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Abstract

A fast response analyzer for measuring carbon dioxide concentration has been developed for transient

characteristic and researches tested on internal combustion engine. The analyzer uses the well known

NDIR(Non-Dispersive Infrared) method with miniaturized detection system, giving a time constant of

approximately 30 microsecond, and sampling module consists of capillary tube. Since the transit time and the

time constant of the sampling system depend on the sampling conditions, it is necessary to investigate the

characteristics of sampling system before applied to exhaust gas measurement in engine. A unique method

was designed to study the influence of the diameter of transfer sample line and operating conditions of the

FRNDIR on transit time and time constant. A database of transit time and time constant was built up for

different measured and simulated pressure conditions. The database can be used for correcting eventual CQ

concentration measurement.
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Tablel ID of capillary used for this study

ID of outlet pipe
ID of probe 0.56mm 0.99mm 1.77mm
0.56mm Al A2 A3
0.99mm B1 B2 B3
1.77mm Cl C2 C3
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Fig. 16 Effect of pressure drop increasing from 0.3bar
to 0.9bar, at the ID of pipe=0.99mm
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