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List of 24

Examples . . N
Important Vertical Tail Contribution Formulas

with Units

1) Moment Produced by Vertical Tail for given Lift Curve Slope Formula (af

Evaluate Formula (@

Nv:lv'cv’(8+0)'Qv'Sv

Example with Units

5.4054N'm = 1.2m - 0.7rad? - (0.051‘;1(1 + 0.067 rad ) - 11pa - 5m?

2) Moment Produced by Vertical Tail for given Moment Coefficient Formula (af

. E=m Example with Units Evaluate Formula [

Ny =Cp-Qu-b-S| |5398nm = 1.4-0.66p - 1.15m - 5.08m?

3) Moment Produced by Vertical Tail for given Side Force Formula (]

[ Formuia Example wih Units Evaluate Formua ®

) 5.082Nm = - (1.2m - -4.235N )

4) Vertical Tail Angle of Attack Formula (af

0.117rad = 0.067rad + 0.05rad

Formula Example with Units Evaluate Formula (&
a, =0+

5) Vertical Tail Angle of Attack for given Vertical Tail Side Force Formula (af

Example with Units Evaluate Formua &

Yy, 011 _ -4.235N
Ay = - C A= 0.7vad* - 11Pa - 5m?
v Q- Sy
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6) Vertical Tail Area for given Moment Formula (af

Formula

Evaluate Formula @

S

N

\'

v:lv'cv'(8+6)'Qv

4995m* =

Example with Units

5.4N*m

1.2m - 0.7rad”* - ( 0.05rad + 0.067rad ) - 11pa

7) Vertical Tail Area for given Vertical Tail Side Force Formula (af

R Formul | Evaluate Formua©
Y, 7000 — -4.235N
Sy = - T T 0 7 rad - 0117 rad - 11pa
CV . (XV . QV . .

8) Vertical tail area for given vertical tail volume ratio Formula (af

49657m*> = 1.02 - 5.08m? -

[Example with Units | Evaluate Formula [

1.15m

2m

9) Vertical Tail Area for given Yawing Moment Coefficient Formula @

Formula

Evaluate Formula @

S-b-Q,

v = “n’

lV'QV'CV'(B+G)

4.9932m? = 1.4 -

Example with Units

5.08m? - 1.15m - 0.667Pa

1.2m - 11Pa - 0.7rad - (0.05rad + 0.067rad )

10) Vertical Tail Dynamic Pressure for given Vertical Tail Side Force Formula (af

_m Example with Units EvalUateliommula B
Y -4.235N
Q, = - v 10.3419pa = -(()7 0117 s >
v _— Trad - 0. d - 2
CV . av . SV ra ra m

11) Vertical Tail Efficiency Formula @

- © formuladen.com

Example with Units

Evaluate Formula @
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12) Vertical Tail Efficiency for given Yawing Moment Coefficient Formula (af

Evaluate Formula @

Evaluate Formula @

C, 14
ny=—— 16.7588 = -
V,-C,-(B+o) 1.02 - 0.7rad - ( 0.05rad + 0.067rad )
13) Vertical Tail Lift Curve Slope Formula @
_ Emm
Y -4.235N
C = - v 0.6581rad! = - -
v av'QV'SV 0.117rad - 11pPa + 5m
14) Vertical Tail Lift Curve Slope for Given Moment Formula B
o]
N 5.4 N*m

\%

C

0.6993rad* =

v:lv'(B"'o_)'Qv'Sv

1.2m - (0.05rad + 0.067rad ) - 11pa - Sm?

Evaluate Formula @

15) Vertical Tail Lift Curve Slope for given Vertical Tail Efficiency Formula @

Example with Units
C 1.4

n

C=__*
! VV'nV'(B+0-)

0.7042rad* =

1.02 - 16.66 - (0.05rad + 0.067rad )

Evaluate Formula [

16) Vertical Tail Lift Curve Slope for given Yawing Moment Coefficient Formula (af

Formula

Qw

.S.b-

n

[,-5,-Q

v (B+o)

Example with Units

0.699rad* = 1.4 -5.08m? - 1.15m -

Evaluate Formula @

0.66Pa

1.2m - 5m? - 11pa - (0.05rad + 0.067rad )

17) Vertical Tail Moment Arm for given Lift Curve Slope Formula (af

B o :

Example with Units

N

\'4

l

5.4 N*m

1.1988m =

V=Cv'(B+G)'Qv'Sv

0.7rad + ( 0.05rad + 0.067rad ) - 11pa - Sm?

- © formuladen.com

Evaluate Formula @
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18) Vertical Tail Moment Arm for given Side Force Formula (af

Formula Example with Units

5.4N*m

-4.235N

Evaluate Formula @

19) Vertical Tail Moment Arm for given Vertical Tail Volume Ratio Formula @

1.1918m = 1.02 - 5.08m? -

Example with Units

1.15m

m?

Evaluate Formula @

20) Vertical Tail Moment Arm for Given Yawing Moment Coefficient Formula @

W Example with Units
En 1.1984 L4
1, = : m = 0.05rad + 0.067rm
M S Q - C pt+o 5m? - 11pa - 0.7rad? #
v XV RV SThQ, 5.08m* - 1.15m - 0.66Pa

21) Vertical Tail Side Force Formula @

Evaluate Formula @

Example with Units

-4.5045N = - 0.7rad* - 0.117rad - 5m? - 11pa

Evaluate Formula @

23) Vertical tail volume ratio Formula (af

Evaluate Formula @

5.08m? - 1.15m

5m?
1.027 = 1.2m -

Evaluate Formula @

24) Vertical Tail Volume Ratio for given Yawing Moment Coefficient Formula (af

Example with Units
C 1.4

n

V=T
Ny Cy- (B+0)

v =

. © formuladen.com

1.0261 =

16.66 - 0.7rad* - ((0.05rad + 0.067rad )

Evaluate Formula @
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Variables used in list of Vertical Tail
Contribution Formulas above

« b Wingspan (Meter)

. Cn Yawing Moment Coefficient

. Cv Vertical Tail Lift Curve Slope (1 per Radian)
« N, Vertical Tail Moment (Newton Meter)

. Qv Vertical Tail Dynamic Pressure (Pascal)

. Q,, Wing Dynamic Pressure (Pascal)

. S Reference Area (Square Meter)
. Sv Vertical Tail Area (Square Meter)

« V,, Vertical Tail Volume Ratio

. Y, Vertical Tail Side Force (Newton)

« Q, Vertical Tail Angle of Attack (Radian)
« P Sideslip Angle (Radian)

« Ny Vertical Tail Efficiency

« O Sidewash Angle (Radian)
« L, Vertical Tail Moment Arm (Meter)

. © formuladen.com

Constants, Functions,
Measurements used in list of

Vertical Tail Contribution Formulas

above

Measurement: Length in Meter (m)

Length Unit Conversion B

Measurement: Area in Square Meter (m?)
Area Unit Conversion @

Measurement: Pressure in Pascal (Pa)
Pressure Unit Conversion @
Measurement: Force in Newton (N)

Force Unit Conversion @

Measurement: Angle in Radian (rad)

Angle Unit Conversion @

Measurement: Moment of Force in Newton
Meter (N*m)

Moment of Force Unit Conversion @
Measurement: Reciprocal Angle in 1 per Radian
(rad™)

Reciprocal Angle Unit Conversion B
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¢ Important Aerodynamic Parameters e Important Wing-Tail Interaction
Formulas B Formulas B

¢ Important Vertical Tail Contribution
Formulas @

Try our Unique Visual Calculators

° % Percentage change (af ° LCM of two numbers [

° Proper fraction
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