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Characteristics of droplet in the icing test of aero—engine
TIAN Xiao—jiang', SUN Yue', WU Feng', DONG Wei’
(1. AECC Sichuan Gas Turbine Establishment, Mianyang 621703, China; 2. School of Mechanical
Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Based on the total pressure and velocity distribution which was solved by the software Fluent,
and through building the mathematic model with heat and mass transfer and kinetics of the droplet in lower
temperature and Mach number, the characteristics of droplet including diameter, velocity, surface tempera-
ture of droplet and liquid water content (LWC) at different velocity, temperature of the incoming flow and
different original temperature of the droplet were analyzed. The results show that with the same parameters
of flow velocity, droplet velocity and diameter, the difference in temperature between droplet and flow is the
main factor affecting the LWC at different section. In the end, the selection of parameters to simulate the ic-
ing test condition was suggested.
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Fig.1 Movement process of single water drop in

low temperature air flow
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Fig.2 Pressure distribution around the nozzle when the inflow
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Fig.3 Velocity vector distribution around the nozzle when the
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Fig.4 Variation of characteristic parameters of water droplets when the inflow velocity is 40 m/s
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Fig.5 Variation of characteristic parameters of water droplets

with different inflow velocity
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Fig.6 Variation of characteristic parameters of water droplets

with different inflow temperature
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Fig.7 Influence of initial temperature of water droplet on

characteristic parameters
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