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ABSTRACT

The objective of this research was to study the droplet sizes of spray through
nozzle of air blast type at the operating air pressure supplied of 68.9-689 kPa (10-100
psi). A computer program and a simple numerical model were developed for
measuring and predicting the droplet sizes of spray through nozzle. The air blast
atomizer performance testing was conducted for comparison with respect to the water
flow rate. The atomizing air pressure supply was regulated between 68.9 - 689 kPa
(10-100 psi), correspondingly consumed 0.00055-0.00065 kg/s of water. In this
research study, the liquid supply pressure was kept constant and the air flow rate
through the atomizer was varied over a range of air supply pressure to obtain the

variation in ALR. (example: if air mass flow rate is 0.00093 kg/s and water mass flow



rate is 0.00063 kg/s, hence ALR =0.00093/0.00063 = 1.47). The spray solidity was
studied by taking pictures of the spray at different air supply pressures. The liquid
flow rate, corresponding to a particular air flow rate (i.e., ALR), was measured using
a calibrated flow meter. The location of the measurement planes in the spray are
defined by the axial distance from the nozzle (y) with respect to the radius (x), with
the origin defined as the exit orifice of the nozzle. A traverse was made of the spray
centerline and radial traverses at six axial locations of 3, 60, 120, 180, 240 and 300
mm downstream from the nozzle. The computer program for calculating the droplet
size uses image processing method and edge detection program with C++ Language.
The cone spray pattern with depth of penetration of 32 cm. length and cone angle of
31°. When increase in air flow rate, the kinetic energy of the flow keeps on increasing
and causes a larger value of the spray cone angle. The minimum size of droplet that
can be measured was approximately 5 um. Droplet size from air blast atomizer had
variable sizes in the range of about 5-192um.

A numerical model is developed and used to predict the performance of a
siphon fed air blast atomizer. The model uses compressible flow relationships to
predict the air flow rate and a novel droplet formation model to predict the droplet
SMD. The model predictions are found to be in good agreement with the measured
data. The air blast fuel atomizer can offer another advantage especially for
combustion application, that more air supply causes finer size as well as larger

number of droplets.
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