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eUESTION 2) It is sometimes necessary to produce saturated steam from superheated

steam (which is steam at a temperature higher than the vapour-liquid coexistence temperature

for the given pressure). This change can be accomplished in a desuperheater. a device in

which just the right amount of liquid water is sprayed into the superheated steam to produce

dry, saiurated steam. 11'superheated steam at 3.0 MPa and 500 nC enters the desuperheater at

a iate of 500 kgihr, then at what rate should liquid water at 2.5 MPa and 25 nC be added to

the desuperheaGr to produce saturated steam at 2.25 MPa? Before answering this question

you should answer the fbllowing:

a) Sketch the desuperheater showing the fluid flows entering and leaving the device.

b) Determine the enthalpies of the fluids in these flows,

c) Determine the quality of the exiting saturated steam at2.25 MPa (abs), and finally

d) Calculate the mass flow rate of liquid water at"2.5 MPa (abs) and 25'C.
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QUESTION t) A rigid 1 m' tank at a pressure of 200 kPa contains a liquid-vapour warer
mixture. At the beginning, half of the mass inside the tank is in the liquid phase.

a) Calculate the heat transfer necessary to completely vaporize the water.
b) Show the entire process schematically on a temperature-specific volume (T-v) diagram.
Bonus cluestion: Calculate the heat transfer necessary to raise the pressure to 500 kPa ancl
show the process on the same T-v diagram.
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