


in 500-watt heat tape to prevent the subsequent cooling of the liquid asphalt. An ultrasonic sensor
provided feedback of the asphalt level in the kettle to prevent over-filling. The purpose of the kettle
was to maintain a smooth flow of asphalt across the fume generator. A much more consistent asphalt
flow was obtained by pumping into the bitumen kettle, rather then directly controlling the asphalt
pump. Asphalt from the bitumen kettle flowed through a needle valve which was part of a computer
feedback system used to regulate asphalt flow. Next, the asphalt entered the stainless s  generator
chamber where it spread over a rectangular plate (6” x 24”). It then passed throu trap and
emptied into a container resting on a scale. Incremental scale re: ngs of the container weight were
used in a computer controlled feedback loop to achieve a constant mass flow of asphalt (150
mg/min) through the needle valve. A 750-watt heater and an on/off controller were used to maintain
an asphalt temperature gradient of 150 °C to 125 °C across the generator bed. The asphalt was
cooled as HEPA filtered air (25 °C, 50 % RH, 20 L/min) passed over the bed and entrained the
asphalt fume. The inlet and outlet temperatures of the asphalt, as it passed over the plate, were
measured with J-type thermocouples positioned 1” from the generator inlet and outlet, respectively.
Fume produced in the generator was transported to the exposure chamber and gradually cooled to a
temperature of around 25 °C. A light scattering device (Dat: im PDR-1000) was used to estimate
the particulate phase concentration of the fume. Fume sampling methods and analysis have been
described [1]. Heated dilution air, controlled with a mass flow controller, could be added to the
asphalt fume to obtain a desired concentration as nee The system was generally operated in an
open loop mode to obtain maximum asphalt aerosol concentration. °

RESULTS & DISCUSSION

A typical asphalt exposure runs for 6 hours per ¢ 7, 5 days a week, at maximum concentration.
Figure 2 shows the average daily asphalt aerosol concentration during a recent 5-day exposure
period. The dips in the graj correspond to time periods when the exposure chamber was opened to
change air-sampling media. The chemical composition of this laboratory generated fume has been
shown to be similar to that generated during road paving operations [1].
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