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FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
DEPARTMENT OF MARINE ENGINEERING
SHIP POWER PLANT II (MAR 524)
ATTEMPT THREE (3) QUESTIONS. QUESTION NO.1 IS COMPULSORY
TIME:90 MINS

1. Carnival cruise line was sailing with full crews onboard in the Atlantic Ocean. Distilled water
is required for various ship services such as cooling, washing/cleaning, cooking and running of
other important machinery. Hence:

a) Propose a system that can satisfy these needs and state by prediction the required
amount of-fluid needed in liters daily for Carnival cruise line (1 mark)
b) Provide a working’diagram showing the various parts of the propose systems and explain

how it achieve its working operations. ( marks)

c) What are the three.methods that can be used in producing desalinating water from your
proposed system ae (15 mark)

d) Describe the arrangement of the propose system with respect to two compartments (0.5
mark)

e) How can scale formation be minimize in the propose system (1 mark)

f) Explain the role of air-purge valve and ejector in your proposed system (1 mark)
2. a) With respect to cooling systems for ship power plants, explain direct and indirect cooling
systems and discuss their merits and demerits on ship machinery _—_ (6.5 marks)

b) Develop a seawater cooling diagram for a slow speed Engine (3.5 marks)
3; a) State the relevance of steam system in ship with respect to fuel treatment, fuel inal
purification and domestic. applications. (6 marks)

b) State the difference between main boiler and auxiliary boiler (4 marks)
4. a) Explain the concept of Unattended Machinery space (UMS) in ship and discuss the need

for total integrated systems (2 mark)

b) State the significance of total integrated systems on the following ship systems:

r. Ship main engine control (2 marks)

Ir. Bridge control (2 marks)

TIT. Cargo and ballast monitoring & control (2 marks)

c) Discuss the significance of automatic and control systems in ship with respect to
watchkeeping 5 (2 marks)

COURSE LECTURER:
CLEMENT I.A,
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FEVERAL UNnivcnollY OF PEFROLEUM RESOURCES, EFFURUN
COLLEGE OF TECHNOLOGY

EXAMINATION: Second Semester
SESSION: 2022/2023
DATE: il Mebied

COURSE CODE: EEE 525
COURSE TITLE: Mechatronics Il
Leas ALLOWED: 2Hr 15mins

21 (a) List two Merits and demerits of potentiometer. ; 1 (4 marks)
| -(b) A linear resistance potentiometer is 200 mm long and is uniformly wound with a wire of
total resistance 0.005-MQ. Under normal conditions, the slider is at the centre of the
potentiometer. Determine the linear displacement when the resistance of the
potentiometer measured by wheatstone bridge is 0.0000015 GQ. If it is possible to
measure a minimum value of 5 Q resistance with the above arrangement, determine

the resolution of the potentiometer in metres. (6 marks)

,-~(c) An LVDT is employed for measuring the deflection of a bellow. The sensitivity of the
LVDT IS 600 V/mm. The bellow is deflected by 0.155 mm by a pressure of 1.2 x 10
N/m?. Determine the sensitivity of the LVDT in volts per N/m? and the pressure when
the output voltage is 4.5 V (4 marks)

S/d) A pump supplies oil at 126 LPM to a 6 cm diameter double-acting hydraulic cylinder. If
' the load is 0.00001 GN (extending and retracting) and the rod diameter is 3 cm, find

(i) Hydraulic pressure during the extending stroke. (2 marks)
(ii) Piston velocity during the extending stroke. (2 marks)
(iii) Cylinder power in Watts during the extending Stroke. (2 marks)
(iv) Hydraulic pressure during the retracting stroke. (2 marks)
(v) Piston velocity during the retracting stroke. (2 marks)

Q2. a(i) Give four advantages and disadvantages of a Linear Variable Differential
Transformer. (2 marks)
(ii) State and briefly explain five requirements every transducer must meet. (5marks)

A strain gauge is having a resistance of 100 Q and a gauge factor of 2 is connectec
in series with a ballast resistance of 100 across 12 V supply. Calculate th
difference between the output voltage when:

(a) No stress is applied (3marks

(b) A stress of 104 MN/m? is applied

Note: The modulus of elasticity is 200 GN/m? (2marks


