Musterlosung Aufgabe 1: <ideales Gas>

I. TEILAUFGABE A) = 7 PUNKTE

P2=Ps=P.f

T3=T7

Ps=Ps
T1=T2A

P=p;

Il. TEILAUFGABE B) 4 PUNKTE

2—4 isobare ZA = p, = D3 =P, = 12.25- 1.5 = 18.375 bar
7—1 isobare ZA = p, = p, = 1.5 bar
5—6 isobare ZA = Ds = Do

p b 2
;74 = p—“ = D; =Dy Dy = D5 =+/Dy - P; =/Py " P; =+/18.375 - 1.5 = 5.25 bar
5 7
4—5 reversibel adiabate ZA:
1—K . 1—1.4
T,=T,- (&) K = (600 + 273.15) - (ﬂ) 14  =61044 K
Dy 5.25
1—K 1—1.4
To=T, (21) & =(430+273.15) (—>) 4 =1005.76 K
Ds 5.25
Ill. TEILAUFGABE C) = 4 PUNKTE
R-T o kJ
Qio = Wi =— [vdp=—] po =—R-T,- ln(ﬁ) = —287-293.15 - In(12.25) = —210.8 kg
kJ L kJ
— ¢ (T, —T.) = 1004.5 . (600 — 430) K = 170.765 -~
3y = Cp - (T, —T;3) = 1004 5kgK (600 — 430) 170.765
=c, (Te —T.) = 100 L (1005.76 — 610.44) K = 106E



Klausur Thermodynamik I (02.03.2012)

IV. TEILAUFGABE D) = 3 PUNKTE

Pig =M - Weg
Vi Vi-p,  4750-1.5-10° kg

m:'le_ R-T, _3600-287-293.15:2'35?

kJ
Wi e = Cp - (Ty — T,) = 1004.5 - (610.44 — 873.15) = —263.895 kg

k kJ
P, = 2.35—9 . (—263.895]{;—) = —620.786 kW
s g
kJ
Wiy = Cp - (T; — Te) = 1004.5 - (703.15 — 1005.76) = —303.975 g

kg kJ
P, = 2.35~ (—303-975@) = —715.071 kW

V. TEILAUFGABE E) = 1 PUNKTE

Nutzen  |Wy.. + Wiy + Wee,|  [210.8 —263.895 — 303.975|

= = = 62.88 %
Ay fwand G54 + Gs6 170.765 + 397.106 °

Mth



Musterlosung Aufgabe 2: <Kreisprozess>

I. TEILAUFGABE A) = 5 PUNKTE

250

@ e =09 35 bhar 0,0708 bar

200

Gasmotor

150 2
g{ Qa4
100 - 3 4
P /“/ ﬂ?b ]é
50 /// P45
0 ¥
-0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 6
s, kdl(kg K)
fn Kuhlwasser  taus 5
Il. TEILAUFGABE B) 6 PUNKTE
kJ
p, = p(30°C) =o0.0708 bar, t, =30 —5 =25 °C = h, = h(25°C) — 150.61 0’
g
§; =—0 22 =s L
1 = —0.449 kg K kg K
Interpolation bei p = 9.35bar:
—140.30 + 159.33 kJ
has = —159.33 + - (—0.44922 + 0.48284) = —149.3098 ——
—0.41899 + 0.48284 kg
B 8 kJ (— 6 kJ)
Wes,12 Wes,12 h'zs — h’l 149-399 E 15051 ?g kJ
ns,P _ — é wt,12 — — — — 1857 —_
wt,12 ns,P ns,P 0.7 kg
P, = P> = 9.35 bar, t, = t(9.35bar) + 10°C = 200 + 10 = 210 °C
= h, = h( bar,210°C) = 216k—J S, = 0.84011 = § L
4 935 ) _37 kg) 4 4: _5skg'K
Interpolation:
67.84 — 258.8 kJ
hgs = 258.87 + 297-54 7 259.57 (0.84011 — 0.81926) = 267.43 —
0.84111 — 0.81926 kg
w kJ kJ kJ
Mer = — % = Wy gg = Whegs - Mop = (hge — hy) - Mo = (267.43 7 —372.16 ) - 0.9 = —94.26

wts,45 kg kg kg



Klausur Thermodynamik I (02.03.2012)

Ill. TEILAUFGABE C) = 5 PUNKTE

Pruyi, =30 KW
P utz k:
MEMDS = Nt = Ead = 0.3247 =
(Wia2 + Wegs| 1857 + (—94.26)] s

kJ
hy = h(109.46°C, 9.35 bar) = 19.907 k7

. ) k kJ
Q34 = Muups - (hy — hy) = 0.3247 ?g - (372.16 — 19.907)k—g =114.38 kW

IV. TEILAUFGABE D) = 2 PUNKTE

_ PNutz _ PN'u.tz
Nez = —— =

E,, ey
(1 Tm) Qzu

s, = §(109.46°C, 9.35bar) = 0, 52513

kg - K
Ah 372.16 — 19.907
Tn="20= = 4455 K
S5,  0.84011 — 0.04941
30 kW
Nexz = 283.15 =T71.97 %
1— )+ 114.38 kW
445-5

V. TEILAUFGABE E) = 3 PUNKTE

Qw = Qab

mKW * Cp,Wasser * ATein,aus = Qab

. _ Qab o Qzu — Prut: (11438 — 30) kW
Mrw = =

Cp,Wasser * ATein,a.us Cp,Wasser * ATein,aus

4.19 kT ‘(20— 15)K
kg

k
4.028 &9
s



Musterlosung Aufgabe 3:

I. TEILAUFGABE A) = 3 PUNKTE

m = 10 kg, py = 1,0142 bar, t, =20°C, my = 0,409 kg

R,-T 87 kJ/(kgK) - K Dz
A /(kgK) - 293,15 —o3302mi—n- 2 H
1,0142 - 105 N/m? 4

V=m,-v=mg-
b
[4-V
D=4/=-——=0,6
= T H 0,6 m
Il. TEILAUFGABE B) = 3 PUNKTE

p; = ps(100°C) = 1,0142 bar = p,

F,=p;-A=1,0142" 105;2/-2 <10 4m® = 10,142 N = F,,
YF=o,F,=(mr+mwy)-g

mp =10kg, mw=mauw +mwp = Vi p' + (Voes — Vi) - p"

Vi = Z -D?-h = 2-0,62 - 0,05m3 = 0,014137 M3

mw = [0,014137 - 958, 35 + (0, 33929 — 0,014137) - 0, 5982]kg = 13, 7429 kg

m
Fy, = (10+13,7429)kg - 9, 81;2 =232,917 N

Ill. TEILAUFGABE C) = 2 PUNKTE

Froe  9,404N Froe
= = Ap =P, — P %pizpu—T

A 1cm?
9,404 N
1074m?2

p; = 1,0142 bar — =0,0738 bar = p,(T.) = T, =40°C

IV. TEILAUFGABE D) = 2 PUNKTE

p/ MPa

\ Py
P,

v/ m3/kg
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