Musterlosung Aufgabe 1: <GuD-Heizkraftwerk>

I. TEILAUFGABE A) = 4 PUNKTE

TA

Il. TEILAUFGABE B) = 5 PUNKTE

n — wt,s — Cp ) (Tz,s - T1) _ Tz,s - T1
sV Wt Cp (Tz - T1) T2 - T1
Cp Cp 1010
k=—,R=c,—c, K= = =1
'’ P = c,—R 1010 —289 4

kK—1 1,4—1
T,s =T, - <p> F = 293,15K - (i’) L4 =464,3 K

1

(464,3 —293,15)K
(230 —20)K

Ney = =0, 815

k

J
PV:mL-wt:mL-cp-(Tz—Tl):50<Sg>-1010<

kg - K

) - (230 — 20)K = 10,605 MW



Klausur Thermodynamik I (06.08.2012)

Ill. TEILAUFGABE C) = 4 PUNKTE

S wy ¢ (Ty—T,) T,—1T,
s, T — = =
’ W G (T —T,) Ty — T,

= (T, +Ts) nsr =T, — T,

P, =P, =5 bar

(%) =) s ()
T, p, ’ * p,

Ds\ ~
(reem (2)
D,
(630 +273,15)K

T, = 5 = — = 1280,87 K
K 1.4
—1—|—<p5> “MNs + 1 —1—|—<1> +0,8+1
p, 5

PT :'m',L * Wt g5 :'m',L *Cp - (T5_T4)

) 'ns,T:T5_T4

=50 <ksg> - 1010 <ngK> - (903,15 — 1280, 87)K = —19,07 MW

IV. TEILAUFGABE D) = 5 PUNKTE

QB:mL'cp'(T4_T3)

—C —37,5 - 103kW
B LI 37,510

ML G 50<kg>-1010< kJ )
s ' kg-K

Q23 :mL *Cp (T3 _Tz) - _Q56 :’th “Cp - (_TG +T5)

+ 1280,87K =538,3K

ST, —T,=T,—Ts = Te=T,—T,+T, =868K

_QW2 =my - Cp (T7 — T6)

—Qwa —20- 103kW
=T, = —Qw + Ty =

-— 868K = 6K
mL'Cp o kj 1 oto kj + 471)9
501 7 ' kg-K




Musterlosung Aufgabe 2: <Dampfkraftprozess>

I. TEILAUFGABE A) = 2 PUNKTE

L

ba.—,

1"

Turbine

Il. TEILAUFGABE B) = 2 PUNKTE

T/\

|
|
|
1

11
/10 959 \_

>

S
Ill. TEILAUFGABE C) = 2 PUNKTE
QWz = mD ' (h8 - h11)
kJ
hes = h(360°C, 50 bar) = 3095, 6 P
. kJ
hiy = hy, (P10,11 =Mmp - (h'11 - h’lo) = 0) = hl(5ba7‘) = 640, 09 E
Qwa 20 - 103kW kg

y p— :8 —
D= k. kJ) 145 7

(3095, 6 — 640, 09) <k
g



Klausur Thermodynamik I (06.08.2012)

IV. TEILAUFGABE D) = 4 PUNKTE

PT:mD'(h'g_h'8)

kJ
sg = Sgs = 5(360°C, sobar) = 6, 4935 <kgK>

!

Sgs —S _ 6,4935 —1,8604
sh—s 6, 8209 — 1, 8604

Tos = =0,934

kJ
hgs = h' + x4 - (" — h') = 640,09 + 0,934 - (2748, 1 — 640, 09) = 2608, 97 (,cg>

B Wy . hg—hg
nS,T B wt,s B hgs - h'8

kJ
= hy =Ns1 - (hgs — hg) + hg = 0,85 - (2608, 97 — 3095, 6) + 3095, 6 = 2681, 96 <kg>

k kJ
Pr =8,145 <Sg> - (2681, 96 — 3095, 6) <kg> = —3,37TMW

V. TEILAUFGABE E) = 3 PUNKTE

_ hg—h' 2681,96 — 640,09

= = = 686
h" —h'  2748,1 — 640, 09 9
1

+ 0, 0686 ! L) oaear [™
915,29 « 9 2,668 9i5,29) oo kg

_71 =2 2 ki
_0,3631 = 2,754 ms3

Zg

vy =0 +1z4- (v =)=

= Py

VI. TEILAUFGABE F) = 5 PUNKTE

Nutzen | Pr+Qu| | Pr+0,9 mp- (ki —hy) |

e = A'u,f'wa'nd B Qzu QWz
| —3,37MW +0,9-8,145% - (640, 09 — 2681, 96) %
Min = £ =o0,917
20MW
T .
. P +{1— . 10
== Gy T. \ -
QWz P .
<1 Tm,11,8> QWZ

Tng0 = 151,83°C + 273, 15K = 424,98K = const.

_ _ kJy _ kJ
S,, = s(h = 640.09k—g) =1,8488 (kg—K)
_ Ahy,g hg—hy;,  3095,6 — 640,09

Tm11 — -
* A511,8 S8 — 811 6: 4935 — 1, 8488

293, 15K
—3, MW _|_ Yy
| —3,37 <1 124, 98K

flew = | 293,15K
528,67K

=528,67K

kg kJ
-0,9-8, 145~ - (2681,96 — 640,09)E |

= 0,899
) -20MW



Musterlosung Aufgabe 3: «Versuchsanlage CO2>

I. TEILAUFGABE A)

m-R-T 0,000115kg - 28937 - 298, 15K
P B 101300Pa

Vaniage = = 9,78185 - 10 5m3 = g7, 82 ml
VKomp'ressor(Xzo] = 64 ml

Vzelle = VAnlage - VKompressor(Xzo) = 33,82 ml = 3,381385 - 105 m?

Il. TEILAUFGABE B)

Pvorratsbehalter = p(25°C) == 64, 342 bar

I1l. TEILAUFGABE C)

VK ompressor(X=70) = —0,4 ml - 70 + 64 ml = 36 ml = 0,000036 M3
p = 9o bar

T =298,15 K

p=1799,65,.5

™M = P+ Vkompressor(x=70) = 0,0287874 kg = 28,7874 g

IV. TEILAUFGABE D)

VKompressor(lezo) =16 ml

Mzene = ;5 - ™M = 0,0191916 kg

Pgas = p"(25°C) = 242,732

ps1 = p'(25°C) = 710,522

Vf 1

—— =1—w w: Volumenanteil Dampf
Vzele

p—pp _ 5674882 — 7105

w = = 0.3057
Pgas — Pji 242.73 — 710.5
eiLle . 6
_ Mzege  0.019101 _ 567.4882%

p= Vzelte B 3s 38185 ©107°



Vfl

It — 1w =06943 = 69, 43%
Vzelte

V. TEILAUFGABE E)

T interpolieren bei p' = p = 567.4882%

567.49 — 593-31 (
593.-31 — 565.29

T = 30,46°C

T =30°C + 30 —30.5)

VI. TEILAUFGABE F)

U, interpolieren

567.49 —593.31
593.31 — 565.29

Ue = 202.4 + - (292.4 — 297.9)

Ue = 207, 4777

11

_ Poes  psi _
T="1 31 —013

Pgas Pfl

Ugas = u"(25°C) = 367,925 (d.))
up = u'(25°C) = 265,735 (d.))

Ug = Us + T - (Ugas — Upt) = 279,015

Qdﬂe - (ue - ud) *Mzelle = 0,3543 kJ
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