
                         III/IV B.Tech (Regular) DEGREE EXAMINATION 

Mechanical Engineering 

      I.C. Engines & Gas Turbines  (18ME502)  

      SCHEME OF Evaluation 

 

Answer Question No.1 compulsorily.                                                                               (1X10 = 10 Marks)  (1X10 = 10 Marks) 

Answer ONE question from each unit. 

                       (4X10=40 Marks) 

 

 

1. a) The function of a carburettor is to atomize and meter the liquid fuel and mix it with the air as it enters the 

induction system of the engine . Maintaining fuel-air proportion under all conditions of operation appropriate 

to the conditions. 

b) Electronic Control System, Fuel System,  Air Induction System. 

c) Atomization, Distribution of fuel, Prevention of impingement on walls. 

d) The fuel does not ignite immediately upon injection into the combustion chamber. There is a definite 

period of inactivity between the time when the first droplet of fuel hits the hot air in the combustion chamber 

and the time it starts through the actual burning phase. This period is known as the ignition delay period. 

e)  

  

f) Oxides of Nitrogen, Carbon monoxide, CO2, Hydrocarbons, Smoke, Particulate matter. 

g) Propane and butane. 

h) Intercooling, Reheating and Regeneration. 

I) Inability if the ramjet to be self starting. 

j) The fuel and the oxidizer are known as Propellents in rocket propulsion. 

 

 

 

 

 

 

 

 



 

 

 

 

2. A) Four stroke Spark Ignition Engine: 

1. Suction or Intake Stroke: Inlet is open 

exhaust is closed. Piston moves from TDC 

to BDC and crankshaft revolves half the 

revolution. Cranking during first cycle.Due 

to the pressure difference air enters the 

cylinder through air filter. 

2. Compression stroke: Inlet and exhaust are 

closed. Piston moves from BDC to TDC. 

Cranking required in first cycle. Air will be 

compressed to a ratio of 1:20. Diesel oil is sprayed into cylinder by injector and auto-ignition takes 

place. 

3. Expansion or Power stroke: Piston moves from TDC to BDC. Inlet and exhaust valves are closed. 

burnt gases generate energy and force the piston to move down till injection of fuel is complete. 

4. Exhaust stroke: exhaust is open and inlet is closed. Piston moves from BDC to TDC. crankshaft 

revolves half the rotation. energy for this stroke is supplied by flywheel. Burnt gases are expelled out 

through outlet port. 

B)  

 

 
 

3. A) The process of formation of a combustible fuel-air mixture by mixing the proper amount of fuel 

with air before admission to engine cylinder is called carburetion. 

Both air and fuel are drawn through the carburetor and into the engine cylinders by the suction created 

by the downward movement of the piston. This suction is due to the an increase in the volume of the 



cylinder and a decrease in the pressure in this chamber. It is the difference in pressure b/n the 

atmosphere and cylinder that causes the air to flow into the chamber. In the carburetor, air passing into 

the combustion chamber picks up fuel discharged from a tube. This tube has a fine orifice called as 

carburetor jet which is exposed to the air path. The fuel from the nozzle thoroughly atomized because 

of the small outlet nozzle. Throat is provided to increase the velocity of the flow and suction effect is 

created.  

 

3. B) Fuel Injector: Quick and complete combustion is ensured by a well 

designed fuel injector. By atomizing the fuel into very fine droplets, it 

increases the surface area of the fuel droplets resulting in better mixing and 

subsequent combustion. Atomization is done by forcing the fuel through a 

small orifice under high pressure. Fuel injector consists of a nozzle valve ( 

NV ) fitted in the nozzle body ( NB ).The nozzle valve is held on its seat by 

a spring ( S ) which exerts pressure through the spindle ( E ). The nozzle lift 

can be adjusted by the adjusting screw ( AS ). Feeling pin ( FP ) indicates 

whether the valve is working properly or not. The oil under pressure from 

the fuel ( injection )  pump enters the injector through the passages B & C 

and lifts the nozzle valve. The fuel travels down the nozzle ( N ) and 

injected into the engine cylinder in the form of fine sprays. When the 

pressure of oil falls, the nozzle valve occupies its seat under the spring force 

and fuel supply is cut off.  

4. A) The combustion in a CI engine takes place in four stages: 

Ignition delay period:  It is also called as preparatory phase during which some fuel has already been 

admitted but has not ignited.  This period is counted from the start of injection to the point where the pressure 

–time curve separates from the motoring curve indicated as start of combustion in the Fig.11.11.  The delay 

period in the CI engine exerts a very great influence on both engine design and performance. The fuel does 

not ignite immediately upon injection into the combustion chamber. There is a definite period of inactivity 

between the time when the first droplet of fuel hits the hot air in the combustion chamber and the time it starts 

through the actual burning phase. This period is known as the ignition delay period.  



The period of rapid combustion: The period of rapid 

combustion also called the uncontrolled combustion, is that 

phase in which the pressure rise is rapid. During the delay 

period, the droplets have had time to spread over a wide area 

and fresh air is always available around the droplets.  

The period of controlled combustion: The rapid combustion 

period is followed by the third stage, the controlled 

combustion. The temperature and pressure in the second stage 

is already quite high. Hence the fuel droplets injected during 

the second stage burn faster with reduced ignition delay as 

soon as they find the necessary oxygen and any further 

pressure rise is controlled by the injection rate.  

The period of after burning: Combustion does not cease 

with the completion of the injection process. The unburnt and 

partially burnt fuel particles left in the combustion chamber 

start burning as soon as they come into contact with the 

oxygen. This process continues for a certain duration called 

the after-burning period. Usually this period starts from the point of maximum cycle temperature and 

continues over a part of the expansion stroke.  Rate of after-burning depends on the velocity of diffusion and 

turbulent mixing of unburnt and partially burnt fuel with the air.  

4. B) If the temperature of the un burnt mixture exceeds the self-ignition temperature of the fuel and remains 

at or above this temperature during the period of pre flame reactions ( ignition lag), spontaneous ignition or 

auto ignition occurs at various pin point locations. This phenomenon is called knocking. The phenomenon of 

knock may be explained by referring to Fig.11.6(a) which shows the cross-section of the combustion chamber 

with flame advancing from the spark plug location A without knock whereas Fig.11.6(c) shows the 

combustion process with knock. In the normal combustion the flame travels across the combustion chamber 

from A towards D. The advancing flame front compresses the end charge BB’D farthest from the spark plug, 

thus raising its temperature. The temperature is also increased due to heat transfer from the hot advancing 

flame-front. Also some preflame oxidation may take place in the end charge leading to further increase in 

temperature. In spite of these factors if the temperature of the end charge had not reached its self-ignition 

temperature, the charge would not auto ignite and the flame will advance further and consume the charge BB 

D. This is the normal combustion process which is illustrated by means of the pressure-time diagram, 

Fig.11.6(b). However, if the end charge BB’D reaches its auto ignition temperature and remains up to the time 

of preflame reactions the charge will auto ignite, leading to knocking combustion. In Fig.11.6(c), it is assumed 

that when flame has reached the position BB’ the charge ahead of it has reached critical auto ignition 

temperature. During the preflame reaction period if the flame front could move from BB’ to only CC’ then the 

charge ahead of CC’ would auto ignite. Because of the auto ignition, another flame front starts travelling in 

the opposite direction to the main flame front. When the two flame fronts collide, a severe pressure pulse is 

generated. The gas in the chamber is subjected to compression and rarefaction along the pressure pulse until 

pressure equilibrium is restored. This disturbance can force the walls of the combustion chambers to vibrate at 

the same frequency as the gas. The pressure-time trace of such a situation is shown in Fig.11.6(d). 
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6. b)  
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