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Control Derivatives

Cannard o Horizontal móvil SE/St = 1 (extrapolación)

Método I Simplificado

௅ഃ೐

Fig A34

Relación entre la superficie 
de control (SE) y la 
superficie aerodinámica (St)

Método válido para: horizontal, canard
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Fig A34

Relación entre la superficie de control (SE) y la superficie aerodinámica (St)
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Control Derivatives

Fig A36

Fig A35

Fig A37

CL 2D

CL corregido 3D

Método II
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Fig A35
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Fig A35

Alargamiento del
estabilizador

Relación entre cuerdas
superficie de control/
estabilizador 

- Selección cE/ct
- Genera ()Cl

- Selección ARt y ()Cl
-Genera ()CL ()Cl
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Fig A36
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Fig A31I

K2

Kb = K2
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Efectividad de las superficies de control

ángulo de la línea de bisagra

Método III
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The change in airplane angle-of-attack due to elevator deflection at zero deflection

Control Derivatives ௅ഃ೐

௅ഃ೐ ௅೓ഀ ఋ೐	 ௅೓ഀ pendiente sustentación horizontal

Método IV – (más preciso)

Método valido para determinar
- Canard
- Horizontal
- V-tail (proyección horizontal)
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The change in airplane angle-of-attack due to elevator deflection at zero deflection

Control Derivatives - I ௅ഃ೐

Fig A3

Fig A4 Fig A5 Fig A6
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The change in airplane angle-of-attack due to elevator deflection at zero deflection

௕బܭ - is the outboard elevator span factor.
௕೔ܭ - is the inboard elevator span factor.

1) Determinar ߟ௜ y ߟ଴ - define la envergadura de la superficie de control (Fig A1)
2) Determinar Δߟ௜ ൌ ଴ߟ െ ௜ߟ (Fig A1) y utilizarlo para determinar ܭଶ ൌ (Fig	௕ܭ A2)

Fig A1 Fig A2

Control Derivatives - II ௅ഃ೐

function of the elevator inboard and outboard stations, and the horizontal tail taper ratio
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Fig A31I

K2

Kb = K2
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Fig A1

Elevator span factor
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Fig A2

Elevator span factor



Cálculo de Aeronaves © Sergio Esteban Roncero, sesteban@us.es 18

The correction factor for flap lift is obtained from Figure 8.15 in Airplane Design Part VI and is a 
function of the elevator chord to horizontal tail chord ratio and the sectional lift curve slope to 
theoretical lift curve slope ratio:

Fig A3 ௅ഃ೐
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Fig A4 ௅ഃ೐
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Fig A5

20
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Fig A6

Alargamiento del
estabilizador

Relación entre cuerdas
superficie de control/
estabilizador 

- Selección cE/ct
- Genera ()Cl

- Selección ARt y ()Cl
-Genera ()CL ()Cl
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Fig A6
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Control Derivatives ஽ഃ೐

Método valido para determinar
- Canard
- Horizontal
- V-tail (proyección horizontal)

Se puede asumir como despreciable en 1ª estimación
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Control Derivatives

ெഃ೐

௧
௅ഃ೐

Is the change in pitching moment coefficient with changes in elevator deflection

Método valido para determinar
- Canard
- Horizontal
- V-tail (proyección horizontal)

௖ ௔௖೎ ௖௚

௧ ௔௖೟ ௖௚

௩௘௘ ௔௖ೡ೐೐ ௖௚

Modificar brazo ݈௧
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Control Derivatives

௒ഃೌ

is the change in sideforce coefficient with variation in aileron deflection
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Control Derivatives

Alternative method to integration

Fig A29
Fig A30

Fig A31

ailero effectiveness or " aileron power", is the variation in rolling moment
coefficient with change in aileron deflection
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Fig A29
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Fig A30
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Fig A31



Cálculo de Aeronaves © Sergio Esteban Roncero, sesteban@us.es 30

Contribución de los alerones 
 Se utiliza un método de franjas. Se divide los alerones en franjas

Brazo del momento de la franja

Fig 31A

Fig 31B

Fig 31C

Si se emplea una sola franja se puede estimar la efectividad de 
la superficie de control (alerón)  dCL/df en función del ratio de 
superficies Sflapped/Sref

Considera el efecto de los 2 alerones
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Fig A31A
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Fig A31B
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Fig A31C
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Método Genérico
Fig 31F

Fig 31G Fig 31H

Fig 31D

Fig 31E

Fig 31I
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Fig A31D
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Fig A31E
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Fig A31F

cf/c
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Fig A31G
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Fig A31H

Alargamiento del
estabilizador

Relación entre cuerdas
superficie de control/
estabilizador 

- Selección cE/ct
- Genera ()Cl

- Selección ARt y ()Cl
-Genera ()CL ()Cl
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Fig A31I

K2
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Control Derivatives

Fig A32
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Fig A32
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Control Derivatives

Fig A33
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Fig A33
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