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Foreword—This Document has also changed to comply with the new SAE Technical Standards Board Format. The
Definition Section has changed to Section 3 and Abbreviations changed to Section 4.

1. Scope—This SAE Recommended Practice describes instrumentation for determining the amount of methane
in air and exhaust gas.

1.1 Purpose—This document provides a means for a batch measurement of the methane concentration in light-
duty vehicle exhaust samples. Nonmethane hydrocarbon concentration can be obtained by subtracting the
methane concentration from the total hydrocarbon concentration obtained by a separate measurement made
in accordance with accepted practices such as SAE J1094, J254, or a current Federal Test Procedure.’

2. References

2.1 Applicable Publications—The following publications form a part of this specification to the extent specified
herein. The latest issue of SAE publications shall apply.

2.1.1  SAE PuBLIcATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J254—Instrumentation and Techniques for Exhaust Gas Emissions Measurement

SAE J1094—Constant Volume Sampler System for Exhaust Emissions Measurement

SAE J1145—Emissions Terminology and Nomenclature

SAE 770141—Optimization of a Flame lonization Detector for Determination of Hydrocarbon in Diluted
Automotive Exhausts. G.D. Reschke, Vehicle Emission Laboratory, General Motors Proving Ground

3. Definitions
3.1 Vehicle Emission Terms— Defined in SAE J1145.

3.2 Carrier Gas—A gas that acts as a passive vehicle to transport the sample through a gas chromatograph
column.

1. See Code of Federal Regulations, Title 40 Protection of Environment, Part 86, Subpart B, Emission Regulations for 1977 and Later Model
Year New Light-Duty Vehicles and New Light-Duty Trucks; Test Procedures (40 CFR 86.101 et seq.) (as possibly amended by the Federal
Register).
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3.3 Gas Chromatography—A separation technique in which a sample in the gaseous state is carried by a flowing
gas (carrier gas) through a tube (column) containing stationary material. The stationary material performs the
separation by means of its differential affinity for the components of the sample.

4. Abbreviations and Symbols

°C—degree(s) Celsius
CH4—methane

CO—carbon monoxide
CO,—carbon dioxide
cm—centimeter(s)
CVS—constant volume sampler
FID—flame ionization detector

g—gram
GC—gas chromatograph(ic)
h—hour(s)
HC—nhydrocarbon(s)
ID—inside diameter
in—inch(s)

kPa—kilopascal
NMHC—nonmethane hydrocarbon(s)
min—minute(s)

m—meter(s)

mm—millimeter(s)
pm—micrometer(s)

O,—oxygen

OD—outside diameter

ppm—parts per million

ppm C—parts per million carbon
psig—pound(s) per square inch, gage
s—second(s)

scfh—standard cubic foot per hour
SAE—Society of Automotive Engineers, Inc.
SS—stainless steel

%—percent

5. Sections—The remainder of this document is divided into the following sections:

6. Equipment

7. Principle of Operation

8. Instrument Operating Procedure

9. Instrument Performance Specifications
10. Maintenance

11. Notes

6. Equipment

6.1 Safety Precautions—Flammable FID fuel (containing hydrogen) and potentially toxic 2% CO in exhaust gas
are vented from this instrument at low flow rates of approximately 80 cm3/min (0.2 scfh). At these low flow
rates, there should not normally be a hazard from these gases, but precautions should be observed to insure

dilution of these potentially hazardous vented gas streams.

The instrument uses flammable fuel and the precautions specified by the manufacturer should be observed.
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The sample bypass line in the instrument has a flow of about 2000 cm3/min (4 scfh) of automotive exhaust gas.

This flow should be discharged outside of the building or into an adequately ventilated area.

6.2 Instrument—A gas chromatograph is used to separate the methane from the other constituents of an exhaust
gas sample. The concentration of methane is determined with a FID. A typical suitable gas chromatograph is
described in this section.

6.3 Component Description—The schematic diagram in Figure 1 shows a typical gas chromatograph assembled
to routinely determine methane. The following components are typically used.
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FIGURE 1—INSTRUMENT TO MEASURE METHANE

6.3.1 VALVE, V1I—Sample injection and switching valve, should be low dead volume, gas tight, and heatable to at

least 150 °C.

6.3.2 VALVE, V2—Used to provide supplementary fuel to the FID burner.

6.3.3 VALVE, V3—Used to select span gas, sample, or no flow.

6.3.4 VALVE, V4—Used as a restrictor to match the flow resistance of the Porapak N column.

6.3.5 VALVE, V5—Used as a restrictor to match the flow resistance of the Molecular Sieve column. This valve

allows equalizing backflush and foreflush flow rates through the Porapak column.

6.3.6 VALVE, V6—Used as a restrictor for controlling the rate of sample flow to fill the sample loop.

6.3.7 PRESSURE REGULATOR, PR1, AND PRESSURE GAGE, G1—To control flow rate of the fuel which is also the

carrier gas.
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