Losung 10.1

geg.:

ges.:

; — 1 kmol 3 =10kmal
nCH3OH| =159 nL| _10%

S

‘//oz,n =021 wsz” =0,79

r.]co“ ’nHZO,II’ rbz,n’ mz,n A X

1. Schritt:
A=1 Oxidator: O,
CH,OH: oul %Oz im Brennstoff vorhanden

2H,+0, 0 - 2H,0
C+0,003 CQ

CH,OH +(2—%) Q00 CQ+2HC
2. Schritt:
A>1 Oxidator: O,

CH3OH+)IG;—OZD R cq+2rgo+()|—1)az- Q

3. Schritt:
A>1 Oxidator: Luft ¢ ,.¢, |
hL,I = rbz,l + m2,|

o, . _ T,
Yo = 2m=n, =

LI 0,1

n ) Y 5
l/INzJ - -NZ’I :>nN2,I :l//NZ,I Dhl_,l = Dl)z,l

n, [//oz,l
CH30H+)IE’.3-OZ+¢IN2 AE NOD CQ+2H O+ (A —1)@ Q+¢IN2 SIERY

J woz 2 2 l/loz 2
Mo,

4. Schritt:
hoz,l =l,1102’| h | =0,21[10 ke = 2,7 ko
nN2,| =l,l/N2’| h | 20,79D0%:7,9@
aus der Reaktionsgleichung folgt:
- — 3 — kmol — —
Mo, 1 _Em HkHsoH,l _2’1T3/1 =14 l//COZv” =0,087
Moo, i = Monyom, =1k Yyon =0174

nHZO,II = ZH1:H30H,| =2 krEOI lﬂoz,“ =0,052



r.]oz,n :(/] _1)%HEH3OH,I :O’G@

th,n = nNZ,I :7’9%

Verbrennungsverhaltnis:

)

kmol o, kmol ;0 3/2 kmoly;,o
1—>2+2—2+57[0,79—

gasformig

X:

1kmoSICO2 +2 kmoslHzo + O, 6 kmc;l02 + 7, 9 kmc;lNZ

=0,752

Yy, =0,687



Losung 10.3

geg.: Zustandsanderungen

Kihlluft | O Il isobare Warmezufuhr durch Reaktion von CO mit Luft
CO, Luft | O L 11 Reaktion mit isobarer Warmeabfuhr an die Kuhlluft
Il O O 1 adiabate, isobare Mischung von Kihlluft und Abgas
Mo, =17 Yo, =0,21 Yy, =079 Meo =287
Ae, =0 T, =298,15K T,y =900K Ty =450K
A=1 P =p, =p, =1lbar Qul,ll =QuII,III =0
a) Q|,||
1
A=l CO+§O2 U s CO,
. n Y
nNz,I :wNZ,I l//NZ 02,| Mmog
woz| ¢’02|
Co+1o+—wM'N[M;co+1wW N,
2 2 o 2 o
A —_ rrb ' —_— mol A —_ 1
Neo, _M—OI_O’0357% nq,l _Emco,l
co
. . 1 N . .
nNz,I :nNZ,II zzdﬂ'\lilmcm ncoz,u _nco,|
W,
QI n- H = Hco2 n T HN AT |_'|co,| - HOZ,I - HNZ,I
—_ 1|ﬁ N, | _ _1 1|ﬁ N, |
nCO,I I:E Ozll 2 woz Ehn‘Nz‘ll thZ.u 2l:m"rbz| 2 woz Dhmr\m}
=-7,881%
b) m ., M,
1. Hauptsatz fiir das Kiihlsystem
Q, Iy +Q, I =0
QI I tI ™ = HuK - HlK "'AEalv,,K
(—
=0 =0
QI,IIK =m m: [GTII _T|)
Q| I _ Q.|,||B

= . =517
RN ) R Ty

m :mL,K +mL,v = mL,K +nN2,I DMNZ +hoz,| EIMo2



. _ 1
nL’l_ZW/ Dﬁco,l
O,

. — . _ 0,79
= r]N2,| _nN2,|| —wN2,| mu = 0.2102

> iy =(51,7+0,0672(28+0,01785[32) X2 = 54,153

[0,03574m = 0,0672md

c) ‘//coz,m g woz,n g l//Nz,III

M, =Yy, D}\/INZ Yo, DMOz = 28,9519

kmol
r.]COZ,III :hCOZ,II :hCO,I 20’0357%

Mo, =Wo, Gn% = 0,3749 kmt

L

B =@ B'Ml=1,4772@
L

=1, =(0,0357+0,3749 +1,4772) km =1 8g78km

Neo, i _ 0,0357
7 =—2—=— =0,018
COy Il i, 18878 9
No i _ 0,3749
Y, == =0,19
o, il i, 18878 86
Ny, 4772
Wy, = — ::L =0,7825

n, 18878
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