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1. Scope—This SAE Recommended Practice establishes equipment and procedures for the evaluation of the
effectiveness and other performance characteristics of spark arresters or turbochargers used on the exhaust
system of large engines normally used in a railroad locomotive, stationary power plant, and other similar
applications. This document does not cover applications requiring flame arresting, exhaust gas cooling, or
isolation from explosive gases. Two test methods are presented: a laboratory test using ambient air (cold test)
and an engine test using exhaust gases (hot test). The hot test is preferred.

Arresters tested by the provisions of this document can be expected to perform as tested when tilted no more
than 45 degrees from their normal position. Test results from a spark arrester or turbocharger evaluated by the
hot test can be applied to different engines of similar design, provided the data shows it to be effective in the
applicable flow ranges.

Certain design and performance characteristics, which represent current requirements by regulatory agencies
for qualification and approval under this document, are listed in Appendix A.

1.1 Purpose—The purpose of this document is to provide a standard method of testing to evaluate spark
arresters or turbochargers as spark arresters for use with large compression ignition internal combustion
engines.

This document provides a method to evaluate the effectiveness of various spark arresters, but is not intended
to establish the performance level required for adequate fire protection (see Appendix A).

2. References

2.1 Applicable Publication—The following publication forms a part of this specification to the extent specified
herein. Unless otherwise specified, the latest issue of SAE publications shall apply.

2.1.1  SAE PUBLICATION—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J997—Spark Arrester Test Carbon
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3: Procedure
3.1 Apparatus

3.1.1 CoLD TeEsT—The apparatus shall consist of a suitable blower, air plenum, airflow metering instruments, spark
arrester carbon injector device, and a positive trap for collecting the particles. Figure 1 depicts a multi-inlet
device. A similar apparatus may be used to test single inlet devices. The apparatus shall be operated to its
maximum flow rating as defined in 3.5.1 and determined from Tables 1 and 2 to determine its capability. If
the apparatus cannot attain the desired flow level, the data is acceptable, but additional tests at any required
higher flows must be obtained on appropriate equipment such as on the actual engine application.

3.1.2 Hot TEsT—The apparatus is identical, except that the engine exhaust system is substituted for the blower.

3.2 Test Carbon—All test carbon used shall conform with the provisions of SAE J997. Except as allowed by 3.5.2,
each test flow point shall be run using both fine and coarse test carbon.

Total test carbon injected, per Figure 1, shall be 100 g per engine cylinder. Single inlet devices shall have a
minimum of 400 g of carbon injected.

3.3 Back Pressure—Back pressure shall be measured during each run at each flow, at the inlet of or in each
manifold leg, during both hot and cold tests. A static pressure probe, such as illustrated in Figure 1, shall be
used.

3.4 Injection Rate—Test carbon shall be injected into the inlet or each manifold leg as applicable for all flow rates
tested at a uniform rate during a period of 15 min £ 5 min.

3.5 Flow Range

3.51 CoLD TesT—The arrester shall be checked for effectiveness and back pressure at not less than five points
between 30 and 100% of the rated flow of the arrester. Rated flow is defined as the calculated flow range for
the maximum engine size application as determined per Tables 1 and 2 or stated by the engine
manufacturer. Note that maximum engine size application will be limited by maximum allowable back
pressure requirements. One point shall be at 100% of rated flow, the remaining points shall be approximately
evenly spaced relative to flow with the lowest point at approximately 30% of rated flow.

3.52 Hot TEsT—The arrester shall be checked for effectiveness and back pressure at all numbered throttle
positions. Where eight or more numbered throttle positions are involved, alternating carbon size (fine and
coarse) may be used in lieu of testing each throttle position with both carbon sizes. Low effectiveness at any
setting with one carbon size warrants further test with the other carbon size.

3.6 Data—For each test point (flow and carbon size), obtain the following data:

a. Weight of carbon injected, gram, to an accuracy of 0.1 g
b. Weight of carbon retained in the trap, gram, to an accuracy of 0.1 g

NOTE—Contents of stack trap should be sieved lightly on No. 30 (600 um) USA Standard Sieve
before calculating effectiveness. Test carbon particles reduced in size so they will pass a
No. 30 (600 um) USA Standard Sieve are considered to be destroyed and, therefore, are
discarded.
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