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Abstract— Turbocharger is a device that increases the 

overall performance of engine by reusing the exhaust heat to 

drive the turbine. A two wheeler engine with turbocharger 

increases the power of engine and with reusing of exhaust 

gas which results of less fuel consumption. The immediate 

objective of this report project is to develop and upgrade 

two wheeler for commercial purpose as well as racing 

purpose. The emphasis today is to provide feasible 

engineering solution to manufacturing economics and 

“greener” road vehicle. It is because of this reason that 

turbocharger are now becoming more popular in automobile 

applications. 
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I. INTRODUCTION 

An attempt has been made in this work by which the exhaust 

gas is made utilized to rotate the turbine with a turbocharger 

arrangement. This exhaust gas gets impact with high 

pressure on the turbine blades in turn driving the compressor 

and this compressed air is given to the input supply. The 

ultimate innovation is that this setup is implemented in two 

wheeler engine having a low velocity of exhaust gas. In two 

stroke engine due to the cycles limitations fuel will not 

properly burn.  

By considering this drawback here decided to make 

a work which will help to increase the average or 

performance of engine in two stroke engine. In stroke 

engine the air fuel ratio is 14:1 or 16:1 but in actual practice 

the ratio is less because of insufficient air fuel ratio, so 

decided to get that air fuel ratio by adding a new concept of 

turbocharger to the vehicle. The progress of automobiles for 

transportation has been intimately associated with the 

progress of civilization. The automobile of today is the 

result of the accumulation of many years of pioneering 

research and development. 

An attempt has been made in this work; the exhaust 

gas is used to rotate the turbine with blower arrangement. 

Exhaust gas is used to rotate the blower and this air is given 

to the ignition input supply. The foremost aim in selecting 

this work is to use efficiency turbo charging. It is also good 

with regard to economic considerations and engine 

efficiency. The meaning of turbo charger is to provide 

pressurized air to the engine without mounting any 

component to run of engine power.  

II. LITERATURE REVIEW 

B Jnana Deepak, N Krishna Priya, B Revanth, K S Jaya 

Prakash, and B Hemanth Kumar [1] In present situation, 

everybody in this world needs to ride a high powered, high 

fuel efficient and less emission two wheelers. In order to 

meet the requirements of the people an attempt have been 

made this in this project to increase the power by using the 

exhaust gas of the engine by passing this gas on to turbine 

compressor arrangement. This compressor compresses the 

fresh air and is sent to the carburettor. The authors have 

mainly aimed to increase the air: fuel ratio therefore all the 

requirements were fulfilled by this process. 

III. TURBO PRINCIPLE 

1. Suction (charge exchange stroke) 

2. Compression (power stroke) 

3. Expansion (power stroke) 

4. Exhaust (charge exchange stroke) 

IV. COMPONENTS USED 

A. Turbine Housing 

Turbine housings are manufactured in various grades of 

spheroidal graphite iron to deal with thermal fatigue and 

wheel burst containment. As with the impeller, profile 

machining to suit turbine blade shape is carefully controlled 

for optimum performance. The turbine housing inlet flange 

acts as the reference point for fixing turbocharger position 

relative to its installation. It is normally the load bearing 

interface. 

 
Fig. 1: Turbine Housing 

B. Wheel 

The Turbine Wheel is housed in the turbine casing and is 

connected to a shaft that in turn rotates the compressor 

wheel. 

 
Fig. 2:  Wheel 

C. Compressor Cover 

Compressor housings are also made in cast aluminum. 

Various grades are used to suit the application. Both gravity 

die and sand casting techniques are used. Profile machining 

to match the developed compressor blade shape is important 

to achieve performance consistency. 
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Fig. 3: Compressor Cover 

D. Compressor Wheel (Impellor) 

Compressor impellers are produced using a variant of the 

aluminum investment casting process. A rubber former is 

made to replicate the impeller around which a casting mould 

is created. The rubber former can then be extracted from the 

mould into which the metal is poured. Accurate blade 

sections and profiles are important in achieving compressor 

performance. Back face profile machining optimizes 

impeller stress conditions. Boring to tight tolerance and 

burnishing assist balancing and fatigue resistance. The 

impeller is located on the shaft assembly using a threaded 

nut. 

 
Fig. 4: Compressor Wheel 

E. Blow-Off (Bypass) Valves 

The Blow-Off valve (BOV) is a pressure relief device on the 

intake tract to prevent the turbo’s compressor from going 

into surge. The BOV should be installed between the 

compressor discharge and the throttle body, preferably 

downstream of the charge air cooler (if equipped). When the 

throttle is closed rapidly, the airflow is quickly reduced, 

causing flow instability and pressure fluctuations. 

F. Waste gates 

On the exhaust side, a Waste gates provides us a means to 

control the boost pressure of the engine. Some commercial 

diesel applications do not use a Waste gates at all. This type 

of system is called a free-floating turbocharger. However, 

the vast majority of gasoline performance applications 

require a Waste gates. There are two (2) configurations of 

Waste gates, internal or external. Both internal and external 

Waste gates provide a means to bypass exhaust flow from 

the turbine wheel. Bypassing this energy (e.g. exhaust flow) 

reduces the power driving the turbine wheel to match the 

power required for a given boost level. 

G. Oil & Water Plumbing 

The intake and exhaust plumbing often receives the focus 

leaving the oil and water plumbing neglected. Garrett ball 

bearing turbochargers require less oil than journal bearing 

turbos. Therefore an oil inlet restrictor is recommended if 

you have oil pressure over about 60 psig. The oil outlet 

should be plumbed to the oil pan above the oil level (for wet 

sump systems). Since the oil drain is gravity fed, it is 

important that the oil outlet points downward, and that the 

drain tube does not become horizontal or go “uphill” at any 

point. Following a hot shutdown of a turbocharger, heat 

soak begins. This means that the heat in the head, exhaust 

manifold, and turbine housing finds it way to the turbo’s 

center housing, raising its temperature. These extreme 

temperatures in the center housing can result in oil coking. 

H. Intercooler 

An intercooler (also known as a charge cooler or an after 

cooler) is an option to install with a turbocharger. An 

intercooler cools the air entering the combustion chamber, 

thus allowing a higher boost pressure to be run while 

maintaining the same intake charge temperature. When 

installed after the turbo it can permit substantial power 

gains. greatest cooling effect, but air cooling being far 

cheaper and more practical. The primary purpose of inter 

cooling is to lessen the chances of detonation due to 

temperature. As boost pressures rise, so do the intake charge 

temperatures, and thus the risk of detonation. 

A secondary benefit can be had if higher boost pressures are 

not used in conjunction with an intercooler. 

I. Intercooler Theory 

The first equation describes the overall heat transfer that 

occurs. 

Q = U x A x DTlm 

Q=the amount of energy that is transferred. 

U=the heat transfer coefficient. It is a measure of how well 

the exchanger transfers heat. The bigger the number, the 

better the transfer. 

 A =the heat transfer area, or the surface area of the 

intercooler tubes and fins that is  exposed to the outside air. 

 DTlm = the log mean temperature difference. It is 

an indication of the "driving force", or the overall average 

difference in temperature between the hot and cold fluids. 

The equation for this is: 

DTlm =
(T1 − T2)

ln(T1/T2)
 × F 

Where 

T1 = turbo air temperature in - outside air temperature out. 

T2= turbo air temperature out - outside air temperature in. 

F = a correction factor, 

See below 

F is a correction factor that accounts for the fact that the 

cooling air coming out of then back of the intercooler is 

cooler on one side than the other. 

To calculate this correction factor, calculate "P" and "R": 

P =
Turbo air tem out − Turbo air tem in 

outside  air tem out − Turbo air tem in
 

 

R =
outside air temp in − outside air temp out 

turbo  air tem out − Turbo air tem in
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Turbocharger with intercooler 

V. OBSERVATION AND TESTING 

A. Fuel Consumption Testing Table  
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B. Mileage Testing Table 

The engine was also tested to calculate the increase in 

mileage of the engine due to addition of turbocharger. The 

testing is carried out by calculating the mileage of the 

engine running at different speeds. The readings of 

performance obtained are shown in the table below. Table 3 

shows that the mileage of the engine is increased by 10% to 

11% approximately with the implementation of the 

turbocharger 

VI. RESULTS 

 The trial and testing shows that the fuel efficiency is 

increased by introducing a turbocharger to the engine about 

10% to 12%.  Additionally, the mileage of the engine has 

increased by 10%-11% approximately.  Percentages of CO 

(carbon monoxide) and HC (hydrocarbon) were reduced 

after implementing the turbocharger thus decreasing the 

emissions of harmful gases. Also amount of oxygen was 

increased considerably 

 
Graph 1: Fuel consumptions vs time (sec) 

VII. ADVANTAGES 

1) Straightforward  

2) Straightforward design  

3) Inboard plain bearing arrangement  

4) Un-cooled gas casings 

5) Lubrication by engine  

6) Lubrication by engine lube oil system 

7) High availability,  

8) High Availability, reliability, durability 

9) High efficiency  

10) Easy maintenance   

VIII. CONCLUSION 

The designed and fabricated setup of the turbocharger was 

implemented in two-stroke engine, which increased the fuel 

efficiency of the engine by 10% to 12% and mileage by 10% 

to 11%. The experimental setup is also favorable with 

regard to economic considerations and engine efficiency. 
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