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Azure Dynamics Is a Vancouver-based
developer and systems integrator of
hybrid electric vehicle powertrains for
commercial vehicle applications.

With Offices in Woburn MA, Toronto

Canada, and London & Coventry
England
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electric drive produces zero emissions
eliminates exhaust in warehouse
screates healthier environment for workers
ereduced emissions while in Hybrid mode
sreduced fuel consumption

egreater range before filling fuel tank up
*/ess maintenance required for belts,
brakes, starters and transmissions
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All vehicle systems are controlled by the PCM (Powertrain
Control Module)

The accelerator pedal position is electronically fed to the PCM
and the PCM 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)

2.4L Diesel 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



* 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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« 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%

e Orange wire cables indicate 250 to 450 V DC
« Only qualified technicians should service the vehicle
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* [gnition
— Off

Disables high voltage system
Disables most 12V electrical systems on the vehicle

—0On
Enables all 12V systems including electric cooling pumps and
fans — NOTE — do not leave the key in the On position for too
long a period of time - the 12V battery will drain faster than a
conventional vehicle due to the electric cooling pumps and fans

— Start

Enables high voltage system

Enables vehicle to drive

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

Use diesel fuel only.
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e Gear Selector
— (P)ark
Used when the vehicle in unattended and engages at ransmission
parking brake

Should only be engaged when the vehicle is stopped
— (R)everse

Used to move the vehicle backward

Should only be engaged when the vehicle is stopped
— (N)eutral

Disables the drive
— (D)rive

Used to move the vehicle forward

Operates vehicle in hybrid mode
— (E)lectric

Used to move the vehicle forward

Operates vehicle in electric-only mode
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* Accelerator Pedal
— Used to move the vehicle when the appropriate gear is selected
— Only controls the traction motor
— Does not control the diesel engine

e Brake Pedal

— Used to slow the vehicle
— Two types of braking: Mechanical and Regenerative
— Mechanical braking similar to conventional vehicle

— Regenerative braking occurs during braking when the traction
motor is used as a generator to generate electricity and thus
charge the batteries

 Creep

— Like automatic transmission, vehicle will move slowly (“creep”)
when neither pedal is depressed and vehicle’s in ‘(R)everse’,
‘(D)rive’ or ‘(E)lectric’
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* There are five positions for the

shift lever of this vehicle:
P,R, N, DandE.

Some vehicles may have a
conventional gear selection
Indicator on the column, but
Overdrive and Drive are
replaced by DRIVE and
ELECTRIC, and the last two
gear options are not available.

The LCD panel displays the
selected gear. This illustration
shows all possible gears, as
well as the odometer, which is
always visible.



TRNO00212-PA — July 7, 2005



TRNO00212-PA — July 7, 2005

©CoNoOOh~wWwhE

Fuel Level Gauge
Temperature Gauge

Turn Signal Indicators
Speedometer

Battery Pack State of Charge
High Beam Indicator

System Status Display
Electrical Warning

12V Low Voltage Indicator

. Seatbelt

. Parking brake / Brake failure
. ABS indicator

. Service Required

. Low Oil Pressure

. Low Fuel Level

. High Voltage Enabled

. Electric Drive Mode

. Power Limit



e Instrument Cluster Warnings

— If the Instrument Cluster LCD Display ever displays “Warnings
Disabled” as per photo below, pull off of the road and have
vehicle towed back to depot

— If any other warnings on the Instrument Cluster are persistent,
record on daily log and notify service department
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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 oll 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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The vehicle is driven in the same way as conventional
vehicles, however, the vehicle’s engine sound, brake
effort, steering effort and handling may feel slightly
different

Start-up Procedure

 Ensure (P)ARK’ is engaged

e Turn key to ‘ON’

* Display will illuminate, view for faults

e Turn key to ‘START

 ‘HV Enabled’ indicator lamp will illuminate
o Select desired gear

e Begin driving
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While driving

e On initial cold start, the engine will operate continuously
until warm

« Once warm, engine will only operate if State of Charge
(SOC) is low or power demand is sufficient

* In the event of an emergency pull to the side of the road
and shut-down vehicle

* Fuel vehicle with Diesel fuel only
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Battery Pack State Of Charge (SOC)

 The Pack Charge meter on the Instrument Cluster
Indicates the battery pack SOC

e While running in Hybrid Mode, the PCM will control the
vehicle so that the SOC remains around 60%

* While running in Electric Mode (“E” or “R”), the SOC will
drop as the vehicle is driven and the engine will be forced
on once the SOC gets to 20%
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Shut-down Procedure

« Come to a complete stop

* Apply park brake

e Put gear selector in ‘(P)ARK’
e Turn Key switch to ‘OFF’
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e Indoors

— When driving in forward direction — choose “E” (Electric Mode)
gear so that engine does not start while driving out of the depot.
Once out of the building, switch the gear selector to “D” and begin
driving in Hybrid mode where the engine will start up as required

— Note that when in Reverse gear, the vehicle runs in Electric Mode
by default

e Qutdoors
— Always drive in “D” for forward direction
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 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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Instrument Cluster review

Start the vehicle
— Observe the “HV Enabled” light
— Experience the flashing #2 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 “E” mode

— Drive in “E” mode and observe the Pack Charge dropping
— To be used for inside building operation
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Drive in Reverse (which by default is EV mode)

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
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