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1. Superheated water vapor at 1 MPa, 1 kg and 300°C is allowed to cool at constant volume until

2.

3.

the pressure drops to 500 kPa. (25%)

Atthe final state, determine

(1) the temperature (°C) (a)137.5, (b) 147.9, (c) 151.8, (d) 155.5, (e) 158.8, (f) 161.9.
(2) the quality (%) (a)52.8, (b) 56.7, (c) 60.6, (d) 64.8, (e) 68.7, (f) 72.9.

(3) internal energy (kJ/kg) (a) 1960, (b) 1970, (c) 1980, (d) 1990, (e) 2000, (f) 2010.
(4) water cooled energy (kJ) (a) 807, (b) 812, (c) 820, (d) 828, () 834, (f) 840.

(5) Draw the process on a P-v diagram with respect to saturation lines.

As Fig. 1, air at 100 kPa and 25°C enters an adiabatic diffuser steadily with velocity of 200 m/s
and leaves with a low velocity at a pressure of 120 kPa. The exit area of the diffuser is 6 times the
inlet area. (The property of air is R = 0.287 kl/kg-K) (25%)

Determine

(1) the specific volume of inlet (vy, msfkg) (a) 0.86, (b) 0.90, (c) 0.94, (d) 0.98, (e) 1.02, (f) 1.06.
(2) the mass flow rate of the air (kg/s) (a) 54.2, (b) 58.5, (c) 62.3, (d) 65.7, (¢) 68.5, (f) 71.2.

(3) the exit Enthalpy (h;, kI/kg) (a) 278.6, (b) 285.5, (c) 292.4, (d) 297.4, (e) 312.3, (f) 318.2.

(4) the exit temperature (K) (a) 300, (b) 305, (c) 312, (d) 318, (&) 323, () 330.

(5) the exit velocity of the air (m/s) (a) 22.3 (b) 25.8, (c) 27.6, (d) 29.7, (e) 31.2, () 33.5.

As Fig. 2, an isentropic steam turbine processes 2 kg/s of steam at 3 MPa, which is exhausted at
200 kPa and 150°C. 20 percent of this flow is diverted for feed water heating at 400 kPa. (20%)
Determine

(1) the process entropy (kJ/kg=K) (a) 7.127, (b)7.281, (c) 7.508, (d)7.710, (e) 7.894, (£)8.224.

(2) the enter 1 enthalpy (/;, kJ/kg) (a) 3425, (b) 3450, (c) 3462, (d) 3481, (e) 3494, (f) 3502

(3) the exit 2 enthalpy (h2, kJ/kg) (a) 2870, (b) 2885, (c) 2900, (d) 2915, (e) 2950, (f) 2945.

(4) the power produced by turbine (kW) (2) 1392 (b) 1400, (c) 1421, (d) 1445, (e) 1458, (f) 1472.

. As Fig. 3, Air at 350 K and 150 kPa steadily flows into a hair dryer having electrical work input of

1000 W. Because of the size of the air intake, the inlet velocity of the air is negligible. The air
mass flow rate and velocity at the hair dryer exit are 0.1 kg/s and 15 m/s, respectively. The flow
process is both constant pressure and adiabatic. (a) Determine the air temperature at the hair dryer

. exit, in °C. (b) Determine the air volume flow rate at the hair dryer exit, in m’/s. (The property of

airis R = 0.287 kl/kg-K;; ¢, = 1.005 kJ/ kg=K ) . (20%)

. Please draw the reversed Carnot cycle process and indicate the title of each process. (such as:

which process is reversible isothermal compression?) (10%)
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Figures and Tables

V, =200 m/s Air Ty=7
Pi=100kPa . [iffin Pr=120 kPa
T, =25°C Dl ‘: Ay =64,
A= 025m? =7 V,=7 <<V,
Fig. 1
Ty=te0 -y Py = 150KPa
Fig.3  vi=i5ms T,=330K

b

W, = 1000 W

TABLE A-5

Saturated water—Pressure table

Stewm
wighine

Supatheates water

Specilic volume, internal energy, Enthalpy.
m*iug Hlikg wJikg
Sat. Sat. Sat, Sat. Sat. Sar. Sat.
Press., temp.. hguwd, vapar, liguid, Evap., vaper, hguid, Evap.. vapor,
P kPa 1, o v v, u, Uy U, h, h. h.
450 147.20 0.0010388 0.41392 622.65 1834.5 2557.1 623.14 2120.3 2743.4
500 151.83 0.001093 0.37483 5£39.54 1921.2 2560.7 640.09 2108.0 2748.1
550 155.46 0.001097 0.34261 655.16 1908.8 2563.9 65577 20966 2752.4
500 158.83 0.001101 0.31560 669.72 1897.1 2566.8 &70.38 2085.8 2756.2
B50 161,98 0.001104 0.29260 683.37 1886.1 2369.4 684.02 2075.5 2759.8

T v u hi s \ u h 3 [ v n s
G mikg  kWkg  kkg  kikgK | mékg  kikg  klikg kg K mikg  kihg  kitkg  kIkgK
P = 0.20 MPa (i20.21C) P = 040 8P 1143.6] G | R~ 1233850
Sat. 0.BE578 2529.1 2706.3 7.0270| 045242 2553.1 273E.1 6.8%55 | Nosae7 2803 % 2803.2 561756
150 095985 2577.1 2769.1 F.2810 047088 2564.4 27528 6.9306
200 1.08049 26546 28707 75031 0.53434 25472 286095 7.1723 |
250 1.19890 2731.4 29712 77100| 05952027264 59645 7.3804 | (07063 26447 28565 5.2803
300 1.31623 2808.8 30721 T.8%4l 0.6348% 28051 30671 7.5677 | Q0Bl18 27508 29933 ohdl2
400 1.54933 2967.2 3277.0 82236 | 07726529649 32739 79003 009938 29336 32317 A%235
500 1.78142 3131.4 3487.7 85153 | 0.889363129.8 34855 8.1533 G.11620 31086 2457.2 7.2359
&00 200302 33022 3704E 87793 | 1.00558 3301.0 37033 B.4580 0.1324% 32855 368IZE8 1.5104
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