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EXAMINATION OF MARINE ENGINEER OFFICER

ENGINEERING KNOWLEDGE

(GENERAL)

CLASS I

(Time allowed - 3 hours)

INDIA (2001)                                                         Morning Paper
                                Total Marks  100

                           N.B. -        (1) Attempt  SIX questions ONLY.

                                             (2) All questions carry equal marks.

                                             (3) Neatness in handwriting and clarity in expression carries weightage
1. With reference to automatic combustion control in auxiliary or main boilers state how: 

A. Master controller follows steam pressure variations,                      

B. And why pressure drop across the air registers is measured.             

C. Air fuel ratio is adjusted. 

2. Describe with sketches, how the pressure of a fluid is controlled by a pneumatic controller, incorporating proportional and integral (reset) action. 

A. Give reasons for instability in the controller action. 

B. State how this instability is overcome. 

3. Whilst in port judicial proceedings are instituted against your vessel in respect of a proven case of atmospheric pollution resulting in summary conviction and the imposition of a fine. 

As Chief Engineer report to head office the circumstances of the case and the steps taken to avoid such an occurrence in the future. 

4. With reference to plate heat exchangers state why: 

A. Fluid pressure and temperature does not normally exceed 10 bar and 15000 C respectively, 

B. Titanium and stainless steel plates are finding increasing acceptance, 

C. Carrying bars and clamping bolts are often much longer than pack thickness.

5. Explain how main engine lubricating oil condition is assessed, on board ship and in an oil company laboratory. As chief engineer, explain what all factors you would look for and the rectification you would do.

6. Define the metallurgical composition, mechanical properties and the reasons for selection in specified shipboard applications of the following metals: 

A. S.G. cast iron, 

B. Aluminium brass.

C. Monel metal.

7. With reference to controllable pitch propellers: 

A. Make a detailed line sketch of the essential features incorporated in a propeller shaft and boss whereby the servo signals are transmitted to the revolving shaft and translated into blade pitch. 

B. Describe the regular maintenance and test checks to ensure maximum reliability at all times, State what 'fail safe' feature is incorporated and how it functions.

8. Compare the capabilities and limitations of positive displacement and rotodynamic-  pumps. 

A. Explain why running clearances are not so critical in gear pumps as in centrifugal pumps. 

B. Explain why,variable stroke positive displacement pumps are used for hydraulic systems rather than gear pumps with recirculation control.

9. Define with reasons, the conditions which determine whether an oil centrifuge functions as either a purifier or a clarifier. 

A. Identify the factors determining the extent to which suspended solids are extracted from the oil. 

B. State what effect clutch slip and bowl dirtiness has upon oil conditioning.

10. With reference to refrigeration plants explain why: 

A. Some multicylinder compressors are likely  to seize whilst operating on full load and state how this can be avoided, 

B. Direct expansion is preferable to, brine circulation in small installations, 

C. A compressor may "short cycle" and state how this condition is corrected. 
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