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A Case Study of Microphysical Properties

in Aircraft Icing Environment

Yuan Min' Huang Minsong” Duan Lian'
(1 College of Air Traffic Management, Civil Aviation Flight University of China, Sichuan, Guanghan 618307 ;
2 Laboratory of Cloud-Precipitation Physics and Severe Storms, Institute of Atmospheric Physics, Chinese

Academy of Sciences, Beijing 100029)

Abstract: By using the probe of DMT (Droplet Measurement Technologies), the aircraft icing in non-
precipitation clouds on 12 April in 2014 over Yichang and its surrounding areas were probed. The vertical
distributions show that the number concentrations of CAS (Cloud Aerosol Spectrometer), CIP (Cloud

3

Imaging Probe) and PIP (Precipitation Imaging Probe) are greater than 300 cm™° ;

, lem™? and 107° em™?,
respectively. The maximum median diameters are 3 pm, 89 pm and 1389 pm, respectively. The spectral
distribution shows that the gravitational collision and riming processes result in forming a wider spectra at
3650 m, while relatively narrow below 3650 m, where particles grow mainly depend on condensation
process, big cloud particles and ice crystals are dropping from upper levels. The horizontal probe shows
that the number concentrations of CAS and CIP at 3350 m are greater than those at 3650 m, while the
number concentration of PIP, the median diameter and the maximum median diameter are opposite. The
time series of horizontal probe show that the number concentration and the median diameter at 3350 m have

an inverse relationship, and the number concentration and the median diameter of big cloud particles and

ice crystals are fluctuant.

Keywords: aircraft icing; number concentration; median diameter; effective liquid water content;

spectral distribution



