Important Aerodynamic Design Formulas PDF

Formulas

List of 13

Examples

Important Aerodynamic Design Formulas

with Units

1) Aerofoil Thickness for 4 Digit Series Formula (af

0.5 2 3 4
t~(0.2969~x -0.1260- x - 0.3516- x° + 0.2843 - x° - 0.1015 - x )
Ye = 02

0.0662m =

0.15m - (0.2969- 0.5”°-0.1260- 0.5 - 0.3516- 0.5° + 0.2843 - 0.5° - 0.1015 - 0.54)

0.2

2) Aspect Ratio of Wing Formula (af

Formula Example with Units

2
15.3m

23.0404 = ——
10.16 m?

3) Equivalent Parasite Drag Area Formula (af

Evaluate Formula @

Example with Units

A= @ i Syer | | 10.9655m = 1.499 - 0.72 - 10.16m*

4) Form Factor given Flat Plate Area Formula @

Evaluate Formula [

Formula Example with Units

10.97 m?

14996 = —M8M8¥
0.72 - 10.16m?

5) Gross Weight given Drag Formula @

Evaluate Formula @

_m Example with Units

CL 58.6667K 80 11
. = N:| —
Wy = Fp - o ¢ 1.5

Evaluate Formula @
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6) Skin Friction Coefficient given Flat Plate Area Formula (af

Formula Example with Units Evaluate Formula (@

10.97 m?

0.7203 = —888™—
1.499 - 10.16m?

7) Span given Aspect Ratio Formula (af

. E=m Example with Units Evaluate Formula [

bw = [AR, Syt | | 152999m = [23.04-10.16n"

8) Span given Induced Drag Formula (af

[Formula | Example vith Units Evaluate Formua ®

110N
15.0786m =

Fp,
bW = —
[t-D;,-q J3.1416- 8.47N - 2Pa

9) Taper Ratio of Airfoil Formula @

Evaluate Formula @

Formula Example with Units

10) Thrust-to-Weight Ratio given Minimum Coefficient of Drag Formula (a{

[Formula | Example with Units Evaluate Formula [
2 2
Cbmin n 1.3 1.10
TW = + k| — -Ws |- q 0.641 = + 0.04 - -5pa |:2pa
Wy q 5Pa 2Pa

11) Tip Speed Ratio with Blade Number Formula (af

4.-3.1416
11424 = ————
11

Evaluate Formula @
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13) Wetted Area given Flat Plate Area Formula (a1

Formula Example with Units Evaluate Formula (@

10.97 m?

10.1642m* = —
1.499 - 0.72
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Variables used in list of
Aerodynamic Design Formulas
above

« A Flat Plate Area (Square Meter)
- ARy, Aspect Ratio in Lateral Plane

. byy Lateral Plane Span (Meter)

« Cp Drag Coefficient

« Cpmin Minimum Drag Coefficient
o C_ Lift Coefficient

« C oot Root Chord Length (Meter)
. Ctip Tip Chord Length (Meter)

o Dj Induced Drag (Newton)

« Fp Drag Force (Newton)

o F Lift Force (Newton)

« k Lift Induced Drag Constant
« N Load Factor

« N Number of Blades

« @ Dynamic Pressure (Pascal)
. Swet Aircraft Wetted Area (Square Meter)
« t Maximum Thickness (Meter)
« TW Thrust-to-Weight Ratio

« W) Gross Weight (Kilogram)
« Wg Wing Loading (Pascal)

« X Position along the Chord
Yt Half Thickness (Meter)

« A Tip Speed Ratio

« A Taper Ratio

« My Skin Friction Coefficient

« @4 Form Factor Drag
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Constants, Functions,
Measurements used in list of
Aerodynamic Design 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 Meter (m)

Length Unit Conversion @

Measurement: Weight in Kilogram (kg)

Weight Unit Conversion @

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 @
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