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Abstract— The most difficult challenges in engine 

technology to increase engine thermal efficiency. Therefore 

two more additional strokes are the fifth stroke, which called 

water injection stroke (second power stroke) while the last 

stroke is called exhaust stroke is include in engine. In this 

paper the six stroke engine is described. The rapid 

vaporization of the water during the fifth stroke is similar to 

the combustion of the gasoline. The combustion convert 

chemical energy into usable power, and likewise, the 

vaporization of water converts waste heat energy into sable 

power .The automotive industry may soon be revolutionized 

by a new six - stroke design which adds a second power 

stroke, resulting in much more efficiency with less amount of 

pollution Otto cycle engine have very low thermal efficiency 

due to high amount of energy is lost in exhaust and also 

cooling of the engine. It is estimated about 35% of fuel is lost 

in exhaust of engine and 30% in cooling of engine. Out of the 

remaining 35% of energy of the fuel about 50% of energy gets 

converted into the work. Two extra additional stroke have to 

be added for increase the thermal efficiency and from add of 

the two additional stroke engine. 
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I. INTRODUCTION 

The six-stroke engine is a type of internal combustion engine 

with an advance feature of more power generation some 

complexity intended to make it more efficient and utilize the 

fuel. These engines almost consist of similar components as 

that of the four stroke engine with addition of two more 

valves. The working concept is similar to the actual internal 

reciprocating combustion engine as a reciprocal movement 

which is converted into a rotating movement by means of a 

connecting rod and of a crankshaft.  The brief explanation of 

working of the four stroke engine is it consists of two cycles. 

In first stroke is suction as the piston moves down air-fuel is 

intake after the 180 degree rotation of the crank the piston 

moves up and compresses the fuel mixture this is the 

compression stroke. When the piston comes to close to the 

dead centre the fuel an ignition plug ignites the mixture by 

means of a spark which provokes a sudden rise of temperature 

and of pressure. This is known as the power stroke and as the 

fuel burn the piston permits the combustion gases to expand 

the piston moves down with high torque. The piston moves 

down fast and again comes up meanwhile the exhaust valve 

opens and all the burned gases are exhausted. The diesel 

engine uses a comparable principle where the difference 

resides in the way of introducing the fuel, which, in this case, 

is directly injected into the compressed, and therefore hot air, 

and flames up then spontaneously. [1] The six-stroke engine 

is a radical hybridization of two and four stroke engine that 

the top portion of two stroke engines and the bottom rather 

the middle section of a four stroke engine. In six-stroke cycle, 

two parallel functions occur in two chambers which result in 

eight event cycle: four events internal combustion cycle and 

four event external Combustion cycles. [2] 

The first cycle of four events is of external combustion. 

 Pure air intake in the cylinder. 

 Pure air compression in the heating chamber. 

 Keeping pure air pressure in closed chamber where a 

maximum heat exchange occurs with the combustion 

chambers walls, without direct action on the crankshaft. 

 Expansion of the super-heated air in the cylinder, work. 

During this four event's cycle, the pure air never comes 

in direct contact with the heating source. 

The second cycle of four events is of internal combustion. 

 Re-compressions of pure heated air in the combustion 

chamber. 

 Fuel injection and combustion in closed combustion 

chamber, without direct action on the crankshaft. 

 Combustion gases expanding in the cylinder, work. 

 Combustion gases exhaust. During these four events, the 

air comes in direct contact with the heating source. 

II. LITERATURE REVIE0077 

Following are the various approaches categorising the six 

stroke engine design: 

1) The First Approach 

2) The Second Approach 

A. The First Approach 

There are two additional strokes by the main piston as fifth 

and sixth stroke along with the conventional four strokes of 

Internal Combustion Engine. These engines have 2 power 

strokes: one by fuel, one by steam or air. 

 Griffin Six Stroke Engine 

 Bajulaz Six Stroke Engine 

 Crower Six Stroke Engine 

 Velozeta Six Stroke Engine 

 NIYKADO Six Stroke Engine 

B. The Second Approach  

It uses a second opposed piston which moves at half the 

cyclical rate of the main piston, thus giving six piston 

movements per cycle and theoretically replacing the valve 

mechanism of a conventional engine and also increasing the 

compression ratio 

 Beare head six stroke engine 

 Charge pump engine 

1) Griffin engine was the first Six Stroke engine developed 

in the world in 1883 The key principle of the "Griffin 

Simplex" was a heated exhaust-jacketed external 

vaporiser, into which the fuel was sprayed. The 

temperature was held around 550 °F (288 °C), sufficient 

to physically vaporiser the oil but not to break it down 

chemically. This fractional distillation supported the use 

of heavy oil fuels, the unusable tars and asphalts 

separating out in the vaporiser. 
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2) Bajulaz Six Stroke Engine was invented in 1989 by the 

Bajulaz S Company based in Geneva, Switzerland The 

first prototype of this type was patented in 1985 followed 

by the patent of an improved version in 1989. The 

Bajulaz six stroke engine is similar to a regular 

combustion engine in design. There are however 

modifications to the cylinder head, with two 

supplementary fixed capacity chambers: a combustion 

chamber and an air preheating chamber above each 

cylinder. The combustion chamber receives a charge of 

heated air from the cylinder; the injection of fuel begins 

an isochoric burn which increases the thermal efficiency 

compared to a burn in the cylinder. The high pressure 

achieved is then released into the cylinder to work the 

power or expansion stroke. Meanwhile a second chamber 

which blankets the combustion chamber, has its air 

content heated to a high degree by heat passing through 

the cylinder wall. This heated and pressurized air is then 

used to power an additional stroke of the piston. 

3) Crower Six Stroke this engine invented by Bruce crower 

of California in USA in the year 2004 Bruce Crower is 

actually a race car mechanic with his own workshop In a 

six-stroke engine developed in the U.S. by Bruce Crower 

in 2004, fresh water is injected into the cylinder after the 

exhaust stroke, and is quickly turned to superheated 

steam by absorbing the cylinder heat, which causes the 

water to expand to 1600 times its volume and forces the 

piston down for an additional stroke. The phase change 

from liquid to steam removes the excess heat of the 

engine. 

4) NIYKADO Six Stroke The engine was developed, 

designed and patented by Chanayail Cleetus Anil from 

Kochi, India in 2012. This is the only engine that is 

categorised as a fully working prototype. The first 

prototype was developed in 2004 which used only 2 

valves. The second prototype developed in 2007 which 

was an improved 

5) Velozeta Six Stroke in a Velozeta engine, during the 

exhaust stroke, fresh air is injected into the cylinder 

which expands by heat and therefore forces the piston 

down for an additional stroke. The valve overlaps have 

been removed and the two additional strokes using air 

injection provide for better gas scavenging. 

III. WORKING 

 The six strokes of the six stroke cycles are as follows: 

1) Intake stroke 

2) Compression stroke 

3) Ignition stroke 

4) Recompression stroke 

5) Steam expansion stroke 

6) Exhaust stroke 

In a general six stroke engine, the first 4 strokes are similar to 

those in 4-stroke Otto cycle engine. In the first stroke i.e. the 

Intake stroke, air-fuel mixture, by the carburettor is supplied 

in the intake valve, whereas the exhaust valve is closed and 

the piston is said to move from TDC (Top Dead Center) to 

BDC (Bottom Dead Center). The second stroke is of 

Compression, wherein the intake as well as the exhaust valves 

is closed, consists of compression of the air fuel mixture and 

the piston moves from BDC to TDC. In the third stroke, 

Ignition takes place as a spark plug is used to ignite the 

compressed mixture and thereby begins the second revolution 

wherein the piston again moves from TDC to BDC. In the 

fourth stroke, these burnt gases are led out from the cylinder 

through exhaust valve and reed valve which then completes 

the second revolution and the fourth stroke as the piston 

moves from BDC to TDC. 

The differentiating points are the latest two strokes 

i.e. the 5th and the 6th stroke. The fifth stroke initiates the 

power stroke, wherein instead of air- fuel mixture only air is 

sucked into the cylinder from the air filter through the 

secondary air induction line and the piston moves from TDC 

to BDC. In the sixth stroke, the exhaust air from the cylinder 

is led to the atmosphere by the exhaust valve. In some cases, 

the sixth stroke is also known as Scavenging Stroke. 

IV. ENGINE PARTS MODIFIED 

1) Rings 

2) Inlet Manifold 

3) Cylinder Head 

4) Cam shaft 

5) Cam Lob No.1 

6) Inlet valve 

7) Sprocket 42T 

8) Rocker Arm 

1 Inlet Rocker arm 

2 Exhaust Rocker arm 

9) Head Cover 

10) Cam Lob no.3 

11) Exhaust valve 

12) Cam Lob No.2 

13) Exhaust Manifold 

14) Spark plug 

15) Cylinder 

16) Piston 

17) Connecting rod 

18) Timing Chain 

19) Sprocket 14T 

20) Crank 

21) Secondary air induction unit 

22) Reed valve (One way valve) 

23) Reed valve (One way valve in Exhaust manifold) 

24) Air filter 

25) 42T sprocket holder 

26) Bearing 

A. First Stroke 

During the first stroke the inlet valve opens and air-fuel 

mixture from carburettor is sucked into the cylinder through 

the inlet valve and piston moves from TDC to BDC 



Six Stroke Engine 

 (IJSRD/Vol. 5/Issue 11/2018/156) 

 

 All rights reserved by www.ijsrd.com 634 

 
                             Fig. 1: Suction Stroke 

B. Second Stroke 

During the second stroke, piston moves from BDC to TDC, 

both the inlet valve and exhaust valve are closed and the air-

fuel mixture is compressed. The compression ratio of the 

modified engine is same as that of the original four stroke 

Honda engine. 

 
Fig. 2: Compression Stroke 

C. Third 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. 

 
                       Fig. 3: Power Strok 

D. Fourth Stroke 

During the fourth stroke, the exhaust valve and the reed valve 

opens to remove the burned gases from the engine cylinder. 

Piston moves from BDC to TDC. 

 
Fig. 4: Exhaust Stroke 

E. Fifth Stroke 

During the fifth stroke, the exhaust valve remains open and 

the reed valve closes. Fresh air from the air filter enters the 

cylinder through the secondary air induction line provided at 

the exhaust manifold. The reed valve opens. 

Fifth stroke: second power stroke 

 
Fig. 5: Second Power Strok 

F. Sixth Stroke 

During the sixth stroke, the exhaust valve (11) remains open. 

The air sucked into the cylinder during the fifth stroke is 

removed to the atmosphere through the exhaust manifold 

(13). The reed valve (23) opens and the reed valve (22) closes. 

 
Fig. 6: Exhaust Stroke 

V. CONCLUSION 

The six stroke engine modification promises dramatic 

reduction of pollution and fuel consumption of an internal 

combustion engine. The fuel efficiency of the engine can be 
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increased and also the valve timing can be effectively 

arranged to extract more work per cycle. Better scavenging is 

possible as air intake occurs during the fifth stroke and the 

exhaust during the sixth stroke. Due to more air intake, the 

cooling system is improved. It enables lower engine 

temperature and therefore increases in the overall efficiency. 
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