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ELECTRIC VEHICLE TEST PROCEDURE—SAE J227a

SAE Recommended Practice

aed Moo g beb

Report of Elecnie Vemde Toonnia €

1. Purpose and Scope—This SAE recommended practice establishes uni-
form procedures for testing electric battery powered vehicles which are capa-
ble of being operated on public and private roads. It is the intent of these
recommended practices to pravide standard tests which will allow various
performance characteristics of electric vehicles 10 be cross-compared on a
common basis in specifications. technical papers, and engineering discussions.
The tests concern attributes of the total vehicle svstem rather than those of its
subsystems and components. Tests of components such as baueries are the
subject of separate procedures.

The road tests specified in this standard practice are recommended for
use whenever possible particularly to establish vehicle performance
specifications. The dynamometer procedures are included primarily to
facilitate development testing.

Section 2 provides definitions of terminology used in ¢his document. Section
3 specifies test conditions and instrumentation which are to be used for all the
tests specified in this reconunended practice while Seetion 4 identifies the data
which are to be recarded for all tests, The specific tests cavered by this
document are:

¢ Range at Steady Speed (Section 3)

¢ Vehicle Range When Operated In A Selected Driving Pattern (Section
6)

Aeceleration Characteristics On A Level Road (Section 7)
Gradeability Linit (Section 8)

Gradeability at Speed i Section Y)

Vehicle Road Energy Consumption (Section 10)

Vehicle Energy Economy (Section 1)

Deceleration (Section 12y

2. Terminology

2.1 Curb Weight—The total weight of the vehicle including batteries.
lubricants. and ather expendable supplies but excluding the driver. passen-
gers. and other payloads.

2.2 Drive Line Ratio—"The motor shaft rpm divided by the rpm of the
traction whecls of the vehicle.

2.3 Gradeabilitv—The maximum percent grade which the vehicle can
traverse for a specified time ac specified speed. The gradeability limit is the
grade upon which the vehicle can just move forward.

2.4 Inidal State of Charge (of Battery)—The amount of encrgy stored in
the batterv. When practical. the initial state of charge should he expressed as
a percent ol the capacity obtainable from a fully charged battery when
discharged at a rate equivalent to the vehicle maximum cruise speed discharge
rate.

2.5 Projected Frontal Area—The total frontal area of the vehicle ob-
tained by projecting its image on a vertical plane normal to its direction of
travel.

2.6 Tractive Force—The force available from the driving wheels at the
driving wheel ground interlace.

2.7 Tire Rolling Radius—The effective radius of a rire when it is de-
formed by the weight of the vehicle ballasted to its rated gross vehicle weight
(SAE J670c.

2.8 Maximum Cruise Speed—The highest vehicle speed custainable for
at least ane hour under specified environmentat road test conditions starting
with a fully charged battery: or such other maximum cruise speced as may be
recommended by the vehicle manufacturer,

3. Test Conditions and Instrumentation Common To All Tests—T he following
conditions shall apply to all tests defined.in this recornmended praciice unless
otherwise stated in specific test procedures.

3.1 Condition of Vehicle

3.1.1 Vehicle shall be tested in its normal configuration with normal ap-
pendages (mirrors, bumpers. hub caps. etc..

3.1.2 The vehicle shall be tested at manufacturer’'s rated gross vehicle
weight.

3.1.3 Manufacturer’s recommended tires shall be used. Tire pressures shall
not exceed pressures recommended by Tire and Rim Associatian (TRA). Tire
read shall not be worn to the point where the tread wear indicators are
exposed. )

3.1.4 Normal manufacturer’s recommended tubricants shall be emploved.

3.1.5 The vehicle shall be stored for a minimum 8 h soak at ambieny
temperature :Section 30,11+ before tests which wart with o fully Charged
bartery.

3.2 Condition of Battery

3.2.1 If batteries arc new or have been subject to exiended storage. batterics
shall be eveled per manufacturer’s recommendation before starting test.

3.2.2 A minimum 8 h soak period at umbient temperature (Section 3.3.1.1,
shall be allowed after completion of charging and before starting tests initi-
ated with fullv charged batterv.

3.2.3 Full charge is to be established using manufacturer’s recommended
charging procedure and equipment.

3.2.4 For tests requiring an N% discharged battery at the start (for exam-
ple. aradeability tests). the required initial siate-of-charge will be established
as follows. A Range at Steady Speed test (Section 3y shall be performed at
recommended maxinum cruise speed. and the end-point time and watt-hours
consumed to the end-point of range determined. To achieve N% discharge of a
fully charged battery. the battery will be discharged for X% of 1he énd-poim
tinic cither by driving vhe vehicle ar recommended maximum cruise speed or
by discharging the battery through a load ar an equivalent constant power.
Tests conducted with the battery partially discharged at the start must be
initiated no longer than 10 min after the desired initial statc-of-discharge is
reached.

3.2.5 Fortests in which the effeets of battery ininial state-of-charge are 10 be
investigated. tests should be conducted with the propulsion batteries i ., 4077,
and 80% discharged.

3.3 Environmental Conditions
3.3.1 Gexerav .
3.3.1.1 Temperature during vehicle and batterv ambicnt soak period
shall be within the range of 16°-32°C (60°-90°F,. Ambient temperature
during road testing shall be in the range of 3°-32°C (40°-40 F..
3.3.2 Roap Tests
3.3.2.t Road tests are wo be performed on a road which is level 1o within
+1% and having a hard, dry surface. Tests shall be run in opposite
direction when they are performed on a road test route. The direction of travel
need not be reversed when operating an a closed test track.
3.3.2.2 The recorded wind speed at the test site during test shall not
exceed 16 km h (10 mph).

3.3.3 DyxastomeTer TEsTS

3.3.3.1 Dvnamometer load must be pragrammable w various vehicle
speeds 1o simulate vehicle road load versus speed characteristics.

3.3.3.2 Dynamometer road load power sertings shall he made using
either of the following procedures, Data from the coast-down tests described in
Section 10 which establish the power required at various vehicle speeds 1o
overcome aerodvnamic drag and rolling resistance may be directly used to
program the power absorbed by the dvnamometer. Alternatively the dvna-
mometer road load points can be set to require the same power output from
the battery as is required to propel the vehicle at constant speed on a level
roadway. Battery power required to maintain various steady road speeds shall
be measured using the vehicle testing procedures described in Section 5 of this
document.

3.3.3.3 Dvnamometer flvwheel shall be engaged with the nearest availa-
ble inertial weight which equals or exceeds the rated gross vehicle weight

3.4 Test Instrumentation—This section provides a list of instruments
which are required to perform the tests specified in this recommended prac-
tice. The overall error in recarding or indicating instrunments shall be no worse
than =2'¢ of the maximum value of the variable to be measured (not includ-
ing reading crrors). Periodic calibration shall be performed and documented
to insure compliance with this requirement.

34.1 GENERAL INSTRUMENTATION-The following classes of in-
struments are required for the purpose of tests outlined in this procedure.

e DC watt-haur meter or wait-time recorder
e \ehicle speed versus time recorder
Distance versus time recorder
Tire pressure gauge
Ambient temperature versus time indicator
DC watt meter
Battery temperature indicator
Etectrolvie hvdrometer (for vehicles with lead-acid baueries)
AC kitowatt-hour meter
3.4.2 Roan TEsTs

* Wind speed and direction measurement versus time

® Means for determining grades of test-route segments

e Fifth wheel for measuring vehicle speed and distance
4. Data to be Recorded for all Tests

4.1 General
+.1.1 Vehicle Identification.

1.1.2 Overall maximum dimensions (including projected frontal area).
4.1.3 Weight: curb weight and test weight to within =2
4.1.4 BatTeRY
* Manufacturer.
Type and norinal rating at specified discharge rate.
Previous history of the battery including chronological age. number

and nature of charge - discharge cycles. dcscriplioﬂ"wcum%nts
and recharge processes. and a briet deserip tion of RhoWn'™ s

conditions.
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