W34k EeW = " #h h ¥ F IR Vol. 34, No. 6
2016 4= 12 H ACTA AERODYNAMICA SINICA Dec. ,2016

XERS. 0258-1825(2016)06-0709-05

A ERREKFELTITE

FRASC L RERD AT B, PER
(1. deEfiss ik k2%, b3 1001915 2. AWML TR S5 Rl & AR LR =, b5 10019D)

T OE RO A 4 VK ) R 5 ¥ K T 32 Bl B e R L 3 RRCRL Oy ik SRR A bR R AR ST T = YRR
K2 Z A AL, B TR O G B R g . SR FH B B A B AR X S R B K T T A 9L 8l ek R AT AL B L 3 5
A 7 K W R T R D13 3 300 LB 45y B R U S 1 s R RRGRE i A B R A TR U AR s R K TE R
i s FE SRR A AR R R 1) s o) 7 R P B ARE B SRR 0 9 B R A 5 0 R B R AT AR M RN BB R A& IE L A
38 K 12 Bl AR 5 R A BR A AR R 48 X a8 AR B K T A2 Bl Y 0 O R A R AT OR A L 38 0 B R IRUE SRR B Ak
b 2 T BB D) 459 B0 28 SO0 KoK 3 10 38 B A B4 a3 A L R T AT 3 2 K I B R . SR L3R O 1 X
SR B I R A A AT S ) 43 T L 5 SR % B IT A ST T K T O A R o b L PR S SR T I 25 R B % X i
BB (Y K Ik o R S MR DN T e S A A S 5 o LA O R A R L TR I B Y R A B 1 R B AR
A LK i 48 o A 5 T AN B 5 2 3 THT K U S R IO O T R R R T 4 K [ A A4 R BOTE R T 4 A
25 1) KT 1] D B, 35 K I A B 0 IO T FE S i R AR R O IR S IR RS B4

SRR LA VK BB AT L 5 RRCRL 3% 5 T8 % A 4 5 K U o AR P 5 0 TG 2 Ao A R AR Y

hESES V2113 SCERARIAED : A doi: 10. 7638/kqdlxxb-2015. 0213

Droplet impingement calculation on complex suface of rotating part
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Abstract: A three-dimensional water impingement model for rotating surface has been
established and solved to simulate the process of supercooled water droplet impinging on ice
protection surfaces, in which an Eularian method and a single rotating coordinate system were
applied. With the single rotating coordinate system, the unsteady cyclically rotating boundary
condition was simplified to a steady boundary by introducing the inertial forces; with the Eularian
method. the air flow and water droplets flow field were depicted in a one-way coupled form; the
Eularian control equations were adjusted in the non-inertial reference system by introducing the
Coriolis acceleration and convected acceleration; then a finite volume solver was applied to solve
the governing equations of air flow and droplet flow, in which the inertial forces were defined as
the source terms of the momentum equation, and the results of velocity and volumetric fraction of
air flow and droplet flow were obtained as well as the droplet collection efficiency. With the
mentioned method, a rotating model of cowling and blades was simulated for a stationary case
and at different rotational speeds. The results show that the rotation has significant influences on
the water collection efficiency of the blades. The value of collection efficiency increases with
increasing rotational velocity since droplet velocity normal to the surface increases due to the
rotation, and the distribution curve shifts to the windward direction; the effect on the cowling is
slight, and a distinguishable change of the impingement characteristic has not been caused by the

change of the tangential velocity due to the axis-symmetric shape of the cowling.
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Fig. 1 Rotation part geometry model
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Fig. 6 Comparison between collection efficient results
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at different rotational speeds
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