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EXAMINATION OF MARINE ENGINEER OFFICER

ENGINEERING KNOWLEDGE

(GENERAL)

CLASS I

(Time allowed - 3 hours)

Total Marks  100

July 1999

Morning Paper
                                                  
                                  N.B. -        (1) Do not deface or make any mark on this paper.

                                                    (2) Attempt  TEN questions ONLY.

                                                    (3) All questions carry equal marks.

                                                    (4) Marks for each part question are shown in brackets.

                                                    (5) Neatness in handwriting and clarity in expression carries weightage
1. With reference to centrifugal pumps:

      
(a)
  (i) Sketch typical discharge characteristics showing variation of throughput as


 discharge head and

                  speeds are altered;

















                                                                                                                                        (8)

            

(ii) Explain why this characteristic profile is desirable;

      
(b) State the relevance of the discharge characteristic for the selection of an emergency


 fire pump.                         (8)

2.  (a)  Sketch a steering gear arrangement capable of 100 percent redundancy.

                                                            (8)

(b) Describe the operation of the arrangement in Q.2(a) when the working pump oil 
manifold develops a serious leak and describe.                                                                                                                                                            




 (8)

3. (a)  Sketch and describe a centralized indirect refrigerating plant used for bulk cargo cooling.






                              (10)

      
(b)  With reference to brine used in an indirect refrigerating system, state:

(i) What brine consists of;

                                                                                                                                 (2)

(ii) How it is kept in a non-corrosive condition;                                                                                                 (2)

(iii) How any tendency to acidity is neutralized.
                                                                                                 (2)

4. With reference to U.M.S. operation of a 30000dwt double hull tanker,

(a) State with reasons the essential requirements for unattended machinery spaces;                                              (8)

(b) As Chief Engineer, describe how you would respond to the irretrievable failure of the machinery space fire alarm system whilst the ship is on voyage.

                                                                                                                  (8)

5. The vessel upon which you are engaged as a Chief Engineer shows a significantly higher fuel consumption than that of a sister vessel trading on the same route under similar conditions.  Compile a report to head office stating why the increased fuel consumption is due to hull fouling and not to engine mismanagement or hull/propeller damage. It should be a technical report and not a letter.                                                                                                                                        (16)

6. With reference to corrosion processes:

       
(a) Explain the mechanism of:


                                                                                                                                           (6)

            

(i) Stress corrosion;

   

(ii) Corrosion fatigue.

       
(b) State where the following types of corrosion may occur with specific examples , and the materials commonly


involved in  each case.                                                                                                                                                     (10)

             

(i) Fretting corrosion;  

(ii) Impingement corrosion;
  

(iii) Galvanic corrosion;  

(iv) Crevice corrosion.


7. (a)  Sketch a  pneumatically operated diaphragm type control valve showing in detail the


 valve positioner 

             system.                                                                                                                                                                         (10)

      (b) 
(i) Describe the operation of the valve sketched in Q.7(a).

                                                                                          (3)

           

(ii) Explain how the flow characteristics of the valve can be altered.                                                                          (3)

8. A company circular draws attention to the fact that bacteria harmful to humans can exist in drinking and washing water.

(a) State the constraints placed on the installation and use of the systems for shipboard


production of fresh water.     (6)

(b) Describe a system to improve the portability of the fresh water produced by the


plaint in Q.8(a), identifying the associated quality tests conducted.
                                                                                                                           (6)

(c) State the maintenance and treatment recommended for fresh water tanks.

                                                             (4)

9. An auxiliary boiler water level control system has a differential pressure transmitter as the detecting element for water level.

(a) Sketch and describe such an arrangement.




                                                                                                          (10)

(b) If the transmitter was damaged describe how a replacement unit would be
calibrated.                                        (6)

10. Describe the following metallurgical tests and explain why EACH is carried out:

(a) Impact tests;
                                                                                                                                                          (4)

(b) Endurance tests;

                                                                                                                                                    (4)

(c) Tensile tests;
                                                                                                                                                         (4)

(d) Hardness tests.

                                                                                                                                                      (4)

11. Diesel electric propulsion is now being chosen as the power plant for an increasingly wide variety of vessels.

(a) Sketch a simple layout of such an installation.                                                                                                   (10)

(b) Explain the advantages of selecting such a plant.
                                                                                               (6)

12. You have been appointed as the Chief Engineer of an older vessel which is in dry-dock and recently been purchased by your shipping company.  Describe, in a letter to the Engineering Superintendent, your inspection to ensure that the conditions of assignment are satisfactorily complied with.
                                                                                         (16)

13. With reference to the cargo tanks of  large crude oil tankers:


       (a) State:

             

(i) The purpose of the pressure vacuum valve;                                                                                                      (4)

             

(ii) The dangers of venting during loading via open tank hatches;                                                                        (4)

      
(b)  
(i) Sketch a patent high velocity vent;
                                                                                                                    (4)

            

(ii) Describe the operation of this vent and state why such a device is used.                                                         (4)

14. What are the current IMO conventions and protocols in force for the prevention of pollution from ships.

Enumerate briefly on the five Annexes of the convention and what each of the Annexes is calculated to achieve.  (16)
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