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1. Please plot the schematic diagram of

(1) Combined gas-vapor power cycles. (7%}

(2) Co-Generation. (4%)

(3) Rankine cycle with open feedwater heater. (7%)

(4) Brayton cycle with intercooler, reheater, and regenerator. (7%)

Please label all the components in your plot.
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(1)In an ideal gas, change of entropy can be expressed as ds = Cp -t R—

(2)A mass m of a liquid at temperature T, is mixing with the same amount of mass at temperature T; in an

.. T,T
insulated system. Then, the entropy change of mixing is As = Zme{’nZ—T?LV,T—____'J_?'T—2

(3)Because of no change in enthalpy, the throttling process is reversible.

(4)For an ideal gas with constant C, and Cy , the heat transferred per unit mass in a polytropic

. —nc
process of index n is q=Cy(T2-T}), where Cn=-C—P1Tn;1 .
(5)Entropy is produced in every internally reversible process of a closed system.

3. Air is confined to one side of a rigid container divided by a partition and the other side is initially
evacuated. The air is initially at p; = 10 bar, T = 700°C, and V; = 5.2 m®. When the partition is removed, the
air expands to fill the entire chamber. Measurements show that V; = 2V and p; = 0.2 p;. Determine (a) the
final temperature, (b) the heat transfer. (c) the work transfer. (d) the entropy transfer (e) the entropy
production during this process. (25%)

4. Air at 600 kPa, 700 K and a mass flow of 600 kg/h enters a pipe passing overhead in a factory space. At the
pipe exit, the pressure and the temperature of the air are 570 kPa and 550 K, respectively. Determine at
steady state (a) the rate of heat transfer for a control volume comprising the pipe and its contents, (b) the rate
of entropy production,-in kW/K, for an enlarged control volume that includes the pipe and enough of its
surroundings that heat fransfer occurs at the ambient terperature, 300 K.
| (25%)




