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Quantitative Evaluation Method of Freezing Drizzle Distribution Matching

CHEN Hai*, GUO Xiangdong'?, ZHAO Rong', YI Xian"*, WANG Dan’
(1. Key Laboratory of Icing and Anti/De-icing, China Aerodynamics Research and Development Center, Mianyang 621000,
China; 2. State Key Laboratory of Aerodynamics, China Aerodynamics Research and Development Center, Mianyang 621000,
China; 3. Center of Airworthiness Engineering, Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

Abstract: To accurately match the freezing drizzle conditions under the freezing conditions of supercooled
large droplet(SLLD), a quantization evaluation method for matching frozen drizzle distribution is developed by
analyzing the freezing drizzle condition given in 14CFR25 Appendix O of Federal Aeronautics Administration.
The evaluation method introduces the concept of standardized quality scores, and the matching deviation
factor between the measured value and the size distribution of frozen drizzle droplets is calculated. The
optimal matching cumulative distribution function is constructed by using Rosin-Rammler distribution
function, which is used as the minimum matching deviation threshold to quantitatively evaluate the droplet
size matching degree. Then, based on the new spray testing platform and two self-developed air-assisted
atomizing nozzles Model 1 and Model 2, this method is used to study the matching and evaluation of freezing
drizzle conditions. The results show that under the conditions of freezing drizzle (Median volumetric diameter
(MVD) <<40 pm) , the minimum threshold of matching deviation of droplet size distribution F.=11.82%,
the matching deviation factors F of Model 1+Model 1 and Model 1+Model 2 are 24.08% and 22.02%,

respectively, and the matching degree is evaluated as “Fair”. Under the conditions of freezing drizzle (MVD
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>40 pm) , the minimum threshold of matching deviation of droplet size distribution F,=3.76% , and the
matching deviation factors F of Model 1+Model 1 and Model 1+Model 2 are 22.78% and 14.89%,

respectively. Among them, the matching degree of Model 14+Model 1 is evaluated as “Fair”,

1+Model 2 is evaluated as “Good”.

while Model

Key words: aircraft icing; supercooled large droplet; droplet size distribution; air assisted atomizing nozzle;

mixed spraying
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Table 1 Nozzle experimental conditions
Water pressure P,/ Air pressure P,/
Nozzle type MPa MPa
Model 1 0.05~1.3 0.05~0.9
Model 2 0.05~1.3 0.05~1.3
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Fig.4 The optimal matching result of droplet size distribu-
tion in FZDZ (MVD<(40 pm) condition based on

Rosin-Rammler distribution function
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Fig.7 The optimal matching result of droplet size distribu-

tion in FZDZ (MVD>40 pm) condition based on

Rosin-Rammler distribution function
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Fig.9 The optimal matching experimental result of droplet
size distribution in FZDZ (MVD>>40 pm) condition
based on Model 1+Model 2 nozzle combination
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