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(Z) {1+ R flowing work (flowing energy) ? P-V [EldHAR T EARAR(AE ? T-s Eihiz

THERXAERAE? 64

(=) R heat engine ? TE¥2 G {L1A] friction and other irreversibilities N » — heat engine

Z 3R (efficiency)E 7 A 3% 100 percent ? Why ? (85})

() fEREAR B TIRRRIEE T 2 —I@R2H » Fam@2 R A Y » H entropy BARE

A 2 Why ? (6 43)

(f1) BH3&ERK— open system (control volume) entropy ##{k. ###(mechanisms) - (8 43)

(N TEERTIZE cycle 53470 » £34A] regeneration RIINZASER ? intercooling AJfE{E

compressor FTFE#IAZLY ? reheating AT turbine BHTH ? (6 43)
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() A piston-cylinder device contains 0.05 m’ of a gas initially at 200 kPa. -

At this stage, a linear spring that has a spring constant of 150 kN/m is
touching the pistd'n but exerting no force on it. Now heat is transferred
to the gas, causing the piston to rise and to compress the spring until
the volume inside the cylinder doubles. If the cross-sectional area of
the piston is 0.25 m’, determine (a) the final pressure inside the

cylinder, (b) the total work done by the gas, and (c) the fraction of this

work done against the spring to compress it. (20 43)
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(J\) The power output of an adiabatic steam turbine is 5 MW, and the inlet and the exit

conditions of the steam are as indicated in figure. (a) calculate the magnitudes of

enthalpy change per unit mass (ah), the kinetic energy change per unit mass (ake)

and the potential energy change per unit mass (Ape), (b) determine the work done per

unit mass of the steam flowing through the turbine, and (c) calculate the mass flow

rate of the steam. (20 43")

Fys -
Saturated water table:
Pressure Enthalpy: Saturated liquid Enthalpy: Saturated vapor
15 kPa 225.94 kl/kg 2599.1 kJ/kg
2 MPa 908.79 kl/kg 2799.5 ki/kg
Superheated water vapor table:
Pressure Temperature Enthalpy (kJ/kg)
0.2 MPa 400 °C 3276.6
2 MPa 400 °C 3247.6

P,=2MPa

| T, =400°C

STEAM
TURBINE

V,= 180 m/s
=6m

(1) An ideal Otto cycle has a compression ratio of 9.2 and uses air as the working fluid.

At the beginning of the compression process, air is at 27 °C and 98 kPa. The pressure

is doubled during the constant-volume heat-addition process. Using constant specific

heats at room temperature, determine (a) the amount of heat transferred to the air, (b)

the net work output, (c) the thermal efficiency for the cycle.

(20 53)

Note: C;=1.005 (KJ/Kg K), C,=0.718 (KJ/Kg K), k= C,, / C, =1.4 for air

Isentropic relation: To/T, = (v,/vz)k'|




