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COMPUTATIONAL ANALYSIS OF CALIBRATION ERROR CHARACTERISTICS OF A FIVE-HOLE
PROBE ACCORDING TO ALTITUDE CHANGE
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In this study, calibration error characteristics of a five-hole probe according to altitude change were
analyzed by computational analysis. Since the information on atmospheric and flight conditions is critical in the
safe operation of an aircraft, accurate measurement through the air data system remains an important
technological issue. To fully utilize the values from the five-hole multi-function probe, a calibration technique is
needed to establish the relationship between the measured pressure value difference and the flow condition.
Using a CFD code, computational calculations were performed at sea-level, 6km, and 12km altitude for various
angles of attack and sideslip. The pressure coefficient was then calculated from the computed results, and a
calibration method was applied. The results showed that the calibration error increases with increasing altitude,
which is related directly to the change in the Reynolds number.
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Fig. 1 Various type of air data system: (a) integrated multi
function probe; (b) L-type pitot probe; (c) angle of attack
vane; (d) five hole probe; (e) seven hole probe; (f)
nineteen-hole probe
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Table 1 Detailed geometry of five-hole probe

Length [mm] 300
Quter Diameter [mm] 30
Inner Diameter [mm] 2
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Table 2 Atmospheric conditions for computational analysis

Atmospheric Parameter Value
Altitude [km] 0 6 12
Pressure [Pa] 101,325 47,181 19,330
Temperature [K] 288.15 249.15 216.65
Velocity [m/s] 102.1 94.9 88.5
Mach Number 0.3 0.3 0.3
Reynolds Number 2,070,429 | 1,166,298 | 576,323
Angle of Attack -30° ~ 30°, 10° interval
Angle of Sidesleep -30° ~ 30°, 10° interval
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Fig. 3 Configuration of five-hole probe
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