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5. A tank contains 4 moles of an ideal gas at an initial temperature of 27°C. Then the gas is heated with a
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constant-volume process to a temperature of 127°C. Calculate the work required (W), heat transferred
(Q), and the changes in enthalpy (AH) for the process. [Cp = 20.8 Joul/(mol-K)] (15%)

6. Water at 300 K is pumped from a storage tank at the rate of 5 kg/s. The motor for the pump supplies work
at the rate of 4 kW. The water goes through a heat exchanger, giving up heat at the rate of 100 kW, and is
delivered to a second storage tank at an elevation 12 m above the first tank. What is the temperature of
the water delivered to the second tank? [l W =1 J/s; Cp = 4180 J/(kg-K)] (10%)
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7. An ideal gas has a volume of 0.02479 m*mol ' at 25°Cand 1 bar. In the following problem, air may be
considered an ideal gas with the constant heat capacities C, = (5/2)R and Cp=(7/2)R, where R =8.314)/
mol K. The mitial conditions of the air are 1 bar and 25°C. It is compressed to 6 bar and 25°C by cooling
at constant pressure followed by heating at constant volume. Calculate the heat and work requirements
and internal energy change AU and enthalpy change AH of the air for the process. (20%)

8. In a steady-state flow process, 1 mols™ of air at 500 K and 1 atm is continuously mixed with 2 mol's ' of
air at 400 K and 1 atm. The product stream is at 350 K and 1 atm. Determine the rate of heat transfer and
the rate of entropy generation for the process. Assume that air is an ideal gas with Cp= (7/2)R, that the
surroundings are at 300 K, and that kinetic-energy and potential-energy changes are negligible.
(R=8.3141/mol'K ) (15%)
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