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Abstract 

The exhaust gas from an internal combustion engine is at high pressure so to utilize that energy to run the small compressor based 

on turbo charger principle and to use the low pressure air for oxidation process of catalyst. The Turbine and compressor are 

connected with a common shaft. Even at low rpm the turbine runs and provides the Oxygen for oxidation process. This system 

does not take any extra energy from the engine. In this paper Engine performance and NO emissions are studied.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Exhaust is generated by combustion and chemical process from engines, and then dumped into the environment even though it 

could still be reused for some useful and economic purpose. 

Large quantity of hot flue gases at high pressure is generated from IC engines. If this waste exhaust at high pressure can be 

utilized for generating energy or for pollution control by running compressor, a considerable amount of Energy for air injection 

process, that takes power from engine itself  could be saved and hence fuel consumption is automatically decreased. The energy 

lost in waste gases pressure cannot be fully recovered. Much of the pressure could be lost in exhaust pipes. 

Depending on the temperature level of exhaust stream and the proposed application, different heat exchange devices, heat pipes 

and combustion equipment can be employed to facilitate the use of the recovered heat. In all turbocharger applications, boost 

pressure is limited to keep the entire engine system, including the turbo, inside its thermal and mechanical design operating range. 

Kinetic energy of the exhaust gas is captured using the turbine. The turbine housings direct the gas flow through the turbine as 

it shape can dictate some performance characteristics of the overall turbocharger. Often the same basic turbocharger assembly will 

be available from the manufacturer with multiple housing choices for the turbine and sometimes the compressor cover as well. 

This allows the balance between performance, response, and efficiency to be tailored to the application. 

The turbine and impeller wheel sizes also dictate the amount of air or exhaust that can be flowed through the system, and the 

relative efficiency at which they operate. In general, the larger the turbine wheel and compressor wheel the larger the flow capacity. 

Measurements and shapes can vary, as well as curvature and number of blades on the wheels. 

II. AIR INJECTION SYSTEM 

The mechanism by which exhaust emissions are controlled depends on the method of injection and the point at which air enters 

the exhaust system, and has varied during the course of the development of the technology. 

The first systems injected air very close to the engine, either in the cylinder head's exhaust ports or in the exhaust manifold. 

These systems provided oxygen to oxidize (burn) unburned and partially burned fuel in the exhaust before its ejection from the 

tailpipe. There was significant unburned and partially burned fuel in the exhaust of 1960s and early 1970s vehicles, and so 

secondary air injection significantly reduced tailpipe emissions. However, the extra heat of recombustion, particularly with an 

excessively rich exhaust caused by misfiring or a maladjusted carburetor, tended to damage exhaust valves and could even be seen 

to cause the exhaust manifold to incandesce. 

As emission control strategies grew more sophisticated and effective, the amount of unburned and partially burned fuel in the 

exhaust stream shrank, and particularly when the catalytic converter was introduced, the function of secondary air injection shifted. 

Rather than being a primary emission control device, the secondary air injection system was adapted to support the efficient 

function of the catalytic converter. The original air injection point became known as the upstream injection point. When the engine 

is cold, air injected at this point cleans up the extra-rich exhaust and raises the temperature of the exhaust so as to bring the catalytic 

converter to operating temperature quickly. Once the engine is warm, air is injected to the downstream location — the catalytic 

converter itself — to assist with catalysis of unburned hydrocarbons and carbon monoxide. 

http://en.wikipedia.org/wiki/Operating_temperature
http://en.wikipedia.org/wiki/Exhaust_manifold
http://en.wikipedia.org/wiki/Oxidize
http://en.wikipedia.org/wiki/Stoichiometry
http://en.wikipedia.org/wiki/Carburetor
http://en.wikipedia.org/wiki/Exhaust_manifold
http://en.wikipedia.org/wiki/Incandescence
http://en.wikipedia.org/wiki/Catalytic_converter
http://en.wikipedia.org/wiki/Operating_temperature
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III. METHODS OF IMPLEMENTATION 

 Pumped Air Injection: 

Pumped air injection systems use a vane pump turned by the engine via a belt or electric motor. The pump's air intake is 

centrifugally filtered by a rotating screen to exclude dirt particles large enough to damage the system. Air is delivered under 

pressure to the injection point(s). A check valve prevents exhaust forcing its way back through the air injection system, which 

would damage the pump and other components. 

Carbureted engines' exhaust raw fuel content tends to spike when the driver suddenly releases the throttle. To prevent the startling 

and potentially damaging effects of the explosive combustion of this raw fuel, a diverter valve is used. This valve senses the sharp 

increase in intake manifold vacuum resulting from the sudden closure of the throttle, and diverts the air pump's outlet to atmosphere. 

Usually this diverted air is routed to the engine air cleaner or to a separate silencer to muffle objectionable pump noise. 

 Aspirated Air Injection: 

Air injection can also be achieved by taking advantage of the negative pressure pulses in the exhaust system at engine idle. A 

sensitive reed valve assembly called the aspirator valve is placed in the air injection plumbing, which draws its air directly from 

the clean side of the air filter. During engine idle, brief but periodic negative pressure pulses in the exhaust system draw air through 

the aspirator valve and into the exhaust stream at the catalytic converter. This system, marketed as Pulse Air, was used by American 

Motors, Chrysler, and other manufacturers beginning in the 1970s. The aspirator provided advantages in cost, weight, packaging, 

and simplicity compared to the pump, but the aspirator functions only at idle and so admits significantly less air within a 

significantly narrower range of engine speeds compared to a pump. This system is still used on modern motorcycle engines, e.g. 

the Yamaha AIS (Air Injection System). 

IV. EXPERIMENT SET UP FOR THE PROCESS 

 
Fig. 1: Block diagram 

The system consists of the stratified compressor which runs with the exhaust gas pressure. So by using this, the power that is 

necessary to run the compressor by the engine power is saved. The high pressure exhaust gas is used to run the turbine which is 

coupled with the compressor section. The Turbine assembly consists of set of movable blades, so that required pressure is almost 

maintained to run the turbine. The movable blades is connected and moved by accelerator pedal. The blades are set in such a way 

that even at low rpm, also the turbine moves and at high rpm also the pressure is almost maintained constant. 
Table – 1 

Specification of test engine 

Sr No Parameter Specification 

1 General details 4stroke,water cooled compression ignition 

2 No. of cylinders 1 

3 Bore 75mm 

4 Power 39.9 KW 

5 Compression ratio 16.8:1 

6 Swept volume 1405 cc 

7 Charging Forced aspirated 

http://en.wikipedia.org/wiki/Vane_pump
http://en.wikipedia.org/wiki/Centrifugal
http://en.wikipedia.org/wiki/Check_valve
http://en.wikipedia.org/wiki/Carburetor
http://en.wikipedia.org/wiki/Throttle
http://en.wikipedia.org/wiki/Reed_valve
http://en.wikipedia.org/wiki/Air_filter
http://en.wikipedia.org/wiki/American_Motors
http://en.wikipedia.org/wiki/American_Motors
http://en.wikipedia.org/wiki/Chrysler
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8 Injection pressure(bar) 185 bar 

V. CONCLUSION 

It has been observed by this experimental set up that the harmful emission from diesel engine can be controlled much effectively 

by secondary air injection and EGR system. The reduction of HC is about 15% and Co is reduced up to 20% under varying load 

conditions. 

 
Fig. 2: Brake Power(KW) 

 

 
Fig. 3:  

 

 
Fig. 4: 
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It has been concluded that by this process the harmful by products reduced more effectively. By running the compressor with 

the exhaust pressure the engine power is saved and more over the oxygen required for oxidation process is always supplied by 

compressor. 
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