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Problem 1.

A boiler tank with a volume of 50 liters is des; gned to generate saturated steam at a pressure
of 2 bar. The boiler is partially filled with water, and is heated to the operational pressure. The
boiler contains 3.2 kg of saturated water-steam mixture when the operational pressure 1s first
reached. During the following 30 minutes, the boiler is heated at a steady rate, generating
saturated steam at a constant rate of 0.050 kg/min.

Find:

(1) The liquid water and steam masses in the boiler when the operational pressure is first
reached.
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Assume that the low-pressure stations 1 and 2 are at a uniform pressure of 2 bar and that the fluid at station
2 15 a saturated vapor. Assume that the Intermediate pressure stations 3,4,7, 8, and 9 are at a uniform

pressure of 6 bar. Assume that the high-pressure stations 5 and 6 are at a uniform pressure of 10 bar and
that the fluid at station 6 is a saturated liquid. The vapor at 3 is at 30 °C. and the vapor at 5 1s at 50 °C.
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The component labeled F-EVP is an adiabatic flash €vaporator or intercooler. Essentially it is just a phase

separator. All of the vapor that enters is routed out to the left, and all the liquid is routed through the
bottom. The component labeled MIX is merely an adiabatic mixing vessel.

(1) Find the pressures and enthalpies of the fluid at every indicated' station: T'emperatures are only
optional entries and are not required.

station emp Pressure Enthalpy
°C bar kJ/kg
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(2) Assume the flow at station 6 is | kg/sec. Find the flows at station 8 kg/sec and at station 9
kg/sec.

(3)  Also find the COP for heating and that for cooling



Problem 3.

| kg of water vapor at 200 °C and 100 kPa

1s condensed to a saturated liquid at 99.63 °C in 2
constant pressure process by heat transfer t

0 the surrouhdings at 25 °C.

List all assumptions.



	Pages in document
	Page 1
	Page 2
	Page 3
	Page 4


