Important Three-Dimensional Incompressible Flow
Formulas PDF

rormulas List of 29
Examples Important Three-Dimensional Incompressible
with Units Flow Formulas

1) 3D Elementry Flows Formulas @

1.1) Doublet Strength for 3D Incompressible Flow Formula (af

. E=m
2 2
4-m-dp-r 4-3.1416 - -75.72m?/s - 2.758m

9463.1812m¥/s = -

n= -

cos ( 0 ) cos ( 0.7 rad )

1.2) Radial Coordinate for 3D Doublet Flow given Velocity Potential Formula (af

| modus ( u) - cos ( 0 ) 8485, — mod us ( 9463 m*/s ) - cos ( 0.7 rad )
SR mod us (¢, ) ST 431416 mod us (8wys )

1.3) Radial Coordinate for 3D Source Flow given Radial Velocity Formula (af

Example with Units Evaluate Formula [

277m2/s
2.757m = —_—
4-3.1416 - 2.9mys

1.4) Radial Coordinate for 3D Source Flow given Velocity Potential Formula @

277 m?/s
27554m = -

4-3.1416 - -8m?/s

1.5) Radial Velocity for 3D Incompressible Source Flow Formula (af

Example with Units Evaluate Formula @

277m2/s
4.3.1416- 2.758m -

2.8979 m/s =
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1.6) Source Strength for 3D Incompressible Source Flow given Radial Velocity Formula (af

B Formuia |

2
A=4-m-V.-r

Example with Units

2
277202m‘/§ =4-3.1416- 2.9m/s -+ 2.758m

Evaluate Formula @

1.7) Source Strength for 3D Incompressible Source Flow given Velocity Potential Formula (af

M Formuia |

A= -4-m g 1

Example with Units

277.264417\2/5 = -4-3.1416- -8m2/s - 2.758m

Evaluate Formula @

1.8) Velocity Potential for 3D Incompressible Doublet Flow Formula (af

B Formua |
o= - u~cos(2)
4-m-r

-75.7185m2/5 =

Example with Units

9463m?/s - cos ( 0.7rad )

4.3.1416- 2.758m

Evaluate Formula @

1.9) Velocity Potential for 3D Incompressible Source Flow Formula (af

Example with Units

-7.9924m?s =

277 m?/s
4-3.1416- 2.758m

2) Flow over Sphere Formulas @

Evaluate Formula @

2.1) Pressure Coefficient Formulas (]

2.1.1) Polar Coordinate given Surface Pressure Coefficient Formula (af

Formula

0 = asin g-(1-cp)

Example with Units

[ [%
0.7001rd = asin| |5 (1-0.066)

Evaluate Formula @

2.1.2) Surface Pressure Coefficient for Flow over Sphere Formula (af

Formula

Cp=1-7-(sin(0))’

Example with Units

0.0662 = 1-%- (sin( 0.7rad ) )2
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Evaluate Formula @
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2.2) Radial Velocity Formulas

2.2.1) Doublet Strength given Radial Velocity Formula (af

Formula

u=2-m-r -

Voo

EI0)

\Y%

r

Example with Units

9463.1664m*/s = 2-3.1416- 2.758m 5. (68111/5 +

2.9m/s
cos ( 0.7 rad )

2.2.2) Freestream Velocity given Radial Velocity Formula (af

Evaluate Formula @

Evaluate Formula @

Example with Units
\Y 9463m3/s 2.9m/s
il r - -
v, = - 67.9987 m/s = - )
2.z-r> cos(8) 2-3.1416-2.758m °  €0s(0.7rad
2.2.3) Polar Coordinate given Radial Velocity Formula (af
[Fomue
Vr 2.9m/s
0 = acos| ———— 0.6996rad = acos
i -V 9463 m*/s R 68m/s
2.3 @ 2-3.1416- 2.758m °
2.2.4) Radial Coordinate given Radial Velocity Formula (]
Formuia
1
3
n 9463 m?/s

r =

vr
2'ﬂ'<vm+m>

2.758m =

2-3.1416- <68m/s +

L
3
29m/s
cos (0.7 rad )

2.2.5) Radial Velocity for Flow over Sphere Formula @

Vo= - V- = |-cos(6)
2-m-r
9463 m?/s
2.899m/s = = 68m/s - 3 'COS(O.7rad )

2-3.1416- 2.758m
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Evaluate Formula @
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2.3) Stagnation Point Formulas (af

2.3.1) Doublet Strength given Radial Coordinate of Stagnation Point Formula (af

_m Example with Units Evaluate Formula @

3 3
n= 2-m- VOO . RS 9469.8696“’13/5 =2-3.1416 - 68m/s - 2.809m

2.3.2) Freestream Velocity at Stagnation Point for Flow over Sphere Formula (a

i 9463 m?/s
Voo = — 679507m/§ =

2-3.1416- 2.809m °

2.3.3) Radial Coordinate of Stagnation Point for Flow over Sphere Formula (af

[Formuiz Example vith Units Evaluate Formua &

1
9463 m?/s 3
2-3.1416 - 68m/s

-

H 2.8083m = (

2.4) Surface Velocity Formulas (af

2.4.1) Freestream Velocity given Maximum Surface Velocity Formula (af

Example with Units Evaluate Formula [
2
68m/s = § . 102m/s

2.4.2) Freestream Velocity given Surface Velocity for Flow over Sphere Formula (af

 m
V 2 66m/
V=20 || 682999ms =5 ——
3 sin(0) 3 sin(0.7rad )

2.4.3) Maximum Surface Velocity for Flow over Sphere Formula B

Example with Units Evaluate Formula [

3
102m/s = E . 68m/s

2.4.4) Polar Coordinate given Surface Velocity for Flow over Sphere Formula (af

_W Example with Units EEliE® FemmlE B
V, 2 66m/s
0 = asinf 2.2 0.7037raa = asin| = - ——
3 v 3 68m/s
oo
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2.4.5) Surface Velocity for Incompressible Flow over Sphere Formula (a1

Formula

Example with Units

V9=%-Vm~sin(6)

3
65.7102m/s S5 E 68m/s . Sin(0.7rad )

2.5) Tangential Velocity Formulas (af

Evaluate Formula @

2.5.1) Doublet Strength given Tangential Velocity Formula (af

Formula

Example with Units

3 66m/s
9081.9661m*s = 4-3.1416- 2.758m | ————~ - 68m/s

Evaluate Formula @

sin ( 0.7rad )

2.5.2) Freestream Velocity given Tangential Velocity Formula (af

Example with Units
\ 66m/s 9463 m?/s
© = _9 - L 66.5547m/s = — m/s - m/s 3
sin(0) 4700 sin(07rd ) 4.3.1416- 2.758m
2.5.3) Polar Coordinate given Tangential Velocity Formula (af
W Evaluate Formula B
. VG i 66m/s
0 = asin m 0.6883rad = asin SIET
Voo - 68m/s + ———————
4-m-r 4-3.1416- 2.758m

2.5.4) Radial Coordinate given Tangential Velocity Formula (af

Example with Units Evaluate Formula [

1
3
9463 m/s
r= s 2.796m = e
4oLy 431416 [ —2" _  68ums
sin(0) © . sin((0.7raa ) m/s

J
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2.5.5) Tangential Velocity for Flow over Sphere Formula (af

Evaluate Formula [
[ .
Vo= Vo + —— -sm(e)
4-m-r
9463 m?/s
66.9311m/s = | 68m/s + = | -sin (0.7rad )
4-3.1416- 2.758m
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Variables used in list of Three-
Dimensional Incompressible Flow
Formulas above

Cp Pressure Coefficient

r Radial Coordinate (Meter)

Rg Radius of Sphere (Meter)

V., Freestream Velocity (Meter per Second)
V, Radial Velocity (Meter per Second)

Vs,max Maximum Surface Velocity (Meter per
Second)
Vg Tangential Velocity (Meter per Second)

0 Polar Angle (Radian)

N Source Strength (Square Meter per Second)
M Doublet Strength (Cubic Meter per Second)
@ Velocity Potential (Square Meter per Second)
¢s Source Velocity Potential (Square Meter per
Second)
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Constants, Functions,

Measurements used in list of Three-
Dimensional Incompressible Flow

Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

Functions: acos, acos(Number)

The inverse cosine function, is the inverse
function of the cosine function. It is the function
that takes a ratio as an input and returns the
angle whose cosine is equal to that ratio.

Functions: asin, asin(Number)

The inverse sine function, is a trigonometric
function that takes a ratio of two sides of a right
triangle and outputs the angle opposite the side
with the given ratio.

Functions: cos, cos(Angle)

Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.
Functions: modulus, modulus

Modulus of a number is the remainder when that
number is divided by another number.

Functions: sin, sin(Angle)

Sine is a trigonometric function that describes the
ratio of the length of the opposite side of a right
triangle to the length of the hypotenuse.
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: Speed in Meter per Second (m/s)
Speed Unit Conversion @

Measurement: Angle in Radian (rad)

Angle Unit Conversion @

Measurement: Volumetric Flow Rate in Cubic
Meter per Second (m®/s)

Volumetric Flow Rate Unit Conversion @

Measurement: Velocity Potential in Square
Meter per Second (m?/s)

Velocity Potential Unit Conversion @

Important Three-Dimensional Incompressible Flow Formulas PDF... 7/8


https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Speed-Conversions/Measurement-13
https://www.unitsconverters.com/en/Speed-Conversions/Measurement-13
https://www.unitsconverters.com/en/Angle-Conversions/Measurement-20
https://www.unitsconverters.com/en/Angle-Conversions/Measurement-20
https://www.unitsconverters.com/en/Volumetric-Flow-Rate-Conversions/Measurement-37
https://www.unitsconverters.com/en/Volumetric-Flow-Rate-Conversions/Measurement-37
https://www.unitsconverters.com/en/Velocity-Potential-Conversions/Measurement-1283
https://www.unitsconverters.com/en/Velocity-Potential-Conversions/Measurement-1283
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Download other Important Aerodynamics PDFs

¢ Important Fundamentals of Inviscid e Important Three-Dimensional

and Incompressible Flow Formulas B Incompressible Flow Formulas B

Try our Unique Visual Calculators

o % Winning percentage (& o LCM of two numbers @

¢ Ez| 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 Three-Dimensional Incompressible Flow Formulas PDF... 8/8



https://www.formuladen.com/en/fundamentals-of-inviscid-and-incompressible-flow-formulas/FormulaList-9683
https://www.formuladen.com/en/fundamentals-of-inviscid-and-incompressible-flow-formulas/FormulaList-9683
https://www.formuladen.com/en/three-dimensional-incompressible-flow-formulas/FormulaList-11549
https://www.formuladen.com/en/three-dimensional-incompressible-flow-formulas/FormulaList-11549
https://www.visualpercentagecalculator.com/en/winning-percentage/Perc-22
https://www.visualpercentagecalculator.com/en/winning-percentage/Perc-22
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/lcm-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-1
https://www.lcmhcfcalculator.com/en/lcm-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-1
https://www.formuladen.com/PDF/Nodes/11549/List-of-Important-Three-dimensional-incompressible-flow-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/11549/Lista-de-Importante-Flujo-incompresible-tridimensional-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11549/Liste-de-Important-Flux-incompressible-tridimensionnel-Formules.PDF
https://www.formuladen.com/PDF/Nodes/11549/Liste-von-Wichtig-Dreidimensionale-inkompressible-stromung-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/11549/%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%a2%d1%80%d0%b5%d1%85%d0%bc%d0%b5%d1%80%d0%bd%d0%be%d0%b5-%d0%bd%d0%b5%d1%81%d0%b6%d0%b8%d0%bc%d0%b0%d0%b5%d0%bc%d0%be%d0%b5-%d1%82%d0%b5%d1%87%d0%b5%d0%bd%d0%b8%d0%b5-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/11549/Lista-di-Importante-Flusso-incomprimibile-tridimensionale-Formule.PDF
https://www.formuladen.com/PDF/Nodes/11549/Lista-de-Importante-Fluxo-incompressivel-tridimensional-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11549/Lista-Wa%c5%bcny-Trojwymiarowy-niescisliwy-przeplyw-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/11549/Lijst-van-Belangrijk-Driedimensionale-onsamendrukbare-stroom-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

