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Lösung 10.3 

geg.: Zustandsänderungen 

Kühlluft  I II→  isobare Wärmezufuhr durch Reaktion von CO  mit Luft 

 CO , Luft I II→  Reaktion mit isobarer Wärmeabfuhr an die Kühlluft 

   II III→ adiabate, isobare Mischung von Kühlluft und Abgas 
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 1. Hauptsatz für das Kühlsystem 

 , , 0
B KI II I IIQ Q+ =ɺ ɺ  

 
�, ,,

0 0

K I II K K I IIK K
I II t II I aQ W H H E

= =

+ = − + ∆ɺ ɺ ɺ ɺ

���
 

 ( ), ,K L KI II L K p II IQ m c T T= ⋅ ⋅ −ɺ ɺ  

 ( ) ( )
, , kg

, s51,7K B

L K L K

I II I II
L K

p II I p II I

Q Q
m

c T T c T T
⇒ = = − =

⋅ − ⋅ −

ɺ ɺ
ɺ  

 
2 2 2 2, , , , ,L L K L V L K N I N O I Om m m m n M n M= + = + ⋅ + ⋅ɺ ɺ ɺ ɺ ɺ ɺ  



 

2

, ,

1

2L I CO I
O

n n
ψ

= ⋅
⋅

ɺ ɺ  

 
2 2 2

kmol kmol
, , , , s s

0,79
0,0357 0,0672

0, 21 2N I N II N I L In n nψ⇒ = = ⋅ = ⋅ =
⋅

ɺ ɺ ɺ  

 ( ) kg kg
s s51,7 0,0672 28 0,01785 32 54,153Lm⇒ = + ⋅ + ⋅ =ɺ  

c) 
2 2 2, , ,, ,CO III O II N IIIψ ψ ψ  

 
2 2 2 2

kg
, , kmol28,95L N I N O I OM M Mψ ψ= ⋅ + ⋅ =  

 
2 2

kmol
, , , s0,0357CO III CO II CO In n n= = =ɺ ɺ ɺ  

 
2 2

, kmol
, , s0,3749L K

O III O I
L

m
n

M
ψ= ⋅ =

ɺ
ɺ  

 
2 2

kmol
, , s1, 4772L

N III N I
L

m
n

M
ψ= ⋅ =

ɺ
ɺ  

 ( ) kmol kmol
s s0,0357 0,3749 1, 4772 1,8878IIIn⇒ = + + =ɺ  

 2

2

,
,

0,0357
0,0189

1,8878
CO III

CO III
III

n

n
ψ = = =

ɺ

ɺ
 

 2

2

,
,

0,3749
0,1986

1,8878
O III

O III
III

n

n
ψ = = =

ɺ

ɺ
 

 2

2

,
,

1, 4772
0,7825

1,8878
N III

N III
III

n

n
ψ = = =

ɺ

ɺ
 


	Lösung 10
	Lösung 10.3

