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Abstract:--  The paper describes about the green engine, which is one of the most interesting discoveries of the new millennium. It 

has got some unique features when compared to other contemporary engines. This engine is one of the piston less with features like 

High expansion ratio, strong swirling, sequential variable compression ratio, direct intake etc. The efficiency of this engine is very 

high and also the exhaust emissions are near zero. The significance of the engine lies in the efficiency when the present world is 

facing some serious problems regarding energy crisis. Various researches on this engine is being carried out and yet to find the 

demerits of this engine. Generators have been produced by using green engine. Hence the GREEN ENGINE is the ENGINE OF 

FUTURE.     
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I. INTRODUCTION 

 

1. Global Issues    

 Everyday radios, newspapers, televisions and the 

internet warn us of energy exhaustion, atmospheric 

pollution and hostile climatic conditions. After few 

hundred years of industrial development, we are facing 

these global problems while at the same time we maintain 

a high standard of living. The most important  problem we 

are faced with is whether we should continue “developing” 

or “die”.      

 
II. TECHNICAL FEATURES 

 

 Compared to conventional piston engines, 

operated on four phases, the Green engine is an actual six 

phase internal combustion engine with much higher 

expansion ratio. Thus it has six independent or separate 

working processes: intake, compression, mixing, 

combustion, power and exhaust, resulting in the high air 

charge rate. Satisfactory air-fuel mixing, complete burning, 

high combustion efficiency and full expansion. The most 

important characteristic is the expansion ratio being much 

bigger than the compression ratio. Therefore, an engine 

having extremely high thermal efficiency, near-zero 

emissions, quietness, light and small, lower cost with 

capability of burning of various fuels has come into being.    

 

2.1 Direct Air Intake    

Direct air intake means that there is no air inlet pipe, 

throttle and inlet valves on the air intake system. Air filter 

is directly connected to the intake port of the engine, and 

together with the less heating effect of air intake process, 

benefited from lower temperature of independent intake 

chamber, a highest volumetric efficiency which makes 

engine produce a high torque of output on all speed range 

is achieved. The pump loss which consumes the part of 

engine power is eliminated. Also fuel measuring facilities 

are built-in, and parts are saved.    

 

2.2 Strong Swirling     

 As a tangential air duct in between combustion chamber 

and compression chamber, a very swirling which could lost 

until gas port is opened, can be formed while air is pumped 

into the combustion chamber. Consequently, the air-fuel 

mixing and the combustion process can have a satisfying 

working condition.    

 

2.3 Sequential Variable Compression Ratio    

This greatly revolutionary innovation can provide the most 

suitable compression ratio for the engine whatever 

operation mode it works on with burning variety of fuels. 

Therefore, an excellent combustion performance is 

attained.    
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2.4 Direct Fuel Injection    

Direct fuel injection can provide higher output and torque, 

while at the same time it also enhances the response for 

acceleration.    

 

2.5 Super Air-Fuel Mixing    

Since the independent air-fuel mixing phase is having 

enough time for mixing air and fuel under strong swirling 

and hot situation, the engine is capable to burn any liquid 

or gas fuels without modifications. An ideal air-fuel 

mixture could delete CO emission. Also centrifugal effect 

coming from both strong swirling and rotation of the 

burner makes the air-fuel mixture denser near the spark 

plug.    

 

2.6 Constant Volume Combustion    

The fuels can generate more energy while the combustion 

occurs on the constant volume. Also, the constant volume 

combustion technology can allow the engine to have a 

stable combustion when the lean burning is managed. 

Moreover, more water can be added in to make the much 

higher working pressure and drop down the combustion 

temperature, so power is added; heat losses and NOx 

emissions are decreased.    

 

2.7 Multi-Power Pulses    
The green engine operates on multi-power pulses with a 

small volume of working chamber contrasted to the 

conventional engine dose on the single power pulse with a 

large working chamber. Obviously, a small volume of 

chamber only needs little space, resulting in compact 

structure and limited size.    

 

2.8 High Expansion Ratio    

High expansion ratio can make the burnt gases to release 

much more power. In other words, the waste gases while 

they run out of the engine are only bringing much less 

energy with them. Therefore, the engine has high 

efficiency    

 

III. CONSTRUCTION AND WORKING 

 

 As earlier mentioned, the Green engine is a six 

phase, internal combustion engine with much higher 

expansion ratio. The term “phase” is used instead of 

“stroke” because stroke is actually associated to the 

movement of the piston. The traveling of the piston from 

bottom dead centre to the top dead centre or vice versa is 

termed a stroke. But, in this engine pistons are absent and 

hence, the term “phase” is used. The six phases are: intake, 

compression, mixing, combustion, power and exhaust. 

Even though the engine is of symmetric shape, the vanes 

traverse an unsymmetrical or uneven boundary. This shape 

cannot be compromised as this a result of the path taken by 

the intake and exhaust air. This uneven boundary is 

covered by the vanes in a very unique fashion. 

       

 
 

3.1 Intake    

The air arrives to the engine through the direct air intake 

port in the absence of an air inlet pipe, throttle and inlet 

valves on the air intake system. A duct is provided on the 

sides of the vane and rotor. The duct is so shaped that 

when the air moves through, strong swirls generate when it 

gets compressed in the chamber. The air pushes the vane 

blades which in turn impart a proportionate rotation in the 

small rotor which houses the chambers. The inlet air duct 

ends with a very narrow opening to the chamber.    

 

3.2 Compression    

The rushing air from the duct is pushed by the blades into 

the small chambers in the rotor. The volume of these 

chambers is comparatively very small. Naturally, the 

compression obtained by such a procedure is very 

satisfactory. As earlier mentioned, the compressed air is in 

a swirling state, ready to be mixed with the fuel which will 

be injected into the chamber when it will be place before 

the injector by the already rotating rotor.    

 

3.3 Mixing    

As soon as the chamber comes in front of the fuel injector, 

the injector sprays fuel into the compressed air. Because of 

the shape of the chamber, the fuel mixes well with the 

compressed air. The importance of ideal mixing leads to 

deletion of CO emission. And also because of the strong 

swirling, a centrifugal effect is exerted in the air-fuel 

mixture. Moreover, the rotation of the burner, makes this 

centrifugal effect all the more effective. Mixing phase has 
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enough time to produce an ideal air-fuel mixture as the 

spark plug is positioned towards the other end of the rotor 

or burner.    

 

3.4 Combustion    

As the chamber rotates towards the “end” of its path, it is 

positioned before the spark plug. A spark flies from the 

plug into the air-fuel mixture. Because of the mixing 

phase, the air-fuel mixture is denser near the spark plug, 

thereby, enabling lean-burning of the charge and also a 

uniform flame front. As soon as the whole charge is 

ignited, the burner rotates to position itself in front of the 

narrow exit.    

 

3.5 Power    

The expanded gas rushes out of the chamber through the 

narrow opening, thereby pushing the name in the process. 

The sudden increase in volume ensures that more power is 

released. Or in other words, the thermal energy is fully 

utilized.    

 

3.6 Exhaust    

As the thermal energy is fully utilized, the exhaust gases 

bring along comparatively less heat energy. This mainly 

helps in the thermal efficiency of the engine. It raises the 

engine’s thermal efficiency and also because of the 

complete burning of the charge, poisonous gases like CO 

are absent in the exhaust emissions.  

 

IV. ADVANTAGES 

 

 As obvious from the technical features which 

include effective innovations, the advantages of the Green 

engine over the contemporary piston engines are many.    

 

4.1 Small Size and Light Weight    

As Green engine is very compact with multipower pulses, 

the size and weight could be 1/5 to 1/10 of the 

conventional piston engines on same output. Its power to 

weight ratio could be more than 2 HP per pound without 

supercharge or turbo charge.     

 

4.2 Limited Parts    

There are only some dozens of parts easy to be 

manufactured in the engine structure.    

 

4.3 High Efficiency    

Because many great innovations are being employed in the 

engine design such as: direct air intake, sequential variable 

compression ratio, super mixing process, constant volume 

combustion, controllable combustion time, high working 

temperature of the burner, high expansion ratio and self 

adapting sealing system etc., the thermal efficiency of the 

engine could be potentially as high as 65 %, even more if 

water add-in technology is to be considered.    

 

4.4 Multi-fuels    

Due to six phases of working principle, super air fuel 

mixing process and constant volume combustion with 

controllable time, the Green engine becomes the only real 

multi-fuel engine on our planet; any liquid or gas fuels can 

be burnt well. Also it would be ideal to coal powder if 

special antiwearing material is employed.    

 

4.5 Smooth Operation    

Due to inherence of good dynamic and static balance the 

performance of the Green engine is as smooth as an 

electric motor.    

 

4.6 Quietness and Low Exhaust Temperature    

Burst out under small amount of mixtures, free of 

vibrations, and high expansion ratio make the Green 

engine much quieter. It is really environment-friendly. 

Green engine vehicles could transport troops on the 

battlefield of the future, and could serve as a vital source of 

auxiliary power in combat. This is because these engines 

are quiet, flexible and operate at low temperature, making 

them ideal for use in “stealth” vehicle.    

 

4.7 Low Cost    

Limited parts, small in size, light in weight and depending 

upon current mature materials and manufacturing 

technologies, mean that it would be done at much lower 

cost on manufacture, transportation, installing to other 

devices, and maintenance   

 

V. CONCLUSION 

 

 The Green engine’s prototypes have been recently 

developed, and also because of the unique design, 

limitations have not been determined to any extent. But 

even in the face of limitations if any, the Green engine is 

sure to serve the purpose to a large extent.    

 

REFERENCES 

 

[1] Sibley, Brian (1995). The Thomas the Tank  

Engine Man. London: Heinemann. ISBN 0-43496909-5.  

 

[2] ^ "The Real Stories Database – book 23, story 2". (Real 

life events that inspired the Rev W Awdry). The Real 



 

 

   

ISSN (Online) 2456-1290 

 International Journal of Engineering Research in Mechanical and Civil Engineering  

(IJERMCE) 

 Vol 1, Issue 7, November 2016 
 

 

 All Rights Reserved © 2016 IJERMCE                        87                   

 

 

Lives of Thomas the Tank Engine. Retrieved 22 October 

2010.  

 

[3] Green Engine Low RPM High Torque Pressure Driven 

Turbine for Top Efficiency Power Modulation. Peers 

reviewed paper - Published in The Proceeding of Turbo 

Expo 2007 of the IGTI.  

 

 

  

 

 

 

 


