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• Azure Dynamics Group is a world leader in the 
development and production of electric and hybrid e lectric 
vehicles/systems for commercial and military market s. The 
group has delivered more than 4,000 electric and hy brid 
electric vehicles, with an accumulation of over 25 million 
miles of vehicle experience.

• Azure Dynamics Inc. is an innovative technology com pany 
with a vision to become a recognized world leader i n 
hybrid electric vehicle systems for commercial vehi cles.

Company Profile
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Company Profile

• With Offices in Vancouver BC, Boston MA, Toronto On , and 
London & Coventry England
Azure Dynamics Corporation is a public company trad ing in 
Canada (TSX: AZD) and in the United Kingdom (AIM: ADC)

• For more information, please visit our website: 
www.azuredynamics.com

• "Azure Dynamics power trains are protected in the U nited 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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Modern Hybrids
How does this benefit Purolator? 

•electric drive produces zero emissions
•eliminates exhaust in warehouse
•creates healthier environment for workers
•reduced emissions while in Hybrid mode
•reduced fuel consumption
•greater range before filling fuel tank up
•less maintenance required for belts, 
brakes, starters and transmissions
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How Does a Hybrid Vehicle Reduce Fuel 
Consumption and Tailpipe Emissions?

• When braking, the electric traction motor that drives the rear 
wheels assists in the braking effort and generates electricity in 
the process that is stored in the battery pack

• When coming to a stop, the engine shuts down, thus saving 
fuel & reducing emissions

• When accelerating, the engine will turn back on to provide 
some of the power for acceleration, however the stored 
energy from the braking process is also used for this 
acceleration, thus reducing the amount of power the engine 
must provide

• Since the engine is used to generate electricity, it can be run 
at its most efficient operating points to minimize fuel 
consumption and tailpipe emissions
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System Operation

• All vehicle systems are controlled by the PCM (Powertrain Control 
Module)

• The accelerator pedal position is electronically fed to the PCM and 
the ECU then controls the electric traction motor

• Electric traction motor is connected to the rear wheels (there is no 
direct mechanical coupling between the engine and the rear 
wheels)

• 4.8 L Gas engine is connected to a generator to produce electrical 
power

• The battery pack is charged by the Engine/Generator as well as 
the regenerative braking
– The vehicle does not need to be plugged in to charge the batteries

• Driving habits are virtually identical to conventional vehicles
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5053-W42 Gas-Electric Series Hybrid

• Note: Scheduled maintenance for non-hybrid system 
components shall be performed only by authorized, 
qualified personnel.

• Vehicle service shall be performed only by an authorized 
service technician qualified to work on hybrid Gas-electric 
vehicle systems.
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VEHICLE OVERVIEW
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VEHICLE OVERVIEW

• This vehicle is built on a Workhorse W42 commercial chassis with a 
modified drivetrain and electronic system controls. 

• The hybrid conversion replaces the conventional power train (engine 
and transmission) with a genset, a high voltage battery pack and a 
traction drive. Vehicle systems are controlled by a powertrain control 
module.

• Hybridization uses an advanced adaptive control strategy, reduced 
engine size and regenerative braking to increase overall powertrain 
efficiency.
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VEHICLE OVERVIEW

• Powertrain Control Module (PCM)
The PCM controls all vehicle systems and is critical to safe vehicle 
operation; it must not be tampered with in any way.

• Generator Set (Genset)
The genset comprises an internal combustion engine which drives 
an electric generator. The generator powers the traction motor and 
charges the high voltage battery pack.
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VEHICLE OVERVIEW

• Batteries
– A high voltage (336Volt) battery pack provides power in electric mode, 

during initial acceleration and heavy power demand.

– Vehicle accessories are powered by a standard 12V alternator system and 
a DC-DC converter, located on the drivers side of the high voltage junction 
box, charges the 12V batteries.

• Traction Drive
– The traction drive is an AC induction motor, combined with a single speed 

reduction gearbox. The traction drive turns the wheels and maintains 
vehicle speed.

• System Hydraulics
– Brakes and steering are power assisted by the high voltage/pump/inverter 

system 
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VEHICLE OVERVIEW
• Ignition/Starter Switch
• There are three positions for the ignition switch

• OFF, ON, and START.
• OFF — Shuts down all vehicle power. Before removing the keys, 

engage the parking brake and shift the gear selector to PARK.
(Disables high voltage system and disables most 12V electrical systems on the 
vehicle)

• ON — Enables the 12V system and all vehicle accessories, and 
initiates an instrument cluster bulb check. NOTE – do not leave the key 
in the On position for too long a period of time - t he 12V battery will 
drain faster than a conventional vehicle due to the  electric cooling 
pumps and fans

• START — Enables driving. The vehicle will produce a slight hum, 
and the “ON” warning light will illuminate in the instrument cluster, 
indicating electrical components have powered up. 
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VEHICLE OVERVIEW

Before driving, ensure the instrument cluster 
does not display any warning lights or 
warning codes. 

Warning:

����������	
���
��	���
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VEHICLE OVERVIEW

���� — engages a transmission brake 
(park pawl), and should be used 
whenever the vehicle is parked.  Apply 
the parking brake before shifting to � .

Hybrid Gears

������� — allows the vehicle to move 
backward. Before shifting to � , apply the 
foot brake. In � , traction motor torque will 
cause the vehicle to move without 
accelerator input.
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VEHICLE OVERVIEW

��	�� — allows the vehicle to move 
forward. In � , traction motor torque will 
cause the vehicle to move without 
accelerator input (creep).


�����
 — disables the drive. As a safety 
precaution, use 
 when towing the vehicle.
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VEHICLE OVERVIEW

ELECTRIC MODE — allows the vehicle to move forward or 
reverse in electric only mode.  This mode is commanded via 
a dash mounted switch which is located to the right of the 
instrument cluster.  In this mode, traction motor torque will 
cause the vehicle to move without accelerator input.  Note 
that in electric mode, the instrument panel continues to show 
"D" or “R”. Additionally, an "Electric” mode  light is displayed. 
E should be used only when necessary to save the life of the 
battery
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VEHICLE OVERVIEW
• Hybrid Modifications

– Hybrid modifications are essentially transparent to the driver; 
vehicle controls (e.g., acceleration, steering and braking) are 
virtually identical to a conventional vehicle.

• Parking Brake
– Apply the parking brake whenever the vehicle is parked and left 

unattended.
• Foot Brake

– To slow the vehicle, depress the foot brake pedal. This also 
activates the regenerative (regen) braking process. REGEN uses 
vehicle deceleration to charge the batteries.

• Accelerator
– To increase speed, depress the accelerator pedal.
– The accelerator is electronically coupled to the PCM, 

which adjusts the speed of the traction motor accordingly
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VEHICLE OVERVIEW
Instrument Cluster

The instrument cluster indicates vehicle system sta tus

1
2 3 34

5

6

8
7
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Instrument Cluster
1. Fuel Level — indicates the level of engine fuel.
2. Temperature — indicates the operating temperature of the hottest 

component, in conjunction with warning codes.
3. Turn Signal Indicators (flashing) — indicates the corresponding (left 

or right) turn signal indicator is on.
4. Speedometer — indicates vehicle speed in kilometres (white) and 

miles (amber).
5. Battery Pack State-of-charge — indicates the available charge in the 

high voltage battery pack.
6. High Beam Indicator (steady) — indicates the headlights are set to 

high.
7. Gear Selection Indicator — displays the selected gear. The gear 

selection indicator is visible when the vehicle is on.
8. Odometer — indicates the total distance the vehicle has travelled, in 

kilometres. The odometer is visible when the vehicle is on.



Page 21 TRN500161-PA – March 2007

Safety

• High voltage system is live for approximately 90 seconds 
after disabling

• The cooling fans are electrically controlled and can come 
on at any time

• When in ‘(E)lectric’ driving mode the engine may operate 
if the battery state of charge drops below 20%

• Orange wire cables indicate 250 to 450 Volts
• Only qualified technicians should service the vehicle
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System Overview 
Component layout
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Instrument Cluster
Warning Lights
The warning lights are used to communicate vehicle system 
status, some of which may require driver response.

Failure to heed warnings may result in 
significant damage to vehicle systems.

Warning:
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SAFETY

• Driving Safety
• The vehicle has a conventional combustion engine as well as a high 

voltage electrical drive/generation system with storage capacity
(batteries).

The electrical system in this vehicle is capable of 
producing lethal voltage levels.
All drivetrain and control systems must be 
maintained and serviced by trained personnel 
who are qualified to service Gas-electric hybrid 
vehicle systems.

Shock Hazard:
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SAFETY
• Powertrain Control Module (PCM)

– The PCM is critical to the safe operation of the vehicle and should 
not be tampered with under any circumstances. It is located on the 
driver’s side in the engine compartment.

– If a significant issue or system failure occurs, the event will be 
indicated by one or more warning lights on the instrument cluster. 
For definitions and appropriate responses, refer to troubleshooting 
in the owners manual.

• Generator Set (Genset)
– The genset comprises an internal combustion engine which drives 

an electric generator. The genset provides power to the high 
voltage battery pack in hybrid mode, and ensures the state of 
charge remains at an optimum level (60%).

– In electric mode, the engine will not start unless the state 
of charge drops below 20%.
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SAFETY

If the state of charge drops below 20% in either 
hybrid or electric mode, the system will initiate 
an override and the engine will start.

Warning:

• High Voltage Junction Box
The high voltage junction box contains potentially lethal voltage 

levels and is sealed.

• High Voltage Battery & Cabling
The high voltage battery is identified by high voltage decal; cabling is 

identified by highly visible orange looming or orange tape. Avoid 
contact with the battery container or the high voltage cabling.
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SAFETY

Never remove the engine coolant cap 
unless the vehicle is turned off and the 
system is cool.

Warning:

• Coolant Systems
• Engine Cooling System (Radiator)
• The engine cooling system will be hot and pressurized during 

operation and can cause severe burns.
• Cooling fans are electronically controlled and may start up at any 

time. Before removing the coolant cap, turn the ignition switch to the 
OFF position and remove the keys.
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SAFETY

• In Case of Fire
• In the unlikely event of an electrical fire, pull over immediately, turn 

the ignition switch to the OFF position and remove the key to 
disconnect all electrical systems.

• Exit the vehicle and call emergency response services.
• The vehicle should be equipped with a dry gas (CO2) fire 

extinguisher. Ensure the fire extinguisher always remains within reach 
of the driver’s seat, and replace or refill it after each use.

Never use water to extinguish electrical fires; 
doing so greatly increases the risk of shock.

Shock Hazard:
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Safety

• In case of an accident 
– the inertia switch will disable the high voltage
– However the collision may not have tripped the switch and 

precautions should be taken assuming that high voltage is present 
– Turn off the key and remove it from the truck if this can be done 

safely
– Inform the first responders that the vehicle is a hybrid and that high 

voltage may be present
– DO NOT USE WATER to extinguish a fire
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Driver Inspection

At the beginning of every shift remember to check the 
following:

• The coolant levels on both coolant loops located under 
the hood on the driver’s side

• Engine oil level
– Yellow dipstick on driver’s side of engine

• Brake fluid level
• Instrument cluster for any faults
• Continue with all of Purolator normal inspections
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Vehicle Operation
• Start-up Procedures
• Pre-start Checklist

– Check lights and turn signals.
– Check fuel, engine oil and all coolant levels.
– Adjust mirrors if necessary.

• Starting the Vehicle
– Ensure the parking brake is engaged.
– Ensure the gear selection is in the PARK position.
– Insert the key and toggle the ignition switch to the START position 

wait 1-2 seconds then crank
(the ignition switch will return to the ON position).

– The instrument cluster will initiate a bulb check.
– Check for warning lights and/or warning codes.
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Vehicle Operation
• The “ON” warning light will illuminate, indicating the high voltage 

system is enabled.
• Shift to the appropriate gear.
• Release the parking brake and begin driving.
• Cold Start (Indoors)

– If it is desired to keep the engine off while starting and driving a vehicle 
indoors, the Electric Mode switch should be pressed after the vehicle is 
started.  Assuming normal operating conditions (e.g., the high voltage 
battery pack is charged), the engine will not start and the vehicle will not 
produce any tailpipe emissions.  Once the indoor driving is completed, the 
Electric Mode switch should be pressed again to go back into Hybrid 
Mode.  Electric Mode should be used only when necessary in order to 
prolong the life of the battery
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Vehicle Operation

• Cold Start (Outdoors)
– After starting the vehicle, shift from PARK to D. On power demand, 

the engine will start to operate at low idle for approximately 12 
seconds and the “Wait” light will flash.  This is normal and it is 
acceptable to drive the vehicle while the “Wait” light is on, however 
it will be in a power limited mode until the “Wait” light goes out.

• Warm Start
– If the engine is within operating temperature, the vehicle will start 

in hybrid mode. Note that the engine will not start until the vehicle 
is in DRIVE or REVERSE and a high enough power demand is 
made via the accelerator pedal.
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Vehicle Operation

• Hybrid Mode
• The internal combustion engine acts as a mobile 

generator, delivering power to the battery and/or traction 
motor on demand. In DRIVE or REVERSE, the powertrain 
control module governs the operation of the internal 
combustion engine.

• At speeds below approximately 20km/h (12 mph), the 
engine may not start, however, sudden acceleration at 
any speed in hybrid mode may create sufficient demand 
to start the engine.
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Vehicle Operation

• Electric Mode
• In electric mode, the vehicle will operate at a reduced rate of 

acceleration, and the engine will not start. However, vehicle speed is 
not affected.

Electric Mode 
Switch
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Vehicle Operation

• Electric mode is suitable for driving indoors and wherever emissions 
or noise are a concern (e.g., enclosed areas and loading bays) but 
should be used only when necessary in order to prolong the life of the 
battery

If the high voltage battery state of charge falls 
below 20% in electric mode, a system override 
will start the engine to recharge the battery pack 
and prevent complete loss of battery power.
Monitor the HV battery state of charge gauge.

Warning:
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Vehicle Operation

• Moving the Vehicle
– Follow start-up procedure.
– Depress the foot brake.

– Shift to the appropriate gear (R, D).

– Disengage the parking brake.
– Release the foot brake.

– Depress the accelerator.

Avoid creeping in gear; always apply the foot 
brake when the vehicle is stopped. When 
leaving the vehicle unattended, shift to ����
and engage the parking brake.

Warning:
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Vehicle Operation
• Acceleration

– The accelerator is electronically coupled to the PCM, which adjusts 
the speed of the traction motor accordingly. The further the pedal is 
depressed, the faster the vehicle will travel.

• Creeping in Gear
– The traction motor will continue to move the wheels whenever the

vehicle is in REVERSE, DRIVE or ELECTRIC MODE.

• Shut-down Procedure
– Depress the foot brake and come to a complete stop.
– Engage the parking brake.
– Shift the gear selector to PARK.
– Turn the ignition switch to the OFF position.
– Remove the keys.
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Vehicle Operation

• Instrument Cluster
– The instrument cluster contains gauges and warning lights which 

display information about operating conditions and communicates 
any significant issues or events in the vehicle’s operating systems.

– To minimize risk of damage to the vehicle, respond immediately to 
warning lights and warning codes. For details, refer to the owners 
manual for troubleshooting. 

• Weight Distribution
– The battery pack is located underneath the vehicle floor mid-point 

between the front and rear axles, and does not impact vehicle 
weight distribution.



Page 40 TRN500161-PA – March 2007

Vehicle Operation

• Steering
The vehicle is equipped with power-assisted steering. In the event 
of electrical failure, the steering will continue to operate, but 
without power assist.

• Braking
The vehicle is equipped with power-assisted brakes. In the event 
of electrical failure, the brakes will continue to operate, but without 
power assist.
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Vehicle Operation
• Regenerative Braking

– When the accelerator is released or the foot brake is applied, the traction 
motor acts as a second generator, redirecting kinetic motion produced by 
the rotation of the tires into the high voltage battery pack. This function 
facilitates downhill deceleration until the battery is fully charged and then 
regenerative braking will not be operative.

– Regenerative braking does not affect mechanical braking. 

• Power Limitation
– Under certain conditions, the powertrain control module may initiate a 

system override to prevent damage to the vehicle’s operating systems. 
The vehicle can be driven at a reduced rate of acceleration for an 
unlimited distance, subject to normal operating conditions (e.g., the engine 
continues to charge the high voltage battery pack). Vehicle speed is not 
affected.
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Vehicle Operation

• If the vehicle is under power limitation in electric mode, or 
the engine is malfunctioning, monitor the SOC gauge 
carefully to prevent total loss of power.

• Whenever power limitation is initiated, the POWER LIMIT
warning light on the instrument cluster will illuminate. For 
appropriate responses to warning lights, refer to the 
troubleshooting section of the owners manual
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Vehicle Operation

• Gas Electric Mode
– This vehicle includes a redundant 12 volt starter (as is 

used on a conventional vehicle) and in the event of a 
high voltage system failure (example – high voltage 
battery pack failure), the vehicle will remain operable.  
When this Gas Electric Mode is enabled, the wrench 
and power limit lights on the instrument cluster will flash 
and the words “Limp Home” will appear on the LCD 
display.  Note that it is acceptable to finish delivery 
routes in this mode, however when the vehicle gets 
back to its depot, a qualified service technician should 
be informed.
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Failure Actions

• In the event of a vehicle failure pull over to the side of the 
road and shut-down the vehicle

• Have vehicle towed to depot
• The vehicle should be towed in the forward position, with 

all wheels on the ground to avoid damage to the rear 
bumper or on a flatbed truck. 

• Before towing, depress the foot brake and shift to 
NEUTRAL .

• Follow any other standard Purolator vehicle failure 
procedures
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In Vehicle Driver Training
• Instrument Cluster review
• Start the vehicle

– Observe the “HV Enabled” light 
– Experience the flashing “WAIT” light and be aware that you 

must wait 3 minutes after seeing it
• Drive in the hybrid mode

– Experience re-generative braking
– Experience automatic Engine start up/shut down
– Observe that the Pack Charge gauge ~ 60%

• Drive in pure EV mode 
– Experience “Electric” mode
– Drive in “Electric” mode and observe the Pack Charge dropping
– To be used for inside building operation
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In Vehicle Driver Training
• Drive in Reverse 
• Shut down procedure

– Important to come to complete stop before shifting into 
Park

• Owners Manual
– Review the contents of the Owners Manual
– Questions & Answers

• Fuel Log
– Please record mileage & fuel qty added at time of each fill 

(log book in each vehicle) – this will help in determining 
how much of a fuel economy gain there is with Hybrid’s

• Review any known issues with vehicles
• Gas Electric Mode - demonstrate
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Questions?


