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Anti-icing Properties of Blowing Rotating Spinner

Gao Yanxin, Zhou Jianjun, Li Yundan, Lu Haiying

(AVIC Shenyang Engine Design and Research Institute, Shenyang, 110015, China)

Abstract: In order to obtain the properties of anti-icing on the blowing rotating spinner, this paper analy-

zes the anti-icing principles and effects of the blowing rotating spinner in three aspects of air flow, im-

paction of water droplets and icing properties, using three-dimensional numerical simulation technology.

Meanwhile, the experimental research is carried out using icing wind tunnel. The anti-icing conditions

are analyzed from both of the icing thickness and range on the spinner surface, and the anti-icing effects

of the blowing rotating spinner are validated in the icing environment. Above analysis shows that the an-

ti-icing structure of the blowing rotating spinner has an excellent effect on anti-icing.

Key words: rotating spinner; blowing-air anti-icing; numerical simulation; experimental validation;

effects of anti-icing
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Fig.1 Model of blowing rotating spinner
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Tab. 1 Calculation states and boundary conditions

TR BRI RS RORE/ KHE =FUPWRESK MOES/ Bk Bk AR/ BLukisE]/

RE (remin?) (mes b C #/m FHE/(gem?) Pa 6B/ C (gesH min

1 1160 30 -5 20 2 101 325 0 48 10

2 1160 30 —10 20 2 101 325 0 48 10

3 1160 30 —20 20 1 101 325 0 48 10
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Fig. 3 Contour map of velocity in channels of blowing holes

(b)t=-10°C

(©)t=-20°C

K4 i

Fig. 4 Streamline of static temperature
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Fig. 5 Distribution of droplet collection efficiency on spinner surface
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Fig. 6 Curve of droplet collection efficiency on spinner

surface
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Fig. 7 Distribution of ice on spinner surface
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Fig. 8 Curve of ice-thickness on spinner surface
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Fig. 11  Effect photos of anti-icing of rotating spinner
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