AMET UNIVERSITY
(Under Sec.3 of UGC Act 1956)
KANATHUR, CHENNAI.  
Question Bank and Answers
CLASS: ELECTRICAL & ELECTRONICS ENGIEERING (MARINE)  
 SEMESTER: V
SUBJECT:    EE 506 Marine Engineering – I           

Section A 
Unit 1
1. What are the functions of Mooring winch .
Mooring winch
A mooring winch is a marine equipment used during mooring operations to hold the ship or boat in place at a pier or similar fixture.

2. What are the functions of Deck crane.

Deck crane
Vessel deck cranes equipment gives the possibilities of loading and unloading cargo without help of port equipment’s ensuring efficiency in any port of call.

3. What are the functions of Gangway.

Gangway
A gangway is a platform or passage which allows people to move from one point to another. The term is most classically used in reference to the ramps which are lowered to allow people to board ships.

4. What are the functions of Hatch cover.

Hatch cover
Cargo holds are fitted with hatch covers to prevent the contact of cargo with outer atmosphere i.e. air, moisture, weather and water and to avoid cargo from getting wet.

5. What are the deck machineries fitted on ship?
Anchor (Windlass and Capstans)
Mooring (Winches and Capstans)
Cargo handling (Winches and Cranes)
Life boat gear (Davits and Winches).
Unit 2
1. Name the materials used for plate & gasket in Plate type heat exchanger.
Titanium,nitrile rubber
2. Name the materials of water box, shell-ms, tubes & tube plate in shell and 
tube type heat exchanger.
Copper
3. Name the different types of flow pattern in shell and tube type heat exchanger.
Counter, Doublesingle, Parallel
4. Why lantern ring is provided with tell-tale holes?
To avoid leakage
5. What provision is provided in heat exchanger to prevent corrosion by sea water?
Sacrificial anode


Unit 3
1. What is the purpose of gravity disc?
It determines interface between high and low density medium and maintains it. To control water flow through water port outlet 
(Size of the gravity disc is selected according to specific gravity of oil).

2. How is the capacity of separator decided for a ship?  What are the types of oil separators present on board a vessel?
· 20% more than the consumption of the ship for heavy oil and 3 times the daily consumption of lube oil.
· Clarifier and purifier.

3. Define operating bowl, sliding bowl, spindle height, Bowl body, and Disc stack in a separator.
Sliding bowl
Sliding bowl is located below the top hood and sludge accumulates on the periphery on the sliding bowl. It’s kept lifted by makeup water. Sliding bowl is provided with Teflon seal. (it seals tightly with the top hood)
Operating slide
Operating slide is kept held in position by springs and to prevent the discharge of makeup water while purifier is running and it’s pushed down by operating water then drains the makeup water then de sludging process taken place


4. What is interface? What will happen if gravity disc size is more or less?
· Interface is nothing but a the line of separation between the oil and water which is controlled by gravity disc

Unit 4
1. What are all the places centrifugal pump requires priming and why? 
Suction head is negative, non self priming.

2. Name  the types of pumps ?
dynamic pumps -centrifugal pumps, axial flow pumps
positive displacement pumps-reciprocrating  pumps, gear pumps ,screw pumps.

3. What is the definition of pump?
· A pump is a device used to lift a liquid or gas from a low level to a high level, to transport a liquid or gas from one place to another.
· To do this work it is usually driven by either a Steam engine, an Electric motor. 
· Sometimes the pumps are driven direct by a separate Internal Combustion Engine or the main engine or a Hydraulic motor. 


4. Static Suction Head or Lift?
· This is the vertical head through the liquid has to be raised or the vertical height from the liquid level to the center of the pump, neglecting friction.

5. How Pumps are classified?
· Positive Displacement pumps  Ex reciprocating pump, gear pump,etc..
· Dynamic pressure pumps.  Ex centrifugal pump.

6. Enumerate the various mountings fitted to the air compressor.

The following mountings are fitted to the air compressors to ensure safe and efficient operations:
1)        Air Filters
2)        Intercoolers
3)        Drain Valves
4)        Relief Valves
5)  Bursting Discs
6)  Fusible Plug

Unit 5
1. Name the certificate requirement of sewage discharge.
ISPP CERTIFICATE (INTERNATIONAL SEWAGE POLLUTION PREVENTION 
   CERTIFICATE).

2. Which ship needs the ISPP certificate.
All ships.

3. What is MEPC.
Marine Environement protection Committee

4. Expand the term IOPP.
International oil pollution Prevention

5. Under what MARPOL  Annex does the incinerator come into picture.
Annex 5
Section -B   
Unit 1

1. What are the safety equipments fitted on board ?
Consists of Life-saving Appliances (LSA), such as : 
1. Lifebuoys and Life-jackets
1. Freefall Lifeboats 
1. Rocket Parachute flares 
1. Immersion suits, Anti-exposure suits and Thermal protective aids. 

2. What are the different types of Marine propulsion Machineries?
a. Diesel propulsion system 
b. Wind propulsion system 
c. Nuclear propulsion system 
d. Gas turbine propulsion system 
e. Fuel Cell propulsion system
f. Biodiesel fuel propulsion system 
g. Steam turbine propulsion system 
h. Diesel-electric propulsion system
i. Water-jet propulsion system 
j. Gas fuel or tri-fuel propulsion system


3. What do you understand by UMS class vessels.?
UMS class vessel or the Unmanned Machinery Space Class vessels are a term used in reference to the ships engine rooms

4. What is SWL with regard to engine room crane ?
SWL stands for Safe Working Load. It is the maximum load for which the crane has been designed to lift. Exceeding the SWL range is strictly prohibited and might lead to failure of the crane. 

5. What is a Bouble bottom tank? Why is it called so? 
The lowermost part of the ship, which comprises of the bottom shell in the bottom and tank top in the above, is called as Double Bottom(DB) Tank. This feature was mainly added for extra strength considerations of a ship. But to avoid wastage of space, this structure is used as a tank to carry Oil/Ballast. It is longitudinally divided by the centre girder into portside DB and starboard side DB.


Unit 2
1.  What are the types of valves used in ship?
· Screw lift valve (globe valve) 
· Non – return valves 
·  Screw down non return valve  
· Swing check valve 
· Gate valve 
· Butterfly valve
· Relief valve 
· Quick closing valve 

2. Where the screw lift globe valve used in ship ?
· boiler and air reservoir main stop valves 
· pump inlet and discharge shut-off valves 
· tank filling and outlet valves 
· sea suction valves 

3. What is the purpose of packing and seals ?
PACKING:-
· To prevent fluid, eg. water, lubricating oil, fuel oil, etc., from escaping from a system.
· To prevent gases and vapours from escaping from a system.
· To prevent undesirable entry of gases, fluids and dirt into a system.
SEALS:
· Seals are used to prevent the leakages thereby avoiding loss of liquid / gas from a system and damage to components it is intended to protect.  
· Seal can form an effective barrier against contamination.
       Seals  protects the bearings from moisture and dust and prevent       lubrication (grease) leakage from inside. 
4. Name some of the important characteristics for selecting  a packing or seal ?
· When selecting a packing material some of the important characteristics to be taken into consideration, they are :-
· Strength.
· Elasticity.
· Resistance to chemical influences.
· Resistance to high or low temperatures.
· Coefficient of expansion.
· Thermal conductivity.
· Density.
· Frictional properties.

5. Name three types of seals ?
Various types of seals are.  
· Radial lip seal ( with garter spring inside ) - Oil seals are used in gearboxes, hydraulic pumps, etc  where a shaft connected to oil filled components from outside. 
· Ring seal ( felt, leather, PTFE),
· ‘O’ Ring ( nitrile rubber)
· Packing box ( vegetable fiber, flexible graphite foil)
· Axial lip seal ( nitrile rubber)
· Mechanical seal, etc.,

Unit 3
1. What is the constructional difference between purifier and clarifier?
Gravity disc which determines the interface between the two liquids is present in purifier whereas there is no gravity disc in a clarifier , instead there is a discharge collar which seals water outlet.
A top disc with neck separates the oil and water passage in purifier. A top disc without neck throws water and other heavy particles outwards at the peripheryallowing only oil to pass through.

2. What is principle of operation of the purifier?
Centrifugal  force  is  the  fundamental  operatingprinciple  used  in  the  purification  of  fluid.  Centrifugalforce is that force exerted on a body or substance byrotation.  Centrifugal force impels the body or substanceout ward from the axis of rotation.
Difference in specific gravity of liquids.

3. What is the purpose of Gravity disc and how do you select the gravity disc?
Gravity disc
It determines interface between high and low density medium and maintains it.
To control water flow through water port outlet 
(Size of the gravity disc is selected according to specific gravity of oil)

The gravity disc is selected by using nomogram which is provided by manufacturer
The nomogram consists of 
· Specific gravity of oil
· Temperature
· Feed rate
Depending on that a graph is drawn .based on that gravity disc is selected.
4. What will happen if gravity disc size is more or less?
If the diameter of gravity disc is large, the interface moves out towards the periphery and as a result some oil is discharged with water from the water outlet. Also, if the diameter is small, the interface formed will be more inwards and water will be discharged with the oil from the oil outlet.


Unit 4

1. What are the different types of pumps used on board the ship?
Positive displacement Pumps: 
1. Reciprocating Pump
1. Screw pump
1. Gear pump
1. Piston pump
1. Ram type pump
1. Vane pump
           
           Dynamic pressure pumps:
                     Centrifugal pumps
               Axial flow pumps
                Submersible pump
 Centrifugal-axial (mixed) pump.


2. Describe the  use of service air facility on board the ship?
The uses of service air are as follows :-
For deck equipments like air whistles, gangways, lifeboat winches.
For maintenance work like pneumatic tools, chipping machines, etc.

3. What are materials used for plunger, casing, shaft and cylinder body of a hele Shaw pump?
Materials used in the hele shaw  pump:
             * Casing: Cast Iron.
* Cylinder body: Ph. Bronze or Barrel.
* Shaft: Stainless steel.
* Plungers: Hardened steel. Well polished.
      * Slippers: Ph. Bronze.

4. What are the various safety devices fitted on a marine compressor 
            1. Lubricating oil low pressure trip
              2. Cooling water high temperature trip
              3. Motor overload trip and Motor overheating trip

FUNCTIONS:
(a)Lubricating oil low pressure trip: in the event of lub oil low pressure it trips the compressor
causes :can be leakage in pipes, suction strainer choked, oil grade wrong, gear pump faulty, faulty pressure gauge, increased clearances of the bearings, and oil level low.

(b)Cooling water high temperature trip: when the cooling of the compressor is not efficient  due to rise in cooling water temperature then in that case it trips the running compressor.
causes : can be cooling water valves closed, cooling water piping blocked, cooling water pump belt lose or broken, cooling water pump faulty, no flow of cooling water, and low level of cooling water in the expansion tank.
5. What are the safety devices fitted to an air compressor? Mention their requirements.

Safety devices
Relief valve
Fitted to each stages on air side and set to lift at pressure 10% more than stage pressure.
Bursting disc / Bursting Valve
Fitted to water side on coolers, will relieve excess pressure in the water casing in the event of failure of an air tube.
Oil relief valve (Inside Crankcase)
Fitted in the oil system to relieve pr. more than 25% of normal working pr. to protect oil pump from overloading, during cold start up.
Fusible plug
On air delivery pipe or on air reservoir a fusible plug is also fitted which melts at 121*c, this ensures the safety of after machine system against temperature rise.
L.O.Pr.cut out switches –
Protects the compressor machine from damage due to loss of lubrication oil.
Air high temperature cut out switches

Protects compressor and air system from damages due to high temperature air.


Unit 5

1. What is the function of Hunting gear in Steering gear? 
It is a return linkage mechanism mounted on the tiller arm to reposition the floating lever so that no more pumping occurs ( by the variable delivery pump, which normally draws in fluid from one hydraulic cylinder and pumps into another to move the rudder)  when the required rudder angle is reached.  


2. What is an Incinerator? What part of MARPOL governs the specifications of this equipment? 
Incinerator
It is an equipment fitted on board a ship to incinerate solid waste, house hold waste & liquid waste arising from the operation of the ship. E.g.: domestic waste, cargo associated waste, maintenance waste, operational waste & cargo residue.
MARPOL  Annex-1.REGULATION FOR THE PREVENTION OF POLLUTION BY OIL. 
Annex- 5. REGULATION FOR THE PREVENTION OF POLLUTION BY GARBAGE FROM SHIPS.
 Annex-6. REGULATION FOR THE PREVENTION OF AIRPOLLUTION FROM SHIPS, governs the specifications of this equipment.
3. Explain classifications of fire?
[image: ]
    
                                                                                                   





Section-C   
Unit 1
1. What is the purpose of the following on board the ship    
a.  Main engine  . 
b.  Auxiliary engine  . 
 c.  Boiler , 
d.  Fresh water generator . 
e.  Refrigeration Machinery .                      
 f.  Air-conditioning system .
Main engine: The purpose of main engine onboard a ship is to generate the power required to drive the propeller for creating thrust force which causes the ship to     move.
B)  Auxiliary engines are large engines which drive electrical generators that provide power for the ship's electrical systems. Large ships typically have three or more synchronized generators to ensure smooth operation. The combined output of a ship's generators is well above the actual power requirement to accommodate maintenance or the loss of one generator.
C)Boiler: The main purpose of a boiler onboard a ship is to produce High-pressure steam, which is of vital use in Steam engine ships or nuclear powered ships, or might be used in Steam turbines, to generate power. 
 There are basically two type of boilers
 - Fire /smoke tube boiler – water present around the tubes
 - Water tube boiler - water present in the tubes surrounded by fire.
D)Fresh water generator:
A device used to produce fresh water onboard a ship. 
·   Considerable amount of fresh water on board is needed for the maintenance of machinery, for use by crew/passenger and other purposes. 
· If huge quantity of fresh water is procured and stored in a ship for the planned voyage, it adds up the displacement of the ship, so reduction in cargo carrying capacity. So it is advisable to produce F.W onboard as it is required and consumed. It is common practice to take on only minimum quantity.
It is done using 
Distillation system
          Production of pure water from sea water by evaporation and condensing.
          Evaporation can reduce dissolved solids in seawater from 32000 ppm to 2 ppm or even less.
  In this there are two process, namely
 		1.Boiling process    
  		2. Flash Process
E) Refrigeration: The objective of refrigeration is to prolong the storage life of a perishable product by lowering its temperature so that metabolic deterioration and decay caused by micro-organisms is retarded. The cargo could comprise of Frozen produces, meat, seafood, diary produce such as flowering bulbs and fresh flowers, confectionary, chemicals, pharmaceuticals and photographic materials, all perishables. Such perishable cargo is hence transported under refrigeration in refrigerated vessels and in containers
F)Air conditioning: It is the control of temperature and humidity in a space together with the circulation, filtering and refreshing of the air, aimed at Human Comfort. In Each environmental situation the organism loses a certain quantity of energy due to emission of sensible heat by convection and radiation to the latent heat by respiration, the quantity of emitted heat depending on the temperature and humidity of the environment. The recommended 
air conditioning temperature range : 22 - 26 degree Celsius
Humidity range                             : 40 – 60 % relative humidity in occupied space 

2. Describe the different systems available for the main propulsion of a ship.  
MAIN PROPULSION SYSTEM

  This system comprises of a main engine (diesel or steam), boiler, shafting, thrust block, support bearings and propeller. 
The most common propulsion system used are shown below.

1. The general arrangement of a direct drive slow speed diesel engine is shown below.


 (
DIRECT DRIVE SLOW SPEED DIESEL ENGINE
Reversible engine – Engine can be run ahead or astern,
    - 
ie
 it can turn clockwise or anti clockwise
)

 This arrangement is having the following components.


A. Main Engine.
The main power to drive the propeller is supplied from a internal combustion engine (diesel engine) which produces mechanical power by burning heavy fuel oil / diesel oil in it. This engine can run either at clockwise direction or anticlockwise as required. There by the screw (propeller) is rotated, thrust is produced by propeller so that the vessel can be moved in ahead or astern direction.

B. Flywheel
	
Flywheel is located is located at one end of the engine crankshaft and serves three purposes.
First, through its inertia, it reduces vibrations by smoothing out the power strokes as each cylinder fires. 
Second, it is the mounting surface used to connect the engine to the shafting and propeller.
Third, to allow the engine to be turned by means of gear teeth arranged around its perimeter.

C. Thrust block

	Thrust block absorbs the thrust forces created by the rotating propeller and transmits this force to the ship’s structure.

D. Plummer block
	This block only supports the weight of the intermediate shafting. Thus they have only lower half bearing shells, except the aftermost bearing which has a top and bottom bearing shells.

E. Stern bearing
	The stern tube bearing serves two important purposes. It supports the tail shaft (propeller shaft) and a considerable proportion of the propeller weight. It also acts as a gland to prevent the entry of sea water into the machinery spaces (engine room).

F. Propeller
	It looks similar to a fan and consists of a boss with several blades of helicoidal form attached to it. When rotated it ‘screws’ or thrusts its way through the water by giving momentum to the column of water passing through it.

3.  General arrangement of an indirect drive, geared, medium speed diesel 
( reversible by gears)

 (
indirect drive, geared, medium speed diesel engine
)[image: C:\Documents and Settings\gmdass.AMETINDIA\My Documents\prop 2.jpg]

4. Sketch & describe  the fuel oil system of a large main engine, indicating the important  components and the flow directions.
Ans:
          Sketch
 (
Purifier heater 94 to 100 deg.
) (
800 to 1800 bar
)                [image: FO SYS]
 (
10 bar
) (
120deg. 
)Description:
[bookmark: _GoBack]
The fuel oil is stored in double bottom tanks   after bunkering. While proper  steam heating is provided to increase the viscosity of iol if ship sails in tropical zones.
Fuel oil from doublebottom  tank  is sent to transfer pump   through subsequient valves .
Transfer Pump
A transfer pump normally is installed to move fuel oil from storage tanks to settling tanks. One
positive displacement transfer pump, protected by suction strainers and a pressure relief valve, and a
pump bypass line, is normally fitted. The transfer pump flow rate is dependent upon engine fuel
consumption rate and service and settling tank size.
Settling tank
They provide a settling function for gross water and solids, a heating function, a deaeration function, and a thermal stabilizing function. Ships’ settling tanks are designed to accept fuel oils with a 60 degrees Centigrade minimum flash point. As soon as a settling tank is filled, it is heated to 72 degrees Centigrade, or 6 degrees Centigrade below the flash point, whichever is lower. The tanks should be insulated where possible to reduce heat loss. Settling tanks should have bottom drains for water and sludge stripping. And, water and sludge should be removed on a regular basis by means of these drains
Centrifuge:
     There are several types of centrifuges used to remove water and particles from the fuel and lube oil; the most popular being the disc type as made by DeLaval .purifier and clarifier are used
Purifier – oil water seperator
Clarifier-soild water  sepearator
Filters:
 The higher ash, solids, and catalyst particle content
being found more frequently in heavy fuels make such an installation prudent. A properly designed
filtration system would positively control solids that can damage high pressure pumps, injection
systems, and the cylinder bores of diesel engines.
Service tank:
Service tanks, or day tanks, have a very important function in the overall treatment of heavy fuel oil
for diesel engines. They provide a final settling function for water and solids, a heating function and a
thermal stabilizing function. The settling function is primarily a backup in the event of a performance
failure of the separators and/or during a by-pass of the filtration system. Two service tanks are
normally provided.
Mixing Tank
The mixing tank is usually a narrow, cylindrical insulated tank into which clean, heavy fuel oil flows
from the fuel oil service tank. It also functions as a return tank for recirculated fuel oil from the engine
injection pump return rail. A primary function of the tank is to stabilize service fuel oil temperature by
mixing hotter return oil with cooler service tank fuel oil. The mixing tank is fitted with a bottom
drain. Steam heating coils maintain stable temperature during start-up.
From the mixing tank fuel oil is transferred to booster pump to increase the pressure(10 bar) to reduce the viscosity of fuel oil. It  is sent to heater  and heated to 120 deg.
To check whether proper viscosity is maintained before it is sent to main engine it is done by viscosity regulator.
The pressure  in the fuel pump  is 800 to 1800 bar and delivered to fuel injector  and it injects in  fine atomised form for proper combustion

Unit 2
1. Sketch and describe an Heat Exchanger.
[image: htlab-10]


Sketch and 
A heat exchanger is an equipment in which two fluids are separately circulated in adjacent spaces so that some of the heat in the fluid at the higher temperature is transferred into the fluid at the lower temperature. The fluid having the higher temperature is therefore cooled and the fluid having the lower temperature is heated.
Heat exchangers – cooler and heaters
Most coolers used on board ship transfer heat from a hot fluid to sea water.
1.   For the main propulsion engine of the motor ship, the engine jacket water, lubricating oil and charge air must be cooled and generally also water or oil used in cooling the pistons.
Steam heated heat exchangers include heavy fuel oil heaters, boiler air pre-heaters, units to heat sea water for tank washing, evaporators, feed heaters and calorifiers.








2. Sketch and Describe a globe valve?
                                              [image: g vv 1]
· It has a bulbous body, valve seat screwed in / interference fit/ grub screw.
·  Seat can be hard faced – stelited, face may be flat or tappered.
·   Spindle square threaded, normally above stuffing box.
·  Spindle may be fitted to valve disc by a lock nut and button or button locates in a simple horseshoe.
·   Leakage along the spindle is prevented by a stuffing box, packed with a suitable material and a gland.
·    The flow is from below the valve seat, so that the gland is always on the low pressure side.
·   Spindle not connected (SDNR), it allows flow in one direction only. Wings or a stem must guide the disc.
·   The greatest lift required is one-quarter of the bore.  
· If no spindle (check valve), body formed as change in direction of flow (angle valve)
·       Screw lift valve (globe valve) used in ships are: 
· Boiler and air reservoir main stop valves 
· pump inlet and discharge shut-off valves 
· tank filling and outlet valves 
· sea suction valves 

3. What examination to be carried out Valves, Seat & Spindle While Overhauling?
· Valves should be examined to see whether any cupping has taken place. 
· If it has , the valves should be inverted or replaced. 
· If the seats have been eroded, they should be either scraped by hand of if the erosion is too deep, skimmed in a lathe. 
· Where group valves are of the meter type, the valves and valve-seats should be examined and the valves ground in as necessary to make them perfectly tight. 
· In general, the lift of valves should be the minimum, which will give satisfactory operation. Greater lifts than necessary increase wear and tear.
· Valve seats to be lapped in case of any scoring marks or leakage by using various types of lapping paste.
· Valve spindle is to be checked for the straightness  material worn out.
·  The shaft should be carefully examined, especially the stuffing-box area, and if excessive wear has taken place, the quality of the packing used should be investigated and a larger amount of lubricant used while running. 
A temporary repair with plastic white metal tinned on can be made to a shaft worn at the stuffing box area.



Unit 3
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1. Sketch and describe a flash type evaporator.    
Flash water evaporator – a device working with the principle of Flash Process. 
 Flash process - this the water is heated in one compartment and released into second compartment in which the process is substantially lower, causing some of the water to flash off into vapour – wherein sensible heat is added.
Working : 
1.  SW is heated in one compartment and released into evaporator in which  the pressure is substantially lower, causing some of the water to flash off into vapour.
1. Evaporated vapour passed through demister to vapour condenser
1. To prevent carryover of saline droplets the distillate pump outlet is continuously monitored for purity (salinometer) 

  
2. Sketch and describe an Auto clean filter.
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3. With reference to Purifier/Clarifier, explain the following
(a) Gravity disc
(b) Water seal
(c) Paring disc
(d) Sliding bowl
(e) Operating slide
(f) Damping springs.
a. Gravity disc
It determines interface between high and low density medium and maintains it. To control water flow through water port outlet 
(Size of the gravity disc is selected according to specific gravity of oil)

b.  Water seal
A quantity of water remains in the bowl through the running period and these forms the complete seal around under side of the top disc and confines the oil within the outside diameter of the top disc. Thus a column of water balancing a column of oil and thus prevents oil going back into the water side. This is called water seal.
c. Paring disc
It pumps out the separated (clean) oil through the outlet pipe. It works on the principle of centripetal force.

d. Sliding bowl
Sliding bowl is located below the top hood and sludge accumulates on the periphery on the sliding bowl. Its kept lifted by make up water. Sliding bowl is provided with Teflon seal.(it seals tightly with the tophood)

e. Operating slide
Operating slide is kept held in position by springs and to prevent the discharge of makeup water while purifier is running and its pushed down by operating water then drains the make up water then de sludging process taken place
 f. Damping spring.
It is used to absorb the vibrations in the system axially.


4. With reference to Purifier and Clarifier write the differences in the components and operation. How will you improve the efficiency of performance of separators?
	PURIFIER

1. In a purifier, the interface or the line of separation between the oil and water is created using a gravity disc. The position of the dam ring plays an important role in the generation of interface. the diameter of gravty disc is large, the interface moves out towards the periphery and as a result some oil is discharged with water from the water outlet. Also, if the diameter is small, the interface formed will be more inwards and water will be discharged with the oil from the oil outlet.
2. It has feed holes in the conical disc for effective cleaning.



3. Another difference between a clarifier and purifier is that a purifier needs to be filled completely with water for the generation of a seal that prevents the oil to leave from the water outlet.
4.  Purifiers are used for filtering lubricating oil whereas clarifiers are not used for the same unless the oil is completely devoid of water.
	CLARIFIER

 clarifiers do not have a gravity disc but have a sealing ring which seals the water outlet. This prevents the impurities and water to remain inside the bowl unless they are discharged automatically or manually by opening the cleansing bowl.

the conical discs in a clarifier usually don’t have feed holes in them but if they do, then a disc without any holes is fitted at the bottom of the stack.

Whereas a clarifier doesn’t needs to be filled up with water.

A clarifier used to remove solid particles. 



1.) Purifiers are used for filtering lubricating oil whereas clarifiers are not used for the same unless the oil is completely devoid of water.
2.) Supplying oil at higher*Celsius to purifier ensures efficient separation.
3.)  Putting appropriate gravity disc for the oil of particular density ensures good efficiency.
4.)  Seal between the sliding bowl and the bowl body should be maintained to maintain a good efficiency.
5.) Desludging operation should be periodically done.
Keep the throughput as low as possible.

5. With reference to centrifugal separator, give reasons for:
a. Vibrations, Inclusion of clutch in bowl drive. 
b. Contamination of gear case oil
c. De-sludging operation not taking place
d. Separator not picking speed.
a. Vibration will occur due to over speed of the separator
· imbalance in the separator parts
· slackening of bowl while rotating.
· Paring chamber cover and lock nut are not correctly installed
· Insufficient or incorrect  cleaning
· Bearing wear down
· Foundation bolts not tightened properly
· Worm and worm wheel is nor matches correctly
Motor and shaft is coupled by friction clutch ,if there is no clutch motor will overload while starting, so friction clutch is necessary to reduce the load while starting, once motor attained particular rpm the friction clutch will engage to the shaft.
b. operating water leaking ,water dripping from the bowl nozzle will contaminate the gear case oil if the casing is cracked
c.   Operating water not available, malfunction of valves, malfunction of solenoid valve for de-sludging, bowl is not fully opened.
d. Brake is not released properly, friction clutch is slipping(if the pad is polished or worn out more). If belt driven there may be slackness.
Motor r.p.m might be less.The bowl assembly due for cleaning.
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Unit 4
1. Sketch and describe a centrifugal pump .

Flow through the pump is induced by the centrifugal force imparted to the liquid by the rotation of an impeller or impellers.
The impeller construction has two discs joined at in between surface by a set of internal curved vanes.
Centrifugal pumps are not self-priming pumps. These pumps must be primed by gravity supply or by priming equipment external or internal with the pump.
These pumps are basically radial flow or axial flow type.
Example: Emergency fire pump. Bilge and ballast pump

[image: Cross section through a vertically mounted centrifugal pump ]















2. Sketch and describe a gear pump.
[image: gear pp]



· This simplest type of rotary pumps is the spur gear pump. It consists of two meshing spur gears enclosed in a casing. A close tolerance between the gears and the casing are important for the proper functioning of this pump.
· It is very important to maintain a fine working clearance between: 
· The axial end faces of the casing and gears.
· The gear teeth in mesh.
· The gear teeth tips and the casing. 

· Two gears in mesh rotate within a housing. One gear shaft is driven with an external power source and the other idles. 
· An inside view of this pumps is shown below to explain its working. 
· On the suction side the fluid flows into the casing when the gear teeth disengage. 
· During the further rotation of the gears the fluid occupies the space, between two adjacent teeth and carried over to the discharge side. 
· At the discharge side as they mesh, each tooth forces an amount of liquid, equivalent to its own volume. 
· If the clearances are maintained small, this pump, can take air, and thus can take suction on the fluid pumped. 
· The viscosity of the fluid is unimportant in the functioning of this pump. 
· Therefore, it is suited for pumping fuel and lubricating oil. 
· These pumps should not be run dry or else they will overheat and seize up. 
· Usually the pump is electric motor driven through a chain or wheel drive.
·  Control of flow rate is achieved by a by-pass valve or by controlling speed of prime-mover. 
· These pumps are used for duties as a lube oil pump, boiler fuel oil pump, fuel oil transfer pump, main engine driven lube oil pump.

3. Explain with a neat sketch of Mechanical seal ?
                                                  


[image: mechanical seal suitable for general service ]

· Due to undesirable characteristics of a conventional stuffing box, especially when the leakage has to be an absolute minimum and under high pressures, 
· An entire different type of seal had been designed, with wearing surfaces other than the axial surfaces of the shaft and the packing. This form of seal is called a “mechanical seal” and has proved to be very suitable in almost all extreme conditions. 
· The design of mechanical seals may differ in various physical respects, but all are fundamentally the same in principle. 
· The sealing surfaces are located in a plane perpendicular to the shaft and usually consist of two highly polished surfaces running adjacently, one surface being in contact with the shaft and the other to the stationary portion of the pump. 

4. Describe a two stage air compressor with a line diagram.


The two-stage compressor arrangements below show the single acting pistons acting in conjunction with an intercooler.

Lubricating oil for air compressors should have, among many other properties, a flash point minimum of above
2000C for safety.

High temperatures can carbonise the oil and form a “gritty” deposit which will cause severe wear on piston rings, and cylinder liners, -- expensive replacement parts. This also causes the compressor valves to “coke up” which can restrict their operation and sealing, thus reducing the compressor efficiency.
Modern practice is to use a synthetic oil for lubrication.


By using intercooling and cylinder cooling (usually ‘Air’ or ‘Water’ with air compressors) the oil is kept in a
fluid condition (i.e. it does not vaporise or carbonise) so it may lubricate properly.




[image: ]

Operation


On the downward stroke of the piston in a single cylinder compressor, air is drawn in through the suction filter and the suction valve, to fill the cylinder. The downward motion of the piston causes a partial vacuum in the cylinder so the atmospheric pressure of the outside air pushes the suction valve open against the light force of the spring that holds it closed when the machine is stopped.

As the piston begins its upward stroke the suction valve is pressed shut as the air pressure inside the cylinder rises. Continued upward motion further raises the pressure until at a designed pressure the discharge valve is pushed  open  against  the  larger  spring  force  that  holds  it  closed  when  the  machine  is  stopped,  and  the compressed air will then pass through an intercooler to a second stage.
The piston-reciprocating compressor has a more positive sealing arrangement (rings) than any other type of compressor and consequently it can achieve higher compression ratios  than any other form of compressor.

The two-stage compressor arrangements below show the single acting pistons acting in conjunction with an intercooler.

Lubricating oil for air compressors should have, among many other properties, a flash point minimum of above
2000C for safety.

High temperatures can carbonise the oil and form a “gritty” deposit which will cause severe wear on piston rings, and cylinder liners, -- expensive replacement parts. This also causes the compressor valves to “coke up” which can restrict their operation and sealing, thus reducing the compressor efficiency.

Modern practice is to use a synthetic oil for lubrication.

By using intercooling and cylinder cooling (usually ‘Air’ or ‘Water’ with air compressors) the oil is kept in a
fluid condition (i.e. it does not vaporise or carbonise) so it may lubricate properly. Multi-stage air compression have the following advantages:
1.   They can maintain a moderate range of air temperature by cooling the air between stages.
Cylinder cooling also assists this to a smaller extent.

2. By cooling between stages (and cylinder cooling), less work input (i.e. less electric motor or diesel power) is required to compress a given quantity of air to a specific pressure.

3. Lubrication difficulties can be minimised by keeping the air temperatures as low as possible, (above 200°C the oil tends to carbonise onto piston rings and in delivery valves, seriously impairing their operational efficiency).

It is common practice to use synthetic oils rather than mineral based oils to avoid carbonisation, despite their much higher prices.






Unit 5
1. Sketch and describe a fire main line with emergency fire pump connection ?
[image: water1]


2. Sketch and describe two ram system of steering gear.
[image: msotw9_temp0]
Consider the telemotor receiver cylinder moving from left to right. This movement moves the lever, which has a fulcrum at the centre in a clockwise direction. The floating lever top moves to the left and along with it pull the control lever of the pump out, pivoting at the bottom point. Since the Hele Shaw Pump is running,, oil is sent to the   right hand cylinder & sucked from the  left hand cylinder. The stbd ram is pushed from right to left, which in turn pushes the port ram, as both are connected by a crosshead
The tiller arm, which is at right angles to the centre line of the rams and fitted to the crosshead, thus moves to the left. The other end of the tiller arm is keyed to the rudder stock which then rotates and turns the rudder to stbd. The tiller arm is connected to the bottom portion of the floating lever by a buffer spring and link. This is called the hunting gear.


3. Sketch a sprinkler line for accomadation system. Explain  briefly on different 
colour bulb   used in this system. 

[image: http://www.marineengineering.org.uk/safety/spray2.gif]


















Light red ampoules release already with 570C,
red with 680C and violet only with 820C. 
Between them the categories yellow (790C), 
green (930C) and 
blue (410C). 

4.  Sketch and describe an International shore coupling.

· Outside Dia 178 mm
· Inside Dia 64 mm
· [image: ]Bolt Circle Dia 132mm
· Slots in Flanges: 4 holes, 19 mm in dia, spaced equidistantly on a bolt circle of the above dia, slotted to the flange periphery.
· Flange thickness: 14.5 mm minimum
· Bolts & Nuts: 4-each of 16 mm dia, 50 mm in length, with washers. 

4.  Describe the procedure for the regular maintenance routines to be carried out on the total flooding CO2 system.
[image: ]

Maintenance and Testing
Ensure that all moving parts are kept clean, free and well lubricated. Wires must be checked for tightness, toggles and pulleys must be greased. With the use of compressed air the CO2 distribution pipes could be blown through periodically. CO2 bottles must be weighed regularly to check contents (an ultrasonic or radioactive isotope unit detector could be used to check liquid level).exhaust is working or not . co2 alarm.
Note;
The CO2 storage bottles have seals which also act as bursting discs. Should there be a CO2 leakage from one or more of the starting bottles this cannot result in CO2 discharge into the engine room from the battery because of the cable-operated safety valve. When leakage occurs either in the starting section or main battery a pressure switch in the lines will cause alarms to be sounded. Vents to atmosphere can then be opened.
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5.1 Fire classifications are generally indicated as A, B, C, D and F (or K). There are
currently two standards, defining classes of fires according to the nature of the material
undergoing combustion, as follows:

International Organization for Standardization National Fire Protection Association
(SO standard 3941)* (NFPA 10)

Class A: _ Fires involving solid materials, usually of | Class A: _Fires in ordinary combustible materials such
an organic nature, in which combustion as wood, cloth, paper, rubber and many
normally takes place with the formation of plastics.
slowing embers.

Class B: Fires involving liquids or liquefiable | Class B: _ Fires in flammable liquids, oils, greases, fars,
solids. oil base paints. lacquers and flammable gases.

Class C:_ Fires mvolving gases. Class C: _ Fires, which involve energized electrical

equipment  where  the electrical

‘non-conductivity of the extinguishing medium

.sonmpomm (When electrical equipment
extinguishers for class A or B

ﬁxumvbeusedsaﬁh)

ClassD:  Fires mvolving metals. ClassD: Fires in combustible metals such as

magnesium, titanium, zirconium, sodium,

lithium and potassium.

Class F:_ Fires imvolving cooking oils. Class K._Fires involving cooking grease, fats and oils.
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