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B B e n e H H e 

B sinepHoli aKcrrepHM8HTanbHOli qJII3HKe .ttmI H3y'IeHHSI CBOftCTB aneMeI!TapHbIX 

'IaCTHU WHpOKO IICIIOnb3YIOTCSI. lKII,ttKOBO/WpO.ttHbie MHW8HH H lKH.ttKOBO.ttOPO.ttHbie rry3b!pb-· 

KOBbie KaMepbl B CO'IeTaHHII C paanH'IHbIMH .tteTeKTOpaMJI. OcHOBHb!MH Tpet5oBaHHSIMH, 

rrpe,ttbSIBnsieMblMH K MHW8HJI KBK K lpll3H'I8CKOMY !IpHt5opy, S!BnSIIOTCSI, C 0.ttHOft CTOpo

HhI, MHHHManbHaSI Tonm11Ha CTeHOK MHWeHII II TeIInOH30nSIUHH, HBXO.ttSIWHXCSI Ha IIYTH 

'IBCTIIU, H C ,ttpyroft - Het5onbwoft TerrnorrpHTOK K lKJI.ttKOMY BO.ttOpo.tty. 

llnsi y.ttoBneTBOpeHHS! IIJ!OTIIBOp0'IHBbIX Tpet50BaH11ft, rrpe,ttbSIBnS!eMblX K MHWelm, 

!Ipll C03,tt8HHII BHyTpeHHero cocy.tta H BaKyyMHoro KOlKyxa WHpOKO IICIIOllb30BanHCb 

TOHKOCTeHHbie rHt5KH8 ot5onO'IKII. B Ka'IeCTBe TerrnonaonSIUIIH Ob!lla Bblt5paHa caMaSI 

aqitpeKTIIBHaSI MHorocnoftHaSI II30llS!UHS!, KOTOpasi na-aa crreuHqJIIKH KOHCTpyKUIIH MJIWe

HH pat5oTaeT !IpH paanH'IHblX MexaHJI'IeCKIIX HarpyaKax Ha Hee - OT HeCKOllbKHX 

2 
rpaMMOB AO KHnorpaMMa Jia CM. ripH coanaHHII rrepBblX ot5pa3UOB MIIWeHeft .ttaHHbie 

no K08lplpHUH8HTaM TerrnorrpoBOAHOCTH OTe'I8CTBeHHbIX MHOrocnoliHbIX H30.JlS!UHli OTCyT

CTBOBami. BrrocnencTBIIII TaK!Ie naHHbie IIOS!BlllllICb, HO OHH He co.ttepJKanlI CBene1mft 

0 TerrnorrpOBO.ttHOCTII H30nsiuIIft, HaXO.ttS!WHXCS! !IO.ct BH8WliHMH mirpyaKaMII, 11, KpOMe 

Toro, OHII 3Ha'IHTenbHO pacxo.ttHmICb C peaynhTaTaMn, rrony'IeHHhlMII Ha nanenHSIX, 

,Ung rronyqeg!IS! t5onee TO'Ilib!X ana'IeHnft K08lpqJIIUJieHTa TerrnorrpoBOJ:IHOCTJ{ MHO

rocnoliHblX II30llS!UHli II OU8HKII TO'IHOCTH II3Mepe1mtt Chill C03.ttaH rrpnt5op II paapa6o

TaHa HOBBS! MeTO.ttlIKll, II03BOnHIOWHe- !IpOH3BOAHrb H3MepeHHll IJPH HarpyaKe Ha nab-
2· . 

llS!UHIO OT 1 AO 1000 rlcM. OIIHCaHHIO SToro IIpHt5opa H M8TOAHKII II IIOCBSIWeHa 

rrepBaSI 'ISCTb AHCcepTaUHII, 
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Bo BTOpoll '18CTII ,!lllCCepT8UIIII npm~e,!leHbl aenH'IHHbl K08qJ(plfUl!eHTOB Tenno-

npOB0.LlH0CTlf HeKOTOpb!X 0TeqeCTBeHHblX MHOrocnoilHblX naom1u11a B 38BlfClfMOCTII . 
OT ,!l8BneHllll B 1130nl!UIIOHH0M npocTp8HCTBe 11 OT ,!laaneHHll Ha 11aon11u1110 np11 

Tpex rpaHll'IHblX xonoAHhIX TeMnepaTypax: aaoTHo.a, aoAopoAHOil II ren11eaoll. 

B TpeTbell qacTH paccMoTpeH aonpoc ncnonb3oaaHnll MHorocnoilHblX naon11-

Ul'!l!: B Kp11oreHHblX npn6opax ,!lilll ll,!lepHblX nccne,!lOB8Hllil. 

'IaCTb nepaa11. TTp116op _11 MeTO,!lllK8 onpe,!leneHllll K08cpcpnu11eHTOB 

TennonpoB0AH0CTH MHorocnoilHhIX 11aon11una 

B 0Tnll'llle OT cyllleCTBYIOlllllX ,!laHHblil np116op ,!laeT B03M0:lKH0CTb onpe,!le

nHTb Tennoaoll IlOTOK qepea o6paaeu 1130nl!UIIII 0,!lH0BpeMeHH0 no Kon11qeCTBY 11c

nap11aweilcll )!{11,!lK0CTII If no M0lllHOCTII, no,!laaaeMoil Ha HarpeaaTenb. ,UaoilHoil 

KOHTpOnb Tennoaoro noT0Ka Il03BOnlleT TO'IHeil HaXO,!lllTb aen11q11Hbl K08cpcp11u11eH

T0B TennonpoBO.LlHOCTII II oueH11BaTb ow116Klf 113MepeHHil, 

C Il0M0lllblO np116opa MO:lKHQ. 113Mep11Tb K08cpcp11u11eHTbl, Tennonp0BO,!lH0CTII 
-5 -1 

11aon11u11a npll naaneHIIII B 1130nl!UIIOHH0M npocTpaHCTBe OT 1.10 ,[(0 I. 10 MM pT.CT. 
2 

11 yc11nnu cJKaT111I 11aon11un11 OT 1 AO 1000 r/cM B A11anaaoae TeMnepaTyp 
0 . 0 .l.. 

OT 350 - 100 K- no 77,6; 20,4 11n11 4,2 K. CxeMa np116opa AnlI onpe,!lenea1111 KOa'±'-

¢11u11eHTOB TennonpoB0.[(HOCTI! Il0KaaaHa Ha pl!C, 1, ITocTOf!HHOe ,[(8Bn9Hl!9 B 0CHOB-

H0M II oxpaHH0M 6a'IK8X Il0,!l,!l9p:lK11Banocb HeaaBIICIIM0 OT 113MeHeHllll 6,apoMeTp11-

qecKoro ,!laaneHHll CTa611nnaaTOpOM ,!l8BneHllll C T0'IH0CTblO :!:.. 1 MM B0,!l,CT, 

Kon11qec.TBO 11cnapn:aweac11 :lKllllK0CTII onpeAengnocb c noM0lllbIO cneu11anbHo 

paapa60Ta1moro raaronbnepa. Koacp'q,11u11eHT TennonpoaoAHOCTII HaxoA11nc11 no 

cpopMyne ct>ypbe. OTHOCIITenbHall TO'IH0CTb onpeneneHllll KOacpcpllUl!eHTa Tennonpo

BO.LlHOCTH 38BIICIIT OT T0'IHOCTII 113MepeHllll aenll'IIIH, BXO.LllllllllX B cpopMyny <Pypbe. 

TO'IHOCTb 113MepeHllf( TOnIIlllHbl, nnollla,!lll noaepXHOCTII o6paaua ll nepeil~,!la 

0

TeM11epaTyp 'paBHa COOTBeTCTBeHHO: !J. li "': ::!: 3 % , 6. 'f'"' ::!: 0, 3~ , 6. !J. T"' !_ 0, l. % • 

OcHoBHOil aanaqeil npu onpe.[(en'ea11u Koa¢¢11uneaTa TennonpoBOAIIOCTII. f!BnfleTcf! na-

Mepe1111e TennoBoro noToKa qepea o6paaeu 11aonsu1111. 11 .. ~_ueHica .ero TO_'IHOCTl!I. 
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11 3 M e p e H II e T e Il n O B O r O Il O T O K a, Il p o-

XO.Llf!ll.lero q e p e 3 pa6oqyro '18CTb 

o 6 p a a n a II a o n II u n 11. K p a e a o a a cp cp e K T 

rnaBHblM ycnoa11eM,KOTOpoe ,!lOil:lKHO BblllOilHl!TbCll np11 113MepeHUII TennoBoro 

IlOTOKa, npOXO.Lllllllero qepe3 o6paaeu 1130Ill!Ulllf, llBnlleTCll TO:lK,!leCTBeHHOCTb noToKa 

Tenna qepea 11ccneAyeMblil o6paaeu noTOKY Tenna qepea 11aon11u1110 TaKoil :lKe Ton

lllllHbl, Ho HeorpaH11_qeHH&1x paaMepoB, l1aMep11eM&1il Tennoaoll noTOK qepea pa6oqylo 

'18CTb o6paaua MO:lKeT 6&1Tb lfCK8:lKeH Tennoo6MeHoM, B03HIIK8IOlllllM Me:lKAY pa6oqell 

'18CTblO o6paaua H OKPY:lK8IOll.llfMII ero C Topua noaepxH0CTllMII. B 11,!leanbHblX ycnOBll

llX, npll OTCYTCTBIIII Kpaeaoro acpcpeKTB, 11cnapeH1ie )!{11,!lKOCTII B OCHOBHOM 6aqKe 

np116opa (p11c. 1) ,!lOil:lKHO IlpOIICXO,!lllTb TOilbKO 38 C'll!T Tenna, lf.Llylllero OT OCHoa

Horo narpeBaTen11. Bcl!Kllil Apyroa Tennoaoa noTOK K OCHOBHOMy 6a'IKY 11nn OCHOB

HOMy HarpeaaTenro BHOCIIT Olllll6Ky B 113Mepl!eMyIO Ben11q1rny. 

B ,!lllCCepTBUIIII noKaaaHo, 'ITO Olllll6Ka np11 113MepeHHII Tennoaoro IlOTOKa 

qepea o6paaen naongu1111, B03HIIKaIOll.lall OT Kpaeaoro acpcpeKTa, MO:lKeT 6hITb onpe

AeneHa. ,Un11 onpeAeneH1111 ow116K11 np11 11aMepeHn11 TennoBoro noToKa paccMoTpeHo 

Aaa n_peAenbHbIX cnyqa11 aallll'!Tbl Topua 11aon11unn: nepBbiil - Topeu o6paaua 11ao

n11u11n 3811.lllllleH. 8Kp8H0M, l!Me!Oll.ll'IM TeMnepaTypy )!{11,!l~0CTII, aan11aaeMoil B OCHoB

H0il 6a'IOK (p11c. 26-1). BTOpoll - 8KpaH, 38llllllll8l0lllllil Topeu, IIMeeT TeMnepaTypy 

HarpeaaTen11 ( p11c. 2a-1). 

8 nepB0M C~1tae 38lllllTHhlil 8KpaH xonO,!lHeil, 'leM Topeu o6paaua 1!30IlllllHll. 

noaTOMY OT HarpeaaTen11 T0ilbKO '18CTb Tenna 11,!leT K OCHOBH0My 6a'IKY, a OCTMb-

Hoe Tenno - K aKpaHy. Tennciaoa noT0K, aaMepeHH&1il no 11cnap11Te1IIO q u , 6yneT 

MeHbllle, a Tennoaoll noroK, aaMepeHH&1il no HarpeaaTenro q H , 6yAeT 6onbwe, 

t1eM HAeanbHhlil Tennoaoa noTOK q0 , T.e·. q u < q 
0 

< q H , 

Bo BTOpOM cny1tae 38!UIITHhlil 3KpaH Tennea, 'leM Topeu 11aonsu1111. noaTo

My Tennoaoa nOTOK K 0CHOBHOMy 6a'IKY 11,!leT OT HarpeaaTens II OT 8KpaHa. TTp11 

aroM q u >. q O > q H • 

,Um1 Toro, 'IT06&1 q O aaaeAOM0 ne:lKano Me:lKAY q u n q H , Heo6xoA11Mi:>, 

'IT06bl 6bln O,!lHOCTOpOHHl'IA-Tennoaoa llOT0K no acea Bb!COTe o6paaua 11nn OT T0pua 

1130nHUIIII K 3811.lllTH0il IlOBepxH0CTII, K8K B nepBOM cnyqae, 11nn Hao6opoT, K8K BO 

BT0poM, 3To rnaa11oe ycnoa11e aall.lHThI Topua. TTp11 co6nrone11n11 rnaaHoro ·ycntja1151 

38lll11Tbl Topua IICK0Mhlil TennoBolt n0TOK 6y neT paBeH 
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q = K 
a 

q U + q H 

2 ) 1) 

rne K. -K03q>q>HUH8HT, 38BHCS11UHA OT pacnpeneneHIISI T8MnepaTyp B o6paaue H 

aalUHUlBIOlll8A ero noBepxH0CTH, B nepB0M npn6nH)K.8HHH 3TOT K03q>cpHUH8HT MO)KHO 

npHHSITb pBBHblM 8.!lHHHU8, 

OTHOCHT8nbHBSI owH6Ka H3MepeHHSI TennoB0I'O n0T0KB, B03HHKBI01UBSI OT KpBeBo-

ro. gcpcpeKTB, . paBHB 

K,3, 
/+,. =·+ 

q H - q U 
100 . (2) 

q q H +. q U 

Ha HaweM npn6ope aalUHTa Topua nccnenyeMoro o6paaua npo11aBO.!lHnacb 

MHOrocnoi!Hoi! H30nSIUH8A C qJHKCHpOBBHHbIMH TeMnepaTypaMH aepxa H HH38 {pnc.2B-1 ). 

.!lnSI cpHKCllURH TeMne.paTypb! MHOrocnoAHBSI 11aonS1UIIS1, co6paHHBSI B BH.118 neHTbl, 

npHKperrnsmacb C00TBeTCTB8HH0 BepxHei! qacTblO .. K oxpaHHOMY 6B'IKY, a HIUKHei! .K 

oxpaHH0MY HarpeBaTen10, 

Ha pHC, 2 naHbl 3 paanH'IRb!X aapnaHTB: a,6,B, B K0TOpb!X BbIIIOnHSleTCSI 

rnaBH08 ycnOBHe 38UlHTbl Topua 11aonS1UHH, H .11nS1 cpaaHeHHSI aap11aHT r, El KOTOpOM 

OCHOBHOe ycnoaHe aalUHTbl Topua He BblIIOnHSl8TCSI. via pHC, 2- II BH.!lHO; 'ITO El 

aapaaHTBX a,6, H B KpHBbIEi pacnpe11eneH11S1 TeMnepaTyp no BbICOTe o6paaua 11aonS1-:

un11 II aalUHTHOA IIOBepxHOCTII He rrepeceKalOTCSI, T.e. cymecTByeT O.!lHOHanpaaneH-

HblA TBiln0B0A II0TOK, B 3TIIX aapHaHTax Q C ne)KHT M8)K.!lY q u· H Q H' B aa-

pHaHTe r - KpHBble pacrrpe.11eneHHS1 TeMrrepaTyp nepeceKBIOTCSI, T,e, cymecTByeT 

.!lByxH1;rrpal!ln8HHbli! Tennoaoi! IIOT0K .- r,nal!lHOe ycnOBHe aalUHTbl Topua He BblIIOn-

HS18TCSI, B 3T0M cnyqae q U H q H 6onbwe, '18M · Q O • 

B TB6n, 1 naHhl aenll'll!Hbl TennOBblX IIOTOKOB .11m1 '18Tblpex aap11aHTOB, I1pHBe-

.!l8HHblX Ha p!!C, 2, 

• 6 

l 
\ 

I 
i 

l ,I 
H 

· I 

Ta6n11ua 1 

BenH'IHHbl TennoBblX IIOT0K0B, aaMepeHHblX no K0nll'l8CTBY IICI!ap11l!lweAcS1 

:>Kl'l.!lK0CTH H no MOUlH0CTII HarpeBaTenSI, B aaBHCIIM0CTll OT crroco6a 

3BUll'ITbl T0pua o6paaua H30nSIUHll 

--~..,.------~---------------~-~-~--------~-----------------

a 
Cl 
B 

r 

Cnocod s~HTII topna .t:30JU1ItHH L-l!!!!Q.!Q,!L!!2!2!SL.~ 
qu 

~---------~-----...... ------------------~•--------
TemIOBOA 3Kpa.H Ta· •.. = 29J°K 
Xono~HHR 3~paH T3 = 77,6°K 
MHorocnoAHafi HSOnHitHS C ¢HKCH
poBaHHHKH TeKIIepa.TypaKH Bep:xa H HH3a 
Hesamumesasa tope~ 

50 
2'.3,4 

24,5 
48i. 

q H _._L.._ ... _ 

27 
56 

'.32,5 
'51,5 

--~~-----~M--~~-_....;...._,_~-~-----~-----~-----------------~ 
MHOI'O'IHCneHijb18 113MepeH1rn, rrpo1rnae.11eHHb!El no paapa6oTaHHOi! MeT0.!lHKe, 

II0Ka3blBBIOT, '!TO 0TH0CHTenbHaSI ow116Ka np11 orrpeneneHHH Tennoaoro _nOT0Ka, 06y

cnoaneHHaS1• KpaeBblM 3q>q>eKTOM H II0.!lC'IHTaHHBSI no cpopMyne (2)' Kone6neTCSI 

.11nS1 paanH'!HblX 1130nSIUHi! H np11 paanH'IHblX ycnOBIISIX 113MepeHHi! OT :!:. 5 .110 :!:. 30%. 

T O 'I H 0 C T b O II p 8 .!l e n e H ll SI II O T 0 K a II O 

K o n ·11 'I e c T B y ii: c ·n a p H B w e A· c SI :>K l'l .11 K o c T n 

TerrnoaoA IIOTOK, 38MepeHHbli! no KOnll'l8CTBY ncrrapHl!lW8I'0CSI aaoTa, orrpe-

nenHBTCSI C ow116Koi! He 6one~ :!:. 5% •. OCHOBHbl8 llCTO'IHHKll OWH60K B03HHK8-

IOT Ilpll H3MepeHHH 061.eMa. HcnapllBW8i!CSI :>KH.!lKOCTH (own6Ka C0CTaBngeT OT. 

1,3 no 2,7%) l'l IlpH xone6aHHH naaneHHSI HB.!l KHnS11U8i! )Kll.!lKOCTblO. TTpHM8CH_ KHc

nopo.11a· B aaoTe'T8K)K8 BHOCSIT ow116Ky. OHa C0CTBBnSleT 0Kono 0,1% np11 C0A8plKa

Hllll K11cnopo.11a 1% • 

TennoaoA iI0T0K, aaMepeHHblil no K0nll'18CTBY 11cnapHBW8I'OCSI B0.!lopo.11a, orrpe

.11eniieTCSI C ow116Koi!. He 6onee :!:. 4%. OcHOBHblM llCTO'IHIIK0M porpewH0CTei! S1BnS1nacb· 

K0HBepCHSI B0.!lopona. TTpH 95% p--coCTSBB ow116Ka paBHa 4,5% • 

TerrnoBoll rroToK, aaMepeHHbli! no Kon11qecTBy ncrrap11BwerocS1 ren11S1, orrpe.11e

nS1eTCS1 c OWll6Koll He 6onee 2% • 
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<t>oHOBbllt a<p<peKT 

6onbwan qaCTb TennonpHTOKOB K OCHOBHOMY 6a11Ky Hll0T 11e~ea o6paaeu 11ao

lIBUHH, a He6onbWaH 11aCTb (<pOHOBbllt a<p<peKT) - OT oxpaHHOI'O 6a11Ka, <POHOBbllt 

nasneHlle B OCHOBHOM 6a11Ke 

nepenan nasneH11lt Heo6xonHM 
a<p<peKT B03HIIKaeT B CBB311 C TeM, 'ITO 

HeCKOIIbKO Hll:>Ke, 11eM B oxpaHHOM, 

llllll Toro, 'IT06bl raa, BbIXOllll!Ulllt 113 OCHOBHOI'O 6a11Ka, He KOHlleHCllpOBancn 
B 

Tpy6Ke, OMblBaeMolt :>KHllKOCTblO oxpaHHoro 6a11Ka, Ha paanH'IHblX BHllOB Tennonp11-

TOKa K OCHOBHOMY 6a11Ky TOIIbKO nna IIMelOT cy1UeCTBeHHoe aHa11eH11e - 8TO Tenno

npllTOK ocTaTO'lHbJMII raaaMH H TennonpllTOK no CTeHKe ropnOBHHbl, OCTSIIbHbIMH MO)K-

HO npeHe6pe'!b, 

<t>oHOBbllt a<p<peKT 
q <p 6blll nollC'!HTaH H aaMepeH npll pa6oTe Ha aaoTe, BOllO

pone II renHH, HaMepeHlle <pOHOBOI'O a<p<peKTa npencTaanneT HeKOTOpy-10 cnoJKHOCTb 

11a-aa He06XOllllMOCTH TIUaTellbHOI'O aKpaHapoaaHlin OCHOBHOI'O 6a11Ka CHHay. BenH

'IHHa <pOHOBOI'O a<p<peKTa Ha naHHOM npH6ope cocTaBnneT He 6onee 10% OT MHHII

MMbHOI'O Tennoaoro IlOTOKa qepea 11301IllUHIO, 3Ta aen1111HHa nony11eHa npH ycnOBIIH, 

'ITO aaoT,aa1maaeMbllt B OCHOBHOlt H oxpaHHblA 6a11KH, H!l4eeT KOHueHTpau1110 He HH:>Ke 

99,5%, BoAopoll, aan11naeMbllt B OCHO'sHOlt 6a110K, HMeeT i.apaiKOHlleHTpaUHIO He HH)Ke . 

97%, a paaHnua napaKOHUeHTpaunH BOllOpona B OCHOBHOM II oxpaHHOM 6a11Kax He 

npeBb!WaeT 2%. 

,T-011HOCTb onponeneHHll Tennonoro 

Il O T O K a Il o· M O W II O C T H, n O ll a B a e M O lt H a 

0 C H O B H O lt H a I' p e B a T e II b 

Mo!UHOCTb nonananacb Ha OCHOBHOA H oxpaHHbllt HarpeaaTelIH TaKIIM o6paaoM, 

'IT06bl 
TeMnepa-rypb! _HarpenaTenelt 6blnH IlOCTOBIIHbl H OllHHaKOBbl, To11HOCTb, C 

KOTOpolt H3Mepnncn Tennonolt IlOTOK no MOIUHOCTH, nonanaeMolt Ha OCIIOBHOlt Harpe

BaTenb, aaBIICHT OT pnna <pa~TOpOB, Bo-nepEblX, OT Tennoo6MeHa Me:>K llY OCHoa

HblM II oxpaHHb!M HarpeBaTellllMH, Bb13BaHHOI'O paaHiiuelt TeMnepaTyp MeJKllY HHMH 

B npenenax TO'!HOCTII nonnep:>KaHllll paaeHCTBa 
TeMnepaTyp. (ow116Ka cocTaanneT 

3%). Bo-BTOpbIX, - OT pacxona MOIUHOCTH Ha HaMeHeHlle TOMnepa-rypbl OCHOBHOI'O 

HarpeBaTOIIll B npenenax TO'IHOCTII ·ee nonnep:lK8Hllll (ow116Ka 6%). B-Tp8TbHX:,- OT 

HOTO'IHO'ITll 113MepeHHB TOKa, Hanpn:>KeHllll H conpOTIIBneHHn_, no KOTOpbIM_ onpe".' 

nenReTcn MOIUHOCTb, nonaaaeMan Ha HarpeaaTenh (ow116Ka 3% ). CyMMapHa11 npe

nem,}la11 owH6Ka 11aMepeH11n Tennoaoro noToKa 6. qH = :!:. 12%, 
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3Han aenH•urny <poHonoro a<p<peKTa q <p II TO'IHOCTb onpeneneH11n Tennosoro 

noToKa no Kon1111ecTBY 11cnap11aweAcll JKHllKOCTII ti. q H no MOIUHOCTH Harpeaa-
u 

Ten11 tJ. q H I HaAneM aen1t11HHy T_ennosoro noTOKa 11epea H301IllUHIO: 

q 0 "" K 

q +(qu-q~) 
H ..;;;._ __ 't'_. 

2 

0wH6Ka onpeneneHHll Tennonoro noTOKa 11epea H301Illllltl0 

·q -(q -q ) 
H U <p 

6. + 
q 

qH+(qU- q<p~ 

100 
+ t-. 

qH 

-ti. 
qu 

panHa: 

(3) 

(4) 

0THOCIITenbHall OWH6Ka _npH onpeneneHHH KOS(pq>HUHeHTa rennonpOBOllHOCTH lt301lll-

llllll MOJKeT KOne6aTbCll OT 15 llO 40%. YaenH'ieHHe OWH6KH npa onpeneneHl!ll KOa<p<pH

UlleHTa TennonpoaonHocTH n·o cpaaileH1t10 c ow116Kolt npH naMepeHHH Tennoaoro no

TOKa o6ycnonneHo B OCHOBHOM HOTO'IHOCTblO H3MepeHHB TOIIIUHHbl o6paaua. 

B n11ccep1'il1lllH noKaaano, 'ITO OWH6Ky' B03HHKalOIUYIO npH onpeneneHHH Ten

noaoro noToKa 11epea 11301IllllHH, MO}!{HO aaMepHTb H npH OllHHapHOM ero KOHTpone J · 

HanpHMep, no KOIIH'lelCTBy Hci:IapHaiueAcll :>KHllKOCTH, 

l{acTb BTopall, CaoACTBa MHOrocnoAHb!X HaonnuHlt 

Bo BTOpOlt 11acTH llHCcepTaUHH npHBOLlOHbl KOa<p<pHUHOHTbl TennonpOJ!IOllHOCTll 

6 BHllOB MHorocnoAhbIX H301lllllHA, y KOTOpbIX B Ka'IOCTBe npoKnallO'IHbIX MaTepaa

no,n HCnOIIb30llanHCb CTOKIIOXOIICT 3BTl1, CTOK1fo6yMara CEP HIIH MaTepiian <t>nn, 

a B Ka 'IOCTBO 3KpaHOB - -anlOMHHHpOBaHHan naacaHOBan nneHKa HIIH MIOMHHHOBaH 

<ponbra TOIIIUHHOlt 10 H 30 MK, 

MaTep11an <t>nn, HIIH (pllllbTp nbmeBOii neTpllHOBa, npenHaaHa11eH nnn -O'IHCT"'.' 

KH BO~llyxa OT PBllHOaKTHBHblX aapoaoneA, B 011.Hl-1 6blnO npenno:ii<:eHO HCnOIIb30-

BaTb ero B Ka'IOCTBe npoKnallO'IHbIX MaTep11anoa llllll MHorocnoAHoA.TennonaonllUHH, 

06nana11 ynbTpaToHKHMH BOIIOKHaMn, MHorocnoltHall H301IllUHll C npoKnanKaMH 113 

<t>nn HMOOT caMbli\ HH3KHlt KOa<p<pHUH0HT TennonpOBOllHOCTH npH naaneHHH B nao

llllllllOHHOM npOCTpaHCTBe 1.10-2 MM pT,CT, H aidwe. 

3aBHCIIM.OCTb K03<p(pHUH0HTOB TennonpOBOllHOCTH H301lllUHA OT naaneHnn B aao

llllllHOHHOM npocTpaHCTBe na11a B nnanaaoHe 1,10-5 - l• 10-1 MM PT,CT, llllll rpaHH11-

9 



0 -5 -2 
HOA xonO.llHOll TeMnepaTypbl 77,6 K; 1•10 ·- 1-10 MM pT;CT • .llnH rpSHl'l'IHOA xonoa-

0 -5 -5 -3 
HOA TeMnepazypbl 20,4 K H 1. 10 - 10 - l • 10 MM pT.CT. ans rpaHHqHOA xonoa-

HOA TeMnepaTypbl 4,2°K. 

3aBHCHMOCTb K03q>q>HUHeHTa TennonpOBO.llHOCTH H30nSIUHH OT aasneHHSI Ha H30nH

UHIO onpeaensnacb B aaana30He 6T 1 ao 1000 r/cM
2

• 6blnH HaAaeHbl TaKme 3asa

CHMOCTII 061,eMHoro seca, KOnHqecTBO 3KpaHOB B e,llHHHUe Tonuurna H30nHUHH H 

KO"a<!><!>HUHeHTll CJKaTHSI OT nasneHIISI Ha H30nHilHIO. 

TTpHBe.lleHHble B .llHCcepTaUHH 3aBHCHMOCTH KOaq>q>HuHeHTa Tenno_npOBO.llHOCTH 

pa3naqHblX H30nHUHll OT aasneHH.11 B H3onnuaoHHOM npocTpaHC-TBe H aasneHHH Ha n::10-

nHun10 HOCSIT O.llHHSKOBblA KaqeCTBeHHblA xapaKTep H OTnnqaIOTCSI TOnbKO sennqHHaMH 

KOaq>q>nuHeHTOB TennonpoBO.llHOCTH. 

Koaq>q>HUHf!HT· TennonpOBO.llHOCTH O.llHOA H3 nyqwux H30n!IUHA, COCTOSIIUeA H3 

CTeKno6yMarH CBP H anIOMHHHposaHHOA nascaHOBOlt nneHKII, npll aasneHHII B ll30ns-
-4 2 

UHO!{HOM npocTpaJICTBe 1•10 MM pT.CT. H yaenbHOM aasneHHII Ha H30nHUHIO 1 r/cM 
+0 2 -4 2 

paseH A =(1,1_0'1 ) 10 BTIM rpaa.- np11 C:lKSTHH ll30nSIUHH OT 1 .llO 1000 r/cM 
' -5 . 

npH aasnel!HH .B H30nHUHOHHOM npocTpSHCTBe 1 • 10 MM pT.CT. K03q>q>HuHeHT Tenno"." 

npoBO.llHOCTH ysennqnsaeTcH npn6nn311TenbHo B 6 pa3. 

Bnepsble yaanocb oueHHTb BKna.ll Tpex BH.llOB Tennonepeaaqn B o6mnl! Tenno

BOA IlOTOK qepe3 H30nSIUHIO, a HMeHHO: Tennonepeaaqn paanauneA, KOHTaKTaMH Hoc

T8TOqHblMH ra3aMn npn pa3nnqHoM aasneHnn B H3onsuaoHHOM npocTpaHcTBe a pa3-

nnqHoA yaenbHOA" Harpy3Ke Ha H30nHUHIO, .Llns oueHKH BKn8.ll8 KS)K.llOro ll3 Tpex 

BH.llOB Tennonepeaaq~ Ha pac. 3 npoBeAeHa ropn30HTanbHas nyHKTllp11as mrnas, opan

HSTa KOTopoA pasHa sennqaHe Koaq>q>nuneHTa Tennonepeaaqa aaHHoA a3onHunn, 3a-
-5 

MepeHHOA npa B3KyyMe 1•10 MM pT.CT. 6e3 Harpy3Kll Ha ll30nHUHIO (MllHHMSnbHblA 

Koaq>q>auaeHT TennonpoBo.tiliocTll A.,,., =0,6 • 10-4 
BT/M rpaa. ). Toraa o6mnA Tenn_o

Bol! noTOK qepe3 H30nHUHIO I HanpnMep, npn aasneHllH B H30nHUllOHHOM.npocTpaH~ 
. ·-3 - 2 -

CTBe 4·10 MM pT.CT. ll yJ1enbHOM aasnei!HH Ha H30nHUHIO 3 r/cM 6yaeT nponop-

unolianeH oTpe3Ky.a-r. TennosoA noTOK paaaauneA nponopuHoHaneH oTpe3KY a-6, 

TennosoA nOTOK qepe3 KOHTaKTbl - nponopunoHaneH _oTpe3KY 6-s, TennosoA noTOK oc

TaTOqHblMll ra3aMn 6yaeT onpeaenHTbCH oTpe3KOM s-r. Pa3aeneHae o6mero Tenno-

sor"o noToKa Ha COCTaBnSIIOIUHe SIBnHeTCSI opneHTHpOBOqHblM, TSK KSK B .ael!CTBHTenb

HOCTll Bee BH.llbI Tennonepe,aaqa B3aHMHO CBSl3aHbl. 

TToKS3aHo BnHHHlle npoKna,aoqHblX MaTepaanoB B MHOrocnOl!HbIX H30nHUHSIX HS 

Ben11qHHy K09q>q>HUlleHTa TennonpoBO.llHOCTH. HaHMeHbWIIM K09q>q>IIUHeHTOM Tenno-
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npoBO.llHOCTll npn·Hll3KOM .aasneHllH B ll30nHUllOHHOM npocTp8HCTBe 06nana10T H3ons-· 

-3 UHII C npoKna.aKol! 1{3 CT0Kno6yMilrH CBP. TTp11 BblCOKOM .aasneRHll 3. 10 MM pT.CT. 

nyqwaMH HBnHIOTCSI H30nHUIIII C npocTaBKaMll 113 MaTepuan'a ct>nn; 

Ha npaMepe Tpex TllnOB H30nHUIIH noK838HO, qTo MaTepaan 3Kpaaos (anIOMllHHe

BSSI q>onbra HnH anlOMHHHpoBaHHbII! nascaa) He3HaqaTenbHO snaseT Ha sen11qany Koaq 

qi11uaeHTa Tennonposo.aHocT~. Pacxom,aeHKH 3aaqeH111! Koaq>q>11uHeHTOB Tennonposo.a

HOCTH 1130nHUIIH C pa3HbIMII 9KpaHaMH II 0.llHIIM H TeM )K0 npocTaBoqHb!M M8Tep11a-

noM nemaT B npeaemix ToqHOCTH lf3MepeHal!. 

H3MepeHllSI K03cpcpHuHeHTOB TennonpoBO.llHOCTII H30nSIUHl! npa rpSHHqHbIX T0Mne

paTypax 293-77,6°K; 293-20,4°K a 293-4,2°K no3son11n11 Hal!TH BnHHHlle rpaH1111-

Hol1 xonO.llHOI! TeMnepaTypbl Ha sen11q11Hy K09q>q>llUlleHTa TennonpoBO.llHOCTll. 

Ha OCHOBSHllH nonyqeHHbIX 3KcnepaMeHT8nbHblX .aaHHblX MO)KHO c.aenaTb BbIBO.ll, 

qTo senHqaaa Tennonoro noToKa qepe3 MHorocnolllfy10 113onHna10 B npe.aenax_ TOqHoc

TII 113MepeHHl! He 38BIICIIT OT rpaHaqHoll xono.aHol! TeMnepaTypbl B llHTepsane TeMne-
0 . 

paTyp 77,6 - 4,2 K. 0TCIO.ll8 K09q>q>HUlleHT Tennonp1:>BO.llHOCTH MHorocnol!HoA R30ng-

Ullll .llnll rpaHllqHblX TeMnepaTyp 293 - TX MO:lKeT 6blTb Hall.aeHa, ecm1 113BeCTeH, 

HanpHMep, K03q>q>llUlleHT TennonpoBO.llHOCTII .llliH rpaH11qHbIX TeMnepazyp 293-77,6°K, 

4aCTb TpeTbll. TTp11MeHeH1rn MHorocnoAHbIX Tennoll30nHuHll B Kp11oreHHblX 

ycTpol!cTBax .ann H.llepHoA q>H3HKII 

B qacTH Ill , 1-4 rnasax aHccepTau1111 aaHbl on11caHHS1 MHWeHeA c MHorocnoa-

HOA Tennoa3onnunel1, pa3pa60TaHHbIX B Kp11oreHHOM OT.Ilene OHHH, a TaK:lKe senHq11-

Hbl TennonpHTOKOB K HHM, nonyqeHHb!e pacqeTHO II 9K-cnepHMeHTanbHO. OcHOBHbIMII 

napaMeTpaMII MHWeHH SIBnHIOTCll! KonnqeCTBO BO.llO_poaa Ha nyTH qacT11u; onpe.aense

MOe TOnIUllHOl! H3onnn1111 H CTeHOK MHWeH11, TennoIIpHTOK K MHWeHII ll ee reoMeTpHH. 

napaMeTpbl MHWeHII cywecTBeHHbIM o6p830M BnHHIOT Ha ee KOHCTpyKUHIO. 

. C TOqKII 3peHHll KOHCTPYKUl!ll BHyTpeHHero cocy.aa H BaKyyMHOl'O Ko:lKyxa co-
cyi:J.bl (M11WeH11) .anH Kp11oreHHb!X :lKH.llKOCTell c BaKyyMHoll 113onnu11el1 npeanaraeT-

CH pa3.aenHTb Ha 4 KaTerop1111: 1) :lKeCTKlle, y KOTOpb!X BHyTpeHHllll cocy.a H BaKy,yM -

Hblll KO:lKYX HBnHIOTCSI mecTKIIMII, T.e. He .aeq>opM11py10TCll npa OTKaqKe; 2) nony:lKec-r

KHe, y KOTOpb!X BHyTpeHHlll! cooy.ll :lKeCTKHl!, a Hapy)KHblll rH6K11l1, T.e. np11 OTKaq

Ke OH .aeqiopM11pyeTCll II on11paeTCll Ha H3onsu1110; 3) nonyMHl'KHe, y KOTOpb!X BHyT-

11 



0 -5 -2 
Holl XOIIOJlHOll TeMnepaTypbl 77,6 K; 1•10 ·-1.10 MM pT~CT. Jlllll rpaHl'l'lHOll xono.n-

0 -5 -5 -3 
HOA TeMnepazypbI 20,4 K 11 1.10 - 10 - l • 10 MM pT.CT. Jl/lll rpaHll'IHOll xono.n-

HOll TeMnepaTyphl 4,2°K. 

3aBHCllMOCTb K03q)qlllUlleHTa TennonpOBOJlHOCTll ll3011llllllll OT .naaneHllll Ha ll3011ll

lllll0 onpe.neiIBnac& B .n11ana30He OT 1 .no 1000 r/cM
2

• 6blllll Halt.neHbl TaKme 3l1Bll

CllMOCTII 061,eMHoro aeca, KOllll'leCTBO axpaHOB B e,nllHHUe TOlllnllHa 1130/llllIIIH II 

K0.3!p!pllUHeHTa CJKaTllll OT ]laaneHHll }18 H3011ll1IHIO. 

TTpllae.neHHble B .n11ccepT81Illll 3aa11c11MOCTII K03qlq>IIUHeHTa Tennonpoao,nHOCTll 

paanH'lllblX 1130/lllUlllt OT .naaneHllll B ll3011llllll0HHOM npocTpaHC.TBe II .naaneHHll Ha 11:30-

llllUHIO HOCS!T 0JlllHaKOBbllt KB'leCTBeHHbllt xapaxTep ll OTllll'IBIOTCll TOllbKO aenH'lllHaMH 

K03q>qJllUlleHTOB Tennonpoao.nHOCTH. 

Koacpq>llUllP.HT' TennonpOBO.llHOCTll OJlHOll 113 IIY'IWHX ll3011lllllllt, COCTOlllllell 113 

CTex1106yMar11 CBP H lllllOMHHHpoaaHKOll naacaHoaoA nneHKH, npll .naaneHHH B H3011ll-

-4 2 
UHO!{HOM npocTpaj!CTBe 1•10 MM ·pT.CT. II y.nenbKOM ,naaneHHll Ha H3011SIUHIO 1 r/cM 

+0 2 -4 2 
paeeH >. =( 1, 1_

0
• 
1 

) 10 aT/M rpa,n •. TTp11 cmaTHH 113011RuH11 oT 1 .no 1000 r/cM 

' -5 
np11 ,naaneHlllf .B 1130/ISIIIHOHHOM npocTpaHCTBe 1 · l O MM pT.CT. K03q>qJIIUlleHT Tenno.,-

npoao.nHOCTll yaenH'IHBBeTCll np11611113HTellbHO B 6 paa. 

Bnepa&1e y.nanoc& oueHHTb BK11a.n Tpex an.noa Tennonepe,naqH B 06w111t Tenno

aoll DOTOK qepe3 H3011llUHIO, a IIMeHHO: Tennonepe.naq11 pa.n11auHell, KOHTaKTSMH II oc

TSTO'IHblMII ra3aMH npH pa311ll'IHOM .naaneHIIH B 1130/lllUHOHHOM npocTpaHCTBe II pa3-

llll'1H01l. y.nen&Holl Harpy3xe Ha 11aonRuH10. ,llnll oueHKH axna.na xam,noro 113 Tpex 

BH.llOB Tennonepe,naq11 Ha puc. 3 npoaeaeHa rop11aoHTan&Hall nyHKTllpllBll n11H11ll, op.n11-

HaTa KOTopoll paaHa aenll'IIIHe K03q>q>HUlleHT8 Tennonepe,naq11 ,naHHOll ll3011llUIIII, 3a-

-5 
MepeHHOlt np11 _aaxyyMe l • 10 MM pT.CT. 6e3 Harpy3Kll Ha H3011lllllll0 (MllHHMallbHbllt 

xoacpcp111111eHT Tennonpo110LiliocT11 >. m.ai =0,6 • 10-4 
BTIM rpa.n.). Tor.na 06m11l1 Tenn_o

aoll IlOTOK qepe3 H3011lllllll0 1 11anp11Mep, npll .naaneHIIII B 1130/lllUII0HHOM npocTpaH.,-
. ·-3 2 . 

CTBe 4•10 MM pT.CT. H yJlellbHOM .naaneilHH Ha 1130lllllllll0 3 r/cM . 6yneT nponop-

111101ianeH 0Tpe3xy_a-r. Tennoaoll noToK pa.n11au11el1 nponop11110HaneH oTpeaxy a-6, 

Tennoaoll IlOTOK qepe3 K0HTaKTbl - nponopUII0HaneH _0Tpe3KY 6-a, Tennoao_ll Il0TOK oc

TaTO'IHblMH ra3aMH 6y.neT onpe,nenHTbCll 0Tpe3K0M a-r. Pa3,neneH11e o6wero Tenno-· 

Bor'o Il0T0Ka Ha C0CTaBnHJOWlle llBIIS!eTCll OplleHTllp0BO'IHblM, TaK KaK B .nellcTBHTen&

H0CTll ace BllJlbl Tennonepe.na'IH B3allMH0 CBll3aHbl. 

TTOK838HO BllllllHlle npoxna.no'IHblX MBTepHMOB B MH0rocnollHbIX ll3011llllllllX Ha. 

Be/lH'IHHy K03(p(pllUHeHTa TennonpOBO,llHOCTH. HaHMeHbWHM K03q>q>llUlleHTOM Tenno-
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npOBO,llHOCTH npn·HH3K0M .naaneHKK B ll30llllUHOHHOM npocTpaHCTBe 0611ana10T H3011SI

-3 UHH C npoK11a,llKOl1 113 CTeK1106yMar11 CBP. TTpll BblCOKOM .naaneHHH 3. 10 MM pT.CT. 

IIY'IWHMH llBlllllOTCll ll3011llUHH C llp0CT8BKaMH 113 MaTep11an'a ¢TTTT; 

Ha np11Mepe Tpex TllllOB ll30llllllllll noxa3aHo, 'ITO M8Tep11an axpaHOB ( lllllOMIIHHe-' 

B8H q>on&ra Kiili lllllOMHHHpoaaHHblll naacaH) He3Ha'IHTellbHO BIIHSieT Ha aenH'IIIHy KOacp

q>HUlleHTa Tennonpoao,nHocT~. Pacxom.nemrH 3Ha11eH11l1 Koacpq>111111eHTOB Tennonpoao.n

HOCTH 1130/lllllllll C pa3HbIMII axpaHaMK H O,llHHM H TeM :lKe npOCTllBO'IHblM MaTep11a-

IIOM nemaT B npeJ1emix TO'IHOCTH ll3Mepelmll. 

l13MepeHllll KOacp<pHUlleHTOB TennonpoBO,llHOCTH H3011llUHll npH rpaHH'IHhlX TeMne

paTypax 293-77,6°K; 293-20,4°K H 293-4,2°K ll03BOIIHIIH Hal!Tll BllllHHlle rpaHH'I

HOll xono.nHoll TeMnepaTyp&1 Ha Bellll'IHHy K03q>qlKUlleHTa TennonpoBO.llHOCTll. 

Ha OCHOBaHllll nony'leHHblX 3KCnepHMeHTllllbHblX .ll8HHblX MO)KHO c.nenaTb BblBO.ll, 

'ITO ae1111q11Ha Tennonoro noToxa qepe3 MHorocnol1Hy10 113011Siu1110 a npe,nenax TO'IH0c

Tll ll3MepeHHll He 3aBIICllT OT rpaHH'IHOll X0/10,llHOll TeMnepaTypbl B llHTepaane TeMne-
0 . 

paTyp 77 ,6 - 4,2 K. OTC10,na K03qlqll1Ulle}IT Tennonp9ao.nHOCTll MHOrocnollHoll ll3011SI-

UIIII .llllll rpaHll'IHblX TeMnepaTyp 293 - TX MomeT 6blTb Hall,neHa, ec1111 ll3BeCTeH, 

1rnnp11Mep, K03qlq>IIUlleHT Tennonpoao,nHOCTll .llnSI rpaHll'IHblX TeMnepaTyp 293- 77,6°K. 

4ac·Tb TpeT&ll. TTpHMe11eHHH MHOrocnoJ!HbIX Ten1101130IIHUHJ! B Kp11ore11111,1x 

YCTp0llCTBax JlllH llJlepHoll (pll3HKH 

6 'laCTll Ill ,. 1-4 rnaaax ,n11ccepTau1111 .na11bl on11ca1111g M11weHel1 c MHorocnoll-

HOJ! Ten110113011nu11eJ1, pa3pa60TaH11&1x B xp11oreHH0M OT,nene Ol1Hl1, a TaK:lKe ae11111111-

Hbl TennonpHTOKOB K HHM, nony'leHHbie pacqeTHO H aK-cnepHMeHTallbHO, OcHOBHbIMH 

napaMeTpaMH MHWeH11 HBlllllOTCH: KOllll'leCTBO B0,nopo.na Ha nyTII qacT11u,· onpe.nenHe

MOe TOIIWIIHOll H3011HUIIII II CTeHOK MIIWeH11, TennonpllTOK K MllWeHII II ee reoMeTpHll. 

napaMeTpbl MIIWeH11 cywecTBeHHbIM 06pa30M BIIHHJOT Ha ee K0HCTPYKUHJO. 

. C TO'IKll apeH11g KOHCTPYKUIIII BHyTpeHHero cocy.na ll BBKyyMHoro Komyxa co-

cy.n~1 (MKWeH11) . .llllll xp11oreHHblX )Kll,llKOCTell C BaKyyMHOll 1130/IHUlleJ! npe.nnaraeT

CH pa3,nenllTb Ha 4 KaTerop1111: 1) meCTKHe, y KOTOpb!X BHyTpeHHllll cocy.n II BaKY.YM -

Hblll xomyx HBlllllOTCll meCTKllMII, T;e. He . .necpopM11pylOTCH llpll OTKaqxe; 2) nonymeCT

Klle, y KOTOpblx BHyTpeHHllll coay,n :lKeCTKllll, a Hapy)KHblll r116K11l1, T.e. np11 OTKB'I-

Ke OH .necpopMHpyeTCll II on11paeTCH Ha 1130/IHUIIJO; 3) nonyMHl"Klle, y KOTOPblX BHYT-
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peHHHA cocyJl MHrKHA, BH8WHHA - :IK8CTKHA; 4) MHrKHe C0CY/lbl, y K0T0pblX CT8HKH. 

BHyTpeHHero cocyna n BaKyyMHoro K0JKyxa rn6Kne. 

Bo3MOJKHbl B8pll8HTbl CM8W8HHblX K0HCTpyK'l'HBHblX pewea11ii. 

80Jl0p0JlH8H MHW8Hb C nn0CKHMH CTeHKSMH 

YcnoBHH npoB8Jl8HHH q>H3H'l8CK0r0 aKcnepHM8HT8 Tpe6y10T, 'IT06bl MHW8Hb' HMe

na cpopMy npHMoyronbHoro napannenenmieJla, T.e. o6na)lana nnocKl'iMH cTeHKSMH H 

IIM€na MIIHIIMSnblloe K0nH'l8CTB0 M8T8pHana HS nyTH '18CTHU Byrne 4" • BHyTpeH

Hlll! C0CYJl. MHW8HII (cM. pHC. 4) C0CT0HT 11'.3 KSpKaca (1), HM8I01Uero q>OpMy na

pannenen11ne,lla, K KOTopoMy co Bcex cTopoH BSKyyMHo-nnoTH0 npHDSHHhl cTeHKH (2) 

11'.3 M8,llH0A q>onbrll. BaKyyMHblA K0:IKYX MHW8HH (3) HM88T TBKYIO :IK8 K0HCTPYKUHIO, 

KSK If BHyTpeHHIIA. cocyJl. Me-»<:Jly BHyTpeHHIIM C0CYJl0M H BSKyyMHblM K0:lKyxoM 

HSX0,lll!TCH MHorocnoAHSH 1130nHUIIH (4), C0CT0HWSH H3 CTexno6yMar11 -If anJOMHIIH

pOBSHHOA naBC8H0R0A nneHKII TOnlUIIH0A 12 MK. vf3on-S1UHH 60KOBblX CT8H0K C0CT0HT 

113 80, a T0pU0BblX 11'.3 40 3Kp8H0B, KS:lK,llblA 113 K0T0pblX p83,lleneH Jlpyr OT Jlpyra 

0JlH0A 

C:IK8Tl!H 

npoKnBJlK0A. Ton1UIIH8· H30nHUIIII 6oKOBOA CT8HKII B pa6oqeM C0CT0HHHH, T.e. 

ycnn11eM· 1000 r/cM
2

, paBHS 5,8 MM, T0pU0B0A - 2,9 MM. npii: 0TK8'1Ke_ 1130-

nHUII0HHoro npocTp8HCTB8 MIIW8HII r116KH8 BH8WHHH H BHyTpeHHHH CT8HKll Il0Jl 

heACTBlleM 8TMOcq>epHoro ,llSBneHIIH ,llecpopM11py10TCH II C:IKIIMBIOT H30nHUIIIO, 38KnJ0-

'18HHylO M8:lKJlY HIIMH. TaKHM o6pa30M, nony'l88TCH cocyJl, B K0TOp0M Harpy3KY OT 

,llBBneHIIH BHyTpll MHWeHH HecyT KSpKac II 1130nHUHH, 38Knl0'18HH8H M8:lKJlY JlBYMH 

r116KHMII CT8HK8MH. PacqeTbl Il0K838nH, 'IT0 o6mnft ,rennonpHT0K K MHW8HH paBeH 

9,0 BT. TennonpHTOK K MHW8HH 6bln onpeJleneH T8K)K8 aKcnepIIM8HT8JlbH0. OH pa

B8H 12,5 BT. M11weHb Bbl,ll8p)K!!B88T BHyTpeHee JlBBJI_eHHe 0,4 8TH. B 8B8pHAHblX 

pe:IKHMSX, npll .nopqe B8KYYM8 830T0M, MSKCHMSnbHoe ,llSBneHHe B MHW8HH Jl0CTH

raeT 0,18 8TH, np11 nopqe BSKyyMa B0Jl0P0ll0M - 0,2 8TH. MaKCHM8JlbHbl8 Tenno

Bbl8 H8I'Pf3KH npH nopqe BaKyyMa 830T0M 4200 BTIM
2

, B0Jl0p0Jl0M - 5150 BT/M
2

• 

Llbl08p 100-c,SHTHMeTp0B0A :lKH,llKOBOJl0P0JlH0A 

ny3blpbK0B0A KSMepbl 

OJlHHM 11'.3 B03MO:lKHblX B8pH8HT0B TennoH3011HUIIH ny3blpbK0BblX K8Mep HB11H8TCH 

,llbl08pH8H CHCT8M8 TennOH30llHUHH. npH Jlbl08pHOl! CHCT8Me ·TennOH30lIHUHH (cM. 

pnc. 5) KSMepa (2) IlO,llBeweHa Ha THrax {6) K KpblWKe JlblOSpa (8) 11 HSXOJll!TCH 

BHyTpH Hero. Tennon3onHUHOHHOe npocTpaHCTBO ,llblOSpa ·M0:l!CeT 6b!Tb 3anonHeHo 
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mo6oA H30nHUHeA. OcHOBHblMH npe11My1UeCTB8MH Jlbl08pHOA CHCT8Mbl HBnHIOTCH: 

3H8'1HTenbHOe CHH:lK8HHe Tpe60B8HHA K repMeT!l'IH0CTH Kopnyca KSMepbl II Bcex 

ee coeJlHHeHHA, IlOBblW8HHe 6e30Il8CHOCTH pa60Tbl II Jlp. 3TH npe11MylllE!CTB8 ynpo

lUSIOT KOHCTpyKUIIIO, yBenH'IIIBSIOT H8Jl8)KH0CTb H 06ner'18IOT 3KcnnyaT8UHIO K8M8pbl. 

Llb!Oap 100-caHTHMeTpOBOA :lKHJlKOBOJlOPOllHOA ny3blpbKOBOA KSMepbl (cM.pnc.5) 

IIM88T B C8'18HIIH Bb!THHYTYIO BOCbMHrpaHHylO q>opMy, BilllCblB88MYIO B npHMoyronbHHK 

co CTOpOHSMII 1580 x 840 MM. Bb1COT8 JlblOSpa 1903 MM. nonHbIA o6'beM Jlb!Oapa 

1530 n. BHeWHHH o6ono'IK8 JlblOSpa - KO)KYX 113rOTOBneH 11'.3 Hep)K8B8I01UeA CT8llll 

T0nlUIIHOA 32 MM 11 44 MM. BHyTpeHHHH o6onO'IK8 - o6e'18AKa ( 3) Bb!IlOnHella 

TaK:lKe 113 uep)Ka5e10meA cTanH H 11MeeT TOnlUHHY 1,5 MM. npocTpSHCTBo MeJKllY 

KO:IKYXOM II o6eqaAKOlt 38IlOnHeHo MHOrocnoAHoA ll30n511lll8A . (4)' TOnl!lllHS KOTopol! 

B CB060JlHOM COCTOHHIIII 40 MM. TennOll30nHUIIH 0JlHOBpeMeHHO cny:IKIIT npocTa

BO'IHblM onopHb!M M8Tep11anoM, Ha K0TOpbll! nO)KlfTCH rH6KSH T0HKOCT8HH8H o6e'laA

K8, KOr,lla ,llaBneHHe BHyTpll •JlblOSpa npeBblW_aeT Jl8BJ1EiH11e B H30JIHUHOHHOM npo-

CTpSHCTBe. 8 naHHOI!: KO,HCTpyKUHII JlblOSpa HecyJ:UHM HBnHeTCH KO:l!Cyx. _Llb10ap 

JlJIH 100-caHTl!MeTpOBOI!: :lKHJlKOBOJlOPOJlHOA ny3blpbKOBOA K8M8pbl OTHOCIITCH K Ka

Terop1111 nonyMHrKHX cocyJloB. 

LlnH H30nHUHH Jlb!Oapa 100-caHTHMeTpOBOA KaMepbl 6bm~ Bb16paHa MHorocnol!

HaH H30nHURH, C0CTOHIUSH H3 MSTepllana <Pnn - 15-1,5. TOJIIUHIIOA 500 MK II an10-

MIIHH8BOA cponbrll TOnlUIIHOA 30 MK. BepxHHH 'ISCTb o6eqaAKII 1130JI11pOB8Ha TOnbKO 

M8T8p11anoM <Pnn 6e3 3Kp8HOB. Tonm11Ha H30JIHUIIH Hll:lKHeA '18CTII o6eqal!:KH 

B pa60'l8M COCTOHHIIII 25 MM. vf3onHUIIH Jl}IIIIUS o6eqaJ!KH IIMeeT TOnlUHHy 15 MM. 

np11 onpe,lleneHl!II Tennonp!!T0Ka np!!HIIMSJIII, 'IT0 BOJlOp0Jl 3an11T npHMO B Jlb!Oap. 

Tennonp!!TOKII K ,llblOSpy, nony'leHHble p8C'l!'lTHO 11 3KCnepHM8HT8nbHO, np11B8Jl8Hbl 

B Ta6n. 2. 
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Ta6nnua 2 

TennonpnTOKH K .llbl08py, nony,10HHbl8 pacq(lTHO H aKcnepHM8HT8nbHO 

-~---------:...---------------------~-------------~------~-------

__ 11!'9_""' ____ _ 

'-----~----
x/ 

6ea aKpaHa 

xi 
C aKpaHOM 

, _________ _ 

p a C q e T H bl a, BT. 
8KcnepH

M8HTanb

Hbil!:, BT. 

--qepea ____ j ______ _ 
ll30nHUlllO Ilo o6e-, 

---r------K . qal!:Ke 
cTea-
xaM K !tHIIIUY i 

-~~:::1.-;::~-1:-~:~r->:~~=~.-
60M ! unel!: q 

raaa I 

::~~=:1:~~-tr-~~:[-~~=:[:~:~[:~~~: 21,4 

2I,4 
I j I 
' i j ! 

14,I 29,4 / 0 · 0 ! 69,9 
I l J· 

66,0 

--------------------~----------~-------------
nPHMEqAHHE: 8KcnepnMeHTanbHoe onpeaeneHne TennonpnToKa K .llbIOapy npo

H3BO.llllnocb .llBS)K.llbI: B nepBOM cnyqae .llb!Oap 6bln 38Kpb!T CBepxy Kpb!WKOl!:, HMe-

10wea KOMH8THYIO TeMnepaTypy, BO-BTOpOM - B Henocpe.llCTB8HHOl1 6nH30CTH OT 
• I 0 
lKll!lKOro BO.ll0p0.ll8 HSXO.llllnCSI aKpaH, T8MITepaTypa KOTOporo 6bin8 OKono 50 K. 

B nnccepTaunn .llSHbl onncaane n nonHblll TennoBol!: pacq(lT aoaopO.llHoA Ko

H11qecKoll MHW8HH ·c naacaHOBbIMH OKH8\fH H B0.llOpO.llHOA 150-caHTHMeTpOBOll 

MHWea11. 

• OcaoBHbie peaynbT8Tbl H Bb!BO.!lbl 

1. C03.!l8H ITp116op II paapa6oTaHa MeTO.!lHKa .!lnH H3MepeHIISI KoacpcpuuueHTOB TeITno

ITpOBO.!lHOCTII ITnOCKIIX o6paauoa MHOrocnoAHb!X uaonnuua c .llBOAHb!M KOHTponeM 

TeITnoaoro ITOTOKa: ITO KOnll'ieCTBY IICITapuawellCS! )Kll.!lKOCTH II ITO MOWHOCTII Harpe

BaTenll. 

np116op IT03BOnl!eT U3M8pS!Tb KoacpcpuuueHTbI TennonpoBO.!lHOCTU ll30nl!UUl1 
. -5 

B aaBIICIIMOCTII OT .!laaneHIISI B 1130nl!UIIOHHOM npOCTpaHCTBe B .llHanaaoHe 1.10 

14 

-1 
1.10 MM pT.CT. II OT yaenbHoro .!laBneHIISI Ha 11aonnu1110 B a11anaa0He 

ITPII rpaHH'iHblX TeMITepaTypax OT 293 .!lO 77,6°K; 20,4 n 4,2°K. 

2 
1-lOOOr/cM 

.!laollHOl!: KOHTpOnb Tennoaoro ITOTOK8 .!laeT B03MO)KHOCTb TO'iHeA OITpeaenHTb 

Ben H'IIIHY KOacpcp11u11eHTOB TennoITpOBO.llHOCTH II oueHIITb OWll6Ky H3MepeH11ll. 

2. To'iHOCTb 113MepeHHSI K03cpqJHU118HTOB TennonpOBO.llHOCTH MHOrocnoAHb!X 11aonnunl1 

no paapa6oTaHHOll: MeTO.llllKe ll3-:40%. BepXHllll ITpe.!len OW116Kn OTHOCEITCSI K H811-

6onee acpcpeKTIIBHbIM TennouaonnUIISIM. OCHOBHb!8 OWH6Kn np11 113MepeHHH Koacpq>HUH'"'. 

eHTOB TennonpOBO.!lHOCTII Bl,13BaHbl KpaeBb!M acpcpeKTOM. 

3. noKaaaHo, 'ITO B03MO)KHa oueHKa TO'IHOCTH H3MepeHHll: KOaqJqJHUHeHTOB Tennonpo

BO.llHOCTH H npH O.!lHHapHOM KOHTpone Tennoaoro UOTOKa np11 nooqepenaoM HCDOnb-

30BaHHH xonO.llHOro H Tennoro 3KpaHOB, aauu1wa10WHX TOpeu 1130nHUHH. 

4. noKaaaao, 'ITO T_O'iHOCTb 113MepeHllll: KOSqJqJHUHeHTOB TennonpOBO.llHOCTH Ha np11:-

6ope C UHnHH.!lPl!'ieCKHMII o6paauaMI{ np11MepHo B 2 paaa Bb!We, qeM Ha llpH6ope C 

nnocKHMII o6paanaMH, O.llHaKo Hcnonb3oBaHne ITp116opa c nnocKHMII 06paauaM11 ae

o6xo.!lHMO .!lnH HayqeHIISI BnllHHIISI Ha Koacpcp11u11eHT TennonpOBO.!lHOCTII C)KHMaIOwe

ro ycHnllH Ha 11aonnu1110. 

5. Hall:.!leHa T80peTH'ieCKaSI H 8KCnep11MeHTanbHaS1 aaBHCIIMOCTb aenll'illHbl qJOHOBOro 

(no6o'iHOro) TennonpllTOKa K OCHOBHOMY 6aqKy OT aaaneHHSI B 113011l!UIIOHHOM npo-

-5 -1 
CTpaHCTBe a .!lllanaaoHe OT 1.1p .llO 1.10 MM pT.CT. npll pa3HH'iHbIX TeMnepa-

Typax (77,6; 20,4 H 4,2°K). BenH'iHHa cpoaoaoro acpcpeKTa .llnH Bcex ycnoa11ll: pa-

6oTbI npn6opa - ae 6onee 10% op aenH'IHHhI TeITnoBoro noToKa qepea Haonl!UHIO. 

6. Hal!:.!leHo, 'ITO Tennonpi!TOK CBe'i8HlleM no ropnOBIIHe He3Ha'iHTeneH II npn oueH

Ke. qJOHOBOro acpcpeKTa HM MO)KHO ITpeHe6peti:b, J.1arn6 ropnOBl!Hbl OCHOBHOI'O 6aqKa 

.llllSI yMeHbWeHHll TennonpHTOKa CBe'ieHneM, npHM8HSleMbll!: B panee OllHCaHHb!X pa-

6oTax, He Hy)KeH, OH TOnbKO YCIIO)KHS!eT KOHCTPYKUHIO npn6opa. 

7. Bb!HCH8HO Bnl!SIHHe KOHUeHTpau11H KHCnopo.!la B )KH.!lKOM aaoTe Ha cpoHOBbllt 

acpcpeKT, YBenn'ieHHe KOHU8HTpauHII KHCHOpO.lla C O .!lO 0,5% yaeHll'il!BaeT q:JOHOBblll 

aqiqieKT B 2 paaa .• 

s. HaaaeHo, 'ITO ow116KH, B03HHKa10wne np11 1!3MepeHIIII Tennoaoro ITOTOK8 ITO 

KOllll'i8CTBY ncnapnawell:CSI )Kil.!lKOCTII, aaBHCSIT OT po.Ila )Kll.!lKOCTII II Kone6nIOTCll 

B .!lllanaaoHe 3-5%. OcHOBHblMII IICTO'IHIIKaMH ow1160K SIBIISIIOTCSI OWll6KII np11 ll3Me

peHHH o6'beMa Hcnap11awell:Cll )Kll.!lKOCTH, OWH6KII OT KOne6aHHSI aaaneHHSI Ha.!l KII

Ill!IU8ll: lKH!lKOCTblO ' OWll6KII 11a-aa opTonapaK0HBepcnH B0/lOpona. 
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9. npo1rnse.neHbl H3MepeHHll Koscpcp11u11eHTOB TennonpoBo.nHocTl'I o6pa3IIOB M,1Iorocnoli

Holt 1130nllIIIIII C 3Kp8HSMII 113 cponbrH II · amoMJilllipOBaHHoro naBcaHa II npoKna.QKSMII 

n3 cTeKno6yMar11 CEP, cTeKnoxoncTa 3BTvf n Z.:::aTepnana <tJnrI. ny,1welt 0Ka3a

nacb n3om1unS1,_ cocTOHlllftll H3_ cTeKno6yMar11 11 MeTann11311posaaaoro nascaHa. 0Ha 
-4 

HM08T np11 .naBneHHll B ll3.0nllUHOHHOM npOCTpaHCTBe 1.10 MM pT.CT., y.nenbHOM 
2 0 

.naBneHHII 1 r/cM II rpaHH'IHblX T8MnepaTypax 293 - 77,6 K K03q:>cpHII118HT Tenno-

npOBO.UHOCTH, paBHbilt 

+0 2 -4 
A= 1,1_0:

1 
10 BTIM rpa.n. 

Eea Harpy3KH K03cpcp11u11eHT TennonpOBO.UHOCTII 3TOll 1130nllIIHII paseH 

. +0 2 -4 
>. = 0,6 -o: l 10 BTIM rpa.n. 

10 • .Unll H0KOTOpb!X o6pa3UOB MHOrocnollHoll H30nl1Ullll Hall.neHbl 38B11CHMOCTII 

06'b8MHOrO seca, KOnll'!8CTB8 3Kp8HOB II K03cpq:>IIIIll0HT8 C)KSTIISI OT .nasneHHll Ha 
2 

· 113onS1u1110 B npe.nenax 1-1000 r/cM • 

11. npe.nno)KeHo. 11cnon~osaTb B Kati:eCTBe npoKna.noti:Horo MSTep11ana .nnH MHo

rocnollHoll H30nSIUIIH cp11nbTp n_bln8BOll TTeTpllHOBS MapKH <tJnn. TTpeHMyti.teCTBOM 

1130nSIUIIII C <tJnn llBn!leTCll .MeHbWHll K03cpq:>l'IUll0HT TennonpoBO.IIHOCTII no cpaaHe-
-2 

HHIO C .npyrHMH H30nllUHllMII np11 .nasneHHII Bb!W8 1.10 MM pT.cT. 

12. l-13MepeHHll K03¢cp11u11eHTOB Tennonposo.nHOCTII MHOrocnoltHblX 1130nl1Ulllt C 3Kpaaa

MII 113 anIOMIIHHpOBaHHOro nascaHa II anIOMHHH8BOli qiom,r11 noKa3an11, '!TO M8Tep11a11 

sKpaHoB He·sn11lleT Ha senH'IHHy Koscpcp11uHeHTOB TennonP.0Bo.nHocT11 B npe.nenax 

OWH6KH 113MepeHHlt, 

13. 3KcnepHM0HT8nbHo noKS38HO, '!TO Tennoso~ noTOK qepe3 MHOrocnoltHyIO 1130nllUIIIO 

npaKTll'18CKII He 38BHCIIT OT rpaHH'IHOlt xono.nHoll TeMnepaTypbl B .QH8Il830H8 

77,6 - 4,2°K. 

14. OueHeH BKna.n Ka)K,noro 113 Tpex BIi.nos Tennorrepe.nati:11 B MHorocnoltHolt 1130-

n!IUHH: pa.nuauuell, KOHTSKTSMII 11 0CT8TO'!Hb1MII I'838MH. 

15. nony'l0HHb10 3KCnepHM0HTanbHbi0 aaHHbi8 6blnll HCilOnb30B8Hbl rrpH C03L\SHIIII 

KpHoreHHblX ycTpOltCTB anll SIL\8pHoll {pH3HKII, 8 'ISCTHOCTH: 

a) C03L\8Ha rrnoCKSll TOHKOCT8HH8ll )Kl!LlKOBOLIOpOLIH8ll MIIW8Hb, y KOTOpoll 

BHyTpeHHHlt cocy LI II BSKYYMHJ,Ill KO)KYX caenaHbl 113 M0.[{HOll cponbI'II TOnlllHHOlt 

16 

50 MK. MelK.IIY CTeHKaMH MIIW8HII HSXO.IIIITCSI MHorocnollaasi 1130nllIIllll, ClK8Tfll 

aTMOC<!>epHbIM .uaBneH11eM. 

6) Co3,naaa )KIIL\KOBOLIOPO.UHSSI MIIW8Hb C OKHaMII · 113 nascaHOBOll · nneHKII 

( TOnlllHHOll 100 MK)' KOTOpSSI OTL18nS1eT )KllllKllll BOllOpo.n OT llllcpq>Y31'lOHHOro B4KY-

yMa. 

a) Co3ll8H llbl08p ~MKOCTblO OKOnO 1000 nHTpOB .z:r.nll 100-caHTIIMeTpOB~ll )!KIil:{ 

BO.nopo.aaoll ny3blpbKOB0ll K8M8pbl BOCbMIII'pSHHOll cpopMbl C r116Koll BHyTpeHHell'. 

CT0HKOll, OII11pa10meil:cll qepe3 II30nll!llll0 Hft )K8CTK11ll BH8WHIIA. KO:IKyX. 

16. tlauable . pac'!~Ta no Ten.nonpe:ToKaM K MnweHH e: K llb10apy coanane: c aaw11Mi 

siccnepHM0HTanbHblMII ll8HHblMII B npe.aenax ow1160K II3MepeHe:ll. 

17, 3Kcnep11MeHTanbHo aal!.ueao, '!TO Tennosble Harpy3KII B cocy.aax c. MHorocnbll

Holl H30nll!l118ll np:ri nop'le ,e:aon~llHOHHOro BaKyyMa El30TOM 4200 BTIM
2

' npll nop'.'18 . ' 

. 2 
BOJlOpO.llOM - . 5150 BTIM • 

no TeMe ae:ccepTaue:11 

ony6n11KoBAHbl cnellyIOlllll8 pa60Tbl: 

1. A.C.BoBeHKO, n.E.f"onosaHOB, 6.A.KynaKOB, A.n.n10611MOB, lO.A.MaTyneHK01 

H.A.Cas11a, E.B.CMllpHoB. nonaoe ceqeane B3aHMO.IIeltcTBll* rr -Me30HOB q 

npOTOHSMII np11 Bb!COKIIX sHeprlillX, ')K3T¢, ,.1b Bbin. 3 ( 1962). 

2. N. J. Balandikov, V. A. Belushkln, L.B. Golovanov, E. J. Dyachkov, A, G, Zeldovich and Yu. K. 
Pllipenko. Some cryogenic developments at the Joint Institute for Nuclear Studies. 'tiryogenics ", 

June; 1966. 

3. n.E.f"onoBaHoi,. Tenno<plI311'!eCK118 CBOllCTBS HeKOTOpblX MHorocnoAHblX 1130-

nSIUllll rrpH Kp11oreHHbIX TeMnepaTypax. npenp11HT OHfll-1, P8-3237, .Uy6Ha, 1 ~67, 

4. n.E.f"onosaHOB, Oco6eHHOCTII 113M0p8Hllll K03(p(p11UH8HTOB TennonpoBOllHOCTII 

MHorocnollHbIX 113onS11IHll, TTpenp11HT Ovffll-1, P8-3236, .Uy6Ha, 1967. 

TTonyqeHbl 8BT0pCKll8 CBllll8T8nbCTB8: 

1. n.E.f"onosaHOB, ABTOpCK00 CBHll8T8nbCTBO N.! 162688. 

Cnoco6bl orrpeaeneH!lll K03!pq:>IIUH8HTOB Tem:torrpOBO.IIIIOCTII 1130nllUIIOHHblX MSTepE 

anos npH paan11'!Hb!X MexaHH'l8CKIIX HarpyaKax II ycTpollcTBO nmr ero ocymec-r-
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BneHlrn. 'EIOnneTellb Hao6peTeHHll l'I TOBBpHblX 3H8KOB', N.! 10, 1964. 

2. n.E.ronoBBHOB. ABTopcxoe CBl'IJJ;eTenbCTBO .Ng t 79996. CTa6HnH38TOp J:IBBneHHll. 

'EIOnneTeHb Hao6peTeHHll H TOBapHb!X aHaxoa', N.! 6, 1966. 

C,a;enaHbl coo_6meHHll Ha C118J:IVJOmHx KQ!!.918P.8HUHll2> H COBem!IHHsrx: 

1. VIII BcecoIOaHoe COB8 llllHH8 ··no qJH3HK8 H T8XHHKe Hl'l3KHX TeMnepaTyp, KHeB, 

1961. 

2. X . BcecoJOaHoe COB8 llllHHe f!.O. qJH3HKe. H T8XHHKe HH3KHX TeMnepaTyp. M OCKBa, 

1963. 

3. · 3 - rd International conference of the physics and techniques of low ter temperatures. Praque, 1963. 

4. V Intemationalen conferen,: der sozlellstichen lander uber Physlk und Technik der tlefen Temper. 

Dresden, 1965 . 

PyKOUHCb IlOCTynHna B H3J:18T8nbCKHll OT,a;en 

24 aBryc.Ta 1967 ro,a;a, 

18 

,-· 
1. 

PHC, 1. 

2. 

3 

4 

5 

6 

7 

.. S ll IIU 8 

CxeMa nnocxoro nptt6opa ,a;nsr onpe,a;eneHHll xoacpcpHuHeHTa TennonpoBoAHocTH 

H30JillUHOHHb!X M8T8pHBJIOB npa paanHqHb!X M8XBHH'I8CKHX Harpyaxax C J:IBOJ!

Hb!M KOHTponeM T8UJIOBOro UOTOKB: 1 - BBKYYMHblll K02Kyx; 2 - OCHOBHOJ! 

6aqox;. 3 - oxpaHHbIJ! 6aqox; 4 - axpaHHpyIOmHll 6a•rnx; 5 - Hccne,a;yeMasr 

H30JlllUHll; 6 - OCHOBHOJ! HarpeBBTenb; 7 - oxpaHHb!l! HarpeBBT8Jib; 8 - cac
TeMa UOJ:1:lKHMa. 
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Puc. 2. I • PaanH'IHbie aapHaHT.i.r aaIUHTbI Topua o6paaua 1Isom1u1m OT Tennoo6MeHa: 
a - axpaa npH TeMnepaType 293°K; 6 - axpaH rrpK TeMnepaType 77,6°K; 
B - MHorocnoltHall H30_IlllUKll c cp11xcii:poBaHHb!Mff TeMnepaTypaM11 Bepxa 11 
Hff3a; I" -Topeu He 3SlllffIU8H. 

n. PacnpeJleneHe:e TeMnepaTyp B o6paaue e:aonllUHK ( 1) H aame:ma10me:lt 
Topeu llOBepxHOCTH (2) no BbICOTe. nyHKTHPOM (3) JlSHO pacnpe,lleneHHe 
TeMnepaTyp B o6~aaue npe: oTCyTCTBHH xpaeBoro acpcpexTa. 
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PKc. 3. 3aBHCHMOCTb KoacpcpHuHeliTa TellnonpOBOJlHOCTlt H30nllUllH A I COCTOlllllell 
H3 CTeKno6yMarH CEP TOilIUHHOlt 50 MK H anIOMHHKp0B8HHOII: naacaHOBOII: 
nneHKH TOilIUHHOlt 12 MK OT y JlenbHOl'O JlBBneHHll p Ha H30J1llUHIO ( rpaHH'I
Hble TeM11epaTypbI 293 H 77,6°K, OCTBTO'IHblll raa - a~T) npH JlBBE;fHHH 
B H30J1llU~OHHOM npoTpB!j.c;TBe P, .MM _pT.CT: 0 - 1 10 ; • - 1 .10 ; 

-3 -2 A -2 ♦ -1 1::,. - 4.10 ; A - 1.10 ; 'I - 4.10 ; - 1.10 • 
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PHc, 4. CxeMa Bonoponaoll MHUI9HH C nnoCKHMH CT9HKaMR; 1 - KapKac BHyTpeHHero 
cocy na ( MenHaH q>Onbra); 3 - BaKyyMHbill KO)KYXi 4 - MHOrocnol!HaH T9IlnO
H30nHURH; 5 - C9TKa; 6 - ancop6eHT; 7 - KapKac BH911IHHll; 8 - BeHTHnb; 
9 - naMna BaKyyMMeTpnqecxaH; 10 - ,ropnoBRHa. 
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1580 

PRC, 5, CxeMa ,!lbIOapa 100-caHTRMeTpOBOll )KR,!lKOBO,OOponaoll nyabipbKOBOll ItaMe 
I - ancop6eaT; 2 - KaMepa; 3 - o6eqal!Ka; 4 - MHorocnollHaH H30JIH1ti!si; 
5 - aapy)KHbill Ko)Kyx; 6 - THra; 7 - peaRHOBasi neaTa; 8 - KpbIUIKa; ' 
9 - npR:lKftMHbl8 q>naHitbl, 
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Pac. 4. CxeMa B0.ll0p0,llH0l! MHI119HH C rrnoCKHMH CT8HKaM11: 1 - KapKac BHYTP9HH9I'0 
cocy.na (Me.nHag cponbra); 3 - BaKyyMHb!ll K0)KYXi 4 - MH0I'0Cnol!HaR Terrno
H30nsru11sr; 5 - C9TKa; 6 - a.ncop6eHT

0

; 7 - KapKac BH9llIHHll; 8 - BeHTHnb; 
9 - naMna BaKyyMM9Tpli''I9CKasr; 10 - ,ropn0Bl!Ha. 
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CxeMa .llbIOapa 100-caHTHMeTpOBOll )Kll.llKOB0.ll0P0.llH0l! rryablpbKOB0ll itaMepbl 
1 - a.ncop6eHT; 2 - KaMepa; 3 - o6e'lal!Ka; 4 - MH0rocnol!Hag aaonsruirn; 
5 - Hapy)KHbIA K0)Kyx; 6 - -rsrra; 7 - pea11H0Bag neHTSj 8 - Kpb!I11Ka; -

9 - IIpH)KIIMHble cpnaHubl. 
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