4-49

4-95 Water vapor is heated at constant pressure. The final temperature is to be determined using ideal gas
equation, the compressibility charts, and the steam tables.

Properties The gas constant, the critical pressure, and the critical temperature of water are, from Table A-1,
R =0.4615 kPa-m’/kg'K, T, =647.1 K, P, =22.06 MPa

Analysis (a) From the ideal gas equation,

T, =T, %2 = 350+ 273K)(2) = 1246 K

Y

(b) The pressure of the steam is
Water 491N 0
350°C

sat. vapor

P, =P, = Py@ssoec =16,529 kPa

From the compressibility chart at the initial state (Fig. A-15),

T, 623K

" 5 . 3
RIT T, 647.1KR
Z,=0.593, vy =0.75
P,  16.529 MPa
R =— =——"—=0.749
P, 22.06 MPa
At the final state,
Pry = Pg, =0.749
R2TR Z,=0.88
Uy =2vg; =2(0.75)=1.50
Thus,
T, = Pvs _ Py Voo _16,529kPa (1SO)(647.1K) _ oo
Z,R Z, P, 0.88 22,060 kPa
(c) From the superheated steam table,
T, =350°C 3
« =1 v, =0.008806 m”/kg (Table A-4)
1 =

P, =16,529kPa

3 T, =477°C=750K  (from Table A-6 or EES)
v, =2v; =0.01761m" /kg
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