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INSTRUCTION: Answer FOUR (4) questions ONLY. (Total: 100 marks)

Please use the answer booklet provided.

Question 1 10C

}—
With reference to diesel engine principles: "o

a) Sketch and label a four-stroke cycle timing diagram. = ?/

\ / |

*—1 (6 marks)
b) Explain the operation cycle of your diagram in (a) BV R2C

Loa telete (14 marks)
c¢) Discuss 2 benefits of understanding an engine timing diagram. 2 -3 ConptSh?

3 -4 pow (5 marks)

[ IS

Question/{’

With reference to engine analysis:

a) State FOUR (4) of the importance of measuring compression pressure for marine engines:
(4 marks)
b) Sketch a 2-stroke marine engine P-V diagram and label the sequence of valve and port
operations during one complete cycle of a 2-stroke marine diesel engine
‘ (8 marks)
c) Sketch a compression diagram of a marine diesel engine and discuss the factors that influence
its shape and pressure values

(8 marks)
d) Sketch and label a light spring diagram
(5 marks)
Question 3
With reference to marine 2-stroke engine components:
a) Sketch a cross section of a marine 2-stroke diesel engine and label its component.
(14 marks)

b) Analyze how the operatibn of a charge air cooler affects the combustion efficiency and overall
performance of a marine diesel engine.
(6 marks)
c) Discuss the effect of combustion and engine performance due to piston rings leakage
(5 marks)
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Question 4

With reference to engine performance:

A ship driven by a two-stroke diesel engine has an average fuel consumption of 72 tons per day of
heavy fuel oil (HFO) with a higher calorific value of 41.9 MJ/kg. In this condition, it runs at 95 rpm with
a torque reading of 1525.6 kN-m and an indicated power of 3350.8 kW per cylinder. if the engine has 6

cylinders, calculate:

a) Brake power

AL (4 marks)
b) Friction power
—
P - (4 marks)
¢) Indicated thermal efficiency '
(4 marks)
d) Break thermal efficiency
(4 marks)
e) Mechanical efficiency
(4 marks)
f) Sketch and label the typical Sankey Diagram
(5 marks)
Question 5
With reference to turbocharging for low-speed diesel engines:
a) Discuss THREE (3) advantages of turbocharging in marine engines.
(9 marks)
b) Sketch a cross-section of an Axial Flow Turbocharger and label THREE (3) components
(6 marks)
c) Analyze the use of turbocharging in increasing the power output of a marine diesel engine
’ (5 marks)
d) Analyze the use of turbocharging for reducing harmful emissions in marine diesel engines.
(5 marks)

END OF EXAMINATION PAPER
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