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Introduction

Non-electrified vehicle 12V Auxiliary Load measured
Individual accessory load benchmark measurement
Benchmark testing over standardized drive cycles

Dynamometer testing (Argonne’s APRF)
On-road operation in fleet application

Study supports automotive manufacturers

Baseline data for potential off-cycle fuel economy
credits for advanced technologies used to reduce the
energy consumption from vehicle auxiliary loads

Other characteristics are quantified from on-road
operation (avg. idle time, city/hwy percent, etc.)

Quarterly and summary fact sheets are published
SAE World Congress paper in progress 2



\\‘ m ldaho National loborotory

Vehicles Evaluated = =

» 4 of each model

— 2012 Honda Civic CNG

* No fuel pump

* No electric power steering
* No heated seats

* No rear defroster

* 95 Amp Alternator

— 2013 Volkswagen Jetta TDI

» Turbo diesel and dual clutch trans.
« 140 Amp alternator

— 2014 Chevrolet Cruze Diesel

» Turbo diesel and automatic trans.
« 140 Amp alternator

— 2014 Mazda 3 I-ELOOP

« 25V Capacitor system and variable
voltage generator (12 — 25V)
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Data Collection

Leveraged: 16 AVTE vehicles, data acquisition,
data transfer system, data storage, and data
analysis process

— Many signal already collected (at 1 Hz): 12V
voltage, vehicle speed, ambient temp., A/C
on/off, fuel flow, accel pedal position, etc.

New: Added two current sensors
— Alternator current
— 12V Battery current
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Individual Accessory Load Benchmarking

» Baseline load, Accessories OFF

Steady State Auxiliary Load ™)

with Engine Idling and All

Vehicle Model Accessories Off (watts)

2013 VW Jetta TDI 257.9

2014 Chevy Cruze Diesel 255.6

2012 Honda Civic CNG 135.6

2014 Mazda 3 i-ELOOP 206.0 S

* Individual accessory auxiliary
loads were measured during
steady state operation

— Results shown are the difference from
“paseline: all accessories OFF”

* Not all vehicles have all
accessories

(All Loads turned off)

Engine Running at Idle
(All Loads turned off)

Low Beams
(including cab light)

High Beams

Brake Lights

Hazards

Dome (Front & Rear)
Cabin Fan (Lowest Speed)
Cabin Fan (Medium Speed)
Cabin Fan (Highest Speed)

Wipers with Washer

Seat Heaters
(both front seats)

Rear Defroster

Electric Power Steering

0

Individual Auxiliary Load (watts)
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Engine Off / Key On

Wipers (High Speed)
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Quarterly Average Accessory Load

* Vehicle data collection over a

12 month period
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Quarterly Average Accessory Load

* Vehicle data collection over a

12 month period

» Highest auxiliary load occurred
during Summer for all vehicles

Average Auxiliary Load

Vehicle Model over one year (watts)
2013 VW Jetta TDI 608.0
2014 Chevy Cruze Diesel 570.2
2012 Honda Civic CNG 309.8
2014 Mazda 3 i-ELOOP 425.0
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Auxiliary Load - Histogram

» Histogram shows results from one year of on-road operation

12V Auxiliary Load Histogram
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Auxiliary Load — Impact of Temperature

» Histogram shows results from one year of on-road operation

Temperature Impact on Auxiliary Load
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Temperature Impact:

Correlation between Dyno & On-road operation

* Results shown only for:
Jetta TDI

 Slight difference between
On-road and Dyno results

— Accessories chosen by
driver differ from dyno
accessory settings

« Similar comparison is under
way for the other vehicle
model types in this study
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10




9
% ldaho National Laboratory:

City / Hwy Driving Impact on Average Idle Time

» As expected, increasing the percent of city driving, increases
average idle time percent

Average Ildle Time (%)
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Advanced Vehicle Testing £

Auxiliary Loads: 2013 VW Jetta TDI Auxiliary Loads: 2014 Chevrolet Cruze Diesel
6/1/2014  through  9/1/2014 B/6/2014  through 912015
Number of Vehicles: 4 Number of Vehicles: +
Location of on-road operation: Arizona Location of on-road operation: Texas
Deseription of use: Taxiservice Description of usa: Courier Fleet
Description / Specifications Description / Specifications
Engine Displacement oL Engine Displacement 20L
Engine and Fuel Type Turbo Diesel Engine and Fuel Type Turbo Diesel
Alternator max current rating A0 A Alternator max current rating 1404
e N e, —
Vehicle Nomber (1) o8 | sws | ma | em | aw | — Vehicle Nomber 4 | sou | ams | e | s | mm
Distance Driven {miles) 11,352 15,751 14,874 9,839 51,815 Distance Driven (miles) 23,908 35,780| 36,447 26,393 122,535
Average Auxiliary Load (Watts) 750.1 854.3) 7634 4003 T96.3 Average Auxliary Load (watts) 563.0 547.1 5946 574.1 570.2
Average Ambient Temp. (F) 98.9| 97.9 965 90 97.8 Average Ambient Temp. (F) 75.5 76.9| 729 804 75.9
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Continue data collection on the 4 models through a
minimum of one year of data collection and analysis

Continue to publish:
Quarterly fact sheets
Project to Date fact sheets

Evaluate additional vehicles (non-electrified) as available
through AVTE

Chevy Impala Bi-fuel (CNG and gasoline)
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