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HOBOCH6npOKHił 3JieKTp0ieXHHqe0KHfl 
H HCTHTyT

nPHHUHn HEPABHOIXEHHOCTH IIOTOKOB nPH MOfiEJIHPOBAHHH I1POUECCOB 
ÜP0H3B0HCTBA TEIUIA H 3JIEKTP03HEPrHH HA T3C

P e 3 » M e .  n p a  a H a j iH 3 e  $ y H K iín o H H p y io m n x  T e n j i o s H e p r e T u q e c K H x  y cT aH O B O K  
n p e j u i a r a e T C H  H c n o j i b 3 0 B a T b  n p n H im n  "H ep aB H O n eH H O C T  h  it o t o k o b " ,  K O T opaM  
3 aK JiK rq aeT C H  b  n o c j ie n o B a ie j i L H O M  H c c j ie ,ą o B a H H n  T e x H O J io r H n e c K o a  o x e M a  
n p o n 3 B O A C T B a  u  p a 3 f le j i e H H H  n e p B H H H u x  s a i p a T  b  KasMOM  c e n e H M  c x e M t j  n p o -
n o p p H O H a jib H O  co n o c T aB H M H M  BH flaM  n p o ^ y K p H H  (n o T O K a M  n a p a ,  3 K c e p r n n  u
T . n . ) .

1 ,  B c T Y n je H H e

P a 3 B H T iie  c j i o x h h x  M H o ro p e j ie B H x  y cT aH O B O K  i p e f i y e T  p a 3 p a 6 o T K H  6 o a e e  c o B e p -  

m eHHHX M eTO ^O B H C C Jie ,Ę O B aH 0 ił. I lo T p e S H O O T b  B 3T 0M  B 0 3 H H K ae T  ,  H a n p H M e p ,n p H  p a 3 -  

p a f io T K e  ítJiH  ACy T3C M a ie M a T a q e c K H x  M o j e j i e g  iłyH K U H O H H poB aH H H  T e n jio $ H K a iiH O H -  

h h x  y cT aH O B O K  (a b  pafle c a y a a e B  - K O H xcH capH O H H H X  y c T a H O B O K ), ąjih a H a x H 3 a

T3I1 h  n e p e p a c x o j o B  T o n r a B a ,  p a 3 ,n e j ie H H H  3 a i p a i  t o M H B a  M e sw y  oT nycK aeM H M H  n p o -

A y K T aM H , p a c n p e s e j i e H H H  H a r p y 3 K H ,  y n p a B J ie H H H  n p o n e c c a i i H  h T.n.
C y m e c T B y io ą H e  M eT O flu  a H a 4 H 3 a  o 6 a a j ;a i i ) T  o n p e ie a e H H K M H  H e ,ą o c T a T K a M n , T a n ,  

r p y n n a  ( p z 3 ím e c K H x  M e io ^ O B  a H a j i H 3 a ,  y r a T U B a a  flJiH H y l e x H O J i o r a n e c K o a  n e n o z K K  

n p o H 3 B 0 4 C T B a  n p o s y K n H H ,  H e y n H T H B a e T  K a n e c T B e H H o r o  p a 3 j in H H ¡ i  M eac^y B nąaM H  n p o -  

H 3 B 0 S H M 0 a  3 H e p re T H H e C K 0 f t  np O fly K U H H .

T p y n n a  M eT O flO B , p a c c M a T p H B a K u n a a  T e n H 0 3 H e p r e T H n e c K y n )  y c T a H O B K y  K aK  " n e p -  

H u fi h ję h k "  , r ^ e  B x o flaM H  h b j ih io t c h  s a T p a i H ,  a  B H x o ^ a M z  -  n p o ^ y K T H ,  y r a T Ł iB a a  K a -  

n e c i B e H H o e  p a 3 J iH H H e  b  n p o H 3 B O ,a n M o a  o H e p r e T H n e c K o a  n p o n y K n u H ,  n e  y n H T H B a e T  

pa3X H H H H  b  jy iH H a x  T e x H O J io rH H e c K H x  n e n o n e K  n p o H 3 B o ^ c T B a  o t h x  b h ^ o b  n p o a y K H M .

A H aJiH 3 c y ą e c T B y » n H X  m s t o ^ o b  n o K a a H s a e T ,  <j t o  o h h  h o c h t  n a c t h h 3  x a p a K T e p  h  

H e  h b j ih k j t c h  y H H B e p c a j ib H ta in  [ 1 ] .

2 .  IIpH H nK n  " H e p a B H o n e K H o c T H ” h o t o k o b

lipa aHajiH3e lenaosHepreianecKoa ycTaHOBKH neo6xoAnuo nocxeflOBaiejibHO pac- 
caaTpHBaTb bch> TezHOjiorHHecKy» oxeuy np0H3B0^ciBa BHeprHH. IIpz 3Tom aHajiH3 
OTfleHbHHx y340B ycTaHOBKH MoaceT B b m o j iE . iT b c a  ijHaHnecKHMH hjih sK cepreiH necK H -
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m h  M e T o ^ a M H  B 3 a B H C H M o c T H  o t  T o r o ,  o f l H o p o ^ H y K i  u j m  p a 3 « o p o , Ę H y j o  n p o f l y K U H K i  n p o -  

H 3 B O Ä H T  9 t o t  y 3 e j i .  K a x f l u ä  T e x H O J i o r H t i e C K H f t  y 3 e j i  y c T a H O B K H  c o  b c ê m h  e r o  o b b -  

3H M H p a o c M a T p a B a e T C H  K a K  " n o T p e ö H T e j i b "  a j i h  n p e f l u ^ y m n x  a  " n p o K 3 B o ; ą H T e j i b "  a j : h  

nocJieayioiHHx TexHOJiorHnecKux y3JiOB.
I I p e Ä J i a r a e M u ä  n o , ą x o , A  [ 2 ] .  p a S B H T H ä  H a  O C H O B e  [ 3 - 5 ]  ,  MOZCeT Ö t l T L  HCn0JIb3û- 

B a H  ÄJifl  p e i n e H H H  3 a ^ a n  n p H M e H H T e j i b H O  k  f y H K i m o H H p y K m H M  y c i a H O B K a M .

B C O O T B e T C T B H H  C 3 T H M  T e n j I O S H e p r e T H H e C K O i i  y C T a H O B K e  MOZCHO COnOCTaBHTB He- 
KOT O p u i ł  O p H e H T H p O E a H H H f t  r p a i j )

■  i1 ' 31 (a)

MHOacecTBO sepniHH I  r p a $ a  0To6pazcax>T gjieMeHTu cno ieM u h  BHemHeii cpe^H , a  
MHOacecTBO A yr 0 -  c b h 3 h  MezcAy 9JieMeHTaMn• JIj i h  KazcAOro i - r o  aJieizeHTa s a ^ a e T -
OH MHOZCeCTBO BXOflOB (MHOZCeOTBO 9JieMeHTOB HCXOAHAHe H 3  KOTOpHX AyrH BXOA-HT 
B 9JieMeHTH i )

V ( i )  = j j  fe I ;  (J . i ) fe aj

H MHOZCeCTBO BHXOflOB (MHOZCeCTBO 9JieMeHTOB r B KOTOphie npHXOflHT AyrH , HCXOAH- 
IUHe H3 OJieMeHTOB i )

W(i) = j j  fe I ;  (i, j ) €  a j

3 c e  M H O z c e c T B O  B e p n H H  I  r p a $ a  F  mozcho p a 3 f l e j i H T B  H a  H e c K O J i B K O  H e n e p e c e x a i o -  

m HXO H M H O S te c T B  ( H a n p H M e p  I  C O O T B e T C T B y e T  H O T O H H H K a M  " c u p b f l " ,  I 2  -  n O T p e -

S H T e J i H M ,  I j  -  s j i e M e H T a M  l e x H O J i o r H H e o K o ü  o x e M H  h  t . a . ) *

C K a a c A O ä  f l y r o ñ ,  B e ^ y m e i ł  h 3 a A e M e H T a  i  b  a j i e M e H T  j , C B H 3 a H a  B e j i H H H H a  E i ^ , 

H a 3 i » B a e M a H  h o t o k o m  n o  b b t b m  h  n p e x c T a B J i H i o m a H  o o ö o ä  K O J i H H e c T B O  H e x o T o p o r o  

n p o ^ y K T a  s J i e M e H i a  i , n o c  

c n p a B e f l i t H B H  c o o T H o m e m i a

npo^yKTa sJieMeHia i, nociaBAaeMoro aneMeHTy j. Æa h  A»6oro oaeMeHTa i e Ij

EiJ * E X,Ek i : Vk t V ( i ) J ,  Vj t w( i ) ;

X ; E k i ; V k e V ( i ) ;  E ±J , ^  fe W( i  ) j fe R *,
' ^ Eki “ ^ i j  Ei J < Ei V ' S E i J < E i

keV( i )  je w( i ) j « w(i) (2 )

ra e  X  -  ynpaBJifliouHe B03AeöoTBHn; R* -  HeKOTopHe 3aMKHyTue oßaacTH ( onpe- 
AejiaeMbie texHHnecKnMH ycJiOBHHMH)} E^* , E^* - MaKCHMajiBHaa np0H3B0AHTejinaocTb
no AaHHOMy BHAy npoAyKTa h no BceM BHAaM npoAyxTOB i - r o  ojieMeHia. B neaoM 
A J iñ  (JyHKUHOHHpywnea Tgy (b  a^-hhom cA yqae) mozcho 3anHoaiL

£  £  c i j Ei j = T .  X  c ijE  o )
J € I 2 1 i f e l ,  J
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r o  npo^yK T a (  y x e j i h B a e  3 a T p a i u ) .

OCHOBHbQS CBOËCTBOM E HBJIHeTCH TO, qTO E H eoeT  HHljlOpManinO 0 $H 3H qeC - 

KOM n p o p e c c e  b T3Jr ,  T . e .  H a x o ^ H ic a  b cooT B eT cT B zn  o hhm .  n o  nyTH T ex H O jio rn - 

q ecK O ro  n p o i je c c a  E _  MosceT MeHSTb cbok> $H3HqecKyio n p a p o ^ y .  0qeBH,HHO , c o -  
nocTaBHM u:

1 . ecjiH  E . .  npuB e^eH H  k E *.* , hmbioihhm o^HHaKOByio $H3HqecKyio n p a p o f ly ,  n p n  

COxpaHeHHH TOH HHijL'OpMaifllH, KOTOpyB H ecyT  E ^J ;

2 .  h  ecjiH  E * *  o t h o c h t c h  k  o^HOMy h  TOMy see ceqeHHio T ex H O Jio raq ecK o ro  n p o -  

n e c o a

E13 = >  E *^; I Vj f i n d ) ,  3 E »  C** = idem I ,

V i €  I3. ( 4 )

C n o r e M a  y p a B H e H n ä  ( l )  -  ( 4 )  -  o n H C H B a e T  c o c T o a H H e  r p a tJ a i^ o o o T B e T C T B y x in Q rK )  

eM y  T e x H O J io r a q e c K y io  c x e M y  T 3 y  h  o T p a s t a e T  o b o ü o t b o  H ep aB H O iieH H O C T H  noTO K O B  

E** b  O M uo jie  y a e j i b H t c t  3 a i p a T  C* * (C** ie M  B H m e , qeM  öjiH ace i s  I ,  k  I„ r p a -ÎJ H  V •LJ ^ - J  O ¿1
$ a  1 ) .  3 T O T  n o Ä X O j  ( K O T o p u i t  ( t s  K p a T K o e i H  MoacHO 6 b u i o  6 u  H a 3 B a i b  " n p H H i i n n o M  

H e p a B H O p e H H O O T H  n O T O K O B " )  H B J I H e T C H  e C T e C T B e H H H M ,  , Ę O C T a T O q H O  n p 0 0 T b I M , y f l 0 6 H H M , 

n o H H T H M  n H s t e H e p y  -  o H e p r e i H F . y  h  o f l H O B p e M e H H O  c T p o r u M ,  n c K j n o q a i o i n H M  K a K H e - n H -  

6 0  y O J I O B H O O T H .

3 .  r tp H M e P H  p a c q e T O B ,  B H n O JIH e H H U X  B C O O T B e T C T B H H  C n p H H im n O M

HepaBHOIieHBOOTH noTOKOB

I lp H M e H e H H e  H 3 J I 0 3 :e H H 0 Í i  M eT O flH K H  M O SteT 6 h T B  n p O H J J IS J O T p H p O B a H O  H a  C J ie jty M U H X  

n p a M epax :

1 , 0nTHMH3apHH n p o iie e c a  nojiaqH B03flyxa b  Tonny n a p o reH ep aT o p a  Tuna H a- 
9 5 0 -2 5 5  ( KaK q a c i b  o 6 ą e8  3a,naqH ynpaBjieHHH npoiieccoM  ropeHHH ) .

M a T e M a T H H e o K a a  M o ^ e j ib  n o c T p o e a a  H a  o c H O B e  (  l )  -  ( 4 )  h  B K Jiæ q a e T  M o c e a n  

$yH K pH O H H poB aH H H  p e r e H e p a i H B H o r o  B 0 3 ^ y x o n o i , o r p e B a T e j i i i ( P B n ) ,  ä h m o c o c o b ,  ąy- 
T b eB H X  B eH T H JIH T O pO B ,  TOnKH O T a30X O flO M  H CHCTeM U T O njIH B O nO .fl.aqH . noT O K H  E** 
p a c o M a ip H B a j iH C b  K aK  n o iO K H  9 K c e p r H H  [ 3 j  . B K a q e c T B e  y iipaB jiH M U H X  B 0 3 ,n eM cT B H 8  

X npH H H T H  c o o T B e T C T B e H H O  p a o x o j i H  T o n j iH B a  h  r o p n q e r o  B 0 3 ,f ly x a ,  H a n o p b i  . a h m o c o -  

o o b  h  Ä y T b eB b o c  B e H T B M io p o B  ( h 3  p a c q e T a  o o n p o T H B J ie H H H  n o  r a s o B o i S  n  a o 3 Ä y m -  

H OS O T O p O H aM ).

B TaSji. 1 npHBefleHH pe3yjibTaTH pacqeT a Ha 3BM onTHMajibHHx 3HaqeHH8 X  ÄJIH 
oflHoro kb pesHMOB paSoiH  naporeH epaTopa H n-950-255 .

H o n o j ib 3 0 B a H H e  n p H H ijH n a  " H e p a B H o p e H H o c T H  h o t o k o b "  n p iiB o ^ H T  k yqeTy 3 K c e p -  

r e T H q e c K o i t  o 6 p a T H o 8  c b h s h *
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OnTHMH3an,Ha n p o n e c c a  noflanH B 0 3 , n y x a  a s a  ü n -9 5 0 -2 5 5

HaHMeHOBaHHe BejiHHHHH PaaMepHOCTb 3HaneHHe

Paoxo  ̂ TomiHBa X̂
Paoxofl B03j,yxa Xg
Hanop flHMooooa (h3 pacaeTa conpoTHBseHHa PBII 
no ra30Boa onoieMe) X3
Hanop s y ib e B o ro  BeHTHaaTopa (h3 pacaeia 
conpoTHBseHHa PBII no B03̂ yniHoa cTopoHe ) X̂
3aipaTH Ha eaaHHny sicceprHH (oinycicaeMoro PBn) ropaaero B03ayxa

xr/o
xr/o

Gap

6ap

k o h / m H x

4 9 ,1
3 3 8 ,2

0 ,0 0 5 0

0 ,0 0 6 5

0 ,2 3

2. P a s é e s e m e  3aipaT TonsaBa b TenaoíHKannOHHOg ycTaHOBKe Mexxy o m y c K a e -  
MbíM lensoM h 3JieKipo9HeprHea.

MaTeMaTHqeoKaa Mocean aBsaeica yaHBepcaabHOH Moceaba <J>yHKUHOHHpoBaHHs yc- 
TaHOBOK o TypdHHaMH i h u o b  n i ,  T h  P nooipoena Ha ocHOBe ( l )  - ( 4 ) .

B lada^ 2 npHBefleHH pe3yjn>iai¡j pacaeia Ha 3BM Oflnoro H3 pexnMOB padoiH 
sHeproyoTaHOBKH o lypfiHHOft n T -1 3 5 -1 3 0 /1 5 .  Hcnoab30BaHHe npHHnana "HepaBHO- 
IíeHHOCTH nOTOKOB" H03B0JIHeT yaeCTb KaK flJIHHy TSXHOJIOrHHeCKHX npoueoooB npo- 
H3BosciBa Tensa h  saeKTposHeprHH, Tan h  tcanecTBO npoH3BO,nH¡£x npoayKTOB.

Ta6jiKHa 2

Pa3,nejieHHe a a i p a i  t o n saB a I1T-1 3 5 -1 3 0 /1 5

IW HaHMeHOBaHHe noKasaTeaa

AOcosioTHHe
3aTpaiu

y êsbHhie
3aTpaiH

nn Besn-
HHHa

Pa3uep-
HOCTb

BeSH-
HHHa

Pa3uep-
HOCTb

1 Pacxofl TonJiHBa ( b  nesoM Ha 
aHeproyoTaHOBKy) 7 1 ,2 t /h - -

2 Pacxofl TonjiHBa Ha Tenso 
(1 9 3 ,7  MBt ), oinycKaeMoe H3 
n-oidopa (P= 13  6ap) 2 3 ,5 t / h 1 2 1 ,3 r/KBT.H.

3 Paoxofl TonjiHBa Ha Tenso
(8 7 ,2  M B t), oinycKaeMoe H 3  Bepx-
Hero T-oi6opa (npn Pt = 1 ,3  Cap) 5 ,5 t/h 6 3 ,6 r/KBT.iJ.

4 Pacxo,n TonjiHBa Ha Tenso
(9 1  M B t), oinyoKaeiaoe H3 Hzxne-
ro T-oi6opa 5 ,1 t/ h 5S r/KBT.q.

5 Paoxofl TonsHBa no sHeproyeia- 
h o b k b  Ha oinycKaeMoe noipedHiea» 
Tenso ( 3 6 4 ,6  MBt) 3 4 ,1 t /h 9 3 ,7

(opes¡ 
HOe 31

r/KBT.H,
ieB3BeaaH-
janeHHe)

6

J

Paexofl TonsnBa Ha OTnyofcaeMyio 
3seK.Tpo3Heprmo (122 MBt o  yneioM 
0030TBeHHHX Hyxfl) 3 7 ,1 t/ h 2 "6 r/KBT.H.
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4 .  B h b o j u

I I o K a 3 a H O  n p H M e a e H H e  n p K H i y i n a  " H e p a B H O p e H H O C T H  h o t o k o b "  a j i b  pemeHHH Hexo- 
T o p H X  3 a n a B  a H a J i H s a a  o n T H M M a u j iH  < Jy H K u ;H O H H p o B a H H a  s n e p r o Ó J i O K O B .

I I o c a e f l O B a T e a B H O e  n p H M e H e H H e  n p H H p a n a  " H e p a B H o p e H H o e x H  i ï o t o k o b "  n o 3 B o a a e T  

p e r a a i t  s a ^ a w i  a H a j i n 3 a  T e n j r o s H e p r e m - q e o K H X  y c ia H O B O K  jijo S o M  c j i o x h o c t h .  U p H  

3 t o m  y q H T U B a e T o a  K a K  A J iH H a  T e x H O J i o n m e c K o f l  o x e M n  n p o M B o n c T B a  a H e p r e m w e c -  

k o M  n p o f ly K i ( H H ,  T a x  h  K a a e c T B O  n p o s y K p H H .

McnojiB30BaKHe npHHipina "HepaBHOiieHHOOTH noTOKOB" s a b  iiejieft aHa-nusa v. cn- 
TKMH3aimH ocofieHHO onpaBAaHO npn npHMeHeHHH 3UBM.
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ZASADA NIERÓWNCWAŻNOŚCI STRUMIENI PRZY MODELOWANIU 
SKOJARZONYCH PROCESÓW CIEPLNO-ELEKTRYCZNYCH

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

Proponuje się wykorzystanie do analizy instalacji elektrociepłowniczych 
"zasady nierównoważności strumieni", która oparta jest na rozpatrywaniu 
procesu technologicznego krok po kroku. W każdym kroku nakłady sę dzielo­
ne proporcjonalnie pomiędzy produkty procesu. Przykłady ilustruję z a s t o s o ­
wanie tej zasady.

PRINCIPLE OF UNEQUAL VALUE STREAMS BY MODELIZING PRODUCTIONS PROCESSES 
OF HEAT AND ELECTRICITY ON THE ELECTRIC POVER STATIONS

S u m m a r y

A n y l i z i n g  the o p e r a t i n g  p ower i n s t a l l a t i o n s  it is o f f e r e d  to use the 
"prin c i p l e  of un e q u a l  s t e a m s “.-

P r i n c i p l e  is b a s e d  on the step by step i n v e s t i g a t i o n  of the t e c h nologi- 
cale sche m e  of power installations. In each step i n itial e x p e n d i t u r e s  are 
d evided p r o p o r c i o n s l y  b e t w e e n  all c o m p a r e d  power p r o d u c t i o n  kinds.

There are examples of u sing this ' p.-in .pie ".


