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Important Elliptical Lift Distribution Formulas

1) Aspect Ratio given Induced Angle of Attack Formula 
Formula

ARELD =
CL,ELD
𝜋 ⋅ αi

Example with Units

2.4704 =
1.49

3.1416 ⋅ 11 °

2) Aspect Ratio given Induced Drag Coefficient Formula 
Formula

ARELD =
CL,ELD

2

𝜋 ⋅ CD,i,ELD

Example

2.4537 =
1.492

3.1416 ⋅ 0.288

3) Circulation at given Distance along Wingspan Formula 
Formula

Γ = Γo ⋅ √1 - (2 ⋅
a
b
)
2

Example with Units

13.9986m²/s = 14m²/s ⋅ √1 - (2 ⋅
16.4mm

2340mm
)
2

4) Circulation at Origin given Downwash Formula 
Formula

Γo = - 2 ⋅ w ⋅ b

Example with Units

14.04m²/s = - 2 ⋅ -3m/s ⋅ 2340mm

5) Circulation at Origin given Induced Angle of Attack Formula 
Formula

Γo = 2 ⋅ b ⋅ αi ⋅ V∞

Example with Units

13.9267m²/s = 2 ⋅ 2340mm ⋅ 11 ° ⋅ 15.5m/s

6) Circulation at Origin given Lift of Wing Formula 
Formula

Γo = 4 ⋅
FL

ρ∞ ⋅ V∞ ⋅ b ⋅ 𝜋

Example with Units

14.0074m²/s = 4 ⋅
488.8N

1.225kg/m³ ⋅ 15.5m/s ⋅ 2340mm ⋅ 3.1416
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7) Circulation at Origin in Elliptical Lift Distribution Formula 
Formula

Γo = 2 ⋅ V∞ ⋅ S0 ⋅
Cl

𝜋 ⋅ b

Example with Units

13.9791m²/s = 2 ⋅ 15.5m/s ⋅ 2.21m² ⋅
1.5

3.1416 ⋅ 2340mm

8) Coefficient of Lift given Circulation at Origin Formula 
Formula

CL,ELD = 𝜋 ⋅ b ⋅
Γo

2 ⋅ V∞ ⋅ S0

Example with Units

1.5022 = 3.1416 ⋅ 2340mm ⋅
14m²/s

2 ⋅ 15.5m/s ⋅ 2.21m²

9) Coefficient of Lift given Induced Angle of Attack Formula 
Formula

CL,ELD = 𝜋 ⋅ αi ⋅ ARELD

Example with Units

1.4958 = 3.1416 ⋅ 11 ° ⋅ 2.48

10) Coefficient of Lift given Induced Drag Coefficient Formula 
Formula

CL,ELD = √𝜋 ⋅ ARELD ⋅ CD,i,ELD

Example

1.4979 = √3.1416 ⋅ 2.48 ⋅ 0.288

11) Downwash in Elliptical Lift Distribution Formula 
Formula

w = -
Γo
2 ⋅ b

Example with Units

-2.9915m/s = -
14m²/s

2 ⋅ 2340mm

12) Freestream Velocity given Circulation at Origin Formula 
Formula

V∞ = 𝜋 ⋅ b ⋅
Γo

2 ⋅ S0 ⋅ CL,ELD

Example with Units

15.6273m/s = 3.1416 ⋅ 2340mm ⋅
14m²/s

2 ⋅ 2.21m² ⋅ 1.49

13) Freestream Velocity given Induced Angle of Attack Formula 
Formula

V∞ =
Γo

2 ⋅ b ⋅ αi

Example with Units

15.5816m/s =
14m²/s

2 ⋅ 2340mm ⋅ 11 °

14) Induced Angle of Attack given Aspect Ratio Formula 
Formula

αi =
Cl

𝜋 ⋅ ARELD

Example with Units

11.0309 ° =
1.5

3.1416 ⋅ 2.48
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15) Induced Angle of Attack given Circulation at Origin Formula 
Formula

αi =
Γo

2 ⋅ b ⋅ V∞

Example with Units

11.0579 ° =
14m²/s

2 ⋅ 2340mm ⋅ 15.5m/s

16) Induced Angle of Attack given Coefficient of Lift Formula 
Formula

αi = S0 ⋅
Cl

𝜋 ⋅ b2

Example with Units

11.0414 ° = 2.21m² ⋅
1.5

3.1416 ⋅ 2340mm
2

17) Induced Angle of Attack given Downwash Formula 
Formula

αi = - (
w
V∞

)

Example with Units

11.0895 ° = - (
-3m/s

15.5m/s
)

18) Induced Drag Coefficient given Aspect Ratio Formula 
Formula

CD,i,ELD =
CL,ELD

2

𝜋 ⋅ ARELD

Example

0.285 =
1.49

2

3.1416 ⋅ 2.48

19) Lift at given Distance along Wingspan Formula 
Formula

L = ρ∞ ⋅ V∞ ⋅ Γo ⋅ √1 - (2 ⋅
a
b
)
2

Example with Units

265.7989N = 1.225kg/m³ ⋅ 15.5m/s ⋅ 14m²/s ⋅ √1 - (2 ⋅
16.4mm

2340mm
)
2

20) Lift of Wing given Circulation at Origin Formula 
Formula

FL =
𝜋 ⋅ ρ∞ ⋅ V∞ ⋅ b ⋅ Γo

4

Example with Units

488.5416N =
3.1416 ⋅ 1.225kg/m³ ⋅ 15.5m/s ⋅ 2340mm ⋅ 14m²/s

4
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Variables used in list of Elliptical Lift
Distribution Formulas above

a Distance from Center to Point (Millimeter)

ARELD Wing Aspect Ratio ELD

b Wingspan (Millimeter)

CD,i,ELD Induced Drag Coefficient ELD

Cl Lift Coefficient Origin

CL,ELD Lift Coefficient ELD

FL Lift Force (Newton)

L Lift at Distance (Newton)

S0 Reference Area Origin (Square Meter)

V∞ Freestream Velocity (Meter per Second)

w Downwash (Meter per Second)

αi Induced Angle of Attack (Degree)

Γ Circulation (Square Meter per Second)

Γo Circulation at Origin (Square Meter per
Second)

ρ∞ Freestream Density (Kilogram per Cubic

Meter)

Constants, Functions,
Measurements used in list of

Elliptical Lift Distribution Formulas
above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant
Functions: sqrt, sqrt(Number)
A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.
Measurement: Length in Millimeter (mm)
Length Unit Conversion 
Measurement: Area in Square Meter (m²)
Area Unit Conversion 
Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion 
Measurement: Force in Newton (N)
Force Unit Conversion 
Measurement: Angle in Degree (°)
Angle Unit Conversion 
Measurement: Density in Kilogram per Cubic
Meter (kg/m³)
Density Unit Conversion 
Measurement: Momentum Diffusivity in Square
Meter per Second (m²/s)
Momentum Diffusivity Unit Conversion 

© formuladen.com Important Elliptical Lift Distribution Formulas PDF... 4/5

https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Area-Conversions/Measurement-11
https://www.unitsconverters.com/en/Speed-Conversions/Measurement-13
https://www.unitsconverters.com/en/Speed-Conversions/Measurement-13
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Force-Conversions/Measurement-19
https://www.unitsconverters.com/en/Angle-Conversions/Measurement-20
https://www.unitsconverters.com/en/Angle-Conversions/Measurement-20
https://www.unitsconverters.com/en/Density-Conversions/Measurement-78
https://www.unitsconverters.com/en/Density-Conversions/Measurement-78
https://www.unitsconverters.com/en/Momentum-Diffusivity-Conversions/Measurement-1136
https://www.unitsconverters.com/en/Momentum-Diffusivity-Conversions/Measurement-1136
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


7/8/2024 | 12:02:15 PM UTC

Download other Important Lift Distribution PDFs

Important Elliptical Lift Distribution
Formulas 

Try our Unique Visual Calculators

Percentage of number 

Simple fraction 

LCM calculator 

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 Elliptical Lift Distribution Formulas PDF... 5/5

https://www.formuladen.com/en/elliptical-lift-distribution-formulas/FormulaList-7591
https://www.formuladen.com/en/elliptical-lift-distribution-formulas/FormulaList-7591
https://www.visualpercentagecalculator.com/en/percentage-of-number/Perc-1
https://www.visualpercentagecalculator.com/en/percentage-of-number/Perc-1
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.visualfractioncalculator.com/en/simple-fraction-addition/frac-1
https://www.lcmhcfcalculator.com/en/lcm-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-46
https://www.lcmhcfcalculator.com/en/lcm-of-multiple-numbers-by-prime-factorization-using-factor-tree/lcmhcf-46
https://www.formuladen.com/PDF/Nodes/7591/List-of-Important-Elliptical-lift-distribution-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/7591/Lista-de-Importante-Distribucion-de-elevacion-eliptica-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/7591/Liste-de-Important-Distribution-de-levage-elliptique-Formules.PDF
https://www.formuladen.com/PDF/Nodes/7591/Liste-von-Wichtig-Elliptische-auftriebsverteilung-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/7591/%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%ad%d0%bb%d0%bb%d0%b8%d0%bf%d1%82%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%be%d0%b5-%d1%80%d0%b0%d1%81%d0%bf%d1%80%d0%b5%d0%b4%d0%b5%d0%bb%d0%b5%d0%bd%d0%b8%d0%b5-%d0%bf%d0%be%d0%b4%d1%8a%d0%b5%d0%bc%d0%bd%d0%be%d0%b8-%d1%81%d0%b8%d0%bb%d1%8b-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/7591/Lista-di-Importante-Distribuzione-della-portanza-ellittica-Formule.PDF
https://www.formuladen.com/PDF/Nodes/7591/Lista-de-Importante-Distribuicao-de-elevacao-eliptica-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/7591/Lista-Wa%c5%bcny-Dystrybucja-sily-nosnej-eliptycznej-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/7591/Lijst-van-Belangrijk-Elliptische-liftverdeling-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

