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What aretheHy br i dos 4 Ad

Environmental

Promotes Environmental Responsibility
Reduced CO2 due to running engines Less
Environmental Compliance with Noise & Emissions

Fuel Saving

Functionality

Electric Motor assists the engine on take-offs
Engine off PTO (ePTO) T Less Idle time /engine wear

Auxiliary Power Generation (APG) 1 Powers electrical
devices like a generator ; AC & refrigeration

Lowered Life Cycle Operating Costs
Improvements in Fuel Economy
Reduced Brake & Clutch Wear

Sealed for life components
Improvements in Driveline loading




Hybrid uses a manual clutch but Electric Motor is behind !

Electronic Clutch Actuator

AUses a conventional manual clutch but
precisely engages & disengages it

Built In Protection against Clutch abuse
AUses electronics to prevent damage &
overheating due to abuse

APeak Power provided by Motor at 44 Kw

AMotor is splined to the same shaft as the
Electric Motor




Hybrid Drive Unit showing key components

Hybrid Electric ~ Hybrid Control Module (HCM)
Motor/Generator .




Hybrid uses an Electric Motor to start vehicle movement

i U [ ]
A Motor/Generator
Inverter

Batteries

i Transmission

AEngine @ I dle = NOT USED éécéé Clutch
A Batteries = Supplies high-voltage DC to Inverter
A Inverter = Inverts high-voltage DC to AC voltage needed to power
the Motor/Generator
A Motor/Generator = Powered by the AC voltage - Drives the wheels




Direct Hybrid 7 Electric Only Mode

Motor Controller/Inverter 'l

Fuller Automated
Transmission (AMT)

Hybrid Electric
Motor

Auto Clutch
Engaged

Drive Torque

Discharge Mode

Power Electronics Carrier (PEC)
Lithium lon Batteries and Battery Controls



System Theory T Regenerative Mode

]

Motor/Generator

'
Inverter

Batteries
Y

A Engine = Idle when clutch is open

A Clutch = Open - low vehicle speed / Closed at higher speeds

A Motor/Generator = Producing AC voltage

A Inverter = Rectifies high-voltage AC from Motor/Generator
to DC voltage

A Batteries = Receive high-voltage DC from Inverter

A ABS = Not Active




Direct Hybrid T Braking/Regeneration Mode

Motor Controller/Inverter 'l

Fuller Automated
Transmission (AMT)

Hybrid Electric
Motor

Auto Clutch
Engaged

Engine
Torque

\Charging Mode; Regen Braking

Power Electronics Carrier (PEC)
Lithium lon Batteries and Battery Controls
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System Theory i EPTO Mode (electric)

3 * El;m Motor/Generator
Inverter T

Batteries '
Y Transmission

A Engine = Turned Off and the clutch is disengaged

A Motor/Generator = Using AC voltage from the battery

A Batteries = Supplies high-voltage DC to Converter and Inverter
A Vehicle Hydraulics is being powered by motor driven from Hybrid battery
A DC Converter = Maintains 12-volt battery system




Hybrid Electric Motor Drives a Conventional PTO
Student Guide / page 17

ePTO System

Aadded option to the base hybrid system.
AAllows the PTO to operate with the diesel
engine off.

AThe hybrid motor powers the transmission to
run the PTO pump in engine off mode.

PTO Pump
Astandard PTO pump, electric over
pneumatic engaged.
APump can be mounted on either of the 6-
bolt locations on the transmission case.
AEngagement is selected on the in-cab
PBSC.




APG: Auxiliary Power Generation

A An On-board Generator

A Drives AC loads from hybrid battery source

A Engine off operation for fuel consumption
reduction during use of A/C or refrigeration

A 260-434V DC to 120V AC at 5 KW (6KW peak)
A 3 x individually GFCI protected duplex outlets
A Two part design enables flexible mounting

A Chassis mounting is possible with Inverter
thereby saving valuable cargo space

A Liquid cooled




Direct Hybrid T Engine off ePTO & APG

Motor Controller/Inverter

Fuller Automated i @y
Transmission (AMT) 5 S
Hybrid Electric P / ' |

Motor f T A
Auto Clutch

Engaged

Engine

‘ ':ﬂ : \ | e L «t/ ﬂ
w \"1 2 - ”
kl\\'\“ Y \ W o ’ Auxiliary Power Generator
A , (APG) (Optional)

Discharge Mode

Power Electronics Carrier (PEC)
Lithium lon Batteries and Battery Controls
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Direct Hybrid T Engine on ePTO & APG

Motor Controller/Inverter

Fuller Automated R
Transmission (AMT) 5 S
Hybrid Electric S ' |

Motor h NS

Auto Clutch
Engaged

Engine
(Idle)

-~
____

Auxiliary Power Generator
(APG)

Charge Mode

Power Electronics Carrier (PEC)
Lithium lon Batteries and Battery Controls
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Diesel-Electric Hybrid Power

Diesel-Electric Hybrid Diesel-Electric Hybrid For
for Motive Power Motive & Auxiliary Power

Parallel direct diesel-electric

power system provides a blend Parallel direct diesel-electric

power system provides motive

of diesel & electric power as
demanded by application and
system design

power plus auxiliary power for
non-motive work

Hybrid Drive Unit:




Onboard Power Generation IS a
High Value Component

AEngine off / Electric PTO
ACompliance with Anti-ldling Rules
AReduced Noise at work site
ASignificant Reduction in Engine Idle Time
AAdditional Fuel Cost Savings (at work site) (100+%)

AOn-Board (Auxiliary) Power Generation (APG) Value
AReplacement for existing Trailer-mounted units (<25kW)
AReplacement for existing Portable units (<5kW)
AElimination of Trailer Storage requirements (real estate)
AReduction of Asset Management burden

A1 truck vs. loose trailer equipment)




What applications apply to the Hybrid ?

23,500 to 35,00 GVW Base Applications
A Pickup & Delivery Applications

A Step Van Parcel Delivery Applications
A Beverage Class & Food Delivery

ePTO & APG Applications

A Utility Bucket Truck Vehicle | /&t
A Tree Aerial Vehicles i,
A AIC or Refrigeration on trucks




Hybrid City Delivery Propositions:

City Delivery

AFuel
AEmissions
AReliability
AR.O.L

Save on soaring fuel
costs and meet evolving
local pollution and noise
regulations - while
maintaining reliability

Medium-Duty P&D

- | AFuel
&:.-..«.: - o~ AProductivity
e ANoise

S —evs SENARO.

Save money on fuel,
improve productivity &
reduce residential noise

Eaton Hybrid-equipped vehicles delivering from 18% - 30%
Improvement in fuel economy & significantly reduced emissions

20
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Demonstrated Fuel Economy
Improvements by Application Type

Intercity Applications 181 30%
A Less Engine Revving
A Regenerative Braking recharges
A Electric Motor assist on takeoffs
A Permits use of smaller engines

Utility /high usage PTO or APG use

A 40% to 60% improvement in fuel
economy

A Regenerative Braking recharges
A Engine is Off in ePTO Mode

A Maintains 12v battery state of
charge

A APG can power refrigeration units

A Diesel engine can remain off
while powering AC or other
electrical components

F.T-N
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http://www.daftrucks.com/

Eaton Hybrid Warranties & lube

AStandard warranty - 3 years /
150,000 miles

A Includes base transmission and
Eaton-supplied Hybrid system

A Extended warranties (paid for)
avallable up to 5 years

A Comes with synthetic lube from the

factory
F:T-N




Hybrid Life Cycle Costs are low

6-8 Year Life on Battery

A PEC requires air filter changes every 4-6 months
( 6 yr Life$15.00 @retail) X 14.5 =% 216.00)

A Transmission oil (E500 synthetic lube) - No change
required for 500,000 miles*




