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With funding from the U.S. Department of Energy’s Vehicle Technolo- Smith Newton
gies Office, the National Renewable Energy Laboratory (NREL) conducts Weight Class Classes 4-6
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fine-tune their designs and assist fleet managers in selecting fuel-effi- Motor Power 134 kW
cient, low-emission vehicles that meet their economic and operational Top Speed 30.5 km/h
goals. Advertised Range Up to 160 km
Total Distance 4,529,790 km
In 2011, NREL launched a large-scale performance evaluation of me- Number of Vehicles 200
dium-duty electric vehicles. With support from vehicle manufacturers
Smith and Navistar, NREL research focused on characterizing vehicle | Navistar eStar © Navistar Locations
operation and drive cycles for electric delivery vehicles operating in e S | Class 3 iy & Soith Locass
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commercial service across the nation. Sevllond 2,313 kg
Participating companies tapped into American Recovery and Reinvest- Eﬂagzi:ypgivpeic'ty 8700k|2/\\//v L
ment Act fund|r1 g to cover part of the purchasg cost of the new vehi- Top Speed 80.5 km/h This map shows the charging locations—which range in population
cles. These vehicle deployment efforts are designed to help commer- Advertised Range Up t0 160 km density and climate—for the vehicles under study. There are 35 charging
cialize electric vehicles and the electric charging infrastructure. Lfﬂgftjxshades 558,19317 km Photo fiom Navistar, NAEL 1862 locations for the Navistar vehicles and 81 for the Smith vehicles.
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published in technical reports, : y _ Q° LA
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conterence papers, and oniine a

Smith vehicles is 80 km; with
an average daily driving
distance of 34.9 km for the Navistar vehicles and 41.3 km for the Smith vehicles. This disparity suggests opportunities to reduce costs by downsizing the
batteries or by delaying or staggering charging times to minimize peak-demand charges. Alternatively, this finding suggests the potential for increased
utilization of the vehicles as owners and operators become more familiar with the new technology.

www.nrel.gov/transportation/fleettest.html. The data from the project are
stored in the Fleet DNA clearinghouse at www.nrel.gov/fleetdna, allowing
for comparison of vehicle performance across platforms, vocations, and
projects.

CHARACTERIZING DRIVE CYCLES

For a given average speed, the kinetic intensity is consistently greater Kinetic Intensity vs Average Driving Speed Kinetic Intensity vs Stops per kilometer Stops per kilometer vs Average Acceleration
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the drive cycle’s aggressiveness.

Further examining the relationship between acceleration rates and the number of stops per kilometer, the lighter Navistar vehicles on average exhibit greater acceleration and deceleration rates than the Smith vehicles.

STANDARD AND CUSTOM DRIVE CYCLES SUMMARY

This evaluation identified typical driving patterns and drive cycles for two types of medium-

::I\SE;?;S Ol’:]s \I?ir;:::"(;;/;:ilgnRapld Metric Cu'::;'::tar:vs:f;ge C::::I: N;"\‘::::ge - CSHVC - CILCC - duty electrig vehicles that operate in commgrcial service across the na.tion. Results ir?dicate
! ’ that the vehicles under study are used on highly aggressive urban delivery routes with

and E\{aluatlon (DRIVE) g"ax"é“(‘km %i"ing 784 68.9 789 825 | 5794 | 7049 | 91.08 | 8851 | 9543 frequent stops per kilometer and low average driving speeds. Such routes are ideal

analysis tool to generate Apee rg. : for electric vehicles because they take advantage of the vehicles’ regenerative braking

custom drive cycles based on Speed (km/h) e 22 363 | 348 | 2110 | 2968 | 3619 | 2713 | 57.27 functionality and the high energy efficiency of electric motors at low speed.

the aggregated in-use data. Standard Deviation 1 . . . . .

Additionally, the tool was used | of Speed (km/h) 9.7 15.5 253 19.9 15.23 2102 | 2240 | 1998 | 3940 The study also revealed opportunities to increase the use of electric vehicles and to optimize

. . : battery pack size based on real-world usage patterns.
to identify standard chassis test | stops per km 304 | 360 | 100 | 126 | 496 | 121 156 | 126 | 031 yb 9e P

cycles that matched therange | -——— The data collected as part of this study in conjunction with the Fleet DNA database of
of observed vehicle operation. | Acceleration (m/s2) T 0.15 013 Bzs Uiz Bl 0.09 commercial fleet vehicle operating data provide researchers with the opportunity to
accurately quantify and compare the operational characteristics of Smith and Navistar

As listed in the table, the Aerodynamic Speed (m/s) | 14.99 11.16 15.05 11.95 9.27 1239 | 1357 | 12.83 | 2267 electric vehicles
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the average values. y avistar estar Customrive Gy , sith Rewton Custom brive e While NREL's analysis provides a statistical characterization of medium-duty electric vehicle

These statistics can be 80 i drive cycles, further research is needed to better understand the long-term benefits of

used to better quantify N = i \ | operating such vehicles under varying conditions. Additionally, the study’s extensive drive

and understand the typical ESO v ‘:e‘_so |\ | ﬂ cycle data can be used to further explore real-world operation through testing, modeling,

performance characteristicsof | §* ||| || T | i | | S and simulation activities.
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