Introduction to Thermodynamics and Heat Transfer
ECE309, Solution to the 2" Assignment
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Solution to problem 4

Known

State (1), P1= 0.4 (MPa) and T1= -12 (C)
State (2), P2=P1 and V2=20V1

State (3), V3=V2 and T1= 52 (C)

Find hl, h2, and h3. Show the process on T-v diagram.

Solution

At T= -12 (C) from Table A8, one can look up R4:=0.1854 (MPa). Since, P1>Pg1,
therefore, state (1) is compressed liquid. We do not have a compressed liquid table for R-
1344, so: V1= vy (-12C)=0.0007498 (nt/kg)

h1= hy+xheg
h1= 34.39(kJkg) + 0.0007498(n7/kg) (0.4-0.1854) x1000 (kPa) = 34.55091 (kJ/kg)

For state (2), we know v2=20v1=0.014996(nT/kg) and P2=P1=0.4 (M Pa)

Using table A-9: vi, <v2<v, (at 0.4 MPa), so state (2) is saturated mixture (Te.2= 8.93
C)

X2= (V2-Vip)/(Vgo-Virp), X2=0.28349

h2:h‘2+thg
h2= 62 (kJ/kg) +0.28349x 190.32 (kJkg) = 115.95 (kJkg)

For state (3) we have T3=52 C and v3=0.014996(nt/kg), from Table A-8,
v,=0.0142(n/kg) <v3 thus, state (3) is superheated vapor.

Point v(nr/kg) P (MPa) T(C) h(kJ/kg)
1 0.01495 14 60 283.10
2 0.01603 14 70 295.31

Using linear interpolation; h3=282.9258 (kJkg)




Problem 5

T© P (MPa) X h(kJkg) | v(nikg) u (kJ/kg)

40 0.00738 0.0054 17858 0.106 179.78

130.6 0.275 0.299 1200 0.1977 1144.17

250 0.01 Superheated | 2977.3 24.136 2736.0
vapor

250 25 Superheated | 2880.1 0.087 2662.6
vapor

100 2 Compressed | 421.02 0.001044 | 417.36

liquid




