Dimensional Analysis — Dimensionless Governing Equations
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Dimensional Analysis — Dimensionless Governing Equations

Continuity Equation (conservation of mass)
V-au=0

Navier-Stokes Equations (momentum equations for a Newtonian fluid)

p{%—l:Jr(u-V)u}:—VeruVZqupg



Dimensional Analysis — Dimensionless Governing Equations

Common Dimensionless Parameters in Fluid Mechanics

Name

Definition

Meaning

Reynolds number, Re

pVL

ratio of a characteristic (convective) inertial force to a characteristic viscous force

Froude number, Fr

ratio of a characteristic (convective) inertial force to a characteristic gravitational
force

Euler number, Eu

ratio of a characteristic pressure force to a characteristic (convective) inertial force

pV?
Strouhal number. St i ratio of a characteristic unsteady inertial force to a characteristic convective inertial
’ T force
P~ Po
pressure coefficient, ¢, 1pV2 a type of Euler number
2
D L ratio of drag and lift forces to a characteristic dynamic pressure force (a type of Euler

drag and lift coefficients,
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Mach number, Ma — ratio of flow speed to the speed of sound in the flow
c
relative roughness, e/D D ratio of the pipe wall roughness to the pipe diameter
4t,,
(Darcy) friction factor, fp 1 72 ratio of the wall shear stress to the dynamic pressure
2P
There are many more. Check out:

https://en.wikipedia.org/wiki/Dimensionless numbers in fluid mechanics




