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Numerical Analysis on Effects of Rotor Icing on Helicopter Performance in Hover
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ABSTRACT: The paper aims to study the effects of icing on rotor on helicopter performance in hover. The UH-1H helicopter
with sufficient experimental data was selected as an example. The flow field of rotor was calculated with Fluent. After conver-
gence, the flow field file was imported into Fensap-ICE for droplet impingement and ice accretion calculation to obtain the rotor
shape after icing. Then, the flow field of rotor with ice accretion was calculated with Fluent to analyze the effect of icing on ro-
tor on helicopter performance in hover. By changing the icing conditions, influences of different icing conditions on helicopter
hover efficiency was analyzed. The results showed that the icing on rotor significantly reduced the helicopter hover efficiency,
and the hover efficiency decreased with the increase of ice accretion time, median volume diameter (MVD) and liquid water
content (LWC). Different icing conditions have different effects on the downtrend of helicopter hover efficiency. With the in-
crease of icing time, the hover efficiency decreases linearly. But with the increase of MVD and LWC, the downtrend of hover-
ing efficiency gradually slows down, and the decline gradually decreases.
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Tab.1 Rotor geometry parameters and motion
parameters of UH-1H helicopter
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Fig.1 Flow field computing grid: a) whole grid; b) front grid partial encryption; c¢) boundary layer grid
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Tab.2 Icing conditions

E i R o°C dwo/pm  puvc/(gm™) VK E]/min
Casel -19 30 0.7 3
Case2 -19 30 0.7 6
Case3 -19 30 0.7 9
Case4 -19 20 0.7 6
Case5 -19 40 0.7 6
Case6 -19 30 1.0 6
Case? -19 30 1.5 6
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Fig.2 Ice calculation verification
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Fig.4 The influence of freezing time on hovering efficiency
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