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Fig. 14  Profiles of &, and & along droplet trajectory of which initial position is at the inlet center of configuration
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Numerical study of supercooled large droplet cloud evolution
characteristics in icing wind tunnel

GUO Xiangdong''? * , LIU Qinglin®, LIU Senyun®, WANG Zixu?, LKM%}'

1. State Key Laboratory of Aerodynamics, China Aerodynamics ReSQQKanq ’Dﬁvelopment Center ,
Mianyang 621000, China Y
2. Key Laboratory of Aircraft Icing and Anti/De-Icing, China Aerod?amic‘s’ Research and Development Center ,
Mianyang 621000 . China ; J
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. o
Abstract. In order to understand the Supercooled Large D‘o}ﬁe";(SLD) cloud evolution characteristics in icing wind tunnels,

a method based on Eulerian theory is developed to sim’u@kgﬁ cloud flows coupling of momentum, mass and heat transfer.
Using this method., the evolution of SLD cloud is im&§ atgd for the horizonal contraction configuration of the main section in
a3 mX 2 m icing wind tunnel. The SLD cleu voluti n characteristics, including cloud sinking and contraction, cloud mo-
mentum equilibrium and cloud thermal quilpri » are analyzed. The effects of droplet deformation and breakup on the SLD

mechanical equilibrium characteristit\e@ ex@é’red. The states of cloud momentum equilibrium and thermal equilibrium in the

main test section are evalua ed\F%ult};fow that SLD droplets with diameter larger than 250 ym would expigme signifi-

cant deformation in the canfigu tion.,‘lﬁe increased droplet size could enhance the degree of deformation. {ert“ }Igrly at the

test section velocity of 16 /s.\SLD droplets with the diameter larger than 750 ym would break up. Théndthe effects of

droplet deformation and Breakup could increase the rates of droplet acceleration and temperatur&\r;&{g ,‘so that the SLD

droplets would ap{ﬁ?@hé momentum and thermal equilibrium states. The SLD cloud with theﬁ]
d Ci

c
R
um shows size i}

In the SLD\ o\ud, tHe small droplets with diameter smaller than 100 um would reach the g\q{ilib‘ium states with higher speed.,

i’mum diameter of 1000

: ? A
piration stratification, momentum stratification and thermal stratificat&yat’the configuration outlet.

lower temperawrfa and constant condensation. However, large SLD droplets with digmgge‘r)afrger than 500 um would deviate
from equilibrium states significantly with lower speed. higher temperature and o}‘rs\tan?gvaporation. Increased test section
velocity could reduce the degree of SLD cloud concentration stratification, ‘but ha#ge the degree of momentum and thermal
stratification. In particular, in the condition with the test section of IQO m/s, tr:iLD cloud will be uniform in the central area
of the outlet (almost —0.75 m<<Y<<0.75mand —0.5 m<Z<0; ff&, u?the maximum velocity difference and tempera-

ture difference compared with the equilibrium states are high{t@éh {S,m/s and 20 C . respectively.
Ny} L 4

A X 4
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