CONTROL VOLUMES
STEADY FLOW SYSTEMS


EXERCISE 1:
In a steady-flow system, a substance flows at a rate of 3 kg/s. It enters at a pressure of 500 kN/m2, a velocity of 250 m/s, internal energy 2000 kJ/kg and specific volume 0.4 m3/kg. It leaves the system at a pressure of 100 kN/m2, a velocity of 125 m/s, internal energy 1250 kJ/kg and specific volume 1.3 m3/kg. During its passage through the system the substance has a loss by heat transfer of 25 kJ/kg to the surroundings.
Determine the power of the system (power = specific work × mass flow rate), in kilowatts, stating whether it is from or to the system. Neglect any change in potential energy.

EXERCISE 2:
Air passes through a gas turbine system at the rate of 2 kg/s. It enters the turbine with a velocity of 80 m/s, a specific enthalpy of 2900 kJ/kg and specific volume of 0.9 m3/kg. It leaves the turbine with a specific enthalpy of 2000 kJ/kg and specific volume of 1.5 m3/kg. The exit area of the turbine is 0.025 m2.
The air loses are 40 kJ/kg by heat transfer as it passes through the turbine. Neglect any change in potential energy.
Determine:
i. The inlet area of the turbine in m2.
ii. The exit velocity of the air in m/s.
iii. The power developed by the turbine in kW.

[bookmark: _GoBack]EXERCISE 3:
Consider an ordinary shower where hot water at 60°C (h1 = 251.18 kJ/kg) is mixed with cold water at 10°C (h2 = 42.022 kJ/kg). If it is desired that a steady stream of warm water at 45°C (h3 = 188.44 kJ/kg) be supplied, determine the ratio  of the mass flow rates of the hot to cold water. Assume that heat losses from the mixing chamber to be negligible. Kinetic and potential energies are also assumed to be negligible. There are no work interactions involved.
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