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1. A two stroke diesel engine develops an indicated power of 3000 kW with a specific fuel consumption (indicated) of 0.225 kg(kWh)-1. The combustion of 1 kg of fuel requires 18 kg of air. The exhaust gases from the motor pass through a boiler, entering at a temperature of 3300C and leaving at a temperature of 2150C, the gases having a specific heat capacity of 1.05 kJ(kgK)-1. Steam is generated in the boiler at a pressure of 1500 kPa and a dryness factor of 0.97. The feed water is at a temperature of 500C and the boiler efficiency is 0.8. Calculate the quantity of steam generated per hour.

2. Steam is generated in a boiler at the rate of 50000 kg/h, at a pressure of 4000 kPa and a temperature of 4600C. The daily consumption amounts to 88 tonnes of fuel having a heating value of 41 MJ/kg. The overall plant efficiency is 16%, and the feed water temperature is 1500C. Calculate: 

1) the boiler efficiency

2) the equivalent power output of the turbine

3) the boiler evaporation rate (kg/h) from and at 1000C

4) the equivalent (kg of steam/kg of fuel) from and at 1000C.

3. A refrigerator is driven by a 2.25 kW motor and yields ice at the rate of 2.5 tonnes per day. The ice is at a temperature of -70C and is produced from water at a temperature of 180C. Calculate:

1) the coefficient of performance of the machine

2) the capacity (tonnes/day) from and at 00C

note: specific heat capacity of water = 4.2 kJ(kgK)-1
note: specific heat capacity of ice = 2.04 kJ(kgK)-1
note: enthalpy of fusion (ice) = 335 kJ/kg

4. A vessel containing 19.5 kg of water at a temperature of 890C has 18kg of ice at a temperature        of -130C placed inside. Neglecting the effect of the containing vessel and loss due to radiation, Calculate:

1) The equilibrium temperature.

2) The amount of the mixture that must be removed and heated to 1000C so that when it is replaced, the final temperature will be 100C.

note: Specific heat capacity of water = 4.187 kJ(kgK)-1
Specific heat capacity of ice = 2.11 kJ(kgK)-1
Enthalpy of fusion of ice, = 336 kJ/kg

5. Three different liquids each of mass x, y and z have equal volumes, identical specific capacities and are at temperatures of 490C, 630C and 800C respectively. If x is mixed with y the resulting temperature is 540C. If y is mixed with z the resulting temperature is 690C. Calculate the final or equilibrium temperature when all three liquids are mixed in the mass ratios of 2, 3 and 5 respectively

6. The temperature of a black body is increased by 50%. The amount of radiations emitted by the body increases by


a) 50%




b) 100%


c) 225%




d) 500%


Give calculation to Justify your Answer

7. A body in a room is cooled from 900c to 800c in 5 minutes. The time taken to cool from 700c to 600c is


a) 5 minutes


b) Less than 5 minutes


c) More than 5 minutes


d) Less or more than 5 minutes depending on the nature of the liquid


Give calculation to Justify your Answer

8. ln the condensation of a gas, the mean K. E. (K) and potential energy (U) of molecules change, thus 


a) K decreases, U decreases


b) K increases, U keeps constant


c) K keeps constant, U decreases


d) K decreases, U increases


Give calculation to Justify your Answer

9. A thermodynamial process is shown in figure with 


PA = 3 x 104 Pa . VA = 2 x 10-3 m3

PB = 8 x 104 N/m2, VC = 5 x 10- 3 m3 ln the process AB and BC are 600J and 200J of 
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heat added to the system respectively. The change in internal energy of the system in process AC would be 


a) 560 J




b) 800 J


c) 60J





d) 640J


Give calculation to Justify your Answer

10. The kinetic theory of matter :


a) Can be derived directly from the law of conservation of energy 


b) Is based entirely on experimetal data with no arbitrary asumptions 


c) Contains assumptions accepted because the resulting theory agrees with experimetal data 


d) Cannot be considered valid because molecules cannot readily be seen or measured . 


Justify your Answer with proof.
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Answers

Answer for Question No. 1     

491.2 kg/h 

Answer for Question No. 2     

90.53% Ref DOT80

6681 kW

60299 kg/h

16.445 (kg steam/kg fuel)

Answer for Question No. 3     

5.464 

3.171 tonnes/day
Answer for Question No. 4     

4.620C 

2.12 kg

Answer for Question No. 5

62.570C

Answer for Question No. 6   Correct Answer : D

Answer for Question No. 7   Correct Answer : C

Answer for Question No. 8   Correct Answer : C

Answer for Question No. 9   Correct Answer : A

Answer for Question No. 10   Correct Answer : C
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