U.S. Department of Energy
FreedomCAR & Vehicle
Technologies Program

Advanced Vehicle Testing

Activity — Hybrid Electric Vehicle
and Idle Reduction Technology
Activities

Jim Francfort



“LINEEL
DOE - Advanced Vehicle Testing Activity o o atsioce

Presentation Outline

AVTA Goal

AVTA Testing Partners

Hybrid Electric Vehicle Testing (Performance)
Hybrid Electric Vehicle Policy Support

Hybrid Electric Vehicle Provisions in pending
Energy Bill

State and Local Idle Reduction Activities
State and Local Idle Reduction Regulations
DOE Idle Reduction Demonstration Project
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AVTA Goal

 Benchmark and validate the performance of light-,
medium-, and heavy-duty vehicles that feature one
or more advanced technologies, including:

— ICE’s burning advanced fuels, such as 100%
hydrogen and hydrogen/CNG-blended fuels

— Hybrid electric, pure electric, and hydraulic
drive systems

— Advanced batteries and engines

— Advanced climate control, power electronic, and
other ancillary systems
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AVTA Testing Partners

* Qualified Vehicle Testers (50 — 50 cost share)
— Electric Transportation Applications (lead)
— Arizona Public Service (APS)
— Bank One
— Ford Motor Company
— Luke AFB
— New York Power Authority
— Red Cross
— Southern California Edison
— Salt River Project

— Cites of Palm Springs, Palm Valley, Phoenix,
Vacaville, and San Diego
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Hybrid Electric Vehicle Testing

 Honda Insight

 Honda Civic

« MY 02 & '03 Toyota Prius

- MY ’04 Toyota Prius

* Fleet and accelerated reliability testing (900,000+ miles)
— Bank One, Red Cross, Arizona Public Service, ETA
— Fuel use, maintenance, repairs, driver experience

« Baseline Performance testing (dynamometers and
closed test tracks)

— Fuel economy, acceleration, max speed, braking, &
handling
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Hybrid Electric Vehicle Testing

* Fleet and accelerated reliability testing
— 6 Honda Insights (302,000 miles) ~45.8 mpg
— 4 Honda Civics (248,000 miles) ~38.1 mpg
— 6 Model year 02 & 03 Toyota Prius (344,000 miles)
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Hybrid Electric Vehicle Testing

* Fleet and accelerated reliability testing

Miles per Gallon
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Monthly Fuel Economy

e |nsight Monthly (45.8 mpg)
Civic Monthly (38.1 mpg)
e Prius Monthly (41.0 mpg)
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Hybrid Electric Vehicle Testin

« Baseline Performance testing

HEVAMERICA

U.S. DeparTMENT OF ENERGY ADvaNceD VEHICLE TESTING ACTIVITY

HEVAMERICA

U.5. DeparTment or Exercy Aovances Vewcie Testivg Activiry

HEVAMERICA

U.S. DerarTuent of Enency Aovasces Vewcie Testivg Activiry

2002 Toyota Prius Hybrid Electric Vehicle

VEHICLE SPECIFICATIONS PERFORMANCE STATISTICS
VEHICLE FEATURES

2001 Honda Insight Hybrid Electric Vehi
VEHICLE SPECIFICATIONS PERFORMANCE ST|

WEIGHTS .
VEHICLE FEATURES Acceleration 0-50 mph

Accederation 0-50 mph

m I?ﬂ"ﬁ‘ﬂf II 3 second

Base Vehicle: 2002 Toyota Prius
VIN: JI2BK18U820042105

Design Curb Weight; 2765 bs
Dedivered Curb Weight: 2790 |bs

At 100% 50C: 10.4 seconds

i T NjAE
Seatbelt Positions: Five Distribution FfR: 60/40 % At 50% SOC: N/
M’Il LKJJ 135 ?
e i Standard Features: GVWR: 2615 Ibs Performance Goal; 13.5 seconds
Wincimun Spoed CAR Certified a5  SULEV GAWR F/R: 1970/1685 Ibs f
In ke 55 2 AM{FH Stereo Cassette Payload: 865 Ibs Maximum Speed
ol hamnis o 5«:';"?:: mph ?:’_\'TM Drive Performance Goal: 400 Ibs AL 1/8 Mae: 73.3 mph
mision :
Dhchar DIMENSIONS In 1 Mile: 97.9 mph

Driving Cycle Range Front Disc/Rear Drum Brakes

Performance goal: 70 mph in ane mile

w.'om.c-sso Regenerative Braking Wheelbase: 100.4 inches
Blectric Power: 0.7 . i 3 sk
cseraton 50 mp e s TR o s Lengin: 1686 enes [ Oriving Cycle Range
A1 SOC: L7 secce Pesformance Goat: 5.0 inches ' Power Windows Width: 66.7 inches W{O ACOERROFes
e S0 <oc: WA Driving Cycle Range Power Locks/Keyless Ertry Average Electric Power: 2.00 kW'
wi Accessories’ Air Conditioning 4.4 inches Cycle Fuel Economy: 49.5 mpg

Maximum Speed

At 174 Mite- 68.0 mph

In 1 Hie: 43.7 e
ormance goal: 70 mp

Driving Cycle Range

Aveage Sectic fower: 1.3
2 Cycle Foel Econonsy: 427 1
Tire Pressst : 38/ Diiving Raege: 448 mles*
Spans Installed: s

ENGINE Braking From 60 mph

Heater/Windshield Defroster o
Rear Window Defroster P\.r{umnnne Go:ll. 5.0 inches

State-C¥-Charge Mate ] TIRES
Lews Roling Resistance Tires Tire Mfg: Bridgestone

Driving Range: 588 miles*

Type: hickel Metal Hycride [NMH)
120 Cyerical

Driving Cycle Range

Weight ;Nna:u g w/Accessories®

wio Accessories Pack(s) Location: Rear e e BATTERY Thé Model: Porenaa Average Electric Power; 1.84 kW?
ih hes Aoverage Electrie Power: 0 Nomisal Cell : 12 VDO ic Wet: 167.4 foet Manufacturer: Panasonic EV Energy Tire Size: P175/65R14 Cycle Fuel Economy: 39.8 m

Height: 555 nches EC Energy Coesumption: Hominal System Vokage: 144 VDC  Digiacement: Type: Nickel Metal Hydride (NiMH) Tire Pressure F/R: 35/33 psi 4 kel
Ground Clearances 4.7 inchis Cycie Fuel Economy: MNominal Packumw i OAh Fuel Tank Cagacity: 10.5 Galions Handling® 4 . 4 Spare Installed: Yes Driving Range: 473 miles'
Performance Goal: 5.0 inches. Deiving Rasge: 644 miles Electric Maotor: 10 K Fuel Type: Unisaded Gasaine Average Tene: 612 second mmf of MMUN!E;s Prismatic *
TIRES werage Docge Heon Time: ule Weight: 1.02 kg ENGINE i

e O o Driving Cycle Range Braking From 60 mph

Lo R At Tres wiAccessoriest Gradeability (Calculate Welght of Pack(s): 39 kg Moxdel: INZ-FXE

Controlled Dry: 153.6 feet
Controlled Wet: 172.7 feet
Panic Wet: 182.2 fest

Pack(s) Location: Behind Rear Seat
Nominal Module Voltage: 7.2 VDC
Nominal System Voltage:

Average Electric Power: 0
O Energy Comsumption:
Cyche Fuel Econo BE
Deiving Range: 470 miles’
Braking From 60 mph
Controfied Dry: 1584 fec

Qutput: 52 kW @ 4000 rpm
Configuration: In-Line 4 Cyclinder
Displacement: 1.5 L

Fuel Tank Capacity: 11.9 Gallons
Fuel Type: Unleaded Gasoline

turer: Panascnic £V

peed § 6%: 71
Mademem Grade: H.7 %

74 VDC
o Nominal Pack Capacity (C/2): 6.5 Ah

Modal; VTECE
Dutput: 70 KW @ 5700 rpm

Electric Motor: 33 kw Handling

oAt LR = A E—
Momisal Cell www.n l !vu

Homisal Syst 144 VDT fﬂ""’i"'ﬁ'“: &1“\" +Cylndar Controlied Wet: :werage Time: 57.8 se19u¢x15546 "
mied Dsglacement: 1,4 Y — v :
ol Pack Capaciy (U2 60AD  fuud Tamk Capociys 12.2 Gatons Fan et 1606 fee TEST NOTES: verage Dodge Neon Time: 54.6 seconds
Blectric Motor: 10 kW Foel Type: Unieaded Gasohne Handling 1. Enengy transfer and con

sumpton daplay
2 Venicle nck squbped weth 2 butary ony mode
sge battery dachasge over SAE J1634 drive cytie
4 Ve tsiiaten buved oo foel cepnorty and fod Tank size
5. Air Condioning o maimurn with full Elower

Gradeability (Calculated)

Maxdmum Speed @ 3%: 88.6 mph
Maximum Speed @ 6%: 72.4 mph
Madmum Grade: 36.1%

Hverage Time: 56.7 seconds

Hverage Dodge Neon Time: 54.6 seconds

Gradeability (Calculated)

Maximum Speed @
Maxirmum Speed @ 6

- [ Havimum Grace: 374

TEST NOTES.

Yy L —— 102002 Enra Pramspentation ripiiations 43 Figts Pasarens
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Hybrid Electric Vehicle Testing

« Baseline Performance testing results
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Hybrid Electric Vehicle Testing
 Baseline Performance testing results (SAE J1634)

HEV - MPG and Range (w/ and w/o accessories)
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