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In this study, a comprehensive and automated computer code for evaluating
controllability and stability of general aviation aircraft is presented. The
calculations are based on the Roskam method, and the results have been
aligned with the requirements of CS23 regulation. In this system, all necessary
charts are automatically generated using polynomial fittings as well as neural
networks, eliminating the need for manual extraction of values. Additionally,
the lift and drag coefficients are computed using the panel method, and the
computational procedure for all static and dynamic parameters of a sample
model aircraft has been fully implemented and validated against the reference
software AAA. One significant advantage of this system compared to AAA
is that users have direct access to the source codes and algorithms, enabling
modification, development, and localization of the software. Furthermore, a
complete user manual and comprehensive documentation are provided to
facilitate the use of the system for researchers. A graphical user interface
(GUI) has also been developed, allowing users to perform calculations and
view results in the form of charts and analytical reports without requiring
specialized coding knowledge. To validate the process and calculations, an
aircraft (AeroVolga LA-8C) is analyzed. The results indicate that during the
takeoff and cruise flight phases, the aircraft’s controllability meets the
minimum requirements of CS23 standards, enabling safe and precise
maneuvering. Stability analysis also demonstrated stable behavior in these
phases, with no critical instabilities observed. Finally, it can be concluded that
the examined nominated aircraft has the potential to obtain such certification.
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EASA European Union Aviation Safety Agency
AAA  Advanced Aircraft Analysis
FAA  Federal Aviation Administration
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Table 1. General specification of the AeroVolga LA-8C [17].

Parameter Unit | Value
Overall Aircraft Length m 10.75
Overall Aircraft Height m 3.48

Maximum Fuselage Width m 2

Wingspan m 14.40

Propeller Diameter m 1.90
Total Wing Area m2 | 20.20
Total Aileron Area m? | 1.60
Inner Flap Area m? | 1.34
Outer Flap Area m? | 1.90
Total Rudder Area (Includin
Auxiliary Fi(n) ’ m* | 0.94
Total Elevator Area m? | 1.90
Empty Weight kg 1790
Maximum Takeoff Weight kg 2720
Maximum Fuel Weight kg 300
Maximum Payload kg 950
Cruise Speed km/h | 213
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Table 2. prediction quality of derivatives from present code.

Parameter Error (Percent)
Cr,, 0.12
Crm,y, 0.5
Cy, 1.74
Cp, 1.74
Crmg 1.75
Gy, 1.6
Cy, 1.75
Cp, 0
Cg 1.7
Ci, 1.13
CDq 0
Crmg 1.77
Cy, 2.4

Cig 2.3
Crp 9.3
CyB 0.58
ClB 0

€,y 0.53
Cy, 0

Cy, 0.32
Cn, 11
Cy, 5.35
G, 4.68
Cn, 5.21
Cos, 3.1
Crse 14
Cong, 14
Cysa 0

Cis, 2.9
Crsea 3.1
Cys, 5.6
Cig, 20
Crg, 17
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Fig. 1. Typical stick force with respect to velocity.
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Table 3. Parameters of control during the takeoff
groundrun of typical aircraft.

Parameter Description
Rotation Speed Viot 45.23 | mis
Rudder Deflection Angle Oy 5 deg

symbol | Value | Unit
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Fig. 3. GUI for developed application for adaptation to
regulations.
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Table 4. Ride and comfort characteristics.

Parameter Description Parameter | Value

Ride Comfort Index
(Passenger Criterion)

Cride 82.16%

Gust or Turbulance
Response A

(Crew Criterion)

0.0082
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Aol j0 (6505 (sl by, 8D pas fdody &S cuwl 34 p5Y

oz g Jb g e g g 1 caps ((Seoladgnl cals
wlye cnl (ol g Jb gl (piomn oS 5 by d oy
G954 639y Sl g dnwlne Jiy bl edlil b sl oY
a5 Glitde duwbro Lgy 0 &S pl 4 dog b picren g
slayoges plod ol cpl jd cunl (godmte (slarges I ool



Yo / Lablsn cwdige 53 (558
¥ 5ylad e 550 A0 Jlo
e lre 3l jo &S Sla el ple gly uoed Llosd
g0ad Jlosl laglsn (595 2 (Silwanndd 45 355 o dogi 305 392
g o)y gl
wSeoly bl s S el s 4o -0 Joae

Table 5. Summary of controllability analysis results
based on Roskam.

Minimum | ~:. . Ground
. Directional
Flight Speed Lateral Roll | Control
Condition | During Ca eral Control | During
Takeoff ontro Takeoff
Cruise - Yes Yes -
Takeoff Yes Yes Yes Yes

Table 6. Summary of controllability analysis results based on
CS23.

Longitudinal
. Directional—
Flight Ground Control
L Lateral Control ;
Condition . During Takeoff
Minimum Speed
Roll Control
. No Numerical No Numerical
Cruise o N
Criterion Criterion
Takeoff No N_um}erlcal No N_um_erlcal
Criterion Criterion
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Table 7. Summary of stability analysis results based on
Roskam(a).

Flight Condition Cruise Takeoff
Longitudinal Static Stable Stable
Directional Static Stable Stable
Lateral Static Stable Stable
Phugoid Dynamics Stable Stable
Short-Period Dynamics Stable Stable
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Table 8. Summary of stability analysis results based on

Roskam(b).

Parameter Cruise Takeoff
Crew Comfort Undesirable Acceptable
Passenger 0 0

Comfort 82% 91.79%
Stall
Characteristics Acceptable Acceptable
Dutch R.OH Stable Stable
Dynamics
. Marginally Marginally
SPIE MEEE Unstable Unstable
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Table 9. Summary of stability analysis results based on CS23 (a)

Flight Condition Cruise Takeoff
Longitudinal Static Stable Stable
Directional Static Stable Stable
Lateral Static Stable Stable
Phugoid Dynamics Stable Stable
Short-Period Dynamics Stable Stable
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Table 10. Summary of stability analysis results based on CS23 (b).

Parameter Cruise Takeoff
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Passenger No Criterion No Criterion
Comfort Defined Defined
stall . No Numerical No Numerical
Characteristic o L
3 Criterion Criterion
Dutch R.OH Stable Stable
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. No Numerical No Numerical
Spiral Mode Criterion Criterion
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