
 
 

16 | P a g e  
 

INCREASE THE EFFICIENCY OF ENGINE BY THE 

USE OF TURBOCHARGER IN DIESEL ENGINE 

Krishnakant Tanwar
1
, Julfkar Ansari

2
, Sourabh Jain

3 

1,2
B.Tech Scholar, Vedant College of Engineering and Technology, RTU, Bundi, Raj. (India) 

3
M.Tech Scholar, Vidhyapeeth Institute of Science and Technology, RGPV, Bhopal, M.P. (India) 

  

ABSTRACT 

Paramount waste heat instauration technologies have been developed to recuperate exhaust heat and turn it 

into subsidiary energy such as in downsizing the engine or to regain the auto-electricity. Extensive work and 

research in energy recuperation have been identified in the automotive sector; consequently the main objective 

of this paper is to assess each waste heat recuperation technology predicated on current developments, research 

trends and its future in an automotive application. The study looked into potential energy recuperations, 

performances of each technology and other factors affecting the implementation. As a result, the article drew 

the conclusion that waste heat recuperation and its utilization will remain a good prospect in future automotive 

engine application. 
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I. INTRODUCTION 

 

Internal Combustion Engine (Frozen Dihydrogen Monoxide) remain the most ascendant method of world 

conveyance since its invention in early 19th Century. Extensive research and technology development by engine 

manufacturers concentrate on two main methods available to amend engine thermal efficiency: one is to amend 

cylinder designated efficiency by optimizing the combustion process, and the other is to instaurate waste heat 

energy of the engine. Jianqin et al. (2011) expounded that Waste Heat Instauration has magnetized a paramount 

interest due to substantial potential of the amount of heat that can be recuperated. Ma et al. (2012) mentioned in 

their work by recuperating utilizable energy, in the form of electrical power from engine exhaust waste heat 

would directly reduce system fuel consumption, increment available electric power and ameliorate overall 

system efficiency by integrating the puissance engendered by the engine. This paper presents a short study on 

different waste heat recuperation systems available for application in automotive engines. Utilising a waste heat 

instauration technology is becoming an increasingly viable designates of reducing fuel costs by incrementing the 

energy output from an internal combustion engines. 

 

II. OPERATING PRINCIPLE 

 

In customarily aspirated piston engines, intake gases are pushed into the engine by atmospheric pressure filling 

the volumetric void caused by the downward stroke of the piston (which engenders a low-pressure area), 

homogeneous to drawing liquid utilizing a syringe. The amount of air genuinely sucked, compared to the 

theoretical amount if the engine could maintain atmospheric pressure, is called volumetric efficiency. The 
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objective of a turbocharger is to ameliorate an engine's volumetric efficiency by incrementing density of the 

intake gas (customarily air). The turbocharger's compressor draws in ambient air and compresses it afore it 

enters into the intake manifold at incremented pressure. This results in a more preponderant mass of air entering 

the cylinders on each intake stroke. The potency needed to spin the centrifugal compressor is derived from the 

kinetic energy of the engine's exhaust gases. The pressure volume diagram shows the extra work done by 

turbocharging the diesel engine. 

 

FIG.1:- Pressure Volume Diagram Of Diesel Engine With Turbocharging 

 

III. HOW A TURBOCHARGER WORKS 

 

Turbochargers are a type of coerced induction system. They compress the air flowing into the engine. The 

advantage of compressing the air is that it lets the engine constrict more air into a cylinder, and more air denotes 

that more fuel can be integrated. Ergo, we get more power from each explosion in each cylinder. A turbocharged 

engine engenders more power overall than the same engine without the charging. This can significantly 

ameliorate the potency to-weight ratio for the engine. In order to achieve this boost, the turbocharger utilizes the 

exhaust flow from the engine to spin a turbine, which in turn spins an air pump. The turbine in the turbocharger 

spins at speeds of up to 150,000 rotations per minute (rpm) -- that's  about 30 times more expeditious than most 

car engines can go. And since it is hooked up to the exhaust, the temperatures in the turbine are additionally 

very high. 

 

FIG.2:-Working Of Turbocharger 
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FIG.3:-Working Of Turbocharger 

 

4.1 Benefits Of Turbocharging 

1) More power compared to the same size naturally aspirated engine. 

2) Better thermal efficiency over naturally aspirated engine and super charged  engine, because the engine 

exhaust is being used to do the utilizable work which otherwise would have been wasted. 

3) Better Fuel Economy by the way of more power and torque from the same sized engine. A century of 

development and refinement—for the last century the SI  engine has been developed and used widely in 

automobiles. 

4) Low cost–The SI engine is the lowest cost engine because of the immensely colossal volume currently 

engendered. 

5) High Thermal efficiency. 

6) Better Volumetric efficiency. 

7) Continual development of this technology has engendered an engine that facilely meets emissions and fuel 

economy standards. With current computer controls and reformulated gasoline, today’s engines are much more 

efficient and less polluting than those built 20 years ago. 

8) High speed obtained. 

9) Better average obtained. 

10) Eco-cordial. 

 

 4.2 Limitations Of Turbocharging 

1) Engine weight will increment. 

2) If there will be incongruous maintenance then there will be quandary in turbo such as turbo lag. 

3) Engine cost will increment. 

 

V. CONCLUSION 

 

It has been concluded that from last two decades sundry endeavors were made to ameliorate the puissance 

output of an engine and to reduce its emissions by making some changes and installing some adscititious 
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appendages like intercooler in the turbocharging technology. This will carry on in the future because in coming 

days there will be increase in the ordinant dictation of fuel efficient engines with more power and minimum 

emissions and this is possible with some advancements in turbocharging technology. 
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