DCS: A-10C Il

Flight Improvements

2020 © Eagle Dynamics SA



Preparing our new A-10C-lII to release we returned to the manoeuvring
characteristics of the aircraft and carefully checked them. Making the
flight model we used original lift and drag coefficients curves as
references, the engine model was verified using the available thrust
curves.
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The instantaneous turn rate some users complained to was tested as well
and the results were arranged in a form of so called V-g diagram where
load factor is plotted versus IAS.

It was noticed during this test that maintaining near-stall AoA at the
chopped tone region was a bit tricky due to buffeting and the resulting V-
g diagram looked like this one:
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The yellow triangles are the reference points derived from the
instantaneous turn performance chart (See Appendix). It’s clearly seen
that the peaks of load factor matches the reference, but the load factor
itself is very uneven, and it’s average value is ~10% less giving ~10%
loss in turn rate.

The reason was that the buffeting we used for A-10 is not only visual
effect of cockpit shaking but it is true aerodynamic disturbance affecting
either the airframe or engines, so, the instant wing AoA oscillates giving
load factor oscillation. The elevator movement shows significant efforts to
maintain the desired angle of attack.
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Load factor & AocA
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The plot is a time history of the V-g diagram shown above.

The problem was that buffeting began too early as a pre-stall warning,
but the aircraft actually has post-stall buffeting at Mach numbers less
than 0.6 and buffeting as a sign of stall at higher M numbers.

So, we had to make our buffeting model more flexible and added more
ability to fine tuning. The buffeting then was tuned to match the reference
chart (See Appendix), and the tests were conducted again for the same

conditions.

As it’s seen on the plots there is no problem to maintain near-stall AoA
and there are no load factor fluctuations at all.
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Load factor Maximum instantaneous turn SL 41350 Ib
55

+ Load factor
A Data from manual

190 200 210 220 230 240 250 260 270 280 290 300 310 320
KIAS

;;rue AoA, deg Maximum instantaneous turn SL 41350 Ib KI?;)

360
340
320
300
280
260
240
220
200
180
160
140
—— True AoA, deg 120

100
——KIAS 80

~—Load factor

60
40
20
0

- N W Ao N ® o

1234567a910111213“1516171‘1920212223242526272829”I?I'Ies
g

As instantaneous turn rate is only a matter of maximum lift coefficient,
sustained turn rate depends on drag polar and available thrust. Very often
these polars can be easily derived from the required sustain turn rate but
in the case of A-10 the actual drag polars were available, so the task was
to compare measured turn rate to the reference values derived from the
performance charts.
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These performance charts (See Appendix) are plotted for different drag
indexes (DI). The basic drag index is 0 for the plane with pylons, but the
manual gives the following drag index comment:

I, Configurations

Configuration Gross Wt, Each (Lb) Drag Index

Leading edge slats extended - 2.02

The same changes in drag and, thus, in required thrust we can see at the
chart above.

As the sustained turn is performed with slats extended especially within
maximum load factor IAS range the DI=2 must be used for obtaining the
reference. In the manual only DI=0 and DI=4 charts are available, so the
reference points were derived using interpolation between two diagrams.
Sustained turn is a turn with zero specific excess power (SEP), and the
best way to get it as accurate as possible without using autopilots is to
perform steady turns at different speed and then additionally remove
points having absolute SEP value higher than a threshold.

The threshold value is selected to have the resulting line of points either
not very fuzzy or not very disperse.
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Appendix

Stall warning and engine/airframe compatibility
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Instantaneous turn rate
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Interesting that the maximum speed obtained from the chart for DI=0 (357
knots) differs from the value obtained from the special chart for maximum
speed (345 knots)
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MODEL : A-10A

DATE : 30 NOVEMBER 1982

DATA BASIS : A.F. FLIGHT TEST
ENGINES : (2) TF34-GE-100/-100A
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