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Important Wing-Tail Contribution Formulas

1) Angle of Attack at Tail Formula (af

Example with Units
(Xt = (XW - iw -+ it 0.77rad = 0.083rad - 0.078rad - 0.095rad + 0.86rad
2) Angle of Attack of Wing Formula @
Example with Units
Oy, = Qg + iW + € - it 0.083rad = 0.77rad + 0.078rad + 0.095rad - 0.86rad
3) Angle of incidence of tail Formula (af
Example with Units
it = - a + iw + € 0.86rad = 0.77rad - 0.083rad 4+ 0.078rad + 0.095rad
4) Angle of incidence of wing Formula (af
Example with Units
iW =0y - 0 -+ it 0.078rad = 0.083rad - 0.77rad - 0.095rad + 0.86rad
5) Downwash angle Formula @
Example with Units
€= 0y - iw - Qg + it 0.095rad = 0.083rad - 0.078rad - 0.77rad + 0.86rad
6) Lift due to Tail only Formula @

Formula Example with Units

273.04n = 1073.04n - 800N

7) Lift due to Wing only Formula B

Formula Example with Units

- © formuladen.com

800N = 1073.04n - 273.04N

Evaluate Formula @
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8) Tail area for given tail efficiency Formula (a1

Cp, - CWj 1.108 - 1.01
St =S.— 1.8038m? = 5.08m? - W
CTyige - m e

Evaluate Formula @

9) Tail Efficiency for given lift coefficients Formula @

 Emm
Cp, - CWj, 1.108 - 1.01
n=s.— I 109219 = 5.08m - ————
CTyige - St 0.3 -1.8m?

Evaluate Formula @

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

Evaluate Formula [

My
Clyjge = -2 —————
L poo Viain - St
-218.6644 N*m
03=-2-

2
0.801511m - 1.225kg/m® - 28.72m/s - 1.8m?

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

cT Cmy - § - — 2
R e L
lift t n- St' lt
0.2m
0.2985 = - | -0.39 - 5.08m* -
0.92 - 1.8m* - 0.801511m
12) Tail Lift Coefficient of Wing-Tail Combination Formula @
 Emm
CL - CWye 1.108 - 1.01
CTye = §.— 1 103006 = 5.08m*  —n—
lift M-S 0.92 - 1.8m?

13) Total Lift Coefficient of Wing-Tail Combination Formula (af

CTyify

Cp, = CWyp + n'st'T

5.08m?

1.1078 = 1.01 + (0.92 - 1.8m? -

Example with Units

Evaluate Formula [

)
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14) Total Lift of Wing-Tail Combination Formula (af

Formula

15) Wing Lift Coefficient of wing-tail combination Formula (af

Example with Units

1073.04n = 800N + 273.04N

Evaluate Formula @

B Fo.:

CWyige = C,-{ n-S

¢

CTyigy
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1.0102 = 1.108 - <0.92 - 1.8m? -

0.3
5.08m?

Example with Units

)

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

C_ Lift Coefficient

Cma Mean Aerodynamic Chord (Meter)

Cm; Tail Pitching Moment Coefficient

CT,)if Tail Lift Coefficient

CWi;s Wing Lift Coefficient

F|_ Lift Force (Newton)

L Lift due to Tail (Newton)

L,y Lift due to Wing (Newton)

Mt Pitching Moment due to Tail (Newton Meter)

S Reference Area (Square Meter)
S Horizontal Tail Area (Square Meter)

Vail Velocity Tail (Meter per Second)
0 Horizontal Tail Angle of Attack (Radian)
a,, Wing Angle of Attack (Radian)

& Downwash Angle (Radian)

N Tail Efficiency

P« Freestream Density (Kilogram per Cubic
Meter)

i Tail Incidence Angle (Radian)

i, Wing Incidence Angle (Radian)

1 Horizontal Tail Moment Arm (Meter)

. © formuladen.com

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

o Measurement: Length in Meter (m)
Length Unit Conversion @

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

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

o Measurement: Force in Newton (N)
Force Unit Conversion B

« Measurement: Angle in Radian (rad)
Angle Unit Conversion @

o Measurement: Density in Kilogram per Cubic
Meter (kg/m?)
Density Unit Conversion @

o Measurement: Moment of Force in Newton
Meter (N*m)
Moment of Force Unit Conversion @
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Try our Unique Visual Calculators

° % Percentage increase (@ o ;§ HCF calculator @

4 Mixed fraction @

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English Spanish French German Russian Italian Portuguese Polish Dutch

. © formuladen.com Important Wing-Tail Contribution Formulas PDF... 5/5



https://www.formuladen.com/en/tail-contribution-formulas/FormulaList-2322
https://www.formuladen.com/en/tail-contribution-formulas/FormulaList-2322
https://www.formuladen.com/en/wing-tail-contribution-formulas/FormulaList-2362
https://www.formuladen.com/en/wing-tail-contribution-formulas/FormulaList-2362
https://www.visualpercentagecalculator.com/en/percentage-increase/Perc-18
https://www.visualpercentagecalculator.com/en/percentage-increase/Perc-18
https://www.visualfractioncalculator.com/en/mixed-fraction-addition/frac-5
https://www.visualfractioncalculator.com/en/mixed-fraction-addition/frac-5
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.lcmhcfcalculator.com/en/hcf-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-59
https://www.formuladen.com/PDF/Nodes/2362/List-of-Important-Wing-tail-contribution-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/2362/Lista-de-Importante-Contribucion-de-la-cola-del-ala-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/2362/Liste-de-Important-Contribution-a-la-queue-daile-Formules.PDF
https://www.formuladen.com/PDF/Nodes/2362/Liste-von-Wichtig-Wing-tail-beitrag-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/2362/%d0%a1%d0%bf%d0%b8%d1%81%d0%be%d0%ba-%d0%92%d0%b0%d0%b6%d0%bd%d1%8b%d0%b9-%d0%92%d0%ba%d0%bb%d0%b0%d0%b4-%d0%ba%d1%80%d1%8b%d0%bb%d0%b0%d1%82%d0%be%d0%b3%d0%be-%d1%85%d0%b2%d0%be%d1%81%d1%82%d0%b0-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/2362/Lista-di-Importante-Contributo-ala-coda-Formule.PDF
https://www.formuladen.com/PDF/Nodes/2362/Lista-de-Importante-Contribuicao-asa-cauda-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/2362/Lista-Wa%c5%bcny-Wklad-skrzydla-i-ogona-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/2362/Lijst-van-Belangrijk-Vleugelstaartbijdrage-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

