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30>0>EKT ^aCOYJIJI-TOMCOHA APrOHA, 
TPHOTOPMOHOXJIOPMETAHA H MX CMECEM 

A. B. EropOB* H r . K. JIaBpeHHeHKO 

TexHOJiozimecKuu uncmumym xoAoduAbHou npoMbiuiAeHHOcmu, Odecca, CCCP, 

XuMUKO-mexHOAOzuuecmu uncmumym, Tlpaea 

r iocTynHJio B peaaKUHio 6. HOA6PA 1975 r 

OrmcaHa ycoBepmeHCTBOBaHHan ycTaHOBKa H3MepeHHH H30TepMHHecKoro Apoccejit>-3(j)(J)eKTa 

cacaTbix ra30B. M3MepeH flHtJxJjepenuHajibHbm apoccejib-3(J)(J)eKT aproHa, TpH(J)T0pM0H0XJi0pMe-

TAHA H HX CMECEFT B 3aBHCHMOCTH OT T eMnepaTypw H JISLBJIGHHH. 

n p H . a a B j i e H H a x H i m e 5 0 6 a p p a c n e T a H T a j i b m m H3 P - V - T - m n m A x n o TOHHOCTH 

3HaHHTej i i>HO y c T y n a e T S K c n e p H M e H T y . M 3 M e p e H i i e flJKjxJjepeHmiajibHoro H 3 0 T e p M H -

H s c K o r o 3( } ) (J)eKTa ^ x o y j r a - T o M C O H a , K p o M e H 3 M e H e H H H S H T a j i b m r n , n03B0J i5 i eT 

flOCTaTOHHO TOHHO paCCHHTSTB H3C>6apHyK ) T e n j I O e M K O C T b , B T O p O H H T p e T H H BH-

p n a j i b H b i e K03(J)(J)Hi],HeHTi>i, 3 H e p r H K ) M e a c M o n e K y j i a p H o r o B 3 a H M O ^ e H C T B i u i 1 ~~3. 

J \ J I H H C C j i e ^ o B a H H H ,n ;H( f )4 )epeHLi ;Ha j ibHoro H 3 0 T e p M H H e c K o r o ^ p o c c e j i b - 3 ( J ) ( J ) e K T a 

6 b i j i a H c n 0 J i b 3 0 B a H a y c T a H O B K a , o n u c a H H a f l H a M H p a H e e 4 . O / m a i c o , B CB «3H C B b i c o -

KHMH T p e S o B a H H J I M H K TOHHOCTH 3 K C I i e p H M e H T a J I b H b I X ^ a H H b l X , 6b IJ ia H 3 M e H e H a 

K O H C T p y K i i H a K a n o p H M e T p a , a T a K x e y c o B e p i u e H C T B O B a H b i H e K O T O p b i e flpyrae y3J ib i 

yCTaHOBKH. 

3KCIIEPMMEHTAJIbHAfl HACTt 

OCHOBHOH HaCTbK) yCTaHOBKH flBJIHeTCH H3MEPHTEJIBHA» HHefiKa, COCTOHmaH H3 KajIOpMMeTpa 

H Apocce j i bHoro BCHTHJIH. KpoMe Toro, HMCIOTCK CHCTCMM TEPMOCTATHPOBAHHH, no^AHH ra3a, 

H3MepeHH» aaBjieHHst H pacxofla. 

KaAopuMemp ( pnc . 1 ) COCTOHT H3 Tpex Me^Hbix kh j imh^pob 5, 7 H 9. Mea t f l y UMjiHH,apaMH Hape-

3aHbi BHHTOBbie KaHajibi. K a H a j i 6 npe^Ha3HaHeH j i jm ra3a, a KaHaji 8 — ajix HarpesaTe j ia . U,HHHHflpbi 

5 H 7, MeacAy KOTopbiMH flojiacen n p o x o ^ H T b ra3, cnaHHbi TBep^biM npHnoeM. I ^ h u h h a p 9 BMecTe 

c narpaBeTejieivt nj ioTHO BCTaBJieH B i i h j ihh^p 7 HJIH x opon i eH Ten j i onepe j j a iH . J\JIH yMeHbineHHH 

Maccw UHjiHH^p 9 BHyTpH nojibiH. T a 3 nocTynaeT B KanopHMeTp n o TOHKOCTCHHOH Tpy6Ke 1 H3 

HepacaBeiomeH CTajin. B BepxHeM Topue Kaj iopHMeTpa npocBepneHO KOHycHoe OTBepcrae , KOTopoe 

cjiyacHT ce^JiOM a p o c c e n b H o r o BCHTHJIH. B 3a3ope mokziy c e ^ n o M h HTJIOH 4 nponcxo f lHT apoccenH-

poBaHHe ra3a. 3a3op MOXHO H3MeH«Tb BO BpeMH onbiTa. J X J I X 3 T o r o K n r j i e npHnaHH fljiHHHbiH IXITOK, 

K0T0pbiH repMeTMHHO BbiBeaeH H3 TepMOCTaTa. IIITOK BHyTpH noj ibiH a n a yMeHbmeHHa Maccbi. Ta3 , 

oxjiaacAeHHbiH n p n ^poccejiHpOBaHHH, no,qorpeBaeTCH ,qo npoKue f t T eMnepaTypw HarpeBaTeneM 8 

* CTaacep H3 TexHOJiorHHecKoro HHCTHTyTa xoj iof lHj ibHOH npoMbimjieHHOCTH, C C C P . 
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h n o K H ^ a e T Ka j iopHMCTp n o T p y 6 K e 2 H3 Hepw:aBeiomeM CTajiH. Pa3HOCTb T e M n e p a T y p B x o A « m e r o 

H B b i x o f l H m e r o r a 3 0 B b i x noTOKOB K O H T p o j i n p o B a n H 10-cnaf tHOH r e p M o n a p o H , o ^ H a r p y n n a c n a e B 

KOTOPOH NOMEMEHA B MC^HOH r H J i b 3 e 3 , a B T o p a a - Ha noBepxHOCTH H30TepMHHecK0H O6OJIOMKH, 

OTAej iaiom;eH K a j i o p H M e T p OT T e p M O C T a T H p y i o m e f t JKHAKOCTH. 

M o m H o c T b HARPEBATEJIFL n o A S n p a j i H T a x , HTOSW B nenw flmJx^epeHnHajibHoii T e p M o n a p b i OT-

c y T c r B O B a j i a 3 . ,q .c . I l H T a H H e H a r p e B a T e n a o c y m e c T B J i a e T C H OT ( J ) 0T03J ieKTpHHecK0r0 C T a 6 H j i H 3 a T o p a 

n o c T O H H H o r o T o x a . H a n p a a c e H H e H TOK H3MEPJMH ^BYXPH^HBIM NOTEMJHOMETPOM K J i a c c a 0 , 0 0 1 . 

EOJIblHHHCTBO H3BeCTHbIX flpOCCejIbHblX KajIOpHMCTpOB5 ~ 7 a TaiOKe KajIOpHMeTp, npHMeHHB-

iiiHHCH HaMH n e p B O H a n a j i b H O 4 , o6jiap,aim c y m e c T B e n n b i M H e ^ o c r a T K O M — 6 o n b u u o f i Maccof i 

( 2 0 0 — 5 0 0 r ) . E o j i b i u a a HHEPUHOHHOCTB K a n o p H M e T p a He N03B0JIHJIA /JOCTATOHHO TO^HO CKOMneH-

CHPOBATB apoccej ibHbiH 3cj)(f)eKT. OnHCbiBaeMbiii cefiMac KanopHMeTp HMeeT B HecKOJibKO p a 3 MeHb-

rnyio M a c c y ( 3 0 r ) H, cne f lOBaTe j ibHO, r o p a 3 / i o S o j i b w y i o nyBCTBHTejibHOCTb K T e n j i o B b i M H3Mene-

HHHM. 

CucmeMa mepMocmamupoeanuH COCTOHT H3 T0HK0CTEHH0R0 M e T a j u r a n e c K o r o c o c y q a .Ubioapa , 

T e p M O c r a T H p y i o i n e H >KH^KOCTH, M e m a n K H , x o i i o f l n j i b H o r o 3MeeBHKa, n o K O T o p o M y npoKaiHBaioTCH 

n a p b i WHflKoro a 3 0 T a , H a r p e B a T e n f l n ivieflHoro T e p M O M e T p a conpoTHBJ ieHHJi , no^KJ i ioMeHHoro 

K 3J ieKTpoHHOMy p e r y j i H T o p y T e M n e p a T y p b i . 

TeMnepamypy B TepMOCTaTe H3MepHJiH nj iaTHHOBbiM T e p M O M e T p o M c o n p o r a B J i e H H H , n p o T a p H -

pOBaHHblM BO BceCOK)3HOM HayHHO-HCCJie^OBaTeUbCKOM HHCTHTyTe VieTpOJIOrHH H CTaH^apTOB. 

ToHHOCTb n o ^ A e p K a H H f l T e M n e p a T y p b i p a B H a ± 0 , 0 1 K , a HSMepeHHH — ± 0 , 0 2 K . 

JJodany zasa ocymecTBJwi J iH H3 6 a J u i O H a n e p e 3 p e r y j i H T o p AaBJ iemi f l . OCHOBHMM y3J iOM p e r y j w T O -

p a flaBneHHH HBJIHCTCH M e M 6 p a H H b i n ,qaT4HK aaBneHMH, KOTOPWH y n p a B J i a e T p a 6 0 T 0 H 3J ieKTpn-

n e c K o r o K n a n a H a . HyBCTBHTej ibHbii i 3J ieMeHT flaTHHKa — M e M 6 p a H a H3 H e p a c a B e i o m e f t CTajiH 

A « a M e T p o M 4 0 MM H TOJIUIHHOH 0 , 1 MM. A a B J i e H H e Ha B x o ^ e B x a n o p H M e T p n o / m e p a c H B a n o c b 

c TOMHOCTbK) ± 0 , 0 0 5 6 a p . F T o c j i e p e r y j i H T o p a FLABJIEHHFL r a 3 n o c T y n a n B Me^Hbif t 3MeeBHK, p a c n o -

P H C . 1 

K a j I O p H M e T p H flpOCCejrbHblH BCHTHJIb 

1 T p y G i c a j i n n B x o f l f l i n e r o r a 3 a , 2 T p y 6 K a zuih B b i x o ^ a m e r o 

r a 3 a , 3 r n j i b 3 a OTH T e p M o n a p , 4 n r j i a , 5 HapyacHbin nHJiHHUP, 

6 K a H a n RJix r a 3 a , 7 BHyrpeHHHH n n j i H H f l p , 8 K a H a n c Harpe-

B a T e n e M , 9 u(HJIHHAP AJIH H a r p e B a T e n f l . 
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JIOSCCHHBIH B TEPMOCTATE, r«e OH npuHHMaji TeMnepaiypy o n b r r a . Ilocjie xajiopHMeTpa r a 3 np« 
n0HH3KeHH0M Ha OKOJIO 2 6apa .naBneHHH noKHflaji TepMOCTaT H cjie^OBa.ri B c6opHyio eMKOCTb. 
Pery^wpoBaHHe pacxo^a ra3a H neoSxoziHMoro npoTHBoaaBJieHHa np0H3B0AHJiH BeHTHJieM, pacno-
noaceHHbiM nepefl cSopHoft eMKOCTbK>. 

Pamocnib dae.aenuu, Bbi3breaiomyK> flpoccejib-SfjxfreKT, H3Mepjum flHtJxjjepeHUHajibHbiM MaHO-
MeTpoM H3 CTanbHOH HepacaBeioiHeH TpySKH. MaHOMeTp 3anojiHeH pTyTbio, Ha noBepxHOCTH KOTO-
poH r m a B a i o T MarHHTbi ana. onpe^ e j i e H M H y p o B H a . B onbiTax y c T a H a B J i H B a n H n e p e n a ^ aaBJieHHH 
OKOJIO 2 6 a p a H H3MEPJUM e r o c TOHHOCTBIO 2 MM. 

JJae.ieHue ra3a nepe/i KajiopHMeTpoM H3MepjuiH rpy30-n0puiHeBbiM MaHOMeTpoM M I I - 6 0 
K J i a c c a 0 , 0 5 . TA3 OTAENAJIH OT MACJIHHHOH CHCTEMBI MEMSPAHHBIM PA3FLEJIHTEJIEM. 

Pacxod ra3a o n p e / j e j i f l j m B e c o B b i M MCTO^OM. C a p o c c e j i H p o B a H H b i i i ra3 c o 6 H p a u H B THTAHOBBW 

6ajuiOH, o x j i a j K f l a e M b i f t KH^KHM a 3 0 T 0 M . M a j i a H M a c c a T a p b i n 0 3 B 0 J i H J i a H c n 0 J i b 3 0 B a T b jinn B3BeniH-
BaHH» aHajiHTHnecKHe B e c b i . B p e M t f 3anoj iHeHHH 6 a j u i O H a r a 3 0 M H 3 M e p j u r a i f l« j )pOBbiM x p 0 H 0 M e T p 0 M . 

OTHOCHTejibHaH norpeuiHOCTb H3MepeHH» p a c x o ^ a ra3a He npeBbimajia 0 , 0 5 % . 

Pacuem T e n j r o B o r o 3<|)<})eKTa flpoccejiHpoBaHHH np0H3B0 ,qHj iH n o ( fropMyj ie : 

aT = UIT/GAP , 

r ^ e U n a ^ e H i i e n a n p j m e H H f l Ha K a j i o p H M e r p H H e c i c o M H a r p e B a T e j i e , K B ; I TOK B u e n n K a j i o p u M e T p H -

MecKoro HARPABATCJIN, A ; r BPCMH M3MCPEHHFL p a c x o a a r a 3 a , CCK; G Macca cflpoccejiapoBaHHoro 
r a 3 a , K r ; A P pa3HOCTb .qaBJieHHH, S a p . A H a n H 3 n o r p e i i m o c T e H n o i c a 3 a j i , HTO o n a c a H H a H ycTaHOBKa 

n03B0JI«eT H3MepHTb ZJH(J)(|)epeHlIHajIbHbIH H30TepMHHeCKHH 3(j)(})eKT /I^COyJIfl-TOMCOHa CHCaTblX 
r a 3 0 B c n o r p e n i H O C T b i o , He n p e B b i m a i o m e H 1 % -

Beufecmea, NPEAHA3HANEHHBIE HCCJIEAOBAHH^, 6HJIH TEXHHIECKH HHCTMMH. A p r o H H c n 0 J i b 3 0 -

BanH c IHCTOTOH 9 9 , 9 6 % . H n e p e ^ o n b i T a M H e r o o c y m a j i H B i j e o j i H T O B b i x <})HJibTpax. TpHcJrropMO-

x j r o p M e T a H OHHmajiH B peKTmJjHKaijHOHHOM KOJiOHHe, B K y 6 e K O T o p o i i nof l f l epacHBa j iH T e M n e p a T y p y 

2 5 0 K , a B KOHfleHcaTOpe — 1 9 0 K . r i o c j i e OHHCTKM KOJIHHCCTBO n p H M e c e f l y M e H b i i i H j i o c b ^ o 0 , 0 3 % . 

P E 3 y J I I » T A T b I M O B C Y 5 K ^ E H H E 

H a O I I H C a H H O H y C T a H O B K e 6 b I J I H 3 M e p e H # H ( j ) ( ] ) e p e H I l , H a . n b H b I H H 3 0 T e p M H i e C K H H 

3 $ ( J ) e K T ^ > K 0 y j i H - T 0 M C 0 H a a p r o H a , T p H ( J ) T 0 p M 0 H 0 X j i 0 p M e T a H a h A B y x C M e c e f i , 

1 6 

12 

P H C . 2 

CpaBHeHHe 3KcnepHMeHTaj ibHbix ^ a H H b i x a p -

r o H a n p n a a B j i e H H H 4 6 a p 8 

AAHHBIE: O POROBOH H M u i K H H a 6 , • STOH 

pa6oTbi. 
2 2 0 2 6 0 3 0 0 K 340 
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T a b j i h i x a 1 

JjH<i><t>epeHUnajibHi>iH H30TepMHH6CKnfi 3(|)(})eKT ^5K0yjiH-T0MC0Ha a T (/. mol ~ 1 . baj"~ *) 

p 
Sap 

T 
K 

aT 39,79% A 2r 55,62% A 2r p 
Sap 

T 
K Ar CF3C1 4K C n a3Kcn 

4,0 333,15 7,2 67,9 27,2 44,1 19,6 34,6 
300,00 8,2 82,0 35,2 52,5 25,9 40,9 
273,15 9,4 96,0 43,2 60,8 31,5 48,4 
249,04 11,0 125,4 52,4 80,2 38,5 62,3 

12,8 333,15 8,0 68,1 28,7 44,0 20,2 34,6 
300,00 8,2 92,0 41,5 58,6 27,1 45,3 
273,15 9,4 120,0 52,4 76,1 33,6 58,6 

33,5 333,15 7,2 99,3 32,3 63,5 21,9 49,3 
300,00 8,2 141,1 47,4 88,7 30,0 67,8 

coAepacamHX 39,79 h 55,62 mojiehbix npoijeHTa aproHa, npH ^aBJieHHax 4, 12,8 
h 33,5 Gap h TeMnepaTypax 333,15, 300,00, 283,15 h 249,04 K . B yica3aHHOM ^ n a n a -
30He TeMnepaTyp h ^aBjieHHH a r ap roHa He 3aBHCHT o t ^aBjieHH5i. H a pnc . 2 pe-
3yjibTaTbi H3MepeHHH aproHa cpaBHHBajin c 3KcnepHMeHTajibHbiMH AaHHtiMH 
PoroBOH h HuiKKHa6 . PacxoacAeHHe He npeBbimaeT 0,5%. PesyjibTaTbi Bcex H3Me-
p e H H H n p H B e ^ e H t r b T a 6 j i . I c o b m c c t h o c B b i H H C j i e H H b i M H n o n p a B H J i y a a n , n T H B H o c r a 

BejiHHHHaMH a j M . CpaBHeHHe noi<a3ajio, h t o BejiHHHHbi a^Kcn MeHbrne bcj ihhhh 

a h c noHHaceHneM TeMnepaTypbi pa3HOCTb A a r = a^3" — a™ c n yBejraHHBaeTca. 
TaKyio yne TeHneHqHio oTMenajiH P o r o B a a h H l h k h h 6 n p n Hccjie^oBaHHH flpocceub-
-3(|)4)eKTa cMecH a30T-aprc>H. 

npoBe^eHHbie 3KcnepHMeHTbi noKa3ajiH, h t o hobmh KajiopHMeTp ^ocTaxoHHo 
l y B C T B H T e n e H rjix H3yneHiM KaK Majibix, TaK h do j ib iunx b c j i h h h h a T . YcTaHOBKa 
n p H r o ^ H a a j i z Hccjie^oBaHHa CMecen ra30B, TaK KaK n p n onncaHHOM MeTO^e H3Me-
peHHJi p a c x o ^ a r a s coxpapmexca jiJia noBTOpHbix onbiTOB. 
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