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Introduction

While it has been shown that current remote sensing technology is entirely
capable in measuring the carbon monoxide and total hydrocarbon
components of motor vehicle exhaust, nitric oxide has proven to be difficult
to measure in an on-road situation. A previous addition to the remote
sensing system developed at the University of Denver has been
demonstrated to measure NO, but this instrument is more effective at fleet
evaluation, rather than the measurement of individual vehicles (1,2). We
have developed a new instrument which has shown promise not only in
quantifying NO emissions from individual vehicles, but also in the
measurement of aromatic hydrocarbons. The new instrument still
measures the traditional CO, CO,, and HC, making it more versatile than
the laser diode system reported in 1996 (3). In addition, this concept is also
easily modified for use as an on-board NO monitor, capable of
measurements at a frequency of 100 Hz.

Instrumentation

The new University of Denver remote sensing system is shown
schematically in Figure 1. Colinear beams of infrared and ultraviolet light
are passed across the roadway in a bistatic arrangement. The beams enter
the main CO/CO,/HC unit, are collected by a 2” f /6 mirror, and focused
towards a dichroic mirror, which serves as a beam splitter. The infrared
light passes through the dichroic mirror, onto the spinning polygon mirror
which spreads the light across the four infrared detectors (CO, CO,, HC
and reference).

The ultraviolet light is reflected off the first surface of the dichroic mirror,
and focused into the end of a quartz fiber optic bundle, which is mounted on
an SMA-type connector on the side of the main detector unit. This fiber
optic cable, 1 m in length, is a bundle of 37 100 um diameter ultraviolet
grade quartz fibers. The fibers are arranged in a round bundle at the front
end of the cable, where the UV light is focused into the cable, but are
mounted in a line configuration at the back end. In this arrangement, the
fibers are stacked one upon another effectively forming an image surface
100 pm wide by 4.2 mm high. This end of the cable then serves as the
entrance slit for a Czerny-Turner ultraviolet monochromator. In this unit,
detection is presently accomplished by means of a 128 diode photodiode
array detector. With the 1200 line/mm holographic grating used in this
monochromator, the spectral range of this instrument is 16 nm, spanning
218-234 nm when measuring the gamma band of NO at 226.5 nm, or 253-269
nm when measuring absorption by aromatic hydrocarbons.



























