Aufgabe 4

Annahmen:
* Helium ist ein ideales Gas. P = 100 kPa
_ T, = 25°C
* der Tank ist unendlich gross, daraus folgt: p, = p; He
. » _ £ 109¢a_kd
cp = 5192657 %
« py = 100kPa § |
« Ty =22°C

Vi = 65m?




5 8.314——
_ R mol K .
Ry. = M = 1003.103.52 = 20769 kJ/kg K

ol
¢, = ¢, — Ry, = 5.1926 k’;ﬂ

o« r~ kJ
gk 3'11"7;:91{

_ mVi _ 100 k Pa 65 m? . )
™= R, = 2.0769 kJ/kg K 205 K — 10.609 kg

1.HS fiir offene Systeme mit einem Einlass: (KE=0, PE=0)
=0

—~—
AFE = AU = Q —W + min - hin

Prozess 1-2:

n W 4 150 kP .
RV T LS N /A o ey ) 3o
pz Vo P 100 kPa

Arbeit vom Gas:
T 2 T - ha r
Wi = fl p-dVmitp~V=p=1.V

Wis = £ (VZ = V) = LU0 Pa (97,57 — 652) m® = 4.0625 M.J

somit 1.HS:

AU = {)Tz — E)Tl =My - Uy — TN - Uy = —"1’-’12 + ('mg - ml} . hin
(mo—my)-up+my ¢, (To=T1) = —Wip+ (mg —my) - hiy
(mg — my [uz —hin)] = Wia—my-c, - (To —Th)
Mo — 1 )| i+ i =
(ma2 —ma)[uz — (wi + pi - v;)]
h=u+pv
(e —my)[uz — (i + Rpe-T; )] =
He=ig: pv=RT

(mo —my)[(u2 — w;) — RuTi] =
(mg —my)[c, - (T2 = T;) — Ry T

(my —my)[e, - T — cp - T | = Wi—my-c,- (T, -T))

Hv#
CP=R+CL|

My -y Ty —my-c,- Ty —(myg—my)-c, - T; = =Wy

ma ma
f_,i'r_'\ /—’i?\
PaVva : p2Va _
ey T cy- 17 — — cp- 1y =—W
RHE_TQ i 2 ik rl (RHQTQ l) o i 12
=T = D2 12 — 333.55 K = 60.55°C
1‘1"12+—2—LPR L mice T
RHE ”CT iy
CP M



