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Numerical modeling of spray dryer with air jet nozzle
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Abstract

In current research, air flow in a spray dryer model was simulated by computational fluid dynamics method (CFD)
and employing Fluent software. Air flow pattern was modeled in the dryer in two conditions of considering air jet
nozzle in cone part of the chamber or not. Results showed, when air jet nozzle was not employed, air velocity on top of
the chamber was rather than another part of the chamber and gradually decreased toward the bottom of tower. Air
velocity was increased extremely in in the central core flow of the chamber and flow direction changed toward the top
of dryer while the air jet nozzle considered in the model. Variation of radial velocity illustrated an increase in velocity
magnitude in the chamber. Also, the air velocity at bottom of the chamber was more than that on top of the chamber,
because high air jet velocity influenced on flow medium and increased air velocity magnitude.

Keywords: Spray dryer, Air flow pattern, Computational fluid dynamics, Air jet nozzle
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