
Calibration Results
• Converging Test to optimize testing time for 21-by-21 

Test Matrix

Figure 7: Converging test results
• Calibration coefficients varying with pitching and yaw 

angles

Figure 8: Calibration coefficients
• Isoline plot

Figure 9: Isoline

Seven-Hole Probe Calibration in a Low-Speed Wind Tunnel

Introduction
The project is to calibrate a miniature seven-hole
pressure probe designed to be utilized in the new
wind tunnel of the Embry-Riddle Research Park.

The seven-hole pressure probe is designed to
measure flow angularity, which has better senility
than five-hole pressure probe. However, the seven-
hole probe requires finer calibration due to
manufacturing tolerance and its small dimensions.
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Theory
• Pressure Coefficient: Based on Differences of Opposite Ports  

𝐶𝐶𝛼𝛼𝟏𝟏 =
𝑃𝑃𝟒𝟒 − 𝑃𝑃𝟏𝟏
𝑃𝑃7 − �𝑃𝑃1−6

𝐶𝐶𝛼𝛼𝟐𝟐 =
𝑃𝑃𝟑𝟑 − 𝑃𝑃𝟔𝟔
𝑃𝑃7 − �𝑃𝑃1−6

𝐶𝐶𝛼𝛼𝟑𝟑 =
𝑃𝑃𝟐𝟐 − 𝑃𝑃𝟓𝟓
𝑃𝑃7 − �𝑃𝑃1−6

• Angular Pressure Coefficients 

𝐶𝐶𝛼𝛼 = 1
3

(2𝐶𝐶𝛼𝛼1 + 𝐶𝐶𝛼𝛼2−𝐶𝐶𝛼𝛼3) 𝐶𝐶𝛽𝛽 = 1
3

(𝐶𝐶𝛼𝛼2+ 𝐶𝐶𝛼𝛼3)

Experimental Setup
Subsonic Boundary Layer Wind Tunnel
• A new facility built in 2017
• 22 inches by 22 inches cross section
• Test location: 4 feet from inlet 

Figure 1: ERAU Boundary Layer Wind Tunnel
64-Channel Miniature Pressure Transducer
• Accuracy: ±0.0003 psi
• Maximum measurement range: 1 psi

Figure 2: Scanivalve MPS 4000 Pressure Transducer
Motorized Rotary Tables (Fig. 4)
• 2-degree of freedom: pitching and yaw
• Accuracy: 100 acr-second (0.0278 deg)
• Automated for multiple pressure reading

Seven-Hole Pressure Probe
• Consists of seven small diameter holes (Fig. 3)
• OD of probe: 1/8 in; ID of hole: 0.012 in
• 64-Channel pressure transducer for measuring seven pressure taps

simultaneously
• Calibrated from -10 to 10° at an interval of 0.5°, resulting in a test matrix of

41-by-41 measurement points

Figure 3: Seven-hole pressure probe

Conclusion & Future Plan
• A high-precision calibration stand was designed 

and built
• A calibration was performed in BL wind tunnel 
• Advance to  multiple seven-hole probe rake for 

new subsonic wind tunnel flow qualification
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Figure 5: Front view of 
Seven-hole pressure probe

Figure 6: Side view of 
Seven-hole pressure probe

OD = 1/8 in

Figure 4: Probe mounted on a 
motorized rotary tables
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