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Simulation of Centrifugal Spray Nozzle for Gas Turbine

Wang Honglian' , Zhao Dingyi', Shao Fangqin®, Zheng Gaofeng’
(1. China National South Aviation Industry Co. , Ltd. , Hunan Zhuzhou 412002, China;

2. Department of Instrumental and Electrical Engineering, Xiamen University, Fujian Xiamen 361102, China)

Abstract: In this work, Solidworks, ANSYS ICEM CFD were used to model and mesh the external field of the centrifugal nozzle, the
transient external flow fields of the centrifugal nozzle under different pressures were numerically simulated by using FLUENT. To study
the effect of auxiliary air on the flow fields, the distribution of the spray droplet and performance parameters under 13 pressure
conditions (0. 05 MPa,0.1 MPa,0.3 MPa,0.5 MPa,1.0 MPa,1.5 MPa,2.0 MPa,2.5 MPa,3.0 MPa,4.0 MPa,5.0 MPa,6.0 MPa,
7.0 MPa) were studied. It is found that the spray droplets showed a conic distribution under the non-air auxiliary condition where the
Sauter mean diameter(SMD) and the maximum (minum) value of non-uniformity were 414. 54 pm (40 wm) 0. 670 9(0.487 4)
respectively. With the effect of air auxiliary, the spray droplets exhibited cone like distribution where the Sauter mean diameter( SMD)
and the maximum (minum) value of non-uniformity were 35.93 pum(15.67 pum) .0.838 7(0.704 0) respectively. This work provides
a reference for the application of centrifugal fuel nozzle for gas turbine.

Key words: centrifugal nozzle; spray simulation; air auxiliary ;SMD; non-uniformity



