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Question 1) A commercial refrigerator with refrigerant 134-a as the working fluid is used
to keep the refrigerated space at -30 °C by rejecting its waste heat to a cooling water
that enters the condenser at 18 °C at rate of 0.25 kg/s and leaves at 26 °C (as shown
below). The refrigerant enters s the condenser at 1.2 MPa and 65 °C and leaves at 42

°C. The inlet state of the compressor 60 kPa and -34 °C and during compression some
“heat is transferred to the refrigerant equals to 450 Watt from the surrounding.

1) Draw the T-S and P-h diagrams of the cycle.

2) Calculate refr:geration load.

3) Calculate the quality of the refrigerant at the evaporator inlet.

4) Calculate the COP of the cycle and compare with Carnot COP.

5) Calculate the mass flow rate of the refrigerant.

6) The exergy loss in the cycle (neglect the interface processes).

7) The second law efﬁciency of each component and the cycle as whole,
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Question 2]
:)eflun';[ e used as the Working.ﬂuid in a Brayton cycle with regeneration. The pressure ratio of
e cycle is 8, the compressor inlet temperature is 300 K, and the turbine inlet temperature is

1800 K. The effectiveness of the regenerator is 75 percent. The cycle produces net power
output of 60 MW. Assuming both the compressor and the turbine have an isentropic
efficiency of 100 %, determine :

1) The works IN and OUT, Heats IN and OUT.

2) The thermal efficiency — b

3) The required mass flow rate of helium. _

4) The second law efficiency of the cycle,”

5) The back-work ratio,~

6) What are the other cycles used to improve the thermal efficiency of the Brayton cycle.

Explain their effect.
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Question 3) 20 ~ Jo - 2 -~ 2 qhg.
A mixture of ideal gasses consists of 3&% H,, 4Q% He, 30% N and 20%<&Hz on volume
basis. The mixture as shown in the figure below expands isentropically 5MPa and 600 C to

200 kPa. Calculate:

1) The total number of moles for the mixture (N,,),
2) The apparent molecular weight of the mixture (My,),

3) The apparent gas constant for the mixture (R,),
4) The apparent specific heat of the mixture at constant volume and constant pressure. L_é

5) The work produced per unit mass of the mixture,
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