
 



 

 

 



 FOREWORD  

i  

This document is the property of Azure Dynamics Inc. 

All rights reserved. Reproduction, in whole or in part, 

is prohibited without the express prior written consent 

of Azure Dynamics Inc. This document is current with 

respect to the vehicle at the date of printing.   

The contents of this manual may not represent the 

current available information. Please refer to the 

appropriate location on 

https://extranet.azuredynamics.com to view the latest 

released revisions 

Azure Dynamics Balance Hybrid Electric Vehicle 2009 

Ford E-450, Ownerôs Guide Supplement  

Azure PN-104198-B ,  CO#2238 

Released Feb 23, 2009 {dummy 

© 2008 Azure Dynamics Inc. 

This publication contains information pertinent to the 

hybrid modifications and is supplementary to the Ford 

E-450 Ownerôs Guide. 

This supplement contains all the information 

necessary to safely operate this hybrid  vehicle and 

complete routine preventive maintenance on the 

hybrid System. 

Note: 

Hybrid system service shall be performed only by an 

authorized service technician qualified to work on 

Azure Dynamics hybrid gas-electric vehicles. 

This manual covers the model: 

Azure Dynamics Balance Hybrid Electric Vehicle 2009 

Ford E-450 

 

https://extranet.azuredynamics.com/
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Azure Dynamics (AZD) develops hybrid electric and 

electric drive technology for commercial trucks and 

shuttle buses. Azure Dynamics is a leader in the 

delivery of electric and hybrid electric systems, with 

an accumulation of over 25 million miles of 

experience. 

Azure Dynamics is headquartered in Oak Park , 
MI with offices in four centers across North 
America and is a public company trading on the 
TSX Exchange TSX (AZD) in Canada, the OTCQX 
under the symbol AZDDF as well as on the AIM 
market AIM (ADC) in London, UK. 

Azure Dynamics powertrains are protected in the 

United States under the following patents: 

U.S. 6,909,200; 6,879,054; 6,768,621; 6,643,149; 

6,555,991; 6,242,873; 5,898,282 and may be the subject 

of pending patent applications. 
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Contact Information  
 

Azure Dynamics Inc. 

Product Support/Techline Support/Parts/Warranty  

Toll Free Number: 1-866-473-1636 

Phone: 905-607-3486 

Fax: 905-569-0592 

Email: productsupport@azuredynamics.com 

Email: techline@azuredynamics.com 

Email:  warranty@azuredynamics.com 

Email: parts@azuredynamics.com 

Web: http://www.azuredynamics.com 
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General Vehicle Overview 

This vehicle is built on a 2009 Ford E-450 commercial 

stripped or cutaway chassis with a modified drivetrain 

and modified electronic system controls. 

The hybrid conversion adds all of the items shown on 

page 2. 

This hybrid system significantly reduces fuel 

consumption due to the following features: 

Engine stop/start capability  

Regenerative braking 

Electric only mode at low speeds 

Electric launch assist 

The vehicle is propelled by the Traction Motor in 

addition to the conventional gasoline engine and 

automatic transmission. The Traction Motor is used 

for torque assist during vehicle acceleration and to 

capture energy from regenerative braking events in 

which case the regenerative energy is stored in the 

Energy Storage System (ESS). 

When the vehicle comes to a stop (e.g. when a driver 

stops at a red light), the engine will typically shut off in 

order to save fuel. When this happens, the Electric 

Power Assist System (EPAS ï see figure on page 2) is 

enabled to maintain power steering and power brakes 

and the dc/dc converter is also enabled in order to 

charge the 12 volt battery. 

The vehicle also has an Integrated Starter Generator 

(ISG) mounted to the front of the engine which is used 

to provide quick re-starts of the engine when 

accelerating from a stationary position and also to 

generate power to charge the high voltage ESS. 

The high voltage system is self contained and it does 

not have to be plugged into an external power source 

for charging. 
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  Figure 1 
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Figure 2 
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Integrated Starter Generator (ISG) & Controller  

The Integrated Starter Generator (ISG) is mounted on 

the front of the engine. It is used to provide quick re-

starts of the engine when accelerating from a 

stationary position. It also acts as a generator when 

necessary to create energy to charge the high voltage 

ESS. 

The ISG motor controller controls the speed and 

torque of the ISG motor. The ISG motor controller 

also converts high voltage dc to 3-phase ac electrical 

power and vice versa. 

Traction Motor & Controller  

The traction motor is located between the 

transmission and the differential. It is used to provide 

torque to the driveline of the vehicle as well as capture 

energy during regenerative braking. This energy is 

then stored in the ESS. 

The traction motor controller controls the speed and 

torque of the traction motor.  The traction motor 

controller also converts high voltage dc to 3-phase ac 

electrical power and vice versa. 

Electrical Power Assist System (EPAS) Motor & 

Controller  

The EPAS supplies power steering and power brakes 

during engine-off operation. The EPAS motor drives a 

belt that is connected to a hydraulic pump. 

This EPAS controller controls the motor to the 

appropriate speed and torque and this system is only 

enabled when the engine is off. 

DC/DC Converter 

The dc/dc converter is used to convert the high voltage 

that is stored in the ESS to approximately 14 volts. 

This is necessary to maintain the state of charge of 

the12 volt battery and to provide energy for the 

vehicleôs 12 volt systems when the engine is not 

running. 

High Voltage Junction Box 

The high voltage junction box is used to distribute the 

high voltage dc electrical power to all of the motor 

controllers as well as the dc/dc converter. High voltage 

dc electrical power from the ESS enters the junction 

box from which it is then distributed to each of the 

motor controllers and dc/dc converter. This junction 
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box also contains fuses for the high voltage 

components. 

 

12 Volt Battery 

The 12 volt battery is the same as the one used in a 

non-hybrid vehicle. It is located in its original location 

under the hood of the vehicle. It is used to supply 

power to all of the same components in a non-

hybridized vehicle, as well as the high voltage control 

circuits. This battery can be boosted and charged as it 

would be in a non-hybrid  vehicle. 

Azure also offers an option for a second 12 volt battery 

to accommodate increased 12 volt demands by some 

applications. The auxiliary battery will  be mounted 

 in-board of the frame rails (refer to  figure 2) The 

second 12 volt battery is connected in parallel with the 

Ford original equipment battery and must also be 

disconnected to completely disable the 12 volt 

electrical system.   

 

To disable the dual battery 12V system first remove 

the negative battery terminal from the Ford original 

equipment battery located under the hood. Remove 

the negative terminal of the second 12V battery 

located in-board of the frame rails. Reverse the 

procedure to reconnect 

Note- If the positive terminal of either of the 12 volt 

batteries is disconnected while the 2
nd

 is still connected 

the positive terminal must be electrically isolated from 

the chassis ground until the 2
nd

 battery is 

disconnected.  

 Failure to do so could result in vehicle damage. 

Note- only replace 12 volt battery with identically 

matched brand, size and type of battery.  



VEHICLE OPERATION 

10 

 

Electronics Cooling System 

An additional liquid cooling system is added to the 

vehicle and it circulates coolant through the ESS and 

the dc/dc converter. This system includes a radiator 

mounted in front of the original engine radiator, a 12 

volt electric pump and associated hoses. This system 

also uses a 12 volt electric cooling fan on the radiator 

to pull air through the radiators. 

 

CAUTION 

 

Before servicing the electronic cooling system, 

turn the ignition switch to the OFF position and 
remove the keys. 
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Vehicle Operation 

Ignition /Starter Switch 

The ignition/starter switch functions in the same 

manner as in a non-hybrid Ford E -450 except for the 

starting operation described below. Refer to the Ford 

E-450 Ownerôs Guide for more information. 

Starting the Vehicle 

Ensure the gearshift is in P (Park) 

Turn the key to ñ4ò (ON) without turning the key to 

ñ5ò (START). All electrical circuits will be 

operational, warning lights will be illuminated. 

Turn the key to ñ5ò (START) momentarily and hold 

for about 1 second and release. The Green ñHYBRID 

ENABLEDò light on the dash will be illuminated 

which indicates that the vehicle is ready to drive, even 

if the engine is not running. 

 

  

Note: 

Whenever the Green ñHYBRID ENABLEDò light is 

illuminated, the vehicle is ñONò and ready to drive, 

even if the engine is not running. 

Figure 3 
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How to Turn the Hybrid off   

Come to a complete stop. 

Engage the parking brake. 

Place the gear selector in park and turn the 

key to the OFF position. 

 

Hybrid Indicator Lights  

There are two lights on the driverôs console, located to 

the right of the steering column, a Green ñHYBRID 

ENABLEDò light and a Yellow ñHYBRID SERVICEò 

light. The function of these lights is described in the 

following tables. 

 

 

 

Note: 

Whenever the Green ñHYBRID ENABLEDò light is 

illuminated, the vehicle is ñONò and ready to drive, even 

if the engine is not running. 

 

 

 

  


