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EXAMINATION OF MARINE ENGINEER OFFICER

Function:  Marine Engineering  at Operational Level
HEAT ENGINES

M.E.O. Class IV

 (Time allowed - 3hours)

India (2003)                                               
         Afternoon Paper                
       Total Marks  100
NB : (1) All Questions are Compulsary

         (2) All Questions carry equal marks

         (3) Neatness in handwriting and clarity in expression carries weightage
   

         (4) Illustration of an Answer with clear sketches / diagrams carries weightage.

1.  
In a Freon-12 refrigerating plant, the refrigerant leaves the condenser with a specific enthalpy of 50 kJ/kg.  The pressure in the evaporator is 1.826 bar and the refrigerant leaves the evaporator at this pressure and at a temperature of 0°C.  Calculate (i) the dryness fraction of the freon at inlet to the evaporator, and (ii) the refrigerating effect per minute if the flow rate of the refrigerant is 0.4 kg/s.

2.      A four-cylinder, single-acting, two-stroke engine develops 300 kW indicated power when the mean effective pressure is 6.28 bar and the speed is 4.5 rev/s.

(a) If the stroke is 25%  greater than the cylinder diameter,  calculate the diameter of the cylinders and the stroke to the nearest millimetre.

(b) When burning fuel of calorific value 42 MJ/kg the fuel consumption is 0.225 kg/kWh (indicated), find the indicated thermal efficiency.

3.      Define latent heat.

Calculate the heat required to be given to 2 kg of ice at –15°C to change it into steam at atmospheric pressure, taking the values:





Specific heat of   ice = 2.04 kJ/kgK

                 


Latent heat of fusion = 335 kJ/kg



           

Specific heat of water = 4.2 kj/kgK

                        

Latent heat of evaporation = 2256.7 kJ/kg

4. 
In an experiment to determine the coefficient of cubical expansion of an oil, a glass vessel of                40 ml capacity was filled with the oil at a temperature of 15°C. When the vessel and oil was heated to 65°C the quantity of oil spilt over from the vessel was 1.57 ml. Taking the  of linear expansion of the glass as 8.5 x 10-6  /°C calculate the coefficient of cubical expansion of the oil.                                                            

5. 
A perfect gas is compressed in a cylinder according to the law pV 1.3=constant. The initial condition of the gas is 1.05 bar, 0.34 m3 and 17°C. If the final pressure is 6.32 bar, calculate (I) the mass of gas in the cylinder, (ii) the final volume (iii) the final temperature  (iv) the wor kdone to compress the gas (v) the change in internal energy, (vi) the transfer of heat between the gas and the cylinder walls.

Take cv =  0.7175 kJ/kg K and  R = 0.287 kJ/kgK

6. 
The volume air in a single-stage compressor at the beginning of compression is 0.0424 m3 and its pressure is 1 bar. The clearance volume in the cylinder is 1230 cm3 and the discharge pressure is 8 bar. Calculate the volume of air delivered per stroke, in litres, if it is compressed (a) isothermally, (b) adiabatically, taking ( = 1.4.

7. 
3 kg of wet steam at 14 bar and dryness fraction 0.95 are blown into 100 kg of water at 22°C. Find  the resultant temperature of the water.

8. 
The area of an indicator card taken off the high pressure cylinder of a quadruple expansion engine is 1445 mm2, the length is 80 mm, and one millimeter of height represents 0.27 bar. The bore of the cylinder is 600 mm, piston stroke 1050 mm, and the engine runs at 1.65 rev/s. Calculate (a) the indicated power developed in this cylinder, (b) the total indicated power of the engine assuming equal powers are developed in all cylinders.

9. 
Steam leaves the nozzles of an impulse turbine at a velocity of 840 m/s at an angle of 18( to the direction of movement of the blades. The linear velocity of the blades is 360 m/s and the inlet and exit angles of the blades are equal. Neglecting friction of the steam across the blades, calculate (a) the entrance and exit angles of the blades, (b) the magnitude and direction of the steam at exit.

10. 
An auxiliary boiler produces steam at 8 bar 0.98 dry from feed water at 43(C, and fuel of calorific value 42 MJ/kg is burned at the rate of 1.2 tonne per day. Assuming an efficiency of 70%, calculate the steam production per hour.
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