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Abstract— Six Stroke engine, the name itself indicates a 

cycle of six strokes out of which two are useful power 

strokes. According to its mechanical design, the six-stroke 

engine with external and internal combustion and double 

flow is similar to the actual internal reciprocating 

combustion engine. However, it differentiates itself entirely, 

due to its thermodynamic cycle and a modified cylinder 

head with two supplementary chambers. A Six Stroke 

Engine is that in which the power is obtained twice in a 

cycle of six strokes. This engine generates more power with 

higher fuel efficiency than the existing engines. As a result a 

new engine concept is formed, which is a six stroke engine. 
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I. INTRODUCTION 

The six-stroke engine is a type of internal combustion 

engine based on the four-stroke engine, with addition of 

extra two strokes intended to make it more efficient and 

helps to make less emission. Its development had been 

stared from 1890s. And three types engine has been 

developed yet. The 6 stroke internal combustion engine is 

advancement over the existing 4 stroke internal combustion 

engine which employs the same principle as that of the 4 

stroke internal combustion engine. The 5th stroke or the 

second power stroke uses the heat evolved in the exhaust 

stroke (directly or indirectly) as heat required for the sudden 

expansion of the secondary fuel (air or water) which pushes 

the piston downward for the 2nd power stroke thereby 

rotating the crankshaft for another half cycle. As heat 

evolved in the 4th stroke is not wasted, the requirement for a 

cooling system is eliminated. Here fuel is injected once in 

every 3 complete cycles of the crankshaft which is any time 

better than a 4 stroke internal combustion engine where fuel 

is injected once in 2 complete cycles of the crankshaft. The 

six-stroke engine is a radial hybridization of two and four 

stroke engine that the top portion of two stroke engine and 

the bottom rather the middle section of a four stroke engine. 

In six-stroke cycle, two parallel function occur in two 

chambers which result in eight event cycle four events 

internal combustion cycle and four event external 

combustion cycles. 

II. NEED OF SIX-STROKE ENGINE 

In internal combustion engines, a significant 

amount of the fuel energy exits the engine in the form of 

thermal in the exhaust. An internal combustion engine 

generally utilizes a conventional four stroke process. So here 

in addition to this four stroke process, we adds process 

having two additional strokes. Due to this we are able to use 

wasted residual heat remaining in the combustion chamber 

to get additional work per unit input of fuel used. There is 

need of design highly efficient engine with less fuel 

consumption and less emission of exhaust gasses to satisfy 

the emission norms. It has long been desirable to increase 

the efficiency of internal combustion engines in the field of 

thermal and fuel used, particularly engines utilized in 

automobiles and the like. In order to increase the efficiency, 

it is necessary to reduce frictional loss, cooling loss, 

mechanical loss within the engine and to improve the 

efficiency of combustion of the fuel itself. This need of 

increasing efficiency can be achieved by using six stroke 

engine.[3] 

III. WORKING PRINCIPLE 

The basic working principle of six stroke engine is 

same as conventional four stroke engine up to exhaust 

stroke. Then it adds two extra strokes for getting extra 

power stroke by injecting water with partially compressed 

exhaust gases. For the purpose of recompression “double-

lobe exhaust cams” to delay even eliminate the opening of 

exhaust valve after the first power stroke. It enable the 

control of opening and closing time of exhaust valve to 

inject water spray and recompress with partial exhaust to get 

extra power stroke. The above mentioned process is 

performed by a system whereby the cam shaft of the internal 

combustion engine is provided with an additional lobe on 

each cam and is rotated at a rate of one-third that of the 

crankshaft so that one complete cycle of the first process 

and second process is performed every three revolutions of 

the crankshaft.[3] 

 
Fig. 1: schematic diagram of six stroke engine [4] 

[ V. K. Tyagi et al, 2015] 

A. First Stroke (Suction Stroke)                 

During the first stroke the Inlet valves opens and air- fuel 

mixture from carburetor is sucked into the cylinder through 

the inlet valve and piston moves from TDC to BDC which 

results in the formation of a pressure difference due to 

which pure air enters the cylinder. 

B. Second Stroke (Compression Stroke) 

During the second stroke, the inlet valve closes and the 

heating chamber valve. Opens and piston moves upward due 
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to cranking forcing air into heating chamber. The air at this 

stage is converted to high pressure. 

C. Third Stroke (First Power StrokE) 

During the third stroke, power is obtained from the engine 

by igniting the compressed air- fuel mixture using a spark 

plug. Both valves remain closed. Piston moves from TDC to 

BDC. Now we can simply says the combustion chamber 

valve opens and gases of combustion enter the cylinder. 

D. Fourth Stroke (Exhaust StroKE) 

During the fourth stroke, the exhaust valve opens to remove 

the burned gases and the exhaust gases are removed via this 

valve. From the engine cylinder Piston moves from BDC to 

TDC. 

E. Fifth Stroke (Second Power Stroke) 

During the fifth stroke, the exhaust valves remains close and 

the water Inlet valves open. Fresh water from the water 

Inlet valves enters the cylinders through the secondary water 

Induction system. Piston moves from TDC to BDC. 

F. Sixth Stroke (Second Exhaust StrokE) 

During the sixth stroke, the water exhaust valves remain 

open. The water sucked into the cylinder during the fifth 

stroke is removed to the atmosphere through the water 

exhaust valve. Piston moves from BDC to TDC and six 

strokes are completed. 

 
Table 1: valve timing stroke[2] [P. K. Sen et al, 2015] 

IV. ANALYSIS OF SIX STROKE ENGINE IN EIGHT EVENTS 

In six stroke cycle, two parallel functions occur in two 

chambers which result in eight event cycle: four event 

internal combustion cycle and four event internal 

combustion cycles . In the internal combustion there is 

direct contact between air and the working fluid, whereas 

there is no direct contact between air and the working fluid 

in the external combustion process. Those events that affect 

the motion of the crankshaft are called dynamic events and 

those, which do not effect are called static events.[1] 

A. Event 1: Pure air intake in the cylinder. 

1) Intake valve 

2) Heating chamber valve 

3) Combustion chamber valve 

4) Exhaust valve 

5) Cylinder 

6) Combustion chamber 

7) Air heating chamber 

8) Wall of combustion chamber 

9) Fuel injector 

10) Heater plug 

B. Event 2: Pure air compression in the heating chamber. 

C. Event 3: Keeping pure air pressure in closed chamber 

where a maximum heat exchange occurs with the 

combustion chambers walls, without direct action on the 

crankshaft (static event). 

D. Event 4: Expansion of the Super heat air in the cylinder 

work (dynamic Event). 

E. Event 5:Re-compressions of pure heated air in the 

combustion chamber (dynamic event). 

F. Event 6: fuel injection and combustion in closed 

combustion chamber, without direct action on the 

crankshaft (static event). 

G. Event 7: Combustion gases expanding in the cylinder, 

work (dynamic event). 

H. Event 8: Combustion gases exhaust (dynamic event) 

V. ADVANTAGES (BENEFIT) 

The following Advantage of six stroke engine are as 

follows- 

1) 40% more efficiency(less fuel consumption) regular 

engine 30 

2) Reduction of exhaust emissions due to less fuel being 

consumed. Up to 50 % less emission. 

3) No need of extra cooling system- Free of a radiator 

and its associated air ducting, fan, plumbing, coolant. 

4) No need of catalytic converter(“cling on 

hydrocarbons”) 

5) Compression ratio 13-to-1 can be achieved. 

6) Longer service intervals possible due to lower operating 

temperatures. 

7) we will get better scavenging in fifth stroke 

VI. DISADVANTAGES (LIMITATION) 

        The following Disadvantage of six stroke engine are as 

follows- 

1) High Initial Cost Due To Change In Gear Structure. 

2) High Manufacturing Cost In Six Stroke Engine. 

3) Increase In Engine Weight And Complexity.  

VII. CONCLUSION 

From the above data the concept and working of the six-

stroke engine can be understood. The six stroke engine 

modification promises dramatic reduction of pollution and 

fuel consumption of an internal combustion engine. Its 

adoption by the automobile industry would have a 

tremendous impact on the environment and world economy, 

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. Reducing fuel consumption and 

pollution without any effect on performance will reassessed 

the concept of automobile. Only improvements of the 

current technology can help it progress within reasonable 

time and financial limits. The six-stroke engine fits perfectly 

into this view. Its adoption by the automobile industry 

would have a good impact on the environment and world 

economy. 
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