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ABSTRACT 

 A turbocharger is a turbine-driven device which increases an interior combustion engines efficiency and 

vigor output via forcing extra high density of air into the combustion chamber. On this study, the turbochargers 

fixed in Simpson S217 Engine exhaust manifold and develop consumption stress and experiments were applied for 

exceptional loading conditions at a few hundreds of intervals.  

The result of the turbocharger on brake thermal effectivity, (BTE), Brake specific fuel Consumption 

(BSFC), cylinder strain and emission is studied and when put next with a naturally aspirated engine. The 

turbocharger as an engine element can increase the energy output by using 30% relatively with no trouble at 

1500rpm. It is shown that the Diesel engine coupled with turbocharger has and an traditional development in gas 

efficiency of 11% in specific operating stipulations.  
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1. INTRODUCTION 
Ordinary aspirated engines draw air into the engine via an air intake manifolds at traditional density, which 

will depend on making a vacuum to feed air into the engine’s consumption manifold as needed. As a result to 

increase density of airflow to a naturally aspirated engine is to both substitute the stock air filter with one that is 

much less restrictive or to install a high-go with the flow aftermarket air consumption. The predominant 

predicament is that to have a high-output from a naturally aspirated car traditionally means having a large, heavy 

and gas guzzling engine. Turbochargers had been at the beginning referred to as superchargers. 

The term "supercharger" is on the whole outlined to just mechanically driven compelled induction gadgets 

the only difference between a turbocharger and a traditional supercharger is that the supercharger is automatically 

pushed via the engine, almost always through a belt force linked to the crankshaft, whereas a turbocharger is 

powered via a turbine pushed by using the engine's exhaust fuel. Compared to supercharger, turbochargers tend to 

be more effective. Turbochargers are mostly used on truck, vehicle, instruct, aircraft, and building apparatus 

engines (Willard Pulkrabek, 2012). In usually aspirated piston engines, intake gases are pushed into the engine by 

using in the course of the downward stroke of the piston (which creates a low-strain discipline), much like drawing 

liquid utilizing a syringe (Frederick Remsen Hutton, 2010). The ratio of air sincerely sucked to the theoretical 

quantity if the engine is referred to as volumetric efficiency. The precept of a turbocharger in an engine is to 

reinforce an engine's volumetric effectivity through growing the density of the consumption air. The turbocharger 

attracts in ambient air and compresses it before it enters into the intake manifold at increased strain which outcome 

in a bigger density of air coming into the cylinders on each and every intake stroke. The energy required to spin the 

centrifugal compressor is derived from engine's exhaust gases. The stress-volume diagram indicates the extra work 

done by faster-charging the diesel engine (Wallace Ludwig Lind, 2009; Carpenter Rolla, 2011). The usage of 

turbocharger impacts the thermodynamic properties of the working fluid at engine boundaries and for this reason 

engine performance decreases (Shaaban, 2012). Heat transfer takes position during the operation of turbocharger. 

This warmness transfer influences the vigor produced through the turbine, the energy consumed through the 

compressor and the engine volumetric efficiency. Accordingly, the usage of non-adiabatic turbocharger can do 

away with the issues and might hinder the engine charging method and for that reason engine efficiency can be 

expanded. The study work investigated the result of turbocharger non-adiabatic performance on the engine 

charging system and rapid lag. Two passenger auto turbochargers were experimentally and theoretically 

investigated. The effect of turbine casing insulation was additionally explored. The exploration examination 

demonstrates that warm vitality is exchanged to the compressor beneath all situations. At high rotational velocities, 

warm vitality is at the beginning exchanged to the compressor and last from the compressor to the surrounding. 

Therefore, the compressor offers off an impact of being adiabatic at excessive rotational paces regardless of the 

intellect boggling heat alternate forms within the compressor. An unmistakable have an effect on of turbocharger 

non-adiabatic execution on the charging approach is famous at turbocharger phase stack operation. The turbine 

force is the most influenced working parameter, trailed by the motor volumetric effectiveness. Defending the 

turbine is recommended for lowering the turbine dimension and the turbo slack. Turbocharger execution altogether 

influences the overall execution of turbocharged motors. Turbocharger operation involves warmness alternate 

beneath all occasions. Despite the truth that the turbocharger packaging is all around blanketed, heat exchange 

occurs from the turbine to the greasing up oil (Shaaban, 2004, 2006) or from the oil to the compressor at low 

rotational rates. The turbocharger will work at an greatly convey down % because of a non-adiabatic operation 
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which thusly impacts the charging system (Malobabic, 1983). Rapid slack increments if the real non-adiabatic 

turbocharger operation includes a discount in the turbine energy and a ramification of the compressor vigour. 

Furthermore, the rapid slack reductions if the turbine can create the identical drive at a littler dimension (littler 

rotor dormancy). 

Turbocharger slack is probably the most putting off-configuration spotlight of diesel motor transient 

operation that fundamentally separates the torque design from the individual relentless state stipulations.   

2. EXPERIMENTAL SETUP AND PROCEDURE  
The engine used for conducting experiments was a Simpson make, oil cooled, Twin cylinder, four stroke 

diesel engine used for agriculture/generator set applications. The engine was coupled with a eddy current 

dynamometer for loading. Fuel utilization rate was measured utilizing a burette and measuring the time taken to 

devour 10cc of fuel. The wind stream rate was measured by an air box fitted with sharp edge opening meter 

associated with U-tube manometer which gives perusing in meters of the water section and which is changed over 

to meters of the air segment. The water inlet & outlet temperatures, exhaust gas inlet & outlet temperatures were 

recorded using thermocouples through digital indicators. The pollutants - CO, CO2 were noted in percentage 

volume, whereas NOx and HC were noted in ppm volume by five gas analyzer (AVL DI GAS 444). Smoke 

emission was measured in percentage of smoke opacity by Smoke Meter (AVL 415). Initially, experiments were 

conducted from 0 to 100% load, applying a load in steps of 25% of rated load (0, 25%, 50%, 75%, and 100%) with 

diesel in order to get baseline data. Then the engine was connected with turbocharger in exhaust tailpipe to run 

with diesel and applying the loads as mentioned above. Performance parameters such as BP, BTE, BSFC etc. were 

computed for with and without turbocharger for diesel fuel. Pollutants (CO, CO2, NOx, and HC) were noted using 

gas analyser and smoke opacity (in percentage) was measured using smoke meter and values are compared with 

diesel. / / a) Air filter b) Intake manifold c) AVL 5 gas analyzer d) catalytic converter e) Turbo charger f) Engine  

g) Fuel tank h) Dynamometer i) Engine parameter analyzer. 

  
Figure.1. Experimental setup Figure 2. Line Diagram of Diesel Engine Test rig 

In Figure.2: 1) Air filter, 2) Intake manifold, 3) AVL 5 gas analyser, 4) catalytic converter, 5) Turbo 

charger, 6) Engine, 7) Fuel tank, 8) Dynamometer, 9) Engine parameter analyser. 

3. RESULT AND DISCUSSION 

Combustion Characteristics: Figures.1 & 2 shows the cylinder pressure for diesel fuel for Mahindra turbocharger 

and natural aspirated engine against crank angle (maximum load) of the engine which is operating at full loads at 

constant speed of 1500 rpm. The maximum cylinder pressure for Mahindra turbocharger is found to be 93bar 

which is comparatively 7.5% higher than that of conventional engine. The effect of turbocharger in case of 

Mahindra turbocharger causes significant change in ignition delay which influences the premixed combustion 

phase apparently as seen in the Figure 1&2 which consecutively. The reason for increase in-cylinder pressure due 

to release of oxygen atom during reforming process that helps to attain complete combustion  

 
Figure.3. P diagram 

Specific fuel consumption: if there should be an occurrence of motor with turbocharger, particular fuel utilization 

is at first higher at no heap conditions contrasted and ordinary motor with intercooler at full load. It is due to fact 

that, engine with Mahindra turbocharger exhibits lowers pressure and temperature resulting lower SFC for Full 
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load conditions. 

Emission: Fig. 7 shows the variation of HC and CO emission with the changing load conditions. The HC, CO and 

NO emission was analyzed using AVL smoke meter in Twin cylinder engine with different speed and at pressures 

of 240 bars, with & without turbocharger. The HC and CO emission of diesel engine with decreases HC emission 

for no load to full load. For the 10 to 20% reduced HC emission is reduced when turbocharger attached. This is due 

to the fact that application of turbocharger provides increased air in the engine and enables mixing of fuel-air easily 

in the combustion chamber, thereby causing better combustion and lower CO and HC emission values.  

The NOx emission characteristics for the engine which formed inside the combustion chamber during the 

combustion process due to the effect of atomic oxygen and nitrogen. Due to with turbocharger the exhaust 

temperature increased, the NOx also continuously increased for 240bar pressure at different load with varies RPM.  

Brake Thermal Efficiency: In case of engine with turbocharger, Brake thermal efficiency is higher for Mahindra 

turbocharger as compared with naturally aspirated engine at full load as shown in Fig.1.  

It is because of truth that, size and state of cutting edge for Mahindra turbocharger create more turn and 

gives more energy to compressor shows higher weight and temperature coming about higher Brake warm 

proficiency for whole load operation.  

  
Figure.4. PV Diagram Figure.5. Brake Thermal Efficiency Vs Load 

 
Figure.6. specific fuel consumption vs load 

 

  
Figure.7. HC Emission Figure.8. CO Emission 

 
Figure.9. NOx Emission 

 

4. CONCLUSION 
In conclusion, this mission is effective following the target that enhances with and without rapid 

intercooler cooling approach in off street Diesel Engines at quite a lot of load stipulations. A prototype of turbo 
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intercooler cooling system was once designed with Fins. The operation of this project is thoroughly run well and 

smoothly towards measuring with inter cooler and without intercooler. The CO and HC is reduced when related 

with inter cooler. And NOx additionally decreases when linked with inter cooler. And the gas consumption also 

diminished when the inter cooler used to be related. The vigor additionally extended in faster without intercooler 

condition. 
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