CONTROL VOLUMES
STEADY FLOW SYSTEMS





SOLUTION TO EXERCISE 1:
 (
q = 
25 kJ/kg
)

 (
P
1
 = 500kN/m
2
c
1
 = 250 m/s
u
1
 = 2000 kJ/kg
v
1
 = 0.4 m
3
/kg
)


 (
Control volume
)
 (
P
2
 = 100kN/m
2
c
2
 = 125 m/s
u
2
 = 1250 kJ/kg
v
2
 = 1.3 m
3
/kg
)






The steady-flow energy equation for this system is:

From this:





This is positive and hence is work done by the system.
The substance flows at the rate of 3 kg/s
 power output from the system = 818.4 kJ/kg  3 kg/s
  = 2455.3 kJ/s
  = 2455.3 kW      (since 1 J/s = 1 W)







SOLUTION TO EXERCISE 2:

 (
c
1
 = 80 m/s
h
1
 = 2900 kJ/kg
v
1
 = 0.9 m
3
/kg
)
 (
W
out
) (
q = 
40 kJ/kg
) (
h
2
 = 2000 kJ/kg
v
2
 = 1.5 m
3
/kg
A
2
 = 0.025 m
2
)


 (
Turbine
)












i. At inlet:








ii. At exit:










iii. The steady-flow energy equation for this system is









Therefore the power developed = 856 kJ/kg  2 kg/s
 = 1712 kJ/s
 = 1712 kW




SOLUTION TO EXERCISE 3:


 (
60°C
)
 (
Mixing
chamber
)

 (
45
°C
)

 (
1
0°C
)


The mass and energy balances for this steady-flow system can be expressed in the rate form as follows:
	
· Mass balance:
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· Energy balance:












Dividing this equation by  yields













Note that the mass flow rate of the hot water must 2.33 times the mass flow rate of the cold water for the mixture to leave at 45°C.
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