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Test technique of aerodynamic parameters measurement during
icing/de-icing process under icing environment
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Abstract; Aerodynamics parameters measurement of the cylinder was studied in the sec-
ondary test section of 0. 3m X 0. 2m icing wind tunnel during icing/de-icing process. The e-
lectrothermal cylinder model and five-component external balance for low temperature and
high humidity environment were established. The variation of aerodynamics force/moment
on cylinder was studied during icing/de-icing process under icing meteorological environ-
ment. The influence of spraying on loading and dynamic pressure can be ignored. The incre-
ments of maximum horizontal force and dynamic pressure on cylinder in unit time were 0. 6 %
and 0. 2%, respectively. The aerodynamics force measurement technique for low tempera-
ture and high humidity environment can capture the variation of aerodynamics force/moment

during icing/de-icing process. The variation of resistance coefficient of cylinder became lar-
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ger and larger, showing an approximately linear increasing trend during icing process. And

the variations of lift, pitching, yawing and rolling coefficient were small, which can be ig-

nored. The ice shell slippage on the leading edge changed the position during de-icing

process, resulting in the fast variation of resistance, yawing and rolling coefficient. Further

it would bring about unpredictable influence on aerodynamics performance.
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Table 1 Main capability parameters of balance
S8 BT RO R/ 0 MEREE/ 0
N,/N 8.8 8 0.02 0. 20
N./N 26 24 0. 01 0.10
M./(N+m) 0.13 0.12 0.15 0. 20
M, /(N + m) 3.5 3. 36 0.01 0. 10
M,/(N+m) 1.18 1.15 0.01 0.05
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