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Abstract - The paper goal is to analyze conventional and non-conventional hybrid systems, their impact to environmental issues, possibilities and advantages of using this type of technology. The world energy demand is increasing. A huge percentage of the world's energy is still derived from ecologically unacceptable sources of energy; especially fossil fuels that are still the dominant source of energy. Fossil fuels are slowly disappearing and their usage is causing more environmental threats and growing energy demand. In that reason there is a need for more environmentally friendly transport fuels to replace fossil ones. Today, there is a strong awareness and orientation in transport industry to renewable energy sources that are sustainable and free from greenhouse gases like solar, wind, small hydro, bio etc. Development of conventional and non-conventional hybrid systems are one step forward in achieving common goals in reducing CO2 in transport industry. Conventional hybrid systems is primarily a combination of internal combustion engines and intelligent electric drive systems, while non-conventional hybrid systems combine two or more sources of energy for the purpose of balancing their characteristics, and because of the greater system reliability. Since they are currently in the experimental stage, only a few systems can be found in the world, mainly in the automotive industry. 
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I.  Introduction

Oil wells, pipelines, refineries, gas stations, coal mines, generating plants, transmission wires, and related technologies together make up the planet's largest and most expensive technological system. Based primarily on oil, coal, and natural gas, energy services structure everyday life both directly and by enabling computing, air-conditioning, telecommunications, and global transport. For nearly half a century, environmentalists and technological innovators have been urging reduced reliance on fossil fuels, but technological momentum remains dominant. Alternative energy advocates long have believed that renewable energy from sun, wind, and biomass could supply the planet's needs. 

Electricity generated by wind turbines is now the largest renewable source. Wind power is expected to triple within a decade, partly because it is the least-expensive renewable source. Solar thermal energy for space heating, once considered the most promising alternative source, but it so far has proven too fussy and too expensive for widespread use. 

Both the European Union and the United States in 2002 announced research programs into using hydrogen as a fuel. Not a source of energy but a means of storing it in convenient form, hydrogen is produced by running an electric current through water (H2O) and by then separating out the hydrogen, which can be stored, distributed through pipelines, or used in fuel cells to generate electricity. Hydrogen also can be made from natural gas, and technologists are currently working on other ways of producing it. However, critics argue that hydrogen actually would yield less net energy than direct utilization of whatever fossil fuel sources are used to generate the hydrogen; they also argue that there would be no net reduction in pollution.

Hybrid systems also can be a solution for reducing CO2. Hybrid models describe systems composed of both continuous and discrete components.

In year 2009, we celebrated 100th anniversary of the granting of the first US patent for what was called the “Mixed Drive for Autovehicles.” Henri Pieper, a German-born inventor and gunmaker in Belgium, submitted his application on November 23, 1905—and was granted a US patent on March 2, 1909.
II. Hybrid systems analysis

The rapid depletion of fossil fuel resources on a worldwide basis has necessitated an urgent search for alternative energy sources to cater to the present day demands. Alternative energy resources such as solar, wind, ocean thermal and tidal have attracted energy sectors to generate power on a large scale. However, solar and wind energy systems are being considered as promising power generating sources due to availability and the topological advantages in local power generation. It is prudent that neither standalone wind energy system nor solar system can provide a continuous supply of energy due to seasonal that combine solar and wind generating units with battery backups are implemented to satisfy the load demand.[1]
The hybrid systems are dynamical systems with interacting continuous-time dynamics (modeled by differential equations) and discrete-event dynamics (modeled by automata). They are important in applications in CAD, real-time software, robotics and automation, mechatronics, aeronautics, air and ground transportation systems, process control, and have recently been at the center of intense research activity in the control theory, computer-aided verification, and artificial intelligence communities. In the past several years, methodologies have been developed to model hybrid systems, to analyze their behavior, and to synthesize controllers that guarantee closed-loop safety and performance specifications. These advances have been complemented by computational tools for the automatic verification and simulation of hybrid systems.

Several technologies, especially the wind energy, small hydropower, biomass energy and solar power, are economically competitive. Other technologies are dependent on market demand in order to become economically viable compared to conventional energy sources.
The process of adopting new technologies is very slow. The main problem for the installation of new facilities is the starting price. This raises the price of energy obtained in the first few years at the level higher then energy available on conventional methods. A large part of energy production from renewable sources is the result of ecological consciousness of the population, which in spite of initial economic cost install facilities for the production of "clean" energy. The European community has a strategy for doubling the use of renewable energy sources. The plan contains a series of measures to encourage private investment in facilities to convert renewable energy into usable energy (the most part into electricity). In addition, the state of the European Union (EU) have set another ambitious goal to increase the share of renewable energy sources 20% of overall energy consumption in the EU until 2020. year.
A. Conventional hybrid systems
For most people hybrid technology has become accessible whit introduction of hybrid cars. Whether the electrical car shall become common is today not a question about technology, only a question about politics. It is today possible, based on advanced battery technology, to overcome a range of about 500 km. Cars with electrical drive systems represent a solution for the future, and will in steadily increasing degree be seen on the roads.

Hybrid systems are primarily a combination of internal combustion engines and intelligent electric drive system. Besides saving fuel and reducing emissions are used for better dynamics and driving pleasure.
Hybrid technology can be effectively applied to improve the efficiency of various engines, regardless of what it is used as fuel (gasoline, diesel fuel, alternative fuel or fuel cell). Hybrid vehicles not only emit less greenhouse gases and consume less fuel, they are completely silent when operating an electric motor and having an impressive performance.

Revolutionary progress made ​​by hybrid technology is an intelligent power management that comes from two different sources so that each dimension of driving, during acceleration, on the open road, braking and stopping and starting, be done in the best possible way.

This highly innovative solution consists of a gasoline engine with a minimum consumption of fuel, combined with a completely harmless environment, an electric motor connected to a set of nickel metal hybrid batteries for extra power. Both of these energy sources are working together under the supervision of a sophisticated computer to control power management for maximum efficiency in driving.

Currently almost all vehicle manufacturers are working on hybrid technology, experts from several branches of science working on the development of efficient hybrid systems.

B. Non conventional hybrid systems

Hybrid systems are a combination of two or more sources of energy for the purpose of balancing their characteristics, and because of the greater system reliability.

Power systems utilizing renewable energy such as wind, solar and micro-hydrorequire control methods to maintain stability due to the real time variation of inputenergy and load, while maximizing the use of renewable resources.[2]
Since they are currently in the experimental stage, only a few such systems can be found in the world. There are several performances of hybrid systems:

· fuel cells in combination with gas turbines or micro turbines,
· Stirling engine combined with solar power (figure 1.),

· wind power combined with storage tanks of energy, for example, internal combustion engines, turbines or fuel cells,

· internal combustion engines or micro turbines in combination with storage tanks of energy 
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Figure 1. Stirling engine combined with solar power
III. Advantages of hybrid systems

Some advantages of hybrid systems compared to conventional energy sources: 

· Optimum utilization of renewable energy sources in a remote area

· The certainty of meeting load demands at all times is greatly enhanced bythe hybrid systems
· In some hybrids, batteries are used in addition to the diesel generator, thebatteries meet the daily load fluctuation, and the diesel generator takes care of thelong term fluctuations.

· Designed for easy to operate, service and maintenance when required.

· Most eco friendly and clean source of power.

· The hybrid systems provide more consistent year round renewable energyproduction. These systems are modular and can be expand easily.
· Lying of the expensive grid line, transmission and distribution losses can beeliminated.

· Eliminates any associated expensive electricity bills.

The great advantage of hybrids is seen through the growing environmental awareness of citizens. Parallel with the development of environmental consciousness scientists will have to expand the product range of hybrid-powered systems, but also continue to invest in new technology. For drastic increase in the popularity of hybrids we need more than one good model and individual tax breaks from more advanced countries.

A. Non conventional hybrid systems in practice

Like mention in the previous section there is not many examples of non conventional systems.

Fuel cell/gas turbine combination cycles have the potential to achieve efficiencies over 70%, (with intercooling and exhaust heat recovery 80% efficiencies are possible), non-optimum arrangement of the various components can dissipate much of that potential. In addition, operating over 70% efficiency may be prohibitively expensive. As modeling indicates, such efficiency requires a fuel cell operating with low power density. The low power density means the cycle will demand more fuel cells to produce a given amount of electric power and adequate heat to run the CT, driving up the cost. The additional fuel cells also shift more of the overall system power output to the more expensive fuel cell, which adds to higher costs. A major thrust of this paper is to begin to define and narrow the ranges where cost and efficiency trade-offs are likely to be optimal.[3]
A solar Stirling Engine (or Hot Air Engine) takes advantage of the fact that concentrated sunlight is a fantastic heat source, and as such can be used to generate electricity more efficiently than photovoltaic solar panels.
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Figure 2. Stirling Engine
The Stirling Engine was developed in 1816 by Robert Stirling in order to offer an alternative to the frequently explosive early steam engines. Basically a closed cylinder containing a piston and helium, nitrogen or hydrogen gas is heated at one end by concentrated sunlight, and cooled at the other end by air or water.

As the gas expands and cools with the movement of the piston, a generator can be driven to produce electricity. (If the engine is run in reverse then it produces a cooling effect acting as a 'Stirling cooler').[4]
With a Stirling engine combustion occurs outside the engine which made it much safer and less likely to explode. Stirling Engines did not catch on in the nineteenth century because of the costs of manufacture despite exceptional efficiency of almost 50% in some cases.

The dish pictured above is manufactured by Stirling Energy Systems of Phoenix, USA. An array of concave mirrors focus the sun's rays onto a single point which drives a four-cylinder stirling engine which turns a 25 kW generator. The concentrated solar collector is over 10 meters across and it currently costs 1/4 million dollars.

Collectors can be connected together into arrays in order to generate larger amounts of electricity. There are currently proposals to erect a 20,000 dish array somewhere in the sunny South West of the USA to pump out 500 MW of power - more than many nuclear or fossil fuel power stations. Stirling engines can also be used with geothermal heat, or waste industrial heat, to generate electricity.

B. Impact of hybrid systems on the environment
Production, transportation and energy use in a large extent affect the environment and ecosystems. Energy impact on the environment is almost always negative, like the direct environmental disasters like oil spills, acid rain and radiation to the indirect consequences such as global warming. Since the energy needs of mankind will continue to grow over the next few decades, there are necessary measures to reduce the impact of energy exploitation on the environment reduced to a minimum.

Two basic problems of non-renewable energy are that we find them in limited quantities and that they pollute the environment. Combustion of fossil fuels releases large amounts of CO2, which is greenhouse gas. It is most likely reason because there has been a global temperature increase on Earth. Nuclear fuel is not dangerous for the atmosphere, but the compounds formed by nuclear reactions remain radioactive for years and should be stored in special tanks. With renewable energy sources we don’t find such problems.

Percentage use of environmentally friendly renewable energy is still negligible on a global scale so that the environmental problems as a result of excessive use of fossil fuels deserve special attention not only with energy but certainly also from the ecological point of view. Different energy sources have different impacts on the environment in which these sources of energy produced, transported or used. Surface ozone is just one of the many problems associated with energy.
IV. Conclusion

The modern lifestyle involves increasing use of energy in order to achieve greater efficiency and comfort, and energy use is every day increasing. Currently the majority of energy needs of mankind is produced by using fossil fuels, and in the future will have to replace these fuels with cleaner sources of energy in the form of renewable energy sources or nuclear energy. 

As you can see from the article, available energy is more than enough to cover all possible future energy needs, you just need to find ways to clean and safe utilization of various energy sources, of course, with a gradual reduction of the oil companies lobby. 

Due to the increasing influence on everyday life and quality of life energy has become a major strategic resource in developed countries.
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