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Analysis method of droplets parameters based on
rotating multicylinder in an icing wind tunnel
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Abstract: An/analysis method based on the droplets parameters calculated by the rota
ting multicylinder in"an icing wind tunnel is presented. T he impingement characteristic of the
droplets on the two-dimension cylinder was calculated and the rime ice accumulation on the
two-dimension rotating cylinder was numerically simulated. According to the influence to the
icing accumulation of the rotating multicylinder and the mathematical approach methods, the
software that uses the results derived from the rotating multicylinder measurements to ana-
lyze and calculate the droplets parameters in the icing wind tunnel was programmed. Eventu-
ally, the analytical result was validated by the overseas experimental data. T he results indi-
cate that the method in this paper is correct and the fast measurement of the droplets parame-

ters in an icing wind tunnel can be achieved.

Key words: aerospace propulsion system; icing wind tunnel; liquid water content;

medium volume diameter; rotating multicylinder
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Fig. 3 Heat flux of frosted cylindrical surface
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Table 1 Comparison of water droplet parameteranalysis result
/ M akkomen /g /g
mm / mm Ig ! % ! %
1# 1.52 103.5 3.209 3.235 0.81 3. 063 4. 55
24 5 90 3.834 3.741 2.43 3.73 2. 71
3# 10. 15 75 3.755 3.812 1.52 3. 844 2.37
4# 2102 75 4.077 4.187 2.70 4. 258 4. 44
S# 42704 75 3.464 3.401 1.82 3. 344 3. 46
/s 2194 d/Pm 11.4 11. 65
/(m/s) 20. 6 o (g/ m*) 0.237 0.222
/C 9.6 r 0. 9996 0.9993
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