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ABSTRACT

Automobile hybridization is considered as an imaottstep in reducing greenhouse gases and relatechative
emissions. However, current hybrid electric velicee a temporary solution on the way to zero eoms®ad vehicles.
This paper discusses the use of hybrid electriécielpower train. This vehicle allows a controlaségy which includes

both fuel-economy and performance modes.

Recently there has been a lot of interest in theept of hybrid electric vehicles, which have gneetential to

attain higher fuel economy and efficiency.

How does a hybrid automobile work? What goes oreutide hood to give you 20 or 30 more miles pelogal
than the standard automobile? And does it polless fjust because it gets better gas mileage? Bjpisr fhelps us to
understand the technology behind these hybrid lehi@ brief review of design considerations ankka@®n of major

components for hybrid electric vehicles is provided
KEYWORDS: Hybrid Vehicles, Energy Saving, Regenerative Brgkigco Friendly
INTRODUCTION

An alternative fuel vehicle is a vehicle that ramsa fuel other than "traditional” petroleum fu@dstrol or diesel)
and also refers to any technology of powering angiren that does not involve solely petroleum
(e.g. electric car, hybrid electric vehicles, sgtewered). Because of a combination of factorshsag environmental
concerns, high oil prices and the potential forkped, development of cleaner alternative fuels autvanced power

systems for vehicles has become a high priorityrfany governments and vehicle manufacturers arthendorld.

A hybrid vehicle is a vehicle that uses two or mdigtinct power sources to move the vehicle. Thetmost
commonly refers to hybrid electric vehicles (HEVa)hich combine an internal combustion engine and on more

electric motors.

A hybrid vehicle uses multiple propulsion systemstovide motive power. The most common type ofrliyb
vehicle is the gasoline-electric hybrid vehiclediieh use gasoline (petrol) and electric batter@stlie energy used to
power internal-combustion engines (ICEs) and dlectotors. These motors are usually relatively $raatl would be
considered "underpowered" by themselves, but tlaeyprovide a normal driving experience when usedoimbination
during acceleration and other maneuvers that reqrizater power. The presence of the electric foaieris intended to

achieve either better fuel economy than a conveatieehicle or better performance.
History of Hybrid Vehicles

Henri Pieper in 1899 developed the first petroteietybrid automobile in the world. In 1901 Ferdimd Porsche
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developed the Lohner-Porsche Mixte Hybrid, the tfigasoline-electric hybrid automobile in the worlgsing
two motor-in-wheel-hub arrangements with a comlomstjenerator set providing the electric power,irsgttwo speed
records While liquid fuel/electric hybrids date kdo the late 19th century, the braking regeneeatiybrid was invented

by David Arthurs, an electrical engineer from Sgdale, Arkansas in 1978-79. [1]

In 1905, Henri Pieper of Germany/Belgium introducadhybrid vehicle with an electric motor/generator,
batteries, and a small gasoline engine. It useeltric motor to charge its batteries at crupeesl and used both motors

to accelerate or climb a hill.

In 1931 Erich Gaichen invented and drove from Abweny to Berlin a 1/2 horsepower electric car conitaj

features later incorporated into hybrid cars.

Automotive hybrid technology became widespread r@gg in the late 1990s. The first mass-produceatitly
vehicle was the Toyota Prius, launched in Japah9®y7, and followed by the Honda Insight, launched 999 in the
United States and Japan. The Prius was launchedrope, North America and the rest of the worl@®@0. [1]

How Does a Hybrid Car Work?

In a traditional hybrid vehicle, we have a complelectric car. It includes an electric motor topde all of the
power to the wheels, as well as batteries to sugymotor with electricity and a completely separgasoline engine
powering a generator. The engine is very smalltl@0 horsepower) and it are designed to run dtgone speed for
maximum efficiency. The purpose of this small, @éint engine is to provide enough power for the ataits cruising
speed. During times of acceleration, the battepiewide the extra power necessary. When the caledglerating or
standing still, the batteries recharge. This sbhybrid car is essentially an electric car witbilt-in recharger for longer

range. The advantage is that the small, efficiasbiine engine gets great mileage. [2]

» Design Considerations of Hybrid Vehicles

In some cases, manufacturers are producing HEMsuieathe added energy provided by the hybrid syst®
give vehicles a power boost, rather than signifigaimproved fuel efficiency compared to their tit@whal counterparts.
The trade-off between added performance and imprduel efficiency is partly controlled by the sofive within the
hybrid system and partly the result of the enginattery and motor size. In the future, manufacsinmay provide
HEV owners with the ability to partially controlishbalance (fuel efficiency vs. added performarasejhey wish, through

a user-controlled setting. Toyota announced in dan2006 that it was considering a "high-efficighbutton. [3]
Hybrid Vehicle Power Train Configurations

» Parallel Hybrid: In a parallel hybrid vehicle, the single electriotor and the internal combustion engine are
installed such that they can power the vehicleeeitindividually or together. Most commonly the imtel
combustion engine, the electric motor and gear bo& coupled by automatically controlled clutches.
For electric driving the clutch between the intérr@mbustion engine is open while the clutch to dbkar box is

engaged. While in combustion mode the engine artdmnon at the same speed.

» Mild Parallel Hybrid: Mild hybrid, is a vehicle that cannot be driveriedp on its electric motor, because the

electric motor does not have enough power to prtpelehicle on its own. Mild hybrids only includeme of
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the features found in hybrid technology, and usuathieve limited fuel consumption savings, up Sgércent in
urban driving and 8 to 10 percent overall cycle.eJéh types use a generally compact electric motor
(usually <20 kW) to provide auto-stop/start feasua@d to provide extra power assist during thelara#on, and

to generate on the deceleration phase.

» Power-Split or Series-Parallel Hybrid: In a power-split hybrid electric drive train theeze two motors:
An electric motor and an internal combustion engirfee power from these two motors can be shareldive the
wheels via a power splitter, which is a simple plany gear set. The ratio can be from 0-100% fer th
combustion engine, or 0—-100% for the electric matoranything in between, such as 40% for the Béentotor
and 60% for the combustion engine. The combustiogine can act as a generator charging the batteries
Power-split hybrids have the benefits of a comliamabf series and parallel characteristics. Assalltethey are
more efficient overall, because series hybrids tentie more efficient at lower speeds and paradietl to be

more efficient at high speeds; however, the cogioafer-split the hybrid is higher than a pure datal

» Series Hybrid: Series-hybrid vehicles are driven by the electrimton with no mechanical connection to the
engine. Instead there is an engine tuned for rgn@ingenerator when the battery pack energy supgply i
sufficient for demands. In series hybrids, only ¢hectric motor drives the drivetrain, and a smidlzE works as
a generator to power the electric motor or to reghdhe batteries. They also usually have a ldbgéery pack
than parallel hybrids, making them more expendimece the batteries are low, the small combustiainencan

generate power at its optimum settings at all timgsking them more efficient in extensive city dniy.

*  Plug-in Hybrids (PHEVS): A plug-in hybrid electric vehicle (PHEV), also knowas a plug-in hybrid, is a hybrid
electric vehicle with rechargeable batteries tlzat be restored to full charge by connecting a jpbugn external
electric power source. A PHEV shares the charatiesiof both a conventional hybrid electric ve@jdiaving an
electric motor and an internal combustion engimet af an all-electric vehicle, also having a plogcbnnect to
the electrical grid. PHEVs have a much larger Et#ic range as compared to conventional gasaleetric
hybrids, and also eliminate the "range anxiety"oasged with all-electric vehicles, because the lzostion

engine works as a backup when the batteries atletddp[4]
Technology Used in Hybrid Vehicles

The varieties of hybrid electric designs can béedéntiated by the structure of the hybrid vehitvetrain, the

fuel type, and the mode of operation.

In 2007, several automobile manufacturers annourtleat future vehicles will use aspects of hybridcéiic
technology to reduce fuel consumption without tlse of the hybrid drivetrain. Regenerative brakiag de used to
recapture energy and stored to power electricassmries, such as air conditioning. Shutting ddvenengine at idle can
also be used to reduce fuel consumption and redmissions without the addition of a hybrid driveirdn both cases,
some of the advantages of hybrid electric technolag gained while additional cost and weight maylitnited to the

addition of larger batteries and starter motorg. [5

Impact Factor(JCC): 1.5548 - This article can be denloaded from www.impactjournals.us




| 62 Pavan R. S |

Some of the advanced technologies typically uselyyids include

» Regenerative Braking: The electric motor applies resistance to the draetcausing the wheels to slow down.
In return, the energy from the wheels turns theamathich functions as a generator, converting gneormally

wasted during coasting and braking into electrjaithich is stored in a battery until needed bysleetric motor.

» Electric Motor Drive/Assist: The electric motor provides additional power toigisthe engine in accelerating,
passing, or hill climbing. This allows a smallerpma efficient engine to be used. In some vehidies, motor

alone provides power for low-speed driving conditiavhere internal combustion engines are leasfieff.

e Automatic Start/Shutoff: Automatically shuts off the engine when the vehicbmes to a stop and restarts it

when the accelerator is pressed. This preventedastergy from idling. [6]

Environmental Impact by HEV's

*  Fuel Consumption and Emissions Reductions

The hybrid vehicle typically achieves greater feelonomy and lower emissions than conventional riader
combustion engine vehicles (ICEVs), resulting iwée emissions being generated. These savings asnarfy achieved

by three elements of a typical hybrid design:

o Relying on both the engine and the electric motorpeak power needs, resulting in a smaller engined more

for average usage rather than peak power usagmalles engine can have less internal losses andrlowight.

o Having significant battery storage capacity to etand reuse recaptured energy, especially in stdgga traffic

typical of the city driving cycle.

0 Recapturing significant amounts of energy duringkbrg that are normally wasted as heat. This reg¢ine
braking reduces vehicle speed by converting sonits &fnetic energy into electricity, depending npgbe power

rating of the motor/generator.

Any combination of these three primary hybrid adages may be used in different vehicles to realifferent
fuel usage, power, emissions, and weight and co$itgs. The ICE in an HEV can be smaller, lightend more efficient
than the one in a conventional vehicle, becausectimbustion engine can be sized for slightly abaverage power
demand rather than peak power demand. The grea¢éreEonomy of HEVs has implication for reducedrgletim

consumption and vehicle air pollution emissionsldwide. [7]
* Noise

Reduced noise emissions resulting from substamsialof the electric motor at idling and low spedelading to

roadway noise reduction with comparison to conwerai gasoline or diesel powered engine vehicles.

The reduced noise may not be beneficial for aldrosers, as blind people or the visually impairse tne noise

of combustion engines a helpful aid while crossitrgets and feel quiet hybrids could pose a negatipact.
* Pollution

Hybrid vehicles are eco-friendly, as hybrids us®Nibatteries which can be recycled and that dispe#gbpose

no toxic hazards and also does not release anyftlageses that help to give green earth. [8]
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CONCLUSIONS

Hybrid-electric vehicles (HEVs) combine the berefdf gasoline engines and electric motors and aan b
configured to obtain different objectives, suchiraproved fuel economy, increased power, or additi@uxiliary power
for electronic devices and power tools.

REFERENCES

1. "History of Hybrid Vehicles". HybridCars.com. 20@3-27. Archived from the original on 2009-02-08 tiieved
2010-03-21.

2. Matt Lake (2001-11-08). "How it works; A Tale of Engines: How Hybrid Cars Tame Emissions".
The New York Times. Retrieved 2010-03-22.

3. Elizabeth Lowery (2007-07-01). "Energy diversityaabusiness imperative". The Futurist. Retrieveti0203-21.

4. Maclean, H. L.; Lave, L. B. Life cycle assessmerautomobile/fuel options Environ. Sci. Technol03037 (23)
5445- 5452,

5. Review of the Research Program of the Partnership New Generation of Vehicles: Seventh Reportiddal
Research Council, (2001), 77.

6. "Hybrid Cars Losing Efficiency, Adding Oomph", Natial Geographic, August 8, 2005.
7. EIA. Annual Energy Outlook with Projections to 2030S. Department of Energy, 2007.

8. "Hybrid car technology". Drivingfast.net. 2012-@8- Retrieved 2012-03-18.

Impact Factor(JCC): 1.5548 - This article can be denloaded from www.impactjournals.us







