Q.501 A large slow speed main propulsion diesel engine may become overloaded by 

(a) heavily fouled hull. 

(b) strong head wind and heavy seas.

Ans. (c) both of the above.
When the hull is fouled, the resistance offered by the ship for the movement increases. Hence for the same rpm, the engine will be overloaded as it will have to produce more power to overcome the resistance. Similarly, when there is strong head wind, the ship will have to work against the head wind and overcome the force created by the headwind. In this condition also, the engine will be overloaded to maintain the same revolution on the engine shaft.

Q.502 Immediately after any diesel engine is started, the engineer should check the

Ans. (b) lubricating oil pressure.
Lubricating oil is the most important component of the engine. If the lubricating oil pressure is lost, even for a fraction of a second, there will be metal-to-metal contact between the bearing and the shaft, and they will get damaged. Hence the lubricating oil pressure should be checked as soon as the engine is started.

Q.503 In a diesel engine lubricating oil system, which of the following part should be lubricated first?

Ans. (b) Main bearings.
In case of the four stroke engines, the oil is first supplied to the main bearings. From the main bearings, through the holes of the crankshaft, it comes to the bottom end bearings. From the bottom end bearings, through an oil passage, it passes to the top end bearing. This passage shows that the main bearing is lubricated first. In case of large two-stroke engines, where separate lubrication is given to the crosshead bearing, both the main bearing and the crosshead bearing get the lubrication together.

Q.504 Poor combustion in a diesel engine can be caused by 

Ans. (b) low intake air temperature.
If the intake air temperature is low, then the temperature of the air at the end of compression stroke will also be low. In such condition, if the fuel is injected it will have improper combustion because it will take more time for the oil to evaporate and form a combustible mixture. Due to this, there will be more amount of fuel combustion and loss of thermal efficiency.

Q.505 Diesel engine exhaust gas temperature can be used to determine individual cylinder 

Ans. (a) performance.
The exhaust gas temperature gives the approximate power developed by the engine. Hence if the exhaust temperature is higher, we can consider that the power developed by that unit is more than the other units. This may not true always because if there is any discrepancy developed during the fuel injection, the exhaust temperature will be more but the power will be less. Hence the combination of exhaust temperature and the indicator diagram will indicate the exact problem. So exhaust temperature is a rough indication of the performance of the unit.

Q.506 Which of the following problem may occur if the opening pressure of a fuel injection nozzle is greater than specified by the fuel injection manufacturer?
If the nozzle opening pressure is higher than specified, the nozzle will open late because the fuel pump has to develop higher pressure to lift the nozzle and open the fuel injection valve. In such circumstances, the injection will be delayed.

Q.507 All the diesel engine firing cylinder pressures are normal; yet all exhaust temperatures are low. Which of the following situation is responsible for this condition?

Ans. (d) Light load.
When the temperature of all the units are low and the peak pressures are equal, it means that all units are sharing equal power. If the exhaust temperature is low, it also indicates that all units are producing less power. When all units are producing less power, then the total load on the engine is reduced. Hence low exhaust temperature is a cause of low loading of the engine.

Q.508 Insufficient piston cooling of a large low-speed main propulsion diesel engine burning heavy fuel may result in 

Ans. (c) high temperature corrosion and burning of piston crown metal.
If insufficient cooling takes place, the piston crown temperature will increase. When the crown temperature increases above 470(C, the vanadium present in the fuel, along with calcium, will be melted. This molten vanadium will form vanadium pentoxide, which is a highly corrosive compound. This will get coated over the piston crown and cause excessive high temperature corrosion of the crown.

Q.509 Which of the following factors tends to increase scale formation on the salt-water side of a heat exchanger used in a diesel engine cooling water system?

Ans. (c) Operating the engine while maintaining a high sea-water outlet temperature.
The sea water outlet temperature of a cooler can be high because of restricted sea-water inlet or reduced quantity of the sea water inlet due to some reason. Under such circumstances, the flow of water through the heat exchanger will get reduced and will get overheated resulting in high sea-water outlet temperature. This high outlet temperature will cause the calcium and magnesium salts to get deposited inside the tube of the heat exchanger causing the more amount scale formation.

Q.510 High exhaust backpressure will result in increase in

Ans. (c) carbon deposits on injector.
Q.511 Any increase in exhaust gas backpressure in a four-stroke cycle diesel engine will 

Ans. (a) reduce diesel engine power output.
High backpressure will cause the piston to push the exhaust gas out of the cylinder with the backpressure acting over it from the exhaust manifold. This will cause loss of power because the power required to drive out the exhaust gas from the cylinder will be taken from other units which are firing. Thus the total power output of the engine will be reduced because of the pumping effect of the trapped exhaust gas by the use of the piston.
Q.512 In diesel engine, blowby

Ans. (b) causes excessive crankcase pressure.
Especially, in case of four-stroke engine, if there is blowpast, high-pressure gases will enter the crankcase by blowing through across the piston rings. This will cause increase in the crankcase pressure.

Q.513 A crack in the cylinder liner can be caused by

Ans. (b) restricted cooling water passage. 

Due to the restricted cooling water passages, the cooling of the liner flange on top will get affected. The liner will run at the higher temperature and because of that the material of the liner will lose its strength. Hence the liner will crack under the load.

Q.514 A cracked cylinder head may be indicated by

Ans. (c) combustion gases vented in expansion tank.
When the cylinder head is cracked and, under the compression stroke, when the fuel is injected at high pressure, the combustion gases produced will find its way into the cooling space through the cracks (in the cylinder head). Those gases which are lighter will come out of the cooling water from the expansion tank vent.

Q.515 A direct cause of crankcase explosion can be attributed to 

Ans.  (c) an overheated bearing.
Crankcase explosion will take place only if there is hotspot present inside the crankcase. If the bearing gets heated, due to various reasons, it will act as a hotspot and crankcase explosion may take place.

Q.516 Crankcase explosion in propulsion diesel engine results from

Ans. (d) the ignition of unburnt fuel and air in the crankcase.
If there is unburnt fuel oil in the crankcase due to contamination of lubricating oil with fuel oil, the crankcase will consist of lubricating oil as well as fuel oil vapors. This fuel oil will ignite in presence of large amount of air present in the crankcase and thus cause crankcase explosion.

Q.517 Combustion knock occurring in a diesel engine can be caused by 

Ans. (a) low coolant temperature.
If the coolant temperature is low, it will take large amount of heat from the compressed air at the end of the compression stroke. As a result, the temperature of the air will drop and ignition will be delayed. When the ignition gets delayed, fuel will get accumulated and get ignited resulting in knocking in the unit. 
Q.518 Persistent knocking of one cylinder of a diesel engine ceases when the fuel supply of that cylinder is secured. This problem may be a result of 

Ans. (b) faulty combustion in that cylinder.
When the engine cylinder is knocking, and after shutting of the fuel if the knocking stops, it is a clear indication that the knocking was a result of problem related to fuel injection or quality. If the knocking persisted even after the fuel injection was cut-off, it indicates that the knocking is a mechanical knocking which is a serious problem.

Q.519 Which of the condition will occur when in an operating diesel engine if air pockets are formed within a cylinder head circulating water passage?

Ans. Hotspots will be developed.
If the air pocket is formed, as air is a low conductor of heat, the heat will not be conducted form the hot surface and it will not be carried away by water. Hence that particular spot will get overheated and hotspot will be developed.

Q.520 If a diesel engine exhaust temperature is abnormally higher, the cause could be

Ans. overload of the engine or the compression pressure would be too low.
If the engine is overloaded, the exhaust temperature of all units will be higher. If the temperature of only one unit goes up, it is an indication that there is some thing wrong with that particular unit i.e. either incomplete fuel combustion or improper timing adjustment of that unit or too low compression pressure of that unit due to worn out cylinder liner or leaky piston ring.

Q.521 Heat damage to the fuel injection nozzle can be prevented by avoiding

(a) excessive fuel oil temperature.

(b) long period of engine overload.

(c) hard carbon deposits and varnish on the nozzles.

(d) All of the above

Ans. (d) All of the above. 

If excessive fuel oil temperature is permitted and if there is no separate cooling is given to the injector and the circulating fuel itself is part of cooling system, in such conditions the hot fuel oil will keep the nozzle at high temperature. This will cause damage to the fuel injector because at higher temperature the fuel injector nozzle and the valve seats will lose its strength and it will fail. Secondly, if the engine is working at high load for long time, the fuel injector nozzle will be subjected to high temperature from the combustion space due to which the fuel injector nozzle may get damaged. Thirdly, if the quality of the fuel is bad, there is a possibility that hard carbon deposits may be formed. Also the needle guide may get coated with hard varnish and because of this the fuel oil nozzle operation may get affected and it would ultimately cause to seep in place or have excessive weardown and it will get damaged.

Q.522 The main propulsion diesel engine is normally shutdown by 

Ans. (c) securing the fuel supply.
Under normal circumstances, the fuel oil supply supplied to the engine is stopped.

Q.523 Excessive diesel engine backpressure may be indication of 

Ans. (a) carbon built up in exhaust manifold.
When the carbon is built up in exhaust manifold the exhaust gas will have to overcome resistance of the built up carbon to pass through the exhaust manifold. Due to this there will be excessive backpressure. In order to overcome this backpressure, the piston has to work against the exhaust gas and hence there will be loss of power.

Q.524 White smoke from the exhaust of diesel engine can result from 

Ans. (b) low cooling water temperature.
Due to low cooling water temperature, the entire atmosphere inside the cylinder liner will be at lower temperature because of which the exhaust gas temperature will drop down. When the exhaust gas temperature will drop down, the water vapor in the exhaust gas will get condensed to form white smoke.

Q.525 What is the best way of stopping an overspeeding diesel engine?

Ans. (d) secure the fuel supply and block the air intake.
The best way to stop an overspeeding engine is to cut-off the fuel to all the units simultaneously and immediately. If the fuel cannot be cut-off, then even if the air intake suction filter or the turbocharger suction filter is blanketed, it will prevent the air entry into the engine. Hence due to lack of availability of air fuel, combustion will not take place and the speed of the engine will drop and ultimately it will stop.

Q526 By comparing the exhaust gas outlet of each cylinder in a diesel engine, one method of determining if the engine load is balanced is by the use of 

Ans. (d) pyrometer.
Pyrometer will show the exhaust gas temperature of each unit. Generally and roughly, it is accepted that the exhaust gas temperature is the measure of power developed by individual unit. Hence higher the exhaust temperature, higher will be the power developed and lower the exhaust temperature lower is the power developed. This is a rough estimation and cannot be utilized unless it is backed up by other parameters such as * compression and * maximum.

Q.527 One cylinder of a diesel engine is persistently knocking and does not ceases when the fuel oil supplied to the cylinder is secured. What is the following problem which can cause this?

Ans. (d) A mechanical defect in working part.
If the diesel engine one cylinder is knocking the knocking may fuel related or mechanical In order to know the exact cause of knocking first the fuel is cut-off. If after cutting of the fuel the knocking stops, it indicates that the knocking is due to the fuel timing or the fuel quality. But if the knocking continues even after the fuel is cut-off, it is a clear indication that somewhere metal-to-metal contact is taking place and there is mechanical defect in the working parts.

Q.528 A diesel engine is warmed up and white vapor is noted in the exhaust. What does it indicate? 

Ans.  leaky cylinder liner.
If engine is properly warmed up and is working at proper load and under such circumstances if there white vapour is indicated in the exhaust, it is an indication that at some point water is finding its way into the combustion space. This may be due to a liner or cylinder head crack.

Q.529 A smoky exhaust from an operating diesel engine could be caused by 

Ans. (c) late fuel injection. 

In case the fuel injection is too late, there will be afterburning. When afterburning takes place the efficiency of combustion reduces and excessive black smoke may occur.

Q.530 Oil accumulating in exhaust gas piping or manifold of a diesel engine can be caused by

Ans. (b) worn valve guide.
If the valve guide is worn out, the clearance between the valve guide and valve stem will increase and the valve guide will be lubricated by the use of rocker lubrication oil. If the clearance will be more, then the finer particles of oil will, along the stem of the valve, enter into the exhaust manifold.

Q.531 Diesel engine operating conditions are indicated by color of exhaust smoke. Blue smoke can indicate 

Ans.  (c) clogged drain holes in the oil control ring.
If the drain holes in the oil control ring get clogged, the oil which is trapped in the oil control link will not get drained into the crankcase but it will remain on the cylinder liner and it will get burnt with the exhaust gas. This burnt oil vapor will find its way along with the exhaust gas and hence the exhaust gas will have a blue tinge.

Q.532 If the diesel engine is smoking excessively under load, the cause could be 

Ans. (d) plugged injection holes or low compression pressure.
If the compression pressure in one of the cylinder is low, the fuel will not burn efficiently and black smoke will be emitted by the engine. Also if the injector holes are plugged or are choked, there will not be proper penetration and the engine will have late ignition and because of this, there will be excessive black smoke. 

Q.533 Sticking of diesel engine compression rings may be caused by 

Ans. (c) excessive cylinder lubrication.
If the cylinder lubrication is excessive and the excessive oil is not been scrapped by the oil control rings, the excessive lubricating oil will get burnt and form carbon or calcium carbonate due to which the piston ring will get stuck up in the grooves. Also the improper rotation of the rings may cause them to get stuck up in the grooves because rotation of the piston rings give the self-cleaning effect for the piton rings. If they are not allowed to rotate, the carbon may get deposited and get choked up or stick the piston ring in the groove

Q.534 Which of the following condition can cause excessive lubricating oil consumption in a diesel engine?
Ans.  (d) High lubricating oil temperature. 

If the lubricating oil temperature is high, excessive vaporization of the lubricating oil will take place and ultimately it will cause excessive lubricating oil consumption.

Q.535 Late fuel oil injection in a diesel engine may result in 

Ans. (d) high exhaust temperature. 

When the fuel oil injection is late, there is little time for fuel and air to mix properly. Hence there is improper combustion will take place. Also there will be afterburning and hence the exhaust temperature will be on the higher side. 

Q.536 Which of following condition is likely to develop if the thermocouple element of a pyrometer becomes coated with excessive amount of combustion byproducts?

Ans. (b) Pyrometer response will be retarded.
The carbon deposits around the pyrometer sensor will retard the heat transfer because that coating will form an insulating material and hence heat transfer will be affected. Also the heat transfer will take more time. Due to this, the response in change in temperature will be retarded and the change in temperature will be registered not immediately but comparatively late.

Q.537 When the opening pressure injector is greater than specified by the engine manufacturer which of the following problem can be expected?

Ans. (a) quantity of fuel to be injected tends to decrease. 

The effective delivery stroke of the pump plunger will reduce because it will take more time for the plunger to travel before the sufficient pressure is developed. Hence as the effective delivery stroke is reduced, it will automatically reduce the quantity of the fuel injected.

Q.538 Late fuel injection occurring, at or after TDC, is indicated by excessive exhaust smoke and 

Ans. low firing pressure.
When the injection is late, the fuel will get ignited late when the piston is already on its downward travel and because of this the firing pressure will reduce and afterburning will take place.

Q.539 In a diesel engine, late fuel injection is indicated by black or gray exhaust smoke with 

Ans. (a) low firing pressure. 

As the firing is late, the combustion of the fuel is late when the piston is moving downwards and because of that the volume will increase. Hence the firing pressure will reduce.

Q.540 If a crankcase explosion occurs in a diesel engine you should stop the engine and 

Ans.  (b) allow the engine to cool naturally .
The crankcase doors should not be opened immediately as if they are opened there is a possibility that outside air may enter the crankcase and result in secondary explosion. In order to avoid the secondary explosion, which is of higher intensity and it will cause large scale destruction, it is necessary to allow the engine to cool down naturally and not by forced ventilation.

Q.541A diesel engine will lose power if the injection occurs too late in a cycle because of 

Ans. (c) maximum expansion of burnt fuel cannot take place in the cylinder.
If the fuel injection occurs too late then in such conditions the maximum pressure will be reduced. At the same time, when the actual burning of the fuel takes place, the piston will be on its downward movement under which the volume will increase and the pressure cannot be increased. Ultimately, the power developed by the engine will reduce because the power developed by the engine will be given by

                            Power developed = PLAN

In the above formula as P reduces the power developed is reduced

Q.542 Which of the following condition will be developed when unburnt fuel contaminates the crankcase of a diesel engine? 

Ans.
When the unburnt fuel oil finds its way into the crankcase, it will mix with the lubricating oil from the crankcase and bring down the viscosity of the lubricating oil. Also it will bring down the flash point and fire point of the lubricating oil 

Q.543 Same as 539.
Q.544 The ignition quality of diesel oil becomes less critical as 

Ans. (d) the engine speed decreases. 

As the engine speed decreases, there is ample amount of time available for the fuel and air to mix and form a good combustion mixture. Hence the quality of the fuel does not matter much under the low speed engine as compared to medium or high-speed engines.

Q.545 Higher than normal temperature air passing through the intake of a diesel engine will result in 

Ans.  (c) low horse power .
If the air entering the cylinder is at high temperature, the volumetric efficiency of the cylinder will reduce because the quantity of the air which enters the cylinder reduces. When this happens, automatically the fuel injected will not burn properly. Hence the thermal efficiency will drop down and will cause black smoke and higher exhaust temperature and low power is developed. 

Q.546 When the fuel injector nozzle overheats which of the following problems may developed?
Ans. (a) The fuel metering will vary.
When the nozzle gets overheated, the clearance between nozzle and needle guide will change due to which there will excessive leakage pass the needle. Also the needle will not seat properly on the seat and there will leakage pass the seat. Due to all this the total quantity of fuel which is injected will vary.

Q.547.An increase in fuel injection pump discharge pressure can be caused by 

Ans. (c) plugged fuel injector spray holes.
When the fuel injector spray holes are choked, it will develop excessive backpressure on the fuel pump. This will cause excessive fuel injection discharge pressure.

Q.548 If fuel injection in a diesel engine begins earlier than designed start of injection, ignition may be delayed because of 

Ans. 

If there is excessive early fuel injection, as the compression pressure in the cylinder has not sufficiently reached to cause the ignition of the fuel and because of this the fuel will get accumulated and burn with a heavy knock. This is the reason for not advising early injection of fuel.

Q.549 Prior to starting, the purpose of turning over the main propulsion diesel engine with a cylinder test cock open is to 

Ans. (b) remove the condensation from the cylinder.
When condensation takes place of the moisture in the air on the top of the piston or if there is any water or fuel accumulation and an attempt is made to start the engine, as the liquid is incompressible, there will be hydraulic pressure developed which will act over the piston, cylinder head, connecting rod and crankshaft thus causing them to bend, break or fracture. Hence it is advisable everytime to blow through the engine before starting after a long stoppage. 

Q.550 A fuel injection valve opening at pressure below than normal will result in 

Ans. (b) early fuel injection.
If the fuel injection valve opening pressure is low, the pressure required to lift open the needle valve will be less. This low pressure can be reached with a very little upward movement of the plunger and because of this fuel may enter the chamber too early and this may also cause knocking.

Q.551 Faulty operation of diesel engine fuel injection nozzle can be directly caused by 

Ans.  water in the fuel oil supply or excessive fuel nozzle holder cooling or distorted fuel pattern or leakage past the plunger into the oil drain. 

(All the above noted things are possible for the faulty operation of diesel engine fuel nozzle.) Water will cause sticking of the needle in the guide and excessive weardown of between nozzle and guide and missing of the firing in between and so it will cause the improper combustion and surging of the engine. Excessive cooling of the nozzle will cause the formation of sulfuric acid and it will get corroded. Due to the corrosion of nozzle, the spray pattern of fuel which is injected will change. If the plunger and barrel clearance is more then also there will be excessive leakage between the plunger and barrel and this will also cause the late opening of the fuel injector. At the same time, because of the drop in pressure, the spray will not be proper and atomization and penetration will not be good.

Q.552 Water in the fuel can prevent the engine from starting, preventing it to develop full power or run at full speed.

Ans. 

If there is water in the fuel the power developed by the engine will be reduced and it will miss firing. When missing of firing takes place, the rpm will go on fluctuating continuously and smooth running of the engine will get hampered.

Q.553 Air in fuel lines of a diesel engine can cause 

Ans. ignition failure.
As air is compressible fluid, it will get compressed and will not transfer the pressure to the fuel injector valve. Hence it will not get lifted up and there will be loss of power and ignition failure.

Q.554 Before starting a diesel engine you should always check 

Ans. (b) crankcase oil level. 

As oil is the most important part of the engine, it is necessary to check the oil level. If the oil level is less and the engine is started, the oil level will go down and lubricating oil pump may lose suction. If the lubricating oil pump loses suction, even for a fraction of a second, the bearing will get damaged.

Q.555 Dirt in a fuel oil system of a diesel engine may cause 

Ans. (d) to the fuel oil injector damage.
Due to the dirt, there will excessive weardown between the needle and guide. At the same time, there will be scratching on the needle and the guide. The fuel injector may get worn out faster or the dirt may also cause the needle to stuck up. All this will lead to damage to the fuel injector.

