SECOND LAW

(1)An automobile engine consumes fuel at a rate of 20Litres/hour and delivers a power of 60 KW. The fuel has a density of 800kg/m3 and a heating value of 44,000KJ/kg. Determine the efficiency of the engine.
(2)A refrigerator with a COP of 2 removes heat from the food compartment at a rate of 2 kJ/s. Determine heat rejected to environment and power input to refrigerator.

(3)A steam power plant receives heat from a furnace at a rate of 280GJ/h. Heat lost from the steam to the surroundings is 8GJ/h and the waste heat transferred to the sink is 145 GJ/h. Determine the power output in MW and thermal efficiency of the power plant.

(4)A car engine with the power out put of 70 kW has an efficiency of 30%. Determine rate of fuel consumption if the heating value of the fuel is 49000  kJ/kg.

(5)A steam power plant with a power output of 200 MW consumes coal at a rate of 60000 kg/h. The heating value of the coal is 30000 kJ/kg, determine the thermal efficiency of the power plant

(6)A 50 kW electric car is powered by an electric motor mounted in the engine room. If the motor has 90% efficiency, calculate the heat supplied by the motor to the engine room.

(7)A household refrigerator has a cop of 1.8. It removes heat from the refrigerated space at a rate of 100 kJ/min. Determine the electric power consumed by its compressor and the rate at which heat is transferred to the kitchen.

(8)10 kg of watermelon at 200C are to be cooled to 80C by placing these in a refrigerator of COP 2.5 and requiring a power input of 500 W. The specific heat of watermelons is 4.2 kJ/kg-0C. Calculate the time taken for the cooling of watermelons.

(9)Determine the COP of a refrigerator that removes heat from a food compartment at a rate of 8000 kJ/h for each kW of power it is supplied. Also determine the rate of heat rejection to the surroundings.

(10)An air conditioner removes heat steadily from a house at a rate of 750kJ/min while consuming power at a rate of 6 kW. Determine the COP of the air conditioner and the rate of heat transfer from the room.  
(11)A house can be heated either by electric resistance heaters or by a heat pump. A household consumes 1200 kWh of electric power in a month by using these electric resistance heaters .The price of electricity is 9 SR/kWh. Find the net saving of the household owner if he replaces the resistance heaters by a heat pump of COP 2.5.

(12)A heat pump is used to maintain a house at a constant temperature of 240C. The heat lost through the walls and windows is 60000kJ/h whereas the heat generated in the house by all means is 4000 kJ/h .For a COP of 2.5 determine the power input to the heat pump.

