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Capability simulation of the turbine damper of certain UAV system

LI Yue, PEI Jin-hua

(Research Institute of Unmanned Aircraft,

Nanjing University of Aeronautics and Astronautics,; Nangjing 210016, 'China)

Abstract: Turbine damper was.used as-a.brake-equipment for the pnetmatic/hydraulic
launching system and arresting net recovery system—of certain inmanned aerial vehicle
(UAV). The mathematics model-of damp moment about turbine damper was built and sim-
ulated. The results of numerical analysisindicate that rotor radius and liquid medium densi-
ty are key parameéters affecting damp moment. The influences of some parameters such as
stator radius, axes\direction clearance between rotor vane and stator vane, kinematic viscos-
ity modulus of liquid medium, on the damp moment are lesser reversely. Many turbine
dampers with_diversiform structure sizes and different liquid medium were used for the meas-
ure test of damp moment. The research results indicate that the simulations are in good ac-
cordance with the experiments, proving the validity of the mathematics model of damp mo-
ment. Therefore, a dependable theoretic basis is offered for the engineering development of

turbine damper by the research.

Key words: turbine damper; brake equipment; unmanned aerial vehicle(UAV);

damp moment; numerical analysis
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Fig. 1 Structure sketch of turbine damper
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Fig. 2~ Radial ‘section of turbine-dampet interior
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Fig. 3 Rotor vane of turbine damper
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Fig.4 Stator vane of turbine damper
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Table 1 Analysis of moment produced by four areas

fluid (R, =0.19m)

M/ M,/ M./ M/ M,/

R /m

(Nem) (N*m) (Nem) (N*m) (N+m)
0.095 96. 17 69. 34 26. 50 0.02 0.31
0.11 173.02 123.43 48.97 0.05 0. 57
0.12 245.20 173.89  70.33 0. 06 0. 81
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R, on damp moment M
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R, on damp moment M
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Table 2 Influence of stator radius R, on damp moment

M(R;=0.12m)

Re/m  n/Ce/mim MitH5AE/ M i 5 B/
(N + m) (N + m)
0.13 900 137.39 146. 05
0.16 900 137. 41 147.98
0.19 900 137.49 148. 86
0.13 1200 233.09 238.73
0.16 1200 240.11 247. 45
0.19 1200 245. 20 260.19
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Table 3 Influence of axes direction clearance between
rotor vane and stator vane 6 on damp moment

M (R =0.12m,R,=0.19m)

o iy MR MR
0.001 600 62.07 58. 80
0.004 600 58. 29 54,04

0.0055 600 55. 84 49.766
0. 001 1200 245. 20 247. 86
0. 004 1200 230.15 224,31
0.0055 1200 223. 32 203, 64
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Table 4 Influence of fluid medium density p on damp

moment M (R, =0.15m,R,=0.207m)

TR o/ n/ Mit#EE, MiRAKR(E/
it (kgem ) (r/min) (N *m) (N *m)
W 860 600 180. 27 165. 72
7K 1000 600 211. 87 210. 46
YRR 860 700 245.0 232.76
7K 1000 700 288.0 290.03
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