ME 24-221
Thermodynamics |

Solution to Assignment No: 6
Due Date: 20 October 2000
Fall 2000

Instructor: J.Murthy

Pb# 6.8
LIQ @ Cont. mp+my=mg
I 4|¥ @ Energy Eq.:
I - r'nlhl + r'n2h2 = r'n3h3
— e 4 Sat.Vapor 5y 3195.7 + iy x 171.97
/
VAP @ 7 . = (0.5 + m,) 2797.9
Qcv=0 _
=> my =0.0757 kg/s
Pb#6.14
300°C sat. lig. C.V. Heat exchanger
1kgls — 1T WWWW—TF— e b T A =
- L AAMAAAA MeoolN20 + MH,0N300 =
| o o " N
°% 30°C 20°C Meoolh3o + MH,0Nf 10kPa
Table B.1.1: h20 =83.96 kJ/kg , h30 =125.79 kd/kg
Table B.1.3: h300, 10kPa = 3076.5 kJ/kg, B.1.2: hf’ 10 kPa = 191.83 kJ/kg
_ h3oo - Pf, 10kpa ~ 3076.5 - 191.83 59 kal
Moool = MHR0™ o " hyy  ~ ~ % 125.79-8396  °° 9%
Pb# 6.20

m; = AVilV; = Mg = AgVelVe, i+ (112)V{2 = hg + (112)V?
he - hj = (1/2)x2002/1000 - (1/2)x202/1000 = 19.8 kJ/kg
Te=T;+19.8/1.35=319.73 K
Ve = Vi(AeVe/AiVi) = (RTilPy) (AeVe/AiVi) = RTe/Pq
Pe = Pi(Te/Ti) (AiVilAeVe)
= 100(319.73/300) (100 x 200)/(860 x 20) = 123.93 kPa



Pb# 6.23

C.V. Throttle. SSSF,  Process with: g=w=0;
Energy Eq.:  hj =hg, ldeal gas => T;=T,=20°C

AV .
m==—— But m V,Tareconstant => PjA;=P.A,

RT/P
. %_ (Pil4/2 EL 2ﬂ/2 _ 3464
5 =50 =l =3
Pb# 6.29
C.V. Turbine SSSF, 1 inlet and 2 exit flows. 1 ) 3
Table B.1.3  hy =3582.3 kJ/kg, h, =3137 kJ/kg
Table B.1.2: hg=hf+ X3hfg =384.3 + 0.95%2278.6 :|>\}\,Lr
=2549.1 ki/kg
Cont.. my=m,+mg; Energy:  mjh; = W + myh, + mghs
rh3 = rhl - I'hz =80 kg/S s WT = rhlhl - rhzhz - rh3h3 = 91.565 MW
Pb# 6.36

C.V. Compressor, SSSF energy Eq.: q+hj+ Vi2/2 =hg + Ve2/2 +w
Here q JO and Vj 0 so for const Cpg

(90)?

— 219
-W = Cpo(Te - Te) + V772 = 1.004(430 - 20) + 5~ o

= 415.5 k/kg

5000

=155 - 12.0 kg/s
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