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N42RF AIRCRAFT FLIGHT LEVEL DATA COMPARISON TO GPS DROPSONDE DATA
FROM WIND CALIBRATION FLIGHT JUNE 19, 2007

Dropsonde #1 launched at 1541232

Pressure (mb) Air Temperature ( C ) Dewpoint Temp (C ) Geopotential Alt. (m) Lat Lon ] Distance (nm)
715.8 9.6 4.2 3044 25.37 85.67
715.6 9.9 -4.5 3058 25.45] 85.61 5.8
857.0 20.2 2.7 1520 25.37] 85.67
857.1 20.6 3.0 1523 25.59| 85.67 13.2
966.1 24.2 22.2 477 ] 25.37| 85.68
966.3 24.4 22.8 471 25.85) 85.62 29.0

Dropsonde #2 launched at 1716242

570.3 -1.9 4.5 4887 25.25] 85.15
570.3 -1.0 -5.8 4904 25.03]85.15 13.2
716.1 9.6 -5.6 3037 25.25| 85.15
715.6 9.9 4.5 3058 25.45 | 85.61 27.7
857.2 19.9 5.5 1517 25.25] 85.16
857.1 206 3.0 1523 25.59] 85.67 34.4
966.0 24.2 23.2 476 25.251 85.16
966.3 24.4 22.8 471 25.85] 85.62 43.8
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N42RF Calibration Resuits
From June 19, 2007 Wind Cal Flight

N42RF flew a 7 hour mission on June 19, 2007 over the southeast Gulf of Mexico.
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 slow data was stored on the LINUX system (ISIDORE) as well as the HP1000. The
prodat2nc program was used to store the flight level as a netCDF file on ISIDORE
under /home/acdata/2007/hur07/070619H directory. This allows the NCAR-provided
plotting program, NCPLOT, to view the flight level data. For the results that follow, the
HP1000 version of ABD_TPCAL was used.

One hundred twenty (120) points were selected for each leg flown into and with the
wind for each airspeed (180, 210, 240 IAS), making a total of 240 points per indicated
airspeed to make it statistically significant. The following table shows the attack angle
coefficients for each of the five altitudes:

Slope Intercept
1500 feet 6.083916 2.309525
5000 feet 6.157861 2.276832
10000 feet 5.914171 2.194611
15000 feet 5.971965 2.168845
20000 feet 5.940178 2.153957

The above table is for reference purposes only. To obtain the “final” slope and intercept
for attack angle all of the selected data points were used as input by ABD_TPCAL on
the HP1000. For this calibration flight the slope and intercept for the attack angle are
as follows:

For all levels (3556 points) Slope: 6.092095 Intercept: 2.230896

The program computes a correlation coefficient and it is .997911 for this data.

The input data to determine the siope 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: 7.510100  for 472 points
15000 feet Slope: 7.032987  for 338 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 810 points was calculated
to be 7.277213.

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 +0.35. 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.
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