Q. 1 steam enters an insulated nozzle operating at a steady slate al pressure and
temperature of 1.0 MPa and 350 °C, respectively, with a velocity of 30 m/sec. The
pressure and temperature of the steam at the exit of the nozzle are 0.3 MPa and 200

C. Determine the exit velocity of the fluid from the nozzle [ 5 pionts]
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Q2. A heat engine delivers work output with a value of 60 kJ while rejecting 70 kJ of heat.

Calculate the maximum ratio of the temperature limits between which the engine operated. If

the engine isSreuersed,lwhat is the COP of the obtained heat pump during both Winter and

Summer [ 10 pionts]
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Q.3 A heat pump heats a house in the winter and then reverses to cool it in the summer.
The interior temperature should be 20°C in the winter and 25°C in the summer. Heat

wtransfer through the walls and ceilings is estimated to be 2400 kJ per hour per degree
tem]:)mtu:re difference between the inside and outside. [10 pionts]

a. If the outside winter temperature is 0°C, what is the minimum power required

to drive the heat pump? ‘ | |
b. For the same power as in part (a), what s the maximum outside summer

— 2.
temperature for which the house can be maintained at 25°C"
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