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P e 3 i ) M e .  P ao o M a T p H B a jo T C H  T e p M O H H H aM jm ecK n e  o f íp a T H tie  i i h k j i h ,  n p e n n a -  
3 H a y e H H e  f l j i a  o x j i a x u e H H a  a T M o e iJ e p H o r o  B 0 3 n y x a  n o  y M e p e H H o —h h 3 k h x  t * m -  
n e p a T y p .  Ha o c H O B e  s K c e p r e m n e c K o r o  « e T o n a  n p a s o ^ H T o a  T e p M o n H H a M u n e c -  
K He C O n O C T a B J ie H M  n e ftO T B H T ejIb H b lX  I1HK40B B 03flym H U X  H n a p O K O M n p eC C H O H - 
HÜX XOJIOflHJIbHb!X M amHH, reH ep H p y tO H H X  nO TO K  XOJIOUHOTO B 0 3 f l y x a .

/Cł'

lep

B H e K O T O p b tX , n p a K T H ^ e O K H  BELXHHX, C J iy n a H X  O C H O B H O ił I ie jIb lO  p a S O T H  X O J IO flH J Ib -  

H O if M am H H U  H B j i H e T c a  n o j i y n e m i e  n o T o i c a  x o j i o , Ę H o r o  B 0 3 n y x a .  0 6 ł w h o  o h  3 a T e M  

n c n o j i b 3 y e i o H  b  H 3 o 6 a p H O M  n p o n e c c e ,  a  H H o r n a  n e  M o sce  t  6 u x b  B 0 3 B p a m e H H b iM  b  

H h k j i ,  H a n p H M e p ,  b  B u n y  3 a r p H 3 H e H H 0 C T n  h j i h  n o  Ka.KHM  t o  u p y r n M  n p H H H H a M .

Ha p n o .  1 b  .ĘHarpaMMe T -S  

noK a3aH  o6paTHMb¡8 nnK Ji, c o o t -  

BeTOTBymmHft nocT aB jieH H oa 3 a n a -  

n e .  I lp o p e c c  A-B n a  p a c .  1 3 a -  

KaHTiHBaeiOH n p a  T e M n e p a iy p e  o -  

K pyxaira iea  c p e n u ,  h o  b o  m h o t h x  

c j iy q a a x  o h  no TexH oaorH necK H M  

coofipaaceHHHM noaaceH saKaHHH- 

BaTbOH n p n  TB, üooKOJibKy,

b  npHHHHne, n p o n e o o  B -B  MoxceT 

dbiTb H Cnojib30BaH  u n a  p e r e n e p a -  

THBHoro noAOxjxasseHHH H apyxH O - 

r o  B 0 3 ^ y x a  a nojiosceHHe t o h k h  

B' M oxe? 6 b llb  pa3JIHHHbIM S e3  H 3- 

MeHeHHH TeOpeTHHeCKO0 XOJIOHO- 
J npOH3BOHHTeJIbHOCTH nHKJia,B n a jl ír  

HeBieM SyueM paocMaipuBaib iycoi 
ABC h k o 8  u h k ji  H H o rn a  Ha3i>LBa- 
kjt nHKjroM J lo p e n n a } .

Ph o . 1 . 06paTHMuft i' hkji JlopeHna
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X o jiO A H Jib H u ñ  K0  9(})$Hii;HeHX o ö p a T H M o r o  iiH K jia  ABC p a B e H

t b - t a
ABC

t b ln if - <t b - V
( i )

P accM O T pH M  T e n e p Ł  T e o p e T H q e o K H e  p h k jih  x o j i o f la j ib H b ix  ManiHH a p a  n o M o ą a  k o t g -  

phDc m o m o  n p a 6 j iM 3 H T b o a  K oópaT H M O M y rjik p e a j i H 3 a i í a a  n p o i j e c c a  o x J ia scA eH aH  A-B. 
B K a a e o T B e  r a K H x  T e o p e T a a e c i c a x  h h k jio b  mojkho p a o c M O T p e T b :  h h k jih  n a p o B o ä  h

B 0 3 s y m H 0 ä  x o a o j ;n a b H b ¡ x  MamHH ( p a o .  2 ) .

P a c ,  2 .  TeopeTHaecKHe hhkjih napoBbix (l, 2 )  a  ra30BHX ( 3 ,  4 )  xoao^aabHux H a-

Ha p a c .  2 ( l )  npeítoiaB JieH  hhkji KapHo, aMeionaft xojio,n-HJibHhiä KOaiJxjHiuieHT

ABCÆ Tb -  Ta
( 2 )

HccjieflOBaHaH, npoBeAe.,Hu;e B .C . MapTUHOBCKaM a  H.M. IÜHailflOM CBafleTejibCTBy- 
k)t o tom, hto U.HKJT KapHo B paccMaipaBaeMOM c a y a a e  BHepreTaaecKH n p o a rp H B ae i 
ipeyrojibHOM y nnKJiy ABC j 2 p a 3 a  a  S o jiee . T aaoe conocTaBJieHae aJu n o cT p ap y eica  
Ha p a c .  3 .

B n o jiH e  e c T e c T B e v a o ,  h t o  n p a ö J i a x e H a e  k  oÖ paT aM O M y u a a jx y  mojkho  o c y ą e c T B H T b  

n p H M e H a a  C T y n e H a a T u g  h h k ji  K a p H O , n p a M e p  K o i o p o r o  n p a B e ^ e H  .H a  p a c .  2 ( 2 ) .
K o jia a e c T B O  c T y n e H e ä  o x j i a x f l e H a a  o n p e f l e j i a e T C H  H a  o c H O B e  T in a T e J ib H o ro  T e x H H K O - 

a K O H O M a a e c K o ro  a n a j i H 3 a  a ,  K aK  n p a B a j i o ,  3 a B a c a T  o t  p a 3 H 0 C T a  x e M n e p a T y p  ! . .

T (BejiaaaHU oxaasc^eHaa). A
B
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Pho . 3 . ConocTaBjieHHö oöpaTHMHx uhkjiob KapHO h JIopeHiia

npH CeoKOHe^HOM yBeJiH'ieHHH HHOJia d y n eH eß  mosho ctojib yroAHO npn6jrn:*aTi>- 
oä K oÖpaTHMOMy o ö p ascy , ho npaKiHneoKoe 3HaneHiie HMeeT paooMoipeHHe 2 -x  
ciyneH H axoro npoaeooa .

IIpH  Ä B yX C T yneH H aT O M  " ^ B y X le p M H O M "  npH Ö JIH X eH H H  M03KH0 0 n T H M H 3 K p 0 B a T b  3T0T 

HHKJi n o  n p o u e s y iO H H O f l  T e M n e p a T y p e  T x .

Hoxoäh ns BHpaseHHH ą j l u  xoao^HJibHoro K03$$HHHeHTa sT oro TeopeTHneoKoro 
nHKÆa

TA ln + T * ln r;

<TB - V  ln Tj + (TB " V  ln

(3 )

HaXO^HM 

H O ä T e M n e p a T y p n
a ,tb

= 0 -  BHpaaceHae rjisl onpe,nejieHHH onTHMajiBHOß h npoMeacyTOH-

Tn T a t B A „ ln  + y 1
X X

( 4 )

3to , KaK H3BecTH0, TpaHoiieHTAeiHoe ypaBHeHne, p én em e  KOToporo aæh aa~  
naiBHOß TeMnepaTypH Tg = 298°G üphbbasho b TaÖJiHae 1 . He ipy^HO 3aMeiHib, 
HTO AJiH yMepeHHO hhskhx TeMnepaiyp ( ao 250 K) onTHMajiBHaa TeMnepaTypa MoaceT 
onpeASJiaTboa, KaK opeAHeapH$ueTHHeoKaji

(5)
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i p y T H M  M eT O ^ O M  p e a j i H 3 a i ; H H  n p o u ; e c c a  AB H B J ia e T C H  H c n o j i b ą O B a H n e  K H K Jia  B 0 3 ,n y i i i -  

H O ft X O JIO flH JIbH O H  M am H H bl ( p H C .  2  ( 3 ) ) .  H 3 B e 0 T H 0  ,  H 3 T O  J ie T K O  I 1 0 K a 3 a T b ,  HTO O f l -  

H O T e p M H H fl h;hkji K A P H O  h h z k ji B 0 3 f ly m H 0 f t  x o j io ,n n J i L H o i t  M am H H H  H M eioT O flH H aK O B H e  

x o j jp A K J ib H b ie  K O s tJ i i jH i iH e H T u ,  a  c j i e . ą o B a T e j iB H O  h o ^ K H a K o s y io  o T e n e H B  T e p M O f lH H a m i- -  

n e c K o r o  o o B e p m e H C T B a  b c p a B H e H H H  c  o f ip a T H M tiM  o 6 p a 3 n o M  m iK na (ABC). LJhkji 3 0 3 -  

f ly n iH o a  M am H Hbl T a K s c e  m o jk h o  n p H 6 j i H 3 H T b  k  o S p a T H M O M y , n p H M e H a a  n p H H iiH i i  m h o to — 

o T y n e H n a T o r o  c a c a T H H  c  n p o M e a c y t o hhhm o x m a x A e H n e M • U,hkji B 0 3 ,n y m H O ii xo jio ,h h .iiłh o8 
M am H H bl o  M H o r o o T y n e H n a T b i M  c s c a T n e M  n p n B e f l e H  H a  p n c .  2  ( 4 ) .

XOJIOflHJIbHHa KO0$$HUHeHT T e Ope THHeCKOTO KHKJia B 0 3 f ly ra H 0 a  MamHHbl O MHOTO- 
CTyneHHaTbiM cacaTneM u npoMescyTOHHHM 0xJiaKfleHHeM onpe.nejiH.eTCH H3 BupasceHHH

6 = k - 1\ir
■te)

k - lnr
k - l

k

t e )  - t e )  ( f e )

k - lnr
( y

k - lnr ( 6 )

rxe

Pn =

f t

1r  
jrr

B'
C T e n e H Ł  o a c aT H H  b  K a a c ^ o a  o i y n e H H  m o sc h o  o n p e f l e j i H T B  H 3  B H p a ac e H H H

( 7 )

P R  P
a  = l i  = l i  = _ n _

i  P  P ,  P  .
o  1 n - 1

( 8 )

C y n e T O M  s t o t o ,  y p a B H e H H e  ( 6 )  n p H M e T  b h ,h

k - l

o )

B  n e p B O M  p a o o M o ip e H H O M  o j i y n a e  n p u C j in s c e H H e  k  o Ó p a T H M O M y  o 6 p a 3 u y  o  ( I I X M )  m h  

o T p e M H M o a  0 1  H 3 o i e p M H H e o K o r o  o x j n a x s e H H H  n e p e g T H  k  H 3 o S a p H O M y ,  a  b o  b t o p o m  

C J i y n a e  H a o f i o p o i  -  0 1  n 3 o f i a p H H e o K o r o  k  n 3 0 T e p M H 0 M y .  O j H a K O ,  K a K  H 3 B e o i H O ,  

o r p a H H U H T e j i e M  i a K n x  n e p e x o j ; o B  s o e r ^ a  n a  n p a K T H K e  h b jiju o t c h  K O H e n H u e  p a 3 H 0 C T n  

T e M n e p a i y p ,  t o  e c T Ł  B H e m H n e  H e o S p a T H M O c i H ,

P aO C M O T p H M  K a K  BJIHHJOT BH eU IH H S H e O fip a T H M O C T H , O B O iłO T B e H H H e  DiHKJiaM  IIXM H 

B X M t  n p H  n p H Ó J IH S e H H H  HX  K O Ó p a T H M O M y , T O - e O T B  K O T f la  HHCHO H 3 0 T e p M  B I lH K Jie
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HXM h  h h c j i o  oTyneHeä escam a, b  pmcjie BXM orpeMHTca k  SecKOHenHocTH. 
TeopeTH^ecKHe hhkjih npHBexeHü Ha p a c . 4 ( a ,  6 ) .

Tanne

P h c « 4 . XapaKTepHHe BHemHHe HeoÔpaTHMoem b  cxyneHqaTOM immie KapHO ( a )  h

HHKie JIopeHua ( 6 )

T a 6 j iH D ;a  1

t a
288 278 268 258 248 238 228 218 208 198 188

TX 293 288 283 278 272 267 262 257 251 246 240

y paBHeHHa .ąjih onpe^eaeHHH xojioflHjiBHoro KOBfjxfuiimeHia MHOroxepMtioro iiHKjia nXM 
u M H orooTyneH H aioro ujiKJia BXM r a e » !  eae^yiomHÖ bha

nXM
 t b ~ t a__________________ }

( T B + ¿ V  l n  -  ( T „  -  T . )

(10)
B

t b  -  t a

' BXM

( t b  l n  i f  -  ( t b  -  V

(11 )

yeaoBHO npHHHMaa, h i o A T  = A T q = A T c^ npoflH(|)$epeHiłHpyeM ypaBHeHHH (lo),
(ll) no A T
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gć
t>(AT ) nxM

{t b - V
", TB - AT (Tb 4 AT)(Ta  - T b )]

L Ta  - AJ ' (Ta  - A T 'ilrB - A T , J
T - AT

[(Tb + AT) in ^  _aT - (Tb - Ta )
2 ¡2 )

_ se
s (AT ;

(Tc V
BXM

(Tb + AT) ln y (TB

13)

ConooTaBJiHH ypaBHeHHH ( 1 2 ) ,  ( 1 3 )  oneBiiAHO, hto EHenHKe HeoöpaTaMOCTß e 
HXM b  6oabneił o ieneH H  cKasHBaroica Ha xoxoxajibHiift KCsifefiKiüieHT, qew b  r e o p e -  
THHeo K O M  uHKJie BXM. IIpH ï , ,  = 298 K , T^ = 258 K pa3H0CTb TeMne p a i y p  A ï  = 
10°C oHHxaei xoxoflM bHKg K03$(j!KHHeHT BXM n a  17% ôoxbme hom BXM, a  npa 
AT = 20°C yace Ha 30%.

B t o  BpeM H  K a x  BHenHHe H eo G p a iH M C C T H  s Goxbueä Mepe b j i h h m t Ha xoxoaHJib- 
H H 0 K 09$ $ H U H eH T  napO K O M npeC C H O H H O 0 M amHHH, B K y T p eH H H e H e o 6 p aT H M O C T H ,K aK  H S -  

s e o i H O ,  b  3 H a H H T e x b H 0  G o jjb raeB  o t e n e K H  b . ' i m b t  H a  B H e p r e iH H e c K H e  K oaijK jiH m ieH T H  

B 03fly )H H 0 ñ  X O JIO ßH JIbB O ä M aiíH K H .

OKOHnaTexbHOe pemeHHe npa BuGope Toro xhGc hhofo Tuna xoxoAHXbHOft MaiiHHbi 
Moacei ÖbiTb npHHHTo ToxbKO npa yaeie Kai< bhsuihhx, TaK a BHyTpeHHBX H e o C p a m -  
MOCTeñ, TO - eclb Ha  OCHOBaHHH AeííOTBHTeXbHblX XO.HOflHXbHhDC K03$4)HUHeHT0B .

J)eÜOTBHTeXbHHfi XOJIOXHJIbHHÖ KOSÓ^HÍlHeHI M0K6T GuTb BbtHXCJieH a HaXHTKHeOKHM 
nyiëM c BBefleHHeM cooiBeTCTByrauHX 3Mirapn>iecKHx ko3<J)(|)Huh6htob , xapaKiepii3y¡o- 
H H X  BHeiHHe h  BHyTpeHHHe HOTepa b  uiiKJie.

JIjih UHKxa BXM o MHo r o o T y n e H H a T u M  cxaiHeM y p a BHeHue axíi onpe,nejieHHH x o j i o- 
AHXb H o r o  KOD$x|)n:HneHTa HMMeT cxe,nyiomnä b h æ

(t d + AT) 1 -
1 +

k-1
4 ! °Po

v g - * T

e = T 7 T

V AT
’J k l

k-1 r ap0 i
A p-i

— f1 +^ \
X ( l + ^ i ) - i • - (Tb + AT) 1 "Í- p )1 \ __n /

Po -* (14)

r^e :

n
A P ,

_ BHyTpeHHHft KEW KOMnpeccopa oähoB ciyneHH cscaiaa,
-  KoxHHeoTBO c iyneaeft c ä h t h h ,

-  O T H O C J ïT e jib H b te  THApaBXHaecKHe H O T e p a  b  x o j i o x H j i b n o i }  (p e fp ax ep aT o p - 
ho8) KaMepu,
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* Pi■ p i -  O TH O O H TejifcH bie rn ,D ,p â 3 J iH q e c K H S  n o i e p a  b  o x h o 8  o iy n e H H  c s a T a a ,
i

p Pn - ^aBxenae b naxxe, mhhhmcuibho© a M a x c a M a x b H o e .

f le g C T B H T e X b H H e  XOXO flH XbH N e KOP$<î)HIi;neHTU napO K O M npeC C aO H H H X X O X O flB X bH H X  M a -  

niHH o n p e f l e x a i o T c a  p a c q ë T H H M  n y i ë M  c n o M o n b io  T a ß x a n  u i  .ą a a rp a M M  a x a  c o o T B e i -  

c T B y m ą e r o  x x a , ą a r e H T a  n p a  B B e a e H a a  B M n a p a q e c x a x  xo a-Ix jH n H eH T O B  h  B e x a q a H ,  x a -  

6 0  n o  p e 3 y x B T a i a M  a c n H T a H a S  x a x  O T H o m eH ae  x o x o f lo n p o a 3 B O ,ą H T e x b H O C T H  M am aH H  k  

n o T p e 6 x a e M o 8  m o i ą h o c t h •

C paB H O H H e a H e p r e i a q e c x a x  x a p a x i e p a c i a x  p a 3 x a q H H x  x o x o â h x b h h x  M am an  M o x eT  

npO B O flH T bC H  O nO M O U bB XOXO,ĘHXbHHX K 0 3 $ $ H IÍH S H T OB TOXbKO B TOM C X y q a e ,  X O r ^ a  

M am aH H  n o T p e & x a io T  o ä h h  h  t o t  xe b h æ  B H e p r a a .  S H e p r e T a q e c x a e  n o x a 3 a T e x a  x o -  

X 0 ,H,HXbH0 8  ManlHHH H e  flOXXHH 3 aB H C H T b  OT TOTO x a X O g  BHÄ 3 H e p rH H  O H a n O T p e Ô X H - 

e i  h  n o a T O M y  c p a B H e H a e  H eo fix o ^ H M O  n p o a 3 B 0 ,n ,H T b  n p a  n o M o m a  e ^ H H o r o  y H H B e p c a x b -  

H o r o  x p a i e p a a ,  K O TopH M  a B x a e T c a  o T e n e H b  T e p M O A H H a M H a e o K o ro  o o B e p m e H O T B a ( 3 K -  

c e p r e T a q e c x a f i  K i m ) .

H e o 6 x o ^ H M O o T b  B B e s e H H H  e ^ H H o r o  y a a B e p c a x b H o r o  x p H i e p a a  o Ö y c x o B X H B a e T c a  h  

T e M ,  q i o  b  n o o x e ^ H e e  B p e M a  o i a B H i o a  3 a , n a q a  n o  C 0 3 ,n a H H x >  x o M n x e x c H H X  C H O ie M  

T e n x o x x a f l o c H a e x e H H a ,  b  K o i o p a x  x o a o ^ n a b n u e  M am H H H  H e  t o x b x o  B 3 a a M 0 C B a 3 a H H  0 

a p y r H M  T e n x o a H e p r e i H q e c K H M  o 6 o p y , n o B a H a e M ,  h o  h  c x y x a T  noM HM O n p o a S B o a o T B a  

x o x o f l a ,  H a  p a 3 x a q H H x  T e M n e p a T y p H t c c  y p o B H a x  h  ä x x  n p o a 3 B o a c T B a  l e n x a  ( H a n p a -  

M e p  n o x y q e H a a  r o p a q e g  b o ^ h ) .

O o T a B x a a  B o n p o o  0  M H o r o n e x e B H x  x o x o ,n H X b H H x  M a m a H a x ,  na p a o .  5  n p a B O f l X T c a  

o o n o o i a B x e H H a  a H e p r e T a q e c x a x  n o x a 3 a i e x e 8  x o x o f l a x b H H X  M a m a n  n p e a H a 3 H a a e H H H X  

f l x a  o x a a a y i e H H a  H a p y s H o r o  B 0 3 a y x a  o t  T-g =  298 K f l o  T e M n e p a T y p  l^-90°0. Bee 
o p a B H H B a e M H e  n a p O B u e  x o x o ^ a x b H H e  M a m a H H  p a c c M a i p a B a m T o a  o  o x H O f t  T e M n e p a T y -  

po8 K a n e a a a ,  a BXM - c o ^ H o g  o i y n e H b œ  c x a i a a .  T a x o f i  B a p a a H T  o p a B H e H a a  B n o x -  

H e  Ä o n y o i H M ,  T a x  x a x ,  H e o M O i p a  a a  x y s m a e  a H e p r e i a q e c x a e  n o K a 3 a i e x a  M a m a H j 

o h  O T x a q a e i o a  o p a B H H i e x b H o g  n p o o x o i o 8  l e x H a q e c x o g  p e a x a 3 a n H H .

IIpaMeHaa MHorooiyneHqaioe oxxaayseHae B03,nyxa b IIXM mh b  3HaqaTexbHo8 
oTeneaa ycxoxHaeT peaaaaaąaio npoqeoea oxxas^eHaa Ha npaxTaxe .Toate caMoe uox- 
HO CKa3aTb a o npaMeHBHaa MHorociyneHqaToro oxaiaa b  BXM. Ha pao. 6 npaBe- 
ĄSHbt rpa$axa oonooiaBxeHaa HXM c AByx a Tpëx TepMHOOxxaameHaeM a BXM o AByx 
a TpëxOTyneHaaTHM ostaiaeM. OqeBH,HHO, SHepreTaqecxaa 3$$exTHBHOOTb BXM npa-

(15)

(16)

r^ei
X -  aKoepreiaqeoxaa leMnepaiypHaa $ y H x ip i a  [ 3 ]  -  BexaqaHa, oCpaTHaa xoxo- 
Bl

ÄHXbHOMy xoatJxfanaeHTy n a x x a  KAPHO.
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F u e .  5 .  C T e n e H b  T e p M O Ä H H a M H H e c K o r o  c o B e p m e H C T B a  O Æ H O T ep M H H x  n a p o B b i x  x o a o -  
Æ HJIBHHX MafflHH Ł  O ^ H O C T y iie H H a T b lX  B 0 3 a y iH H H X

1 -  n a p O B x e K T o p H u e  x o j io ^ H J i B H u e  M a œ H H H , 2 — B 0 3 f l y m H u e  o  n o ^ M e m n e a i m e y .  a i M o e -  
( J e p H o r o  B 0 3 £ y x a ,  3 -  O Æ H O C T y n eH H aT u e  B 0 3 ,j;y m H u e ,  4 -  a ô c o p Ô iy io H H H e ,  5 -  o æ - 
H o c T y n e H q a T ü e  Ha $ - 1 2 ,  6  -  O flH O C T y n e H q a T b ie  H a  $ - 2 2 ,  ? -  K a c K a f lH H e , 8 -  f l B y x -

oTyneHnaTue Ha $ -2 2  h  n h

-10 0 -10 -20  -30  -4 0  -50 -60 -7 0  -SO t  “C

Pue, 6, OieneHL TepMO^HHaMHHecKoro coBepjneHCTBa MHoroTepMHHx napoBHx h  m h o -  
ro e iy n eH H aiH x  b o 3.nyinHUx x o j t o s h j i l h i j x  M am iiH

1  -  Â B y x c T y n e H H a m e  B 03fl,yiiiH H e x o a o ^ n j i L H u e  « a m h h h , 2 -  Ä B y x T ep M H tie  n a p o B u e ,
3 — T p e x T e p M H u e  n a p o B H e ,  4 -  M H o r o e i y n e H q a i a e  B 0 3 ,ąy iiiH H e ,  5 -  T p e x c T y n e H i a -

T bie B O S ^ y m H b ie ,  6  -  T p e x T e p M H u e  K a o K a ,n H a e , 7 -  Ä B y x ie p v H H e  K a c K a jtH H e
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d x M c a e x e x  K B dfxJeK X H BH O ciH  H e K o x o p u x  x o x o f lH X b H H x  MamHH y sce  n p a  T e u n e p a i y p e  

-50 -f -60 °C.
Cxe,nyeT y n e c T b  t o i  ifaKT, h x o  T e x H H H ecK H  npoąe p e a j iH 3 0 B a T ł  npoMexyxo>raoe 

oxnaacfleHHe b  ipraxe BXM, ae M  M H o ro x e p M H o e  o x x a x x e H H e  b  p m u i e  IIXM, iax KaK b 

nepBOM c x y a a e  y c i a H O B K ą  d y x e x  ouiHiaTioi, H e x o x b k o  doxee n p o o x o i i  cxeiaofi, 
h o  h  o iH O O H ie x L H O  H e c x o x H o S  a K c n x y a x a i i n e B .

I I o B i o i i y  n e x e c o o d p a 3 H o  p a c o u o x p e i k  h h k x  B 0 3 ^ y m H 0 f ł x o x o x ,n x b H o 8  uam H H H  o 

M H o r o o x y n e H H a ib M  c x a i H e M ,  x a K  ic a x  x a K O g  c n o c o d  c s c a iH X  ysxe H a x o x n T  n p a i c T H H e c -  

K o e  n p n M e H e H H e  b  H e ic o T o p h tx  K O M n p e c o o p H H x  y o x a H O B K a x  [ l ,  z] h ,  c x e x o B a x e x b H O ,  

B H a o i o a ą e e  B p e M x  H e  n p e x c i a B X f l e x  o o o d o B  x p y x H O C T H  n p a  x e x H a a e C K O M  B o n x o m e -  

H H H .

Ha p a o .  6 K p H B a a  4 x a p a K i e p H 3 y e x  c i e n e H b  x e p M O x a H a M a q e c K o e  c o B e p m e H C i B O  

BXM o  M H O r o c x y n e H t i a T H M  c a a x a e M  (Kim T y p d O M e x a H H 3 M O B  n p a H X i u  p a B H H M a  85% n p a  

p a 3 H o o x a x  x e u n e p a T y p  15°C). Kax o a e B B X H O  x a x a a  BXM, H e c M O i p a  H a  H e x o c x a X K B  

B 0 3 x y x a ,  K a x  x o x o x a x b H o r o  a r e H i a ,  n o  B H e p r e T a x e  K O H K y p e H iH O  c n o c o d H a  o n a -  

p o B b iM H  x o x o f lH X L H H M H  M anHHELM H,  ( x a i e  o  T p ijx x e p M H b iM  o x x a x m e H a e H )  n p a  x e m i e p a -  

x y p a x  -45 4 -55°C. O j H a K O ,  O K O H a a x e x b H O e  p e n e H H e  n p a  B H d o p e  x o r o  xa6o h h o t o  

x a n a  x o x o x a x b H O i t  M a n a H H  i i o x e t  d u x b  n p a H H i o ,  i o x l k o  a a  o c H O B e  p a 3 B e p H y x o r o  

T e x H H K O —a K O H O M a a e o K o r e  a a a x H a a  o y a S T O M  K O H K p e iH H X  x e x H a x o —o K O H O u a a e c K a x  o- 
c o d e H H o o x e f l .
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ANALIZA TERMODYNAMICZNA OBIEGÓW IZOBARYCZNEGO 
OZIĘBIANIA POWIETRZA

S t r e s z c z e n i e

W pracy rozpatrzono analizę termodynamiczny odwracalnych obiegów zięb- 
niczych z zastosowaniem do oziębiania powietrza atmosferycznego do tempe- 
.ratur -80°C. Analiza oparta na bilansowaniu egzergetycznym pozwoliła po­
równać rzeczywiste obiegi gazowe z obiegami parowymi maszyn ziębniczych, 
przeznaczonych do oziębiania powietrza.
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THE ANALYSIS OF THERMODYNAMIC CYCLES 
OF I30BARIC AIR COOLING

S u m m a r y

The paper presents the analysis of reversible cooling cycles 
taining the air, which have temperature up to -80°C. The exergs'i 
lysis was used for comparing real gas cycles and steam cycles of 
tions for air cooling.

for ob- 
cal ana- 
ins t a 1 la-


