Losung 10.4

M, =12+ .0 =327°C
Pu,o = Po, =30bar M, =129
%o =8, =627°C %, =8 =8, =25°C

isobare, vollstandige Reaktion

a) Ny o, Ny

20, .| Neor Ny

C+£OZ—>CO (A)
2

C+H,0——CO+H, (B)

n —__C _103 kmol
ca ~ M,

. 1,

No, .1 :EnC,A

hCO,II = hCO,A + nCO,B = hC,A + nC,B = nC,I
nHZO,I = nC,B = nC,I _nC,A

nHz,II = hC,B = hC,I _nC,A

1. Hauptsatz:

QIII t||,:HII_HI:>

_0 :0

0=n,, -h +hH2’“-h —Ne,-h —hozyl-h -n

Mco My, Me Mo, H0.1 "m0

2 2

0= hc,| 'hmCo +(nc,| _ﬁc,A)'hmH _nc,l 'hmc _%'nC,A'hmo _(nC,I _nC,A)'hmHzo

)

h +>-h —h

My, Mo, M50

=Ny = (1000 630) Aol — 370 Aol

=630 knol

No, . =1/2-6304mol =315 kmol
I;]co 1 =1000M
N, —(1000 630) fanol — 370 Kol



b) E.vl 1l

EV|,|| = Tu ' S.irr|’II

S = S,, — S, , da adiabat

rn

S.|| _SI = r.]co,u '[Smco - Rm ’Inh]"'nm,n '(SmH _Rm -In sz j_nc,l 'Smc

Po B,
B noz" .[Smo B Rm -In Po, j_nHZO,I '[SmH o Rm -In@j
’ Po 2 Po
Poo =——2 . p. = 21,9bar
Neon + nHz,“
Pr, = Pa— Pco =8,1bar
Po, = Py0 =30bar

mit R, =8,3134.10° ;M —§  =129,8M

kmol-K irn

= E,  =298K-129,8 ¥ =36,68-10° 2 =10,74 MW



Losung 10.5

Zustandsanderungen:
1— 2 adiabate, isobare Verbrennung von H, mit Luft mit A =1

3 — 4 vollstindige, isobare Verdampfung von siedendem Wasser

M, =28,96km M, =2k M, o =184mt
m = 28,962 o, =0,21 vy, =0,79
P, =1bar T, =298K P, =1bar
Pang.n =1bar Tppg.n =1100K Ae, =0

M, =28kt Py =120bar T, = 298K

a) nOZ,I My, .1 nHZ,I nNZ,II I;]Hzo,u

2H,+0, + M N,——2H,0+ = N,
O, Yo,
i :ﬂ:]_% Mo, =V, N, =0,2140
M
nNZv' =V, N, =0,79 4 nHz,I :Z'hoz,l =0,42kmd
Mo =M, = 0,42 45t My, =My, =0, 79k

b) m,

1. Hauptsatz Gesamtsystem:

Q|,|| +VVq W Haus_Hein = HZ_H1+ I_.|4_H3

= Hz_le_H4+H3:_md'(hA_hs):_md'Ah/(ﬂ/v)
= —m, Ah/(RN) = nHZO,II 'hmHzo (T2)+nN2,II 'th2 (Tz)
_n02,| 'hrrbZ(Tl)_th,l 'th2 (Tl)_th,I 'hrmz (Tl)

mit den Betragen aus der Tabelle molarer Enthalpien
= —m, -1,194'\('—; = (—O, 42-198,8+0,79-33,43-0,21-8,68—-0,79-8,67—-0,42-8, 45) %

_ 689307445 _ 7 oia
11974



9S, E

2. Hauptsatz

Srr =Saus_Sdn =ZSGase+ZSd

.S =ry-(s"—5') bei p=120bar
= 3§, =57,88%. (55002 3,4972) & = 115,93

zscae:s H,0, 11 ’szo,u +hN2,II 'SnNZ,” _hOZ,I 'SrszJ _hN2,| 'SnNz,, _th,I 'Sm_lz,,

Bestimmung der Partialdriicke zur Berechnung der S :

P, =0,21bar py,, =0, 79bar Py, =1bar
nAbg.II = nHZO,II +nN2,I| ::LZL%
n
Pron = .HZO'” ‘P, = 0'42-1bar:O,347bar
Maog.i1 12
n
P, .11 :M Py =w-1bar=0,653bar
? Mapg.1i 0,21

Susmn =Sy (T ) =R, In 00

0

— (236,8-8,314-1n0,347) 9 = 245,6
— (231,3-8,314-1n0,653) 1 = 234,86
(

kmol K

kmol-K

191,6-8,314-1n0,79) -8 = 193,57

kmol-K

th
S“N
SmN

>

S, =(205,15-8,314-1n0,21) 8, = 218,139

kmol-K
S, (130 63-8,314- Inl) - =130,63

>

> S =(0,42-245,6+0,79- 234,860, 21- 218,13 0,79-193,57 - 0,42-130,63) &
= 35,01

= Sh =D Seae t 2, S, =150,94.1
=E, =T,-S, =298K 150,94 =44,98.10° & =12, 5 kW

d) ’9H20

Pu,o = 0,347bar = aus h,s-Diagramm: 4, , > 72,3°C
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