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Content Measurement in Icing
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Abstract Liquid Water Content (LWC) is an important parameter
in the process of aircraft icing. Ice shape and type can be greatly
affected by LWC. For a valid icing wind tunnel test it is necessary
to obtain the value of LWC before test. The present paper proposes
a method to measure LWC in an icing wind tunnel, which combines
both numerical and experimental results. Firstly, droplet trajectories
are computed with a Lagrangian method to obtain the total
collection coefficient of water droplet. Secondly, ice mass is
computed, and the curve relating LWC with ice mass is obtained.
Lastly, the experimental results of ice mass are used to determine

the value of LWC from the curve. It is a convenient and economical
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method to measure LWC without the need of expensive and complex
devices and with only an instrument for mass measurement. The
value of LWC, in an icing wind tunnel with a 0.3 mx0.2 m test
section, is then obtained. The results from test speeds of 25 m/s and
35 m/s are found in agreement, with a difference of not more than
0.01 g/m’, which validates the method. The study shows that when
one nozzle is opened, the LWC value in the 0.3 mx0.2 m icing wind

tunnel is about 0.15 g/m’.

Keywords aircraft icing; icing wind tunnel; super—cooled water
droplet; liquid water content; total collection coefficient; Lagrangian
method
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Table 1 Results for the velocity of 35 m/s
Mg M./g LWC/(g-m™)
1 0.36 0.060 0.164
LWC 2 0.32 0.053 0.145
LWC 3 0.33 0.055 0.151
4 0.34 0.057 0.156
8 35 m/s
) , 25
m/s 0.504, 35 m/s .
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