


PROBLEM 1 [38 points]

A closed-system, periodic refrigeration cycle uses water as its working fluid. Some of the state
information is given. (You do not have to fill in all table values.) The cycle can be modeled as
consisting of the following three steps:

(1)>(2) Reversible, adiabatic expansion P
(2)>(3) Constant-pressure heat addition
(3)>(1) Constant-temperature compres-
sion
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(You do not have to fill in the whole table.)

(a) [6 pts] The P-v diagram for the cycle is shown. Draw the T-s diagram relative to the two-phase
dome with properly labeled isobars.

(b) [4 pts] Find the temperature T1 in °C.

(c) [12 pts] Find the work per unit mass, w12, and indicate its direction (in or out of the water)
for the process (1)2>(2).

(d) [16 pts] Find the heat transfer per unit mass, 42»3, and the work per unit mass, w23 for the
process (2)=>(3).
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(c) [2 pts] When is it possible to use regeneration in a Brayton cycle?

A. When the exit temperature of turbine is larger than the exit temperature of the
COmpressor.
o B. When the exit pressure of turbine is larger than the exit pressure of the compressor.
o C. BothAandB
o D. Itisalways possible.

(d) [2 pts] Increasing the boiler pressure of a Rankine cycle will generally

o A. decrease cycle efficiency.
B. increase cycle efficiency.
o C. have no effect on cycle efficiency.

(e) [2 pts] For steady flow of a refrigerant through a throttling valve, which of the following
properties increase? Check all that apply.

o A. h

3. S
o C. ar
o D. P

(f) [8 pts] For a mixture of ideal gases...

i 2iyi=1
il. Zlmfl =1
iii. Ximfil; = Umix

iv. YimfiM; = My



