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Engine Power Test Code - Engine Power and Torque Certification

RATIONALE
SAE J2723 provides a means for certifying naturally aspirated and boosted engines in multiple applications using “isopower
charts” and CAE engine models to show the effect of intake restriction, exhaust restriction, and charge air cooler
effectivness. The standard now provides for “remote” witnessing of this testing.
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1. SCOPE

This document specifies the procedure to be used for a manufacturer to certify the net power and torque rating of a
production engine according to SAE J1349 (Rev. 8/04) or the gross engine power of a production engine according to
SAE J1995.

Manufacturers who advertise their engine power and torque ratings as certified to SAE J1349 or SAE J1995 shall follow
this procedure. Certification of engine power and torque to SAE J1349 or SAE J1995 is voluntary; however, this power
certification process is mandatory for those advertising power ratings as “Certified to SAE J1349” or “Certified to
SAE J1995.”

In the event that an engine made by one manufacturer is sold to a consumer in a vehicle produced by a second
manufacturer, engine certification may be completed by either manufacturer or by both manufacturers working together. An
example of the latter would be the completion of witness testing by the engine manufacturer with the submission of
certification documents by the vehicle manufacturer.

1.1 Purpose of Standard

This SAE Standard has been written to provide manufacturers with a method of certifying the power of engines to SAE J1349
or SAE J1995.

1.2 Field of Application

This certification process is applicable to all engines tested under SAE J1349 or SAE J1995.
2. REFERENCES

2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J1349 Engine Power Test Code - Spark Ignition and Compression Ignition - As Installed Net Power Rating
SAE J1995 Engine Power Test Code - Spark Ignition and Compression Ignition - Gross Power and Torque Rating
3. TERMS AND DEFINITIONS

This section contains the definitions of key terms used to describe the net power and torque test.

3.1 CERTIFIED BRAKE POWER AND TORQUE

The power and torque which a manufacturer certifies an engine will develop when tested under the conditions as specified
in SAE J1349 or SAE J1995.

4. SELECTION, DOCUMENTATION, AND VERIFICATION OF TEST ARTICLE

The engine to be tested shall be selected by the manufacturer as representative of the engine in the application being
certified. It is preferable to test engines from regular series production. Engines built from production-intent parts with
production-intent processes and tooling may be used in the testing provided that all components conform to production
intent design and comply with the requirements of the applicable standard (SAE J1349 or SAE J1995). It is the intent of this
process that the level of hardware and calibration compliance to production specifications will be that which is required for

U.S. EPA emissions certification. DOCLI ments
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5. WITNESS TESTING
5.1 Definition

Witness testing is defined to mean testing in an appropriate facility that is witnessed by a qualified witness, independent of
the engine manufacturer, who is able to verify equipment function and calibrations, computations, and engine test settings
as specified in the applicable standard. Testing for conformance to this standard may be done in the manufacturer’s facility
or in any qualified independent facility conforming to ISO 9000/9002. Qualification is established by the ability to meet the
requirements for testing according to SAE J1349 or SAE J1995.

5.2 Qualifications of Witness

Witnesses for engine power and torque certification testing shall be registered with SAE. Witnesses shall be competent
engineers who are experienced in engine testing and familiar with the requirements of the SAE J1349 and SAE J1995
standards.

Witnesses registered by SAE shall meet one of the following criteria:

5.2.1  Prior registration as a witness for European homologation testing and a signed statement acknowledging that the
individual has studied and understands the SAE procedures.

5.2.2 Documented and verified experience in engine testing with three recommendations from individuals who are
registered witnesses themselves or whose technical training and experience establish them as competent to
evaluate the individual’s skills as a witness. In addition, a signed statement is required acknowledging that the
individual to be registered has studied and understands the SAE J1349 and SAE J1995 testing procedures.

5.2.3 A bachelor’s degree in engineering or equivalent plus 5 years of related engine testing experience and completion
of an SAE-approved training course. Documented participation as an “apprentice witness” in at least three
SAE J1349 or SAE J1995 test procedures conducted by an SAE-certified withess who attests to the competency
of that individual to conduct witness tests may be substituted for completion of an SAE-approved training course.

5.2.4 Other qualified individuals who are identified and appointed by the SAE Engine Power Test Code Committee. The
witness will provide a signed statement acknowledging that the individual has studied and understands the relevant
SAE test procedures.

5.3 Responsibility of Witness

5.3.1  Confirm that the laboratory doing the testing is capable of meeting the requirements for SAE J1349 or SAE J1995
and that the calibration of measurement devices is in accordance with ISO 9000/9002. If the facility is ISO certified
to ISO 9000/9002, the witness shall attach a valid certificate of compliance to the test results. If testing is done in a
facility which is not ISO certified, the witness shall provide documentation to establish the capability of the laboratory
to conduct testing as specified in the appropriate standard.

5.3.2  Verify that the engine tested is consistent with that described in the manufacturer’'s submission.

5.3.3  Verify that the engine induction and exhaust system are those for the application being evaluated or, if applicable,
verify that the exhaust backpressure is set appropriately.

5.3.4 If applicable, review data on vehicle transient testing to ensure that engine settings for dynamometer testing are
correct. The data required for this shall include identification of the vehicle from which test data were obtained and
the transient test data determined using the procedure in SAE J1349. These data shall include engine control
settings, temperatures, intake manifold pressure, and exhaust back pressure as functions of time and vehicle speed.

5.3.5 Verify that fuel, coolant, and lubricants used in testing are consistent with the manufacturer’s specification for the
application being rated.
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5.3.6 The witness shall verify by appropriate means that critical measurements required for engine power and torque
measurement are accurate. This may include testing of instrumentation.

5.3.7  Verify calculations by checking the output of the calculations with a test data set and by processing raw data from
a test condition independently.

5.3.8 Verify that all control settings and test cell conditions are within the tolerance specified by the applicable standard.

5.3.9 Verify that the instrumentation is appropriately installed and that the signals from the instrumentation are accurately
recorded and entered into the calculations.

5.3.10 Witness completion of the SAE J1349 or SAE J1995 engine power and torque test procedure.

5.4  Provisions for Remote Witnessing

5.4.1 Under emergency circumstances only (e.g., natural disaster, pandemic, civil unrest, or quarantine), where the
witness is unable to physically attend the testing, remote witnessing of the testing is authorized by this standard per
the following requirements.

5.4.2 The manufacturer must provide a declaration signed by the lab manager, that the test will be conducted in
accordance with the relevant regulation (SAE J1349 or SAE J1995) and in accordance with good practice. The
manufacturer must also supply a list of all persons conducting the testing (with name and position) per “Remote
Witness Declaration Form” in Appendix A.

5.4.3 The witness service will assess the suitability for remote testing on a test-by-test basis before the test date. Data
supplied without agreement of the witnessing authority will not be accepted under any circumstances.

5.4.4 All equipment under test, test measurement equipment calibrations, and engine information must be submitted to
the witness authority at least 48 hours before the test. The witness authority must confirm the acceptability of this
information prior to conducting the testing.

5.4.5 The witness will monitor the test remotely and review all test data before confirming the result. The witness authority
has the right to refuse remote assessment and ask for repeat tests at their discretion.

5.4.6 Technology used must be of suitable quality to allow the witness to conduct a pre-test inspection of the engine and
supporting accessories. At a minimum, there must be clear two-way audio and good quality visual connection which
allows, for example, confirmation of part numbers, test equipment serial numbers, etc. The witness should be able
to request different views. The witness must be observing in real-time as the test is conducted and able to interact
with the testing staff (able to request information and view response, data, or input as to what they requested).

5.4.7 All test data must be submitted within 2 working days of the test completion (including check sheets, observations,
logged data, calculated results).

5.4.8 All tested parts must be retained until certification documentation has been published (not to exceed 6 months), for
physical checks if required (specification checks, software level checks, dye penetrant, inspection, etc.).

6. MANUFACTURER’'S RESPONSIBILITIES FOR CERTIFICATION

A manufacturer wishing to certify an engine shall provide the following:

6.1 Test Article

The manufacturer shall provide an engine that is representative of the production engines being certified.
6.2 Manufacturer's Statement

The manufacturer shall supply documentation to SAE that includes the information listed in the following sections.
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