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Introduction

Have you pulled your car up to the gas pump lately and been shocked by the high price of gasoline? Maybe you thought about trading in your car for something that gets better mileage. Or maybe you're worried that your car is contributing to the greenhouse effect.

The auto industry has the technology to address these concerns. It is the hybrid car. There are a lot of hybrid models on the market these days, and most automobile manufacturers have announced plans to manufacture their own versions.

How does a hybrid automobile work? What goes on under the hood to give you 20 or 30 more miles per gallon than the standard automobile? And does it pollute less just because it gets better gas mileage? In this report, we will help you understand how this technology works, its advantages and disadvantages, and how this influence in the environment and the economic.
​​
Definition and History

Many people have probably owned a hybrid vehicle at some point. In fact, hybrid vehicles are all around us. Ahybrid vehicle is a vehicle that uses two or more distinct power sources to move the vehicle. The term most commonly refers to hybrid electric vehicles (HEVs), which combine an internal combustion engine and one or more electric motors.Most hybrid cars on the road right now are gasoline-electric hybrids.

In the 18th century, France had a steam-powered motor carriage that traveled 6 mph. In the 19th century, an Englishman assembled a car with an electric motor, and a blacksmith in Vermont produced an electric motor powered carriage in the 1830s. A German named Porsche manufactured a front wheel drive electric car and later a hybrid using an internal combustion engine pared with an electric motor. This is probably the first hybrid vehicle on record. 
After the U.S. Congress in the late 1960s, launched bills suggesting that producing electric vehicles would help cut air pollution, renewed interest in alternative transportation was revived. By the late 1970s, General Motors was spending more than $20 million on electric vehicle research and promised to have effective cars by the mid-80s. In 1993, the Department of Energy initiated the Hybrid Electric Vehicle (HEV) program as a partnership with the three largest U.S. car manufacturers: GM, Ford and Chrysler. Their joint goal was to have realistic models by 2000 and usable vehicles by 2003-keeping costs, safety and operation in line with conventional cars, but with double the mileage. Over the next few years, several automakers offered electric vehicles for sale starting in California, such as the Toyota RAV4, Ford's Ranger pickup and Honda's EV Plus. The disadvantages of electric cars showed up in unenthusiastic sales, so the manufacturers went back to the HEV concept. Toyota put out the first bona fide mass produced hybrid car in Japan in 1997-the four-door Toyota Prius. It appeared in the U.S. in 2000. Since then, most of the other car manufacturers have jumped on board. 

Hybrid System
Hybrid automobiles blend two or more technologies, and in the case of HEVs, it is the merging of gasoline power with electric power. Today's hybrid cars pair an internal combustion (IC) engines or gas-powered with an electric motor powered by a nickel hydride battery. The electric motor assists the gas engine in starting up and accelerating. This decreases the use of gas and reduces toxic emissions from the IC engine. What makes this technology successful over previous attempts is the development of a braking system that recharges the battery every time you hit the brakes so you never need to recharge the battery. 
Moreover, the gasoline engineof a hybrid car can be much smaller than the one in a conventional car and therefore more efficient. Most cars require a relatively big engine to produce enough power to accelerate the car quickly. In a small engine, however, the efficiency can be improved by using smaller, lighter parts, by reducing the number of cylinders and by operating the engine closer to its maximum load.  

This explains why two of the same model cars with different engines can get different mileage. If both cars are driving along the freeway at the same speed, the one with the smaller engine uses less energy. Both engines have to output the same amount of power to drive the car, but the small engine uses less power to drive itself. The engine in the hybrid car is powerful enough to move the car along on the freeway, but when it needs to get the car moving in a hurry, or go up a steep hill, it needs help. That "help" comes from the electric motor and battery, this system steps in to provide the necessary extra power. 
Economic and environmental pros of hybrid cars

You might wonder why anyone would build such a complicated machine when most people are perfectly happy with their gasoline-powered cars. The reason is twofold:to improve mileageand to reduce tailpipe emissions. These goals are actually tightly interwoven.
Economic Pros
Besides a smaller, more efficient engine, today's hybrids use many other tricks to increase fuel efficiency. Some of those tricks will help any type of car get better mileage, and some only apply to a hybrid. To squeeze every last mile out of a gallon of gasoline, a hybrid car can: 

· Recover energy and store it in the battery - Whenever you step on the brake pedal in your car, you are removing energy from the car. A hybrid car can capture some of this energy and store it in the battery to use later. It does this by using "regenerative braking." That is, instead of just using the brakes to stop the car, the electric motor that drives the hybrid can also slow the car. In this mode, the electric motor acts as a generator and charges the batteries while the car is slowing down. 

· Sometimes shut off the engine - A hybrid car does not need to rely on the gasoline engine all of the time because it has an alternate power source, the electric motor and batteries. So the hybrid car can sometimes turn off the gasoline engine, for example when the vehicle is stopped at a red light. 

· Use low-rolling resistance tires - The tires on most cars are optimized to give a smooth ride, minimize noise, and provide good traction in a variety of weather conditions. But they are rarely optimized for efficiency. In fact, the tires cause a surprising amount of drag while you are driving. Hybrid cars use special tires that are both stiffer and inflated to a higher pressure than conventional tires. The result is that they cause about half the drag of regular tires. 

· Use lightweight materials - Reducing the overall weight of a car is one easy way to increase the mileage. A lighter vehicle uses less energy each time you accelerate or drive up a hill. Composite materials like carbon fiber or lightweight metals like aluminum and magnesium can be used to reduce weight. 
How much you will save on fuel costs by driving a hybrid car instead of a non-hybrid depends on several factors including how much you drive, the cost of gas and how long you plan to keep your car. If you compare the Honda Civic Hybrid to the Civic non-hybrid, for example, at $2/gallon you'd save $100/year for every 10,000 miles. This is based on a difference of 10 MPG between the two cars. If your new hybrid got 20 MPG over your conventional car, all other factors remaining the same, you'd save $250/year. Whether or not you will save as much on fuel costs as the additional cost of a hybrid automobile will be based on the previous factors mentioned as well as which hybrid automobile you buy. 
In the Unites States, President Bush signed an energy bill in late 2005 that provides generous tax credits to people who buy new hybrid automobiles and other fuel-efficient vehicles starting January 1, 2006. Credits will decline after a car manufacturer has sold 60,000 hybrids under the new program, so buyers might have to act quickly to get the benefit. The credits vary by model and will be based on two things: how much more fuel efficient the car is compared with an average 2002 car of the same weight class and how much gasoline the car will save over its lifetime compared with a baseline car in the same weight class. Additional economic advantages of some of the hybrid vehicles include use of carpool and HOV (high occupancy vehicle) lanes and parking free at downtown meters and in city lots.
Environmental Pros
The United States is the world's largest producer of CO2. U.S. motor vehicles use over eight million barrels of oil per day, costing roughly $200,000 per minute to import. More than 50% of U.S. oil is imported-25% from Persian Gulf countries. Petroleum products supply more than 95% of America's transportation energy requirements. Besides air quality, the process of extracting oil creates other harmful effects-oil spills, underground fuel storage tank leaks and tropical forest destruction. In addition, the U.S. dependence on foreign oil poses economic and security hazards. The quantity of CO2 released by a vehicle is basically proportional to the amount of fuel consumed; therefore fuel-efficient cars can definitely contribute to stopping global warming. HEVs have the potential to decrease CO2 gas emissions by one-third to one-half and at the same time cut U.S. dependence on foreign oil. Compared to a conventional car, the hybrids burn far less gas per mile and produce much less pollution, especially greenhouse gases. The key thing here is that the amount of pollution allowed does not depend on the mileage your car gets. But a car that burns twice as much gas to go a mile will generate approximately twice much pollution. That pollution will have to be removed by the emissions control equipment on the car. So decreasing the fuel consumption of the car is one of the surest ways to decrease emissions. 
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Differences between Hybrid cars and Electric cars
Electric cars are 100% emission-free, having no polluting byproducts, therefore they are cleaner than hybrid automobiles. They secure their power from batteries, the sun or hydrogen fuel cells. Battery-powered electric cars, besides being cleaner, are more fuel-efficient, get better mileage and have less moving parts to wear out. Cars powered by hydrogen fuel cells are emission-free, lightweight, compact, three times as efficient as gas engines, have excellent ranges, easy refueling and are totally safe. Therefore the primary advantages of electric cars over hybrid cars are their lower emissions and higher efficiency. 

However, some of the disadvantages of all electric cars have been their limited range, long recharge times or exorbitant costs associated with continual powering of the battery that runs the electric motor. Although solar-powered electric cars, which are equipped with batteries that are charged by the sun, have longer ranges, they are still dependent on batteries, which have size and weight limitations. To meet public acceptance, a car must include specific conditions: drive a minimum of 300 miles (482 km) between re-fueling, fill-up promptly and drive fast enough to match traffic. An electric car cannot go more than 100 miles (161 km) between re-charging, is difficult to re-charge in some instances and doesn't drive beyond 60 mpg as yet.

Toyota Hybrid System
Everything started in 1993, with the question: "Can vehicles in the upcoming twenty-first century remain the same as they have been up to now?"It was during this time, when the term "hybrid" was not yet in common use, that Toyota launched a project to investigate what type of vehicles would be best for the twenty-first century. The scope of research was expanded to include areas such as ease of boarding and exiting, body size, design, and fuel efficiency, as well as twenty-first century themes including societal issues; and a process of reviewing from the very beginning what a vehicle is and its manufacturing processes was repeatedly carried out.
A short time later, global environmental issues, including global warming and the limits of fossil fuels, became increasingly prominent. The hybrid system, which combines an engine and a motor, is one of the responses to those serious problems that humanity was facing for the first time.
The Prius
The precise symbol of this approach is the Prius which was the first bona fide mass produced hybrid car in Japan in 1997. True to its name, which is derived from the Latin that means "to go before," the Prius features numerous state-of-the-art technologies and achieves vastly superior fuel efficiency.The system marked the birth of a groundbreaking new category--the first of its kind in the world--and this ushered in the new era of the hybrid vehicle. 
The Prius is the symbol of the Toyota hybrid system, created so the Earth, people, and motor vehicles can continue to harmoniously co-exist.It goes without saying that the place where the Prius is made should also be environmentally-considerate. This is why Prius cars are made at the Tsutsumi Plant, which employs an "eco-system" that utilizes natural resources while operating in harmony with the natural environment.This car reduces normalized tailpipe emissions by up to 90% and greenhouse gas emissions by around 50%
Toyota in the near future
Toyota is implementing "sustainable plant" activities using the Tsutsumi Plant in Japan as a model for achieving a sustainable automobile society.These activities emphasize the role of nature in creating production sites that exist in harmony with their natural surroundings.

Toyota has adopted a concept known as "sustainable mobility."
We are seeking to create a mobile unit with sustainable mobility at the core; in other words, the ultimate "eco-car" that allows the Earth, people, and vehicles to coexist harmoniously long into the future.
To achieve this, we are developing technologies from the following three perspectives to enhance the environmental performance of vehicles: 

· Improving fuel efficiency to reduce CO2 emissions

· Making exhaust emissions cleaner to lessen atmospheric pollution

· Responding to energy diversification

· Hybrid technology will be core technology of the ultimate "eco-car."
The vehicle must not only have outstanding environmental performance, but also be able to exhibit this performance anywhere in the world, no matter what the environment, lifestyle habits, or economic conditions.
One example is fuel. The ultimate system must be able to operate on gasoline, bio-ethanol, or hydrogen. And Toyota's hybrid system will make that sort of flexibility possible.
Toyotastrives to minimize the impact on the natural environment and create plants that can continue operating long into the future.
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What other fuel sources may be used in the future?

Although research is continually progressing, there are no other alternative fuel vehicles available yet for mass consumption. A lot of research is being conducted into fuel cells, an electrochemical power plant fueled by hydrogen that creates electricity for driving a vehicle's electric drive motors.Hydrogen-powered fuel cells hold the promise as a clean source of power for electric motors, without the limitations of batteries.Since hydrogen is the most abundant element in the universe, it seems like the best replacement for more limited resources like oil. Its great advantage is that it's more than twice as efficient as an internal combustion engine in transforming energy into power and it does this without combustion. Its sole emissions are heat and water vapor, with no greenhouse gases produced. However, due to production costs and refueling limitations, manufacturers estimate that road-ready hydrogen-powered vehicles are at least a decade away. In addition to hydrogen fuel cells, engineers continue to experiment with alternative fuels such as biodiesel, natural gas, ethanol, methanol and propane-as well as fuel made from corn, soybeans, grass and sugar beets. Concept vehicles are being tested and some are even being used in commercial situations, like buses and other commercial vehicles that run on diesel. These fuels may represent a new breed of hybrid beyond the still gas-polluting engines of the current crop of HEVs.



Statistics
	Top national markets for hybrid electric vehicles
between 2007 and 2009[10]

HYPERLINK "http://en.wikipedia.org/wiki/Hybrid_electric_vehicle" \l "cite_note-dashboard08-84"[85]

HYPERLINK "http://en.wikipedia.org/wiki/Hybrid_electric_vehicle" \l "cite_note-dashboard07-85"[86]

	Rank
	Country
	Number of
registered
hybrids
2009
	Percent of
global hybrid
registrations
2009
	Number of
registered
hybrids
2008
	Percent of
global hybrid
registrations
2008
	Number of
registered
hybrids
2007
	Percent of
global hybrid
registrations
2007

	1
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 Japan
	334,000[81]
	45%
	94,259
	18%
	69,015
	14%

	2
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 United States
	290,271[9]
	39%
	312,209
	61%
	350,289
	70%

	3
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 Canada
	16,167(1)
	2%
	15,385
	3%
	14,828
	3%

	4
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 Netherlands
	13,686(1)
	-
	11,814
	2%
	n.a.(2)
	-

	5
	[image: image7.png]


 United Kingdom
	13,661(1)
	-
	19,963
	4%
	15,968
	3%

	Notes: (1) Cumulative sales until November 2009 only. (2) For year 2007 Netherlands was not among the top 5 world markets. Germany, with7,515 hybrids sold, was the fifth country in the rank.[86]


Conclusion

· Hybrid cars blend the best of the conventional car with the best of electric cars for a winning combination. Uniting the cleaner energy of the electric motor with the long-range power of the gasoline engine.
· The benefits of a hybrid car are that it canimprove mileagebecause the gasoline engineof a hybrid car can be much smaller than the one in a conventional car and therefore more efficient anddecrease CO2 gas emissions which are one of the causes of the global warming.
· Although, both use technology that is designed to decrease the use of gasoline fuel for powering car engines, there is a difference between electric cars and hybrid cars. Electric cars are totally electric, meaning that they must be plugged in and charged, and that the range of the car is only as far as the charge. Hybridcars use a mixture of gas and electric power to create a gas efficient partially electric car with a less limited range.
· As other fuel sources for the future, there are: hydrogen, biodiesel, natural gas, ethanol, methanol and propane
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