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1) Horizontal tail area for given tail volume ratio Formula (a

Formulas
Examples
with Units

List of 19

Important Tail Contribution Formulas

Cma , ) 0.2m
= Vy,-s- 18w = 142 5.08m - ———
= VS ; " 0.801511m
2) Horizontal tail volume ratio Formula (af
St 1.8m?
Vy =1, 142 = 0801511m - —————
=ty 5.08m¢ - 0.2m
Cma

3) Horizontal Tail Volume Ratio for given Pitching Moment Coefficient Formula (af

-0.39
V= )| | 1413 = - (m)
N - CTyg ' '

Evaluate Formula @

4) Mean Aerodynamic Chord for given Tail Pitching Moment Coefficient Formula (af

Mt
Cma = 2
05:pyp-V -S-Cmy

0.2002m =

Example with Units

-218.6644 N*m

0.5- 1.225kg/m* - 30m/s - - 5.08m? - -0.39

5) Pitching Moment due to Tail Formula (a{

Evaluate Formula @

Formula

6) Tail Area for given Tail Moment Coefficient Formula @

Example with Units

-218.8446N*m = - 0.801511m - 273.04N

Evaluate Formula [

Formula

S, = -

n -l CTyige

Cm; - S cpa

1.7912m* = -

Example with Units

-0.39 - 5.08m? - 0.2m

0.92-0.801511m - 0.3
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Evaluate Formula @
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7) Tail Efficiency for given Pitching Moment Coefficient Formula (af

Evaluate Formula @

Evaluate Formula @

Cm,-S- -0.39 - 5.08m* - 0.2
N= 2 tma ] 09155 = - woen
I.- S, CTyn 0.801511m - 1.8m* - 0.3
8) Tail Efficiency for given Tail Volume Ratio Formula @
-0.39
1 ()| | 05155 - (m)
Vi - CTyge ' ‘
9) Tail Lift Coefficient for given Tail Volume Ratio Formula B
 Zmm
-0.39
Y 0.2985 = - | ———
lift Vi 1.42 - 0.92

10) Tail Lift for given Tail Pitching Moment Formula (af

Evaluate Formula @

Formula

272.8152n = —(

Example with Units

-218.6644 N*m
0.801511m

Evaluate Formula @

11) Tail moment arm for given horizontal tail volume ratio Formula (af

Formula

l,=Vy-S-— | | 0.8015m = 142-5.08m* -

Example with Units
0.2m
1.8m?

Evaluate Formula @

12) Tail Moment Arm for given Tail Moment Coefficient Formula (a1

Evaluate Formula @

Cm,-S-c -0.39 - 5.08m? - 0.2
L= .t > ™Ml |07976m = - - -
TS, CTyg 0.92 - 1.8m? - 0.3
13) Tail Pitching Moment Coefficient Formula (af
Example with Units
M, -218.6644 N*m

-0.3904 =

Cm; = 5
05pp -V -S-cpa

2
0.5 1.225kg/m® - 30mys -+ 5.08m? - 0.2m
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Evaluate Formula [
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14) Tail Pitching Moment Coefficient for given Tail Efficiency Formula (af

IWE Example with Units EEliE® FemmlE B
- S+ L - CTy 092 -1.8m? - 0.801511m - 0.3
Cm, = - Mo e Vi -03919 = - m m
S-c 5.08m? - 0.2m
ma

15) Tail Pitching Moment Coefficient for given Tail Volume Ratio Formula @

R orruia | e

Cmy = - V-1 CTyg | | -0.3919 = - 1.42-0.92- 0.3

16) Tail Pitching Moment for given Lift Coefficient Formula (af

Evaluate Formula [
2
M= L - CTyige - Poo * Viail -~ St
vt 2
2
0.801511m - 0.3 - 1.225kg/m*® - 28.72m/s - 1.8m?
-218.6645N*m = - 5

17) Tail Pitching Moment for given Moment Coefficient Formula (af

2
Cmt'poo'v 'S'Cma
M, =
t 2
2
-0.39 - 1.225kg/m* - 30m/s - 5.08m? - 0.2m
-218.4273Nm = 5

18) Wing Mean Aerodynamic Chord for given Horizontal Tail Volume Ratio Formula (a1

S 1.8m?
€ = by — 0.2m = 0.801511m -ﬁ
S- VH 08m? - 1.

19) Wing Reference Area for given Horizontal Tail Volume Ratio Formula (af

Evaluate Formula (@
St 1.8m?
S=1  —— 5.08m? = 0.801511m - —8 —
Y Vg o, 142 0.2m
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Variables used in list of Tail
Contribution Formulas above

Cma Mean Aerodynamic Chord (Meter)

Cm; Tail Pitching Moment Coefficient

CT,)jf Tail Lift Coefficient

L Lift due to Tail (Newton)

M; Pitching Moment due to Tail (Newton Meter)

S Reference Area (Square Meter)

St Horizontal Tail Area (Square Meter)

V Flight Velocity (Meter per Second)

Vy Horizontal Tail Volume Ratio

Vtail Velocity Tail (Meter per Second)

N Tail Efficiency

P« Freestream Density (Kilogram per Cubic
Meter)

L Horizontal Tail Moment Arm (Meter)

. © formuladen.com

Constants, Functions,
Measurements used in list of Tail
Contribution Formulas above

Measurement: Length in Meter (m)

Length Unit Conversion @

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

Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion @

Measurement: Force in Newton (N)

Force Unit Conversion B

Measurement: Density in Kilogram per Cubic
Meter (kg/m?3)

Density Unit Conversion @

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

Moment of Force Unit Conversion @
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° % Percentage increase (@ o ;§ HCF calculator @
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