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a. Draw the process on the T-s diagram below

T-s DIAGRAM FOR WATER
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b. Determine the heat transfer in process 1> 2 in kJ.
c. Determine the work done in process 2->3 in kJ.
d. What is the change in entropy in the surroundings for the two-step process in kJ/K?
11. (7 points, 3 for a and 2 each for b and c) A heat pump design is proposed that provides 25
kw heat while consuming 5 kwelectrical power. The high- and low-temperature reservoirs
are 300K and 260K, respectively.
a. Show that the cycle satisfies Clausius’ principle.

b. Show that the cycle satisfies Carnot’s principle.
c. What is the entropy produced in the surroundings (kw/K)?



