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Abstract--- There are many inventions aimed at increasing 

the performance of IC engines. In general, practical engines 

are always compromised by trade-offs between different 

properties such as efficiency, weight, power, heat, response, 

exhaust emissions, or noise. When power increases 

efficiency is always decreases. Presently, ethanol is 

prospective material for use in automobiles as an alternative 

to petroleum based fuels. The main reason for advocating 

ethanol is that it can be manufactured from natural products 

or waste materials, compared with gasoline, which is 

produced from non-renewable natural resources. 

Some methods and components are useful for 

increasing performance of engine. One such method is the 

use of supercharger in I.C. Engine. It is known that the 

power outputs of an engine increases with the increase in 

amount of air or mixture in the cylinder and supercharger 

plays an important role in increasing the amount or air. Till 

now supercharger is being successfully employed in heavy 

engines but its use with smaller engine is still under 

development. Thus this project employing a supercharger in 

small engine with capacity of nearly 100cc which used in 

two wheeler bike. In recent years, the motor vehicle industry 

aims at the small sized and high power density engine, while 

downsizing (small size and weight saving) and measuring 

the improvement in fuel consumption, and cleanization. 

Full power is needed only for accelerating and hill-

climbing; during the remainder of the time the excess. 
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I. INTRODUCTION TO SUPERCHARGING 

It is known fact that the power output of an engine increases 

with an increase in amount of air or mixture in the cylinder 

at the beginning of compression stroke because it allowsthe 

burning of more quantity of fuel. The amount of air induced 

per unit time can be increased by increasing engine speed or 

increasing air density during suction stroke. The increase in 

engine speed requires rigidAnd robust engine as the inertia 

load increases rapidly with an increases speed. The engine 

friction and bearing loads also increase and volumetric 

efficiency. Falls with increasing speed of engine. Therefore 

this is not possible. Now another method in which we have 

to increase the suction pressure is called supercharging. 

Equipment used for this is called Supercharger. 

The power output is also be increased by increasing 

the compression ratio, but is also not desirable as it increase 

the maximum cylinder pressure. The rate of increase in 

maximumPressure in cycle with increased compression ratio 

is less than the rate of increase in BMEP in case of 

supercharged engine. 

 
Fig. 1: Supercharger 

Therefore more power can be obtained by supercharger 

compared with by increasing the compression ratio for given 

maximum cycle pressure. In addition to this the rate 

ofIncreasing maximum temperature is also low in 

supercharger engine and this result in lower thermal loads. 

In the unsupercharged car engine, when a piston is drawn by 

the connecting rod to the bottom of the cylinder, a mixture 

of petrol and air enters the cylinder via the inlet valveAnd 

manifold, from the carburetor. This charge is compressed by 

the piston during the upward travel, and is finally ignited by 

the spark plug and burning, exerts a pressure on the piston 

on its 'work' stroke. Now this charge which was 'drawn in' 

by the piston can vary in size for a number of reasons. The 

piston moving down the cylinder does not draw in the 

charge. It permits it toEnter by getting out of the way. 

II. DIFFERENT OTHER METHODS OF IMPROVING ENGINE 

PERFORMANCE 

The various methods which can be employed for 

improvement of performance of an engine are: 

1. Increasing speed of the engine, 

2. Use of higher compression ratio, 

3. Utilization of exhaust gas energy, 

4. Use of two stroke cycle. 

5. Improving volumetric efficiency of the engine,  

6. Increasing the charge density. 

III. DIFFERENCE BETWEEN SUPERCHARGER & 

TURBOCHARGER 

Unlike the turbochargers that require cool down time, or 

warm up time, the supercharger is ready to go when you are. 

At 2000 rpm, boost is already available with a supercharger. 

When it comes to fuel efficiency, superchargers actually 

kind of help to improve your MPG.  
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The reason for better mileage is the fact that you do not 

have to drive the engine at full throttle due to available 

boost. However, anytime that you drive aggressively, fuel 

efficiency will suffer. 

 

 
Fig. 2: Supercharger & Turbocharger 

Installation of a supercharger usually takes about 6 to 8 

hours… if you are mechanically inclined and there is no 

cutting or welding required. Superchargers also tend to last 

longer than turbo chargers because they do not require much 

maintenance and have a self-contained oil supply. 

Superchargers give you instant boost on demand 

and require very low maintenance. With boost available at 

2000rpm, you don't have to watch the other guy start jump 

pass you for long.  

This setup is ideal if you have a rear wheel drive 

car with lots of horsepower to spare, then the petty power it 

steals from the engine is well compensated for. 

IV. WORKING OF SUPERCHARGER 

A Single Cylinder, two stroke, petrol engine is used for the 

purpose of experimentation. The engine is then coupled to a 

rope brake dynamometer. Cooling water is circulated 

separately to the rope brake pulley. Necessary provisions are 

made to measure the flow rates of fuel and air flowing into 

the engine cylinder. The experiment work towards the 

engine performance enhancement is done in these following 

steps. The speed was adjusted exactly to 1500 rpm through 

throttle or accelerator wire attached to a screw. Before 

starting of the test, the engine was run for 20 minutes to get 

stabilization and thereafter stabilization period of 20 minutes 

was allowed in subsequent testing.  

1. Performance and emission evaluation of the engine when 

fuelled with gasoline 

2. Performance and emission evaluation of the supercharged 

engine with gasoline fuel 

3. Performance and emission evaluation of the supercharged 

engine with gasoline ethanol blend. 

 
Fig. 3: Sectional View of Supercharger 

The load on the engine is varied from no load to 4, 

6 and 8 kg of load. The speed was kept constant for the 

readings to be taken. The readings were taken at the speed 

of 700- 2200 rpm respectively. Following reading were 

taken for each load and constant speed of the engine.  

Time in seconds for 10 cc fuel consumption  

 Manometer reading in mm to measure the air flow  

 Exhaust gas temperature  

 Percentage of HC, CO of the exhaust  

 Brake power and torque of the engine  

 Thermal efficiency  

 Volumetric efficiency  

 Brake Specific Energy Consumption  

 
Fig. 4: Supercharger connected to an Engine 

V. OBJECTIVE OF SUPERCHARGING 

Supercharging is a process which helps to increase the 

suction pressure of I.C. Engines above the atm. pressure. 

The main object of supercharging is to increase the air 

charge per cycle and permit the burning of a larger amount 

of fuel and thus increase the power output of the engine. 

It is preferred to fulfill the following requirements: 

1. To overcome effect of high attitudes 

2. To reduce the weight of engine per kW 

3. To reduce the size of the engine to fit into limited space 

4. To increase the power of an existing when the greater         

power demand occurs. 

VI. EXPECTED OUTCOMES 

1. Knocking will be highlighted at high speed, but can be 

minimized by using different percentage of ethanol, by 

using heat exchanger ,air cooling & some modification 

in naturally aspirated engine, supercharged application 

get influences in all field of internal combustion engine 

by obtain more power from given size of the engine. 

2. Investigations shows hydrocarbon emission will 

decrease  about 7.8 - 2.8 % for gasoline supercharged 

engine at different loading condition and it will 

decrease more about 5 - 13% by using the gasoline 

ethanol blend without supercharger and 6 - 8 % using 

gasoline ethanol blend with supercharger. 

3. Literature review shows loss of mechanical power to 

drive the supercharger at low speed.  

4. Carbon monoxide emission will decrease about  9 - 

19 % for gasoline supercharged engine at different 

loading condition and it will decrease more about 5 - 

12%  using the gasoline ethanol blend without 
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supercharger and 12 - 21 % using gasoline ethanol 

blend with supercharger. 

5. Performance of supercharged engine will be adversely 

affected by huge amount of thermal losses and increases 

mean effective pressure. 

VII. ADVANTAGES OF SUPERCHARGING 

1. Due to the lower volumetric displacement of the 

supercharged engine, frictional & thermal losses are 

less. 

2. Brake power will increase about 30-45 percent because 

of increase in supercharged pressure as more amount of 

fuel will be burnt within the same period as the mass 

taken per stroke is increased. 

3. The power-to-weight ratio, i.e. kilowatt (power 

output)/kilograms (engine weight); of the supercharged 

engine is much better than that of the naturally aspirated 

engine. 

4. The supercharged engine’s installation space 

requirement is smaller than that of a naturally aspirate 

engine with the same power output. 

5. The high altitude performance of a supercharged engine 

is significantly better. Because of reduced engine is 

smaller; it is therefore less noisy than a naturally 

aspirated engine with identical output.  

6. It is very simple for high speed engine. 

VIII. LIMITATIONS OF SUPERCHARGING 

1. The biggest disadvantage of superchargers is also their 

defining characteristic: Because the crankshaft drives 

them, they must steal some of the engine's horsepower. 

A supercharger can consume as much as 20 percent of 

an engine's total power output. 

2. Not able to guarantee maximum performance of the 

supercharger due to physical limitations of the system. 

3. Reliability of engine decreases with increase in 

maximum pressure in the cylinder 

4. Increase in pressure increases thermal load on engine 

due to increase in the rate of heat release.  
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