Hybrid Electric Vehicle Battery Technology Innovation 

A Dolcera Report

Executive Summary

Hybrid Electric Vehicles (HEV) are the most important innovation in automobile technology of the first decade of the 21st century. At the core of the HEV is its innovative battery technology – the battery gets charged during high speed driving and braking, and 
Need for automobile energy efficiency
[image: image1.png]California Global Warming Emissions by Sector (2002)
Source: Califomia Energy Commission: “Inventory of Califom
Greenhouse Gas Emissions and Sinks: 1990 fo 2002 Update”

Agriculture ~ Residential commercial
— 8% 5% 3%
fectric
P Industria

Transportation
41%



Automobiles are a major source of pollution globally, contributing to a significant fraction of the total greenhouse gas emissions.

Source: http://www.ucsusa.org/clean_vehicles/vehicles_health/californias-global-warming-vehicle-law.html
On July 22, 2002 California Governor Gray Davis signed into law AB 1493 (commonly known as the "Pavley law"), a precedent-setting piece of legislation, to reduce global warming pollution from motor vehicles. This bill directs the California Air Resources Board (CARB) to develop and adopt regulations that achieve the maximum feasible and cost-effective reduction of greenhouse gas emissions (GHG) from passenger cars and light trucks sold in California. 

The Electric Vehicle (EV)

Since the oil shock of 1971, the major concerns for automobile users and manufacturers alike were: 

· Pollution 

· Nagging worries about global warming, and 

· Oil shortages

These concerns led to the development of the Electric Vehicle (EV) powered by batteries. But current battery technology does not provide EV's with a driving range that is acceptable to consumers. 

Limitations of EV

Using advanced battery technology, EV's can get a range of about 80-100 miles. An average commute to work is around 40 miles, and so the battery needs to be recharged very frequently.
Market Research: Failure of EV
Sales numbers, models sold, companies…
The Hybrid Electric Vehicle (HEV)

The hybrid electric vehicle (HEV) is a step towards reducing the environmental impacts of automobile use without loss of comfort, performance, storage room and an extended driving range. 

Description of HEV

The HEV contains parts of both gasoline and electric vehicles in an attempt to get the best of both worlds. In an HEV, the battery is continuously recharged by a motor/generator driven by the internal combustion engine (ICE) or by regenerative braking. 
Advantages of HEV

It is able to operate nearly twice as efficiently as traditional internal combustion vehicles. It provides equivalent power, range, cost and safety of a conventional vehicle while reducing fuel costs and harmful emissions.

Market Research: HEV market potential
…

HEV Technology Description
The Hybrid Electric Vehicle, as the name implies, consists of electric and non-electric components:

· Internal combustion engine (IC engine): The IC engine powers the car, as in a traditional automobile. It also powers the generator, which in turn charges the battery.
· Battery: The battery is the energy storage device for the electric motor. It consists of two or more electrochemical energy cells connected together to provide electrical energy. 

· Generator: The generator is similar to an electric motor, but it acts only to produce electrical power.

· Electric motor: Unlike the gasoline in the fuel tank, which can only power the gasoline engine, the electric motor in an HEV can put energy into the batteries as well as draw energy from them. Advanced electronics allow it to act as a motor as well as a generator. For example, when it needs to, it can draw energy from the batteries to accelerate the car. But acting as a generator, it can slow the car down and return energy to the batteries. 

Operation of HEV
Using a combination of the technology described above, the HEV has multiple different modes of operation:

· Low speed driving: Power is provided by electric motor using energy supplied by the battery. The IC engine, thus, is not used in this situation.
· Braking: Kinetic energy is converted to electric energy during regenerative braking by electric motor and supplied to the battery. The battery is charged during this process.

· High speed driving: Power is provided by the IC engine and electric motor via the generator. The generator also charges the battery.
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In this document, we describe the HEV battery technology, its role in the success of HEVs, and the innovations in this area over the years.

HEV Battery Technology

























�Check Wikipedia





