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(1) fRFR-458) © (i) inter-cooling, (ii) reheating, (iii) regeneration. (6 43)

FIERE
(7X) Determine the missing properties and the phase description in the following table for water:
(24 43)

T,°C P, kPa u, kl/kg x (quality) phase description
200 0.6

125 1600 i
1000 ‘ 2957

75 500

(‘t2) A piston-cylinder device contains 25g of saturated water vapor that is maintained at a
constant pressure of 300 kPa. A resistance heater within the cylinder is turned on and passes a
current of 0.2 A for 5 min from a 120-V source. At the same time, a heat loss of 3.7 kJ occurs.
(a) Show that for a closed system the boundary work W, and the change in internal encrgy
AU in the first law relation can be combined into one term, AH, for a constant pressurc

process, (b) Determine the final temperature of the steam. (16 47)
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(/\) An air-standard Diesel cycle has a compression ratio of 16 and a cutoff ratio 0f 2. At the

beginning of the compression process, air is at 95 kPa and 27 °C. Delermine the (a) the
temperature after the heat-addition process, (b) the thermal efficiency, (¢) the mean effective
(20 43)

Note: C,=1.005 (KI/Kg K), C; 07]8(I(J/KgK) k=C,/C,

pressure.

Isentropic relanon TATy = (Vv

=1.4 for air

Mg

Saturated water table:

P (kPa) N Tea (°C) ur (ki/kg) u, (kI/kg) hr (ki/kg) [ Iy (ki/kg)
260 120.23 504.49 25295 504.7 2706.7
300 133.55 561.15 '2543.6 561.47 27253
500 151.86 639.68 2561.2 640.23 2748.7
1000 179.91 761.68 2583.6 762.81 27781
2000 212.42 906.44 2600.3 908.79 2799.5 -
T(°C) P (kPa) ur (kI/kg) U, (kl/kg) '
75 38.58 313.9 24759
{ 125 232.1 524.74 2534-.6
Su;);;xca(ed water vapor table: )
P (kPa) T (°C) u (k1/kg) X h (k¥/kg) T
200 400 2966.7 3276.6
300 200 2650.7 : 2865.3
300 250 2728.7 2967.6
1000 400 2957. 3263.9 7




