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 For those of you who I haven’t met me before, my name is VINAY KUMAR P.K -& let me 
Introduce my team members, CHIRAG H .RAUT, & SATYA TEJA DARBHA. First I would begin by briefing  on what is Quasiturbine & then I would move on to speak about its working ,functions , elements , merits & demerits finally I would conclude by giving its real world applications. Please feel free to ask me any questions at the end.
 Besieged by demands for better fuel economy, more power and less pollution, motor engineers around the world are pursuing a revolutionary a paradigm engine design that promises to deliver the internal combustion engine’s highest efficiency improvement in years. The Quasiturbine is a photo-detonation engine in Beau de Roacha (Otto cycle) is relatively simple technology which could be used within a few years, with substantial benefits over piston engines in many applications. . It also promises to make for better compressors and pneumatic motors (refrigeration, heat pumps, Stirling engines, steam turbines).Though Quasiturbine is now in the state of infancy; their design improvements will make it a green engine and it could be soon a general replacement engine.  
How is Quasiturbine useful?
Engines fail to be "all in one”, compact, low weight, low noise, zero vibration, high torque at low rpm, efficient on a wide power range. The inventors have made a systematic analysis of engine concepts, their value, their weaknesses, and their potential for improvement. All improvement ideas converged when they suggested making a turbo-shaft turbine with only one turbine in one plane... In order to achieve that, the inventors had to attach the turbine blades one to another in a chain like configuration, where the rotor acts as compressor for a quarter of a turn, and as engine the next quarter of a turn... This is the use of Quasiturbine!. The name Quasiturbine, meaning almost turbine, comes from the fact that the instantaneous engine torque is almost constant, as is found in conventional turbines

The Quasiturbine is a no crankshaft rotary engine having a 4 faces articulated rotor with a free and accessible center, rotating without vibration or dead time, and producing a strong torque at low RPM under a variety of modes and fuels. The Quasiturbine can also be used as air motor, steam engine, Stirling engine, compressor and pump.  The Quasiturbine is also an optimization theory for extremely compact and efficient engine concepts.
The Quasiturbine is at the crossroad of the 3 modern engines: Inspired by the turbine, it perfects the piston, and improves upon the Wankel. The Quasiturbine is universal in relation to energy sources: Liquid and gaseous fuel, hydrogen, steam, pneumatic, hydraulic... The Quasiturbine engine was invented by the Saint-Hilaire family and first patented in 1996. The engine makes use of complex computer calculated oval shape stator housing, creating regions of increasing and decreasing volumes as the rotor turns. It is capable of burning fuel using detonation; the optimal combustion mode of the future... the piston cannot stand.
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What is the principle in which the Quasiturbine engine works?
In the Quasiturbine engine, the four strokes of a typical cycle de Beau de Rochas (Otto) cycle are arranged sequentially around a near oval, unlike the reciprocating motion of a piston engine. In the basic single rotor Quasiturbine engine, an oval housing surrounds a four-sided articulated rotor which turns and moves within the housing. The sides of the rotor seal against the sides of the housing, and the corners of the rotor seal against the inner periphery, dividing it into four chambers.
As the rotor turns, its motion and the shape of the housing cause each side of the housing to get closer and farther from the rotor, compressing and expanding the chambers similarly to the "strokes" in a reciprocating engine. However, whereas a four stroke piston engine produces one combustion stroke per cylinder for every two revolutions, the chambers of the Quasiturbine rotor generate height combustion "strokes" per two rotor revolutions; this is eight times more than a four-stroke piston engine.

Because the Quasiturbine has no crankshaft, the internal volume variations do not follow the usual sinusoidal engine movements, which provide very different characteristics from the piston or the Wankel engine. Contrary to the Wankel engine where the crankshaft moves the rotary piston face inward and outward, each Quasiturbine rotor face rocks back and forth in reference to the engine radius, but stays at a constant distance from the engine center at all time, producing only pure tangential rotational forces.

The four strokes piston has such a long dead time; its average torque is about 1/8 of the peak torque, which dictates the robustness of the piston construction. Since the Quasiturbine has not dead time, average torque is only 30% lower than the peak torque, and for this reason, the relative robustness of the Quasiturbine need be only 1/5 of that of the piston, allowing for an additional engine weight saving...

After having discussed on the principle, I must emphasize now on its working 
The simpler Quasiturbine model looks very much like a traditional rotary engine: A rotor turns inside a nearly oval-shaped housing. Notice, however, that the Quasiturbine rotor has four elements instead of three. The sides of the rotor seal against the sides of the housing, and the corners of the rotor seal against the inner periphery, dividing it into four chambers.

In a piston engine, one complete four-stroke cycle produces two complete revolutions of the crankshaft. That means the power output of a piston engine is half a power stroke per one piston revolution. A Quasiturbine engine, on the other hand, doesn't need pistons. Instead, the four strokes of a typical piston engine are arranged sequentially around the oval housing. There's no need for the crankshaft to perform the rotary conversion.
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In this basic model, it's very easy to see the four cycles of internal combustion:

· Intake, which draws in a mixture of fuel and air

· Compression, which squeezes the fuel-air mixture into a smaller volume

· Combustion, which uses a spark from a spark plug to ignite the fuel.

· Exhaust, which expels waste gases (the byproducts of combustion) from the engine compartment.

An Understanding of the Components of Quasiturbine with Carriages is essential for comprehending the rest of my presentation 

Even with its added complexity, the Quasiturbine engine with carriages has a relatively simple design. Let’s consider this in more detail  

The housing (stator), which is a near oval known as the "Saint-Hilaire skating rink," forms the cavity in which the rotor rotates. The housing contains four parts: 

· A port where the spark plug normally sits (the spark plug can also be placed in the housing cover -- see below). 

· A port that is closed with a removable plug. 

· A port for the intake of air. 

· An exhaust port used to release the waste gases of combustion.
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The housing is enclosed on each side by two covers. The covers have three ports of their own, allowing for maximum flexibility in how the engine is configured. For example, one port can serve as an intake from a conventional carburetor or be fitted with a gas or diesel injector, while another can serve as an alternate location for a spark plug. One of the three ports is a large outlet for exhaust gases.

How the various ports are used depends on whether the automotive engineer wants a traditional internal combustion engine or one that delivers the super-high compression required of photo-detonation. 
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Actually speaking ,The rotor, made of four blades, replaces the pistons of a typical internal combustion engine. Each blade has a filler tip and traction slots to receive the coupling arms. A pivot forms the end of each blade. The job of the pivot is to join one blade to the next and to form a connection between the blade and the rocking carriages. There are four rocking carriages in total, one for each blade. Each carriage is free to rotate around the same pivot so that it remains in contact with the inner wall of the housing at all times. 

Also, each carriage works closely with two wheels, which means there are eight wheels altogether. The wheels enable the rotor to roll smoothly on the contoured surface of the housing wall and are made wide to reduce pressure at the point of contact. The Quasiturbine engine doesn't need a central shaft to operate; but of course, a car requires an output shaft, that is connected to the rotor by two coupling arms, which fits into traction slots, and output shaft to transfer power from the engine to the wheels. The output shaft is connected to the rotor by two coupling arms, which fit into traction slots -four arm braces.
Before going into detail on Photo-detonation Engine/ HCCI engine let us grasp the different types of internal combustion engines with suitable illustrations
   The Internal combustion engines fall into four categories based on how well air and fuel are mixed together in the combustion chamber and how the fuel is ignited. 
Type I includes engines in which the air and fuel mix thoroughly to form what is called a homogenous mixture. When a spark ignites the fuel, a hot flame sweeps through the mixture, burning the fuel as it goes. This, of course, is the gasoline engine. Allow me to illustrate.
	Four Types of Internal Combustion Engines

	
	Homogenous Fuel-air Mixture
	Heterogeneous Fuel-air Mixture

	Spark-ignition
	Type I
Gasoline Engine
	Type II
Gasoline Direct-injection (GDI) Engine

	Pressure-heated Self-ignition
	Type IV
Photo-detonation Engine
	Type III
Diesel Engine


Type II -- a gasoline-direct injection engine -- uses partially mixed fuel and air (i.e., a heterogeneous mixture) that is injected directly into the cylinder rather than into an intake part. A spark plug then ignites the mixture, burning more of the fuel and creating less waste. 

In Type III, air and fuel are only partially mixed in the combustion chamber. This heterogeneous mixture is then compressed, which causes the temperature to rise until self-ignition takes place. A diesel engine operates in this fashion. 

Finally, in Type IV, the best attributes of gasoline and diesel engines are combined. A premixed fuel-air charge undergoes tremendous compression until the fuel self-ignites. This is what happens in a photo-detonation engine, and because it employs a homogenous charge and compression ignition, it is often described as an HCCI engine. HCCI (Homogeneous Charge Compression Ignition) combustion results in virtually no emissions and superior fuel efficiency. This is because photo-detonation engines completely combust the fuel, leaving behind no hydrocarbons to be treated by a catalytic converter or simply expelled into the air. 
 Of course, the high pressure required for photo-detonation puts a significant amount of stress on the engine itself. Piston engines can't withstand the violent force of the detonation. And traditional rotary engines such as the Wankel, which have longer combustion chambers that limit the amount of compression they can achieve, are incapable of producing the high-pressure environment necessary for photo-detonation to occur. 

Of course, the chemists prefer the detonation combustion, because it is faster and more complete. Short pressure pulse and fast pressure rising and falling ramp characteristics make the Quasiturbine ideal for detonation mode. This is the most important Quasiturbine revolution to expect on the long term.
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  Enter the ‘Quasiturbine with carriages’!. Only this design is strong enough and compact enough to withstand the force of photo-detonation and allow for the higher compression ratio necessary for pressure-heated self-ignition.

Infact, the Quasiturbine has an edge over the conventional turbines.

Hydraulic, pneumatic, gas and fuel combustion... produce primary energy in the form of pressure. Being a hydro-aero-static device, the Quasiturbine directly transforms this pressure energy into mechanical rotation motion with optimum efficiency, whatever low or high is the pressure (QT idle with only a few psi!). Conventional turbines are hydro-aero-dynamic, and they cannot handle directly the energy of pressure which must be converted into kinetic energy. For a given geometry, the efficiency of conventional turbine falls rapidly if the flow velocity moves away from the optimum.

The Quasiturbine is only one of its kinds & this inimitable quality is due to several elements 
 1 - Rapid transition at dead points: 

 The "Saint-Hilaire skating rink profile" (specially the model QTAC with carriages) allows the fastest possible transition around the top dead center (TDC) as the carrier seals are in the vicinity of A,B,C,D positions. For the developed prototype, the rate of radius variation is 0.42%/degree of rotation, compared to 0.30% / degree of rotation for the elliptic profile and 0 to 0.15% for the piston engine. Considering that the successive seals move in the inverse direction, all improvement to the rate of radial variation is doubled in effect. In this case, a rotor move of no more than 10 degrees brings the engine at 50% of its maximum torque.

2 - Torque continuity: 

 Contrary to most rotating devices which are progressive, meaning that the torque is nil at TDC and increases progressively until a maximum is reached, the Quasiturbine "Saint-Hilaire skating rink profile" rapidly reaches the maximum diameter, and then follows it with accuracy on its entire length. Consequently, the Quasiturbine produces its maximum torque along the profile for optimum performance. The continuous combustion permits optimization of torque continuity. In assembling 2 units with a phase difference of 45 degrees, one assures a positive torque for any angle of the engine shaft, even at zero rpm. Lets recall that the Wankel fires 3 times per rotor (not shaft) revolution, but since the main shaft rotates 3 times faster than the rotor, it does fire only once per shaft revolution, and has not this kind of continuity offered by the Quasiturbine. In the figure below, one can notice the four joined torque impulses of the Quasiturbine, and the relative continuity compared to the three torque impulses of the Wankel engine. A more eccentric Quasiturbine profile would increase the amplitude of the torque impulsions and get them even closer, exceeding this way, the Wankel characteristics. Except for the gaps between impulses, the Quasiturbine torque profile is close to the one of the true turbine (a constant). In reference to the following figure, it is also interesting to notice that the Quasiturbine intake and exhaust ports are outside of the expansion zone, while the Wankel ports overlap the zone, reducing in this case the real width of torque impulse. The RPM of the Quasiturbine has consequently an extremely low harmonics-level.
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3 - High compression ratio: 
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 At the design parameter selection level, rotating engines generally present a dilemma. If one wants to increase the compression ratio, the intake volume has to decrease to an unacceptable level, thus imposing large engine dimensions. The Quasiturbine does not present this dilemma, and permits construction of a compact detonation or diesel engine. The asymmetry brings the seals closer together to give a higher compression ratio and allows the maximum extraction of energy by an extended expansion cycle. The ability to reach a high compression ratio is also essential to obtain a superior energy conversion factor when operating in pneumatic or steam mode. 
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After a discussion on Quasiturbine’s distinctive characteristics & its working a knowledge on its plus points becomes essential:

· No valves, no pistons (pivoting rotating blades) 

· Continuous combustion: Sparks are only required when starting (non synchronized spark plug) 

· Enhanced dynamic compression resulting in a more complete combustion 

· Excellent torque continuity (4 impulses per rotation) 

· No passive cavity (such as oil pan) 

· Light weight, less noisy, low vibration 

· No check valve needed in compressor mode 

· High torque at low RPM

· zero vibration

· potentially oil free

· fast acceleration

· 20 times less noise

· less pollution(doubt)

· high power density (a factor of 4) in volume and weight

· Compact and symmetrical.

· The engine size and weight will be at least 1/5 of the conventional piston engine.

· The Quasiturbine is so quiet, only little muffler sound attenuator would be required.

· Being a zero vibration engine, no special damping support is required, neither a separated and well-insulated engine compartment.

· The Quasiturbine being a low rpm high torque engine, there could be no need for a conventional gearbox (except for reverse).

· Furthermore, since the Quasiturbine can run in all orientations, it could easily be fixed with vertical shaft (with only a clutch, no gearbox) directly on the wheel differential, having its driving shaft directed up-ward straight into the Quasiturbine.

However, Quasiturbine is not devoid of certain demerits
- The efficiency decreases generally as the size (power) of the turbine is reduced, due to the relative increase of thermal effect, turbulences and viscosity. A characteristic which limit the potential of low power turbine.

- The conventional turbines have a very narrow regime of efficient power, which is defined at design by the selected flow condition. They are not suitable for vehicles propulsion by example.
- They present the inconvenient to rotate at very high speed and to require costly and sensitive gearboxes to increase their torque.
- They do not tolerate any operation error.
- Because they use important and very fast flows, they are noisy and very sensitive to dusts, which after acceleration hit hard on the blades.
- Reversible and bi-directional. The aerodynamic shape of the blades does not permit conventional turbine to reverse the flow direction. The Quasiturbine is efficiently reversible (by motorizing, it becomes a pump) and bi-directional (in inverting the direction of the flow).
Lastly, let’s enumerate its real world applications 
Considering the modern internal combustion engine was invented by Karl Benz in 1886 and has enjoyed almost 120 years of design refinements, the Quasiturbine engine is still in its infancy. The engine is not used in any real-world applications that would test its suitability as a replacement for the piston engine (or the rotary engine, for that matter). It is still in its prototype phase -- the best look anyone has gotten so far is when it was demonstrated on a go-kart in 2004.  

·        In the future, however, you will likely see the Quasiturbine used in more than just your car. Because the central engine area is voluminous and requires no central shaft, it can accommodate generators, propellers and other output devices, making it an ideal engine to power parachutes, snowmobiles, air compressors, ship propulsion systems and electric power plants. The Quasiturbine engine is ideal for solar thermal station using close liquid-vapor steam circuit. Some of its current applications are:

1. CHAIN SAW  

2. PNEUMATIC, HYDRAULIC & STEAM ENGINES

3. FORMULA QT RACING CAR

4. QT Stirling - Heat Pumps
To Sum up 
 
Engines are at the end of the energy chain, and their pollutions are in the most immediate user’s environment. Better engines are keys to better environment, not only because of their own improved efficiencies, but also because any bit an improvement have directly amplified impacts on all anterior stages of the energy cascade and industry.

 
A lot of researches are going on to reduce environmental concerns on the long term, like hydrogen, fuel cell, high temperature nuclear reactor, nuclear fusion... Hybrid concepts are ways to harvest part of the "low power efficiency penalty" of the piston engine used in vehicle, but counter-productive measures limit the long term perspective until they could efficiently fuel from the electrical grid. None of these solutions are short term stable and competitive. The Quasiturbine in Beau de Rocha (Otto) cycle is a relatively simple technology which could be widely used within a few years with substantial environmental benefits over the piston engines in many applications.

The Quasiturbine high power-to-weight ratio makes it exceptionally suitable for aircraft and light mobile or recreational vehicle, and its no-vibration attributes make it suitable for use as example: powered parachutes, chainsaws and hand tools... Later, the Quasiturbine could be a general replacement engine.!
“Hope this has been Informative & I would thank you for going through my Presentation”
I’ll be happy to answer any Questions!
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