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Structure-Design and Flow-field Analysis

of a Centrifugal Nozzle with Variable Geometry Characteristic

CHEN Bing, XIE Shou-yong

College of Engineering and Technology ., Southwest University , Chonging 400715, China

Abstract: In order to meet the need of variable spraying in plant protection operation, a centrifugal nozzle
with variable geometry characteristic has been designed in this paper, and three-dimensional full-size nu-
merical research of the flow-field inside and outside the nozzle has been conducted based on the VOF model
of Fluent software. The characteristics of radial distribution and the change rule along the axial direction of
the internal flow-field of the nozzle have been researched, and the swirl condition at the nozzlesection when
air vortex is generated inside the nozzleis analyzed. The spray angle is obtained by digital image processing
of the simulation and test data of the outflow field, and the accuracy of the results is compared and ana-
lyzed with the results calculated by empirical formula. This study provides a theoretical basis for the opti-
mization of nozzle configuration and the further R & D of continuous variable spray devices.

Key words: centrifugal nozzle; numerical simulation; flow characteristics; air vortex; spray angle
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