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The Performance Assessment of a Straight-Type Five-Hole Pressure Probe

Using a Zone Partition and Two-Dimensional Curve-Fitting Functions
AT - 2MH
Jang-Kweon Kim*t and Seok-Hyung Oh**
(AY ¢ 2013 062 07, Y 1 20139 1€ 119, A= 20139 1€ 129)

Abstract: This paper introduced the new calibration algorithm of a straight-type five-hole pressure probe
necessary for calculating three-dimensional flow velocity components. The new velocity data reduction
method using both a commercial two-dimensional curve-fitting program and the zone partition method of a
calibration map was firstly introduced in this study. This new calibration method can be applied up to the
wide flow angle of +80° despite of using a five-hole pressure probe because this data reduction method

showed a comparatively good performance in calculating yaw and pitch angles from the calibration map.

Key Words : Calibration Map, Five-Hole Pressure Probe(FHPP), None-Nulling Method, Pitch Angle, Pitch
Coefficient, Two-Dimensional Curve-Fitting, Velocity Data Reduction, Yaw Angle, Yaw Coefficient, Zone
Partition Method
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Table 2 Classification conditions for determinating each calibration map region

Regions No. Conditions Effective angle interval
Center —45: <a< 45‘;
—45° < <45
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ond quadrant 2 Ci?a<0,qgﬁ>0 _ig: j%igg?
3 Py <0, Opy <03p, (=) <py(+),p3(=) <py (=)
1 Cpo >0, Cpg < 0;p4(+) >p3(—) >P1(_) >p2(_)
3" quadrant 2 b, <0, Opy <0 :28: z % z:igz
3 Cp, <0, Cpy > 0?172("’) >p1(—) > ps(_) >p4(—)
1 Cp, <0, Cpy <05p,(+) > py (=) > py (=) >p; ()
4" quadrant | 2 b, >0, Opy <0 _gg: 2%225
3 by >0, Cpy > 05p; () > po (=), py (=) > py (=)
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(b) Velocity reduction data after calculation

Fig. 8 Calibration map data calculated by velocity reduction program
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Table 3 The error analysis results of a FHPP

Map region | a(®) | BC) | V(%) 2p./p V"
(%)

Contey | Min | 147 | -LO8 | 157 | 197
Max | 138 | 1.14 | 1.69 | 188

o | Min | 165 | 192 | 393 | 897
Max | 1.62 | 155 | 2.63 | 8.0l

| Min | 218 | 211 | -463 | -881
2 Max | 272 | 1.67 | 285 | 5.69
o | Min | 231|195 | 430 | 768
Max | 231 | 2.69 | 342 | 6.03

| Min | 277 | 235 | 427 | 7.09
Max | 228 | 2.66 | 2.84 | 447
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