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Integrated flow field characteristics of helicopter/particle separator:

Part 2 influence of rotor disk lead
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Abstract: Integrated flow field characteristics of helicopter/particle separator under the
interference of rotor downwash flow were studied by combination of the actuator disk model
combining three dimensional viscosity simulations. Firstly, the ROBIN (rotor body interac-
tion) experiment model was used to check the validity of the numerical methods, then an A-
pache-like helicopter with different rotor disk loads under different advance ratios were inves-
tigated. Finally some comparisons between the integrated flow and the independent flow of
particle separator were made. The results show that rotor downwash flow has much more
influence on separated flow characteristics of particle separator at lower advance ratio and the
total pressure loss of scavenge exit is reduced under the downwash flow environment. At
higher advance ratio, compared to no disk load state, the separation section upstream the
gear box moves to the sides and becomes bigger while the performance of particle separator

changes little when the separator operated in the downwash environment.
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Table 1 Main performance parameters of integrated particle separator at different rotor disk loads when p=0. 08
T HE L W Eu A U
@ Ap,/Pa Ma b/ o P Ma Ap/kPa
0 0. 600 0.784 0983 0,116 3. 449
200 0. 600 0.784 0983 0. 119 3. 440
0.08 310 0. 600 0. 784 0.983 0.125 3.027
400 0.601 0.783 0.984 0.127 3.071
500 0-601 0. 783 0.984 0.130 2.937
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Table 2 Main performanceparameters of integrated-particle separator at different rotor disk loads when p=0. 37

Bk 1 3 FE FuihH HARmL A
© Ap,/Pa Ma pn/ Po G Ma Ap/kPa
0 0.590 0. 794 0.978 0.097 3.674
200 0.592 0.793 0. 979 0.107 3.712
0. 37 310 0.590 0.794 0. 980 0. 098 3.673
400 0. 589 0.795 0. 980 0. 094 3.678
500 0.589 0.795 0. 980 0. 100 3.633
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Flow structure of typical cross sections when p=0.37,Ap,=310Pa
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