Musterlosung Aufgabe 1: <Kdltemaschine>
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Ill. TEILAUFGABE C) = 1 PUNKTE

p = ps(—45°C) = 0, 3912 bar

IV. TEILAUFGABE D) = 3 PUNKTE

Pel - mKM : Ahqz

ha = hy + Ah,,

hy=h,=0,3 (h"(—45°C) — h'(—45°C)) + h'(—45°C)
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kJ kJ kJ kJ kJ
=0,3 (370,83 —141,89) ~— + 141,89 ~— = 141,89 — +0,3-228,94 — = 210,57 ——

kg kg kg kg kg
h, = 210 kJ + 212 kJ =42 kJ
» = 210,57 kg ,93 kg = 423,5 kg
kJ
hi = 374,51 14
kJ kJ
Ahy, = (423,5 — 374, 51) T 48,99 —
g kg
k kJ
Py=2,5 2 . 48,09 - — 122,48 kW
s kg

V. TEILAUFGABE E) = 4 PUNKTE

4o kJ
= = Ah,, = 48,99 —
€ w, Wy 40,99 kg
kJ kJ
Qo = Ah’41 : (h’l - h4) - (374)51 — 210, 57) 7= 163)94 7
kg kg
163, 94
€= = 3,346
48,99
S (- E).
ne:v — w, do — Tm QO
Ahy, kJ
= Ah,, = 163,94 —
As,, o = 103,94 kg
As,, =5, — 5, s, = 1,7880 koK
s,=s"+0,3-(s"—s')=1o,76852+ 0,3 (1,7720 — 0, 76852)] kT = 1, 069564 LA
4 ] H ) ) ) kgK ) kgK
kJ 163,94
As,, =0,718436 —— m=—""— K =22819 K
= As, 0,71843 koK o 718436 228,19
le |—(1—273’15) 16 kT _ 22E
qo! T 228,19 3794: kg _3 ) kg
32,3
er — =0, 6 =6 ) %
48,99 593 5,93
VI. TEILAUFGABE F) = 2 PUNKTE
T — Tmxm
€y = Ta : : . * Ho
Tm,M 'Tm,KM 1
8,15 — 228 kJ kJ
— 273,15 K- 500 22509 65 04 - — 8,207
238, 15 - 228,19 kg kg
. kJ kg

E’U:8,2o7@-2,5 ?:20,52 kW



Musterlosung Aufgabe 2: <Warmeriickgewinnung - Passivhaus>

I. TEILAUFGABE A) = 3 PUNKTE

, 1%
mp =
'U1+a:
v _RL-T+$ RD-T_Rm-T(1+$>
e p p \M, Mp
o Mp  pp
! ML pges —DPp
3964, 8072
= 8,8 — = b
Pps = €xp (1 0314 2o+232,8977> 23,427 moar
z, = 0,622 23,:427° 0,5 = 0,00737
1000 — 23,427 - 0,5
m3
Vi1 = 0,85161 —
kg
) 607> kg kg
= My = ——2—5 = 70,455~ = 0,01957—
0,851617> h S

Il. TEILAUFGABE B) = 8 PUNKTE

Bilanz: h'1+:c,1 + h'1+a3,2 - h1+m,ab - h'1+:c,3 =0

h1+:c,1 =Cp,LL t1 +z,- (To + Cp,D - tl)
kJ kJ kJ
= (1,007 -20) — + 0,007372 - (2500 + 1,86 - 20) — = 38,784 —
kg kg kg
3964, 8072
5+ 232,8977
pD,s,ab -1

Tsqp = 0,622 —"—— = 0,00547 = MEkond ¢ Jal da T, 4 < T,
D —DD,s,ab

h'1+:c,a.b =Cp,L* tab + Ts,ab* ('ro + Cp,D ts,ab) + (ml - ms,ab) *Cpuw tu.b

DPD,s,ab = €XP <18, 8314 — > = 8,718 mbar

kJ kJ kJ kJ
= (1,007 5) g + 0,00547 + (2500 + 1,86 - 5) kg + (0,007372 — 0,00547) - (4,19 - 5)5 = 18,8 g
Pp,s,2 = 3,999 mbar Pp2 =PDs2" § T, = 0,000747
hitz. = (1,007 (—5)) ];;J +0,000747 + (2500 + 1,86 - (—5)) ﬂ =317 ﬂ
g kg kg
Rites =hijes +h1+2,2—hpa = (38,784 — 3,17 —18,8) Z; = 16,814 :;

Rivgo—To-T
t, = had 3% — 14,822°C
Cp.L T T3 Cp,D
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Ill. TEILAUFGABE C) = 5 PUNKTE

T, =Ty =Tz

MLy Ty+ My = Mg - Ty MLg =M,
My =myg - (T —T,) Ty =T,
) kg kg kg
M, = 0,01057 ?(0,00737— 0,000747) = 0,0001296 o= 0, 4666 ™ 0,5P
h'1+:c,4 + h'w Az = h1+m,5 h'1+:c,5 = h'1+a:,1
kJ
hy = Cp 20,51 - tw = 4,19 - 10 = 41,9 E
kJ kJ kJ
= PRatay = hives — AT - hy = 38,784 - — (0,00737 —0,000747 = :41,9- = 38,506
kJ g kJ g g
p Ritoy— T, 7o B 38,506 kg — 9,000747 2500 o 6. 2200
Y Lt Ty Cop kJ 4 1. 86 kL 3933
p,L 4 p,D 1,007 kgK 0,000747 - 1, koK
IV. TEILAUFGABE D) = 4 PUNKTE
,\0°° q;o°<> e°°° O o°
Dampfdruck in hPa
1 1 1 1 q 1 1 1 1|0 1 1 1 1 115 1 1 1 210 1 1 1 25 i ! 1 1 1 310 1 1 1 1 3|5 i & 1 1 5‘600
1
<5 L—1 ]
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Jo :\o N s s
s 7 =5 0% = e~ T
== = J '
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G 75 20y D \
g 3 \ \ 000 -
9 70 IS H
N oG > N
|8 7 N NN N I
@ 5\__7.__ \\ \
H./ \"éa\l‘u{t N ™~ N
O J WA, O/C— \ - 2500 o
) \ \ N
5 ™~ h1 4xx-Diagramm fiir feuchte Luft
& uck’ .1 MPa ]
%) 111 \ \\\\ @mimc?}n m;meymodynank
Universitat Karlsruhe
\‘7 o3 \\ 2 NN ™~ Sirebat Sty 2000 |
1 -
1 2 3 4 3 6 7 8 S 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Feuchtegrad x in g/kg —
sh/ax in kd/kgl %0 4 900 7009 1500




Musterlosung Aufgabe 3: <Reaktion - Fliissigtreibstoff>

I. TEILAUFGABE A) = 5 PUNKTE

2N,H, + N,0, — 4H,0 + 3N,

Q=o0=AFh = ARR® ¢ > 5.p ViCp,(Ti — Trheta) Z VidBho,+ Y pcp, - Vi (Tagy — To)

v, APhg —1076, 411
Ta.d,V = T@ — M = 298 K — ™4 molFU = 4522,5 K
2_p ViCp, 0, 2548 Fr R
ARhg =Y v;APhg; = —2-50,2—1-9,611+ 4 - (—241,6) + 3 -0 = —1076, 411 =T
J
v,c, = . 8’ . ,0) ——= =2 ’87
2 _pViCp, = (438,05 + 333 )molK 54,8 ¢

Il. TEILAUFGABE B) = 5 PUNKTE

2N,H, + N,O, — 0,95 - 4H,O + 0,05 - (8H + 40) + 3N, = 3,8H,0 4+ 0,4H + 0,20 + 3N,

kJ
APRhgpeta = (—2 50,2 —1-9,11+ 3,8 (—241,6) +3-0+0,4-218 + 0,2 - 249)
molFU
= —891, 001 kJ
= 891,001
2 pVicp, = (3,838,905 +3-33+0,4-20,78+0,2-20,78)
= — 87
259, 47°  OIFU - K

—891, 091

Toqv =208 — ———= | K= 2,2 K
i <9 0,259478 578

Ill. TEILAUFGABE C) = 5 PUNKTE

2N,H, + N,0, + 2H,0;) — 6H,0,) + 3N,

ARhg = (—2-50,2—1-9,11 —2- (—285,6) +6 - (241,6) +3-0)

) molFU
= —088
9°¢, 41t L IFU - -
ABh@,W,(l) = ABh@,VV,g — Ahyw = (—241,6 —44) — = —285,6 —
mol mol
Z v;C (6-38 + ) # =332,7 ————
i = 10735 22 3733 oFU - K~ 337 molFU - K
— 11
Tad,V = (298 - & K= 32681 9 K
0, 3327

T
p=n-R- v alle Gase = ideale Gase

P _ Mo T _ <7-4522,5>_1

Pa) T T 9-3268,9

=1,076"" =0,90203

Der Druck fillt um hochstens 7,06% , da in a) die maximale Temperatur (4522 K) nicht erreicht wird.



	A1
	A2
	A3



