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The process of mechanical energy conversion has been linked with the piston engine for almost two centuries making them a fulcrum in our development. Analysis of IC engines by designers put forward its weaknesses and the need for a better, more efficient, hassel free and a cleaner engine. Results suggested the need for a turbo shaft turbine, to achieve this inventers attached each turbine blade to the next in a configuration resembling a chain. Hence was born the QUASITURBINE….. 

The quasiturbine unlike the latest engine designs stands apart challenging our outlook towards the traditional rotary engine designs, unfurling new fields of development and offering what no other engine design has even remotely close to. The quasiturbine is a relatively simple technology, within a few years it could be widely used with substantial increase in efficiency as compared to piston engines. 

The quasiturbine is a modern rotary multifuel engine which is inspired by the turbine, perfects the piston engine and improves upon the wankel. It makes the gas engine as efficient as the diesel and the diesel as clean as the gas engine.

Keywords: Working, Construction, Photodetonation, Rotomatics, Advantages, Environment, Efficiency, Applications.
WORKING: The quasiturbine consist of four blades chained together within an oval 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 whose volume changes as the blades rotate thus enabling all four cycles simultaneously and hence continuous Power generation. 

The quasiturbine is a revolutionary engine that is small, light, powerful, fuel efficient, clean and inexpensive, in other words it’s the dream machine. It’s the smallest engine in the world with the highest efficiency. It may not save the world but it at least puts us on the right road.
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Robust and reliable CONSTRUCTION: 

The Quasiturbine does not present the critical sealing problem of the Wankel where the 3 seals at the top of a triangle (Apex) meet the housing profile with a variable angle around the normal (-60 degrees to +60 degrees). As for the seals of the Quasiturbine, they are almost perpendicular to the perimeter profile at all times. The rotary engines are generally active between a robust external housing and a central shaft assembled and mounted on good bearings, able to take the load on the shaft created by the pressure during combustion. For its part, the Quasiturbine requires only one robust external profile, on which is also applied the load created by the pressure during combustion. Moreover, contrary to the Wankel, the Quasiturbine does not require any synchronization gears (fragile, complicated, expensive to build, and prone to lubrication and wear!), nor a synchronization system. In addition, the average torque of a 4 strokes piston engine does not exceed 15 % of the maximum instantaneous torque (which dictates the required engine strength), while for the Quasiturbine the average torque is equal at 90 % of the maximum torque, thus illustrating the substantial internal stress reduction and the unique homo-kinetic quality of the Quasiturbine.

The quasiturbine has less than 30 main parts. Some of them can be seen in the figure below
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                                Quasiturbines are basically of two types 
· Without carriages

· With carriages

Besides this they can also be classified according to the number of ports they have.

PHOTODETONATION
The quasiturbine with carriages allows a higher compression ratio and is able to withstand the forces of photo-detonation in which premixed charge undergoes tremendous compression until self-ignition thus having the following advantages

· Superior fuel efficiency

· Virtually no emissions 

· Homogeneous,quick and complete combustion

· Producing a much faster gas expansion reducing heat lost to the engine block.
· No petrol engine braking effect in which fuel is wasted to fight intake atmosphere vacuum depression at the inlet manifold.

The high pressure required for photodetonation puts an enormous stress on the engine. The piston engines cannot withstand this violent force of detonation. Traditional rotary engines like the Wankel have longer combustion chambers that limit the amount of compression they can achieve rendering them incapable to produce the high pressure required for photodetonation. But why does the Quasiturbine stand what the piston cannot tolerate? Simply because the kinetics of the piston at TDC and the QT-blade are diametrically opposed, simultaneously in volume and speed.
·  In volume, because the piston passes at the TDC at almost constant volume, whereas QT-blade passes the TDC with a discontinuity in volume.

·  In speed, because the piston passes at the TDC with a discontinuous speed (deceleration, stop, and acceleration in opposite direction), whereas the QT-blade passes the TDC at constant speed.

The efficiency at low load factor of the detonation engine is more than twice that of the conventional Beau de Rocha (Otto) cycle, and considering that the load factor of a car is in average about 10 to15%, if an HCCI (homogeneous charge compression ignition) engine is used instead of an ordinary gasoline engine in a car, the fuel consumption can be reduced to one half!

Photo-detonation combustion mode is the fastest and the cleanest way, driven by black body radiation, alike a powerful laser beam. Another advantage is that the HCCI engine produces low amount of nitrogen-oxides (NOx). The formation of nitrogen-oxides is strongly dependent on combustion temperature. Higher temperature gives higher amount of NOx. Since the combustion is homogeneous and a very lean mixture is used the combustion temperature becomes very low, which results in very low amounts of NOx. The HCCI engine does not produce the same levels of soot as the Diesel engine.

ROTOMATICS -VECTOR DIAGRAM
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This diagram show the force vector in a Quasiturbine when one or two opposed chambers are pressurized either by fuel combustion, or by external pressure fluids. Because the pressure vectors are off centre, the Quasiturbine rotor experiences a net rotational force. It is that simple!
Advantages over the

PISTON / WANKEL / TURBINE / HYBRID ENGINE.
· Compact and much lighter, as in piston the peak torque is 7 times the average hence more robust construction, whereas here average torque is 90% of peak torque

· High torque at low rpm and efficient under different conditions of load, rpm

· Low noise

· Vibrations which are responsible for breakdowns and vibration syndrome are reduced as there is no shifts in large masses as distance of the blades from the centre are fixed.
· Higher compression ratio 

· Multifuel engine (gas, hydrogen, natural-gas, steam, air etc.)

· No losses due to engine braking effect

· Continuous power output (8 times more than piston hence no flywheel and better acceleration)

· Continuous torque output unlike the piston with 83% drag

· Can withstand photo-detonation that is HCCI(homogeneous charge compression ignition)

· Direct rotary output hence no conversion losses and no need for heavy and complex piston and connecting-rods and crankshafts

· Lesser number of components hence cheaper and lesser problems and maintenance

· Separate chambers for different cycles hence reduced loss of heat energy

· Unidirectional flow without reversals unlike piston in which heavy pistons need to be stopped and reversed at the end of the strokes hence eliminating piston rest time

· Same range of nominal power: Like the piston engines, the Quasiturbines can be made tiny or huge. Due to concept simplicity and the absence of gears, the small units should be still tinier than piston engines or Wankel. On the other hand, nothing limits the construction of huge Quasiturbines like for ship’s power, fixed power plant stations, or large Quasiturbines for thermal power plant or nuclear, using steam or hydraulic.

· No complex gears , valves (interrupt flow 80% of time) or their operating mechanisms(rocker arm ,push rod, oil pumps) and hence lesser self-power consumption

· No inlet and exhaust port overlaps hence no losses or poor combustion.
· Homogeneous combustion

· No NOx and soot problems and a cleaner exhaust

· No need of complex lubrication system 

· No complex synchronising gears (fragile, complicated, expensive to build, and prone to lubrication and wear!)
· Unlike a turbine it is easy to operate ,requires less maintenance and has pressure energy directly converted to rotary without changing to kinetic energy

· It is also scalable to lower power units and better power modulation capabilities

· No violent acceleration and stops unlike the piston

· The different strokes unlike piston here are not of equal duration due to the design of the asymmetric oval housing

· Total displacement is very near to the engine volume

· Since the centre is free, motionless electrical components can be located, and if fitted with a motor it now becomes an integrated electric motor drive pump or a bi energy power group

· Ideal for propulsion as it can be submerged because of no crankcase or lubrication. Here spark is necessary only in launching since the transfer of flame is done form one chamber to the other.it is an ideal engine for use in hostile environments like propulsion where the blades of the propeller could directly be welded to the rotor and the whole engine immersed. This also has an advantage of lowering the center of gravity.
· The use of high technology ceramic seals makes it possible to conceive a quasiturbine without any lubrication or maintenance 
· Works with steam and pneumatic (pollution free) power source 
· Continuous combustion with lower temperature: As the Quasiturbine strokes are jointed (what is not the case with the Wankel), the lighting is necessary only in launching, since the flame transfers itself from one chamber to the following

· The Quasiturbine meets the fundamental criteria imposed by the "hydrogen" engine of the future (cold intake area, stratified intake, reduced confinement time, low sensitivity to detonation, less pollution, robust and energy efficiency), and even surpasses the Wankel in this respect.Frequent instabilities in the combustion of hydrogen should not appreciably affect the Quasiturbine as it is not sensitive to detonation.

ENVIORNMENTAL BENIFITS
 The reason for pollution in the 2-stroke engine is that the exhaust gas are blown out of the engine by the incoming intake mixture, and part of this intake mixture passes directly to the exhaust without having been burnt. 
· Atmospheric gas pollution - Having a reduced combustion confinement time, the NOx are produced in lower concentration. 

· Thermal pollution - Having an early mechanical extraction capability, less thermal energy is released in the environment.

· Oil free engine - Lubrication is source of pollution. The Quasiturbine has potential to be an oil free engine. 

· Steam and pneumatic power source - Where pollution free engine is suitable, the Quasiturbine is a superior and efficient gas expander. The Quasiturbine is also suitable for co-generation projects.

· The Quasiturbine engine is ideal for solar thermal station using close liquid-vapour steam circuit. 

· Hydrogen compatible - Hydrogen fragilises steel, and degrades all oils. The Quasiturbine has a cool and stratified intake area most suitable for pure hydrogen engine (lubricant free) combustion. 
· Photodetonation compatible - 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.

· Vibration & noise - The professional truck drivers and those who regularly operate chainsaws generally suffer from the syndromes of vibrations. The Quasiturbine is a perfectly balanced engine which turns without vibration, and generates less noise.
· Co2 reduction- For a given amount of net energy needed, a CO2 reduction can only be obtained by an increase in engine efficiency. The Quasiturbine increases the EFFICIENCY in several ways 

EFFICIENCY ADVANTAGES

Where is the Energy Wasted?
· Inhomogeneous diesel fuel mixture is catastrophic to combustion.
· Internal engine accessories like cam shaft and valve train are reducing the net available engine power. 
· Thermodynamic imperfect machine cycle is also a substantial loss. 
· Lubrication friction is taking another 3%.
· Once the piston get to BDC, it cannot extract any further pressure energy. However, the combustion gas pressure is still present and flushed out.

Energy savings
The Quasiturbine allows important energy savings (remember that 4-stroke pistons are propulsive only 19% of the time, and dragging the rest 81% of the time). In has the ability to generate a strong and continuous torque at low rpm. Furthermore, the best power to weight ratio of the Quasiturbine (to which the flywheel suppression contributes) gives rise to lighter vehicles (also due to the suppression of the gearbox) and fuel cost efficiency. The fact that the Quasiturbine does not require energy consuming peripherals (pumps, camshafts, push rods, valves...) also constitutes a gain at the level of energy efficiency. Furthermore, the rapid expansion volume just after T.D.C. allows extracting more energy from the initial hot gas with 3 advantages: thermodynamic exhaust cool down, less heat transferred to the engine block, and less NOx production. Energy efficiency is related to all the following:
· Thermodynamic (gain from early and late mechanical energy extraction and due to the shaping of the volume pressure pulse) 

· Thermal (smaller heat flux and cooler operation) 

· Friction (the product friction X displacement is lower than the piston) 

· Peripheral accessories (gain because of no camshaft, valve, push rods ..) 

· Peak power (only 20% higher than the mean power, compare to 7 times for piston) 

· Shaft RPM harmonics (which are very low - no need of flywheel to average) 

· Gear box saving (8 to 12 % energy saving by not using gearbox) 

· Long life time (low RPM means long life) 

· Intake efficiency (piston has poor sine wave intake characteristics) 

· Fuel additives (Quasiturbine requires much lower octane level) 

· Vibration zero (source of  of damages and corrosion acceleration) 

· Weight reduction (5 times less than the piston) 

Steam quasiturbine

Steam power is staging what may prove to be the biggest grass-root comeback in the history of the industrial revolution. Since the Quasiturbine is a pure expansion engine, it is well suitable as steam engine. Since the Quasiturbine is a hydrostatic turbine, it is well suited for co-generation project with saturated steam. Steam Quasiturbine has great potential for utilities, especially with fossil fuel steam, cogeneration and geothermal low temperature heat and near saturated steam.

Moderate Temperature

In energy conversion equipment, working temperature differential is synonym of efficiency, but could also mean more nitrogen oxide pollutants, and extra cleaning cost. For this reason, moderate to low temperature steam are getting more and more attention today. Unfortunately, conventional turbines require very specific high steam quality and flow to be efficient, which make them almost useless with moderate temperature steam, often near saturation. This is where the Quasiturbine steam engine takes over, and its efficiency is optimum at all pressure, load and rpm.

Steam quasiturbine size

Approximated theoretical steam case with a 33 bars (500 psi) effective differential pressure at 1800 RPM without any gearbox:

	Shaft Power
	Rotor diameter
	Rotor thickness

	50 kW (70 HP) 

0,4 MW (530 HP)

3 MW (4 000 HP)

25 MW (33 000 HP)

200 MW (260 000 HP)
	13 cm (5 inches) 

25 cm (10 inches)

53 cm (21 inches)

1 m (3,5 feet)

2 m (7 feet)
	5 cm (2 inches) 

10 cm (4 inches)

20 cm (8 inches)

41 cm (16 inches)

82 cm (32 inches)


This shows also potential for other applications like in marine or locomotive propulsion.

MORE THAN JUST AN ENGINE

The quasiturbine can also be used for the following

· Pump

· Air motor

· Compressor
Turning in reverse a Quasiturbine air motor will make it act as a compressor. However, the direction of rotation can also be kept the same. This kind of switching motor-compressor mode without changing the direction of rotation is useful for application like windmill back up pneumatic air storage or vehicle breaking energy recovery device.

· Hot air engine

· Superchargers

· Pressure energy recovery like rotary pressure expanders for gas pipeline transportation

 An interesting application of the pneumatic Quasiturbine is to recover the pipeline high pressure energy at local distribution stations.Gases when transported are usually compressed by a compressor. Energy is utilized for the same.These compressors may be driven by gas turbine engines, by piston engines or by electric motors to move the gas at a typical speed of 20 miles / hour. Control valves regulate line pressure, gas velocity and/or mass flow-rate in the pipeline. When gas pressure is reduced by a control valve the gas temperature drops and heat is transferred to the surroundings. An estimated 20% of the mainline pumping energy can be extracted at the main pipeline control valve this can be accomplished by replacing the control valve with an engine. Heat energy that the control valves release into the atmosphere could become electric power. The Quasiturbine is a low-friction, positive-displacement rotary engine that can be installed here.Because conventional turbines cannot be widely modulated in rpm, and they are not suitable for gas flow and pressure control. Of the over 196,000-Hp that was expended to raise gas pressure in short-distance collector lines from 3-psi to 200-psi, an estimated theoretical maximum of 85,000-Hp could be extracted in local lines at customer transfer points.In Germany alone, the potential for utilizing this pressure was 200-700 MW in 1996, and the gas consumption has increased since then... This is the equivalent of tens of mega windmills on kW-h basis! Instead of using a conventional pressure regulator, a pneumatic Quasiturbine will rotate under the pressure differential and the flow will be controlled by the rpm. This way, the Quasiturbine can transform the pressure differential into useful mechanical work to run pump, compressor, ventilator, electricity generator or locally convert the energy in high grade heat 

Steam pressure reduction stations- A Quasiturbine placed on a steam line can act like a volumetric governor according to the power extracted, it can also act like a station of reduction of steam pressure for the various stages of the industrial processes, while recovering the unused energy.

· LNG reliquifaction

Conventional pressure regulators cause all the gas from the constant high pressure side to expand, and the gas pressure-kinetic energy at the needle is converted into undesirable heat, thereby reducing the amount of cold produced. The Quasiturbine rotary expander allows for individual chambers to expand at a variable reduced pressure during expansion, and therefore reduces the transformation of the gas kinetic energy into destructive heat. Furthermore, the Quasiturbine mechanically recuperates the gas differential pressure energy, which can be used to run more compressors and make more refrigeration... for double the energy efficiency gain! This offers a great enhancement to the thermodynamic cooling machine, especially in high power LNG - Liquid Natural Gas liquefaction stations. Of course, this efficiency enhancement is also available for more modest cooling systems and air conditioning equipment. With Quasiturbine rotary expander, the efficiency of a gaseous only system reaches almost the efficiency of a phase change liquid-gaseous system, and sophisticated phase change chemical products often environmentally unwelcome are not anymore needed.

· Waste heat recovery 

By placing a hot Quasiturbine into or around an engine exhaust pipe, and injecting pressurized hot water (steam kept in the liquid state for better heat transfer), some heat can be recovered into mechanical energy. Same technology could apply to: 
Industrial exhaust, furnace or process gases heat recovery
Waste heat recovery
solar heat recovery
geothermal heat recovery
Thermal nuclear heat

CONCLUSION
Government and the industries response to this new engine is slow mainly because it will completely change the economy of their business as after all the quasiturbine costs only 500$ to build. But as gas prices skyrocket and the people experience the effects of global warming the quasiturbine will be hailed as the engine of the 21st century. Continuous degradation of the environment and depletion of useful resources may pose a threat to the existence of human kind in centuries to come. This calls for the development of new technologies and methods Although non-conventional energy resources is envisioned to provide the answers constant improvisation in the existing processes go hand in hand for achieving overall development
Paving the way through the latter is the Quasiturbine
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