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ABSTRACT: 

Engineering has developed many engines but its most efficient inventions is the                              Z CRANK ENGINES. Z- Crank engines are one of the most powerful and efficient engines ever developed, the fact is that we are not known to its significance. Axial engines technology   (i.e. z crank) has developed to the inventions of swash plate engines and wobble plate engines. Due to more advantageous features compared to tandem IC engines, these engine can be more widely used for applications in many industries where a fuel efficient, vibration less & noise less and high power engines with compact size are required.
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DISADVANTAGES IN CONVENTIONAL ENGINES
· FRICTIONAL LOSS
· HIGH VIBRTION
· HEAT LOSS
· MORE WEIGHT
· MORE MOVING PARTS
· MORE NOISE
· DIFFICULT  TO BALANCING THE ENGINE 

 FEATURES OF Z-CRANK ENGINES 

· MORE POWER WHEN COMPARED WITH INLINE ENGINES 
· LESS NOISE
· COMPARTIVELY 50% LESS VIBRATION
· LESS FUEL CONSUMPTION
· LESS NUMBER OF MOVING PARTS
· BALANCING OF THE ENGINE IS VERY EASY
· SWASH PLATE ACT AS A FLY WHEEL
· WE DON’T NEED STUFFING BOX, SEPARATE LUBRICATION SYSTEM,CROSS HEAD.
· TORQUE  IS HIGH .
· THE WEIGHT OF THE ENGINE IS 40%  LESS WHEN COMPARED WITH INLINE ENGINE WITH SAME POWER.
WEIGHT LOSSES IN TANDEM ENGINES 

[image: image2.png]4%

2% 2%

B OTHER PARTS

B CYLINDERBLOCK

B CRANKSHAFT

m CYLINDERHEAD

m FLY WHEEL

PISTON CONROD
GROUP





INTRODUCTION
· A z-crank engine has multiple cylinders.
·  Cylinders are arranged parallel to the main shaft. 
· The piston thrust is usually converted to rotary motion by z-crank mechanism. 

SIGNIFICANCE OF Z CRANK ENGINES 
· Wobble plate arrangement
One problem with this configuration is that friction between wobble-spider and crankshaft tends to cause rotation of the spider which upsets its alignment with the pistons. 
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A SWASH PLATE ARRANGEMENT 
· A swash plate cam is usually a disc that rotates around a shaft.

·  The disc is set at an angle. 

· The follower moves up and down as the disc rotates.

· A swash plate is a device used to translate the motion of a rotating shaft into reciprocating motion, or to translate a reciprocating motion into a rotating one to replace the crankshaft in engine designs.
· The key advantage of the swashplate is that  it is a very compact, cylindrical engine. 
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HORSEPOWER AND TORQUE RATINGS 
· Naturally aspirated horsepower rating of 18000hp.
·  With a turbocharger it can reach 20000horsepower.
· Produces 20000 hp at 120rpm and 18000 hp at 100rpm.
·  It can produce 1187 kN-m of torque at 120rpm and 1250 kN-m of torque at 100rpm. 

UNIQUE FEATURES 
· All accessory systems operate similar to standard systems used on conventional engines.
·  Can be easily updated with the latest state-of-the-art technology.
·  The lowest possible emissions or higher power output can be achieved by using devices used in normal piston engines ,[ i.e. electronic ignition, state of the art emissions devices, or high tech fuel injection].
·  Reduced internal friction allow more work for the same measured quantity of fuel when compared to the conventional piston engine.  
· The engine is liquid cooled and can use multiple types of fuel. 

ADVANTAGES OF AXIAL IC ENGINES OVER TANDEM IC ENGINES 

· HIGHER POWER AND TORQUE 
· HIGHER RELIABILITY 
· 50% LESS PARTS 
· 50% SMALLER PARTS 
· BETTER FUEL ECONOMY 
· LESS WEIGHT 
· LOWER MAINTENANCE COST 
· SMOOTH  “VIBRATION  FREE” OPERATION  
CONCLUSION 
· Every engine made through the development and significance of engineering has its own quality and uniqueness, but development of axial engines and its technology has put on engineering to be a master kind.
·  Axial engines are much different from other engines in constructional and working point of view.
·  Going through the different mechanisms and technology of axial engines we can realize that these engines are more powerful, fuel efficient, vibration less and most importantly compact in its size due to less moving parts used.
·  Due to more advantageous features compared to conventional IC engines, these engine can be more widely used for applications in many industries. 
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