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AERODYNAMIC DESIGN OF A VANE TYPE MULTI-FUNCTION AIR DATA SENSOR

YM. Park,*1 LH. Choi, Y.G. Lee,” K.J. Kwon,” S.C. Kim’ and LH. Hwang4

Aerodynamic design of the vane type multi-function probe was tried by using CFD and wind tunnel test for
the MALE UAV and small business jets. The present multi-function probe can measure total pressure, static pressure

and angle of attack by using rotating vane.

Therefore, major performances are determined by aerodynamic

characteristics of vane. In oder to design the sensor compatible to the requirement, aerodynamic characteristics of
sensors was investigated by using CFD and dynamic response analysis was also performed for transient
performance. The final aerodynamic performance was measured by the wind tunnel test at Aerosonic and the results
are compared with the present design. The results showed that the aerodynamic design using the CFD can be
successfully used for the design of vane type multi-function air data sensor.

Key Words : -2’4 7|(Aerodynamic Design), T}7]°&(Multi-Function), T17] A& 4l4J(Air Data Sensor)
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Fig. 6 Response analysis of baseline sensor model(120kts)
(J=0.00054kgm?,k,=0.3 Nm/rad, 7,=0.0018 Nms/rad)

a) cut-out shape

b) no-cut shape

Fig. 7 Final multi-function probe shapes
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Table 1 Aerodynamic stiffness for various vane shapes( N/ rad)

Stiffness Baseline Cut-out No-cut
60kts 0.075 0.0987 0.1233
120kts 0.300 0.3891 0.4857
160kts 0.533 0.6938 0.8772
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Fig 8. Comparison of response analysis results(120kts)
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Fig. 9 Response analysis of no-cut shape probe(120kts, M=0.18)
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Fig. 10 Response analysis of no-cut shape probe(530kts, M=0.8)
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Table 2. Comparison of aerodynamic stiffness for cut-out and
no-cut shape sensors

60kts 0.0987 | 0.1031 | 0.1233 | 0.1375
120kts 0.3891 | 0.3667 | 0.4857 | 0.4813
160kts 0.6938 | 0.6761 | 0.8772 | 0.8365
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Fig. 11 Wind tunnel test model for multi-function probe.

a) Internal view of wind tunnel test section.

o1

b) Outside view of wind tunnel test section

Fig. 12 Windtunnel model installation
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Fig. 13 Dynamic response of final shapes(wind tunnel test)
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Table 3 Aerodynamic damping for final vane shapes

60kts 0.0004 0.0007

120kts 0.0008 0.0013
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Fig. 14 Response analysis of final probes according to various
mechanical damping values.
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