Q.359 Many diesel engines have piston with concave heads to

Ans. (b) increase the air turbulence and improve the fuel mixing.

The formation of concave top of the piston, in combination with the cylinder head, it forms a spherical combustion space between the piston and cylinder head. Because of this spherical geometry of the combustion space, good turbulence is achieved due to which there is good mixing of fuel and air, resulting efficient burning of the fuel and the thermal efficiency increases and the fuel consumption can be reduced. At the same time, concave surface of the piston top acts as a self-supporting surface even with the thinner wall of the piston crown and without any support from the cooling water side, it can withstand high temperature and high pressure without any external supports.

Q.360 In a single acting diesel engine, the cylinder liner area that is most difficulty to lubricate is 

Ans. (c) the top circumference
Combustion of fuel takes place near the TDC. Hence this portion of liner is very hot. At the same time, it is subjected to large amount of pressures from the piston rings because of high-pressure gases acting behind the piston. Also whatever lubricating oil reaches this place gets evaporated quickly because of temperature and the contact pressure between the piston rings and cylinder liner. Hence taking into consideration all these aspects it is very difficult to lubricate this top portion. On the contrary, there is a possibility of loss of lubricating oil and scuffing may takes place.

Q.361 repeated
Q.362 Which of the following design features will reduce the possibility of overheating the top compression ring of cast iron piston?

Ans. (d) Heat damp design is sometimes used in the piston head.
Due to the heat damp design which is incorporated in the piston, the piston rings are not directly subjected to heat from combustion. As a result, the life of the piston rings increases and lubrication between the liner and piston rings increases and the weardown of the piston ring and the liner reduces. This is used to prolong the life and overheating of the top piston ring.

Q.363 Which of the following statements concerning the factors affecting ignition delay is correct?

Ans. (b) An increase in coolant temperature will decrease the ignition delay.
The coolant surrounds the liner and it takes out all the heat from the compressed air at the end of compression stroke through the liner wall. If the jacket cooling water temperature is maintained at higher level, the heat transfer from the compressed air to the cooling medium reduces automatically. When this happens, the temperature of the air at the end of compression stroke remains at higher level. If the air temperature remains at higher level, it helps in fast evaporation of fuel and good mixing of fuel and air instantaneously and ignite it. Hence the delay period is reduced.

Q.364 Which of the following statement is a description of combustion cycle?

Ans. (c) The heat of process which produces the force to initiate the movement of engine parts.
Internal combustion engine is a heat engine. In this, the heat of combustion is converted into mechanical energy. For this conversion, the increase of heat energy will increase the pressure and the heat energy is converted into pressure energy. This pressure energy acts on the piston and moves the piston downwards and converts into mechanical energy. During combustion cycle, the heat generated is converted into mechanical energy on the crankshaft.

Q.365 In a large slow speed propulsion diesel engine the force applied to the engine piston is 

Ans. (c) against the crosshead during the power and compression stroke.
During two-stroke cycle engine compression for every revolution there is one compression and power stroke. During the power stroke the piston is moving downwards under the force of high-pressure gases produced on the top of the piston due to the combustion of fuel. Hence the force acts downwards and it is taken by the bottom half of the crosshead bearing. When the piston is moving upwards, during compression stroke, there is another half revolution of the engine and the piston is moving towards TDC. During this time, the exhaust valve is closed scavenge ports are closed and the air on top of the piston gets compressed so that next power stroke can commence. Hence during the compression stroke, because of compression of the air, the force acts downwards on the crosshead bearings. As both, during compression as well as power stroke, the force acts downwards, it is difficult to lubricate the crosshead bearing 

Q.366 One of the advantage in the use of dry liner over wet liner 

Ans. (c) there is likely leakage of water into the combustion space,

In case of dry liner, there is no cooling medium involved around the liner or in between the liner and cylinder block. As there is no cooling medium involved, there is no possibility of water leaking into crankcase and contaminating the lubricating oil, as in case of wet liner because in wet liner there are O-rings which seals the water space around the liner with that of the crankcase.

Q.367 Which of the construction technique listed is used on new piston rings to facilitate running or seating?

Ans. (a) Special ring facing such as thin bearing surface of anti-friction metal.
When the piston rings are new, their sliding surfaces are not even which may cause long time to get properly worn out and having a proper bedding between the liner and the piston rings. Hence there is a possibility of blowpast and scuffing may take place. For this purpose, it is necessary to increase the cylinder lubrication when new piston rings are used and running in is carried out. Inorder to accelerate the running-in process and to have better sealing between the piston rings and liner, the piston ring sliding surface is coated with anti-friction material such as tin-aluminium, aluminium-bronze and nickel-graphite. These materials being soft will weardown faster and will form a good seal between the piston ring sliding surface and liner surface. This coating will get worn out over the number of hours slowly, and in the meantime, there will be proper bedding of liner and piston ring because the liner will worn out to form a good surface sealing between the liner and the piston ring. Hence by providing the anti-friction coating on the sliding surface, the running in time will be reduced. At the same time the requirement of cylinder lubrication is reduced.

Q.368 In diesel engines the four basic events: suction, compression, power and exhaust are formed once in 

Ans. (a) one complete revolution in two-stroke engines and two revolutions in four-stroke engines.
In two-stroke cycle engine, the complete cycle is completed in two strokes or one revolution of the engine. For this purpose, the four basic events are completed in one revolution or two stroke so that, for every revolution there will be one power stroke.

Q.369 The intake air ducting in diesel engine should not drop from an area on deck where flammable vapours released from tanks are present because

Ans. (b) the engine may overspeed and normal governor or overspeed trips will not be able to stop or secure the engine.

When engine is drawing air rich in hydrocarbons, it acts like additional fuel to the engine. Thus whatever the governor has allowed the fuel pump to admit, in addition to the fuel vapours present in air suction, will also act as additional fuel. This fuel will cause the overspeeding of the engine. Under such circumstances, even though the governor will try to reduce the engine speed by reducing the fuel, the fuel coming along with air intake, on which we don’t have any control, will continue to burn and the engine will rotate at the overspeed irrespective of the governor cutting off the fuel supply. Hence the governor will not be able to control the speed. Even if the overspeed trip operates and cuts off the fuel supply, as the engine is still rotating, it will draw air from the atmosphere which is rich in hydrocarbons and continue burning inside the cylinder and cause the continuation of running of engine irrespective of overspeed trip.

Q.371 The purpose of delivery check valve used in the diesel engine fuel injection jerk pump is to

(a) assist in quick cut-off of fuel injection .

(b) prevent fuel oil backflow from the injection pump.

Ans. (b) prevent fuel oil flow from the injection pump.
Quick cutting off of the fuel injection is carried out with the help of seal valve or the helix cut on the side of the fuel injector pump. Hence the delivery valve will not come into picture. Delivery valve will only prevent the backflow of the fuel from the fuel pump and fuel valve into the suction side of the fuel injection pump.

Q.372 In a diesel engine, the advantage of precombustion chamber over the open-type combustion chamber is that

(a) it permits coarser fuel atomization

(b) it allows low fuel injection pressure

Ans.  Both (a) and (b) possible.
As the precombustion chamber is a small chamber hence the atomization is not proper. The quantity of air entered with which the amount of fuel has to mix up is also very small and proper mixing is not done. When precombustion takes place, the ignition wave, formed because of precombustion, will form a turbulence effect in the combustion chamber that will allow the proper mixing of air and fuel. Hence even though the atomization in the initial stage is not proper or it is coarse, it will not have much affect on the performance of the engine. As the precombustion chamber is a small chamber, there is no necessity of penetrating the air deep into the chamber and hence requires low injection pressure as compared to open type combustion chamber as the depth of penetration is low.

Q.373 A large slow speed main propulsion diesel engine must be operated with one cylinder secured when the engine stops the affected cylinder stranded in the position preventing the engine from being started. Which of the following actions must be taken?

Ans. (c) Admit the starting air in the position opposite to the desired direction.
There is a possibility that when one unit is cut-off the maneuverability of the engine reduces and when the engine stops it stops in such a position that the affected unit may come under the starting position. Under such circumstances, air will not be admitting to that unit and it is not possible to start the engine. Under such circumstances, it is better to reverse the engine i.e. to start the engine in reverse direction, some other unit may come under starting position and air will be admitted to the unit and the engine can be started. When the engine starts, it must be stopped and restarted in the desired direction. There is a possibility that the engine might be stopped in such a position that air will not be admitted to the affected unit but air can be admitted to other units and the engine can be started in the desired direction.

Q.374 The average exhaust temperature of a two-stroke cycle diesel engine with a turbine-driven turbocharger is lower than a similar four-stroke diesel engine running at equal load because

Ans. (d) the opening of two stroke cycle diesel exhaust ports or the valves occurs much later than in case of four stroke cycle diesel engines.
In two stroke cycle diesel engines, the exhaust opens much later than the four-stroke cycle engine. Hence the speed of the engine is low, and hence to get more amount of power, more amount of heat energy is released from the exhaust gas on top of the piston to convert into power. Hence when the exhaust valve opens late, as in case of long and superlong stroke engines, the temperature has been sufficiently dropped down so as to have lower temperature at the exhaust valve.

Q.375 Oil control rings used in two-stroke diesel cycle engines are located near the bottom of the piston skirt inorder to 

Ans. (c) keep the excess oil away from the intake and exhaust ports.
In two-stroke engines, the oil rings or scrapper rings are provided so as to distribute the oil over the surface of the liner rather than scrapping effect which is required in case of four-stroke engines. Hence the oil should be spread upwards over the liner walls and it should not get washed away into the exhaust or scavenge ports. Hence the oil control ring is provided. They increase the liner area covered by the oil film because the lower scrapper rings, which are provided, will spread the oil over the entire length of the liner and hence it will cover the entire length of liner. These rings were provided in the older MAN engines where there was long skirt was present and because of proper spreading of lubricating oil over the liner, it was possible to have some amount of lubricating oil between skirt and liner. Thus when the skirt and liner have a mechanical contact the friction is reduced because of the presence of the oil film but in modern engines these rings are no more utilized.

Q.376 Which of the following statement represent the function of the compression rings installed in the top of the diesel engine piston?

Ans. (a) Transmit the heat from the top of the piston to the cylinder liner.
The piston is always running hotter than the cylinder liner and the cooling of piston is a difficult task. Hence when the piston rings are keeping sliding contact over the liner surface, some amount of heat is also transferred from the piston rings to the liner. While doing so, the piston gets itself cooled and is prevented from overheating and this reduces the piston ring weardown.

Q.377 In a diesel engine the time period between the fuel injection and fuel ignition is usually defined as 

Ans. (d) ignition delay.
It is the time difference from the time the fuel is injected into the combustion space till the time the actual fuel firing takes place. This will depend upon quality of fuel, compression pressure and the atomization and penetration of the fuel.

MOTOR OPERATION

Q.378 A loose crosshead plunger assembly in a metering or proportionating pump will cause

Ans. (c) rapid wear on the plunger packing.
If there is excessive clearance between the plunger and barrel, there will be radial movement of the plunger in the barrel due to which the packing between the plunger and barrel will get worn out on one side, thus causing the damage and rapid weardown of the packing. Hence this plunger clearance has to be kept as low as possible and the plunger and barrel assembly should be replaced when the clearance exceeds the limit.

Q.379 In a naturally aspirated diesel engine the volume of air intake is directly related to the engine 

Ans. (b) valve size. 

Valve size will govern the cross sectional area of the intake port. If the valve assembly is of bigger size more area will be available for the air to enter and less amount of resistance will be available for air to enter because of which the quantity of air drawn will be more. Hence volumetric efficiency of the engine will increase.

Q.380 A naturally aspirated diesel engine running at full throttle will have an intake manifold pressure

Ans. (a) slightly less than the atmospheric pressure.
When the piston is moving downwards in a naturally aspirated engine and the air intake valve is open, air enters with a velocity inside the cylinder. As a result, there will be movement of air which will increase the velocity of air which passes through the air intake manifold to the cylinder. When the velocity increases, as per Bernoulli’s theorem, there is a pressure drop. As the pressure in the intake manifold is lower than the atmospheric pressure, the atmospheric pressure will drive the outside air into the intake manifold and hence to the piston top through the opened inlet valve.

Q.381 An increase in air inlet manifold pressure of a diesel engine will result in a 

Ans. (c) decrease in fuel consumption per kW.
When large amount of air is admitted into the cylinder of a engine under pressure the large quantity of air can burn large quantity of fuel in more efficient manner. Hence complete and efficient combustion of fuel is possible because of the availability of larger quantity of air. Due to this, the thermal efficiency of the engine increases and thus quantity of fuel consumed per kW per hour reduces i.e. the specific fuel oil consumption of oil reduces.

Q.382 On a large diesel engine installation, crankshaft axial alignment is maintained by the 

Ans. (b) engine thrust bearings.
In a large diesel engines, which is used for propulsion purpose, because of the axial thrust created by the propeller the entire engine shafting will get pushed inwards inside the engine. Due to this there will be misalignment with the piston, piston rod, connecting rod and bottom-end bearing positions. At the same time, there is a possibility that due to the axial movement of the crankshaft, the crankshaft web will move and touch the transverse girder of the bedplate thus causing damage to the bedplate.

Q.383 The crankcase of many diesel engines are kept under slight vacuum

Ans. (c) reduce the risk the explosion.
If the crankcase is kept slightly under vacuum the quantity of air in the crankcase reduces. Under such circumstances, if the fuel mist is formed it will be rich and it will not fall within the lower or higher explosive limit. On the contrary, it will be on the higher side of the explosive limit and hence there is less possibility of it getting ignited.

Q.384 Maintaining a lowest scavenge air temperature at all times is not recommended due to the possibility of

Ans. (c) the formation of excessive quantity of condensate.
If the air temperature is dropped too much then excessive condensate will be formed which will interfere with proper burning of the fuel. At the same time, it will wash out the cylinder lubrication. This condensate, along with the sulphur present, will burn and form sulphuric acid. Hence it will give more amount of wear because of corrosion. At the same time, the scavenge spaces and the lower part of the piston may get rusted.

Q.385 On a turbocharged medium speed diesel engine which of the following problems is an indication of restricted air inlet passage?

Ans. (a) Engine is hard to start.
In case of turbocharged engine, if the inlet passage is choked or the turbocharger air suction filter is choked, at the time of starting or during running, sufficient amount of air will not reach the engine cylinder and a point may reach that the combustion will not be possible and thus the engine will have difficulty in starting on fuel. It will turn on air, but as soon as it changes on to fuel, because of lack of availability of air it will stop.

Q.386 An indication of a diesel engine air intake being partially clogged is 

Ans. low firing pressure and high exhaust temperature.
As the air intake is partially choked the quantity of air admitted during the suction will be restricted. If the quantity of fuel remains same, the fuel will be starved off the air and in such condition the fuel will not burn fully. If the fuel does not burn in proper time, the peak pressure will drop but this fuel burn during the exhausting time and there is a possibility that the exhaust temperature will go up but the peak pressure will decrease. If the air inlet filter is excessively choked, peak pressure and the exhaust temperature will also drop down because the available air will be so low that it will not be possible for the fuel to burn during exhaustion stroke also.

Q.387 The lower control on a diesel engine is accomplished by 

Ans. (b) rotating the fuel injector pump plunger.
By rotating the fuel injector pump plunger, the effective delivery of the pump is changed. This means the total time at which the fuel is injected and the total quantity of fuel injected will automatically depend upon the helix position on the fuel pump plunger surface with that of the fuel pump suction port. This position can be changed by rotating the plunger by means of rack and pinion arrangement. This rack is controlled by the governor which is controlled by the load of the engine.

Q.388 Operating a diesel engine for a prolonged period with a closed fresh water cooling system at temperature lower than the normal designed temperature can cause 

Ans. (a) formation of sulphuric acid.
If the engine is burning heavy fuel oil which has high amount of sulphur content and the cylinder jacket cooling water temperature is low, then because of the low temperature of cylinder wall of the liner the sulphuric acid, which is formed due to burning of sulphur from the fuel, will get condensed. It will get deposited over the liner walls and the liner will have corrosive effect of sulphuric acid. Hence it is necessary to maintain the jacket water temperature at a prescribed higher limit rather than running the engine at low jacket water temperature for a longer period.

Q.389 The air supplied to the diesel engine is compressed to provide heat for ignition of the fuel or to decrease injection delay

Ans. (a) ignition of the fuel.
The air supplied to the engine during the induction or suction stroke is compressed by piston moving upwards with the inlet and exhaust valves closed so as to compress the air and increase the temperature. This compression is done adiabetically so that at the end of the compression the pressure and the temperature will be high so that when the fuel is injected, because of the air temperature being higher than the self-ignition temperature of the fuel, the fuel will ignite instantaneously and convert the chemical energy of fuel into pressure and heat energy to be converted into mechanical energy.

Q.390 Fuel droplets injected into a diesel engine cylinder must have adequate penetration to

Ans. (c) thoroughly utilize the air charge.
The fuel injected should mix up properly with the available air in the combustion space. For this purpose, it is necessary that the fuel should be atomized properly. At the same time, it should penetrate deep into the dense atmosphere of the compressed air in the combustion space. Otherwise, if the penetration is not sufficient, local burning will be caused and the high density air which is available away from the nozzle tip will not be utilized efficiently. Hence under such circumstances fuel will not burn properly which will result in afterburning, loss of power and high exhaust temperature.

Q.391 Loss of lubricating oil pressure to a main propulsion diesel engine will actuate a audible/visual alarm.
Loss of lubricating oil pressure is a most dangerous thing which can happen to the engine as it may damage the bearings and cause severe damage to the engine and the crankshaft. Inorder to avoid this thing, a prewarning should be given as the drop of the pressure takes place and action has to initiated immediately by getting audible/visual alarm. If the pressure drops still further, there is immediate danger to the engine. In addition to the audible visual alarm, there will be tripping of the engine and the engine will stop.

Q.392 The amount of fuel injected into cylinder by unit injector is controlled by 

Ans. (b) metering helix.
Metering helix will control the end of fuel injection and thus it will determine the effective delivery stroke of the plunger. This is possible by having a proper angular relation between the helix on the plunger surface and the suction ports. This is possible by rotating the plunger with respect to the barrel by use of rack and pinion arrangement. The position of rack is controlled by the governor.

Q.393 The dripping of fuel from an injector nozzle after injection terminates often results in 

Ans. (c) choking and blocking of the injection nozzles.
Once the injection terminates the fuel injection pump pressure drops. At the same time the fuel injector needle valve closes. If the fuel injector needle valve still leaks, some amount of oil ooze out between the nozzle and seat this oil will get accumulated over the tip of the nozzle. As it in not in the atomized condition or it has not penetrated inside the combustion space, this oil as a droplet will burn on the hot nozzle during the combustion process. Due to improper combustion of the dripping oil it will form a * and this * is mostly because of asphalt present in the fuel because asphalt being a heavier hydrocarbon requires more time for burning and it requires more quantity and thorough mixing of fuel with the air. All this is not possible when the dripping droplets accumulate on the nozzle tip thus causing the * on the nozzle tip.

Q.394 The amount of fuel delivered in each cycle must be in accordance with engine load and the same quantity of fuel must be delivered to each cylinder for each power stroke as the load. Which of the following statements describes the requirements?

Ans. (b) Accurate metering 

The complete fuel delivered to the engine will depend on the load. Hence for particular load particular amount of fuel has to be burnt in the engine. At the same time, the total fuel given to the engine must be distributed equally to the units so that all cylinders will produce equal power for the balancing of the engine. This two process requires a proper quantity of fuel to be measured and delivered equally. Hence this process is called metering.

Q.395 The knock occurring when a cold diesel engine is started and continues while running at low speed but stops when the engine reaches the normal operating speed and temperature is

Ans. (d) normal for this condition.
When the engine is started from cold, the temperature at the end of compression stroke is not sufficiently high. When the fuel is injected in combustion space, it takes some time for it to ignite i.e. the ignition delay is more. When the ignition delay is more, the total quantity of fuel accumulated inside the cylinder before the ignition actually starts will go on increasing. When the accumulated fuel gets ignited, it produces a knocking sound and knock wave. As the temperature goes on increasing, the temperature of the air at the end of compression stroke also goes on increasing. When this happens, the fuel injected will reach the self-ignition temperature much faster and hence there will not be much accumulation of fuel before it starts to ignite. Automatically the knocking sound and the wave will reduce as the temperature reaches the normal operating temperature.

Q.396 The most critical time for any bearing with regards to lubrication is 

Ans. (c) during starting.
Most of the bearings used on the engines work on the principle of hydrodynamic lubrication. During hydrodynamic lubrication, there is no metal-to-metal contact between the bearing and the shaft. The bearing and shaft is separated by lubricating oil film. This oil film is formed due to the rotation of the shaft inside the bearing. As the speed of the shaft increases, more oil is drawn between the shaft and the bearing and thicker lubricating oil film is formed. During starting of the engine, the speed is very low. Hence it is difficult to form a hydrodynamic lubrication between the shaft and the bearing. During this time, for a short period, there is metal-to-metal contact between the shaft and the bearing surface. Hence this is the most crucial period as the characteristics of the lubricating oil (oiliness) comes into use and this is time when more wiping out of the bearing takes place. Hence it is necessary to coat the bearings with anti-friction material to reduce the friction between the bearing and the shaft at the time of starting because once the engine is started and the engine has achieved the speed, the white metal does not play an important role because there is no metal-to-metal contact and it is pure hydrodynamic lubrication. Hence white soft coating is useful for the boundary lubrication which is existing at the time of starting the engine.

Q.397 Which of the listed diesel engine operating conditions should be checked immediately after any diesel engine is started?

Ans. (c) Lubricating oil pressure.
Lubricating oil system is one of the most important system and if malfunctioning of lubricating oil takes place the failure of engine is immediate and severe. Hence it is necessary to check the lubricating oil pressure and the lubricating oil sump as soon as the engine is started. Otherwise, it will be too late and there will be irrecoverable and irreparable damage to the engine. 

