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Not All Hybrids Are Equal
Electric
Motor

Hybrids

Mild Hybrid Systems

Toyota has made many advances to improve fuel economy,
creating breakthrough technology used in many current
models. At the core of our efforts is the Toyota hybrid

vs.

Toyota’s Hybrid System

Cumulative Toyota Hybrid Sales Worldwide
Unit = 1,000 vehicles

system, which improves fuel efficiency, emissions and even
more coming tomorrow.

Dawn of the hybrid age
Toyota revolutionized the automobile industry in 1997
when it introduced the world’s first mass-produced
gasoline-electric hybrid vehicle—the Prius. Toyota believed
that to make a true impact on the environment, the
solution needed to be both affordable and practical. This
principle guided Prius development, and each subsequent
hybrid model that followed.
Since the pioneering Prius went on sale, Toyota has sold more
than 1.7 million hybrids and has helped keep an estimated
9 million tons of harmful CO2 out of the atmosphere.1

Toyota’s Total
Global Hybrid
Market Share2

80%

Since 1997, consumers have purchased more Toyota hybrids
than all other manufacturers’ hybrids combined.

As more drivers seek reliable, fuel-efficient cars that provide
environmentally responsible transportation, Toyota plans to
offer a hybrid powertrain in every model by the 2020s.

Next-Generation Hybrid
For more than a decade, the Prius name has been synonymous with greener
motoring. This vehicle now offers a preview of the latest advancements in hybrid
engineering and efficient new technologies.

Consumer demand for toyota hybrids
helps minimize environmental impact

performance in a wide range of vehicles today, with even

Electric
Motor

Mild hybrids are primarily powered by a gasoline engine
and assisted by an electric motor. However, Toyota’s full
hybrid can use both the engine and the motor, or either,
as the intelligent energy-management system directs
based on driving needs.

Drive innovation

Toyota is dedicated to reducing oil consumption and harmful emissions, while enhancing
safety features and even improving driving enjoyment. These are ambitious goals, though
together we can achieve them using hybrid powertrain and other leading-edge technologies.

Gasoline
Engine

Gasoline
Engine

The benchmark for cars of the future
Toyota hybrids have made a tremendous impact on the
way cars are designed and the expectations drivers have in
the 21st century. But the best is yet to come: The all-new,
third-generation Toyota Prius will go on sale starting spring
2009. By the early 2010s, with the global introduction of
as many as 10 new hybrid models, annual Toyota hybrid
sales are expected to reach one million vehicles a year.

›› A
 ccelerated Performance
A larger, more powerful
1.8-liter, four-cylinder engine delivers performance
like a 2.4-liter engine, yet
provides fuel economy
improvements and lower
maintenance costs.

1.7 million sales

1.7 million hybrid
vehicles = 9 million
tons of CO2 kept out
of the atmosphere

Today’s Hybrid
The Prius has always been a full hybrid, with the ability to run
on the motor alone, or on a combination of the motor and the
engine. On the highway and during steady-speed cruising,
the engine can run at relatively low rpm to provide significant
fuel savings. In urban driving, the Prius can operate at modest
speeds in electric-only mode, up to 65 km/h, with enginegenerated power seamlessly delivered when needed. The
start-stop mechanism can turn off the engine at intersections
to further save fuel and reduce emissions. And during deceleration, special brakes can capture energy. This regenerative
braking system can transform some of what would otherwise
be wasted energy into electricity for the battery.

›› S
 olar Ventilation System
The available sliding moonroof is
equipped with new technology.
Embedded solar panels power a
fan, limiting
the interior
temperature
when the
car is parked
in the sun.

›› M
 ileage Performance
The first generation of the
hybrid system earned a
combined 41 mpg 1 rating
(5.1L/100km), 2 and in 12 years
the technology was further
developed to increase its rating
to 46 mpg 1 (4.3L/100km). 2 And
now with the next generation
of hybrids, we expect the
new Prius’ mileage to be
further increased to 50 mpg3
(3.9L/100km), 4 which is a 10%
improvement in efficiency.

New Toyota Prius

All the images of the new Prius are preproduction prototype models. Specifications of this vehicle may vary by market, and details shown in this advertisement may differ from actual models.
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Based on Toyota Motor Corporation calculation. 2 Based on various auto industry associations and company data with passenger vehicle.

These estimates reflect new EPA methods beginning with 2008 models. Actual mileage will vary. 2 Figures based on Toyota internal testing referring to the latest EC mode. Actual mileage
will vary. 3 Figures based on Toyota internal testing referring to the latest U.S. EPA mpg estimate. Actual mileage will vary. 4 Figures based on Toyota internal testing referring to the latest
EC mode with 195/65R15 tires. Actual mileage will vary.
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The goal is to create the ultimate eco-car
In that pursuit, Toyota engineers are exploring a range of technologies and innovations.
Future automobiles will take

tested models, combined with efficiencies gained from

many forms, with electricity

the development of smaller and lighter hybrid systems,

and alternative fuels certain to

Toyota is developing new EVs for sale by 2012.

play an increasing role. Toyota
engineers are developing

The Future Toyota Electric Vehicle (FT-EV), for example,

the technologies that will

shows the potential for an electric-powered commuter car.

continue to advance fuel

This four-seat concept car has an estimated range of

economy, reduce emissions

50 miles (80km).

The four-seat FT-EV shows the potential for an
electric-powered commuter car.

and lessen the environmental
impact of transportation, all

Ongoing engineering efforts include research and

while delivering the comfort,

development of a next-generation battery that will

convenience and performance
that drivers demand.

Hybrid powertrains enable a range of technological options to reduce oil consumption, air
pollution and CO2 emissions, leading to the ultimate eco-car.

Plug-in hybrid—the best of both worlds
Since the introduction of the Prius, engineers have been
building on the proven hybrid technology and have now
developed a plug-in hybrid vehicle (PHV). Using existing
battery technology, a PHV can dramatically improve fuel
economy and can be easily recharged, without requiring
infrastructure changes or special equipment. The plug-in
Prius is being readied for market and is undergoing
verification tests in the United States, Europe and Japan.

motor-driven electric vehicle (EV) for short-distance driving.
The electric-only range should satisfy the daily needs of most
drivers, and the car can be conveniently recharged from a
standard household power outlet. For high-speed and longdistance driving, a PHV can be driven like any other hybrid,
with the onboard engine serving as both a power source and
mobile generator for the battery pack. This gives the plug-in
all the local-driving benefits of an EV, including reduced fuel
consumption and CO2 emissions, without significantly reducing

significantly surpass even lithium-ion battery performance.

Looking further down the road
Toyota engineers are developing fuel-cell hybrid vehicles
(FCHV) that create electricity onboard from hydrogen, with
water as the only emission. To create energy, hydrogen
gas is fed into the fuel-cell stack, where it is combined with
oxygen. Through a chemical reaction, electricity is generated
to charge the battery. Being a hybrid, the vehicle can draw
energy as needed from the two sources, in this case the fuel
cell and the battery pack, to deliver performance on par with
other vehicles on the road today.

the vehicle’s range.
Combining the best elements from gasoline-electric and pure-
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electric powertrains, a plug-in hybrid can be used mainly as a

The latest Toyota fuel-cell vehicle, known as FCHV-adv,
Because the car can be recharged overnight, during off-peak

represents the culmination of more than a decade of

hours when electric rates are reduced, a plug-in hybrid can

intense research and development, making it one of the

be quite cost-effective to operate. Additionally, the carbon

most technologically sophisticated vehicles on the planet.

footprint for plug-ins can be minimized by using electricity

It has a practical cruising range of more than 510 miles*

from hydroelectric, solar and wind sources, and by fueling the

(830 km). With road and test-track evaluation and rigorous

engine with cellulosic ethanol.

crash testing, Toyota’s hydrogen fuel system has proven to

All around the world, people
face common issues, such as our
interdependence as a global community,
reliance on natural resources and the
challenges of climate change. Toyota views
these global challenges as opportunities
for environmental and technological
innovation. We believe the widespread
use of hybrid technologies can enable
sustainable mobility and help contribute
to a better tomorrow. To that end,
Toyota is committed to further improving
hybrid powertrains and other potential
technologies that can help reduce our
impact on the environment and make
the world a better place.

be reliable, durable and user-friendly. While there are still
In an important evolution of the automobile, Toyota will launch

considerable challenges related to infrastructure and fuel

a plug-in hybrid fitted with an advanced lithium-ion battery

processing, fuel-cell technology has great promise.

later this year for fleet use.

The carbon footprint for plug-ins can be minimized by using
electricity from solar, wind and hydroelectric sources—and by
fueling the engine with cellulosic ethanol.
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Charting the electric road map
The electric automobile is the future and also our past. Since
1996, Toyota has sold or leased approximately 1,900 electric
vehicles. With the experience gathered from these field-

* 10-15 test cycle, Toyota Motor Corporation calculations. ©2009 Toyota Motor Corporation.

Toyota hybrid system

Optimal Power Balance:
Synergy of the Electric Motor and Engine
Toyota hybrid system advances energy management control for the entire vehicle to deliver various
benefits such as clean air, fuel efficiency, powerful accelaration and quietness. This simple explanation
shows how the Toyota hybrid system controls the dual power sources — the electric motor and the engine.

Starting off, Low-speed
Driving, Backing up

Acceleration

“Full Hybrid” Toyota hybrid system
Engine

Engine

Motor
Motor

Both the electric motor and the engine are
used as main power sources.

Normal Driving

“Mild Hybrid”

Deceleration, Braking

The engine is the main power source, while the
electric motor is used as an auxiliary source. Since
the engine is used much more than the motor
throughout the drive, quietness and fuel efficiency are
comparatively reduced.

At Rest

Optimization

Engine
Motor

The vehicle runs solely on the electric
motor when starting off.
When the accelerator is pressed, power is
instantly produced by the battery, which
quickly drives the electric motor, delivering a
very responsive and smooth start. Also when
driving at low speeds or backing up, the
vehicle runs on the electric motor with the
engine off.
As a result, no fuel is consumed during these
driving conditions, enabling running without
harmful emission and achieving fuel efficiency.
Moreover, no engine noise is heard inside the
vehicle, enabling a quiet driving experience.
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Both the electric motor and the engine
drive the wheels to achieve powerful
driving.
Combining two driving powers — the electric
motor and the engine — powerful and smooth
acceleration can be achieved.
The combined use of the electric motor
delivers high fuel efficiency.

In normal driving conditions, an
intelligent management system controls
both the motor and the engine for high
performance and efficient driving.
At cruising speed, the vehicle can also
run solely on the electric motor.

Through intelligent use of the dual power
sources — the electric motor and the engine —
comfortable driving is achieved.
Even in normal driving conditions, the vehicle
can run on the electric motor with the engine
off, ensuring outstanding fuel efficiency.
When the vehicle runs on the engine, the
surplus power produced by the engine can be
stored in the battery.

During deceleration or braking,
the engine is stopped automatically.
The battery is recharged.
Kinetic energy generated in braking or deceleration can be converted into electrical energy.
This regenerated energy can be stored in the
battery for reuse.

When the vehicle comes to rest,
the engine is automatically shut down.
By preventing the engine from idling,
the system conserves fuel and stops
CO2 emissions.
*If the battery charge level is low, the engine is
kept running to recharge it.

