Old and New for the Thermal Engine
The theoretical underpinning for the thermal engine is well-established knowledge, with the calculations derived from the mechanical work of a heated and enclosed ideal gas (Carnot cycle).

Via these theoretical assumptions and calculations it is shown that the efficiency of a thermal engine – more precisely the percentage of the potential thermal energy which is transformed as mechanical work does not depend on the nature of the substance used in the engine, but only on the initial (lowest) and final (highest) temperature of the enclosed gas (η = 1 – T1/T2).

This calculation is not however confirmed entirely in practice; where the type of fuel does make a significant difference in the performance of an engine (the mechanical output). It is thus well-known from practice that the same engine (running on the Otto cycle or the regular gasoline type), in order to yield the same mechanical output, will burn different quantities of fuel; with the less efficient being methanol, followed by ethanol and regular gasoline (LNG somewhere in between). The differences cannot be explained entirely by the differences in the final (combustion) temperature of the different fuels, so something else must be at work besides the physical principles underlined by Mr. Carnot.
One possible approach can be the integration of the physical aspect of the process with the chemical side of it. In nature, there is one process (burning fuel in an enclosed chamber), and the physical is  indeed well characterized by the Carnot equations; however the chemical process is completely ignored with the ensuing distortion.
The chemical process has two main aspects:

1. An oxidation reaction (fuel burning) which is exothermal (yields thermal energy, perceived as heat)

2. A “phase change” of the system, from liquid to gas, or from one substance to other substance(s), which is followed by a proportional change in the pressure of the resulting phases

3. A change (increase) in the number of molecules present in the system

To give an example, the burning of an aliphatic compound (hydrocarbons which are the substances that make up gasoline, and which can be associated with the following generic chemical formula: CxHy) can be written as a chemical reaction:

CxHy + (a/2 +b + y/4)O2 = aCO + bCO2 + y/2H2O + ΔH  (where a +b = x)
ΔH is the heat released by the burning of fuel (negative enthalpy, which means exothermal reaction, one which is followed by release of heat from the reaction system).
A different way to calculate the efficiency of the thermal engine would be to estimate what percentage of the enthalpy of the chemical reaction is transformed into mechanical work. For example, the ΔH of burning methane (CH4) is about 900 KJ/mol; if the resulting mechanical work from burning 1 mol of methane is 300 KJ, then the efficiency of that engine is 30%. (This can also provide a comparison between biological energy efficiency and engine efficiency; e.g. 1 l of biodiesel fuel would provide about 9000 kcal to a body (about 38000 KJ) – probably enough for a marathon run; the same amount would suffice for about 30 km in an average car, albeit with higher speed and total mass moved.
However, the reactants’ also change phase and the resulting pressure is not influenced only by the temperature of the system (as in a ideal gas), but also by the number of molecules present in this system. Thus, a fuel with more carbon atoms in its molecule (gasoline has compounds with 6-9 carbon atoms; ethanol has two and methanol has one), will yield more pressure in the system, which is an important factor in yielding mechanical work, explaining the differences in burning various fuels.

From here, the practical implications can be in two main directions:
1. Better efficiency of the thermal engine via better utilization of the pressure produced. This can be done at present by using the electromechanical properties of some known materials – quartz for example; which generates electricity when compressed (subjected to external pressure). Useful quantities of electricity can be obtained by placing quartz devices (or other materials with similar properties) inside the thermal engine, where the pressure of gasses is mostly used to push the engines’ piston (pushrod), but also by deformation of the quartz devices at the same time, electricity will be yielded. Existing thermal engines (including Diesel engines) can be easily retro-fitted with this type of devices.
2. Better efficiency of the thermal engine via better utilization of the heat (thermal energy) produced. Essentially, the heat that is dissipated currently to keep the engine form overheating, instead it can be utilized to produce either electricity or more mechanical work.
Electricity from heat can be generated via thermocouples (two different metals in very thin foils, with a maximum of surface contact between them, and heated, will generate electricity), or by using special materials (for example calamine – Zn4[Si2O7](OH)2H2O which when heated between two flat electrodes in contact with its inferior and superior surface – maximized for efficiency – will “generate” electricity).
Direct mechanical work from the “wasted” heat can be done by replacing the engine’s water-cooler (radiator) with a steam micro-turbine that works similar to a turbo-charger, but it is propelled not by the hot gasses expelled from the engine, but by the heated gas (H2?) or steam that is produced in a closed circuit heated by the engine.

A final modification that can improve the efficiency of the thermal engine is transforming the alternator (the device that produces energy to charge the car battery while engine turns) so that it can also turn the engines’ crankshaft so to assist the engine especially during acceleration (when there is a sudden increase in demand for power from the engine, which is most inefficient in terms of fuel consumption). 
An economic way to achieve this would be to combine the functions of the engines’ starter and alternator in one single unit and having it turn directly the crankshaft of the engine, without any belts or wheels or pinions. (essentially the thermal engines’ crankshaft and the rotor of the starter/alternator would be the same piece or rigidly connected, so that the electrical engine rotor and the thermal engine crankshaft are forming one continuous piece).
