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O f le e C K H ił  T e x H O n O T H H e C K H B  H H O T H T y T  

XOJIOAHAbHOa n pO M b iaU ieH H O O T H

TErUIOHCnOJIb3yiOmAH yCTAHOBKA JUIH KOMEHHHPOBAHHOTO 
TEIUIO-XJIMOCHAB5KEHHH XHMHMECKHX nPEjmPHHTHii

COBpeMeHHŁie K pynnue xHMHneck h e  npennpHHTHH, ocoOev.HO no npoH3BOAOTBy 
HCKycoTBeHHHx BOJiOKOH, Ann o6ecneneHHH TexHOJiornnecKHx npoueccoB  Hcnonb3yx>T 
3HanzTejibHŁie KOJinneoiBa T enna n x o jio s a .  Ilpn btom  b oohobhom  npHMeHHioTCH o a -  
H opejieB ae aH eprexnneoK ne ycTaHOBKH: SonnepHue a jih  n o n y z en n a  ro p n n e S  b o a n , 
napoKOMnpecoHOHHue h a6oop6nnoHHtie xonoAHnbHue MainzHa fijin. nonyneHHH h h s k o -  
TeM nepaTypHoro xonoA a n xonoAa Hcnonb3yeM oro b o n c T e M a x  KOHAHnHOHzpoBamia 
B03A yxa. HeoSxoAHMbift ąjih TexHOAornneoKzx npoijeccoB  b o s h h o S  n a p  o  AaBneHHeii 
0 , 2  4- 0 , 4  M ila ,  n o n y n aeT cn  KaK npaB nno nyieM  ApoccenHpoBaHHH b peA/KiiHOHHO- 
oxxaAHTejibHtix yciaHOBKax (P O y )  n a p a  H3 o idopoB  iyp6nH  o HananŁHbiM AaaneHHeM 
0 ,6  i  1 ,5  MIIA n TeM nepaTypoił 400 -f 500 K. TaKOił cnocofi HBnneTCH ManoaiJrjpeK- 
th b h h m , Tax Kax npn 3Tom He np0H3B0AHTca none3HaH p a g o T a , a  pa3A nnne b c to h -  
m o c t h  n a p a  a o  h n o cn e  POy no oyneoTByionHM Tapn$aM Ha Tenno [1 ] 06ycnaBJiHBaeT 
3HanHTenbHHe BKOHOMnnecKne no T ep n .

B  OAecoKOM TexHOnornnecKOM HHCTnxyTe, ooBMeoiHO c PooyAapoXBeHHHM npoeKi- 
HblM HHOTHTyT OM npeAnpHHTH0 HCKyCCTBeHHHX BOnOKOH, npeAAOXeHa KOMÓHHHpOBaH— 
Han ycTaHOBxa a a h  oAHOBpeMeHHoro nonyneHHH Tenna b  b h a c  napa h  ropnneK b o a h , 

a Tansce xonoAa b  b h a s  oxnaacAeHHoro lennoHOCHienn (pacoona) h  B03Ayxa,Hcnonb- 
3yeM0r0 B OHCTeMaX KOHAHUHOHHpOBaHHH npOH3BOAOTBeHHŁDC nOMeaieHH0.

B K a n e o T B e  M an iH H H oro  o 6 o p y A O B a H H H  B KOM6HHHpoBaHHbLX y c i a H O B K a x  M o ry T  H a S -  

t h  m a p o K o e  n p H M e n e H H e  aB H an H O H H tie  r a 3 0 i y p 6 H H H H e  A B H r a T e n n ,  o ip a C o T a B i n H e  H a -  

3 H a q e H H H ft n e T H u g  p e c y p o .  A B H a n n o H H H e  T y p 6 o M e x a H H 3 M H , K aK  H 3 B e c i H O ,  o f in a n a io T  

BHCOKHMH 3H aneH H H M H  B H yT peH H H X  K 0 3 $ $ H U H eH T 0 B  n o n e 3 H O r O  A 6 0 C T B H H , OAHaKO n o  

p H A y  npH H H H  b  n eT H b o c  y c n o B H H X  h x  M O T o p e c y p c  B e c b u a  H e 3 H a n H T e n e H . B H a3eM H H x 

ace y c n o B H / i x  s t h  B ticoK osiJxpeK T H B H H e a r p e r a m  M o ry T  s K o n n y a T z p o B a T b c n  e n ie  a o -  

BOAbHO A JIH T e n b H O e  B peM H .

I l o o n e  c p a B H H ie n b H o  H e c n o x H o a  p e K O H C T p y K iy iH , aB H aitH O H H H x A S H r a i e n b  M o x e t  

H c n o n b 3 0 B a T b C H  K aK  K O M n p e c o o p  o  c o f ic T B e H H o a  npH B O A H oB  T ypfiH H oB  ( T e n n O H c n o n b -  

3 y io a iH a  T y p ó O K O M n p e c c o p  -  T T K ) ,  a h O o  KaK A e ia H A e p  o  r a a o B t o i  y T H n H 3 a io p o M  m o -  

mHOCTH (T y p O o A e T a H A e p H H a  a r p e r a i  — T H A ) .  T a K H e  a r p e r a i u  p a 3 p a 6 o i a H b i  h  h o -  

c n e A O B a H u  H a  o h h i h h x  n o n H O p a 3 M e p H u x  S K o n e p H M eH T a n b H H X  c T e H A a x  b  O a s c c k o m  

T e x H O n o rH n e c K O M  H H C T H T y ie  aBTorpaMH [ 2 j .
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P u c . 1 . CxeMa KOMöHHupoBaHHOö TenjiOHcnojib3yioneit ycTaHOBKH
1 -  T e n j i O H c n o j t b 3 yram H a  T y p ö O K O M n p e c c o p ,  2 -  k o h t & k t h H ä  l e n a o o ô M e H H H K ,  3 
TypeofleTaH^epHbiä a r p e r a i ,  4 -  paccojibH H ä lenaooöMeHHHK, 5 -  peKynepaiHBHHä

TenjiooÓMeHHZK

O x e M a  T e n a o H C n o a b 3 yiomeä y c T a H O B K H  K O M Ö H H H p o B a H H o r o  T e n a o x a a , n o c H a 6 )iceHHH: 

n p e ^ o T a B J i e H a  H a  p z c .  1 , a  o o o T B e T C T B y i o ą H g  x o j i o ^ H X b H u ä  n ax a  H a  p u c .  2 .  T y p - 
Ö M H a  T e n j i o H c n o x b 3 y » m e r o  l y p ö o K O M n p e c c o p a  ( l )  B K a j o a a e i c a  n a p a a a e a b H O  cyrçec- 
T B y i o m e ä  p e j , y K u H O H H o - o x J i a Ä H i e J i b H o ä  y c i a H O B K e .  B o ^ H H O ä  n a p  p a c m a p a e T C H  H a  H e ä  

o t  H anajibH oro . ą a B a e H a a  P  ̂= 0 ,6  4 1 ,5  Mila a o  K O H e r a o r o  . ą a B a e H a a  PÍ, = 0 ,2 4  
3 , 4  Mila h  3 a T e M  n o a a e T C H  a a a  h c n o j i b 3 O B a H H H  b  T e x H O a o r a n e c K a x  n p o p e c c a x  n p o -  

xbirajieHHoro n p e a n p a a T a a .  P a ö o i a  p a c m a p e H a n  B o j y i H o r o  n a p a  z e n o a b 3 y e T e a  .xaa 

n p H B o ^ a  K O M n p e c o o p a ,  b  K o t o p o m  a T M o c $ e p H H ä  B 0 3 flyx c x a M a e T c a  o t  i,aBJieHHH 

o a p y acaiomeä o p e a n ,  a o  a a s a e H a a  ^  ( n p o p e c c  1 -2  H a  p a c .  2 ) .
CacaTHä B 03ayx  b  i,anbHeämeM o x aax aae iC H  b  TenaooöM eHHzae, a a ß o  a e n o c p e a -  

CTBeHHO b  TpyßonpOBOae ( n p o p e c c  2 - 3 )  u  HanpaBaneTCH b  KOMnpeccop ly p ö o ae T a H - 
a ep H o ro  a r p e r a T a ,  r a e  aoxaM aeTca ao  aanaeHZH Pg (n p o n e c o  3 - 4 ) .  Ilo cae  o to to  
B03flyx HanpaBJineTCH b  TenaooßMeHHHK ( 2 ) ,  r a e  oxaaxaaeT C H , H arp eB aa  npa  3Tom 
Boay (n p o p e c c  4 - 5 ) .  B p eay n ep aT o p e  ( ö )  npoacxoaH T sajibH eäm ee o x a a x a e n a e  B 03- 
a y x a  a °  T eM n ep a iy p s  T . H3 p e x y n e p a io p a  B03ayx n o a a e ic a  Ha a e ia H a e p  r y p ö o a e -  
TaHflepHoro a r p e r a T a  ( 3 ) ,  r a e  p acm apaeT oa c  oxaaxaeH zeM  u npoz3BoacTBOM p a -  
öoTbi (n p o n e c o  6—7 ) .  OxaaxaeHHHä s o  leM nepaT ypu  Ty B 03ayx noaaeTCH b  p a c c o — 
abHbtä TenaooÖMeHHHK ( 4 ) ,  r a e  e r o  le M n e p a iy p a  noBH m aeica a °  Tg 3 a  c a e i  oxjiaac- 
a e a a a  p a c c o a a .  B o3ayx  c TeM nepaTypoä Tg a a a e e  c aeay eT  b  peK ynepaT op H 3 k o -  
T o p o ro  BbDcoflHT c  T eM nepaiypoä  T g  h  n o a a e ic a : b  KOHamiHOHzpyeMoe noMerçeHae.

O c O Ö e H H O C . T b K )  y C T a H O B K H  H J I B H e T C H  T O ,  H T O  H O f l O T p e B  BOflH n p 0 Z 3 B 0 a H T C H  B 

K O H T a K T H O M  T e n a o o Ô M e H H O M  a n n a p a i e  c p e r y a a p H O ä  H a c a f l K O ä .  T a n n e  a n n a p a m  o t -  

a n a a i o T o a  K O M n a K T H O C T b i o ,  n p o c T o i o ä  b  3 K c n a y a T a n a a , o T H o e m e a b H O  M a a o ä  c t o h —  

M O C T b i o  [ 3 ].  T e u n e p a i y p H b i e  H a n o p u  Mescay T e n a o H O c a T e a a M a  b  s t o m  c a y a a e  M o r y T  

H M e i b  caMbie M a a a M a a b H n e  3 H a n e H H a .  B n c o a a a  3 <}x}>eKTHBHOCTb T a n o r o  p o a a  a n n a p a -  

T O B  o ß b a c H a e T c a  O T c y T C T B a e M  T e p M H a e o K o r o  c o n p o T a s a e H a a  b  n p o n e c c e  T e n a o o ß —  

M e H a ,  a  T a n x e  H a a a a a e M  u a c c o o ö M e H a .
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P u c .  2 .  Ä eftC T B H T eJIL H H ft UHKJI B 0 3 * y ll IH 0 8  XOJlOfHJIbHOñ MamHHH c  Æ B y x c T y neH w aTH M
c i a n e t i

1, 2, 3, 4, 5, 6, 7, 8, 9 - t o h k h  p e a x b H H X  npopeccoB, 2 ' , 3 ' , 6 ‘ -  towkh H^eajib- 
Hboc npoąeccoB, AP  , Û P . , A P ? ~ rHxpaBXHaecKHe noTêpn b TenjiooCMeHHUx a n -  

0 napaïax
/

J la s  p a c a e i a  T a K o ö  KOM ÖHHHpOBaHHOü y c ia H O B K H  6 u x a  p a 3 p a 6 o T a H a  c o o T B e i -  

c T B y B n ia a  M e T o ,ą n K a  c  a c n o j iB 3 0 B a H n e M  B m u ic j iH T e jib H H x  M am H H . M eT O A H K a c i p o H i c a  

H a  o c H O B e  c o B M e c T H o r o  pem eH H H  y p a B H e H H f t ,  o n H C H B a so m ax  n p o p e c c u  cjicaTH H  h  p a c -  

m a p e H H H , T e n x o M a c c o o ö M e H a ,  x a p a K T e p H C T H K  T y p 6 0 M e x a H H 3 M 0 B ,  n a p a M e T p o B  T e p w o -  

Ä H H a M H a e c K o ro  H H K Jia , C B oB cT B eH H N X  n o T e p Ł  u  n p .  B x o K - c x e M a  p a e a e i a  C T p o H T c a  

n o  n p H H i;H n y  H a ö o p a  K O M iuieK C O B , K O i o p a e  irp e f lC T a B Jia io T  r p y n n u  B 3aH M 0 C B H 3 aH H H x  

3aB H C K M O C T efl, o n p e ^ e x H io m H X  3 a K 0 H a e H H u i ł  n p o p e c c  b t o m  h j i h  h h o m  o jte M e H T e  y c -  

T aH O B K H • O ^ h h  H 3 s a p n a H T O B  p a c n e i a  n p e ^ c T a B j i e H  b  T a ß j i n n e  1 .

TeX H H K O -3K O H O M H H eC K H e H 0 K a 3 a T e X H  KOMÖHHHpOBaHHOÄ yC TaH O B K H  3 H á H IiT e  JlbHO

B a u e  no oiHomeHHM k  paaflejTŁHHM cxeM au  n o ay n eH H s T ex  see KOHeaHux söqieKTOB n p n  

ho m o ^h  oCopyAOsaHHH, BH nycK aeM oro npoMHSjieHHOCTBio a  H a c T o m n e e  n p e t á x .  3 t o  

^ o c T H ra e T o a  s a  c a e T  npHMeaeHHÄ cpaBHHTejibHo H e ^ o p c r o r o  MaHHHHoro o Ö opy^O B a- 

h h ä  (aBHapHOHHHx .¡¡.BuraTe-iieä, OTpaÖOTaBaiax JieTHbifi p e c y p c )  h  B T o p n a n o ro  h c -
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n o j i h 3  0 B a H n ¡ i D H e p r e T im e o K H x  p e c y p c o B  (3 a M e H H  n p o n e c c a  ^ p o o c e j iH p o B a H H B  b o ^ h -  

Horo n a p a  b  POy ero aAHaóaTaqeoKHM p a c m a p e r a e M  o n o j i y n e m e M  p a ß o i n ) .

TaÖJinna 1

HanMeHOBaHHe EflHHHUa H3M. BejjHHHHa

CxopooTb BpameHHH TenjiOHonojib3yiomero 
KOMnpeccopa p a « /c 735
MacooBbifl pacxofl B03,nyxa K r/o 9 ,7
CxopocTb BpameHHH Typ6oaeTaH,ąepHoro 
a r p e r a T a p a n /o 578
0 6 ą a a  c ie n eH b  cacaTHH b  nnKJie - 4 ,3
C ieneH b cscaTHH b o  BTopoit CTyneHH - 1 ,5 3

TeM nepaTypa OKpyacamiea c p e ^ a K 298
Hn3ßiaH TeM nepaTypa b  nHKJie K 204
X0JI0fl0np0H3B0flHTeabH00Ib k B t 680
TeM nepaTypa ro p H n eä  b o ^ h K 360
T enaoB aa npoH3BO,nnTejibHOCTb no Bo^e k B t 1590
Pacxofl r o p a n e ä  b o ^ h

3 /M /n a o 2 6 ,3
JlaBJieHHe n a p a  Ha B x o ,ą e  b  TTK Mila 0 ,8

TeM nepaTypa K 483

JaBJieHHe n a p a  Ha Bhixose s¡3 TTK Mila 0 ,4
T eM nepaiypa K 418
P a c x o a  nap a K r/o 7 ,8 3

B H a c T o a n e e  BpeM H  n p o B o ^ a T c a  p aÖ O T hi n o  M O H iaacy  o n n T H O -n p o M h m ijieH H O ä  k o m -  

Ö H H H p o B aH H o ä y cT aH O B K H  H a  o ä h o m  H3 n p o M tm u ieH H U x  n p e f l n p a H T H ö .  O n n T  B K c n j i y a -  

la U H H  T a x o í í  yC T aH O B K H  B npOMblfflJieHHOOTH BO MHOTOM n 0 3 B 0 JIH T b  C yÄ H T b 0 flajIbHeä- 
m e ft n e p c n eK T H B H O C T H  T a x o r o  p o ^ a  K O M Ö H H H poBaH H tix y cT a H O B O K .
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INSTALACJA WYKORZYSTANIA CIEPŁA W KOMBINOWANYCH URZĄDZENIACH 
GRZEWCZO-ZIĘBNICZYCH ZAKŁADÓW CHEMICZNYCH

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

Rozpatrzono schemat i analizę termodynamicznego obiegu instalacji prze­
znaczonej dla otrzymywania ciepła, chłodu i klimatyzowanego powietrza. W 
instalacji przewiduje się zastosować lotniczę turbinę gazowę wykorzystanę 
w lotnictwie. Praca pokazuje rezultaty obliczeń takiej instalacji.

THE INSTALLATIONS FOR UTILIZATION OF HEAT 
IN HEATING-COOLING SYSTEM OF CHEMICAL PLANT

S u m m a r y

The paper presents a scheme and an analysis of thermodynamic cycle of 
installation for obtaining heat, coolness and air conditioned.Air-gas tur­
bine will be used in the installation. The results of calculations for 
such system are shown.


