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List of 26 Flow over Airfoils and Wings
Formulas

Flow over Airfoils and Wings @

Flow over Airfoils

1) Boundary Layer Thickness for Laminar Flow @

X Open Calculator (%'
5, = 5 -
ReL
2.10
B3 0.247487m = 5. Z—
/1800

2) Boundary Layer Thickness for Turbulent Flow @

X Open Calculator (%'

Re

il

2.10m

1

@ 0.151917m = 0.37 -
(3500)5
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3) Center of Pressure Location for Cambered Airfoil @

Cm,le - C

ch = T O

4) Lift Coefficient for Cambered Airfoil K

CLcam = 2 -7~ ((0‘) - (0‘0))

@ 1.41903 = 2 - 7- ((10.94°) — (-27))

3/13

Open Calculator (%'

Open Calculator @

5) Lift Coefficient for Symmetrical Airfoil by Thin Airfoil Theory @

CL:2'7T'0L

@ 1.199705 = 2 - 7~ 10.94°

Open Calculator (%'

6) Moment Coefficient about Leading-Edge for Symmetrical Airfoil by Thin

Airfoil Theory (%'
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7) Skin Friction Drag Coefficient for Flat Plate in Laminar Flow @

1.328 Open Calculator (%'
BC:=
\/ Rer,
1.328
@ 0.031301 =
v/1800

8) Skin Friction Drag Coefficient for Flat Plate in Turbulent Flow G

. m 0.074 Open Calculator (&
f _
Re,}
0.074
Boo1a468 = ——
(3500) %

Flow over Wings @

9) 2D Lift Curve Slope of Airfoil given Lift Slope of Elliptic Finite Wing L‘J

ac,l Open Calculator (&'
. ag = 4 ac1
AR
5.54rad™"
B 6.278065rad ' = ————
1—- 715
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10) 2D Lift Curve Slope of Airfoil given Lift Slope of Finite Wing @

- ac, Open Calculator (%'
0 1 — acr(1+7)
AR
5.54rad™!
B 6.324406rad* = | oind (1100%)
- w15

11) Aspect Ratio given Span Efficiency Factor @

CZ Open Calculator (&'
B AR = .
7 * €span ° CD,i
(1.2)*
15.03087 =
a m-0.95-0.0321

12) Aspect Ratio of Wing given Lift Curve Slope of Elliptic Finite Wing K

a( Open Calculator (¢
B AR =
20
v (2 )
6.28rad™

@ 14.96538 =

- 6.28rad' 1
5.54rad!
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13) Aspect Ratio of Wing given Lift Curve Slope of Finite Wing @

N
ap - 1 +1 Open Calculator (9
a
m (2 1)
6.28rad ' - (1 + 0.055
() 15.78848 =~ ( )

6.28rad!
T (5.54rad‘ - 1)
14) Effective Angle of Attack of Finite Wing @

_ _ Open Calculator &
Oeff — Og O .

Bs =127-«
15) Geometric Angle of Attack given Effective Angle of Attack @

— Open Calculator (&'
Uy = Oepp 1 O

Bi2=s+¢
16) Induced Angle of Attack given Effective Angle of Attack @

_ _ Open Calculator @
0 = Og Oeff

azr’ =12° —8°
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17) Lift Curve Slope for Elliptic Finite Wing @

e
a’C,l - a0
1 + mAR
6.28rad !
B 5.541507rad * = %
1+ =55

18) Lift Curve Slope for Finite Wing @

x = 20
. aJC7l - 1 _|_ ao.(1—|—ﬂc)
mAR
6.28rad "
B 5.505897rad * = ra
1 + 6.28rad"-(1+0.055)
w15

19) Oswald Efficiency Factor @

€osw = 1.78 - (1 — 0.045 - AR*%) — 0.64

B0 0.634903 = 1.78 (1 —0.045 - (15)0'68> —0.64
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Induced Drag

20) Induced Drag Coefficient @

. Open Calculator '
D, pen Calcu

B Cp,i = — =
BCni— —5
101N

a 0.039376 =
450Pa, - 5.7m?

21) Induced Drag Coefficient given Total Drag Coefficient @
CDi — CD —Cyq Open Calculator (%'
B 0.0321 = 0.0771 — 0.045

22) Profile Drag Coefficient @

Fskin —+ D Open Calculator (%'
B - p
100N + 16N
0.045224 =
@ 450Pa - 5.7m?
23) Profile Drag Coefficient given Total Drag Coefficient @
Cq = CD — CDi Open Calculator

@ 0.045 = 0.0771 — 0.0321
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24) Total Drag Coefficient for Subsonic Finite Wing @

Cp =cq+ Cpj; Open Calculator (&
@ 0.0771 = 0.045 -+ 0.0321

25) Velocity Induced at Point by Infinite Straight Vortex Filament @
Open Calculator @

o
RBvi=5,3

13m?/s

26) Velocity Induced at Point by Semi-infinite Straight Vortex Filament @
Open Calculator @

R G
Vl 4-7-h

13m?/s

BR1.9519m/s = —— "
4-7-0.53m
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Variables Used

ag 2D Lift Curve Slope (1 per Radian)
ac,| Lift Curve Slope (1 per Radian)

AR Wing Aspect Ratio
C Chord (Meter)
Cq Profile Drag Coefficient

Cp Total Drag Coefficient

Cp,i Induced Drag Coefficient

C; Skin Friction Drag Coefficient

C__ Lift Coefficient

CL,cam Lift Coefficient for Cambered Airfoil
Cm,le Moment Coefficient about Leading Edge
D; Induced Drag (Newton)

Dp Pressure Drag Force (Newton)

€osw Oswald Efficiency Factor

€span Span Efficiency Factor

Fskin Skin Friction Drag Force (Newton)

h Perpendicular Distance to Vortex (Meter)

g« Free Stream Dynamic Pressure (Pascal)
Re| Reynolds Number for Laminar Flow
Ret Reynolds Number for Turbulent Flow

S Reference Area (Square Meter)
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Vj Induced Velocity (Meter per Second)

X Distance on X-Axis (Meter)

Xcp Center of Pressure (Meter)

o Angle of Attack (Degree)
Qg Angle of Zero Lift (Degree)

O ¢f Effective Angle of Attack (Degree)
dg Geometric Angle of Attack (Degree)
a; Induced Angle of Attack (Degree)

Y Vortex Strength (Square Meter per Second)
O Laminar Boundary Layer Thickness (Meter)

Ot Turbulent Boundary Layer Thickness (Meter)
T Induced Lift Slope Factor
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264 338327950288
Archimedes' constant

e Function: sqgrt, 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 Meter (m)
Length Unit Conversion @

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

¢ Measurement: Pressure in Pascal (Pa)
Pressure Unit Conversion C‘:

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

e Measurement: Force in Newton (N)
Force Unit Conversion @

e Measurement: Angle in Degree (°)
Angle Unit Conversion C‘:

¢ Measurement: Reciprocal Angle in 1 per Radian (rad™")
Reciprocal Angle Unit Conversion @

e Measurement: Velocity Potential in Square Meter per Second (m?/s)
Velocity Potential Unit Conversion G'
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Check other formula lists

¢ Flow and Lift Distribution ¢ Flow over Airfoils and Wings
Formulas @ Formulas ['_‘1
e Lift Distribution Formulas (&

( Feel free to SHARE this document with your friends! )

PDF Available in

English Spanish French German Russian ltalian Portuguese Polish Dutch

Please leave your feedback here...

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://docs.google.com/forms/d/e/1FAIpQLSf4b4wDgl-KBPJGChMJCxFlqrHvFdmw4Z8WHDP7MoWEdk8QOw/viewform?usp=pp_url&entry.1491156970=Flow%20over%20Airfoils%20and%20Wings%20Formulas
https://www.calculatoratoz.com/en/flow-and-lift-distribution-Calculators/CalcList-7537
https://www.calculatoratoz.com/en/flow-over-airfoils-and-wings-Calculators/CalcList-2345
https://www.calculatoratoz.com/en/lift-distribution-Calculators/CalcList-7589
https://www.calculatoratoz.com/PDF/Nodes/2345/Flow-over-airfoils-and-wings-Formulas_en.PDF
https://www.calculatoratoz.com/PDF/Nodes/2345/Flow-over-airfoils-and-wings-Formulas_es.PDF
https://www.calculatoratoz.com/PDF/Nodes/2345/Flow-over-airfoils-and-wings-Formulas_fr.PDF
https://www.calculatoratoz.com/PDF/Nodes/2345/Flow-over-airfoils-and-wings-Formulas_de.PDF
https://www.calculatoratoz.com/PDF/Nodes/2345/Flow-over-airfoils-and-wings-Formulas_ru.PDF
https://www.calculatoratoz.com/PDF/Nodes/2345/Flow-over-airfoils-and-wings-Formulas_it.PDF
https://www.calculatoratoz.com/PDF/Nodes/2345/Flow-over-airfoils-and-wings-Formulas_pt.PDF
https://www.calculatoratoz.com/PDF/Nodes/2345/Flow-over-airfoils-and-wings-Formulas_pl.PDF
https://www.calculatoratoz.com/PDF/Nodes/2345/Flow-over-airfoils-and-wings-Formulas_nl.PDF

