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ABSTRACT

This presentation deals with inefficiency of vehicles. First it presents causes of the inefficiency and then solutions to flagged problems. Finally it presents a transmission free vehicle, the mileage of which exceeds 200 miles/gallon of fuel. The vehicle runs on any fuel including Hydrogen and that is possible as the vehicle uses a novel engine. The novel engine has many things in common with a traditional engine: crankshaft, piston, induction and exhaust evacuation valves, yet it is different. The engine is different since its cylinder is cooled with injections of water. Another difference is that the energy release from fuel is much faster. The speeding up of energy release is through detonations of homogenous fuel, yet a shielding of piston from explosions of fuel, prevents over excessive stress in crank and related parts, as the explosion of fuel acts rather on an additional piston floating on air pocket. Also traditional camshaft and associated gears, to manipulate valves, are replaced with electromagnetic or hydraulic actuators, controlled with an electronic controller similar to that in robotics. The engine could operate in a four stroke cycle during starting and after reaching a preset speed it switches automatically to a novel twelve stroke cycles. Its torque is independent from speed, which eliminates need to employ energy wasting transmission. Also the engine converts heat, disposed in traditional engine through cooling, into extra work. The conversion does quadruple its efficiency. Both, the elimination of transmission and extremely efficient engine contribute to mileage of the proposed vehicle. In addition, a hydrogen generation from water that uses solar panel for electrolysis enhances the mileage above 400 miles/gallon during sunny periods, since the vehicle fuels itself with hydrogen and that costs nothing. 
INTRODUCTION

A 100 Hp car with mileage not exceeding 30 miles/gallon is the most popular today, yet a very inefficient traditional engine (20%) with losses exceeding 80% of energy released from fuel is the major cause of inefficiency of every today’s vehicle. Therefore to provide 100Hp output every engine must consume 500 Hp in fuel (1) and that is ridiculous. 
(1) 
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Due to very unfavorable torque vs. speed and power vs. speed characteristics every engine today must use a transmission or reduction gears. As transmission is another source of losses in vehicles, it contributes to inefficiency of vehicles also. 
There are two types of transmissions today. One is manual and the other is automatic. Both transmissions are popular today and both are inefficient. Unfortunately the producers of vehicles do not publish any data about the efficiency of transmissions or engines, so the following analysis is based on authors rough estimations of the efficiency. Yet the author assumed that the efficiency of transmissions is about 60%. This method would allow predicting the mileage pretty accurately.
The efficiency of transmission is defined as ratio of the input/output powers (2)

(2) 
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Therefore the power transmitted to the wheels is as (3)
(3) 
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It is the power delivered to wheel that counts, therefore the elimination of transmission together with more efficient engine leads to increase of the mileage of the proposed vehicle. 

NOVEL ENGINE

The author proposes to replace traditional engine with a novel in vehicles. The novel engine has some things in common with traditional (crankshaft, induction and exhaust valves etc., but it is very different. It is different, since the energy release from fuel is much faster that in traditional engine, as the novel engine is destined to explode fuel vapor (homogenous fuel). Yet explosions of fuel do not act on piston connected to crankshaft, but rather on an additional piston floating on a compressible air pocket. Therefore the pressure over the piston increases gradually with squeezes of the pocket induced by explosions of fuel.

That indeed introduces certain delay of pressure building and this is important. This is important as it allows repositioning of crank to more effective place, when the highest pressure has built up over the work producing piston. In fact, proper selection of mass and the amount of exploded fuel would cause max pressure to meet the horizontal position of crank and that maximizes torque and power, while minimizing fuel consumption. 

Explosions of fuel generate much higher pressure than combustions in traditional engine of the same compression ratio (4); especially because in every traditional engine only a fraction (about 7%) of fuel releases energy prior to TDC (top dead center) of the piston and in the novel engine, the whole energy is released from fuel precisely at TDC position to maximize the resulting pressure (as the volume that contains the explosion is at minimum). 
In traditional engine the conversion of energy into work is as (5).
(4) 
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(5)  
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Yet in the novel engine, the energy conversion differs that, since the additional piston oscillates due to pressure oscillations (6). Therefore the mathematical model of the novel engine consists of a traditional adiabatic expansion imposed on harmonically varied pressure (7) that acts on the work producing piston connected to crankshaft.
(6) 
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(7) 
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Wherein:
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t time elapsing;
In traditional engine, the average pressure over piston is (8), while for novel engine is (9)
(8)
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(9) 
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Dividing (9) by (8) yields (10) which prove the average pressure over work producing piston improved, in relation to traditional engine, over four times. 
(10) 
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As the bore diameter  of cylinders are the same in both, so are the strokes, the volumes displaced are equal and that indicates much more work is produced in the novel engine from the same fuel consumption (11)

 (11)
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(11a) 
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Since the efficiency is very high its value should be checked against the ultimate efficiency imposed by the second law of the Thermodynamics, which says that any real heat engine efficiency cannot exceed that of the Carnot engine. The novel engine belongs to heat engines, so its efficiency should be lower that of (11.c)
(11.c) 
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The efficiency of novel engine is lower that the ultimate efficiency imposed by the second law of thermodynamics, so the law is not violated and the engine can exist.
TORQUE OF THE NOVEL ENGINE

Force acting on arm defines torque. In engines the arm is a distance of crank from the centerline of cylinder that continuously changes with time (11b). 
(11b)
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Therefore combustion of fuel (in traditional engines) generates huge pressure when crank is aligned with the centerline of cylinder, which prevents conversion of that pressure into torque or power and the highest potential is wasted on generation of a huge stress (without contribution to torque or power ). Therefore the traditional engine is bad by design!
Yet when the crank positions horizontally the pressure drop is exactly half of the compression ratio number, so the max torque is that much lower than it should. Therefore the max torque in traditional engine does not reflect average torque, as it is additionally weakened by other important factors, so the traditional engine must employ a transmission or reduction gears, as its pressure acting on piston is defined by pressure at horizontal position of the crank (12). That also indicates that traditional engines are bad by design!
(12)  
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 Pressure when crank is horizontal;
r                the compression ratio number of the traditional engine;

Since the compression ratio of traditional engine is in a range of 8 to 10 for gasoline and 12 to14 for diesel engines, the weakening of torque exceeds 5 to 7 times that related to highest potential that is always wasted on the mentioned stress generation.
In the novel engine, in which the max pressure meets the horizontal position of the crank, the torque generation is increased due to two factors:
1. 14 times  increase of max pressure due to explosions of fuel, [Please refer to (4)];

2. 5 to 7 times due to the mentioned  meetings of highest pressure with horizontal position of crank;
Therefore the max torque in the novel engine is boosted up seventy times that in gasoline and ninety times that in diesel traditional engines. In addition the torque is not dependent from speed, so no need to employ any transmission or reduction gears as the novel engine could deliver the same torque on slow speeds as on high speeds. 
POWER ESTIMATION FOR A TRANSMISSION FREE VEHICLE
As, from the performance of the vehicle point of view, it is the power delivered to wheels of  vehicle that counts, the replacement of traditional engine in a 100Hp traditional vehicle with novel engine that does not employ any transmission and is directly clutched to wheels would have an immense impact on the mileage of the vehicle.
Assuming the efficiency of novel engine is 4.452 times that of traditional engine (11a) and also assuming that the efficiency of the transmission of the traditional vehicle is at max 60%, it is easy to estimate output power that would transfer needed power to wheels.

(13)
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Therefore a vehicle having the same weight, speed, acceleration etc. as the traditional 100Hp vehicle, in which a novel engine has replaced the traditional engine with transmission, the output power would be calculated as (13) due to direct connection of the output to wheels.
 What power in fuel the vehicle should use is calculated from (1) keeping in mind that the efficiency of novel engine is 4.452 times that of the traditional engine (11a), which finally lead to (15).
(15)  
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It is obvious that the proportion of power burnt in fuel of the traditional to power burnt in fuel of the novel vehicle is equal to proportion of mileages of both (16). That leads to (17) enabling calculation of the mileage of the novel vehicle in relation to traditional.
(16) 
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(17) 
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And that assures fuel consumption cuts in unbelievable (17.a) 
(17.a) 
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[image: image45.wmf]
Therefore immediate starting of production of the novel vehicle could quickly lead to the elimination of imports of oil into North America and better environment, especially in urban areas densely crowded with cars and trucks.
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ABOUT FUEL CELL

The Department of Energy of the United States Government indicated that fuel cell technology would assure two to three times higher mileage than that with traditional engine. The author respectfully agrees with that statement and believes that the statement is true, so he intends to use that in this presentation.

A FUEL CELL VEHICLE
When accepting that the statement of the DOE is true, it is trivial to estimate the mileage of the vehicle with fuel cell as (18)

(18) 
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As the energy stored in a gallon of gasoline is approximately equal that in a kg of Hydrogen, the mileage of fuel cell vehicle having the same mass, speed, acceleration etc as the traditional 100 Hp vehicle would not exceed 90 mpg which is equivalent to 90 miles per kg of hydrogen. 
Let’s visualize how many times the mileage of the proposed novel vehicle is better that the fuel cell vehicle and divide (17) by (18) and extract the mileage of novel vehicle to express its mileage in relation to that of the fuel cell vehicle (19).
(19) 
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CONCLUSION
1.  As (19) indicates much higher mileage of novel vehicle in compare to highly advertised fuel cell vehicles, starting up mass production of fuel cell technology would be a very serious mistake for the following reasons:

Fuel cell technology is not yet as efficient as the proposed technology of the novel engine, so the tradition fuel waste would not be eliminated;

The resource of hydrogen should NOT be wasted, since it costs more to produce hydrogen than gasoline, therefore the proposed novel engine is a much better alternative to fuel cell technology;

The fuel cell could use only very pure hydrogen, due to very fast deterioration of its functionality caused by even small traces of non-hydrogen elements in the fuel;

The hydrogen infrastructure is not in place yet and its development would involve huge financing and long time, since it has to be similar to the existing petroleum infrastructure that has been developed for a century and costs involved were enormous, but less expensive that of the futuristic hydrogen infrastructure. 
The expected costs of mass produced fuel cell is many times that of traditional engine, while the mass production of the proposed novel engine is just a fraction of that of traditional engine.
2. The proposed novel engine technology could use existing, as well as, the futuristic Hydrogen infrastructure, therefore it is a much better alternative to fuel cell;

3. In addition the proposed novel engine technology could use not purified Hydrogen, as its performance would not be affected by by-products (CO or 
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) of current most inexpensive methods of Hydrogen manufacturing processes;

4. As the hydrogen infrastructure cannot be developed within tree to five decades it is important to start up mass production of the novel engine technology that is a much better alternative to fuel cell, as supported by existing and yet to be developed infrastructures, which assures smooth transition from petroleum to Hydrogen technology;

5. The immediate mass production of the proposed novel vehicle would reduce fuel consumption in a range of 90% and preserve oil resources for generations to come; 

6. Apart from not yet developed mass manufacturing of the fuel cell, the proposed novel engine technology is fully supported with existing manufacturing processes of the traditional engine and only “cosmetic” modernization of existing production lines is needed.

7. The “cosmetic” modernization would rather include eliminations of certain processes, as the novel engine’s mechanics is much simpler that of traditional engine, so the production costs and energy consumption to produce the novel engine would be much lower, too.
8. The development of new manufacturing facilities to mass produce the novel engine should rather involve mould injection technology, since only those parts exposed to explosions must be made out of metal; the rest could be made out of plastics or composites.
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