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MeTOAHKa pacqeTa nonyCTllMOfi CKOpOCTll oxna)KneHllH CTeKon­

unnJOMllHaTopoB KPllOI'eHHOfi KaMepbl 

TTpaBeneHa MeTOAHKa H nonyqeHhl qiopMYnbI nnH pacqeTOB nonyCTllMOH ' 

CKOpOCTll oxna)KAeHHH CTeKon-llnn10Ml1H81'0pOB KpHOI'eHHblX KaMep npa KB83ll­

CTauuoHapHOM pe)KHMe. B pacqeTax yqHTb!Ba!OTCH TeMnepaTypHbie rpanaeHTbl 

Ha IlOBepXHOCTH annJOMllHaTopa. 

Coo6meHHe Otn.e,llHHeHHOro HHCTHTyTa JIAepHblX HCCJieAOBBHHit 

.l(y6Ha, 1974 

TeMnepamypni,ie nanpJ1xenuJ1 npu ox11axoenuu 
/nazpeeanuu/ c111eK11a- Ul11110MUHamopa 

,lJ;JIHTenLHOCTL nponecca oxna~eHHJI KpaoreHHLIX ny-
3LIPLKOBLIX KaMep, HMelOIUHX CTeKna-HnnJOMHHaTOpLI 3Ha­
'IHTenLHOB TOilIUHHLI, onpenenJICTCJI rnaBHLIM o6pa30M no­
nyCTHMLIMH TeMnepa TypHLIMH HanpR:>KCHHJIMH B HnnJOMHHa­
Topax. 

IlpH HepaBHOMepHOM oxna~eHHH /~arpeBaHHB/ JlCTanH, 
Korna OTJlenLHLie BOilOKHa MaTepaana IlHWCHLI B03MO)KHOCTH 
H3MeHJITL CBOH pa3MepLI B COOTBeTCTBHH C 3aKOHOM Ten­
noaoii ne4>opManea, _Bo3HHKaroT TennoBLie Hanps)KeHHJI. Kax 
npaaano, 6onee·rops11ae y11acTKH neTana nonaepraroTCJI Ha-

" npJ1:1KeHHJ1M c:1KaTHJ1, a 6onee xonOJlHLie - HanpuKeHHJIM pac-
T Jl:IKeHHJI. 

,D;ns oneHKH TennoBLIX HanpJ1:1KeHHii B HnnJOMHHaTope 
xopnyca KaMepLI npH ero oxna~eHHH /HarpeaaHHH/ pac­
CMOTpHM npenaapHTenLHO HeCKOilLKO cxeM TeMnepaTypHLIX 
noneii B :IKeCTKOii DPJIMOyronLHOii nnacTHHe TOnIUHHOB 8 
/puc. 1/ H onpenenHM a Heii TennoaLie HanpJI)KeHHJI. liyneM 
paCCMaTpHBaTL CHMMeTpH'IHOe oxna~eHHC nnaCTHHLI C JlBYX 
noaepxHocTeii. 

CxeMa 1 / P21,C· 1 li/. TeMnepaTypa Ha noaepXHOCTJIX 
nnacTHHLI ( z = ± 2 ) paBHa T n, TeMnepa Typa B neHTpanL­
HOM nnoCKOM ce11eHHH ( z=O)- Tl(, H3MeHeHHe TeMnepaTypLI 
OT noaepXHOCTeii nnaCTHHLI ( z = ± ~ ) K ee neHTpanLHOMY 
ce11eHHIO ( z=O) HOCHT JIHHeiiHLiii xapaKTep. TeMnepaTypa BO 

ecex IlJIOCKHX ce11eHHJIX DOCTOJIHHa, T .e. a T = 0 
ay 

aT 
H --=0, ax 
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Puc. 1. TeMnepa11ypm,1e Hanp11J1CeHu11 a· a nAOcKoii n11ac11uHe 
110A1JIUHoii o npu paa11u11Hb1x cxeMax IE u Bl pacnpeoe11eHu11 
11eMnepa11yp1,1 T" 6 ce'leHUJIX z nAOC1IUHbl. 

HpH ycnoBHH coxpaHeHHH nnacTHHoii: nnocKoii: <li<>PMhl ace 
cnoH B ceqeHHJIX, nepneH.[(HKynHpHblX OCH z , B CHny coa­
MeCTHOCTH' .ne<tiopManH11; ·.nonmHi.I HMeTL 0.[(HHaK0Bble pa3-

T +T 
Mepbl, paBHble pa3MepaM cnoa c TeMn_epaTypoii: Tep= ll

2 
IT. 

CnoH, HMelOil(He Tei,mepaTypy Bhlwe Tep, C)KaThl, a cnou, 
TeMnepaTypa KOT0pldX HH)Ke Tep' paCTHHYTld. 
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OTHOCHTem.Hoe y,nnHHeHHe i<paiiHHX, HaH6onee xono,[(HblX 
cnoea ( z = + .Q.. ),6y,neT 

- 2 

f ITOB = a ( T _ T ) Tn - T ep IT = a _....,_ IT 
2 

/1/ 

r,ne a - _Ko3cM>HI~HeHT nHHeiiHoro pacwHpeHHH nnacTHHbl. 
OTHOCHTenLHoe yKopoqeHHe HaH6onee ropaqero cnoa 

( z=O) 6y,neT 

( ll = ~ ( Tep - T Q) = a TIT - TU 
2 

/2/ 

IlpH .[(BYXOCHOM Hanpg)KeHHOM COCTOJIHHH 3aBHCHMOCTb 
HanpH)KeHHH OT .ne<!iopMaUHH HMeeT BH,[(: 

a ay 
no OCH X ( 

X /3/ 
X =-y - /l E , 

nc. OCH =~ 
ax 

/4/ y ( -µ--. 
y E E 

r,ne a H a - C00TBeTCTBeHHO HanpH)KeHHJI B nnacTHHe no 
X y 

OCH X H y , E - M0,nynL HOpManLHOH ynpyroCTH MaTepHana 
nnacTHHhl, µ - I(o34><llHnHeHT IlyaccoHa. 

IlpH CHMMeTpHqHOM paCTJl)KeHHH-C)KaTHH /KaK B pac­
CMaTpHBaeM0M cnyqae/ 

ax =ay =a, ( =( = (. 
X y 

Cne,noaa TenLH0, 

1 
a= E( ~- /5/ 

IIo,ncTaBnHH B 3T0 Bldpa)KeHHe aenHqHHbl f H3 ypaBHe -
HHH /1/, /2/, nonyqaeM MaKCHManLHble HanpJl)KeHHJI a nna­
CTHHe 

a· 
IJ)aX 

±Ea 1 
1 /l 

T !L- TIT 

2 
/6/ 

s· 



rAe 3HaK nmoc OTHOCHTCJI K 11anpJ1>KeHHJIM paCTJJ>KeHHJI, 3HaK 

MHHYC - K HanpJl>KeHHJIM C>KaTHJI. 3mopa HanpJl>KeHHii B nna­

CTHHe npeACTaBJieHa Ha puc. J Ii. 

Cxe1,u1_ ~.2_ /puc. JB/. TeMnepaTypa Ha nonepxHOCT.IIX 

z = ± ...Q. 
2 

paBHa T , TeMnepa Typa B ceqeHHH z = 0 paBHa 
II 

Tu· TeMnepaTypa BO Bcex TOqKax IlJIOCKHX ceqeHHH IlOCTO-

aT aT 
.IIHHa (- = 0 ; - = 0 ) , ay ax 

TeMnepaTypHbIH rpaAHeHT ~~ yBeJIHqunaeTCJI npa 

* 0 
yBenuqeHHH z H B ceqeHHHX z = ± T AOCTBraeT MaKCBMaJIL-

·Horo 3HaqeHHJI. B 3TOM cnyqae HaD~Jl>KeHHJI B nnaCTHHe 

6YAYT MaKCHMaJILHhl B ceqeHHJIX z = ± 2 . 3mopa HanpJl>Ke­

HHH HMeeT BHA puc. JB. 
B npeAeJILHOM cnyqae, KOI'Aa TeMnepaTypHbIH rpaAHeHT * HMeeT MeCTO JIHWL B IlOBepXHOCTHLIX CJIOHX z=± ~ , 

TefiJIOBLie HanpJl>KeHHJI 6YAYT B03HHKaTL npaKTHqecKH TOJILKO 

B IlOBepXHOCTHLIX CJIOJIX. BeJIHqHHY 3THX HanpJl>KeHHH MO>KHO 

onpeAeJIHTL, IlOJIL3YJICL TeMH >Ke npeADOCbIJIKaMH, qTo H 

npH BbIBOAe ypaBHeHHJI /6/, AODOJIHHTeJILHO DOJIO>KHB, qTo 

nonepXHOCTHble CJI0H He Ae<l>opMHPYJOT nnacTHHY H ee pa3 -

Mepbl onpeAeJIJIIOTCJI TeMnepaTypoii Tu· IlpH 3TOM nonyqHM 

CJieAYIOlllee Bblpa>KeHHe AJIJI onpeAeneHHJI MaKCHMaJILHLIX 

HanpJI>KeHHii B nnacTHHe: 

T 1 
<T· = E a - 1-- ( Tn - TIT ) • max _ µ .__. /7/ 

Cxe~ui_3_._ Ha nonepxHoCTH nnacTHHbl z = ± g HMeIOT 

aTrr aTrr 
--- H ---ay ax MeCTO TeMnepaTypHLie rpaAHeHTLI 

B CBJl3H C 3THM B nnaCTHHe B03HHKaIOT HaDpJl>KeHHJI. 

IlOJIL3YJICL IlPHBeAeHHOH BbIWe MeTOAHKOH, MO>KHO IlOKa3aTL, 

6 

qTo nenHqHHa MaKCHMaJILHbIX HaDpJl>KeHHH, o6ycnoBneHHbIX 

TeMnepaTypHLIMH rpaAHeHTaMH Ha nonepXHOCTH nnacTHHbl, 

onpeAeJIHTCJI ypaBHeHHeM 

II 
ainax 

1 =Ea -..:a...- ATn, 
1 µ 

/8/ 

max min . max min 
rAe AT = T rr - T rr ; T rr H T rr - cooTBeTcTBeHHO 

MaKCHMaJILHaJI H MHHHMaJILHaJI TeMnepaTypLI noBepXHOCTH 

nnaCTHHbl. 
TaKHM o6pa30M, MaKCHMaJILHble Hanp.11>KeHHJI B >KeCTKOH 

nrraCTHHe npH oxna>KAeHHH /HarpeBaHHH/ MOrYTAOCTHraTL 

BeJIHqHHLI, onpeAeJIJleMOH BLipa>KeHHeM 

a· max 
=a·T max + aII max 

=Ea_l__[(Tn-Trr) + ATrr]./9/ 
1-µ L\ 

BeJIHqHHa 

[(Tu-Trr) + ATrr ),= ATmax /10/ 

. 
npeACTaBJIJleT co6o1t MaKCHMaJILHYJO pa3HOCTL TeMnepaTyp 

B HJIJIIOMBHa Tope • 
no ypaBHeHBIO /9/ nocTpOeH rpa4>HK / puc. 2/ MaKCB-

MaJILHOH AOilYCTBMOH pa3HBULI TeMnepaTYP /1 T max B 
nnmoMHHaTope, B 3aBHCHMOCTB OT MaKCBMaJILHOH TeMnepa­

TYPLI ero noaepxaocTB T if ax , MeHJ110llleiicJ1 B npouecce 

oxna*AeHB.11, npB AOnyc1<aeMOM iennonoM aanpJI)l(eHBB B 

anmoMHHaTope a Aon = 150 Kz/cM • IlocKOJILKY E B µ cna-

60 3RBHCJIT OT TeMnepaTYPLI, 3HaqeHHJI BX npBHBMaJIHCL 

IlOCTOJIHHLIMB B paBHLIMB E B µ npB TeMnepaType 300 K. 
;l{n.11 CTeKna MapKH K-8_ 

E = 6,9.10 5Kz/cM 2 /1/, µ ·= 0,22 /1/, 
;l{n.11 nocTpoeHHJI rpacl>&Ka 3HaqeHHJI a 6pa.JIBCL npB TeMne­

paType T1fiax • 3aBBCBMOCTL a OT TeMnepaTypLI AJI.11 CTeKna 

MapKB K8 npHHHManacL TRKOH :>Ke, KaK B AJI.11 cTeKna MapKB 

BK-7 .• KOTOpoe no cocTaBy 6JIH3KO K cTeKJiy K8. 3J:1,:QBCH-

,1 



L1Tma.:r. 
K 

50 

a 100 200 Tn ma.~ K 

Puc. 2. MaKcuMaAbHa.11 oonycmuMa.11 pa3HUija meMnepamyp 
/i Tmax 6 cmeK11e- U/l/110MUHamope 6 3Q6UCUMOC1TIU om MQKCU· 

MaAbHOii meMnepa111ypbr noeepxuocmu u111110Muuamopa Tff ax 
npu oonycKaeMblX 11en11oebrx uanp.11xeuu.11x [a]"' 1 iO Kz/ C1f 2• 
Pacc11umaua no ypaeHeHU10 /9/. hr 6,9.10 KZ/CM , 

. µ=0,22, 3Q6UCUMOC11rb a(T)e3.11ma U3 • . 

MOCTL a OT TeMnepaTyphl ,I{JIJI CTeKJia MapKH BK-7 12 /npa­

Be,I{eHa B ma611. 1. 

Ta6AUija 1 
Ko3(P¢Uijueum 11uueiiuozo pacruupeuu.11 011.11 cmeK11a MapKu 

BK- 7 npu pa311u11uoii meMnepamype 

T ( K) 20 40 60 80 120 60 200 240 280 300 

a X 10 6 

1/zpao 1,8 2,7 3,4 4,1 5,1 5,9 6,6 7,0 7,4 7,8 

8 

I\ 

1 

t. 
l 

,aonycmuMa.11 cKopocmb ox11axoeuu.11 UAA10MUHamopa 

IlpHHHMaeM, qTo HJIIllOMHHaTop Kopnyca KaMepbl B BH.I{e 

IlJiaCTHHhl TOJlllUfHOH z OXJia~aeTCJI C ABYX IlOBepXHOCTeii 

z: ~ CHMMeTpHqHo. TeMnepaTypa ero noBepXHOCTH JIH• 

HeHHO H3MeHJieTCJI BO BpeMeHH, T .e. 

TIT = T~ + b T' /11/ 

rne T II ( K) - TeMnepaTypa noBepXHOCTeii HJimoMHHaTopa 

B MOMeHT apeMeHH T IlOCJie HaqaJia OXJia~eHHJI; T~ - TO 

>Ke nepen OXJia>K.I{eHHeM; b , K/11ac · CKOpOCTL OXJia~eHHJI 

HJIJilOMHHa TO pa. 

,lJ.JIJI onpeneJieHHJl 3aBHCHMOCTH OT BfeMeHH TeMnepaTy· 

Phi HJIIllOMHHa TO pa B ceqeHHJIX O < z < - - T ( z, r) HC -

noJIL3yeM peweHHe aHanoraqHoii 3aniqa / 3 / H 3anHWeM 

Bhlpa>KeHae AJIJI T ( z, r ) B eane 

T(~) 
To 

II 

1 4 
2 

1 + Pd[ Fo - - ( 1 - _z_) + 
2 8 2 

oo A 2 
+ I -

2
- .cos ( e 2 z ) exp (- e Fo)], 

n=l e 
4 

n 8 - n 
n 

/12/ 

rne z - . paCCTOJIHHe OT cpenHeii IlJIOCKOCTH nJiaCTHHhl; 

Pd - KpHTepaii IIpeABOAHTeJieBa; 
2 

Pd= b8 cp • 
4X T~ 

3necL H B naJILHeiiweM c, y , X - COOTBeTCTBeHHO yneJILHaJI 

TeilJIOeMKOCTL, IlJIOTHOCTL, K03<W,HuHeHT TennonpoBOAHO· 

CTH MaTepHaJia HJimoMHHaTopa, Fo - KPHTepHii <l>ypLe. 

Fo = 4 Ar 

8 2 C p 

YpaBHeHHe /12/ cnpaBe,I{JIHBO npH IlOCTOJlHHLIX_ 3HaqeHHJlX 

c,p,X. 

-9 
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AHaJIB3 ypaBHeHHff /12/ noKa3LIBaeT, qTO PRA B 3TOM 

ypaBHeHHH 6LICTPO CXO,[(HTCJI; c TeqeHHeM BpeMeHH OH 

cTaHOBHTCJI Bee MeHLWe H MellLWe, H, HaqnHaJI, co 311aqe11HJI 

Fo > Fo 1 = 1 + 1, 5, HM MO)KHO npeHe6peqL. TorAa TeMnepa­

Typa B mo6oii TOqKe HnnIOMHHaTopa 6y.l(eT nuHeiiHOH ci>YHKUH· 

eii BpeMeHH, a pacnpe,[(eJieHHe ee no TOJIIUHHe HJimoMHH8.TO• 

pa 6y.l(eT napa6onnqecKHM, T.e. ycTaHaBnHBaeTcJI KBa3H· 

cTaUHOHapHLIH pe:>KHM OXJiruK,[(eHHff: TeMnepa TYPHhIH rpa -

,[(HeHT B mo6oii ToqKe no TOJIIIUIHe HJlnIOMHHaTopa He MeHR· 

eTCJI OT BpeMeHH. 
,I(JIJI KBa3HCTaUHOHapHoro pe:>KHMa OXJia)K.l(eHHJI MO>KHO 

11apacaTL: 

T( z, r) 

To 
. II 

1 4z 2 
= 1 + Pd [ Fo. - - ( 1 - - 2 ) L 

2 8 

llonmKHB B ypaBHeHDe /13/ z ,.; 0 H z=B, nonyqnM 

Tu. = 1 
TO 

II 

+ Pd( Fo - 1..) . 2 

TII 
= 1 + Pd Fo , 

To 
II 

/13/ 

/14/ 

/15/ 

r.ne Tu - TeMnepaTypa n cpe,nHeM ceqeHHH HJinIOMHHaTopa. 
H3 nocne,nHHX ABYX ypaBHeHBH, no,[(cTaBJIRJI 3HaqeHHR 

,nn.11 Fo B Pd ,nn.11 KBa3BcTauHoHapHoro pe:>KHMa, nonyqnM: 

Tu-TII=-

2 
b c p 8 

8 ,\ 
/16/ 

llpn napa6oJIHqecKoM pacnpe.l(eJieHHH TeMnepaTYPLI no 

TOJIUUIHe BJimoMBHaTopa npB ,naHHOM 3Ha'leHHH Tu -TII MaK· 

CHMaJILHLie Hanpa>KeHBJI B HJimoMHHaTope 6y,nyT HMeTL npo­

Me)KyToqH1a1e 3HaqeHHJl Me)K,[(y Hanpa>KeHHJIMH, BLlqHCJieH· 

HLIMH no ypaBHeHHIO /6/ a uanpa>KeHHJIMH, onpe,neneHHLIHH 

H3 ypaBHeHHJl /7/. B ,naJILHeitmeM 6y,neM cqaTaTL, 'ITO 

10 

t1' 
.rl 

TeMnepaTypa no TOJIIIUIHe HnnIOMHHaTopa MeHaeTca TOJILKO 

y ero noBepxHoCTH. TorAa, B o6meM cnyqae, npH HannqHH 

TeMnepaTypHbl.X rpa.l(BeHTOB Ha noBepXHOCTH HJimoMHHaTopa 

H3 ypaBHeHHH / 16/ H /9 / nonyqHM BLipa)KeHHe ,[(JI.fl ,[(OilYCTH • 

MOH CKOPOCTH OXJia:>K,[(eHHJI HJIJIIOMHHaTopa npH KBa3HCTa· 

UHOHapHOM pe:>KHMe 

b 
: AOII 

~ [ [a] (1 - /L) 
c p 8 2 Ea 

K . 
ATnl•~• /17/ 

rAe AJIR MaTepaana HJimoMHHaTopa: 'A - 1<034>cl>nuneHT Ten­

nonponoAHOCTH B KKU.11/M 'IUC zpai:,., C - TennoeMKOCTL 

B KKaA/KZ zpai:,., p • .nJIOTHOCTL B KZ/ M 
3

, E • MOAYJIL 

HOpMaJILHOH ynpyrOCTH B KZ/CM 
2
, a • K034>ci>HUHeHT nHHeii­

Horo pacwapeHHR B 1/zpai:,, µ - K034>ci>HuHeHT IlyaccoHa, 

[a] ,- . ,[(OilYCTHMOe Hanpa>Keuue n KZ/ CM 
2
, 8 - TOJIIIUIHa 

AT Tmax Tm1n HJinIOMHHaTopa B M, Ll II ·= II - rr - MaKCHMaJILHaa 

pa3HOCTL TeMnepaTyp Ha IlOBepXHOCTH HJimoMHHaTopa B K. 
IIo ypaBHeHHIO /17 / IlOCTpOeH rpaci>HK / puc. 3/ ,[(Ony­

CTHMOH CKOPOCTH OXJia:>K,[(eHHR HJlnIOMHHa Topa Kopnyca 100-
caHTHM;T~roii BO.l(OpO,nHOH IlY3LipLKOBOH KaMepLI 

0HJIH 4
• 

5 
• b Aon B 3aBHCHMOCTH OT MaKcnMaJILHoii TeM -

nepaTypLI IlOBepXHOCTH HJIJIIOMHHaTopa T~ax npH ,[(O· 

nycKaeMLIX HanpJl)KeHHHX B HeM [a] = 150 KZ/CM 2• Ton­

lllHHa HJimoMHHaTopa . o = -0 1 M. MaTepaan - CTeKJIO 

MapKH KB, p =2,52.10 3 KZ/M~. 3Haqeua.11 Ea µ npHHHMa· 

JIHCL BO BCeM ,[(Hana3OHe TeMnepaTyp UOCTOJIHHLIMH H pau­

HLIMH 3,aqeHH.11~ E H µ npH TeMnepaType 300 K. E = 
= 6,9.10 KZ/CM , µ = 0,22. 3Ha1~4Ha a 6paJIHCL COOT· 

BeTCTBeHHO npH TeMnepa Type T II H3 111a6.11. 1. IlOCKOJILKY 
MLI He pacnonaraJIH TeMnepaTypHOH 3aBHCHMOCTL!(> K034>ci>H· 

uaeHTa TennonpoBOAHOCTH H y,neJILHOH TennoeMKOCTH CTeKJia 

MapKH KB, To npa uLiqacneHHJIX npHHHManocL, qTo 3aBacu­

MOCTL OTHOWeHH.11 ~ OT TeMnepaTypLI y CTeKJia KB TaKaJI 

>Ke, KaK y Kuapua c anu napexca. Ilo3TOMY npu pacqeTax 

no ypaBHeHHIO /17 / MLI llOJIL3OBanHCL COOTHOWeHHeM 

'A KS 'A KB 
(--)T=(--)300 (KKB)T' 

CK8 CK8 

II 
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Puc. 3. ,4onycmuMaJI CK0P0Cl/lb OXAaJIC0eHUJI UAAIOMUHamopa 
Kopnyca JOO- caHmuMempoeoii eooopo0Hoii nyablpbKoeoii Ka­
Mepbl OHJIH h,non. 8 3Q6UCUM0C111U 0111 MQKCUMQAbHOU meM­
nepamypbl noeepXHOC111U UAA10MUHa111opa T wax npu pa3AU~­
HblX aHa~eHUJIX zpac)ueHma meMnepamyp Ha noeepxHocmu 
UAAIOMUHamopa /),_ T n • OxAaxoeHue cuMMempu~Hoe c o6eux 
noeepxHocmeii UAA10MUHa111opa. 3aeucuMocmb pacc~umaHa no 
ypaeHeHu10 /_17 /. ,4onycKaeMoe menAoeoe HanpJ1J1CeHue [a]= 
=150 KZ/CM 2 • 

A KB 
r,D;e (~)T 

KB 

A KB 
H ( ~ ) 3 o o - COOTBeTCTBeHHO OTHowe -

KB 

HHJI K03c},c},HUHeHTa Ten:nonpOBO,D;HOCTH K y,D;enLHOH TennoeM­
KOCTH CTeKna MapKH K8 npH TeMnepaType T H npH TeMne-

paType 300 K 

12 

(>.KB) 30 0 
(cKB)300 

I /II 
0,83 KKaA M ~ac K I 1 = 0,176 KKaA/KZ zpac) 

1 

,1 

((\' 

BenH'IHHa ( K K Ji T BLl'IHCnsnacL no ypaBHeHHIO 

A KB 
)T 

CKB 
(K Ksl T = 

>.. 
~)300 

C KB 

AK B ) ( -T r,D;e cKB 
AKB 

H ( cjZs) 30 o - COOTBeTCTBeHHO OTHOwe-

HHJI Ko3cW>HUHeHTa TennonpoBO,D;HOCTH K y,D;enLHOH Tenno­
eMKOCTH KBapua npH TeMnepaTy~e T H npH TeMnepaType 
300 K; /6panHCL H3 cnpaBO'IHHKa 61 /. 

max 
IlpH BLI'IHcneHHJIX b ,non npH T n no ypaaaeHHIO 

/17/ aenH'IBHa 
AKB 

6panacL npH cpe,D;Heu TeMnepa-
CKB 

Type. CTeKna, paBHQH 

Tep= 
T !! + T ~ax 

2 
_ T max 
- n + 

/),.T max 

2 

r,D;e T" - TeMnepaTypa B ueHTpe cTeKna; /),.T - MaKCHManL-: 
~ . ~ m~ 

Has pa3H()CTL TeMnepaTyp B CTeKne. 

3aa11eHHJ1 /),. Tmax npH T ~ax 6panHcL H3 puc. 2, noc'ipoeHHoro 
,D;nJI CTeKna MapKH K8 H [a] = 150 KZ/CM 2• 

B 3aKnJO'leHHe OTMeTHM, 'ITO ypaBHeHHe / 17 / MO)KeT 
6L1TL BCnonL3OBaHo ,D;nJI pacqeTOB oxna)IC,D;eHHJI HnnJOMHHa­
Topa qepe3 o.D;Hy noaepxHOCTL. B- 3TOM cny11ae BMecTo 
o Heo6XO,D;HMO no,D;CTaBnJITL aenH'IHHY 28 , T.e. ,D;onyCTH;­
MaJI CKOPOCTL OXna)IC,D;eHHJI yMeHLWHTCJI B 4 pa3a. IlpB 3TOM 
no-npe)ICHeMy npe,D;nonaraeTCJI, 'ITO HnnJOMHHaTop ocTaeTcJI 
nnocKHM. 

rpac},HK / puc. 3/ HcnonL3OBancJI npu 3anycKax 100-
caHTHMeTpoaoii ao,D;opo.D;HOH ny3LIPLKOBOH KaMepLI OHJIH. 
Bo BpeMJI nepBLIX 3anyCKOB KaMepLI CKOpOCTL oxna)IC,D;eHHJI 
umnoMBHaTopa H rpa,D;HeHTLI ·TeMnepaTyp Ha ero noaepx­
HOCTB KOHTponupoaanucL C noMOU{LIO TepMonap, npHKpen-

13 



neHHlalX B pa3JIHtIHLIX TOtIICax IlOBepxuocTeii HnnJOMHHaTopa. 

B 
u ~ 

AaJILHeHWeM, ICOrAa CTanH B3BeCTHLI MaICCHMaJILHLie 

rpaABeHThl TeMnepaTyp Ha nonepXHOCTH HnnJOMHHaTopa H 

6LIJIB onpeAeneHLI COOTBeTCTByro~e HM AOilYCTHMLie CICO· 

poCTB oxna>KAeHBJI npH pa3JIHtIHLIX TeMnepaTypax, ICOHTPOJIL 

CICOPOCTH oxna>KAeHBJI OCYII\eCTBJIJleTCJI OAHOH TepMonapoii, 

npHICpenneHHOH IC HnnJOMHHa Topy BHe CBeTOBOro IlOTOICa 

CHCTeMhl OCBell\eHBJI ICaMepLI. no ypasueHHIO /17 / TalC)Ke 

6LIJIH IlOCTpoeHhl H HCilOJIL30BaJIHCL rpati>HKB AOilYCTHMOH 

CICOPOCTH OXJla>KAeHBJI ABYXMeTpOBOH BOAOPOAHOH IlY3LIPLKO • 

aoii KaMepLI "llIOAMHJla". 
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