Q. 223 The rate of pressure rise during the period following fuel ignition in a diesel engine is influenced by the length of ignition delay period due to the 

Ans. (c) turbulence of the air charge
The turbulence of air charge is of most important as it results in thorough mixing of fuel and air due to which the fuel oil will evaporate faster and form a combustible mixture in a shortest possible time. Hence the ignition delay will be reduced as the turbulence increases.

Q.224 Lower water seal on a diesel engine wet cylinder must allow for liner axial movement. This seal is most commonly a 

Ans. (a) neoprene o-ring.
Neoprene o-ring is fitted at the bottom of the cylinder jacket which seal the cooling spaces from the crankcase. Hence prevents the cooling water which is circulating around the liner from entering the crankcase. At the same time, because of the heat generated due to running of the engine there is always a linear expansion of the liner; so this should also be taken careof. So neoprene is the right rubber material which will allow the rings to expand in the axial direction. At the same time, it will do the sealing job so as to prevent the water from the jacket enter the crankcase. Hence it forms a flexible and movable seal between the jacket and the liner.

Q.225 Which of the device listed is installed in a diesel engine to isolate some of the crankshaft vibration created by rotational and reciprocating process?

Ans. (b) Torsional vibration dampener.
Torsional vibration dampener is fitted either on the engine crankshaft and driven by it or it separately fitted in the engine room platform or in the steering room are controlled by electric motors. These torsional vibration dampeners consists of rotating masses. The frequency of the vibration caused by these masses will be out-of-phase with the original frequency of vibration. Hence it will nullify the frequency caused by the rotation of the crankshaft thus total frequency of vibration is reduced.

Q.226 Differential type fuel oil nozzle in diesel engine are closed directly by 

(a) spring pressure

(b) fuel oil pressure

Ans. (a) spring pressure only
In a fuel injection nozzle, which operates on hydraulic pressure of the fuel oil, the opening of the nozzle is carried out by fuel pressure which is developed by the fuel pump. This pressure will lift the nozzle against the spring pressure and thus injection will take place. As soon as injection pressure drops in order to have the efficient and positive sealing between the needle and landing face. it is necessary to close the needle by use of spring force against the seat so it will prevent the dripping.  At the same time, the hot gases will be prevented from entering the fuel valve nozzle from the combustion space.

Q.227 Modern marine diesel engines equipped with mechanical injection operates on a combustion cycle which is 

Ans. (c) a combination of constant volume and constant pressure.
In diesel engines when the fuel is injected near to the TDC the piston is nearly in a standstill condition and change of volume is very low. During that time, when the fuel is injected it burns under the constant volume condition. This results in sudden increase of pressure near the TDC.  Hence the volume is kept constant but the pressure increases. When the fuel starts burning and piston starts to move towards the BDC position, during this period the fuel burns and the pressure rises. Even though the volume increases due to the movement of the piston, the pressure remains constant though the volume changes. So the fuel injection and burning process is divided in constant volume and constant pressure phase.

Q.228 An efficient seal between cylinder block and cylinder head on many diesel engines is obtained with

Ans. (d) gasket.
It is necessary to form a gas-tight combustion space between the top side of the piston and the underside of the cylinder head. This space has to seal high-pressure gases and this is possible only if the seal is perfect and without any leakage. For that purpose, it is necessary to have some sealing arrangement between the cylinder head and liner. In earlier days this used to be a metal-to-metal contact but to maintain a high-pressure seal with this is a difficult process. Also, there is a possibility that some leakage may take place and the liner and the cylinder head landing face may get damaged. In order to avoid this, a soft metal gasket is utilized which is fitted between the cylinder head and liner. When the cylinder head is tightened against the liner flange, the softness of the gasket will allow it to flow into the small deformities which will be formed between the cylinder head and liner, thus forming a perfect seal.

Q.229 Oil for piston cooling is delivered through the connecting rod to a compartment in the piston head. Then, it is distributed as a result of piston motion and finally drained to the crankcase through one or more holes or pipe. This process is known as 

Ans. (c) shaker method.
In the piston cooling, the cooling medium, the oil or water, is conveyed to the underside of the piston crown by the pipes. There are two pipes for inlet and outlet. The outlet pipe is kept slightly higher so that the piston cooling face will always be having some amount of cooling medium places. This cooling medium gathers the momentum of the piston when the piston moves up and down. Due to this, the medium gets the agitating movement and because of this it splashes against the hot piston crown underside and gives better cooling effect rather than only jet or any other method. At present, most of the engines are using a combination of jet and agitation method, also called the shaker method, for piston cooling. This combination gives better cooling efficiency and better running.

Q.232 The breaking up of fuel oil as it enters the diesel engine cylinder is known as 

Ans. (c) atomization.
When the fuel enters the cylinder, it is at high pressure and it passes through the small holes of the nozzle tip. Due to this, when it is injected through the nozzle tip, it gets broken up into tiny particles which are useful in efficient burning of the fuel. This is known as atomization.

Q.233 The exhaust ports of a diesel engine using the crossflow scavenging method are closed by 

Ans. (c) the reciprocating motion of the piston.
Scavenge and exhaust ports, on a cross flow scavenging system, are cut on the wall of the liner at different level. When they are cut on the liner wall at different level, the opening and closing of these ports are carried out with the piston movement. As the piston moves downward towards BDC, the piston top will uncover the exhaust ports first and exhausting takes place. When it moves further it will open the scavenge ports and scavenging will take place and scavenge air will enter the units. This is called unit injection.

Q.234 Which of the bearing listed below is most widely used for main and connecting rod bearing of a modern high-speed diesel engine?

Ans.  (b) Precision insert.
The precision insert bearings are factory made bearing which are just to be inserted into the bearing keep and no scrapping or * of the bearing is required. These bearings are mostly thin shelled white metal bearing and they have got better fatigue resistance and high load carrying capacity. Hence they are called precision insert bearings. Most of the engines and bearings, where there is fluctuation of load and heavy loading such as crosshead bearings and the bottom end bearing, the thin shelled aluminium bearings are utilized. Even on many engines, main bearings are also made up of thin shelled bearings. 

Q.235 Valve rotors are commonly used on which of the listed diesel engine cylinder head valves?

Ans. (c) Exhaust valve.
When the exhaust gas pass through the exhaust valves it is having some unburnt carbon particles. This particles will get lodged or get in between. So when the exhaust valve closes there is a possibility that the carbon particles may get lodged between the valve and the valve seat. If the carbon particles remains continuously in that same position, there is a possibility that carbon will burn on the valve seat and valve. Due to this, the valve and the valve seat will get damaged and dents will be formed on the valve seat and life of the valve will be reduced. In order to avoid this, it is necessary that the valve should be rotated so that it will have a self cleaning effect and whatever carbon is deposited between the valve and the valve seat, it will get removed due to the rotation of the valve. This will increase the life of the valve. Hence it is necessary to fit a valve rotor on the exhaust valve so as to keep the valve rotating while it is opening and closing.

Q.236 Exhaust valve opening in a diesel engine cylinder head are made as large as practical to 

Ans. (c) reduce the pumping loses associated with scavenging.
When the exhaust valve is opened and the piston is moving in upwards on exhaustion stroke, there should not be any backpressure on the piston. When there is backpressure on the piston, it will consume the energy from the engine for exhausting the gas from the engine through the exhaust valve. Hence in order to reduce these pumping losses, it is necessary that there should be no restriction for the exhaust gas to flow through and there should not be any backpressure on the piston because of the exhaust gases. This is possible only by providing sufficiently large exhaust valve area so as to avoid backpressure and loss of power because of pumping effect.

Q.237 Piston cooling fins are located 

Ans. (c) beneath the piston crown.
The underside of the piston acts like a cooling area for the piston crown. In this area the cooling medium is circulated and the heat transfer takes place at the underside of the piston crown. If the underside of the piston crown is provided with the fins, as the fins have better cooling effect with sufficiently thickened crown, we can have better cooling of the crown the thickened crown have more strength. At the same time the fin effect will be utilized for better cooling. Hence both, more strength and better cooling effect, is achieved by having a thicker crown and fins.

Q.238 Diesel engine muffler reduces the noise by

Ans. (d) changing exhaust gas direction.
In the muffler, there are plates which are fitted so that gas passes in a zigzag manner when the gas passes in such way there is continuous change in the direction of exhaust gas. Due to this, the dampening effect is imparted to the waves which are created by the exhaust gas. This causes the reduction in the noise as well as vibration caused by the exhaust gas.

Q.239 In the cylinder head of two-stroke diesel engine valves are used for 

Ans. (d) exhausting combustion gas.
The two-stroke engine mostly works on uniflow scavenging system. In uniflow scavenging system, the exhaust valve is fitted on the cylinder head and the inlet ports are cut on the cylinder liner at much lower position. The cylinder head valves are only used to take out the exhaust gas. The inlet of air is from the bottom position so that there will be complete sweeping action of cylinder liner will take place and there is a less possibility of exhaust gas mixing with the incoming air. Hence unidirectional scavenging will give better efficiency. Therefore exhaust valves are fitted on the cylinder head and the inlet ports are cut in the liner walls.

Q.241 The intake ports of two-stroke diesel engines are opened and closed by the action of the 

Ans. (b) piston movement.
On a two-stroke cycle diesel engine, the exhaust and inlet or only inlet ports are cut in the walls of the cylinder liner at much lower height from the cylinder top. Hence the opening and closing of these ports are controlled by the vertical movement of the piston. When the piston moves down and uncovers the ports, scavenge air enters the cylinder. At the same time, when the piston is moving upwards and closes the scavenge ports, the scavenging process stops. If the exhaust valve is also closed, compression stroke starts.

Q.242 Compared to four-stroke diesel engines two-stroke diesel engines have the disadvantage of 

Ans. (b) high cylinder head temperature.
In two-stroke engine, for every revolution there is one power stroke i.e. for every revolution there is one fuel firing. This means that the total power developed in individual cylinder head is more. This contributes to more heat being developed by the engine as compared to the four-stroke engine. So the cylinder head temperature in two-stroke engine is more than that of four-stroke engine. In reality, the exhaust temperature of a two-stroke engine is lower than the four-stroke engine because during the scavenging process the air is driving the exhaust gas. Along with exhaust gas, some amount of cold air is expelled from the cylinder due to which the mean temperature recorded by the exhaust gas thermometer will always be lower, in case of two stroke engines as compared with four stroke engines. Theoretically the exhaust temperature will be on the higher side in two-stroke engines than four-stroke engines.

Q.243 Which of the listed conditions will affect the mean effective pressure the most in a diesel engine cylinder?

Ans. (c) Completeness in the mixing of fuel and air.
When the fuel and air is completely mixed and fuel is fully vaporized, the combustion efficiency will always be better because the fuel will burn efficiently in the allocated time and resulting in high peak pressure. When the peak pressure increases automatically, the mean indicated pressure also increases and more power will be developed by the engine.

Q.244 In comparing engines of equal horse power higher exhaust gas temperature occurs in a 

Ans. (d) four-stroke cycle diesel engine.
In four-stroke cycle diesel engines, the mixing of the incoming air and outgoing exhaust gas through the exhaust valve is less because the expelling of the exhaust gas is carried out by the movement of the piston and not by the incoming air in case of two-stroke cycle engine. In two-stroke cycle engine, the expelling of the exhaust gas is carried out by the incoming air. Hence, there is mixing of fresh air with the exhaust gas and some amount of incoming air is being exhausted along with the exhaust gas through the opened exhaust valve. Therefore exhaust temperature registered by the thermometer always drops. But, in case of four stroke engines, the exhausting is carried out by the upward movement of the piston and it is not much assisted by the incoming air. So in the exhaust manifold less amount of incoming air is exhausted. Hence the exhaust temperature of four-stroke cycle diesel engine is more than two-stroke cycle diesel engine for the same amount of power developed.

Q.246 Which of the bearing listed are most widely used for the connecting rod and main bearing of a diesel engine?

Ans. (c) Precision insert.
Q.247 Which of the following is an example of a solid bearing?

Ans. Piston pin bushing.
Piston pin bushing, i.e. the gudgeon pin bearing, is a solid bearing as it is not in two halves. It is bush which is shrunk-fit into the boss of the connecting rod top end thus forming a solid bearing.

Q.248 The upper section of piston is called the 

Ans. (c) crown. 

It is the portion of the piston which takes the full load of the combustion. It is subjected to highest temperature and pressure, and wear down.

Q.249 In a diesel engine, the main bearings are used between

Ans. the crankshaft and the engine block.  

The main bearings are used for supporting the crankshaft on the engine blocks. Thus it is necessary to use the main bearings in between the crankpin bearings so that the crankshaft will be properly supported over the entire length by the bearings at equal distance. This will prevent the bending and sagging of the crankshaft and it will transfer the power to the bedplate. This will help in having a rigid bedplate which will support the crankshaft and have a proper alignment of the crankshaft.

Q.250 Which of the listed bearing installation is subjected to swinging motion?

Ans. (c) Gudgeon pin bearings.
In the gudgeon pin bearing, there is no relative movement between the pin and the bearing and there is only swinging motion which takes place. The swinging is on one side when the piston is moving downwards. The swinging comes to zero at TDC and BDC and the swinging action turns over the other side as the piston turns over the dead center and starts moving upwards. Thus there is a swinging action between the two extremities which will cause the oscillating swinging of the connecting rod which ultimately gives the oscillating movement to the gudgeon pin bearing.

Q.251 Which of the bearing listed is widely used as connecting rod and main bearing on a modern diesel engine?

Ans. (d) Precision bearing.
Precision bearing are thin shelled bearings having more load bearing capacity and resistance to fatigue. These are factory manufactured with precision clearance maintained having thin layer of bearing materials.

Q.252 The proper location for journal bearing oil groove is 

Ans. (b) at the side relief where the two shelves meet.
If oil is supplied to the grooves, it can be conveyed very easily and without any pressure drop on the loaded bearing, i.e. bottom half of main bearing. Hence for the pumping action of the rotating journal, it is necessary to supply oil at the side of the journal, at the junction of the bottom and top half, so that the rotating movement of the journal the oil will be drawn and pressure will be created. This pressure will cause the wedge type lubricating oil film due to which the hydrodynamic lubrication will be possible. At the same time, as the grooves are not in the loaded area, it will not reduce the load carrying capacity of the bearings.

Q.253 Fuel is admitted to the diesel engine cylinder through the 

Ans. fuel injector valve.
The fuel injector valve injects the fuel at high pressure against the compression pressure developed inside the cylinder so as to form a combustible mixture and ignite the fuel.

Q.254 Directional intake ports in diesel engines are used to 

Ans. (b) induce air swirl.
The intake ports are cut at an angle to the periphery on the cylinder wall so that when air enters through these ports into the cylinder they get a swirling action. Due to this, the complete mass of air, which enters the cylinder, will go on rotating. This rotational air mass will be useful for complete sweeping action of the liner. At the same time, it will aid in thorough mixing of air and fuel in the cylinder thus forming a better combustion mixture and improving the thermal efficiency of the engine.

Q.255 Telescopic pipes to the piston of a large slow speed main propulsion diesel engine are designed to prevent 

Ans. (c) contamination of lubricating oil by water. 

When the piston is water-cooled and water is conveyed to the underside of the piston crown, it has to be conveyed through the telescopic pipes because there is a continuous vertical movement of the piston. To achieve this, telescopic pipes are utilized which will give the sliding sealing between the stationary pipes and reciprocating piston. For this, there is telescopic and gland packing is utilized in order to prevent water from leaking into the crankcase; otherwise crankcase contamination will take place in crankcase. Telescopic pipes, arrangement along with the carbon seal provided, will prevent water from contaminating the crankcase oil.  

