHYAl:!TeJihHO UHPKYJil1pyIDll(l1M rem1-
eu H C lKH.z{KHM 830TOM B KaqeCTBe XJI8.1{areHTa - ]{Be BepTHKSJil>Hble 
neTJIH .. .z{Jifi BHJ'TPHKSHSJil>HblX HCCJie;z(OBSHIIIM M8X8HHqecmnc CBOMCTB 
MaTepHaJIOB H ropH30HT8JihH8fl neTJifl C IIHeBMOilQqTOH .z{Jifi XOJIO.z{HOti 
BwrpysKH. oonyqeHHhlX oopasuoB. 

PesyJihTSTbl, npHBe.z{eHHble B rJiaBax 2,4 H 5,MoryT OblTI, HCilOJil>-
30B8Hbl npH 8H8Jil13e TeilJIOBOH OOCTSHOBKH B pa3JIHqHhlX BHyTp11peaK
TOpHhlX HH3KOTeMnepaTypHhlX SKcnepnMeHTax H npH npoeKTHpOBSHHH 
ycTaHOBOK ;!(JI.fl rny6oKoro OXJISlK,Z(eHHff B 30He peaKTOpHoro, H3Jiyqe -
HH.H. 

PesyJihTSTbl, npwBeAeHHble B rnaBe 3, MOryT OblTh HCilOJih30B8Hbl 
npH 8HBJIH38 BblCOKOBSKYYMHOH TenJIOH30JIHUHH H BJIHfiHHfi SKpaHOB Ha 
Tennonepe,l.(aqy B OO~HX ycJIOBHl'IX H B 30He peaKTOPHOrQ H3JiyqeHHH. 
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MaTepH8Jill ;z(l1CCepT8UHH ;z(OKJI8;z(llB8JIHCl> Ba lY pa6oqev COB8~8BHH 
no (p!3HKe H TeXHRKe HCCJI8.1{0B8T8Jil>CKWC peaKTOpOB B r.Ey;z(anemTe 
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~· .. , 
PyKOIIHCL nocxynHJia B H3~axen1>cKHll OI~eJI 

12 HOH6pH 1971 ro~a. 
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