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Measurement of Carbon Dioxide, Carbon Monoxide, and Oxides
of Nitrogen in Diesel Exhaust

1. Scope—The method presented applies to the analysis of the indicated constituents in diesel engine exhaust,
or vehicles using diesel engines, when operating at steady-state conditions.

The measurements of carbon monoxide, carbon dioxide, and nitric oxide are based on continuous sampling
and analysis by nondispersive infrared (NDIR) methods.  Measurements of total oxides of nitrogen by
chemiluminescence and NDIR methods is discussed.

1.1 Purpose—This SAE Recommended Practice provides for the measurement of carbon dioxide, carbon
monoxide, and oxides of nitrogen in diesel exhaust.
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3. Definitions of Terms and Abbreviations

3.1 Terms Used

3.1.1 EXHAUST EMISSION—Any substance (but normally limited to pollutants) emitted to the atmosphere from any
opening downstream from the exhaust port of the combustion chamber of an engine.

3.1.2 DIESEL ENGINE—Any compression ignition internal combustion engine using the basic diesel cycle, that is,
combustion results from the spraying of fuel into air heated by compression.

3.1.3 STEADY-STATE CONDITION—An engine operating condition at a constant speed and load and at stabilized
temperatures and pressures.

3.1.4 KILOWATTS—Observed kilowatts unless otherwise indicated (brake power x 0.7457).

3.1.5 NIST—National Institute of Standards and Technology

3.1.6 RATED KW OUTPUT—The maximum brake power output of an engine in kilowatts (kW) as stated by the
manufacturer.

3.1.7 RATED SPEED—The engine speed at which the rated kW is obtained.

3.1.8 TOTAL OXIDES OF NITROGEN—The sum total of the measured ppm of nitric oxide (NO) plus the measured
ppm of nitrogen dioxide (NO2) expressed as an equivalent mass of NO2.

3.1.9 CALIBRATION GAS—A gas used to establish instrument response.  Concentration known to ±2%, traceable to
National Institute of Standards and Technology Standard Reference Materials (Reference 2.1.6).

3.1.10 SPAN GAS—A gas used routinely to check instrument response.  Concentration traceable to calibration gas.

3.2 Abbreviations Used

C—Degrees Celsius
CHEMI—Chemiluminescence
cm—Centimeters
CO2—Carbon dioxide
CO—Carbon monoxide
conc—Concentration
DI—Direct injection
dia—Diameter
DIR—Dispersive Infrared
DUV—Dispersive Ultraviolet
EXH—Exhaust
F/A—Fuel/Air ratio
g—Gram(s)
h—Hour
kg—Kilogram
kPa—Kilopascals
kW—Kilowatt
L—Liter(s)
m—Meter(s)
max—Maximum
min—Minimum, minute(s)
mL—Milliliter(s)


