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Presentation Notes
Intro:Over the past decade there has been an increased focus towards the development of hybrid vehiclesFear of toxic emissions locally, climate change globally & a peak in hydrocarbon-fuel capacity has increased interest in alternative energy systems for  passenger vehicles. The success of hybrid technology in the car market has set the stage for penetration of hybrid vehicles technologies in the commercial market, with the majority of commercial manufactures developing or have introduced hybrid systems.Hino Motors have been at the forefront of hybrid technology starting the initial development in the 70’s and continuing the investment to the release of the first hybrid truck into the New Zealand market in 2008.
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In the presentation I will cover,WHAT IS A HYBRID VEHICLEHISTORY OF HINO HYBRID VEHICLESTHE HINO 300 SERIES HYBRIDBENEFITS OF THE HINO HYBRID



A hybrid vehicle is a vehicle that 
uses two or more distinct power 
sources to propel the vehicle.

Diesel Engine

Battery Unit

Electric motor

Hybrid ECU

WHAT IS A HYBRID VEHICLE?

Presenter
Presentation Notes
So ‘What is a hybrid vehicle’Hybrid vehicles can come in a variety of configurations, the simplest description of the hybrid vehicle is ‘ A vehicle that uses two or more distinct power sources to propel the vehicle’. Generally a hybrid vehicles has the unique advantage to recover to minimise energy losses.



WHAT TYPE OF HYBRID?

A Diesel Electric Hybrid can fall into one of three Hybrid 
Electric Vehicle categories.
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Presentation Notes
In the automotive industry the common hybrid system is the Diesel Electric Hybrid vehicle. A Diesel Electric Hybrid can fall into one of three Hybrid Electric Vehicle categories.



PARALLEL HYBRID 

• Both the engine and the electric motor generate the power that drives 
the wheels. 

• A computer controls how these components work together.
• Parallel hybrids can use a smaller battery pack and therefore relies 

mainly on regenerative braking to keep it recharged. 
• When power demands are low or when braking, parallel hybrids also 

utilise the drive motor as a generator for regenerative charging of the 
batteries. 

• The engine is connected directly 
to the wheels eliminating the 
inefficiency of converting 
mechanical power to electricity 
and back, which makes these 
hybrids quite efficient on the 
highway as well as stop start 
operations. 
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Presentation Notes
On a parallel hybrid both the engine and the electric motor generate the power that drives the wheels. A computer controls how these components work together.Parallel hybrids can use a smaller battery pack and therefore relies mainly on regenerative braking to keep it recharged. When power demands are low or when braking, parallel hybrids also utilise the drive motor as a generator for regenerative charging of the batteries. The engine is connected directly to the wheels eliminating the inefficiency of converting mechanical power to electricity and back, which makes these hybrids quite efficient on the highway as well as stop start operations. 



SERIES HYBRID

• The simplest hybrid configuration. 
• The electric motor is the only means of power to get the wheels turning. 
• The motor receives electric power from a secondary source.
• The engine/generator and regenerative braking recharge the battery 

pack. 
• The engine is typically smaller in a series drive train because it only has 

to meet average driving power demands and works within its optimum 
fuel efficiency and power band.

• The battery pack is generally more powerful than the one in parallel 
hybrids in order to provide peak driving power needs. 

• This larger battery and motor, 
along with the generator, add 
to the cost, making series 
hybrids more expensive than 
parallel hybrids. 
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Presentation Notes
Series HybridIts the simplest hybrid configuration. The electric motor is the only means of power to get the wheels turning. The motor receives electric power from a secondary source.The engine/generator and regenerative braking recharge the battery pack. The engine is typically smaller in a series drive train because it only has to meet average driving power demands and works within its optimum fuel efficiency and power band.The battery pack is generally more powerful than the one in parallel hybrids in order to provide peak driving power needs. 



SERIES/PARALLEL HYBRID

• Merges the advantages and complications of parallel and series Hybrid. 
• The engine can drive the wheels directly and be effectively disconnected 

from the wheels so that only the electric motor powers the wheels. 
• The engine operates at near optimum efficiency more often than a 

parallel. 
• At lower speeds it operates mostly as a series hybrid whilst at higher 

speeds where the series drive train is less efficient the system switches 
to parallel mode.

• This system incurs higher production costs than a parallel hybrid as it 
needs a larger battery pack and more computing power to control the 
dual system. 

• The series/parallel drive train 
has the potential to perform 
better than either of the parallel 
or series systems alone. 
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The Series/Parallel hybrid, such as the toyota prius and other Toyota Group hybrid cars, merges the advantages and complications of parallel and series Hybrid. The engine can both drive the wheels directly (as in the parallel drive train) and be effectively disconnected from the wheels, so that only the electric motor powers the wheels (as in the series drive train). The engine operates at near optimum efficiency more often than a pure parallel. At lower speeds it operates mostly as a series hybrid, while at higher speeds where the series drive train is less efficient the system switches to parallel mode.This system incurs higher production costs than a pure parallel hybrid since it needs a larger battery pack, and more computing power to control the dual system. The series/parallel drive train has the potential to perform better than either of the parallel or series systems alone. 



HISTORY OF 
HINO HYBRID
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Hino’s History of Hybrid Development.



1973

1981

1989

Exhibited in 
TokyoMotorShow

'HIMR' R&D
Begin

Electric Bus
Field exam.

Exam.
Series Hybrid

1976

HISTORY OF HINO HYBRID VEHICLES DEVELOPMENT
City Bus Sightseeing Bus LDT MDT

1991-1994 1993-1996

1995-2000 1997-2000 1993-2004

2001-2003 2001-2003

2004- 2004- 2003-2005 2004-2007

2006- 2008-

World 1st Hybrid National Park Bus

1st Gen

2nd 
Gen

3rd Gen

4th Gen

5th Gen

Presenter
Presentation Notes
Hino’s hybrid development started as early as 1973, 37 years ago, in which Hino conducted an electric bus field study.From there development continued and first displayed hybrid bus at the 1989 Toyota Motor show.After testing and developing its parallel hybrid sytem for almost a decade, Hino Launched the worlds first Hino hybrid city bus to the market in 1991, the worlds 1st diesel electric hybrid, six years earlier than Prius launch in 1997, the worlds first petrol electric hybrid.A limited number of hybrid trucks were sold 93 & 94, with a full scale launch in the Japanese domestic market in 2003 and 2004.Since 1st generation model was introduced to the market, Hino has invested a lot of money and resources to Hybrid development and are continuously improving the specification.Currently hybrid bus is in its 4th Generation and hybrid truck in it is 5th Generation.  
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Presentation Notes
This chart shows accumulated sales of Hybrid vehicle by model.Since  the launch of the 300 series and 500 series Hybrid in the market in 2003 and 2004, the number sales have increased substantially.So far Hino have sold over 7,000 hybrid worldwide.
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				1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		Grand Total

		Sum of 小型トラック																						1				59		1039		931		876		841		1095		402		187		5431

		300 series		0		0		0		0		0		0		0		0		0		0		1		0		59		1039		931		876		853		1128		451		194

		500 series						3		3				3				5		22		5				2		2		66		157		275		76		132		80		30		861

		Sightseeing Bus																7		7		11		1		15		19		20		4		4				7		10		14		119

		City Bus		6		6		25		30		37		16		17		30		13		11		7		1		2				29		45		43		93		141		104		656

																																				12		33		49		7
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		500 series		0		0		3		6		6		9		9		14		36		41		41		43		45		111		268		543		619		751		831		861

		Sightseeing Bus		0		0		0		0		0		0		0		7		14		25		26		41		60		80		84		88		88		95		105		119

		City Bus		6		12		37		67		104		120		137		167		180		191		198		199		201		201		230		275		318		411		552		656
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		200801		69						16		2008

		200802		50						10		2008

		200803		47		7				26		2008

		200804		39								2008

		200805		42		5				2		2008

		200806		131		2		6				2008

		200807		72		18		1				2008

		200808		45		23				3		2008

		200809		90		26				9		2008

		200810		118		13				5		2008

		200811		264		31				18		2008

		200812		128		7				4		2008

		200901		37		19				5		2009

		200902		52		18				29		2009

		200903		78		4				49		2009

		200904		6		1						2009

		200905		7		3		1		1		2009

		200906		24		5				3		2009

		200907		22		4		2				2009

		200908		16		4		2		1		2009

		200909		42		10				3		2009

		200910		45		4				6		2009

		200911		42		3		5		15		2009

		200912		31		5				29		2009

		201001		18		9				30		2010

		201002		65		13		5		30		2010

		201003		90		8		7		42		2010

		201004		14				2		2		2010

		累計		5,431		861		119		656







THE HINO 
300 SERIES HYBRID

Presenter
Presentation Notes
The Hino 300 Series HybridIn this section I will explain the Hino hybrids specifications and description of how the hybrid systems work



HINO 300 SERIES 714 HYBRID

Presenter
Presentation Notes
Compared to the passenger hybrid, the development of a hybrid system for a truck is a complex, and to a degree more difficult task.The different dynamics, especially in load capacity and heat generation place a totally different demand on the drive train. Therefore the technology developed in the truck market is different to the hybrid systems in the car industry.So what is the Hino Hybrid.The Hino 300 Series 714 Hybrid is a Parallel Hybrid, with the specification based upon the 300 Series 716 model.It utilises both a Hino Diesel engine and an electric Motor / Generator sandwiched between the diesel engine and the transmission.   The Hino Diesel engine produces 100Kw & 353NmAnd the Electric motor / Generator produces 36Kw & 350Nm 



Diesel 
Engine

Battery

Transmission

Electric Motor

PARTS OF THE HYBRID DRIVE LINE

Presenter
Presentation Notes
The Hino Hybrid drive line is made up of the following components:BatteryElectric Motor Diesel EngineTransmission



Hybrid Battery

Transmission

Electric Motor

Power Cables

Diesel Engine

Presenter
Presentation Notes
An actual image of the drive line components.



The electric motor in the series 300 Hybrid has a 
number of functions

• Starter function

• Assist function

• Regenerative function

• Retarder function

• Idle-stop function

ELECTRIC MOTOR

Presenter
Presentation Notes
The electric motor in the series 300 Hybrid has a number of functions.It acts as aStarter functionAssist functionRegenerative functionRetarder functionAnd Idle-stop function



SYNCHRONOUS PERMANENT-MAGNET ELECTRIC MOTOR

Presenter
Presentation Notes
This image shown is of the Electric motor / Generator, or to be more accurate the synchronous permanent-Magnet electric motor.



SYNCHRONOUS PERMANENT-MAGNET ELECTRIC MOTOR

• What is a Synchronous Permanent Magnet electric 
motor?

Presenter
Presentation Notes
What is a Synchronous Permanent Magnet electric motor?The diagramme is of a permanent magnet that spins between 2 stationary electromagnetsBecause the electromagnets are powered  by alternating current, their poles reverse with every current reversalThe rotor spins as its north pole is pulled first toward the upper electromagnet and then toward the lower electromagnetEach time the rotor’s north pole is about to reach the south pole of the stationary electromagnet, the current reverses and that south pole becomes a north poleThe rotor turns endlessly, completing one turn for each cycle of the AC currentAs its rotation is perfectly synchronised with the current reversals, this motor is called a synchronous AC electric motor.



The electric 
motor functions 
as starter  motor

STARTING FUNCTION

Presenter
Presentation Notes
Starter FunctionCranking the diesel engine by Hybrid electric motor starts the engine There is no “normal” starter motor on the diesel engineThe starting operation, is same as a normal vehicle.However,  a difference you will notice in the Hino Hybrid, compared with a conventional diesel with a starter motor, is the speed at which the engines starts-up,  almost instantly when the key is turned.



IDLE STOP FUNNTION

• Automatically turns off the diesel engine 
when the vehicle is stationary
– Vehicle is stopped
– Engine id idle
– Foot brake is applied
– In neutral with the clutch not engaged

Presenter
Presentation Notes
Engine Idle Stop FunctionThe Engine Idle Stop Function Automatically turns off diesel engine when the vehicle is stationary, such as at stop lights or in congested traffic… the idle stop function operates when:Vehicle stoppedEngine at idleFoot brake appliedIn neutral with clutch not engaged& I can tell you the first time when you’re at a traffic light and the engine stops, is an airy feeling But the diesel engine restarts as soon as the clutch pedal is lightly depressed, where the electric motor cranks the diesel engine at 400rpm to start it,  which assists in saving fuel and reducing the quantity of exhaust emissions emitted.



The electric 
motor assists the 

diesel engine 
when 

accelerating

ACCELERATING AND TAKING OFF

Presenter
Presentation Notes
Accelerating and taking off.When large torque is needed, like taking off or accelerating, electric motor assists engine by drawing power from the battery.The Diesel power is variably supplemented by electric power, NOT additionally boosted. 



AST LAMP (ELECTRIC MOTOR ASSIST)

Presenter
Presentation Notes
On the dashboard the AST Lamp illuminates green when the electric motor is assisting the diesel engine.



ECO LAMP (Economy)

Presenter
Presentation Notes
The ECO Lamp illuminates green when vehicle is driven efficientlyTo achieve this, drive within the green band on the rev counter



BATTERY CHARGERS WHEN DECELLERATING

The electric motor acts 
as a generator to 
charge the battery 
when decelerating 

Presenter
Presentation Notes
When the 714 Hybrid is coasting or decelerating, e.g when the rear wheels are not driving, the hybrid electric motor it becomes a generatorThis way the Hybrid converts braking energy to electrical energy to charge the battery during deceleration and coasting.The electric motor also acts as a retarder which slows the vehicle,This retarder function helps reduces brake wear	With tests conducted by Hino Australia & TNT to show a 50% increase in front brake pad life, based upon tests of nearly 50,000 kms.



CHG LAMP (CHARGE)

Presenter
Presentation Notes
To provide the driver an indication that the batteries are being charged, The CHG Lamp illuminates blue when the battery is being regenerated.



BRAKING DISTANCE

When decelerating the electric motor works as a 
retarder

• Longer retardation = better battery recharge
• Safer and with reduced driver stress
• Less brake wear

Presenter
Presentation Notes
As mention when decelerating the electric motor works as a retarderThe benefits are: Longer retardation = better battery rechargeSafer and with reduced driver stressLess brake wear



BATTERY CAPACITY LAMP

Upper Capacity

Middle Capacity

Lower Capacity

Presenter
Presentation Notes
Battery capacityThree capacity levels on the dashboard.This gives the driver an indication  on how well they are driving the hybrid, if the battery capacity is constantly on the lower capacity, it is a indication the driving style need correction Another thing the point out is the hybrid battery will always leave enough capacity to crank the engine at start off



Inverter
ECU Box

（HV-ECU , ECU for battery）

Cooling fan 
for HV battery

Nickel metal 
hydride battery

HYBRID BATTERY

Presenter
Presentation Notes
About the BatteryThe battery box is made up of the following componentsThe Nickel Hydride batteryInverterAnd the Batteries packs ECUThe ECU monitors and optimises the temperature and the state of electrical charge and discharge of the battery pack. This minimise the need for maintenance and long lifeThe nickel hydride battery is Proven Technology with 2.5 million plus similar Toyota group batteries in hybrid operation worldwide.



Parallel mode

Engine

Motor

NiMH battery

Inverter

T/ M

Regeneration mode

When starting and accelerating When decelerating and brakingNormal running condition

Engine/Parallel mode

OVERVIEW OF HYBRID’S OPERATION

When large torque is needed, like taking off or 
accelerating etc, electric motor assists engine

When decelerating, recovery of 
deceleration energy to battery 
for the next start/acceleration.

Flow of engine power
Flow of electric energy

Flow of mechanical energy

Presenter
Presentation Notes
So as an overview of the hybrids operation..When large torque is needed, like taking off or accelerating etc, electric motor assists engineWhen decelerating, recovery of deceleration energy to battery for the next start/acceleration operation.



BENEFITS OF THE 
HINO HYBRID
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HINO HYBRIDS EXHAUST EMISSIONS

Presenter
Presentation Notes
This graph represents the emission levels from Euro 2 through to Euro-5 requirements.The Hino hybrid achieves well under not only the current emission standards, US04 and Euro 4, but also the future emission requirements of Euro 5.



CO2 REDUCTIONS?

CO2

Presenter
Presentation Notes
Carbon emissions savings are directly related to fuel savings, as CO2 is produced from fuel burnt. Therefore reductions in fuel required is a reduction of carbon produced.



WHAT APPLICATIONS TO GET THE BEST BENEFITS?

• Stop/Start Applications that average 15 km/h
– possible over 35% fuel savings

• Suburban traffic with traffic lights, average 24 km/h 
– possible 24% fuel savings

• Highway traffic, average 37 km/h 
– possible 9% fuel savings 

Presenter
Presentation Notes
Which leads onto the most common question we get asked about the hybrid vehicle, WHAT FUEL SAVINGS WILL WE ACHIEVE?As will now realise the fuel saving benefits are reliant on the vehicles operation.As an indication of the fuel saving benefitsCity traffic with traffic lights or other stop/start applications, with an average 15 km/h – possible over 35% fuel savingsSuburban traffic with traffic lights and with an average 24 km/h 	– possible 24% fuel savingsHighway traffic, with an average 37 km/h – possible 9% fuel savings In the right applications the hybrid is a very suitable vehicle to achieve benefits of reductions in fuel, Co2 and other emissions.



Presenter
Presentation Notes
In closing, Hybrid commercial vehicles will have their place in the future, as the hybrid technology has already had success in the car industry.  One study by an American research company, Pike Research, forecasts hybrid commercial vehicles sales of almost 300,000 by 2015.From the interest we have had in New Zealand, and with a future extended model range, we expect this research would be accurate and look forward to success hybrid vehicle will bring.
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