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7) ABSTRACT

A photoacoustic sensor that measures carbon black particles
emitted in the exhaust gas of a vehicle traveling on a road or
being tested on a dynamometer or engine stand. The sensor
includes an acoustic waveguide and a pump mounted to an
outlet of the waveguide. The pump pulls the gas through the
waveguide. A critical orifice is mounted between the pump
and the outlet. The critical orifice prevents noise generated
by the pump from entering the waveguide. Optical windows
are mounted at opposite ends of the waveguide. A modulated
source of light is located adjacent one of the windows and
irradiates the waveguide. A microphone is attached to the
waveguide. The microphone detects an acoustic signal gen-
erated by absorption of the light by the particles in the gas.
The acoustic signal is proportional to the mass concentration
of particles in the gas. The microphone generates an elec-
trical signal proportional to the acoustic signal.

32 Claims, 4 Drawing Sheets
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