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Analysis For P = constant, dP = 0 and the given relation reduces to dh = Tds, which can also be expressed as

i "

ch

=1 h

5\ / P = const.
Thus the slope of the £ = constant lines on an A-s diagram is equal to the | \
temperature. |

N
(@) In the saturation region, T = constant for £ = constant lines, and the slope ,l/ ,/ \
remains constant. / -

¥

(h) In the superheat region, the slope increases with increasing temperature since >
the slope is equal temperature.
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o y0d Vel Analvsis (a) We take both gases as our swvstem. No heat, work, or mass ¥
crosses the system boundary. therefore this is a closed system with Q=0
and W= 0. Then the energy balance for this closed system reduces to

:'{WI
7 o
Eil] - El}il'_ = AE.\,_\HCH‘ % -
| 5 75 kr
=l =T, AT g 2.5 kmol 5 kmol
3 ) . 7 200kPa 4H) kPa
U =[J?!C‘9 (Tn‘: = T] .ﬂ(‘(): 2 [”]Cv (T.‘u = T }]H: % 27°C A0FC
Using ¢, values at room temperature and noting that m= NA, the final Dorrrrrorerezsaaen

temperature of the mixture is determined to be

(2.5%44 kg f0.657 k) kg - °C)(T, = 27°C)+(7.5x 2 kg }10.183 klkg -°C)T,, = 40°C) =0
., =35.8°C (308.8K)

(B The volume of each tank 1s determined from

[ NR,T ) (2.5 kmol)(8.314 kPa - m" /kmol - K)(300 K) .
Veo, = - ‘ = =3L18m
R 200 kPa
[ NR,T, ) (7.5 kmol)(8.314 kPa -m® /kmol - K)(313 K) .
Hy = = ‘ =- — —=48.79 m"
LB 400 kPa
Thus,
V.=V -V, =3118 m?® +48.79 m* = 79.97 m?
N, = Neg. + Ny, = 2.5 kmol+ 7.5 kmol = 10.0 kmao!
and
N,R,T, ; 314 kPa - m* kmol - K)(308.8
= P (10.0 kimol)(8.314 kPa - m 1Earfm-l K)(308.8 K) — 591Ky
Vi, 7997 m”
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