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Development of Spray Nozzle System and its Application to Dispersion-, Mixing-, and

Atomization-Technology

N
HASHIBA Tomohiko

Abstract

SHONO Atsushi

We have developed special spray nozzle systems, which can be applied to dispersion,

mixing, and atomization of fluids. Through the specially made spray nozzle, high speed swirling
gas flow is generated, where liquid phase can be easily dispersed and atomized due to its strong
shear stress, resulting in a good performance in various industrial processes. In this article we
introduce the basic feature of our spray nozzle system, and its various applications to dispersion,
mixing and atomization, including nanoparticle generation technology.
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Fig.1 Schematic diagram
of the spray nozzle.
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Fig.2 Droplet size distributions using the spray
nozzle (liquid: water).
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Fig.3 Schematic diagram of fine particle classifier.



AT D 2 EMTE D, @ EEHEA O 23 TRE T

B ENEMLBEE LWL AT A T Y
VORI E 10 nm~2% um (2~5 um F2E) O
HPH THIE TE 22 EOREN S 2T T4 P —
B AT L~DRAL IR TX 2,

Photo 1 SEM images of Albumin.
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Fig.4 Concept of the spray blend
system.

Fig.5 Experimental setup of the spray-blending system
for emulsion preparation.
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Fig.6 Effect of air flow rate on the mean diameter
of the dispersed phase (oil) .
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Fig.7 Effect of air flow rate on the mean diameter
of the dispersed phase (water) .
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Photo 2 Suspension of carbon nanotubes.
Solvent: 10wt% PVA ag. Soln.
(a) initial condition (b) after treatment
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Photo 3 SEM image of dispersed carbon nanotubes.
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Photo 4 SEM images of polymer (PAO)
nanoparticles.
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Photo 5 SEM images of polytetrafluoroethylene
particles.
(a) raw materials
(b) after treatment of spray-blending
with super-heated steam
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