N42RF Calibration Results
From June 18, 2012 Wind Cal Flight
N42RF flew a 6 hour mission on June 16, 2012 over the USF buoy 42022 to the WSW of Macdill, at 27.5N 83.7W.  Several maneuvers were executed in order to determine the coefficients for the attack and slip angles.  Yaw maneuvers were performed at 1500 feet and 15000 feet to provide input for deriving the slope for the aircraft’s slip angle.  Several speed runs, tracking into and out of the wind, were flown at five pre-determined altitudes. The data collected from these maneuvers were used to determine the slope and intercept for the aircraft’s attack angle.

The data, images and results can be found on the server at  /acdata/2012/MET/20120618H1 directory.  The coefficients were determined using ZR_TPCAL.xls, an excel program created by 2010 Hollings Scholar Zeljco Raic. 

One hundred twenty one (121) points were selected for each leg flown into and with the wind for each airspeed (180, 210, 240 IAS), making a total of 242 points per indicated airspeed per altitude for statistical significance.  The following table shows the attack angle coefficients for each of the five altitudes:

Slope


Intercept

1500 feet

5.575209

2.220725

5000 feet

6.096507

2.337542
10000 feet

6.064407

2.334522

15000 feet

5.933497

2.261431
20000 feet

6.216913

2.296375
The above table is for reference purposes only.  To obtain the “final” slope and intercept for attack angle all of the selected data points, ZR_TPCAL.xls was used.  For this calibration flight the slope and intercept for the attack angle are as follows:

For all levels
(3630 points) 
Slope: 6.002434
Intercept: 2.291311
The program computes a correlation coefficient and it is .996 for all legs combined.
The input data to determine the slope for the slip angle came from the two yaw maneuvers. A minimum of, but not limited to, 120 points are required per maneuver. ABD_TPCAL on the HP1000 computes a slope for the slip angle for each maneuver.  For this flight the derived slip angle slopes are as follows:
1500 feet

Slope: 6.818409
for 309 points

15000 feet

Slope: 7.212288
for 283 points

As was for the attack angle derivation, both sets of data were entered into the ABD_TPCAL program. The “final” slip angle slope from the 831 points was calculated to be 7.044861.

To determine the slip intercept, a subjective technique is employed using plots of wind direction, wind speed and vertical wind from the circle maneuvers conducted at 5000 feet.  Several plots of the aforementioned parameters were made, varying the intercept value for the slip angle.  Through some simple statistics and a “meteorological eyeballing” of the plots, a determination for the slip angle intercept is made.  For this flight the slip angle intercept was determined to be +0.15.  As previously stated this method is very subjective.  However it does provide a hands-on view of what is happening to the horizontal and vertical wind values when the value for the slip angle intercept is modified.

