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A scattered-light photometer system has been constructed and tested that monitors output 
of a nebulizer-type aerosol generator and controls nebulizing air pressure to maintain a 

constant generator output. 

The Lovelace nebul izer aerosol generator 
has been extensively used for polydispersed 
aerosol exposure experiments at Battel le, 
Pacific Northwest Laboratories. This air 
pressure-operated device generates an aero- 
sol of nearly log normal, respirable-sized 
particles, but is prone to erratic output. 
To minimize this problem, a feedback system 
was designed and constructed to control air 
pressure and maintain a nearly constant 
output. 

The block diagram of this photo-controlled 
aerosol generator is shown in Figure 3.3 .  
The aerosol output monitor, positioned at 
the output of the generator, is a forward- 
scattering photosensor, consisting of an 
infrared light-emitting diode and a matched 
infrared photodetecting transistor. The 
output of the photosensor, which is linearly 
related to the droplet mass concentration, 
is fed to a multiplier circuit through a 
variable gain amplifier and damping circuit. 

Droplet mass output can be held constant 
if multiplier output is constant, accom- 
pl ished by comparing mu1 tip1 ier output with 
a manually set reference level. Comparison 

error vol tage resul ting from generator out- 
put drift appropriately adjusts generator 
operating pressure by means of a voltage- 
control 1 ed pressure regulator. 

The detector system was tested by collect- 
ing, on absolute filters, generator output 

/I 

of nonradioactive uranine dye aerosols. A 
typical curve of detector systems output 
versus generator output (as determined by 
colorimetric analysis of the dye) is shown 
in Figure 3 .4 .  The feedback system was 
tested by manually changing generator nebu- 
lizer level with respect to reservoir fluid 
level in order to affect the efficiency of 
generation. The system then automatically 
increased or decreased the operating air 
pressure in attempt to maintain constant 
generator output. Figure 3 . 5  is a typical 
plot of generator output (col orimetri call y 
determined from f i 1 ter samples of uranine 
dye aerosols) versus operating pressure. 
In Figure 3 . 4  this is compared with the 
expected generator output without feedback. 

This system is now being tested under 
animal exposure conditions. 



FIGURE 3.3. Block Diagram of Photo-Controlled Aerosol Generator (PHOCAG) Systems 
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FIGURE 3.5. Normalized Generator Aerosol Output 
(Circles) Under Feedback Control and Expected 
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FIGURE 3.4. Generator Aerosol Output (Normalized 
at 20 PSI Generator Operating Pressure) Versus 
Detector System Output as Observed by the Meter 




