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" JuLY 25 CONFIDENTIAL
SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.

Question 1

With reference to marine 2 Stroke diesel engine:

(a) Sketch and labels EIGHT (8) of the timing diagram (8 marks)

(b) Explain SIX (6) of the cycle process for the engine stated in Diagram in 1(a)

(12 marks)
Question 2
With reference to the marine diesel engine fuel oils system:
(a) Explain the fuel specifications listed. (10 marks)

i Specific gravity or relative density

ii. Viscosity

iii. Ignition quality
iv. Sulphur content
V. Calorific value

(a) Describe TWO (2) factors of high temperature corrosion occur during the combustion process.
(5 marks)

(b) Describe TWO (2) causes of this abnormal situation when noticed that the exhaust seats were

pitted.
(5 marks)
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Question 3
With reference to marine engine performance system:

In an Internal combustion engine the calculation of Indicated Horse Power is based on Pressure and
Volume diagram. Engine with a 6 cylinder 2—stroke engine where the pressure of spring constant is

186 Kpa, the engine stroke and bore is 1100 mm and 410 mm respectively and it's operating at 120

rev/min, the mid ordinates the average height of power card obtained is 9 mm. Calculate:

(a) Indicated power.

L st
fangthe
o

o -
i) Pm = SixAi il
(9 marks)
i) IP=P,xLxAxNxC '
60
ii) Area= D’
4
(b) Shaft (brake) power if the shaft torque 102kNm and 120 rpm.
(6 marks)

S.P = 2wNT

(c). The shatft (brake) thermal efficiency, if mass of fuel used per day is 7000kg and fuel calorific

value is 36 000 kJ/kg
(5 marks)

Thy = 3600N
mf xC.V
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SECTION B (Total: 40 marks)
INSTRUCTION: Answer ONLY TWO (2) questions.
Please use the answer booklet provided.

Question 4
With reference to marine diesel engine turbocharger system:

(a) Sketch and label FIVE (5) main components of the system
(10 marks)

(b) Describe FOUR (4) process of turbocharger suction air flow directed from atmosphere to the
engine unit combustion chambers

(8 marks)
(c) Define the function of intercooler effect on scavenge air system
_ (2 marks)
Question 5§
With reference to marine diesel engine efficiency:
(a) Sketch and labels SEVEN (7) typical Sankey diagram
(11 marks)
(b) Explain THREE (3) energy losses from the internal combustion engine based on
'your diagram in 5(a).
(9 marks)
Question 6
* With reference to marine diesel engine lubrication oil analysis:
(a) Describe FOUR (4) procedure to rétrieve sample from main engine sump tank
(8 marks)

(b) Describe THREE (3) onboard general lubrication analyses that can be carried out.
(9 marks)

(¢) List THREE (3) machinery that requires lubrication oil sample for analysis
(3 marks)

END OF EXAMINATION PAPER
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