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1. (25 points) A 10-ft’ tank contains oxygen initially at 14.7 psia and 80°F. A paddle wheel
within the tank is rotated until the pressure inside rises to 20 psia. During the process 20 Btu of
heat is lost to the surroundings. Determine the paddle-wheel work done in Btu. (Neglect the

energy stored in the paddle wheel.) v
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2. (25 points) Steam at 5 MPa and 400°C enters a nozzle steadlly w1th a velocity of 80 m/s, and
it leaves at 2 MPa and 300°C. The inlet area of the nozzle is 50 cm’, and heat is being lost at a

rate of 120 kJ/s. Determine the exit velocity of the steam in m/s.
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3. (25 points) Saturated steam is to be condensed

of a steam power plant at a temperature of 75
water from a nearby lake, which enters the tubes

in the condenser
°C with cooling
of the condenser

at 20 °C at a rate of 135 kg/s and leaves at 30 °C. Determine the
rate of condensation of the steam in the condenser in kg/s.
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4. (25 points) An insulated 60-ft’ rigid tank contains air at 75 psia
and 120°F. A valve connected to the tank is now opened, and air is
allowed to escape until the pressure inside drops to 30 psia. The air
temperature during this process is maintained constant by an
electric resistance heater placed in the tank. Determine the
electrical work done during this process.
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