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Fig. 1 Schematic diagram of vortex microelement
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Fig. 2 Geometric model of hollow conical nozzle
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THEORY AND EXPERIMENTAL RESEARCH ON SPRAY
CHARACTERISTICS OF HOLLOW CONE
NOZZLE FOR DESALINATION

Lyu Hongqing, Liu Hongkun, Han Kexin, Qi Chunhua, Zhang Lingpin, Li Yan

(Seawater Desalination Technology Laboratory , Institute of Seawater Desalination & Multipurpose Utilization , Tianjin 300192, China)

Abstract: With multi-effect thermal desalination developing towards large-scale and low-energy consumption, more and
more attention is focused on the research of spraying device with the property of high flux and low flow resistance. Based on
this, a hollow cone nozzle with high-flux characteristics was designed for thermal desalination. The effect of structure
parameters of nozzle on the spray properties ( spray flux, spray angle and discharge coefficient) is discussed through theory
analysis and experimental test. The results show that the quantitative relationship between spray flow rate, spray angle and
structure parameters of nozzle obtained by quasi-free vortex theory agrees well with the experimental data. At the same
time, according to the experimental test data, the empirical formula between the spray angle and the Reynolds number of
hollow cone nozzle during spraying is fitted. It will provide theoretical and laboratory data support for design of the large-
flow hollow cone nozzle and the selection of operating parameters during thermal desalination.

Keywords: desalination; nozzle; spraying; spray angle; discharge coefficient



