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Abstract-  Modern four stroke engines are used on large scale because the power to weight ratio and reliableness of four 
stroke engines are greater. The disadvantages of the four stroke engine are that there is excess amount of heat energy 
produced. This heat energy has been wasted through the walls of the container of the engine and ejected as the additional 

energy during the exhaust stroke of the cycle. To increase the efficiency of the 4 stroke engine there is need to develop a six 
stroke internal combustion engine which uses the heat energy for additional power stroke. So to raise the brake thermal 
efficiency of the engine, few of the fundamental changes have been performed in four stroke internal combustion engine. 
The changes are also made to reduce the pollution and for better scavenging. 
 

Key Words – Heat Energy, Scavenging, Brake Thermal Efficiency, Pollution 

 

I. INTRODUCTION 

 

With the passage of time, it is understood that the 
fossil oil and residual oil would not be sufficient and 

they would be expensive. Different experiments are 

performed for the betterment of fuel efficiency of 

engines. As the demand and availability of diesel and 

petrol is not balanced and there is a need to balance 

that is happened due to increase in number of 

vehicles. If the same scenario continues then petrol 

and diesel would be prove more expensive and 

restricted. Now a days much of the importance has 

been given to the secondary fuels with enhanced 

usage and the consumption of the remaining fuels. 

 
In the cylinder of the piston the additional energy 

from the four stroke engine has been used as the 

second power ad exhaust stroke in the initial method. 

For the second power stroke, air can be used as the 

working fluid. Similarly the engine is cooled by 

second power stroke second power stroke cools the 

engine and removes the need for a cooling system 

and increase 40% brake thermal efficiency over the 

Otto or diesel cycle. For each insertion of the fuel the 

piston goes to the top and bottom six times in the six 

stroke engine. There are 2 power strokes in these six 
stroke engines: One by fuel that is first power stroke 

and second is by fuel that is the working fluid. In 

second method there is another conflicted piston that 

drives off at half the cylinder rate of the main piston 

that brings about six motions of piston per cycle. The 

second piston exchanges the valve mechanism of the 

schematic engine and the compression ratio is 

increased. 

 

 

II. LITERATURE REVIEW 

 

In the six stroke engines high octane fuels are 
preferred to increase the efficiencies of the engines. 

Due to high efficiency, less fuel is consumed and low 

atmospheric emissions are produced by the engines. 

In six stroke engines methanol is a preferred fuel 

because high engine efficiency is obtained by these 

fuels. In six stroke engine, the power to weight ratio 

and power to volume ratio is increased. [1] 

The investigation and research for an engine having 

same or greater power and higher fuel efficiency has 

led to the concept of a six stroke engine. Almost all of 

the internal combustion engines have one feature in 

common, combustion occurs after compression, 
which is resulted in the expansion of gas that acts 

directly on the piston and is limited to 180 degrees of 

the crankshaft angle. On the worldwide sector, the 

automotive industry has adopted the discipline. There 

will be a great effect on the worldwide sector. This 

technology has been resulted in minimizing the fuel 

depletion up to 40% and the pollution is also reduced 

up to 60% to 90%. This pollution is dependent on the 

kind of fuel used. [2] 

 

In the internal combustion engine, two totally diverse 
formulation has been briefly explained by the theory 

of six stroke engine that were formulated in 1990 so 

that the efficiency of the engine might become better 

and the radiations are also minimized. This engine 

results in the dramatic reduction of pollution as well 

as fuel consumption. In order to get the more work 

per cycle, the fuel efficiency of the engine can be 

raised and also the valve timing can be efficaciously 

ordered. [3] 
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Four strokes engines have high power to weight ratio 

and are reliable. In four strokes engines excess 
amount of heat energy is released from the cylinder 

walls and this heat energy is eliminated as additional 

energy during the exhaust stroke of the cycle. In six 

stroke engine there is less fuel is consumed and less 

polluted. [4] 

 

One of the major and necessary concerns in engines 

is to raise the brake thermal efficiency of an engine. 

Four stroke diesel engines and those 

working on the Otto cycle has very less brake thermal 

efficiency because large amount of energy gets 

missed in the exhaust stroke due to which engine is 
cooled. Better scavenging becomes possible due to 

the air intake occurring in the 5th stroke and exhaust 

stroke in the 6th stroke. [5] 

 

Six stroke engines are developed because there is a 

need to raise the efficiency of the engine by reducing 

the fuel consumption and contamination of the engine 

without any influence on the performance of the 

engine. In six stroke engine, two additional strokes 

are fifth stroke also called water injection stroke and 

sixth stroke is called exhaust stroke. As power of 
sixth stroke engine is more than that of four strokes 

so it is more efficient and it reduces pollution. In six 

stroke engine, 60%-90% pollution and 40% fuel 

consumption of engine is reduced. In six stroke 

engine compression ratio is increased by valve 

mechanism. [6] 

 

There must be two power strokes in the six stroke 

engine. The scope of development is huge in six 

stroke engine. Six stroke engines have huge influence 

on the economy of the world. According to the 

mechanical design of six stroke engine, combustion 
does not occur in the cylinder. The combination of 

two stroke and four stroke engine is named as six 

stroke engine. The six stroke engine helps in the 

betterment of the world economy and support the 

advancement of automobile industry. [7] 

 

Six stroke engine produces more power and it has 

high efficiency than four stroke engines. Six stroke 

engines are used in heavy load carrying vehicles 

where focus is on load carrying capacity than fuel 

economy. The two additional strokes in these engines 
raised the work which has been removed per unit 

input of energy which causes an energy efficiency of 

up to 30% higher than that of four stroke engine. [8] 

 

III. TYPES OF SIX STROKE ENGINE 

 

A. Single piston designs 

In single piston designs, single piston per cylinder is 

used which is similar to two stroke or four stroke 

engine. A minor non-fulminating coolant is added in 

to the assembly and the heat which is remained from 

the combustion process causing the assembly to 

spread out for a second power stroke carried out by 

another exhaust stroke. 
 

A.1 Griffin six-stroke engine 

The important law of working of Griffin six stroke 

engine was heated exhaust-jacketed outward 

vaporizer. The fuel was dispersed in the heated 

exhaust-jacketed outward vaporizer. The temperature 

of the vaporizer was kept around 550 °F. This 

temperature is quite enough to evaporate the oil but at 

this temperature the oil was not split up chemically. 

The use of dense oil fuels is held by the fractional 

distillation. The useless tars and minerals throwing 

out in the vaporizer. 
 

A.2 Bajulaz six-stroke engine 

The design of Bajulaz six stroke engine is same as 

systematic combustion engine. There are, still, 

alternations to the cylinder head, with two secondary 

attached volume assemblies: 

Above every container there is a combustion 

assembly and an air preheating assembly. The 

combustion assembly gets an assess of warm air by 

the container; the thermal efficiency is increased by 

the constant volume (isochoric) ignition of the fuel as 
compared to the ignition in the container. 

 

A.3 Velozeta six-stroke engine 

Warm air is vaccinated into the container during the 

exhaust stroke in the Velozeta engine. This warm air 

spreads by the heat and due to this piston takes an 

extra stroke. The intersection of the valves have been 

cut off and for better gas scavenging, two extra 

strokes are supplied by using the vaccination. 

 

A.4 NIYKADO Six Stroke Engine 

This engine is classified as a fully working model. In 
2004, the first model was formulated. This model had 

used only two valves. In 2007, another model was 

formulated. This model had cleared the design by 

using four valves. 

 

A.5 Crower six-stroke engine 

Bruce Crower developed a six stroke engine in the 

United States. After the exhaust stroke, water is 

vaccinated into the container and the water is 

immediately converted in to vapors. The vapors 

disperse and due to this dispersion, an extra power 
stroke is taken by the piston. So, useless heat is seized 

which is needs an air or water cooling system to eject 

in most of the engines. 

 

B. Opposed piston designs 

The two pistons per container are used by this type of 

design which are working at different rates with 

explosion occurring between the pistons. 

 

B.1 Beare Head 

Malcolm Beare, the discoverer of the Beare Head 

coined the term six stroke engine. The profession 
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unite a four stroke engine bottom part with a conflict 

piston in the container head working at fifty percent 
of the alternating rate at the lower position of the 

piston. Practically, the valve mechanism is substituted 

by the second piston of a schematic engine. 

 

B.2 M4+2 

The M4+2 engines are quite similar to the Beare 

Head engines, uniting two opposite pistons in the 

identical container. One piston works at fifty percent 

alternating rate of the other piston, so the important 

role of the other piston in a Beare Head engine is to 

substitute the valve mechanism of a schematic four 

stroke engine, the M4+2 assumes the law one more 
step. 

 

B.3 Piston charger engine 

The Piston charger engine has the design which is 

similar to the Beare head, a "piston charger" 

alternates a valve design. The work of charging the 

important container is conducted by the piston 

charger and at the same time the internal and external 

opening is controlled by the piston 

charger that results in no utilization of air and fuel in 

the exhaust stroke. The ignition process is held as in 
two stroke engine in the main container, and coating 

similar the four-stroke engine. 

Fuel vaccination could be occur in the piston charger, 

in the fuel delivery passage or in the ignition 

assembly. 

 

IV. WORKING OF SIX STROKE ENGINE:- 

 

Different working strokes of a six stroke engine are: 

1st stroke (suction stroke) 

The air-fuel mixture or solution has been drawn from 

the carburetor in to the container by the inlet valve 
and motion of the piston is from top dead center 

position to the bottom dead center position during the 

first stroke. 

2nd stroke (compression stroke) 

During the second stroke both inlet and outlet valves 

are closed and piston moves from BDC to TDC 

during which the mixture of air and fuel remains 

tight. The compression ratio remains same as in 4 

stroke engine. 

3rd stroke (1st power stroke) 

In power stroke, because of the combustion of the 
tight air-fuel mixture power is obtained using a spark 

plug. Both valves remains closed as motion of the 

piston is from top dead center to the bottom dead 

center. 

4th stroke (exhaust stroke) 

In this stroke exhaust valve remains open as burnt 

gases are eliminated through the container. In 4th 

stroke the motion of the piston is from bottom dead 

center to the top dead center. 

5th stroke (2nd power stroke) 

In that stroke exhaust valve remains closed while 

working fluid valve that is either steam or water is 

opened. So fresh working fluid from the inlet valve 

enters the cylinder through the secondary air 
simulation system. In the 5th stroke the motion of the 

piston is from top dead center to bottom dead center. 

6th stroke (2nd exhaust stroke) 

In that stroke air exhaust valve is opened so that air 

induced during the fifth stroke is expelled to the 

atmosphere through the exhaust valve. Piston moves 

from BDC to TDC and six stroke cycle is completed. 

 

V. CONCEPT OF SIX STROKE ENGINE 

 

Six stroke internal combustion engine is advancement 

over four stroke internal combustion engine which 
works also on the same principle. In six stroke the 

heat exhausted in the exhaust stroke is used as the 

second power stroke input which moves the piston 

downward so by spinning the crankshaft for another 

half cycle. In 4th stroke engine the demand for a 

cooling system is excluded as the heat evolved in the 

4th stroke engine is not lost. 

 

In six stroke engine, the fuel injection or fuel 

vaccination occur only once in after 3 full cycles of 

the crank shaft and it is best at any rate as compared 
to four stroke engine where fuel injection or fuel 

vaccination occur in after 2 full cycles of the 

crankshaft. It should be known that six stroke engine 

has higher brake thermal efficiency as compared to 

the four stroke engine. Working fluid used in six 

stroke engine are either air or steam. 

 

VI. BASIC PARTS MODIFICATION 

 

1. Crankshaft to camshaft ratio Modification: 

In four stroke internal combustion engine crankshaft 

rotates 720 degree while the camshaft rotates 360 
degree in six stroke engine to complete one cycle so 

crankshaft must rotate 1080 degree to rotate the 

camshaft 360 degree and complete cycle. Hence 

crankshaft to camshaft ratio is 3:1.  

 
Figure 01 Crankshaft modification 

 

2. Camshaft Modification: 

Since camshaft rotates 360 degree in six stroke 

engine so it can be divided as 60 degree. In six stroke 

engine exhaust cam has two lobes one to open the 
exhaust valve at 4th stroke (first exhaust stroke) and 

also at the six stroke to expel out the hot steam. 
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Figure 02 Camshaft modification 

 

3. Cam follower Modification: 
In four stroke engine the regular follower has a flat 

pattern of bottom shape which is suitable. While in 

six stroke engine due to reducing the valve opening 

from 9000 to 6000 the shape of the follower must be 

changed from flat to roller or spherical shape. 

 

4. Modification in Inlet and Exhaust Manifold: 

There is a pipe by which the needed amount of air is 

drawn from the region by the motion of the piston 

and mixed with the fuel for ignition in the four stroke 

engine. 

 
Figure 03 Inlet and Outlet exhuast modification 

 

The common internal piping of four stroke engine as 
shown in diagram the common inlet manifold of four-

stroke engine parted by fastening a plate between the 

common internal piping. 

There are two cylinders in six stroke engine. In the 

first cylinder, fuel is provided. The fuel is not 

provided in the second cylinder. The internal piping 

of the second cylinder is used to deliver the exhaust 

system of the first cylinder to the second cylinder. 

 

VII. RESULTS 

 

The results of analysis are given below in graphs.  
 

 
Figure 04. Comparison of PV diagram of 4- stroke and 6-stroke 

engine for Otto cycle. 

 
Figure 05. Comparison of PV diagram of 4- stroke and 6-stroke 

engine for Dual cycle. 

 

 
Figure 06. Torque angle diagram of 6-stroke engine. 

 

 
Figure 07. Volume angle diagram of 6-stroke engine. 

 

CONCLUSION 

 

There is no wonder solution for the replacement of 

the inner combustion engine. Solely enhancements of 

the present technology will facilitate it progress 

inside affordable time and money limits. The 

sixstroke engine fits absolutely into this read. Its 

adoption by the auto trade would have an amazing 

impact on the surroundings and world economy. The 

six stroke engine guarantees dramatic reduction of 
pollution and fuel consumption of an indoor 

combustion engine. Assuming up to 40% reduction in 

the fuel consumption and 60% to 90% in polluting 

emissions, depending on the type of fuel being used 

and the second piston replaces the valve mechanism 

of a conventional engine and also it increases the 

compression ratio. After modifications to four stroke 

engine the results differences are very effective i.e. 
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thermal brake efficiency, torque transmitted, 

pollution effects, fuel consuming capability etc. 
results can also be verified with the help of graphs. 
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