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QUESTION ONE (25 marks):



QUESTION TWO (25 marks): 

			
QUESTION THREE (25 marks): Closed System

Two tanks (Tank A and Tank B) are separated by a partition. Initially, Tank A contains 2.7 kg of saturated liquid-vapour mixture refrigerant R-134a at 1.6 MPa and a quality value of 0.4. Tank B contains 1.5 kg of refrigerant R-134a in the superheated state at 1.2 MPA and 120C. Now the partition is removed and the two sides are allowed to mix until the mechanical and thermal equilibrium are established. If the pressure at the final state is 900 kPa, determine,
a) [bookmark: _GoBack]The quality of the refrigerant at the final state.
b) The amount of heat lost from the tanks.

Schematic:



Tank A
3 kg
1.6 MPa
x = 0.4
Saturated R-134a
Tank B
2.7 kg
1.2 MPa
120C
Superheated R-134a
Q










Assumptions: 
· Kinetic and potential energy changes are negligible. 
· There are no work interactions.
· Tables A-12, and A-13 are required.
· In a saturated liquid-vapour mixture, the mass fraction of vapour is called the quality and is expressed as:

Quality may have values between 0 (saturated liquid) and 1 (saturated vapour). It has no meaning in the compressed liquid or superheated vapour regions. In the saturated mixture region, the average value of any intensive property y is determined from:

where f stands for saturated liquid, g for saturated vapour and y stands for v, u or h.
· For specific volume, 





QUESTION FOUR (25 marks): Steady-Flow Open System

In large steam power plants, the feedwater is frequently heated in closed feedwater heaters, which are basically heat exchangers, by steam extracted from the turbine at some stage. Steam enters the feedwater heater as superheated water at 50 kPa, 200C and a mass flow rate of 21.6×103 kg/hr, and leaves as saturated liquid-vapour mixture at 45 kPA and a quality of 15 percent. Feedwater enters the heater with a quality of 5 percent at 82 kPa and leaves with a quality of 12 percent at the same pressure. If the heat losses from the outer surfaces of the heater are 6% of the heat given up by the steam, determine,
a. The heat transfer rate from the steam to the feedwater.
b. The mass flow rate of the feedwater .

Schematic:QL = 6% QS




QS

x2 = 0.12
P1 = P2

Feedwater
x1 = 0.05
P1 = 82 kPa
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P4 = 45 kPa
Sat. liquid-vapour mixture
x4 = 0.15
P3 = 50 kPa
T3 = 200C
 kg/h
Superheated water





Assumptions:
· Steady-flow process.
· Kinetic and potential energy changes are negligible.
· There are no work interactions.
· The properties of saturated and superheated water can be found in Tables A-5 and A-6.
· In a saturated liquid-vapour mixture, the mass fraction of vapour is called the quality and is expressed as:

Quality may have values between 0 (saturated liquid) and 1 (saturated vapour). It has no meaning in the compressed liquid or superheated vapour regions. In the saturated mixture region, the average value of any intensive property y is determined from:

where f stands for saturated liquid, g for saturated vapour and y stands for v, u or h.
Faculty Ref:			Page 1 of 3
Page 2 of 3
image1.jpg
Prifysgol Cymru

Y Drindod Dewi Sant
University of Wales
Trinity Saint David





