Gas – Electric Hybrid Engine

1.
Introduction


The Following document analyses the gas-electric hybrid engine so that its usability conforms to the requirements of utility tree built for the engine selection process of the skybot project.

2.
Hybrid Engine

A gas-electric hybrid engine is a combination of a petrol or diesel internal combustion engine with an electric motor to power a vehicle. The Hybrid engine uses an on-board Rechargeable energy storage system (RESS) and a fueled propulsion power source for vehicle propulsion. The different propulsion power systems may have common subsystems or components.

There are many types of electric-internal combustion hybrid. The variety of electric-ICE designs can be differentiated by how the electric and combustion portions connected, at what times each portion is in operation, and what percent of the power is provided by each hybrid component. Two major categories are, series hybrids and parallel hybrids, though parallel designs are most common today.
3.
Benefits 
1. The internal-combustion engine in a hybrid engine is much smaller, lighter, and more efficient than the one in a conventional engine, because the engine can be sized for slightly above average power demand rather than peak power demand. A standard combustion engine is required to operate over a range of speed and power, yet its highest efficiency is in a narrow range of operation - in a hybrid vehicle, the engine operates within its range of highest efficiency. The power curve of electric motors is better suited to variable speeds and can provide substantially greater torque at low speeds compared with internal-combustion engines. 

2. Like many electric engines, but in contrast to conventional ones, braking in a hybrid engine is controlled in part by the electric motor which can recapture part of the kinetic energy of the car to partially recharge the batteries. This is called regenerative braking and one of the reasons for the high efficiency of hybrid engines. In a conventional vehicle, braking is done by mechanical brakes, and the kinetic energy of the car is wasted as heat. 

3. Hybrids are much more energy efficient than traditional internal combustion engine vehicles because they generally provide greater fuel economy. This statistic has a major implication for the reducing petroleum consumption and vehicle air pollution emissions worldwide

4. Reduced wear and tear on the gasoline engine. 

5. Reduced wear on brakes from the regenerative braking system use. 

6. Reduced noise emissions resulting from substantial use of electric engine at low speeds, leading to roadway noise reduction and beneficial noise health effects. Note, however, that this is not always an advantage; for example, people who are blind or visually-impaired, and who rely on vehicle-noise while crossing streets, find it much more difficult to do safely. 

7. Reduced air pollution emissions due to less fuel consumed per travel mile, leading to improved human health with regard to respiratory and other illness. In fact composite driving tests indicate total air pollution of carbon monoxide and reactive hydrocarbons are 80 to 90 percent cleaner for hybrid versus conventional vehicles. 

8. Increased driving range without refueling or recharging compared with electric vehicles and perhaps even compared with internal-combustion vehicles. Limitations in range have been a problem for traditional electric vehicles.
9. Hybrid Engine needs the same general maintenance as conventional vehicles. They use batteries as part of the hybrid system and those batteries have a limited number of charging cycles (the number of times a battery can be charged and discharged). There was wide variety of engines which employ the batteries with high capabilities which are proportional to the cost of the engine.
4.
Disadvantages:
1. It has been observed that the success of the hybrid engine comes despite the need to carry two complete power systems. In a poorly designed car this might increase the weight and size and therefore greater losses in acceleration and aerodynamic drag. In fact, the relative desirability of this concept rests on the deficiencies of the two underlying systems; the unfavorable torque curve of the internal combustion engine, referred to above, and the lack of a system of storing and delivering electrical power with anything near the energy density of combustible liquid fuels, so that a fuel tank, internal combustion engine, and generator together still represent a better source of electrical power than the equivalent weight and volume of batteries. 
2. In the event of relatively large leaps forward in battery or fuel cell technology, the internal combustion portion of the hybrid will become superfluous. Somewhat less likely is the possibility of a change in the general popular mode of automobile use largely supplanting short trips by use of mass transportation, so that the majority of automotive operation becomes steady speed cruising rather than stopping and starting; this would eliminate the advantage gained from regenerative braking and the low rpm torque boost of the electrical portion of the hybrid, and allow very small forced induction internal combustion engines to be preferred over hybrid engine.
5.
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